
 
 
 
 

Timberline Resources Corporation 
Butte Highlands Project 

 
 
 

Application for  
Montana Air Quality Permit 

 
 
 
 

July 2009 
 
 
 
 
 

Prepared by: 
 
 
 
 

CARTER LAKE 
CONSULTING, LLC 
 



 

July 2009 i Butte Highlands Project  

TABLE OF CONTENTS 

SECTION 1 Introduction ................................................................................................. 1-1 

SECTION 2 Air Emissions Inventory ................................................................................ 2-2 

SECTION 3 BACT Demonstration .................................................................................... 3-1 

SECTION 4 Applicable Requirements ............................................................................. 4-1 

4.1 ARM 17.8, Subchapter 1 – General Provisions ................................................... 4-1 

4.2 ARM 17.8, Subchapter 2 – Ambient Air Quality ................................................. 4-1 

4.3 ARM 17.8, Subchapter 3 – Emission Standards .................................................. 4-2 

4.4 ARM 17.8, Subchapter 5 – Air Quality Permit Application, Operation and Open 
Burning Fees ....................................................................................................... 4-3 

4.5 ARM 17.8, Subchapter 7 – Permit, Construction and Operation of Air 
Contaminant Sources .......................................................................................... 4-3 

4.6 ARM 17.8, Subchapter 8 – Prevention of Significant Deterioration of Air    
Quality ................................................................................................................. 4-4 

4.7 ARM 17.8, Subchapter 12 – Operating Permit Program Applicability ............... 4-4 

SECTION 5 References ................................................................................................... 5-5 

 

 
LIST OF APPENDICES 

APPENDIX A  Permit Application Form 

APPENDIX B  Site Maps and Process Flow Diagram 

APPENDIX C  Emissions Inventory 

APPENDIX D  Affidavit of Public Notice 

APPENDIX E  Certification Statement 

APPENDIX F  Electronic Files 

 
 



 

July 2009 1-1 Butte Highlands Project  

SECTION 1 
INTRODUCTION 

 
Timberline Resources Corporation (Timberline) is submitting this document as an 
application for a MDEQ-ARMB air quality permit for the Butte Highlands Project.  The Butte 
Highlands Project is an underground exploration project to be located in Sections 31 and 32, 
Township 1 North, Range 7 West, in Silver Bow County, Montana.   
 
The exploration project consists of drifting, ore recovery for bulk sampling, and 
development rock removal and storage.  The project could persist for up to two years, and 
may eventually transition to a fully operational mine project.  Prior to becoming a fully 
operational mine, a hard rock operating permit must be obtained, and an air quality permit 
would be obtained for emitting units proposed for full operation. 
 
The Timberline Resources Corporation Butte Highlands Project Exploration Amendment 
Underground Exploration Plan was submitted to Montana Department of Environmental 
Quality in April 2009.  This Exploration Plan provides additional details regarding proposed 
operations, and is included electronically in Appendix F of this application document. 
 
This air quality permit application is required pursuant to ARM 17.8.743 (e).  The completed 
MDEQ-ARMB Air Quality Permit Application For Stationary Sources

Section 2 Emissions Inventory 
Section 3 BACT Demonstration 
Section 4 Applicable Requirements 
Section 5 References 
 
Appendix A MDEQ-ARMB Air Quality Permit Application Form 
Appendix B Site Maps and Process Flow Diagram 
Appendix C Emissions Inventory and Source Specifications 
Appendix D Affidavit of Public Notice 
Appendix E Certification of Truth, Accuracy, and Completeness 
Appendix F Electronic Files 

 is attached in Appendix 
A.  The remainder of this document contains a discussion of required information and 
demonstrations supplementing the MDEQ-ARMB permit application forms, and is organized 
as follows: 
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SECTION 2 
AIR EMISSIONS INVENTORY 

 
 
An inventory of air emissions from activities and equipment proposed for the Butte 
Highlands Project was prepared in accordance with EPA and MDEQ-ARMB guidance.  A  
general location map, a claim boundary map, a surface facilities map, and a main facilities 
map illustrate the location of the Butte Highlands Project, and are included in Appendix B. 
 
Emissions-generating activities at the Butte Highlands Project include wet drilling and 
blasting using an emulsion blasting agent underground to liberate 10,000 tons of gold ore 
and 150,000 tons of development rock.  These materials will be loaded and transported to 
the surface.  On the surface, the raw ore will be stored in a temporary stockpile for loading 
with a front-end-loader to haul trucks for transport off-site.  Development rock will be 
unloaded to a permanent development rock stockpile, and the active area of that pile 
would be subject to wind erosion.   
 
A Cement Rock Fill (CRF) Plant and Shotcrete Plant will supply CRF and Shotcrete to 
underground operations, and will require concrete, aggregate (sand for Shotcrete Plant, 
development rock for CRF Plant), and water.  Sand and aggregate will be loaded to hoppers 
using a front-end-loader.  The end products will be transported underground via truck.  A 
process flow diagram showing CRF Plant and Shotcrete Plant operations is included in 
Appendix B.   
 
A 924 hp diesel-fired internal-combustion electric generator will supply power to the site, 
and other diesel-fired combustion equipment will include an emergency backup generator 
(475 hp), an air compressor (275 hp), and a welder (26 hp). 
 
Two diesel fuel storage tanks will be present at the site, one 8,000 gallon (diesel) and one 
6,000 gallon (bio-diesel). 
 
The exploration project may persist up to two years.  It is estimated that the ore transport 
process of hauling bulk samples to the surface and off-site will occur within a 1-2 month 
period.  Short-term material throughputs reflect the potential for higher activity rates to 
occur over a short period and are not equivalent to the annual throughput limits requested.   
 
Emissions from all sources identified were calculated for particulate less than 10 microns in 
diameter (PM10), particulate matter less than 2.5 microns in diameter (PM2.5), nitrogen 
oxides (NOx), carbon monoxide (CO), sulfur dioxide (SO2), volatile organic compounds 
(VOC), and lead (Pb).  AP-42, manufacturer’s emissions data, and/or engineering estimates 
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were used to calculate emissions as applicable for each emissions source.  Manufacturer’s 
specifications and emission rates, and the results of two ore analyses showing the lead 
concentration in ore used to derive an average lead content, are included following the 
emissions inventory in Appendix C and electronically in Appendix F. 
 
Detailed emissions calculation sheets for each Emitting Unit are provided in Appendix C.  
The complete inventory is provided in MS Excel format in Appendix F. 
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SECTION 3 
BACT DEMONSTRATION 

 
Pursuant to ARM 17.8.752 and as requested in Section 4.11 of the MDEQ-ARMB Air Quality 
Permit Application For Stationary Sources

Emitting 
 Unit 

, a demonstration of best available control 
technology (BACT) is provided for Butte Highlands Project sources.  BACT for fugitive 
sources and point sources are discussed separately in this section. 
 
3.1 Point Sources 
 
Point sources proposed for the Butte Highlands Project demonstrate BACT for this short-
duration (2 years) exploration project.  One diesel generator is proposed to operate full-
time at the site to supplement available line power.  One diesel generator will also be in 
place for emergency backup use.  Two smaller diesel engines power an air compressor and 
welder, and three material transfer points exist in the Shotcrete and CRF plant circuit.  
Source-specific control measures for each Emitting Unit are provided below: 
 

Description BACT Control Measure 

11 Cement Silo Unloading Baghouse 
13 Shotcrete Plant Cement Feed Auger to Mix Tank Water Spray 
15 CRF Plant Cement Feed Auger to Mixing Hopper Process water added 
18 Caterpillar Diesel Generator 924 hp EPA Tier 2 Certified  

Good operating practices 
19 Emergency Backup Diesel Generator 475 hp EPA Tier 2 

Good operating practices 
20 Diesel Air Compressor 275 hp EPA Tier 1 

Good operating practices 
21 Diesel Welder 26 hp EPA Tier 2 

Good operating practices 
 
Emitting Unit 11 is equipped with a baghouse on the silo exhaust with a manufacturer’s 
design grain loading of 0.01 grain/scf.  Based on manufacturer’s data the baghouse effects a 
99.99% particulate control efficiency.  This control constitutes BACT for this source.   
 
Emitting Unit 13 is equipped with a water spray at the entrance of the auger outlet to the 
mixing tank.  This control effects an estimated 99% particulate control efficiency and is 
considered BACT for this source. 
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Emitting Unit 15 is calculated as an uncontrolled source, however, process water is added at 
the entrance point of material from the auger to the mixing hopper which will control 
particulate emissions.  This control constitutes BACT for this source.   
 
Emitting Unit 18 is the diesel-fired internal combustion engine used for power generation.  
The 924 hp engine is EPA Tier 2 certified, and certification with this emission standard 
constitutes BACT for this source.  The 2-year duration of this exploration project make add-
on NOx controls such as SCR uneconomical.  
 
Emitting Unit 19 is a 475 hp emergency backup diesel generator.  The unit will be used only 
in an emergency backup capacity, and annual emissions are calculated for the unit based on 
a maximum of 500 hours per year operation.  The unit is EPA Tier 2 compliant, and this 
certification constitutes BACT for this source.  The limitation on this unit to emergency 
backup use and the 2-year duration of this exploration project make add-on NOx controls 
such as SCR uneconomical.  
 
Emitting Unit 20 is a 275 hp air compressor engine.  The unit is EPA Tier 1 compliant, and 
due to the nature of its use this constitutes BACT for this source.  The small size of this unit 
and the 2-year duration of this exploration project make add-on controls uneconomical.  
 
Emitting Unit 21 is a 26 hp welder engine.  The unit is EPA Tier 2 compliant, and meeting 
this emission standard constitutes BACT for this source.  The very small size of this unit and 
the 2-year duration of this exploration project make add-on controls uneconomical. 
 
3.2 Fugitive Sources 
 
Timberline will regularly perform visual inspection of the facility for visible emissions, 
including the emitting units described herein.  If visible emissions occur, water will be 
applied to the area to control particulate emissions. 
 
Unpaved road surfaces will be watered frequently to control fugitive dust.  In addition to 
regular watering, Timberline will apply water to targeted areas upon visual identification of 
fugitive emissions.  
 
Underground ore and development rock removed will exhibit high surface moisture 
content.  This is due to the addition of water with a hose during mucking and during the 
loading process, which is consistent with MSHA requirements.  The wet condition of the 
rock will inhibit fugitive dust from underground loading and unloading at the surface.  The 
temporary surface storage of this high-surface moisture ore prior to loading to haul truck 
will produce negligible emissions and is not included as an emitting unit. 
 
Development rock to be stockpiled will be rocky and will contain minimal fine material.  
Development rock storage area surfaces are anticipated to be depleted of any fine 
particulate material that does exist relatively quickly and completely. 
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In addition to the fugitive particulate control measures discussed above, additional or other 
source-specific control measures applicable to each Emitting Unit are provided below.  
These measures constitute BACT for these fugitive particulate sources. 
 
Emitting 

Unit 
Description BACT Control Measure 

1 Wet Drilling Good operating practices 
Water introduced in wet drilling 

2 Blasting – Particulate Good operating practices 
3 Blasting – Gaseous  Good operating practices 
4 Underground Ore Loading Good operating practices 

Water introduced in mucking 
activities 

5 Underground Development Rock Loading Good operating practices 
Water introduced in mucking 
activities 

6 Ore Unloading Good operating practices 
Material wet from underground 

7 Development Rock Unloading Good operating practices 
Material wet from underground 

8 Ore Haul Truck Loading Good operating practices 
High material surface moisture from 
underground  

9 Ore Haul Truck Travel Regular water application 
10 Unloading to Sand Storage Area Good operating practices 

Minimize drop height 
12 Shotcrete Plant Sand Transfer to Mixing 

Pit 
Good operating practices 
Minimize drop height 

14 CRF Plant Aggregate Hopper Loading Good operating practices 
Minimize drop height 

16 FEL Travel Regular water application 
17 Shotcrete and CRF Truck Transport 

Underground 
Regular water application 

22 Fuel Storage Maintain shell condition 
Store only diesel fuel 

23 Wind Erosion Water application to active areas 
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SECTION 4 
APPLICABLE REQUIREMENTS 

 
 
As requested in Section 7.0 of the MDEQ-ARMB Air Quality Permit Application For 
Stationary Sources

4.1 ARM 17.8, Subchapter 1 – General Provisions  

, a list and description of applicable air pollution control requirements 
are included herein.  Exemptions from otherwise applicable requirements are also 
discussed. 
 

 
ARM 17.8.101 Definitions.  
ARM 17.8.105 Testing Requirements.  The primary power generator (Emitting Unit 18) is 
certified to meet EPA Tier 2 standards and will be well-maintained during the 2-year 
exploration project.  As a result, it is requested that no source testing be required for this 
source.  Similarly, the baghouse (Emitting Unit 11) will be utilized and well-maintained 
during this 2-year exploration project, and it is requested that the manufacturer’s design 
grain loading be used to demonstrate compliance with emission limits in lieu of stack 
testing.  Visible emissions testing is proposed to be conducted on combustion sources 
(Emitting Units 18-21) and material transfer point sources (Emitting Units 11, 13, and 15) at 
start-up using Method 9 or other acceptable method.    
ARM 17.8.110 Malfunctions.  
ARM 17.8.111 Circumvention

4.2 ARM 17.8, Subchapter 2 – Ambient Air Quality 

.  
 

 
ARM 17.8.204 Ambient Air Monitoring  
ARM 17.8.210 Ambient Air Quality Standard for Sulfur Dioxide 
ARM 17.8.211 Ambient Air Quality Standard for Nitrogen Dioxide 
ARM 17.8.211 Ambient Air Quality Standard for Carbon Monoxide 
ARM 17.8.220 Ambient Air Quality Standard for Settled Particulate Matter  
ARM 17.8.221 Ambient Air Quality Standard for Visibility  
ARM 17.8.222 Ambient Air Quality Standard for Lead  
ARM 17.8.223 Ambient Air Quality Standard for PM10  
 
The Butte Highlands Project will maintain compliance with applicable ambient air quality 
standards.  Allowable emission rates are below the modeling thresholds given in the State 
of Montana Modeling Guideline for Air Quality Permit Applications (November 2007 Draft), 
and no dispersion modeling is proposed as part of this permit application. 
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The northern extent of the Butte Highlands Project is located 7 miles south of the southern 
extent of the Butte PM10 nonattainment area boundary.  Because a majority of PM10 
emissions from this exploration project are fugitive in nature, and because air concentration 
impacts from fugitive emissions are typically localized in nature and drop off quickly with 
distance, PM10 concentrations from this facility at a location 7 miles north would be 
expected to be negligible. 
 
4.3 ARM 17.8, Subchapter 3 – Emission Standards 

 
ARM 17.8.304 Visible Air Contaminants. The Butte Highlands Project will not cause or 
authorize emissions to be discharged into the outdoor atmosphere that exhibit an opacity 
of 20% or greater averaged over 6 consecutive minutes.  Compliance is proposed to be 
demonstrated at start-up for applicable sources.  
ARM 17.8.308 Particulate Matter, Airborne. Butte Highlands project will take measures to 
comply with the opacity limitation of less than 20% for all fugitive emission sources, taking 
reasonable precautions to control emissions of airborne particulate matter.  These 
measures include regular watering of roads and other disturbed areas and visual inspection 
of the facility followed by water application. 
ARM 17.8.309 Particulate Matter, Fuel Burning Equipment. Butte Highlands Project shall not 
cause, allow or permit to be discharged into the atmosphere particulate matter caused by 
the combustion of fuel in excess of the amount determined by this rule.   

 
The primary generator (Emitting Unit 18) fuel consumption rate at 100% load (43.85 gph) at 
a diesel heating value of 137,000 BTU/gal, results in a heat input of 6 MMBTU/hr.  The 
particulate matter emission rate of 5.76 lb/day (0.24 lb/hr), based on manufacturer’s not-
to-exceed emissions data, results in allowable emissions of (0.24 lb/hr ÷ 6 MMBTU/hr=) 
0.04 lb/MMBTU, below the categorical limit of 0.60 lb/MMBTU given in ARM 17.8.309.   

 
The emergency backup generator (Emitting Unit 19) maximum fuel consumption rate is 
projected to be 16.2 gph, for a heat input of (16.2 gph * diesel 137,000 BTU/gal=) 2.22 
MMBTU/hr.  The particulate matter emission rate of 3.77 lb/day (0.16 lb/hr) results in 
allowable emissions of (0.16 lb/hr ÷ 2.22 MMBTU/hr=) 0.07 lb/MMBTU, below the 
categorical limit of 0.60 lb/MMBTU given in ARM 17.8.309. 

 
The air compressor engine (Emitting Unit 20) maximum fuel consumption rate is projected 
to be 7.8 gph, for a heat input of (7.8 gph * diesel 137,000 BTU/gal=) 1.07 MMBTU/hr.  The 
particulate matter emission rate of 5.82 lb/day (0.243 lb/hr) results in allowable emissions 
of (0.243 lb/hr ÷ 1.07 MMBTU/hr=) 0.23 lb/MMBTU, below the categorical limit of 0.60 
lb/MMBTU given in ARM 17.8.309. 
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ARM 17.8.310 Particulate Matter, Industrial Process. Process weight rate calculations 
demonstrate that the Butte Highlands Project will not cause, allow or permit to be 
discharged into the atmosphere particulate matter in excess of the maximum hourly 
allowable emissions given in this Section.  Process Weight Rate Calculations are included in 
Appendix C as the last worksheet in the emissions inventory, and electronically in Appendix 
F. 

  
ARM 17.8.322 Sulfur Oxide Emissions--Sulfur in Fuel. The Butte Highlands Project will 
combust distillate fuel containing no greater than 500 ppm sulfur (Low Sulfur Diesel).  
Future regulations effective in 2010 limit sulfur content in diesel fuel to 15 ppm (Ultra Low 
Sulfur Diesel), and the Project will comply with that limit upon its effective date. 
ARM 17.8.324 Hydrocarbon Emissions--Petroleum Products. Diesel storage tanks will be 
filled through a permanent submerged fill pipe or tanks will be equipped with a vapor loss 
control device, as required by this Section.  
ARM 17.8.340 Standard of Performance for New Stationary Sources and Emission 
Guidelines for Existing Sources. 

4.4 ARM 17.8, Subchapter 5 – Air Quality Permit Application, Operation and Open 
Burning Fees  

The Butte Highlands Project is not an NSPS affected facility 
under 40 CFR 60.  
 
 

 
ARM 17.8.504 Air Quality Permit Application Fees

4.5 ARM 17.8, Subchapter 7 – Permit, Construction and Operation of Air Contaminant 
Sources 

. The permit application fee of $500.00 is 
included with this application. 
 

 
ARM 17.8.740 Definitions.  
ARM 17.8.743 Montana Air Quality Permits--When Required. The Butte Highlands Project 
proposes a NOx potential to emit of 75.16 tpy, greater than the permit threshold of 25 tpy 
of any airborne pollutant other than lead.  The potential to emit for other criteria pollutants 
are less than the permit threshold of 25 tons, and the potential to emit for lead is less than 
five tpy. 
ARM 17.8.744 Montana Air Quality Permits--General Exclusions.  
ARM 17.8.748 New or Modified Emitting Units--Permit Application Requirements.  The 
application document and Appendices A through F contained herein fulfills these 
requirements.  The Affidavit of Public Notice is included in Appendix D.  The Certification of 
Truth, Accuracy, and Completeness is included in Appendix E. 
ARM 17.8.749 Conditions for Issuance or Denial of Permit.  
ARM 17.8.752 Emission Control Requirements. The BACT demonstration is contained in 
Section 3.0 of this application. 
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ARM 17.8.755 Inspection of Permit. 
ARM 17.8.756 Compliance with Other Requirements. 
ARM 17.8.759 Review of Permit Applications.  
ARM 17.8.762 Duration of Permit.  
ARM 17.8.763 Revocation of Permit.  
ARM 17.8.764 Administrative Amendment to Permit. 
ARM 17.8.765 Transfer of Permit
 

.  

4.6 ARM 17.8, Subchapter 8 – Prevention of Significant Deterioration of Air Quality 
 

The Butte Highlands Project is not a major stationary source since this facility is not a listed 
source and the facility's PTE is less than 250 tons per year of any pollutant (excluding 
fugitive emissions). 

 
4.7 ARM 17.8, Subchapter 12 – Operating Permit Program Applicability  

 
The Butte Highlands Project is not a major source under ARM 17.8 Subchapter 12 because: 
a. The facility’s PTE is less than 100 tons/year for any pollutant.  
b. The facility’s PTE is less than 10 tons/year for any one HAP and less than 25 tons/year for 
all HAPs.  
c. This source is not located in a serious PM

10 
nonattainment area.  

d. This facility is not subject to a current NSPS.  
e. This facility is not subject to any current NESHAP standard.  
f. This source is not a Title IV affected source, nor a solid waste combustion unit.  
g. This source is not an EPA designated Title V source.  
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SECTION 5 
REFERENCES 

 
Referenced in emissions inventory: 
 
Cowherd, 2005.  Analysis of the Fine Fraction of Particulate Matter in Fugitive Dust. Final 

Report for Western Governors Association Western Regional Air Partnership 
(WRAP).  MRI Project No. 110397.  Midwest Research Institute, October 12, 2005. 

 
EPA, 1995, 2001.  AP-42 Fifth Edition.  Compilation of Air Pollutant Emission Factors, 

Volume I:  Stationary Point and Area Sources.

Western Regional Climate Center, 2009.  Butte, Montana Climate Summary, Period of 
Record 1996-2006.  On-line at 

  EPA Office of Air Quality Planning and 
Standards, Research Triangle Park, NC. 

 

http://www.wrcc.dri.edu/htmlfiles/ 
westwind.final.html

 
 accessed June 2009.  
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PERMIT APPLICATION FORM 
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                             Air Resources Management Bureau    P.O. Box 200901    Helena MT 59620-0901    (406) 444-3490 
 

AIR QUALITY PERMIT APPLICATION FOR STATIONARY SOURCES 
Montana Department of Environmental Quality 
Air Resources Management Bureau 
Permitting Section Supervisor 
1520 E. Sixth Avenue 
P.O. Box 200901 
Helena, MT 59620-0901 
Phone:  (406) 444-3490        FAX (406) 444-1499 
Email:  DEQ-ARMB-Admin@mt.gov 
 

For State of Montana Use Only 
Permit Application #: _________  AFS #: _________ 
 
Application Fee Paid with Application?   Yes    No 
Amount Paid: ___________  Check #: ___________ 
 

 

 
Three complete copies of this application, any associated fees, and the affidavit of publication of the attached public 
notice must be delivered to the address above.  The application may be submitted electronically to the email address 
provided above; however, the application will not be considered complete until the appropriate permit application fee, 
affidavit of publication, and certification of truth, accuracy, and completeness are submitted to the Department.  Any 
checks, affidavits, and certifications submitted separately from the application should be clearly identified.  The 
applicant is encouraged to contact the Department with any questions related to this application form. 
 
Note:  This application form should not be used for portable sources or oil and gas registrations.  Permit application 
forms for portable sources and oil and gas registrations are available on the Department’s website.  Applications for 
Acid Rain permits must be made on nationally standardized forms available from the U.S. Environmental Protection 
Agency as well as through the Department’s application for a Title V Operating Permit. 

 
§1.0 General Facility Information and Site Description 
 

§1.1 FACILITY NAME AND ADDRESS (As registered with the Montana Secretary of State) 
 

Company Name __Timberline Resources Corporation (an Idaho corporation)_________________ 

 

Facility Name __Butte Highlands Project______________________________________________ 

 

Mailing Address Physical Address (if different from mailing address) 

_101 E. Lakeside Ave.  ___________________ 
Address 
 
_Coeur d’Alene__________    _ID__    _83814___ 
City                                         State       Zip 
 

_Intersection of Highland Rd. and_______  
_U.S. Forest Road 5820_______________ 
Address 
 
_Butte________________    _MT_    _________ 
City                                         State       Zip 
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§1.2 Contact Information 

 Name Title Telephone Email 

Owner Paul Dircksen Vice President - Exploration 208-664-4859 
dircksen@timberline-

resources.com 

Facility Manager Paul Dircksen Vice President - Exploration 208-664-4859 
dircksen@timberline-

resources.com 

Responsible Official Paul Dircksen Vice President - Exploration 208-664-4859 
dircksen@timberline-

resources.com 
Alternate 
Responsible Official     

Contact Person Eric Klepfer Board Member 208-772-6993 eric@klepfermining.com 
Alternate Contact 
Person     

[Note: If email address is provided, the Department will send all permit notices (i.e. Preliminary Determination, Department Decision, and Final 
Permit) electronically. 
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§1.3 PERMIT TYPE (Check all that apply) 

  Montana Air Quality Permit (MAQP)  

MAQP Permit Action:   New Facility     Modification to Existing Permit # _________ - ____ 

 Synthetic Minor (major source using federally enforceable permit conditions to 

avoid MACT, NSR, or Title V Operating Permit requirements) 

  New Source Review  

  Prevention of Significant Deterioration 

  Nonattainment Area  

 Air Quality Operating Permit (Title V)   

Title V Permit Action:    Initial Air Quality Operating Permit          

             Renewal of Air Quality Operating Permit  #OP_______ - ____        

            Modification of Air Quality Operating Permit  #OP_______ - ____   

       Minor Modification 

  Significant Modification  

Note:  The applicant must also send one copy of the Title V Operating Permit application to the EPA at the 

following address: 

Office of Partnerships and Regulatory Assistance 
Air and Radiation Program 
US EPA Region VIII 8P-AR 
1595 Wynkoop St. 
Denver, Colorado 80202-1129 
 

A statement certifying that a copy of the Title V Operating Permit application has been mailed to EPA must 
accompany the Title V Operating Permit application. 

 
 

 
§1.4 Physical Location and Facility Information 

Qtr/Qtr Section __NA___ Section _31 and 32 Township _1N___ Range _7W________ 
Latitude (in decimal degrees)  _45.792 Longitude (in decimal degrees) -112.514 County _Silver Bow___ 

 
Will the facility be operating in (or impacting) a nonattainment area?   Yes    No 
 
(Note:  Maps of the state’s nonattainment areas can be found at the following website: 
http://deq.mt.gov/AirQuality/Planning/AirNonattainment.asp.) 

 
If yes, which pollutant(s) is the area nonattainment for? 
_______________________________________________________________________________________ 
 

 
Total Property Area (acres)  __52 ________                 Year Facility Began Operation at Site: _proposed_____ 
 
General Nature of Business:   __Gold Exploration_________________________________________________ 
                                                                                                                 

http://deq.mt.gov/AirQuality/Planning/AirNonattainment.asp�
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Standard Industrial Classification (SIC) Codes(s): __1041______________________________________________ 
         SIC Description(s):___Mining of Gold Ore_____________________________________________________ 

 
(Note: SIC Codes can be found at the following website: http://www.osha.gov/pls/imis/sicsearch.html.) 
 

 

For MAQP only, a drawing, sketch, or topographic map of appropriate scale must be submitted (maximum scale 

1”=500’, measurement to the nearest 20’), showing at least the following: 

a. The property boundaries on which the source is located; 

b. The outlines and dimensions of all existing and proposed buildings and stacks; 

c. The locations of existing and proposed emitting units, including lat/long coordinates (in NAD83) and elevation 

(in feet above mean sea level) for each emitting unit.  The emissions units and points should be identified as 

existing or proposed; 

d. Any nearby streets, highways, and waterbodies;  

e. Any nearby sensitive areas, such as schools, hospitals, parks, residential areas, etc.;  

f. A true north arrow; and 

g. A graphically displayed scale. 

 

http://www.osha.gov/pls/imis/sicsearch.html�
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§1.5 Project Summary (Not Required for Title V Operating Permit applications) 
 
Overview of project, including any new or modified equipment (attach additional information as necessary):  __Please see 
attached application___________________________________________________________________________________ 
___________________________________________________________________________________________________
___________________________________________________________________________________________________
_____________________________________________________________________________    
  
 

Include a process flow diagram showing material balances. 

 

Construction/Installation Schedule: 

Expected Construction Start Date:  _Aug/Sept 2009__     Expected Operation Start Date: _Aug/Sept 2009_ 

Duration (if a temporary source): ____2 years____________________________________________ 

 

Optional Information: 

Estimate of Capital Expenditure for Proposed Project: $________________ 

Estimate of Cost of Air Pollution Control Equipment: $_______________ 
 _________________ 
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§2.0 Emitting Unit Listing 
 

List all existing and proposed emitting units.   
   For Title V Operating Permits only, note all insignificant emission units. 

 
Note: An insignificant emissions unit includes any activity or emissions unit that has the potential to emit 
less than 5 tons per year of any regulated pollutant, less than 500 pounds per year of lead, less than 500 
pounds per year of a hazardous air pollutant, and is not regulated by an applicable requirement, such as a 
New Source Performance Standard (NSPS) or Maximum Achievable Control Technology (MACT) 
standard. 

 
EMITTING UNIT Pollution 

Control Device 
New 

Source 
Existing 
Source 

Insignificant 
ID Name Yes No 
1 Wet Drilling - Underground Water 

    

2 Blasting – Underground 
(particulate) 

Good Operating 
Practices     

3 Blasting – Underground (gaseous) Good Operating 
Practices     

4 Ore Loading – Underground Good Operating 
Practices     

5 Development Rock Loading – 
Underground 

Good Operating 
Practices     

6 Ore Unloading Good Operating 
Practices     

7 Development Rock Unloading Good Operating 
Practices     

8 Ore Haul Truck Loading Good Operating 
Practices     

9 Ore Haul Truck Travel Water 
Application     

10 Unloading to Sand Storage Area Good Operating 
Practices     

11 Cement Silo Loading Baghouse 
    

12 Shotcrete Plant Sand Transfer to 
Mixing Pit 

Good Operating 
Practices     

13 Shotcrete Plant Cement Feed Auger 
to Mixing Tank 

Water spray 
    

14 CRF Plant Aggregate Hopper 
Loading 

Good Operating 
Practices     

15 CRF Plant Cement Feed Auger to 
Mixing Hopper 

Process Water 
Added     

16 FEL Travel Water 
Application     

17 Shotcrete and CRF Truck Transport 
to Underground 

Water 
Application     

18 Diesel Generator Caterpillar C27 
DITA 

Good Operating 
Practices     

19 Emergency Backup Generator – 
Caterpillar 

Good Operating 
Practices     

20 Air Compressor – Caterpillar Good Operating 
Practices     

21 Diesel Welder – Kubota Good Operating 
Practices     
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22 Diesel Fuel Storage None 
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§3.0  Emissions Inventory 
 
A separate Section 3.0 must be completed for each emitting unit listed in Section 2.0.   
 
Emitting Unit ID: __1_____   Emitting Unit Name: __Wet Drilling___________________________ 
 
Attach calculations.    See attached application and emissions inventory. 
The source(s) of all emissions estimates must be indicated (e.g. manufacturer’s data, AP-42, source 
tests, etc.)   
If possible, calculations should be submitted electronically using an Excel spreadsheet. 

Regulated Air Pollutant Allowable Emission Rate(s)1 Actual Emission Rate(s)   
(if applicable)2

(Lb/Hour) 
 

(Tons/Year) (Lb/Hour) (Tons/Year) 

PM     

PM10 0.0017 0.0004   

PM2.5 0.0017 0.0004   

SO2     

NOx     

CO     

VOC     

Pb     

Other (specify):     

Other (specify):     

Other (specify):     

Other (specify):     

Other (specify):     

Other (specify):     

 
                                                 
1 Allowable emission rate(s) should equal the potential to emit, unless a federally enforceable permit limit 
is proposed.  Potential emissions are to be calculated based on production at the maximum capacity for 
8,760 hours per year.  Only control practices or equipment which is proposed to be made federally 
enforceable may be used to limit the potential to emit of the unit. 
  
2 Actual emission rate(s) should equal the average rate at which the unit actually emitted the pollutant 
during a two-year period which precedes the particular date and which is representative of normal source 
operation.  Actual emissions shall be calculated using the unit’s actual operating hours, production rates, 
and types of materials processed, stored, or combusted during the selected time period. 
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§3.0  Emissions Inventory 
 
A separate Section 3.0 must be completed for each emitting unit listed in Section 2.0.   
 
Emitting Unit ID: _2_______   Emitting Unit Name: __Blasting (particulate)____________________ 
 
Attach calculations.    See attached application and emissions inventory. 
The source(s) of all emissions estimates must be indicated (e.g. manufacturer’s data, AP-42, source 
tests, etc.)   
If possible, calculations should be submitted electronically using an Excel spreadsheet. 
 

Regulated Air Pollutant Allowable Emission Rate(s)3 Actual Emission Rate(s)   
(if applicable)4

(Lb/Hour) 
 

(Tons/Year) (Lb/Hour) (Tons/Year) 

PM     

PM10 0.0023 0.01   

PM2.5 0.00013 0.0006   

SO2     

NOx     

CO     

VOC     

Pb     

Other (specify):     

Other (specify):     

Other (specify):     

Other (specify):     

Other (specify):     

Other (specify):     

 
                                                 
3 Allowable emission rate(s) should equal the potential to emit, unless a federally enforceable permit limit 
is proposed.  Potential emissions are to be calculated based on production at the maximum capacity for 
8,760 hours per year.  Only control practices or equipment which is proposed to be made federally 
enforceable may be used to limit the potential to emit of the unit. 
  
4 Actual emission rate(s) should equal the average rate at which the unit actually emitted the pollutant 
during a two-year period which precedes the particular date and which is representative of normal source 
operation.  Actual emissions shall be calculated using the unit’s actual operating hours, production rates, 
and types of materials processed, stored, or combusted during the selected time period. 
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§3.0  Emissions Inventory 
 
A separate Section 3.0 must be completed for each emitting unit listed in Section 2.0.   
 
Emitting Unit ID: __3______   Emitting Unit Name: __Blasting (gaseous)______________________ 
 
Attach calculations.    See attached application and emissions inventory. 
The source(s) of all emissions estimates must be indicated (e.g. manufacturer’s data, AP-42, source 
tests, etc.)   
If possible, calculations should be submitted electronically using an Excel spreadsheet. 
 

Regulated Air Pollutant Allowable Emission Rate(s)5 Actual Emission Rate(s)   
(if applicable)6

(Lb/Hour) 
 

(Tons/Year) (Lb/Hour) (Tons/Year) 

PM     

PM10     

PM2.5     

SO2     

NOx 0.01 0.05   

CO 0.56 2.43   

VOC     

Pb     

Other (specify):     

Other (specify):     

Other (specify):     

Other (specify):     

Other (specify):     

Other (specify):     

 
                                                 
5 Allowable emission rate(s) should equal the potential to emit, unless a federally enforceable permit limit 
is proposed.  Potential emissions are to be calculated based on production at the maximum capacity for 
8,760 hours per year.  Only control practices or equipment which is proposed to be made federally 
enforceable may be used to limit the potential to emit of the unit. 
  
6 Actual emission rate(s) should equal the average rate at which the unit actually emitted the pollutant 
during a two-year period which precedes the particular date and which is representative of normal source 
operation.  Actual emissions shall be calculated using the unit’s actual operating hours, production rates, 
and types of materials processed, stored, or combusted during the selected time period. 
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§3.0  Emissions Inventory 
 
A separate Section 3.0 must be completed for each emitting unit listed in Section 2.0.   
 
Emitting Unit ID: __4______   Emitting Unit Name: __Underground Ore Loading________________ 
 
Attach calculations.  See attached application and emissions inventory. 
The source(s) of all emissions estimates must be indicated (e.g. manufacturer’s data, AP-42, source 
tests, etc.)   
If possible, calculations should be submitted electronically using an Excel spreadsheet. 
 

Regulated Air Pollutant Allowable Emission Rate(s)7 Actual Emission Rate(s)   
(if applicable)8

(Lb/Hour) 
 

(Tons/Year) (Lb/Hour) (Tons/Year) 

PM     

PM10 0.0027 0.00064   

PM2.5 0.00041 0.0001   

SO2     

NOx     

CO     

VOC     

Pb     

Other (specify):     

Other (specify):     

Other (specify):     

Other (specify):     

Other (specify):     

Other (specify):     

 
                                                 
7 Allowable emission rate(s) should equal the potential to emit, unless a federally enforceable permit limit 
is proposed.  Potential emissions are to be calculated based on production at the maximum capacity for 
8,760 hours per year.  Only control practices or equipment which is proposed to be made federally 
enforceable may be used to limit the potential to emit of the unit. 
  
8 Actual emission rate(s) should equal the average rate at which the unit actually emitted the pollutant 
during a two-year period which precedes the particular date and which is representative of normal source 
operation.  Actual emissions shall be calculated using the unit’s actual operating hours, production rates, 
and types of materials processed, stored, or combusted during the selected time period. 
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§3.0  Emissions Inventory 
 
A separate Section 3.0 must be completed for each emitting unit listed in Section 2.0.   
 
Emitting Unit ID: __5_____   Emitting Unit Name: _Underground Development Rock Loading_____ 
 
Attach calculations.   See attached application and emissions inventory. 
The source(s) of all emissions estimates must be indicated (e.g. manufacturer’s data, AP-42, source 
tests, etc.)   
If possible, calculations should be submitted electronically using an Excel spreadsheet. 
 

Regulated Air Pollutant Allowable Emission Rate(s)9 Actual Emission Rate(s)   
(if applicable)10

(Lb/Hour) 
 

(Tons/Year) (Lb/Hour) (Tons/Year) 

PM     

PM10 0.0027 0.0097   

PM2.5 0.00041 0.0015   

SO2     

NOx     

CO     

VOC     

Pb     

Other (specify):     

Other (specify):     

Other (specify):     

Other (specify):     

Other (specify):     

Other (specify):     

 
                                                 
9 Allowable emission rate(s) should equal the potential to emit, unless a federally enforceable permit limit 
is proposed.  Potential emissions are to be calculated based on production at the maximum capacity for 
8,760 hours per year.  Only control practices or equipment which is proposed to be made federally 
enforceable may be used to limit the potential to emit of the unit. 
  
10 Actual emission rate(s) should equal the average rate at which the unit actually emitted the pollutant 
during a two-year period which precedes the particular date and which is representative of normal source 
operation.  Actual emissions shall be calculated using the unit’s actual operating hours, production rates, 
and types of materials processed, stored, or combusted during the selected time period. 
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§3.0  Emissions Inventory 
 
A separate Section 3.0 must be completed for each emitting unit listed in Section 2.0.   
 
Emitting Unit ID: ___6____   Emitting Unit Name: _Ore Unloading__________________________ 
 
Attach calculations.    See attached application and emissions inventory. 
The source(s) of all emissions estimates must be indicated (e.g. manufacturer’s data, AP-42, source 
tests, etc.)   
If possible, calculations should be submitted electronically using an Excel spreadsheet. 
 

Regulated Air Pollutant Allowable Emission Rate(s)11 Actual Emission Rate(s)   
(if applicable)12

(Lb/Hour) 
 

(Tons/Year) (Lb/Hour) (Tons/Year) 

PM     

PM10 0.012 0.0028   

PM2.5 0.0018 0.00043   

SO2     

NOx     

CO     

VOC     

Pb     

Other (specify):     

Other (specify):     

Other (specify):     

Other (specify):     

Other (specify):     

Other (specify):     

 
                                                 
11 Allowable emission rate(s) should equal the potential to emit, unless a federally enforceable permit limit 
is proposed.  Potential emissions are to be calculated based on production at the maximum capacity for 
8,760 hours per year.  Only control practices or equipment which is proposed to be made federally 
enforceable may be used to limit the potential to emit of the unit. 
  
12 Actual emission rate(s) should equal the average rate at which the unit actually emitted the pollutant 
during a two-year period which precedes the particular date and which is representative of normal source 
operation.  Actual emissions shall be calculated using the unit’s actual operating hours, production rates, 
and types of materials processed, stored, or combusted during the selected time period. 
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§3.0  Emissions Inventory 
 
A separate Section 3.0 must be completed for each emitting unit listed in Section 2.0.   
 
Emitting Unit ID: __7______   Emitting Unit Name: _Development Rock Unloading_____________ 
 
Attach calculations.   See attached application and emissions inventory. 
The source(s) of all emissions estimates must be indicated (e.g. manufacturer’s data, AP-42, source 
tests, etc.)   
If possible, calculations should be submitted electronically using an Excel spreadsheet. 
 

Regulated Air Pollutant Allowable Emission Rate(s)13 Actual Emission Rate(s)   
(if applicable)14

(Lb/Hour) 
 

(Tons/Year) (Lb/Hour) (Tons/Year) 

PM     

PM10 0.012 0.042   

PM2.5 0.0018 0.0064   

SO2     

NOx     

CO     

VOC     

Pb     

Other (specify):     

Other (specify):     

Other (specify):     

Other (specify):     

Other (specify):     

Other (specify):     

 
                                                 
13 Allowable emission rate(s) should equal the potential to emit, unless a federally enforceable permit limit 
is proposed.  Potential emissions are to be calculated based on production at the maximum capacity for 
8,760 hours per year.  Only control practices or equipment which is proposed to be made federally 
enforceable may be used to limit the potential to emit of the unit. 
  
14 Actual emission rate(s) should equal the average rate at which the unit actually emitted the pollutant 
during a two-year period which precedes the particular date and which is representative of normal source 
operation.  Actual emissions shall be calculated using the unit’s actual operating hours, production rates, 
and types of materials processed, stored, or combusted during the selected time period. 



Last Revised: March 4, 2009  Stationary Source Application  
Page 15 of 132 

 

§3.0  Emissions Inventory 
 
A separate Section 3.0 must be completed for each emitting unit listed in Section 2.0.   
 
Emitting Unit ID: __8______   Emitting Unit Name: __Ore Haul Truck Loading_______________ 
 
Attach calculations.  See attached application and emissions inventory. 
The source(s) of all emissions estimates must be indicated (e.g. manufacturer’s data, AP-42, source 
tests, etc.)   
If possible, calculations should be submitted electronically using an Excel spreadsheet. 
 

Regulated Air Pollutant Allowable Emission Rate(s)15 Actual Emission Rate(s)   
(if applicable)16

(Lb/Hour) 
 

(Tons/Year) (Lb/Hour) (Tons/Year) 

PM     

PM10 0.012 0.0028   

PM2.5 0.0018 0.00043   

SO2     

NOx     

CO     

VOC     

Pb     

Other (specify):     

Other (specify):     

Other (specify):     

Other (specify):     

Other (specify):     

Other (specify):     

 
                                                 
15 Allowable emission rate(s) should equal the potential to emit, unless a federally enforceable permit limit 
is proposed.  Potential emissions are to be calculated based on production at the maximum capacity for 
8,760 hours per year.  Only control practices or equipment which is proposed to be made federally 
enforceable may be used to limit the potential to emit of the unit. 
  
16 Actual emission rate(s) should equal the average rate at which the unit actually emitted the pollutant 
during a two-year period which precedes the particular date and which is representative of normal source 
operation.  Actual emissions shall be calculated using the unit’s actual operating hours, production rates, 
and types of materials processed, stored, or combusted during the selected time period. 
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§3.0  Emissions Inventory 
 
A separate Section 3.0 must be completed for each emitting unit listed in Section 2.0.   
 
Emitting Unit ID: __9______   Emitting Unit Name: ___Ore Haul Truck Travel__________________ 
 
Attach calculations.  See attached application and emissions inventory. 
The source(s) of all emissions estimates must be indicated (e.g. manufacturer’s data, AP-42, source 
tests, etc.)   
If possible, calculations should be submitted electronically using an Excel spreadsheet. 
 

Regulated Air Pollutant Allowable Emission Rate(s)17 Actual Emission Rate(s)   
(if applicable)18

(Lb/Hour) 
 

(Tons/Year) (Lb/Hour) (Tons/Year) 

PM     

PM10 0.504 0.06   

PM2.5 0.05 0.012   

SO2     

NOx     

CO     

VOC     

Pb     

Other (specify):     

Other (specify):     

Other (specify):     

Other (specify):     

Other (specify):     

Other (specify):     

 
                                                 
17 Allowable emission rate(s) should equal the potential to emit, unless a federally enforceable permit limit 
is proposed.  Potential emissions are to be calculated based on production at the maximum capacity for 
8,760 hours per year.  Only control practices or equipment which is proposed to be made federally 
enforceable may be used to limit the potential to emit of the unit. 
  
18 Actual emission rate(s) should equal the average rate at which the unit actually emitted the pollutant 
during a two-year period which precedes the particular date and which is representative of normal source 
operation.  Actual emissions shall be calculated using the unit’s actual operating hours, production rates, 
and types of materials processed, stored, or combusted during the selected time period. 
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§3.0  Emissions Inventory 
 
A separate Section 3.0 must be completed for each emitting unit listed in Section 2.0.   
 
Emitting Unit ID: __10____   Emitting Unit Name: _Unloading to Sand Storage Area_______ 
 
Attach calculations.  See attached application and emissions inventory. 
The source(s) of all emissions estimates must be indicated (e.g. manufacturer’s data, AP-42, source 
tests, etc.)   
If possible, calculations should be submitted electronically using an Excel spreadsheet. 
 

Regulated Air Pollutant Allowable Emission Rate(s)19 Actual Emission Rate(s)   
(if applicable)20

(Lb/Hour) 
 

(Tons/Year) (Lb/Hour) (Tons/Year) 

PM     

PM10 0.0031 0.0062   

PM2.5 0.00062 0.0012   

SO2     

NOx     

CO     

VOC     

Pb     

Other (specify):     

Other (specify):     

Other (specify):     

Other (specify):     

Other (specify):     

Other (specify):     

 
                                                 
19 Allowable emission rate(s) should equal the potential to emit, unless a federally enforceable permit limit 
is proposed.  Potential emissions are to be calculated based on production at the maximum capacity for 
8,760 hours per year.  Only control practices or equipment which is proposed to be made federally 
enforceable may be used to limit the potential to emit of the unit. 
  
20 Actual emission rate(s) should equal the average rate at which the unit actually emitted the pollutant 
during a two-year period which precedes the particular date and which is representative of normal source 
operation.  Actual emissions shall be calculated using the unit’s actual operating hours, production rates, 
and types of materials processed, stored, or combusted during the selected time period. 
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§3.0  Emissions Inventory 
 
A separate Section 3.0 must be completed for each emitting unit listed in Section 2.0.   
 
Emitting Unit ID: __11____   Emitting Unit Name: __Cement Silo Loading_____________________ 
 
Attach calculations.  See attached application and emissions inventory. 
The source(s) of all emissions estimates must be indicated (e.g. manufacturer’s data, AP-42, source 
tests, etc.)   
If possible, calculations should be submitted electronically using an Excel spreadsheet. 
 

Regulated Air Pollutant Allowable Emission Rate(s)21 Actual Emission Rate(s)   
(if applicable)22

(Lb/Hour) 
 

(Tons/Year) (Lb/Hour) (Tons/Year) 

PM     

PM10 0.032 0.14   

PM2.5 0.032 0.14   

SO2     

NOx     

CO     

VOC     

Pb     

Other (specify):     

Other (specify):     

Other (specify):     

Other (specify):     

Other (specify):     

Other (specify):     

 
                                                 
21 Allowable emission rate(s) should equal the potential to emit, unless a federally enforceable permit limit 
is proposed.  Potential emissions are to be calculated based on production at the maximum capacity for 
8,760 hours per year.  Only control practices or equipment which is proposed to be made federally 
enforceable may be used to limit the potential to emit of the unit. 
  
22 Actual emission rate(s) should equal the average rate at which the unit actually emitted the pollutant 
during a two-year period which precedes the particular date and which is representative of normal source 
operation.  Actual emissions shall be calculated using the unit’s actual operating hours, production rates, 
and types of materials processed, stored, or combusted during the selected time period. 
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§3.0  Emissions Inventory 
 
A separate Section 3.0 must be completed for each emitting unit listed in Section 2.0.   
 
Emitting Unit ID: _12_____   Emitting Unit Name: _Shotcrete Plant Sand Transfer to Mixing Pit 
w/FEL_ 
Attach calculations.  See attached application and emissions inventory. 
The source(s) of all emissions estimates must be indicated (e.g. manufacturer’s data, AP-42, source 
tests, etc.)   
If possible, calculations should be submitted electronically using an Excel spreadsheet. 
 

Regulated Air Pollutant Allowable Emission Rate(s)23 Actual Emission Rate(s)   
(if applicable)24

(Lb/Hour) 
 

(Tons/Year) (Lb/Hour) (Tons/Year) 

PM     

PM10 0.0031 0.0062   

PM2.5 0.00062 0.0012   

SO2     

NOx     

CO     

VOC     

Pb     

Other (specify):     

Other (specify):     

Other (specify):     

Other (specify):     

Other (specify):     

Other (specify):     

 
                                                 
23 Allowable emission rate(s) should equal the potential to emit, unless a federally enforceable permit limit 
is proposed.  Potential emissions are to be calculated based on production at the maximum capacity for 
8,760 hours per year.  Only control practices or equipment which is proposed to be made federally 
enforceable may be used to limit the potential to emit of the unit. 
  
24 Actual emission rate(s) should equal the average rate at which the unit actually emitted the pollutant 
during a two-year period which precedes the particular date and which is representative of normal source 
operation.  Actual emissions shall be calculated using the unit’s actual operating hours, production rates, 
and types of materials processed, stored, or combusted during the selected time period. 
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§3.0  Emissions Inventory 
 
A separate Section 3.0 must be completed for each emitting unit listed in Section 2.0.   
 
Emitting Unit ID: _13_____   Emitting Unit Name: _Shotcrete Plant Cement Feed Auger to Mixing 
Tank__ 
Attach calculations.  See attached application and emissions inventory. 
The source(s) of all emissions estimates must be indicated (e.g. manufacturer’s data, AP-42, source 
tests, etc.)   
If possible, calculations should be submitted electronically using an Excel spreadsheet. 
 

Regulated Air Pollutant Allowable Emission Rate(s)25 Actual Emission Rate(s)   
(if applicable)26

(Lb/Hour) 
 

(Tons/Year) (Lb/Hour) (Tons/Year) 

PM     

PM10 0.0044 0.0089   

PM2.5 0.00088 0.0018   

SO2     

NOx     

CO     

VOC     

Pb     

Other (specify):     

Other (specify):     

Other (specify):     

Other (specify):     

Other (specify):     

Other (specify):     

 
                                                 
25 Allowable emission rate(s) should equal the potential to emit, unless a federally enforceable permit limit 
is proposed.  Potential emissions are to be calculated based on production at the maximum capacity for 
8,760 hours per year.  Only control practices or equipment which is proposed to be made federally 
enforceable may be used to limit the potential to emit of the unit. 
  
26 Actual emission rate(s) should equal the average rate at which the unit actually emitted the pollutant 
during a two-year period which precedes the particular date and which is representative of normal source 
operation.  Actual emissions shall be calculated using the unit’s actual operating hours, production rates, 
and types of materials processed, stored, or combusted during the selected time period. 
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§3.0  Emissions Inventory 
 
A separate Section 3.0 must be completed for each emitting unit listed in Section 2.0.   
 
Emitting Unit ID: _14_____   Emitting Unit Name: _CRF Plant Aggregate Hopper Loading w/FEL_ 
 
Attach calculations.  See attached application and emissions inventory. 
The source(s) of all emissions estimates must be indicated (e.g. manufacturer’s data, AP-42, source 
tests, etc.)   
If possible, calculations should be submitted electronically using an Excel spreadsheet. 
 

Regulated Air Pollutant Allowable Emission Rate(s)27 Actual Emission Rate(s)   
(if applicable)28

(Lb/Hour) 
 

(Tons/Year) (Lb/Hour) (Tons/Year) 

PM     

PM10 0.206 0.33   

PM2.5 0.041 0.066   

SO2     

NOx     

CO     

VOC     

Pb     

Other (specify):     

Other (specify):     

Other (specify):     

Other (specify):     

Other (specify):     

Other (specify):     

 
                                                 
27 Allowable emission rate(s) should equal the potential to emit, unless a federally enforceable permit limit 
is proposed.  Potential emissions are to be calculated based on production at the maximum capacity for 
8,760 hours per year.  Only control practices or equipment which is proposed to be made federally 
enforceable may be used to limit the potential to emit of the unit. 
  
28 Actual emission rate(s) should equal the average rate at which the unit actually emitted the pollutant 
during a two-year period which precedes the particular date and which is representative of normal source 
operation.  Actual emissions shall be calculated using the unit’s actual operating hours, production rates, 
and types of materials processed, stored, or combusted during the selected time period. 
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§3.0  Emissions Inventory 
 
A separate Section 3.0 must be completed for each emitting unit listed in Section 2.0.   
 
Emitting Unit ID: _15____   Emitting Unit Name: _CRF Plant Cement Feed Auger to Mix Hopper__ 
 
Attach calculations.  See attached application and emissions inventory. 
The source(s) of all emissions estimates must be indicated (e.g. manufacturer’s data, AP-42, source 
tests, etc.)   
If possible, calculations should be submitted electronically using an Excel spreadsheet. 
 

Regulated Air Pollutant Allowable Emission Rate(s)29 Actual Emission Rate(s)   
(if applicable)30

(Lb/Hour) 
 

(Tons/Year) (Lb/Hour) (Tons/Year) 

PM     

PM10 0.586 0.94   

PM2.5 0.13 0.22   

SO2     

NOx     

CO     

VOC     

Pb     

Other (specify):     

Other (specify):     

Other (specify):     

Other (specify):     

Other (specify):     

Other (specify):     

 
                                                 
29 Allowable emission rate(s) should equal the potential to emit, unless a federally enforceable permit limit 
is proposed.  Potential emissions are to be calculated based on production at the maximum capacity for 
8,760 hours per year.  Only control practices or equipment which is proposed to be made federally 
enforceable may be used to limit the potential to emit of the unit. 
  
30 Actual emission rate(s) should equal the average rate at which the unit actually emitted the pollutant 
during a two-year period which precedes the particular date and which is representative of normal source 
operation.  Actual emissions shall be calculated using the unit’s actual operating hours, production rates, 
and types of materials processed, stored, or combusted during the selected time period. 
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§3.0  Emissions Inventory 
 
A separate Section 3.0 must be completed for each emitting unit listed in Section 2.0.   
 
Emitting Unit ID: _16___   Emitting Unit Name: _FEL Travel___________________________ 
 
Attach calculations.  See attached application and emissions inventory. 
The source(s) of all emissions estimates must be indicated (e.g. manufacturer’s data, AP-42, source 
tests, etc.)   
If possible, calculations should be submitted electronically using an Excel spreadsheet. 
 

Regulated Air Pollutant Allowable Emission Rate(s)31 Actual Emission Rate(s)   
(if applicable)32

(Lb/Hour) 
 

(Tons/Year) (Lb/Hour) (Tons/Year) 

PM     

PM10 2.20 9.65   

PM2.5 0.22 0.96   

SO2     

NOx     

CO     

VOC     

Pb     

Other (specify):     

Other (specify):     

Other (specify):     

Other (specify):     

Other (specify):     

Other (specify):     

 
                                                 
31 Allowable emission rate(s) should equal the potential to emit, unless a federally enforceable permit limit 
is proposed.  Potential emissions are to be calculated based on production at the maximum capacity for 
8,760 hours per year.  Only control practices or equipment which is proposed to be made federally 
enforceable may be used to limit the potential to emit of the unit. 
  
32 Actual emission rate(s) should equal the average rate at which the unit actually emitted the pollutant 
during a two-year period which precedes the particular date and which is representative of normal source 
operation.  Actual emissions shall be calculated using the unit’s actual operating hours, production rates, 
and types of materials processed, stored, or combusted during the selected time period. 
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§3.0  Emissions Inventory 
 
A separate Section 3.0 must be completed for each emitting unit listed in Section 2.0.   
 
Emitting Unit ID: _17___   Emitting Unit Name: _Shotcrete and CRF Truck Transport to Underground_ 
 
Attach calculations.  See attached application and emissions inventory. 
The source(s) of all emissions estimates must be indicated (e.g. manufacturer’s data, AP-42, source 
tests, etc.)   
If possible, calculations should be submitted electronically using an Excel spreadsheet. 
 

Regulated Air Pollutant Allowable Emission Rate(s)33 Actual Emission Rate(s)   
(if applicable)34

(Lb/Hour) 
 

(Tons/Year) (Lb/Hour) (Tons/Year) 

PM     

PM10 0.63 1.03   

PM2.5 0.063 0.10   

SO2     

NOx     

CO     

VOC     

Pb     

Other (specify):     

Other (specify):     

Other (specify):     

Other (specify):     

Other (specify):     

Other (specify):     

 
                                                 
33 Allowable emission rate(s) should equal the potential to emit, unless a federally enforceable permit limit 
is proposed.  Potential emissions are to be calculated based on production at the maximum capacity for 
8,760 hours per year.  Only control practices or equipment which is proposed to be made federally 
enforceable may be used to limit the potential to emit of the unit. 
  
34 Actual emission rate(s) should equal the average rate at which the unit actually emitted the pollutant 
during a two-year period which precedes the particular date and which is representative of normal source 
operation.  Actual emissions shall be calculated using the unit’s actual operating hours, production rates, 
and types of materials processed, stored, or combusted during the selected time period. 
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§3.0  Emissions Inventory 
 
A separate Section 3.0 must be completed for each emitting unit listed in Section 2.0.   
 
Emitting Unit ID: _18_____   Emitting Unit Name: _Caterpillar C27 DITA Diesel Generator_ 
 
Attach calculations.  See attached application and emissions inventory. 
The source(s) of all emissions estimates must be indicated (e.g. manufacturer’s data, AP-42, source 
tests, etc.)   
If possible, calculations should be submitted electronically using an Excel spreadsheet. 
 

Regulated Air Pollutant Allowable Emission Rate(s)35 Actual Emission Rate(s)   
(if applicable)36

(Lb/Hour) 
 

(Tons/Year) (Lb/Hour) (Tons/Year) 

PM     

PM10 0.24 1.05   

PM2.5 0.24 1.05   

SO2 0.32 1.38   

NOx 12.42 54.4   

CO 1.49 6.53   

VOC 0.22 0.96   

Pb     

Other (specify):     

Other (specify):     

Other (specify):     

Other (specify):     

Other (specify):     

Other (specify):     

 
                                                 
35 Allowable emission rate(s) should equal the potential to emit, unless a federally enforceable permit limit 
is proposed.  Potential emissions are to be calculated based on production at the maximum capacity for 
8,760 hours per year.  Only control practices or equipment which is proposed to be made federally 
enforceable may be used to limit the potential to emit of the unit. 
  
36 Actual emission rate(s) should equal the average rate at which the unit actually emitted the pollutant 
during a two-year period which precedes the particular date and which is representative of normal source 
operation.  Actual emissions shall be calculated using the unit’s actual operating hours, production rates, 
and types of materials processed, stored, or combusted during the selected time period. 
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§3.0  Emissions Inventory 
 
A separate Section 3.0 must be completed for each emitting unit listed in Section 2.0.   
 
Emitting Unit ID: _19____   Emitting Unit Name: _Caterpillar Emergency Backup Generator_ 
 
Attach calculations.  See attached application and emissions inventory. 
The source(s) of all emissions estimates must be indicated (e.g. manufacturer’s data, AP-42, source 
tests, etc.)   
If possible, calculations should be submitted electronically using an Excel spreadsheet. 
 

Regulated Air Pollutant Allowable Emission Rate(s)37 Actual Emission Rate(s)   
(if applicable)38

(Lb/Hour) 
 

(Tons/Year) (Lb/Hour) (Tons/Year) 

PM     

PM10 0.16 0.039   

PM2.5 0.16 0.039   

SO2 0.12 0.03   

NOx 4.7 1.18   

CO 2.7 0.68   

VOC 0.3 0.079   

Pb     

Other (specify):     

Other (specify):     

Other (specify):     

Other (specify):     

Other (specify):     

Other (specify):     

 
                                                 
37 Allowable emission rate(s) should equal the potential to emit, unless a federally enforceable permit limit 
is proposed.  Potential emissions are to be calculated based on production at the maximum capacity for 
8,760 hours per year.  Only control practices or equipment which is proposed to be made federally 
enforceable may be used to limit the potential to emit of the unit. 
  
38 Actual emission rate(s) should equal the average rate at which the unit actually emitted the pollutant 
during a two-year period which precedes the particular date and which is representative of normal source 
operation.  Actual emissions shall be calculated using the unit’s actual operating hours, production rates, 
and types of materials processed, stored, or combusted during the selected time period. 
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§3.0  Emissions Inventory 
 
A separate Section 3.0 must be completed for each emitting unit listed in Section 2.0.   
 
Emitting Unit ID: _20_______   Emitting Unit Name: _Caterpillar Air Compressor_______________ 
 
Attach calculations.  See attached application and emissions inventory. 
The source(s) of all emissions estimates must be indicated (e.g. manufacturer’s data, AP-42, source 
tests, etc.)   
If possible, calculations should be submitted electronically using an Excel spreadsheet. 
 

Regulated Air Pollutant Allowable Emission Rate(s)39 Actual Emission Rate(s)   
(if applicable)40

(Lb/Hour) 
 

(Tons/Year) (Lb/Hour) (Tons/Year) 

PM     

PM10 0.24 1.06   

PM2.5 0.24 1.06   

SO2 0.06 0.25   

NOx 4.2 18.32   

CO 5.2 22.57   

VOC 0.6 2.66   

Pb     

Other (specify):     

Other (specify):     

Other (specify):     

Other (specify):     

Other (specify):     

Other (specify):     

 
                                                 
39 Allowable emission rate(s) should equal the potential to emit, unless a federally enforceable permit limit 
is proposed.  Potential emissions are to be calculated based on production at the maximum capacity for 
8,760 hours per year.  Only control practices or equipment which is proposed to be made federally 
enforceable may be used to limit the potential to emit of the unit. 
  
40 Actual emission rate(s) should equal the average rate at which the unit actually emitted the pollutant 
during a two-year period which precedes the particular date and which is representative of normal source 
operation.  Actual emissions shall be calculated using the unit’s actual operating hours, production rates, 
and types of materials processed, stored, or combusted during the selected time period. 
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§3.0  Emissions Inventory 
 
A separate Section 3.0 must be completed for each emitting unit listed in Section 2.0.   
 
Emitting Unit ID: _21_______   Emitting Unit Name: _Diesel Welder_____________________ 
 
Attach calculations.  See attached application and emissions inventory. 
The source(s) of all emissions estimates must be indicated (e.g. manufacturer’s data, AP-42, source 
tests, etc.)   
If possible, calculations should be submitted electronically using an Excel spreadsheet. 
 

Regulated Air Pollutant Allowable Emission Rate(s)41 Actual Emission Rate(s)   
(if applicable)42

(Lb/Hour) 
 

(Tons/Year) (Lb/Hour) (Tons/Year) 

PM     

PM10 0.026 0.11   

PM2.5 0.026 0.11   

SO2 0.009 0.04   

NOx 0.3 1.26   

CO 0.2 1.03   

VOC 0.03 0.15   

Pb     

Other (specify):     

Other (specify):     

Other (specify):     

Other (specify):     

Other (specify):     

Other (specify):     

 
                                                 
41 Allowable emission rate(s) should equal the potential to emit, unless a federally enforceable permit limit 
is proposed.  Potential emissions are to be calculated based on production at the maximum capacity for 
8,760 hours per year.  Only control practices or equipment which is proposed to be made federally 
enforceable may be used to limit the potential to emit of the unit. 
  
42 Actual emission rate(s) should equal the average rate at which the unit actually emitted the pollutant 
during a two-year period which precedes the particular date and which is representative of normal source 
operation.  Actual emissions shall be calculated using the unit’s actual operating hours, production rates, 
and types of materials processed, stored, or combusted during the selected time period. 
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§3.0  Emissions Inventory 
 
A separate Section 3.0 must be completed for each emitting unit listed in Section 2.0.   
 
Emitting Unit ID: _22____   Emitting Unit Name: _Diesel Storage Tanks__________________ 
 
Attach calculations.  See attached application and emissions inventory. 
The source(s) of all emissions estimates must be indicated (e.g. manufacturer’s data, AP-42, source 
tests, etc.)   
If possible, calculations should be submitted electronically using an Excel spreadsheet. 
 

Regulated Air Pollutant Allowable Emission Rate(s)43 Actual Emission Rate(s)   
(if applicable)44

(Lb/Hour) 
 

(Tons/Year) (Lb/Hour) (Tons/Year) 

PM     

PM10     

PM2.5     

SO2     

NOx     

CO     

VOC 0.0009 0.0041   

Pb     

Other (specify):     

Other (specify):     

Other (specify):     

Other (specify):     

Other (specify):     

Other (specify):     

 
                                                 
43 Allowable emission rate(s) should equal the potential to emit, unless a federally enforceable permit limit 
is proposed.  Potential emissions are to be calculated based on production at the maximum capacity for 
8,760 hours per year.  Only control practices or equipment which is proposed to be made federally 
enforceable may be used to limit the potential to emit of the unit. 
  
44 Actual emission rate(s) should equal the average rate at which the unit actually emitted the pollutant 
during a two-year period which precedes the particular date and which is representative of normal source 
operation.  Actual emissions shall be calculated using the unit’s actual operating hours, production rates, 
and types of materials processed, stored, or combusted during the selected time period. 
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§3.0  Emissions Inventory 
 
A separate Section 3.0 must be completed for each emitting unit listed in Section 2.0.   
 
Emitting Unit ID: _23____   Emitting Unit Name: _Development Rock Stockpile Wind Erosion______ 
 
Attach calculations.  See attached application and emissions inventory. 
The source(s) of all emissions estimates must be indicated (e.g. manufacturer’s data, AP-42, source 
tests, etc.)   
If possible, calculations should be submitted electronically using an Excel spreadsheet. 
 

Regulated Air Pollutant Allowable Emission Rate(s)45 Actual Emission Rate(s)   
(if applicable)46

(Lb/Hour) 
 

(Tons/Year) (Lb/Hour) (Tons/Year) 

PM     

PM10 0.77 3.35   

PM2.5 0.11 0.50   

SO2     

NOx     

CO     

VOC     

Pb     

Other (specify):     

Other (specify):     

Other (specify):     

Other (specify):     

Other (specify):     

Other (specify):     

 
 

                                                 
45 Allowable emission rate(s) should equal the potential to emit, unless a federally enforceable permit limit 
is proposed.  Potential emissions are to be calculated based on production at the maximum capacity for 
8,760 hours per year.  Only control practices or equipment which is proposed to be made federally 
enforceable may be used to limit the potential to emit of the unit. 
  
46 Actual emission rate(s) should equal the average rate at which the unit actually emitted the pollutant 
during a two-year period which precedes the particular date and which is representative of normal source 
operation.  Actual emissions shall be calculated using the unit’s actual operating hours, production rates, 
and types of materials processed, stored, or combusted during the selected time period. 
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§4.0 Emitting Unit and Control Equipment Information 

A separate Section 4.0 must be completed for each emitting unit listed in Section 2.0.  Applications for Title V 
Operating Permits must address significant emission units individually.  Insignificant emission units may be 
addressed as a group.  For information that has been previously submitted, the applicant may instead reference the 
previously submitted information, including the date the material was submitted and the source (i.e. permit 
application number, etc.) 
 
Emitting Unit ID: __1______   Emitting Unit Name: __Wet Drilling__________________________ 

§4.1 Emitting Unit Overview: 

Narrative Process Equipment/Process Description (attach additional sheets as necessary) _Wet drilling of exposed 

rock face_______________________________________________ 

____________________________________________________________________________________________

________________________________________________________ 

Proposed Operational Limitations (if any) __________________________________________________ 

___________________________________________________________________________________ 

Source Classification Code (SCC)/ Description: __NA__________________________________________ 

(Note:  SCC Codes can be found at the following website: http://www.epa.gov/ttn/chief/codes/index.html#scc) 

Regulatory Programs: Indicate all air pollution control programs applicable to this emitting unit: 

 NSPS: 40 CFR 60, Subpart(s): _________________________ 

 NESHAPS: 40 CFR 61, Subpart(s): ______________________ 

 MACT: 40 CFR 63, Subpart(s): _________________________ 

 Title V Operating Permit – Significant Emitting Unit 

 Acid Rain (Title IV)  

 Risk Management Plan  

 CAM Plan 

 Other: _____________________________________________ 

 

§4.2 Process Information (include units): 

Type of Material Processed ___Ore____________________________________________________ 

Average Process Rate (tons/hr, gal/hr, etc.)___10,000 tpy, 500 tpd____________________________ 

Maximum Rated Design Process Rate (tons/hr, gal/hr, etc.) ___10,000 tpy, 500 tpd_______________ 

 

 

http://www.epa.gov/ttn/chief/codes/index.html#scc�


Last Revised: March 4, 2009  Stationary Source Application  
Page 32 of 132 

 

§4.3 Process Identification     NA 

Make________________________________              Model___________________________ 

Type________________________________               Size_____________________________ 

Year of Manufacture/Reconstruction __________        Year of Installation _________________ 

Power Source ____________________________  

If applicable, provide the following generator information: 

Rated Output of the generator (kW) _______      

Rated Size of Engine powering the generator (hp) ________ 

 

§4.4 Fuel/Combustion Information:    NA 

(For variable parameters, indicate the maximum value or a range) 

Fuel Type(s) ______________________________________________________________________ 

Average Fuel Combustion Rate: ________________________________________________________ 

Maximum Rated Combustion Rate: _____________________________________________________ 

Heat Content (Btu rating) ___________       Sulfur Content (%) _______    Ash Content (%) _________ 

 

§4.5 Emitting Unit Location      

Latitude (in decimal degrees): __underground_____  Longitude (in decimal degrees): _______________ 

Datum (NAD27, NAD83, etc.): __________________ 

 

§4.6 Stack Information (if applicable): 

Height (feet) ______________________              Inside Diameter (feet) ________________ 

Exit Gas Temperature (˚F) ___________             Exit Gas Flow Rate (ACFM) ___________  

Exit Gas Velocity (ft/sec) ____________       Exit Gas Moisture Content (%) _________ 

Stack Type (check one):    Downward Exit  Multiple Actual Stacks  Fugitive Source 

     Horizontal Exit  Building Roof Vent   Process Vent 

     Vertical Exit   Vertical Exit with Cap 
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§4.7 Approximate Operating Schedule: 

Hours/Day____24____________________          Days/Week______7___________________           

Hours/Year____8760___________________      Weeks/Year______52___________________ 

 

§4.8 Air Pollution Control Equipment and Practices 

Primary and Secondary Air Pollution Control Equipment and/or Procedure Description: ___Water applied during 

drilling______________________________________________________________________________________

____________________________________________________________________________________________

____________________________________________________________________________________________

________________________________________________________________________________________ 

Primary Air Pollution Control Equipment Description:    NA 

Make________________________                   Model_____________________________ 

Type_________________________                  Size_______________________________ 

Year of Manufacture____________                   Year of Installation ___________________ 

Fuel Type(s) __________________                   Estimated Control Efficiency____________                    

Estimated Capital Equipment Cost (not required for Title V Operating Permit applications) ________ 

 

Secondary Air Pollution Control Equipment Description:  NA 

Make________________________                   Model_____________________________ 

Type_________________________                  Size_______________________________ 

Year of Manufacture____________                   Year of Installation ___________________ 

Fuel Type(s) __________________                   Estimated Control Efficiency____________                    

Estimated Capital Equipment Cost (not required for Title V Operating Permit applications) ________ 

 

§4.9 Shakedown Procedures (not required for Title V Operating Permit applications) 

Describe any shakedown procedures that are expected to affect emissions, including the duration of the shakedown 
period: 
____________________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________ 
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§4.10 Continuous Emission Monitoring System (CEMS) – check all that apply: 

 Opacity –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 TRS –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 NOx - Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 CO –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 O2 –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 CO2 –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 Other (specify): ____________________________________________________  

 Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 

§4.11 Emissions Control Analysis (not required for Title V Operating permit applications) 
Best Available Control Technology (BACT) is required for all sources obtaining a MAQP.  The BACT analysis 
should be conducted separately for each pollutant emitted from each emitting unit.  Control costs (cost per ton of 
air pollutant controlled) should be calculated for each option.  Options may then be eliminated for economic, 
energy or environmental reasons.  The control option that is selected should have controls or control costs similar 
to other recently permitted similar sources and should be capable of achieving appropriate emission standards.  If 
necessary, a separate start-up/shut-down BACT analyses should be conducted. 

Lowest Achievable Emission Rate (LAER) is required for major stationary sources and major modifications 
located in a nonattainment area.  LAER is also required for major stationary sources or major modifications located 
in an area designated as attainment or unclassified under 40 CFR 81.327, but would cause or contribute to a 
violation of the National Ambient Air Quality Standards (NAAQS) in a nearby nonattainment area.  The LAER 
analysis shall demonstrate that the emission rate proposed is equivalent to the most stringent emission rate 
achievable or contained in any state implementation plan for a similar source. 

Attach BACT/LAER Analysis Results, as applicable.   

Applicable Requirement (check all that apply):                BACT    LAER 

 

§4.12 Stack Height and Dispersion Technique Analysis (not required for Title V Operating Permit applications) 

If applicable, supply a stack height and dispersion technique analysis demonstrating compliance with the 
requirements of the Stack Heights and Dispersion Technique Rule (ARM 17.8, Subchapter 4) 
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§4.0 Emitting Unit and Control Equipment Information 

A separate Section 4.0 must be completed for each emitting unit listed in Section 2.0.  Applications for Title V 
Operating Permits must address significant emission units individually.  Insignificant emission units may be 
addressed as a group.  For information that has been previously submitted, the applicant may instead reference the 
previously submitted information, including the date the material was submitted and the source (i.e. permit 
application number, etc.) 
 
Emitting Unit ID: __2____   Emitting Unit Name: _Blasting (particulate)________________________ 

§4.1 Emitting Unit Overview: 

Narrative Process Equipment/Process Description (attach additional sheets as necessary) _Ore blasting_____ 

____________________________________________________________________________________________

____________________________________________________________________________________________ 

Proposed Operational Limitations (if any) __________________________________________________ 

___________________________________________________________________________________ 

Source Classification Code (SCC)/ Description: ___NA_________________________________________ 

(Note:  SCC Codes can be found at the following website: http://www.epa.gov/ttn/chief/codes/index.html#scc) 

Regulatory Programs: Indicate all air pollution control programs applicable to this emitting unit: 

 NSPS: 40 CFR 60, Subpart(s): _________________________ 

 NESHAPS: 40 CFR 61, Subpart(s): ______________________ 

 MACT: 40 CFR 63, Subpart(s): _________________________ 

 Title V Operating Permit – Significant Emitting Unit 

 Acid Rain (Title IV)  

 Risk Management Plan  

 CAM Plan 

 Other: _____________________________________________ 

 

§4.2 Process Information (include units): 

Type of Material Processed __Ore_____________________________________________________ 

Average Process Rate (tons/hr, gal/hr, etc.)_720 blasts/year, 2 blasts/day________________________________ 

Maximum Rated Design Process Rate (tons/hr, gal/hr, etc.) _720 blasts/year, 2 blasts/day _______________ 

 

 

 

http://www.epa.gov/ttn/chief/codes/index.html#scc�
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§4.3 Process Identification 

Make________________________________              Model___________________________ 

Type________________________________               Size_____________________________ 

Year of Manufacture/Reconstruction __________        Year of Installation _________________ 

Power Source ____________________________  

If applicable, provide the following generator information: 

Rated Output of the generator (kW) _______      

Rated Size of Engine powering the generator (hp) ________ 

 

§4.4 Fuel/Combustion Information: 

(For variable parameters, indicate the maximum value or a range) 

Fuel Type(s) ______________________________________________________________________ 

Average Fuel Combustion Rate: ________________________________________________________ 

Maximum Rated Combustion Rate: _____________________________________________________ 

Heat Content (Btu rating) ___________       Sulfur Content (%) _______    Ash Content (%) _________ 

 

§4.5 Emitting Unit Location    

Latitude (in decimal degrees): __underground_________  Longitude (in decimal degrees): _______________ 

Datum (NAD27, NAD83, etc.): __________________ 

 

§4.6 Stack Information (if applicable): 

Height (feet) ______________________              Inside Diameter (feet) ________________ 

Exit Gas Temperature (˚F) ___________             Exit Gas Flow Rate (ACFM) ___________  

Exit Gas Velocity (ft/sec) ____________       Exit Gas Moisture Content (%) _________ 

Stack Type (check one):    Downward Exit  Multiple Actual Stacks  Fugitive Source 

     Horizontal Exit  Building Roof Vent   Process Vent 

     Vertical Exit   Vertical Exit with Cap 
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§4.7 Approximate Operating Schedule: 

Hours/Day__24______________________          Days/Week_____7____________________           

Hours/Year__8760_____________________      Weeks/Year_____52____________________ 

 

§4.8 Air Pollution Control Equipment and Practices 

Primary and Secondary Air Pollution Control Equipment and/or Procedure Description: _Good blasting 

practices_____________________________________________________________________________________

____________________________________________________________________________________________

____________________________________________________________________________________________

__________________________________________________________________________________________ 

Primary Air Pollution Control Equipment Description: 

Make________________________                   Model_____________________________ 

Type_________________________                  Size_______________________________ 

Year of Manufacture____________                   Year of Installation ___________________ 

Fuel Type(s) __________________                   Estimated Control Efficiency____________                    

Estimated Capital Equipment Cost (not required for Title V Operating Permit applications) ________ 

 

Secondary Air Pollution Control Equipment Description: 

Make________________________                   Model_____________________________ 

Type_________________________                  Size_______________________________ 

Year of Manufacture____________                   Year of Installation ___________________ 

Fuel Type(s) __________________                   Estimated Control Efficiency____________                    

Estimated Capital Equipment Cost (not required for Title V Operating Permit applications) ________ 

 

§4.9 Shakedown Procedures (not required for Title V Operating Permit applications) 

Describe any shakedown procedures that are expected to affect emissions, including the duration of the shakedown 
period: 
____________________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________ 
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§4.10 Continuous Emission Monitoring System (CEMS) – check all that apply: 

 Opacity –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 TRS –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 NOx - Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 CO –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 O2 –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 CO2 –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 Other (specify): ____________________________________________________  

 Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 

§4.11 Emissions Control Analysis (not required for Title V Operating permit applications) 
Best Available Control Technology (BACT) is required for all sources obtaining a MAQP.  The BACT analysis 
should be conducted separately for each pollutant emitted from each emitting unit.  Control costs (cost per ton of 
air pollutant controlled) should be calculated for each option.  Options may then be eliminated for economic, 
energy or environmental reasons.  The control option that is selected should have controls or control costs similar 
to other recently permitted similar sources and should be capable of achieving appropriate emission standards.  If 
necessary, a separate start-up/shut-down BACT analyses should be conducted. 

Lowest Achievable Emission Rate (LAER) is required for major stationary sources and major modifications 
located in a nonattainment area.  LAER is also required for major stationary sources or major modifications located 
in an area designated as attainment or unclassified under 40 CFR 81.327, but would cause or contribute to a 
violation of the National Ambient Air Quality Standards (NAAQS) in a nearby nonattainment area.  The LAER 
analysis shall demonstrate that the emission rate proposed is equivalent to the most stringent emission rate 
achievable or contained in any state implementation plan for a similar source. 

Attach BACT/LAER Analysis Results, as applicable.   

Applicable Requirement (check all that apply):                BACT    LAER 

 

§4.12 Stack Height and Dispersion Technique Analysis (not required for Title V Operating Permit applications) 

If applicable, supply a stack height and dispersion technique analysis demonstrating compliance with the 
requirements of the Stack Heights and Dispersion Technique Rule (ARM 17.8, Subchapter 4) 
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§4.0 Emitting Unit and Control Equipment Information 

A separate Section 4.0 must be completed for each emitting unit listed in Section 2.0.  Applications for Title V 
Operating Permits must address significant emission units individually.  Insignificant emission units may be 
addressed as a group.  For information that has been previously submitted, the applicant may instead reference the 
previously submitted information, including the date the material was submitted and the source (i.e. permit 
application number, etc.) 
 
Emitting Unit ID: _3_____   Emitting Unit Name: _Blasting (gaseous)__________________________ 

§4.1 Emitting Unit Overview: 

Narrative Process Equipment/Process Description (attach additional sheets as necessary) _Ore blasting using 

Emulsion_____________________________________________________________________________________

____________________________________________________________________________________________

_______________ 

Proposed Operational Limitations (if any) __________________________________________________ 

___________________________________________________________________________________ 

Source Classification Code (SCC)/ Description: __NA__________________________________________ 

(Note:  SCC Codes can be found at the following website: http://www.epa.gov/ttn/chief/codes/index.html#scc) 

Regulatory Programs: Indicate all air pollution control programs applicable to this emitting unit: 

 NSPS: 40 CFR 60, Subpart(s): _________________________ 

 NESHAPS: 40 CFR 61, Subpart(s): ______________________ 

 MACT: 40 CFR 63, Subpart(s): _________________________ 

 Title V Operating Permit – Significant Emitting Unit 

 Acid Rain (Title IV)  

 Risk Management Plan  

 CAM Plan 

 Other: _____________________________________________ 

 

§4.2 Process Information (include units): 

Type of Material Processed ___________________________________________ 

Average Process Rate (tons/hr, gal/hr, etc.)______________________ 

Maximum Rated Design Process Rate (tons/hr, gal/hr, etc.) ________ 
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§4.3 Process Identification 

Make________________________________              Model___________________________ 

Type________________________________               Size_____________________________ 

Year of Manufacture/Reconstruction __________        Year of Installation _________________ 

Power Source ____________________________  

If applicable, provide the following generator information: 

Rated Output of the generator (kW) _______      

Rated Size of Engine powering the generator (hp) ________ 

 

§4.4 Fuel/Combustion Information: 

(For variable parameters, indicate the maximum value or a range) 

Fuel Type(s) __Emulsion ______________________________________________________________ 

Average Fuel Combustion Rate: __180 tpy / 0.5 tpd  _______________________________ 

Maximum Rated Combustion Rate: __180 tpy / 0.5 tpd emulsion _____________________ 

Heat Content (Btu rating) __unknown__       Sulfur Content (%) _negl.______    Ash Content (%) _unknown__ 

 

§4.5 Emitting Unit Location    

Latitude (in decimal degrees): __underground_______  Longitude (in decimal degrees): _______________ 

Datum (NAD27, NAD83, etc.): __________________ 

 

§4.6 Stack Information (if applicable): 

Height (feet) ______________________              Inside Diameter (feet) ________________ 

Exit Gas Temperature (˚F) ___________             Exit Gas Flow Rate (ACFM) ___________  

Exit Gas Velocity (ft/sec) ____________       Exit Gas Moisture Content (%) _________ 

Stack Type (check one):    Downward Exit  Multiple Actual Stacks  Fugitive Source 

     Horizontal Exit  Building Roof Vent   Process Vent 

     Vertical Exit   Vertical Exit with Cap 
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§4.7 Approximate Operating Schedule: 

Hours/Day___24_____________________          Days/Week______7___________________           

Hours/Year__8760_____________________      Weeks/Year______52___________________ 

 

§4.8 Air Pollution Control Equipment and Practices 

Primary and Secondary Air Pollution Control Equipment and/or Procedure Description: ____Good blasting 

practices_____________________________________________________________________________________

____________________________________________________________________________________________

____________________________________________________________________________________________

________________________________________________________________________________________ 

Primary Air Pollution Control Equipment Description: 

Make________________________                   Model_____________________________ 

Type_________________________                  Size_______________________________ 

Year of Manufacture____________                   Year of Installation ___________________ 

Fuel Type(s) __________________                   Estimated Control Efficiency____________                    

Estimated Capital Equipment Cost (not required for Title V Operating Permit applications) ________ 

 

Secondary Air Pollution Control Equipment Description: 

Make________________________                   Model_____________________________ 

Type_________________________                  Size_______________________________ 

Year of Manufacture____________                   Year of Installation ___________________ 

Fuel Type(s) __________________                   Estimated Control Efficiency____________                    

Estimated Capital Equipment Cost (not required for Title V Operating Permit applications) ________ 

 

§4.9 Shakedown Procedures (not required for Title V Operating Permit applications) 

Describe any shakedown procedures that are expected to affect emissions, including the duration of the shakedown 
period: 
____________________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________ 
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§4.10 Continuous Emission Monitoring System (CEMS) – check all that apply: 

 Opacity –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 TRS –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 NOx - Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 CO –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 O2 –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 CO2 –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 Other (specify): ____________________________________________________  

 Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 

§4.11 Emissions Control Analysis (not required for Title V Operating permit applications) 
Best Available Control Technology (BACT) is required for all sources obtaining a MAQP.  The BACT analysis 
should be conducted separately for each pollutant emitted from each emitting unit.  Control costs (cost per ton of 
air pollutant controlled) should be calculated for each option.  Options may then be eliminated for economic, 
energy or environmental reasons.  The control option that is selected should have controls or control costs similar 
to other recently permitted similar sources and should be capable of achieving appropriate emission standards.  If 
necessary, a separate start-up/shut-down BACT analyses should be conducted. 

Lowest Achievable Emission Rate (LAER) is required for major stationary sources and major modifications 
located in a nonattainment area.  LAER is also required for major stationary sources or major modifications located 
in an area designated as attainment or unclassified under 40 CFR 81.327, but would cause or contribute to a 
violation of the National Ambient Air Quality Standards (NAAQS) in a nearby nonattainment area.  The LAER 
analysis shall demonstrate that the emission rate proposed is equivalent to the most stringent emission rate 
achievable or contained in any state implementation plan for a similar source. 

Attach BACT/LAER Analysis Results, as applicable.   

Applicable Requirement (check all that apply):                BACT    LAER 

 

§4.12 Stack Height and Dispersion Technique Analysis (not required for Title V Operating Permit applications) 

If applicable, supply a stack height and dispersion technique analysis demonstrating compliance with the 
requirements of the Stack Heights and Dispersion Technique Rule (ARM 17.8, Subchapter 4) 
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§4.0 Emitting Unit and Control Equipment Information 

A separate Section 4.0 must be completed for each emitting unit listed in Section 2.0.  Applications for Title V 
Operating Permits must address significant emission units individually.  Insignificant emission units may be 
addressed as a group.  For information that has been previously submitted, the applicant may instead reference the 
previously submitted information, including the date the material was submitted and the source (i.e. permit 
application number, etc.) 
 
Emitting Unit ID: __4______   Emitting Unit Name: _Underground Ore Loading_________________ 

§4.1 Emitting Unit Overview: 

Narrative Process Equipment/Process Description (attach additional sheets as necessary) __Loading ore onto 

trucks for haul to surface ___________________________________________ 

____________________________________________________________________________________________

________________________________________________ 

Proposed Operational Limitations (if any) __________________________________________________ 

___________________________________________________________________________________ 

Source Classification Code (SCC)/ Description: ___30588801 Mineral Products Fugitive Emissions____ 

(Note:  SCC Codes can be found at the following website: http://www.epa.gov/ttn/chief/codes/index.html#scc) 

Regulatory Programs: Indicate all air pollution control programs applicable to this emitting unit: 

 NSPS: 40 CFR 60, Subpart(s): _________________________ 

 NESHAPS: 40 CFR 61, Subpart(s): ______________________ 

 MACT: 40 CFR 63, Subpart(s): _________________________ 

 Title V Operating Permit – Significant Emitting Unit 

 Acid Rain (Title IV)  

 Risk Management Plan  

 CAM Plan 

 Other: _____________________________________________ 

 

§4.2 Process Information (include units): 

Type of Material Processed ____Ore___________________________________________________ 

Average Process Rate (tons/hr, gal/hr, etc.)__10,000 tpy, 500 tpd____________________________ 

Maximum Rated Design Process Rate (tons/hr, gal/hr, etc.) __10,000 tpy, 500 tpd ______________ 
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§4.3 Process Identification 

Make________________________________              Model___________________________ 

Type________________________________               Size_____________________________ 

Year of Manufacture/Reconstruction __________        Year of Installation _________________ 

Power Source ____________________________  

If applicable, provide the following generator information: 

Rated Output of the generator (kW) _______      

Rated Size of Engine powering the generator (hp) ________ 

 

§4.4 Fuel/Combustion Information: 

(For variable parameters, indicate the maximum value or a range) 

Fuel Type(s) ______________________________________________________________________ 

Average Fuel Combustion Rate: ________________________________________________________ 

Maximum Rated Combustion Rate: _____________________________________________________ 

Heat Content (Btu rating) ___________       Sulfur Content (%) _______    Ash Content (%) _________ 

 

§4.5 Emitting Unit Location    

Latitude (in decimal degrees): __underground______  Longitude (in decimal degrees): _______________ 

Datum (NAD27, NAD83, etc.): __________________ 

 

§4.6 Stack Information (if applicable): 

Height (feet) ______________________              Inside Diameter (feet) ________________ 

Exit Gas Temperature (˚F) ___________             Exit Gas Flow Rate (ACFM) ___________  

Exit Gas Velocity (ft/sec) ____________       Exit Gas Moisture Content (%) _________ 

Stack Type (check one):    Downward Exit  Multiple Actual Stacks  Fugitive Source 

     Horizontal Exit  Building Roof Vent   Process Vent 

     Vertical Exit   Vertical Exit with Cap 
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§4.7 Approximate Operating Schedule: 

Hours/Day_____24___________________          Days/Week_____7____________________           

Hours/Year_____8760__________________      Weeks/Year____52_____________________ 

 

§4.8 Air Pollution Control Equipment and Practices 

Primary and Secondary Air Pollution Control Equipment and/or Procedure Description: _Material exhibits high 

surface moisture due to water applied during the mucking process__________________________ 

____________________________________________________________________________________________

____________________________________________________________________________________________

____________________________________________________________________________________________

______________________________________ 

Primary Air Pollution Control Equipment Description: 

Make________________________                   Model_____________________________ 

Type_________________________                  Size_______________________________ 

Year of Manufacture____________                   Year of Installation ___________________ 

Fuel Type(s) __________________                   Estimated Control Efficiency____________                    

Estimated Capital Equipment Cost (not required for Title V Operating Permit applications) ________ 

 

Secondary Air Pollution Control Equipment Description: 

Make________________________                   Model_____________________________ 

Type_________________________                  Size_______________________________ 

Year of Manufacture____________                   Year of Installation ___________________ 

Fuel Type(s) __________________                   Estimated Control Efficiency____________                    

Estimated Capital Equipment Cost (not required for Title V Operating Permit applications) ________ 

 

§4.9 Shakedown Procedures (not required for Title V Operating Permit applications) 

Describe any shakedown procedures that are expected to affect emissions, including the duration of the shakedown 
period: 
____________________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________ 
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§4.10 Continuous Emission Monitoring System (CEMS) – check all that apply: 

 Opacity –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 TRS –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 NOx - Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 CO –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 O2 –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 CO2 –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 Other (specify): ____________________________________________________  

 Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

§4.11 Emissions Control Analysis (not required for Title V Operating permit applications) 
Best Available Control Technology (BACT) is required for all sources obtaining a MAQP.  The BACT analysis 
should be conducted separately for each pollutant emitted from each emitting unit.  Control costs (cost per ton of 
air pollutant controlled) should be calculated for each option.  Options may then be eliminated for economic, 
energy or environmental reasons.  The control option that is selected should have controls or control costs similar 
to other recently permitted similar sources and should be capable of achieving appropriate emission standards.  If 
necessary, a separate start-up/shut-down BACT analyses should be conducted. 

Lowest Achievable Emission Rate (LAER) is required for major stationary sources and major modifications 
located in a nonattainment area.  LAER is also required for major stationary sources or major modifications located 
in an area designated as attainment or unclassified under 40 CFR 81.327, but would cause or contribute to a 
violation of the National Ambient Air Quality Standards (NAAQS) in a nearby nonattainment area.  The LAER 
analysis shall demonstrate that the emission rate proposed is equivalent to the most stringent emission rate 
achievable or contained in any state implementation plan for a similar source. 

Attach BACT/LAER Analysis Results, as applicable.   

Applicable Requirement (check all that apply):                BACT    LAER 

 

§4.12 Stack Height and Dispersion Technique Analysis (not required for Title V Operating Permit applications) 

If applicable, supply a stack height and dispersion technique analysis demonstrating compliance with the 
requirements of the Stack Heights and Dispersion Technique Rule (ARM 17.8, Subchapter 4) 
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§4.0 Emitting Unit and Control Equipment Information 

A separate Section 4.0 must be completed for each emitting unit listed in Section 2.0.  Applications for Title V 
Operating Permits must address significant emission units individually.  Insignificant emission units may be 
addressed as a group.  For information that has been previously submitted, the applicant may instead reference the 
previously submitted information, including the date the material was submitted and the source (i.e. permit 
application number, etc.) 
 
Emitting Unit ID: __5______   Emitting Unit Name: __Underground Development Rock Loading___ 

§4.1 Emitting Unit Overview: 

Narrative Process Equipment/Process Description (attach additional sheets as necessary) _Development Rock will 

be loaded to trucks for transport to the surface_______________________________ 

____________________________________________________________________________________________

________________________________________________________________________________ 

Proposed Operational Limitations (if any) __________________________________________________ 

___________________________________________________________________________________ 

Source Classification Code (SCC)/ Description: _30588801 Mineral Products Fugitive Emissions _____ 

(Note:  SCC Codes can be found at the following website: http://www.epa.gov/ttn/chief/codes/index.html#scc) 

Regulatory Programs: Indicate all air pollution control programs applicable to this emitting unit: 

 NSPS: 40 CFR 60, Subpart(s): _________________________ 

 NESHAPS: 40 CFR 61, Subpart(s): ______________________ 

 MACT: 40 CFR 63, Subpart(s): _________________________ 

 Title V Operating Permit – Significant Emitting Unit 

 Acid Rain (Title IV)  

 Risk Management Plan  

 CAM Plan 

 Other: _____________________________________________ 

 

§4.2 Process Information (include units): 

Type of Material Processed ___Ore____________________________________________________ 

Average Process Rate (tons/hr, gal/hr, etc.)__150,000 tpy / 500 tpd___________________________________ 

Maximum Rated Design Process Rate (tons/hr, gal/hr, etc.) _150,000 tpy / 500 tpd ____________________ 
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§4.3 Process Identification 

Make________________________________              Model___________________________ 

Type________________________________               Size_____________________________ 

Year of Manufacture/Reconstruction __________        Year of Installation _________________ 

Power Source ____________________________  

If applicable, provide the following generator information: 

Rated Output of the generator (kW) _______      

Rated Size of Engine powering the generator (hp) ________ 

 

§4.4 Fuel/Combustion Information: 

(For variable parameters, indicate the maximum value or a range) 

Fuel Type(s) ______________________________________________________________________ 

Average Fuel Combustion Rate: ________________________________________________________ 

Maximum Rated Combustion Rate: _____________________________________________________ 

Heat Content (Btu rating) ___________       Sulfur Content (%) _______    Ash Content (%) _________ 

 

§4.5 Emitting Unit Location    

Latitude (in decimal degrees): _underground____________  Longitude (in decimal degrees): _______________ 

Datum (NAD27, NAD83, etc.): __________________ 

 

§4.6 Stack Information (if applicable): 

Height (feet) ______________________              Inside Diameter (feet) ________________ 

Exit Gas Temperature (˚F) ___________             Exit Gas Flow Rate (ACFM) ___________  

Exit Gas Velocity (ft/sec) ____________       Exit Gas Moisture Content (%) _________ 

Stack Type (check one):    Downward Exit  Multiple Actual Stacks  Fugitive Source 

     Horizontal Exit  Building Roof Vent   Process Vent 

     Vertical Exit   Vertical Exit with Cap 
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§4.7 Approximate Operating Schedule: 

Hours/Day____24____________________          Days/Week_____7____________________           

Hours/Year____8760___________________      Weeks/Year_____52____________________ 

 

§4.8 Air Pollution Control Equipment and Practices 

Primary and Secondary Air Pollution Control Equipment and/or Procedure Description: __Material exhibits high 

surface moisture due to water added during mucking process_________________________________ 

____________________________________________________________________________________________

____________________________________________________________________________________________

____________________________________________________________________________________________ 

Primary Air Pollution Control Equipment Description: 

Make________________________                   Model_____________________________ 

Type_________________________                  Size_______________________________ 

Year of Manufacture____________                   Year of Installation ___________________ 

Fuel Type(s) __________________                   Estimated Control Efficiency____________                    

Estimated Capital Equipment Cost (not required for Title V Operating Permit applications) ________ 

 

Secondary Air Pollution Control Equipment Description: 

Make________________________                   Model_____________________________ 

Type_________________________                  Size_______________________________ 

Year of Manufacture____________                   Year of Installation ___________________ 

Fuel Type(s) __________________                   Estimated Control Efficiency____________                    

Estimated Capital Equipment Cost (not required for Title V Operating Permit applications) ________ 

 

§4.9 Shakedown Procedures (not required for Title V Operating Permit applications) 

Describe any shakedown procedures that are expected to affect emissions, including the duration of the shakedown 
period: 
____________________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________ 
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§4.10 Continuous Emission Monitoring System (CEMS) – check all that apply: 

 Opacity –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 TRS –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 NOx - Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 CO –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 O2 –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 CO2 –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 Other (specify): ____________________________________________________  

 Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 

§4.11 Emissions Control Analysis (not required for Title V Operating permit applications) 
Best Available Control Technology (BACT) is required for all sources obtaining a MAQP.  The BACT analysis 
should be conducted separately for each pollutant emitted from each emitting unit.  Control costs (cost per ton of 
air pollutant controlled) should be calculated for each option.  Options may then be eliminated for economic, 
energy or environmental reasons.  The control option that is selected should have controls or control costs similar 
to other recently permitted similar sources and should be capable of achieving appropriate emission standards.  If 
necessary, a separate start-up/shut-down BACT analyses should be conducted. 

Lowest Achievable Emission Rate (LAER) is required for major stationary sources and major modifications 
located in a nonattainment area.  LAER is also required for major stationary sources or major modifications located 
in an area designated as attainment or unclassified under 40 CFR 81.327, but would cause or contribute to a 
violation of the National Ambient Air Quality Standards (NAAQS) in a nearby nonattainment area.  The LAER 
analysis shall demonstrate that the emission rate proposed is equivalent to the most stringent emission rate 
achievable or contained in any state implementation plan for a similar source. 

Attach BACT/LAER Analysis Results, as applicable.   

Applicable Requirement (check all that apply):                BACT    LAER 

 

§4.12 Stack Height and Dispersion Technique Analysis (not required for Title V Operating Permit applications) 

If applicable, supply a stack height and dispersion technique analysis demonstrating compliance with the 
requirements of the Stack Heights and Dispersion Technique Rule (ARM 17.8, Subchapter 4) 
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§4.0 Emitting Unit and Control Equipment Information 

A separate Section 4.0 must be completed for each emitting unit listed in Section 2.0.  Applications for Title V 
Operating Permits must address significant emission units individually.  Insignificant emission units may be 
addressed as a group.  For information that has been previously submitted, the applicant may instead reference the 
previously submitted information, including the date the material was submitted and the source (i.e. permit 
application number, etc.) 
 
Emitting Unit ID: ___6_____   Emitting Unit Name: ___Ore Unloading_______________________ 

§4.1 Emitting Unit Overview: 

Narrative Process Equipment/Process Description (attach additional sheets as necessary) _Ore unloaded to 

temporary storage site___________________ _____________________________ 

____________________________________________________________________________________________

_______________________________________________________________ 

Proposed Operational Limitations (if any) __________________________________________________ 

___________________________________________________________________________________ 

Source Classification Code (SCC)/ Description: _30588801 Mineral Products Fugitive Emissions___________ 

(Note:  SCC Codes can be found at the following website: http://www.epa.gov/ttn/chief/codes/index.html#scc) 

Regulatory Programs: Indicate all air pollution control programs applicable to this emitting unit: 

 NSPS: 40 CFR 60, Subpart(s): _________________________ 

 NESHAPS: 40 CFR 61, Subpart(s): ______________________ 

 MACT: 40 CFR 63, Subpart(s): _________________________ 

 Title V Operating Permit – Significant Emitting Unit 

 Acid Rain (Title IV)  

 Risk Management Plan  

 CAM Plan 

 Other: _____________________________________________ 

 

§4.2 Process Information (include units): 

Type of Material Processed __Ore_____________________________________________________ 

Average Process Rate (tons/hr, gal/hr, etc.)__10,000 tpy / 500 tpd_____________________________ 

Maximum Rated Design Process Rate (tons/hr, gal/hr, etc.) _10,000 tpy / 500 tpd ________________ 
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§4.3 Process Identification 

Make________________________________              Model___________________________ 

Type________________________________               Size_____________________________ 

Year of Manufacture/Reconstruction __________        Year of Installation _________________ 

Power Source ____________________________  

If applicable, provide the following generator information: 

Rated Output of the generator (kW) _______      

Rated Size of Engine powering the generator (hp) ________ 

 

§4.4 Fuel/Combustion Information: 

(For variable parameters, indicate the maximum value or a range) 

Fuel Type(s) ______________________________________________________________________ 

Average Fuel Combustion Rate: ________________________________________________________ 

Maximum Rated Combustion Rate: _____________________________________________________ 

Heat Content (Btu rating) ___________       Sulfur Content (%) _______    Ash Content (%) _________ 

 

§4.5 Emitting Unit Location    

Latitude (in decimal degrees): ___45.792_________  Longitude (in decimal degrees): _-112.514_______ 

Datum (NAD27, NAD83, etc.): _NAD27_________________ 

 

§4.6 Stack Information (if applicable): 

Height (feet) ______________________              Inside Diameter (feet) ________________ 

Exit Gas Temperature (˚F) ___________             Exit Gas Flow Rate (ACFM) ___________  

Exit Gas Velocity (ft/sec) ____________       Exit Gas Moisture Content (%) _________ 

Stack Type (check one):    Downward Exit  Multiple Actual Stacks  Fugitive Source 

     Horizontal Exit  Building Roof Vent   Process Vent 

     Vertical Exit   Vertical Exit with Cap 
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§4.7 Approximate Operating Schedule: 

Hours/Day____24____________________          Days/Week______7___________________           

Hours/Year____8760___________________      Weeks/Year_____52____________________ 

 

§4.8 Air Pollution Control Equipment and Practices 

Primary and Secondary Air Pollution Control Equipment and/or Procedure Description: __Material hauled to 

surface exhibits high surface moisture content due to water applied during mucking process________ 

____________________________________________________________________________________________

____________________________________________________________________________________________

____________________________________________________________________________________ 

Primary Air Pollution Control Equipment Description: 

Make________________________                   Model_____________________________ 

Type_________________________                  Size_______________________________ 

Year of Manufacture____________                   Year of Installation ___________________ 

Fuel Type(s) __________________                   Estimated Control Efficiency____________                    

Estimated Capital Equipment Cost (not required for Title V Operating Permit applications) ________ 

 

Secondary Air Pollution Control Equipment Description: 

Make________________________                   Model_____________________________ 

Type_________________________                  Size_______________________________ 

Year of Manufacture____________                   Year of Installation ___________________ 

Fuel Type(s) __________________                   Estimated Control Efficiency____________                    

Estimated Capital Equipment Cost (not required for Title V Operating Permit applications) ________ 

 

§4.9 Shakedown Procedures (not required for Title V Operating Permit applications) 

Describe any shakedown procedures that are expected to affect emissions, including the duration of the shakedown 
period: 
____________________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________ 
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§4.10 Continuous Emission Monitoring System (CEMS) – check all that apply: 

 Opacity –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 TRS –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 NOx - Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 CO –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 O2 –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 CO2 –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 Other (specify): ____________________________________________________  

 Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 

§4.11 Emissions Control Analysis (not required for Title V Operating permit applications) 
Best Available Control Technology (BACT) is required for all sources obtaining a MAQP.  The BACT analysis 
should be conducted separately for each pollutant emitted from each emitting unit.  Control costs (cost per ton of 
air pollutant controlled) should be calculated for each option.  Options may then be eliminated for economic, 
energy or environmental reasons.  The control option that is selected should have controls or control costs similar 
to other recently permitted similar sources and should be capable of achieving appropriate emission standards.  If 
necessary, a separate start-up/shut-down BACT analyses should be conducted. 

Lowest Achievable Emission Rate (LAER) is required for major stationary sources and major modifications 
located in a nonattainment area.  LAER is also required for major stationary sources or major modifications located 
in an area designated as attainment or unclassified under 40 CFR 81.327, but would cause or contribute to a 
violation of the National Ambient Air Quality Standards (NAAQS) in a nearby nonattainment area.  The LAER 
analysis shall demonstrate that the emission rate proposed is equivalent to the most stringent emission rate 
achievable or contained in any state implementation plan for a similar source. 

Attach BACT/LAER Analysis Results, as applicable.   

Applicable Requirement (check all that apply):                BACT    LAER 

§4.12 Stack Height and Dispersion Technique Analysis (not required for Title V Operating Permit applications) 

If applicable, supply a stack height and dispersion technique analysis demonstrating compliance with the 
requirements of the Stack Heights and Dispersion Technique Rule (ARM 17.8, Subchapter 4) 
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§4.0 Emitting Unit and Control Equipment Information 

A separate Section 4.0 must be completed for each emitting unit listed in Section 2.0.  Applications for Title V 
Operating Permits must address significant emission units individually.  Insignificant emission units may be 
addressed as a group.  For information that has been previously submitted, the applicant may instead reference the 
previously submitted information, including the date the material was submitted and the source (i.e. permit 
application number, etc.) 
 
Emitting Unit ID: __7______   Emitting Unit Name: _Development Rock Unloading____________ 

§4.1 Emitting Unit Overview: 

Narrative Process Equipment/Process Description (attach additional sheets as necessary) _Unloading development 

rock to from truck to development rock storage area___________________ ____________________________ 

____________________________________________________________________________________________

________________________________________________________________ 

Proposed Operational Limitations (if any) __________________________________________________ 

___________________________________________________________________________________ 

Source Classification Code (SCC)/ Description: __30588801 Mineral Products Fugitive Emissions ___________ 

(Note:  SCC Codes can be found at the following website: http://www.epa.gov/ttn/chief/codes/index.html#scc) 

Regulatory Programs: Indicate all air pollution control programs applicable to this emitting unit: 

 NSPS: 40 CFR 60, Subpart(s): _________________________ 

 NESHAPS: 40 CFR 61, Subpart(s): ______________________ 

 MACT: 40 CFR 63, Subpart(s): _________________________ 

 Title V Operating Permit – Significant Emitting Unit 

 Acid Rain (Title IV)  

 Risk Management Plan  

 CAM Plan 

 Other: _____________________________________________ 

 

§4.2 Process Information (include units): 

Type of Material Processed _Development Rock________________________________________________ 

Average Process Rate (tons/hr, gal/hr, etc.)_150,000 tpy / 500 tpd____________________________________ 

Maximum Rated Design Process Rate (tons/hr, gal/hr, etc.) _150,000 tpy / 500 tpd ____________________ 
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§4.3 Process Identification 

Make________________________________              Model___________________________ 

Type________________________________               Size_____________________________ 

Year of Manufacture/Reconstruction __________        Year of Installation _________________ 

Power Source ____________________________  

If applicable, provide the following generator information: 

Rated Output of the generator (kW) _______      

Rated Size of Engine powering the generator (hp) ________ 

 

§4.4 Fuel/Combustion Information: 

(For variable parameters, indicate the maximum value or a range) 

Fuel Type(s) ______________________________________________________________________ 

Average Fuel Combustion Rate: ________________________________________________________ 

Maximum Rated Combustion Rate: _____________________________________________________ 

Heat Content (Btu rating) ___________       Sulfur Content (%) _______    Ash Content (%) _________ 

 

§4.5 Emitting Unit Location    

Latitude (in decimal degrees): _45.792_____________  Longitude (in decimal degrees): _-
112.514______________ 

Datum (NAD27, NAD83, etc.): __NAD27________________ 

 

§4.6 Stack Information (if applicable): 

Height (feet) ______________________              Inside Diameter (feet) ________________ 

Exit Gas Temperature (˚F) ___________             Exit Gas Flow Rate (ACFM) ___________  

Exit Gas Velocity (ft/sec) ____________       Exit Gas Moisture Content (%) _________ 

Stack Type (check one):    Downward Exit  Multiple Actual Stacks  Fugitive Source 

     Horizontal Exit  Building Roof Vent   Process Vent 

     Vertical Exit   Vertical Exit with Cap 
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§4.7 Approximate Operating Schedule: 

Hours/Day____24____________________          Days/Week______7___________________           

Hours/Year___8760____________________      Weeks/Year_____52____________________ 

 

§4.8 Air Pollution Control Equipment and Practices 

Primary and Secondary Air Pollution Control Equipment and/or Procedure Description: __Material exhibits high 

surface moisture due to water applied during mucking process____________________ 

____________________________________________________________________________________________

____________________________________________________________________________________________ 

Primary Air Pollution Control Equipment Description: 

Make________________________                   Model_____________________________ 

Type_________________________                  Size_______________________________ 

Year of Manufacture____________                   Year of Installation ___________________ 

Fuel Type(s) __________________                   Estimated Control Efficiency____________                    

Estimated Capital Equipment Cost (not required for Title V Operating Permit applications) ________ 

 

Secondary Air Pollution Control Equipment Description: 

Make________________________                   Model_____________________________ 

Type_________________________                  Size_______________________________ 

Year of Manufacture____________                   Year of Installation ___________________ 

Fuel Type(s) __________________                   Estimated Control Efficiency____________                    

Estimated Capital Equipment Cost (not required for Title V Operating Permit applications) ________ 

 

§4.9 Shakedown Procedures (not required for Title V Operating Permit applications) 

Describe any shakedown procedures that are expected to affect emissions, including the duration of the shakedown 
period: 
____________________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________ 
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§4.10 Continuous Emission Monitoring System (CEMS) – check all that apply: 

 Opacity –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 TRS –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 NOx - Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 CO –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 O2 –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 CO2 –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 Other (specify): ____________________________________________________  

 Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 

§4.11 Emissions Control Analysis (not required for Title V Operating permit applications) 
Best Available Control Technology (BACT) is required for all sources obtaining a MAQP.  The BACT analysis 
should be conducted separately for each pollutant emitted from each emitting unit.  Control costs (cost per ton of 
air pollutant controlled) should be calculated for each option.  Options may then be eliminated for economic, 
energy or environmental reasons.  The control option that is selected should have controls or control costs similar 
to other recently permitted similar sources and should be capable of achieving appropriate emission standards.  If 
necessary, a separate start-up/shut-down BACT analyses should be conducted. 

Lowest Achievable Emission Rate (LAER) is required for major stationary sources and major modifications 
located in a nonattainment area.  LAER is also required for major stationary sources or major modifications located 
in an area designated as attainment or unclassified under 40 CFR 81.327, but would cause or contribute to a 
violation of the National Ambient Air Quality Standards (NAAQS) in a nearby nonattainment area.  The LAER 
analysis shall demonstrate that the emission rate proposed is equivalent to the most stringent emission rate 
achievable or contained in any state implementation plan for a similar source. 

Attach BACT/LAER Analysis Results, as applicable.   

Applicable Requirement (check all that apply):                BACT    LAER 

 

§4.12 Stack Height and Dispersion Technique Analysis (not required for Title V Operating Permit applications) 

If applicable, supply a stack height and dispersion technique analysis demonstrating compliance with the 
requirements of the Stack Heights and Dispersion Technique Rule (ARM 17.8, Subchapter 4) 
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§4.0 Emitting Unit and Control Equipment Information 

A separate Section 4.0 must be completed for each emitting unit listed in Section 2.0.  Applications for Title V 
Operating Permits must address significant emission units individually.  Insignificant emission units may be 
addressed as a group.  For information that has been previously submitted, the applicant may instead reference the 
previously submitted information, including the date the material was submitted and the source (i.e. permit 
application number, etc.) 
 
Emitting Unit ID: ___8_____   Emitting Unit Name: __Ore Haul Truck Loading____________ 

§4.1 Emitting Unit Overview: 

Narrative Process Equipment/Process Description (attach additional sheets as necessary) _Loading haul trucks 

from temporary ore storage area for transport off-site ___________________ __________________ 

____________________________________________________________________________________________

__________________________________________________________________________ 

Proposed Operational Limitations (if any) __________________________________________________ 

___________________________________________________________________________________ 

Source Classification Code (SCC)/ Description: __30588801 Mineral Products Fugitive Emissions ____ 

(Note:  SCC Codes can be found at the following website: http://www.epa.gov/ttn/chief/codes/index.html#scc) 

Regulatory Programs: Indicate all air pollution control programs applicable to this emitting unit: 

 NSPS: 40 CFR 60, Subpart(s): _________________________ 

 NESHAPS: 40 CFR 61, Subpart(s): ______________________ 

 MACT: 40 CFR 63, Subpart(s): _________________________ 

 Title V Operating Permit – Significant Emitting Unit 

 Acid Rain (Title IV)  

 Risk Management Plan  

 CAM Plan 

 Other: _____________________________________________ 

 

§4.2 Process Information (include units): 

Type of Material Processed _Ore______________________________________________________ 

Average Process Rate (tons/hr, gal/hr, etc.)__10,000 tpy / 500 tpd___________________________ 

Maximum Rated Design Process Rate (tons/hr, gal/hr, etc.) _10,000 tpy / 500 tpd _______________ 
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§4.3 Process Identification 

Make________________________________              Model___________________________ 

Type________________________________               Size_____________________________ 

Year of Manufacture/Reconstruction __________        Year of Installation _________________ 

Power Source ____________________________  

If applicable, provide the following generator information: 

Rated Output of the generator (kW) _______      

Rated Size of Engine powering the generator (hp) ________ 

 

§4.4 Fuel/Combustion Information: 

(For variable parameters, indicate the maximum value or a range) 

Fuel Type(s) ______________________________________________________________________ 

Average Fuel Combustion Rate: ________________________________________________________ 

Maximum Rated Combustion Rate: _____________________________________________________ 

Heat Content (Btu rating) ___________       Sulfur Content (%) _______    Ash Content (%) _________ 

 

§4.5 Emitting Unit Location    

Latitude (in decimal degrees): _45.792_______________  Longitude (in decimal degrees): _-112.514__________ 

Datum (NAD27, NAD83, etc.): _NAD27____________ 

 

§4.6 Stack Information (if applicable): 

Height (feet) ______________________              Inside Diameter (feet) ________________ 

Exit Gas Temperature (˚F) ___________             Exit Gas Flow Rate (ACFM) ___________  

Exit Gas Velocity (ft/sec) ____________       Exit Gas Moisture Content (%) _________ 

Stack Type (check one):    Downward Exit  Multiple Actual Stacks  Fugitive Source 

     Horizontal Exit  Building Roof Vent   Process Vent 

     Vertical Exit   Vertical Exit with Cap 
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§4.7 Approximate Operating Schedule: 

Hours/Day___24_____________________          Days/Week______7___________________           

Hours/Year___8760____________________      Weeks/Year____52_____________________ 

 

§4.8 Air Pollution Control Equipment and Practices 

Primary and Secondary Air Pollution Control Equipment and/or Procedure Description: _High surface moisture 

content of ore______________________ __________________________ 

____________________________________________________________________________________________

__________________________________________________________________ 

Primary Air Pollution Control Equipment Description: 

Make________________________                   Model_____________________________ 

Type_________________________                  Size_______________________________ 

Year of Manufacture____________                   Year of Installation ___________________ 

Fuel Type(s) __________________                   Estimated Control Efficiency____________                    

Estimated Capital Equipment Cost (not required for Title V Operating Permit applications) ________ 

 

Secondary Air Pollution Control Equipment Description: 

Make________________________                   Model_____________________________ 

Type_________________________                  Size_______________________________ 

Year of Manufacture____________                   Year of Installation ___________________ 

Fuel Type(s) __________________                   Estimated Control Efficiency____________                    

Estimated Capital Equipment Cost (not required for Title V Operating Permit applications) ________ 

 

§4.9 Shakedown Procedures (not required for Title V Operating Permit applications) 

Describe any shakedown procedures that are expected to affect emissions, including the duration of the shakedown 
period: 
____________________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________ 
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§4.10 Continuous Emission Monitoring System (CEMS) – check all that apply: 

 Opacity –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 TRS –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 NOx - Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 CO –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 O2 –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 CO2 –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 Other (specify): ____________________________________________________  

 Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 

§4.11 Emissions Control Analysis (not required for Title V Operating permit applications) 
Best Available Control Technology (BACT) is required for all sources obtaining a MAQP.  The BACT analysis 
should be conducted separately for each pollutant emitted from each emitting unit.  Control costs (cost per ton of 
air pollutant controlled) should be calculated for each option.  Options may then be eliminated for economic, 
energy or environmental reasons.  The control option that is selected should have controls or control costs similar 
to other recently permitted similar sources and should be capable of achieving appropriate emission standards.  If 
necessary, a separate start-up/shut-down BACT analyses should be conducted. 

Lowest Achievable Emission Rate (LAER) is required for major stationary sources and major modifications 
located in a nonattainment area.  LAER is also required for major stationary sources or major modifications located 
in an area designated as attainment or unclassified under 40 CFR 81.327, but would cause or contribute to a 
violation of the National Ambient Air Quality Standards (NAAQS) in a nearby nonattainment area.  The LAER 
analysis shall demonstrate that the emission rate proposed is equivalent to the most stringent emission rate 
achievable or contained in any state implementation plan for a similar source. 

Attach BACT/LAER Analysis Results, as applicable.   

Applicable Requirement (check all that apply):                BACT    LAER 

 

§4.12 Stack Height and Dispersion Technique Analysis (not required for Title V Operating Permit applications) 

If applicable, supply a stack height and dispersion technique analysis demonstrating compliance with the 
requirements of the Stack Heights and Dispersion Technique Rule (ARM 17.8, Subchapter 4) 
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§4.0 Emitting Unit and Control Equipment Information 

A separate Section 4.0 must be completed for each emitting unit listed in Section 2.0.  Applications for Title V 
Operating Permits must address significant emission units individually.  Insignificant emission units may be 
addressed as a group.  For information that has been previously submitted, the applicant may instead reference the 
previously submitted information, including the date the material was submitted and the source (i.e. permit 
application number, etc.) 
 
Emitting Unit ID: __9______   Emitting Unit Name: __Ore Haul Truck Travel___________________ 

§4.1 Emitting Unit Overview: 

Narrative Process Equipment/Process Description (attach additional sheets as necessary) __Unpaved Road Travel 

of Ore Haul Trucks transporting ore off-site__________________ _______________________ 

____________________________________________________________________________________________

_____________________________________________________________________ 

Proposed Operational Limitations (if any) __________________________________________________ 

___________________________________________________________________________________ 

Source Classification Code (SCC)/ Description: ___30588801 Mineral Products Fugitive Emissions ______ 

(Note:  SCC Codes can be found at the following website: http://www.epa.gov/ttn/chief/codes/index.html#scc) 

Regulatory Programs: Indicate all air pollution control programs applicable to this emitting unit: 

 NSPS: 40 CFR 60, Subpart(s): _________________________ 

 NESHAPS: 40 CFR 61, Subpart(s): ______________________ 

 MACT: 40 CFR 63, Subpart(s): _________________________ 

 Title V Operating Permit – Significant Emitting Unit 

 Acid Rain (Title IV)  

 Risk Management Plan  

 CAM Plan 

 Other: _____________________________________________ 

 

§4.2 Process Information (include units): 

Type of Material Processed _____NA__________________________________________________ 

Average Process Rate (tons/hr, gal/hr, etc.)___________________________________________ 

Maximum Rated Design Process Rate (tons/hr, gal/hr, etc.) ______________________________ 
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§4.3 Process Identification 

Make________________________________              Model___________________________ 

Type________________________________               Size_____________________________ 

Year of Manufacture/Reconstruction __________        Year of Installation _________________ 

Power Source ____________________________  

If applicable, provide the following generator information: 

Rated Output of the generator (kW) _______      

Rated Size of Engine powering the generator (hp) ________ 

 

§4.4 Fuel/Combustion Information: 

(For variable parameters, indicate the maximum value or a range) 

Fuel Type(s) ______________________________________________________________________ 

Average Fuel Combustion Rate: ________________________________________________________ 

Maximum Rated Combustion Rate: _____________________________________________________ 

Heat Content (Btu rating) ___________       Sulfur Content (%) _______    Ash Content (%) _________ 

 

§4.5 Emitting Unit Location    

Latitude (in decimal degrees): __45.792_________  Longitude (in decimal degrees): _-112.514_____________ 

Datum (NAD27, NAD83, etc.): ___NAD27_______________ 

 

§4.6 Stack Information (if applicable): 

Height (feet) ______________________              Inside Diameter (feet) ________________ 

Exit Gas Temperature (˚F) ___________             Exit Gas Flow Rate (ACFM) ___________  

Exit Gas Velocity (ft/sec) ____________       Exit Gas Moisture Content (%) _________ 

Stack Type (check one):    Downward Exit  Multiple Actual Stacks  Fugitive Source 

     Horizontal Exit  Building Roof Vent   Process Vent 

     Vertical Exit   Vertical Exit with Cap 
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§4.7 Approximate Operating Schedule: 

Hours/Day____24____________________          Days/Week__________7_______________           

Hours/Year____8760___________________      Weeks/Year_________52________________ 

 

§4.8 Air Pollution Control Equipment and Practices 

Primary and Secondary Air Pollution Control Equipment and/or Procedure Description: __Regular water 

application to haul roads on property____________________________________ 

____________________________________________________________________________________________

____________________________________________________________________________________________ 

Primary Air Pollution Control Equipment Description: 

Make________________________                   Model_____________________________ 

Type_________________________                  Size_______________________________ 

Year of Manufacture____________                   Year of Installation ___________________ 

Fuel Type(s) __________________                   Estimated Control Efficiency____________                    

Estimated Capital Equipment Cost (not required for Title V Operating Permit applications) ________ 

 

Secondary Air Pollution Control Equipment Description: 

Make________________________                   Model_____________________________ 

Type_________________________                  Size_______________________________ 

Year of Manufacture____________                   Year of Installation ___________________ 

Fuel Type(s) __________________                   Estimated Control Efficiency____________                    

Estimated Capital Equipment Cost (not required for Title V Operating Permit applications) ________ 

 

§4.9 Shakedown Procedures (not required for Title V Operating Permit applications) 

Describe any shakedown procedures that are expected to affect emissions, including the duration of the shakedown 
period: 
____________________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________ 

 

 

 



Last Revised: March 4, 2009  Stationary Source Application  
Page 66 of 132 

§4.10 Continuous Emission Monitoring System (CEMS) – check all that apply: 

 Opacity –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 TRS –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 NOx - Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 CO –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 O2 –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 CO2 –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 Other (specify): ____________________________________________________  

 Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 

§4.11 Emissions Control Analysis (not required for Title V Operating permit applications) 
Best Available Control Technology (BACT) is required for all sources obtaining a MAQP.  The BACT analysis 
should be conducted separately for each pollutant emitted from each emitting unit.  Control costs (cost per ton of 
air pollutant controlled) should be calculated for each option.  Options may then be eliminated for economic, 
energy or environmental reasons.  The control option that is selected should have controls or control costs similar 
to other recently permitted similar sources and should be capable of achieving appropriate emission standards.  If 
necessary, a separate start-up/shut-down BACT analyses should be conducted. 

Lowest Achievable Emission Rate (LAER) is required for major stationary sources and major modifications 
located in a nonattainment area.  LAER is also required for major stationary sources or major modifications located 
in an area designated as attainment or unclassified under 40 CFR 81.327, but would cause or contribute to a 
violation of the National Ambient Air Quality Standards (NAAQS) in a nearby nonattainment area.  The LAER 
analysis shall demonstrate that the emission rate proposed is equivalent to the most stringent emission rate 
achievable or contained in any state implementation plan for a similar source. 

Attach BACT/LAER Analysis Results, as applicable.   

Applicable Requirement (check all that apply):                BACT    LAER 

 

§4.12 Stack Height and Dispersion Technique Analysis (not required for Title V Operating Permit applications) 

If applicable, supply a stack height and dispersion technique analysis demonstrating compliance with the 
requirements of the Stack Heights and Dispersion Technique Rule (ARM 17.8, Subchapter 4) 
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§4.0 Emitting Unit and Control Equipment Information 

A separate Section 4.0 must be completed for each emitting unit listed in Section 2.0.  Applications for Title V 
Operating Permits must address significant emission units individually.  Insignificant emission units may be 
addressed as a group.  For information that has been previously submitted, the applicant may instead reference the 
previously submitted information, including the date the material was submitted and the source (i.e. permit 
application number, etc.) 
 
Emitting Unit ID: __10______   Emitting Unit Name: ___Unloading to Sand Storage Area_______ 

§4.1 Emitting Unit Overview: 

Narrative Process Equipment/Process Description (attach additional sheets as necessary) _Unloading sand from 

delivery truck to sand storage area___________________ _____________________________________________ 

____________________________________________________________________________________________

_______________________________________________ 

Proposed Operational Limitations (if any) __________________________________________________ 

___________________________________________________________________________________ 

Source Classification Code (SCC)/ Description: _30501122 Concrete Batching Sand Delivery to Ground 
Storage___________________________________________ 

(Note:  SCC Codes can be found at the following website: http://www.epa.gov/ttn/chief/codes/index.html#scc) 

Regulatory Programs: Indicate all air pollution control programs applicable to this emitting unit: 

 NSPS: 40 CFR 60, Subpart(s): _________________________ 

 NESHAPS: 40 CFR 61, Subpart(s): ______________________ 

 MACT: 40 CFR 63, Subpart(s): _________________________ 

 Title V Operating Permit – Significant Emitting Unit 

 Acid Rain (Title IV)  

 Risk Management Plan  

 CAM Plan 

 Other: _____________________________________________ 

§4.2 Process Information (include units): 

Type of Material Processed _sand______________________________________________________ 

Average Process Rate (tons/hr, gal/hr, etc.)_12,600 tpy / 75 tpd__________________________________________ 

Maximum Rated Design Process Rate (tons/hr, gal/hr, etc.) __12,600 tpy / 75 tpd _____________________ 
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§4.3 Process Identification 

Make________________________________              Model___________________________ 

Type________________________________               Size_____________________________ 

Year of Manufacture/Reconstruction __________        Year of Installation _________________ 

Power Source ____________________________  

If applicable, provide the following generator information: 

Rated Output of the generator (kW) _______      

Rated Size of Engine powering the generator (hp) ________ 

 

§4.4 Fuel/Combustion Information: 

(For variable parameters, indicate the maximum value or a range) 

Fuel Type(s) ______________________________________________________________________ 

Average Fuel Combustion Rate: ________________________________________________________ 

Maximum Rated Combustion Rate: _____________________________________________________ 

Heat Content (Btu rating) ___________       Sulfur Content (%) _______    Ash Content (%) _________ 

 

§4.5 Emitting Unit Location    

Latitude (in decimal degrees): _45.792_________  Longitude (in decimal degrees): _-112.514________ 

Datum (NAD27, NAD83, etc.): _NAD27_________________ 

 

§4.6 Stack Information (if applicable): 

Height (feet) ______________________              Inside Diameter (feet) ________________ 

Exit Gas Temperature (˚F) ___________             Exit Gas Flow Rate (ACFM) ___________  

Exit Gas Velocity (ft/sec) ____________       Exit Gas Moisture Content (%) _________ 

Stack Type (check one):    Downward Exit  Multiple Actual Stacks  Fugitive Source 

     Horizontal Exit  Building Roof Vent   Process Vent 

     Vertical Exit   Vertical Exit with Cap 
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§4.7 Approximate Operating Schedule: 

Hours/Day_____24___________________          Days/Week______7___________________           

Hours/Year_____8760__________________      Weeks/Year______52___________________ 

 

§4.8 Air Pollution Control Equipment and Practices 

Primary and Secondary Air Pollution Control Equipment and/or Procedure Description: __Good operating 

practices_____________________________________________________________________________________

____________________________________________________________________________________________

____________________________________________________________________________________________

___________________________________________________________________________________________ 

Primary Air Pollution Control Equipment Description: 

Make________________________                   Model_____________________________ 

Type_________________________                  Size_______________________________ 

Year of Manufacture____________                   Year of Installation ___________________ 

Fuel Type(s) __________________                   Estimated Control Efficiency____________                    

Estimated Capital Equipment Cost (not required for Title V Operating Permit applications) ________ 

 

Secondary Air Pollution Control Equipment Description: 

Make________________________                   Model_____________________________ 

Type_________________________                  Size_______________________________ 

Year of Manufacture____________                   Year of Installation ___________________ 

Fuel Type(s) __________________                   Estimated Control Efficiency____________                    

Estimated Capital Equipment Cost (not required for Title V Operating Permit applications) ________ 

 

§4.9 Shakedown Procedures (not required for Title V Operating Permit applications) 

Describe any shakedown procedures that are expected to affect emissions, including the duration of the shakedown 
period: 
____________________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________ 
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§4.10 Continuous Emission Monitoring System (CEMS) – check all that apply: 

 Opacity –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 TRS –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 NOx - Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 CO –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 O2 –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 CO2 –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 Other (specify): ____________________________________________________  

 Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 

§4.11 Emissions Control Analysis (not required for Title V Operating permit applications) 
Best Available Control Technology (BACT) is required for all sources obtaining a MAQP.  The BACT analysis 
should be conducted separately for each pollutant emitted from each emitting unit.  Control costs (cost per ton of 
air pollutant controlled) should be calculated for each option.  Options may then be eliminated for economic, 
energy or environmental reasons.  The control option that is selected should have controls or control costs similar 
to other recently permitted similar sources and should be capable of achieving appropriate emission standards.  If 
necessary, a separate start-up/shut-down BACT analyses should be conducted. 

Lowest Achievable Emission Rate (LAER) is required for major stationary sources and major modifications 
located in a nonattainment area.  LAER is also required for major stationary sources or major modifications located 
in an area designated as attainment or unclassified under 40 CFR 81.327, but would cause or contribute to a 
violation of the National Ambient Air Quality Standards (NAAQS) in a nearby nonattainment area.  The LAER 
analysis shall demonstrate that the emission rate proposed is equivalent to the most stringent emission rate 
achievable or contained in any state implementation plan for a similar source. 

Attach BACT/LAER Analysis Results, as applicable.   

Applicable Requirement (check all that apply):                BACT    LAER 

§4.12 Stack Height and Dispersion Technique Analysis (not required for Title V Operating Permit applications) 

If applicable, supply a stack height and dispersion technique analysis demonstrating compliance with the 
requirements of the Stack Heights and Dispersion Technique Rule (ARM 17.8, Subchapter 4) 
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§4.0 Emitting Unit and Control Equipment Information 

A separate Section 4.0 must be completed for each emitting unit listed in Section 2.0.  Applications for Title V 
Operating Permits must address significant emission units individually.  Insignificant emission units may be 
addressed as a group.  For information that has been previously submitted, the applicant may instead reference the 
previously submitted information, including the date the material was submitted and the source (i.e. permit 
application number, etc.) 
 
Emitting Unit ID: __11______   Emitting Unit Name: __Cement Silo Loading___________________ 

§4.1 Emitting Unit Overview: 

Narrative Process Equipment/Process Description (attach additional sheets as necessary) __Loading from cement 

delivery truck to cement silo__________________ ____________________ 

____________________________________________________________________________________________ 

Proposed Operational Limitations (if any) __________________________________________________ 

___________________________________________________________________________________ 

Source Classification Code (SCC)/ Description: _30501107 Concrete Batching Cement Unloading to Elevated 
Storage Silo___________________________________________ 

(Note:  SCC Codes can be found at the following website: http://www.epa.gov/ttn/chief/codes/index.html#scc) 

Regulatory Programs: Indicate all air pollution control programs applicable to this emitting unit: 

 NSPS: 40 CFR 60, Subpart(s): _________________________ 

 NESHAPS: 40 CFR 61, Subpart(s): ______________________ 

 MACT: 40 CFR 63, Subpart(s): _________________________ 

 Title V Operating Permit – Significant Emitting Unit 

 Acid Rain (Title IV)  

 Risk Management Plan  

 CAM Plan 

 Other: _____________________________________________ 

 

§4.2 Process Information (include units): 

Type of Material Processed _cement______________________________________________________ 

Average Process Rate (tons/hr, gal/hr, etc.)_17,700 tpy / 127 tpd_____________________________________ 

Maximum Rated Design Process Rate (tons/hr, gal/hr, etc.) _17,700 tpy / 127 tpd ____________________ 
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§4.3 Process Identification 

Make________________________________              Model___________________________ 

Type________________________________               Size_____________________________ 

Year of Manufacture/Reconstruction __________        Year of Installation _________________ 

Power Source ____________________________  

If applicable, provide the following generator information: 

Rated Output of the generator (kW) _______      

Rated Size of Engine powering the generator (hp) ________ 

 

§4.4 Fuel/Combustion Information: 

(For variable parameters, indicate the maximum value or a range) 

Fuel Type(s) ______________________________________________________________________ 

Average Fuel Combustion Rate: ________________________________________________________ 

Maximum Rated Combustion Rate: _____________________________________________________ 

Heat Content (Btu rating) ___________       Sulfur Content (%) _______    Ash Content (%) _________ 

 

§4.5 Emitting Unit Location    

Latitude (in decimal degrees): _45.792____________  Longitude (in decimal degrees): _-112.514__________ 

Datum (NAD27, NAD83, etc.): _NAD27_________________ 

 

§4.6 Stack Information (if applicable): 

Height (feet) __to be determined_____________           Inside Diameter (feet) _to be determined_____ 

Exit Gas Temperature (˚F) __ambient_________           Exit Gas Flow Rate (ACFM) __375_________  

Exit Gas Velocity (ft/sec) __to be determined___ Exit Gas Moisture Content (%) __ambient_______ 

Stack Type (check one):    Downward Exit  Multiple Actual Stacks  Fugitive Source 

     Horizontal Exit  Building Roof Vent   Process Vent 

     Vertical Exit   Vertical Exit with Cap 
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§4.7 Approximate Operating Schedule: 

Hours/Day____24____________________          Days/Week____7_____________________           

Hours/Year___8760____________________      Weeks/Year___52______________________ 

 

§4.8 Air Pollution Control Equipment and Practices 

Primary and Secondary Air Pollution Control Equipment and/or Procedure Description: _Fabric Filter 

Baghouse____________________________________________________________________________________

____________________________________________________________________________________________

____________________________________________________________________________________________ 

Primary Air Pollution Control Equipment Description: 

Make__Belgrade Steel Tank Co.__                   Model_Belle 150 Dust House____________________________ 

Type_  Fabric Filter____________                  Size__150 sq ft_____________________________ 

Year of Manufacture__TBD__________           Year of Installation ____TBD_______________ 

Fuel Type(s) __Electric________________       Estimated Control Efficiency_99.98% (0.01 gr/scf)____                    

Estimated Capital Equipment Cost (not required for Title V Operating Permit applications) _TBD_______ 

 

Secondary Air Pollution Control Equipment Description: 

Make________________________                   Model_____________________________ 

Type_________________________                  Size_______________________________ 

Year of Manufacture____________                   Year of Installation ___________________ 

Fuel Type(s) __________________                   Estimated Control Efficiency____________                    

Estimated Capital Equipment Cost (not required for Title V Operating Permit applications) ________ 

 

§4.9 Shakedown Procedures (not required for Title V Operating Permit applications) 

Describe any shakedown procedures that are expected to affect emissions, including the duration of the shakedown 
period: 
____________________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________ 
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§4.10 Continuous Emission Monitoring System (CEMS) – check all that apply: 

 Opacity –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 TRS –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 NOx - Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 CO –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 O2 –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 CO2 –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 Other (specify): ____________________________________________________  

 Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 

§4.11 Emissions Control Analysis (not required for Title V Operating permit applications) 
Best Available Control Technology (BACT) is required for all sources obtaining a MAQP.  The BACT analysis 
should be conducted separately for each pollutant emitted from each emitting unit.  Control costs (cost per ton of 
air pollutant controlled) should be calculated for each option.  Options may then be eliminated for economic, 
energy or environmental reasons.  The control option that is selected should have controls or control costs similar 
to other recently permitted similar sources and should be capable of achieving appropriate emission standards.  If 
necessary, a separate start-up/shut-down BACT analyses should be conducted. 

Lowest Achievable Emission Rate (LAER) is required for major stationary sources and major modifications 
located in a nonattainment area.  LAER is also required for major stationary sources or major modifications located 
in an area designated as attainment or unclassified under 40 CFR 81.327, but would cause or contribute to a 
violation of the National Ambient Air Quality Standards (NAAQS) in a nearby nonattainment area.  The LAER 
analysis shall demonstrate that the emission rate proposed is equivalent to the most stringent emission rate 
achievable or contained in any state implementation plan for a similar source. 

Attach BACT/LAER Analysis Results, as applicable.   

Applicable Requirement (check all that apply):                BACT    LAER 

 

§4.12 Stack Height and Dispersion Technique Analysis (not required for Title V Operating Permit applications) 

If applicable, supply a stack height and dispersion technique analysis demonstrating compliance with the 
requirements of the Stack Heights and Dispersion Technique Rule (ARM 17.8, Subchapter 4) 
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§4.0 Emitting Unit and Control Equipment Information 

A separate Section 4.0 must be completed for each emitting unit listed in Section 2.0.  Applications for Title V 
Operating Permits must address significant emission units individually.  Insignificant emission units may be 
addressed as a group.  For information that has been previously submitted, the applicant may instead reference the 
previously submitted information, including the date the material was submitted and the source (i.e. permit 
application number, etc.) 
 
Emitting Unit ID: _12____   Emitting Unit Name: _Shotcrete Plant Sand Transfer to Mixing Pit w/FEL_ 

§4.1 Emitting Unit Overview: 

Narrative Process Equipment/Process Description (attach additional sheets as necessary) _Transfer of sand from 

sand storage pile to Shotcrete Plant mixing pit using front-end loader ___________________ 

____________________________________________________________________________________________ 

Proposed Operational Limitations (if any) __________________________________________________ 

___________________________________________________________________________________ 

Source Classification Code (SCC)/ Description: ___30501109 Concrete Batching Mixer Loading 
Cement/Sand/Aggregate_________________________________________ 

(Note:  SCC Codes can be found at the following website: http://www.epa.gov/ttn/chief/codes/index.html#scc) 

Regulatory Programs: Indicate all air pollution control programs applicable to this emitting unit: 

 NSPS: 40 CFR 60, Subpart(s): _________________________ 

 NESHAPS: 40 CFR 61, Subpart(s): ______________________ 

 MACT: 40 CFR 63, Subpart(s): _________________________ 

 Title V Operating Permit – Significant Emitting Unit 

 Acid Rain (Title IV)  

 Risk Management Plan  

 CAM Plan 

 Other: _____________________________________________ 

 

§4.2 Process Information (include units): 

Type of Material Processed ___sand____________________________________________________ 

Average Process Rate (tons/hr, gal/hr, etc.)__12,600 tpy / 75 tpd_____________________________ 

Maximum Rated Design Process Rate (tons/hr, gal/hr, etc.) __12,600 tpy / 75 tpd _______________ 
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§4.3 Process Identification 

Make________________________________              Model___________________________ 

Type________________________________               Size_____________________________ 

Year of Manufacture/Reconstruction __________        Year of Installation _________________ 

Power Source ____________________________  

If applicable, provide the following generator information: 

Rated Output of the generator (kW) _______      

Rated Size of Engine powering the generator (hp) ________ 

 

§4.4 Fuel/Combustion Information: 

(For variable parameters, indicate the maximum value or a range) 

Fuel Type(s) ______________________________________________________________________ 

Average Fuel Combustion Rate: ________________________________________________________ 

Maximum Rated Combustion Rate: _____________________________________________________ 

Heat Content (Btu rating) ___________       Sulfur Content (%) _______    Ash Content (%) _________ 

 

§4.5 Emitting Unit Location    

Latitude (in decimal degrees): _45.792____________  Longitude (in decimal degrees): _-112.514_______ 

Datum (NAD27, NAD83, etc.): __________________ 

 

§4.6 Stack Information (if applicable): 

Height (feet) ______________________              Inside Diameter (feet) ________________ 

Exit Gas Temperature (˚F) ___________             Exit Gas Flow Rate (ACFM) ___________  

Exit Gas Velocity (ft/sec) ____________       Exit Gas Moisture Content (%) _________ 

Stack Type (check one):    Downward Exit  Multiple Actual Stacks  Fugitive Source 

     Horizontal Exit  Building Roof Vent   Process Vent 

     Vertical Exit   Vertical Exit with Cap 
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§4.7 Approximate Operating Schedule: 

Hours/Day______24__________________          Days/Week________7_________________           

Hours/Year_____8760__________________      Weeks/Year_______52__________________ 

 

§4.8 Air Pollution Control Equipment and Practices 

Primary and Secondary Air Pollution Control Equipment and/or Procedure Description: _Good operating 

practices_____________________________________________________________________________________

____________________________________________________________________________________________

____________________________________________________________________________________________ 

Primary Air Pollution Control Equipment Description: 

Make________________________                   Model_____________________________ 

Type_________________________                  Size_______________________________ 

Year of Manufacture____________                   Year of Installation ___________________ 

Fuel Type(s) __________________                   Estimated Control Efficiency____________                    

Estimated Capital Equipment Cost (not required for Title V Operating Permit applications) ________ 

 

Secondary Air Pollution Control Equipment Description: 

Make________________________                   Model_____________________________ 

Type_________________________                  Size_______________________________ 

Year of Manufacture____________                   Year of Installation ___________________ 

Fuel Type(s) __________________                   Estimated Control Efficiency____________                    

Estimated Capital Equipment Cost (not required for Title V Operating Permit applications) ________ 

 

§4.9 Shakedown Procedures (not required for Title V Operating Permit applications) 

Describe any shakedown procedures that are expected to affect emissions, including the duration of the shakedown 
period: 
____________________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________ 
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§4.10 Continuous Emission Monitoring System (CEMS) – check all that apply: 

 Opacity –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 TRS –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 NOx - Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 CO –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 O2 –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 CO2 –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 Other (specify): ____________________________________________________  

 Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 

§4.11 Emissions Control Analysis (not required for Title V Operating permit applications) 
Best Available Control Technology (BACT) is required for all sources obtaining a MAQP.  The BACT analysis 
should be conducted separately for each pollutant emitted from each emitting unit.  Control costs (cost per ton of 
air pollutant controlled) should be calculated for each option.  Options may then be eliminated for economic, 
energy or environmental reasons.  The control option that is selected should have controls or control costs similar 
to other recently permitted similar sources and should be capable of achieving appropriate emission standards.  If 
necessary, a separate start-up/shut-down BACT analyses should be conducted. 

Lowest Achievable Emission Rate (LAER) is required for major stationary sources and major modifications 
located in a nonattainment area.  LAER is also required for major stationary sources or major modifications located 
in an area designated as attainment or unclassified under 40 CFR 81.327, but would cause or contribute to a 
violation of the National Ambient Air Quality Standards (NAAQS) in a nearby nonattainment area.  The LAER 
analysis shall demonstrate that the emission rate proposed is equivalent to the most stringent emission rate 
achievable or contained in any state implementation plan for a similar source. 

Attach BACT/LAER Analysis Results, as applicable.   

Applicable Requirement (check all that apply):                BACT    LAER 

 

§4.12 Stack Height and Dispersion Technique Analysis (not required for Title V Operating Permit applications) 

If applicable, supply a stack height and dispersion technique analysis demonstrating compliance with the 
requirements of the Stack Heights and Dispersion Technique Rule (ARM 17.8, Subchapter 4) 
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§4.0 Emitting Unit and Control Equipment Information 

A separate Section 4.0 must be completed for each emitting unit listed in Section 2.0.  Applications for Title V 
Operating Permits must address significant emission units individually.  Insignificant emission units may be 
addressed as a group.  For information that has been previously submitted, the applicant may instead reference the 
previously submitted information, including the date the material was submitted and the source (i.e. permit 
application number, etc.) 
 
Emitting Unit ID: _13_____   Emitting Unit Name: _Shotcrete Plant Cement Feed Auger to Mixing Tank 

§4.1 Emitting Unit Overview: 

Narrative Process Equipment/Process Description (attach additional sheets as necessary) _Transfer of cement via 

feed auger to mixing tank___________________ ____________________ 

________________________________________________________________________ 

Proposed Operational Limitations (if any) __________________________________________________ 

___________________________________________________________________________________ 

Source Classification Code (SCC)/ Description: _30501109 Concrete Batching Mixer Loading 
Cement/Sand/Aggregate _ 

(Note:  SCC Codes can be found at the following website: http://www.epa.gov/ttn/chief/codes/index.html#scc) 

Regulatory Programs: Indicate all air pollution control programs applicable to this emitting unit: 

 NSPS: 40 CFR 60, Subpart(s): _________________________ 

 NESHAPS: 40 CFR 61, Subpart(s): ______________________ 

 MACT: 40 CFR 63, Subpart(s): _________________________ 

 Title V Operating Permit – Significant Emitting Unit 

 Acid Rain (Title IV)  

 Risk Management Plan  

 CAM Plan 

 Other: _____________________________________________ 

 

§4.2 Process Information (include units): 

Type of Material Processed __cement_____________________________________________________ 

Average Process Rate (tons/hr, gal/hr, etc.)_ 3,700 tpy / 22 tpd _______________________________________ 

Maximum Rated Design Process Rate (tons/hr, gal/hr, etc.) _3,700 tpy / 22 tpd __________________________ 
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§4.3 Process Identification 

Make________________________________              Model___________________________ 

Type________________________________               Size_____________________________ 

Year of Manufacture/Reconstruction __________        Year of Installation _________________ 

Power Source ____________________________  

If applicable, provide the following generator information: 

Rated Output of the generator (kW) _______      

Rated Size of Engine powering the generator (hp) ________ 

 

§4.4 Fuel/Combustion Information: 

(For variable parameters, indicate the maximum value or a range) 

Fuel Type(s) ______________________________________________________________________ 

Average Fuel Combustion Rate: ________________________________________________________ 

Maximum Rated Combustion Rate: _____________________________________________________ 

Heat Content (Btu rating) ___________       Sulfur Content (%) _______    Ash Content (%) _________ 

 

§4.5 Emitting Unit Location    

Latitude (in decimal degrees): __45.792_________  Longitude (in decimal degrees): _-112.514_______ 

Datum (NAD27, NAD83, etc.): _  NAD27_________________ 

 

§4.6 Stack Information (if applicable): 

Height (feet) __TBD____________________              Inside Diameter (feet) ____TBD____________ 

Exit Gas Temperature (˚F) _ambient ______             Exit Gas Flow Rate (ACFM) _air displacement rate__  

Exit Gas Velocity (ft/sec) _TBD _       Exit Gas Moisture Content (%) _ambient________ 

Stack Type (check one):    Downward Exit  Multiple Actual Stacks  Fugitive Source 

     Horizontal Exit  Building Roof Vent   Process Vent 

     Vertical Exit   Vertical Exit with Cap 
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§4.7 Approximate Operating Schedule: 

Hours/Day___24_____________________          Days/Week______7___________________           

Hours/Year___8760____________________      Weeks/Year____52_____________________ 

 

§4.8 Air Pollution Control Equipment and Practices 

Primary and Secondary Air Pollution Control Equipment and/or Procedure Description: _Water spray at vent,  

exhaust due to air displacement from addition of products (water, cement, aggregate)_______________ 

____________________________________________________________________________________________

___________________________________________________________________ 

Primary Air Pollution Control Equipment Description: 

Make________________________                   Model_____________________________ 

Type_________________________                  Size_______________________________ 

Year of Manufacture____________                   Year of Installation ___________________ 

Fuel Type(s) __________________                   Estimated Control Efficiency____________                    

Estimated Capital Equipment Cost (not required for Title V Operating Permit applications) ________ 

 

Secondary Air Pollution Control Equipment Description: 

Make________________________                   Model_____________________________ 

Type_________________________                  Size_______________________________ 

Year of Manufacture____________                   Year of Installation ___________________ 

Fuel Type(s) __________________                   Estimated Control Efficiency____________                    

Estimated Capital Equipment Cost (not required for Title V Operating Permit applications) ________ 

 

§4.9 Shakedown Procedures (not required for Title V Operating Permit applications) 

Describe any shakedown procedures that are expected to affect emissions, including the duration of the shakedown 
period: 
____________________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________ 
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§4.10 Continuous Emission Monitoring System (CEMS) – check all that apply: 

 Opacity –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 TRS –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 NOx - Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 CO –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 O2 –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 CO2 –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 Other (specify): ____________________________________________________  

 Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 

§4.11 Emissions Control Analysis (not required for Title V Operating permit applications) 
Best Available Control Technology (BACT) is required for all sources obtaining a MAQP.  The BACT analysis 
should be conducted separately for each pollutant emitted from each emitting unit.  Control costs (cost per ton of 
air pollutant controlled) should be calculated for each option.  Options may then be eliminated for economic, 
energy or environmental reasons.  The control option that is selected should have controls or control costs similar 
to other recently permitted similar sources and should be capable of achieving appropriate emission standards.  If 
necessary, a separate start-up/shut-down BACT analyses should be conducted. 

Lowest Achievable Emission Rate (LAER) is required for major stationary sources and major modifications 
located in a nonattainment area.  LAER is also required for major stationary sources or major modifications located 
in an area designated as attainment or unclassified under 40 CFR 81.327, but would cause or contribute to a 
violation of the National Ambient Air Quality Standards (NAAQS) in a nearby nonattainment area.  The LAER 
analysis shall demonstrate that the emission rate proposed is equivalent to the most stringent emission rate 
achievable or contained in any state implementation plan for a similar source. 

Attach BACT/LAER Analysis Results, as applicable.   

Applicable Requirement (check all that apply):                BACT    LAER 

 

§4.12 Stack Height and Dispersion Technique Analysis (not required for Title V Operating Permit applications) 

If applicable, supply a stack height and dispersion technique analysis demonstrating compliance with the 
requirements of the Stack Heights and Dispersion Technique Rule (ARM 17.8, Subchapter 4) 
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§4.0 Emitting Unit and Control Equipment Information 

A separate Section 4.0 must be completed for each emitting unit listed in Section 2.0.  Applications for Title V 
Operating Permits must address significant emission units individually.  Insignificant emission units may be 
addressed as a group.  For information that has been previously submitted, the applicant may instead reference the 
previously submitted information, including the date the material was submitted and the source (i.e. permit 
application number, etc.) 
 
Emitting Unit ID: __14___   Emitting Unit Name: _CRF Plant Aggregate Hopper Loading w/FEL____ 

§4.1 Emitting Unit Overview: 

Narrative Process Equipment/Process Description (attach additional sheets as necessary) _Loading the CRF Plant 

Aggregate Hopper using a front-end loader___________________ _____________________ 

____________________________________________________________________________________________

Proposed Operational Limitations (if any) __________________________________________________ 

___________________________________________________________________________________ 

Source Classification Code (SCC)/ Description: _30501108 Concrete Batching Weigh Hopper Loading of 
Sand/Aggregate___________________________________________ 

(Note:  SCC Codes can be found at the following website: http://www.epa.gov/ttn/chief/codes/index.html#scc) 

Regulatory Programs: Indicate all air pollution control programs applicable to this emitting unit: 

 NSPS: 40 CFR 60, Subpart(s): _________________________ 

 NESHAPS: 40 CFR 61, Subpart(s): ______________________ 

 MACT: 40 CFR 63, Subpart(s): _________________________ 

 Title V Operating Permit – Significant Emitting Unit 

 Acid Rain (Title IV)  

 Risk Management Plan  

 CAM Plan 

 Other: _____________________________________________ 

 

§4.2 Process Information (include units): 

Type of Material Processed _ aggregate______________________________________________________ 

Average Process Rate (tons/hr, gal/hr, etc.)__200,000 tpy / 1,500 tpd_______________________________ 

Maximum Rated Design Process Rate (tons/hr, gal/hr, etc.) _200,000 tpy / 1,500 tpd __________________ 
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§4.3 Process Identification 

Make________________________________              Model___________________________ 

Type________________________________               Size_____________________________ 

Year of Manufacture/Reconstruction __________        Year of Installation _________________ 

Power Source ____________________________  

If applicable, provide the following generator information: 

Rated Output of the generator (kW) _______      

Rated Size of Engine powering the generator (hp) ________ 

 

§4.4 Fuel/Combustion Information: 

(For variable parameters, indicate the maximum value or a range) 

Fuel Type(s) ______________________________________________________________________ 

Average Fuel Combustion Rate: ________________________________________________________ 

Maximum Rated Combustion Rate: _____________________________________________________ 

Heat Content (Btu rating) ___________       Sulfur Content (%) _______    Ash Content (%) _________ 

 

§4.5 Emitting Unit Location    

Latitude (in decimal degrees): _45.792_____________  Longitude (in decimal degrees): _-112.514________ 

Datum (NAD27, NAD83, etc.): __NAD27________________ 

 

§4.6 Stack Information (if applicable): 

Height (feet) ______________________              Inside Diameter (feet) ________________ 

Exit Gas Temperature (˚F) ___________             Exit Gas Flow Rate (ACFM) ___________  

Exit Gas Velocity (ft/sec) ____________       Exit Gas Moisture Content (%) _________ 

Stack Type (check one):    Downward Exit  Multiple Actual Stacks  Fugitive Source 

     Horizontal Exit  Building Roof Vent   Process Vent 

     Vertical Exit   Vertical Exit with Cap 
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§4.7 Approximate Operating Schedule: 

Hours/Day______24__________________          Days/Week_______7__________________           

Hours/Year______8760_________________      Weeks/Year______52___________________ 

 

§4.8 Air Pollution Control Equipment and Practices 

Primary and Secondary Air Pollution Control Equipment and/or Procedure Description: _Good operating 

practices_____________________________________________________________________________________

____________________________________________________________________________________________

____________________________________________________________________________________________ 

Primary Air Pollution Control Equipment Description: 

Make________________________                   Model_____________________________ 

Type_________________________                  Size_______________________________ 

Year of Manufacture____________                   Year of Installation ___________________ 

Fuel Type(s) __________________                   Estimated Control Efficiency____________                    

Estimated Capital Equipment Cost (not required for Title V Operating Permit applications) ________ 

 

Secondary Air Pollution Control Equipment Description: 

Make________________________                   Model_____________________________ 

Type_________________________                  Size_______________________________ 

Year of Manufacture____________                   Year of Installation ___________________ 

Fuel Type(s) __________________                   Estimated Control Efficiency____________                    

Estimated Capital Equipment Cost (not required for Title V Operating Permit applications) ________ 

 

§4.9 Shakedown Procedures (not required for Title V Operating Permit applications) 

Describe any shakedown procedures that are expected to affect emissions, including the duration of the shakedown 
period: 
____________________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________ 
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§4.10 Continuous Emission Monitoring System (CEMS) – check all that apply: 

 Opacity –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 TRS –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 NOx - Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 CO –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 O2 –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 CO2 –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 Other (specify): ____________________________________________________  

 Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 

§4.11 Emissions Control Analysis (not required for Title V Operating permit applications) 
Best Available Control Technology (BACT) is required for all sources obtaining a MAQP.  The BACT analysis 
should be conducted separately for each pollutant emitted from each emitting unit.  Control costs (cost per ton of 
air pollutant controlled) should be calculated for each option.  Options may then be eliminated for economic, 
energy or environmental reasons.  The control option that is selected should have controls or control costs similar 
to other recently permitted similar sources and should be capable of achieving appropriate emission standards.  If 
necessary, a separate start-up/shut-down BACT analyses should be conducted. 

Lowest Achievable Emission Rate (LAER) is required for major stationary sources and major modifications 
located in a nonattainment area.  LAER is also required for major stationary sources or major modifications located 
in an area designated as attainment or unclassified under 40 CFR 81.327, but would cause or contribute to a 
violation of the National Ambient Air Quality Standards (NAAQS) in a nearby nonattainment area.  The LAER 
analysis shall demonstrate that the emission rate proposed is equivalent to the most stringent emission rate 
achievable or contained in any state implementation plan for a similar source. 

Attach BACT/LAER Analysis Results, as applicable.   

Applicable Requirement (check all that apply):                BACT    LAER 

 

§4.12 Stack Height and Dispersion Technique Analysis (not required for Title V Operating Permit applications) 

If applicable, supply a stack height and dispersion technique analysis demonstrating compliance with the 
requirements of the Stack Heights and Dispersion Technique Rule (ARM 17.8, Subchapter 4) 
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§4.0 Emitting Unit and Control Equipment Information 

A separate Section 4.0 must be completed for each emitting unit listed in Section 2.0.  Applications for Title V 
Operating Permits must address significant emission units individually.  Insignificant emission units may be 
addressed as a group.  For information that has been previously submitted, the applicant may instead reference the 
previously submitted information, including the date the material was submitted and the source (i.e. permit 
application number, etc.) 
 
Emitting Unit ID: __15__   Emitting Unit Name: __CRF Plant Cement Feed Auger to Mixing Hopper 

§4.1 Emitting Unit Overview: 

Narrative Process Equipment/Process Description (attach additional sheets as necessary) _Transfer of cement from 

feed auger to mixing hopper at CRF Plant___________________ 

____________________________________________________________________________________________

Proposed Operational Limitations (if any) __________________________________________________ 

___________________________________________________________________________________ 

Source Classification Code (SCC)/ Description: _30501108 Concrete Batching Weigh Hopper Loading of 
Sand/Aggregate ___________________________________________ 

(Note:  SCC Codes can be found at the following website: http://www.epa.gov/ttn/chief/codes/index.html#scc) 

Regulatory Programs: Indicate all air pollution control programs applicable to this emitting unit: 

 NSPS: 40 CFR 60, Subpart(s): _________________________ 

 NESHAPS: 40 CFR 61, Subpart(s): ______________________ 

 MACT: 40 CFR 63, Subpart(s): _________________________ 

 Title V Operating Permit – Significant Emitting Unit 

 Acid Rain (Title IV)  

 Risk Management Plan  

 CAM Plan 

 Other: _____________________________________________ 

 

§4.2 Process Information (include units): 

Type of Material Processed _cement______________________________________________________ 

Average Process Rate (tons/hr, gal/hr, etc.)_14,000 tpy / 105 tpd________________________________ 

Maximum Rated Design Process Rate (tons/hr, gal/hr, etc.) _14,000 tpy / 105 tpd ______________ 
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§4.3 Process Identification 

Make________________________________              Model___________________________ 

Type________________________________               Size_____________________________ 

Year of Manufacture/Reconstruction __________        Year of Installation _________________ 

Power Source ____________________________  

If applicable, provide the following generator information: 

Rated Output of the generator (kW) _______      

Rated Size of Engine powering the generator (hp) ________ 

 

§4.4 Fuel/Combustion Information: 

(For variable parameters, indicate the maximum value or a range) 

Fuel Type(s) ______________________________________________________________________ 

Average Fuel Combustion Rate: ________________________________________________________ 

Maximum Rated Combustion Rate: _____________________________________________________ 

Heat Content (Btu rating) ___________       Sulfur Content (%) _______    Ash Content (%) _________ 

 

§4.5 Emitting Unit Location    

Latitude (in decimal degrees): __45.792_________________  Longitude (in decimal degrees): _-112.514_______ 

Datum (NAD27, NAD83, etc.): _NAD27______________ 

 

§4.6 Stack Information (if applicable): 

Height (feet) ___TBD___________________              Inside Diameter (feet) ______TBD__________ 

Exit Gas Temperature (˚F) _ambient_______             Exit Gas Flow Rate (ACFM) _air displacement rate__  

Exit Gas Velocity (ft/sec) _TBD               Exit Gas Moisture Content (%) _ambient________ 

Stack Type (check one):    Downward Exit  Multiple Actual Stacks  Fugitive Source 

     Horizontal Exit  Building Roof Vent   Process Vent 

     Vertical Exit   Vertical Exit with Cap 
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§4.7 Approximate Operating Schedule: 

Hours/Day_____24___________________          Days/Week____7_____________________           

Hours/Year_____8760__________________      Weeks/Year___52______________________ 

 

§4.8 Air Pollution Control Equipment and Practices 

Primary and Secondary Air Pollution Control Equipment and/or Procedure Description: _Good operating practices, 

process water added to mixing hopper with product___________________________________________ 

____________________________________________________________________________________________

____________________________________________________________________________________________

___________________________________________ 

Primary Air Pollution Control Equipment Description: 

Make________________________                   Model_____________________________ 

Type_________________________                  Size_______________________________ 

Year of Manufacture____________                   Year of Installation ___________________ 

Fuel Type(s) __________________                   Estimated Control Efficiency____________                    

Estimated Capital Equipment Cost (not required for Title V Operating Permit applications) ________ 

 

Secondary Air Pollution Control Equipment Description: 

Make________________________                   Model_____________________________ 

Type_________________________                  Size_______________________________ 

Year of Manufacture____________                   Year of Installation ___________________ 

Fuel Type(s) __________________                   Estimated Control Efficiency____________                    

Estimated Capital Equipment Cost (not required for Title V Operating Permit applications) ________ 

 

§4.9 Shakedown Procedures (not required for Title V Operating Permit applications) 

Describe any shakedown procedures that are expected to affect emissions, including the duration of the shakedown 
period: 
____________________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________ 
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§4.10 Continuous Emission Monitoring System (CEMS) – check all that apply: 

 Opacity –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 TRS –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 NOx - Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 CO –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 O2 –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 CO2 –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 Other (specify): ____________________________________________________  

 Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 

§4.11 Emissions Control Analysis (not required for Title V Operating permit applications) 
Best Available Control Technology (BACT) is required for all sources obtaining a MAQP.  The BACT analysis 
should be conducted separately for each pollutant emitted from each emitting unit.  Control costs (cost per ton of 
air pollutant controlled) should be calculated for each option.  Options may then be eliminated for economic, 
energy or environmental reasons.  The control option that is selected should have controls or control costs similar 
to other recently permitted similar sources and should be capable of achieving appropriate emission standards.  If 
necessary, a separate start-up/shut-down BACT analyses should be conducted. 

Lowest Achievable Emission Rate (LAER) is required for major stationary sources and major modifications 
located in a nonattainment area.  LAER is also required for major stationary sources or major modifications located 
in an area designated as attainment or unclassified under 40 CFR 81.327, but would cause or contribute to a 
violation of the National Ambient Air Quality Standards (NAAQS) in a nearby nonattainment area.  The LAER 
analysis shall demonstrate that the emission rate proposed is equivalent to the most stringent emission rate 
achievable or contained in any state implementation plan for a similar source. 

Attach BACT/LAER Analysis Results, as applicable.   

Applicable Requirement (check all that apply):                BACT    LAER 

 

§4.12 Stack Height and Dispersion Technique Analysis (not required for Title V Operating Permit applications) 

If applicable, supply a stack height and dispersion technique analysis demonstrating compliance with the 
requirements of the Stack Heights and Dispersion Technique Rule (ARM 17.8, Subchapter 4) 
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§4.0 Emitting Unit and Control Equipment Information 

A separate Section 4.0 must be completed for each emitting unit listed in Section 2.0.  Applications for Title V 
Operating Permits must address significant emission units individually.  Insignificant emission units may be 
addressed as a group.  For information that has been previously submitted, the applicant may instead reference the 
previously submitted information, including the date the material was submitted and the source (i.e. permit 
application number, etc.) 
 
Emitting Unit ID: _16_______   Emitting Unit Name: __FEL  Travel______________________ 

§4.1 Emitting Unit Overview: 

Narrative Process Equipment/Process Description (attach additional sheets as necessary) ___Front-End Loader 

Travel loading sand and aggregate to the CRF Plant and Shotcrete Plant_________________ 

____________________________________________________________________________________________

____________________________________________________________________________________________ 

Proposed Operational Limitations (if any) __________________________________________________ 

___________________________________________________________________________________ 

Source Classification Code (SCC)/ Description: __30588801 Mineral Products Fugitive Emissions________ 

(Note:  SCC Codes can be found at the following website: http://www.epa.gov/ttn/chief/codes/index.html#scc) 

Regulatory Programs: Indicate all air pollution control programs applicable to this emitting unit: 

 NSPS: 40 CFR 60, Subpart(s): _________________________ 

 NESHAPS: 40 CFR 61, Subpart(s): ______________________ 

 MACT: 40 CFR 63, Subpart(s): _________________________ 

 Title V Operating Permit – Significant Emitting Unit 

 Acid Rain (Title IV)  

 Risk Management Plan  

 CAM Plan 

 Other: _____________________________________________ 

 

§4.2 Process Information (include units): 

Type of Material Processed _______________________________________________________ 

Average Process Rate (tons/hr, gal/hr, etc.)___________________________________________ 

Maximum Rated Design Process Rate (tons/hr, gal/hr, etc.) ______________________________ 
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§4.3 Process Identification 

Make________________________________              Model___________________________ 

Type________________________________               Size_____________________________ 

Year of Manufacture/Reconstruction __________        Year of Installation _________________ 

Power Source ____________________________  

If applicable, provide the following generator information: 

Rated Output of the generator (kW) _______      

Rated Size of Engine powering the generator (hp) ________ 

 

§4.4 Fuel/Combustion Information: 

(For variable parameters, indicate the maximum value or a range) 

Fuel Type(s) ______________________________________________________________________ 

Average Fuel Combustion Rate: ________________________________________________________ 

Maximum Rated Combustion Rate: _____________________________________________________ 

Heat Content (Btu rating) ___________       Sulfur Content (%) _______    Ash Content (%) _________ 

 

§4.5 Emitting Unit Location    

Latitude (in decimal degrees): ___45.792________________  Longitude (in decimal degrees): _-112.514_______ 

Datum (NAD27, NAD83, etc.): ___NAD27_______________ 

 

§4.6 Stack Information (if applicable): 

Height (feet) ______________________              Inside Diameter (feet) ________________ 

Exit Gas Temperature (˚F) ___________             Exit Gas Flow Rate (ACFM) ___________  

Exit Gas Velocity (ft/sec) ____________       Exit Gas Moisture Content (%) _________ 

Stack Type (check one):    Downward Exit  Multiple Actual Stacks  Fugitive Source 

     Horizontal Exit  Building Roof Vent   Process Vent 

     Vertical Exit   Vertical Exit with Cap 
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§4.7 Approximate Operating Schedule: 

Hours/Day_____24___________________          Days/Week______7___________________           

Hours/Year_____8760__________________      Weeks/Year______52___________________ 

 

§4.8 Air Pollution Control Equipment and Practices 

Primary and Secondary Air Pollution Control Equipment and/or Procedure Description: _Regular water application 

to unpaved road 

surfaces______________________________________________________________________________________

____________________________________________________________________________________________

____________________________________________________________________________________________ 

Primary Air Pollution Control Equipment Description: 

Make________________________                   Model_____________________________ 

Type_________________________                  Size_______________________________ 

Year of Manufacture____________                   Year of Installation ___________________ 

Fuel Type(s) __________________                   Estimated Control Efficiency____________                    

Estimated Capital Equipment Cost (not required for Title V Operating Permit applications) ________ 

 

Secondary Air Pollution Control Equipment Description: 

Make________________________                   Model_____________________________ 

Type_________________________                  Size_______________________________ 

Year of Manufacture____________                   Year of Installation ___________________ 

Fuel Type(s) __________________                   Estimated Control Efficiency____________                    

Estimated Capital Equipment Cost (not required for Title V Operating Permit applications) ________ 

 

§4.9 Shakedown Procedures (not required for Title V Operating Permit applications) 

Describe any shakedown procedures that are expected to affect emissions, including the duration of the shakedown 
period: 
____________________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________ 
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§4.10 Continuous Emission Monitoring System (CEMS) – check all that apply: 

 Opacity –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 TRS –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 NOx - Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 CO –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 O2 –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 CO2 –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 Other (specify): ____________________________________________________  

 Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 

§4.11 Emissions Control Analysis (not required for Title V Operating permit applications) 
Best Available Control Technology (BACT) is required for all sources obtaining a MAQP.  The BACT analysis 
should be conducted separately for each pollutant emitted from each emitting unit.  Control costs (cost per ton of 
air pollutant controlled) should be calculated for each option.  Options may then be eliminated for economic, 
energy or environmental reasons.  The control option that is selected should have controls or control costs similar 
to other recently permitted similar sources and should be capable of achieving appropriate emission standards.  If 
necessary, a separate start-up/shut-down BACT analyses should be conducted. 

Lowest Achievable Emission Rate (LAER) is required for major stationary sources and major modifications 
located in a nonattainment area.  LAER is also required for major stationary sources or major modifications located 
in an area designated as attainment or unclassified under 40 CFR 81.327, but would cause or contribute to a 
violation of the National Ambient Air Quality Standards (NAAQS) in a nearby nonattainment area.  The LAER 
analysis shall demonstrate that the emission rate proposed is equivalent to the most stringent emission rate 
achievable or contained in any state implementation plan for a similar source. 

Attach BACT/LAER Analysis Results, as applicable.   

Applicable Requirement (check all that apply):                BACT    LAER 

 

§4.12 Stack Height and Dispersion Technique Analysis (not required for Title V Operating Permit applications) 

If applicable, supply a stack height and dispersion technique analysis demonstrating compliance with the 
requirements of the Stack Heights and Dispersion Technique Rule (ARM 17.8, Subchapter 4) 
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§4.0 Emitting Unit and Control Equipment Information 

A separate Section 4.0 must be completed for each emitting unit listed in Section 2.0.  Applications for Title V 
Operating Permits must address significant emission units individually.  Insignificant emission units may be 
addressed as a group.  For information that has been previously submitted, the applicant may instead reference the 
previously submitted information, including the date the material was submitted and the source (i.e. permit 
application number, etc.) 
 
Emitting Unit ID: _17_______   Emitting Unit Name: __Shotcrete and CRF Transport to Underground_ 

§4.1 Emitting Unit Overview: 

Narrative Process Equipment/Process Description (attach additional sheets as necessary) __Transport of CRF and 

Shotcrete to portal for underground delivery using haul truck with 25-ton payload__________________ 

____________________________________________________________________________________________

Proposed Operational Limitations (if any) __________________________________________________ 

___________________________________________________________________________________ 

Source Classification Code (SCC)/ Description: _30588801 Mineral Products Fugitive Emissions _________ 

(Note:  SCC Codes can be found at the following website: http://www.epa.gov/ttn/chief/codes/index.html#scc) 

Regulatory Programs: Indicate all air pollution control programs applicable to this emitting unit: 

 NSPS: 40 CFR 60, Subpart(s): _________________________ 

 NESHAPS: 40 CFR 61, Subpart(s): ______________________ 

 MACT: 40 CFR 63, Subpart(s): _________________________ 

 Title V Operating Permit – Significant Emitting Unit 

 Acid Rain (Title IV)  

 Risk Management Plan  

 CAM Plan 

 Other: _____________________________________________ 

 

§4.2 Process Information (include units): 

Type of Material Processed _______________________________________________________ 

Average Process Rate (tons/hr, gal/hr, etc.)___________________________________________ 

Maximum Rated Design Process Rate (tons/hr, gal/hr, etc.) ______________________________ 
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§4.3 Process Identification 

Make________________________________              Model___________________________ 

Type________________________________               Size_____________________________ 

Year of Manufacture/Reconstruction __________        Year of Installation _________________ 

Power Source ____________________________  

If applicable, provide the following generator information: 

Rated Output of the generator (kW) _______      

Rated Size of Engine powering the generator (hp) ________ 

 

§4.4 Fuel/Combustion Information: 

(For variable parameters, indicate the maximum value or a range) 

Fuel Type(s) ______________________________________________________________________ 

Average Fuel Combustion Rate: ________________________________________________________ 

Maximum Rated Combustion Rate: _____________________________________________________ 

Heat Content (Btu rating) ___________       Sulfur Content (%) _______    Ash Content (%) _________ 

 

§4.5 Emitting Unit Location    

Latitude (in decimal degrees): _45.792__________________  Longitude (in decimal degrees): _-112.514_______ 

Datum (NAD27, NAD83, etc.): __NAD27________________ 

 

§4.6 Stack Information (if applicable): 

Height (feet) ______________________              Inside Diameter (feet) ________________ 

Exit Gas Temperature (˚F) ___________             Exit Gas Flow Rate (ACFM) ___________  

Exit Gas Velocity (ft/sec) ____________       Exit Gas Moisture Content (%) _________ 

Stack Type (check one):    Downward Exit  Multiple Actual Stacks  Fugitive Source 

     Horizontal Exit  Building Roof Vent   Process Vent 

     Vertical Exit   Vertical Exit with Cap 
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§4.7 Approximate Operating Schedule: 

Hours/Day_____24___________________          Days/Week____7_____________________           

Hours/Year____8760___________________      Weeks/Year__52_______________________ 

 

§4.8 Air Pollution Control Equipment and Practices 

Primary and Secondary Air Pollution Control Equipment and/or Procedure Description: _Regular water application 

on unpaved road surfaces______________________________________ 

____________________________________________________________________________________________

____________________________________________________________________________________________

________________________________________________ 

Primary Air Pollution Control Equipment Description: 

Make________________________                   Model_____________________________ 

Type_________________________                  Size_______________________________ 

Year of Manufacture____________                   Year of Installation ___________________ 

Fuel Type(s) __________________                   Estimated Control Efficiency____________                    

Estimated Capital Equipment Cost (not required for Title V Operating Permit applications) ________ 

 

Secondary Air Pollution Control Equipment Description: 

Make________________________                   Model_____________________________ 

Type_________________________                  Size_______________________________ 

Year of Manufacture____________                   Year of Installation ___________________ 

Fuel Type(s) __________________                   Estimated Control Efficiency____________                    

Estimated Capital Equipment Cost (not required for Title V Operating Permit applications) ________ 

 

§4.9 Shakedown Procedures (not required for Title V Operating Permit applications) 

Describe any shakedown procedures that are expected to affect emissions, including the duration of the shakedown 
period: 
____________________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________ 
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§4.10 Continuous Emission Monitoring System (CEMS) – check all that apply: 

 Opacity –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 TRS –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 NOx - Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 CO –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 O2 –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 CO2 –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 Other (specify): ____________________________________________________  

 Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 

§4.11 Emissions Control Analysis (not required for Title V Operating permit applications) 
Best Available Control Technology (BACT) is required for all sources obtaining a MAQP.  The BACT analysis 
should be conducted separately for each pollutant emitted from each emitting unit.  Control costs (cost per ton of 
air pollutant controlled) should be calculated for each option.  Options may then be eliminated for economic, 
energy or environmental reasons.  The control option that is selected should have controls or control costs similar 
to other recently permitted similar sources and should be capable of achieving appropriate emission standards.  If 
necessary, a separate start-up/shut-down BACT analyses should be conducted. 

Lowest Achievable Emission Rate (LAER) is required for major stationary sources and major modifications 
located in a nonattainment area.  LAER is also required for major stationary sources or major modifications located 
in an area designated as attainment or unclassified under 40 CFR 81.327, but would cause or contribute to a 
violation of the National Ambient Air Quality Standards (NAAQS) in a nearby nonattainment area.  The LAER 
analysis shall demonstrate that the emission rate proposed is equivalent to the most stringent emission rate 
achievable or contained in any state implementation plan for a similar source. 

Attach BACT/LAER Analysis Results, as applicable.   

Applicable Requirement (check all that apply):                BACT    LAER 

 

§4.12 Stack Height and Dispersion Technique Analysis (not required for Title V Operating Permit applications) 

If applicable, supply a stack height and dispersion technique analysis demonstrating compliance with the 
requirements of the Stack Heights and Dispersion Technique Rule (ARM 17.8, Subchapter 4) 
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§4.0 Emitting Unit and Control Equipment Information 

A separate Section 4.0 must be completed for each emitting unit listed in Section 2.0.  Applications for Title V 
Operating Permits must address significant emission units individually.  Insignificant emission units may be 
addressed as a group.  For information that has been previously submitted, the applicant may instead reference the 
previously submitted information, including the date the material was submitted and the source (i.e. permit 
application number, etc.) 
 
Emitting Unit ID: ___18_____   Emitting Unit Name: _Caterpillar C27 DITA Diesel Generator Engine__ 

§4.1 Emitting Unit Overview: 

Narrative Process Equipment/Process Description (attach additional sheets as necessary) _Caterpillar C27 DITA 

924 hp diesel-fired engine supplying electric power to site___________________ 

____________________________________________________________________________________________

____________________________________________________________________________________________ 

Proposed Operational Limitations (if any) __________________________________________________ 

___________________________________________________________________________________ 

Source Classification Code (SCC)/ Description: _20100102 IC Engine, Electric Generation, Distillate Oil Fired___ 

(Note:  SCC Codes can be found at the following website: http://www.epa.gov/ttn/chief/codes/index.html#scc) 

Regulatory Programs: Indicate all air pollution control programs applicable to this emitting unit: 

 NSPS: 40 CFR 60, Subpart(s): _________________________ 

 NESHAPS: 40 CFR 61, Subpart(s): ______________________ 

 MACT: 40 CFR 63, Subpart(s): _________________________ 

 Title V Operating Permit – Significant Emitting Unit 

 Acid Rain (Title IV)  

 Risk Management Plan  

 CAM Plan 

 Other: _____________________________________________ 

 

§4.2 Process Information (include units): 

Type of Material Processed _______________________________________________________ 

Average Process Rate (tons/hr, gal/hr, etc.)___________________________________________ 

Maximum Rated Design Process Rate (tons/hr, gal/hr, etc.) ______________________________ 
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§4.3 Process Identification 

Make__Caterpillar______________________________       Model__C27 DITA___________________ 

Type_ Electric______________________________               Size__1800 RPM____________________ 

Year of Manufacture/Reconstruction __2006________        Year of Installation ___TBD____________ 

Power Source _NA_________________________  

If applicable, provide the following generator information: 

Rated Output of the generator (kW) _591______      

Rated Size of Engine powering the generator (hp) _924_______ 

 

§4.4 Fuel/Combustion Information: 

(For variable parameters, indicate the maximum value or a range) 

Fuel Type(s) ___Distillate_________________________________________ 

Average Fuel Combustion Rate: __45.85 gph______________________________________________________ 

Maximum Rated Combustion Rate: ___45.85 gph__________________________________________________ 

Heat Content (Btu rating) _137,000 BTU/gal_   Sulfur Content (%) _0.05 or less_   Ash Content (%) _______ 

§4.5 Emitting Unit Location    

Latitude (in decimal degrees): __45.792_________________  Longitude (in decimal degrees): _-112.514______ 

Datum (NAD27, NAD83, etc.): _NAD27_________________ 

 

§4.6 Stack Information (if applicable):  also see application  

Height (feet) ____TBD__________________              Inside Diameter (feet) __TBD______________ 

Exit Gas Temperature (˚F) __942.6_________             Exit Gas Flow Rate (ACFM) __4647.4_ACFM __  

Exit Gas Velocity (ft/sec) __TBD__________       Exit Gas Moisture Content (%) ________ 

Stack Type (check one):    Downward Exit  Multiple Actual Stacks  Fugitive Source 

     Horizontal Exit  Building Roof Vent   Process Vent 

     Vertical Exit   Vertical Exit with Cap 
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§4.7 Approximate Operating Schedule: 

Hours/Day______24__________________          Days/Week____7_____________________           

Hours/Year______8760_________________      Weeks/Year___52______________________ 

 

§4.8 Air Pollution Control Equipment and Practices 

Primary and Secondary Air Pollution Control Equipment and/or Procedure Description: _Good operating practices, 

Tier 2 compliant, direct injection regulates fuel consumption________________________________ 

____________________________________________________________________________________________

__________________________________________________ 

Primary Air Pollution Control Equipment Description: 

Make________________________                   Model_____________________________ 

Type_________________________                  Size_______________________________ 

Year of Manufacture____________                   Year of Installation ___________________ 

Fuel Type(s) __________________                   Estimated Control Efficiency____________                    

Estimated Capital Equipment Cost (not required for Title V Operating Permit applications) ________ 

 

Secondary Air Pollution Control Equipment Description: 

Make________________________                   Model_____________________________ 

Type_________________________                  Size_______________________________ 

Year of Manufacture____________                   Year of Installation ___________________ 

Fuel Type(s) __________________                   Estimated Control Efficiency____________                    

Estimated Capital Equipment Cost (not required for Title V Operating Permit applications) ________ 

 

§4.9 Shakedown Procedures (not required for Title V Operating Permit applications) 

Describe any shakedown procedures that are expected to affect emissions, including the duration of the shakedown 
period: 
____________________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________ 
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§4.10 Continuous Emission Monitoring System (CEMS) – check all that apply: 

 Opacity –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 TRS –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 NOx - Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 CO –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 O2 –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 CO2 –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 Other (specify): ____________________________________________________  

 Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 

§4.11 Emissions Control Analysis (not required for Title V Operating permit applications) 
Best Available Control Technology (BACT) is required for all sources obtaining a MAQP.  The BACT analysis 
should be conducted separately for each pollutant emitted from each emitting unit.  Control costs (cost per ton of 
air pollutant controlled) should be calculated for each option.  Options may then be eliminated for economic, 
energy or environmental reasons.  The control option that is selected should have controls or control costs similar 
to other recently permitted similar sources and should be capable of achieving appropriate emission standards.  If 
necessary, a separate start-up/shut-down BACT analyses should be conducted. 

Lowest Achievable Emission Rate (LAER) is required for major stationary sources and major modifications 
located in a nonattainment area.  LAER is also required for major stationary sources or major modifications located 
in an area designated as attainment or unclassified under 40 CFR 81.327, but would cause or contribute to a 
violation of the National Ambient Air Quality Standards (NAAQS) in a nearby nonattainment area.  The LAER 
analysis shall demonstrate that the emission rate proposed is equivalent to the most stringent emission rate 
achievable or contained in any state implementation plan for a similar source. 

Attach BACT/LAER Analysis Results, as applicable.   

Applicable Requirement (check all that apply):                BACT    LAER 

 

§4.12 Stack Height and Dispersion Technique Analysis (not required for Title V Operating Permit applications) 

If applicable, supply a stack height and dispersion technique analysis demonstrating compliance with the 
requirements of the Stack Heights and Dispersion Technique Rule (ARM 17.8, Subchapter 4) 
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§4.0 Emitting Unit and Control Equipment Information 

A separate Section 4.0 must be completed for each emitting unit listed in Section 2.0.  Applications for Title V 
Operating Permits must address significant emission units individually.  Insignificant emission units may be 
addressed as a group.  For information that has been previously submitted, the applicant may instead reference the 
previously submitted information, including the date the material was submitted and the source (i.e. permit 
application number, etc.) 
 
Emitting Unit ID: _19_______   Emitting Unit Name: __Caterpillar Emergency Backup Generator___ 

§4.1 Emitting Unit Overview: 

Narrative Process Equipment/Process Description (attach additional sheets as necessary) __Caterpillar Diesel-fired 

emergency backup generator, 475 hp__________________ ____________________________ 

____________________________________________________________________________________________

________________________________________________________________ 

Proposed Operational Limitations (if any) __Emergency backup operation only___________________________ 

_______________________________________________________________ 

Source Classification Code (SCC)/ Description: __20100102 IC Engine, Electric Generation, Distillate Oil Fired__ 

(Note:  SCC Codes can be found at the following website: http://www.epa.gov/ttn/chief/codes/index.html#scc) 

Regulatory Programs: Indicate all air pollution control programs applicable to this emitting unit: 

 NSPS: 40 CFR 60, Subpart(s): _________________________ 

 NESHAPS: 40 CFR 61, Subpart(s): ______________________ 

 MACT: 40 CFR 63, Subpart(s): _________________________ 

 Title V Operating Permit – Significant Emitting Unit 

 Acid Rain (Title IV)  

 Risk Management Plan  

 CAM Plan 

 Other: _____________________________________________ 

 

§4.2 Process Information (include units): 

Type of Material Processed _______________________________________________________ 

Average Process Rate (tons/hr, gal/hr, etc.)___________________________________________ 

Maximum Rated Design Process Rate (tons/hr, gal/hr, etc.) ______________________________ 
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§4.3 Process Identification 

Make__Caterpillar_____________________              Model_______TBD____________________ 

Type___TBD_____________________________               Size_____475 hp________________________ 

Year of Manufacture/Reconstruction _TBD_________        Year of Installation ____TBD_____________ 

Power Source __NA__________________________  

If applicable, provide the following generator information: 

Rated Output of the generator (kW) _TBD______      

Rated Size of Engine powering the generator (hp) _475_______ 

 

§4.4 Fuel/Combustion Information: 

(For variable parameters, indicate the maximum value or a range) 

Fuel Type(s) __Distillate____________________________________________________________________ 

Average Fuel Combustion Rate: ___TBD_____________________________________________________ 

Maximum Rated Combustion Rate: ___TBD__________________________________________________ 

Heat Content (Btu rating) _137,000 BTU/gallon  Sulfur Content (%) _0.05 or less_    Ash Content (%) ________ 

 

§4.5 Emitting Unit Location    

Latitude (in decimal degrees): __45.792________  Longitude (in decimal degrees): _-112.514___ 

Datum (NAD27, NAD83, etc.): __NAD27________________ 

 

§4.6 Stack Information (if applicable): 

Height (feet) _TBD_____________________              Inside Diameter (feet) ___TBD_____________ 

Exit Gas Temperature (˚F) __TBD_________             Exit Gas Flow Rate (ACFM) _TBD__________  

Exit Gas Velocity (ft/sec) __TBD__________       Exit Gas Moisture Content (%) _TBD________ 

Stack Type (check one):    Downward Exit  Multiple Actual Stacks  Fugitive Source 

     Horizontal Exit  Building Roof Vent   Process Vent 

     Vertical Exit   Vertical Exit with Cap 
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§4.7 Approximate Operating Schedule: 

Hours/Day____24____________________          Days/Week_____7____________________           

Hours/Year____500 or less___________________      Weeks/Year____52_____________________ 

 

§4.8 Air Pollution Control Equipment and Practices 

Primary and Secondary Air Pollution Control Equipment and/or Procedure Description: __Good operating 

practices_____________________________________________________________________________________

____________________________________________________________________________________________

____________________________________________________________________________________________ 

Primary Air Pollution Control Equipment Description: 

Make________________________                   Model_____________________________ 

Type_________________________                  Size_______________________________ 

Year of Manufacture____________                   Year of Installation ___________________ 

Fuel Type(s) __________________                   Estimated Control Efficiency____________                    

Estimated Capital Equipment Cost (not required for Title V Operating Permit applications) ________ 

 

Secondary Air Pollution Control Equipment Description: 

Make________________________                   Model_____________________________ 

Type_________________________                  Size_______________________________ 

Year of Manufacture____________                   Year of Installation ___________________ 

Fuel Type(s) __________________                   Estimated Control Efficiency____________                    

Estimated Capital Equipment Cost (not required for Title V Operating Permit applications) ________ 

 

§4.9 Shakedown Procedures (not required for Title V Operating Permit applications) 

Describe any shakedown procedures that are expected to affect emissions, including the duration of the shakedown 
period: 
____________________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________ 
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§4.10 Continuous Emission Monitoring System (CEMS) – check all that apply: 

 Opacity –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 TRS –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 NOx - Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 CO –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 O2 –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 CO2 –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 Other (specify): ____________________________________________________  

 Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 

§4.11 Emissions Control Analysis (not required for Title V Operating permit applications) 
Best Available Control Technology (BACT) is required for all sources obtaining a MAQP.  The BACT analysis 
should be conducted separately for each pollutant emitted from each emitting unit.  Control costs (cost per ton of 
air pollutant controlled) should be calculated for each option.  Options may then be eliminated for economic, 
energy or environmental reasons.  The control option that is selected should have controls or control costs similar 
to other recently permitted similar sources and should be capable of achieving appropriate emission standards.  If 
necessary, a separate start-up/shut-down BACT analyses should be conducted. 

Lowest Achievable Emission Rate (LAER) is required for major stationary sources and major modifications 
located in a nonattainment area.  LAER is also required for major stationary sources or major modifications located 
in an area designated as attainment or unclassified under 40 CFR 81.327, but would cause or contribute to a 
violation of the National Ambient Air Quality Standards (NAAQS) in a nearby nonattainment area.  The LAER 
analysis shall demonstrate that the emission rate proposed is equivalent to the most stringent emission rate 
achievable or contained in any state implementation plan for a similar source. 

Attach BACT/LAER Analysis Results, as applicable.   

Applicable Requirement (check all that apply):                BACT    LAER 

 

§4.12 Stack Height and Dispersion Technique Analysis (not required for Title V Operating Permit applications) 

If applicable, supply a stack height and dispersion technique analysis demonstrating compliance with the 
requirements of the Stack Heights and Dispersion Technique Rule (ARM 17.8, Subchapter 4) 
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§4.0 Emitting Unit and Control Equipment Information 

A separate Section 4.0 must be completed for each emitting unit listed in Section 2.0.  Applications for Title V 
Operating Permits must address significant emission units individually.  Insignificant emission units may be 
addressed as a group.  For information that has been previously submitted, the applicant may instead reference the 
previously submitted information, including the date the material was submitted and the source (i.e. permit 
application number, etc.) 
 
Emitting Unit ID: _20_______   Emitting Unit Name: __Air Compressor - Caterpillar___________ 

§4.1 Emitting Unit Overview: 

Narrative Process Equipment/Process Description (attach additional sheets as necessary) ____________________ 

__Caterpillar air compressor_________________________________________ 

_______________________________________________________________________ 

Proposed Operational Limitations (if any) __________________________________________________ 

___________________________________________________________________________________ 

Source Classification Code (SCC)/ Description: __20200102 IC Engine, Industrial, Distillate Oil, Reciprocating_ 

(Note:  SCC Codes can be found at the following website: http://www.epa.gov/ttn/chief/codes/index.html#scc) 

Regulatory Programs: Indicate all air pollution control programs applicable to this emitting unit: 

 NSPS: 40 CFR 60, Subpart(s): _________________________ 

 NESHAPS: 40 CFR 61, Subpart(s): ______________________ 

 MACT: 40 CFR 63, Subpart(s): _________________________ 

 Title V Operating Permit – Significant Emitting Unit 

 Acid Rain (Title IV)  

 Risk Management Plan  

 CAM Plan 

 Other: _____________________________________________ 

 

§4.2 Process Information (include units): 

Type of Material Processed _______________________________________________________ 

Average Process Rate (tons/hr, gal/hr, etc.)___________________________________________ 

Maximum Rated Design Process Rate (tons/hr, gal/hr, etc.) ______________________________ 

 

 

 

http://www.epa.gov/ttn/chief/codes/index.html#scc�
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§4.3 Process Identification 

Make__Caterpillar_____________________              Model_____TBD______________________ 

Type___TBD_____________________________      Size_______TBD______________________ 

Year of Manufacture/Reconstruction __TBD________        Year of Installation _____TBD____________ 

Power Source ____________________________  

If applicable, provide the following generator information: 

Rated Output of the generator (kW) _TBD______      

Rated Size of Engine powering the generator (hp) _275_______ 

 

§4.4 Fuel/Combustion Information: 

(For variable parameters, indicate the maximum value or a range) 

Fuel Type(s) ___Distillate____________________________________________________________ 

Average Fuel Combustion Rate: ___TBD_____________________________________________________ 

Maximum Rated Combustion Rate: __TBD___________________________________________________ 

Heat Content (Btu rating) _137,000 BTU/gallon_ Sulfur Content (%) _0.05 or less_ Ash Content (%) _____ 

 

§4.5 Emitting Unit Location    

Latitude (in decimal degrees): __45.792_________________  Longitude (in decimal degrees): _-112.514____ 

Datum (NAD27, NAD83, etc.): __NAD27________________ 

 

§4.6 Stack Information (if applicable): 

Height (feet) ___TBD___________________              Inside Diameter (feet) ____TBD____________ 

Exit Gas Temperature (˚F) __TBD_________             Exit Gas Flow Rate (ACFM) __TBD_________  

Exit Gas Velocity (ft/sec) ___TBD_________       Exit Gas Moisture Content (%) __TBD_______ 

Stack Type (check one):    Downward Exit  Multiple Actual Stacks  Fugitive Source 

     Horizontal Exit  Building Roof Vent   Process Vent 

     Vertical Exit   Vertical Exit with Cap 
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§4.7 Approximate Operating Schedule: 

Hours/Day___24_____________________          Days/Week___7______________________           

Hours/Year___8760____________________      Weeks/Year__52_______________________ 

 

§4.8 Air Pollution Control Equipment and Practices 

Primary and Secondary Air Pollution Control Equipment and/or Procedure Description: _Good operating 

practices_____________________________________________________________________________________

____________________________________________________________________________________________

____________________________________________________________________________________________ 

Primary Air Pollution Control Equipment Description: 

Make________________________                   Model_____________________________ 

Type_________________________                  Size_______________________________ 

Year of Manufacture____________                   Year of Installation ___________________ 

Fuel Type(s) __________________                   Estimated Control Efficiency____________                    

Estimated Capital Equipment Cost (not required for Title V Operating Permit applications) ________ 

 

Secondary Air Pollution Control Equipment Description: 

Make________________________                   Model_____________________________ 

Type_________________________                  Size_______________________________ 

Year of Manufacture____________                   Year of Installation ___________________ 

Fuel Type(s) __________________                   Estimated Control Efficiency____________                    

Estimated Capital Equipment Cost (not required for Title V Operating Permit applications) ________ 

 

§4.9 Shakedown Procedures (not required for Title V Operating Permit applications) 

Describe any shakedown procedures that are expected to affect emissions, including the duration of the shakedown 
period: 
____________________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________ 

 

 

 

§4.10 Continuous Emission Monitoring System (CEMS) – check all that apply: 
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 Opacity –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 TRS –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 NOx - Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 CO –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 O2 –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 CO2 –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 Other (specify): ____________________________________________________  

 Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 

§4.11 Emissions Control Analysis (not required for Title V Operating permit applications) 
Best Available Control Technology (BACT) is required for all sources obtaining a MAQP.  The BACT analysis 
should be conducted separately for each pollutant emitted from each emitting unit.  Control costs (cost per ton of 
air pollutant controlled) should be calculated for each option.  Options may then be eliminated for economic, 
energy or environmental reasons.  The control option that is selected should have controls or control costs similar 
to other recently permitted similar sources and should be capable of achieving appropriate emission standards.  If 
necessary, a separate start-up/shut-down BACT analyses should be conducted. 

Lowest Achievable Emission Rate (LAER) is required for major stationary sources and major modifications 
located in a nonattainment area.  LAER is also required for major stationary sources or major modifications located 
in an area designated as attainment or unclassified under 40 CFR 81.327, but would cause or contribute to a 
violation of the National Ambient Air Quality Standards (NAAQS) in a nearby nonattainment area.  The LAER 
analysis shall demonstrate that the emission rate proposed is equivalent to the most stringent emission rate 
achievable or contained in any state implementation plan for a similar source. 

Attach BACT/LAER Analysis Results, as applicable.   

Applicable Requirement (check all that apply):                BACT    LAER 

 

§4.12 Stack Height and Dispersion Technique Analysis (not required for Title V Operating Permit applications) 

If applicable, supply a stack height and dispersion technique analysis demonstrating compliance with the 
requirements of the Stack Heights and Dispersion Technique Rule (ARM 17.8, Subchapter 4) 
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§4.0 Emitting Unit and Control Equipment Information 

A separate Section 4.0 must be completed for each emitting unit listed in Section 2.0.  Applications for Title V 
Operating Permits must address significant emission units individually.  Insignificant emission units may be 
addressed as a group.  For information that has been previously submitted, the applicant may instead reference the 
previously submitted information, including the date the material was submitted and the source (i.e. permit 
application number, etc.) 
 
Emitting Unit ID: _21_______   Emitting Unit Name: __Diesel Welder - Kubota________________ 

§4.1 Emitting Unit Overview: 

Narrative Process Equipment/Process Description (attach additional sheets as necessary) __Diesel-fired Kubota 

welder__________________ _____________________________________ 

____________________________________________________________________________________________

Proposed Operational Limitations (if any) __________________________________________________ 

___________________________________________________________________________________ 

Source Classification Code (SCC)/ Description: _20200102 IC Engine, Industrial, Distillate Oil, Reciprocating __ 

(Note:  SCC Codes can be found at the following website: http://www.epa.gov/ttn/chief/codes/index.html#scc) 

Regulatory Programs: Indicate all air pollution control programs applicable to this emitting unit: 

 NSPS: 40 CFR 60, Subpart(s): _________________________ 

 NESHAPS: 40 CFR 61, Subpart(s): ______________________ 

 MACT: 40 CFR 63, Subpart(s): _________________________ 

 Title V Operating Permit – Significant Emitting Unit 

 Acid Rain (Title IV)  

 Risk Management Plan  

 CAM Plan 

 Other: _____________________________________________ 

 

§4.2 Process Information (include units): 

Type of Material Processed _______________________________________________________ 

Average Process Rate (tons/hr, gal/hr, etc.)___________________________________________ 

Maximum Rated Design Process Rate (tons/hr, gal/hr, etc.) ______________________________ 

 

 

 

http://www.epa.gov/ttn/chief/codes/index.html#scc�
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§4.3 Process Identification 

Make_Kubota_________________________              Model___TBD________________________ 

Type__TBD______________________________       Size____TBD_________________________ 

Year of Manufacture/Reconstruction __TBD________        Year of Installation ___TBD______________ 

Power Source ____________________________  

If applicable, provide the following generator information: 

Rated Output of the generator (kW) _TBD______      

Rated Size of Engine powering the generator (hp) _26_______ 

 

§4.4 Fuel/Combustion Information: 

(For variable parameters, indicate the maximum value or a range) 

Fuel Type(s) ___Distillate___________________________________________________________________ 

Average Fuel Combustion Rate: _____TBD___________________________________________________ 

Maximum Rated Combustion Rate: ___TBD__________________________________________________ 

Heat Content (Btu rating) _137,000 BTU/gal___  Sulfur Content (%) _0.05 or less    Ash Content (%) _________ 

 

§4.5 Emitting Unit Location    

Latitude (in decimal degrees): _45.792__________________  Longitude (in decimal degrees): _-112.514_______ 

Datum (NAD27, NAD83, etc.): _NAD27_________________ 

 

§4.6 Stack Information (if applicable): 

Height (feet) ______________________              Inside Diameter (feet) ________________ 

Exit Gas Temperature (˚F) ___________             Exit Gas Flow Rate (ACFM) ___________  

Exit Gas Velocity (ft/sec) ____________       Exit Gas Moisture Content (%) _________ 

Stack Type (check one):    Downward Exit  Multiple Actual Stacks  Fugitive Source 

     Horizontal Exit  Building Roof Vent   Process Vent 

     Vertical Exit   Vertical Exit with Cap 
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§4.7 Approximate Operating Schedule: 

Hours/Day_____24___________________          Days/Week______7___________________           

Hours/Year____8760___________________      Weeks/Year_____52____________________ 

 

§4.8 Air Pollution Control Equipment and Practices 

Primary and Secondary Air Pollution Control Equipment and/or Procedure Description: __Good operating 

practices_____________________________________________________________________________________

____________________________________________________________________________________________

____________________________________________________________________________________________ 

Primary Air Pollution Control Equipment Description: 

Make________________________                   Model_____________________________ 

Type_________________________                  Size_______________________________ 

Year of Manufacture____________                   Year of Installation ___________________ 

Fuel Type(s) __________________                   Estimated Control Efficiency____________                    

Estimated Capital Equipment Cost (not required for Title V Operating Permit applications) ________ 

 

Secondary Air Pollution Control Equipment Description: 

Make________________________                   Model_____________________________ 

Type_________________________                  Size_______________________________ 

Year of Manufacture____________                   Year of Installation ___________________ 

Fuel Type(s) __________________                   Estimated Control Efficiency____________                    

Estimated Capital Equipment Cost (not required for Title V Operating Permit applications) ________ 

 

§4.9 Shakedown Procedures (not required for Title V Operating Permit applications) 

Describe any shakedown procedures that are expected to affect emissions, including the duration of the shakedown 
period: 
____________________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________ 
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§4.10 Continuous Emission Monitoring System (CEMS) – check all that apply: 

 Opacity –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 TRS –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 NOx - Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 CO –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 O2 –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 CO2 –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 Other (specify): ____________________________________________________  

 Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 

§4.11 Emissions Control Analysis (not required for Title V Operating permit applications) 
Best Available Control Technology (BACT) is required for all sources obtaining a MAQP.  The BACT analysis 
should be conducted separately for each pollutant emitted from each emitting unit.  Control costs (cost per ton of 
air pollutant controlled) should be calculated for each option.  Options may then be eliminated for economic, 
energy or environmental reasons.  The control option that is selected should have controls or control costs similar 
to other recently permitted similar sources and should be capable of achieving appropriate emission standards.  If 
necessary, a separate start-up/shut-down BACT analyses should be conducted. 

Lowest Achievable Emission Rate (LAER) is required for major stationary sources and major modifications 
located in a nonattainment area.  LAER is also required for major stationary sources or major modifications located 
in an area designated as attainment or unclassified under 40 CFR 81.327, but would cause or contribute to a 
violation of the National Ambient Air Quality Standards (NAAQS) in a nearby nonattainment area.  The LAER 
analysis shall demonstrate that the emission rate proposed is equivalent to the most stringent emission rate 
achievable or contained in any state implementation plan for a similar source. 

Attach BACT/LAER Analysis Results, as applicable.   

Applicable Requirement (check all that apply):                BACT    LAER 

 

§4.12 Stack Height and Dispersion Technique Analysis (not required for Title V Operating Permit applications) 

If applicable, supply a stack height and dispersion technique analysis demonstrating compliance with the 
requirements of the Stack Heights and Dispersion Technique Rule (ARM 17.8, Subchapter 4) 
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§4.0 Emitting Unit and Control Equipment Information 

A separate Section 4.0 must be completed for each emitting unit listed in Section 2.0.  Applications for Title V 
Operating Permits must address significant emission units individually.  Insignificant emission units may be 
addressed as a group.  For information that has been previously submitted, the applicant may instead reference the 
previously submitted information, including the date the material was submitted and the source (i.e. permit 
application number, etc.) 
 
Emitting Unit ID: ___22_____   Emitting Unit Name: _Fuel Storage Tanks_____________________ 

§4.1 Emitting Unit Overview: 

Narrative Process Equipment/Process Description (attach additional sheets as necessary) __Fuel Storage Tanks 1-

8,000 gallon diesel, 1-6,000 gallon bio-diesel__________________ 

____________________________________________________________________________________________

Proposed Operational Limitations (if any) __________________________________________________ 

___________________________________________________________________________________ 

Source Classification Code (SCC)/ Description: _NA___________________________________________ 

(Note:  SCC Codes can be found at the following website: http://www.epa.gov/ttn/chief/codes/index.html#scc) 

Regulatory Programs: Indicate all air pollution control programs applicable to this emitting unit: 

 NSPS: 40 CFR 60, Subpart(s): _________________________ 

 NESHAPS: 40 CFR 61, Subpart(s): ______________________ 

 MACT: 40 CFR 63, Subpart(s): _________________________ 

 Title V Operating Permit – Significant Emitting Unit 

 Acid Rain (Title IV)  

 Risk Management Plan  

 CAM Plan 

 Other: _____________________________________________ 

 

§4.2 Process Information (include units): 

Type of Material Processed ___distillate fuel________________________________________ 

Average Process Rate (tons/hr, gal/hr, etc.)____350,000 gal/year _________________________ 

Maximum Rated Design Process Rate (tons/hr, gal/hr, etc.) _350,000 gal/year_______________ 

 

 

 

http://www.epa.gov/ttn/chief/codes/index.html#scc�
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§4.3 Process Identification 

Make________________________________              Model___________________________ 

Type________________________________               Size_____________________________ 

Year of Manufacture/Reconstruction __________        Year of Installation _________________ 

Power Source ____________________________  

If applicable, provide the following generator information: 

Rated Output of the generator (kW) _______      

Rated Size of Engine powering the generator (hp) ________ 

 

§4.4 Fuel/Combustion Information: 

(For variable parameters, indicate the maximum value or a range) 

Fuel Type(s) ______________________________________________________________________ 

Average Fuel Combustion Rate: ________________________________________________________ 

Maximum Rated Combustion Rate: _____________________________________________________ 

Heat Content (Btu rating) ___________       Sulfur Content (%) _______    Ash Content (%) _________ 

 

§4.5 Emitting Unit Location    

Latitude (in decimal degrees): __45.792_________________  Longitude (in decimal degrees): _-112.514_______ 

Datum (NAD27, NAD83, etc.): ___NAD27_______________ 

 

§4.6 Stack Information (if applicable): 

Height (feet) ______________________              Inside Diameter (feet) ________________ 

Exit Gas Temperature (˚F) ___________             Exit Gas Flow Rate (ACFM) ___________  

Exit Gas Velocity (ft/sec) ____________       Exit Gas Moisture Content (%) _________ 

Stack Type (check one):    Downward Exit  Multiple Actual Stacks  Fugitive Source 

     Horizontal Exit  Building Roof Vent   Process Vent 

     Vertical Exit   Vertical Exit with Cap 
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§4.7 Approximate Operating Schedule: 

Hours/Day_____24___________________          Days/Week______7___________________           

Hours/Year____8760___________________      Weeks/Year____52_____________________ 

 

§4.8 Air Pollution Control Equipment and Practices 

Primary and Secondary Air Pollution Control Equipment and/or Procedure Description: _Good operating practices,  

____________________________________________________________________________________________

____________________________________________________________________________________________

_____________________________________________________________________________________ 

Primary Air Pollution Control Equipment Description: 

Make________________________                   Model_____________________________ 

Type_________________________                  Size_______________________________ 

Year of Manufacture____________                   Year of Installation ___________________ 

Fuel Type(s) __________________                   Estimated Control Efficiency____________                    

Estimated Capital Equipment Cost (not required for Title V Operating Permit applications) ________ 

 

Secondary Air Pollution Control Equipment Description: 

Make________________________                   Model_____________________________ 

Type_________________________                  Size_______________________________ 

Year of Manufacture____________                   Year of Installation ___________________ 

Fuel Type(s) __________________                   Estimated Control Efficiency____________                    

Estimated Capital Equipment Cost (not required for Title V Operating Permit applications) ________ 

 

§4.9 Shakedown Procedures (not required for Title V Operating Permit applications) 

Describe any shakedown procedures that are expected to affect emissions, including the duration of the shakedown 
period: 
____________________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________ 
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§4.10 Continuous Emission Monitoring System (CEMS) – check all that apply: 

 Opacity –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 TRS –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 NOx - Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 CO –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 O2 –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 CO2 –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 Other (specify): ____________________________________________________  

 Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 

§4.11 Emissions Control Analysis (not required for Title V Operating permit applications) 
Best Available Control Technology (BACT) is required for all sources obtaining a MAQP.  The BACT analysis 
should be conducted separately for each pollutant emitted from each emitting unit.  Control costs (cost per ton of 
air pollutant controlled) should be calculated for each option.  Options may then be eliminated for economic, 
energy or environmental reasons.  The control option that is selected should have controls or control costs similar 
to other recently permitted similar sources and should be capable of achieving appropriate emission standards.  If 
necessary, a separate start-up/shut-down BACT analyses should be conducted. 

Lowest Achievable Emission Rate (LAER) is required for major stationary sources and major modifications 
located in a nonattainment area.  LAER is also required for major stationary sources or major modifications located 
in an area designated as attainment or unclassified under 40 CFR 81.327, but would cause or contribute to a 
violation of the National Ambient Air Quality Standards (NAAQS) in a nearby nonattainment area.  The LAER 
analysis shall demonstrate that the emission rate proposed is equivalent to the most stringent emission rate 
achievable or contained in any state implementation plan for a similar source. 

Attach BACT/LAER Analysis Results, as applicable.   

Applicable Requirement (check all that apply):                BACT    LAER 

 

§4.12 Stack Height and Dispersion Technique Analysis (not required for Title V Operating Permit applications) 

If applicable, supply a stack height and dispersion technique analysis demonstrating compliance with the 
requirements of the Stack Heights and Dispersion Technique Rule (ARM 17.8, Subchapter 4)  
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§4.0 Emitting Unit and Control Equipment Information 

A separate Section 4.0 must be completed for each emitting unit listed in Section 2.0.  Applications for Title V 
Operating Permits must address significant emission units individually.  Insignificant emission units may be 
addressed as a group.  For information that has been previously submitted, the applicant may instead reference the 
previously submitted information, including the date the material was submitted and the source (i.e. permit 
application number, etc.) 
 
Emitting Unit ID: ___23_____   Emitting Unit Name: _Development Rock Stockpile Wind Erosion___ 

§4.1 Emitting Unit Overview: 

Narrative Process Equipment/Process Description (attach additional sheets as necessary) __Wind erosion of active 

areas of development rock stockpile __________________ 

____________________________________________________________________________________________

Proposed Operational Limitations (if any) __________________________________________________ 

___________________________________________________________________________________ 

Source Classification Code (SCC)/ Description: _NA___________________________________________ 

(Note:  SCC Codes can be found at the following website: http://www.epa.gov/ttn/chief/codes/index.html#scc) 

Regulatory Programs: Indicate all air pollution control programs applicable to this emitting unit: 

 NSPS: 40 CFR 60, Subpart(s): _________________________ 

 NESHAPS: 40 CFR 61, Subpart(s): ______________________ 

 MACT: 40 CFR 63, Subpart(s): _________________________ 

 Title V Operating Permit – Significant Emitting Unit 

 Acid Rain (Title IV)  

 Risk Management Plan  

 CAM Plan 

 Other: _____________________________________________ 

 

§4.2 Process Information (include units): 

Type of Material Processed ___________________________________________ 

Average Process Rate (tons/hr, gal/hr, etc.)_____________________________ 

Maximum Rated Design Process Rate (tons/hr, gal/hr, etc.) ________________ 
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§4.3 Process Identification 

Make________________________________              Model___________________________ 

Type________________________________               Size_____________________________ 

Year of Manufacture/Reconstruction __________        Year of Installation _________________ 

Power Source ____________________________  

If applicable, provide the following generator information: 

Rated Output of the generator (kW) _______      

Rated Size of Engine powering the generator (hp) ________ 

 

§4.4 Fuel/Combustion Information: 

(For variable parameters, indicate the maximum value or a range) 

Fuel Type(s) ______________________________________________________________________ 

Average Fuel Combustion Rate: ________________________________________________________ 

Maximum Rated Combustion Rate: _____________________________________________________ 

Heat Content (Btu rating) ___________       Sulfur Content (%) _______    Ash Content (%) _________ 

 

§4.5 Emitting Unit Location    

Latitude (in decimal degrees): __45.792_________________  Longitude (in decimal degrees): _-112.514_______ 

Datum (NAD27, NAD83, etc.): ___NAD27_______________ 

 

§4.6 Stack Information (if applicable): 

Height (feet) ______________________              Inside Diameter (feet) ________________ 

Exit Gas Temperature (˚F) ___________             Exit Gas Flow Rate (ACFM) ___________  

Exit Gas Velocity (ft/sec) ____________       Exit Gas Moisture Content (%) _________ 

Stack Type (check one):    Downward Exit  Multiple Actual Stacks  Fugitive Source 

     Horizontal Exit  Building Roof Vent   Process Vent 

     Vertical Exit   Vertical Exit with Cap 
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§4.7 Approximate Operating Schedule: 

Hours/Day_____24___________________          Days/Week______7___________________           

Hours/Year____8760___________________      Weeks/Year____52_____________________ 

 

§4.8 Air Pollution Control Equipment and Practices 

Primary and Secondary Air Pollution Control Equipment and/or Procedure Description: _Visual inspection, water 

application___________________________________________________________________________________

____________________________________________________________________________________________

___________________________________________________________________________________________ 

Primary Air Pollution Control Equipment Description: 

Make________________________                   Model_____________________________ 

Type_________________________                  Size_______________________________ 

Year of Manufacture____________                   Year of Installation ___________________ 

Fuel Type(s) __________________                   Estimated Control Efficiency____________                    

Estimated Capital Equipment Cost (not required for Title V Operating Permit applications) ________ 

 

Secondary Air Pollution Control Equipment Description: 

Make________________________                   Model_____________________________ 

Type_________________________                  Size_______________________________ 

Year of Manufacture____________                   Year of Installation ___________________ 

Fuel Type(s) __________________                   Estimated Control Efficiency____________                    

Estimated Capital Equipment Cost (not required for Title V Operating Permit applications) ________ 

 

§4.9 Shakedown Procedures (not required for Title V Operating Permit applications) 

Describe any shakedown procedures that are expected to affect emissions, including the duration of the shakedown 
period: 
____________________________________________________________________________________________
____________________________________________________________________________________________
____________________________________________________________________________________________ 
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§4.10 Continuous Emission Monitoring System (CEMS) – check all that apply: 

 Opacity –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 TRS –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 NOx - Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 CO –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 O2 –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 CO2 –  Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 Other (specify): ____________________________________________________  

 Make __________________ Model ___________ Year ____________   

 Automatic Calibration Valve:  Zero ____________  Span ___________ 

 

§4.11 Emissions Control Analysis (not required for Title V Operating permit applications) 
Best Available Control Technology (BACT) is required for all sources obtaining a MAQP.  The BACT analysis 
should be conducted separately for each pollutant emitted from each emitting unit.  Control costs (cost per ton of 
air pollutant controlled) should be calculated for each option.  Options may then be eliminated for economic, 
energy or environmental reasons.  The control option that is selected should have controls or control costs similar 
to other recently permitted similar sources and should be capable of achieving appropriate emission standards.  If 
necessary, a separate start-up/shut-down BACT analyses should be conducted. 

Lowest Achievable Emission Rate (LAER) is required for major stationary sources and major modifications 
located in a nonattainment area.  LAER is also required for major stationary sources or major modifications located 
in an area designated as attainment or unclassified under 40 CFR 81.327, but would cause or contribute to a 
violation of the National Ambient Air Quality Standards (NAAQS) in a nearby nonattainment area.  The LAER 
analysis shall demonstrate that the emission rate proposed is equivalent to the most stringent emission rate 
achievable or contained in any state implementation plan for a similar source. 

Attach BACT/LAER Analysis Results, as applicable.   

Applicable Requirement (check all that apply):                BACT    LAER 

 

§4.12 Stack Height and Dispersion Technique Analysis (not required for Title V Operating Permit applications) 

If applicable, supply a stack height and dispersion technique analysis demonstrating compliance with the 
requirements of the Stack Heights and Dispersion Technique Rule (ARM 17.8, Subchapter 4) 
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§ 5.0  Project and Site Information 
 
Note:  This section is not required to be completed for Title V Operating Permit applications. 
 
Identify the landowner of the proposed project site and the current land use (industrial, agricultural, 
residential, etc.): __The current property is patented land owned by Timberline Resources Corporation.  
The current land use is agricultural. 
______________________________________________________________________ 
 
Indicate the approximate distance to the nearest home and/or structure not associated with the proposed 
project site:   
 
The project is located more than 2 air miles from the nearest home and/or structure not associated with the 
proposed project.  
_____________________________________________________________________________________ 
 
Summarize the aesthetic character of the proposed project site and the surrounding community or 
neighborhood.  Include a description of recreational opportunities and any unique cultures in the area that 
may be affected by the proposed project:  
 
The patented land is part of a historic mining district surrounded by public lands which is open for typical 
multiple land uses managed by the USFS. 
_____________________________________________________________________________________
____________________________________________________________________________________ 
 
Describe the noise levels created by the proposed project:  
 
The majority of the exploration activities will be underground and will not be heard.  Some noise 
activities will occur on the surface that could be heard on adjacent public lands. 
_____________________________________________________________________________________
_____________________________________________________________________________________ 
 
Summarize other industrial activities at or near the site:  
 
The property is patented mining land which has historically been mined.  The surrounding public lands 
are also part of this historic mining district for which no industrial activities are none to occur.  Some 
grazing occurs on the public lands. 
_____________________________________________________________________________________
_____________________________________________________________________________________ 
 
List other permits and/or approvals which have been obtained or will be obtained for this project 
(including MPDES permits, open cut permit, hazardous waste permit, etc.):  
 
An amendment to the Exploration Permit is currently being reviewed by MDEQ.  Other permits for septic 
systems, potable water, and amendments to water rights will be completed. 
_____________________________________________________________________________________
_____________________________________________________________________________________ 
 
Indicate the number of employees currently employed and the increase or decrease in the number of 
people employed at this site as a result of the proposed project:  
 
The exploration program will involve approximately 50 employees. 
_____________________________________________________________________________________ 
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Describe any upgrades of utilities that may be necessary to meet the power demands for this proposed 
project:  
 
None required. 
_____________________________________________________________________________________
_____________________________________________________________________________________ 
 
Identify the amount of land that will be disturbed, in acres, as a result of this proposed project:  
 
52 acres_________ 
 
Identify any fish or wildlife habitat, animal or bird species, or any known migration or movement of 
animals at the project site:  The area contains typical wildlife common to this area of Montana.  There are 
no known critical areas or wildlife sanctuaries located near the project or area. 
_____________________________________________________________________________________
_____________________________________________________________________________________ 
 
Identify any plant species (including types of trees, shrubs, grasses, crops, and aquatic plants) at the 
proposed project site:  
 
The site is typically lodgepole pine and subalpine fir with associated similar shrubs and grasses for the 
elevation and precipitation for the area.  The steep and rocky terrain limits soil profiles that support a 
wide range of vegetation. 
_____________________________________________________________________________________
_____________________________________________________________________________________ 
 
Describe any proposed discharges into surface water or onto the proposed project site:  
 
No discharges to surface water is proposed. 
_____________________________________________________________________________________
_____________________________________________________________________________________ 
 
Identify any potential impacts to wetlands and/or changes in the drainage patterns at the proposed project 
site:   
 
There are no jurisdictional wetlands proposed to be impacted by the project.  No changes in drainages 
patterns are expected to occur from the proposed exploration project. 
_____________________________________________________________________________________
_____________________________________________________________________________________ 
 
Summarize the soils and geology of the project site.  Include a description of any disruption, 
displacement, erosion, compaction, moisture loss, or over-covering of soil that would reduce the 
productivity or fertility of the soil at the site:   
 
The site ranges from rolling topography to steeper slopes with significant rock outcrops.  The site is 
dominated by the Goldflint family soil and rock outcrop.  Soils typically are coarse sandy loam, very 
coarse gravelly sand, and stoney sandy loam. 
_____________________________________________________________________________________
_____________________________________________________________________________________ 
 
Summarize any access to recreational activities or wilderness areas near the proposed project site:  
 
There are no wilderness areas near the project site.  The surrounding land is public land which is open to 
multiple use by the public. 
_____________________________________________________________________________________ 
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Describe any state, county, city, United States Forest Service (USFS), Bureau of Land Management 
(BLM), or tribal zoning or management plans and/or goals that might affect the site:  

The proposed project is located on private land.  There are no known zoning restrictions that would be in 
affect at the site. 
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§ 6.0  Instructions on Public Notice For Montana Air Quality Permit 
 
Note:  This section is not required to be completed for Title V Operating Permit applications. 
 
The applicant shall publish the following notification no earlier than 10 days prior to the date the 
applicant's MAQP application will be submitted to the Department, and no later than 10 days following 
the date of submittal.  The notice shall be published once in the legal notice section of a newspaper of 
general circulation in the area affected.  (Note:  MAQP applications for solid waste incinerators, subject 
to 75-10-221, Montana Code Annotated (MCA), or hazardous waste incinerators or boilers or industrial 
furnaces, subject to 75-10-406, MCA, must publish three public notices, each on separate days, in the 
legal notice section of a newspaper in the county in which the source is proposed be located.)  Any fees 
associated with publication of this notice are the responsibility of the permit applicant.  Questions 
regarding an appropriate newspaper should be addressed to the Department.   
 
An Affidavit of Publication of Public Notice must be submitted with the application or the permit 
application will be deemed incomplete.  This notice is required by the air quality rules.  The notice to be 
published must contain all text, excluding the text in italics, within the box below. 
 

Public Notice 

Notice of Application for a Montana Air Quality Permit (MAQP), pursuant to Sections 75-2-211 and 75-2-215, MCA, and 

the Air Quality Rules).   ___Timberline Resources Corporation (an Idaho corporation)_______________________,  
                                                                                                                                 Name of Applicant(s) 

______will file_________ on or about ____July 15, 2009__ an application for a MAQP or a modification to an 
            has filed / will file                                                                   Date 

existing MAQP from the Montana Department of Environmental Quality.  Applicant(s) seeks approval of its application 
for:  

The Butte Highlands Exploration Project for a generator, shotcrete plant, and Cemented Rock Fill Plant required to support 
mine exploration activities.  The project is located south of Butte, Montana in the historic mining area known as the 
Highlands District at the intersection of the Highlands Road and U.S. Forest Service Road 8520. 

________________________________________________________________________________________ 

(Brief description of source for which permit is being applied, and a narrative description of the site location such as nearby towns, roads, landmarks, etc.) 

The legal description of the site is:  Sections _31 and 32__, Township _1 North__, Range _7 West___________ in 
___Silver Bow_______ County, Montana. 

Within 40 days of the receipt of a completed application, the Department will make a preliminary determination whether 
the permit should be issued, issued with conditions, or denied.  Any member of the public with questions or who wishes to 
receive notice of the preliminary determination, and the location where a copy of the application and the Department’s 
analysis of it can be reviewed, or to submit comments on the preliminary determination, must contact the Department at 
Department of Environmental Quality, Air Resources Management Bureau, Air Permitting Section Supervisor at P.O. Box 
200901, Helena, MT  59620-0901, telephone (406) 444-3490.  Any comments on the preliminary determination must be 
submitted to the Department within the specified timeframe (within 15 or 30 days after the preliminary determination is 
issued). 
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§  7.0  Applicable Requirements 

§7.1 Applicable Requirements 

Attach a complete listing and description of all applicable air pollution control requirements, including rules 
and regulations which have been promulgated at the time of the submittal of the application, but which will become 
effective at a later date.  Explain any proposed exemptions from otherwise applicable requirements.  Describe or 
reference any applicable test methods for determining compliance with each applicable requirement. 

See attached permit application document for a list of applicable requirements. 

§7.2 Additional Requirements 

Additional requirements may apply.  A description of the requirements listed below is included in the Section 7.2 
Supplement included on page 17 of this application.  Note which of the following requirements apply to this 
permit application (check each that applies): 

  Ambient Air Quality Impact Analysis  

  Alternative Siting Analysis  

  Alternative Operating Scenario  

  Compliance Schedule/Plan  

  Compliance Certification 

  Additional Requirements for solid or hazardous waste incinerators or BIFS subject to 75-10-406, MCA 

  Additional Requirements for Commercial Medical and Commercial Hazardous Waste Incinerators, including 
BIFS Subject to 75-10-406, MCA 

§  8.0  Certification of Truth, Accuracy, and Completeness  
 

I hereby certify that, to the best of my knowledge, information and belief, formed after reasonable 
inquiry, the information provided in this permit application is true, accurate, and complete. 
 
(Name, title and signature of corporate officer, responsible official, authorized representative, or 
designated representative under Title IV 1990 FCAA.) 
 
 
Name____See Appendix E of Permit Application for Signed Copy____________________ 

(Print or Type) 
Title______________________    Phone______________  Email:___________________ 

Signature____________________________________  Date_______________________ 
  (Original Signature Required) 
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APPLICATION CHECKLIST 
 

The information contained in the checklist below must be submitted in order for the application to 
be considered complete.  Additional information may be required by the Department.  Please 
contact the Department if there are any questions or if the applicant would like a pre-application 
meeting with Department personnel. 
 
__X____  Completed Application Form 
__X____  Application Fee 
__X____  Site Map (Not required for Title V Operating Permit applications) 
__X____  Process Flow Diagram (Not required for Title V Operating Permit applications) 
__X___    Emission Inventory Calculations  
__X____  BACT/LAER Analysis (Not required for Title V Operating Permit applications) 
______  Stack Height and Dispersion Techniques Analysis (if applicable, not required for Title V 

Operating Permit applications) 
______  Modeling/Risk Assessment Analysis (if applicable, not required for Title V Operating Permit 

applications) 
__X____   List of Applicable Requirements 
__X____  Affidavit of Public Notice (Not required for Title V Operating permit applications) 
__X____  Certification of Truth, Accuracy, and Completeness – Original Signature (if application form is 

submitted electronically) 
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Supplement to Section 7.2 Additional Requirements 

• Ambient Air Quality Impact Analysis (Not required for Title V Operating Permit applications) 

An ambient air quality impact analysis should include the following: 

1. Existing Air Quality Status – a narrative description of the existing air quality status and 

copies of any existing air monitoring data reports or dispersion modeling.  

2. Ambient Air Quality Monitoring Requirements – a listing and description of all applicable 

state or federal ambient air quality monitoring requirements and a detailed description of any 

proposed ambient air monitoring. 

3. Ambient Air Quality Dispersion Modeling – a description and results of all required ambient 

air quality dispersion modeling. 

4. Air Quality Related Values Analysis – an analysis of the impairment to visibility, soils, and 

vegetation that would occur as a result of the source or modification and general commercial, 

residential, industrial, and other growth associated with the source or modification. (Only 

required for PSD permit applications.) 

5. Visibility Analysis – a demonstration that emissions from the source will not cause or 

contribute to an adverse impact on visibility within a federal Class 1 area and that the source 

is in compliance with the requirements of the Visibility Impact Assessment rules. (Only 

required for PSD permit applications.) 

6. PSD Increment Analysis – a demonstration of compliance with PSD ambient air increments.  

(Only required for PSD permit applications.) 

• Alternative Siting Analysis (Not required for Title V Operating Permit applications.) 

An analysis of alternative sites, sizes, production processes, and environmental control 

techniques for the proposed source which demonstrates that benefits of the proposed source 

significantly outweigh the environmental and social costs imposed as a result of its location, 

construction or modification.  This analysis is only required for major stationary sources and 

major modifications located in a nonattainment area, or for major stationary sources or major 

modifications located in an area designated as attainment or unclassified under 40 CFR 81.327, 

but would cause or contribute to a violations of NAAQS in a nearby nonattainment area (i.e., for 
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those sources required to obtain an MAQP and comply with the requirements of subchapters 9 

and 10 of the air quality rules).  

• Alternative Operating Scenarios (Not required for MAQP applications) 

Sufficient information, as necessary, to define any reasonably anticipated alternative operating 

scenarios included in the Title V Operating Permit, including location, process, regulatory, and 

emission data. 

• Compliance Schedule/Plan (Not required for MAQP applications.  Only required for Title V 

Operating Permit applications for sources already operating.) 

The Compliance Schedule/Plan must include, at a minimum, a description of the compliance 

status of the source with respect to all applicable requirements, as follows: 

a. For applicable requirements that the source is currently in compliance with, a description of 

how compliance will be maintained, including a statement that the source will continue to 

comply with applicable requirements with which it is in compliance; 

b. For applicable requirements that will become effective during the permit term, a statement 

that the source will (in a timely manner) comply with all applicable requirements that 

become effective during the permit term, including rules and regulations which have been 

promulgated at the time of the submittal of the application, but which will become effective 

at a later date, and a schedule for complying with the applicable requirements; and 

c. For applicable requirements that the source is not currently in compliance with, a narrative 

description of how the source will (in a timely manner) achieve compliance with all 

applicable requirements with which the source is not currently in compliance.  The 

compliance schedule shall also include a schedule of measures, including an enforceable 

sequence of actions with milestones, leading to compliance with all requirements.  The 

compliance schedule shall resemble and be at least as stringent as that contained in any 

judicial consent decree or administrative order to which the source is subject.  The schedule 

for submission of certified progress reports shall be no less frequent than once very six 

months. 
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The Compliance Schedule content requirements apply to Title IV (acid rain) sources, except as 

specifically superseded by 40 CFR Part 72 with regard to the schedule and the methods the 

source will use to achieve compliance with the acid rain emission limitations. 

• Compliance Certification 

The following certifications must be submitted: 

1. Certification of compliance with all applicable requirements signed by a responsible official; 

except, in the case of an affected source under the acid rain program, the designated 

representative of the source shall make this certification. (Not required for MAQP 

applications.) 

2. A statement of methods used for determining compliance, including a description of the 

monitoring, recordkeeping, reporting requirements, and test methods.  (Not required for 

MAQP applications.  Only required for Title V Operating Permit applications for sources 

already operating). 

3. A proposed schedule for submitting compliance certifications that is no less than annually 

during the permit term.  (Not required for MAQP applications.  Only required for Title V 

Operating Permit applications for sources already operating). 

4. Certification that all sources owned by the applicant are in compliance with all applicable 

rules and regulations. (Not required for Title V Operating Permit applications.  Only required 

for PSD permit applications). 

• Additional Requirements for Solid and Hazardous Waste Incinerators or BIFs Subject to 

75-10-406, MCA (Not required for Title V Operating Permit applications.  Only required for 

MAQP applications for Solid or Hazardous Waste Incinerators or Boilers and Industrial Furnaces 

(BIFs) subject to 75-10-406, MCA.) 

The following information must be submitted: 

1. A health risk assessment showing that the projected emissions and ambient concentrations 

will constitute a negligible risk to the public health, safety, and welfare and to the 

environment.  That health risk assessment will include evaluation of cumulative risk both to 

the human health and the environment through all known exposure pathways. 

2. A BACT analysis for all air pollutants, including hazardous air pollutants (HAPs). 
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3. Three public notices, the form for which is included with the application form, must be 

published in a newspaper of general circulation in the county where the source is to be 

located (Section 6 of the permit applications). 

4. Ambient air quality impact analysis that describes the ambient impact of all air pollutants 

including HAPs. 

• Additional requirements for Commercial Medial and Commercial Hazardous Waste 

Incinerators, Including BIFs Subject to 75-10-406 MCA (Not required for Title V Operating 

Permit applications.) 

The following information must be submitted: 

1. A complete description of all the types, amounts, and sources of chlorinated plastics and 

other materials included in the waste stream that may be a source of, or lead to the creation 

of chlorinated dioxins, furans, heavy metals, or carcinogens. 

2. A LAER analysis, unless BACT is adequate to prevent exceedance of the applicable federal 

standards. 

3. A listing and demonstration of compliance with the applicable federal standards. 

4. Compliance disclosure statement containing the following information: 

a. The name, business address, and social security number of the applicant and each 

principal. 

b. A description of any civil or administrative complaint filed within the five years prior to 

the submittal of the application against the applicant or any principal for violation of an 

environmental protection law in Montana and whether the complaint resulted in a civil or 

administrative penalty. 

c. A description of all judgements of criminal conviction entered against the applicant, or 

any principal, for the violation of an environmental protection law in another state the 

five years prior to the submittal of the application that resulted from the operation of a 

BIF that, if located in Montana, would be subject to the requirements of 75-10-406, 

MCA. 
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Air Emissions Inventory
Butte Highlands Project
Underground Exploration Project

Source 
ID Description

Point or 
Fugutive Emission Control

Annual 
PM10 

Emissions 
(tpy)

24-Hour 
PM10 

Emissions 
(lb/day)

Annual 
PM2.5 

Emissions 
(tpy)

24-Hour 
PM2.5 

Emissions 
(lb/day)

Annual 
NOx 

Emissions 
(tpy)

24-Hour 
NOx 

Emissions 
(lb/day)

Annual CO 
Emissions 

(tpy)

24-Hour 
CO 

Emissions 
(lb/day)

Annual 
SO2 

Emissions 
(tpy)

24-Hour 
SO2 

Emissions 
(lb/day)

Annual 
VOC 

Emissions 
(tpy)

24-Hour 
VOC 

Emissions 
(lb/day)

Annual Lead 
Emissions 

(tpy)

Underground Mine
1 Wet Drilling F 10000 tpy 500 tpd 8760 hr/yr Good Operating Practices 0.0004 0.04 0.0004 0.04 -- -- -- -- -- -- -- -- 7.20E-10
2 Blasting - Particulate F 720 blasts 2 blasts 240 ft2/blast Good Operating Practices 0.01 0.05 0.0006 0.003 -- -- -- -- -- -- -- -- 1.75E-08
3 Blasting - Gaseous F 180 tpy 0.5 tpd 2 shots/day Good Operating Practices -- -- -- -- 0.05 0.25 2.43 13.50 -- -- -- -- --
4 Underground Ore Loading F 10000 tpy 500 tpd 8760 hr/yr Good Operating Practices 0.00064 0.064 0.0001 0.01 -- -- -- -- -- -- -- -- 1.16E-09
5 Underground Development Rock Loading F 150000 tpy 500 tpd 8760 hr/yr Good Operating Practices 0.0097 0.064 0.0015 0.01 -- -- -- -- -- -- -- -- 1.74E-08

Surface Operations
6 Ore Unloading F 10000 tpy 500 tpd 8760 hr/yr Good Operating Practices 0.0028 0.28 0.00043 0.04 -- -- -- -- -- -- -- -- 5.05E-09
7 Development Rock Unloading F 150000 tpy 500 tpd 8760 hr/yr Good Operating Practices 0.042 0.28 0.0064 0.04 -- -- -- -- -- -- -- -- 7.58E-08
8 Ore Haul Truck Loading F 10000 tpy 500 tpd 8760 hr/yr Good Operating Practices 0.0028 0.28 0.00043 0.04 -- -- -- -- -- -- -- -- 5.05E-09
9 Ore Haul Truck Travel F 286 rt/yr 15 rt/day 0.53 miles RT Watering 0.06 12.10 0.012 1.21 -- -- -- -- -- -- -- -- --

10 Unloading to Sand Storage Area F 12600 tpy 75 tpd 8760 tpy Good Operating Practices 0.0062 0.074 0.0012 0.01 -- -- -- -- -- -- -- -- --
11 Cement Silo Loading P 17700 tpy 127 tpd 8760 hr/yr Baghouse 0.14 0.77 0.14 0.77 -- -- -- -- -- -- -- -- --
12 Shotcrete Plant Sand Transfer to Mixing Pit w/FEL F 12600 tpy 75 tpd 8760 hr/yr Good Operating Practices 0.0062 0.074 0.0012 0.01 -- -- -- -- -- -- -- -- --
13 Shotcrete Plant Cement Feed Auger to Mixing Tank P 3700 tpy 22 tpd 8760 hr/yr Water spray 0.0089 0.11 0.0018 0.02 -- -- -- -- -- -- -- -- --
14 CRF Plant Aggregate Hopper Loading w/FEL F 200000 tpy 1500 tpd 8760 hr/yr Good Operating Practices 0.33 4.95 0.066 0.99 -- -- -- -- -- -- -- -- --
15 CRF Plant Cement Feed Auger to Mixing Hopper P 14000 tpy 105 tpd 8760 hr/yr Process Water Added 0.94 14.07 0.22 3.24 -- -- -- -- -- -- -- -- --
16 FEL Travel F 95,813 rt/yr 263 rt/day 0.15 miles RT Watering 9.65 52.86 0.96 5.29 -- -- -- -- -- -- -- -- --
17 Shotcrete and CRF Truck Transport to Underground F 9,212 rt/yr 68 rt/day 0.15 miles RT Watering 1.03 15.16 0.10 1.52 -- -- -- -- -- -- -- -- --

Combustion Equipment
18 Diesel Generator - Caterpillar C27 DITA P 924 hp 924 hp 8760 hr/yr Good Operating Practices 1.05 5.76 1.05 5.76 54.40 298.08 6.53 35.76 1.38 7.58 0.96 5.28 --
19 Emergency Backup Generator - Caterpillar P -- 475 hp 500 hr/yr Good Operating Practices 0.039 3.77 0.039 3.77 1.18 113.10 0.68 65.34 0.029 2.80 0.079 7.54 --
20 Air Compressor - Caterpillar P 275 hp 275 hp 8760 hr/yr Good Operating Practices 1.06 5.82 1.06 5.82 18.32 100.40 22.57 123.68 0.25 1.35 2.66 14.55 --
21 Diesel Welder - Kubota P 26 hp 26 hp 8760 hr/yr Good Operating Practices 0.11 0.62 0.11 0.62 1.26 6.88 1.03 5.64 0.04 0.21 0.15 0.83 --
22 Fuel Storage F 350,000 gal/yr -- -- -- -- -- -- -- -- -- -- 4.11E-03 2.25E-02 --

Wind Erosion
23 Development Rock Stockpile F 29.4 acres 29.4 acres 8,760 hr/yr Watering, Depletion 3.35 18.36 0.50 2.75 -- -- -- -- -- -- -- -- --

Total Point Source Emissions 3.35 30.92 2.62 20.00 75.16 518.45 30.81 230.42 1.70 11.93 3.85 28.20 0.00E+00

Total Fugitive Source Emissions 14.49 104.64 1.66 11.98 0.05 0.25 2.43 13.50 -- -- 4.11E-03 2.25E-02 1.23E-07

Annual 
Throughput

Maximum 
Short-Term 
Throughput Operating Rate



Butte Highlands Project
Wet Drilling
Source ID 1

Annual 
Throughput

Maximum 
Daily 

Throughput

PM10 

Emission 
Factor1

Annual PM10 

Emissions

Annual 
PM10 

Emissions
Maximum 24-Hr 
PM10 Emissions

PM2.5 

Emission 
Factor1

Annual PM2.5 

Emissions

Maximum 
24-Hr PM2.5 

Emissions
Annual Lead 
Emissions

(tons/yr) (tons/day) (lb/ton) (lb/yr) (tpy) (lb/day) (lb/ton) (tpy) (lb/day) (tpy)

10,000 500 0.00008 0.80 0.0004 0.04 NA 0.0004 0.04 7.20E-10

Notes:
1 AP-42 (EPA, 2004), Table 11.19.2-2, "Emission Factors for Crushed Stone Processing Operations."  No emissions data for PM2.5

    is available for wet drilling; therefore, PM2.5 is considered equivalent to PM10 for this source.



Butte Highlands Project
Blasting - Particulate Emissions
Source ID 2

Area Blasted
Blasts per 

Year
Blasts per 

Day

Annual 
PM10 

Emissions

Maximum 24-
Hr PM10 

Emissions

Annual 
PM2.5 

Emissions

Maximum 24-
Hr PM2.5 

Emissions
Annual Lead 
Emissions

(ft2) (tpy) (lb/day) (tpy) (lb/day) (tpy)

240.00 720.00 2.00 0.01 0.05 0.0006 0.003 1.75E-08

Notes:
1 AP-42 (EPA, 1998), Table 11.9-1, "Emission Factor Equations for Uncontrolled Open Dust Sources at Western Surface Coal Mines."



Butte Highlands Project
Blasting - Gaseous Emissions
Source ID 3

Explosive Pollutant

Annual 
Explosive 

Usage

Max Daily 
Explosive 

Usage
Emission 

Factor
Annual 

Emissions

Maximum 
24-Hr 

Emissions
(tpy) (tons/day) (lb/ton) (tpy) (lb/day)

Dyno RU Emulsion NOx 180 0.50 0.50 0.05 0.25
CO 180 0.50 27.0 2.43 13.5

Note:

Emulsion derived from mineral oil, insignificant sulfur content.

NOx and CO factors from Dyno Nobel North America, "Emission Factors for Dyno RU Emulsion", 
August 26, 2005 (see attached specification sheets).







Butte Highlands Project
Underground Ore Loading
Source ID 4

Annual 
Throughput

Maximum 
Daily 

Throughput

Average 
Wind 
Speed

Moisture 
Content

Emission 
Control 

Efficiency

PM10 

Emission 
Factor1

Annual 
PM10 

Emissions

Annual 
PM10 

Emissions

Maximum 
24-Hr PM10 

Emissions

PM2.5 

Emission 
Factor1

Annual 
PM2.5 

Emissions

Maximum 
24-Hr 
PM2.5 

Emissions

Annual 
Lead 

Emissions
(tpy) (tons/day) (mph) (%) (%) (lb/ton) (lb/year) (tpy) (lb/day) (lb/ton) (tpy) (lb/day) (tpy)

10,000 500 2 4 0 0.00013 1.29 0.00064 0.064 0.00002 0.00010 0.010 1.161E-09

Notes:
1 AP-42 (EPA, 1995), Section 13.2.4, "Aggregate Handling and Storage Piles."



Butte Highlands Project
Underground Development Rock Loading
Source ID 5

Annual 
Throughput

Maximum 
Daily 

Throughput

Average 
Wind 
Speed

Moisture 
Content

Emission 
Control 

Efficiency

PM10 

Emission 
Factor1

Annual 
PM10 

Emissions

Annual 
PM10 

Emissions

Maximum 
24-Hr PM10 

Emissions

PM2.5 

Emission 
Factor1

Annual 
PM2.5 

Emissions

Maximum 
24-Hr 
PM2.5 

Emissions

Annual 
Lead 

Emissions
(tpy) (tons/day) (mph) (%) (%) (lb/ton) (lb/year) (tpy) (lb/day) (lb/ton) (tpy) (lb/day) (tpy)

150,000 500 2 4 0 0.00013 19.34 0.0097 0.064 0.00002 0.0015 0.010 1.741E-08

Notes:
1 AP-42 (EPA, 1995), Section 13.2.4, "Aggregate Handling and Storage Piles."



Butte Highlands Project
Ore Unloading
Source ID 6

Annual 
Throughput

Maximum 
Daily 

Throughput

Average 
Wind 

Speed 2
Moisture 
Content

Emission 
Control 

Efficiency

PM10 

Emission 
Factor1

Annual 
PM10 

Emissions

Annual 
PM10 

Emissions

Maximum 
24-Hr PM10 

Emissions

PM2.5 

Emission 
Factor1

Annual 
PM2.5 

Emissions

Maximum 
24-Hr 
PM2.5 

Emissions

Annual 
Lead 

Emissions
(tpy) (tons/day) (mph) (%) (%) (lb/ton) (lb/year) (tpy) (lb/day) (lb/ton) (tpy) (lb/day) (tpy)

10,000 500 6.2 4 0 0.00056 5.61 0.0028 0.28 0.000085 0.00043 0.043 5.052E-09

Notes:
1 AP-42 (EPA, 1995), Section 13.2.4, "Aggregate Handling and Storage Piles."
2 Average wind speed at Butte, MT ASOS 1996-2006, from Western Regional Climate Center.



Butte Highlands Project
Development Rock Unloading
Source ID 7

Annual 
Throughput

Maximum 
Daily 

Throughput

Average 
Wind 

Speed 2
Moisture 
Content

Emission 
Control 

Efficiency

PM10 

Emission 
Factor1

Annual 
PM10 

Emissions

Annual 
PM10 

Emissions

Maximum 
24-Hr PM10 

Emissions

PM2.5 

Emission 
Factor1

Annual 
PM2.5 

Emissions

Maximum 
24-Hr 
PM2.5 

Emissions

Annual 
Lead 

Emissions
(tpy) (tons/day) (mph) (%) (%) (lb/ton) (lb/year) (tpy) (lb/day) (lb/ton) (tpy) (lb/day) (tpy)

150,000 500 6.2 4 0 0.00056 84.20 0.042 0.28 0.000085 0.0064 0.043 7.578E-08

Notes:
1 AP-42 (EPA, 1995), Section 13.2.4, "Aggregate Handling and Storage Piles."
2 Average wind speed at Butte, MT ASOS 1996-2006, from Western Regional Climate Center.



Butte Highlands Project
Ore Haul Truck Loading
Source ID 8

Annual 
Throughput

Maximum 
Daily 

Throughput

Average 
Wind 

Speed 2
Moisture 
Content

Emission 
Control 

Efficiency

PM10 

Emission 
Factor1

Annual 
PM10 

Emissions

Annual 
PM10 

Emissions

Maximum 
24-Hr PM10 

Emissions

PM2.5 

Emission 
Factor1

Annual 
PM2.5 

Emissions

Maximum 
24-Hr 
PM2.5 

Emissions

Annual 
Lead 

Emissions
(tpy) (tons/day) (mph) (%) (%) (lb/ton) (lb/year) (tpy) (lb/day) (lb/ton) (tpy) (lb/day) (tpy)

10,000 500 6.2 4 0 0.00056 5.61 0.0028 0.28 0.000085 0.00043 0.043 5.052E-09

Notes:
1 AP-42 (EPA, 1995), Section 13.2.4, "Aggregate Handling and Storage Piles."
2 Average wind speed at Butte, MT ASOS 1996-2006, from Western Regional Climate Center.



Butte Highlands Project
Ore Haul to County Road - Unpaved Road Emissions
Source ID 9

Vehicle Type
Average 
Vehicle 
Weight1

Annual 
Throughput

24-Hour 
Throughput

Silt 
Content2

24-Hour 
Round 
Trips

Annual 
Round 
Trips

Round Trip 
Distance 
(above 
ground)

Annual 
Vehicle 
Miles 

Traveled3

24-Hour 
Vehicle 
Miles 

Traveled3

Emission 
Control 

Efficiency4

PM10 

Emission 
Factor5

Annual   
PM10 

Emissions6

Annual   
PM10 

Emissions

Maximum 
24-Hour   

PM10 

Emissions6

PM2.5 

Emission 
Factor5

Annual   
PM2.5 

Emissions

Maximum 
24-Hour   

PM2.5 

Emissions6

(tons) (tpy) (tons/day) (%) (rt/day) (rt/yr) (miles) (VMT) (VMT) (%) (lb/VMT) (lb/year) (tpy) (lb/day) (lb/VMT) (tpy) (lb/day)

30-ton Haul Truck 37.00 10,000 500 7.5 15 286 0.53 152 7.95 50 3.04 230.66 0.06 12.10 0.30 0.012 1.21

Notes:
1 Average weight based on empty vehicle weight of 19 tons, payload of 35 tons.
2 AP-42 Supplement E (EPA, 1998), Table 13.2.2-1, Typical Silt Content Values of Surface Material on Industrial and Rural Unpaved roads, silt content average for haul roads
  to and from pit in stone quarry, taconite mine, and western surface coal mine.
3 Calculated as Round Trips per Vehicle Type x Round Trip Distance.
4 From regular water application.  
5 AP-42 (EPA, 1995), Section 13.2.2, "Unpaved Roads" (Equation 1a).  
6 Calculated as Emissions in (lb/VMT) x Vehicle Miles Traveled (VMT).



Butte Highlands Project
Aggregate Transfers
Source IDs 10, 12, 14

Description
Annual 

Throughput 
Maximum Daily 

Throughput

PM10 

Emission 
Factor

Annual 
PM10 

Emissions
Maximum 24-Hr 
PM10 Emissions

Annual PM2.5 

Emissions 4

Maximum 24-Hr 
PM2.5 

Emissions4

(tpy) (tons/day) (lb/ton) (tpy) (lb/day) (tpy) (lb/day)

10  Unloading to Sand Storage Area1 12,600 75 0.00099 0.0062 0.074 0.0012 0.015

12  Shotcrete Plant Sand Transfer to Mixing Pit w/FEL2 12,600 75 0.00099 0.0062 0.074 0.0012 0.015

14  CRF Plant Aggregate Hopper Loading w/FEL3 200,000 1500 0.0033 0.33 4.95 0.066 0.99

Notes:

1 AP-42 (EPA, 2001).  Section 11.12 Concrete Batching, Table 11.12-2, emission factor for uncontrolled sand transfer.
2 AP-42 (EPA, 2001).  Section 11.12 Concrete Batching, Table 11.12-2, emission factor for uncontrolled sand transfer.
3 AP-42 (EPA, 2001).  Section 11.12 Concrete Batching, Table 11.12-2, emission factor for uncontrolled aggregate transfer.
4 PM2.5 emission factors not available for these transfer types without specific site data.  PM10 emissions multiplied by 0.20 to estimate PM2.5 

   emission rate based on the ratio of PM10 to PM2.5 for uncontrolled transfers found in AP-42 Section 11.12, Table 11.12-4.



Butte Highlands Project
Cement Silo Loading
Source ID 11

Description
Annual 

Throughput

Maximum 
Daily 

Throughput

Design 
Baghouse 

Volume Flow 
Rate Pollutant

Emission 
Factor1

Annual PM10 

Emissions

Maximum 24-
Hr PM10 

Emissions

Annual 
PM2.5 

Emissions2

Maximum 24-
Hr PM2.5 

Emissions2

(tpy) (tons/day) (cfm) (gr/scf) (tpy) (lb/day) (tpy) (lb/day)

Cement Silo Loading 17700 127 375 PM10 0.01 0.14 0.77 0.14 0.77

Note:
1  Emission factor based on design outlet grain loading of 0.01 gr/scf from manufacturer specifications.  Baghouse control efficiency manufacturer-rated at 99.99%
2  PM2.5 emissions from baghouse outlet estimated equivalent to PM10.



Butte Highlands Project
Cement Transfers
Source IDs 13, 15

Description Control
Annual 

Throughput 

Maximum 
Daily 

Throughput

PM10 

Emission 
Factor

Annual PM10 

Emissions
Maximum 24-Hr 
PM10 Emissions

Annual PM2.5 

Emissions 4

Maximum 24-Hr 
PM2.5 

Emissions5

(tpy) (tons/day) (lb/ton) (tpy) (lb/day) (tpy) (lb/day)

13  Shotcrete Plant Cement Feed Auger to Mixing Tank 1 Water Spray 3,700 22.00 0.0048 0.0089 0.11 0.0018 0.021

15  CRF Plant Cement Feed Auger to Mix Hopper 2 None 3 14,000 105.00 0.1340 0.94 14.07 0.22 3.24

Notes:
1 AP-42 (EPA, 2001), Section 11.12-2, Table 11.12-2, "Emission Factors for Concrete Batching" for controlled mixer loading.
2 AP-42 (EPA, 2001), Section 11.12-2, Table 11.12-2, "Emission Factors for Concrete Batching" for uncontrolled mixer loading.
3 Process water added to hopper during cement transfer.
4 PM2.5 emission factor not available for this transfer type without specific site data.  PM10 emissions multiplied by 0.20 to estimate PM2.5 

   emission rate based on the ratio of PM10 to PM2.5 for uncontrolled transfers found in AP-42 Section 11.12, Table 11.12-4.
5 PM2.5 emission factor not available for this transfer type without specific site data.  PM10 emissions multiplied by 0.23 to estimate PM2.5 

   emission rate based on the ratio of PM10 to PM2.5 for controlled transfers found in AP-42 Section 11.12, Table 11.12-4.



Butte Highlands Project

Source ID 16

Vehicle 
Type

Average 
Vehicle 
Weight1

Payload
Annual 

Throughput2
24-Hour 

Throughput
Silt 

Content3
24-Hour 
Round 
Trips

Annual 
Round 
Trips

Average 
Round 

Trip 
Distance4

Annual 
Vehicle 
Miles 

Traveled4

24-Hour 
Vehicle 
Miles 

Traveled4

Emission 
Control 

Efficiency 
(Watering)

PM10 

Emission 
Factor5

Annual   
PM10 

Emissions6

Annual   
PM10 

Emissions

Maximum 
24-Hour   

PM10 

Emissions6

PM2.5 

Emission 
Factor5

Annual   
PM2.5 

Emissions6

Annual   
PM2.5 

Emissions

Maximum 
24-Hour   

PM2.5 

Emissions6

(tons) (tons) (tpy) (tons/day) (%) (rt/day) (rt/yr) (miles) (VMT) (VMT) (%) (lb/VMT) (lb/year) (tpy) (lb/day) (lb/VMT) (lb/year) (tpy) (lb/day)

FEL 28.0 6.0 212,600 1,575 7.5 263 95,813 0.15 14,372 39.38 50 2.68 19292.27 9.65 52.86 0.27 1929.23 0.96 5.29

Notes:
1 Operating weight of 25 tons taken from CAT 966 specification sheet.  Assumes bucket capacity of 6 tons and bucket empty on return trip.
2 Throughput based on total sand (Shotcrete Plant) and aggregate (CRF Plant) combined.
3 AP-42 Supplement E (EPA, 1998), Table 13.2.2-1, Typical Silt Content Values of Surface Material on Industrial and Rural Unpaved roads, silt content average for haul roads
  to and from pit in stone quarry, taconite mine, and western surface coal mine.
4 Round trip distance is weighted average of distances from CRF and Shotcrete Plants to storage areas.  Emissions calculated as Round Trips x Round Trip Distance.
5 AP-42 (EPA, 1995), Section 13.2.2, "Unpaved Roads" (Equation 1a).  
6 Calculated as Emissions in (lb/VMT) x Vehicle Miles Traveled (VMT).

FEL Travel



Butte Highlands Project
Shotcrete and CRF Transport to Underground
Source ID 17

Vehicle Type
Average 
Vehicle 
Weight

Payload
Annual 
CRF 

Production

24-Hour 
CRF 

Production

Silt 
Content1

Annual 
Round 
Trips

24-Hour 
Round 
Trips

Round 
Trip 

Distance

Annual 
Vehicle 
Miles 

Traveled2

24-Hour 
Vehicle 
Miles 

Traveled2

Emission 
Control 

Efficiency 
(Watering)

PM10 

Emission 
Factor3

Annual   PM10 

Emissions4

Annual   
PM10 

Emissions

Maximum 
24-Hour   

PM10 

Emissions4

PM2.5 

Emission 
Factor3

Annual   
PM2.5 

Emissions

Maximum 24-
Hour   PM2.5 

Emissions4

(tons) (tons) (tpy) (tons/day) (%) (rt/yr) (rt/day) (miles) (VMT) (VMT) (%) (lb/VMT) (lb/year) (tpy) (lb/day) (lb/VMT) (tpy) (lb/day)

CRF Truck Travel 35 25 214,000 1,605 7.5 8,560 64 0.15 1284 9.63 50 2.968 1905.66 0.95 14.29 0.297 0.10 1.43

Shotcrete Truck Travel 35 25 16,300 97 7.5 652 4 0.15 97.8 0.582 50 2.968 145.15 0.07 0.86 0.297 0.007 0.086

Total 1.03 15.16 0.10 1.52

Notes:
1 AP-42 Supplement E (EPA, 1998), Table 13.2.2-1, Typical Silt Content Values of Surface Material on Industrial and Rural Unpaved roads, silt content average for haul roads
  to and from pit in stone quarry, taconite mine, and western surface coal mine.
2 Calculated as Round Trips per Vehicle Type x Round Trip Distance.
3 Emission factor from AP-42 13.2.2, Unpaved Roads (Equation 1a).
4 Calculated as Emissions in (lb/VMT) x Vehicle Miles Traveled (VMT).



Butte Highlands Project
Diesel Combustion Sources

Source 
Number Engine Size

Fuel 
Consumption 

Rate Pollutant
Emission 

Factor
Emission 

Factor
Operating 
Schedule

Maximum       
24-Hour 

Emission Rate
Annual 

Emission Rate Notes:
(hp) (gal/hr) (g/hp-hr) (lb/hr) (hr/yr) (lb/day) (tpy)

18 Diesel Generator Set 924 43.85 NOx -- 12.42 8760 298.08 54.40
Caterpillar C27 DITA CO -- 1.49 8760 35.76 6.53

SO2 -- 0.3157 8760 7.58 1.38
PM10 / PM2.5 -- 0.24 8760 5.76 1.05

VOC -- 0.22 8760 5.28 0.96

19 Diesel Emergency Backup Generator 475 16.2 NOx 4.5 -- 500 113.10 1.18
Caterpillar CO 2.6 -- 500 65.34 0.68

SO2 -- 0.11664 500 2.799 0.029
PM10 / PM2.5 0.15 -- 500 3.77 0.039

VOC 0.30 -- 500 7.54 0.079

20 Diesel Air Compressor 275 7.8 NOx 6.9 -- 8760 100.40 18.32
Caterpillar CO 8.5 -- 8760 123.68 22.57

SO2 -- 0.05616 8760 1.348 0.25
PM10 / PM2.5 0.40 -- 8760 5.82 1.06

VOC 1.0 -- 8760 14.55 2.66

21 Welder 26 1.2 NOx 5.0 -- 8760 6.88 1.26
Kubota CO 4.1 -- 8760 5.64 1.03

SO2 -- 0.00864 8760 0.207 0.038
PM10 / PM2.5 0.45 -- 8760 0.62 0.11

VOC 0.60 -- 8760 0.83 0.15

Total 75.16 NOx
30.81 CO

1.70 SO2
2.27 PM10
3.85 VOC

Emissions based on "not to exceed data" from manufacturer's 
specifications for Caterpillar C27 DITA.  SO2 emissions based on fuel 
consumption rate, 7.2 lb/gal, and 0.05% S (500 ppm LSD).

Tier 2 Emissions.  SO2 emissions based on fuel consumption rate, 7.2 
lb/gal, and 0.05% S (500 ppm LSD).

Tier 2 Emissions.  NOx and NMHC split based on EPA-NR-009c.  SO2 
emissions based on fuel consumption rate, 7.2 lb/gal, and 0.05% S 
(500 ppm LSD).

Tier 1 Emissions.  NOx and NMHC split based on EPA-NR-009c.  SO2 
emissions based on fuel consumption rate, 7.2 lb/gal, and 0.05% S 
(500 ppm LSD).



Butte Highlands Project
Fuel Storage
Source ID 22

Location Capacity Description
Estimated Annual 

Turnovers
Estimated Annual 
VOC Emissions

Estimated Annual VOC 
Emissions

(gallons) (lb/yr) (tpy)

Fuel/Oil Storage/Wash Pad 8,000 Double-walled Diesel 25 4.69 2.35E-03

Fuel/Oil Storage/Wash Pad 6,000 Double-walled Bio-Diesel 25 3.53 1.77E-03



Butte Highlands Project
Wind Erosion
Source ID 23

Location
Exposed 

Area
TSP Emission 

Factor 1
Annual PM10 

Emissions2
24-Hour PM10 

Emissions2
Annual PM2.5 

Emissions3
24-Hour PM2.5 

Emissions3

(acres) (tons/acre-year) tpy lb/day

Development Rock Storage Pile4 29.4 0.38 3.35 18.36 0.50 2.75

1  TSP Emission factor from AP-42 Section 11.9, Table 11.9-4 for wind erosion of exposed areas.
2  PM10 emissions estimated using PM10 to TSP ratio of 0.30,
3  PM2.5 emissions estimated using PM2.5 to PM10 ratio of 0.15 (Cowherd, 2005).
4  Exposed area represented by 50% of total stockpile area, a conservative estimate of non-depleted portions of the stockpile.

Reference:
Cowherd, 2005.  Analysis of the Fine Fraction of Particulate Matter in Fugitive Dust Final Report for Western Governors Association
      Western Regional Air Partnership (WRAP).  MRI Project No. 110397.  Midwest Research Institute, October 12, 2005.



Process Weight Rate Calculations
Butte Highlands Project
Underground Exploration Project

Source 
ID Description

Point or 
Fugutive

24-Hour 
TSP 

Emissions1 

(lb/day)

TSP 
Emissions 

(lb/hr)

Process 
Weight 

Rate Limit 
(lb/hr)

11 Cement Silo Loading P 17700 tpy 127 tpd 5.29 tph 2.57 0.11 13.60
12 Shotcrete Plant Sand Transfer to Mixing Pit w/FEL F 12600 tpy 75 tpd 3.13 tph 0.25 0.010 9.49
13 Shotcrete Plant Cement Feed Auger to Mixing Tank P 3700 tpy 22 tpd 0.92 tph 0.35 0.015 4.10
14 CRF Plant Aggregate Hopper Loading w/FEL F 200000 tpy 1500 tpd 62.50 tph 16.50 0.69 47.80
15 CRF Plant Cement Feed Auger to Mixing Hopper P 14000 tpy 105 tpd 4.38 tph 46.90 1.95 11.20

1 TSP emissions calculated based on PM10 emissions, using a PM10 to TSP ratio of 0.30.

Annual 
Throughput

Maximum 
Short-Term 
Throughput

Maximum 
Short-Term 
Throughput
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Gen Set Package Performance Data March 18, 2009
For Help Desk Phone Numbers Click here

Performance Number: DM9081 Change Level: 01

Sales Model: C27 DITA Combustion: DI Aspr: TA
Engine Power:
591 W/F
EKW

619 W/O F
EKW

924 HP

Speed: 1,800 RPM After Cooler: ATAAC

Manifold Type: DRY Governor Type: ELEC After Cooler Temp(F): 120
Turbo Quantity: 2 Engine App: GP Turbo Arrangement:
Hertz: 60 Application Type: PACKAGE-DIE Engine Rating: PGS Strategy:
Rating Type: PRIME Certification: EPA TIER-2 2006 - - 

General Performance Data 1

GEN
W/F
EKW

PERCENT
LOAD

ENGINE
POWER

BHP

ENGINE
BMEP

PSI

FUEL
BSFC

LB/BHP-
HR

FUEL
RATE
GPH

INTAKE
MFLD
TEMP
DEG F

INTAKE
MFLD P
IN-HG

INTAKE
AIR

FLOW
CFM

EXH
MFLD
TEMP
DEG F

EXH
STACK
TEMP
DEG F

EXH
GAS

FLOW
CFM

591 100 924 246.42 0.33 43.85 116.96 38.65 1,684.51 1,171.22 942.62 4,647.42
531.9 90 839 223.8 0.34 40.31 114.26 34.62 1,596.22 1,139.9 922.82 4,336.65
472.8 80 756 201.61 0.34 36.77 111.56 30.68 1,507.94 1,109.12 902.84 4,029.41
443.3 75 715 190.58 0.34 35.03 109.58 28.72 1,462.03 1,092.56 892.22 3,877.55
413.7 70 673 179.41 0.35 33.26 107.6 26.8 1,419.65 1,074.02 880.34 3,725.7
354.6 60 591 157.51 0.35 29.72 103.64 22.95 1,331.36 1,031.54 852.8 3,418.46
295.5 50 509 135.61 0.36 26.15 99.5 19.1 1,243.08 981.68 819.86 3,107.69
236.4 40 429 114.29 0.37 22.4 97.16 15.22 1,140.66 909.5 769.46 2,736.89
177.3 30 347 92.54 0.37 18.54 95 11.19 1,038.25 819.32 702.86 2,348.43
147.8 25 305 81.37 0.38 16.56 93.92 9.15 985.28 767.84 663.62 2,150.67
118.2 20 263 70.05 0.39 14.58 92.84 7.08 928.78 711.86 620.42 1,949.37
59.1 10 177 47.14 0.43 10.83 90.14 4.15 861.68 588.38 519.8 1,624.48

General Performance Data 2
GEN
W/F
EKW

PERCENT
LOAD

ENGINE
POWER

BHP

COMPRESS
OUT PRESS

IN-HG

COMPRESS
OUT TEMP

DEG F
591 100 924 40.84 286.88
531.9 90 839 36.78 269.78
472.8 80 756 32.78 252.86
443.3 75 715 30.74 244.04
413.7 70 673 28.7 234.86
354.6 60 591 24.58 216.14
295.5 50 509 20.46 196.7
236.4 40 429 16.44 175.82

http://tmiweb.cat.com/tmi/tmihome/TMIContactInfo.htm


Performance Data
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177.3 30 347 12.29 154.4
147.8 25 305 10.19 143.6
118.2 20 263 8.05 132.44
59.1 10 177 5.15 116.06

Engine Heat Rejection Data

GEN
W/F
EKW

PERCENT
LOAD

REJ TO
JW

BTU/MN

REJ TO
ATMOS
BTU/MN

REJ TO
EXHAUST
BTU/MN

EXH
RCOV

TO 350F
BTU/MN

FROM
OIL
CLR

BTU/MN

FROM
AFT
CLR

BTU/MN

WORK
ENERGY
BTU/MN

LHV
ENERGY
BTU/MN

HHV
ENERGY
BTU/MN

591 100 15,696.1 8,132.4 33,325.8 18,767.1 5,055.7 4,828.2 39,183.4 94,972.7 101,171.5
531.9 90 14,558.7 7,791.2 30,709.7 17,117.8 4,640.6 4,185.6 35,600.6 87,124.7 92,811.6
472.8 80 13,819.4 6,995.0 28,150.6 15,525.5 4,231.1 3,594.2 32,074.6 79,390.4 84,622.4
443.3 75 13,250.7 6,767.5 26,899.4 14,729.3 4,026.4 3,321.2 30,311.7 75,580.1 80,527.8
413.7 70 12,625.1 6,596.9 25,591.4 13,933.1 3,821.7 3,048.2 28,548.7 71,712.9 76,433.1
354.6 60 11,374.0 6,255.7 23,032.3 12,340.8 3,412.2 2,530.7 25,022.8 64,035.5 68,187.0
295.5 50 10,520.9 5,516.4 20,416.3 10,691.5 3,002.7 2,035.9 21,553.7 56,358.1 59,997.7
236.4 40 9,838.5 4,492.7 17,345.3 8,701.1 2,570.5 1,518.4 18,198.4 48,282.5 51,410.4
177.3 30 9,156.0 3,469.1 14,103.7 6,596.9 2,126.9 1,040.7 14,729.3 39,922.7 42,538.7
147.8 25 8,814.8 2,900.4 12,511.4 5,516.4 1,899.4 824.6 12,909.5 35,657.4 37,989.1
118.2 20 8,359.9 2,445.4 10,862.2 4,435.9 1,672.0 625.6 11,146.5 31,392.2 33,439.5
59.1 10 6,596.9 2,331.7 8,018.6 2,559.1 1,239.8 375.3 7,506.8 23,259.8 24,795.3

EMISSIONS DATA
 EPA      TIER-2   2006 - -    *************************************************** 
B5

Gaseous emissions data measurements are consistent with those described in     

EPA 40 CFR PART 89 SUBPART D and ISO 8178 for measuring HC, CO, PM, and NOx    

                                                                               

Gaseous emissions values are WEIGHTED CYCLE AVERAGES and are in compliance     

with the following non-road regulations:                                       

                                                                               

LOCALITY              AGENCY/LEVEL              MAX LIMITS - g/kW-hr           

-----------------     ------------      -----------------------------------    

U.S. (incl Calif)     EPA/TIER-2        CO:3.5    NOx + HC:6.4       PM:0.2    

REFERENCE EXHAUST STACK DIAMETER --
WET EXHAUST MASS 7,762.5 LB/HR
WET EXHAUST FLOW (942.80 F STACK TEMP ) 4,650.95 CFM
WET EXHAUST FLOW RATE ( 32 DEG F AND 29.98 IN HG ) 1,592.00 STD CFM
DRY EXHAUST FLOW RATE ( 32 DEG F AND 29.98 IN HG ) 1,458.50 STD CFM
FUEL FLOW RATE 44 GAL/HR

RATED SPEED "Not to exceed data"
GEN ENGINE TOTAL NOX TOTAL TOTAL PART OXYGEN IN
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PWR
EKW

PERCENT
LOAD POWER

BHP
(AS NO2)

LB/HR
CO

LB/HR
HC

LB/HR
MATTER

LB/HR
EXHAUST
PERCENT

591 100 924 12.4200 1.1800 .1100 .0900 8.7000
443.3 75 715 7.8500 1.3800 .2000 .1400 9.7000
295.5 50 509 4.5500 1.4900 .1900 .2400 11.1000
147.8 25 305 3.2700 1.2900 .1900 .2400 13.2000
59.1 10 177 2.4300 1.2700 .2200 .1900 15.2000

RATED SPEED "Nominal Data"
GEN
PWR
EKW

PERCENT
LOAD

ENGINE
POWER

BHP

TOTAL NOX
(AS NO2)

LB/HR

TOTAL
CO

LB/HR

TOTAL
HC

LB/HR

TOTAL
CO2

LB/HR

PART
MATTER

LB/HR

OXYGEN IN
EXHAUST
PERCENT

591 100 924 10.2600 .6300 .0600 950.1 .0500 8.7000
443.3 75 715 6.4900 .7400 .1000 753.5 .0700 9.7000
295.5 50 509 3.7600 .7900 .1000 558.6 .1200 11.1000
147.8 25 305 2.7000 .6900 .1000 350.6 .1200 13.2000
59.1 10 177 2.0100 .6800 .1200 226.7 .1000 15.2000

Altitude Capability Data(Corrected Power Altitude Capability)
Ambient

Operating
Temp.

50 F 68 F 86 F 104 F 122 F NORMAL

A l t i t u d e
   0 F      923.96 hp      923.96 hp      923.96 hp      923.96 hp      923.96 hp      923.96 hp   

   984.25 F      923.96 hp      923.96 hp      923.96 hp      923.96 hp      923.96 hp      923.96 hp   
   1,640.42 F      923.96 hp      923.96 hp      923.96 hp      923.96 hp      923.96 hp      923.96 hp   
   3,280.84 F      923.96 hp      923.96 hp      923.96 hp      923.96 hp      923.96 hp      923.96 hp   
   4,921.26 F      923.96 hp      923.96 hp      923.96 hp      923.96 hp      923.96 hp      923.96 hp   
   6,561.68 F      923.96 hp      923.96 hp      923.96 hp      923.96 hp      923.96 hp      923.96 hp   
   8,202.1 F      923.96 hp      923.96 hp      923.96 hp      923.96 hp      923.96 hp      923.96 hp   

   9,842.52 F      923.96 hp      923.96 hp      923.96 hp      923.96 hp      898.48 hp      923.96 hp   
   11,482.94 F      923.96 hp      923.96 hp      898.48 hp      870.32 hp      843.5 hp      923.96 hp   
   13,123.36 F      902.51 hp      871.66 hp      842.16 hp      815.34 hp      789.86 hp      919.94 hp   
   14,763.78 F      844.84 hp      816.68 hp      788.52 hp      764.38 hp      740.24 hp      871.66 hp   

The powers listed above and all the Powers displayed are Corrected Powers 

Identification Reference and Notes
Engine Arrangement: 2671232 Lube Oil Press @ Rated Spd(PSI): 71.9

Effective Serial No: MJE00001 Piston Speed @ Rated Eng
SPD(FT/Min): 1,773.6

Primary Engine Test Spec: 0K7502 Max Operating Altitude(FT): 12,998.7
Performance Parm Ref: TM5739 PEEC Elect Control Module Ref
Performance Data Ref: DM9081 PEEC Personality Cont Mod Ref
Aux Coolant Pump Perf Ref:
Cooling System Perf Ref: Turbocharger Model GT5008
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Certification Ref: EPA TIER
2 Fuel Injector

Certification Year: 2006 Timing-Static (DEG): --
Compression Ratio: 16.5 Timing-Static Advance (DEG): --
Combustion System: DI Timing-Static (MM): --
Aftercooler Temperature (F): 120 Unit Injector Timing (MM): --
Crankcase Blowby Rate(CFH): -- Torque Rise (percent) --
Fuel Rate (Rated RPM) No
Load(Gal/HR): -- Peak Torque Speed RPM --

Lube Oil Press @ Low Idle Spd(PSI): 68.2 Peak Torque (LB/FT): --

Reference
Number: DM9081

CORE ARRN: 258-8773 
EPA TIER-2 2006- B5 

Parameters
Reference: TM5739

GEN SET - PACKAGED - DIESEL                                           
TOLERANCES:                                                           
AMBIENT AIR CONDITIONS AND FUEL USED WILL AFFECT THESE VALUES.        
EACH OF THE VALUES MAY VARY IN ACCORDANCE WITH THE FOLLOWING          
TOLERANCES.                                                           
                                                                      
ENGINE POWER                       +/-      3%                        
EXHAUST STACK TEMPERATURE          +/-      8%                        
GENERATOR POWER                    +/-      5%                        
INLET AIR FLOW                     +/-      5%                        
INTAKE MANIFOLD PRESSURE - GAGE    +/-     10%                        
EXHAUST FLOW                       +/-      6%                        
SPECIFIC FUEL CONSUMPTION          +/-      3%                        
FUEL RATE                          +/-      5%                        
HEAT REJECTION                     +/-      5%                        
HEAT REJECTION EXHAUST ONLY        +/-     10%                        
                                                                      
CONDITIONS:                                                           
ENGINE PERFORMANCE IS CORRECTED TO INLET AIR STANDARD 
CONDITIONS      
OF 99 KPA (29.31 IN HG) AND 25 DEG C (77 DEG F).                      
                                                                      
THESE VALUES CORRESPOND TO THE STANDARD ATMOSPHERIC PRESSURE 
AND      
TEMPERATURE IN ACCORDANCE WITH SAE J1349.  ALSO INCLUDED IS A         
CORRECTION TO STANDARD FUEL GRAVITY OF 35 DEGREES API HAVING A        
LOWER HEATING VALUE OF 42,780 KJ/KG (18,390 BTU/LB) WHEN USED 
AT      
29 DEG C (84.2 DEG F) WHERE THE DENSITY IS 838.9 G/L (7.002           
LB/GAL).                                                              
                                                                      
THE CORRECTED PERFORMANCE VALUES SHOWN FOR CATERPILLAR ENGINES 
WILL   
APPROXIMATE THE VALUES OBTAINED WHEN THE OBSERVED PERFORMANCE         
DATA IS CORRECTED TO SAE J1349, ISO 3046-2 & 8665 & 2288 & 
9249 &     
1585, EEC 80/1269 AND DIN70020 STANDARD REFERENCE CONDITIONS.         
                                                                      
ENGINES ARE EQUIPPED WITH STANDARD ACCESSORIES; LUBE OIL, FUEL        
PUMP AND JACKET WATER PUMP.  THE POWER REQUIRED TO DRIVE              
AUXILIARIES MUST BE DEDUCTED FROM THE GROSS OUTPUT TO ARRIVE 
AT THE   
NET POWER AVAILABLE FOR THE EXTERNAL (FLYWHEEL) LOAD.  TYPICAL        
AUXILIARIES INCLUDE COOLING FANS, AIR COMPRESSORS, AND 
CHARGING       
ALTERNATORS.                                                          
                                                                      
RATINGS MUST BE REDUCED TO COMPENSATE FOR ALTITUDE AND/OR 
AMBIENT     
TEMPERATURE CONDITIONS ACCORDING TO THE APPLICABLE DATA SHOWN 
ON      
THE PERFORMANCE DATA SET.                                             
                                                                      
GEN SET - PACKAGED - DIESEL                                           
ALTITUDE:                                                             
ALTITUDE CAPABILITY - THE RECOMMENDED REDUCED POWER VALUES FOR        
SUSTAINED ENGINE OPERATION AT SPECIFIC ALTITUDE LEVELS AND 
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AMBIENT    
TEMPERATURES.                                                         
                                                                      
COLUMN "N" DATA - THE FLYWHEEL POWER OUTPUT AT NORMAL AMBIENT         
TEMPERATURE.                                                          
                                                                      
AMBIENT TEMPERATURE - TO BE MEASURED AT THE AIR CLEANER AIR 
INLET     
DURING NORMAL ENGINE OPERATION.                                       
NORMAL TEMPERATURE - THE NORMAL TEMPERATURE AT VARIOUS 
SPECIFIC       
ALTITUDE LEVELS IS FOUND ON TM2001.                                   
                                                                      
THE GENERATOR POWER CURVE TABULAR DATA REPRESENTS THE NET             
ELECTRICAL POWER OUTPUT OF THE GENERATOR.                             
                                                                      
                                                                      
GENERATOR SET RATINGS                                                 
EMERGENCY STANDBY POWER (ESP)                                         
                                                                      
OUTPUT AVAILABLE WITH VARYING LOAD FOR THE DURATION OF AN 
EMERGENCY   
OUTAGE.   AVERAGE POWER OUTPUT IS 70% OF THE ESP RATING.  
TYPICAL     
OPERATION IS 50 HOURS PER YEAR, WITH MAXIMUM EXPECTED USAGE OF 
200    
HOURS PER YEAR.                                                       
                                                                      
STANDBY POWER RATING                                                  
                                                                      
OUTPUT AVAILABLE WITH VARYING LOAD FOR THE DURATION OF AN 
EMERGENCY   
OUTAGE.   AVERAGE POWER OUTPUT IS 70% OF THE STANDBY POWER 
RATING.    
TYPICAL OPERATION IS 200 HOURS PER YEAR, WITH MAXIMUM EXPECTED 
USAGE  
OF 500 HOURS PER YEAR.                                                
                                                                      
PRIME POWER RATING                                                    
                                                                      
OUTPUT AVAILABLE WITH VARYING LOAD FOR AN UNLIMITED TIME.   
AVERAGE   
POWER OUTPUT IS 70% OF THE PRIME POWER RATING.  TYPICAL PEAK 
DEMAND IS
100% OF PRIME RATED EKW WITH 10% OVERLOAD CAPABILITY FOR 
EMERGENCY    
USE FOR A MAXIMUM OF 1 HOUR IN 12.  OVERLOAD OPERATION CANNOT 
EXCEED  
25 HOURS PER YEAR.                                                    
                                                                      
CONTINUOUS POWER RATING                                               
                                                                      
OUTPUT AVAILABLE WITH NON-VARYING LOAD FOR AN UNLIMITED TIME.         
AVERAGE POWER OUTPUT IS 70-100% OF THE CONTINUOUS POWER 
RATING.       
TYPICAL PEAK DEMAND IS 100% OF CONTINUOUS RATED EKW FOR 100% 
OF       
OPERATING HOURS.                                                      
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TANKS 4.0.9d
Emissions Report - Summary Format

Tank Indentification and Physical Characteristics

Identification  
 User Identification: BH1
 City:
 State:
 Company:
 Type of Tank: Horizontal Tank
 Description:

Tank Dimensions  
 Shell Length (ft): 14.00
 Diameter (ft): 9.80
 Volume (gallons): 8,000.00
 Turnovers: 25.00
 Net Throughput(gal/yr): 200,000.00
 Is Tank Heated (y/n): N
 Is Tank Underground (y/n): N

Paint Characteristics  
 Shell Color/Shade: Gray/Light
 Shell Condition Good

Breather Vent Settings  
 Vacuum Settings (psig): -0.03
 Pressure Settings (psig) 0.03

Meterological Data used in Emissions Calculations: Helena, Montana (Avg Atmospheric Pressure = 12.77 psia)

TANKS 4.0.9d
Emissions Report - Summary Format

Liquid Contents of Storage Tank

BH1 - Horizontal Tank

 
Daily Liquid Surf.

Temperature (deg  F)

Liquid
Bulk

Temp  Vapor Pressure  (psia)
Vapor

Mol.  
Liquid
Mass  

Vapor
Mass  Mol.  Basis for Vapor Pressure

Mixture/Component Month Avg. Min. Max. (deg  F)  Avg. Min. Max. Weight.  Fract.  Fract.  Weight  Calculations

Distillate fuel oil  no.  2 All 50.55 41.27 59.83 46.19  0.0046 0.0033 0.0065 130.0000      188.00  Option 1: VP50 = .0045 VP60 = .0065

TANKS 4.0.9d
Emissions Report - Summary Format

Individual Tank Emission Totals

Emissions Report for: Annual

BH1 - Horizontal Tank

 Losses(lbs)

Components Working Loss Breathing Loss Total Emissions

Distillate fuel oil  no. 2 2.85 1.83 4.69
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TANKS 4.0.9d
Emissions Report - Summary Format

Tank Indentification and Physical Characteristics

Identification  
 User Identification: BH2
 City:
 State:
 Company:
 Type of Tank: Horizontal Tank
 Description:

Tank Dimensions  
 Shell Length (ft): 12.00
 Diameter (ft): 9.20
 Volume (gallons): 6,000.00
 Turnovers: 25.00
 Net Throughput(gal/yr): 150,000.00
 Is Tank Heated (y/n): N
 Is Tank Underground (y/n): N

Paint Characteristics  
 Shell Color/Shade: Gray/Light
 Shell Condition Good

Breather Vent Settings  
 Vacuum Settings (psig): -0.03
 Pressure Settings (psig) 0.03

Meterological Data used in Emissions Calculations: Helena, Montana (Avg Atmospheric Pressure = 12.77 psia)

TANKS 4.0.9d
Emissions Report - Summary Format

Liquid Contents of Storage Tank

BH2 - Horizontal Tank

 
Daily Liquid Surf.

Temperature (deg  F)

Liquid
Bulk

Temp  Vapor Pressure  (psia)
Vapor

Mol.  
Liquid
Mass  

Vapor
Mass  Mol.  Basis for Vapor Pressure

Mixture/Component Month Avg. Min. Max. (deg  F)  Avg. Min. Max. Weight.  Fract.  Fract.  Weight  Calculations

Distillate fuel oil  no.  2 All 50.55 41.27 59.83 46.19  0.0046 0.0033 0.0065 130.0000      188.00  Option 1: VP50 = .0045 VP60 = .0065

TANKS 4.0.9d
Emissions Report - Summary Format

Individual Tank Emission Totals

Emissions Report for: Annual

BH2 - Horizontal Tank

 Losses(lbs)

Components Working Loss Breathing Loss Total Emissions

Distillate fuel oil  no. 2 2.14 1.39 3.53
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APPENDIX F  
ELECTRONIC FILES 

 
Electronic files not already included in this Adobe Acrobat file are attached. 
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AMEC Earth & Environmental, Inc. 
1405 West Auto Drive 
Tempe, Arizona 85284-1016 
Tel: (480) 940-2320 
Fax: (480) 785-0970  www.amec.com 

April 19, 2011 
AMEC Job No. 14-2010-2031 
 
Montana Department of Environmental Quality 
Air Resources Management Bureau 
Permitting Section Supervisor 
1520 E. Sixth Avenue 
P.O. Box 200901 
Helena, Montana 59620-0901 
 
Attn: Ed Warner 
 Air Permit Engineer 
 
Re: Butte Highland Project 

Non-Title V Permit Modification 
Permit Number: 4449-03 
SO2 Emissions Estimate Update 

  
On behalf of the Butte Highlands Joint Venture, AMEC Earth & Environmental, Inc. (AMEC) is 
submitting revised sulfur dioxide (SO2 ) emissions for emitting unit ID # 28 - Diesel Generator - 
1,502 horse power (Tier 2 certified). Based on updated information regarding the sulfur content 
of the diesel fuel used at the facility, a sulfur content of 15 parts per million (ppm) has been 
applied to the AP-42 emission calculations. Additionally, Montana Department of Environmental 
Quality has requested a demonstration of greenhouse gas (GHG) emissions to determine 
applicability to major source thresholds established in the EPA GHG “Tailoring Rule” (Docket # 
EPA-HQ-OAR-2009-0517, Federal Register 31514). 
 
The following supplemental information is being submitted to support the emission calculations 
for emitting unit ID # 28 and the requested GHG emission inventory for nonfugitive sources: 
 

• Updated permit application page numbers 10, 18–21, 24, and 26–27 of 104 - section 3.0 
Emissions Inventory. 

o Pages 8 and 9 refer to updates concerning lead emissions for emitting sources 
ID #’s 1 and 2, which were identified during this revision. 

• Updated summary of total facility emission inventory. 

• Updated emissions calculations for emitting unit ID #’s 3, 18, 19, 20, 21, 25, 27, and 28.  
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§3.0  Emissions Inventory 
 
A separate Section 3.0 must be completed for each emitting unit listed in Section 2.0.   
 
Emitting Unit ID:  1     Emitting Unit Name: Wet Drilling                                        
 
Attach calculations.   
The source(s) of all emissions estimates must be indicated (e.g. manufacturer’s data, AP-42, source 
tests, etc.)   
If possible, calculations should be submitted electronically using an Excel spreadsheet. 
 

Regulated Air Pollutant Allowable Emission Rate(s)1 Actual Emission Rate(s)  
(if applicable)2 

(Lb/Hour) (Tons/Year) (Lb/Hour) (Tons/Year) 

PM 
                                                   

 
 0.007  

 
 0.02  

 
                  

 
                 

PM10 
                                                   

 
 0.007  

 
 0.02  

 
                  

 
                 

PM2.5 
                                                   

 
 0.007  

 
 0.02  

 
                  

 
                 

SO2 
                                                   

 
                 

 
                

 
                  

 
                 

NOx 
                                                   

 
                 

 
                

 
                  

 
                 

CO 
                                                   

 
                 

 
                

 
                  

 
                 

VOC 
                                                   

 
                 

 
                

 
                  

 
                 

Pb 
                                                   

 
1.15E-10 

 
 4.2E-08  

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

 
                                                 
1 Allowable emission rate(s) should equal the potential to emit, unless a federally enforceable permit limit 
is proposed.  Potential emissions are to be calculated based on production at the maximum capacity for 
8,760 hours per year.  Only control practices or equipment which is proposed to be made federally 
enforceable may be used to limit the potential to emit of the unit. 
  
2 Actual emission rate(s) should equal the average rate at which the unit actually emitted the pollutant 
during a two-year period which precedes the particular date and which is representative of normal source 
operation.  Actual emissions shall be calculated using the unit’s actual operating hours, production rates, 
and types of materials processed, stored, or combusted during the selected time period. 
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§3.0  Emissions Inventory 
 
A separate Section 3.0 must be completed for each emitting unit listed in Section 2.0.   
 
Emitting Unit ID:  2     Emitting Unit Name:  Blasting - particulate emissions   
 
Attach calculations.   
The source(s) of all emissions estimates must be indicated (e.g. manufacturer’s data, AP-42, source 
tests, etc.)   
If possible, calculations should be submitted electronically using an Excel spreadsheet. 
 

Regulated Air Pollutant Allowable Emission Rate(s)3 Actual Emission Rate(s)  
(if applicable)4 

(Lb/Hour) (Tons/Year) (Lb/Hour) (Tons/Year) 

PM 
                                                   

 
 0.022  

 
 0.09  

 
                  

 
                 

PM10 
                                                   

 
 0.011  

 
 0.05  

 
                  

 
                 

PM2.5 
                                                   

 
 0.0007  

 
 0.003  

 
                  

 
                 

SO2 
                                                   

 
                 

 
                

 
                  

 
                 

NOx 
                                                   

 
                 

 
                

 
                  

 
                 

CO 
                                                   

 
                 

 
                

 
                  

 
                 

VOC 
                                                   

 
                 

 
                

 
                  

 
                 

Pb 
                                                   

 
2.44E-10  

 
8.89E-8   

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

 
                                                 
3 Allowable emission rate(s) should equal the potential to emit, unless a federally enforceable permit limit 
is proposed.  Potential emissions are to be calculated based on production at the maximum capacity for 
8,760 hours per year.  Only control practices or equipment which is proposed to be made federally 
enforceable may be used to limit the potential to emit of the unit. 
  
4 Actual emission rate(s) should equal the average rate at which the unit actually emitted the pollutant 
during a two-year period which precedes the particular date and which is representative of normal source 
operation.  Actual emissions shall be calculated using the unit’s actual operating hours, production rates, 
and types of materials processed, stored, or combusted during the selected time period. 
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§3.0  Emissions Inventory 
 
A separate Section 3.0 must be completed for each emitting unit listed in Section 2.0.   
 
Emitting Unit ID:  3     Emitting Unit Name:  Blasting - gaseous emissions   
 
Attach calculations.   
The source(s) of all emissions estimates must be indicated (e.g. manufacturer’s data, AP-42, source 
tests, etc.)   
If possible, calculations should be submitted electronically using an Excel spreadsheet. 
 

Regulated Air Pollutant Allowable Emission Rate(s)5 Actual Emission Rate(s)  
(if applicable)6 

(Lb/Hour) (Tons/Year) (Lb/Hour) (Tons/Year) 

PM 
                                                   

 
                 

 
                

 
                  

 
                 

PM10 
                                                   

 
                 

 
                

 
                  

 
                 

PM2.5 
                                                   

 
                 

 
                

 
                  

 
                 

SO2 
                                                   

 
                 

 
                

 
                  

 
                 

NOx 
                                                   

 
 0.05  

 
 0.23  

 
                  

 
                 

CO 
                                                   

 
 2.81  

 
 12.32  

 
                  

 
                 

VOC 
                                                   

 
                 

 
                

 
                  

 
                 

Pb 
                                                   

 
     

 
     

 
                  

 
                 

Other (specify):  
 GHG (CO2)    

 
 56.67  

 
 248.2  

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

 
                                                 
5 Allowable emission rate(s) should equal the potential to emit, unless a federally enforceable permit limit 
is proposed.  Potential emissions are to be calculated based on production at the maximum capacity for 
8,760 hours per year.  Only control practices or equipment which is proposed to be made federally 
enforceable may be used to limit the potential to emit of the unit. 
  
6 Actual emission rate(s) should equal the average rate at which the unit actually emitted the pollutant 
during a two-year period which precedes the particular date and which is representative of normal source 
operation.  Actual emissions shall be calculated using the unit’s actual operating hours, production rates, 
and types of materials processed, stored, or combusted during the selected time period. 
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§3.0  Emissions Inventory 
 
A separate Section 3.0 must be completed for each emitting unit listed in Section 2.0.   
 
Emitting Unit ID:  18     Emitting Unit Name:  Diesel Generator Caterpillar C15 DITA (365 kW)   
       (existing – added CO2 emissions) 
Attach calculations.   
The source(s) of all emissions estimates must be indicated (e.g. manufacturer’s data, AP-42, source 
tests, etc.)   
If possible, calculations should be submitted electronically using an Excel spreadsheet. 
 

Regulated Air Pollutant Allowable Emission Rate(s)21 Actual Emission Rate(s)  
(if applicable)22 

(Lb/Hour) (Tons/Year) (Lb/Hour) (Tons/Year) 

PM 
                                                   

 
 0.10  

 
 0.44  

 
                  

 
                 

PM10 
                                                   

 
 0.10  

 
 0.44  

 
                  

 
                 

PM2.5 
                                                   

 
 0.10  

 
 0.44  

 
                  

 
                 

SO2 
                                                   

 
 1.15  

 
 5.06  

 
                  

 
                 

NOx 
                                                   

 
 4.86  

 
 21.29  

 
                  

 
                 

CO 
                                                   

 
 1.40  

 
 6.13  

 
                  

 
                 

VOC 
                                                   

 
 0.12  

 
 0.53  

 
                  

 
                 

Pb 
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
 Single HAP     

 
 0.005  

 
 0.02  

 
                  

 
                 

Other (specify):  
 Total HAPs      

 
 0.02  

 
 0.07  

 
                  

 
                 

Other (specify):  
 GHG (CO2)      

 
 647.45  

 
 2,835.83  

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

 
                                                 
21 Allowable emission rate(s) should equal the potential to emit, unless a federally enforceable permit limit 
is proposed.  Potential emissions are to be calculated based on production at the maximum capacity for 
8,760 hours per year.  Only control practices or equipment which is proposed to be made federally 
enforceable may be used to limit the potential to emit of the unit. 
  
22 Actual emission rate(s) should equal the average rate at which the unit actually emitted the pollutant 
during a two-year period which precedes the particular date and which is representative of normal source 
operation.  Actual emissions shall be calculated using the unit’s actual operating hours, production rates, 
and types of materials processed, stored, or combusted during the selected time period. 
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§3.0  Emissions Inventory 
 
A separate Section 3.0 must be completed for each emitting unit listed in Section 2.0.   
 
Emitting Unit ID:  19     Emitting Unit Name:  Diesel Generator Caterpillar C15 DITA (350 kW)   
       (existing – added CO2 emissions) 
Attach calculations.   
The source(s) of all emissions estimates must be indicated (e.g. manufacturer’s data, AP-42, source 
tests, etc.)   
If possible, calculations should be submitted electronically using an Excel spreadsheet. 
 

Regulated Air Pollutant Allowable Emission Rate(s)23 Actual Emission Rate(s)  
(if applicable)24 

(Lb/Hour) (Tons/Year) (Lb/Hour) (Tons/Year) 

PM 
                                                   

 
 0.11  

 
 0.48  

 
                  

 
                 

PM10 
                                                   

 
 0.11  

 
 0.48  

 
                  

 
                 

PM2.5 
                                                   

 
 0.11  

 
 0.48  

 
                  

 
                 

SO2 
                                                   

 
 1.12  

 
 4.90  

 
                  

 
                 

NOx 
                                                   

 
 4.86  

 
 21.29  

 
                  

 
                 

CO 
                                                   

 
 1.19  

 
 5.21  

 
                  

 
                 

VOC 
                                                   

 
 0.09  

 
 0.39  

 
                  

 
                 

Pb 
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
 Single HAP     

 
 0.005  

 
 0.02  

 
                  

 
                 

Other (specify):  
 Total HAPs      

 
 0.02  

 
 0.07  

 
                  

 
                 

Other (specify):  
 GHG (CO2)      

 
 627.90  

 
 2,750.20  

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

 
                                                 
23 Allowable emission rate(s) should equal the potential to emit, unless a federally enforceable permit limit 
is proposed.  Potential emissions are to be calculated based on production at the maximum capacity for 
8,760 hours per year.  Only control practices or equipment which is proposed to be made federally 
enforceable may be used to limit the potential to emit of the unit. 
  
24 Actual emission rate(s) should equal the average rate at which the unit actually emitted the pollutant 
during a two-year period which precedes the particular date and which is representative of normal source 
operation.  Actual emissions shall be calculated using the unit’s actual operating hours, production rates, 
and types of materials processed, stored, or combusted during the selected time period. 
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§3.0  Emissions Inventory 
 
A separate Section 3.0 must be completed for each emitting unit listed in Section 2.0.   
 
Emitting Unit ID:  20     Emitting Unit Name:  Diesel Engine - Compressor 540 hp (EPA Tier 3)   
 
Attach calculations.   
The source(s) of all emissions estimates must be indicated (e.g. manufacturer’s data, AP-42, source 
tests, etc.)   
If possible, calculations should be submitted electronically using an Excel spreadsheet. 
 

Regulated Air Pollutant Allowable Emission Rate(s)25 Actual Emission Rate(s)  
(if applicable)26 

(Lb/Hour) (Tons/Year) (Lb/Hour) (Tons/Year) 

PM 
                                                   

 
 0.41  

 
 1.80  

 
                  

 
                 

PM10 
                                                   

 
 0.41  

 
 1.80  

 
                  

 
                 

PM2.5 
                                                   

 
 0.41  

 
1.80  

 
                  

 
                 

SO2 
                                                   

 
 1.11  

 
 4.84  

 
                  

 
                 

NOx 
                                                   

 
 4.09  

 
 17.91  

 
                  

 
                 

CO 
                                                   

 
 4.03  

 
 17.65  

 
                  

 
                 

VOC 
                                                   

 
 0.10  

 
 0.44  

 
                  

 
                 

Pb 
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
 Single HAP   

 
 0.005  

 
 0.02  

 
                  

 
                 

Other (specify):  
 Total HAP   

 
 0.16  

 
 0.07  

 
                  

 
                 

Other (specify):  
 GHG (CO2)   

 
 621.00  

 
 2,719.98  

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

 
                                                 
25 Allowable emission rate(s) should equal the potential to emit, unless a federally enforceable permit limit 
is proposed.  Potential emissions are to be calculated based on production at the maximum capacity for 
8,760 hours per year.  Only control practices or equipment which is proposed to be made federally 
enforceable may be used to limit the potential to emit of the unit. 
  
26 Actual emission rate(s) should equal the average rate at which the unit actually emitted the pollutant 
during a two-year period which precedes the particular date and which is representative of normal source 
operation.  Actual emissions shall be calculated using the unit’s actual operating hours, production rates, 
and types of materials processed, stored, or combusted during the selected time period. 
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§3.0  Emissions Inventory 
 
A separate Section 3.0 must be completed for each emitting unit listed in Section 2.0.   
 
Emitting Unit ID:  21     Emitting Unit Name:  Diesel Engine - Welder 26 hp (EPA Tier 2)   
       (existing – added CO2 emissions) 
Attach calculations.   
The source(s) of all emissions estimates must be indicated (e.g. manufacturer’s data, AP-42, source 
tests, etc.)   
If possible, calculations should be submitted electronically using an Excel spreadsheet. 
 

Regulated Air Pollutant Allowable Emission Rate(s)27 Actual Emission Rate(s)  
(if applicable)28 

(Lb/Hour) (Tons/Year) (Lb/Hour) (Tons/Year) 

PM 
                                                   

 
  

 
0.75

 
                  

 
                 

PM10 
                                                   

 
     

 
0.75

 
     

 
                 

PM2.5 
                                                   

 
     

 
0.75

 
                  

 
                 

SO2 
                                                   

 
     

 
0.23

 
                  

 
                 

NOx 
                                                   

 
     

 
1.31

 
                  

 
                 

CO 
                                                   

 
     

 
0.93

 
                  

 
                 

VOC 
                                                   

 
     

 
0.10

 
                  

 
                 

Pb 
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
    

 
     

 
     

 
                  

 
                 

Other (specify):  
      

 
     

 
     

 
                  

 
                 

Other (specify):  
 GHG (CO2)   

 
 29.90  

 
 130.96  

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

 
                                                 
27 Allowable emission rate(s) should equal the potential to emit, unless a federally enforceable permit limit 
is proposed.  Potential emissions are to be calculated based on production at the maximum capacity for 
8,760 hours per year.  Only control practices or equipment which is proposed to be made federally 
enforceable may be used to limit the potential to emit of the unit. 
  
28 Actual emission rate(s) should equal the average rate at which the unit actually emitted the pollutant 
during a two-year period which precedes the particular date and which is representative of normal source 
operation.  Actual emissions shall be calculated using the unit’s actual operating hours, production rates, 
and types of materials processed, stored, or combusted during the selected time period. 
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§3.0  Emissions Inventory 
 
A separate Section 3.0 must be completed for each emitting unit listed in Section 2.0.   
 
Emitting Unit ID:  25     Emitting Unit Name:  Extec Crusher - CAT C9 350 hp (EPA Tier 3)   
 
Attach calculations.   
The source(s) of all emissions estimates must be indicated (e.g. manufacturer’s data, AP-42, source 
tests, etc.)   
If possible, calculations should be submitted electronically using an Excel spreadsheet. 
 

Regulated Air Pollutant Allowable Emission Rate(s)33 Actual Emission Rate(s)  
(if applicable)34 

(Lb/Hour) (Tons/Year) (Lb/Hour) (Tons/Year) 

PM 
                                                   

 
 0.10  

 
 0.45  

 
                  

 
                 

PM10 
                                                   

 
 0.10  

 
 0.45  

 
                  

 
                 

PM2.5 
                                                   

 
 0.10  

 
 0.45  

 
                  

 
                 

SO2 
                                                   

 
 0.72  

 
 3.14  

 
                  

 
                 

NOx 
                                                   

 
 1.80  

 
 7.87  

 
                  

 
                 

CO 
                                                   

 
 1.55  

 
 6.79  

 
                  

 
                 

VOC 
                                                   

 
 0.86  

 
 3.78  

 
                  

 
                 

Pb 
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
 Single HAP   

 
 0.002  

 
 0.01  

 
                  

 
                 

Other (specify):  
 Total HAPs   

 
 0.009  

 
 0.04  

 
                  

 
                 

Other (specify):  
 GHG (CO2)   

 
 402.50  

 
 1,762.95  

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

 
                                                 
33 Allowable emission rate(s) should equal the potential to emit, unless a federally enforceable permit limit 
is proposed.  Potential emissions are to be calculated based on production at the maximum capacity for 
8,760 hours per year.  Only control practices or equipment which is proposed to be made federally 
enforceable may be used to limit the potential to emit of the unit. 
  
34 Actual emission rate(s) should equal the average rate at which the unit actually emitted the pollutant 
during a two-year period which precedes the particular date and which is representative of normal source 
operation.  Actual emissions shall be calculated using the unit’s actual operating hours, production rates, 
and types of materials processed, stored, or combusted during the selected time period. 
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§3.0  Emissions Inventory 
 
A separate Section 3.0 must be completed for each emitting unit listed in Section 2.0.   
 
Emitting Unit ID:  27     Emitting Unit Name:  Sandvik Screener - 100.4 hp (EPA Tier 3)   
 
Attach calculations.   
The source(s) of all emissions estimates must be indicated (e.g. manufacturer’s data, AP-42, source 
tests, etc.)   
If possible, calculations should be submitted electronically using an Excel spreadsheet. 
 

Regulated Air Pollutant Allowable Emission Rate(s)37 Actual Emission Rate(s)  
(if applicable)38 

(Lb/Hour) (Tons/Year) (Lb/Hour) (Tons/Year) 

PM 
                                                   

 
 0.01  

 
 0.06  

 
                  

 
                 

PM10 
                                                   

 
 0.01  

 
 0.06  

 
                  

 
                 

PM2.5 
                                                   

 
 0.01  

 
 0.06  

 
                  

 
                 

SO2 
                                                   

 
 0.21  

 
 0.90  

 
                  

 
                 

NOx 
                                                   

 
 0.66  

 
 2.89  

 
                  

 
                 

CO 
                                                   

 
 0.12  

 
 0.51  

 
                  

 
                 

VOC 
                                                   

 
 0.25  

 
 1.08  

 
                  

 
                 

Pb 
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
 Single HAP   

 
 0.001  

 
 < 0.005  

 
                  

 
                 

Other (specify):  
 Total HAPs   

 
 0.002  

 
 0.01  

 
                  

 
                 

Other (specify):  
 GHG (CO2)   

 
 115.46  

 
 505.71  

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

 
                                                 
37 Allowable emission rate(s) should equal the potential to emit, unless a federally enforceable permit limit 
is proposed.  Potential emissions are to be calculated based on production at the maximum capacity for 
8,760 hours per year.  Only control practices or equipment which is proposed to be made federally 
enforceable may be used to limit the potential to emit of the unit. 
  
38 Actual emission rate(s) should equal the average rate at which the unit actually emitted the pollutant 
during a two-year period which precedes the particular date and which is representative of normal source 
operation.  Actual emissions shall be calculated using the unit’s actual operating hours, production rates, 
and types of materials processed, stored, or combusted during the selected time period. 
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§3.0  Emissions Inventory 
 
A separate Section 3.0 must be completed for each emitting unit listed in Section 2.0.   
 
Emitting Unit ID: 28   Emitting Unit Name:Diesel Generator Caterpillar C32 DITA(1,000 kw)(EPA Tier 2)  
 
Attach calculations.   
The source(s) of all emissions estimates must be indicated (e.g. manufacturer’s data, AP-42, source 
tests, etc.)   
If possible, calculations should be submitted electronically using an Excel spreadsheet. 
 

Regulated Air Pollutant Allowable Emission Rate(s)39 Actual Emission Rate(s)  
(if applicable)40 

(Lb/Hour) (Tons/Year) (Lb/Hour) (Tons/Year) 

PM 
                                                   

 
 0.15  

 
 0.66  

 
                  

 
                 

PM10 
                                                   

 
 0.15  

 
 0.66  

 
                  

 
                 

PM2.5 
                                                   

 
 0.15  

 
 0.66  

 
                  

 
                 

SO2 
                                                   

 
 0.02  

 
 0.08  

 
                  

 
                 

NOx 
                                                   

 
 19.33  

 
 84.67  

 
                  

 
                 

CO 
                                                   

 
 1.18  

 
 5.17  

 
                  

 
                 

VOC 
                                                   

 
 0.08  

 
 0.35  

 
                  

 
                 

Pb 
                                                   

 
        

 
                

 
                  

 
                 

Other (specify):  
 Single HAP   

 
 0.007  

 
 0.03  

 
                  

 
                 

Other (specify):  
 Total HAPs   

 
 0.02  

 
 0.07  

 
                  

 
                 

Other (specify):  
 GHG (CO2)   

 
 1,742.32  

 
 7,631.36  

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

 
                                                 
39 Allowable emission rate(s) should equal the potential to emit, unless a federally enforceable permit limit 
is proposed.  Potential emissions are to be calculated based on production at the maximum capacity for 
8,760 hours per year.  Only control practices or equipment which is proposed to be made federally 
enforceable may be used to limit the potential to emit of the unit. 
  
40 Actual emission rate(s) should equal the average rate at which the unit actually emitted the pollutant 
during a two-year period which precedes the particular date and which is representative of normal source 
operation.  Actual emissions shall be calculated using the unit’s actual operating hours, production rates, 
and types of materials processed, stored, or combusted during the selected time period. 
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14 CFR Plant Aggregate Hopper loading w/FEL 89 90 18

Butte Highlands Joint Venture
Butte Highlands Project
Montana Air Quality Permit #4449-03
Emission Inventory

Source ID Source Name Existing or 
New

  PM PM10 PM2.5 NOx CO SOx VOC Single 
HAP Total HAP Lead CO2

(tons/year)
Underground Mine Sources 0.20 0.11 0.03 0.23 12.32 0.00 0.00 0.00 0.00 1.99E-07 248.20

1 Wet Drilling New 0.02 0.02 0.02 4.20E-08
2 Blasting - particulate emissions New 0.09 0.05 0.003 8.89E-08
3 Blasting - gaseous emissions New 0.23 12.32 248.2
4 Underground Ore Loading New 0.05 0.02 0.004 4.24E-08
5 Underground Production Rock Loading New 0.03 0.01 0.002 2.54E-08

Fugitive Sources - Non-process 46.59 13.11 1.40 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
9 Ore Haul Truck Travel New 10.30 2.87 0.29
16 FEL Travel New 20.77 5.79 0.58
17 Shotcrete truck transport to underground Existing 0.57 0.16 0.02
17 CFR Plant truck transport to underground Existing 9.36 2.61 0.26
23 Development Rock Stockpile Wind Erosion Existing 5.59 1.68 0.25

Fugitive Sources - process 2.96 1.35 0.24 0.00 0.00 0.00 0.01 0.00 0.00 7.77E-07 0.00E+00
6 Ore Unloading New 0.22 0.10 0.02 1.84E-07
7 Production Rock Loading New 0.13 0.06 0.01 1.11E-07
8 Ore Haul Truck Loading New 0.22 0.10 0.02 1.84E-07
10 Unloading Sand to Storage Area Existng 0.03 0.01 0.00
12 Shotcrete Plant Sand Transfer to Mixing Pit w/FEL Existing 0.03 0.01 0.00
14 CFR Plant Aggregate Hopper loading w/FEL     ExistingExisting 1.89 0.90 0.181. 0. 0.
22 6,000 gallon diesel tank Revised 0.002
29 2 - 15,000 gallon diesel tank New 0.01
24 Extec Crusher - CAT C9 350 hp - particulate only New 0.16 0.07 0.01 1.246E-07
26 Sandvik Screener - 100.4 hp - particulate only New 0.29 0.10 0.01 1.731E-07

Non-Fugitive Sources - process 15.62 6.95 3.28 157.22 42.39 19.14 6.67 0.11 0.33 0.00E+00 18,337.00
11 Cement Silo loading Existing 0.14 0.14 0.14
13 Shotcrete Plant Cement Feed Auger to Mix Tank Existing 1.09 0.27 0.05
15 CFR Plant Cement Feed Auger to Mix Hopper Existing 10.42 2.57 0.51
18 Diesel Generator - 563 hp (EPA Tier 3) Existing 0.44 0.44 0.44 21.29 6.13 5.06 0.53 0.02 0.07 2,835.83
19 Diesel Generator - 546 hp (EPA Tier 3) Existing 0.48 0.48 0.48 21.29 5.21 4.90 0.39 0.02 0.07 2,750.20
20 Diesel Engine - Compressor 540 hp (EPA Tier 3) New 1.80 1.80 0.41 17.91 17.65 4.84 0.44 0.02 0.07 2,719.98
21 Diesel Engine - Welder 26 hp (EPA Tier 2) Existing 0.08 0.08 0.08 1.31 0.93 0.23 0.10 130.96
25 Extec Crusher - CAT C9 350 hp (EPA Tier 3) New 0.45 0.45 0.45 7.87 6.79 3.14 3.78 0.01 0.04 1,762.95
27 Sandvik Screener - 100.4 hp (EPA Tier 3) New 0.06 0.06 0.06 2.89 0.51 0.90 1.08 0.004 0.01 505.71
28 Diesel Generator - 1,502 hp (EPA Tier 2) New 0.66 0.66 0.66 84.67 5.17 0.08 0.35 0.03 0.07 7,631.36

Facility-Wide Total Emissions (tons/year) 65.37 21.52 4.96 157.45 54.70 19.14 6.68 0.11 0.33 9.76E-07 18,585.20

Process 18.78 8.41 3.56 157.45 54.70 19.14 6.68 0.11 0.33 0.000001 18,585.20     
Fugitive 46.59 13.11 1.40 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

65.37 21.52 4.96 157.45 54.70 19.14 6.68 0.11 0.33 0.00     18,585.20 
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Butte Highlands Joint Venture Updated:
Butte Highlands Project
Montana Air Quality Permit #4449-03
Emitting Unit ID # 3 - Blasting Emissions - Gaseous

TOTAL BLAST EXPLOSIVE USAGE           2.5        tons per day
          900       tons per year

Underground Annual Blasts Throughput: (tons                 900 /yr)

Explosive

NOx
Emiss
Facto

         
ion 
r1 NOx Emissions E

NOx 
missions

CO     
Emission 
Factor1

     
CO 

Emissions
CO 

Emissions
C

Emissio
O2            

n Factor2
CO2 

Emissions
CO2 

Emissions
(lb/ton) (lbs/day) (tons/yr) (lb/ton) (lbs/day) (tons/yr) (lb/ton) (lbs/day) (tons/yr)

Dyno RU Emulsion 0.50 1.25 0.23 27.0 67.50 12.32 544.0 1,360.0 248.2

1. Emission factors taken from Dyno Nobel North America, "Emission Factors for Dyno RU Emulsion", August 26, 2005 
   (see attached specification sheets).  Emulsion derived from mineral oil, insignificant sulfur content.
2. Emission factor based on information found from a emission inventory provided to Pima County Department of Environmental Quality for Rosemont Copper Company.
    The emission factor used for this application is more conservative based on the assumption that fuel oil is the basis of the emulsion, where as mineral oil is 
    the main derivative for the Dyno RU Emulsion.  Uncontrolled CO 2 emissions from blasting are calculated using the emission factor of 22.3 lb/gallon of fuel from 
    AP-42, Table 1.3-12 (05/10) for No. 2 diesel fuel.  The CO 2 emission factor is a default value for diesel fuel combustion (indepaendent of internal or external 
    combustion) and is based on an average No. 2 diesel fuel carbon content of 87.25%.  It assumes 99% of the carbon in the combusted diesel fuel is converted to CO 2.
    A diesel fuel oil to ANFO ratio of 9% and diesel fuel density of 7.3775 lb/gallon were used to express the CO 2 emission factor in terms of lb/ton of ANFO.
    CO2 Emission Factor = (22.3 lb/gal) x (1 gal / 7.3775 lb) x (2,000 lb/ton) = 544.0 lb/ton
   "Rosemont Copper Company July 2010 Emission Inventory Information, Rosemont Copper Project, Southeastern Arizona" prepared by Applied Environmental
    Consultants, July 2010.
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Butte Highlands Joint Venture Updated:
Butte Highlands Project
Montana Air Quality Permit #4449-03
Emitting Unit ID # 18 - Tier 3 Generator Emissions 

Emission Factors

CO1        

(lb/hr)

 NOx
(lb/hr

1           

)
S

(lb/h
Ox2            

p-hr)
PM10

1           

(lb/hr)
PM2.5

1          

(lb/hr)
VOC1           

(lb/hr)
CO2

2              

(lb/hp-hr)
1.40 4.86 2.05E-03 0.10 0.10 0.12 1.15

Rating (HP) Fuel Use 
(gal/hr)

Op
(H

erating 
ours/yr) Emissions (tons/yr)

Cat C15 - 365kw 563 29.32 8760 6.13 21.29 5.06 0.44 0.44 0.53 2,835.83

1.  Emission factors from manufacturer specifications for exhaust certification levels.
2.  Emission factor taken from AP-42, Table 3.3-1 for Gasoline and Diesel Industrial Engines (< 600 HP)

HAPS lb/MMBTU MMBTU/yr lb/yr tons/yr
Acetaldehyde (75-07-0) 7.67E-04 3.5E+04 2.69E+01 1.3E-02
Acrolein (107-02-8) 9.25E-05 3.5E+04 3.24E+00 1.6E-03
Benzene (71-43-2) 9.33E-04 3.5E+04 3.27E+01 1.6E-02
Formaldehyde (50-00-0) 1.18E-03 3.5E+04 4.14E+01 2.1E-02
Propylene (115-07-1) 2.58E-03 3.5E+04 9.05E+01 4.5E-02
Toluene (108-88-3) 4.09E-04 3.5E+04 1.43E+01 7.2E-03
Xylene(1330-20-7) 2.85E-04 3.5E+04 1.00E+01 5.0E-03
Acenaphthene (83-32-9) 1.42E-06 3.5E+04 4.98E-02 2.5E-05
Acenaphthylene (208-96-8) 5.06E-06 3.5E+04 1.77E-01 8.9E-05
Anthracene (120-12-7) 1.87E-06 3.5E+04 6.56E-02 3.3E-05
Benzo(a)anthracene (56-55-3) 1.68E-06 3.5E+04 5.89E-02 2.9E-05
Benzo(a)pyrene (50-32-8) 1.88E-07 3.5E+04 6.59E-03 3.3E-06
Benzo(b)fluoranthene (205-99-2) 9.91E-08 3.5E+04 3.48E-03 1.7E-06
Benzo(g,h,l)perylene (191-24-2) 4.89E-07 3.5E+04 1.72E-02 8.6E-06
Benzo(k)fluoranthene (207-08-9) 1.55E-07 3.5E+04 5.44E-03 2.7E-06
1,3-Butadiene (106-99-0) 3.91E-05 3.5E+04 1.37E+00 6.9E-04
Chrysene (218-01-9) 3.53E-07 3.5E+04 1.24E-02 6.2E-06
Fluoranthene(206-44-0) 7.61E-06 3.5E+04 2.67E-01 1.3E-04
Fluorene (86-73-7) 2.92E-05 3.5E+04 1.02E+00 5.1E-04
Indeno(1,2,3-cd)pyrene (193-39-5) 3.75E-07 3.5E+04 1.32E-02 6.6E-06
Naphthalene (91-20-3) 8.48E-05 3.5E+04 2.97E+00 1.5E-03 Diesel heating value = 19,300 BTU/lb
Phenanthrene (85-01-8) 2.94E-05 3.5E+04 1.03E+00 5.2E-04 Diesel Density = 7.076 lb/gal
Pyrene (129-00-0) 4.78E-06 3.5E+04 1.68E-01 8.4E-05 Diesel Heat Capacity = 136,567 BTU/gal
Dibenz(a,h)anthracene 5.83E-07 3.5E+04 2.04E-02 1.0E-05 1 HP = 2545 BTU/hr
Total PAH 0.000207 3.5E+04 7.27 0.0036 Total PAH is the listed HAP
Cumulative HAPs 136 0.07 HAP emissions from AP-42, Table 3.3-2
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Butte Highlands Joint Venture Updated:
Butte Highlands Project
Montana Air Quality Permit #4449-03
Emitting Unit ID # 19 - Tier 3 Generator Emissions 

Emission Factors

CO1        

(lb/hr)

 NOx
(lb/hr

1           

)
S

(lb/h
Ox2            

p-hr)
PM10

1           

(lb/hr)
PM2.5

1          

(lb/hr)
VOC1           

(lb/hr)
CO2

2              

(lb/hp-hr)
1.19 4.86 2.05E-03 0.11 0.11 0.09 1.15

Rating (HP) Fuel Use 
(gal/hr)

Op
(H

erating 
ours/yr) Emissions (tons/yr)

Cat C15 - 350kw 546 28.56 8760 5.21 21.29 4.90 0.48 0.48 0.39 2,750.20

1.  Emission factors from manufacturer specifications for exhaust certification levels.
2.  Emission factor taken from AP-42, Table 3.3-1 for Gasoline and Diesel Industrial Engines (< 600 HP)

HAPS lb/MMBTU MMBTU/yr lb/yr tons/yr
Acetaldehyde (75-07-0) 7.67E-04 3.4E+04 2.62E+01 1.3E-02
Acrolein (107-02-8) 9.25E-05 3.4E+04 3.16E+00 1.6E-03
Benzene (71-43-2) 9.33E-04 3.4E+04 3.19E+01 1.6E-02
Formaldehyde (50-00-0) 1.18E-03 3.4E+04 4.03E+01 2.0E-02
Propylene (115-07-1) 2.58E-03 3.4E+04 8.82E+01 4.4E-02
Toluene (108-88-3) 4.09E-04 3.4E+04 1.40E+01 7.0E-03
Xylene(1330-20-7) 2.85E-04 3.4E+04 9.74E+00 4.9E-03
A hth (83 32 9) 1cenaphthene (83-32-9) 42E 06 3 41.42E-06 3 E 04.4 + 4 85E 02 2 4E 054.85E-02 2.4E-05
Acenaphthylene (208-96-8) 5.06E-06 3.4E+04 1.73E-01 8.6E-05
Anthracene (120-12-7) 1.87E-06 3.4E+04 6.39E-02 3.2E-05
Benzo(a)anthracene (56-55-3) 1.68E-06 3.4E+04 5.74E-02 2.9E-05
Benzo(a)pyrene (50-32-8) 1.88E-07 3.4E+04 6.42E-03 3.2E-06
Benzo(b)fluoranthene (205-99-2) 9.91E-08 3.4E+04 3.39E-03 1.7E-06
Benzo(g,h,l)perylene (191-24-2) 4.89E-07 3.4E+04 1.67E-02 8.4E-06
Benzo(k)fluoranthene (207-08-9) 1.55E-07 3.4E+04 5.30E-03 2.6E-06
1,3-Butadiene (106-99-0) 3.91E-05 3.4E+04 1.34E+00 6.7E-04
Chrysene (218-01-9) 3.53E-07 3.4E+04 1.21E-02 6.0E-06
Fluoranthene(206-44-0) 7.61E-06 3.4E+04 2.60E-01 1.3E-04
Fluorene (86-73-7) 2.92E-05 3.4E+04 9.98E-01 5.0E-04
Indeno(1,2,3-cd)pyrene (193-39-5) 3.75E-07 3.4E+04 1.28E-02 6.4E-06
Naphthalene (91-20-3) 8.48E-05 3.4E+04 2.90E+00 1.4E-03 Diesel heating value = 19,300 BTU/lb
Phenanthrene (85-01-8) 2.94E-05 3.4E+04 1.00E+00 5.0E-04 Diesel Density = 7.076 lb/gal
Pyrene (129-00-0) 4.78E-06 3.4E+04 1.63E-01 8.2E-05 Diesel Heat Capacity = 136,567 BTU/gal
Dibenz(a,h)anthracene 5.83E-07 3.4E+04 1.99E-02 1.0E-05 1 HP = 2545 BTU/hr
Total PAH 0.000207 3.4E+04 7.08 0.0035 Total PAH is the listed HAP
Cumulative HAPs 132 0.07 HAP emissions from AP-42, Table 3.3-2
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Butte Highlands Joint Venture Updated:
Butte Highlands Project
Montana Air Quality Permit #4449-03
Emitting Unit ID # 20 - Diesel Air Compressor Emissions

Emission Factors 

CO1                

(lb/hr)
NOx1    

(lb/hr)

       SOx
(g/hp-h

2            

r)
P
(l

M10
1            

b/hr)
PM2.5

1         

(lb/hr)
VOC1             

(lb/hr)
CO2

2         

(lb/hp-hr)
4.03 4.09 0.93 0.41 0.41 0.10 1.15

Rati
(HP

ng 
)

Fuel
(gal

 Use 
/hr)

Ope
(Hou

rating 
rs/yr) Emissions (tons/yr)

Cat C15 DITA 540 29.0 8760 17.65 17.91 4.84 1.80 1.80 0.44 2,719.98

1.  Emission factors from manufacturer specifications for exhaust certification levels.
2.  Emission factor taken from AP-42, Table 3.3-1 for Gasoline and Diesel Industrial Engines (< 600 HP)

HAPS lb/MMBTU MMBTU/yr lb/yr tons/yr
Acetaldehyde (75-07-0) 7.67E-04 3.47E+04 2.66E+01 1.3E-02
Acrolein (107-02-8) 9.25E-05 3.47E+04 3.21E+00 1.6E-03
Benzene (71-43-2) 9.33E-04 3.47E+04 3.24E+01 1.6E-02
Formaldehyde (50-00-0) 1.18E-03 3.47E+04 4.09E+01 2.0E-02
Propylene (115-07-1) 2.58E-03 3.47E+04 8.95E+01 4.5E-02
Toluene (108-88-3) 4.0( ) 9E-04 3.47E+04 1.42E+01 7.1E-03
Xylene(1330-20-7) 2.85E-04 3.47E+04 9.89E+00 4.9E-03
Acenaphthene (83-32-9) 1.42E-06 3.47E+04 4.93E-02 2.5E-05
Acenaphthylene (208-96-8) 5.06E-06 3.47E+04 1.76E-01 8.8E-05
Anthracene (120-12-7) 1.87E-06 3.47E+04 6.49E-02 3.2E-05
Benzo(a)anthracene (56-55-3) 1.68E-06 3.47E+04 5.83E-02 2.9E-05
Benzo(a)pyrene (50-32-8) 1.88E-07 3.47E+04 6.52E-03 3.3E-06
Benzo(b)fluoranthene (205-99-2) 9.91E-08 3.47E+04 3.44E-03 1.7E-06
Benzo(g,h,l)perylene (191-24-2) 4.89E-07 3.47E+04 1.70E-02 8.5E-06
Benzo(k)fluoranthene (207-08-9) 1.55E-07 3.47E+04 5.38E-03 2.7E-06
1,3-Butadiene (106-99-0) 3.91E-05 3.47E+04 1.36E+00 6.8E-04
Chrysene (218-01-9) 3.53E-07 3.47E+04 1.22E-02 6.1E-06
Fluoranthene(206-44-0) 7.61E-06 3.47E+04 2.64E-01 1.3E-04
Fluorene (86-73-7) 2.92E-05 3.47E+04 1.01E+00 5.1E-04
Indeno(1,2,3-cd)pyrene (193-39-5) 3.75E-07 3.47E+04 1.30E-02 6.5E-06 HAP emissions from AP-42, Table 3.3-2
Naphthalene (91-20-3) 8.48E-05 3.47E+04 2.94E+00 1.5E-03 Diesel heating value = 19,300 BTU/lb
Phenanthrene (85-01-8) 2.94E-05 3.47E+04 1.02E+00 5.1E-04 Diesel Density = 7.076 lb/gal
Pyrene (129-00-0) 4.78E-06 3.47E+04 1.66E-01 8.3E-05 1 HP = 2545 BTU/hr
Dibenz(a,h)anthracene 5.83E-07 3.47E+04 2.02E-02 1.0E-05 Diesel Heat Capacity = 136,567 BTU/gal
Total PAH 0.00021 3.47E+04 7.19 0.0036
Cumulative HAPs 134 0.07



April 11, 2011
1420102031

Butte Highlands Joint Venture Updated:
Butte Highlands Project
Montana Air Quality Permit #4449-03
Emitting Unit ID # 21 - Diesel Engine - Welder 26hp (EPA Tier 2)

Emission Factors 

CO1              

(lb/hp-hr)
NOx1    

(lb/hp-hr)

       SOx2

(g/hp-h

            

r)
P

(lb/
M10

1            

hp-hr)
PM2.5

1         

(lb/hr)
VOC1             

(lb/hp-hr)
CO2

2              

(lb/hp-hr)
0.01 0.01 0.93 0.007 0.007 0.0009 1.15

Ra
(H

ting 
P)

Fue
(ga

l Use 
l/hr)

Op
(Ho

erating 
urs/yr) Emissions (tons/yr)

26 HP Engine 26 29.0 8760 0.93 1.31 0.23 0.75 0.75 0.10 130.96

1.  Emission factors from existing permit number 4449-01 (Final - May 26, 2010)

2.  Emission factor taken from AP-42, Table 3.3-1 for Gasoline and Diesel Industrial Engines (< 600 HP)

3.  Emissions from welding activities are considered to be insignificant and have not been included in emission estimates.
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1420102031

Butte Highlands Joint Venture Updated:
Butte Highlands Project
Montana Air Quality Permit #4449-03
Emitting Unit ID # 25 - Crushing Engine Emissions

Emission Factors 

Crusher Tier 3 Diesel Engine
CO1       

(g/kw-hr)

    NOx
(g/kw-h

1            

r)
S

(g/
Ox 2       

hp-hr)
PM10

1        

(g/kw-hr)
PM2.5

1       

(g/kw-hr)
VOC2           

(g/hp-hr)
CO2

2       

(lb/hp-hr)
2.70 3.13 0.93 0.18 0.18 1.12 1.15

Rating (HP) Rating (kw) Fuel 
(gal/h

Use 
r) 3 Operating (Hours/day)

Emissions (lbs/yr)

350 261 17.8 8760 13580.98 15733.81 6272.12 905.40 905.40 7557.14 3,525,900
Emissions (tons/yr)

6.79 7.87 3.14 0.45 0.45 3.78 1,762.95

1.  Emission factors from manufacturer specifications for exhaust certification levels.
2.  Emission factor taken from AP-42, Table 3.3-1 for Gasoline and Diesel Industrial Engines (< 600 HP)
3.  Fuel use based on maximum pounds per hour from manufacturer and density of 7.1 lb/gal from AP-42

HAPS lb/MMBTU MMBTU/y lb/yr tons/yr
Acetaldehyde (75-07-0) 7.67E-04 2.1E+04 1.63E+01 8.2E-03
Acrolein (107-02-8) 9.25E-05 2.1E+04 1.97E+00 9.9E-04
Benzene (71-43-2) 9.33E-04 2.1E+04 1.99E+01 9.9E-03
Formaldehyde - - (50 00 0)Formaldehyde (50-00-0) 1.1.18E-0318E-03 2.1E+042.1E+04 2.52E+01 1.3E-022.52E+01 1.3E-02
Propylene (115-07-1) 2.58E-03 2.1E+04 5.50E+01 2.7E-02
Toluene (108-88-3) 4.09E-04 2.1E+04 8.72E+00 4.4E-03
Xylene(1330-20-7) 2.85E-04 2.1E+04 6.07E+00 3.0E-03
Acenaphthene (83-32-9) 1.42E-06 2.1E+04 3.03E-02 1.5E-05
Acenaphthylene (208-96-8) 5.06E-06 2.1E+04 1.08E-01 5.4E-05
Anthracene (120-12-7) 1.87E-06 2.1E+04 3.99E-02 2.0E-05
Benzo(a)anthracene (56-55-3) 1.68E-06 2.1E+04 3.58E-02 1.8E-05
Benzo(a)pyrene (50-32-8) 1.88E-07 2.1E+04 4.01E-03 2.0E-06
Benzo(b)fluoranthene (205-99-2) 9.91E-08 2.1E+04 2.11E-03 1.1E-06
Benzo(g,h,l)perylene (191-24-2) 4.89E-07 2.1E+04 1.04E-02 5.2E-06
Benzo(k)fluoranthene (207-08-9) 1.55E-07 2.1E+04 3.30E-03 1.7E-06
1,3-Butadiene (106-99-0) 3.91E-05 2.1E+04 8.33E-01 4.2E-04
Chrysene (218-01-9) 3.53E-07 2.1E+04 7.52E-03 3.8E-06
Fluoranthene(206-44-0) 7.61E-06 2.1E+04 1.62E-01 8.1E-05
Fluorene (86-73-7) 2.92E-05 2.1E+04 6.22E-01 3.1E-04
Indeno(1,2,3-cd)pyrene (193-39-5) 3.75E-07 2.1E+04 7.99E-03 4.0E-06 HAP emissions from AP-42, Table 3.3-2
Naphthalene (91-20-3) 8.48E-05 2.1E+04 1.81E+00 9.0E-04 Diesel heating value = 19,300 BTU/lb
Phenanthrene (85-01-8) 2.94E-05 2.1E+04 6.27E-01 3.1E-04 Diesel Heat Capacity = 136,567 BTU/gal
Pyrene (129-00-0) 4.78E-06 2.1E+04 1.02E-01 5.1E-05 Diesel Density = 7.076 lb/gal 
Dibenz(a,h)anthracene 5.83E-07 2.1E+04 1.24E-02 6.2E-06 1 HP = 2545 BTU/hr
Total PAH 2.07E-04 2.1E+04 4.42 0.002
Cumulative HAPs 82.57 0.04
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CO2
2       

(lb/hp-hr)
VOC2         

(g/hp-hr)

de

Butte Highlands Joint Venture Updated:
Butte Highlands Project
Montana Air Quality Permit #4449-03
Emitting Unit ID # 27 - Screening Engine Emissions

Emission Factors
Screener Tier 3 Diesel Engine CO1       

(g/kw-hr)
NOx

(g/kw-h

    1            

r) (g/
SOx2           

hp-hr)
PM10

1        

(g/kw-hr)
PM2.5

1       

(g/kw-hr)
0.70 4.00 0.93 0.09 0.09 1.12 1.15

Rating (HP) Rating (kw) Fuel 
(gal/h

Use 
r) 3 Operating (Hours/yr)

Emissions (lbs/yr)

100.4 74.9 5.6 8760 1010.43 5773.89 1799.20 129.91 129.91 2167.82 1,011,430
Emissions (tons/yr)

0.51 2.89 0.90 0.06 0.06 1.08 505.71

1.  Emission factors from manufacturer specifications for exhaust certification levels.
2.  Emission factor taken from AP-42, Table 3.3-1 for Gasoline and Diesel Industrial Engines (< 600 HP)
3.  Fuel use based on maximum pounds per hour from manufacturer and density of 7.1 lb/gal from AP-42

HAPS lb/MMBTU MMBTU/y lb/yr tons/yr
Acetaldehyde (75-07-0) 7.67E-04 6.7E+03 5.14E+00 2.6E-03
Acrolein (107-02-8) 9.25E-05 6.7E+03 6.20E-01 3.1E-04
Benzene (71-43-2) 9.33E-04 6.7E+03 6.26E+00 3.1E-03
Formaldehy ( )o a de 50-00-0yde (50 00 0) 1.18E-038 03 6.7E+03 7.91E+00 4.0E-039 00 0 03
Propylene (115-07-1) 2.58E-03 6.7E+03 1.73E+01 8.7E-03
Toluene (108-88-3) 4.09E-04 6.7E+03 2.74E+00 1.4E-03
Xylene(1330-20-7) 2.85E-04 6.7E+03 1.91E+00 9.6E-04
Acenaphthene (83-32-9) 1.42E-06 6.7E+03 9.52E-03 4.8E-06
Acenaphthylene (208-96-8) 5.06E-06 6.7E+03 3.39E-02 1.7E-05
Anthracene (120-12-7) 1.87E-06 6.7E+03 1.25E-02 6.3E-06
Benzo(a)anthracene (56-55-3) 1.68E-06 6.7E+03 1.13E-02 5.6E-06
Benzo(a)pyrene (50-32-8) 1.88E-07 6.7E+03 1.26E-03 6.3E-07
Benzo(b)fluoranthene (205-99-2) 9.91E-08 6.7E+03 6.65E-04 3.3E-07
Benzo(g,h,l)perylene (191-24-2) 4.89E-07 6.7E+03 3.28E-03 1.6E-06
Benzo(k)fluoranthene (207-08-9) 1.55E-07 6.7E+03 1.04E-03 5.2E-07
1,3-Butadiene (106-99-0) 3.91E-05 6.7E+03 2.62E-01 1.3E-04
Chrysene (218-01-9) 3.53E-07 6.7E+03 2.37E-03 1.2E-06
Fluoranthene(206-44-0) 7.61E-06 6.7E+03 5.10E-02 2.6E-05
Fluorene (86-73-7) 2.92E-05 6.7E+03 1.96E-01 9.8E-05
Indeno(1,2,3-cd)pyrene (193-39-5) 3.75E-07 6.7E+03 2.51E-03 1.3E-06 HAP emissions from AP-42, Table 3.3-2
Naphthalene (91-20-3) 8.48E-05 6.7E+03 5.69E-01 2.8E-04 Diesel heating value = 19,300 BTU/lb
Phenanthrene (85-01-8) 2.94E-05 6.7E+03 1.97E-01 9.9E-05 Diesel Heat Capacity = 136,567 BTU/gal
Pyrene (129-00-0) 4.78E-06 6.7E+03 3.21E-02 1.6E-05 Diesel Density = 7.076 lb/gal
Dibenz(a,h)anthracene 5.83E-07 6.7E+03 3.91E-03 2.0E-06 1 HP = 2545 BTU/hr
Total PAH 2.07E-04 6.7E+03 1.39E+00 6.9E-04
Cumulative HAPs 26 0.013
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Butte Highlands Joint Venture Updated:
Butte Highlands Project
Montana Air Quality Permit #4449-03
Emitting Unit ID # 28 - Tier 2 Diesel Generator Emissions 

Emission Factors

CO1         

(lb/hr)
NOx1    

(lb/hr)

       SOx
(lb/hp-

2            

hr)
PM
(lb

10
1           

/hr)
PM2.5

1          

(lb/hr)
VOC1           

(lb/hr)
CO2

2          

(lb/hp-hr)
1.18 19.33 0.000012 0.15 0.15 0.08 1.16

Rating
(HP)

         Fue
(g

l Use 
al/hr)

Op
(H

erating 
ours/yr) Emissions (tons/yr)

Cat C32 - 1000kw 1502 74.0 8760 5.17 84.67 0.08 0.66 0.66 0.35 7,631.36

1.  Emission factors from manufacturer specifications for exhaust certification levels.
2.  Emission factor taken from AP-42, Table 3.4-1 for Gasoline and Diesel Industrial Engines (> 600 HP).  Assume 15 ppm Sulfur content in ultra low sulfur 
diesel gasoline used at the facility.  

HAPS lb/MMBTU MMBTU/yr lb/yr tons/yr
Acetaldehyde (75-07-0) 2.52E-05 8.9E+04 2.23E+00 1.1E-03
Acrolein (107-02-8) 7.88E-06 8.9E+04 6.98E-01 3.5E-04
Benzene (71-43-2) 7.76E-04 8.9E+04 6.87E+01 3.4E-02
Formaldehyde (50-00-0) 7.89E-05 8.9E+04 6.98E+00 3.5E-03
Propylene (115-07-1) 2.79E-03 8.9E+04 2.47E+02 1.2E-01
T l (108 88 3) 2Toluene (108-88-3) 81E 04 8 92.81E-04 8. E 049 + 2 49E 01 1 2E 022.49E+01 1.2E-02
Xylene(1330-20-7) 1.93E-04 8.9E+04 1.71E+01 8.5E-03
Acenaphthene (83-32-9) 4.68E-06 8.9E+04 4.14E-01 2.1E-04
Acenaphthylene (208-96-8) 9.23E-06 8.9E+04 8.17E-01 4.1E-04
Anthracene (120-12-7) 1.23E-06 8.9E+04 1.09E-01 5.4E-05
Benzo(a)anthracene (56-55-3) 6.22E-07 8.9E+04 5.51E-02 2.8E-05
Benzo(a)pyrene (50-32-8) 2.57E-07 8.9E+04 2.28E-02 1.1E-05
Benzo(b)fluoranthene (205-99-2) 1.11E-06 8.9E+04 9.83E-02 4.9E-05
Benzo(g,h,l)perylene (191-24-2) 5.56E-07 8.9E+04 4.92E-02 2.5E-05
Benzo(k)fluoranthene (207-08-9) 2.18E-07 8.9E+04 1.93E-02 9.6E-06
Chrysene (218-01-9) 1.53E-06 8.9E+04 1.35E-01 6.8E-05
Fluoranthene(206-44-0) 4.03E-06 8.9E+04 3.57E-01 1.8E-04
Fluorene (86-73-7) 1.28E-05 8.9E+04 1.13E+00 5.7E-04
Indeno(1,2,3-cd)pyrene (193-39-5) 4.14E-07 8.9E+04 3.67E-02 1.8E-05
Naphthalene (91-20-3) 1.30E-04 8.9E+04 1.15E+01 5.8E-03 Diesel heating value = 19,300 BTU/lb
Phenanthrene (85-01-8) 4.08E-05 8.9E+04 3.61E+00 1.8E-03 Diesel Density = 7.076 lb/gal
Pyrene (129-00-0) 3.71E-06 8.9E+04 3.28E-01 1.6E-04 Diesel Heat Capacity = 136,567 BTU/gal
Dibenz(a,h)anthracene 3.46E-07 8.9E+04 3.06E-02 1.5E-05 1 HP = 2545 BTU/hr
Total PAH 0.00021 8.9E+04 18.73 0.009 HAP emissions from AP-42, Table 3.4-3 & 3.4-4
Cumulative HAPs 139 0.070
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AMEC Earth and Environmental, Inc. 
1405 West Auto Drive 
Tempe, Arizona 85284-1016 
Tel: (480) 940-2320 
Fax: (480) 785-0970    www.amec.com 

December 23, 2010 
AMEC Job No. 14-2010-2031 
 
Montana Department of Environmental Quality 
Air Resources Management Bureau 
Permitting Section Supervisor 
1520 E. Sixth Avenue 
P.O. Box 200901 
Helena, Montana 59620-0901 
 
Attn: Ed Warner 
 Air Permit Engineer 
 
Re: Butte Highland Project 

Non-Title V Permit Modification 
Permit Number: 4449-02 

  
On behalf of the Butte Highlands Joint Venture (BHJV), AMEC Earth & Environmental, Inc. 
(AMEC) is submitting this air quality permit application for stationary sources pertaining to an 
existing MAQP Permit No. 4449-02, for the Butte Highlands Project (BHP) located south of 
Butte, Montana. The project area is currently in attainment for all pollutants. BHJV is proposing 
to expand operations from the exploration of gold ore to the mining of gold ore. This permit 
modification includes the addition of new equipment and changes to the aggregate throughputs 
for the mining of gold ore. No extraction of gold ore will take place at BHJV. All ore will be 
transported offsite for gold extraction. The emitting sources affected by the daily and annual 
aggregate throughputs have been identified in the application forms provided in Appendix A.  
 
Equipment being added to support the mining of gold ore will include a crusher and screen, an 
additional diesel generator, an upgraded air compressor, and two new 15,000-gallon diesel 
storage tanks. 
 
The following supplemental information is submitted to support the permit application: 
 

• A figure identifying the location of the proposed equipment 

• Emissions calculations, which are included in Appendix B 

• Equipment specifications and performance data, which are included in Appendix C 

• A best available control technology analysis is included in Appendix D 
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APPENDIX A 
 

Air Quality Permit Application For Stationary Sources 



 



Last Revised: March 4, 2009  Stationary Source Application  
Page 1 of 101 

 

 
                             Air Resources Management Bureau    P.O. Box 200901    Helena MT 59620-0901    (406) 444-3490 
 

AIR QUALITY PERMIT APPLICATION FOR STATIONARY SOURCES 
Montana Department of Environmental Quality 
Air Resources Management Bureau 
Permitting Section Supervisor 
1520 E. Sixth Avenue 
P.O. Box 200901 
Helena, MT 59620-0901 
Phone:  (406) 444-3490        FAX (406) 444-1499 
Email:  DEQ-ARMB-Admin@mt.gov 
 

For State of Montana Use Only 
Permit Application #:               AFS #:              
 
Application Fee Paid with Application?   Yes    No 
Amount Paid:                  Check #:                    
 

 

 
Three complete copies of this application, any associated fees, and the affidavit of publication of the attached public 
notice must be delivered to the address above.  The application may be submitted electronically to the email address 
provided above; however, the application will not be considered complete until the appropriate permit application fee, 
affidavit of publication, and certification of truth, accuracy, and completeness are submitted to the Department.  Any 
checks, affidavits, and certifications submitted separately from the application should be clearly identified.  The 
applicant is encouraged to contact the Department with any questions related to this application form. 
 
Note:  This application form should not be used for portable sources or oil and gas registrations.  Permit application 
forms for portable sources and oil and gas registrations are available on the Department’s website.  Applications for 
Acid Rain permits must be made on nationally standardized forms available from the U.S. Environmental Protection 
Agency as well as through the Department’s application for a Title V Operating Permit. 

 
§1.0 General Facility Information and Site Description 
 

§1.1 FACILITY NAME AND ADDRESS (As registered with the Montana Secretary of State) 
 

Company Name   Butte Highlands Joint Venture                                                                                

 

Facility Name     Butte Highlands Project (BHP)                                                                                 

 

Mailing Address Physical Address (if different from mailing address) 

 P.O. Box 4959                  
Address 
 
 Butte                                      MT      59702 
City                                         State       Zip 
 

 Intersection of Highland Road and  
  U.S. Forest Road 8520                  
Address 
 
Butte                                       MT      59702  
City                                         State       Zip 
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§1.2 Contact Information 

 Name Title Telephone Email 

Owner     Ronald Guill                             Joint Venture Manager     (208) 338-8880   
 rguill@undergroundmining

.com 

Facility Manager     Ronald Guill                             Joint Venture Manager     (208) 338-8880   
 rguill@undergroundmining

.com 

Responsible Official     Ronald Guill                             Joint Venture Manager     (208) 338-8880   
 rguill@undergroundmining

.com 
Alternate 
Responsible Official                                                                                  

Contact Person     Henry Bogert     Joint Venture Manager     (406) 533-8104   henrybogert@gmail.com 
Alternate Contact 
Person                                                                                                                                                                                           

[Note: If email address is provided, the Department will send all permit notices (i.e. Preliminary Determination, Department Decision, and Final 
Permit) electronically. 
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§1.3 PERMIT TYPE (Check all that apply) 

  Montana Air Quality Permit (MAQP)  

MAQP Permit Action:   New Facility     Modification to Existing Permit # 4449 - 02 

 Synthetic Minor (major source using federally enforceable permit conditions to avoid 

MACT, NSR, or Title V Operating Permit requirements) 

  New Source Review  

  Prevention of Significant Deterioration 

  Nonattainment Area  

 Air Quality Operating Permit (Title V)   

Title V Permit Action:    Initial Air Quality Operating Permit          

             Renewal of Air Quality Operating Permit  #OP              -              

            Modification of Air Quality Operating Permit  #OP              -       

       Minor Modification 

  Significant Modification  

Note:  The applicant must also send one copy of the Title V Operating Permit application to the EPA at the 

following address: 

Office of Partnerships and Regulatory Assistance 
Air and Radiation Program 
US EPA Region VIII 8P-AR 
1595 Wynkoop St. 
Denver, Colorado 80202-1129 
 

A statement certifying that a copy of the Title V Operating Permit application has been mailed to EPA must 
accompany the Title V Operating Permit application. 

 
 

 
§1.4 Physical Location and Facility Information 

Qtr/Qtr Section   NA  Section 31 and 32 Township 1N Range 7W 
Latitude (in decimal degrees)   45.792 Longitude (in decimal degrees) -112.514  County  Silver Bow  

 
Will the facility be operating in (or impacting) a nonattainment area?   Yes    No 
 
(Note:  Maps of the state’s nonattainment areas can be found at the following website: 
http://deq.mt.gov/AirQuality/Planning/AirNonattainment.asp.) 

 
If yes, which pollutant(s) is the area nonattainment for?  
                                                                                                                                                                           
 

 
Total Property Area (acres)    76                      Year Facility Began Operation at Site:    2010      
 
General Nature of Business:   Underground mining of gold ore 
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Standard Industrial Classification (SIC) Codes(s):     1041         

         SIC Description(s):     Mining of Gold Ore                          

 
(Note: SIC Codes can be found at the following website: http://www.osha.gov/pls/imis/sicsearch.html.) 
 

 

For MAQP only, a drawing, sketch, or topographic map of appropriate scale must be submitted (maximum scale 

1”=500’, measurement to the nearest 20’), showing at least the following: 

a. The property boundaries on which the source is located; 

b. The outlines and dimensions of all existing and proposed buildings and stacks; 

c. The locations of existing and proposed emitting units, including lat/long coordinates (in NAD83) and elevation 

(in feet above mean sea level) for each emitting unit.  The emissions units and points should be identified as 

existing or proposed; 

d. Any nearby streets, highways, and waterbodies;  

e. Any nearby sensitive areas, such as schools, hospitals, parks, residential areas, etc.;  

f. A true north arrow; and 

g. A graphically displayed scale. 
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§1.5 Project Summary (Not Required for Title V Operating Permit applications) 
 
Overview of project, including any new or modified equipment (attach additional information as necessary):   
This permit modification addresses the changes in operations from exploration activities to mining of gold ore.  No 
extraction of gold from the ore will take place at BHJV.  All ore will be shipped offsite for gold extraction so no 
extraction of gold from the ore will take place at BHJV.  The permit modification includes the changes of annual and 
daily aggregate throughputs for the mining of gold ore.  The emitting sources affected by the annual throughput 
changes are provided in Section 2 of this application.  Additionally, BHJV will be adding and upgrading certain 
pieces of equipment to support the mining of gold ore.  The facility will be adding crushing and screening equipment, 
a new diesel generator, additional diesel fuel storage tanks, and upgrading the existing  air compressor in order to 
support the mining operations.  A new sketch drawing of the property showing boundaries; location of existing 
buildings and stacks; locations for proposed emitting units; nearby streets, highways, and waterbodies; and sensitive 
areas, such as schools, hospitals, parks, residential areas, etc., has been attached for reference.                                          
      
      
       
  
 

Include a process flow diagram showing material balances. 

 

Construction/Installation Schedule: 

Expected Construction Start Date:     July 2011     Expected Operation Start Date:     July 2011  

Duration (if a temporary source):     5 years                  

 

Optional Information: 

Estimate of Capital Expenditure for Proposed Project: $                        

Estimate of Cost of Air Pollution Control Equipment: $                        
 _________________ 
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§2.0 Emitting Unit Listing 
 

List all existing and proposed emitting units.   
   For Title V Operating Permits only, note all insignificant emission units. 

 
Note: An insignificant emissions unit includes any activity or emissions unit that has the potential to emit 
less than 5 tons per year of any regulated pollutant, less than 500 pounds per year of lead, less than 500 
pounds per year of a hazardous air pollutant, and is not regulated by an applicable requirement, such as a 
New Source Performance Standard (NSPS) or Maximum Achievable Control Technology (MACT) 
standard. 

 
EMITTING UNIT Pollution 

Control Device 
New 

Source 
Existing 
Source 

Insignificant 
ID Name Yes No 
 
1 

 
Wet Drilling   

 
Water 
Application   

    

 
2 

 
Blasting - Underground 
(particulate)   

 
Good Operating 
Practices   

    

 
3 

 
Blasting - Underground 
(gaseous)   

 
Good Operating 
Practices   

    

 
4 

 
Underground Ore Loading   

 
Good Operating 
Practices   

    

 
5 

 
Underground Production Rock 
Loading   

 
Good Operating 
Practices   

    

 
6 

 
Ore Unloading   

 
Good Operating 
Practices   

    

 
7 

 
Production Rock Unloading   

 
Good Operating 
Practices   

    

 
8 

 
Ore Haul Truck Loading   

 
Good Operating 
Practices   

    

 
9 

 
Ore Haul Truck Travel   

 
Water 
Application   

    

 
10 

 
Unloading Sand to Storage 
Area  

 
Good Operating 
Practices   

    

 
11 

 
Cement Silo Loading   

 
Baghouse       

 
12 

 
Shotcrete Plant Sand Transfer to 
Mixing Pit w/FEL   

 
Good Operating 
Practices   

    

 
13 

 
Shotcrete Plant Cement Feed 
Auger to Mixing Hopper   

 
Water Spray       

 
14 

 
Cement Fill Rock (CFR) Plant 
Aggregate Hopper Loading 
w/FEL   

 
Good Operating 
Practices       
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15 

 
CFR Plant Cement Feed Auger 
to Mixing Hopper   

 
Process Water 
Added   

    

 
16 

 
Front End Loader (FEL) Travel  

 
Water 
Application   

    

 
17 

 
Shotcrete Truck Transport to 
Underground   

 
Water 
Application   

    

 
17 

 
CFR Plant Truck Transport to 
Underground   

 
Water 
Application   

    

 
18 

 
Diesel Generator Caterpillar C15 
DITA (365 kw) (EPA Tier 3)  

 
Good Operating 
Practices   

    

 
19 

 
Diesel Generator Caterpillar C15 
DITA (350 kw) (EPA Tier 3)  

 
Good Operating 
Practices   

    

 
20 

 
Diesel Engine - Air Compressor 
540 hp (EPA Tier 3)   

 
Good Operating 
Practices   

    

 
21 

 
Diesel Engine - Welder 26 hp 
(EPA Tier 2)   

 
Good Operating 
Practices   

    

 
22 

 
Diesel Fuel Storage (6,000 
gallon tank - updated 
throughput)   

 
None   

    

 
23 

 
Development Rock Stockpile 
Wind Erosion   

 
Water 
Application   

    

 
24 

 
Extec Crusher - CAT C9 350 hp 
(particulate emissions)   

 
Water Spray       

 
25 

 
Extec Crusher - CAT C9 350 hp 
(EPA Tier 3) (engine 
emissions)  

 
Good Operating 
Practices       

 
26 

 
Sandvik Screener - 100.4 hp 
(particulate emissions)   

 
Water Spray       

 
27 

 
Sandvik Screener - 100.4 hp 
(engine emissions)   

 
Good Operating 
Practices       

    

 
28 

 
Diesel Generator Caterpillar C32 
DITA (1,000 kw) (EPA Tier 2)   

 
Good Operating 
Practices   

    

 
29 

 
Diesel Fuel Storage (2-15,000 
gallon tanks)   

 
None       
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§3.0  Emissions Inventory 
 
A separate Section 3.0 must be completed for each emitting unit listed in Section 2.0.   
 
Emitting Unit ID:  1     Emitting Unit Name: Wet Drilling                                        
 
Attach calculations.   
The source(s) of all emissions estimates must be indicated (e.g. manufacturer’s data, AP-42, source 
tests, etc.)   
If possible, calculations should be submitted electronically using an Excel spreadsheet. 
 

Regulated Air Pollutant Allowable Emission Rate(s)1 Actual Emission Rate(s)  
(if applicable)2 

(Lb/Hour) (Tons/Year) (Lb/Hour) (Tons/Year) 

PM 
                                                   

 
 0.007  

 
 0.02  

 
                  

 
                 

PM10 
                                                   

 
 0.007  

 
 0.02  

 
                  

 
                 

PM2.5 
                                                   

 
 0.007  

 
 0.02  

 
                  

 
                 

SO2 
                                                   

 
                 

 
                

 
                  

 
                 

NOx 
                                                   

 
                 

 
                

 
                  

 
                 

CO 
                                                   

 
                 

 
                

 
                  

 
                 

VOC 
                                                   

 
                 

 
                

 
                  

 
                 

Pb 
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

 
                                                 
1 Allowable emission rate(s) should equal the potential to emit, unless a federally enforceable permit limit 
is proposed.  Potential emissions are to be calculated based on production at the maximum capacity for 
8,760 hours per year.  Only control practices or equipment which is proposed to be made federally 
enforceable may be used to limit the potential to emit of the unit. 
  
2 Actual emission rate(s) should equal the average rate at which the unit actually emitted the pollutant 
during a two-year period which precedes the particular date and which is representative of normal source 
operation.  Actual emissions shall be calculated using the unit’s actual operating hours, production rates, 
and types of materials processed, stored, or combusted during the selected time period. 
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§3.0  Emissions Inventory 
 
A separate Section 3.0 must be completed for each emitting unit listed in Section 2.0.   
 
Emitting Unit ID:  2     Emitting Unit Name:  Blasting - particulate emissions   
 
Attach calculations.   
The source(s) of all emissions estimates must be indicated (e.g. manufacturer’s data, AP-42, source 
tests, etc.)   
If possible, calculations should be submitted electronically using an Excel spreadsheet. 
 

Regulated Air Pollutant Allowable Emission Rate(s)3 Actual Emission Rate(s)  
(if applicable)4 

(Lb/Hour) (Tons/Year) (Lb/Hour) (Tons/Year) 

PM 
                                                   

 
 0.022  

 
 0.09  

 
                  

 
                 

PM10 
                                                   

 
 0.011  

 
 0.05  

 
                  

 
                 

PM2.5 
                                                   

 
 0.0007  

 
 0.003  

 
                  

 
                 

SO2 
                                                   

 
                 

 
                

 
                  

 
                 

NOx 
                                                   

 
                 

 
                

 
                  

 
                 

CO 
                                                   

 
                 

 
                

 
                  

 
                 

VOC 
                                                   

 
                 

 
                

 
                  

 
                 

Pb 
                                                   

 
1.15E-10        

 
4.2E-08        

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

 
                                                 
3 Allowable emission rate(s) should equal the potential to emit, unless a federally enforceable permit limit 
is proposed.  Potential emissions are to be calculated based on production at the maximum capacity for 
8,760 hours per year.  Only control practices or equipment which is proposed to be made federally 
enforceable may be used to limit the potential to emit of the unit. 
  
4 Actual emission rate(s) should equal the average rate at which the unit actually emitted the pollutant 
during a two-year period which precedes the particular date and which is representative of normal source 
operation.  Actual emissions shall be calculated using the unit’s actual operating hours, production rates, 
and types of materials processed, stored, or combusted during the selected time period. 
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§3.0  Emissions Inventory 
 
A separate Section 3.0 must be completed for each emitting unit listed in Section 2.0.   
 
Emitting Unit ID:  3     Emitting Unit Name:  Blasting - gaseous emissions   
 
Attach calculations.   
The source(s) of all emissions estimates must be indicated (e.g. manufacturer’s data, AP-42, source 
tests, etc.)   
If possible, calculations should be submitted electronically using an Excel spreadsheet. 
 

Regulated Air Pollutant Allowable Emission Rate(s)5 Actual Emission Rate(s)  
(if applicable)6 

(Lb/Hour) (Tons/Year) (Lb/Hour) (Tons/Year) 

PM 
                                                   

 
                 

 
                

 
                  

 
                 

PM10 
                                                   

 
                 

 
                

 
                  

 
                 

PM2.5 
                                                   

 
                 

 
                

 
                  

 
                 

SO2 
                                                   

 
                 

 
                

 
                  

 
                 

NOx 
                                                   

 
 0.05  

 
 0.23  

 
                  

 
                 

CO 
                                                   

 
 2.81  

 
 12.32  

 
                  

 
                 

VOC 
                                                   

 
                 

 
                

 
                  

 
                 

Pb 
                                                   

 
2.44E-10  

 
8.89E-8   

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

 
                                                 
5 Allowable emission rate(s) should equal the potential to emit, unless a federally enforceable permit limit 
is proposed.  Potential emissions are to be calculated based on production at the maximum capacity for 
8,760 hours per year.  Only control practices or equipment which is proposed to be made federally 
enforceable may be used to limit the potential to emit of the unit. 
  
6 Actual emission rate(s) should equal the average rate at which the unit actually emitted the pollutant 
during a two-year period which precedes the particular date and which is representative of normal source 
operation.  Actual emissions shall be calculated using the unit’s actual operating hours, production rates, 
and types of materials processed, stored, or combusted during the selected time period. 
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§3.0  Emissions Inventory 
 
A separate Section 3.0 must be completed for each emitting unit listed in Section 2.0.   
 
Emitting Unit ID:  4     Emitting Unit Name:  Underground Ore Loading   
 
Attach calculations.   
The source(s) of all emissions estimates must be indicated (e.g. manufacturer’s data, AP-42, source 
tests, etc.)   
If possible, calculations should be submitted electronically using an Excel spreadsheet. 
 

Regulated Air Pollutant Allowable Emission Rate(s)7 Actual Emission Rate(s)  
(if applicable)8 

(Lb/Hour) (Tons/Year) (Lb/Hour) (Tons/Year) 

PM 
                                                   

 
 0.01  

 
 0.05  

 
                  

 
                 

PM10 
                                                   

 
 0.005  

 
 0.02  

 
                  

 
                 

PM2.5 
                                                   

 
 0.0009  

 
 0.004  

 
                  

 
                 

SO2 
                                                   

 
                 

 
                

 
                  

 
                 

NOx 
                                                   

 
                 

 
                

 
                  

 
                 

CO 
                                                   

 
                 

 
                

 
                  

 
                 

VOC 
                                                   

 
                 

 
                

 
                  

 
                 

Pb 
                                                   

 
1.2E-8       

 
4.24E-8    

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

 
                                                 
7 Allowable emission rate(s) should equal the potential to emit, unless a federally enforceable permit limit 
is proposed.  Potential emissions are to be calculated based on production at the maximum capacity for 
8,760 hours per year.  Only control practices or equipment which is proposed to be made federally 
enforceable may be used to limit the potential to emit of the unit. 
  
8 Actual emission rate(s) should equal the average rate at which the unit actually emitted the pollutant 
during a two-year period which precedes the particular date and which is representative of normal source 
operation.  Actual emissions shall be calculated using the unit’s actual operating hours, production rates, 
and types of materials processed, stored, or combusted during the selected time period. 
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§3.0  Emissions Inventory 
 
A separate Section 3.0 must be completed for each emitting unit listed in Section 2.0.   
 
Emitting Unit ID:  5     Emitting Unit Name:  Underground Production Rock Loading   
 
Attach calculations.   
The source(s) of all emissions estimates must be indicated (e.g. manufacturer’s data, AP-42, source 
tests, etc.)   
If possible, calculations should be submitted electronically using an Excel spreadsheet. 
 

Regulated Air Pollutant Allowable Emission Rate(s)9 Actual Emission Rate(s)  
(if applicable)10 

(Lb/Hour) (Tons/Year) (Lb/Hour) (Tons/Year) 

PM 
                                                   

 
 0.007  

 
 0.03  

 
                  

 
                 

PM10 
                                                   

 
 0.002  

 
 0.01  

 
                  

 
                 

PM2.5 
                                                   

 
 0.0005  

 
 0.002  

 
                  

 
                 

SO2 
                                                   

 
                 

 
                

 
                  

 
                 

NOx 
                                                   

 
                 

 
                

 
                  

 
                 

CO 
                                                   

 
                 

 
                

 
                  

 
                 

VOC 
                                                   

 
                 

 
                

 
                  

 
                 

Pb 
                                                   

 
7.25E-9        

 
2.54E-8     

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

 
                                                 
9 Allowable emission rate(s) should equal the potential to emit, unless a federally enforceable permit limit 
is proposed.  Potential emissions are to be calculated based on production at the maximum capacity for 
8,760 hours per year.  Only control practices or equipment which is proposed to be made federally 
enforceable may be used to limit the potential to emit of the unit. 
  
10 Actual emission rate(s) should equal the average rate at which the unit actually emitted the pollutant 
during a two-year period which precedes the particular date and which is representative of normal source 
operation.  Actual emissions shall be calculated using the unit’s actual operating hours, production rates, 
and types of materials processed, stored, or combusted during the selected time period. 
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§3.0  Emissions Inventory 
 
A separate Section 3.0 must be completed for each emitting unit listed in Section 2.0.   
 
Emitting Unit ID:  6     Emitting Unit Name:  Ore Unloading   
 
Attach calculations.   
The source(s) of all emissions estimates must be indicated (e.g. manufacturer’s data, AP-42, source 
tests, etc.)   
If possible, calculations should be submitted electronically using an Excel spreadsheet. 
 

Regulated Air Pollutant Allowable Emission Rate(s)11 Actual Emission Rate(s)  
(if applicable)12 

(Lb/Hour) (Tons/Year) (Lb/Hour) (Tons/Year) 

PM 
                                                   

 
 0.05  

 
 0.22  

 
                  

 
                 

PM10 
                                                   

 
 0.02  

 
 0.10  

 
                  

 
                 

PM2.5 
                                                   

 
 0.005  

 
 0.02  

 
                  

 
                 

SO2 
                                                   

 
                 

 
                

 
                  

 
                 

NOx 
                                                   

 
                 

 
                

 
                  

 
                 

CO 
                                                   

 
                 

 
                

 
                  

 
                 

VOC 
                                                   

 
                 

 
                

 
                  

 
                 

Pb 
                                                   

 
5.25E-8      

 
1.84E-7    

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

 
                                                 
11 Allowable emission rate(s) should equal the potential to emit, unless a federally enforceable permit limit 
is proposed.  Potential emissions are to be calculated based on production at the maximum capacity for 
8,760 hours per year.  Only control practices or equipment which is proposed to be made federally 
enforceable may be used to limit the potential to emit of the unit. 
  
12 Actual emission rate(s) should equal the average rate at which the unit actually emitted the pollutant 
during a two-year period which precedes the particular date and which is representative of normal source 
operation.  Actual emissions shall be calculated using the unit’s actual operating hours, production rates, 
and types of materials processed, stored, or combusted during the selected time period. 
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§3.0  Emissions Inventory 
 
A separate Section 3.0 must be completed for each emitting unit listed in Section 2.0.   
 
Emitting Unit ID:  7     Emitting Unit Name:  Production Rock Unloading   
 
Attach calculations.   
The source(s) of all emissions estimates must be indicated (e.g. manufacturer’s data, AP-42, source 
tests, etc.)   
If possible, calculations should be submitted electronically using an Excel spreadsheet. 
 

Regulated Air Pollutant Allowable Emission Rate(s)13 Actual Emission Rate(s)  
(if applicable)14 

(Lb/Hour) (Tons/Year) (Lb/Hour) (Tons/Year) 

PM 
                                                   

 
 0.03  

 
 0.13  

 
                  

 
                 

PM10 
                                                   

 
 0.014  

 
 0.06  

 
                  

 
                 

PM2.5 
                                                   

 
 0.002  

 
 0.01  

 
                  

 
                 

SO2 
                                                   

 
                 

 
                

 
                  

 
                 

NOx 
                                                   

 
                 

 
                

 
                  

 
                 

CO 
                                                   

 
                 

 
                

 
                  

 
                 

VOC 
                                                   

 
                 

 
                

 
                  

 
                 

Pb 
                                                   

 
3.16E-8       

 
1.11E-7    

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

 
                                                 
13 Allowable emission rate(s) should equal the potential to emit, unless a federally enforceable permit limit 
is proposed.  Potential emissions are to be calculated based on production at the maximum capacity for 
8,760 hours per year.  Only control practices or equipment which is proposed to be made federally 
enforceable may be used to limit the potential to emit of the unit. 
  
14 Actual emission rate(s) should equal the average rate at which the unit actually emitted the pollutant 
during a two-year period which precedes the particular date and which is representative of normal source 
operation.  Actual emissions shall be calculated using the unit’s actual operating hours, production rates, 
and types of materials processed, stored, or combusted during the selected time period. 



Last Revised: March 4, 2009  Stationary Source Application  
Page 15 of 101 

§3.0  Emissions Inventory 
 
A separate Section 3.0 must be completed for each emitting unit listed in Section 2.0.   
 
Emitting Unit ID:  8     Emitting Unit Name:  Ore Haul Truck Loading   
 
Attach calculations.   
The source(s) of all emissions estimates must be indicated (e.g. manufacturer’s data, AP-42, source 
tests, etc.)   
If possible, calculations should be submitted electronically using an Excel spreadsheet. 
 

Regulated Air Pollutant Allowable Emission Rate(s)15 Actual Emission Rate(s)  
(if applicable)16 

(Lb/Hour) (Tons/Year) (Lb/Hour) (Tons/Year) 

PM 
                                                   

 
 0.05  

 
 0.22  

 
                  

 
                 

PM10 
                                                   

 
 0.02  

 
 0.10  

 
                  

 
                 

PM2.5 
                                                   

 
 0.005  

 
 0.02  

 
                  

 
                 

SO2 
                                                   

 
                 

 
                

 
                  

 
                 

NOx 
                                                   

 
                 

 
                

 
                  

 
                 

CO 
                                                   

 
                 

 
                

 
                  

 
                 

VOC 
                                                   

 
                 

 
                

 
                  

 
                 

Pb 
                                                   

 
7.37E-8     

 
1.84E-7      

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

 
                                                 
15 Allowable emission rate(s) should equal the potential to emit, unless a federally enforceable permit limit 
is proposed.  Potential emissions are to be calculated based on production at the maximum capacity for 
8,760 hours per year.  Only control practices or equipment which is proposed to be made federally 
enforceable may be used to limit the potential to emit of the unit. 
  
16 Actual emission rate(s) should equal the average rate at which the unit actually emitted the pollutant 
during a two-year period which precedes the particular date and which is representative of normal source 
operation.  Actual emissions shall be calculated using the unit’s actual operating hours, production rates, 
and types of materials processed, stored, or combusted during the selected time period. 
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§3.0  Emissions Inventory 
 
A separate Section 3.0 must be completed for each emitting unit listed in Section 2.0.   
 
Emitting Unit ID:  9     Emitting Unit Name:  Ore Haul Truck Travel   
 
Attach calculations.   
The source(s) of all emissions estimates must be indicated (e.g. manufacturer’s data, AP-42, source 
tests, etc.)   
If possible, calculations should be submitted electronically using an Excel spreadsheet. 
 

Regulated Air Pollutant Allowable Emission Rate(s)17 Actual Emission Rate(s)  
(if applicable)18 

(Lb/Hour) (Tons/Year) (Lb/Hour) (Tons/Year) 

PM 
                                                   

 
 2.35  

 
 10.30  

 
                  

 
                 

PM10 
                                                   

 
 0.66  

 
 2.87  

 
                  

 
                 

PM2.5 
                                                   

 
 0.07  

 
 0.29  

 
                  

 
                 

SO2 
                                                   

 
                 

 
                

 
                  

 
                 

NOx 
                                                   

 
                 

 
                

 
                  

 
                 

CO 
                                                   

 
                 

 
                

 
                  

 
                 

VOC 
                                                   

 
                 

 
                

 
                  

 
                 

Pb 
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

 
                                                 
17 Allowable emission rate(s) should equal the potential to emit, unless a federally enforceable permit limit 
is proposed.  Potential emissions are to be calculated based on production at the maximum capacity for 
8,760 hours per year.  Only control practices or equipment which is proposed to be made federally 
enforceable may be used to limit the potential to emit of the unit. 
  
18 Actual emission rate(s) should equal the average rate at which the unit actually emitted the pollutant 
during a two-year period which precedes the particular date and which is representative of normal source 
operation.  Actual emissions shall be calculated using the unit’s actual operating hours, production rates, 
and types of materials processed, stored, or combusted during the selected time period. 
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§3.0  Emissions Inventory 
 
A separate Section 3.0 must be completed for each emitting unit listed in Section 2.0.   
 
Emitting Unit ID:  16     Emitting Unit Name:  FEL Travel   
 
Attach calculations.   
The source(s) of all emissions estimates must be indicated (e.g. manufacturer’s data, AP-42, source 
tests, etc.)   
If possible, calculations should be submitted electronically using an Excel spreadsheet. 
 

Regulated Air Pollutant Allowable Emission Rate(s)19 Actual Emission Rate(s)  
(if applicable)20 

(Lb/Hour) (Tons/Year) (Lb/Hour) (Tons/Year) 

PM 
                                                   

 
 4.74  

 
 20.77  

 
                  

 
                 

PM10 
                                                   

 
 1.32  

 
 5.79  

 
                  

 
                 

PM2.5 
                                                   

 
 0.13  

 
 0.58  

 
                  

 
                 

SO2 
                                                   

 
                 

 
                

 
                  

 
                 

NOx 
                                                   

 
                 

 
                

 
                  

 
                 

CO 
                                                   

 
                 

 
                

 
                  

 
                 

VOC 
                                                   

 
                 

 
                

 
                  

 
                 

Pb 
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

 
                                                 
19 Allowable emission rate(s) should equal the potential to emit, unless a federally enforceable permit limit 
is proposed.  Potential emissions are to be calculated based on production at the maximum capacity for 
8,760 hours per year.  Only control practices or equipment which is proposed to be made federally 
enforceable may be used to limit the potential to emit of the unit. 
  
20 Actual emission rate(s) should equal the average rate at which the unit actually emitted the pollutant 
during a two-year period which precedes the particular date and which is representative of normal source 
operation.  Actual emissions shall be calculated using the unit’s actual operating hours, production rates, 
and types of materials processed, stored, or combusted during the selected time period. 
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§3.0  Emissions Inventory 
 
A separate Section 3.0 must be completed for each emitting unit listed in Section 2.0.   
 
Emitting Unit ID:  20     Emitting Unit Name:  Diesel Engine - Compressor 540 hp (EPA Tier 3)   
 
Attach calculations.   
The source(s) of all emissions estimates must be indicated (e.g. manufacturer’s data, AP-42, source 
tests, etc.)   
If possible, calculations should be submitted electronically using an Excel spreadsheet. 
 

Regulated Air Pollutant Allowable Emission Rate(s)21 Actual Emission Rate(s)  
(if applicable)22 

(Lb/Hour) (Tons/Year) (Lb/Hour) (Tons/Year) 

PM 
                                                   

 
 0.41  

 
 1.80  

 
                  

 
                 

PM10 
                                                   

 
 0.41  

 
 1.80  

 
                  

 
                 

PM2.5 
                                                   

 
 0.41  

 
1.80  

 
                  

 
                 

SO2 
                                                   

 
 1.11  

 
 4.84  

 
                  

 
                 

NOx 
                                                   

 
 4.09  

 
 17.91  

 
                  

 
                 

CO 
                                                   

 
 4.03  

 
 17.65  

 
                  

 
                 

VOC 
                                                   

 
 0.10  

 
 0.44  

 
                  

 
                 

Pb 
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
 Single HAP   

 
 0.005  

 
 0.02  

 
                  

 
                 

Other (specify):  
 Total HAP   

 
 0.16  

 
 0.07  

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

 
                                                 
21 Allowable emission rate(s) should equal the potential to emit, unless a federally enforceable permit limit 
is proposed.  Potential emissions are to be calculated based on production at the maximum capacity for 
8,760 hours per year.  Only control practices or equipment which is proposed to be made federally 
enforceable may be used to limit the potential to emit of the unit. 
  
22 Actual emission rate(s) should equal the average rate at which the unit actually emitted the pollutant 
during a two-year period which precedes the particular date and which is representative of normal source 
operation.  Actual emissions shall be calculated using the unit’s actual operating hours, production rates, 
and types of materials processed, stored, or combusted during the selected time period. 
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§3.0  Emissions Inventory 
 
A separate Section 3.0 must be completed for each emitting unit listed in Section 2.0.   
 
Emitting Unit ID: 22   Emitting Unit Name:Diesel Fuel Storage - 6,000 gallon tank  
 
Attach calculations.   
The source(s) of all emissions estimates must be indicated (e.g. manufacturer’s data, AP-42, source 
tests, etc.)   
If possible, calculations should be submitted electronically using an Excel spreadsheet. 
 

Regulated Air Pollutant Allowable Emission Rate(s)23 Actual Emission Rate(s)  
(if applicable)24 

(Lb/Hour) (Tons/Year) (Lb/Hour) (Tons/Year) 

PM 
                                                   

 
   

 
   

 
                  

 
                 

PM10 
                                                   

 
   

 
   

 
                  

 
                 

PM2.5 
                                                   

 
   

 
   

 
                  

 
                 

SO2 
                                                   

 
   

 
   

 
                  

 
                 

NOx 
                                                   

 
   

 
   

 
                  

 
                 

CO 
                                                   

 
   

 
   

 
                  

 
                 

VOC 
                                                   

 
0.00046

 
 0.002  

 
                  

 
                 

Pb 
                                                   

 
        

 
                

 
                  

 
                 

Other (specify):  
    

 
   

 
   

 
                  

 
                 

Other (specify):  
    

 
   

 
   

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

 
                                                 
23 Allowable emission rate(s) should equal the potential to emit, unless a federally enforceable permit limit 
is proposed.  Potential emissions are to be calculated based on production at the maximum capacity for 
8,760 hours per year.  Only control practices or equipment which is proposed to be made federally 
enforceable may be used to limit the potential to emit of the unit. 
  
24 Actual emission rate(s) should equal the average rate at which the unit actually emitted the pollutant 
during a two-year period which precedes the particular date and which is representative of normal source 
operation.  Actual emissions shall be calculated using the unit’s actual operating hours, production rates, 
and types of materials processed, stored, or combusted during the selected time period. 



Last Revised: March 4, 2009  Stationary Source Application  
Page 20 of 101 

§3.0  Emissions Inventory 
 
A separate Section 3.0 must be completed for each emitting unit listed in Section 2.0.   
 
Emitting Unit ID:  24     Emitting Unit Name:  Extec Crusher - particulate emissions from crushing  
 
Attach calculations.   
The source(s) of all emissions estimates must be indicated (e.g. manufacturer’s data, AP-42, source 
tests, etc.)   
If possible, calculations should be submitted electronically using an Excel spreadsheet. 
 

Regulated Air Pollutant Allowable Emission Rate(s)25 Actual Emission Rate(s)  
(if applicable)26 

(Lb/Hour) (Tons/Year) (Lb/Hour) (Tons/Year) 

PM 
                                                   

 
 0.04  

 
 0.16  

 
                  

 
                 

PM10 
                                                   

 
 0.016  

 
 0.07  

 
                  

 
                 

PM2.5 
                                                   

 
 0.002  

 
 0.01  

 
                  

 
                 

SO2 
                                                   

 
                 

 
                

 
                  

 
                 

NOx 
                                                   

 
                 

 
                

 
                  

 
                 

CO 
                                                   

 
                 

 
                

 
                  

 
                 

VOC 
                                                   

 
                 

 
                

 
                  

 
                 

Pb 
                                                   

 
2.5E-8       

 
1.25E-7      

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

 
                                                 
25 Allowable emission rate(s) should equal the potential to emit, unless a federally enforceable permit limit 
is proposed.  Potential emissions are to be calculated based on production at the maximum capacity for 
8,760 hours per year.  Only control practices or equipment which is proposed to be made federally 
enforceable may be used to limit the potential to emit of the unit. 
  
26 Actual emission rate(s) should equal the average rate at which the unit actually emitted the pollutant 
during a two-year period which precedes the particular date and which is representative of normal source 
operation.  Actual emissions shall be calculated using the unit’s actual operating hours, production rates, 
and types of materials processed, stored, or combusted during the selected time period. 
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§3.0  Emissions Inventory 
 
A separate Section 3.0 must be completed for each emitting unit listed in Section 2.0.   
 
Emitting Unit ID:  25     Emitting Unit Name:  Extec Crusher - CAT C9 350 hp (EPA Tier 3)   
 
Attach calculations.   
The source(s) of all emissions estimates must be indicated (e.g. manufacturer’s data, AP-42, source 
tests, etc.)   
If possible, calculations should be submitted electronically using an Excel spreadsheet. 
 

Regulated Air Pollutant Allowable Emission Rate(s)27 Actual Emission Rate(s)  
(if applicable)28 

(Lb/Hour) (Tons/Year) (Lb/Hour) (Tons/Year) 

PM 
                                                   

 
 0.10  

 
 0.45  

 
                  

 
                 

PM10 
                                                   

 
 0.10  

 
 0.45  

 
                  

 
                 

PM2.5 
                                                   

 
 0.10  

 
 0.45  

 
                  

 
                 

SO2 
                                                   

 
 0.72  

 
 3.14  

 
                  

 
                 

NOx 
                                                   

 
 1.80  

 
 7.87  

 
                  

 
                 

CO 
                                                   

 
 1.55  

 
 6.79  

 
                  

 
                 

VOC 
                                                   

 
 0.86  

 
 3.78  

 
                  

 
                 

Pb 
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
 Single HAP   

 
 0.002  

 
 0.01  

 
                  

 
                 

Other (specify):  
 Total HAPs   

 
 0.009  

 
 0.04  

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

 
                                                 
27 Allowable emission rate(s) should equal the potential to emit, unless a federally enforceable permit limit 
is proposed.  Potential emissions are to be calculated based on production at the maximum capacity for 
8,760 hours per year.  Only control practices or equipment which is proposed to be made federally 
enforceable may be used to limit the potential to emit of the unit. 
  
28 Actual emission rate(s) should equal the average rate at which the unit actually emitted the pollutant 
during a two-year period which precedes the particular date and which is representative of normal source 
operation.  Actual emissions shall be calculated using the unit’s actual operating hours, production rates, 
and types of materials processed, stored, or combusted during the selected time period. 
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§3.0  Emissions Inventory 
 
A separate Section 3.0 must be completed for each emitting unit listed in Section 2.0.   
 
Emitting Unit ID:  26     Emitting Unit Name:  Sandvik Screener - particulate emissions from screening  
 
Attach calculations.   
The source(s) of all emissions estimates must be indicated (e.g. manufacturer’s data, AP-42, source 
tests, etc.)   
If possible, calculations should be submitted electronically using an Excel spreadsheet. 
 

Regulated Air Pollutant Allowable Emission Rate(s)29 Actual Emission Rate(s)  
(if applicable)30 

(Lb/Hour) (Tons/Year) (Lb/Hour) (Tons/Year) 

PM 
                                                   

 
 0.07  

 
 0.29  

 
                  

 
                 

PM10 
                                                   

 
 0.02  

 
 0.10  

 
                  

 
                 

PM2.5 
                                                   

 
 0.002  

 
 0.01  

 
                  

 
                 

SO2 
                                                   

 
                 

 
                

 
                  

 
                 

NOx 
                                                   

 
                 

 
                

 
                  

 
                 

CO 
                                                   

 
                 

 
                

 
                  

 
                 

VOC 
                                                   

 
                 

 
                

 
                  

 
                 

Pb 
                                                   

 
3.46E-8       

 
1.73E-7    

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

 
                                                 
29 Allowable emission rate(s) should equal the potential to emit, unless a federally enforceable permit limit 
is proposed.  Potential emissions are to be calculated based on production at the maximum capacity for 
8,760 hours per year.  Only control practices or equipment which is proposed to be made federally 
enforceable may be used to limit the potential to emit of the unit. 
  
30 Actual emission rate(s) should equal the average rate at which the unit actually emitted the pollutant 
during a two-year period which precedes the particular date and which is representative of normal source 
operation.  Actual emissions shall be calculated using the unit’s actual operating hours, production rates, 
and types of materials processed, stored, or combusted during the selected time period. 
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§3.0  Emissions Inventory 
 
A separate Section 3.0 must be completed for each emitting unit listed in Section 2.0.   
 
Emitting Unit ID:  27     Emitting Unit Name:  Sandvik Screener - 100.4 hp (EPA Tier 3)   
 
Attach calculations.   
The source(s) of all emissions estimates must be indicated (e.g. manufacturer’s data, AP-42, source 
tests, etc.)   
If possible, calculations should be submitted electronically using an Excel spreadsheet. 
 

Regulated Air Pollutant Allowable Emission Rate(s)31 Actual Emission Rate(s)  
(if applicable)32 

(Lb/Hour) (Tons/Year) (Lb/Hour) (Tons/Year) 

PM 
                                                   

 
 0.01  

 
 0.06  

 
                  

 
                 

PM10 
                                                   

 
 0.01  

 
 0.06  

 
                  

 
                 

PM2.5 
                                                   

 
 0.01  

 
 0.06  

 
                  

 
                 

SO2 
                                                   

 
 0.21  

 
 0.90  

 
                  

 
                 

NOx 
                                                   

 
 0.66  

 
 2.89  

 
                  

 
                 

CO 
                                                   

 
 0.12  

 
 0.51  

 
                  

 
                 

VOC 
                                                   

 
 0.25  

 
 1.08  

 
                  

 
                 

Pb 
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
 Single HAP   

 
 0.001  

 
 < 0.005  

 
                  

 
                 

Other (specify):  
 Total HAPs   

 
 0.002  

 
 0.01  

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

 
                                                 
31 Allowable emission rate(s) should equal the potential to emit, unless a federally enforceable permit limit 
is proposed.  Potential emissions are to be calculated based on production at the maximum capacity for 
8,760 hours per year.  Only control practices or equipment which is proposed to be made federally 
enforceable may be used to limit the potential to emit of the unit. 
  
32 Actual emission rate(s) should equal the average rate at which the unit actually emitted the pollutant 
during a two-year period which precedes the particular date and which is representative of normal source 
operation.  Actual emissions shall be calculated using the unit’s actual operating hours, production rates, 
and types of materials processed, stored, or combusted during the selected time period. 
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§3.0  Emissions Inventory 
 
A separate Section 3.0 must be completed for each emitting unit listed in Section 2.0.   
 
Emitting Unit ID: 28   Emitting Unit Name:Diesel Generator Caterpillar C32 DITA(1,000 kw)(EPA Tier 2)  
 
Attach calculations.   
The source(s) of all emissions estimates must be indicated (e.g. manufacturer’s data, AP-42, source 
tests, etc.)   
If possible, calculations should be submitted electronically using an Excel spreadsheet. 
 

Regulated Air Pollutant Allowable Emission Rate(s)33 Actual Emission Rate(s)  
(if applicable)34 

(Lb/Hour) (Tons/Year) (Lb/Hour) (Tons/Year) 

PM 
                                                   

 
 0.15  

 
 0.66  

 
                  

 
                 

PM10 
                                                   

 
 0.15  

 
 0.66  

 
                  

 
                 

PM2.5 
                                                   

 
 0.15  

 
 0.66  

 
                  

 
                 

SO2 
                                                   

 
 12.13  

 
 53.11  

 
                  

 
                 

NOx 
                                                   

 
 19.33  

 
 84.67  

 
                  

 
                 

CO 
                                                   

 
 1.18  

 
 5.17  

 
                  

 
                 

VOC 
                                                   

 
 0.08  

 
 0.35  

 
                  

 
                 

Pb 
                                                   

 
        

 
                

 
                  

 
                 

Other (specify):  
 Single HAP   

 
 0.007  

 
 0.03  

 
                  

 
                 

Other (specify):  
 Total HAPs   

 
 0.02  

 
 0.07  

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

 
                                                 
33 Allowable emission rate(s) should equal the potential to emit, unless a federally enforceable permit limit 
is proposed.  Potential emissions are to be calculated based on production at the maximum capacity for 
8,760 hours per year.  Only control practices or equipment which is proposed to be made federally 
enforceable may be used to limit the potential to emit of the unit. 
  
34 Actual emission rate(s) should equal the average rate at which the unit actually emitted the pollutant 
during a two-year period which precedes the particular date and which is representative of normal source 
operation.  Actual emissions shall be calculated using the unit’s actual operating hours, production rates, 
and types of materials processed, stored, or combusted during the selected time period. 
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§3.0  Emissions Inventory 
 
A separate Section 3.0 must be completed for each emitting unit listed in Section 2.0.   
 
Emitting Unit ID: 29   Emitting Unit Name:Diesel Fuel Storage - 2 0.- 15,000 gallon tanks  
 
Attach calculations.   
The source(s) of all emissions estimates must be indicated (e.g. manufacturer’s data, AP-42, source 
tests, etc.)   
If possible, calculations should be submitted electronically using an Excel spreadsheet. 
 

Regulated Air Pollutant Allowable Emission Rate(s)35 Actual Emission Rate(s)  
(if applicable)36 

(Lb/Hour) (Tons/Year) (Lb/Hour) (Tons/Year) 

PM 
                                                   

 
   

 
   

 
                  

 
                 

PM10 
                                                   

 
   

 
   

 
                  

 
                 

PM2.5 
                                                   

 
   

 
   

 
                  

 
                 

SO2 
                                                   

 
   

 
   

 
                  

 
                 

NOx 
                                                   

 
   

 
   

 
                  

 
                 

CO 
                                                   

 
   

 
   

 
                  

 
                 

VOC 
                                                   

 
0.0023

 
0.01

 
                  

 
                 

Pb 
                                                   

 
        

 
                

 
                  

 
                 

Other (specify):  
    

 
   

 
   

 
                  

 
                 

Other (specify):  
    

 
   

 
   

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

Other (specify):  
                                                   

 
                 

 
                

 
                  

 
                 

 
                                                 
35 Allowable emission rate(s) should equal the potential to emit, unless a federally enforceable permit limit 
is proposed.  Potential emissions are to be calculated based on production at the maximum capacity for 
8,760 hours per year.  Only control practices or equipment which is proposed to be made federally 
enforceable may be used to limit the potential to emit of the unit. 
  
36 Actual emission rate(s) should equal the average rate at which the unit actually emitted the pollutant 
during a two-year period which precedes the particular date and which is representative of normal source 
operation.  Actual emissions shall be calculated using the unit’s actual operating hours, production rates, 
and types of materials processed, stored, or combusted during the selected time period. 
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§4.0 Emitting Unit and Control Equipment Information 

A separate Section 4.0 must be completed for each emitting unit listed in Section 2.0.  Applications for Title V 
Operating Permits must address significant emission units individually.  Insignificant emission units may be 
addressed as a group.  For information that has been previously submitted, the applicant may instead reference the 
previously submitted information, including the date the material was submitted and the source (i.e. permit 
application number, etc.) 
 
Emitting Unit ID:  1     Emitting Unit Name:  Wet Drilling          

§4.1 Emitting Unit Overview: 

Narrative Process Equipment/Process Description (attach additional sheets as necessary)  Wet drilling of 

exposed rock face                                                                                                                                                  

                                                                                                                                                                            

Proposed Operational Limitations (if any)                                                                                                             

                                                                                                                                                                            

Source Classification Code (SCC)/ Description:     N/A                                                                                   

(Note:  SCC Codes can be found at the following website: 
http://cfpub.epa.gov/oarweb/download/WebFIRESCCs.csv) 

Regulatory Programs: Indicate all air pollution control programs applicable to this emitting unit: 

 NSPS: 40 CFR 60, Subpart(s):                                                                                                  

 NESHAPS: 40 CFR 61, Subpart(s):                                                                                          

 MACT: 40 CFR 63, Subpart(s):                                                                                                 

 Title V Operating Permit – Significant Emitting Unit 

 Acid Rain (Title IV)  

 Risk Management Plan  

 CAM Plan 

 Other:                                                                                                                                       

 

§4.2 Process Information (include units): 

Type of Material Processed     Ore                                                                                                                      

Average Process Rate (tons/hr, gal/hr, etc.)     2,000 tpd / 584,000 tpy                                                                

Maximum Rated Design Process Rate (tons/hr, gal/hr, etc.)     2,000 tpd / 584,000 tpy                                        
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§4.3 Process Identification  

Make                                                                    Model                                                       

Type                                                                     Size                                                         

Year of Manufacture/Reconstruction                            Year of Installation                             

Power Source                                                         

If applicable, provide the following generator information: 

Rated Output of the generator (kW)                      

Rated Size of Engine powering the generator (hp)                  

 

§4.4 Fuel/Combustion Information: 

(For variable parameters, indicate the maximum value or a range) 

Fuel Type(s)                                                                                                                                                   

Average Fuel Combustion Rate:                                                                                                                     

Maximum Rated Combustion Rate:                                                                                                                

Heat Content (Btu rating)                      Sulfur Content (%)                  Ash Content (%)               

 

§4.5 Emitting Unit Location  (Underground)  

Latitude (in decimal degrees):     45.792           Longitude (in decimal degrees):     -112.514        

Datum (NAD27, NAD83, etc.):     NAD 27      

 

§4.6 Stack Information (if applicable): 

Height (feet)                                                      Inside Diameter (feet)                                     

Exit Gas Temperature (˚F)                               Exit Gas Flow Rate (ACFM)                           

Exit Gas Velocity (ft/sec)                          Exit Gas Moisture Content (%)                      

Stack Type (check one):    Downward Exit  Multiple Actual Stacks  Fugitive Source 

     Horizontal Exit  Building Roof Vent   Process Vent 

     Vertical Exit   Vertical Exit with Cap 
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§4.7 Approximate Operating Schedule: 

Hours/Day    24                                              Days/Week    7                                         

Hours/Year    8760                                     Weeks/Year    52                                       

 

§4.8 Air Pollution Control Equipment and Practices 
Primary and Secondary Air Pollution Control Equipment and/or Procedure Description:  
    Water application during drilling process                                                                                                

                                                                                                                                                                      

                                                                                                                                                                      

                                                                                                                                                                       

Primary Air Pollution Control Equipment Description: 

Make                                                               Model                                                            

Type                                                              Size                                                                 

Year of Manufacture                                      Year of Installation                                       

Fuel Type(s)                                                   Estimated Control Efficiency                                           

Estimated Capital Equipment Cost (not required for Title V Operating Permit applications)                  

 

Secondary Air Pollution Control Equipment Description: 

Make                                                               Model                                                            

Type                                                              Size                                                                 

Year of Manufacture                                      Year of Installation                                       

Fuel Type(s)                                                   Estimated Control Efficiency                                           

Estimated Capital Equipment Cost (not required for Title V Operating Permit applications)                  

 

§4.9 Shakedown Procedures (not required for Title V Operating Permit applications) 

Describe any shakedown procedures that are expected to affect emissions, including the duration of the shakedown 
period:  
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§4.10 Continuous Emission Monitoring System (CEMS) – check all that apply: 

 Opacity –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 TRS –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 NOx - Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 CO –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 O2 –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 CO2 –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 Other (specify):                                                                                                          

 Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 

§4.11 Emissions Control Analysis (not required for Title V Operating permit applications) 
Best Available Control Technology (BACT) is required for all sources obtaining a MAQP.  The BACT analysis 
should be conducted separately for each pollutant emitted from each emitting unit.  Control costs (cost per ton of 
air pollutant controlled) should be calculated for each option.  Options may then be eliminated for economic, 
energy or environmental reasons.  The control option that is selected should have controls or control costs similar 
to other recently permitted similar sources and should be capable of achieving appropriate emission standards.  If 
necessary, a separate start-up/shut-down BACT analyses should be conducted. 

Lowest Achievable Emission Rate (LAER) is required for major stationary sources and major modifications 
located in a nonattainment area.  LAER is also required for major stationary sources or major modifications located 
in an area designated as attainment or unclassified under 40 CFR 81.327, but would cause or contribute to a 
violation of the National Ambient Air Quality Standards (NAAQS) in a nearby nonattainment area.  The LAER 
analysis shall demonstrate that the emission rate proposed is equivalent to the most stringent emission rate 
achievable or contained in any state implementation plan for a similar source. 

Attach BACT/LAER Analysis Results, as applicable.   

Applicable Requirement (check all that apply):                BACT    LAER 

§4.12 Stack Height and Dispersion Technique Analysis (not required for Title V Operating Permit applications) 

If applicable, supply a stack height and dispersion technique analysis demonstrating compliance with the 
requirements of the Stack Heights and Dispersion Technique Rule (ARM 17.8, Subchapter 4) 
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§4.0 Emitting Unit and Control Equipment Information 

A separate Section 4.0 must be completed for each emitting unit listed in Section 2.0.  Applications for Title V 
Operating Permits must address significant emission units individually.  Insignificant emission units may be 
addressed as a group.  For information that has been previously submitted, the applicant may instead reference the 
previously submitted information, including the date the material was submitted and the source (i.e. permit 
application number, etc.) 
 
Emitting Unit ID:  2     Emitting Unit Name:  Blasting - particulate emissions             

§4.1 Emitting Unit Overview: 

Narrative Process Equipment/Process Description (attach additional sheets as necessary)  Ore blasting                 

                                                                                                                                                                            

                                                                                                                                                                            

Proposed Operational Limitations (if any)                                                                                                             

                                                                                                                                                                            

Source Classification Code (SCC)/ Description:     NA                                                                                        

(Note:  SCC Codes can be found at the following website: 
http://cfpub.epa.gov/oarweb/download/WebFIRESCCs.csv) 

Regulatory Programs: Indicate all air pollution control programs applicable to this emitting unit: 

 NSPS: 40 CFR 60, Subpart(s):                                                                                                  

 NESHAPS: 40 CFR 61, Subpart(s):                                                                                          

 MACT: 40 CFR 63, Subpart(s):                                                                                                 

 Title V Operating Permit – Significant Emitting Unit 

 Acid Rain (Title IV)  

 Risk Management Plan  

 CAM Plan 

 Other:                                                                                                                                       

 

§4.2 Process Information (include units): 

Type of Material Processed     Ore                                                                                                                       

Average Process Rate (tons/hr, gal/hr, etc.)     10 blasts/day / 3,650 blasts/yr                                                      

Maximum Rated Design Process Rate (tons/hr, gal/hr, etc.)     10 blasts/day / 3,650 blasts/yr                              
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§4.3 Process Identification 

Make                                                                    Model                                                       

Type                                                                     Size                                                         

Year of Manufacture/Reconstruction                            Year of Installation                             

Power Source                                                         

If applicable, provide the following generator information: 

Rated Output of the generator (kW)                      

Rated Size of Engine powering the generator (hp)                  

 

§4.4 Fuel/Combustion Information: 

(For variable parameters, indicate the maximum value or a range) 

Fuel Type(s)                                                                                                                                                         

Average Fuel Combustion Rate:                                                                                                                           

Maximum Rated Combustion Rate:                                                                                                                      

Heat Content (Btu rating)                            Sulfur Content (%)                       Ash Content (%)                    

 

§4.5 Emitting Unit Location   (Underground) 

Latitude (in decimal degrees):     45.792            Longitude (in decimal degrees):     -112.514          

Datum (NAD27, NAD83, etc.):     NAD 27       

 

§4.6 Stack Information (if applicable): 

Height (feet)                                                      Inside Diameter (feet)                                     

Exit Gas Temperature (˚F)                               Exit Gas Flow Rate (ACFM)                           

Exit Gas Velocity (ft/sec)                          Exit Gas Moisture Content (%)                      

Stack Type (check one):    Downward Exit  Multiple Actual Stacks  Fugitive Source 

     Horizontal Exit  Building Roof Vent   Process Vent 

     Vertical Exit   Vertical Exit with Cap 
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§4.7 Approximate Operating Schedule: 

Hours/Day 24                                                    Days/Week    7                                         

Hours/Year    8760                                         Weeks/Year    52                                      

 

§4.8 Air Pollution Control Equipment and Practices 
Primary and Secondary Air Pollution Control Equipment and/or Procedure Description:  
    Good blasting/operating practices                                                                                                            

                                                                                                                                                                      

                                                                                                                                                                      

                                                                                                                                                                       

Primary Air Pollution Control Equipment Description: 

Make                                                               Model                                                            

Type                                                              Size                                                                 

Year of Manufacture                                      Year of Installation                                       

Fuel Type(s)                                                   Estimated Control Efficiency                                           

Estimated Capital Equipment Cost (not required for Title V Operating Permit applications)                  

 

Secondary Air Pollution Control Equipment Description: 

Make                                                               Model                                                            

Type                                                              Size                                                                 

Year of Manufacture                                      Year of Installation                                       

Fuel Type(s)                                                   Estimated Control Efficiency                                           

Estimated Capital Equipment Cost (not required for Title V Operating Permit applications)                  

 

§4.9 Shakedown Procedures (not required for Title V Operating Permit applications) 

Describe any shakedown procedures that are expected to affect emissions, including the duration of the shakedown 
period:  
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§4.10 Continuous Emission Monitoring System (CEMS) – check all that apply: 

 Opacity –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 TRS –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 NOx - Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 CO –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 O2 –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 CO2 –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 Other (specify):                                                                                                          

 Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 

§4.11 Emissions Control Analysis (not required for Title V Operating permit applications) 
Best Available Control Technology (BACT) is required for all sources obtaining a MAQP.  The BACT analysis 
should be conducted separately for each pollutant emitted from each emitting unit.  Control costs (cost per ton of 
air pollutant controlled) should be calculated for each option.  Options may then be eliminated for economic, 
energy or environmental reasons.  The control option that is selected should have controls or control costs similar 
to other recently permitted similar sources and should be capable of achieving appropriate emission standards.  If 
necessary, a separate start-up/shut-down BACT analyses should be conducted. 

Lowest Achievable Emission Rate (LAER) is required for major stationary sources and major modifications 
located in a nonattainment area.  LAER is also required for major stationary sources or major modifications located 
in an area designated as attainment or unclassified under 40 CFR 81.327, but would cause or contribute to a 
violation of the National Ambient Air Quality Standards (NAAQS) in a nearby nonattainment area.  The LAER 
analysis shall demonstrate that the emission rate proposed is equivalent to the most stringent emission rate 
achievable or contained in any state implementation plan for a similar source. 

Attach BACT/LAER Analysis Results, as applicable.   

Applicable Requirement (check all that apply):                BACT    LAER 

§4.12 Stack Height and Dispersion Technique Analysis (not required for Title V Operating Permit applications) 

If applicable, supply a stack height and dispersion technique analysis demonstrating compliance with the 
requirements of the Stack Heights and Dispersion Technique Rule (ARM 17.8, Subchapter 4) 



Last Revised: March 4, 2009  Stationary Source Application  
Page 34 of 101 

§4.0 Emitting Unit and Control Equipment Information 

A separate Section 4.0 must be completed for each emitting unit listed in Section 2.0.  Applications for Title V 
Operating Permits must address significant emission units individually.  Insignificant emission units may be 
addressed as a group.  For information that has been previously submitted, the applicant may instead reference the 
previously submitted information, including the date the material was submitted and the source (i.e. permit 
application number, etc.) 
 
Emitting Unit ID:  3     Emitting Unit Name:  Blasting -gaseous emissions          

§4.1 Emitting Unit Overview: 

Narrative Process Equipment/Process Description (attach additional sheets as necessary)     Ore blasting using 

emulsion                                                                                                                                                                 

                                                                                                                                                                            

Proposed Operational Limitations (if any)                                                                                                             

                                                                                                                                                                            

Source Classification Code (SCC)/ Description:     NA                                                                                        

(Note:  SCC Codes can be found at the following website: 
http://cfpub.epa.gov/oarweb/download/WebFIRESCCs.csv) 

Regulatory Programs: Indicate all air pollution control programs applicable to this emitting unit: 

 NSPS: 40 CFR 60, Subpart(s):                                                                                                  

 NESHAPS: 40 CFR 61, Subpart(s):                                                                                          

 MACT: 40 CFR 63, Subpart(s):                                                                                                 

 Title V Operating Permit – Significant Emitting Unit 

 Acid Rain (Title IV)  

 Risk Management Plan  

 CAM Plan 

 Other:                                                                                                                                       

 

§4.2 Process Information (include units): 

Type of Material Processed                                                                                                                                  

Average Process Rate (tons/hr, gal/hr, etc.)                                                                                                          

Maximum Rated Design Process Rate (tons/hr, gal/hr, etc.)                                                                                  
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§4.3 Process Identification 

Make                                                                    Model                                                       

Type                                                                     Size                                                         

Year of Manufacture/Reconstruction                            Year of Installation                             

Power Source                                                         

If applicable, provide the following generator information: 

Rated Output of the generator (kW)                      

Rated Size of Engine powering the generator (hp)                  

 

§4.4 Fuel/Combustion Information: 

(For variable parameters, indicate the maximum value or a range) 

Fuel Type(s)     Emulsion                                                                                                                                     

Average Fuel Combustion Rate:     900 tpy  / 2.5 tpd                                                                                          

Maximum Rated Combustion Rate:     900 tpy / 2.5 tpd                                                                                       

Heat Content (Btu rating)   unknown             Sulfur Content (%)  negligible      Ash Content (%)  unknown   

 

§4.5 Emitting Unit Location   (Underground) 

Latitude (in decimal degrees):     45.792             Longitude (in decimal degrees):     -112.514             

Datum (NAD27, NAD83, etc.):     NAD 27       

 

§4.6 Stack Information (if applicable): 

Height (feet)                                                      Inside Diameter (feet)                                     

Exit Gas Temperature (˚F)                               Exit Gas Flow Rate (ACFM)                           

Exit Gas Velocity (ft/sec)                          Exit Gas Moisture Content (%)                      

Stack Type (check one):    Downward Exit  Multiple Actual Stacks  Fugitive Source 

     Horizontal Exit  Building Roof Vent   Process Vent 

     Vertical Exit   Vertical Exit with Cap 
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§4.7 Approximate Operating Schedule: 

Hours/Day    24                                               Days/Week    7                                         

Hours/Year    8760                                          Weeks/Year    52                                      

 

§4.8 Air Pollution Control Equipment and Practices 
Primary and Secondary Air Pollution Control Equipment and/or Procedure Description:  
    Good blasting/operating practices                                                                                                            

                                                                                                                                                                      

                                                                                                                                                                      

                                                                                                                                                                       

Primary Air Pollution Control Equipment Description: 

Make                                                               Model                                                            

Type                                                              Size                                                                 

Year of Manufacture                                      Year of Installation                                       

Fuel Type(s)                                                   Estimated Control Efficiency                                           

Estimated Capital Equipment Cost (not required for Title V Operating Permit applications)                  

 

Secondary Air Pollution Control Equipment Description: 

Make                                                               Model                                                            

Type                                                              Size                                                                 

Year of Manufacture                                      Year of Installation                                       

Fuel Type(s)                                                   Estimated Control Efficiency                                           

Estimated Capital Equipment Cost (not required for Title V Operating Permit applications)                  

 

§4.9 Shakedown Procedures (not required for Title V Operating Permit applications) 

Describe any shakedown procedures that are expected to affect emissions, including the duration of the shakedown 
period:  
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§4.10 Continuous Emission Monitoring System (CEMS) – check all that apply: 

 Opacity –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 TRS –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 NOx - Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 CO –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 O2 –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 CO2 –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 Other (specify):                                                                                                          

 Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 

§4.11 Emissions Control Analysis (not required for Title V Operating permit applications) 
Best Available Control Technology (BACT) is required for all sources obtaining a MAQP.  The BACT analysis 
should be conducted separately for each pollutant emitted from each emitting unit.  Control costs (cost per ton of 
air pollutant controlled) should be calculated for each option.  Options may then be eliminated for economic, 
energy or environmental reasons.  The control option that is selected should have controls or control costs similar 
to other recently permitted similar sources and should be capable of achieving appropriate emission standards.  If 
necessary, a separate start-up/shut-down BACT analyses should be conducted. 

Lowest Achievable Emission Rate (LAER) is required for major stationary sources and major modifications 
located in a nonattainment area.  LAER is also required for major stationary sources or major modifications located 
in an area designated as attainment or unclassified under 40 CFR 81.327, but would cause or contribute to a 
violation of the National Ambient Air Quality Standards (NAAQS) in a nearby nonattainment area.  The LAER 
analysis shall demonstrate that the emission rate proposed is equivalent to the most stringent emission rate 
achievable or contained in any state implementation plan for a similar source. 

Attach BACT/LAER Analysis Results, as applicable.   

Applicable Requirement (check all that apply):                BACT    LAER 

§4.12 Stack Height and Dispersion Technique Analysis (not required for Title V Operating Permit applications) 

If applicable, supply a stack height and dispersion technique analysis demonstrating compliance with the 
requirements of the Stack Heights and Dispersion Technique Rule (ARM 17.8, Subchapter 4) 
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§4.0 Emitting Unit and Control Equipment Information 

A separate Section 4.0 must be completed for each emitting unit listed in Section 2.0.  Applications for Title V 
Operating Permits must address significant emission units individually.  Insignificant emission units may be 
addressed as a group.  For information that has been previously submitted, the applicant may instead reference the 
previously submitted information, including the date the material was submitted and the source (i.e. permit 
application number, etc.) 
 
Emitting Unit ID:  4     Emitting Unit Name:     Underground Ore Loading         

§4.1 Emitting Unit Overview: 

Narrative Process Equipment/Process Description (attach additional sheets as necessary)  Loading of ore onto 

haul trucks for transport to surface                                                                                                                          

                                                                                                                                                                            

Proposed Operational Limitations (if any)                                                                                                             

                                                                                                                                                                            

Source Classification Code (SCC)/ Description:     30588801 Mineral Products Fugitive Emissions                  

(Note:  SCC Codes can be found at the following website: 
http://cfpub.epa.gov/oarweb/download/WebFIRESCCs.csv) 

Regulatory Programs: Indicate all air pollution control programs applicable to this emitting unit: 

 NSPS: 40 CFR 60, Subpart(s):                                                                                                  

 NESHAPS: 40 CFR 61, Subpart(s):                                                                                          

 MACT: 40 CFR 63, Subpart(s):                                                                                                 

 Title V Operating Permit – Significant Emitting Unit 

 Acid Rain (Title IV)  

 Risk Management Plan  

 CAM Plan 

 Other:                                                                                                                                       

 

§4.2 Process Information (include units): 

Type of Material Processed     Ore                                                                                                                      

Average Process Rate (tons/hr, gal/hr, etc.)     1,250 tpd / 365,000 tpy                                                                

Maximum Rated Design Process Rate (tons/hr, gal/hr, etc.)     1,250 tpd / 365,000 tpy                                        
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§4.3 Process Identification 

Make                                                                    Model                                                       

Type                                                                     Size                                                         

Year of Manufacture/Reconstruction                            Year of Installation                             

Power Source                                                         

If applicable, provide the following generator information: 

Rated Output of the generator (kW)                      

Rated Size of Engine powering the generator (hp)                  

 

§4.4 Fuel/Combustion Information: 

(For variable parameters, indicate the maximum value or a range) 

Fuel Type(s)                                                                                                                                                         

Average Fuel Combustion Rate:                                                                                                                           

Maximum Rated Combustion Rate:                                                                                                                      

Heat Content (Btu rating)                            Sulfur Content (%)                       Ash Content (%)                    

 

§4.5 Emitting Unit Location  (Underground)  

Latitude (in decimal degrees):     45.792                        Longitude (in decimal degrees):     -112.514              

Datum (NAD27, NAD83, etc.):     NAD27                   

 

§4.6 Stack Information (if applicable): 

Height (feet)                                                      Inside Diameter (feet)                                     

Exit Gas Temperature (˚F)                               Exit Gas Flow Rate (ACFM)                           

Exit Gas Velocity (ft/sec)                          Exit Gas Moisture Content (%)                      

Stack Type (check one):    Downward Exit  Multiple Actual Stacks  Fugitive Source 

     Horizontal Exit  Building Roof Vent   Process Vent 

     Vertical Exit   Vertical Exit with Cap 
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§4.7 Approximate Operating Schedule: 

Hours/Day    24                                              Days/Week    7                                         

Hours/Year    8760                                      Weeks/Year    52                                      

 

§4.8 Air Pollution Control Equipment and Practices 
Primary and Secondary Air Pollution Control Equipment and/or Procedure Description:  
Good operating practices, material exhibits high surface moisture due to water application during 
mucking process.                                                                                                                                              

                                                                                                                                                                      

                                                                                                                                                                      

                                                                                                                                                                       

Primary Air Pollution Control Equipment Description: 

Make                                                               Model                                                            

Type                                                              Size                                                                 

Year of Manufacture                                      Year of Installation                                       

Fuel Type(s)                                                   Estimated Control Efficiency                                           

Estimated Capital Equipment Cost (not required for Title V Operating Permit applications)                  

 

Secondary Air Pollution Control Equipment Description: 

Make                                                               Model                                                            

Type                                                              Size                                                                 

Year of Manufacture                                      Year of Installation                                       

Fuel Type(s)                                                   Estimated Control Efficiency                                           

Estimated Capital Equipment Cost (not required for Title V Operating Permit applications)                  

 

§4.9 Shakedown Procedures (not required for Title V Operating Permit applications) 

Describe any shakedown procedures that are expected to affect emissions, including the duration of the shakedown 
period:  
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§4.10 Continuous Emission Monitoring System (CEMS) – check all that apply: 

 Opacity –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 TRS –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 NOx - Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 CO –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 O2 –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 CO2 –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 Other (specify):                                                                                                          

 Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 

§4.11 Emissions Control Analysis (not required for Title V Operating permit applications) 
Best Available Control Technology (BACT) is required for all sources obtaining a MAQP.  The BACT analysis 
should be conducted separately for each pollutant emitted from each emitting unit.  Control costs (cost per ton of 
air pollutant controlled) should be calculated for each option.  Options may then be eliminated for economic, 
energy or environmental reasons.  The control option that is selected should have controls or control costs similar 
to other recently permitted similar sources and should be capable of achieving appropriate emission standards.  If 
necessary, a separate start-up/shut-down BACT analyses should be conducted. 

Lowest Achievable Emission Rate (LAER) is required for major stationary sources and major modifications 
located in a nonattainment area.  LAER is also required for major stationary sources or major modifications located 
in an area designated as attainment or unclassified under 40 CFR 81.327, but would cause or contribute to a 
violation of the National Ambient Air Quality Standards (NAAQS) in a nearby nonattainment area.  The LAER 
analysis shall demonstrate that the emission rate proposed is equivalent to the most stringent emission rate 
achievable or contained in any state implementation plan for a similar source. 

Attach BACT/LAER Analysis Results, as applicable.   

Applicable Requirement (check all that apply):                BACT    LAER 

§4.12 Stack Height and Dispersion Technique Analysis (not required for Title V Operating Permit applications) 

If applicable, supply a stack height and dispersion technique analysis demonstrating compliance with the 
requirements of the Stack Heights and Dispersion Technique Rule (ARM 17.8, Subchapter 4) 
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§4.0 Emitting Unit and Control Equipment Information 

A separate Section 4.0 must be completed for each emitting unit listed in Section 2.0.  Applications for Title V 
Operating Permits must address significant emission units individually.  Insignificant emission units may be 
addressed as a group.  For information that has been previously submitted, the applicant may instead reference the 
previously submitted information, including the date the material was submitted and the source (i.e. permit 
application number, etc.) 
 
Emitting Unit ID:  5     Emitting Unit Name:     Underground Production Rock Loading                        

§4.1 Emitting Unit Overview: 

Narrative Process Equipment/Process Description (attach additional sheets as necessary)   Production rock will 

be loaded to trucks for transport to the surface                                                                                                      

                                                                                                                                                                            

                                                                                                                                                                            

Proposed Operational Limitations (if any)                                                                                                             

                                                                                                                                                                            

Source Classification Code (SCC)/ Description:  30588801 Mineral Products Fugitive Emissions                        

(Note:  SCC Codes can be found at the following website: 
http://cfpub.epa.gov/oarweb/download/WebFIRESCCs.csv) 

Regulatory Programs: Indicate all air pollution control programs applicable to this emitting unit: 

 NSPS: 40 CFR 60, Subpart(s):                                                                                                  

 NESHAPS: 40 CFR 61, Subpart(s):                                                                                          

 MACT: 40 CFR 63, Subpart(s):                                                                                                 

 Title V Operating Permit – Significant Emitting Unit 

 Acid Rain (Title IV)  

 Risk Management Plan  

 CAM Plan 

 Other:                                                                                                                                       

 

§4.2 Process Information (include units): 

Type of Material Processed     Ore                                                                                                                       

Average Process Rate (tons/hr, gal/hr, etc.)     750 tpd / 219,000 tpy                                                                  

Maximum Rated Design Process Rate (tons/hr, gal/hr, etc.)     750 tpd / 219,000 tpy                                           

 

 



Last Revised: March 4, 2009  Stationary Source Application  
Page 43 of 101 

 

§4.3 Process Identification 

Make                                                                    Model                                                       

Type                                                                     Size                                                         

Year of Manufacture/Reconstruction                            Year of Installation                             

Power Source                                                         

If applicable, provide the following generator information: 

Rated Output of the generator (kW)                      

Rated Size of Engine powering the generator (hp)                  

 

§4.4 Fuel/Combustion Information: 

(For variable parameters, indicate the maximum value or a range) 

Fuel Type(s)                                                                                                                                                         

Average Fuel Combustion Rate:                                                                                                                           

Maximum Rated Combustion Rate:                                                                                                                      

Heat Content (Btu rating)                            Sulfur Content (%)                       Ash Content (%)                    

 

§4.5 Emitting Unit Location   (Underground) 

Latitude (in decimal degrees):      45.792                       Longitude (in decimal degrees):     -112.514               

Datum (NAD27, NAD83, etc.):     NAD27                   

 

§4.6 Stack Information (if applicable): 

Height (feet)                                                      Inside Diameter (feet)                                     

Exit Gas Temperature (˚F)                               Exit Gas Flow Rate (ACFM)                           

Exit Gas Velocity (ft/sec)                          Exit Gas Moisture Content (%)                      

Stack Type (check one):    Downward Exit  Multiple Actual Stacks  Fugitive Source 

     Horizontal Exit  Building Roof Vent   Process Vent 

     Vertical Exit   Vertical Exit with Cap 
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§4.7 Approximate Operating Schedule: 

Hours/Day    24                                                  Days/Week    7                                         

Hours/Year    8760                                              Weeks/Year    52                                         

 

§4.8 Air Pollution Control Equipment and Practices 
Primary and Secondary Air Pollution Control Equipment and/or Procedure Description:  
Good operating practices - material exhibits high surface moisture due to water application during 
mucking process.                                                                                                                                             

                                                                                                                                                                      

                                                                                                                                                                      

                                                                                                                                                                       

Primary Air Pollution Control Equipment Description: 

Make                                                               Model                                                            

Type                                                              Size                                                                 

Year of Manufacture                                      Year of Installation                                       

Fuel Type(s)                                                   Estimated Control Efficiency                                           

Estimated Capital Equipment Cost (not required for Title V Operating Permit applications)                  

 

Secondary Air Pollution Control Equipment Description: 

Make                                                               Model                                                            

Type                                                              Size                                                                 

Year of Manufacture                                      Year of Installation                                       

Fuel Type(s)                                                   Estimated Control Efficiency                                           

Estimated Capital Equipment Cost (not required for Title V Operating Permit applications)                  

 

§4.9 Shakedown Procedures (not required for Title V Operating Permit applications) 

Describe any shakedown procedures that are expected to affect emissions, including the duration of the shakedown 
period:  
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§4.10 Continuous Emission Monitoring System (CEMS) – check all that apply: 

 Opacity –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 TRS –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 NOx - Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 CO –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 O2 –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 CO2 –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 Other (specify):                                                                                                          

 Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 

§4.11 Emissions Control Analysis (not required for Title V Operating permit applications) 
Best Available Control Technology (BACT) is required for all sources obtaining a MAQP.  The BACT analysis 
should be conducted separately for each pollutant emitted from each emitting unit.  Control costs (cost per ton of 
air pollutant controlled) should be calculated for each option.  Options may then be eliminated for economic, 
energy or environmental reasons.  The control option that is selected should have controls or control costs similar 
to other recently permitted similar sources and should be capable of achieving appropriate emission standards.  If 
necessary, a separate start-up/shut-down BACT analyses should be conducted. 

Lowest Achievable Emission Rate (LAER) is required for major stationary sources and major modifications 
located in a nonattainment area.  LAER is also required for major stationary sources or major modifications located 
in an area designated as attainment or unclassified under 40 CFR 81.327, but would cause or contribute to a 
violation of the National Ambient Air Quality Standards (NAAQS) in a nearby nonattainment area.  The LAER 
analysis shall demonstrate that the emission rate proposed is equivalent to the most stringent emission rate 
achievable or contained in any state implementation plan for a similar source. 

Attach BACT/LAER Analysis Results, as applicable.   

Applicable Requirement (check all that apply):                BACT    LAER 

§4.12 Stack Height and Dispersion Technique Analysis (not required for Title V Operating Permit applications) 

If applicable, supply a stack height and dispersion technique analysis demonstrating compliance with the 
requirements of the Stack Heights and Dispersion Technique Rule (ARM 17.8, Subchapter 4) 



Last Revised: March 4, 2009  Stationary Source Application  
Page 46 of 101 

§4.0 Emitting Unit and Control Equipment Information 

A separate Section 4.0 must be completed for each emitting unit listed in Section 2.0.  Applications for Title V 
Operating Permits must address significant emission units individually.  Insignificant emission units may be 
addressed as a group.  For information that has been previously submitted, the applicant may instead reference the 
previously submitted information, including the date the material was submitted and the source (i.e. permit 
application number, etc.) 
 
Emitting Unit ID:  6     Emitting Unit Name:     Ore Unloading                           

§4.1 Emitting Unit Overview: 

Narrative Process Equipment/Process Description (attach additional sheets as necessary)  Ore unloaded to 

temporary storage piles                                                                                                                                          

                                                                                                                                                                            

                                                                                                                                                                            

Proposed Operational Limitations (if any)                                                                                                             

                                                                                                                                                                            

Source Classification Code (SCC)/ Description:  30588801 Mineral Products Fugitive Emissions                        

(Note:  SCC Codes can be found at the following website: 
http://cfpub.epa.gov/oarweb/download/WebFIRESCCs.csv) 

Regulatory Programs: Indicate all air pollution control programs applicable to this emitting unit: 

 NSPS: 40 CFR 60, Subpart(s):                                                                                                  

 NESHAPS: 40 CFR 61, Subpart(s):                                                                                          

 MACT: 40 CFR 63, Subpart(s):                                                                                                 

 Title V Operating Permit – Significant Emitting Unit 

 Acid Rain (Title IV)  

 Risk Management Plan  

 CAM Plan 

 Other:                                                                                                                                       

 

§4.2 Process Information (include units): 

Type of Material Processed     Ore                                                                                                                      

Average Process Rate (tons/hr, gal/hr, etc.)    1,250 tpd / 365,000 tpy                                                                  

Maximum Rated Design Process Rate (tons/hr, gal/hr, etc.)    1,250 tpd / 365,000 tpy                                          
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§4.3 Process Identification 

Make                                                                    Model                                                       

Type                                                                     Size                                                         

Year of Manufacture/Reconstruction                            Year of Installation                             

Power Source                                                         

If applicable, provide the following generator information: 

Rated Output of the generator (kW)                      

Rated Size of Engine powering the generator (hp)                  

 

§4.4 Fuel/Combustion Information: 

(For variable parameters, indicate the maximum value or a range) 

Fuel Type(s)                                                                                                                                                         

Average Fuel Combustion Rate:                                                                                                                           

Maximum Rated Combustion Rate:                                                                                                                      

Heat Content (Btu rating)                            Sulfur Content (%)                       Ash Content (%)                    

 

§4.5 Emitting Unit Location    

Latitude (in decimal degrees):     45.792                         Longitude (in decimal degrees):     -112.514       

Datum (NAD27, NAD83, etc.):     NAD27                    

 

§4.6 Stack Information (if applicable): 

Height (feet)                                                      Inside Diameter (feet)                                     

Exit Gas Temperature (˚F)                               Exit Gas Flow Rate (ACFM)                           

Exit Gas Velocity (ft/sec)                          Exit Gas Moisture Content (%)                      

Stack Type (check one):    Downward Exit  Multiple Actual Stacks  Fugitive Source 

     Horizontal Exit  Building Roof Vent   Process Vent 

     Vertical Exit   Vertical Exit with Cap 
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§4.7 Approximate Operating Schedule: 

Hours/Day    24                                                  Days/Week    7                                         

Hours/Year    8760                                              Weeks/Year    52                                         

 

§4.8 Air Pollution Control Equipment and Practices 
Primary and Secondary Air Pollution Control Equipment and/or Procedure Description:  
    Good operating practices - material hauled to the surface exhibits high surface moisture content due 
to water application during the mucking process.                                                                                           

                                                                                                                                                                      

                                                                                                                                                                      

                                                                                                                                                                       

Primary Air Pollution Control Equipment Description: 

Make                                                               Model                                                            

Type                                                              Size                                                                 

Year of Manufacture                                      Year of Installation                                       

Fuel Type(s)                                                   Estimated Control Efficiency                                           

Estimated Capital Equipment Cost (not required for Title V Operating Permit applications)                  

 

Secondary Air Pollution Control Equipment Description: 

Make                                                               Model                                                            

Type                                                              Size                                                                 

Year of Manufacture                                      Year of Installation                                       

Fuel Type(s)                                                   Estimated Control Efficiency                                           

Estimated Capital Equipment Cost (not required for Title V Operating Permit applications)                  

 

§4.9 Shakedown Procedures (not required for Title V Operating Permit applications) 

Describe any shakedown procedures that are expected to affect emissions, including the duration of the shakedown 
period:  
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§4.10 Continuous Emission Monitoring System (CEMS) – check all that apply: 

 Opacity –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 TRS –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 NOx - Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 CO –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 O2 –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 CO2 –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 Other (specify):                                                                                                          

 Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 

§4.11 Emissions Control Analysis (not required for Title V Operating permit applications) 
Best Available Control Technology (BACT) is required for all sources obtaining a MAQP.  The BACT analysis 
should be conducted separately for each pollutant emitted from each emitting unit.  Control costs (cost per ton of 
air pollutant controlled) should be calculated for each option.  Options may then be eliminated for economic, 
energy or environmental reasons.  The control option that is selected should have controls or control costs similar 
to other recently permitted similar sources and should be capable of achieving appropriate emission standards.  If 
necessary, a separate start-up/shut-down BACT analyses should be conducted. 

Lowest Achievable Emission Rate (LAER) is required for major stationary sources and major modifications 
located in a nonattainment area.  LAER is also required for major stationary sources or major modifications located 
in an area designated as attainment or unclassified under 40 CFR 81.327, but would cause or contribute to a 
violation of the National Ambient Air Quality Standards (NAAQS) in a nearby nonattainment area.  The LAER 
analysis shall demonstrate that the emission rate proposed is equivalent to the most stringent emission rate 
achievable or contained in any state implementation plan for a similar source. 

Attach BACT/LAER Analysis Results, as applicable.   

Applicable Requirement (check all that apply):                BACT    LAER 

§4.12 Stack Height and Dispersion Technique Analysis (not required for Title V Operating Permit applications) 

If applicable, supply a stack height and dispersion technique analysis demonstrating compliance with the 
requirements of the Stack Heights and Dispersion Technique Rule (ARM 17.8, Subchapter 4) 
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§4.0 Emitting Unit and Control Equipment Information 

A separate Section 4.0 must be completed for each emitting unit listed in Section 2.0.  Applications for Title V 
Operating Permits must address significant emission units individually.  Insignificant emission units may be 
addressed as a group.  For information that has been previously submitted, the applicant may instead reference the 
previously submitted information, including the date the material was submitted and the source (i.e. permit 
application number, etc.) 
 
Emitting Unit ID:  7     Emitting Unit Name:     Production Rock Unloading                                            

§4.1 Emitting Unit Overview: 

Narrative Process Equipment/Process Description (attach additional sheets as necessary)  Unloading of 

production rock from haul truck to development rock storage pile                                                                       

                                                                                                                                                                            

                                                                                                                                                                            

Proposed Operational Limitations (if any)                                                                                                             

                                                                                                                                                                            

Source Classification Code (SCC)/ Description:    30588801 Mineral Products Fugitive Emissions                    

(Note:  SCC Codes can be found at the following website: 
http://cfpub.epa.gov/oarweb/download/WebFIRESCCs.csv) 

Regulatory Programs: Indicate all air pollution control programs applicable to this emitting unit: 

 NSPS: 40 CFR 60, Subpart(s):                                                                                                  

 NESHAPS: 40 CFR 61, Subpart(s):                                                                                          

 MACT: 40 CFR 63, Subpart(s):                                                                                                 

 Title V Operating Permit – Significant Emitting Unit 

 Acid Rain (Title IV)  

 Risk Management Plan  

 CAM Plan 

 Other:                                                                                                                                       

 

§4.2 Process Information (include units): 

Type of Material Processed     Development Rock                                                                                              

Average Process Rate (tons/hr, gal/hr, etc.)     750 tpd / 219,000 tpy                                                                   

Maximum Rated Design Process Rate (tons/hr, gal/hr, etc.)     750 tpd / 219,000 tpy                                           
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§4.3 Process Identification 

Make                                                                    Model                                                       

Type                                                                     Size                                                         

Year of Manufacture/Reconstruction                            Year of Installation                             

Power Source                                                         

If applicable, provide the following generator information: 

Rated Output of the generator (kW)                      

Rated Size of Engine powering the generator (hp)                  

 

§4.4 Fuel/Combustion Information: 

(For variable parameters, indicate the maximum value or a range) 

Fuel Type(s)                                                                                                                                                         

Average Fuel Combustion Rate:                                                                                                                           

Maximum Rated Combustion Rate:                                                                                                                      

Heat Content (Btu rating)                            Sulfur Content (%)                       Ash Content (%)                    

 

§4.5 Emitting Unit Location    

Latitude (in decimal degrees):     45.792                   Longitude (in decimal degrees):     -112.514               

Datum (NAD27, NAD83, etc.):     NAD27              

 

§4.6 Stack Information (if applicable): 

Height (feet)                                                      Inside Diameter (feet)                                     

Exit Gas Temperature (˚F)                               Exit Gas Flow Rate (ACFM)                           

Exit Gas Velocity (ft/sec)                          Exit Gas Moisture Content (%)                      

Stack Type (check one):    Downward Exit  Multiple Actual Stacks  Fugitive Source 

     Horizontal Exit  Building Roof Vent   Process Vent 

     Vertical Exit   Vertical Exit with Cap 
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§4.7 Approximate Operating Schedule: 

Hours/Day    24                                                  Days/Week    7                                         

Hours/Year    8760                                              Weeks/Year    52                                         

 

§4.8 Air Pollution Control Equipment and Practices 
Primary and Secondary Air Pollution Control Equipment and/or Procedure Description:  
 Good Operating practices - material exhibits high surface moisture due to water application during the 
mucking process                                                                                                                                               

                                                                                                                                                                      

                                                                                                                                                                      

                                                                                                                                                                       

Primary Air Pollution Control Equipment Description: 

Make                                                               Model                                                            

Type                                                              Size                                                                 

Year of Manufacture                                      Year of Installation                                       

Fuel Type(s)                                                   Estimated Control Efficiency                                           

Estimated Capital Equipment Cost (not required for Title V Operating Permit applications)                  

 

Secondary Air Pollution Control Equipment Description: 

Make                                                               Model                                                            

Type                                                              Size                                                                 

Year of Manufacture                                      Year of Installation                                       

Fuel Type(s)                                                   Estimated Control Efficiency                                           

Estimated Capital Equipment Cost (not required for Title V Operating Permit applications)                  

 

§4.9 Shakedown Procedures (not required for Title V Operating Permit applications) 

Describe any shakedown procedures that are expected to affect emissions, including the duration of the shakedown 
period:  
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§4.10 Continuous Emission Monitoring System (CEMS) – check all that apply: 

 Opacity –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 TRS –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 NOx - Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 CO –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 O2 –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 CO2 –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 Other (specify):                                                                                                          

 Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 

§4.11 Emissions Control Analysis (not required for Title V Operating permit applications) 
Best Available Control Technology (BACT) is required for all sources obtaining a MAQP.  The BACT analysis 
should be conducted separately for each pollutant emitted from each emitting unit.  Control costs (cost per ton of 
air pollutant controlled) should be calculated for each option.  Options may then be eliminated for economic, 
energy or environmental reasons.  The control option that is selected should have controls or control costs similar 
to other recently permitted similar sources and should be capable of achieving appropriate emission standards.  If 
necessary, a separate start-up/shut-down BACT analyses should be conducted. 

Lowest Achievable Emission Rate (LAER) is required for major stationary sources and major modifications 
located in a nonattainment area.  LAER is also required for major stationary sources or major modifications located 
in an area designated as attainment or unclassified under 40 CFR 81.327, but would cause or contribute to a 
violation of the National Ambient Air Quality Standards (NAAQS) in a nearby nonattainment area.  The LAER 
analysis shall demonstrate that the emission rate proposed is equivalent to the most stringent emission rate 
achievable or contained in any state implementation plan for a similar source. 

Attach BACT/LAER Analysis Results, as applicable.   

Applicable Requirement (check all that apply):                BACT    LAER 

§4.12 Stack Height and Dispersion Technique Analysis (not required for Title V Operating Permit applications) 

If applicable, supply a stack height and dispersion technique analysis demonstrating compliance with the 
requirements of the Stack Heights and Dispersion Technique Rule (ARM 17.8, Subchapter 4) 
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§4.0 Emitting Unit and Control Equipment Information 

A separate Section 4.0 must be completed for each emitting unit listed in Section 2.0.  Applications for Title V 
Operating Permits must address significant emission units individually.  Insignificant emission units may be 
addressed as a group.  For information that has been previously submitted, the applicant may instead reference the 
previously submitted information, including the date the material was submitted and the source (i.e. permit 
application number, etc.) 
 
Emitting Unit ID:  8     Emitting Unit Name:     Ore Haul Truck Loading                        

§4.1 Emitting Unit Overview: 

Narrative Process Equipment/Process Description (attach additional sheets as necessary)  Loading haul trucks of 

ore from temporary storage area for transport off-site.                                                                                           

                                                                                                                                                                            

                                                                                                                                                                            

Proposed Operational Limitations (if any)                                                                                                             

                                                                                                                                                                            

Source Classification Code (SCC)/ Description:   30588801 Mineral Products Fugitive Emissions                     

(Note:  SCC Codes can be found at the following website: 
http://cfpub.epa.gov/oarweb/download/WebFIRESCCs.csv) 

Regulatory Programs: Indicate all air pollution control programs applicable to this emitting unit: 

 NSPS: 40 CFR 60, Subpart(s):                                                                                                  

 NESHAPS: 40 CFR 61, Subpart(s):                                                                                          

 MACT: 40 CFR 63, Subpart(s):                                                                                                 

 Title V Operating Permit – Significant Emitting Unit 

 Acid Rain (Title IV)  

 Risk Management Plan  

 CAM Plan 

 Other:                                                                                                                                       

 

§4.2 Process Information (include units): 

Type of Material Processed     Ore                                                                                                                       

Average Process Rate (tons/hr, gal/hr, etc.)     1,750 tpd / 365,000 tpy                                                                

Maximum Rated Design Process Rate (tons/hr, gal/hr, etc.)     1,750 tpd / 365,000 tpy                                        
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§4.3 Process Identification 

Make                                                                    Model                                                       

Type                                                                     Size                                                         

Year of Manufacture/Reconstruction                            Year of Installation                             

Power Source                                                         

If applicable, provide the following generator information: 

Rated Output of the generator (kW)                      

Rated Size of Engine powering the generator (hp)                  

 

§4.4 Fuel/Combustion Information: 

(For variable parameters, indicate the maximum value or a range) 

Fuel Type(s)                                                                                                                                                         

Average Fuel Combustion Rate:                                                                                                                           

Maximum Rated Combustion Rate:                                                                                                                      

Heat Content (Btu rating)                            Sulfur Content (%)                       Ash Content (%)                    

 

§4.5 Emitting Unit Location    

Latitude (in decimal degrees):     45.792                          Longitude (in decimal degrees):     -112.514             

Datum (NAD27, NAD83, etc.):     NAD27                     

 

§4.6 Stack Information (if applicable): 

Height (feet)                                                      Inside Diameter (feet)                                     

Exit Gas Temperature (˚F)                               Exit Gas Flow Rate (ACFM)                           

Exit Gas Velocity (ft/sec)                          Exit Gas Moisture Content (%)                      

Stack Type (check one):    Downward Exit  Multiple Actual Stacks  Fugitive Source 

     Horizontal Exit  Building Roof Vent   Process Vent 

     Vertical Exit   Vertical Exit with Cap 
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§4.7 Approximate Operating Schedule: 

Hours/Day    24                                                  Days/Week    7                                         

Hours/Year    8760                                              Weeks/Year    52                                         

 

§4.8 Air Pollution Control Equipment and Practices 
Primary and Secondary Air Pollution Control Equipment and/or Procedure Description:  
    Good operating practices - material exhibits high surface moisture content                                           

                                                                                                                                                                      

                                                                                                                                                                      

                                                                                                                                                                       

Primary Air Pollution Control Equipment Description: 

Make                                                               Model                                                            

Type                                                              Size                                                                 

Year of Manufacture                                      Year of Installation                                       

Fuel Type(s)                                                   Estimated Control Efficiency                                           

Estimated Capital Equipment Cost (not required for Title V Operating Permit applications)                  

 

Secondary Air Pollution Control Equipment Description: 

Make                                                               Model                                                            

Type                                                              Size                                                                 

Year of Manufacture                                      Year of Installation                                       

Fuel Type(s)                                                   Estimated Control Efficiency                                           

Estimated Capital Equipment Cost (not required for Title V Operating Permit applications)                  

 

§4.9 Shakedown Procedures (not required for Title V Operating Permit applications) 

Describe any shakedown procedures that are expected to affect emissions, including the duration of the shakedown 
period:  
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§4.10 Continuous Emission Monitoring System (CEMS) – check all that apply: 

 Opacity –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 TRS –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 NOx - Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 CO –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 O2 –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 CO2 –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 Other (specify):                                                                                                          

 Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 

§4.11 Emissions Control Analysis (not required for Title V Operating permit applications) 
Best Available Control Technology (BACT) is required for all sources obtaining a MAQP.  The BACT analysis 
should be conducted separately for each pollutant emitted from each emitting unit.  Control costs (cost per ton of 
air pollutant controlled) should be calculated for each option.  Options may then be eliminated for economic, 
energy or environmental reasons.  The control option that is selected should have controls or control costs similar 
to other recently permitted similar sources and should be capable of achieving appropriate emission standards.  If 
necessary, a separate start-up/shut-down BACT analyses should be conducted. 

Lowest Achievable Emission Rate (LAER) is required for major stationary sources and major modifications 
located in a nonattainment area.  LAER is also required for major stationary sources or major modifications located 
in an area designated as attainment or unclassified under 40 CFR 81.327, but would cause or contribute to a 
violation of the National Ambient Air Quality Standards (NAAQS) in a nearby nonattainment area.  The LAER 
analysis shall demonstrate that the emission rate proposed is equivalent to the most stringent emission rate 
achievable or contained in any state implementation plan for a similar source. 

Attach BACT/LAER Analysis Results, as applicable.   

Applicable Requirement (check all that apply):                BACT    LAER 

§4.12 Stack Height and Dispersion Technique Analysis (not required for Title V Operating Permit applications) 

If applicable, supply a stack height and dispersion technique analysis demonstrating compliance with the 
requirements of the Stack Heights and Dispersion Technique Rule (ARM 17.8, Subchapter 4) 
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§4.0 Emitting Unit and Control Equipment Information 

A separate Section 4.0 must be completed for each emitting unit listed in Section 2.0.  Applications for Title V 
Operating Permits must address significant emission units individually.  Insignificant emission units may be 
addressed as a group.  For information that has been previously submitted, the applicant may instead reference the 
previously submitted information, including the date the material was submitted and the source (i.e. permit 
application number, etc.) 
 
Emitting Unit ID:  9     Emitting Unit Name:    Ore Haul Truck Travel                                

§4.1 Emitting Unit Overview: 

Narrative Process Equipment/Process Description (attach additional sheets as necessary)  Unpaved road travel of 

Ore Haul trucks.                                                                                                                                                      

                                                                                                                                                                            

                                                                                                                                                                            

Proposed Operational Limitations (if any)                                                                                                             

                                                                                                                                                                            

Source Classification Code (SCC)/ Description:    30588801 Mineral Products Fugitive Emissions                    

(Note:  SCC Codes can be found at the following website: 
http://cfpub.epa.gov/oarweb/download/WebFIRESCCs.csv) 

Regulatory Programs: Indicate all air pollution control programs applicable to this emitting unit: 

 NSPS: 40 CFR 60, Subpart(s):                                                                                                  

 NESHAPS: 40 CFR 61, Subpart(s):                                                                                          

 MACT: 40 CFR 63, Subpart(s):                                                                                                 

 Title V Operating Permit – Significant Emitting Unit 

 Acid Rain (Title IV)  

 Risk Management Plan  

 CAM Plan 

 Other:                                                                                                                                       

 

§4.2 Process Information (include units): 

Type of Material Processed     Haul truck transport of ore off-site                                                                      

Average Process Rate (tons/hr, gal/hr, etc.)     0.53 miles/rt / 59 rtd / 12,167 rty                                                 

Maximum Rated Design Process Rate (tons/hr, gal/hr, etc.)     0.53 miles/rt / 59 rtd / 12,167 rty                         
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§4.3 Process Identification 

Make                                                                    Model                                                       

Type                                                                     Size                                                         

Year of Manufacture/Reconstruction                            Year of Installation                             

Power Source                                                         

If applicable, provide the following generator information: 

Rated Output of the generator (kW)                      

Rated Size of Engine powering the generator (hp)                  

 

§4.4 Fuel/Combustion Information: 

(For variable parameters, indicate the maximum value or a range) 

Fuel Type(s)                                                                                                                                                         

Average Fuel Combustion Rate:                                                                                                                           

Maximum Rated Combustion Rate:                                                                                                                      

Heat Content (Btu rating)                            Sulfur Content (%)                       Ash Content (%)                    

 

§4.5 Emitting Unit Location    

Latitude (in decimal degrees):     45.792                              Longitude (in decimal degrees):     -112.514        

Datum (NAD27, NAD83, etc.):     NAD27                         

 

§4.6 Stack Information (if applicable): 

Height (feet)                                                      Inside Diameter (feet)                                     

Exit Gas Temperature (˚F)                               Exit Gas Flow Rate (ACFM)                           

Exit Gas Velocity (ft/sec)                          Exit Gas Moisture Content (%)                      

Stack Type (check one):    Downward Exit  Multiple Actual Stacks  Fugitive Source 

     Horizontal Exit  Building Roof Vent   Process Vent 

     Vertical Exit   Vertical Exit with Cap 
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§4.7 Approximate Operating Schedule: 

Hours/Day    24                                                  Days/Week    7                                         

Hours/Year    8760                                              Weeks/Year    52                                         

 

§4.8 Air Pollution Control Equipment and Practices 
Primary and Secondary Air Pollution Control Equipment and/or Procedure Description:  
    Water application to haul roads on property                                                                                            

                                                                                                                                                                      

                                                                                                                                                                      

                                                                                                                                                                       

Primary Air Pollution Control Equipment Description: 

Make                                                               Model                                                            

Type                                                              Size                                                                 

Year of Manufacture                                      Year of Installation                                       

Fuel Type(s)                                                   Estimated Control Efficiency                                           

Estimated Capital Equipment Cost (not required for Title V Operating Permit applications)                  

 

Secondary Air Pollution Control Equipment Description: 

Make                                                               Model                                                            

Type                                                              Size                                                                 

Year of Manufacture                                      Year of Installation                                       

Fuel Type(s)                                                   Estimated Control Efficiency                                           

Estimated Capital Equipment Cost (not required for Title V Operating Permit applications)                  

 

§4.9 Shakedown Procedures (not required for Title V Operating Permit applications) 

Describe any shakedown procedures that are expected to affect emissions, including the duration of the shakedown 
period:  
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§4.10 Continuous Emission Monitoring System (CEMS) – check all that apply: 

 Opacity –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 TRS –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 NOx - Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 CO –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 O2 –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 CO2 –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 Other (specify):                                                                                                          

 Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 

§4.11 Emissions Control Analysis (not required for Title V Operating permit applications) 
Best Available Control Technology (BACT) is required for all sources obtaining a MAQP.  The BACT analysis 
should be conducted separately for each pollutant emitted from each emitting unit.  Control costs (cost per ton of 
air pollutant controlled) should be calculated for each option.  Options may then be eliminated for economic, 
energy or environmental reasons.  The control option that is selected should have controls or control costs similar 
to other recently permitted similar sources and should be capable of achieving appropriate emission standards.  If 
necessary, a separate start-up/shut-down BACT analyses should be conducted. 

Lowest Achievable Emission Rate (LAER) is required for major stationary sources and major modifications 
located in a nonattainment area.  LAER is also required for major stationary sources or major modifications located 
in an area designated as attainment or unclassified under 40 CFR 81.327, but would cause or contribute to a 
violation of the National Ambient Air Quality Standards (NAAQS) in a nearby nonattainment area.  The LAER 
analysis shall demonstrate that the emission rate proposed is equivalent to the most stringent emission rate 
achievable or contained in any state implementation plan for a similar source. 

Attach BACT/LAER Analysis Results, as applicable.   

Applicable Requirement (check all that apply):                BACT    LAER 

§4.12 Stack Height and Dispersion Technique Analysis (not required for Title V Operating Permit applications) 

If applicable, supply a stack height and dispersion technique analysis demonstrating compliance with the 
requirements of the Stack Heights and Dispersion Technique Rule (ARM 17.8, Subchapter 4) 



Last Revised: March 4, 2009  Stationary Source Application  
Page 62 of 101 

§4.0 Emitting Unit and Control Equipment Information 

A separate Section 4.0 must be completed for each emitting unit listed in Section 2.0.  Applications for Title V 
Operating Permits must address significant emission units individually.  Insignificant emission units may be 
addressed as a group.  For information that has been previously submitted, the applicant may instead reference the 
previously submitted information, including the date the material was submitted and the source (i.e. permit 
application number, etc.) 
 
Emitting Unit ID:  16     Emitting Unit Name:     Front-end Loader (FEL) Travel                   

§4.1 Emitting Unit Overview: 

Narrative Process Equipment/Process Description (attach additional sheets as necessary)  Front-end Loader 

travel for loading sand and aggregate to the CFR Plant and Shotcrete Plant                                        

 

                                                                                                                                                                            

Proposed Operational Limitations (if any)                                                                                                             

                                                                                                                                                                            

Source Classification Code (SCC)/ Description:     30588801 Mineral Products Fugitive Emissions                  

(Note:  SCC Codes can be found at the following website: 
http://cfpub.epa.gov/oarweb/download/WebFIRESCCs.csv) 

Regulatory Programs: Indicate all air pollution control programs applicable to this emitting unit: 

 NSPS: 40 CFR 60, Subpart(s):                                                                                                  

 NESHAPS: 40 CFR 61, Subpart(s):                                                                                          

 MACT: 40 CFR 63, Subpart(s):                                                                                                 

 Title V Operating Permit – Significant Emitting Unit 

 Acid Rain (Title IV)  

 Risk Management Plan  

 CAM Plan 

 Other:                                                                                                                                       

 

§4.2 Process Information (include units): 

Type of Material Processed     FEL transport of sand and aggreagte onsite                                       

Average Process Rate (tons/hr, gal/hr, etc.)     0.15 mrt / 263 rtd / 95,813 rty                                      

Maximum Rated Design Process Rate (tons/hr, gal/hr, etc.)     0.15 mrt / 263 rtd / 95,813 rty             
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§4.3 Process Identification 

Make                                                                    Model                                                       

Type                                                                     Size                                                         

Year of Manufacture/Reconstruction                            Year of Installation                             

Power Source                                                         

If applicable, provide the following generator information: 

Rated Output of the generator (kW)                      

Rated Size of Engine powering the generator (hp)                  

 

§4.4 Fuel/Combustion Information: 

(For variable parameters, indicate the maximum value or a range) 

Fuel Type(s)                                                                                                                                                         

Average Fuel Combustion Rate:                                                                                                                           

Maximum Rated Combustion Rate:                                                                                                                      

Heat Content (Btu rating)                            Sulfur Content (%)                       Ash Content (%)                    

 

§4.5 Emitting Unit Location    

Latitude (in decimal degrees):     45.792                         Longitude (in decimal degrees):     -112.514        

Datum (NAD27, NAD83, etc.):     NAD27                    

 

§4.6 Stack Information (if applicable): 

Height (feet)                                                      Inside Diameter (feet)                                     

Exit Gas Temperature (˚F)                               Exit Gas Flow Rate (ACFM)                           

Exit Gas Velocity (ft/sec)                          Exit Gas Moisture Content (%)                      

Stack Type (check one):    Downward Exit  Multiple Actual Stacks  Fugitive Source 

     Horizontal Exit  Building Roof Vent   Process Vent 

     Vertical Exit   Vertical Exit with Cap 
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§4.7 Approximate Operating Schedule: 

Hours/Day    24                                                  Days/Week    7                                         

Hours/Year    8760                                              Weeks/Year    52                                         

 

§4.8 Air Pollution Control Equipment and Practices 
Primary and Secondary Air Pollution Control Equipment and/or Procedure Description:  
    Water application to unpaved road surfaces                                                                                            

                                                                                                                                                                      

                                                                                                                                                                      

                                                                                                                                                                       

Primary Air Pollution Control Equipment Description: 

Make                                                               Model                                                            

Type                                                              Size                                                                 

Year of Manufacture                                      Year of Installation                                       

Fuel Type(s)                                                   Estimated Control Efficiency                                           

Estimated Capital Equipment Cost (not required for Title V Operating Permit applications)                  

 

Secondary Air Pollution Control Equipment Description: 

Make                                                               Model                                                            

Type                                                              Size                                                                 

Year of Manufacture                                      Year of Installation                                       

Fuel Type(s)                                                   Estimated Control Efficiency                                           

Estimated Capital Equipment Cost (not required for Title V Operating Permit applications)                  

 

§4.9 Shakedown Procedures (not required for Title V Operating Permit applications) 

Describe any shakedown procedures that are expected to affect emissions, including the duration of the shakedown 
period:  
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§4.10 Continuous Emission Monitoring System (CEMS) – check all that apply: 

 Opacity –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 TRS –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 NOx - Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 CO –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 O2 –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 CO2 –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 Other (specify):                                                                                                          

 Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 

§4.11 Emissions Control Analysis (not required for Title V Operating permit applications) 
Best Available Control Technology (BACT) is required for all sources obtaining a MAQP.  The BACT analysis 
should be conducted separately for each pollutant emitted from each emitting unit.  Control costs (cost per ton of 
air pollutant controlled) should be calculated for each option.  Options may then be eliminated for economic, 
energy or environmental reasons.  The control option that is selected should have controls or control costs similar 
to other recently permitted similar sources and should be capable of achieving appropriate emission standards.  If 
necessary, a separate start-up/shut-down BACT analyses should be conducted. 

Lowest Achievable Emission Rate (LAER) is required for major stationary sources and major modifications 
located in a nonattainment area.  LAER is also required for major stationary sources or major modifications located 
in an area designated as attainment or unclassified under 40 CFR 81.327, but would cause or contribute to a 
violation of the National Ambient Air Quality Standards (NAAQS) in a nearby nonattainment area.  The LAER 
analysis shall demonstrate that the emission rate proposed is equivalent to the most stringent emission rate 
achievable or contained in any state implementation plan for a similar source. 

Attach BACT/LAER Analysis Results, as applicable.   

Applicable Requirement (check all that apply):                BACT    LAER 

§4.12 Stack Height and Dispersion Technique Analysis (not required for Title V Operating Permit applications) 

If applicable, supply a stack height and dispersion technique analysis demonstrating compliance with the 
requirements of the Stack Heights and Dispersion Technique Rule (ARM 17.8, Subchapter 4) 
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§4.0 Emitting Unit and Control Equipment Information 

A separate Section 4.0 must be completed for each emitting unit listed in Section 2.0.  Applications for Title V 
Operating Permits must address significant emission units individually.  Insignificant emission units may be 
addressed as a group.  For information that has been previously submitted, the applicant may instead reference the 
previously submitted information, including the date the material was submitted and the source (i.e. permit 
application number, etc.) 
 
Emitting Unit ID:  20     Emitting Unit Name:     Diesel Engine - Compressor 540 hp (EPA Tier 3)            

§4.1 Emitting Unit Overview: 

Narrative Process Equipment/Process Description (attach additional sheets as necessary)  Caterpillar C15 DITA 

540 hp diesel-fired engine associated with the onsite air compressor                                                                    

                                                                                                                                                                            

                                                                                                                                                                            

Proposed Operational Limitations (if any)                                                                                                             

                                                                                                                                                                            

Source Classification Code (SCC)/ Description:  20200102 IC Engine, Industrial, Distillate Oil, Reciprocating  

(Note:  SCC Codes can be found at the following website: 
http://cfpub.epa.gov/oarweb/download/WebFIRESCCs.csv) 

Regulatory Programs: Indicate all air pollution control programs applicable to this emitting unit: 

 NSPS: 40 CFR 60, Subpart(s):  IIII                                                                              

 NESHAPS: 40 CFR 61, Subpart(s):                                                                                          

 MACT: 40 CFR 63, Subpart(s):  ZZZZ                                                                                        

 Title V Operating Permit – Significant Emitting Unit 

 Acid Rain (Title IV)  

 Risk Management Plan  

 CAM Plan 

 Other:                                                                                                                                       

 

§4.2 Process Information (include units): 

Type of Material Processed                                                                                                                                  

Average Process Rate (tons/hr, gal/hr, etc.)                                                                                                          

Maximum Rated Design Process Rate (tons/hr, gal/hr, etc.)                                                                                  
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§4.3 Process Identification 

Make    Caterpillar                                              Model    C15 DITA                                 

Type    Electric                                                     Size    2,100 RPM                                  

Year of Manufacture/Reconstruction    2006          Year of Installation     2011                       

Power Source     NA                                                  

If applicable, provide the following generator information: 

Rated Output of the generator (kW)            

Rated Size of Engine powering the generator (hp)    540      

 

§4.4 Fuel/Combustion Information: 

(For variable parameters, indicate the maximum value or a range) 

Fuel Type(s)     Distillate         

Average Fuel Combustion Rate:     28.9 gph           

Maximum Rated Combustion Rate:     29.0 gph             

Heat Content (Btu rating)     64,547.3 BTU/MIN (Higher Heating Value)             

Sulfur Content (%)    0.05 or less             Ash Content (%)                    

 

§4.5 Emitting Unit Location    

Latitude (in decimal degrees):     45.792                          Longitude (in decimal degrees):     -112.514       

Datum (NAD27, NAD83, etc.):     NAD27                     

 

§4.6 Stack Information (if applicable): 

Height (feet)     TBD                                                 Inside Diameter (feet)     TBD                           

Exit Gas Temperature (˚F)     938                        Exit Gas Flow Rate (ACFM)     3,476.03        

Exit Gas Velocity (ft/sec)     TBD                   Exit Gas Moisture Content (%)                      

Stack Type (check one):    Downward Exit  Multiple Actual Stacks  Fugitive Source 

     Horizontal Exit  Building Roof Vent   Process Vent 

     Vertical Exit   Vertical Exit with Cap 
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§4.7 Approximate Operating Schedule: 

Hours/Day    24                                                Days/Week    7                                         

Hours/Year    8760                                              Weeks/Year    52                                         

 

§4.8 Air Pollution Control Equipment and Practices 
Primary and Secondary Air Pollution Control Equipment and/or Procedure Description:  
 Good operating practices; meets EPA Tier 3 compliance standards which meets emission standards set 
forth in 40 CFR 60 Subpart IIII, and 40 CFR 63 Subpart ZZZZ; and direct injection regulates fuel 
consumption.                                                                                                                                                   

                                                                                                                                                                      

                                                                                                                                                                      

                                                                                                                                                                       

Primary Air Pollution Control Equipment Description: 

Make                                                               Model                                                            

Type                                                              Size                                                                 

Year of Manufacture                                      Year of Installation                                       

Fuel Type(s)                                                   Estimated Control Efficiency                                           

Estimated Capital Equipment Cost (not required for Title V Operating Permit applications)                  

 

Secondary Air Pollution Control Equipment Description: 

Make                                                               Model                                                            

Type                                                              Size                                                                 

Year of Manufacture                                      Year of Installation                                       

Fuel Type(s)                                                   Estimated Control Efficiency                                           

Estimated Capital Equipment Cost (not required for Title V Operating Permit applications)                  

 

§4.9 Shakedown Procedures (not required for Title V Operating Permit applications) 

Describe any shakedown procedures that are expected to affect emissions, including the duration of the shakedown 
period:  
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§4.10 Continuous Emission Monitoring System (CEMS) – check all that apply: 

 Opacity –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 TRS –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 NOx - Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 CO –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 O2 –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 CO2 –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 Other (specify):                                                                                                          

 Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 

§4.11 Emissions Control Analysis (not required for Title V Operating permit applications) 
Best Available Control Technology (BACT) is required for all sources obtaining a MAQP.  The BACT analysis 
should be conducted separately for each pollutant emitted from each emitting unit.  Control costs (cost per ton of 
air pollutant controlled) should be calculated for each option.  Options may then be eliminated for economic, 
energy or environmental reasons.  The control option that is selected should have controls or control costs similar 
to other recently permitted similar sources and should be capable of achieving appropriate emission standards.  If 
necessary, a separate start-up/shut-down BACT analyses should be conducted. 

Lowest Achievable Emission Rate (LAER) is required for major stationary sources and major modifications 
located in a nonattainment area.  LAER is also required for major stationary sources or major modifications located 
in an area designated as attainment or unclassified under 40 CFR 81.327, but would cause or contribute to a 
violation of the National Ambient Air Quality Standards (NAAQS) in a nearby nonattainment area.  The LAER 
analysis shall demonstrate that the emission rate proposed is equivalent to the most stringent emission rate 
achievable or contained in any state implementation plan for a similar source. 

Attach BACT/LAER Analysis Results, as applicable.   

Applicable Requirement (check all that apply):                BACT    LAER 

§4.12 Stack Height and Dispersion Technique Analysis (not required for Title V Operating Permit applications) 

If applicable, supply a stack height and dispersion technique analysis demonstrating compliance with the 
requirements of the Stack Heights and Dispersion Technique Rule (ARM 17.8, Subchapter 4) 
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§4.0 Emitting Unit and Control Equipment Information 

A separate Section 4.0 must be completed for each emitting unit listed in Section 2.0.  Applications for Title V 
Operating Permits must address significant emission units individually.  Insignificant emission units may be 
addressed as a group.  For information that has been previously submitted, the applicant may instead reference the 
previously submitted information, including the date the material was submitted and the source (i.e. permit 
application number, etc.) 
 
Emitting Unit ID: 22   Emitting Unit Name: Diesel Fuel Storage - 6,000 gallon tank 

§4.1 Emitting Unit Overview: 

Narrative Process Equipment/Process Description (attach additional sheets as necessary)  6,000 gallon diesel 

fuel storage tank.Existing Tank but throughput revised from previous.  8000 gallon tank was never installed.  

                                                                                                                                                                            

                                                                                                                                                                            

Proposed Operational Limitations (if any)                                                                                                             

                                                                                                                                                                            

Source Classification Code (SCC)/ Description: NA   

(Note:  SCC Codes can be found at the following website: 
http://cfpub.epa.gov/oarweb/download/WebFIRESCCs.csv) 

Regulatory Programs: Indicate all air pollution control programs applicable to this emitting unit: 

 NSPS: 40 CFR 60, Subpart(s):                                                                                              

 NESHAPS: 40 CFR 61, Subpart(s):                                                                                  

 MACT: 40 CFR 63, Subpart(s):                                                                                                 

 Title V Operating Permit – Significant Emitting Unit 

 Acid Rain (Title IV)  

 Risk Management Plan  

 CAM Plan 

 Other:                                                                                                                                       

 

§4.2 Process Information (include units): 

Type of Material Processed     distillate fuel                                                                                                        

Average Process Rate (tons/hr, gal/hr, etc.)                                                                                                          

Maximum Rated Design Process Rate (tons/hr, gal/hr, etc.)                                                                                  
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§4.3 Process Identification 

Make                                                  Model                                     

Type                                                         Size                                      

Year of Manufacture/Reconstruction              Year of Installation                            

Power Source                                             

If applicable, provide the following generator information: 

Rated Output of the generator (kW)                      

Rated Size of Engine powering the generator (hp)                  

 

§4.4 Fuel/Combustion Information: 

(For variable parameters, indicate the maximum value or a range) 

Fuel Type(s)                               

Average Fuel Combustion Rate:                                                                                                             

Maximum Rated Combustion Rate:                                                                                                           

Heat Content (Btu rating)                       

Sulfur Content (%)            Ash Content (%)                    

 

§4.5 Emitting Unit Location    

Latitude (in decimal degrees):     45.792                        Longitude (in decimal degrees):     -112.514           

Datum (NAD27, NAD83, etc.):     NAD27                   

 

§4.6 Stack Information (if applicable): 

Height (feet)                                               Inside Diameter (feet)                              

Exit Gas Temperature (˚F)                      Exit Gas Flow Rate (ACFM)               

Exit Gas Velocity (ft/sec)                  Exit Gas Moisture Content (%)                      

Stack Type (check one):    Downward Exit  Multiple Actual Stacks  Fugitive Source 

     Horizontal Exit  Building Roof Vent   Process Vent 

     Vertical Exit   Vertical Exit with Cap 
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§4.7 Approximate Operating Schedule: 

Hours/Day    24                                                       Days/Week    7                                         

Hours/Year    8760                                              Weeks/Year    52                                         

 

§4.8 Air Pollution Control Equipment and Practices 
Primary and Secondary Air Pollution Control Equipment and/or Procedure Description:  
Good operating practices.                                                                                                                                

                                                                                                                                                                      

                                                                                                                                                                      

                                                                                                                                                                       

Primary Air Pollution Control Equipment Description: 

Make                                                               Model                                                            

Type                                                              Size                                                                 

Year of Manufacture                                      Year of Installation                                       

Fuel Type(s)                                                   Estimated Control Efficiency                                           

Estimated Capital Equipment Cost (not required for Title V Operating Permit applications)                  

 

Secondary Air Pollution Control Equipment Description: 

Make                                                               Model                                                            

Type                                                              Size                                                                 

Year of Manufacture                                      Year of Installation                                       

Fuel Type(s)                                                   Estimated Control Efficiency                                           

Estimated Capital Equipment Cost (not required for Title V Operating Permit applications)                  

 

§4.9 Shakedown Procedures (not required for Title V Operating Permit applications) 

Describe any shakedown procedures that are expected to affect emissions, including the duration of the shakedown 
period:  
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§4.10 Continuous Emission Monitoring System (CEMS) – check all that apply: 

 Opacity –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 TRS –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 NOx - Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 CO –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 O2 –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 CO2 –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 Other (specify):                                                                                                          

 Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 

§4.11 Emissions Control Analysis (not required for Title V Operating permit applications) 
Best Available Control Technology (BACT) is required for all sources obtaining a MAQP.  The BACT analysis 
should be conducted separately for each pollutant emitted from each emitting unit.  Control costs (cost per ton of 
air pollutant controlled) should be calculated for each option.  Options may then be eliminated for economic, 
energy or environmental reasons.  The control option that is selected should have controls or control costs similar 
to other recently permitted similar sources and should be capable of achieving appropriate emission standards.  If 
necessary, a separate start-up/shut-down BACT analyses should be conducted. 

Lowest Achievable Emission Rate (LAER) is required for major stationary sources and major modifications 
located in a nonattainment area.  LAER is also required for major stationary sources or major modifications located 
in an area designated as attainment or unclassified under 40 CFR 81.327, but would cause or contribute to a 
violation of the National Ambient Air Quality Standards (NAAQS) in a nearby nonattainment area.  The LAER 
analysis shall demonstrate that the emission rate proposed is equivalent to the most stringent emission rate 
achievable or contained in any state implementation plan for a similar source. 

Attach BACT/LAER Analysis Results, as applicable.   

Applicable Requirement (check all that apply):                BACT    LAER 

§4.12 Stack Height and Dispersion Technique Analysis (not required for Title V Operating Permit applications) 
If applicable, supply a stack height and dispersion technique analysis demonstrating compliance with the 
requirements of the Stack Heights and Dispersion Technique Rule (ARM 17.8, Subchapter 4) 
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§4.0 Emitting Unit and Control Equipment Information 

A separate Section 4.0 must be completed for each emitting unit listed in Section 2.0.  Applications for Title V 
Operating Permits must address significant emission units individually.  Insignificant emission units may be 
addressed as a group.  For information that has been previously submitted, the applicant may instead reference the 
previously submitted information, including the date the material was submitted and the source (i.e. permit 
application number, etc.) 
 
Emitting Unit ID: 24   Emitting Unit Name: Extec Crusher - particulate emissions from crushing  

§4.1 Emitting Unit Overview: 

Narrative Process Equipment/Process Description (attach additional sheets as necessary)  Extec Crusher will 

crush aggregate ore to smaller sizes for further screening and processing                                                            

                                                                                                                                                                            

                                                                                                                                                                            

Proposed Operational Limitations (if any)                                                                                                             

                                                                                                                                                                            

Source Classification Code (SCC)/ Description:     30588801 Mineral Products Fugitive Emissions                 

(Note:  SCC Codes can be found at the following website: 
http://cfpub.epa.gov/oarweb/download/WebFIRESCCs.csv) 

Regulatory Programs: Indicate all air pollution control programs applicable to this emitting unit: 

 NSPS: 40 CFR 60, Subpart(s):                                                                                    

 NESHAPS: 40 CFR 61, Subpart(s):                                                                       

 MACT: 40 CFR 63, Subpart(s):                                                                                                 

 Title V Operating Permit – Significant Emitting Unit 

 Acid Rain (Title IV)  

 Risk Management Plan  

 CAM Plan 

 Other:                                                                                                                                       

 

§4.2 Process Information (include units): 

Type of Material Processed     Ore                                                                                                       

Average Process Rate (tons/hr, gal/hr, etc.)     600 tpd / 219,000 tpy                                                   

Maximum Rated Design Process Rate (tons/hr, gal/hr, etc.)     600 tpd / 219,000 tpy                           
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§4.3 Process Identification 

Make     Extec Inc.                                              Model  C-12+ Mobile Crushing System   

Type    Jaw Crusher                                              Size    300 RPM                                     

Year of Manufacture/Reconstruction    2008           Year of Installation     2011                        

Power Source     NA            

If applicable, provide the following generator information: 

Rated Output of the generator (kW)     261                 

Rated Size of Engine powering the generator (hp)     350             

 

§4.4 Fuel/Combustion Information: 

(For variable parameters, indicate the maximum value or a range) 

Fuel Type(s)     Distillate                                                                                                                                     

Average Fuel Combustion Rate:     98.1 lbs/hr                                                                                                     

Maximum Rated Combustion Rate:     125.4 lbs/hr                                                                                              

Heat Content (Btu rating)                            Sulfur Content (%) 15ppm or less      Ash Content (%)                 

 

§4.5 Emitting Unit Location    

Latitude (in decimal degrees):     45.792                         Longitude (in decimal degrees):     -112.514                

Datum (NAD27, NAD83, etc.):     NAD27                     

 

§4.6 Stack Information (if applicable): 

Height (feet)                                              Inside Diameter (feet)                             

Exit Gas Temperature (˚F)                        Exit Gas Flow Rate (ACFM)                           

Exit Gas Velocity (ft/sec)                     Exit Gas Moisture Content (%)                      

Stack Type (check one):    Downward Exit  Multiple Actual Stacks  Fugitive Source 

     Horizontal Exit  Building Roof Vent   Process Vent 

     Vertical Exit   Vertical Exit with Cap 
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§4.7 Approximate Operating Schedule: 

Hours/Day    24                                                  Days/Week    7                                         

Hours/Year    8760                                          Weeks/Year    52                                         

 

§4.8 Air Pollution Control Equipment and Practices 
Primary and Secondary Air Pollution Control Equipment and/or Procedure Description:  
    Extec C-12+ track mounted jaw crusher is equipped with water spray bars                                           

                                                                                                                                                                      

                                                                                                                                                                      

                                                                                                                                                                       

Primary Air Pollution Control Equipment Description: 

Make                                                               Model                                                            

Type                                                              Size                                                                 

Year of Manufacture                                      Year of Installation                                       

Fuel Type(s)                                                   Estimated Control Efficiency                                           

Estimated Capital Equipment Cost (not required for Title V Operating Permit applications)                  

 

Secondary Air Pollution Control Equipment Description: 

Make                                                               Model                                                            

Type                                                              Size                                                                 

Year of Manufacture                                      Year of Installation                                       

Fuel Type(s)                                                   Estimated Control Efficiency                                           

Estimated Capital Equipment Cost (not required for Title V Operating Permit applications)                  

 

§4.9 Shakedown Procedures (not required for Title V Operating Permit applications) 

Describe any shakedown procedures that are expected to affect emissions, including the duration of the shakedown 
period:  
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§4.10 Continuous Emission Monitoring System (CEMS) – check all that apply: 

 Opacity –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 TRS –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 NOx - Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 CO –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 O2 –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 CO2 –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 Other (specify):                                                                                                          

 Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 

§4.11 Emissions Control Analysis (not required for Title V Operating permit applications) 
Best Available Control Technology (BACT) is required for all sources obtaining a MAQP.  The BACT analysis 
should be conducted separately for each pollutant emitted from each emitting unit.  Control costs (cost per ton of 
air pollutant controlled) should be calculated for each option.  Options may then be eliminated for economic, 
energy or environmental reasons.  The control option that is selected should have controls or control costs similar 
to other recently permitted similar sources and should be capable of achieving appropriate emission standards.  If 
necessary, a separate start-up/shut-down BACT analyses should be conducted. 

Lowest Achievable Emission Rate (LAER) is required for major stationary sources and major modifications 
located in a nonattainment area.  LAER is also required for major stationary sources or major modifications located 
in an area designated as attainment or unclassified under 40 CFR 81.327, but would cause or contribute to a 
violation of the National Ambient Air Quality Standards (NAAQS) in a nearby nonattainment area.  The LAER 
analysis shall demonstrate that the emission rate proposed is equivalent to the most stringent emission rate 
achievable or contained in any state implementation plan for a similar source. 

Attach BACT/LAER Analysis Results, as applicable.   

Applicable Requirement (check all that apply):                BACT    LAER 

§4.12 Stack Height and Dispersion Technique Analysis (not required for Title V Operating Permit applications) 

If applicable, supply a stack height and dispersion technique analysis demonstrating compliance with the 
requirements of the Stack Heights and Dispersion Technique Rule (ARM 17.8, Subchapter 4) 
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§4.0 Emitting Unit and Control Equipment Information 

A separate Section 4.0 must be completed for each emitting unit listed in Section 2.0.  Applications for Title V 
Operating Permits must address significant emission units individually.  Insignificant emission units may be 
addressed as a group.  For information that has been previously submitted, the applicant may instead reference the 
previously submitted information, including the date the material was submitted and the source (i.e. permit 
application number, etc.) 
 
Emitting Unit ID:  25   Emitting Unit Name: Extec Mobile Jaw Crusher - CAT C9 350 hp  (EPA Tier 3)  

§4.1 Emitting Unit Overview: 

Narrative Process Equipment/Process Description (attach additional sheets as necessary)  Extec Crusher will 

crush aggregate ore to smaller sizes for further screening and processing                                                            

                                                                                                                                                                            

                                                                                                                                                                            

Proposed Operational Limitations (if any)                                                                                                             

                                                                                                                                                                            

Source Classification Code (SCC)/ Description:     20200102 IC, Industrial, Distillate Oil, Reciprocating      

(Note:  SCC Codes can be found at the following website: 
http://cfpub.epa.gov/oarweb/download/WebFIRESCCs.csv) 

Regulatory Programs: Indicate all air pollution control programs applicable to this emitting unit: 

 NSPS: 40 CFR 60, Subpart(s):     IIII                                                                               

 NESHAPS: 40 CFR 61, Subpart(s):                                                                                  

 MACT: 40 CFR 63, Subpart(s):     ZZZZ                                                                          

 Title V Operating Permit – Significant Emitting Unit 

 Acid Rain (Title IV)  

 Risk Management Plan  

 CAM Plan 

 Other:                                                                                                                                       

 

§4.2 Process Information (include units): 

Type of Material Processed     Ore                                                                                                       

Average Process Rate (tons/hr, gal/hr, etc.)     600 tpd / 219,000 tpy                                                   

Maximum Rated Design Process Rate (tons/hr, gal/hr, etc.)     600 tpd / 219,000 tpy                           
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§4.3 Process Identification 

Make     Extec Inc.                                              Model  C-12+ Mobile Crushing System   

Type    Jaw Crusher                                              Size    300 RPM                                     

Year of Manufacture/Reconstruction    2008           Year of Installation     2011                        

Power Source     NA            

If applicable, provide the following generator information: 

Rated Output of the generator (kW)     261                 

Rated Size of Engine powering the generator (hp)     350             

 

§4.4 Fuel/Combustion Information: 

(For variable parameters, indicate the maximum value or a range) 

Fuel Type(s)     Distillate                                                                                                                                     

Average Fuel Combustion Rate:     98.1 lbs/hr                                                                                                     

Maximum Rated Combustion Rate:     125.4 lbs/hr                                                                                              

Heat Content (Btu rating)                            Sulfur Content (%)  15ppm or less      Ash Content (%)               

 

§4.5 Emitting Unit Location    

Latitude (in decimal degrees):     45.792                         Longitude (in decimal degrees):     -112.514                

Datum (NAD27, NAD83, etc.):     NAD27                     

 

§4.6 Stack Information (if applicable): 

Height (feet)       TBD                                       Inside Diameter (feet)      TBD                       

Exit Gas Temperature (˚F)     TBD                   Exit Gas Flow Rate (ACFM)     TBD                      

Exit Gas Velocity (ft/sec)     TBD                Exit Gas Moisture Content (%)    TBD                  

Stack Type (check one):    Downward Exit  Multiple Actual Stacks  Fugitive Source 

     Horizontal Exit  Building Roof Vent   Process Vent 

     Vertical Exit   Vertical Exit with Cap 
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§4.7 Approximate Operating Schedule: 

Hours/Day    24                                                  Days/Week    7                                         

Hours/Year    8760                                          Weeks/Year    52                                         

 

§4.8 Air Pollution Control Equipment and Practices 
Primary and Secondary Air Pollution Control Equipment and/or Procedure Description:  
Good Operating practices; meets EPA Tier 3 compliance standards which meets the emission standards 
set forth in 40 CFR 60 Subpart IIII, and 40 CFR 63 Subpart ZZZZ; and direct injection regulates fuel 
consumption                                                                                                                                                     

                                                                                                                                                                      

                                                                                                                                                                      

                                                                                                                                                                       

Primary Air Pollution Control Equipment Description: 

Make                                                               Model                                                            

Type                                                              Size                                                                 

Year of Manufacture                                      Year of Installation                                       

Fuel Type(s)                                                   Estimated Control Efficiency                                           

Estimated Capital Equipment Cost (not required for Title V Operating Permit applications)                  

 

Secondary Air Pollution Control Equipment Description: 

Make                                                               Model                                                            

Type                                                              Size                                                                 

Year of Manufacture                                      Year of Installation                                       

Fuel Type(s)                                                   Estimated Control Efficiency                                           

Estimated Capital Equipment Cost (not required for Title V Operating Permit applications)                  

 

§4.9 Shakedown Procedures (not required for Title V Operating Permit applications) 

Describe any shakedown procedures that are expected to affect emissions, including the duration of the shakedown 
period:  
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§4.10 Continuous Emission Monitoring System (CEMS) – check all that apply: 

 Opacity –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 TRS –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 NOx - Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 CO –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 O2 –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 CO2 –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 Other (specify):                                                                                                          

 Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 

§4.11 Emissions Control Analysis (not required for Title V Operating permit applications) 
Best Available Control Technology (BACT) is required for all sources obtaining a MAQP.  The BACT analysis 
should be conducted separately for each pollutant emitted from each emitting unit.  Control costs (cost per ton of 
air pollutant controlled) should be calculated for each option.  Options may then be eliminated for economic, 
energy or environmental reasons.  The control option that is selected should have controls or control costs similar 
to other recently permitted similar sources and should be capable of achieving appropriate emission standards.  If 
necessary, a separate start-up/shut-down BACT analyses should be conducted. 

Lowest Achievable Emission Rate (LAER) is required for major stationary sources and major modifications 
located in a nonattainment area.  LAER is also required for major stationary sources or major modifications located 
in an area designated as attainment or unclassified under 40 CFR 81.327, but would cause or contribute to a 
violation of the National Ambient Air Quality Standards (NAAQS) in a nearby nonattainment area.  The LAER 
analysis shall demonstrate that the emission rate proposed is equivalent to the most stringent emission rate 
achievable or contained in any state implementation plan for a similar source. 

Attach BACT/LAER Analysis Results, as applicable.   

Applicable Requirement (check all that apply):                BACT    LAER 

§4.12 Stack Height and Dispersion Technique Analysis (not required for Title V Operating Permit applications) 

If applicable, supply a stack height and dispersion technique analysis demonstrating compliance with the 
requirements of the Stack Heights and Dispersion Technique Rule (ARM 17.8, Subchapter 4) 
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§4.0 Emitting Unit and Control Equipment Information 

A separate Section 4.0 must be completed for each emitting unit listed in Section 2.0.  Applications for Title V 
Operating Permits must address significant emission units individually.  Insignificant emission units may be 
addressed as a group.  For information that has been previously submitted, the applicant may instead reference the 
previously submitted information, including the date the material was submitted and the source (i.e. permit 
application number, etc.) 
 
Emitting Unit ID:  26     Emitting Unit Name:  Sandvik Screener -  particulate emissions from screening  

§4.1 Emitting Unit Overview: 

Narrative Process Equipment/Process Description (attach additional sheets as necessary)  Sandvik Screener will 

screen aggregate ore                                                                                                                                               

                                                                                                                                                                            

                                                                                                                                                                            

Proposed Operational Limitations (if any)                                                                                                             

                                                                                                                                                                            

Source Classification Code (SCC)/ Description:     30588801 Mineral Products Fugitive Emissions                 

(Note:  SCC Codes can be found at the following website: 
http://cfpub.epa.gov/oarweb/download/WebFIRESCCs.csv) 

Regulatory Programs: Indicate all air pollution control programs applicable to this emitting unit: 

 NSPS: 40 CFR 60, Subpart(s):                                                                                                  

 NESHAPS: 40 CFR 61, Subpart(s):                                                                                          

 MACT: 40 CFR 63, Subpart(s):                                                                                                 

 Title V Operating Permit – Significant Emitting Unit 

 Acid Rain (Title IV)  

 Risk Management Plan  

 CAM Plan 

 Other:                                                                                                                                       

 

§4.2 Process Information (include units): 

Type of Material Processed     ore                                                                                                                       

Average Process Rate (tons/hr, gal/hr, etc.)     600 tpd / 219,000 tpy                                                                   

Maximum Rated Design Process Rate (tons/hr, gal/hr, etc.)     600 tpd / 219,000 tpy                                           

 

 



Last Revised: March 4, 2009  Stationary Source Application  
Page 83 of 101 

 

§4.3 Process Identification 

Make    Sandvik                                                   Model    QE140 (Robotrac)                    

Type    Screener                                                    Size                                                         

Year of Manufacture/Reconstruction   2009              Year of Installation     2011         

Power Source     NA                                                    

If applicable, provide the following generator information: 

Rated Output of the generator (kW)     74.9                 

Rated Size of Engine powering the generator (hp)     100.4             

 

§4.4 Fuel/Combustion Information: 

(For variable parameters, indicate the maximum value or a range) 

Fuel Type(s)     Distillate                                                                                                                                     

Average Fuel Combustion Rate:     33.7 lbs/hr                                                                                                     

Maximum Rated Combustion Rate:     40.5 lbs/hr                                                                                                

Heat Content (Btu rating)                            Sulfur Content (%) 15ppm or less      Ash Content (%)                 

 

§4.5 Emitting Unit Location    

Latitude (in decimal degrees):     45.792                         Longitude (in decimal degrees):     -112.514          

Datum (NAD27, NAD83, etc.):     NAD27                    

 

§4.6 Stack Information (if applicable): 

Height (feet)                                                      Inside Diameter (feet)                                     

Exit Gas Temperature (˚F)                               Exit Gas Flow Rate (ACFM)                           

Exit Gas Velocity (ft/sec)                          Exit Gas Moisture Content (%)                      

Stack Type (check one):    Downward Exit  Multiple Actual Stacks  Fugitive Source 

     Horizontal Exit  Building Roof Vent   Process Vent 

     Vertical Exit   Vertical Exit with Cap 
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§4.7 Approximate Operating Schedule: 

Hours/Day    24                                                       Days/Week    7                                         

Hours/Year    8760                                              Weeks/Year    52                                         

 

§4.8 Air Pollution Control Equipment and Practices 
Primary and Secondary Air Pollution Control Equipment and/or Procedure Description:  
 Sandvik Screener is equipped with water spray bars.                                                                                    

                                                                                                                                                                      

                                                                                                                                                                      

                                                                                                                                                                       

Primary Air Pollution Control Equipment Description: 

Make                                                               Model                                                            

Type                                                              Size                                                                 

Year of Manufacture                                      Year of Installation                                       

Fuel Type(s)                                                   Estimated Control Efficiency                                           

Estimated Capital Equipment Cost (not required for Title V Operating Permit applications)                  

 

Secondary Air Pollution Control Equipment Description: 

Make                                                               Model                                                            

Type                                                              Size                                                                 

Year of Manufacture                                      Year of Installation                                       

Fuel Type(s)                                                   Estimated Control Efficiency                                           

Estimated Capital Equipment Cost (not required for Title V Operating Permit applications)                  

 

§4.9 Shakedown Procedures (not required for Title V Operating Permit applications) 

Describe any shakedown procedures that are expected to affect emissions, including the duration of the shakedown 
period:  
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§4.10 Continuous Emission Monitoring System (CEMS) – check all that apply: 

 Opacity –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 TRS –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 NOx - Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 CO –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 O2 –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 CO2 –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 Other (specify):                                                                                                          

 Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 

§4.11 Emissions Control Analysis (not required for Title V Operating permit applications) 
Best Available Control Technology (BACT) is required for all sources obtaining a MAQP.  The BACT analysis 
should be conducted separately for each pollutant emitted from each emitting unit.  Control costs (cost per ton of 
air pollutant controlled) should be calculated for each option.  Options may then be eliminated for economic, 
energy or environmental reasons.  The control option that is selected should have controls or control costs similar 
to other recently permitted similar sources and should be capable of achieving appropriate emission standards.  If 
necessary, a separate start-up/shut-down BACT analyses should be conducted. 

Lowest Achievable Emission Rate (LAER) is required for major stationary sources and major modifications 
located in a nonattainment area.  LAER is also required for major stationary sources or major modifications located 
in an area designated as attainment or unclassified under 40 CFR 81.327, but would cause or contribute to a 
violation of the National Ambient Air Quality Standards (NAAQS) in a nearby nonattainment area.  The LAER 
analysis shall demonstrate that the emission rate proposed is equivalent to the most stringent emission rate 
achievable or contained in any state implementation plan for a similar source. 

Attach BACT/LAER Analysis Results, as applicable.   

Applicable Requirement (check all that apply):                BACT    LAER 

§4.12 Stack Height and Dispersion Technique Analysis (not required for Title V Operating Permit applications) 

If applicable, supply a stack height and dispersion technique analysis demonstrating compliance with the 
requirements of the Stack Heights and Dispersion Technique Rule (ARM 17.8, Subchapter 4) 
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§4.0 Emitting Unit and Control Equipment Information 

A separate Section 4.0 must be completed for each emitting unit listed in Section 2.0.  Applications for Title V 
Operating Permits must address significant emission units individually.  Insignificant emission units may be 
addressed as a group.  For information that has been previously submitted, the applicant may instead reference the 
previously submitted information, including the date the material was submitted and the source (i.e. permit 
application number, etc.) 
 
Emitting Unit ID:  27     Emitting Unit Name:  Sandvik Screener - 100.4 hp (EPA Tier 3)   

§4.1 Emitting Unit Overview: 

Narrative Process Equipment/Process Description (attach additional sheets as necessary)  Sandvik Screener will 

screen aggregate ore                                                                                                                                               

                                                                                                                                                                            

                                                                                                                                                                            

Proposed Operational Limitations (if any)                                                                                                             

                                                                                                                                                                            

Source Classification Code (SCC)/ Description:     20200102 IC, Industrial, Distillate Oil, Reciprocating         

(Note:  SCC Codes can be found at the following website: 
http://cfpub.epa.gov/oarweb/download/WebFIRESCCs.csv) 

Regulatory Programs: Indicate all air pollution control programs applicable to this emitting unit: 

 NSPS: 40 CFR 60, Subpart(s):     IIII                                                                                        

 NESHAPS: 40 CFR 61, Subpart(s):                                                                                           

 MACT: 40 CFR 63, Subpart(s):     ZZZZ                                                                                   

 Title V Operating Permit – Significant Emitting Unit 

 Acid Rain (Title IV)  

 Risk Management Plan  

 CAM Plan 

 Other:                                                                                                                                       

 

§4.2 Process Information (include units): 

Type of Material Processed     ore                                                                                                                       

Average Process Rate (tons/hr, gal/hr, etc.)     600 tpd / 219,000 tpy                                                                   

Maximum Rated Design Process Rate (tons/hr, gal/hr, etc.)     600 tpd / 219,000 tpy                                           
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§4.3 Process Identification 

Make    Sandvik                                                   Model    QE140 (Robotrac)                    

Type    Screener                                                    Size                                                         

Year of Manufacture/Reconstruction   2009              Year of Installation     2011         

Power Source     NA                                                    

If applicable, provide the following generator information: 

Rated Output of the generator (kW)     74.9                 

Rated Size of Engine powering the generator (hp)     100.4             

 

§4.4 Fuel/Combustion Information: 

(For variable parameters, indicate the maximum value or a range) 

Fuel Type(s)     Distillate                                                                                                                                     

Average Fuel Combustion Rate:     33.7 lbs/hr                                                                                                     

Maximum Rated Combustion Rate:     40.5 lbs/hr                                                                                                

Heat Content (Btu rating)                            Sulfur Content (%) 15ppm or less      Ash Content (%)                 

 

§4.5 Emitting Unit Location    

Latitude (in decimal degrees):     45.792                         Longitude (in decimal degrees):     -112.514          

Datum (NAD27, NAD83, etc.):     NAD27                    

 

§4.6 Stack Information (if applicable): 

Height (feet)     TBD                                                 Inside Diameter (feet)     TBD                                

Exit Gas Temperature (˚F)    TBD                           Exit Gas Flow Rate (ACFM)     TBD                      

Exit Gas Velocity (ft/sec)     TBD                     Exit Gas Moisture Content (%)    TBD                  

Stack Type (check one):    Downward Exit  Multiple Actual Stacks  Fugitive Source 

     Horizontal Exit  Building Roof Vent   Process Vent 

     Vertical Exit   Vertical Exit with Cap 
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§4.7 Approximate Operating Schedule: 

Hours/Day    24                                                       Days/Week    7                                         

Hours/Year    8760                                              Weeks/Year    52                                         

 

§4.8 Air Pollution Control Equipment and Practices 
Primary and Secondary Air Pollution Control Equipment and/or Procedure Description:  
 Sandvik Screener is equipped with water spray bars.                                                                                    

                                                                                                                                                                      

                                                                                                                                                                      

                                                                                                                                                                       

Primary Air Pollution Control Equipment Description: 

Make                                                               Model                                                            

Type                                                              Size                                                                 

Year of Manufacture                                      Year of Installation                                       

Fuel Type(s)                                                   Estimated Control Efficiency                                           

Estimated Capital Equipment Cost (not required for Title V Operating Permit applications)                  

 

Secondary Air Pollution Control Equipment Description: 

Make                                                               Model                                                            

Type                                                              Size                                                                 

Year of Manufacture                                      Year of Installation                                       

Fuel Type(s)                                                   Estimated Control Efficiency                                           

Estimated Capital Equipment Cost (not required for Title V Operating Permit applications)                  

 

§4.9 Shakedown Procedures (not required for Title V Operating Permit applications) 

Describe any shakedown procedures that are expected to affect emissions, including the duration of the shakedown 
period:  
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§4.10 Continuous Emission Monitoring System (CEMS) – check all that apply: 

 Opacity –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 TRS –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 NOx - Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 CO –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 O2 –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 CO2 –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 Other (specify):                                                                                                          

 Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 

§4.11 Emissions Control Analysis (not required for Title V Operating permit applications) 
Best Available Control Technology (BACT) is required for all sources obtaining a MAQP.  The BACT analysis 
should be conducted separately for each pollutant emitted from each emitting unit.  Control costs (cost per ton of 
air pollutant controlled) should be calculated for each option.  Options may then be eliminated for economic, 
energy or environmental reasons.  The control option that is selected should have controls or control costs similar 
to other recently permitted similar sources and should be capable of achieving appropriate emission standards.  If 
necessary, a separate start-up/shut-down BACT analyses should be conducted. 

Lowest Achievable Emission Rate (LAER) is required for major stationary sources and major modifications 
located in a nonattainment area.  LAER is also required for major stationary sources or major modifications located 
in an area designated as attainment or unclassified under 40 CFR 81.327, but would cause or contribute to a 
violation of the National Ambient Air Quality Standards (NAAQS) in a nearby nonattainment area.  The LAER 
analysis shall demonstrate that the emission rate proposed is equivalent to the most stringent emission rate 
achievable or contained in any state implementation plan for a similar source. 

Attach BACT/LAER Analysis Results, as applicable.   

Applicable Requirement (check all that apply):                BACT    LAER 

§4.12 Stack Height and Dispersion Technique Analysis (not required for Title V Operating Permit applications) 

If applicable, supply a stack height and dispersion technique analysis demonstrating compliance with the 
requirements of the Stack Heights and Dispersion Technique Rule (ARM 17.8, Subchapter 4) 
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§4.0 Emitting Unit and Control Equipment Information 

A separate Section 4.0 must be completed for each emitting unit listed in Section 2.0.  Applications for Title V 
Operating Permits must address significant emission units individually.  Insignificant emission units may be 
addressed as a group.  For information that has been previously submitted, the applicant may instead reference the 
previously submitted information, including the date the material was submitted and the source (i.e. permit 
application number, etc.) 
 
Emitting Unit ID: 28   Emitting Unit Name: Diesel Generator Caterpillar C32 DITA (1,000 kw)(EPA Tier 2) 

§4.1 Emitting Unit Overview: 

Narrative Process Equipment/Process Description (attach additional sheets as necessary)  Caterpillar C32 DITA 

1,000 kw / 1,502 hp diesel- fired engine supplying electrical power to site.                                                         

                                                                                                                                                                            

                                                                                                                                                                            

Proposed Operational Limitations (if any)                                                                                                             

                                                                                                                                                                            

Source Classification Code (SCC)/ Description: 20100102 IC Engine, Electric Generation, Distillate Oil Fired   

(Note:  SCC Codes can be found at the following website: 
http://cfpub.epa.gov/oarweb/download/WebFIRESCCs.csv) 

Regulatory Programs: Indicate all air pollution control programs applicable to this emitting unit: 

 NSPS: 40 CFR 60, Subpart(s):     IIII                                                                                         

 NESHAPS: 40 CFR 61, Subpart(s):                                                                                            

 MACT: 40 CFR 63, Subpart(s):     ZZZZ                                                                                   

 Title V Operating Permit – Significant Emitting Unit 

 Acid Rain (Title IV)  

 Risk Management Plan  

 CAM Plan 

 Other:                                                                                                                                       

 

§4.2 Process Information (include units): 

Type of Material Processed                                                                                                                                  

Average Process Rate (tons/hr, gal/hr, etc.)                                                                                                          

Maximum Rated Design Process Rate (tons/hr, gal/hr, etc.)                                                                                  
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§4.3 Process Identification 

Make    Caterpillar                                              Model    C32 DITA                                 

Type    Electric                                                     Size    1,800 RPM                                  

Year of Manufacture/Reconstruction     2007        Year of Installation     2011                       

Power Source     NA                                        

If applicable, provide the following generator information: 

Rated Output of the generator (kW)     1,000                 

Rated Size of Engine powering the generator (hp)     1,502             

 

§4.4 Fuel/Combustion Information: 

(For variable parameters, indicate the maximum value or a range) 

Fuel Type(s)     Distillate                          

Average Fuel Combustion Rate:     74.3 gph                                                                                                        

Maximum Rated Combustion Rate:     74 gph                                                                                                      

Heat Content (Btu rating)     171,918.0 BTU/MIN (Higher Heating Value)                  

Sulfur Content (%)    15ppm or less        Ash Content (%)                    

 

§4.5 Emitting Unit Location    

Latitude (in decimal degrees):     45.792                        Longitude (in decimal degrees):     -112.514           

Datum (NAD27, NAD83, etc.):     NAD27                   

 

§4.6 Stack Information (if applicable): 

Height (feet)     TBD                                          Inside Diameter (feet)     TBD                         

Exit Gas Temperature (˚F)     964.9                 Exit Gas Flow Rate (ACFM)     8,387.2          

Exit Gas Velocity (ft/sec)     TBD             Exit Gas Moisture Content (%)                      

Stack Type (check one):    Downward Exit  Multiple Actual Stacks  Fugitive Source 

     Horizontal Exit  Building Roof Vent   Process Vent 

     Vertical Exit   Vertical Exit with Cap 

 



Last Revised: March 4, 2009  Stationary Source Application  
Page 92 of 101 

 

§4.7 Approximate Operating Schedule: 

Hours/Day    24                                                       Days/Week    7                                         

Hours/Year    8760                                              Weeks/Year    52                                         

 

§4.8 Air Pollution Control Equipment and Practices 
Primary and Secondary Air Pollution Control Equipment and/or Procedure Description:  
Good operating practices; meets EPA Tier 2 compliance standards                                                               

                                                                                                                                                                      

                                                                                                                                                                      

                                                                                                                                                                       

Primary Air Pollution Control Equipment Description: 

Make                                                               Model                                                            

Type                                                              Size                                                                 

Year of Manufacture                                      Year of Installation                                       

Fuel Type(s)                                                   Estimated Control Efficiency                                           

Estimated Capital Equipment Cost (not required for Title V Operating Permit applications)                  

 

Secondary Air Pollution Control Equipment Description: 

Make                                                               Model                                                            

Type                                                              Size                                                                 

Year of Manufacture                                      Year of Installation                                       

Fuel Type(s)                                                   Estimated Control Efficiency                                           

Estimated Capital Equipment Cost (not required for Title V Operating Permit applications)                  

 

§4.9 Shakedown Procedures (not required for Title V Operating Permit applications) 

Describe any shakedown procedures that are expected to affect emissions, including the duration of the shakedown 
period:  
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§4.10 Continuous Emission Monitoring System (CEMS) – check all that apply: 

 Opacity –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 TRS –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 NOx - Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 CO –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 O2 –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 CO2 –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 Other (specify):                                                                                                          

 Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 

§4.11 Emissions Control Analysis (not required for Title V Operating permit applications) 
Best Available Control Technology (BACT) is required for all sources obtaining a MAQP.  The BACT analysis 
should be conducted separately for each pollutant emitted from each emitting unit.  Control costs (cost per ton of 
air pollutant controlled) should be calculated for each option.  Options may then be eliminated for economic, 
energy or environmental reasons.  The control option that is selected should have controls or control costs similar 
to other recently permitted similar sources and should be capable of achieving appropriate emission standards.  If 
necessary, a separate start-up/shut-down BACT analyses should be conducted. 

Lowest Achievable Emission Rate (LAER) is required for major stationary sources and major modifications 
located in a nonattainment area.  LAER is also required for major stationary sources or major modifications located 
in an area designated as attainment or unclassified under 40 CFR 81.327, but would cause or contribute to a 
violation of the National Ambient Air Quality Standards (NAAQS) in a nearby nonattainment area.  The LAER 
analysis shall demonstrate that the emission rate proposed is equivalent to the most stringent emission rate 
achievable or contained in any state implementation plan for a similar source. 

Attach BACT/LAER Analysis Results, as applicable.   

Applicable Requirement (check all that apply):                BACT    LAER 

§4.12 Stack Height and Dispersion Technique Analysis (not required for Title V Operating Permit applications) 

If applicable, supply a stack height and dispersion technique analysis demonstrating compliance with the 
requirements of the Stack Heights and Dispersion Technique Rule (ARM 17.8, Subchapter 4) 
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§4.0 Emitting Unit and Control Equipment Information 

A separate Section 4.0 must be completed for each emitting unit listed in Section 2.0.  Applications for Title V 
Operating Permits must address significant emission units individually.  Insignificant emission units may be 
addressed as a group.  For information that has been previously submitted, the applicant may instead reference the 
previously submitted information, including the date the material was submitted and the source (i.e. permit 
application number, etc.) 
 
Emitting Unit ID: 29   Emitting Unit Name: Diesel Fuel Storage - 2 - 15,000 gallon tanks 

§4.1 Emitting Unit Overview: 

Narrative Process Equipment/Process Description (attach additional sheets as necessary)  Two 15,000 gallon 

diesel fuel storage tanks.                                                                                                                                         

                                                                                                                                                                            

                                                                                                                                                                            

Proposed Operational Limitations (if any)                                                                                                             

                                                                                                                                                                            

Source Classification Code (SCC)/ Description: NA   

(Note:  SCC Codes can be found at the following website: 
http://cfpub.epa.gov/oarweb/download/WebFIRESCCs.csv) 

Regulatory Programs: Indicate all air pollution control programs applicable to this emitting unit: 

 NSPS: 40 CFR 60, Subpart(s):                                                                                              

 NESHAPS: 40 CFR 61, Subpart(s):                                                                                  

 MACT: 40 CFR 63, Subpart(s):                                                                                                 

 Title V Operating Permit – Significant Emitting Unit 

 Acid Rain (Title IV)  

 Risk Management Plan  

 CAM Plan 

 Other:                                                                                                                                       

 

§4.2 Process Information (include units): 

Type of Material Processed     distillate fuel                                                                                                        

Average Process Rate (tons/hr, gal/hr, etc.)                                                                                                          

Maximum Rated Design Process Rate (tons/hr, gal/hr, etc.)                                                                                  
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§4.3 Process Identification 

Make                                                  Model                                     

Type                                                         Size                                      

Year of Manufacture/Reconstruction              Year of Installation                            

Power Source                                             

If applicable, provide the following generator information: 

Rated Output of the generator (kW)                      

Rated Size of Engine powering the generator (hp)                  

 

§4.4 Fuel/Combustion Information: 

(For variable parameters, indicate the maximum value or a range) 

Fuel Type(s)                               

Average Fuel Combustion Rate:                                                                                                             

Maximum Rated Combustion Rate:                                                                                                           

Heat Content (Btu rating)                       

Sulfur Content (%)            Ash Content (%)                    

 

§4.5 Emitting Unit Location    

Latitude (in decimal degrees):     45.792                        Longitude (in decimal degrees):     -112.514           

Datum (NAD27, NAD83, etc.):     NAD27                   

 

§4.6 Stack Information (if applicable): 

Height (feet)                                               Inside Diameter (feet)                              

Exit Gas Temperature (˚F)                      Exit Gas Flow Rate (ACFM)               

Exit Gas Velocity (ft/sec)                  Exit Gas Moisture Content (%)                      

Stack Type (check one):    Downward Exit  Multiple Actual Stacks  Fugitive Source 

     Horizontal Exit  Building Roof Vent   Process Vent 

     Vertical Exit   Vertical Exit with Cap 
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§4.7 Approximate Operating Schedule: 

Hours/Day    24                                                       Days/Week    7                                         

Hours/Year    8760                                              Weeks/Year    52                                         

 

§4.8 Air Pollution Control Equipment and Practices 
Primary and Secondary Air Pollution Control Equipment and/or Procedure Description:  
Good operating practices                                                                                                                                 

                                                                                                                                                                      

                                                                                                                                                                      

                                                                                                                                                                       

Primary Air Pollution Control Equipment Description: 

Make                                                               Model                                                            

Type                                                              Size                                                                 

Year of Manufacture                                      Year of Installation                                       

Fuel Type(s)                                                   Estimated Control Efficiency                                           

Estimated Capital Equipment Cost (not required for Title V Operating Permit applications)                  

 

Secondary Air Pollution Control Equipment Description: 

Make                                                               Model                                                            

Type                                                              Size                                                                 

Year of Manufacture                                      Year of Installation                                       

Fuel Type(s)                                                   Estimated Control Efficiency                                           

Estimated Capital Equipment Cost (not required for Title V Operating Permit applications)                  

 

§4.9 Shakedown Procedures (not required for Title V Operating Permit applications) 

Describe any shakedown procedures that are expected to affect emissions, including the duration of the shakedown 
period:  
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§4.10 Continuous Emission Monitoring System (CEMS) – check all that apply: 

 Opacity –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 TRS –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 NOx - Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 CO –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 O2 –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 CO2 –  Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 Other (specify):                                                                                                          

 Make                                 Model                     Year                       

 Automatic Calibration Valve:  Zero                      Span                     

 

§4.11 Emissions Control Analysis (not required for Title V Operating permit applications) 
Best Available Control Technology (BACT) is required for all sources obtaining a MAQP.  The BACT analysis 
should be conducted separately for each pollutant emitted from each emitting unit.  Control costs (cost per ton of 
air pollutant controlled) should be calculated for each option.  Options may then be eliminated for economic, 
energy or environmental reasons.  The control option that is selected should have controls or control costs similar 
to other recently permitted similar sources and should be capable of achieving appropriate emission standards.  If 
necessary, a separate start-up/shut-down BACT analyses should be conducted. 

Lowest Achievable Emission Rate (LAER) is required for major stationary sources and major modifications 
located in a nonattainment area.  LAER is also required for major stationary sources or major modifications located 
in an area designated as attainment or unclassified under 40 CFR 81.327, but would cause or contribute to a 
violation of the National Ambient Air Quality Standards (NAAQS) in a nearby nonattainment area.  The LAER 
analysis shall demonstrate that the emission rate proposed is equivalent to the most stringent emission rate 
achievable or contained in any state implementation plan for a similar source. 

Attach BACT/LAER Analysis Results, as applicable.   

Applicable Requirement (check all that apply):                BACT    LAER 

§4.12 Stack Height and Dispersion Technique Analysis (not required for Title V Operating Permit applications) 

If applicable, supply a stack height and dispersion technique analysis demonstrating compliance with the 
requirements of the Stack Heights and Dispersion Technique Rule (ARM 17.8, Subchapter 4) 
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§ 5.0  Project and Site Information 
 
Note:  This section is not required to be completed for Title V Operating Permit applications. 
 
Identify the landowner of the proposed project site and the current land use (industrial, agricultural, 
residential, etc.):  
The current property owner is Butte Highlands Joint Venture.   The land use is agriculture.                         
 
Indicate the approximate distance to the nearest home and/or structure not associated with the proposed 
project site:  
The project is located more than 2 miles from the nearest home and/or structure not associated with the 
project.                                                                                                                                                              
 
Summarize the aesthetic character of the proposed project site and the surrounding community or 
neighborhood.  Include a description of recreational opportunities and any unique cultures in the area that 
may be affected by the proposed project:  
The land is part of the historic mining district surrounded by public lands which is open for typical 
multiple land uses managed by U.S. Forest Service.                                                                                       

                                                                                                                                                                      
 
Describe the noise levels created by the proposed project:  
The proposed increased in aggregate production operations and the addition of equipment are not 
expected to significantly increase the existing noise levels.                                                                            

                                                                                                                                                                      
 
Summarize other industrial activities at or near the site:  
The property is patented mining land which has historically been mined.  The surrounding public lands 
are part of this historic mining district for which no industrial activities are occurring.  Some animal 
grazing occurs on the public lands.                                                                                                                  

                                                                                                                                                                      
 
List other permits and/or approvals which have been obtained or will be obtained for this project 
(including MPDES permits, open cut permit, hazardous waste permit, etc.):  
All the appropriate permits were obtained during the pre-construction phase of the project, and will 
continue to be maintained during the life of the project.                                                                                 

                                                                                                                                                                      
 
Indicate the number of employees currently employed and the increase or decrease in the number of 
people employed at this site as a result of the proposed project:  
The project currently involves approximately 50 employees.  No new employees are anticipated at this 
time.  Additional employees may be warranted after increased production activities begin, and as new 
positions are identified to properly accommodate production activities.                                                        
 
Describe any upgrades of utilities that may be necessary to meet the power demands for this proposed 
project:  
None are anticipated.  Onsite electric generators will be utilized.                                                                   

                                                                                                                                                                      
 
Identify the amount of land that will be disturbed, in acres, as a result of this proposed project:  76 acres   
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Identify any fish or wildlife habitat, animal or bird species, or any known migration or movement of 
animals at the project site:  
There are no known critical habitats, areas, or wildlife sanctuaries located near the project area.                 

                                                                                                                                                                      
 
Identify any plant species (including types of trees, shrubs, grasses, crops, and aquatic plants) at the 
proposed project site:  
The site is typically lodgepole pine and subalpine fir with associated similar shrubs and grasses for the 
elevation and precipitation for the area.  The steep and rocky terrain limits soil profiles that support wide 
ranges of vegetation.                                                                                                                                        

                                                                                                                                                                      
 
Describe any proposed discharges into surface water or onto the proposed project site:  
No discharges to surface water are proposed or anticipated.                                                                           

                                                                                                                                                                      
 
Identify any potential impacts to wetlands and/or changes in the drainage patterns at the proposed project 
site:  
There are no jurisdictional wetlands to be impacted by this project.  No changes in drainage patterns are 
expected to occur.                                                                                                                                            

                                                                                                                                                                      
 
Summarize the soils and geology of the project site.  Include a description of any disruption, 
displacement, erosion, compaction, moisture loss, or over-covering of soil that would reduce the 
productivity or fertility of the soil at the site:  
The site ranges from rolling topography to steeper slopes with significant rock outcrops.  The site is 
dominated by the Goldflint family soil and rock outcrop.  Soils are coarse sandy loam, very coarse 
gravelly sand, and stony sandy loam.                                                                                                              

                                                                                                                                                                      
 
Summarize any access to recreational activities or wilderness areas near the proposed project site:  
There are no wilderness areas near the project site.  The surrounding land is public land which is open to 
multiple uses by the public.                                                                                                                              

                                                                                                                                                                      
 
Describe any state, county, city, United States Forest Service (USFS), Bureau of Land Management 
(BLM), or tribal zoning or management plans and/or goals that might affect the site:  
The project is located on private land.  There are no known zoning restrictions that would be affected by 
the proposed action at the site.                                                                                                                         
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§ 6.0  Instructions on Public Notice For Montana Air Quality Permit 
 
Note:  This section is not required to be completed for Title V Operating Permit applications. 
 
The applicant shall publish the following notification no earlier than 10 days prior to the date the 
applicant's MAQP application will be submitted to the Department, and no later than 10 days following 
the date of submittal.  The notice shall be published once in the legal notice section of a newspaper of 
general circulation in the area affected.  (Note:  MAQP applications for solid waste incinerators, subject 
to 75-10-221, Montana Code Annotated (MCA), or hazardous waste incinerators or boilers or industrial 
furnaces, subject to 75-10-406, MCA, must publish three public notices, each on separate days, in the 
legal notice section of a newspaper in the county in which the source is proposed be located.)  Any fees 
associated with publication of this notice are the responsibility of the permit applicant.  Questions 
regarding an appropriate newspaper should be addressed to the Department.   
 
An Affidavit of Publication of Public Notice must be submitted with the application or the permit 
application will be deemed incomplete.  This notice is required by the air quality rules.  The notice to be 
published must contain all text, excluding the text in italics, within the box below. 
 

Public Notice 

Notice of Application for a Montana Air Quality Permit (MAQP), pursuant to Sections 75-2-211 and 75-2-215, MCA, and 

the Air Quality Rules).       Butte Highlands Joint Venture  ,  
                                                                                                                                 Name of Applicant(s) 

    has filed                        on or about     December 30, 2010          an application for a MAQP or a modification to an 
            has filed / will file                                                                   Date 

existing MAQP from the Montana Department of Environmental Quality.  Applicant(s) seeks approval of its application 
for:  

The Butte Highlands Project is planning on extending mining operations in the Highlands District for another 5 years. 

The project will be increasing the production of ore aggregate while adding additional mining equipment to support 

the production activities.  The project is located south of Butte, Montana, in the historic mining area known as the   

Highlands District at the intersection of Highlands Road and U.S. Forest Service Road 8520.                                      

 (Brief description of source for which permit is being applied, and a narrative description of the site location such as nearby towns, roads, landmarks, etc.) 

The legal description of the site is:  Section  31 and 32  , Township  1 North  , Range  7 West   in  Silver Bow  County, 
Montana. 

Within 40 days of the receipt of a completed application, the Department will make a preliminary determination whether 
the permit should be issued, issued with conditions, or denied.  Any member of the public with questions or who wishes to 
receive notice of the preliminary determination, and the location where a copy of the application and the Department’s 
analysis of it can be reviewed, or to submit comments on the preliminary determination, must contact the Department at 
Department of Environmental Quality, Air Resources Management Bureau, Air Permitting Section Supervisor at P.O. Box 
200901, Helena, MT  59620-0901, telephone (406) 444-3490.  Any comments on the preliminary determination must be 
submitted to the Department within the specified timeframe (within15 or 30 days after the preliminary determination is 
issued). 
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§  7.0  Applicable Requirements 

§7.1 Applicable Requirements 

Attach a complete listing and description of all applicable air pollution control requirements, including rules 
and regulations which have been promulgated at the time of the submittal of the application, but which will become 
effective at a later date.  Explain any proposed exemptions from otherwise applicable requirements.  Describe or 
reference any applicable test methods for determining compliance with each applicable requirement. 

§7.2 Additional Requirements 

Additional requirements may apply.  A description of the requirements listed below is included in the Section 7.2 
Supplement included on page 18 of this application.  Note which of the following requirements apply to this 
permit application (check each that applies): 

  Ambient Air Quality Impact Analysis  

  Alternative Siting Analysis  

  Alternative Operating Scenario  

  Compliance Schedule/Plan  

  Compliance Certification 

  Additional Requirements for solid or hazardous waste incinerators or BIFS subject to 75-10-406, MCA 

  Additional Requirements for Commercial Medical and Commercial Hazardous Waste Incinerators, including 
BIFS Subject to 75-10-406, MCA 

§  8.0  Certification of Truth, Accuracy, and Completeness  
 

I hereby certify that, to the best of my knowledge, information and belief, formed after reasonable 
inquiry, the information provided in this permit application is true, accurate, and complete. 
 
(Name, title and signature of corporate officer, responsible official, authorized representative, or 
designated representative under Title IV 1990 FCAA.) 
 
 
Name                                                                                                                                                            

(Print or Type) 
Title                                            Phone                                          Email:                                          

Signature                                                                                                  Date                                         
  (Original Signature Required) 
 

 



 



 

APPENDIX B 
 

Emissions Calculations 
 



 



December 23, 2010
1420102031

14 9 0

Butte Highlands Joint Venture
Butte Highlands Project
Montana Air Quality Permit #4449-01
Emission Summary

Source ID Source Name Existi
Ne

ng or   
w PM PM10 PM2.5 NOx CO SOx VOC Single 

HAP Total HAP Lead

(tons/year)
Underground Mine Sources 0.20 0.11 0.03 0.23 12.32 0.00 0.00 0.00 0.00 1.99E-07

1 Wet Drilling New 0.02 0.02 0.02 4.20E-08
2 Blasting - particulate emissions New 0.09 0.05 0.003 8.89E-08
3 Blasting - gaseous emissions New 0.23 12.32
4 Underground Ore Loading New 0.05 0.02 0.004 4.24E-08
5 Underground Production Rock Loading New 0.03 0.01 0.002 2.54E-08

Fugitive Sources - Non-process 46.59 13.11 1.40 0.00 0.00 0.00 0.00 0.00 0.00 0.00
9 Ore Haul Truck Travel New 10.30 2.87 0.29
16 FEL Travel New 20.77 5.79 0.58
17 Shotcrete truck transport to underground Existing 0.57 0.16 0.02
17 CFR Plant truck transport to underground Existing 9.36 2.61 0.26
23 Development Rock Stockpile Wind Erosion Existing 5.59 1.68 0.25

Fugitive Sources - process 2.96 1.35 0.24 0.00 0.00 0.00 0.01 0.00 0.00 7.77E-07
6 Ore Unloading New 0.22 0.10 0.02 1.84E-07
7 Production Rock Loading New 0.13 0.06 0.01 1.11E-07
8 Ore Haul Truck Loading New 0.22 0.10 0.02 1.84E-07
10 Unloading Sand to Storage Area Existng 0.03 0.01 0.00
12 Shotcrete Plant Sand Transfer to Mixing Pit w/FEL Existing 0.03 0.01 0.00
14 CFR Pl t A t H l diCFR Plant Aggregate Hopper loading w/FEL/FEL E i tiExisting 1 89 0 90 0 181.8 0.9 0.18
22 6,000 gallon diesel tank Revised 0.002
29 2 - 15,000 gallon diesel tank New 0.01
24 Extec Crusher - CAT C9 350 hp - particulate only New 0.16 0.07 0.01 1.246E-07
26 Sandvik Screener - 100.4 hp - particulate only New 0.29 0.10 0.01 1.731E-07

Non-Fugitive Sources - process 15.62 6.95 3.28 157.22 42.39 72.17 6.67 0.11 0.33 0.00E+00
11 Cement Silo loading Existing 0.14 0.14 0.14
13 Shotcrete Plant Cement Feed Auger to Mix Tank Existing 1.09 0.27 0.05
15 CFR Plant Cement Feed Auger to Mix Hopper Existing 10.42 2.57 0.51
18 Diesel Generator - 563 hp (EPA Tier 3) Existing 0.44 0.44 0.44 21.29 6.13 5.06 0.53 0.02 0.07
19 Diesel Generator - 546 hp (EPA Tier 3) Existing 0.48 0.48 0.48 21.29 5.21 4.90 0.39 0.02 0.07
20 Diesel Engine - Compressor 540 hp (EPA Tier 3) New 1.80 1.80 0.41 17.91 17.65 4.84 0.44 0.02 0.07
21 Diesel Engine - Welder 26 hp (EPA Tier 2) Existing 0.08 0.08 0.08 1.31 0.93 0.23 0.10
25 Extec Crusher - CAT C9 350 hp (EPA Tier 3) New 0.45 0.45 0.45 7.87 6.79 3.14 3.78 0.01 0.04
27 Sandvik Screener - 100.4 hp (EPA Tier 3) New 0.06 0.06 0.06 2.89 0.51 0.90 1.08 0.004 0.01
28 Diesel Generator - 1,502 hp (EPA Tier 2) New 0.66 0.66 0.66 84.67 5.17 53.11 0.35 0.03 0.07

Facility-Wide Total Emissions (tons/year) 65.37 21.52 4.96 157.45 54.70 72.17 6.68 0.11 0.33 9.76E-07

Process 18.78 8.41 3.56 157.45 54.70 72.17 6.68 0.11 0.33 0.000001
Fugitive 46.59 13.11 1.40 0.00 0.00 0.00 0.00 0.00 0.00 0.00

65.37 21.52 4.96 157.45 54.70 72.17 6.68 0.11 0.33 0.00



for wet drilling; therefore PM & is considered equivalent to PM for this source

Butte Highlands Joint Venture December 23, 2010
Butte Highlands Project 1420102031
Montana Air Quality Permit #4449-01
Emitting Unit ID # 1 - Wet Drilling PM Emissions

TOTAL AGGREGATE                2,000     Maximum Short-term Throughput (tons per day)
               584,000 Maximum Annual Throughput (tons per year)

Wet Drilling Aggregate Throughput: (tons/yr)             584,000 

Wet
(control

Emission  Factor Emissions Emissions Emissions Emissions
(lbs/led) ton) (lbs/day) (tons/day) (lbs/yr) (tons/yr)

PM Emissions1 yes 8.00E-05 0.16 0.00 46.72 0.02
PM10 Emissions1 yes 8.00E-05 0.16 0.00 46.72 0.02
PM2.5 Emissions1 yes 8.00E-05 0.16 0.00 46.72 0.02

Lead Emissions2 yes 0.00018% 2.88E-07 1.44E-10 8.41E-05 4.20E-08

1. Emission factors taken from EPA AP-42 11.19.2-2 Crushed Stone Processing Operations.  No emission data for PM & PM2.5 is available
for wet drilling; therefore PM & PM is considered equivalent to PM for this source       ,   PM2.5     10   .

2. A lead emission factor is based on the average lead concentration identified in the analytical lab reports provided in the original permit application
    submitted in July 2009.  



S S

Butte Highlands Joint Venture December 23, 2010
Butte Highlands Project 1420102031
Montana Air Quality Permit #4449-01
Emitting Unit ID # 2 - Blasting Emissions - PM

TOTAL BLASTS                10          blasts per day
               3,650     blasts per year

Total Horizontal Area Blasted (ft2)                          240 
TSP Emission Factor (lbs/blast)                    0.0521 

Scaling Factor Emission Factor Emissions Emissions Emissions Emissions
(lbs/blast) (lbs/day) (tons/day) (lbs/yr) (tons/yr)

PM Emissions1 0.052 0.52 0.0003 189.99 0.09
PM10 Emissions1 0.52 0.027 0.27 0.0001 98.80 0.05
PM2.5 Emissions1 0.03 0.002 0.02 0.00001 5.70 0.003
Lead Emissions2 0.00018% 4.87E-07 2.44E-10 1.78E-04 8.89E-08

1 Emission factors taken from EPA AP 42 11 9 1 Uncontrolled Open D st So rces at Westen S rface Coal Mines1. Emission factors taken from EPA AP-42 11.9-1 Uncontrolled Open Dust ources at Westen urface Coal Mines

2. A lead emission factor is based on the average lead concentration identified in the analytical lab reports provided in the original permit
    application submitted in July 2009.  



Butte Highlands Joint Venture December 23, 2010
Butte Highlands Project 1420102031
Montana Air Quality Permit #4449-01
Emitting Unit ID # 3 - Blasting Emissions - Gaseous

TOTAL BLAST EXPLOSIVE USAGE                2.5         tons per day
               900        tons per year

Underground Annual Blasts Throughput: (tons/yr)                         900 

Explosive
NOx  

emission fa
         
ctor1 NOx Emissions NOx Emissions

CO            Emission 
Factor1 CO Emissions CO Emissions

(lb/ton) (lbs/day) (tons/yr) (lb/ton) (lbs/day) (tons/yr)
Dyno RU Emulsion 0.50 1.25 0.23 27.0 67.50 12.32

1. Emission factors taken from Dyno Nobel North America, "Emission Factors for Dyno RU Emulsion", August 26, 2005 
   (see attached specification sheets).  Emulsion derived from mineral oil, insignificant sulfur content.



December 23, 2010
1420102031

2 A d th identifi th b id th it

Butte Highlands Joint Venture
Butte Highlands Project
Montana Air Quality Permit #4449-01
Emitting Unit ID # 4 - Underground Ore Loading

TOTAL AGGREGATE           1,250     tons per day
          365,000 maximum tons per year

Underground Ore Loading Aggregate Throughput        365,000 : (tons/yr)

We
(contro

t 
lled)

Avera
Sp

ge Wind 
eed

Moisture 
Content

Particle Siz
Multiplier

e Emissi
Facto

on 
r Emissons Emissons Emissons Emissons

(mph) (%) (lbs/ton) (lbs/day) (tons/day) (lbs/yr) (tons/yr)
PM Emissions1 yes 2 4.0 0.74 0.00027 0.34 0.00017 99.52 0.05
PM10 Emissions1 yes 2 4.0 0.35 0.00013 0.16 0.00008 47.07 0.02
PM2.5 Emissions1 yes 2 4.0 0.053 0.00002 0.02 0.00001 7.13 0.004

Lead Emissions2 yes 0.00018% 2.90E-07 1.45E-10 8.47E-05 4.24E-08

1. Emission factors taken from EPA AP-42 13.2.4 Aggregate Handling and Storage Piles. 

2 A lead emission factor is based on the average lead concentration identified in the analytical lab reports provided in the original permit.  lead emission factor is base  on e average lead concentration ed in e analytical la  reports prov ed in e original perm  
    application submitted in July 2009.  

3. The moisture content was provided by company in original permit application dated July 2009.



1420102031
December 23, 2010

itt d 2009

Butte Highlands Joint Venture
Butte Highlands Project
Montana Air Quality Permit #4449-01
Emitting Unit ID # 5 - Underground Production Rock Loading

TOTAL AGGREGATE           750        tons per day
          219,000 maximum tons per year

Underground Ore Loading Aggregate Throughput:        219,000  (tons/yr)

We
(contro

t 
lled)

Avera
Sp

ge Wind 
eed

Moisture 
Content

Particle Siz
Multiplier

e Emissi
Facto

on 
r Emissons Emissons Emissons Emissons

(mph) (%) (lbs/ton) (lbs/day) (tons/day) (lbs/yr) (tons/yr)
PM Emissions1 yes 2 4.0 0.74 0.00027 0.20 0.00010 59.71 0.03
PM10 Emissions1 yes 2 4.0 0.35 0.00013 0.10 0.00005 28.24 0.01
PM2.5 Emissions1 yes 2 4.0 0.053 0.00002 0.01 0.00001 4.28 0.002

Lead Emissions2 yes 0.00018% 1.74E-07 8.70E-11 5.08E-05 2.54E-08

1. Emission factors taken from EPA AP-42 13.2.4 Aggregate Handling and Storage Piles. 

2. A lead emission factor is based on the average lead concentration identified in the analytical lab reports provided in the original permit 
application submitted in July 2009    application subm e  in July .  

3. The moisture content was provided by company in original permit application dated July 2009.



1420102031
December 23, 2010Butte Highlands Joint Venture

Butte Highlands Project
Montana Air Quality Permit #4449-01
Emitting Unit ID # 6 - Ore Unloading

TOTAL AGGREGATE       1,250   tons per day
3     65,000 maximum tons per year

Ore Loading Aggregate Throughput: (tons/    365,000 yr)

We
(contro

t 
lled)

Av

S

erage 
Wind 
peed3

M
C

oisture 
ontent

Particle 
Size 

Multiplier
Emissio

Factor
n 

Emissons Emissons Emissons Emissons
(mph) (%) (lbs/ton)  (lbs/day) (tons/day) (lbs/yr) (tons/yr)

PM Emissions1 yes 6.2 4.0 0.74 0.00119 1.48 0.00074 433.19 0.22
PM10 Emissions1 yes 6.2 4.0 0.35 0.00056 0.70 0.00035 204.89 0.10
PM2.5 Emissions1 yes 6.2 4.0 0.053 0.00009 0.11 0.00005 31.03 0.02

Lead Emissions2 yes 0.00018% 1.26E-06 6.32E-10 3.69E-04 1.84E-07

1. Emission factors taken from EPA AP-42 13.2.4 Aggregate Handling and Storage Piles. 

2. A lead emission factor is based on the average lead concentration identified in the analytical lab reports provided in the original permit 
    application submitted in July 2009.  

3. Average wind speed at Butte, MT ASOS 1996-2006, from Western Regional Climate Center

4. The moisture content was provided by company in original permit application dated July 2009.



December 23, 2010
1420102031

Butte Highlands Joint Venture
Butte Highlands Project
Montana Air Quality Permit #4449-01
Emitting Unit ID # 7 - Production Rock Unloading

TOTAL AGGREGATE           750       tons per day
2          19,000 maximum tons per year

Development Rock Unloading Aggregate Throughput:     219,000  (tons/yr)

Wet
(control

 
led)

Averag
Spe

e Wind 
ed3

M
C

oisture 
ontent

Particle
Size 

Multiplie

 

r
Emissi

Facto
on 
r Emissons Emissons Emissons Emissons

(mph) (%) (lbs/ton)  (lbs/day) (tons/day) (lbs/yr) (tons/yr)
PM Emissions1 yes 6.2 4.0 0.74 0.00119 0.89 0.00045 259.92 0.13
PM10 Emissions1 yes 6.2 4.0 0.35 0.00056 0.42 0.00021 122.93 0.06
PM2.5 Emissions1 yes 6.2 4.0 0.053 0.00009 0.06 0.00003 18.62 0.01

Lead Emissions2 yes 0.00018% 7.58E-07 3.79E-10 2.21E-04 1.11E-07

1. Emission factors taken from EPA AP-42 13.2.4 Aggregate Handling and Storage Piles. 

2. A lead emission factor is based on the average lead concentration identified in the analytical lab reports provided in the original permit 
    application submitted in July 2009.  

3. Average wind speed at Butte, MT ASOS 1996-2006, from Western Regional Climate Center

4. The moisture content was provided by company in original permit application dated July 2009.



1420102031
Butte Highlands Joint Venture December 23, 2010
Butte Highlands Project
Montana Air Quality Permit #4449-01
Emitting Unit ID # 8 -Ore Haul Truck Loading

TOTAL AGGREGATE          1,750 tons per day
365     ,000 maximum tons per year

Ore Haul Truck Loading Aggregate Throughput: (to    365,000 ns/yr)

Wet 
(controlled)

Aver
Win

Spe

age 
d 

ed3
Moi
Con

sture 
tent M

Particle 
Size 
ultiplier

Emission 
Factor Emissons Emissons Emissons Emissons

(mph) (%) (lbs/ton) (lbs/day) (tons/day) (lbs/yr) (tons/yr)
PM Emissions1 yes 6.2 4.0 0.74 0.00119 2.08 0.00104 433.19 0.22
PM10 Emissions1 yes 6.2 4.0 0.35 0.00056 0.98 0.00049 204.89 0.10
PM2.5 Emissions1 yes 6.2 4.0 0.053 0.00009 0.15 0.00007 31.03 0.02

Lead Emissions2 yes 0.00018% 1.77E-06 8.84E-10 3.69E-04 1.84E-07

1. Emission factors taken from EPA AP-42 13.2.4 Aggregate Handling and Storage Piles. 

2. A lead emission factor is based on the average lead concentration identified in the analytical lab reports provided in the original permit 
    application submitted in July 2009.  

3. Average wind speed at Butte, MT ASOS 1996-2006, from Western Regional Climate Center

4. The moisture content was provided by company in original permit application dated July 2009.



1420102031
December 23, 2010Butte Highlands Joint Venture

Butte Highlands Project
Montana Air Quality Permit #4449-01
Emitting Unit ID # 9 - Ore Haul Truck Travel

TOTAL AGGREGATE     1,750 tons per day
36 5,000 maximum tons per year

Ore Haul Truck Travel: 59 round trips per day
1   2,167 round trips per year

30-ton Haul Truck:     19      weight of empty truck (tons)
    35      average haul truck weight (tons)
    0.53   round trip miles
    31      daily vehicle miles traveled (VMT)
    6,449 annual vehicle miles traveled (VMT)

k1 a1 b1
Silt 

Content1

Emission 
Control 

Efficiency2 Emission Factor Emissons Emissons Emissons Emissons
(%)( ) (%)( ) (lbs/VMT)( ) (lbs( y/day)) (tons/day) (lbs/yr) (tons/yr)( y) ( y ) ( y )

PM Emissions3 4.9 0.7 0.45 7.5 70 3.20 99.93 0.05 20607.19 10.30
PM10 Emissions3 1.5 0.9 0.45 7.5 70 0.89 27.85 0.01 5742.35 2.87
PM2.5 Emissions3 0.15 0.9 0.45 7.5 70 0.09 2.78 0.001 574.24 0.29

1. AP-42 Supplement E (EPA, 1998) Table 13.2.2-1, Typical Silt Content Values for Surface Material on Industrial and Rural Unpaved Roads,
   silt content average for haul trucks to and from pit in stone quarry, taconite mine, and western surface coal mine.

2. Based on regular water application or control.  Maricopa County Air Quality allows for a 70% control efficiency for regular watering of roads.
    http://www.maricopa.gov/aq/divisions/planning_analysis/docs/2009_reporting_forms/09_VMT.pdf

3. Emission factor taken from EPA AP-42, 13.2.2. Unpaved Roads, equation 1a.



1420102031
December 23, 2010Butte Highlands Joint Venture

Butte Highlands Project
Montana Air Quality Permit #4449-01
Emitting Unit ID # 16 - Front-End Loader (FEL) Travel

TOTAL AGGREGATE      1,575 tons per day
21  2,600 maximum tons per year

FEL Travel: 263 round trips per day
9    5,813 round trips per year

FEL Information:      6        weight with empty bucket (tons)
     28      average weight (tons)
     0.15   round trip miles
     39      daily vehicle miles traveled (VMT)

1    4,372 annual vehicle miles traveled (VMT)

k1 a1 b1
Silt 

Content1

Emission 
Control 

Efficiency2
Emiss

Facto
ion 
r Emissons Emissons Emissons Emissons

(%)( ) (%)( ) (lbs/VM( )T)  (lbs/( yday) (tons) ( y/day) (lbs/yr) (tons/yr)) ( y ) ( y )
PM Emissions3 4.9 0.7 0.45 7.5 70 2.89 114.02 0.06 41539.91 20.77
PM10 Emissions3 1.5 0.9 0.45 7.5 70 0.81 31.77 0.02 11575.42 5.79
PM2.5 Emissions3 0.15 0.9 0.45 7.5 70 0.08 3.18 0.002 1157.54 0.58

1. AP-42 Supplement E (EPA, 1998) Table 13.2.2-1, Typical Silt Content Values for Surface Material on Industrial and Rural Unpaved Roads,
   silt content average for haul trucks to and from pit in stone quarry, taconite mine, and western surface coal mine.

2. Based on regular water application or control.  Maricopa County Air Quality allows for a 70% control efficiency for regular watering of roads.
    http://www.maricopa.gov/aq/divisions/planning_analysis/docs/2009_reporting_forms/09_VMT.pdf

3. Emission factor taken from EPA AP-42, 13.2.2. Unpaved Roads, equation 1a.

4. Total aggregate throughputs were taken from the original permit application dated July 2009.  The source is not expected to change throughputs.
    The emission calculation was re-calculated based on new emission control efficiencies.
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Butte Highlands Joint Venture December 23, 2010
Butte Highlands Project
Montana Air Quality Permit #4449-01
Emitting Unit ID # 20 - Diesel Air Compressor Emissions

Emission Factors (g/hp-hr) 1

C
(lb

O1                

/hr)
NOx1           

(lb/hr)
SOx2           

(g/hp-hr)
PM10

1    

(lb/hr)

        PM2.5
1         

(lb/hr)
VOC1             

(lb/hr)
4.03 4.09 0.93 0.41 0.41 0.10

Ratin
(HP

g 
)

Fuel U
(gal/h

se 
r)

Oper
(Hou

ating 
rs/yr) Emissions (tons/yr)

Cat C15 DITA 540 29.0 8760 17.65 17.91 4.84 1.80 1.80 0.44
1.  Emission factors from manufacturer specifications for exhaust certification levels.
2.  Emission factor taken from AP-42, Table 3.3-1 for Gasoline and Diesel Industrial Engines (< 600 HP)

HAPS lb/MMBTU MMBTU/yr lb/yr tons/yr
Acetaldehyde (75-07-0) 7.67E-04 3.47E+04 2.66E+01 1.3E-02
Acrolein (107-02-8) 9.25E-05 3.47E+04 3.21E+00 1.6E-03
Benzene (71-43-2) 9.33E-04 3.47E+04 3.24E+01 1.6E-02
Formaldehyde (50-00-0) 1.18E-03 3.47E+04 4.09E+01 2.0E-02
P l )(115 07 1) 2Propylene (115-07-1 58E 03 3 47E+042.58E-03 .47 8E+04 95E+01 4 5E 028.95E+01 4.5E-02
Toluene (108-88-3) 4.09E-04 3.47E+04 1.42E+01 7.1E-03
Xylene(1330-20-7) 2.85E-04 3.47E+04 9.89E+00 4.9E-03
Acenaphthene (83-32-9) 1.42E-06 3.47E+04 4.93E-02 2.5E-05
Acenaphthylene (208-96-8) 5.06E-06 3.47E+04 1.76E-01 8.8E-05
Anthracene (120-12-7) 1.87E-06 3.47E+04 6.49E-02 3.2E-05
Benzo(a)anthracene (56-55-3) 1.68E-06 3.47E+04 5.83E-02 2.9E-05
Benzo(a)pyrene (50-32-8) 1.88E-07 3.47E+04 6.52E-03 3.3E-06
Benzo(b)fluoranthene (205-99-2) 9.91E-08 3.47E+04 3.44E-03 1.7E-06
Benzo(g,h,l)perylene (191-24-2) 4.89E-07 3.47E+04 1.70E-02 8.5E-06
Benzo(k)fluoranthene (207-08-9) 1.55E-07 3.47E+04 5.38E-03 2.7E-06
1,3-Butadiene (106-99-0) 3.91E-05 3.47E+04 1.36E+00 6.8E-04
Chrysene (218-01-9) 3.53E-07 3.47E+04 1.22E-02 6.1E-06
Fluoranthene(206-44-0) 7.61E-06 3.47E+04 2.64E-01 1.3E-04
Fluorene (86-73-7) 2.92E-05 3.47E+04 1.01E+00 5.1E-04
Indeno(1,2,3-cd)pyrene (193-39-5) 3.75E-07 3.47E+04 1.30E-02 6.5E-06 HAP emissions from AP-42, Table 3.3-2
Naphthalene (91-20-3) 8.48E-05 3.47E+04 2.94E+00 1.5E-03 Diesel heating value = 19,300 BTU/lb
Phenanthrene (85-01-8) 2.94E-05 3.47E+04 1.02E+00 5.1E-04 Diesel Density = 7.076 lb/gal
Pyrene (129-00-0) 4.78E-06 3.47E+04 1.66E-01 8.3E-05 1 HP = 2545 BTU/hr
Dibenz(a,h)anthracene 5.83E-07 3.47E+04 2.02E-02 1.0E-05 Diesel Heat Capacity = 136,567 BTU/gal
Total PAH 0.00021 3.47E+04 7.19 0.0036
Cumulative HAPs 134 0.07



December 23, 2010
1420102031

Butte Highlands Joint Venture
Butte Highlands Project
Montana Air Quality Permit #4449-01
Emitting Unit ID # 24 - Crushing Particulate Emissions

TOTAL AGGREGATE   600        tons per day
  219,000 maximum tons per year

Primary Crushing Operations Aggregate Throughput: 219000(tons/yr)

Item
W

(contr
et 
olled) Quantity

PM 
Emision 
Factor1

PM 
Emissions Em

PM 
issions

E
PM10     

mission 
Factor1

PM10 

Emissions
PM

Emiss
10 

ions
Em
F

PM2.5     

ission 
actor1

PM2.5 

Emissions
PM2.5 

Emissions

Lead 
Emision 
Factor2

Lead 
Emissions

(lbs/ton) (lbs/yr) (tons/yr) (lbs/ton) (lbs/yr) (tons/yr) (lbs/ton) (lbs/yr) (tons/yr) (%) (tons/yr)
grizzly/drop yes 1 0.00014 30.66 0.015 0.000046 10 0.01 0.000013 2.85 0.001 0.00018% 9.067E-09
transfer points yes 1 0.00014 30.66 0.015 0.000046 10 0.01 0.000013 2.85 0.001 0.00018% 9.067E-09
crushing yes 1 0.0012 262.8 0.131 0.00054 118 0.06 0.00010 21.9 0.011 0.00018% 1.064E-07

Total Crushing Operation Emissio 0.16ns 0.069 0.014 1.246E-07

1. Emission factors taken from EPA AP-42 11.19.2-2 Crushed Stone Processing Operations. 

2. A lead emission factor is based on the average lead concentration identified in the analytical lab reports provided in the original permit application
    submitted in July 2009.  
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Butte Highlands Joint Venture December 23, 2010
Butte Highlands Project 1420102031
Montana Air Quality Permit #4449-01
Emitting Unit ID # 25 - Crushing Engine Emissions

Crusher Tier 3 Diesel Engine Emission Factors (g/hp-hr) 1

CO1          

(g/kw-hr)
NOx1            

(g/kw-hr)
SOx 2       

(g/hp-hr)
PM10

1        

(g/kw-hr)
PM2.5

1       

(g/kw-hr)
VOC2           

(g/hp-hr)
2.70 3.13 0.93 0.18 0.18 1.12

Rating 
(HP) Rating (kw) Fuel Use 

(gal/hr) 3
Operating 
Hours/day

Emissions (lbs/yr)

350 261 17.8 8760 13580.98 15733.81 6272.12 905.40 905.40 7557.14
Emissions (tons/yr)

6.79 7.87 3.14 0.45 0.45 3.78
1.  Emission factors from manufacturer specifications for exhaust certification levels.
2.  Emission factor taken from AP-42, Table 3.3-1 for Gasoline and Diesel Industrial Engines (< 600 HP)
3.  Fuel use based on maximum pounds per hour from manufacturer and density of 7.1 lb/gal from AP-42

HAPS lb/MMBTU MMBTU/yr lb/yr tons/yr
Acetaldehyde (75-07-0) 7.67E-04 2.1E+04 1.63E+01 8.2E-03
Acrolein (107-02-8) 9.25E-05 2.1E+04 1.97E+00 9.9E-04
Benzene (71-43-2) 9.33E-04 2.1E+04 1.99E+01 9.9E-03
Formaldehyde (50-00-0) 1.18E-03 2.1E+04 2.52E+01 1.3E-02
Propylene (115-07-1) 2.58E-03 2.1E+04 5.50E+01 2.7E-02
Toluene (108-88-3) 4.09E-04 2.1E+04 8.72E+00 4.4E-03
Xylene(1330-20-7) 2.85E-04 2.1E+04 6.07E+00 3.0E-03
Acenaphthene (83-32-9) 1.42E-06 2.1E+04 3.03E-02 1.5E-05
Acenaphthylene - - (208 96 8) 5 06E-06Acenaphthylene . 2 1E+042.1E+04 1 08E-01. 5.4E-055.4E-05
Anthracene (120-12-7) 1.87E-06 2.1E+04 3.99E-02 2.0E-05
Benzo(a)anthracene (56-55-3) 1.68E-06 2.1E+04 3.58E-02 1.8E-05
Benzo(a)pyrene (50-32-8) 1.88E-07 2.1E+04 4.01E-03 2.0E-06
Benzo(b)fluoranthene (205-99-2) 9.91E-08 2.1E+04 2.11E-03 1.1E-06
Benzo(g,h,l)perylene (191-24-2) 4.89E-07 2.1E+04 1.04E-02 5.2E-06
Benzo(k)fluoranthene (207-08-9) 1.55E-07 2.1E+04 3.30E-03 1.7E-06
1,3-Butadiene (106-99-0) 3.91E-05 2.1E+04 8.33E-01 4.2E-04
Chrysene (218-01-9) 3.53E-07 2.1E+04 7.52E-03 3.8E-06
Fluoranthene(206-44-0) 7.61E-06 2.1E+04 1.62E-01 8.1E-05
Fluorene (86-73-7) 2.92E-05 2.1E+04 6.22E-01 3.1E-04
Indeno(1,2,3-cd)pyrene (193-39-5) 3.75E-07 2.1E+04 7.99E-03 4.0E-06
Naphthalene (91-20-3) 8.48E-05 2.1E+04 1.81E+00 9.0E-04
Phenanthrene (85-01-8) 2.94E-05 2.1E+04 6.27E-01 3.1E-04
Pyrene (129-00-0) 4.78E-06 2.1E+04 1.02E-01 5.1E-05
Dibenz(a,h)anthracene 5.83E-07 2.1E+04 1.24E-02 6.2E-06
Total PAH 2.07E-04 2.1E+04 4.42 0.002
Cumulative HAPs 82.57 0.04
HAP emissions from AP-42, Table 3.3-2
Diesel heating value = 19,300 BTU/lb Diesel Density = 7.076 lb/gal 
Diesel Heat Capacity = 136,567 BTU/gal 1 HP = 2545 BTU/hr



1420102031
December 23, 2010

submitted in July 2009

Butte Highlands Joint Venture
Butte Highlands Project
Montana Air Quality Permit #4449-01
Emitting Unit ID # 26 - Screening Particulate Emissions

TOTAL AGGREGATE   600        tons per day
  219,000 maximum tons per year

Primary Screening Operations Aggregate Throughput: 219000 (tons/yr)

Item
W

(contr
et 
olled) Quantity

PM 
Emision 
Factor1

PM 
Emissions Em

PM 
issions

E
PM10     

mission 
Factor1

PM10 

Emissions
PM

Emiss
10 

ions
Em
F

PM2.5     

ission 
actor1

PM2.5 

Emissions
PM2.5 

Emissions

Lead 
Emision 
Factor2

Lead 
Emissions

(lbs/ton) (lbs/yr) (tons/yr) (lbs/ton) (lbs/yr) (tons/yr) (lbs/ton) (lbs/yr) (tons/yr) (lbs/ton) (tons/yr)
grizzly/drop yes 1 0.00014 30.66 0.015 0.000046 10 0.01 0.000013 2.85 0.001 0.00018% 9.067E-09
transfer points yes 2 0.00014 61.32 0.031 0.000046 20 0.01 0.000013 5.69 0.003 0.00018% 1.813E-08
screen yes 1 0.0022 481.8 0.241 0.00074 162 0.08 0.00005 10.95 0.005 0.00018% 1.459E-07

Total Screening Operation Emissio 0.29ns 0.096 0.010 1.731E-07

1. Emission factors taken from EPA AP-42 11.19.2-2 Crushed Stone Processing Operations. 

2. A lead emission factor is based on the average lead concentration identified in the analytical lab reports provided in the original permit application
submitted in July 2009       .  



Butte Highlands Joint Venture December 23, 2010
Butte Highlands Project 1420102031
Montana Air Quality Permit #4449-01
Emitting Unit ID # 27 - Screening Engine Emissions

Screener Tier 3 Diesel Engine Emission Factors
CO1           

(g/kw-hr)
NOx1            

(g/kw-hr)
SOx2          

(g/hp-hr)
PM10

1        

(g/kw-hr)
PM2.5

1       

(g/kw-hr)
VOC2         

(g/hp-hr)
0.70 4.00 0.93 0.09 0.09 1.12

Rating 
(HP) Rating (kw) Fuel Use 

(gal/hr) 3
Operating 
Hours/yr

Emissions (lbs/yr)

100.4 74.9 5.6 8760 1010.43 5773.89 1799.20 129.91 129.91 2167.82
Emissions (tons/yr)

0.51 2.89 0.90 0.06 0.06 1.08
1.  Emission factors from manufacturer specifications for exhaust certification levels.
2.  Emission factor taken from AP-42, Table 3.3-1 for Gasoline and Diesel Industrial Engines (< 600 HP)
3.  Fuel use based on maximum pounds per hour from manufacturer and density of 7.1 lb/gal from AP-42

HAPS lb/MMBTU MMBTU/yr lb/yr tons/yr
Acetaldehyde (75-07-0) 7.67E-04 6.7E+03 5.14E+00 2.6E-03
Acrolein (107-02-8) 9.25E-05 6.7E+03 6.20E-01 3.1E-04
Benzene (71-43-2) 9.33E-04 6.7E+03 6.26E+00 3.1E-03
Formaldehyde (50-00-0) 1.18E-03 6.7E+03 7.91E+00 4.0E-03
Propylene (115-07-1) 2.58E-03 6.7E+03 1.73E+01 8.7E-03
Toluene (108-88-3) 4.09E-04 6.7E+03 2.74E+00 1.4E-03
Xylene(1330-20-7) 2.85E-04 6.7E+03 1.91E+00 9.6E-04
Acenaphthene (83-32-9) 1.42E-06 6.7E+03 9.52E-03 4.8E-06
Acenaphthylene - - (208 96 8) -06Acenaphthylene (208-96-8) 5.06E-065.06E 6.7E+036.7E+03 3.39E-023.39E-02 1.7E-051.7E-05
Anthracene (120-12-7) 1.87E-06 6.7E+03 1.25E-02 6.3E-06
Benzo(a)anthracene (56-55-3) 1.68E-06 6.7E+03 1.13E-02 5.6E-06
Benzo(a)pyrene (50-32-8) 1.88E-07 6.7E+03 1.26E-03 6.3E-07
Benzo(b)fluoranthene (205-99-2) 9.91E-08 6.7E+03 6.65E-04 3.3E-07
Benzo(g,h,l)perylene (191-24-2) 4.89E-07 6.7E+03 3.28E-03 1.6E-06
Benzo(k)fluoranthene (207-08-9) 1.55E-07 6.7E+03 1.04E-03 5.2E-07
1,3-Butadiene (106-99-0) 3.91E-05 6.7E+03 2.62E-01 1.3E-04
Chrysene (218-01-9) 3.53E-07 6.7E+03 2.37E-03 1.2E-06
Fluoranthene(206-44-0) 7.61E-06 6.7E+03 5.10E-02 2.6E-05
Fluorene (86-73-7) 2.92E-05 6.7E+03 1.96E-01 9.8E-05
Indeno(1,2,3-cd)pyrene (193-39-5) 3.75E-07 6.7E+03 2.51E-03 1.3E-06
Naphthalene (91-20-3) 8.48E-05 6.7E+03 5.69E-01 2.8E-04
Phenanthrene (85-01-8) 2.94E-05 6.7E+03 1.97E-01 9.9E-05
Pyrene (129-00-0) 4.78E-06 6.7E+03 3.21E-02 1.6E-05
Dibenz(a,h)anthracene 5.83E-07 6.7E+03 3.91E-03 2.0E-06
Total PAH 2.07E-04 6.7E+03 1.39E+00 6.9E-04
Cumulative HAPs 26 0.013
HAP emissions from AP-42, Table 3.3-2
Diesel heating value = 19,300 BTU/lb Diesel Density = 7.076 lb/gal
Diesel Heat Capacity = 136,567 BTU/gal 1 HP = 2545 BTU/hr
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Butte Highlands Joint Venture
Butte Highlands Project
Montana Air Quality Permit #4449-01
Emitting Unit ID # 28 - Tier 2 Diesel Generator Emissions 

Emission Factors

CO1         

(lb/hr)
NOx1      

(lb/hr)

     SOx
(g/hp-h

2            

r)
PM
(lb/

10
1          

hr)
PM2.5

1          

(lb/hr)
VOC1           

(lb/hr)
1.18 19.33 3.67 0.15 0.15 0.08

Generator # Rating (HP) Fue
(g

l Use 
al/hr)

Op
H

erating 
ours/yr Emissions (tons/yr)

Cat C32 - 1000kw 1502 74.0 8760 5.17 84.67 53.11 0.66 0.66 0.35
1.  Emission factors from manufacturer specifications for exhaust certification levels.
2.  Emission factor taken from AP-42, Table 3.4-1 for Gasoline and Diesel Industrial Engines (> 600 HP)

HAPS lb/MMBTU MMBTU/yr lb/yr tons/yr
Acetaldehyde (75-07-0) 2.52E-05 8.9E+04 2.23E+00 1.1E-03
Acrolein (107-02-8) 7.88E-06 8.9E+04 6.98E-01 3.5E-04
Benzene (71-43-2) 7.76E-04 8.9E+04 6.87E+01 3.4E-02
Formaldehyde (50-00-0) 7.89E-05 8.9E+04 6.98E+00 3.5E-03
Propylene (115-07-1) 2.79E-03 8.9E+04 2.47E+02 1.2E-01
Toluene (108 88Toluene - -3) 2.81E 04 8- .9E+04+04 2 49E+01 1 2E 02. + 1.2E-02
Xylene(1330-20-7) 1.93E-04 8.9E+04 1.71E+01 8.5E-03
Acenaphthene (83-32-9) 4.68E-06 8.9E+04 4.14E-01 2.1E-04
Acenaphthylene (208-96-8) 9.23E-06 8.9E+04 8.17E-01 4.1E-04
Anthracene (120-12-7) 1.23E-06 8.9E+04 1.09E-01 5.4E-05
Benzo(a)anthracene (56-55-3) 6.22E-07 8.9E+04 5.51E-02 2.8E-05
Benzo(a)pyrene (50-32-8) 2.57E-07 8.9E+04 2.28E-02 1.1E-05
Benzo(b)fluoranthene (205-99-2) 1.11E-06 8.9E+04 9.83E-02 4.9E-05
Benzo(g,h,l)perylene (191-24-2) 5.56E-07 8.9E+04 4.92E-02 2.5E-05
Benzo(k)fluoranthene (207-08-9) 2.18E-07 8.9E+04 1.93E-02 9.6E-06
Chrysene (218-01-9) 1.53E-06 8.9E+04 1.35E-01 6.8E-05
Fluoranthene(206-44-0) 4.03E-06 8.9E+04 3.57E-01 1.8E-04
Fluorene (86-73-7) 1.28E-05 8.9E+04 1.13E+00 5.7E-04
Indeno(1,2,3-cd)pyrene (193-39-5) 4.14E-07 8.9E+04 3.67E-02 1.8E-05
Naphthalene (91-20-3) 1.30E-04 8.9E+04 1.15E+01 5.8E-03 Diesel heating value = 19,300 BTU/lb
Phenanthrene (85-01-8) 4.08E-05 8.9E+04 3.61E+00 1.8E-03 Diesel Density = 7.076 lb/gal
Pyrene (129-00-0) 3.71E-06 8.9E+04 3.28E-01 1.6E-04 Diesel Heat Capacity = 136,567 BTU/gal
Dibenz(a,h)anthracene 3.46E-07 8.9E+04 3.06E-02 1.5E-05 1 HP = 2545 BTU/hr
Total PAH 0.00021 8.9E+04 18.73 0.009 HAP emissions from AP-42, Table 3.4-3 & 3.4-4
Cumulative HAPs 139 0.070



TANKS 4.0.9d
Emissions Report - Summary Format 

Tank Indentification and Physical Characteristics

Identification  
 User Identification: 6K1
 City: Helena
 State: Montana
 Company: Butte Highlands JV
 Type of Tank: Horizontal Tank
 Description: Butte Highlands 6000 gal tank

Tank Dimensions  
 Shell Length (ft): 12.00
 Diameter (ft): 9.20
 Volume (gallons): 6,000.00
 Turnovers: 51.71
 Net Throughput(gal/yr): 310,250.00
 Is Tank Heated (y/n): N
 Is Tank Underground (y/n): N

Paint Characteristics  
 Shell Color/Shade: Gray/Light
 Shell Condition Good

Breather Vent Settings  
 Vacuum Settings (psig): -0.03
 Pressure Settings (psig) 0.03

Meterological Data used in Emissions Calculations: Helena, Montana (Avg Atmospheric Pressure = 12.77 psia)
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6K1 - Horizontal Tank 
Helena, Montana  

TANKS 4.0.9d
Emissions Report - Summary Format 

Liquid Contents of Storage Tank

 
Daily Liquid Surf. 

Temperature (deg F)

Liquid
Bulk

Temp  Vapor Pressure (psia)
Vapor

Mol.  
Liquid
Mass  

Vapor 
Mass  Mol.  Basis for Vapor Pressure

Mixture/Component Month Avg. Min. Max. (deg F)  Avg. Min. Max. Weight.  Fract.  Fract.  Weight  Calculations

Distillate fuel oil no. 2 All 50.55 41.27 59.83 46.19  0.0047 0.0033 0.0074 130.0000      188.00  Option 1: VP50 = .0045 VP60 = .0074
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Emissions Report for: Annual  

6K1 - Horizontal Tank 
Helena, Montana  

TANKS 4.0.9d
Emissions Report - Summary Format 

Individual Tank Emission Totals

 Losses(lbs)

Components Working Loss Breathing Loss Total Emissions

Distillate fuel oil no. 2 3.34 1.40 4.74
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TANKS 4.0
Emissions Report - Summary Format

Tank Identification and Physical Characteristics

Identification
User Identification: 15K1
City: Helena
State: Montana
Company: Butte Highlands JV
Type of Tank: Horizontal Tank
Description: Butte Highlands 15K gal tank

Tank Dimensions
Shell Length (ft): 10.50
Diameter (ft): 20.00
Volume (gallons): 15,000.00
Turnovers: 51.10
Net Throughput (gal/yr): 766,500.00
Is Tank Heated (y/n): N
Is Tank Underground (y/n): N

Paint Characteristics
Shell Color/Shade: White/White
Shell Condition: Good

Breather Vent Settings
Vacuum Settings (psig): -0.03
Pressure Settings (psig): 0.03

Meteorological Data used in Emissions Calculations: Helena, Montana (Avg Atmospheric Pressure = 12.77 psia)
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15K1
Butte Highlands JV

Horizontal Tank
Helena, Montana



TANKS 4.0
Emissions Report - Summary Format

Liquid Contents of Storage Tank

Liquid
Daily Liquid Surf. Bulk Vapor Liquid Vapor

Temperatures (deg F) Temp. Vapor Pressures (psia) Mol. Mass Mass Mol. Basis for Vapor Pressure
Mixture/Component Month Avg. Min. Max. (deg F) Avg. Min. Max. Weight Fract. Fract. Weight Calculations

Distillate fuel oil no. 2 All 45.64 39.61 51.68 43.97 0.0040 0.0031 0.0049 130.0000 188.00 Option 5: A=12.101, B=8907

12/4/2010 11:14:15 AM Page 2

15K1
Butte Highlands JV

Horizontal Tank
Helena, Montana



TANKS 4.0
Emissions Report - Summary Format

Individual Tank Emission Totals

Annual Emissions Report

Losses(lbs)
Components Working Loss Breathing Loss Total Emissions
Distillate fuel oil no. 2 7.12 3.16 10.28
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15K1
Butte Highlands JV

Horizontal Tank
Helena, Montana
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Equipment Specifications and Performance Data 



 



















15.76m 51’ 8”

4.17m 13’ 8”

4.11m 13’ 5”

14.75m 48’ 5”

2.90m 9’ 6”

3.65m 12’ 0”

3.59m 11’ 9”

1.65m 5’ 5”

1.00m 3’ 3”

0.65m 2’ 2”

1200x750mm 48”x 30”

46.38 Tonnes 46,384kg
ton

5.4.

QJ340 - (C-12+ Jaw Crusher)
  in Action

High crushing speed, together with large feed 
opening, provides impressive rates of production, 
yet able to provide superb reduction ratios 
Hydraulically adjustable CSS for a variety of 
applications
Reverse crushing action to relieve blockages and 
Vogel automatic central lubrication system to 
increase machine up-time
Hydraulic legs for increased stability and servicing 
capabilities
Global aftermarket support, with standard stock 
parts to ensure minimum loss of production
Machine designed for optimum fuel economy and 
low operating costs

Technical  SpecificationKey Features















11.62m 38’ 1”

2.73m 8’ 11”

3.20m 10’ 6”

9.00m 29’ 6”

2.70m 8’ 10”

3.17m 10’ 4”

2.86m 9’ 5”

1.00m 3’ 3”

3.10m 10’ 2”

19.50tonnes 19,500kg
ton

23.22.

QE140 - (Robotrac)
   in Action

Large total scalping area gives highest rates of 
production in its class.
High speed scalping of a wide range of materials, 
yet compact and manoeuvrable on site
Two belt conveyors reduce stress and increase 
longevity
Global aftermarket support, with standard stock 
parts to ensure minimum loss of production
Machine designed for optimum fuel economy and 
low operating costs.

Technical  SpecificationKey Features

Note: All dimensions within this brochure are for standard models



































 

 

 

INDUSTRIAL ENGINE PERFORMANCE DATA 
[JRE04583]  

OCTOBER 27, 2010 

For Help Desk Phone Numbers Click here

Performance Number: DM7520 Change Level: 01

Sales Model: C15 DITA Combustion: DI Aspr: TA
Engine Power: 540 HP Speed: 2,100 RPM After Cooler: ATAAC
Manifold Type: DRY Governor Type: ELEC After Cooler Temp(F): 120
Turbo Quantity: 1 Engine App: IN Turbo Arrangement: 
Application Type: IND-DIESEL Engine Rating: IN Strategy: 

Rating Type: IND-C (INT) Certification: EPA TIER-3 2005 - ----
EU STAGE -IIIA 2006 - 2010 

General Performance Data 1

ENGINE 
SPEED 

RPM

ENGINE 
POWER 

BHP

ENGINE 
TORQUE 

LB.FT

ENGINE 
BMEP 

PSI

FUEL 
BSFC 

LB/BHP-
HR

FUEL 
RATE 
GPH

INTAKE 
MFLD 
TEMP 
DEG F

INTAKE 
MFLD P 
IN-HG

INTAKE 
AIR 

FLOW 
CFM

EXH 
MFLD 
TEMP 
DEG F

EXH 
STACK 
TEMP 
DEG F

EXH 
GAS 

FLOW 
CFM

2,100 540 1,351.21 219.74 0.37 28.9 121.46 49.45 1,267.8 1,183.46 937.94 3,471.44
2,000 540 1,419.07 230.76 0.37 28.66 121.64 50.52 1,239.55 1,192.1 953.78 3,432.59
1,900 540 1,493.56 242.8 0.37 28.61 121.46 52.09 1,214.83 1,213.7 976.46 3,414.93
1,800 540 1,576.9 256.29 0.37 28.37 121.46 53.54 1,179.51 1,236.2 999.5 3,372.55
1,700 534 1,649.18 268.18 0.36 27.76 119.48 53.87 1,126.54 1,244.66 1,013.72 3,252.48
1,600 522 1,714.83 278.77 0.36 27.05 117.32 54.13 1,070.04 1,262.48 1,030.82 3,128.88
1,500 506 1,773.09 288.34 0.36 26.18 114.98 54.04 1,006.47 1,276.7 1,048.1 2,987.62
1,400 485 1,818.82 295.74 0.36 24.99 113.18 53.9 939.37 1,279.04 1,041.98 2,779.27
1,300 444 1,795.22 291.82 0.35 22.22 106.52 46.7 801.64 1,265 1,045.58 2,383.74
1,200 360 1,573.95 255.85 0.37 19.05 101.84 42.76 716.89 1,283.9 1,060.34 2,143.6
1,100 325 1,550.35 252.08 0.35 16.46 94.46 30.92 554.44 1,317.74 1,126.04 1,737.48

General Performance Data 2

ENGINE 
SPEED 

RPM

ENGINE 
POWER 

BHP

COMPRESS 
OUT 

PRESS 
IN-HG

COMPRESS 
OUT 

TEMP 
DEG F

CHARGE 
AIRFLOW 

LB/HR

2,100 540 52.21 338 5,556.97
2,000 540 53.13 337.1 5,430.64
1,900 540 54.55 340.34 5,313.58
1,800 540 55.85 343.4 5,164.32
1,700 534 55.97 341.06 4,927.1
1,600 522 56 340.16 4,679.09
1,500 506 55.7 339.98 4,409.46
1,400 485 55.35 342.5 4,119.33
1,300 444 47.86 322.7 3,516.59
1,200 360 43.89 312.08 3,134.53
1,100 325 31.69 266.36 2,421.11
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Engine Heat Rejection Data

ENGINE 
SPEED 

RPM 

ENGINE 
POWER 

BHP 

REJ TO 
JW 

BTU/MN 

REJ TO 
ATMOS 
BTU/MN 

REJ TO 
EXHAUST 
BTU/MN 

EXH 
RCOV TO 

350F 
BTU/MN 

FROM 
OIL CLR 
BTU/MN 

FROM 
AFT CLR 
BTU/MN 

WORK 
ENERGY 
BTU/MN 

LHV 
ENERGY 
BTU/MN 

HHV 
ENERGY 
BTU/MN 

2,100 540 8,303.0 4,686.1 23,999.1 13,819.4 3,230.2 4,640.6 22,918.6 60,623.3 64,547.3
2,000 540 8,075.5 4,760.0 23,942.2 13,933.1 3,213.1 4,509.8 22,918.6 60,282.1 64,263.0
1,900 540 7,961.8 4,583.7 24,056.0 14,160.6 3,201.8 4,481.4 22,918.6 60,111.5 64,035.5
1,800 540 7,904.9 4,526.8 24,056.0 14,331.2 3,190.4 4,418.8 22,918.6 59,940.9 63,864.9
1,700 534 7,791.2 4,509.8 23,430.4 13,990.0 3,127.8 4,214.1 22,634.2 58,746.6 62,556.9
1,600 522 7,677.4 4,583.7 22,747.9 13,705.6 3,059.6 4,020.7 22,122.4 57,438.6 61,192.0
1,500 506 7,506.8 4,634.9 21,951.8 13,307.5 2,968.6 3,821.7 21,496.8 55,732.5 59,372.2
1,400 485 7,279.3 4,612.1 20,473.2 12,283.9 2,826.4 3,645.4 20,530.0 53,116.5 56,585.5
1,300 444 6,540.0 4,407.4 17,743.4 10,634.7 2,525.0 2,928.8 18,823.9 47,372.6 50,443.6
1,200 360 5,800.7 5,340.1 16,037.3 9,667.9 2,246.4 2,542.1 15,241.1 42,197.4 44,984.1
1,100 325 5,175.2 4,691.8 13,478.2 8,303.0 1,939.3 1,603.7 13,762.5 36,396.7 38,728.4
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EMISSIONS DATA
 EPA      TIER-3   2005 - ---- *************************************************** G5 
Gaseous emissions data measurement are consistent with those described in       
in 40 CFR, EU 97/68/EC, ECE Regulation No. 96 and ISO 8178 for measuring        
HC, CO, PM and NOx.                                                             
                                                                                
Gaseous emissions values are WEIGHTED CYCLE AVERAGES and are in compliance      
with the following non-road regulations:                                        
                                                                                
LOCALITY              AGENCY/LEVEL              MAX LIMITS - g/kw-hr            
------------------    ------------      -----------------------------------     
U. S. (incl Calif)    EPA/Tier 3        CO:3.5    NOx + HC:4.0       PM:0.2     
Europe                EU/Stage-IIIA     CO:3.5    NOx + HC:4.0       PM:0.2     
 
EU STAGE -IIIA    2006 - 2010 *************************************************** G5 
Gaseous emissions data measurement are consistent with those described in       
in 40 CFR, EU 97/68/EC, ECE Regulation No. 96 and ISO 8178 for measuring        
HC, CO, PM and NOx.                                                             
                                                                                
Gaseous emissions values are WEIGHTED CYCLE AVERAGES and are in compliance      
with the following non-road regulations:                                        
                                                                                
LOCALITY              AGENCY/LEVEL              MAX LIMITS - g/kw-hr            
------------------    ------------      -----------------------------------     
U. S. (incl Calif)    EPA/Tier 3        CO:3.5    NOx + HC:4.0       PM:0.2     
Europe                EU/Stage-IIIA     CO:3.5    NOx + HC:4.0       PM:0.2     

REFERENCE EXHAUST STACK DIAMETER --
WET EXHAUST MASS 5,676.9 LB/HR
WET EXHAUST FLOW (971.60 F STACK TEMP ) 3,476.03 CFM
WET EXHAUST FLOW RATE ( 32 DEG F AND 29.98 IN HG ) 1,175.00 STD CFM
DRY EXHAUST FLOW RATE ( 32 DEG F AND 29.98 IN HG ) 1,076.39 STD CFM
FUEL FLOW RATE 29 GAL/HR
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RATED SPEED "Not to exceed data"

ENGINE 
SPEED 

RPM 
PERCENT 

LOAD 
ENGINE 
POWER 

BHP 

TOTAL 
NOX (AS 

NO2) 
LB/HR 

TOTAL 
CO 

LB/HR 

TOTAL 
HC 

LB/HR 

PART 
MATTER 

LB/HR 

OXYGEN 
IN 

EXHAUST 
PERCENT 

2,100 100 540 4.0900 4.0300 .1000 .4100 3.1000
2,100 75 405 2.2300 1.4900 .1900 .1600 11.9000
2,100 50 270 1.2400 .7900 .2500 .1400 13.6000
2,100 25 135 1.4100 1.3500 .1500 .4200 14.9000
2,100 10 54 1.0200 1.0000 .1700 .2000 16.7000

RATED SPEED "Nominal Data"

ENGINE 
SPEED 

RPM 
PERCENT 

LOAD 
ENGINE 
POWER 

BHP 

TOTAL 
NOX (AS 

NO2) 
LB/HR 

TOTAL 
CO 

LB/HR 

TOTAL 
HC 

LB/HR 

TOTAL 
CO2 

LB/HR 

PART 
MATTER 

LB/HR 

OXYGEN 
IN 

EXHAUST 
PERCENT 

2,100 100 540 3.7900 2.1600 .0600 631.1 .2100 3.1000
2,100 75 405 2.0600 .8000 .1000 537 .0800 11.9000
2,100 50 270 1.1500 .4200 .1300 406.7 .0700 13.6000
2,100 25 135 1.3000 .7200 .0800 188.3 .2200 14.9000
2,100 10 54 .9400 .5300 .0900 113.8 .1000 16.7000
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Altitude Capability Data(Corrected Power Altitude Capability)
Ambient Operating Temp. 50 F 68 F 86 F 104 F 122 F NORMAL

A l t i t u d e
   0 F       540.43 hp      540.43 hp      540.43 hp      540.43 hp      540.43 hp       540.43 hp    

   984.25 F       540.43 hp      540.43 hp      540.43 hp      540.43 hp      540.43 hp       540.43 hp    
   1,640.42 F       540.43 hp      540.43 hp      540.43 hp      540.43 hp      540.43 hp       540.43 hp    
   3,280.84 F       540.43 hp      540.43 hp      540.43 hp      540.43 hp      531.04 hp       540.43 hp    
   4,921.26 F       540.43 hp      540.43 hp      533.73 hp      516.29 hp       500.2 hp       540.43 hp    
   6,561.68 F       536.41 hp      518.97 hp      501.54 hp      485.45 hp       470.7 hp       523 hp    
   8,202.1 F       504.22 hp      486.79 hp       470.7 hp      455.95 hp       441.2 hp       497.52 hp    

   9,842.52 F       473.38 hp      457.29 hp      442.54 hp      427.79 hp      414.38 hp       472.04 hp    
   11,482.94 F       443.88 hp      429.13 hp      414.38 hp      400.96 hp       388.9 hp       447.9 hp    
   13,123.36 F       415.72 hp      402.31 hp       388.9 hp      376.83 hp      364.76 hp       425.1 hp    
   14,763.78 F       390.24 hp      376.83 hp      363.42 hp      352.69 hp      341.96 hp       402.31 hp    

The powers listed above and all the Powers displayed are Corrected Powers  
 

Identification Reference and Notes
Engine Arrangement: 2543835 Lube Oil Press @ Rated Spd(PSI): --

Effective Serial No: JRE01335 Piston Speed @ Rated Eng SPD
(FT/Min): 2,362.2

Primary Engine Test Spec: 0K5581 Max Operating Altitude(FT): 5,498.7
Performance Parm Ref: TM5737 PEEC Elect Control Module Ref
Performance Data Ref: DM7520 PEEC Personality Cont Mod Ref
Aux Coolant Pump Perf Ref:

Cooling System Perf Ref: Turbocharger Model GTA5008BS-1.41 
VTF 

Certification Ref: EPA TIER 3 EU 
IIIA Fuel Injector

Certification Year: 2006 Timing-Static (DEG): --
Compression Ratio: 18.0 Timing-Static Advance (DEG): --
Combustion System: DI Timing-Static (MM): --
Aftercooler Temperature (F): 120 Unit Injector Timing (MM): --
Crankcase Blowby Rate(CFH): -- Torque Rise (percent) 34.5
Fuel Rate (Rated RPM) No Load
(Gal/HR): -- Peak Torque Speed RPM 1400

Lube Oil Press @ Low Idle Spd
(PSI): -- Peak Torque (LB/FT): 1,817.3
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Reference 
Number: DM7520 EPA TIER-3 2005----G5EU STAGE -IIIA 20062010G5  

Parameters 
Reference: TM5737 DIESEL INDUSTRIAL PERFORMANCE                                          

DEFINITIONS:                                                           
IND A - CONTINUOUS HEAVY DUTY SERVICE WHERE THE ENGINE IS OPERATED     
AT MAXIMUM POWER AND SPEED UP TO 100% OF THE TIME WITHOUT              
INTERRUPTION OR LOAD CYCLING.  TIME AT FULL LOAD CAN BE UP TO          
100% OF THE DUTY CYCLE.  TYPICAL SERVICE EXAMPLES ARE: PUMPING,        
VENTILATION, CUSTOMER SPECS.                                           
                                                                       
IND B - FOR SERVICE WHERE POWER AND/OR SPEED ARE CYCLIC.  TIME AT      
FULL LOAD IS NOT TO EXCEED 80% OF THE DUTY CYCLE.  TYPICAL SERVICE     
EXAMPLES ARE: IRRIGATION WHERE NORMAL PUMP DEMAND IS 85% OF ENGINE     
POWER, OIL FIELD MECHANICAL PUMPING/DRILLING, STATIONARY PLANT         
AIR COMPRESSORS.                                                       
                                                                       
IND C - INTERMITTENT SERVICE WHERE MAXIMUM POWER AND/OR SPEED ARE      
CYCLIC.  THE POWER AND SPEED CAPABILITY OF THE ENGINE CAN BE           
UTILIZED FOR ONE UNINTERRUPTED HOUR FOLLOWED BY ONE HOUR OF            
OPERATION AT OR BELOW IND A.  TIME AT FULL LOAD IS NOT TO EXCEED       
50% OF THE DUTY CYCLE.  TYPICAL SERVICE EXAMPLES ARE:  AGRICULTURAL    
TRACTORS, HARVESTERS AND COMBINES, OFF HIGHWAY TRUCKS, FIRE PUMP       
APPLICATION POWER, BLAST HOLE DRILLS, ROCK CRUSHERS AND WOOD           
CHIPPERS WITH HIGH TORQUE RISE, AND OIL FIELD HOISTING.                
                                                                       
IND D - FOR SERVICE WHERE MAXIMUM POWER IS REQUIRED FOR PERIODIC       
OVERLOADS.  THE MAXIMUM POWER AND SPEED CAPABILITY OF THE ENGINE       
CAN BE UTILIZED FOR A MAXIMUM OF 30 UNINTERRUPTED MINUTES FOLLOWED     
BY ONE HOUR AT IND C.  TIME AT FULL LOAD IS NOT TO EXCEED 10% OF       
THE DUTY CYCLE.  TYPICAL SERVICE EXAMPLES ARE:  OFFSHORE CRANES,       
RUNWAY SNOW BLOWERS, WATER WELL DRILLS, PORTABLE AIR COMPRESSORS,      
AND FIRE PUMP CERTIFICATION POWER.                                     
                                                                       
IND E - FOR SERVICE WHERE MAXIMUM POWER IS REQUIRED FOR A SHORT        
TIME FOR INITIAL STARTING OR SUDDEN OVERLOAD.  FOR EMERGENCY           
SERVICE WHERE STANDARD POWER IS UNAVAILABLE.  THE MAXIMUM POWER        
AND SPEED CAPABILITY OF THE ENGINE CAN BE UTILIZED FOR A MAXIMUM       
OF 15 UNINTERRUPTED MINUTES FOLLOWED BY ONE HOUR AT IND C POWER        
OR DURATION OF THE EMERGENCY.  TIME AT FULL LOAD IS NOT TO             
EXCEED 5% OF THE DUTY CYCLE.  TYPICAL SERVICE EXAMPLES ARE:            
STANDBY CENTRIFUGAL WATER PUMPS, OIL FIELD WELL SERVICING, CRASH       
TRUCKS AND GAS TURBINE STARTERS.                                       
                                                                       
DIESEL INDUSTRIAL PERFORMANCE                                          
TOLERANCES:                                                            
CURVES REPRESENT TYPICAL VALUES OBTAINED UNDER NORMAL OPERATING        
CONDITIONS.  AMBIENT AIR CONDITIONS AND FUEL USED WILL AFFECT          
THESE VALUES.  EACH OF THE VALUES MAY VARY IN ACCORDANCE WITH          
THE FOLLOWING TOLERANCES:                                              
     POWER                             +/-  3%                         
     EXHAUST STACK TEMPERATURE         +/-  8%                         
     INLET AIR FLOW                    +/-  5%                         
     INTAKE MANIFOLD PRESSURE GAGE     +/- 10%                         
     EXHAUST FLOW                      +/-  6%                         
     FUEL CONSUMPTION                  +/-  3%                         
     HEAT REJECTION                    +/-  5%                         
     FUEL RATE                         +/-  5%                         
                                                                       
CONDITIONS:                                                            
ENGINE PERFORMANCE IS CORRECTED TO INLET AIR STANDARD CONDITIONS       
OF 99 KPA (29.31 IN HG) DRY BAROMETER AND 25 DEG C (77 DEG F)          
TEMPERATURE.  THESE VALUES CORRESPOND TO THE STANDARD ATMOSPHERIC      
PRESSURE AND TEMPERATURE AS SHOWN IN SAE J1995.                        
                                                                       
PERFORMANCE MEASURED USING A STANDARD FUEL WITH FUEL GRAVITY OF        
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35 DEGREES API HAVING A LOWER HEATING VALUE OF 42,780 KJ/KG            
(18,390 BTU/LB) WHEN USED AT 29 DEG C (84.2 DEG F) WHERE THE           
DENSITY IS 838.9 G/L (7.001 LB/US GAL).                                
                                                                       
THE CORRECTED PERFORMANCE VALUES SHOWN FOR CATERPILLAR ENGINES         
WILL APPROXIMATE THE VALUES OBTAINED WHEN THE OBSERVED PERFORMANCE     
DATA IS CORRECTED TO SAE J1995, ISO 3046-2 & 8665 & 2288 & 9249        
& 1585, EEC 80/1269 AND DIN 70020 STANDARD REFERENCE CONDITIONS.       
                                                                       
ENGINES ARE EQUIPPED WITH STANDARD ACCESSORIES; LUBE OIL, FUEL         
PUMP AND JACKET WATER PUMP.  THE POWER REQUIRED TO DRIVE               
AUXILIARIES MUST BE DEDUCTED FROM THE GROSS OUTPUT TO ARRIVE AT        
THE NET POWER AVAILABLE FOR THE EXTERNAL (FLYWHEEL) LOAD.  TYPICAL     
AUXILIARIES INCLUDE COOLING FANS, AIR COMPRESSORS AND CHARGING         
ALTERNATORS.                                                           
                                                                       
RATINGS MUST BE REDUCED TO COMPENSATE FOR ALTITUDE AND OR AMBIENT      
TEMPERATURE CONDITIONS ACCORDING TO THE APPLICABLE DATA SHOWN          
ON THE PERFORMANCE DATA SET.                                           
                                                                       
DIESEL INDUSTRIAL PERFORMANCE                                          
ALTITUDE:                                                              
ALTITUDE CAPABILITY DATA - THE RECOMMENDED REDUCED POWER VALUES        
FOR SUSTAINED ENGINE OPERATION AT SPECIFIC ALTITUDE LEVELS AND         
AMBIENT TEMPERATURE.                                                   
                                                                       
AMBIENT DATA - THE FLYWHEEL POWER AVAILABLE AT NORMAL AMBIENT          
TEMPERATURE.                                                           
                                                                       
AMBIENT TEMPERATURE - TO BE MEASURED AT THE AIR CLEANER AIR INLET      
DURING NORMAL ENGINE OPERATION.                                        
                                                                       
STD TEMPERATURE - THE STD TEMPERATURE AT VARIOUS SPECIFIC              
ALTITUDE LEVELS FOUND ON TM2001.                                       
                                                                       
DIESEL INDUSTRIAL PERFORMANCE                                          
***********INDUSTRIAL ENGINE 5 TIER DATA SHEET*********************    
                                                                       
THE FOLLOWING INFORMATION NEEDS TO BE DETERMINED AND ENTERED ON THE    
DATA SHEET FOR FUTURE USE IN THE TIER AND ENGINE SELECTION PROCESS     
USING THE SELECTION GUIDE.                                             
                                                                       
 * APPLICATION BACKGROUND INFORMATION                                  
    FUNCTION OF ENGINE_____________________________________________    
    DRIVEN EQUIPMENT DESCRIPTION___________________________________    
    ESTIMATE OF HOURS PER YEAR OF OPERATION________________________    
    ESTIMATED LOAD FACTOR__________________________________________    
    MAX UNINTERRUPTED TIME AT FULL LOAD____________________________    
    TYPICAL OWNERSHIP/PRODUCT LIFE CYCLE___________________________    
    ADDITIONAL RESTRICTIONS PER "APPLICATION GUIDELINES"___________    
                                                                       
 *  DETERMINE LOAD & SPEED CYCLE INFORMATION IN AS FINE AN             
    INCREMENT AS POSSIBLE.                                             
         POWER             SPEED             TIME                      
         (% RATED)         (% RATED)         (% CYCLE)                 
                                                                       
         __________        __________        __________                
         __________        __________        __________                
         __________        __________        __________                
         __________        __________        __________                
         __________        __________        __________                
         __________        __________        __________                
                                                                       
 * DETERMINATION OF THE ENGINE INFORMATION                             
    POWER & SPEED REQUIRED AT FULL LOAD                                
    ASPIRATION DESIRED:  NA_______;  T_______;  TA_______              
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    EXHAUST MANIFOLD TYPE:  WC_______;  DRY_______                     
    TYPE COOLING:  RADIATOR__________ FAN POWER__________              
                   HEAT EXCHANGER________________________              
                   COOLING TOWER_________________________              
                   OTHER_________________________________              
    AMBIENT CONDITION MODIFIERS:  TEMP___________________              
                                  ALTITUDE_______________              
    PACKAGE SIZE CONSTRAINTS: L_______; W_______; H_______             
                               WEIGHT__________                        
                                                                       
 * IDENTIFY CUSTOMER PREFERENCE ENGINE IF ANY:_____________________    
                                                                       
 * FOR ADDITIONAL DATA SHEETS DUPLICATE THIS FORM                      
DIESEL INDUSTRIAL PERFORMANCE                                          
*****************INDUSTRIAL ENGINE SELECTION GUIDE*****************    
                                                                       
INTRODUCTION                                                           
                                                                       
THE FOLLOWING SECTIONS PROVIDE DETAILED INFORMATION ON ANALYZING       
INDUSTRIAL APPLICATIONS.  THE INTENT OF THIS SECTION IS TO PROVIDE     
SUFFICIENT INFORMATION TO ALLOW DETERMINATION OF THE APPROPRIATE       
RATING TIER LEVEL AND SELECTION OF AN ACCEPTABLE ENGINE MODEL.         
                                                                       
THIS PROCESS INVOLVES A DETAILED ANALYSIS OF THE APPLICATION DUTY      
CYCLE IN TERMS OF TIME SPENT AT VARIOUS IDENTIFIABLE LOAD              
CONDITIONS AND TIME SPENT UNDER VARIOUS IDENTIFIABLE SPEED             
CONDITIONS.  A STEP-BY-STEP EXAMPLE DEPICTS HOW THE PROCESS            
UTILIZES THIS INFORMATION IN TERMS OF LOAD FACTOR AND SPEED FACTOR     
TO CALCULATE A RATING FACTOR.  THE RATING FACTOR CHART ALLOWS THE      
APPROPRIATE TIER LEVEL TO BE IDENTIFIED AS ONE MAJOR SELECTION         
CRITERIA.                                                              
                                                                       
THE INDUSTRIAL ENGINE SELECTION GUIDE WORKSHEET LEADS THE ANALYST      
STEP-BY-STEP THROUGH THE DISCOVERY PROCESS USING THE DUTY CYCLE AND    
OTHER REQUESTED INFORMATION TO SELECT A FINAL TIER LEVEL AND ENGINE    
CHOICE FOR THE APPLICATION IN QUESTION.                                
                                                                       
ANY FURTHER INQUIRIES CONCERNING THE UTILIZATION OF THIS PROCESS OR    
TO PURSUE SITUATIONS THAT DO NOT FIT THIS SELECTION PROCESS SHOULD     
BE DIRECTED TO THE FACTORY VIA YOUR NORMAL CONTACTS AND PROCEDURES.    
                                                                       
LOAD FACTOR                                                            
                                                                       
LOAD FACTOR (THE AVERAGE DEMAND ON AN ENGINE) CAN BE DETERMINED        
THROUGH ACTUAL FUEL CONSUMPTION.  IT CAN BE DETERMINED BY DIVIDING     
THE ACTUAL FUEL USED IN A WORK CYCLE BY THE AMOUNT OF FUEL THAT        
COULD BE CONSUMED AT THE STATED ENGINE RATING DURING THE SAME TIME     
PERIOD.                                                                
                                                                       
                     ACTUAL FUEL CONSUMED                              
                          (GAL OR L)                                   
          _____________________________________________                
             RATED FUEL RATE  X  LENGTH OF WORK CYCLE                  
                (GPH OR L/H)              (H)                          
                                                                       
A MORE PRECISE DETERMINATION OF LOAD FACTOR IS THROUGH DETAILED        
ANALYSIS OF THE DUTY CYCLE.                                            
                                                                       
DIESEL INDUSTRIAL PERFORMANCE                                          
DUTY CYCLE                                                             
                                                                       
A DUTY CYCLE ANALYSIS IS CRITICAL IN THE DETERMINATION OF THE          
APPROPRIATE RATING TIER.  THE DUTY CYCLE IS DEFINED AS THE TIME        
SPENT AT VARIOUS POWERS AND SPEEDS.  IT IS BEST TO DIVIDE THE DUTY     
CYCLE INTO AS MANY ELEMENTS OF POWER AS POSSIBLE (RATED, %'S OF        
RATED AND IDLE) AND AS MANY ELEMENTS OF SPEED AS POSSIBLE (RATED,      
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%'S OF RATED, HIGH IDLE, AND LOW IDLE).  THESE VALUES ARE USED IN      
THE CALCULATIONS OF LOAD FACTOR AND SPEED FACTOR.  MULTIPLYING THE     
LOAD FACTOR AND THE SPEED FACTOR TOGETHER RESULTS IN A RATING          
FACTOR.  THIS RATING FACTOR HELPS DETERMINE THE PROPER RATING TIER     
FOR THIS DUTY CYCLE.                                                   
                                                                       
POWER AND SPEED PROFILE FOR DUTY CYCLE                                 
-------------------------------------------------------------------    
     POWER (% RATED)  *  SPEED (% RATED)     *   TIME (% CYCLE)        
-------------------------------------------------------------------    
          100         *       100            *                         
                      *                      *                         
                      *                      *                         
   LOW IDLE = 10 *    * LOW IDLE = (25-40)** *                         
   HIGH IDLE = 10 *   * HIGH IDLE (110)***   *                         
-------------------------------------------------------------------    
                                                                       
*   ALL IDLE (LOW & HIGH) POWER IS ASSUMED AS 10% OF RATED POWER       
**  LOW IDLE SPEED IS USUALLY 25 - 40% OF RATED SPEED                  
*** HIGH IDLE SPEED IS USUALLY 110% OF RATED SPEED                     
                                                                       
(EXAMPLE OF A SIMPLE DUTY CYCLE)                                       
                                                                       
-------------------------------------------------------------------    
    POWER (% RATED) *  SPEED (% RATED)     *  TIME (% CYCLE)           
-------------------------------------------------------------------    
         100        *       100            *          50               
          80        *        85            *          10               
          50        *        75            *          20               
   LOW IDLE (10)    *  LOW IDLE (40)       *          10               
   HIGH IDLE (10)   *  HIGH IDLE (110)     *          10               
-------------------------------------------------------------------    
                                                                       
DIESEL INDUSTRIAL PERFORMANCE                                          
 * LOAD FACTOR CALCULATION                                             
    LOAD FACTOR = TOTAL OF % POWER X % TIME                            
          1.00 X .50 = .50                                             
           .80 X .10 = .08                                             
           .50 X .20 = .10                                             
           .10 X .10 = .01                                             
           .10 X .10 = .01                                             
               TOTAL = .70 OR 70% LOAD FACTOR                          
                                                                       
 * SPEED FACTOR CALCULATION                                            
    SPEED FACTOR = (TOTAL OF % SPEED X % TIME) SQUARED                 
         1.00 X .50 = .500                                             
          .85 X .10 = .085                                             
          .75 X .20 = .150                                             
          .40 X .10 = .040                                             
         1.10 X .10 = .110                                             
              TOTAL =(.885) SQUARED = .78 OR 78% SPEED FACTOR          
                                                                       
 * RATING FACTOR CALCULATION                                           
    LOAD FACTOR X SPEED FACTOR = RATING FACTOR                         
                                                                       
    CALCULATION:  .70 X .78 = .546 OR .55                              
                                                                       
    RESULT:  A .55 RATING FACTOR EQUATES TO A (C) TIER RATING (SEE     
             TIER RATING FACTOR CHART)                                 
                                                                       
SEE PRODUCT NEWS LEXH3256 FOR A DUTY CYCLE DIAGRAM                     
                                                                       
EXAMPLE OF A COMPLEX DUTY CYCLE                                        
                                                                       
-------------------------------------------------------------------    
    POWER (% RATED)  *  SPEED (% RATED)     *  TIME (% CYCLE)          
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-------------------------------------------------------------------    
         100         *       100            *          1               
          70         *        94            *         14               
          25         *        96            *          8               
          80         *        75            *          1               
          55         *        75            *          9               
          30         *        75            *         10               
          20         *        53            *         57               
-------------------------------------------------------------------    
                                                                       
DIESEL INDUSTRIAL PERFORMANCE                                          
 * LOAD FACTOR CALCULATION                                             
    LOAD FACTOR = TOTAL OF % POWER X % TIME                            
          1.00 X .01 = .010                                            
           .70 X .14 = .098                                            
           .25 X .08 = .020                                            
           .80 X .01 = .008                                            
           .55 X .09 = .050                                            
           .30 X .10 = .030                                            
           .20 X .57 = .114                                            
               TOTAL = .330 OR 33% LOAD FACTOR                         
                                                                       
 * SPEED FACTOR CALCULATION                                            
    SPEED FACTOR = (TOTAL OF % SPEED X % TIME) SQUARED                 
           1.00 X .01 = .010                                           
            .94 X .14 = .132                                           
            .96 X .08 = .077                                           
            .75 X .01 = .008                                           
            .75 X .09 = .068                                           
            .75 X .10 = .075                                           
            .53 X .57 = .302                                           
          TOTAL = (.672) SQUARED = .452 OR 45%                         
                                                                       
 * RATING FACTOR CALCULATION                                           
    LOAD FACTOR X SPEED FACTOR = RATING FACTOR                         
                                                                       
    CALCULATION:  .33 X .45 = .15                                      
                                                                       
    RESULT:  A .15 RATING FACTOR EQUATES TO A E TIER RATING (SEE       
             TIER RATING FACTOR CHART)                                 
                                                                       
                                                                       
(TIER IDENTIFICATION CHART)                                            
                TIER RATING FACTOR CHART                               
           (FACTOR)                       (RATING TIER)                
             1.00 ------------------------------------                 
                                                A                      
              .85 ------------------------------------                 
                                                B                      
              .65 ------------------------------------                 
                                                C                      
              .45 ------------------------------------                 
                                                D                      
              .25 ------------------------------------                 
                                                E                      
              .10 ------------------------------------                 
DIESEL INDUSTRIAL PERFORMANCE                                          
************INDUSTRIAL ENGINE SELECTION GUIDE**********************    
                                                                       
THE FOLLOWING INFORMATION NEEDS TO BE DETERMINED AND ENTERED IN THE    
SELECTION GUIDE.  TO ARRIVE AT THE CORRECT RESULT THE GUIDE SHOULD     
BE FILLED OUT AND DECISIONS MADE IN THE ORDER PROVIDED.  THE FIRST     
SECTION LEADS TO A DETERMINATION OF AN APPROPRIATE TIER LEVEL FOR      
THE APPLICATION DEFINED.  THE SECOND SECTION LEADS TO A                
DETERMINATION OF THE CORRECT ENGINE CONFIGURATION FOR THE              
APPLICATION WITHIN THE TIER LEVEL DETERMINED.                          
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 * DETERMINATION OF TIER LEVEL                                         
    STEP 1 - APPLICATION BACKGROUND INFORMATION FOR TIER SELECTION     
               REFERENCE:                                              
             FUNCTION OF ENGINE___________________________________     
             DRIVEN EQUIPMENT DESCRIPTION_________________________     
             ESTIMATE OF HOURS PER YEAR OF OPERATION______________     
             ESTIMATED LOAD FACTOR________________________________     
             MAX UNINTERRUPTED TIME AT FULL LOAD__________________     
             REFER TO "APPLICATION GUIDELINES" IN TMI FOR REFERENCE    
               TIER                                                    
                                                                       
    STEP 2 - DETERMINE LOAD & SPEED CYCLE INFORMATION IN AS FINE AN    
               INCREMENT AS POSSIBLE.  CONSTRUCT DUTY CYCLE &          
               CALCULATE "RATING FACTOR" PER TMI.                      
             WORKSHEET:                                                
POWER      SPEED       TIME       LOAD FACTOR       SPEED FACTOR       
(% RATED) (% RATED) (% CYCLE) (% POWER X % TIME) (% SPEED X % TIME)    
_________ _________  _________     _________         _________         
_________ _________  _________     _________         _________         
_________ _________  _________     _________         _________         
_________ _________  _________     _________         _________         
_________ _________  _________     _________         _________         
                           TOTAL:  _________         _________         
                                      TOTAL SQUARED= _________         
  POWER FACTOR CALCULATION:                                            
  * TOTAL LOAD FACTOR_____X SPEED FACTOR______= RATING FACTOR______    
                                                                       
   COMPARE RATING FACTOR TO TIER RATING FACTOR CHART PER TMI/          
   PRODUCT NEWS                                 SELECT TIER________    
   CONSTRUCT LOAD PROFILE CHART PER TMI/PRODUCT NEWS & COMPARE TO      
   PROFILES IN TMI/PRODUCT NEWS                 SELECT TIER________    
                                                                       
DIESEL INDUSTRIAL PERFORMANCE                                          
    STEP 3 - MAX TIME AT FULL LOAD PER CYCLE_______, ETC.              
             REFER TO "APPLICATION GUIDELINES" FOR COMPLETE            
             RESTRICTIONS.                                             
                                               SELECT TIER_______      
                                               RESULT____________      
    RESULT - COMPARE TIER DETERMINED & SELECT THE MOST RESTRICTIVE     
             TIER FROM STEPS 2 & 3.  THIS TIER WILL BE USED TO         
             SELECT THE ACCEPTABLE ENGINE IN THE ENGINE SELECTION      
             SECTION.                                                  
                                                                       
 * DETERMINATION OF THE ACCEPTABLE ENGINE                              
    STEP 4 - POWER & SPEED REQUIRED AT FULL LOAD_________________      
             ASPIRATION DESIRED:  NA_______; T_______; TA_______       
             EXHAUST MANIFOLD TYPE:  WC_______; DRY_______             
             TYPE COOLING:  RADIATOR_______ FAN POWER_______           
                            HEAT EXCHANGER_________                    
                            COOLING TOWER__________                    
                            OTHER__________________                    
             AMBIENT CONDITION MODIFIERS:  TEMP______________          
             PACKAGE SIZE CONSTRAINTS: L_______; W_______; H_______    
                                       WEIGHT____________              
                                                                       
             RESULT - REFER TO PRICE LIST & TMI AT THE PRESELECTED     
                      TIER TO PICK AN ACCEPTABLE ENGINE                
                      (DELIVERABLE POWER AT TIER LEVEL)                
                                        SELECT ENGINE____________      
                                                                       
    STEP 5 - IDENTIFY CUSTOMER PREFERENCE ENGINE IF ANY: _________     
                                                                       
 * IF POWER NEEDED IS OVER POWER AVAILABLE WITH PREFERENCE ENGINE      
   VERSUS THAT DETERMINED THROUGH THE SELECTION PROCESS THEN ACCEPT    
   THE SELECTED ENGINE OR REQUEST A SPECIAL RATING BY USING THE        
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   SPECIAL ENGINE RATING REQUEST (SERR) PROCESS.                       
                                                                       
FOR ADDITIONAL SELECTION GUIDE WORKSHEETS DUPLICATE THIS FORM.         
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APPENDIX D 
 

BACT Analysis 
 



 



   

BEST AVAILABLE TECHNOLOGY (BACT) ANALYSIS 

A control technology analysis has been performed for the proposed modification of the Butte 
Highlands Joint Venture (Butte Highlands) gold mine in accordance with guidance presented in 
ARM Title 17 of the Montana Administrative Rules (MT Rules) as well as the draft USEPA 
Guidance Document New Source Review Workshop Manual - Draft (October 1990).  Because 
potential emissions are less than PSD applicability thresholds, the project will not be subject to 
federal BACT and LAER requirements imposed on major sources.  Rather, the project is subject 
to Montana Department of Environmental Quality BACT (MTBACT) requirements as identified 
previously in Section 4 of the application. 

The emission limits proposed in this application are based on MTBACT guidance, a search of 
the USEPA’s RACT/BACT/LAER Clearinghouse (RBLC), the Texas Commission of 
Environmental Quality’s (TCEQ) guidelines, the California Air Resources Board’s (CARB) 
clearinghouse database and the Bay Area Air Quality Management District’s (BAAQMD) 
guidelines.  The MTBACT analysis largely focused on engines permitted after 2008 as the 
emission limits under NSPS Subpart IIII first became effective on July 11, 2006.  The MTBACT 
determination cannot be less stringent than the NSPS.  However, there are some 
determinations prior to 2008 that warranted discussion due to the use of add-on controls.  
Additional sources of particulate matter being considered for MTBACT include mining 
operations and fugitive sources. 

Section D.1 discusses the pollutants subject to MTBACT.  Section D.2 presents an overview of 
the "top-down" MTBACT assessment procedure used in this analysis.  The sources used to 
identify technically feasible control options are outlined in Section D.3.  Sections D.4 through 
D.8 present pollutant specific control technology determinations.  Section D.9 summarizes the 
proposed MTBACT emission limits for the Project. 

D.1 Pollutants Subject to MTBACT 
MTBACT is a MDEQ requirement, as listed in ARM Title 17 Chapter 8.752, that is defined as 
equipment, devices, methods, or techniques as determined by the MDEQ which will prevent, 
reduce, or control emissions of an air contaminant to the maximum degree possible and which 
are available or may be made available and taking into account energy, environmental, and 
economic impacts.  MTBACT for most sources is well-defined based upon previous permitting 
efforts.  For the proposed Butte Highlands gold mine, the pollutants evaluated for MTBACT are 
SO2, PM/PM10/PM2.5, NOx, CO, and VOC.  Butte Highlands’ proposed MTBACT limits for these 
pollutants are based on precedent established by MTBACT limits prescribed in MDEQ-issued 
Plan Approvals as well as permits issued in other states for similar diesel-fired compression 
engines. 

D.2 Approach Used in the MTBACT Analysis 
The MTBACT analysis presented here consists of up to five steps for each pollutant, as outlined 
below: 



   

 Identify all available control technologies; 

 Eliminate technically infeasible options; 

 Rank remaining options by control effectiveness; 

 Evaluate remaining options (determine the most efficient based on economic analysis and 
energy/environmental impacts); and 

 Select MTBACT and document results. 

The first step in determining MTBACT is the review of available control options.  Each option is 
evaluated from the standpoint of technical feasibility for application to the subject source.  All of 
the technically feasible options are then ranked in descending order of control efficiency.  
Consistent with MDEQ policy, the MTBACT analysis then proceeds in the “top-down” format.  In 
a top-down MTBACT analysis, the most effective control options that are feasible for 
implementation are evaluated on the basis of economic, energy, and secondary environmental 
impacts.  If the “top” alternative is economically feasible and does not have detrimental energy 
or environmental impacts, then the “top” alternative is selected as BACT. 

If the most stringent technology is determined to be “not achievable” based on technical 
considerations, or economic, energy, or environmental impacts, then the next most stringent 
alternative is evaluated in the same fashion.  The analysis proceeds until a technology cannot 
be eliminated from consideration based on the economic, energy, and secondary environmental 
impacts.  This technology, which could be the inherent equipment design, is then determined to 
represent MTBACT for the subject source.  If all of the technically feasible control technologies 
are shown to be economically infeasible, then MTBACT may be set at no control for the specific 
source in question.   
 
MTBACT is expressed as an emission rate and may be achieved from one, or the combination 
of, the following: (1) change in the raw material processes; (2) a process modification; and (3) 
add-on controls. Each technique for achieving MTBACT is discussed below.   
 
Change in Raw Materials 
 
This emission-limiting technique is typically considered for industrial processes that use 
chemicals such as solvents, where substitution with a lower emitting chemical may be 
technically feasible. In this case, the "raw material" is a fuel to be combusted. The sole fuel for 
the Project will be diesel that satisfies the applicable requirements of 40 CFR 80.500.  Other 
fossil fuels that may result in lower uncontrolled emissions are not available or require additional 
infrastructure which is not cost effective for this remote site.  
 
Process Modifications 
 
Process modifications are typically considered for industrial processes that use chemicals 
where a change in the process methods or conditions may result in lower emissions. In this 



   

case, the "process" is a compression engine and material handling operations. Emissions and 
emissions control is influenced by key aspects of engine design and operation including the 
design of the engine, the fuel combusted, the air to fuel ratio, combustion controls, and the 
operational mode of the engine.  Emissions and emissions controls for mining operations is 
influenced by the moisture content of the material. 
 
The engines proposed for this Project are Tier 2 and Tier 3 compression ignition (CI) engines. 
The proposed engines are turbocharged and aftercooled ,which provide better control of the air 
to fuel ratio.  A more detailed discussion of the process modifications employed to minimize 
emissions from the Project will be discussed under each pollutant specific MTBACT 
determination. 
 
Add-on Controls 
 
Emissions from CI engines can be controlled by the use of low emission combustors and add-on 
controls such as SCR, catalytic oxidation, and particulate traps.  Several of these technologies 
have been used on CI engines. A more detailed discussion of these technologies follows under 
each pollutant specific MTBACT determination. 
 
Add-on controls for material handling include the addition of moisture by water sprays or pre-
moistening of the material.  Control devices such as baghouses and cyclones are not practical 
given the source types of particulate emissions from material handling operations. 

D.3 Sources Consulted to Determine MTBACT 
In evaluating MTBACT, the Project reviewed prior MDEQ, EPA, CARB, BAAQMD, and TCEQ 
recommended sources of information for determining BACT, specifically:  
 

 Preconstruction permits recently issued for other similar sources;  
 

 Levels “demonstrated in practice” at other facilities as determined by other agencies, 
including review of EPA’s RACT/BACT/LAER Clearinghouse (RBLC); 
 

 New Source Performance Standards; 
 

 CARB BACT Database; 
 

 BAAQMD BACT Guidelines; and 
 

 TCEQ BACT Guidelines. 
 
EPA's RBLC database and CARB’s BACT database contains a listing of control technology and 
emission rate determinations for major sources and includes numerous recent BACT and LAER 
determinations.  A review of the BACT determinations provided by the RBLC database and 



   

other recently issued permits was conducted separately for large (>500 hp) and small (< 500 
hp) diesel-fired compression engines, similar to those proposed by Butte Highlands.   
 
A complete summary of relevant diesel-fired compression ignition projects and emission limits is 
provided in Table D-1 for similarly sized diesel-fired CI engines.  A discussion of pollutant-
specific emission limits for the projects listed in Table D-1 is provided in more detail in the 
following sections. 



   

Table D-1  Approved BACT Control Methods and Emissions 
 

Source Company Generator 
Size 

Pollutant Control Method Emission 
Limit 

Control 
Cost 

EPA Nushagak Electric 
cooperative 

1050 KW NOx After cooler, 
electronic controls 

24.9 lb/hr 620 $/ton 

   CO Emission Limit 90 t/yr 0 $/ton 

   PM None 0.05 gr/dscf 0 $/ton 

   SOx 0.5% S in fuel 63.3 t/yr 0 $/ton 

EPA Bridgstone/ 
Firestone 

624 HP NOx Ignition timing retard 7.8 lb/hr 
(5.67 g/HP-hr) 

0 $/ton 

   SOx None listed 2.3 lb/MMBTU 0 $/ton 

EPA Aggregate 
Industries 

536 HP NOx None listed 26.1 lb/hr 0 $/ton 

   CO Good operating 
practices 

45 lb/hr 0 $/ton 

   PM Low sulfur diesel 2.21 lb/hr 0 $/ton 

   SOx Low sulfur diesel 26.1 lb/hr 0 $/ton 

   VOC None listed 14.4 lb/hr 0 $/ton 

EPA International Paper 587 HP NOx Preventative  18.1 lb/hr 0 $/ton 

   CO maintenance 10.6 lb/hr 0 $/ton 

   PM  1.3 lb/hr 0 $/ton 

   SOx  1.2 lb/hr 0 $/ton 

   VOC  2.7 lb/hr 0 $/ton 

EPA Department of Army 587 HP NOx Preventative 
Maintenance 

1.4 lb/hr 0 $/ton 

   SO2 None listed 2.3 lb/MMBTU 0 $/ton 

BAAQMD (BACT Guideline) >50 BHP NOx SCR + certified 
engine 

85% [1] 

Certified [2] 
NA 

CO Catalytic oxidizer 50% [1] 

2.75 g/bhp-hr [2] 
NA 

SO2 Low sulfur fuel Not specified[1] 

CARB diesel[2] 
NA 

PM10 Not specified Not specified[1] 

0.01 g/bhp-hr[2] 
NA 

POC Catalytic oxidizer 50%[1] 

Certified[2] 
NA 

TDEQ (BACT Guideline) < 10 MW 
West 

NOx NA 3.11 lb/MW-hr 
(1.41 g/kW-hr) 

NA 

  Texas SOx 0.05 wt% sulfur NA NA 



   

Source Company Generator 
Size 

Pollutant Control Method Emission 
Limit 

Control 
Cost 

CARB National Steel 1030 HP NOx SCR 54 ppmv Not 
provided 

   CO Particulate filter 450 ppmv Not 
provided 

[1]  Technologically Feasible/Cost Effective (% reduction from current tier) 
[2]  Achieved in Practice 



   

 

D.4 Control of Nitrogen Oxides 

Nitrogen oxides (NOX) formed during the combustion of fuel in internal combustion engines are 
generally classified as either thermal NOx or fuel-related NOx.  Thermal NOx results when 
atmospheric nitrogen is oxidized at high temperatures to yield nitrogen oxide (NO), nitrogen 
dioxide (NO2) and other oxides of nitrogen.  Fuel-related NOx is formed from the oxidation of 
chemically bound nitrogen in the fuel.  Fuel-related NOx is negligible for diesel combustion 
because there is little fuel bound nitrogen in diesel that is compliant with 40 CFR 80.500.  
Therefore, NOx emissions from the combustion of diesel result primarily from thermal NOx due to 
the high combustion temperatures and pressure.  The generation of thermal NOx varies with the 
air to fuel ratio, combustion temperature, pressure, and residence time.  
 
NOx emissions can be minimized by limiting thermal NOX formation through advanced low 
emission engine design, combustion modifications and/or combustion controls.  Available 
combustion controls include the use of a turbocharger and aftercooler, optimization of the air to 
fuel mixture, reduction of residence time at high temperatures and ignition retard.   
 
Back-end controls remove NOx from the exhaust gas stream once NOx has been formed.  
Selective catalytic reduction (SCR), using ammonia or urea as a reagent, represents the current 
state-of-the-art for back-end gas engine controls for CI engines and is considered the most 
stringent level of control.  However, due to advancements in engine technology, relatively few 
projects have been required to install SCR on CI engines. Injection timing retardation or air to 
fuel ratio control also reduces the peak temperature in the flame zone.  These techniques can 
achieve up to 25 percent control efficiency, although the amount of reduction depends upon the 
specific engine design (USEPA, 1999). 
 
The following discussion will demonstrate that the proposed NOx emission rate, achieved by 
engine design and operation, meet MTBACT requirements.  A discussion of add-on control 
technologies, including SCR and is also provided below. 
  
D.4.1 Selective Catalytic Reduction (SCR) 
 
The exhaust stream of compression engines is compatible with the SCR operating environment, 
making this a technically feasible control technology. The base metal catalysts found in many 
SCR units is compatible with exhaust temperatures between 500°F and 900°F.  SCR uses 
ammonia in the presence of a catalyst to reduce NOx to N2 and water (H2O). The general 
chemical reactions are:  
 
 4NO + 4NH3 + O2 → 4N2 + 6H2O; and 
 
 2NO2 + 4NH3 + O2 → 3N2 + 6H2O. 

  



   

The reactions take place on the surface of a catalyst. The function of the catalyst is to effectively 
lower the activation energy of the NOx decomposition reaction.  Technical factors related to this 
technology include the catalyst reactor design, optimum operating temperature, sulfur content of 
the fuel, and design of the ammonia injection system.  An SCR system is composed of an 
ammonia storage tank, ammonia forwarding pumps and controls, an injection grid (a system of 
nozzles that spray ammonia into the exhaust gas ductwork), a reactor which contains the 
catalyst, and instrumentation and controls.  The injection grid disperses NH3 in the flue gas 
upstream of the catalyst, and NH3 and NOx are reduced to N2 and H2O in the catalyst reactor.  
This control technique reduces both thermal NOx and fuel-bound NOx. 
 
Ammonia is injected into the SCR in excess of stoichiometric amounts to achieve maximum 
conversion of NOx.  Although this reduces NOx emissions substantially, some of the ammonia 
does not react, passes through the SCR reactor, and is exhausted to the atmosphere.  This is 
called “ammonia slip.”   
 
The proposed engines that will be used for the Project will operate with exhaust gas 
temperatures in the normal range of about 850°F to 900°F.  This temperature is just within the 
acceptable high range for vanadium/titanium-based SCR systems. The expected removal 
efficiency of SCR on compression engines is 80%.  However, as demonstrated in Section D.4.5, 
SCR is not cost effective for the Project. 
 
D.4.2 Non-Selective Catalytic Reduction (NSCR) 
 
NSCR is a viable control technology for rich burn engines and is typically referred to as 3-way 
catalyst as it controls CO and VOCs in addition to NOx. Unlike SCR, NSCR does not require the 
use of a reactant to convert the pollutants to inert gases.  The NSCR contains a catalyst that 
facilitates the reaction of NOX with either CO, VOCs, or Hydrogen at elevated temperatures to 
form nitrogen, water, and/or CO2.  An NSCR also contains an oxidation catalyst to convert CO 
and VOCs to water and CO2. NSCR may achieve more than 90 percent removal for NOx, 80 
percent removal for CO and 50 percent removal for VOCs in rich burn engines.  However, this 
technology however, is not technically feasible for CI engines due to the higher oxygen 
concentrations present in the exhaust causing the CO and VOC to react preferentially with 
oxygen instead of the NOx.   
 
Therefore, NSCR was determined to be not technically feasible for MTBACT for the Project 
 
D.4.3 Combustion Modifications 
 
There are several combustion modifications that can be employed for stationary compression 
engines to reduce NOx emissions. The two primary mechanisms that provide the best return are 
aftercooling and turbocharging.  Aftercooling cools the engine intake air after the turbocharger 
and prior to introduction to the cylinder.  This lowers the combustion temperature thereby 



   

decreasing NOx and also increasing power.  Turbocharging compresses the intake air to 
increase the air injection, and fuel injection, in the cylinder which increases engine power. 
 
For CI engines, there is generally a trade-off between low NOx emissions and high engine 
efficiency. There is also a trade-off between low NOx emissions and emissions of products of 
incomplete combustion (CO and VOCs). There are three options to address these trade-offs 
based on regulations and economics. The first is to control to the lowest NOx level while 
accepting a fuel efficiency penalty and possibly higher CO and VOC emissions. The second 
option is finding an optimal balance between emissions and efficiency. The third option is to 
design for highest efficiency and use post-combustion exhaust treatment.  All of these options 
have been considered in this analysis. 
 
The proposed engines are Tier 2 and Tier 3 engines equipped with a turbocharger and 
aftercooler to control the air to fuel ratio and reduce the peak temperature, resulting in lower 
NOx emissions.   
 
D.4.3.1 Economic, Environmental and Energy Considerations 
 
If the MTBACT proposal is not the top level of control from the technically feasible alternatives, 
the applicant must demonstrate why the top level technology does not represent MTBACT for 
the project.  This demonstration is based on the economic, energy, or secondary environmental 
impacts of that technology. The top control technology for the Project is SCR as determined by 
the CARB BACT determination. The following discusses the economic, energy, and secondary 
environmental impacts of using SCR on the Project. 

Economic Impacts 

Economic impacts are determined by quantifying the total capital investment, annual operating 
costs, and pollutant removal cost-effectiveness for the control technology under consideration.   

The total capital investment is comprised of the basic equipment cost plus direct and indirect 
installation costs.  Direct installation costs include costs for foundations and supports, erecting 
and handling the equipment, electrical work, piping, insulation and painting.  Indirect installation 
costs include engineering costs, construction and field expenses, contractor fees, process 
modeling, start-up and performance test costs, and contingencies. 

Annual operating costs include direct and indirect operating costs.  Direct operating costs 
include costs for raw materials, utilities (steam, electricity, fuel, water), waste treatment and 
disposal, maintenance materials, replacement parts and operating, supervisory, and 
maintenance labor.  Indirect operating costs include administrative charges, property taxes, 
insurance, and capital recovery.  The capital recovery cost is the annualized cost of the total 
capital investment (i.e., capital investment amortized over the expected life of the control 
equipment to give a uniform annual payment necessary to repay the investment). 



   

The cost effectiveness of the SCR is calculated by dividing its total annual cost, including 
amortized capital costs plus operating costs, by the amount of emissions that that the SCR 
removes.  Cost effectiveness is the measure by which regulatory agencies judge the economic 
feasibility of a specific control technology.  

The cost/economic impacts analyses provided in this BACT assessment are based primarily on 
budgetary-level capital and operating cost assessments estimated using the methodology in the 
USEPA’s Office of Air Quality Planning and Standards (OAQPS) Air Pollution Control Cost 
Manual, Sixth Edition (EPA 452/B-02-001) (USEPA, 2002b).  Some costs estimated from data 
in this manual were based on equipment cost data obtained in earlier years.  These data were 
escalated, where necessary, to be representative of current costs by applying the appropriate 
cost escalation indices from the Marshal & Swift Equipment Cost Index (Chemical Engineering, 
October 2008).   

Energy Impacts 

The energy requirements of adding on SCR are evaluated to determine whether it’s use will 
result in any significant or unusual positive or negative energy impacts.  Only direct energy 
impacts are considered.  The annual energy impacts resulting from using an SCR system would 
be a decrease in energy efficiency of the energy and increased use of diesel. 

Secondary Environmental Impacts 

The analysis of secondary environmental impacts is conducted by quantifying the solid, liquid, 
and gaseous discharges from the control alternative under consideration. Secondary 
environmental impacts include solid and hazardous wastes such as spent catalysts and 
additional air emissions (including air toxics, greenhouse gases, and pollutants other than the 
one under review).  An SCR system would generate emissions of ammonia and also a solid 
waste stream in the form of spent catalyst that would have a negative environmental impact. 
 
Based upon this analysis, SCR was determined to be not cost effective for the Project with a 
total cost to control of greater than $4,400 per ton of NOX controlled for each engine.   
 
D.4.4 Control Technology Determinations for NOx 

A summary of recent NOx BACT determinations contained in the RBLC and CARB database for 
diesel-fired compression ignition stationary engines is provided in Table D-1.  The lowest 
permitted NOx emission level for compression ignition engines firing diesel is 54 ppmv (CARB) 
and 85% reduction of the current tier standard (BAAQMD) through the application of SCR.  The 
CARB and BAAQMD areas are marginal to severe nonattainment for the eight-hour ozone 
standard and therefore, SCR was required in order to meet LAER requirements and 
consequently cost effectiveness is not considered during permit review.  

 
  



   

D.4.5. Proposed MTBACT for NOx 
 
Table D2 shows the technologies that were considered for MTBACT and the applicability of 
each technology for Butte Highlands. 
 

NOX Control Technology Applicability 
NSCR Not applicable for CI engines 

SCR Applicable but too expensive for the 5 year 
lifespan of the project 

Aftercooling and Turbocharging Selected for this project 

Change in fuel Not practical or cost effective for this site 

Good maintenance practices Selected for this project 

 
The Project is proposing MTBACT to be installation of Tier 2 and Tier 3 rated engines, equipped 
with turbochargers and aftercoolers to minimize NOx emissions. These controls will limit NOX 
emissions to 6.4 grams per kilowatt-hour (g/kW-hr) for the Generator Engine (Tier 2), 4.0 g/kW-
hr for the Compressor and Crusher Engines (Tier 3 > 75 kW) and 4.7 g/kW-hr for the Screen 
Engine(Tier 3 37 ≥ kW < 75) firing diesel as the sole fuel.  These emission levels are compliant 
with the NOx emission limits specified under NSPS Subpart IIII. 
 
 
 

D.5 Control of CO   

Emissions of CO from CI engines occur as an intermediate combustion product that appears in 
the exhaust when the reaction of CO to CO2 cannot proceed to completion.  This situation 
occurs when there is a lack of oxygen during combustion (e.g., rich burn), if the combustion 
temperature is low, or if residence time in the cylinder is too short.  The oxidation rate of CO can 
be accelerated to a certain extent by improvements in air and fuel mixing during the combustion 
process.  In addition, several of the combustion modifications designed to reduce NOx 
emissions will likely increase CO emissions to some extent. As previously discussed, there is a 
trade-off between low NOx emissions and emissions of products of incomplete combustion (CO 
and unburned hydrocarbons). 

CO emissions are minimized by the use of proper combustor design, good combustion practices 
and add-on controls.  In reviewing the control technology alternatives for the Project, two CO 
control techniques were identified: catalytic oxidation and efficient combustion.  The most 
stringent control technology is catalytic oxidation.  Oxidation catalyst systems consist of a 
passive reactor comprised of a honeycomb grid of metal panels coated with a platinum catalyst.  
The catalyst grid is placed in the engine exhaust where the optimum reaction temperature can 
be maintained at greater than 500°F.  In these systems, typically 90 percent of the CO is 
oxidized to CO2.   
 



   

An oxidation catalyst is considered technically feasible to control CO emissions from 
compression engines.  Each engine type has unique emission performance that will affect both 
uncontrolled and controlled emissions levels.  
 
A cost to control evaluation for oxidation catalysts yielded a total cost to control greater than 
$28,000 per ton of CO removed for all of the proposed engines.  Therefore, it was determined 
that oxidation catalysts were not cost effective for the Project.  

D.5.1 Proposed MTBACT for CO 

A summary of recent CO BACT determinations for CI engines firing diesel is provided in Table 
D-1.  Based on prior permitted CO emission limits and the cost to control evaluation for an 
oxidiation catalyst, the proposed CO MTBACT for the Project is use of the highest Tier engine 
available and good maintenance practices.  The proposed CO MTBACT emission levels are 
summarized in Section D.5.9 

 

D.6 Control of Particulate Matter  

Emissions of particulate matter (PM10 and PM2.5) from diesel-fired compression ignition engines 
result from inert solids contained in the fuel and unburned fuel hydrocarbons which agglomerate 
to form particles. The low sulfur diesel fuel proposed for the project has few inert solids and 
therefore the majority of particulate matter emissions will be from agglomerated particles.  
Particulates formed in this manner can be assumed to be less than 2.5 micrometers in diameter.  
Therefore, PM2.5 and PM10 emission rates were assumed to be the same.  The most commonly 
utilized methods of minimizing PM10/PM2.5 emissions from CI engines are good combustion 
practices and particulate filters.  Post-combustion controls, such as baghouses, scrubbers, and 
electrostatic precipitators are impractical due to the high pressure drops associated with these 
units and the low concentrations of PM10/PM2.5 present in the exhaust gas.   
 
A cost evaluation for particulate filters yielded a total cost to control greater than $80,000 per ton 
of PM removed for all of the proposed engines.  Therefore, it was determined that particulate 
filters were not cost effective for the Project.   
 
Typical PM10/PM2.5 fugitive emissions at a mining facility result from the crushing and screening 
of ore and from storage piles.  Other fugitive dust emissions result from vehicle travel on 
unpaved roads.  BACT for fugitive dust control from roads involves the application of water, the 
application of surfactants, or paving.  BACT for fugitive dust control from material handling and 
storage at mining facilities is the application of water and enclosing of transfer points. 
 



   

D.6.1 Proposed MTBACT for PM 

CI Engines 

A summary of recent PM10/PM2.5 BACT determinations for CI engines firing diesel is provided in 
Table D-1.  Based on prior permitted PM10/PM2.5  emission limits and the cost to control 
evaluation for particulate filters, the proposed PM MTBACT for the Project is use of the highest 
Tier engine, low sulfur fuel, and good maintenance practices.   

Material Handling 

For material handling operations, the plant will apply water where necessary and maintain 
opacity levels at or below regulatory limits.  Butte Highlands will apply water to material storage 
piles and maintain opacity levels at or below limits in the Administrative Rules of Montana 
(ARM), 17.8.304. 

Unpaved Roads 

Butte Highlands will apply water or surfactants to all unpaved roads within the facility and 
maintain opacity within ARM 17.8.304.  

 

D.7 Control of SO2  

Emissions of SO2 from diesel-fired compression ignition engines result from oxidation of sulfur 
contained in the fuel.  The Project will control SO2 emissions through the use of diesel fuel 
compliant with 40 CFR 80.510(b) having a sulfur content no greater then 0.0015% (15 ppmw).  
This is the most stringent level of SO2 control for diesel engines. 
 
D.8  Control of VOC   

Emissions of VOC from diesel-fired compression ignition engines occur as a result of 
incomplete combustion of the fuel.  Similar to CO, VOC emissions are minimized by the use of 
proper combustor design, good combustion practices and add-on controls.   
 
In reviewing control technology alternatives for the Project, two VOC control techniques were 
identified: catalytic oxidation and efficient combustion.  The most stringent control technology is 
catalytic oxidation.  Oxidation catalyst systems consist of a passive reactor comprised of a 
honeycomb grid of metal panels coated with a platinum catalyst.  The catalyst grid is placed in 
the engine exhaust where the optimum reaction temperature can be maintained at greater than 
500ºF.  The catalyst will control VOC emissions at varying efficiencies depending upon the 
speciation.  Unburned straight chain hydrocarbons from the diesel combustion, such as 
propane, will pass through the catalyst relatively uncontrolled, while other VOCs, such as 
aldehydes, will be controlled at 80 – 90 percent levels. 



   

 
A summary (Tables D-1) of recent VOC control technology determinations contained in the 
RBLC for diesel-fired compression ignition engines indicate that similar to CO, permitted VOC 
emission levels vary based on engine design and control technology. Permitted VOC levels for 
the 500 to 600 HP generators range from 2.7 to 14.4 lb/hr (EPA) and 50% of the current Tier 
limit (BAAQMD).  Based on prior permitted VOC emission limits, the proposed VOC MTBACT 
for the Project is use of the highest Tier engine available and good maintenance practices.  The 
proposed VOC MTBACT emission levels are summarized in Section D.9 represented as 
hydrocarbons (HC).   
  

D.9 Emission Limit and Control Technology Summary 

The tables below provide  summaries of proposed MTBACT emission limits and control 
technologies for the Project. 

 
Table D-3.  Proposed Emission Limits for the 1502 HP Generator 

Pollutant Emission Rate1 Proposed BACT 
NOx + HC 6.4 g/kW-hr,  Use of the highest Tier engines currently 

available.  Engines with turbocharger and 
aftercooler 

CO 3.5 g/kW-hr  Use of the highest Tier engines currently 
available.  Engines with turbocharger and 
aftercooler 

PM10/PM2.5 0.2 g/kW-hr Use of the highest Tier engines currently 
available.  Engines with turbocharger and 
aftercooler 

SO2 3.67 g/HP-hr Low sulfur diesel fuel 
1. Emission Rate based on Standard EPA test cycles and fuel which differ from the 

maximum emission rate  
 

Table D-4.  Proposed Emission Limits for the 540 HP Compressor and 350 HP Engine 

Pollutant Emission Rate1 Proposed BACT 
NOx + HC 4.0 g/kW-hr,  Use of the highest Tier engines currently 

available.  Engines with turbocharger and 
aftercooler 

CO 3.5 g/kW-hr  Use of the highest Tier engines currently 
available.  Engines with turbocharger and 
aftercooler 

PM10/PM2.5 0.2 g/kW-hr Use of the highest Tier engines currently 
available.  Engines with turbocharger and 
aftercooler 

SO2 0.93 g/HP-hr Low sulfur diesel fuel 
1. Emission Rate based on Standard EPA test cycles and fuel which differ from the 

maximum emission rate  
 



   

Table D-5.  Proposed Emission Limits for the 100 HP Engine 

Pollutant Emission Rate1 Proposed BACT 
NOx + HC 4.7 g/kW-hr,  Use of the highest Tier engines currently 

available.  Engines with turbocharger and 
aftercooler 

CO 5.0 g/kW-hr  Use of the highest Tier engines currently 
available.  Engines with turbocharger and 
aftercooler 

PM10/PM2.5 0.4 g/kW-hr Use of the highest Tier engines currently 
available.  Engines with turbocharger and 
aftercooler 

SO2 0.93 g/HP-hr Low sulfur diesel fuel 
1. Emission Rate based on Standard EPA test cycles and fuel which differ from the 

maximum emission rate  



   

Attachment D-1 
 

SCR Cost Analyses 
 

  



Generator Calculations

Equation 2.4

Equation 2.9

Equation 2.19

Equation 2.20 nadj = 0.2869 + (1.058 x n)

Equation 2.21 NOxadj = 0.8524 + (0.3208 x NOxin)

Equation 2.22 Slipadj = 1.2835 - (0.0567 x Slip) Slip = 2 ppm

Equation 2.23 Sadj = 0.9636 + (0.0455 x S) S = 15%

Equation 2.24 Tadj = 15.16 - (0.03937 x T) + (2.74x10-5 x T2)

Equation 2.25

Equation 2.26 SCR Cross Sectional Area = ASCR = 1.15 x Acatalyst
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Equation 2.27 length = width = (ASCR)0.5

Equation 2.28

Equation 2.29
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Equation 2.30 total number of layers = ntotal = nlayer + nempty

Equation 2.31

Equation 2.32

Equation 2.33

Equation 2.34

Equation 2.35 Tank Volume = qsol x t

Equation 2.36

Equation 2.37

Equation 2 38
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Equation 2.38

Equation 2.39
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Equation 2.40

Equation 2.41

Table 2.5
General Facilities= 0.05 x A

Engineering and Home Office fees= 0.10 x A

Process Contingency= 0.05 x A

Total Indirect Installation Costs = B

Project Contingency = (A + B) x 0.15

Total Plant Cost = A + B + C

Preproduction Cost = 0.02 x D

Inventory capital= Volreagent (gal) x Costreagent ($/gal)

Total Capital Investment = D+G+H

Maintenance Cost= 0.015 x TCI

Annual Reagent Cost= qreagent x Costreag x top
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Equation 2.48

Equation 2.50

Equation 2.51

Equation 2.52

Equation 2.53 Y = hcatalyst / hyear

Equation 2.54 IDAC = CRF x TCI
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Equation 2.55

Equation 2.56 Total annual cost = DAC + IAC

Equation 2.58 Cost Effectiveness = Total annual cost / Tons of NOx Removed
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Fuel Consumption Rate 74.3 gal/hr
Generator Heat Input 10.18 MMBTU/hr
Capacity Factor 100%
Uncontrolled NOx Emission Rate 6.08 g/kW-hr or
Uncontrolled NOx Emission Rate 1.91 lb/MMBTU
NH3 Slip 2 ppmvd
SCR Temp 964 F
Fuel Sulfur Content 0.15%
Control Efficiency 85% BAAQMD BACT 
Actual Stoichiometric Ratio (ASR) 1.05 EPA Default (Equation 2.11)
Flue Gas Flow Rate 8,391 ACFM (Manufacturer's Data)
Residence Time 0.2 seconds
Space Velocity(1) 5 (1 divided by residence time, EPA eqn. 2.13)
Reactor Volume 32 ft3
Space Velocity(2) 263.3 (ACFM divided by reactor volume, EPA eqn. 2.14)
NOx Efficiency Adjustment Factor 1.1862 Equation 2.20
Adjustment For Inlet NOx 1.4639 Equation 2.21
NH3 slip adjustment 1.17 Equation 2.22
Coal Sulfur Adjustment 0.9637 Equation 2.23
Temperature Adjustment 2.670 Equation 2.24
Catalyst Volume 150 Equation 2.19
Reactor Dimensions (Area) 8.7 Equation 2.25
Reactor Cross Sectional Area 10.1 Equation 2.26
Reactor Length and Width 3.2 Equation 2.27
Number Of Catalyst Layers 6 Equation 2.28
Layer Height 3.9 Equation 2.29
Total Catalyst Layers inc. empty 7 Equation 2.30
Height Of Reactor 85.0 Equation 2.31
Reagent Consumption (lb/hr) 22.1 Equation 2.32 (@ 29%NH3)
Reagent Consumption (gph) 6.00 7.5 lbs/gal
Tank Size (gals) 4,320 30 day capacity
SCR Height Adjustment (Fhscr) 332.1 Equation 2.37
NH3 Flow Adjustment 845.2 Equation 2.38
Retrofit Adjustment 0 Equation 2.39
Initial Catalyst Charge $35,890 Equation 2.43 ($240/CF)
Direct Capital Cost (DCC) $292,500 Manufacturer's Estimate

Indirect Costs (ICC)

General facilities $14,625 Table 2.5
Engineering & Fees $29,250 Table 2.5
Process Contingency $14,625 Table 2.5
Project Contingency $52,650 Table 2.5

Total Installed Capital Cost $403,650
$404 $/kW (1)
$269 $/BHP (1)

EPA OAQPS COST TO CONTROL MANUAL
1502 HP GENERATOR SCR CAPITAL COSTS - ADOPTED FROM SECTION 4.2



Annual Maintenance Costs $6,055 Equation 2.46
Annual Reagent Cost $157,680 Equation 2.47 @ $3.00/gal
Electrical Costs $1,461 @ $50/MWh
Catalyst Replacement $2,475 One layer every 24,000 hrs @ 7%
Capital Recovery $96,988 5 years @ 7%

Total Annual Operating Costs $264,658

Cost To Control (2) $4,451 per ton NOx removed

=========================================

(2)  Emission rate based on "Nominal Data", 15.97 lb/hr.

EPA OAQPS COST TO CONTROL MANUAL
GENERATOR SCR CAPITAL COSTS - ADOPTED FROM SECTION 4.2

(1)  Assumes default electrical costs and that additional power can be supplied by line power or no increase in 
generator size



Fuel Consumption Rate 205.19 lbs/hr
Generator Heat Input 3.96 MMBTU/hr
Capacity Factor 100%
Uncontrolled NOx Emission Rate 4.269 g/kW-hr or
Uncontrolled NOx Emission Rate 0.37 lb/MMBTU
NH3 Slip 2 ppmvd
SCR Temp 937 F 
Fuel Sulfur Content 0.15%
Control Efficiency 85% BAAQMD BACT 
Actual Stoichiometric Ratio (ASR) 1.05 EPA Default (Equation 2.11)
Flue Gas Flow Rate 3,471 ACFM (Manufacturer)
Residence Time 0.2 seconds
Space Velocity(1) 5 (1 divided by residence time, EPA eqn. 2.13)
Reactor Volume 8 ft3
Space Velocity(2) 409.4 (ACFM divided by reactor volume, EPA eqn. 2.14)
NOx Efficiency Adjustment Factor 1.1862 Equation 2.20
Adjustment For Inlet NOx 0.9721 Equation 2.21
NH3 slip adjustment 1.17 Equation 2.22
Coal Sulfur Adjustment 0.9637 Equation 2.23
Temperature Adjustment 2.327 Equation 2.24
Catalyst Volume 34 Equation 2.19
Reactor Dimensions (Area) 3.6 Equation 2.25
Reactor Cross Sectional Area 4.2 Equation 2.26
Reactor Length and Width 2.0 Equation 2.27
Number Of Catalyst Layers 3 Equation 2.28
Layer Height 4.1 Equation 2.29
Total Catalyst Layers inc. empty 4 Equation 2.30
Height Of Reactor 53.4 Equation 2.31
Reagent Consumption (lb/hr) 1.7 Equation 2.32 (@ 29%NH3)
Reagent Consumption (gph) 2.00 7.5 lbs/gal
Tank Size (gals) 1,440 30 day capacity
SCR Height Adjustment (Fhscr) 139.0 Equation 2.37
NH3 Flow Adjustment 127.4 Equation 2.38
Retrofit Adjustment 0 Equation 2.39
Initial Catalyst Charge $8,078 Equation 2.43 ($240/CF)
Direct Capital Cost (DCC) $140,335 Manufacturer's Estimate

Indirect Costs (ICC)

General facilities $7,017 Table 2.5
Engineering & Fees $14,034 Table 2.5
Process Contingency $7,017 Table 2.5
Project Contingency $25,260 Table 2.5

Total Installed Capital Cost $193,662
$194 $/kW (1)
$129 $/BHP (1)

EPA OAQPS COST TO CONTROL MANUAL
540 HP COMPRESSOR SCR CAPITAL COSTS - ADOPTED FROM SECTION 4.2



Annual Maintenance Costs $2,905 Equation 2.46
Annual Reagent Cost $52,560 Equation 2.47 @ $3.00/gal
Electrical Costs $331 @ $50/MWh
Catalyst Replacement $1,114 One layer every 24,000 hrs @ 7%
Capital Recovery $46,576 5 years @ 7%

Total Annual Operating Costs $103,486

Cost To Control (2) $7,334 per ton NOx removed

=========================================

(2)  Emission rate based on "Nominal Data", 3.79 lb/hr.

EPA OAQPS COST TO CONTROL MANUAL
GENERATOR SCR CAPITAL COSTS - ADOPTED FROM SECTION 4.2

(1)  Assumes default electrical costs and that additional power can be supplied by line power or no increase in 
generator size



Fuel Consumption Rate 125.4 lbs/hr
Generator Heat Input 2.42 MMBTU/hr
Capacity Factor 100%
Uncontrolled NOx Emission Rate 3.23 g/kW-hr or
Uncontrolled NOx Emission Rate 0.18 lb/MMBTU
NH3 Slip 2 ppmvd
SCR Temp 500 F (assumed)
Fuel Sulfur Content 0.15%
Control Efficiency 85% BAAQMD BACT 
2010 Equipment Cost Index 1473.3 Marshall & Swift Equipment Cost Index
2000 Equipment Cost Index 1089 Marshall & Swift Equipment Cost Index
Cost Index Ratio 1.35 2010 ECI / 2000 ECI
Actual Stoichiometric Ratio (ASR) 1.05 EPA Default (Equation 2.11)
Flue Gas Flow Rate 22,237 ACFM (MMBTU/hr x 9,190 SCF/MMBTU @ 4%O2)
Residence Time 0.2 seconds
Space Velocity(1) 5 (1 divided by residence time, EPA eqn. 2.13)
Reactor Volume 137 ft3
Space Velocity(2) 161.7 (ACFM divided by reactor volume, EPA eqn. 2.14)
NOx Efficiency Adjustment Factor 1.1862 Equation 2.20
Adjustment For Inlet NOx 0.9112 Equation 2.21
NH3 slip adjustment 1.17 Equation 2.22
Coal Sulfur Adjustment 0.9637 Equation 2.23
Temperature Adjustment 2.325 Equation 2.24
Catalyst Volume 19 Equation 2.19
Reactor Dimensions (Area) 23.2 Equation 2.25
Reactor Cross Sectional Area 26.6 Equation 2.26
Reactor Length and Width 5.2 Equation 2.27
Number Of Catalyst Layers 1 Equation 2.28
Layer Height 1.8 Equation 2.29
Total Catalyst Layers inc. empty 2 Equation 2.30
Height Of Reactor 26.7 Equation 2.31
Reagent Consumption (lb/hr) 0.5 Equation 2.32 (@ 29%NH3)
Reagent Consumption (gph) 0.07 7.5 lbs/gal
Tank Size (gals) 49 30 day capacity
SCR Height Adjustment (Fhscr) -24.7 Equation 2.37
NH3 Flow Adjustment 38.5 Equation 2.38
Retrofit Adjustment 0 Equation 2.39
Initial Catalyst Charge $4,624 Equation 2.43 ($240/CF)
Direct Capital Cost (DCC) $109,471 Equation 2.36
Adjusted Direct Capital Cost (DCC) $148,102 Direct Capital Cost x Cost Index Ratio

Indirect Costs (ICC)

General facilities $7,405 Table 2.5
Engineering & Fees $14,810 Table 2.5
Process Contingency $7,405 Table 2.5
Project Contingency $26,658 Table 2.5

Total Installed Capital Cost $204,381
$204 $/kW (1)
$136 $/BHP (1)

EPA OAQPS COST TO CONTROL MANUAL
350 HP CRUSHER ENGINE SCR CAPITAL COSTS - ADOPTED FROM SECTION 4.2



Annual Maintenance Costs $3,066 Equation 2.46
Annual Reagent Cost $590 Equation 2.47 @ $1.00/gal
Electrical Costs $184 @ $50/MWh
Catalyst Replacement $1,913 One layer every 24,000 hrs @ 7%
Capital Recovery $48,719 5 years @ 7%

Total Annual Operating Costs $54,472

Cost To Control (2) $8,143 per ton NOx removed

=========================================

(2)  Emission rate based on the certified emission rate

(1)  Assumes default electrical costs and that additional power can be supplied by line power or no increase in 
generator size

EPA OAQPS COST TO CONTROL MANUAL
GENERATOR SCR CAPITAL COSTS - ADOPTED FROM SECTION 4.2



Fuel Consumption Rate 39.8 lbs/hr
Generator Heat Input 0.77 MMBTU/hr
Capacity Factor 100%
Uncontrolled NOx Emission Rate 4.18 g/kW-hr or
Uncontrolled NOx Emission Rate 0.07 lb/MMBTU
NH3 Slip 2 ppmvd
SCR Temp 500 F (assumed)
Fuel Sulfur Content 0.15%
Control Efficiency 85% BAAQMD BACT 
2010 Equipment Cost Index 1473.3 Marshall & Swift Equipment Cost Index
2000 Equipment Cost Index 1089 Marshall & Swift Equipment Cost Index
Cost Index Ratio 1.35 2010 ECI / 2000 ECI
Actual Stoichiometric Ratio (ASR) 1.05 EPA Default (Equation 2.11)
Flue Gas Flow Rate 7,058 ACFM (MMBTU/hr x 9,190 SCF/MMBTU @ 4%O2)
Residence Time 0.2 seconds
Space Velocity(1) 5 (1 divided by residence time, EPA eqn. 2.13)
Reactor Volume 25 ft3
Space Velocity(2) 287.1 (ACFM divided by reactor volume, EPA eqn. 2.14)
NOx Efficiency Adjustment Factor 1.1862 Equation 2.20
Adjustment For Inlet NOx 0.8742 Equation 2.21
NH3 slip adjustment 1.17 Equation 2.22
Coal Sulfur Adjustment 0.9637 Equation 2.23
Temperature Adjustment 2.325 Equation 2.24
Catalyst Volume 6 Equation 2.19
Reactor Dimensions (Area) 7.4 Equation 2.25
Reactor Cross Sectional Area 8.5 Equation 2.26
Reactor Length and Width 2.9 Equation 2.27
Number Of Catalyst Layers 1 Equation 2.28
Layer Height 1.8 Equation 2.29
Total Catalyst Layers inc. empty 2 Equation 2.30
Height Of Reactor 26.6 Equation 2.31
Reagent Consumption (lb/hr) 0.1 Equation 2.32 (@ 29%NH3)
Reagent Consumption (gph) 0.01 7.5 lbs/gal
Tank Size (gals) 6 30 day capacity
SCR Height Adjustment (Fhscr) -25.1 Equation 2.37
NH3 Flow Adjustment -15.5 Equation 2.38
Retrofit Adjustment 0 Equation 2.39
Initial Catalyst Charge $1,408 Equation 2.43 ($240/CF)
Direct Capital Cost (DCC) $50,337 Equation 2.36
Adjusted Direct Capital Cost (DCC) $68,101 Direct Capital Cost x Cost Index Ratio

Indirect Costs (ICC)

General facilities $3,405 Table 2.5
Engineering & Fees $6,810 Table 2.5
Process Contingency $3,405 Table 2.5
Project Contingency $12,258 Table 2.5

Total Installed Capital Cost $93,979
$94 $/kW (1)
$63 $/BHP (1)

EPA OAQPS COST TO CONTROL MANUAL
100 HP SCREEN ENGINE SCR CAPITAL COSTS - ADOPTED FROM SECTION 4.2



Annual Maintenance Costs $1,410 Equation 2.46
Annual Reagent Cost $69 Equation 2.47 @ $1.00/gal
Electrical Costs $55 @ $50/MWh
Catalyst Replacement $583 One layer every 24,000 hrs @ 7%
Capital Recovery $22,577 5 years @ 7%

Total Annual Operating Costs $24,694

Cost To Control (2) $10,052 per ton NOx removed

=========================================

(2)  Emission rate based on the certified emission rate

EPA OAQPS COST TO CONTROL MANUAL
GENERATOR SCR CAPITAL COSTS - ADOPTED FROM SECTION 4.2

(1)  Assumes default electrical costs and that additional power can be supplied by line power or no increase in 
generator size
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Economic Analysis For CO Oxidation Catalyst
1502 HP PRIME POWER ENGINE

Engine Output @ Average Annual Temp. (HP) 1502.0 total hours 8,760              
Catalyst volume (ft3) Vendor spec
CO Emissions (tpy) 5.2 (PTE)

Equipment Cost (EC) (Factor)

 Catalytic Oxidizer $150,200 @ $100/bHP 1

 Instrumentation (10% Of Oxidizer Equipment Costs) $15,020
 Taxes & Freight (5% Of Oxidizer Equipment Costs) $7,510
Total Equipment Cost (TEC) $172,730

Direct Installation Costs

a. Foundation (TEC*0.08) NA
b. Erection and Handling (TEC*0.14) $24,182
c. Electrical (TEC*0.04) NA
d. Piping (TEC*0.02) NA
e. Insulation (TEC*0.01) $1,727
f. Painting (TEC*0.01) $1,727
g. Inlet/Outlet Transitions and Vanes Estimate NA

Total Direct Installation Cost $27,637

Indirect Installation Costs

Engineering and Supervision (TEC*0.1) $17,273
Construction/Field Expenses (TEC*0.05) $8,637
Construction Fee (TEC*0.1) $17,273
Start up (TEC*0.02) $3,455
Performance Test (TEC*0.01) $1,727
Contingencies (TEC*0.03) $5,182

Total Indirect Installation Cost $53,546

A. Total Capital Cost (TCC) $253,913

B. Direct annual costs, $/yr
1. Operating labor (assumed to be zero) $0
2. Supervisory labor (15% of Operating Labor) $0
3. Maintenance labor (1 hr/week, $30/hr) $1,560 365 day/yr, 3 sh/day
4. Maintenance materials (1.0 * Maintenance Labor) $1,560
5. Catalyst replacement (3 yrs @ 7% interest) $45,793
6. Catalyst Disposal ($15/ft3*0.402) $0
7. Electricity neg
8. Performance loss (0.5" @ .2% per " @ $.05/kWh) NA
9. Production loss (negligible ) neg

Total direct annual cost $48,913

C. Indirect annual costs, $/yr
1. Overhead (60% of Operating, Supervisory, & Maintenance Labor) $936
2. Property taxes, insurance and administration (0.04)x (total capital investment) $10,157
3. Capital Recovery  (0.1098 x [total capital invest. - catalyst replacement/0.3811]) $58,851 5 yrs @ 7%

Total indirect annual cost $69,944

Total annual cost $118,857
CO (tons controlled/yr) 4.1 80% (0.07 g/bhp)

Cost/ton CO controlled $28,737

Notes:   Catalyst replacement cost is based on a cost for replacement modules of $80% of the capital cost.

Sources:  Costs from OAQPS Control Cost Manual (USEPA 1990a)

1.  Cost based on Table 7-5 of  Assessment of Emerging Low-Emission Technologies for Combustion-Based Distributed 
Resource Generators, EPRI, March 2005.  Assumes use of a three-way catalyst.



Economic Analysis For CO Oxidation Catalyst
COMPRESSOR ENGINE

Engine Output @ Average Annual Temp. (HP) 540.0 total hours 8,760            
Catalyst volume (ft3) Vendor spec
CO Emissions (tpy) 17.7 (PTE)

Equipment Cost (EC) (Factor)

 Catalytic Oxidizer $54,000 @ $100/bHP 1

 Instrumentation (10% Of Oxidizer Equipment Costs) $5,400
 Taxes & Freight (5% Of Oxidizer Equipment Costs) $2,700
Total Equipment Cost (TEC) $62,100

Direct Installation Costs

a. Foundation (TEC*0.08) $4,968
b. Erection and Handling (TEC*0.14) $8,694
c. Electrical (TEC*0.04) $2,484
d. Piping (TEC*0.02) $1,242
e. Insulation (TEC*0.01) $621
f. Painting (TEC*0.01) $621
g. Inlet/Outlet Transitions and Vanes Estimate NA

Total Direct Installation Cost $18,630

Indirect Installation Costs

Engineering and Supervision (TEC*0.1) $6,210
Construction/Field Expenses (TEC*0.05) $3,105
Construction Fee (TEC*0.1) $6,210
Start up (TEC*0.02) $1,242
Performance Test (TEC*0.01) $621
Contingencies (TEC*0.03) $1,863

Total Indirect Installation Cost $19,251

A. Total Capital Cost (TCC) $99,981

B. Direct annual costs, $/yr
1. Operating labor (assumed to be zero) $0
2. Supervisory labor (15% of Operating Labor) $0
3. Maintenance labor (0.5 hr/shift, $30/hr) $16,425 365 day/yr, 3 sh/day
4. Maintenance materials (1.0 * Maintenance Labor) $16,425
5. Catalyst replacement (3 yrs @ 7% interest) $238,950
6. Catalyst Disposal ($15/ft3*0.402) $0
7. Electricity neg
8. Performance loss (1.1" @ .2% per " @ $.045/kWh) $468,310
9. Production loss (negligible ) neg

Total direct annual cost $740,109



C. Indirect annual costs, $/yr
1. Overhead (60% of Operating, Supervisory, & Maintenance Labor) $9,855
2. Property taxes, insurance and administration (0.04)x (total capital investment) $3,999
3. Capital Recovery  (0.1098 x [total capital invest. - catalyst replacement/0.3811]) ($57,867)

Total indirect annual cost ($44,012)

Total annual cost $696,097

CO (tons controlled/yr) 15.9
90%, max estimate 
reduction

Cost/ton CO controlled $43,821

Notes:   Catalyst replacement cost is based on a cost for replacement modules of $577,000 plus an installation
              allowance of $50,000.  The annual cost is based on a 3-year capital recovery of this replacement cost.

Source Other costs from OAQPS Control Cost Manual (USEPA 1990a)

1.  Cost based on Table 7-5 of  Assessment of Emerging Low-Emission Technologies for Combustion-Based Distributed 
Resource Generators, EPRI, March 2005.  Assumes use of a three-way catalyst.



Economic Analysis For CO Oxidation Catalyst
CRUSHER ENGINE

Engine Output @ Average Annual Temp. (H 350.0 total hours 8,760             
Catalyst volume (ft3) Vendor spec
CO Emissions (tpy) 6.8 (PTE)

Equipment Cost (EC) (Factor)

 Catalytic Oxidizer $35,000 @ $100/bHP 1

 Instrumentation (10% Of Oxidizer Equipment Costs) $3,500
 Taxes & Freight (5% Of Oxidizer Equipment Costs) $1,750
Total Equipment Cost (TEC) $40,250

Direct Installation Costs

a. Foundation (TEC*0.08) $3,220
b. Erection and Handling (TEC*0.14) $5,635
c. Electrical (TEC*0.04) $1,610
d. Piping (TEC*0.02) $805
e. Insulation (TEC*0.01) $403
f. Painting (TEC*0.01) $403
g. Inlet/Outlet Transitions and Vanes Estimate NA

Total Direct Installation Cost $12,075

Indirect Installation Costs

Engineering and Supervision (TEC*0.1) $4,025
Construction/Field Expenses (TEC*0.05) $2,013
Construction Fee (TEC*0.1) $4,025
Start up (TEC*0.02) $805
Performance Test (TEC*0.01) $403
Contingencies (TEC*0.03) $1,208

Total Indirect Installation Cost $12,478

A. Total Capital Cost (TCC) $64,803

B. Direct annual costs, $/yr
1. Operating labor (assumed to be zero) $0
2. Supervisory labor (15% of Operating Labor) $0
3. Maintenance labor (0.5 hr/shift, $30/hr) $16,425 365 day/yr, 3 sh/day
4. Maintenance materials (1.0 * Maintenance Labor) $16,425
5. Catalyst replacement (3 yrs @ 7% interest) $238,950
6. Catalyst Disposal ($15/ft3*0.402) $0
7. Electricity neg
8. Performance loss (1.1" @ .2% per " @ $.045/kWh) $303,534
9. Production loss (negligible ) neg

Total direct annual cost $575,334



C. Indirect annual costs, $/yr
1. Overhead (60% of Operating, Supervisory, & Maintenance Labor) $9,855
2. Property taxes, insurance and administration (0.04)x (total capital investment) $2,592
3. Capital Recovery  (0.1098 x [total capital invest. - catalyst replacement/0.3811]) ($61,729)

Total indirect annual cost ($49,282)

Total annual cost $526,052

CO (tons controlled/yr) 6.1
90%, max estimate 
reduction

Cost/ton CO controlled $86,083

Notes:   Catalyst replacement cost is based on a cost for replacement modules of $577,000 plus an installation
              allowance of $50,000.  The annual cost is based on a 3-year capital recovery of this replacement cost.

Source Other costs from OAQPS Control Cost Manual (USEPA 1990a)

1.  Cost based on Table 7-5 of  Assessment of Emerging Low-Emission Technologies for Combustion-Based Distributed 
Resource Generators, EPRI, March 2005.  Assumes use of a three-way catalyst.



Economic Analysis For CO Oxidation Catalyst
SCREEN ENGINE

Engine Output @ Average Annual Temp. (HP) 100.4 total hours 8,760              
Catalyst volume (ft3) Vendor spec
CO Emissions (tpy) 0.5 (PTE)

Equipment Cost (EC) (Factor)

 Catalytic Oxidizer $10,040 @ $100/bHP 1

 Instrumentation (10% Of Oxidizer Equipment Costs) $1,004
 Taxes & Freight (5% Of Oxidizer Equipment Costs) $502
Total Equipment Cost (TEC) $11,546

Direct Installation Costs

a. Foundation (TEC*0.08) $924
b. Erection and Handling (TEC*0.14) $1,616
c. Electrical (TEC*0.04) $462
d. Piping (TEC*0.02) $231
e. Insulation (TEC*0.01) $115
f. Painting (TEC*0.01) $115
g. Inlet/Outlet Transitions and Vanes Estimate NA 

Total Direct Installation Cost $3,464

Indirect Installation Costs

Engineering and Supervision (TEC*0.1) $1,155
Construction/Field Expenses (TEC*0.05) $577
Construction Fee (TEC*0.1) $1,155
Start up (TEC*0.02) $231
Performance Test (TEC*0.01) $115
Contingencies (TEC*0.03) $346

Total Indirect Installation Cost $3,579

A. Total Capital Cost (TCC) $18,589

B. Direct annual costs, $/yr
1. Operating labor (assumed to be zero) $0
2. Supervisory labor (15% of Operating Labor) $0
3. Maintenance labor (0.5 hr/shift, $30/hr) $16,425 365 day/yr, 3 sh/day
4. Maintenance materials (1.0 * Maintenance Labor) $16,425
5. Catalyst replacement (3 yrs @ 7% interest) $238,950
6. Catalyst Disposal ($15/ft3*0.402) $0
7. Electricity neg
8. Performance loss (1.1" @ .2% per " @ $.045/kWh) $87,071
9. Production loss (negligible ) neg

Total direct annual cost $358,871



C. Indirect annual costs, $/yr
1. Overhead (60% of Operating, Supervisory, & Maintenance Labor) $9,855
2. Property taxes, insurance and administration (0.04)x (total capital inves $744
3. Capital Recovery  (0.1098 x [total capital invest. - catalyst replacement/0.3811]) ($66,804)

Total indirect annual cost ($56,205)

Total annual cost $302,666

CO (tons controlled/yr) 0.5
90%, max estimate 
reduction

Cost/ton CO controlled $659,402

Notes:   Catalyst replacement cost is based on a cost for replacement modules of $577,000 plus an installation
              allowance of $50,000.  The annual cost is based on a 3-year capital recovery of this replacement cost.

Sources: Other costs from OAQPS Control Cost Manual (USEPA 1990a)

1.  Cost based on Table 7-5 of  Assessment of Emerging Low-Emission Technologies for Combustion-Based 
Distributed Resource Generators, EPRI, March 2005.  Assumes use of a three-way catalyst.



   

Attachment D-3 
 

Particulate Trap Cost Analyses 
 
 



Economic Analysis For Particulate Trap
1502 HP PRIME POWER ENGINE

Engine Output @ Average Annual Temp. (HP) 1502.0 total hours 8,760             
Catalyst volume (ft3) Vendor spec
PM Emissions (tpy) 0.7 (PTE)

Equipment Cost (EC) (Factor)

 Particulate Trap $57,076 @ $38/bHP
 Instrumentation (10% Of DPF Equipment Costs) $5,708
 Taxes & Freight (5% Of DPF Equipment Costs) $2,854
Total Equipment Cost (TEC) $65,637

Direct Installation Costs

a. Foundation (TEC*0.08) NA
b. Erection and Handling (TEC*0.14) $9,189
c. Electrical (TEC*0.04) NA
d. Piping (TEC*0.02) NA
e. Insulation (TEC*0.01) $656
f. Painting (TEC*0.01) $656
g. Inlet/Outlet Transitions and Vanes Estimate NA

Total Direct Installation Cost $10,502

Indirect Installation Costs

Engineering and Supervision (TEC*0.1) $6,564
Construction/Field Expenses (TEC*0.05) $3,282
Construction Fee (TEC*0.1) $6,564
Start up (TEC*0.02) $1,313
Performance Test (TEC*0.01) $656
Contingencies (TEC*0.03) $1,969

Total Indirect Installation Cost $20,348

A. Total Capital Cost (TCC) $96,487

B. Direct annual costs, $/yr
1. Operating labor (assumed to be zero) $0
2. Supervisory labor (15% of Operating Labor) $0
3. Maintenance labor (1 hr/week, $30/hr) $1,560 365 day/yr, 3 sh/day
4. Maintenance materials (1.0 * Maintenance Labor) $1,560
5. Electricity neg
6. Performance loss (0.5" @ .2% per " @ $.05/kWh) NA
7. Production loss (negligible) neg

Total direct annual cost $3,120

C. Indirect annual costs, $/yr
1. Overhead (60% of Operating, Supervisory, & Maintenance Labor) $936
2. Property taxes, insurance and administration (0.04)x (total capital investment) $3,859
3. Capital Recovery   (0.244 x [total capital invest. - catalyst replacement/0.3811]) $42,454 5 yrs @ 7%

Total indirect annual cost $47,250

Total annual cost $50,370
PM (tons controlled/yr) 0.6 90%

Cost/ton CO controlled $84,798

Sources: MECA Case Studies of Stationary Reciprocating Diesel Engine Retrofit Projects

http://www.arb.ca.gov/regact/statde/statde.htm



Economic Analysis For Particulate Trap
COMPRESSOR ENGINE 

Engine Output @ Average Annual Temp. (HP) 540.0 total hours 8,760             
Catalyst volume (ft3) Vendor spec
PM Emissions (tpy) 1.8 (PTE)

Equipment Cost (EC) (Factor)

 Particulate Trap $20,520 @ $38/bHP
 Instrumentation (10% Of DPF Equipment Costs) $2,052
 Taxes & Freight (5% Of DPF Equipment Costs) $1,026
Total Equipment Cost (TEC) $23,598

Direct Installation Costs

a. Foundation (TEC*0.08) $1,888
b. Erection and Handling (TEC*0.14) $3,304
c. Electrical (TEC*0.04) $944
d. Piping (TEC*0.02) $472
e. Insulation (TEC*0.01) $236
f. Painting (TEC*0.01) $236
g. Inlet/Outlet Transitions and Vanes Estimate NA

Total Direct Installation Cost $7,079

Indirect Installation Costs

Engineering and Supervision (TEC*0.1) $2,360
Construction/Field Expenses (TEC*0.05) $1,180
Construction Fee (TEC*0.1) $2,360
Start up (TEC*0.02) $472
Performance Test (TEC*0.01) $236
Contingencies (TEC*0.03) $708

Total Indirect Installation Cost $7,315

A. Total Capital Cost (TCC) $37,993

B. Direct annual costs, $/yr
1. Operating labor (assumed to be zero) $0
2. Supervisory labor (15% of Operating Labor) $0
3. Maintenance labor (0.5 hr/shift, $30/hr) $16,425 365 day/yr, 3 sh/day
4. Maintenance materials (1.0 * Maintenance Labor) $16,425
5. Electricity neg
6. Performance loss (1.1" @ .2% per " @ $.045/kWh) $468,310
7. Production loss (negligible ) neg

Total direct annual cost $501,160



C. Indirect annual costs, $/yr
1. Overhead (60% of Operating, Supervisory, & Maintenance Labor) $9,855
2. Property taxes, insurance and administration (0.04)x (total capital investment) $1,520
3. Capital Recovery   (0.244 x [total capital invest. - catalyst replacement/0.3811]) $4,172

Total indirect annual cost $15,546

Total annual cost $516,706

PM (tons controlled/yr) 1.6 90%, max estimate 

Cost/ton PM controlled $318,954

Sources: MECA Case Studies of Stationary Reciprocating Diesel Engine Retrofit Projects
http://www.arb.ca.gov/regact/statde/statde.htm



Economic Analysis For Particulate Trap
CRUSHER ENGINE 

Engine Output @ Average Annual Temp. (HP) 350.0 total hours 8,760              
Catalyst volume (ft3) Vendor spec
PM Emissions (tpy) 0.5 (PTE)

Equipment Cost (EC) (Factor)

 Partculate Trap Filter $13,300 @ $38/bHP
 Instrumentation (10% Of PDF Equipment Costs) $1,330
 Taxes & Freight (5% Of PDF Equipment Costs) $665
Total Equipment Cost (TEC) $15,295

Direct Installation Costs

a. Foundation (TEC*0.08) $1,224
b. Erection and Handling (TEC*0.14) $2,141
c. Electrical (TEC*0.04) $612
d. Piping (TEC*0.02) $306
e. Insulation (TEC*0.01) $153
f. Painting (TEC*0.01) $153
g. Inlet/Outlet Transitions and Vanes Estimate NA

Total Direct Installation Cost $4,589

Indirect Installation Costs

Engineering and Supervision (TEC*0.1) $1,530
Construction/Field Expenses (TEC*0.05) $765
Construction Fee (TEC*0.1) $1,530
Start up (TEC*0.02) $306
Performance Test (TEC*0.01) $153
Contingencies (TEC*0.03) $459

Total Indirect Installation Cost $4,741

A. Total Capital Cost (TCC) $24,625

B. Direct annual costs, $/yr
1. Operating labor (assumed to be zero) $0
2. Supervisory labor (15% of Operating Labor) $0
3. Maintenance labor (0.5 hr/shift, $30/hr) $16,425 365 day/yr, 3 sh/day
4. Maintenance materials (1.0 * Maintenance Labor) $16,425
5. Electricity neg
6. Performance loss (1.1" @ .2% per " @ $.045/kWh) $303,534
7. Production loss (negligible ) neg

Total direct annual cost $336,384
 



C. Indirect annual costs, $/yr
1. Overhead (60% of Operating, Supervisory, & Maintenance Labor) $9,855
2. Property taxes, insurance and administration (0.04)x (total capital investment) $985
3. Capital Recovery   (0.244 x [total capital invest. - catalyst replacement/0.3811]) $2,704

Total indirect annual cost $13,544

Total annual cost $349,928

PM (tons controlled/yr) 0.4
90%, max 
estimate 

Cost/ton PM controlled $864,019

Sources: MECA Case Studies of Stationary Reciprocating Diesel Engine Retrofit Projects
http://www.arb.ca.gov/regact/statde/statde.htm



Economic Analysis For Particulate Trap
SCREEN ENGINE 

Engine Output @ Average Annual Temp. (HP) 100.4 total hours 8,760               
Catalyst volume (ft3) Vendor spec
PM Emissions (tpy) 0.1 (PTE)

Equipment Cost (EC) (Factor)

 Catalytic Oxidizer $3,815 @ $38/bHP
 Instrumentation (10% Of Oxidizer Equipment Costs) $382
 Taxes & Freight (5% Of Oxidizer Equipment Costs) $191
Total Equipment Cost (TEC) $4,387

Direct Installation Costs

a. Foundation (TEC*0.08) $351
b. Erection and Handling (TEC*0.14) $614
c. Electrical (TEC*0.04) $175
d. Piping (TEC*0.02) $88
e. Insulation (TEC*0.01) $44
f. Painting (TEC*0.01) $44
g. Inlet/Outlet Transitions and Vanes Estimate NA

Total Direct Installation Cost $1,316

Indirect Installation Costs

Engineering and Supervision (TEC*0.1) $439
Construction/Field Expenses (TEC*0.05) $219
Construction Fee (TEC*0.1) $439
Start up (TEC*0.02) $88
Performance Test (TEC*0.01) $44
Contingencies (TEC*0.03) $132

Total Indirect Installation Cost $1,360

A. Total Capital Cost (TCC) $7,064

B. Direct annual costs, $/yr
1. Operating labor (assumed to be zero) $0
2. Supervisory labor (15% of Operating Labor) $0
3. Maintenance labor (0.5 hr/shift, $30/hr) $16,425 365 day/yr, 3 sh/day
4. Maintenance materials (1.0 * Maintenance Labor) $16,425
5. Electricity neg
6. Performance loss (1.1" @ .2% per " @ $.045/kWh) $87,071
7. Production loss (negligible ) neg

Total direct annual cost $119,921



C. Indirect annual costs, $/yr
1. Overhead (60% of Operating, Supervisory, & Maintenance Labor) $9,855
2. Property taxes, insurance and administration (0.04)x (total capital investment) $283
3. Capital Recovery   (0.244 x [total capital invest. - catalyst replacement/0.3811]) $776

Total indirect annual cost $10,913

Total annual cost $130,834

PM (tons controlled/yr) 0.1
90%, max 
estimate 

Cost/ton PM controlled $2,422,853

Notes:   Catalyst replacement cost is based on a cost for replacement modules of $577,000 plus an installation
              allowance of $50,000.  The annual cost is based on a 3-year capital recovery of this replacement cost.

Sources: MECA Case Studies of Stationary Reciprocating Diesel Engine Retrofit Projects
http://www.arb.ca.gov/regact/statde/statde.htm



 

 
 

 

 

October 31, 2011 

 

 

Henry Bogert 

Butte Highlands Joint Venture 

P.O. Box 4959 

Butte, MT  59702 

 

Dear Mr. Bogert:  

 

Montana Air Quality Permit #4449-03 is deemed final as of October 29, 2011, by the Department 

of Environmental Quality (Department).  This permit is for an underground gold mine.  All 

conditions of the Department's Decision remain the same.  Enclosed is a copy of your permit with 

the final date indicated. 

 

For the Department,    

  
Vickie Walsh   Ed Warner 

Air Permitting Program Supervisor Environmental Engineer 

Air Resources Management Bureau Air Resources Management Bureau 

(406) 444-9741   (406) 444-2467 
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4449-03                                                                                    FINAL: 10/29/11 1 

 MONTANA AIR QUALITY PERMIT 
 

 

Issued To: Butte Highlands Joint Venture 

 P.O. Box 4959 

 Butte, MT  59702 

Montana Air Quality Permit: #4449-03 

Application Complete: 8/31/11 

Preliminary Determination Issued: 9/27/11 

Department’s Decision Issued: 10/13/11 

Permit Final: 10/29/11 

AFS #: 093-0020 
 

A Montana Air Quality Permit (MAQP), with conditions, is hereby granted to Butte Highlands Joint 

Venture (BHJV), pursuant to Sections 75-2-204 and 211 of the Montana Code Annotated (MCA), as 

amended, and Administrative Rules of Montana (ARM) 17.8.740, et seq., as amended, for the following: 
 

SECTION I: Permitted Facilities 
 

  A. Plant Location 
 

The BHJV is located on Sections 31 and 32, Township 1 North, Range 7 West, in Silver 

Bow County, Montana.  
 

B. Current Permit Action  
 

On January 5, 2011, the Montana Department of Environmental Quality – Air Resources 

Management Bureau (Department) received an application from BHJV to update the 

MAQP to reflect changes in operations from exploration activities to mining of gold ore.  

The changes requested were to increase the production capacity to 730,000 tons per year of 

combined ore and production rock, to add a 500 tons per hour (TPH) aggregate screen 

powered by a 100-brake horsepower (bhp) diesel engine, a 150 TPH aggregate crusher 

powered by a 350-bhp diesel engine, a 1,502-bhp diesel generator engine, a 540-bhp diesel 

air compressor engine, and two 15,000-gallon diesel storage tanks.  A 275-bhp diesel air 

compressor engine and an 8,000 gallon diesel storage tank are being removed from the 

MAQP.  The current permitting action updates the permit conditions, equipment list, and 

emission inventory to reflect the new operations.   
 

SECTION II: Conditions and Limitations 
 

A. Emission Limitations 
 

1. BHJV shall operate and maintain a fabric filter baghouse on the cement storage silo 

exhaust stack for controlling particulate matter (PM) emissions (ARM 17.8.752).   
 

2. The maximum combined ore and production rock throughput shall be limited to 

730,000 tons per any 12-month rolling period (ARM 17.8.749). 
 

3. BHJV may only operate the following nonroad diesel engines (ARM 17.8.749): 
 

a. One or more diesel generator engines that individually have a minimum rated 

design capacity of at least 300-bhp and when combined have a maximum rated 

engine design capacity not to exceed 1,475-bhp with United States 

Environmental Protection Agency (USEPA) nonroad engine certifications of Tier 

2 or better as tabulated in 40 Code of Federal Regulations (CFR) 89.112.    

 

b. One diesel generator  engine with a maximum rated engine design capacity not to 

exceed 1,502-bhp with an USEPA nonroad engine certification of Tier 2 or better 

as tabulated in 40 CFR 89.112. 
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c. One diesel air compressor engine with a maximum rated engine design capacity 

not to exceed 540-bhp with an USEPA nonroad engine certification of Tier 3 or 

better as tabulated in 40 CFR 89.112. 
 

d. One diesel engine for a welder with a maximum rated engine design capacity not 

to exceed 26-bhp with an USEPA nonroad engine certification of Tier 2 or better 

as tabulated in 40 CFR 89.112. 
 

e. One diesel engine for a crusher with a maximum rated engine design capacity not 

to exceed 350-bhp with an USEPA nonroad engine certification of Tier 3 or 

better as tabulated in 40 CFR 89.112. 
 

f. One diesel engine for a screen with a maximum rated engine design capacity not 

to exceed 100.4-bhp with an USEPA nonroad engine certification of Tier 3 or 

better as tabulated in 40 CFR 89.112. 
 

4. For the engines in Section II.A.3, BHJV shall only burn diesel fuel that is compliant 

with 40 CFR 80.510(b) having a sulfur content no greater than 0.0015% (15 parts per 

million) by weight (ARM 17.8.752).  
 

5. The diesel generator engine with a maximum rated engine design capacity not to 

exceed 1,502-bhp referenced in Section II.A.3.b shall have an exhaust stack height of 

12.5 feet from ground level and an exhaust stack exit diameter of 10 inches (ARM 

17.8.749). 
 

6. BHJV shall not operate more than one crusher at any given time and the maximum 

rated design capacity of the crusher shall not exceed 150 TPH (ARM 17.8.749). 
 

7. BHJV shall not operate more than one screen at any given time and the maximum 

rated design capacity of the screen shall not exceed 500 TPH (ARM 17.8.749). 
 

8. BHJV shall not cause or authorize emissions to be discharged into the outdoor 

atmosphere an opacity of 20% or greater averaged over 6 consecutive minutes from 

the crusher or screen (ARM 17.8.304 and ARM 17.8.752). 
 

9. Water and spray bars shall be available on-site at all times and operated as necessary 

to maintain compliance with the opacity limitations in Section II.A.8 (ARM 

17.8.752). 
 

10. BHJV shall not cause or authorize the use of any street, road, or parking lot without 

taking reasonable precautions to control emissions of airborne particulate matter 

(ARM 17.8.308). 
 

11. BHJV shall treat all unpaved portions of the haul roads, access roads, parking lots, or 

general plant area with water and/or chemical dust suppressant as necessary to 

maintain compliance with the reasonable precautions limitation in Section II.A.10 

(ARM 17.8.749 and ARM 17.8.752). 
 

12. BHJV shall comply with all applicable standards and limitations, and the reporting, 

recordkeeping, and notification requirements contained in 40 Code of Federal 

Regulations (CFR) 60, Subpart IIII, Standards of Performance for Stationary 

Compression Ignition Internal Combustion Engines and 40 CFR 63, Subpart ZZZZ, 

National Emissions Standards for Hazardous Air Pollutants for Stationary 

Reciprocating Internal Combustion Engines, for any applicable diesel engine (ARM 

17.8.340; 40 CFR 60, Subpart IIII; ARM 17.8.342 and 40 CFR 63, Subpart ZZZZ). 
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B. Testing Requirements 

 

1. All compliance source tests shall conform to the requirements of the Montana Source 

Test Protocol and Procedures Manual (ARM 17.8.106). 

 

2. The Department may require further testing (ARM 17.8.105). 

 

C. Operational Reporting Requirements 

 

1. BHJV shall supply the Department with annual production information for all 

emission points, as required by the Department in the annual emission inventory 

request.  The request will include, but is not limited to, all sources of emissions 

identified in the emission inventory contained in the permit analysis. 

 

Production information shall be gathered on a calendar-year basis and submitted to the 

Department by the date required in the emission inventory request.  Information shall 

be in the units required by the Department.  This information may be used to calculate 

operating fees, based on actual emissions from the facility, and/or to verify 

compliance with permit limitations (ARM 17.8.505).     

 

2. BHJV shall notify the Department of any construction or improvement project 

conducted, pursuant to ARM 17.8.745, that would include the addition of a new 

emissions unit, change in control equipment, stack height, stack diameter, stack flow, 

stack gas temperature, source location, or fuel specifications, or would result in an 

increase in source capacity above its permitted operation.  The notice must be 

submitted to the Department, in writing, 10 days prior to startup or use of the 

proposed de minimis change, or as soon as reasonably practicable in the event of an 

unanticipated circumstance causing the de minimis change, and must include the 

information requested in ARM 17.8.745(l)(d) (ARM 17.8.745). 

 
3. All records compiled in accordance with this permit must be maintained by BHJV as a 

permanent business record for at least 5 years following the date of the measurement, 

must be available at the plant site for inspection by the Department, and must be 

submitted to the Department upon request (ARM 17.8.749). 

 
4. BHJV shall document, by month, the throughput of ore and production rock 

production.  By the 25th day of each month, BHJV shall total the ore and production 

rock throughput for the previous month.  The monthly information will be used to 

verify compliance with the rolling 12-month limitation in Section II.A.2.  The 

information for each of the previous months shall be submitted along with the annual 

emission inventory (ARM 17.8.749). 

 
5. BHJV shall have available onsite at all times documentation for the diesel engines that 

verifies their compliance with the applicable USEPA nonroad compression-ignition 

engine emission standards as described in Section II.A.3 (ARM 17.8.749). 

 
D. Notification 

 

BHJV shall provide the Department with written notification of the actual start-up date 

of the new engines within 15 days after the actual start-up date (ARM 17.8.749). 
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SECTION III: General Conditions 

 
A. Inspection – BHJV shall allow the Department’s representatives access to the source at all 

reasonable times for the purpose of making inspections or surveys, collecting samples, 

obtaining data, auditing any monitoring equipment or observing any monitoring or testing, 

and otherwise conducting all necessary functions related to this permit. 

 
B. Waiver – The permit and the terms, conditions, and matters stated herein shall be deemed 

accepted if BHJV fails to appeal as indicated below. 

 
C. Compliance with Statutes and Regulations – Nothing in this permit shall be construed as 

relieving BHJV of the responsibility for complying with any applicable federal or Montana 

statute, rule, or standard, except as specifically provided in ARM 17.8.740, et seq. (ARM 

17.8.756). 

 
D. Enforcement – Violations of limitations, conditions and requirements contained herein may 

constitute grounds for permit revocation, penalties, or other enforcement action as 

specified in Section 75-2-401, et seq., MCA. 

 
E. Appeals – Any person or persons jointly or severally adversely affected by the 

Department’s decision may request, within 15 days after the Department renders its 

decision, upon affidavit setting forth the grounds therefore, a hearing before the Board of 

Environmental Review (Board).  A hearing shall be held under the provisions of the 

Montana Administrative Procedures Act.  The filing of a request for a hearing does not 

stay the Department’s decision, unless the Board issues a stay upon receipt of a petition 

and a finding that a stay is appropriate under Section 75-2-211(11)(b), MCA.  The issuance 

of a stay on a permit by the Board postpones the effective date of the Department’s 

decision until conclusion of the hearing and issuance of a final decision by the Board.  If a 

stay is not issued by the Board, the Department’s decision on the application is final 16 

days after the Department’s decision is made. 

 

F. Permit Inspection – As required by ARM 17.8.755, Inspection of Permit, a copy of the air 

quality permit shall be made available for inspection by the Department at the location of 

the source. 

 

G. Permit Fee – Pursuant to Section 75-2-220, MCA, failure to pay the annual operation fee 

by BHJV may be grounds for revocation of this permit, as required by that section and 

rules adopted thereunder by the Board. 

 

H. Duration of Permit – Construction or installation must begin or contractual obligations 

entered into that would constitute substantial loss within 3 years of permit issuance and 

proceed with due diligence until the project is complete or the permit shall expire (ARM 

17.8.762).  
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Montana Air Quality Permit (MAQP) Analysis 

Butte Highlands Joint Venture – Butte Highlands Project 

MAQP #4449-03 

 

 

I. Introduction/Process Description 

 

Butte Highlands Joint Venture (BHJV) operates an underground gold ore mine with a maximum 

extraction capacity not to exceed 2,000 tons per day (730,000 tons per year (TPY)) of combined gold 

ore and production rock.  The facility is located in Sections 31 and 32 in Township 1 North, Range 7 

West.     

 

 A. Permitted Equipment 

 

The equipment covered by this MAQP consists of: 

 

 Cement storage silo with a baghouse on the silo exhaust; 

 Shotcrete cement plant; 

 Cement Rock Fill plant; 

 United States Environmental Protection Agency (USEPA) Tier 2 (or better) certified 

diesel-fired generator engines with a total combined capacity not to exceed 1,475-brake 

horsepower (bhp) (currently a Tier 3 563-bhp Caterpillar C15 DITA 365-kilowatt (kW) 

generator set and a Tier 3 546-bhp Caterpillar C15 DITA 350-kW generator set); 

 A USEPA Tier 2 (or better) certified diesel generator engine not to exceed 1,502-bhp 

(currently a Tier 2 1,502-bhp Caterpillar C32 DITA 1,000-kW generator set); 

 A USEPA Tier 3 (or better) certified diesel air compressor engine not to exceed 540-

bhp (currently a Tier 3 540-bhp Caterpillar C15 DITA); 

 A USEPA Tier 2 (or better) certified diesel engine for a welder not to exceed 26-bhp 

(currently a Tier 2 26-bhp Kubota); 

 A 150 ton per hour (TPH) crusher powered by a USEPA Tier 3 (or better) certified 

diesel engine not to exceed 350-bhp (currently an Extec C-12+ with a Tier 3 350-bhp 

Caterpillar C9 engine); 

 A 500 TPH screen powered by a USEPA Tier 3 certified diesel engine not to exceed 

100.4-bhp (currently an Extec QE140 Robotrac with a Tier 3 100.4-bhp Deutz 

TCD2012L04 engine); and 

 One 6,000-gallon and two 15,000-gallon diesel storage tanks. 

 

 B. Source Description  

 

The BHJV is an underground gold ore mining operation.  Emissions-generating activities 

include wet drilling and blasting using an emulsion blasting agent underground to liberate up to 

2,000 tons per day (730,000 TPY) of gold ore and production rock.  These materials are loaded 

and transported to the surface.  The emissions associated with the underground activities are 

vented to the outside atmosphere via the primary portal.  On the surface the raw ore may be 

crushed and screened, then stored in a temporary stockpile for eventual loading with a front-

end-loader to haul trucks for transport off site.  Production rock is unloaded to a permanent 

waste rock stockpile and the active area of that pile is subject to wind erosion.  All the gold ore 

is to be hauled off site; therefore, no extraction of gold from the ore takes place at BHJV.   

 

A cement rock fill (CRF) plant and a shotcrete plant supply CRF and shotcrete to underground 

operations, and require concrete, aggregate (sand for shotcrete plant, development rock for CRF 

plant), and water.  A silo is located at the site to store bulk cement used either in the CRF plant 

and/or shotcrete plant.  The cement silo is equipped with a baghouse to reduce emissions during 



4449-03                                                                                    FINAL: 10/29/11 2 

cement loading and unloading activities.  The silo, CRF plant, and shotcrete plant are located 

near the mine portal.  Sand and aggregate are loaded into hoppers using a front-end-loader.  The 

end products are transported underground via truck.   

 

There are several nonroad diesel-fired internal combustion engines in use at the facility.  

Diesel-fired generator sets provide electricity for the facility operations.  There are currently 

three generator sets that have maximum size ratings of 1,502-bhp, 563-bhp, and 546-bhp.  

Other diesel-fired combustion equipment include an air compressor (up to 540-bhp), a welder 

(up to 26-bhp), a 350-bhp diesel engine that powers a150 TPH crusher, and a 100.4-bhp diesel 

engine that powers a 500 TPH screen.  All of the diesel engines must be compliant with EPA 

nonroad compression ignition engine emissions standards. 

 

One 6,000 gallon and two 15,000 gallon diesel fuel storage tanks are present at the site. 

 

C. Permit History  

  

On July 22, 2009, the Department of Environmental Quality – Air Resources Management 

Bureau (Department) received a complete application from Timberline Resources Corporation 

(TRC).  The application was for an underground exploration project consisting of drifting, ore 

recovery for bulk sampling, and development rock removal and storage.  On October 6, 2009, 

TRC was issued MAQP #4449-00 for the underground exploration project known as the Butte 

Highlands Project (BHP).   

 

On February 22, 2010, the Department received a letter from TRC indicating that they were 

unable to obtain the Caterpillar DM9081 diesel engine/generator set that was to be the facility’s 

primary generator.  TRC proposed to use a different diesel engine/generator set in place of the 

Caterpillar DM9081.  MAQP #4449-00 was written using emission factors specific to the 

Caterpillar DM9081 engine and therefore required the use of a Caterpillar DM9081 engine for a 

primary generator set.  The Department replied on March 29, 2010, that the use of the 

replacement diesel engine/generator would violate the conditions of MAQP #4449-00 because 

it was not the specific diesel engine/generator described in the MAQP and the potential 

emissions from the proposed diesel engine/generator were greater than the de minimis 

threshold.  Replacing the Caterpillar DM9081 generator set with the proposed engine would 

require a permit modification.  The Department received the permit modification request and 

application fee from TRC on April 7, 2010, and the Affidavit of Public Notice on April 21. 

2010.  This permit action removed the Caterpillar DM9081 engine from the permit, changed the 

primary generator engine language to be more de minimis-friendly, updated the Emissions 

Inventory with the new primary generator set, removed the emergency backup designation from 

the secondary diesel generator engine to allow for more operational flexibility with hours of 

operation, and corrected some typographical errors in the Emissions Inventory from MAQP 

#4449-00.  MAQP #4449-01 became final on May 26, 2010, and replaced MAQP #4449-00. 

 

On November 5, 2010, the Department received an application from BHJV requesting to 

change the ownership name from TRC to BHJV and to notify the Department that the primary 

and secondary diesel generator sets were being replaced with two new diesel generator sets.  

The engines associated with these generators have maximum rated design capacities of 563-bhp 

and 546-bhp and are certified to USEPA Tier 3 emission standards.  This permitting action 

changed the wording of the permit conditions regarding diesel generator engines so that BHJV 

could use one or more diesel generator engines that individually had a minimum rated design 

capacity of at least 300-bhp and when combined had a maximum rated capacity not to exceed 

1,475-bhp that are compliant with USEPA Tier 2 or better emission standards.  This change 

was an administrative amendment in accordance with the Administrative Rules of Montana  
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(ARM) 17.8.764(1)(b) because there were no proposed increases in potential emissions.  This 

action also changed the ownership of the facility from TRC to BHJV.  MAQP #4449-02 

became final on December 21, 2010, and replaced MAQP #4449-01. 

 

D. Current Permit Action 

 

On January 6, 2011, the Department received an application from AMEC Earth and 

Environmental, Inc. (AMEC) on behalf of BHJV for a permit modification.  The modification 

addresses the changes in operations from exploration activities to the mining of gold ore.  The 

permit modification includes increases in daily and annual aggregate throughputs to 2,000 tons 

per day (730,000 TPY) of combined gold ore and production rock, the corresponding increases 

in activities associated with the increase in throughput (blasting, loading, unloading, and haul 

road traffic), the addition of a 150 TPH crusher powered by a 350-bhp diesel engine, a 500 

TPH screen powered by a 100-bhp diesel engine, a new generator powered by a 1,502-bhp 

diesel engine, an upgraded air compressor powered by a 540-bhp diesel engine, and two 15,000 

gallon diesel storage tanks.  Equipment to be removed from the permit are a 275-bhp diesel 

engine from the old air compressor and an 8,000 gallon diesel storage tank that had been 

included in the original permit but had never been installed.   

 

The emission inventory submitted with the permit application indicated potential emissions 

above 100 TPY of nitrogen oxides (NOx) and above 50 TPY of sulfur dioxide (SO2); therefore, 

the Department required air dispersion modeling to verify compliance with nitrogen dioxide 

(NO2) and SO2 ambient air quality standards.  On January 18, 2011, the Department sent an 

incompleteness letter to AMEC which required the submittal of the affidavit of publication of 

public notice, air dispersion modeling, and an emission inventory of the greenhouse gases 

(GHG) for the facility.   

 

On March 10, 2011, the Department received and granted a request from AMEC for a deadline 

extension until May 30, 2011, for the submittal of the incompleteness items.   

 

On April 25, 2011, the Department received correspondence from AMEC that provided 

updated emissions inventory information regarding the sulfur content of the diesel fuel that 

would be used at the facility and a greenhouse gas inventory that demonstrated that this facility 

would not exceed the major source thresholds established in the USEPA “Tailoring Rule”.  

Also received on April 25, 2011, was an ambient air dispersion modeling protocol.   

 

On May 5, 2011, the Department provided AMEC with a list of issues that needed addressing 

regarding the air dispersion modeling protocol.  Based on the updated levels of SO2 emissions, 

no air dispersion modeling for SO2 would be required.  The modeling need only address the 

NOx emissions.   

 

On May 24, 2011, the Department received a request from AMEC for a deadline extension for 

the submission of incompleteness items.  The remaining outstanding incompleteness items were 

the issues identified with the air dispersion modeling protocol.  The Department granted the 

extension on May 27, 2011, and provided a new deadline of July 31, 2011. 

 

On June 30, 2011, the Department received electronic correspondence from AMEC with new 

proposed modeling parameters and emission scenario information for the air dispersion 

modeling protocol.  A hard copy of this correspondence was received on July 5, 2011.  The 

Department did not agree to the following proposals from the June 30, 2011, correspondence:  
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1. Modeling the diesel generator engine emissions at an emission rate corresponding to 

75% load because actual expected average loads of the generators would be 

approximately 66% rather than 100%.  Typical modeling demonstrations must be 

performed based on worse-case source emission rates that are typically found at 100% 

load conditions.   

 

2. Using non-default in-stack nitrogen dioxide/nitrogen oxides (NO2/NOx) ratios for 

various engine emissions.  AMEC referenced data provided by the San Joaquin Valley 

Air Pollution Control District (SJVAPCD) which indicated a default ratio for diesel 

engines of 0.20 and a specific ratio of 0.1564 based on test data from a 322-bhp diesel 

water pump engine.  USEPA recommends a default value of 0.80 in instances without 

additional justification for a non-default value.  USEPA also recommends acceptance 

of 0.50 as a default in-stack NO2/NOx ratio for input to the Plume Volume Molar Ratio 

Method (PVMRM) and Ozone Limiting Method (OLM) options within the modeling 

software AERMOD, in the absence of more appropriate source-specific information.   

 

On July 18, 2011, the Department responded to AMEC’s proposals in a letter stating that for 

proposal 1 above, the MAQP must ultimately reflect the emission rates used in the modeling 

demonstration.  Therefore, a modeling demonstration using emissions rates corresponding to 

75% load would require that the MAQP limit the sources to no more than 75% load.  The 

response to proposal 2 above was that the Department would not accept the 0.1564 NO2/NOx 

ratio because it is based on data from a specific engine that does not correspond to the proposed 

engines in this project.  The Department would accept the suggested in-stack default ratio for 

diesel engines of 0.20.  In this correspondence the Department stated that the air dispersion 

modeling demonstration need only account for the NOx emissions from the new equipment 

proposed in the current permitting action.  This would consist of the 540-bhp air compressor 

diesel engine, the 350-bhp crusher diesel engine, the 100-bhp screen diesel engine, and the 

1,502-bhp generator diesel engine.  This decision was based on the fact that this mine is an 

existing permitted source that has complied with the air permitting regulations since its 

inception, the qualitative ambient air impact analyses performed in the previous permitting 

actions determined that the existing sources would not violate ambient air quality standards, the 

location of the mine is designated as unclassifiable/attainment for NO2, and this mine is a minor 

source of emissions with respect to New Source Review (NSR)/Prevention of Significant 

Deterioration (PSD) permitting and does not require an Environmental Impact Assessment 

(EIS).   

 

On July 22, 2011, the Department received electronic correspondence from AMEC requesting a 

deadline extension for the updates to the ambient air dispersion modeling protocol.  The 

Department granted the extension on July 25, 2011, and provided a new deadline of August 31, 

2011.   

 

On August 31, 2011, the Department received an air dispersion modeling report from AMEC, 

and the Department considered the application complete.  This report addressed the comments 

that the Department had identified with the modeling protocol and indicated that the proposed 

action did not cause or contribute to any violations of the NO2 ambient air quality standards.   

 

This permitting action incorporates the proposed new equipment and productions rates.  

MAQP #4449-03 replaces #4449-02.   
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II. Applicable Rules and Regulations 

 

The following are partial explanations of some applicable rules and regulations that apply to the 

facility.  The complete rules are stated in the ARM and are available, upon request, from the 

Department.  Upon request, the Department will provide references for location of complete copies 

of all applicable rules and regulations or copies where appropriate. 

 

A. ARM 17.8, Subchapter 1 – General Provisions, including but not limited to: 

 

1. ARM 17.8.101 Definitions.  This rule includes a list of applicable definitions used in this 

chapter, unless indicated otherwise in a specific subchapter. 

 

2. ARM 17.8.105 Testing Requirements.  Any person or persons responsible for the emission 

of any air contaminant into the outdoor atmosphere shall, upon written request of the 

Department, provide the facilities and necessary equipment (including instruments and 

sensing devices) and shall conduct tests, emission or ambient, for such periods of time as 

may be necessary using methods approved by the Department. 

 

3. ARM 17.8.106 Source Testing Protocol.  The requirements of this rule apply to any 

emission source testing conducted by the Department, any source or other entity as 

required by any rule in this chapter, or any permit or order issued pursuant to this chapter, 

or the provisions of the Clean Air Act of Montana, 75-2-101, et seq., Montana Code 

Annotated (MCA). 

 

BHJV shall comply with the requirements contained in the Montana Source Test Protocol 

and Procedures Manual, including, but not limited to, using the proper test methods and 

supplying the required reports.  A copy of the Montana Source Test Protocol and 

Procedures Manual is available from the Department upon request. 

 

4. ARM 17.8.110 Malfunctions.  (2) The Department must be notified promptly by telephone 

whenever a malfunction occurs that can be expected to create emissions in excess of any 

applicable emission limitation or to continue for a period greater than 4 hours. 

 

5. ARM 17.8.111 Circumvention.  (1) No person shall cause or permit the installation or use 

of any device or any means that, without resulting in reduction of the total amount of air 

contaminant emitted, conceals or dilutes an emission of air contaminant that would 

otherwise violate an air pollution control regulation.  (2) No equipment that may produce 

emissions shall be operated or maintained in such a manner as to create a public nuisance. 

 

B. ARM 17.8, Subchapter 2 – Ambient Air Quality, including, but not limited to the following: 

 

1. ARM 17.8.204 Ambient Air Monitoring 

2. ARM 17.8.210 Ambient Air Quality Standards for Sulfur Dioxide 

3. ARM 17.8.211 Ambient Air Quality Standards for Nitrogen Dioxide 

4. ARM 17.8.212 Ambient Air Quality Standards for Carbon Monoxide 

5. ARM 17.8.213 Ambient Air Quality Standard for Ozone 

6. ARM 17.8.214 Ambient Air Quality Standard for Hydrogen Sulfide 

7. ARM 17.8.220 Ambient Air Quality Standard for Settled Particulate Matter 

8. ARM 17.8.221 Ambient Air Quality Standard for Visibility 

9. ARM 17.8.222 Ambient Air Quality Standard for Lead 

10. ARM 17.8.223 Ambient Air Quality Standard for Particulate Matter with an aerodynamic 

diameter of 10 microns or less (PM10) 

 

BHJV must maintain compliance with the applicable ambient air quality standards. 
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C. ARM 17.8, Subchapter 3 – Emission Standards, including, but not limited to: 

 

1. ARM 17.8.304 Visible Air Contaminants.  This rule requires that no person may cause or 

authorize emissions to be discharged into the outdoor atmosphere from any source installed 

after November 23, 1968, that exhibit an opacity of 20% or greater averaged over 6 

consecutive minutes. 

 

2. ARM 17.8.308 Particulate Matter, Airborne.  (1) This rule requires an opacity limitation of 

less than 20% for all fugitive emission sources and that reasonable precautions be taken to 

control emissions of airborne particulate matter.  (2) Under this rule, BHJV shall not cause 

or authorize the use of any street, road, or parking lot without taking reasonable 

precautions to control emissions of airborne particulate matter. 

 

3. ARM 17.8.309 Particulate Matter, Fuel Burning Equipment.  This rule requires that no 

person shall cause, allow, or permit to be discharged into the atmosphere particulate matter 

caused by the combustion of fuel in excess of the amount determined by this rule. 

 

4. ARM 17.8.310 Particulate Matter, Industrial Process.  This rule requires that no person 

shall cause, allow, or permit to be discharged into the atmosphere particulate matter in 

excess of the amount set forth in this rule. 

 

5. ARM 17.8.322 Sulfur Oxide Emissions--Sulfur in Fuel.  This rule requires that no person 

shall burn liquid, solid, or gaseous fuel in excess of the amount set forth in this rule. 

 

6. ARM 17.8.324 Hydrocarbon Emissions--Petroleum Products.  (3) No person shall load or 

permit the loading of gasoline into any stationary tank with a capacity of 250 gallons or 

more from any tank truck or trailer, except through a permanent submerged fill pipe, unless 

such tank is equipped with a vapor loss control device as described in (1) of this rule. 

 

7. ARM 17.8.340 Standard of Performance for New Stationary Sources and Emission 

Guidelines for Existing Sources.  This rule incorporates, by reference, 40 Code of Federal 

Regulations (CFR) Part 60, Standards of Performance for New Stationary Sources (NSPS).  

BHJV is considered an NSPS affected facility under 40 CFR Part 60 and subject to the 

requirements of the following subparts. 

 

a. 40 CFR 60, Subpart A – General Provisions apply to all equipment or facilities subject 

to an NSPS Subpart as listed below: 

 

b. 40 CFR 60, Subpart IIII – Standards of Performance for Stationary Compression 

Ignition Internal Combustion Engines.  This subpart applies to the stationary diesel 

engines manufactured after July 11, 2005. 

 

8. ARM 17.8.342 Emission Standards for Hazardous Air Pollutants for Source Categories.  

The source, as defined and applied in 40 CFR Part 63, is required to comply with the 

requirements of 40 CFR Part 63, as listed below: 

 

a. 40 CFR 63, Subpart A – General Provisions apply to all equipment or facilities subject 

to a National Emission Standard for Hazardous Air Pollutants (NESHAP) Subpart as 

listed below: 

 

b. 40 CFR 63, Subpart ZZZZ - National Emissions Standards for Hazardous Air 

Pollutants for Stationary Reciprocating Internal Combustion Engines.  The BHP is an 

area source of hazardous air pollutants (HAP); therefore, the stationary diesel engines 

are subject to this rule.     
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D. ARM 17.8, Subchapter 5 – Air Quality Permit Application, Operation, and Open Burning Fees, 

including, but not limited to: 

 
1. ARM 17.8.504 Air Quality Permit Application Fees.  This rule requires that an applicant 

submit an air quality permit application fee concurrent with the submittal of an air quality 

permit application.  A permit application is incomplete until the proper application fee is 

paid to the Department.  BHJV submitted the appropriate permit application fee for the 

current permit action. 

 
2. ARM 17.8.505 Air Quality Operation Fees.  An annual air quality operation fee must, as a 

condition of continued operation, be submitted to the Department by each source of air 

contaminants holding an air quality permit (excluding an open burning permit) issued by 

the Department.  The air quality operation fee is based on the actual or estimated actual 

amount of air pollutants emitted during the previous calendar year. 

 
An air quality operation fee is separate and distinct from an air quality permit application 

fee.  The annual assessment and collection of the air quality operation fee, described above, 

shall take place on a calendar-year basis.  The Department may insert into any final permit 

issued after the effective date of these rules, such conditions as may be necessary to require 

the payment of an air quality operation fee on a calendar-year basis, including provisions 

that prorate the required fee amount. 

 
E. ARM 17.8, Subchapter 7 – Permit, Construction, and Operation of Air Contaminant Sources, 

including, but not limited to: 

 
1. ARM 17.8.740 Definitions.  This rule is a list of applicable definitions used in this chapter, 

unless indicated otherwise in a specific subchapter. 

 
2. ARM 17.8.743 Montana Air Quality Permits--When Required.  This rule requires a person 

to obtain an air quality permit or permit modification to construct, modify, or use any air 

contaminant sources that have the potential to emit (PTE) greater than 25 tons per year of 

any pollutant.  BHJV has a PTE greater than 25 tons per year of particulate matter (PM), 

PM10, NOx, and carbon monoxide (CO); therefore, an air quality permit is required. 

 
3. ARM 17.8.744 Montana Air Quality Permits--General Exclusions.  This rule identifies the 

activities that are not subject to the Montana Air Quality Permit program. 

 
4. ARM 17.8.745 Montana Air Quality Permits--Exclusion for De Minimis Changes.  This 

rule identifies the de minimis changes at permitted facilities that do not require a permit 

under the Montana Air Quality Permit Program.   

 
5. ARM 17.8.748 New or Modified Emitting Units--Permit Application Requirements.  (1) 

This rule requires that a permit application be submitted prior to installation, modification, 

or use of a source.  A permit application was not required for this action because it is an 

administrative amendment.  (7) This rule requires that the applicant notify the public by 

means of legal publication in a newspaper of general circulation in the area affected by the 

application for a permit.  BHJV submitted an affidavit of publication of public notice for 

the January 6, 2011, issue of the Montana Standard, a newspaper of general circulation in 

the Town of Butte in Silver Bow County, as proof of compliance with the public notice 

requirements.   
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6. ARM 17.8.749 Conditions for Issuance or Denial of Permit.  This rule requires that the 

permits issued by the Department must authorize the construction and operation of the 

facility or emitting unit subject to the conditions in the permit and the requirements of this 

subchapter.  This rule also requires that the permit must contain any conditions necessary 

to assure compliance with the Federal Clean Air Act (FCAA), the Clean Air Act of 

Montana, and rules adopted under those acts. 

 

7. ARM 17.8.752 Emission Control Requirements.  This rule requires a source to install the 

maximum air pollution control capability that is technically practicable and economically 

feasible, except that Best Available Control Technology (BACT) shall be utilized.  The 

required BACT analysis is included in Section III of this permit analysis.  

 

8. ARM 17.8.755 Inspection of Permit.  This rule requires that air quality permits shall be 

made available for inspection by the Department at the location of the source. 

 

9. ARM 17.8.756 Compliance with Other Requirements.  This rule states that nothing in the 

permit shall be construed as relieving BHJV of the responsibility for complying with any 

applicable federal or Montana statute, rule, or standard, except as specifically provided in 

ARM 17.8.740, et seq. 

 

10. ARM 17.8.759 Review of Permit Applications.  This rule describes the Department’s 

responsibilities for processing permit applications and making permit decisions on those 

permit applications that do not require the preparation of an environmental impact 

statement. 

 

11. ARM 17.8.762 Duration of Permit.  An air quality permit shall be valid until revoked or 

modified, as provided in this subchapter, except that a permit issued prior to construction 

of a new or modified source may contain a condition providing that the permit will expire 

unless construction is commenced within the time specified in the permit, which in no 

event may be less than 1 year after the permit is issued. 

 

12. ARM 17.8.763 Revocation of Permit.  An air quality permit may be revoked upon written 

request of the permittee, or for violations of any requirement of the Clean Air Act of 

Montana, rules adopted under the Clean Air Act of Montana, the FCAA, rules adopted 

under the FCAA, or any applicable requirement contained in the Montana State 

Implementation Plan (SIP). 

  

13. ARM 17.8.764 Administrative Amendment to Permit.  An air quality permit may be 

amended for changes in any applicable rules and standards adopted by the Board of 

Environmental Review (Board) or changed conditions of operation at a source or stack that 

do not result in an increase of emissions as a result of those changed conditions.  The 

owner or operator of a facility may not increase the facility’s emissions beyond permit 

limits unless the increase meets the criteria in ARM 17.8.745 for a de minimis change not 

requiring a permit, or unless the owner or operator applies for and receives another permit 

in accordance with ARM 17.8.748, ARM 17.8.749, ARM 17.8.752, ARM 17.8.755, and 

ARM 17.8.756, and with all applicable requirements in ARM Title 17, Chapter 8, 

Subchapters 8, 9, and 10. 

 

14. ARM 17.8.765 Transfer of Permit.  This rule states that an air quality permit may be 

transferred from one person to another if written notice of intent to transfer, including the 

names of the transferor and the transferee, is sent to the Department.  The Department 

received the appropriate notice from the transferor and transferee.   
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F. ARM 17.8, Subchapter 8 – Prevention of Significant Deterioration of Air Quality, including, 

but not limited to: 

 

1. ARM 17.8.801 Definitions.  This rule is a list of applicable definitions used in this 

subchapter. 

 

2. ARM 17.8.818 Review of Major Stationary Sources and Major Modifications--Source 

Applicability and Exemptions.  The requirements contained in ARM 17.8.819 through 

ARM 17.8.827 shall apply to any major stationary source and any major modification, with 

respect to each pollutant subject to regulation under the FCAA that it would emit, except as 

this subchapter would otherwise allow. 

 

This facility is not a major stationary source because this facility is not a listed source and the 

facility's PTE is below 250 TPY of any pollutant (excluding fugitive emissions).   

 

G. ARM 17.8, Subchapter 12 – Operating Permit Program Applicability, including, but not limited 

to: 

 

1. ARM 17.8.1201 Definitions.  (23) Major Source under Section 7412 of the FCAA is 

defined as any source having: 

 

a. PTE > 100 TPY of any pollutant; 

 

b. PTE > 10 TPY of any one HAP, PTE > 25 TPY of a combination of all HAPs, or 

lesser quantity as the Department may establish by rule; or 

 

c. PTE > 70 TPY of PM10 in a serious PM10 nonattainment area. 

 

2. ARM 17.8.1204 Air Quality Operating Permit Program.  (1) Title V of the FCAA 

amendments of 1990 requires that all sources, as defined in ARM 17.8.1204(1), obtain a 

Title V Operating Permit.  In reviewing and issuing MAQP #4449-03 for BHJV, the 

following conclusions were made: 

 

a. The facility’s PTE is greater than 100 TPY for NOx and CO. 

 

b. The facility’s PTE is less than 10 TPY for any one HAP and less than 25 TPY for all 

HAPs. 

 

c. This source is not located in a serious PM10 nonattainment area. 

 

d. This facility is subject to a current NSPS (40 CFR 60, Subpart A and Subpart IIII).   

 

e. This facility is subject to area source provisions of a current NESHAP (40 CFR 63, 

Subpart A and Subpart ZZZZ). 

 

f. This source is not a Title IV affected source, or a solid waste combustion unit. 

 

g. This source is not an EPA designated Title V source. 

 

Based on these facts, the Department determined that BHJV is subject to the Title V operating 

permit program.  BHJV will be required to submit an application for a Title V Operating Permit 

within 12 months of startup of the new equipment included in this permitting action.   
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III. BACT Determination 

 

A BACT determination is required for each new or modified source.  BHJV shall install on the new 

or modified source the maximum air pollution control capability which is technically practicable and 

economically feasible, except that BACT shall be utilized.   

 

A BACT analysis was submitted by BHJV in permit application #4449-03, addressing some 

available methods of controlling emissions from the new sources that would be used at the mine.  

The Department reviewed these methods, as well as previous BACT determinations.  The following 

control options have been reviewed by the Department in order to make the following BACT 

determination. 

 

Diesel Engine BACT Analysis 

 

The control options required for the diesel engines are consistent with other recently permitted 

similar sources and are capable of achieving the appropriate emission standards.  NOx is the primary 

pollutant emitted from this type of source.  The following options were examined during the NOx 

BACT analysis for the diesel engines: 

 

1. Combustion modifications, such as injection timing retard, preignition chamber 

combustion, air-to-fuel ratio adjustment.  This type of control technology helps reduce 

NOx formation in the combustion zone. 

 

2. Selective Catalytic Reduction (SCR), which is a post-combustion gas treatment technique 

that uses a catalyst to reduce nitrogen oxide (NO) and NO2 to molecular nitrogen, water 

and oxygen (O2).  Ammonia (NH3) or urea are commonly used as reducing agents. 

 

3. Non-selective Catalytic Reduction (NSCR) uses a three-way catalyst to promote the 

decomposition of NOx to nitrogen and water.  Exhaust carbon monoxide and hydrocarbons 

are simultaneously oxidized to carbon dioxide (CO2) and water in this process.  NSCR is 

applicable only to engines with exhaust O2 concentrations below approximately 1% (such 

as rich-burn natural gas-fired engines); and 

 

4. Proper design and operation can reduce NOx by controlling the combustion temperature, 

residence time, and available O2.  Normal combustion practices involve maximizing the 

heating efficiency of the fuel in an effort to minimize fuel usage. Increasing the efficiency 

of fuel combustion also minimizes NOx formation. 

 

Technical Feasibility 

 

NSCR is only applicable to rich-burn engines and diesel-fueled engines cannot be operated as rich-

burn.  Consequently, NSCR is technically infeasible for the diesel engines.  An SCR unit requires 

that the combustion unit operate on a continuous basis for optimal NOx control.  The generator 

engines are permitted to operate continuously because they will provide electricity to mining 

operations.  The air compressor engine is also permitted to operate continuously; however, actual 

practice will most likely result in intermittent operations on an as-needed basis.  SCR is considered 

technically infeasible for engines that will only be operated intermittently on an as-needed basis.  

SCR is technically feasible for the generator engines because they could experience continuous 

operation. 
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Environmental Feasibility 

 

The primary environmental concern from an SCR system is the on-site storage and usage of the 

ammonia or urea reagent.  In addition, the reagent is injected into the exhaust stream in excess of 

stoichiometric amounts to achieve maximum control of NOx; therefore, some of the reagent does not 

have the opportunity to react and is then exhausted to the atmosphere.  Although this type of system 

is in operation at many facilities, it is an additional environmental liability. 

 

Economic Feasibility 

 

Due to the relatively short 5-year duration of the mining project, the cost of implementing and 

maintaining an SCR system represents an adverse economic impact that is disproportionately high 

relative to control costs required of similar facilities.  Estimates provided by BHJV are greater than 

$4,400 per ton of NOx controlled for each engine.  It is therefore eliminated from consideration as 

BACT for this application. 

 

BHJV proposes proper engine design and combustion with no add-on controls using good operating 

practices as BACT for NOx.  The proposed new engines are certified by the manufacturer to achieve 

USEPA Tier 2 and Tier 3 federal emissions standards.  In 1994, USEPA adopted the first set of 

emission standards (Tier 1) for all new nonroad diesel engines greater than 50-bhp.  In 1998, USEPA 

adopted more stringent emission standards (Tier 2 and Tier 3) for new nonroad diesel engines.  Tier 

2 emission standards began to be phased in starting in 2001 for all engine sizes and more stringent 

Tier 3 standards for engines between 50 and 750-bhp in began phase-in in 2006.  The Tier 1-3 

standards are met through advanced engine design, with no or only limited use of exhaust gas 

aftertreatment.  The Department has determined that NOx BACT will be the proper engine design 

and combustion with no add-on controls using good operating practices for the proposed new diesel 

engines.  The proposed NOx BACT conforms with previous BACT determinations made by the 

Department for diesel-fired nonroad engines.   

 

PM emissions from diesel engines are assumed to all be in the PM2.5 range; therefore, emission rates 

for PM and PM10 are assumed to be equal to the PM2.5 emission rates.  The most commonly used PM 

control methods in diesel engines are good combustion practices and particulate filters.  BHJV 

estimated an $80,000 per ton of PM removed for the installation of particulate filters.   

 

CO emissions from diesel engines are a result of incomplete combustion of the fuel.  There is often a 

trade-off between low NOx emissions and elevated CO emissions.  Therefore, many of the 

combustion modifications designed to reduce NOx emissions result in an increase in CO emissions.  

Conversely, an engine designed to maximize the combustion efficiency to minimize the CO 

emissions would undermine efforts to reduce NOx emissions; therefore, this approach is considered 

technically infeasible.  The CO emissions control methods analyzed for BACT are catalytic 

oxidation and efficient combustion.  Catalytic oxidation is the most stringent control technology and 

consists of a passive reactor comprised of a honeycomb grid of metal panels coated with a platinum 

catalyst that is placed in the exhaust stream.  The oxidation catalyst is considered technically feasible 

to control the CO emissions from the diesel engines.  BHJV estimated that the use of oxidation 

catalysts in the new engines would cost more than $28,000 per ton of CO removed. 

 

Similar to CO, volatile organic compounds (VOC) occur as a result of incomplete combustion of the 

fuel.  They are also controlled through catalytic oxidation and efficient combustion practices.  The 

catalyst will control VOC emissions at varying efficiencies depending upon the speciation of the 

hydrocarbons found in the fuel.  Unburned straight chain hydrocarbons will pass through the catalyst 

relatively uncontrolled, while others may be controlled at 80-90% levels.   
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The Department determined that additional controls for PM, PM10, PM2.5, VOC, and CO are 

technically or economically infeasible based on the limited amounts that could be potentially emitted 

and the relatively short duration of the project.  The USEPA Tier 2 and 3 certifications include 

emission standards for PM, VOC, and CO.  Therefore, the Department determined that proper 

operation and maintenance with no additional controls for PM, PM10, PM2.5, VOC, and CO would 

constitute BACT for the proposed engines. 

 

SO2 emissions are not addressed by the federally mandated USEPA nonroad engine emission 

standards.  SO2 emissions from diesel-fired engines results from oxidation of sulfur contained in the 

fuel.  BHJV proposes to control SO2 emissions through the use of diesel fuel compliant with 40 CFR 

80.510(b) which federally mandates that all nonroad diesel fuel have a sulfur content no greater than 

0.0015% (15 parts per million by weight (ppmv)) starting in June 1, 2010.  This is the most stringent 

level of control for SO2 and because BHJV proposed this most stringent level, no further control 

technologies were analyzed.  BACT for SO2 for the diesel engines will be to use diesel fuel having a 

sulfur content no greater than 0.0015% (15 ppmv).   

 

Fugitive Emissions BACT Analysis 

 

The fugitive sources of PM emissions associated with this permitting action include increases in 

aggregate throughput, increases in haul road traffic, and the addition of aggregate crushing and 

screening equipment.  Two types of emissions controls are readily available and used for dust 

suppression of these fugitive emissions.  These two control methods are water and chemical dust 

suppressant.  Chemical dust suppressant could be used to control the fugitive emissions.   Water is 

more readily available, is less expensive, is equally effective as chemical dust suppressant, and is 

more environmentally friendly than chemical dust suppressant.  Therefore, water has been identified 

as BACT for particulate emissions from aggregate handling, crushing, and screening.  In addition, 

water suppression has been required of recently permitted similar sources.  BHJV may use chemical 

dust suppressant to assist in controlling particulate emissions.     

 

BHJV must also take reasonable precautions to limit the fugitive emissions of airborne particulate 

matter from haul roads, access roads, parking areas, and the general area of operation.  BHJV is 

required to have water spray bars and water available on site (at all times) and to apply the water, as 

necessary, to maintain compliance with the opacity and reasonable precaution limitations.  BHJV 

may also use chemical dust suppression in order to maintain compliance with emission limitations in 

Section II.A of MAQP #4449-03.  The Department determined that using water and/or chemical dust 

suppressant to maintain compliance with the opacity requirements and reasonable precaution 

limitations constitutes BACT for the fugitive emission sources. 
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IV. Emission Inventory 

 

Non-Fugitive Sources TPY 

Emission Source PM PM10 PM2.5
* 

NOx CO VOC SO2 

Cement Silo loading 0.14 0.14 0.14     

Shotcrete Plant Cement Feed Auger to Mix Tank 1.09 0.27 0.05     

CRF Plant Cement Feed Auger to Mix Hopper 10.42 2.57 0.51     

Diesel Generator(s) - Up to 1,475-bhp (EPA Tier 2) 2.14 2.14 2.14 64.09 37.03 16.24 13.24 

Diesel Engine - Compressor 540-bhp (EPA Tier 3) 0.78 0.78 0.78 17.91 13.56 5.95 4.85 

Diesel Engine - Welder 26-bhp (EPA Tier 2) 0.08 0.08 0.08 1.31 0.93 0.10 0.23 

Diesel Generator - 1,502-hp (EPA Tier 2) 2.18 2.18 2.18 84.67 37.71 1.49 0.08 

Diesel Engine - Crusher 350-hp (EPA Tier 3) 0.51 0.51 0.51 10.14 8.79 3.85 3.14 

Diesel Engine - Screen 100-hp (EPA Tier 3) 0.29 0.29 0.29 3.39 3.59 1.11 0.90 

Total Emissions 17.62 8.94 6.68 185.78 101.60 28.74 22.45 

NOTES: 

PM  Particulate matter 

PM10 PM with an aerodynamic diameter of 10 microns or less 

PM2.5 PM with an aerodynamic diameter of 2.5 microns or less 

*  PM2.5 estimations are for filterable fractions only 

NOx  Oxides of nitrogen 

CO  Carbon monoxide 

VOC Volatile organic compounds 

SO2  Sulfur dioxide 

 

Fugitive Sources TPY 

Emission Source PM PM10 PM2.5
* 

NOx CO VOC SO2 

Ore Unloading 0.27 0.13 0.02         

Development Rock Unloading 0.16 0.08 0.01         

Ore Haul Truck Loading 0.38 0.18 0.03         

Ore Haul Truck Travel 30.13 8.61 0.86         

Unloading Sand to Storage Area 0.03 0.01 0.00         

Shotcrete Plant Sand Transfer to Mixing Pit w/FEL 0.03 0.01 0.00         

CRF Plant Aggregate Hopper loading w/ FEL 1.89 0.90 0.18         

FEL travel 34.68 9.66 0.97         

Shotcrete truck transport to underground 0.57 0.16 0.02         

CRF Plant truck transport to underground 9.36 2.61 0.26         

2x15000 gallon diesel tank           0.01   

6,000 gallon diesel tank           0.00   

Development Rock Stockpile Wind Erosion 5.59 1.68 0.25         

150 TPH Crusher 1.77 0.79 0.07     

500 TPH Screen 27.38 9.53 0.11     

Crushing and Screening material transfers and piles 13.25 5.36 0.41     

Total Emissions 125.48 39.70 3.19 0.00 0.00 0.01 0.00 

NOTES: 

*  PM2.5 estimations are for filterable fractions only 
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Underground Mine Sources TPY 

Emission Source PM PM10 PM2.5
* 

NOx CO VOC SO2 

Wet Drilling 0.03 0.03 0.03         

Blasting 0.09 0.05 0.00 0.23 12.32     

Underground Ore Loading 0.06 0.03 0.00         

Underground Development Rock Loading 0.04 0.02 0.00         

Total Emissions 0.22 0.13 0.04 0.23 12.32 0.00 0.00 

NOTES: 

*  PM2.5 estimations are for filterable fractions only 

 

Facility-Wide Emissions TPY 

 PM PM10 PM2.5
* 

NOx CO VOC SO2 

Total Emissions 143.33 48.77 9.90 186.01 113.92 28.75 22.45 

NOTES: 

*  PM2.5 estimations are for filterable fractions only 

 

CALCULATIONS 

 

Non-fugitive Sources 

 

Cement Silo 

Flow Capacity = 375 cubic feet per minute (cfm) (Vendor information) 

Maximum Hours of Operation = 8,760 hrs/yr  

 

Total PM Emissions: 

Emission Factor = 0.01 gr/dscf  (Vendor information) 

Calculation:   

(375 cfm) * (8760 hrs/yr) * (0.01 gr/dscf) * (lb/7000 gr) * (ton/2000 lb) * (60 min/hr) = 0.14 TPY  

 

Total PM10 Emissions: 

Emission Factor = 0.01 gr/dscf (Vendor information) 

Calculation:   

(375 cfm) * (8760 hrs/yr) * (0.01 gr/dscf) * (lb/7000 gr) * (ton/2000 lb) * (60 min/hr) = 0.14 TPY  

 

Total PM2.5 Emissions: 

Emission Factor = 0.01 gr/dscf (Vendor information, assume PM2.5 = PM10) 

Calculation:   

(375 cfm) * (8760 hrs/yr) * (0.01 gr/dscf) * (lb/7000 gr) * (ton/2000 lb) * (60 min/hr) = 0.14 TPY  

 

Shotcrete Plant Cement Feed Auger to Mix Tank 

Maximum Process Rate = 0.92 ton/hr (Company Information based on max daily short-term 

throughput) 

Maximum Hours of Operation = 8,760 hrs/yr  

Number of Transfers = 1 transfer (Company Information) 

 

Total PM Emissions: 

Emission Factor = 0.544 lb/ton (AP 42, Table 11.12-2, 6/06) 

Control Efficiency = 50% (Water Spray) 

Calculation:  (0.92 ton/hr) * (8760 hrs/yr) * (0.544 lb/ton) * (ton/2000 lb) * (1 transfer) * (1 - 

50/100) = 1.09 TPY  
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Total PM10 Emissions: 

Emission Factor = 0.134 lb/ton (AP 42, Table 11.12-2, 6/06) 

Control Efficiency = 50% (Water Spray) 

Calculation:  (0.92 ton/hr) * (8760 hrs/yr) * (0.134 lb/ton) * (ton/2000 lb) * (1 transfer) * (1 - 

50/100) = 0.27 TPY  

 

Total PM2.5 Emissions: 

Emission Factor = 0.0268 lb/ton (assume PM2.5 = 20% * PM10, AP 42, Table 11.12-2, 6/06) 

Control Efficiency = 50% (Water Spray) 

Calculation:  (0.92 ton/hr) * (8760 hrs/yr) * (0.0268 lb/ton) * (ton/2000 lb) * (1 transfer) * (1 - 

50/100) = 0.05 TPY 

 

CRF Plant Cement Feed Auger to Mix Hopper 

Maximum Process Rate = 4.38 ton/hr (Company Information based on max daily short-term 

throughput) 

Maximum Hours of Operation = 8,760 hrs/yr  

Number of Transfers = 1 transfer (Company Information) 

 

Total PM Emissions: 

Emission Factor = 0.544 lb/ton (0.544 uncontrolled, AP 42, Table 11.12-2, 6/06) 

Calculation:  (4.38 ton/hr) * (8760 hrs/yr) * (0.544 lb/ton) * (ton/2000 lb) * (1 transfer) = 10.42 TPY  

 

Total PM10 Emissions: 

Emission Factor = 0.134 lb/ton (0.134 uncontrolled, AP 42, Table 11.12-2, 6/06) 

Control Efficiency = 0% (Uncontrolled) 

Calculation:  (4.38 ton/hr) * (8760 hrs/yr) * (0.134 lb/ton) * (ton/2000 lb) * (1 transfer) = 2.57 TPY  

 

Total PM2.5 Emissions: 

Emission Factor = 0.0268 lb/ton (assume PM2.5 = 20% * PM10, AP 42, Table 11.12-2, 6/06) 

Calculation:  (4.38 ton/hr) * (8760 hrs/yr) * (0.0268 lb/ton) * (ton/2000 lb) * (1 transfer) = 0.51 TPY  

 

Diesel Generator(s) – Up to 1,475-bhp combined, minimum 300-bhp each, USEPA Tier 2 compliant 

Operational Capacity of Engine(s) = 1,475-bhp 

Hours of Operation = 8,760.00 hours 

 

PM/PM10/PM2.5 Emissions: 

Emission Factor = 3.31E-04 lbs/hp-hr (USEPA Tier 2 emission standards, assume includes CPM and 

all PM < 1 um, AP-42 Table 3.3-2, footnote b) 

Calculation:  (8,760 hours) * (1,475-bhp) * (3.31E-04 lbs/hp-hr) * (ton/2000 lb) = 2.14 TPY   

 

NOx Emissions: 

Emission Factor = 9.92E-03 lbs/hp-hr (USEPA Tier 2 emission standards) 

Calculation:  (8,760 hours) * (1,475-bhp) * (9.92E-03 lbs/hp-hr) * (ton/2000 lb) = 64.09 TPY   

 

CO Emissions: 

Emission Factor = 5.73E-03 lbs/hp-hr (USEPA Tier 2 emission standards) 

Calculation:  (8,760 hours) * (1,475-bhp) * (5.73E-03 lbs/hp-hr) * (ton/2000 lb) = 37.03 TPY 

 

VOC Emissions: 

Emission Factor = 2.51E-03 lbs/hp-hr (AP-42, Sec. 3.3, Table 3.3-1, TOC, Exhaust & Crankcase, 

10/96) 

Calculation:  (8,760 hours) * (1000 bhp) * (2.51E-03 lbs/hp-hr) * (ton/2000 lb) = 16.24 TPY 
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SO2 Emissions: 

Emission Factor = 0.00205 lbs/hp-hr (AP-42, Sec. 3.3, Table 3.3-1, 10/96) 

Calculation:  (8,760 hours) * (1,475-bhp) * (0.00205 lbs/hp-hr) * (ton/2000 lb) = 13.24 TPY   

 

Diesel Engine – 540-bhp air compressor USEPA Tier 3 compliant 

Operational Capacity of Engine = 540 hp 

Hours of Operation = 8,760 hours 

 

PM/PM10/PM2.5 Emissions: 

Emission Factor = 3.30E-04 lbs/hp-hr (USEPA Tier 3 emissions standards, assume includes CPM 

and all PM < 1 um, AP-42 Table 3.3-2, footnote b) 

Calculation:  (8,760 hours) * (540 hp) * (3.30E-04 lbs/hp-hr) * (ton/2000 lb) = 0.78 TPY  

 

NOx Emissions: 

Emission Factor = 4.09 lbs/ hr (modeled based on manufacturer worst-case rate, exceeds USEPA 

Tier 3 emissions standards) 

Calculation:  (8,760 hours) * (4.09 lbs/hr) * (ton/2000 lb) = 17.91 TPY  

 

CO Emissions: 

Emission Factor = 5.73E-03 lbs/hp-hr (USEPA Tier 3 emissions standards) 

Calculation:  (8,760 hours) * (540 hp) * (5.73E-03 lbs/hp-hr) * (ton/2000 lb) = 13.56 TPY  

 

VOC Emissions: 

Emission Factor = 2.51E-03 lbs/hp-hr (AP-42, Sec. 3.3, Table 3.3-1, TOC, Exhaust & Crankcase, 

10/96)) 

Calculation:  (8,760 hours) * (540 hp) * (2.51E-03 lbs/hp-hr) * (ton/2000 lb) = 5.95 TPY  

 

SO2 Emissions: 

Emission Factor = 0.00205 lbs/hp-hr (AP-42, Sec. 3.3, Table 3.3-1, 10/96) 

Calculation:  (8,760 hours) * (540 hp) * (0.00205 lbs/hp-hr) * (ton/2000 lb) = 4.85TPY  

 

Diesel Engine – 26-bhp welder Tier 2 compliant 

Operational Capacity of Engine = 26 hp 

Hours of Operation = 8,760 hours 

 

PM/PM10/PM2.5 Emissions: 

Emission Factor = 6.61E-04 lbs/hp-hr (USEPA Tier 2 emissions standards, assume includes CPM 

and all PM < 1 um, AP-42 Table 3.3-2, footnote b) 

Calculation:  (8,760 hours) * (26 hp) * (6.61E-04 lbs/hp-hr) * (ton/2000 lb) = 0.08 TPY  

 

NOx Emissions: 

Emission Factor = 1.15E-02 lbs/hp-hr (USEPA Tier 2 emissions standards, speciated according to 

Santa Barbara County Air Pollution Control District (SBCAPCD)) 

Calculation:  (8,760 hours) * (26 hp) * (1.15E-02 lbs/hp-hr) * (ton/2000 lb) = 1.31 TPY  

 

CO Emissions: 

Emission Factor = 8.16E-03 lbs/hp-hr (USEPA Tier 2 emissions standards) 

Calculation:  (8,760 hours) * (26 hp) * (8.16E-03 lbs/hp-hr) * (ton/2000 lb) = 0.93 TPY  

 

VOC Emissions: 

Emission Factor = 8.82E-04 lbs/hp-hr (USEPA Tier 2 emissions standards, speciated according to 

SBCAPCD) 

Calculation:  (8,760 hours) * (26 hp) * (8.82E-04 lbs/hp-hr) * (ton/2000 lb) = 0.10 TPY  
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SO2 Emissions: 

Emission Factor = 0.00205 lbs/hp-hr (AP-42, Sec. 3.3, Table 3.3-1, 10/96) 

Calculation:  (8,760 hours) * (26 hp) * (0.00205 lbs/hp-hr) * (ton/2000 lb) = 0.23 TPY  

 

Diesel Engine – 1,502-bhp generator Tier 2 compliant 

Operational Capacity of Engine = 1,502 hp 

Hours of Operation = 8,760 hours 

 

PM/PM10/PM2.5 Emissions: 

Emission Factor = 0.00033 lbs/hp-hr (USEPA Tier 2 emission standards, assume includes CPM and 

all PM < 1 um, AP-42 Table 3.3-2, footnote b) 

Calculation:  (8,760 hours) * (1,502 hp) * (0.00033 lbs/hp-hr) * (ton/2000 lb) = 2.18 ton/yr  

 

NOx Emissions: 

Emission Factor = 19.33 lb/hr (based on modeling at MFG worse-case, Tier 2 is less than this) 

Calculation:  (8,760 hours) * (1,502 hp) * (19.33 lb/hr) * (ton/2000 lb) = 84.67 ton/yr  

 

CO Emissions: 

Emission Factor = 0.0057 lbs/hp-hr (USEPA Tier 2 emission standards) 

Calculation:  (8,760 hours) * (1,502 hp) * (0.0057 lbs/hp-hr) * (ton/2000 lb) = 37.71 ton/yr  

 

VOC Emissions: 

Emission Factor = 0.34 lb/hr (MFG worse-case, 10% load, assume HC = VOC) 

Calculation:  (8,760 hours) * (0.34 lb/hr) * (ton/2000 lb) = 1.49 ton/yr  

 

SO2 Emissions: 

Emission Factor = 0.000012135 lbs/hp-hr (AP-42, Sec. 3.4, Table 3.4-1, 10/96, S=15ppmw ultra-

low sulfur) 

Calculation:  (8,760 hours) * (1,502 hp) * (0.000012135 lbs/hp-hr) * (ton/2000 lb) = 0.080 ton/yr 

 

Diesel Engine – 350-bhp crusher Tier 3 compliant 

Operational Capacity of Engine = 350 hp 

Hours of Operation = 8,760 hours 

 

PM/PM10/PM2.5 Emissions: 

Emission Factor = 0.000330695121144646 lbs/hp-hr (USEPA Tier 3 emission standards, assume 

includes CPM and all PM < 1 um, AP-42 Table 3.3-2, footnote b) 

Calculation:  (8,760 hours) * (350 hp) * (0.000330695121144646 lbs/hp-hr) * (ton/2000 lb) = 0.51 

ton/yr  

 

NOx Emissions: 

Emission Factor = 0.00661390242289292 lbs/hp-hr (USEPA Tier 3 emission standards) 

Calculation:  (8,760 hours) * (350 hp) * (0.00661390242289292 lbs/hp-hr) * (ton/2000 lb) = 10.14 

ton/yr  

 

CO Emissions: 

Emission Factor = 0.0057320487665072 lbs/hp-hr (USEPA Tier 3 emission standards) 

Calculation:  (8,760 hours) * (350 hp) * (0.0057320487665072 lbs/hp-hr) * (ton/2000 lb) = 8.79 

ton/yr  

 

 

 

 

 



4449-03                                                                                    FINAL: 10/29/11 18 

VOC Emissions: 

Emission Factor = 0.0025141 lbs/hp-hr (AP-42, Sec. 3.3, Table 3.3-1, TOC, Exhaust & Crankcase, 

10/96) 

Calculation:  (8,760 hours) * (350 bhp) * (0.0025141 lbs/hp-hr) * (ton/2000 lb) = 3.85 ton/yr 

Assume TOC = VOC 
 

SO2 Emissions: 

Emission Factor = 0.00205 lbs/hp-hr (AP-42, Sec. 3.3, Table 3.3-1, 10/96) 

Calculation:  (8,760 hours) * (350 hp) * (0.00205 lbs/hp-hr) * (ton/2000 lb) = 3.143 ton/yr  
 

Diesel Engine – 100-bhp screen Tier 3 compliant 

Operational Capacity of Engine = 100 hp 

Hours of Operation = 8,760 hours 
 

PM/PM10/PM2.5 Emissions: 

Emission Factor = 0.000661390242289292 lbs/hp-hr (USEPA Tier 3 emission standards, assume 

includes CPM and all PM < 1 um, AP-42 Table 3.3-2, footnote b) 

Calculation:  (8,760 hours) * (100 hp) * (0.000661390242289292 lbs/hp-hr) * (ton/2000 lb) = 0.29 

ton/yr  
 

NOx Emissions: 

Emission Factor = 0.00771621949337508 lbs/hp-hr (USEPA Tier 3 emission standards) 

Calculation:  (8,760 hours) * (100 hp) * (0.00771621949337508 lbs/hp-hr) * (ton/2000 lb) = 3.39 

ton/yr  
 

CO Emissions: 

Emission Factor = 0.00815714632156794 lbs/hp-hr (USEPA Tier 3 emission standards) 

Calculation:  (8,760 hours) * (100 hp) * (0.00815714632156794 lbs/hp-hr) * (ton/2000 lb) = 3.59 

ton/yr  
 

VOC Emissions: 

Emission Factor = 0.0025141 lbs/hp-hr (AP-42, Sec. 3.3, Table 3.3-1, TOC, Exhaust & Crankcase, 

10/96) 

Calculation:  (8,760 hours) * (100.4 bhp) * (0.0025141 lbs/hp-hr) * (ton/2000 lb) = 1.11 ton/yr 

Assume TOC = VOC 
 

SO2 Emissions: 

Emission Factor = 0.00205 lbs/hp-hr (AP-42, Sec. 3.3, Table 3.3-1, 10/96) 

Calculation:  (8,760 hours) * (100 hp) * (0.00205 lbs/hp-hr) * (ton/2000 lb) = 0.901 ton/yr 
 

Fugitive Sources 
 

Ore Unloading 

Maximum Process Rate = 52 ton/hr (Maximum plant process rate) 

Maximum Hours of Operation = 8,760 hrs/yr  

Number of Piles = 1 pile  
 

PM Emissions: 

Predictive equation for emission factor provided per AP 42, Sec. 13.2.4.3, 11/06. 

Emission Factor = k (0.0032) * (U/5) ^1.3 * (M / 2) ^-1.4 = 0.00119 lb/ton 

Where:          k = particle size multiplier = 0.74 (Value for PM < 30 microns per AP 42, Sec. 

13.2.4.3, 11/06) 

                       U = mean wind speed = 6.2 mph (Provided by company for average Butte wind speed) 

                       M = material moisture content = 4% (Provided by company) 

Calculation:  (52 ton/hr) * (8760 hrs/yr) * (0.00119 lb/ton) * (ton/2000 lb) * (1 piles) = 0.27 TPY  
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PM10 Emissions: 

Predictive equation for emission factor provided per AP 42, Sec. 13.2.4.3, 11/06. 

Emission Factor = k (0.0032) * (U/5) ^1.3 * (M / 2) ^-1.4 = 0.00056 lb/ton 

Where:          k = particle size multiplier = 0.35 (Value for PM < 10 microns per AP 42, Sec. 

13.2.4.3, 11/06) 

                       U = mean wind speed = 6.2 mph (Provided by company for average Butte wind speed) 

                       M = material moisture content = 4% (Provided by company) 

Calculation:  (52 ton/hr) * (8760 hrs/yr) * (0.00056 lb/ton) * (ton/2000 lb) * (1 piles) = 0.13 TPY  

 

PM2.5 Emissions: 

Predictive equation for emission factor provided per AP 42, Sec. 13.2.4.3, 11/06. 

Emission Factor = k (0.0032) * (U/5) ^1.3 * (M / 2) ^-1.4 = 0.00009 lb/ton 

Where:          k = particle size multiplier = 0.053 (Value for PM < 2.5 microns per AP 42, Sec. 

13.2.4.3, 11/06) 

                       U = mean wind speed = 6.2 mph (Provided by company for average Butte wind speed) 

                       M = material moisture content = 4% (Provided by company) 

Calculation:  (52 ton/hr) * (8760 hrs/yr) * (0.00009 lb/ton) * (ton/2000 lb) * (1 piles) = 0.02 TPY  

 

Development Rock Unloading 

Maximum Process Rate = 52 ton/hr (Maximum plant process rate) 

Maximum Hours of Operation = 8,760 hrs/yr  

Number of Piles = 1 pile  

 

PM Emissions: 

Predictive equation for emission factor provided per AP 42, Sec. 13.2.4.3, 11/06. 

Emission Factor = k (0.0032) * (U/5) ^1.3 * (M / 2) ^-1.4 = 0.00119 lb/ton 

Where:          k = particle size multiplier = 0.74 (Value for PM < 30 microns per AP 42, Sec. 

13.2.4.3, 11/06) 

                       U = mean wind speed = 6.2 mph (Provided by company for average Butte wind speed) 

                       M = material moisture content = 4% (Provided by company) 

Calculation:  (52 ton/hr) * (8760 hrs/yr) * (0.00119 lb/ton) * (ton/2000 lb) * (1 piles) = 0.16 TPY  

 

PM10 Emissions: 

Predictive equation for emission factor provided per AP 42, Sec. 13.2.4.3, 11/06. 

Emission Factor = k (0.0032) * (U/5)^1.3 * (M / 2)^-1.4 = 0.00056 lb/ton 

Where:          k = particle size multiplier = 0.35  (Value for PM < 10 microns per AP 42, Sec. 

13.2.4.3, 11/06) 

                       U = mean wind speed = 6.2 mph (Provided by company for average Butte wind speed) 

                       M = material moisture content = 4% (Provided by company) 

Calculation:  (52 ton/hr) * (8760 hrs/yr) * (0.00056 lb/ton) * (ton/2000 lb) * (1 piles) = 0.08 TPY  

 

PM2.5 Emissions: 

Predictive equation for emission factor provided per AP 42, Sec. 13.2.4.3, 11/06. 

Emission Factor = k (0.0032) * (U/5)^1.3 * (M / 2)^-1.4 = 0.00009 lb/ton 

Where:          k = particle size multiplier = 0.053  (Value for PM < 2.5 microns per AP 42, Sec. 

13.2.4.3, 11/06) 

                       U = mean wind speed = 6.2 mph (Provided by company for average Butte wind speed) 

                       M = material moisture content = 4% (Provided by company) 

Calculation:  (52 ton/hr) * (8760 hrs/yr) * (0.00009 lb/ton) * (ton/2000 lb) * (1 piles) = 0.01 TPY  

 

Ore Haul Truck Loading 

Maximum Process Rate = 73 ton/hr (Maximum plant process rate) 

Maximum Hours of Operation = 8,760 hrs/yr  

Number of Piles = 1 pile  
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PM Emissions: 

Predictive equation for emission factor provided per AP 42, Sec. 13.2.4.3, 11/06. 

Emission Factor = k (0.0032) * (U/5)^1.3 * (M / 2)^-1.4 = 0.00119 lb/ton 

Where:          k = particle size multiplier = 0.74 (Value for PM < 30 microns per AP 42, Sec. 

13.2.4.3, 11/06) 

                       U = mean wind speed = 6.2 mph (Provided by company for average Butte wind speed) 

                       M = material moisture content = 4% (Provided by company) 

Calculation:  (73 ton/hr) * (8760 hrs/yr) * (0.00119 lb/ton) * (ton/2000 lb) * (1 piles) = 0.38 TPY  

 

PM10 Emissions: 

Predictive equation for emission factor provided per AP 42, Sec. 13.2.4.3, 11/06. 

Emission Factor = k (0.0032) * (U/5)^1.3 * (M / 2)^-1.4 = 0.00056 lb/ton 

Where:          k = particle size multiplier = 0.35 (Value for PM < 10 microns per AP 42, Sec. 

13.2.4.3, 11/06) 

                       U = mean wind speed = 6.2 mph (Provided by company for average Butte wind speed) 

                       M = material moisture content = 4% (Provided by company) 

Calculation:  (73 ton/hr) * (8760 hrs/yr) * (0.00056 lb/ton) * (ton/2000 lb) * (1 piles) = 0.18 TPY  

 

PM2.5 Emissions: 

Predictive equation for emission factor provided per AP 42, Sec. 13.2.4.3, 11/06. 

Emission Factor = k (0.0032) * (U/5)^1.3 * (M / 2)^-1.4 = 0.00009 lb/ton 

Where:          k = particle size multiplier = 0.053 (Value for PM < 2.5 microns per AP 42, Sec. 

13.2.4.3, 11/06) 

                       U = mean wind speed = 6.2 mph (Provided by company for average Butte wind speed) 

                       M = material moisture content = 4% (Provided by company) 

Calculation:  (73 ton/hr) * (8760 hrs/yr) * (0.00009 lb/ton) * (ton/2000 lb) * (1 piles) = 0.03 TPY  
 

Ore Haul Truck Travel 

Vehicle Miles Traveled (VMT) per Day = 31 VMT/day (Company info) 

VMT per hour = (31 VMT/day) * (day/24 hrs) = 1.29 VMT/hr  

Hours of Operation = 8,760 hrs/yr  
 

PM Emissions: 

Predictive equation for emission factor for unpaved roads at industrial sites provided per AP 42, Ch. 

13.2.2, 11/06. 

Emission Factor = k * (s / 12)^a * (W / 3)^b = 10.65 lb/VMT 

Where:          k = constant = 4.9 lbs/VMT (Value for PM30/TSP, AP 42, Table 13.2.2-2, 11/06) 

                       s = surface silt content = 7.5 % (Mean value, sand/gravel processing, material storage 

area, AP 42, Table 13.2.2-1, 11/06) 

                       W = mean vehicle weight = 35 tons (Company info)  

                       a = constant = 0.7 (Value for PM30/TSP, AP 42, Table 13.2.2-2, 11/06) 

                       b = constant = 0.45 (Value for PM30/TSP, AP 42, Table 13.2.2-2, 11/06) 

Control Efficiency = 50% (Water spray or chemical dust suppressant) 

Calculation:  (8760 hrs/yr) * (1.29 VMT/hr) * (10.65 lb/VMT) * (ton/2000 lb) * (1-50/100) = 30.13 

tons/yr (Apply 50% control efficiency) 
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PM10 Emissions: 

Predictive equation for emission factor for unpaved roads at industrial sites provided per AP 42, Ch. 

13.2.2, 11/06. 

Emission Factor = k * (s / 12)^a * (W / 3)^b = 3.04 lb/VMT 

Where:          k = constant = 1.5 lbs/VMT (Value for PM10, AP 42, Table 13.2.2-2, 11/06) 

                       s = surface silt content = 7.5 % (Mean value, sand/gravel processing, material storage 

area, AP 42, Table 13.2.2-1, 11/06) 

                       W = mean vehicle weight = 37 tons (Company info)  

                       a = constant = 0.9 (Value for PM10, AP 42, Table 13.2.2-2, 11/06) 

                       b = constant = 0.45 (Value for PM10, AP 42, Table 13.2.2-2, 11/06) 

Control Efficiency = 50% (Water spray or chemical dust suppressant) 

Calculation:  (8760 hrs/yr) * (1.29 VMT/hr) * (3.04 lb/VMT) * (ton/2000 lb) * (1-50/100) = 8.61 

tons/yr (Apply 50% control efficiency) 

 

PM2.5 Emissions: 

Predictive equation for emission factor for unpaved roads at industrial sites provided per AP 42, Ch. 

13.2.2, 11/06. 

Emission Factor = k * (s / 12)^a * (W / 3)^b = 0.30 lb/VMT 

Where:          k = constant = 0.15 lbs/VMT (Value for PM2.5, AP 42, Table 13.2.2-2, 11/06) 

                       s = surface silt content = 7.5 % (Mean value, sand/gravel processing, material storage 

area, AP 42, Table 13.2.2-1, 11/06) 

                       W = mean vehicle weight = 37 tons (Company info)  

                       a = constant = 0.9 (Value for PM2.5, AP 42, Table 13.2.2-2, 11/06) 

                       b = constant = 0.45 (Value for PM2.5, AP 42, Table 13.2.2-2, 11/06) 

Control Efficiency = 50% (Water spray or chemical dust suppressant) 

Calculation:  (8760 hrs/yr) * (1.29 VMT/hr) * (0.30 lb/VMT) * (ton/2000 lb) * (1-50/100) = 0.86 

tons/yr (Apply 50% control efficiency) 

 

Unloading Sand to Storage Area 

Maximum Process Rate = 3.13 ton/hr (Company Information based on max daily short-term 

throughput) 

Maximum Hours of Operation = 8,760 hrs/yr  

Number of Transfers = 1 transfer (Company Information) 

 

Total PM Emissions: 

Emission Factor = 0.0021 lb/ton (0.0021 uncontrolled, AP 42, Table 11.12-2, 6/06) 

Calculation:  (3 ton/hr) * (8760 hrs/yr) * (0.0021 lb/ton) * (ton/2000 lb) * (1 transfer) = 0.03 TPY  

 

Total PM10 Emissions: 

Emission Factor = 0.00099 lb/ton (0.00099 uncontrolled, AP 42, Table 11.12-2, 6/06) 

Control Efficiency = 0% (Uncontrolled) 

Calculation:  (3 ton/hr) * (8760 hrs/yr) * (0.00099 lb/ton) * (ton/2000 lb) * (1 transfer) = 0.01 TPY  

 

Total PM2.5 Emissions: 

Emission Factor = 0.000198 lb/ton (assume PM2.5 = 20% * PM10, AP 42, Table 11.12-2, 6/06) 

Calculation:  (3 ton/hr) * (8760 hrs/yr) * (0.000198 lb/ton) * (ton/2000 lb) * (0.02874375 TPY) = 

0.00 TPY   

 

Shotcrete Plant Sand Transfer to Mixing Pit with Front End Loader 

Maximum Process Rate = 3.13 ton/hr (Company Information based on max daily short-term 

throughput) 

Maximum Hours of Operation = 8,760 hrs/yr  

Number of Transfers = 1 transfer (Company Information) 
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Total PM Emissions: 

Emission Factor = 0.0021 lb/ton (0.0021 uncontrolled, AP 42, Table 11.12-2, 6/06) 

Calculation:  (3 ton/hr) * (8760 hrs/yr) * (0.0021 lb/ton) * (ton/2000 lb) * (1 transfer) = 0.03 TPY  

 

Total PM10 Emissions: 

Emission Factor = 0.00099 lb/ton (0.00099 uncontrolled, AP 42, Table 11.12-2, 6/06) 

Calculation:  (3 ton/hr) * (8760 hrs/yr) * (0.00099 lb/ton) * (ton/2000 lb) * (1 transfer) = 0.01 TPY  

 

Total PM2.5 Emissions: 

Emission Factor = 0.000198 lb/ton (assume PM2.5 = 20% * PM10, AP 42, Table 11.12-2, 6/06) 

Calculation:  (3 ton/hr) * (8760 hrs/yr) * (0.000198 lb/ton) * (ton/2000 lb) * (0.02874375 TPY) = 

0.00 TPY   

 

CRF Plant Aggregate Hopper Loading with Front End Loader 

Maximum Process Rate = 62.50 ton/hr (Company Information based on max daily short-term 

throughput) 

Maximum Hours of Operation = 8,760 hrs/yr  

Number of Transfers = 1 transfer (Company Information) 

 

Total PM Emissions: 

Emission Factor = 0.0069 lb/ton (0.0069 uncontrolled, AP 42, Table 11.12-2, 6/06) 

Calculation:  (63 ton/hr) * (8760 hrs/yr) * (0.0069 lb/ton) * (ton/2000 lb) * (1 transfer) = 1.89 TPY  

 

Total PM10 Emissions: 

Emission Factor = 0.0033 lb/ton (0.0033 uncontrolled, AP 42, Table 11.12-2, 6/06) 

Calculation:  (63 ton/hr) * (8760 hrs/yr) * (0.0033 lb/ton) * (ton/2000 lb) * (1 transfer) = 0.90 TPY  

 

Total PM2.5 Emissions: 

Emission Factor = 0.00066 lb/ton (assume PM2.5 = 20% * PM10, AP 42, Table 11.12-2, 6/06) 

Calculation:  (63 ton/hr) * (8760 hrs/yr) * (0.00066 lb/ton) * (ton/2000 lb) * (1.888875 TPY) = 0.18 

TPY   

 

Front End Loader Travel 

Vehicle Miles Traveled (VMT) per Day = 39 VMT/day (Company info) 

VMT per hour = (39.45 VMT/day) * (day/24 hrs) = 1.64 VMT/hr  

Hours of Operation = 8,760 hrs/yr  

 

PM Emissions: 

Predictive equation for emission factor for unpaved roads at industrial sites provided per AP 42, Ch. 

13.2.2, 11/06. 

Emission Factor = k * (s / 12) ^a * (W / 3) ^b = 9.63 lb/VMT 

Where:          k = constant = 4.9 lbs/VMT (Value for PM30/TSP, AP 42, Table 13.2.2-2, 11/06) 

                       s = surface silt content = 7.5 % (Mean value, sand/gravel processing, material storage 

area, AP 42, Table 13.2.2-1, 11/06) 

                       W = mean vehicle weight = 28 tons (Company info)  

                       a = constant = 0.7 (Value for PM30/TSP, AP 42, Table 13.2.2-2, 11/06) 

                       b = constant = 0.45 (Value for PM30/TSP, AP 42, Table 13.2.2-2, 11/06) 

Control Efficiency = 50% (Water spray or chemical dust suppressant) 

Calculation:  (8760 hrs/yr) * (1.64 VMT/hr) * (9.63 lb/VMT) * (ton/2000 lb) * (1-50/100) = 34.68 

TPY 
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PM10 Emissions: 

Predictive equation for emission factor for unpaved roads at industrial sites provided per AP 42, Ch. 

13.2.2, 11/06. 

Emission Factor = k * (s / 12) ^a * (W / 3) ^b = 2.68 lb/VMT 

Where:          k = constant = 1.5 lbs/VMT (Value for PM10, AP 42, Table 13.2.2-2, 11/06) 

                       s = surface silt content = 7.5 % (Mean value, sand/gravel processing, material storage 

area, AP 42, Table 13.2.2-1, 11/06) 

                       W = mean vehicle weight = 28 tons (Company info)  

                       a = constant = 0.9 (Value for PM10, AP 42, Table 13.2.2-2, 11/06) 

                       b = constant = 0.45 (Value for PM10, AP 42, Table 13.2.2-2, 11/06) 

Control Efficiency = 50% (Water spray or chemical dust suppressant) 

Calculation:  (8760 hrs/yr) * (1.64 VMT/hr) * (2.68 lb/VMT) * (ton/2000 lb) * (1-50/100) = 9.66 

TPY 

 

PM2.5 Emissions: 

Predictive equation for emission factor for unpaved roads at industrial sites provided per AP 42, Ch. 

13.2.2, 11/06. 

Emission Factor = k * (s / 12)^a * (W / 3)^b = 0.27 lb/VMT 

Where:          k = constant = 0.15 lbs/VMT (Value for PM2.5, AP 42, Table 13.2.2-2, 11/06) 

                       s = surface silt content = 7.5 % (Mean value, sand/gravel processing, material storage 

area, AP 42, Table 13.2.2-1, 11/06) 

                       W = mean vehicle weight = 28 tons (Company info)  

                       a = constant = 0.9 (Value for PM2.5, AP 42, Table 13.2.2-2, 11/06) 

                       b = constant = 0.45 (Value for PM2.5, AP 42, Table 13.2.2-2, 11/06) 

Control Efficiency = 50% (Water spray or chemical dust suppressant) 

Calculation:  (8760 hrs/yr) * (1.64 VMT/hr) * (0.27 lb/VMT) * (ton/2000 lb) * (1-50/100) = 0.97 

TPY 

 

Shotcrete Truck Transport to Underground 

Vehicle Miles Traveled (VMT) per Day = 1 VMT/day (Company info) 

VMT per hour = (0.582 VMT/day) * (day/24 hrs) = 0.02 VMT/hr  

Hours of Operation = 8,760 hrs/yr  

 

PM Emissions: 

Predictive equation for emission factor for unpaved roads at industrial sites provided per AP 42, Ch. 

13.2.2, 11/06. 

Emission Factor = k * (s / 12)^a * (W / 3)^b = 10.65 lb/VMT 

Where:          k = constant = 4.9 lbs/VMT (Value for PM30/TSP, AP 42, Table 13.2.2-2, 11/06) 

                       s = surface silt content = 7.5 % (Mean value, sand/gravel processing, material storage 

area, AP 42, Table 13.2.2-1, 11/06) 

                       W = mean vehicle weight = 35 tons (Company info)  

                       a = constant = 0.7 (Value for PM30/TSP, AP 42, Table 13.2.2-2, 11/06) 

                       b = constant = 0.45 (Value for PM30/TSP, AP 42, Table 13.2.2-2, 11/06) 

Control Efficiency = 50% (Water spray or chemical dust suppressant) 

Calculation:  (8760 hrs/yr) * (0.02 VMT/hr) * (10.65 lb/VMT) * (ton/2000 lb) * (1-50/100) = 0.57 

TPY 

 

PM10 Emissions: 

Predictive equation for emission factor for unpaved roads at industrial sites provided per AP 42, Ch. 

13.2.2, 11/06. 

Emission Factor = k * (s / 12)^a * (W / 3)^b = 2.97 lb/VMT 

Where:          k = constant = 1.5 lbs/VMT (Value for PM10, AP 42, Table 13.2.2-2, 11/06) 

                       s = surface silt content = 7.5 % (Mean value, sand/gravel processing, material storage 

area, AP 42, Table 13.2.2-1, 11/06) 
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                       W = mean vehicle weight = 35 tons (Company info)  

                       a = constant = 0.9 (Value for PM10, AP 42, Table 13.2.2-2, 11/06) 

                       b = constant = 0.45 (Value for PM10, AP 42, Table 13.2.2-2, 11/06) 

Control Efficiency = 50% (Water spray or chemical dust suppressant) 

Calculation:  (8760 hrs/yr) * (0.02 VMT/hr) * (2.97 lb/VMT) * (ton/2000 lb) * (1-50/100) = 0.16 

TPY 

 

PM2.5 Emissions: 

Predictive equation for emission factor for unpaved roads at industrial sites provided per AP 42, Ch. 

13.2.2, 11/06. 

Emission Factor = k * (s / 12)^a * (W / 3)^b = 0.30 lb/VMT 

Where:          k = constant = 0.15 lbs/VMT (Value for PM2.5, AP 42, Table 13.2.2-2, 11/06) 

                       s = surface silt content = 7.5 % (Mean value, sand/gravel processing, material storage 

area, AP 42, Table 13.2.2-1, 11/06) 

                       W = mean vehicle weight = 35 tons (Company info)  

                       a = constant = 0.9 (Value for PM2.5, AP 42, Table 13.2.2-2, 11/06) 

                       b = constant = 0.45 (Value for PM2.5, AP 42, Table 13.2.2-2, 11/06) 

Control Efficiency = 50% (Water spray or chemical dust suppressant) 

Calculation:  (8760 hrs/yr) * (0.02 VMT/hr) * (0.30 lb/VMT) * (ton/2000 lb) * (1-50/100) = 0.02 

TPY 

 

CRF Plant Truck Transport to Underground 

Vehicle Miles Traveled (VMT) per Day = 10 VMT/day (Company info) 

VMT per hour = (9.63 VMT/day) * (day/24 hrs) = 0.40 VMT/hr  

Hours of Operation = 8,760 hrs/yr  

 

PM Emissions: 

Predictive equation for emission factor for unpaved roads at industrial sites provided per AP 42, Ch. 

13.2.2, 11/06. 

Emission Factor = k * (s / 12)^a * (W / 3)^b = 10.65 lb/VMT 

Where:          k = constant = 4.9 lbs/VMT (Value for PM30/TSP, AP 42, Table 13.2.2-2, 11/06) 

                       s = surface silt content = 7.5 % (Mean value, sand/gravel processing, material storage 

area, AP 42, Table 13.2.2-1, 11/06) 

                       W = mean vehicle weight = 35 tons (Company info)  

                       a = constant = 0.7 (Value for PM30/TSP, AP 42, Table 13.2.2-2, 11/06) 

                       b = constant = 0.45 (Value for PM30/TSP, AP 42, Table 13.2.2-2, 11/06) 

Control Efficiency = 50% (Water spray or chemical dust suppressant) 

Calculation:  (8760 hrs/yr) * (0.40 VMT/hr) * (10.65 lb/VMT) * (ton/2000 lb) * (1-50/100) = 9.36 

TPY 

 

PM10 Emissions: 

Predictive equation for emission factor for unpaved roads at industrial sites provided per AP 42, Ch. 

13.2.2, 11/06. 

Emission Factor = k * (s / 12)^a * (W / 3)^b = 2.97 lb/VMT 

Where:          k = constant = 1.5 lbs/VMT (Value for PM10, AP 42, Table 13.2.2-2, 11/06) 

                       s = surface silt content = 7.5 % (Mean value, sand/gravel processing, material storage 

area, AP 42, Table 13.2.2-1, 11/06) 

                       W = mean vehicle weight = 35 tons (Company info)  

                       a = constant = 0.9 (Value for PM10, AP 42, Table 13.2.2-2, 11/06) 

                       b = constant = 0.45 (Value for PM10, AP 42, Table 13.2.2-2, 11/06) 

Control Efficiency = 50% (Water spray or chemical dust suppressant) 

Calculation:  (8760 hrs/yr) * (0.40 VMT/hr) * (2.97 lb/VMT) * (ton/2000 lb) * (1-50/100) = 2.61 

TPY 
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PM2.5 Emissions: 

Predictive equation for emission factor for unpaved roads at industrial sites provided per AP 42, Ch. 

13.2.2, 11/06. 

Emission Factor = k * (s / 12)^a * (W / 3)^b = 0.30 lb/VMT 

Where:          k = constant = 0.15 lbs/VMT (Value for PM2.5, AP 42, Table 13.2.2-2, 11/06) 

                       s = surface silt content = 7.5 % (Mean value, sand/gravel processing, material storage 

area, AP 42, Table 13.2.2-1, 11/06) 

                       W = mean vehicle weight = 35 tons (Company info)  

                       a = constant = 0.9 (Value for PM2.5, AP 42, Table 13.2.2-2, 11/06) 

                       b = constant = 0.45 (Value for PM2.5, AP 42, Table 13.2.2-2, 11/06) 

Control Efficiency = 50% (Water spray or chemical dust suppressant) 

Calculation:  (8760 hrs/yr) * (0.40 VMT/hr) * (0.30 lb/VMT) * (ton/2000 lb) * (1-50/100) = 0.26 

TPY  

 

Diesel Storage Tanks 

TANKS 4.0.9d Report 

Distillate fuel oil No. 2 

 

2x15,000 gallon tanks 

Total Emissions = 10.28 lbs/yr = 0.0051 TPY each, 0.010 total 

 

6,000 gallon tank 

Total Emissions = 3.53 lbs/yr = 0.0018 TPY 

 

Development Rock Stockpile Wind Erosion 

Exposed Area = 29 acres (Company Information) 

Maximum Hours of Operation = 8,760 hrs/yr  

Number of Piles = 1 pile(s) (Company Information) 
 

Total PM Emissions: 

Emission Factor = 0.38 tons/acre-yr (TSP, AP 42, Table 11.9-4, 7/98) 

Control Efficiency = 50% (Water spray) 

Calculation:  (29 acres) * (0.38 tons/acre-yr) * (1 - 50/100) = 5.59 TPY  
 

Total PM10 Emissions: 

Emission Factor = 0.114 tons/acre-yr (Company Information, assume PM10 = 30% total PM) 

Control Efficiency = 50% (Water spray) 

Calculation:  (29 acres) * (0.114 tons/acre-yr) * (1 - 50/100) = 1.68 TPY  
 

Total PM2.5 Emissions: 

Emission Factor = 0.0171 tons/acre-yr (Company Information, assume PM2.5 = 15% PM10) 

Control Efficiency = 50% (Water spray) 

Calculation:  (29 acres) * (0.0171 tons/acre-yr) * (1 - 50/100) = 0.25 TPY 
 

Crusher 

Maximum Process Rate = 150 ton/hr (Application information) 

Maximum Hours of Operation = 8,760 hrs/yr  

 

PM Emissions: 

Based on AP-42 

Emission Factor = 0.0054 lb/ton (tertiary crushing (uncontrolled), AP 42, Table 11.19.2-2, 8/04) 

Control Efficiency = 50%  

Calculation:  (150 ton/hr) * (8760 hrs/yr) * (0.0054 lb/ton) * (ton/2000 lb) * (1 - 50/100) = 1.77 

ton/yr  
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PM10 Emissions: 

Based on AP-42 

Emission Factor = 0.0024 lb/ton (tertiary crushing (uncontrolled), AP 42, Table 11.19.2-2, 8/04) 

Control Efficiency = 50%  

Calculation:  (150 ton/hr) * (8760 hrs/yr) * (0.0024 lb/ton) * (ton/2000 lb) * (1 - 50/100) = 0.79 

ton/yr  

 

PM2.5 Emissions: 

Emission Factor = 0.0001 lb/ton (tertiary crushing (controlled), AP 42, Table 11.19.2-2, 8/04) 

Control Efficiency = 0% (built into emission factor) 

Calculation:  (150 ton/hr) * (8760 hrs/yr) * (0.0001 lb/ton) * (ton/2000 lb) = 0.07 ton/yr 

 

Screener 

Maximum Process Rate = 500 ton/hr (Maximum plant process rate) 

Maximum Hours of Operation = 8,760 hrs/yr  

 

Total PM Emissions: 

Emission Factor = 0.025 lb/ton (0.025 uncontrolled, 0.0022 controlled, AP 42, Table 11.19.2-2, 

8/04) 

Control Efficiency = 50%  

Calculation:  (500 ton/hr) * (8760 hrs/yr) * (0.025 lb/ton) * (ton/2000 lb) * (1 screen(s)) * (1 - 

50/100) = 27.38 ton/yr  

 

Total PM10 Emissions: 

Emission Factor = 0.0087 lb/ton (0.0087 uncontrolled, 0.00074 controlled, AP 42, Table 11.19.2-2, 

8/04) 

Control Efficiency = 50%  

Calculation:  (500 ton/hr) * (8760 hrs/yr) * (0.0087 lb/ton) * (ton/2000 lb) * (1 screen(s)) * (1 - 

50/100) = 9.53 ton/yr  

 

Total PM2.5 Emissions: 

Emission Factor = 0.00005 lb/ton (0.000050 controlled, AP 42, Table 11.19.2-2, 8/04) 

Control Efficiency = 0% (built into emission factor) 

Calculation:  (500 ton/hr) * (8760 hrs/yr) * (0.00005 lb/ton) * (ton/2000 lb) * (1 screen(s)) = 0.11 

ton/yr 
 

Material Transfers during Crushing 

Maximum Process Rate = 150 ton/hr (Maximum crushing process rate estimate) 

Maximum Hours of Operation = 8,760 hrs/yr  

Number of Transfers = 2 transfer (1input and 1 combined output) 

 

Filterable PM Emissions: 

Emission Factor = 0.003 lb/ton (0.0030 uncontrolled, 0.00014 controlled, AP 42, Table 11.19.2-2, 

8/04) 

Control Efficiency = 50% (Department guidance) 

Calculation:  (150 ton/hr) * (8760 hrs/yr) * (0.003 lb/ton) * (ton/2000 lb) * (2 transfer) * (1 - 50/100) 

= 1.97 ton/yr  

 

Filterable PM10 Emissions: 

Emission Factor = 0.0011 lb/ton (0.00110 uncontrolled, 0.000046 controlled, AP 42, Table 11.19.2-

2, 8/04) 

Control Efficiency = 50% (Department guidance) 

Calculation:  (150 ton/hr) * (8760 hrs/yr) * (0.0011 lb/ton) * (ton/2000 lb) * (2 transfer) * (1 - 

50/100) = 0.72 ton/yr  
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Filterable PM2.5 Emissions: 

Emission Factor = 0.000013 lb/ton (0.000013 controlled, AP 42, Table 11.19.2-2, 8/04) 

Control Efficiency = 0% (built into emission factor) 

Calculation:  (150 ton/hr) * (8760 hrs/yr) * (0.000013 lb/ton) * (ton/2000 lb) * (2 transfer) = 0.02 

ton/yr  

 

Material Transfers during Screening 

Maximum Process Rate = 500 ton/hr (Maximum screening process rate estimate) 

Maximum Hours of Operation = 8,760 hrs/yr  

Number of Transfers = 2 transfer (1x100% input + 1x(20%+80%) output = 2x500tph transfers) 

 

Filterable PM Emissions: 

Emission Factor = 0.003 lb/ton (0.0030 uncontrolled, 0.00014 controlled, AP 42, Table 11.19.2-2, 

8/04) 

Control Efficiency = 50% (Department guidance) 

Calculation:  (500 ton/hr) * (8760 hrs/yr) * (0.003 lb/ton) * (ton/2000 lb) * (2 transfer) * (1 - 50/100) 

= 6.57 ton/yr  

 

Filterable PM10 Emissions: 

Emission Factor = 0.0011 lb/ton (0.00110 uncontrolled, 0.000046 controlled, AP 42, Table 11.19.2-

2, 8/04) 

Control Efficiency = 50% (Department guidance) 

Calculation:  (500 ton/hr) * (8760 hrs/yr) * (0.0011 lb/ton) * (ton/2000 lb) * (2 transfer) * (1 - 

50/100) = 2.41 ton/yr  

 

Filterable PM2.5 Emissions: 

Emission Factor = 0.000013 lb/ton (0.000013 controlled, AP 42, Table 11.19.2-2, 8/04) 

Control Efficiency = 0% (built into emission factor) 

Calculation:  (500 ton/hr) * (8760 hrs/yr) * (0.000013 lb/ton) * (ton/2000 lb) * (2 transfer) = 0.06 

ton/yr  

 

Storage Piles from crushing and screening operations 

Maximum Process Rate = 650 ton/hr (Crushing and Screening combined maximum rates) 

Maximum Hours of Operation = 8,760 hrs/yr  

Number of Piles = 1 piles  

 

Filterable PM Emissions: 

Predictive equation for emission factor provided per AP 42, Sec. 13.2.4.3, 11/06. 

Emission Factor = k (0.0032) * (U/5)^1.3 * (M / 2)^-1.4 = 0.00331 lb/ton 

Where:          k = particle size multiplier = 0.74  (Value for PM < 30 microns per AP 42, Sec. 

13.2.4.3, 11/06) 

                       U = mean wind speed = 10 mph (Estimate based on values provided in AP 42, Sec. 

13.2.4.3, 11/06) 

                       M = material moisture content = 3% (Estimate based on values provided in AP 42, 

Sec. 13.2.4.3, 11/06) 

Control Efficiency = 50% (Water or chemical spray) 

Calculation:  (650 ton/hr) * (8760 hrs/yr) * (0.00331 lb/ton) * (ton/2000 lb) * (1 piles) * (1 - 50/100) 

= 4.70 ton/yr  

  

Filterable PM10 Emissions: 

Predictive equation for emission factor provided per AP 42, Sec. 13.2.4.3, 11/06. 

Emission Factor = k (0.0032) * (U/5)^1.3 * (M / 2)^-1.4 = 0.00156 lb/ton 
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Where:          k = particle size multiplier = 0.35  (Value for PM < 10 microns per AP 42, Sec. 

13.2.4.3, 11/06) 

                       U = mean wind speed = 10 mph (Estimate based on values provided in AP 42, Sec. 

13.2.4.3, 11/06) 

                       M = material moisture content = 3% (Estimate based on values provided in AP 42, 

Sec. 13.2.4.3, 11/06) 

Control Efficiency = 50% (Water or chemical spray) 

Calculation:  (650 ton/hr) * (8760 hrs/yr) * (0.00156 lb/ton) * (ton/2000 lb) * (1 piles) * (1 - 50/100) 

= 2.23 ton/yr  

 

Filterable PM2.5 Emissions: 

Predictive equation for emission factor provided per AP 42, Sec. 13.2.4.3, 11/06. 

Emission Factor = k (0.0032) * (U/5)^1.3 * (M / 2)^-1.4 = 0.00024 lb/ton 

Where:          k = particle size multiplier = 0.053  (Value for PM < 2.5 microns per AP 42, Sec. 

13.2.4.3, 11/06) 

                       U = mean wind speed = 10 mph (Estimate based on values provided in AP 42, Sec. 

13.2.4.3, 11/06) 

                       M = material moisture content = 3% (Estimate based on values provided in AP 42, 

Sec. 13.2.4.3, 11/06) 

Control Efficiency = 50% (Water or chemical spray) 

Calculation:  (650 ton/hr) * (8760 hrs/yr) * (0.00024 lb/ton) * (ton/2000 lb) * (1 piles) * (1 - 50/100) 

= 0.34 ton/yr 

 

Underground Mine Sources 
 

Wet Drilling 

Production Rate = 83.33 ton/hr (Company Information based on max daily short-term throughput) 

Maximum Hours of Operation = 8,760 hrs/yr  
 

PM Emissions: 

Emission Factor = 0.00008 lb/ton (no AP-42 PM data, assume PM=PM10) 

Calculation:  (8760 hrs/yr) * (83.33 ton/hr) * (0.00008 lb/ton) * (ton/2000 lb) = 0.03 TPY  
 

PM10 Emissions: 

Emission Factor = 0.00008 lb/ton (Wet Drilling, AP-42, Table 11.19.2-2, 8/04) 

Calculation:  (8760 hrs/yr) * (83.33 ton/hr) * (0.00008 lb/ton) * (ton/2000 lb) = 0.03 TPY  
 

PM2.5 Emissions: 

Emission Factor = 0.00008 lb/ton (no AP-42 PM2.5 data, assume PM2.5 = PM10) 

Calculation:  (8760 hrs/yr) * (83.33 ton/hr) * (0.00008 lb/ton) * (ton/2000 lb) = 0.03 TPY  
 

Blasting 

Maximum Process Rate = 10 blasts/day (Application information) 

Area blasted = 240 sq. ft. (Application information) 

Maximum Daily Explosive Usage = 2.5 tons/day (Application information) 
 

PM Emissions: 

Emission Factor = 0.000014 * (240 sq. ft.)^1.5 = 0.0521 lb/blast (AP-42, Table 11.9-1, 7/98) 

Calculation:  (10 blasts/day) * (0.05 lb/blast) * (365 days/year) * (ton/2000 lb) = 0.09 TPY 
 

PM10 Emissions: 

Emission Factor = 0.000014 * (240 sq. ft.)^1.5 * 0.52 = 0.026 lb/blast (AP-42, Table 11.9-1, 7/98) 

Calculation:  (10 blasts/day) * (0.03 lb/blast) * (365 days/year) * (ton/2000 lb) = 0.02 TPY 
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PM2.5 Emissions: 

Emission Factor = 0.000014 * (240 sq. ft.)^1.5 * 0.03 = 0.0015 lb/blast (AP-42, Table 11.9-1, 7/98) 

Calculation:  (10 blasts/day) * (0.0016 lb/blast) * (365 days/year) * (ton/2000 lb) = 0.00 TPY 

 

CO Emissions: 

Emission Factor = 27 lb/ton (Dyno Nobel North America information) 

Calculation:  (2.5 tons/day) * (27 lb/ton) * (365 days/year) * (ton/2000 lb) = 12.32 TPY 

 

NOx Emissions: 

Emission Factor = 0.5 lb/ton (Dyno Nobel North America information) 

Calculation:  (2.5 tons/day) * (0.5 lb/ton) * (365 days/year) * (ton/2000 lb) = 0.23 TPY 

 

Underground Ore Loading 

Maximum Process Rate = 52 ton/hr (Maximum plant process rate) 

Maximum Hours of Operation = 8,760 hrs/yr  

Number of Piles = 1 piles  

 

PM Emissions: 

Predictive equation for emission factor provided per AP 42, Sec. 13.2.4.3, 11/06. 

Emission Factor = k (0.0032) * (U/5)^1.3 * (M / 2)^-1.4 = 0.00027 lb/ton 

Where:          k = particle size multiplier = 0.74  (Value for PM < 30 microns per AP 42, Sec. 

13.2.4.3, 11/06) 

                       U = mean wind speed = 2 mph (Provided by company for average Butte wind speed) 

                       M = material moisture content = 4% (Provided by company) 

Calculation:  (52 ton/hr) * (8760 hrs/yr) * (0.00027 lb/ton) * (ton/2000 lb) * (1 piles) = 0.06 TPY  

 

PM10 Emissions: 

Predictive equation for emission factor provided per AP 42, Sec. 13.2.4.3, 11/06. 

Emission Factor = k (0.0032) * (U/5)^1.3 * (M / 2)^-1.4 = 0.00013 lb/ton 

Where:          k = particle size multiplier = 0.35  (Value for PM < 10 microns per AP 42, Sec. 

13.2.4.3, 11/06) 

                       U = mean wind speed = 2 mph (Provided by company for average Butte wind speed) 

                       M = material moisture content = 4% (Provided by company) 

Calculation:  (52 ton/hr) * (8760 hrs/yr) * (0.00013 lb/ton) * (ton/2000 lb) * (1 piles) = 0.03 TPY  

 

PM2.5 Emissions: 

Predictive equation for emission factor provided per AP 42, Sec. 13.2.4.3, 11/06. 

Emission Factor = k (0.0032) * (U/5)^1.3 * (M / 2)^-1.4 = 0.00002 lb/ton 

Where:          k = particle size multiplier = 0.053  (Value for PM < 2.5 microns per AP 42, Sec. 

13.2.4.3, 11/06) 

                       U = mean wind speed = 2 mph (Provided by company for average Butte wind speed) 

                       M = material moisture content = 4% (Provided by company) 

Calculation:  (52 ton/hr) * (8760 hrs/yr) * (0.00002 lb/ton) * (ton/2000 lb) * (1 piles) = 0.00 TPY  

 

Underground Development Rock Loading 

Maximum Process Rate = 31 ton/hr (Maximum plant process rate) 

Maximum Hours of Operation = 8,760 hrs/yr  

Number of Piles = 1 piles  
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PM Emissions: 

Predictive equation for emission factor provided per AP 42, Sec. 13.2.4.3, 11/06. 

Emission Factor = k (0.0032) * (U/5)^1.3 * (M / 2)^-1.4 = 0.00027 lb/ton 

Where:          k = particle size multiplier = 0.74  (Value for PM < 30 microns per AP 42, Sec. 

13.2.4.3, 11/06) 

                       U = mean wind speed = 2 mph (Provided by company for average Butte wind speed) 

                       M = material moisture content = 4% (Provided by company) 

Calculation:  (31 ton/hr) * (8760 hrs/yr) * (0.00027 lb/ton) * (ton/2000 lb) * (1 piles) = 0.04 TPY  

 

PM10 Emissions: 

Predictive equation for emission factor provided per AP 42, Sec. 13.2.4.3, 11/06. 

Emission Factor = k (0.0032) * (U/5)^1.3 * (M / 2)^-1.4 = 0.00013 lb/ton 

Where:          k = particle size multiplier = 0.35  (Value for PM < 10 microns per AP 42, Sec. 

13.2.4.3, 11/06) 

                       U = mean wind speed = 2 mph (Provided by company for average Butte wind speed) 

                       M = material moisture content = 4% (Provided by company) 

Calculation:  (31 ton/hr) * (8760 hrs/yr) * (0.00013 lb/ton) * (ton/2000 lb) * (1 piles) = 0.02 TPY  

 

PM2.5 Emissions: 

Predictive equation for emission factor provided per AP 42, Sec. 13.2.4.3, 11/06. 

Emission Factor = k (0.0032) * (U/5)^1.3 * (M / 2)^-1.4 = 0.00002 lb/ton 

Where:          k = particle size multiplier = 0.053  (Value for PM < 2.5 microns per AP 42, Sec. 

13.2.4.3, 11/06) 

                       U = mean wind speed = 2 mph (Provided by company for average Butte wind speed) 

                       M = material moisture content = 4% (Provided by company) 

Calculation:  (31 ton/hr) * (8760 hrs/yr) * (0.00002 lb/ton) * (ton/2000 lb) * (1 piles) = 0.00 TPY  

 

V. Existing Air Quality 

 

The existing air quality of the project location is considered in attainment for all regulated air 

pollutants.  Within Silver Bow County is the Butte PM10 nonattainment area; however, the project is 

not located in or within 10 km of the boundaries of this designated area.   

 

VI. Ambient Air Impact Analysis 

 

Due to the levels of potential NOx emissions from this project, the Department required BHJV to 

demonstrate compliance with NO2 ambient air quality standards via air dispersion modeling.  The 

Department determined that the air dispersion modeling demonstration need only account for the 

NOx emissions from the new equipment proposed in the current permitting action.  This consists of 

the 540-bhp air compressor diesel engine, the 350-bhp crusher diesel engine, the 100.4-bhp screen 

diesel engine, and the 1,502-bhp generator diesel engine.  This decision was based on the following 

facts:  this mine is an existing permitted source that has complied with the air permitting regulations 

since its inception; the qualitative ambient air impact analyses performed in the previous permitting 

actions determined that the existing sources would not violate ambient air quality standards; the 

location of the mine is designated as unclassifiable/attainment for NO2; and this mine is a minor 

source of emissions with respect to PSD permitting and does not require an EIS. 

 

AMEC conducted air dispersion modeling for the facility on behalf of BHJV.  The emissions were 

modeled for comparison to the 1-hour and annual NO2 National Ambient Air Quality Standards 

(NAAQS) and Montana Ambient Air Quality Standards (MAAQS).  No significant impact level 

(SIL) analysis was conducted because the closest major source of NOx emissions is located 

approximately 9.5 miles away.  Table 1 lists the modeled hourly and annual emissions of NOx.   
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Table 1.  BHJV Modeled Hourly and Annual NOx Emissions. 

Modeled ID Source 

NOX 
Source of 

Emissions Data 
(pounds per hour) (tons per year) 

20 
Air Compressor 540-bhp  Diesel 

Engine 
4.087 17.903 

Manufacture’s 

Data 

25 Extec Crusher CAT C9 350-bhp 2.318 10.151 
USEPA Tier 3 

Standard 

27 Sandvik Screener 100.4-bhp 0.778 3.407 
USEPA Tier 3 

Standard 

28 
Diesel Generator Caterpillar 

C32 DITA 1,502-bhp 
19.334 84.681 

Manufacture’s 

Data 

Total 26.517 116.142 
 

 

REVIEW OF AERMOD MODEL INPUTS 

 

AERMOD Modeling System:  AMEC used the Lakes Environmental AERMOD View (version 

7.1.0).  The AERMOD modeling system included AERSURFACE (version 08009), AERMET 

(version 11059), AERMAP (version 11103), and AERMOD (version 11103).  The USEPA-

developed Building Profile Input Program – Plume Rise Model Enhancement (BPIP-PRIME) 

version 04274 was used to determine building downwash effects.  The AERMOD modeling system 

was applied in the following manner: 

 

 Stack-tip downwash (regulatory default mode) 

 Accounted for elevated terrain (regulatory default mode) 

 Calm wind processing routine (regulatory default mode) 

 Missing meteorological data processing routines (regulatory default mode) 

 No exponential decay (regulatory default mode) 

 Ozone Limiting Method (OLM) used for NO2 conversion with an equilibrium NO2/NOx ratio 

of  0.8 in the atmosphere (non-regulatory default) 

 In-stack ratios of 0.2 (non-regulatory default) 

 

An in-stack ratio of 0.2 was selected with MDEQ concurrence since this value is the default ratio for 

a diesel engine recommended by the San Joaquin Valley Air Pollution Control District 

(http://www.valleyair.org/busind/pto/tox_resources/Assessment%20of%20Non-

Regulatory%20Option%20in%20AERMOD.pdf). 

 

 

 

 

 

http://www.valleyair.org/busind/pto/tox_resources/Assessment%20of%20Non-Regulatory%20Option%20in%20AERMOD.pdf
http://www.valleyair.org/busind/pto/tox_resources/Assessment%20of%20Non-Regulatory%20Option%20in%20AERMOD.pdf
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Table 2.  BHJV Point Source Parameters. 

Modeled ID Source 
UTM NAD831 Zone 12 

Elevatio

n (m)4 

Stack 

Height 

(m) 

Stack 

Inside 

Diameter 

(m) 

Stack Gas 

Exit 

Temperature 

(K)5 

Stack 

Gas Exit 

Velocity 

(m/s)6 

(mE)2 (mN)3 

CMPR Compressor 382,116.1 5,072,070.1 2,256.5 3.8 0.16 776.48 52.22 

CRSHR Crusher 382,025.5 5,072,014.8 2,247.6 3.8 0.16 751.48 53.38 

SCRN Screen 382,041.0 5,072,014.4 2,248.9 3.8 0.09 819.26 48.29 

GEN1 Generator 382,055.2 5,071,908.2 2,246.5 3.8 0.25 791.48 80.67 

1.   UTM NAD83 = Universal Transverse Mercator North American Datum 1983. 
2.  mE = meters Easting. 
3.   mN = meters Northing. 
4.   m = meters. 
5.   K = degrees Kelvin. 
6.   m/s = meters per second. 

 

AERMOD MODELING RESULTS 

 

The selected 1-hour NO2 modeled concentration was the 5-year average of the 98
th
 percentile of the 

annual distribution of the maximum daily 1-hour values daily maximum using the OLM.  The 

selected annual NO2 concentration was the highest arithmetic mean of the total NOx (no conversion) 

and therefore, is considered a conservative estimation.  Table 3 below summarizes the modeling 

results and indicates that the new NOx emissions from the current permitting action would not 

violate the 1-hour or annual NO2 NAAQS or MAAQS. 

 

Table 3.  BHJV NAAQS/MAAQS Compliance Results. 

Pollutant 
Averaging 

Period 

Modeled 

Concentration 

(µg/m3) 

Background 

Concentration 

(µg/m3) 

Total 

Concentration 

(µg/m3) 

NAAQS 

(µg/m3) 

Percent 

of 

NAAQS 

(%) 

MAAQS 

(µg/m3) 

Percent 

of 

MAAQS 

(%) 

NO2 

1-Hour 168.3 15.04 183.3 188 97.5 564 32.5 

Annual 18.7 6 24.7 100 24.7 94 26.3 
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VII. Taking or Damaging Implication Analysis 

 

As required by 2-10-105, MCA, the Department conducted the following private property taking and 

damaging assessment. 

 

YES NO  

X  1. Does the action pertain to land or water management or environmental regulation affecting 

private real property or water rights? 

 X 2.  Does the action result in either a permanent or indefinite physical occupation of private 

property? 

 X 3.  Does the action deny a fundamental attribute of ownership? (ex.:  right to exclude others, 

disposal of property) 

 X 4.  Does the action deprive the owner of all economically viable uses of the property? 

 X 5.  Does the action require a property owner to dedicate a portion of property or to grant an 

easement? [If no, go to (6)]. 

  5a.  Is there a reasonable, specific connection between the government requirement and 

legitimate state interests? 

  5b.  Is the government requirement roughly proportional to the impact of the proposed use of the 

property? 

 X 6.  Does the action have a severe impact on the value of the property?  (consider economic 

impact, investment-backed expectations, character of government action) 

 

 X 7.  Does the action damage the property by causing some physical disturbance with respect to the 

property in excess of that sustained by the public generally? 

 X 7a.  Is the impact of government action direct, peculiar, and significant?   

 X 7b.  Has government action resulted in the property becoming practically inaccessible, 

waterlogged or flooded? 

 X 7c.  Has government action lowered property values by more than 30% and necessitated the 

physical taking of adjacent property or property across a public way from the property in 

question? 

 X Takings or damaging implications?  (Taking or damaging implications exist if YES is checked in 

response to question 1 and also to any one or more of the following questions:  2, 3, 4, 6, 7a, 7b, 

7c; or if NO is checked in response to questions 5a or 5b; the shaded areas) 

 

Based on this analysis, the Department determined there are no taking or damaging implications 

associated with this permit action. 

 

VIII. Environmental Assessment 

 

An environmental assessment, required by the Montana Environmental Policy Act, was completed 

for this project.  A copy is attached. 
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DEPARTMENT OF ENVIRONMENTAL QUALITY 
Permitting and Compliance Division 

Air Resources Management Bureau 

P.O. Box 200901, Helena, Montana 59620 

(406) 444-3490 

 

 

FINAL ENVIRONMENTAL ASSESSMENT (EA) 

 

Issued To:  Butte Highlands Joint Venture 

 

Montana Air Quality Permit Number:  4449-03 

 

Preliminary Determination Issued:  9/27/11 

Department Decision Issued:  10/13/11 

Permit Final:  10/29/11 

 

1. Legal Description of Site:  Sections 31 and 32, Township 1 North, Range 7 West, in Silver Bow 

County, Montana. 

 

2. Description of Project:  the current project addresses the changes in operations from exploration 

activities to the mining of gold ore.  The permit modification would include increases in daily and 

annual aggregate throughputs to 2,000 tons per day (730,000 TPY) of combined gold ore and 

production rock, the corresponding increases in activities associated with the increase in throughput 

(blasting, loading, unloading, and haul road traffic), the addition of a 150 TPH crusher powered by a 

350-bhp diesel engine, a 500 TPH screen powered by a 100-bhp diesel engine, a new generator 

powered by a 1,502-bhp diesel engine, an upgraded air compressor powered by a 540-bhp diesel 

engine, and two 15,000 gallon diesel storage tanks.  Equipment that would be removed from the 

permit are a 275-bhp diesel engine from the old air compressor and an 8,000 gallon diesel storage 

tank that had been included in the original permit but had never been installed. 

 

3. Objectives of Project:  the objectives of this project are to enter the production stage of the BHJV 

mine development.  The facility began as an underground exploration project consisting of drifting, 

ore recovery for bulk sampling, and development rock removal and storage.  Now the project is 

transitioning to the mining of gold ore and would therefore require additional aggregate throughput 

capacity as well as upgrades to some equipment.  No extraction of gold from the ore would take 

place at BHJV.  Gold ore would be transported offsite by haul trucks to a separate processing facility 

for gold extraction.   

 

4. Alternatives Considered: In addition to the proposed action, the Department also considered the “no-

action” alternative.  The “no-action” alternative would deny issuance of the air quality 

preconstruction permit to the proposed facility.  However, the Department does not consider the “no-

action” alternative to be appropriate because BHJV demonstrated compliance with all applicable 

rules and regulations as required for permit issuance.  Therefore, the “no-action” alternative was 

eliminated from further consideration. 

 

5. A Listing of Mitigation, Stipulations, and Other Controls: A list of enforceable conditions, including 

a BACT analysis, would be included in MAQP #4449-03. 

 

6. Regulatory Effects on Private Property: The Department considered alternatives to the conditions 

imposed in this permit as part of the permit development.  The Department determined that the 

permit conditions are reasonably necessary to ensure compliance with applicable requirements and 

demonstrate compliance with those requirements and do not unduly restrict private property rights. 
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7. The following table summarizes the potential physical and biological effects of the proposed project 

on the human environment.  The “no-action” alternative was discussed previously. 

 
  

Major Moderate Minor None Unknown Comments 

Included 

A Terrestrial and Aquatic Life and Habitats   X   Yes 

B Water Quality, Quantity, and Distribution   X   Yes 

C Geology and Soil Quality, Stability and 
Moisture 

  X   Yes 

D Vegetation Cover, Quantity, and Quality   X   Yes 

E Aesthetics   X   Yes 

F Air Quality   X   Yes 

G Unique Endangered, Fragile, or Limited 

Environmental Resources 

  X   Yes 

H Demands on Environmental Resource of Water, 
Air and Energy 

  X   Yes 

I Historical and Archaeological Sites   X   Yes 

J Cumulative and Secondary Impacts   X   Yes 

 

SUMMARY OF COMMENTS ON POTENTIAL PHYSICAL AND BIOLOGICAL EFFECTS: The 

following comments have been prepared by the Department. 

 

A. Terrestrial and Aquatic Life and Habitats 

 

This permitting action would have a minor effect on terrestrial and aquatic life and habitats in 

the project area.  There would be an increase in air emissions from the facility which could 

increase the deposition of pollutants within the terrestrial and aquatic life habitats.  The 

Department has determined that any impacts would be minor due to the dispersion 

characteristics of the pollutants, the atmosphere, and conditions that would be placed in MAQP 

#4449-03. 

 

B. Water Quality, Quantity and Distribution 

 

This project would have a minor effect on the water quality, quantity, and distribution due to 

the use of water for fugitive dust suppression.  Water would be required for fugitive dust 

suppression in the surface activities including the proposed crushing and screening operations.  

Typical application of water spray for dust suppression results in the water being evaporated to 

the atmosphere shortly after its application.  Therefore, any effects to the water quality, 

quantity, and distribution would be minor. 

 

C. Geology and Soil Quality, Stability and Moisture 

 

The project would have a minor effect on the geology and soil quality, stability, and moisture 

from the increase in mining production.  The impacts from emissions or deposition of 

pollutants would be minor due to dispersion characteristics of the pollutants, the atmosphere, 

and the conditions that would be placed in MAQP #4449-03.   
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D. Vegetation Cover, Quantity, and Quality 

 

The project would have a minor affect on the local vegetation.  The impacts from emissions or 

deposition of pollutants would be minor due to dispersion characteristics of the pollutants, the 

atmosphere, and the conditions that would be placed in MAQP #4449-03.  Reclaimed areas 

would be seeded with native seed mixture and would be applied in the late fall or early spring 

to reduce the invasion of noxious weeds. 

 

E. Aesthetics 

 

The proposed project would have a minor effect on the local aesthetics.  There will be 

additional equipment added to the worksite.  There are potential visual emissions associated 

with the proposed crushing and screening operations.  However, conditions would be placed in 

MAQP #4449-03 to limit visible emissions.   

 

F. Air Quality 

 

The area surrounding the proposed project is unclassifiable/attainment for the NAAQS for all 

criteria air pollutants.  The proposed site location is not in or within 10 kilometers of the Butte 

PM10 nonattainment area.  The Department believes that concentrations of the criteria 

pollutants in the area are at or near background levels and well below any NAAQS levels.  An 

increase in emissions of air pollutants would occur as a result of the current permit action.  

BHJV demonstrated with ambient air modeling that the proposed new equipment would not 

cause or contribute to violations of the NO2 NAAQS and MAAQS.  MAQP #4449-03 would 

contain conditions limiting opacity and diesel generator operations and require, as necessary, 

the use of water, chemical dust suppressants, or water spray bars to control dust from vehicle 

traffic and process equipment.  Compliance with all applicable permit requirements would 

ensure that the effects would be minor. 

 

G. Unique Endangered, Fragile, or Limited Environmental Resources 

 

The proposed permitting action would have a minor impact on the unique endangered, fragile, 

or limited environmental resources because emissions of PM10, NOx, CO, VOC, and SO2 would 

increase in the area from the operation of the new equipment.  However, the Department 

believes that any impacts would be minor due to the relatively small amount of the above listed 

pollutants emitted, dispersion characteristics of the pollutants and the atmosphere, and 

conditions placed in MAQP #4449-03, including, but not limited to, BACT requirements 

discussed in Section V of the permit analysis for this permit.   

 

During the initial permit application for the BHJV project, the Montana Natural Heritage 

Program (MNHP) identified occurrences of 12 plant and animal species of concern within the 

vicinity of the proposed project location.  The Canada lynx is a threatened species of concern 

identified by the MNHP with the remaining species of concern being classified as sensitive or 

without classification.  Sensitive animal species of concern are the Brewer’s Sparrow, 

Westslope Cutthroat Trout, Gray Wolf, and Wolverine.  Sensitive plant species of concern are 

the Sapphire Rockcress, Small-flowered Pennycress, Lemhi Beardtongue, and Hall’s Rush.  

Unclassified animals are the Grasshopper Sparrow and Black Rosy-Finch.  The unclassified 

plant is the Slender Fleabane. 
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H. Demands on Environmental Resource of Water, Air and Energy 

 

The current permitting action would have a minor impact on the environmental resources of 

water, air, and energy.  Water will be required for fugitive dust suppression.  Electrical energy 

for the project would be provided by diesel-fired generator/engines.  Line power is available 

near the site; however, this line does not have sufficient power to support all the exploration 

activities. 

 

I. Historical and Archaeological Sites 

 

The proposed project would involve the disturbance of 76 acres.  The Department contacted the 

Montana Historical Society, State Historical Preservation Office (SHPO) during the initial 

permitting for the BHJV project in an effort to identify any historical and archaeological sites 

that may be present in the area of operation.  Search results concluded that there are several 

previously recorded sites near the designated project area.  The proposed site is in the area of 

the historic Highland Mine; however, few if any of the original structures remain and the 

proposed new portal and waste rock dump would not be located near the historic shafts and 

adits. 

 

J. Cumulative and Secondary Impacts 

 

Overall, the cumulative and secondary impacts from this project on the physical and biological 

environment in the immediate area would be minor because this permitting action adds 

equipment to an existing facility.  The Department believes that this facility could be expected 

to operate in compliance with all applicable rules and regulations as outlined in MAQP #4449-

03.  BHJV has demonstrated through an ambient air modeling analysis that the potential 

emissions expected from operating the facility at its maximum throughput on a continuous 

basis would not violate ambient air quality standards.  Therefore, the MAQP is written to 

reflect the expected emissions from operating continuously at the maximum rate.  BHJV may 

be restricted on annual throughput by other government jurisdictions which would limit ore 

production to a level less than described in the MAQP. 

 

8. The following table summarizes the potential economic and social effects of the proposed project on 

the human environment.  The “no-action” alternative was discussed previously. 

 
  

Major Moderate Minor None Unknown Comments 

Included 

A Social Structures and Mores    X  Yes 

B Cultural Uniqueness and Diversity    X  Yes 

C Local and State Tax Base and Tax Revenue   X   Yes 

D Agricultural or Industrial Production   X   Yes 

E Human Health   X   Yes 

F Access to and Quality of Recreational and 

Wilderness Activities 

  X   Yes 

G Quantity and Distribution of Employment    X  Yes 

H Distribution of Population    X  Yes 

I Demands for Government Services   X   Yes 

J Industrial and Commercial Activity   X   Yes 

K Locally Adopted Environmental Plans and Goals    X  Yes 

L Cumulative and Secondary Impacts   X   Yes 
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SUMMARY OF COMMENTS ON POTENTIAL ECONOMIC AND SOCIAL EFFECTS:  The 

following comments have been prepared by the Department. 

 

A. Social Structures and Mores 

B. Cultural Uniqueness and Diversity 

 

The current permitting action would have no impact on the social structures and mores and 

cultural diversity and uniqueness because the action increases production limits and adds 

equipment to an existing facility.  There would be no change to the nature of the operations due 

to this permitting action.   

 

C. Local and State Tax Base and Tax Revenue 

 

The project would have a minor effect on the local and state tax base and revenue due to the 

taxes generated from the purchase of supplies to support the new equipment.  There are no 

planned increases in employees associated with this project.   

 

D. Agricultural or Industrial Production 

 

The project would result in a minor impact to the agricultural production because additional 

potential grazing land will be cleared for the project.  A fence would be constructed around the 

ventilation raise upon its completion to secure this mine entry consistent with mining safety 

regulations.  In addition to providing security, this would also prevent cattle from grazing in the 

enclosed area.  Industrial production would be increased by the proposed project due to 

increased production rates at the mine. 

 

E. Human Health 

 

There would be minor effects on human health due to the slight increase in emissions of air 

pollutants.  However, MAQP #4449-03 incorporates conditions to ensure that the facility would 

be operated in compliance with all applicable rules and standards.  These rules and standards 

are designed to be protective of human health.  BHJV has demonstrated with ambient air 

modeling that emissions from the proposed project would not violate any ambient air quality 

standards which are protective of human health.  In addition, the project would occur in a 

remote area with limited population; therefore, effects on human health would be minor. 

 

F. Access to and Quality of Recreational and Wilderness Activities 

 

The project would not have an impact to the access to recreational and wilderness activities 

because no road closures will occur and the site would be located on private property.  The 

project would have a minor impact on the quality of recreational and wilderness activities due 

to the slight increase in emissions of air pollutants and the noise generated by the equipment. 

 

G. Quantity and Distribution of Employment 

H. Distribution of Population 

 

The project would not have an impact on the quantity and distribution of employment or 

population because no new employees are expected to be hired and there are no plans to house 

workers onsite. 
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I. Demands for Government Services 

 

Government services would be required for acquiring the appropriate permits from government 

agencies.  In addition, the permitted source of emissions would be subject to periodic 

inspections by government personnel.  The project would use existing roads to access the site.  

Demands for government services would be minor.   

 

J. Industrial and Commercial Activity 

 

The project would have a minor impact on industrial and commercial activity from the increase 

in production at the facility.   

 

K. Locally Adopted Environmental Plans and Goals 

 

The Department is not aware of any locally adopted environmental plans or goals.  The state 

standards would protect the proposed site and the environment surrounding the site.  The 

proposed project location is outside of the Butte PM10 nonattainment area and no effects to the 

nonattainment area are expected from this project. 

 

L. Cumulative and Secondary Impacts 

 

Overall, cumulative and secondary impacts from this project would result in minor impacts to 

the economic and social environment in the immediate area.  As previously stated, the proposed 

project would result in a slight increase in industrial process in the area.  The Department 

believes that BHJV would be expected to operate in compliance with all applicable rules and 

regulations as outlined in MAQP #4449-03. 

 

Recommendation: No Environmental Impact Statement (EIS) is required. 

 

If an EIS is not required, explain why the EA is an appropriate level of analysis: The current permitting 

action is for the construction and operation of underground gold ore mine.  MAQP #4449-03 

includes conditions and limitations to ensure the facility will operate in compliance with all 

applicable rules and regulations.  In addition, there are no significant impacts associated with this 

proposal. 

 

Other groups or agencies contacted or which may have overlapping jurisdiction: Montana Historical 

Society – State Historic Preservation Office, Natural Resource Information System – Montana 

Natural Heritage Program, Montana Department of Environmental Quality – Hard Rock Mining 

Program. 

 

Individuals or groups contributing to this EA: Department of Environmental Quality – Air Resources 

Management Bureau, Montana Historical Society – State Historic Preservation Office, Natural 

Resource Information System – Montana Natural Heritage Program. 

 

EA prepared by:   Ed Warner 

Date:   September 14, 2011 

 

 

 

 



 

 

AMEC Geomatrix, Inc. 
639 Helena Ave., Suite 1A 
Helena, MT 
USA  59601 
Tel (406) 442-0860 
Fax (406) 442-0864 

 

 

Technical Memorandum 
 

 

To: Henry Bogert  
Butte Highlands Joint Venture  

  

From: Doug Rogness  
AMEC Geomatrix, Inc. 

  

Tel: (406) 442-0860  
Fax: (406) 442-0864  
Date: March 29, 2011   
Subject: LAD System Operation and Monitoring  

Butte Highlands Mine Project, Montana  
 

---------------------------------------------------------------------------------------------------------------------------------- 
 
 
AMEC Geomatrix (AMEC) has prepared this Memo to provide information about the operation 
and monitoring of land application discharge (LAD) systems at the Butte Highlands Mine site 
near Butte, Montana (Figure 1).  
 
1.0  INTRODUCTION  
 
The LAD system at the Butte Highlands site consists of the following four areas (Figure 2):  
 

• LAD#1: 12-acre surface sprinkler area  

• LAD#2: 11-acre subsurface perforated pipe system area (drip emitter)  

• LAD#3: 7-acre subsurface drip-emitter area  

• LAD#4: 12-acre surface snow-making area  

 
Additional details about each of the four LAD areas are presented below.  LAD#1, LAD#2, and 
LAD#4 were used periodically in 2010 and/or 2011; LAD#3 has not been constructed and is 
not planned for LAD application unless greater than expected water disposal needs arise. The 
purpose for LAD#1 and LAD#2 is to dispose of groundwater encountered in the underground 
adit, drill-holes, and mine workings for the Butte Highlands Project. This water for LAD 
disposal is first pumped to a sediment pond, then to a recycle pond, and finally to a pump vault 
prior to being pumped to the LAD area(s) (Figure 3). The purpose for LAD#4 is to dispose of 
water from dewatering and test wells to be completed in the vicinity of the proposed mine 
workings.  



Butte Highlands LAD System 
March 29, 2011 
Page 2 of 12 

AMEC Geomatrix 
 

The following summarizes the history of LAD operation at Butte Highlands to date:  
 

• LAD#1:  Average surface sprinkler rate was about 160 gallons per minute (gal/min) 
during 140 operating days from June to December 2010. Future average sprinkler rate is 
expected to be about 50 to 70 gal/min because of greater water discharge to LAD#4.  

• LAD#2:  Average subsurface drip-emitter rate was about 70 gal/min during 200 
operating days in April-May 2010 and December 2010 to March 2011. In general, 
LAD#2 does not operate when LAD#1 is in operation.  

• LAD#4:  Average snow-making rate was about 350 gal/min for a pumping test during the 
last half of January 2011. This LAD site is expected to be used year-round in the future 
for discharge of groundwater from dewatering wells to be installed in the vicinity of the 
underground mine workings.  

 
This report presents information about site characteristics for the LAD areas, including soil and 
vegetation. Also discussed is the quality and quantity of groundwater applied to the LAD areas, 
and the monitoring wells that have been installed in the vicinity of the LAD areas. Finally, this 
report describes expected hydraulic and chemical loading to the LAD areas from the discharge 
water.  Figures referenced in this report are contained in Appendix A.  
 
2.0  OPERATION OF LAD AREAS  
 
This section describes general operation of the four LAD areas; however, the LAD#3 site is not 
expected to be used for the Butte Highlands Project (it is a backup site if needed).  
 
LAD#1 Operation  
 
The LAD#1 site consists of 16 sprinkler heads, with a 6-inch diameter main-line from the pump 
vault, and 4-inch diameter branch-lines that cover the 12-acre LAD area (Figure 4).  Each 
sprinkler has a spray radius of about 100 feet with the intent to maximize evapotranspiration 
and minimize infiltration. This system is planned to be operated only during the non-winter 
period from about May/June through September/October. The system has valves that allow 
individual or multiple sprinklers to be operated at any time. Future operation of the sprinkler 
system at LAD#1 is expected to have an average pumping rate of approximately 50 to 70 
gal/min. The water would come from the underground adit, drill-holes, and mine workings.  
 
LAD#2 Operation  
 
The LAD#2 site consists of a network of 2-inch diameter pipes (28 separate laterals) buried to 
a depth of about 5 feet below ground surface over an area of 11 acres (Figure 4).  A 6-inch 
diameter main-line extends from the pump vault to LAD#2. The perforated pipes result in a 
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drip-emitter system where the water infiltrates deeper into the soil zone. The system has 
valves that allow individual or multiple branch-lines or laterals to operate at any time. Average 
discharge rate at the LAD#2 site will be about 50 to 70 gal/min. The system is only operated 
during the winter season from about October/November through April/May. Similar to LAD#1, 
the water to LAD#2 would come from the underground adit, drill-holes, and mine workings.  
 
LAD#3 Operation  
 
The LAD#3 site (Figure 2) is permitted for subsurface drip-emitter application; however, the 
system has not been constructed. This site will be retained only as a backup LAD area if the site 
is needed to discharge greater than expected groundwater from the mine workings or from 
dewatering wells.  
 
LAD#4 Operation  
 
The LAD#4 consists of seven snow-making guns that spread the snow over an area of about 12 
acres (Figure 4). The snow-makers are connected by an 8-inch diameter main-line. The 
additional snow created by the system sublimates and melts in the spring onto the LAD area. 
Some of the melt-water infiltrates into the ground, and some flows overland as surface runoff. 
During the non-winter seasons, the snow-making guns can be used to spray high-pressure 
misted water over the LAD#4 area. This operation would be similar to the sprinkler system at 
LAD#1; however, the spray guns at LAD#4 produce smaller droplets that are subject to 
greater evaporation. The source of water for this LAD area is from dewatering wells to be 
completed in the vicinity of the mine workings. One dewatering test well was completed in 
2010 and test-pumped in January 2011, with the discharge water going to making snow at 
LAD#4.   
 
3.0  MINE WATER QUALITY  
 
As previously discussed, water pumped to LAD#1 and LAD#2 is from groundwater 
encountered from the underground adit, drill-holes, and mine workings. Samples of this “mine 
water” have been collected and analyzed by a laboratory since April 2010 when water started 
being discharged to LAD#2. These water samples were collected in 
April/May/October/November/December 2010, and in January 2011. Results of these samples 
designated “Mine Ponds” are included in Appendix B. This groundwater was initially affected by 
nitrate from the blasting compound (ANFO), but declined promptly when a less-mobile blasting 
compound was initiated.   
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Nitrate concentrations measured in “Mine Ponds” samples are summarized in Table 1.  These 
results show that the underground mine water was initially affected in April 2010 by elevated 
nitrate from blasting compounds (ammonium-nitrate fuel oil (ANFO)), but declined to less than 
1 milligram per liter (mg/l) by the end of 2010.  Similar declines in ammonia concentrations 
were observed in the “Mine Ponds” samples, from an initial value of 13.4 mg/l in April 2010, to 
0.02 mg/l in January 2011. Underground blasting operations for exploration activities were 
temporarily ceased on December 20, 2010 at the Butte Highlands Project.   
 
 
Table 1. Nitrate Concentrations in Mine Water and LAD Monitoring Wells  

Date 
Nitrate Concentration (milligrams per liter) 

Mine Ponds Well LAD1MW Well LAD2MW 

March 2010 --- 0.38 0.30 

April 2010 22.4 0.31 0.85 

May 2010 4.4 0.27 3.8 

June 2010 --- 0.27 2.4 

July 2010 --- 0.30 2.1 

August 2010 --- 0.26 2.2 

September 2010 --- 0.27 2.2 

October 2010 1.5 0.28 2.2 

November 2010 1.8 0.28 1.8 

December 2010 0.96 0.29 1.5 

January 2011 0.67 0.30 1.5 

Note: “Mine Ponds” is the source water discharged to LAD#1 and LAD#2 areas.  
 
 
 
Other quality characteristics of the “Mine Ponds” samples include the following (Appendix B):  
 

pH = 8.4 – 10.0 standard units (s.u.) 
Specific Conductance (SC) = 207 – 484 micromhos per centimeter (µmhos/cm) 
Sulfate = 5 – 44 mg/l  
Calcium = 12.8 – 27.8 mg/l  
Bicarbonate = 44 – 133 mg/l  
Arsenic (dissolved) = 0.0017 – 0.0091 mg/l  
Iron (dissolved) = 0.0061 – 0.021 mg/l  
Manganese (dissolved) = 0.00037 – 0.0017 mg/l  
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The only constituents in “Mine Ponds” samples that have exceeded groundwater quality 
standards are pH (upper limit of 8.5 s.u.), and nitrate and nitrate+nitrite (10 mg/l standard). 
Chromium (total) is the only constituent that has exceeded any surface water aquatic life 
standards.  
 
4.0  MONITORING WELLS AND WATER QUALITY 
 
Three monitoring wells were completed in the vicinity of the LAD areas (Figure 2). Well 
LAD1MW is located along the west side of LAD#1, and well LAD2MW is located northwest of 
LAD#2. Well LAD3MW is located near LAD#3; however, as previously mentioned, the LAD#3 
site is not expected to be used. These wells were drilled to depths ranging from 60 to 67 feet 
in unconsolidated deposits, weathered shale (clay), and quartzite (AMEC Geomatrix 2010). The 
following depth-to-water measurements were recorded in 2010 for these three monitoring 
wells:  LAD1MW = 12 to 24 feet; LAD2MW = 3 to 8 feet; and LAD3MW = approximately 65 
feet or dry (Appendix B).   
 
Water samples have been collected and analyzed from wells LAD1MW and LAD2MW on a 
monthly basis, beginning in March 2010 (Appendix B). Results of nitrate concentrations in 
groundwater samples from wells LAD1MW and LAD2MW are summarized in Table 1. These 
data show that nitrate concentrations have remained stable in groundwater samples from well 
LAD1MW during the monitoring period. Ammonia concentrations ranged from <0.008 to 0.07 
mg/l during the same period. Results from well LAD2MW show that nitrate concentrations in 
groundwater at this site increased in May 2010 to 3.8 mg/l, followed by a gradual decline to 1.5 
mg/l in January 2011. This increase was likely due to the higher concentration of nitrate (22.4 
mg/l) in source water measured in April 2010; at that time, the water was pumped to the 
LAD#2 site for disposal. Ammonia concentrations ranged from <0.007 to 0.06 mg/l during the 
monitoring period.  
 
The following ranges of other selected constituents were measured in groundwater samples 
from wells LAD1MW and LAD2MW (Appendix B):  
 

pH = 7.4 – 8.0 s.u. 
SC = 357 – 459 µmhos/cm 
Sulfate = 7 – 23 mg/l  
Calcium = 45.8 – 59.4 mg/l  
Bicarbonate = 159 – 241 mg/l  
Arsenic (dissolved) = 0.001 – 0.00053 mg/l  
Iron (dissolved) = <0.0045 – 1.2 mg/l  
Manganese (dissolved) = 0.00029 – 0.035 mg/l  
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The only constituent in LAD1MW and LAD2MW samples that has exceeded groundwater 
quality standards is iron (0.3 mg/l secondary standard) in one sample. The following 
constituents were measured in at least one groundwater sample from LAD1MW and 
LAD2MW at levels that exceed surface water aquatic life standards: aluminum (dissolved), 
cadmium (total), chromium (total), copper (total), iron (total), lead (total), manganese (total), 
nickel (total), silver (total), thallium (total), and zinc (total). Almost all of the aquatic life 
standard exceedences occurred only during the first two or three sampling events in 2010.  
Excessive suspended sediment in the samples also likely caused many of the exceedences for 
total metals.  
 
In addition to the three existing LAD monitoring wells, another well is planned to be completed 
in the vicinity of LAD#4 so that groundwater quality and levels can be monitored in that area.  
 
5.0  SOIL CONDITIONS  
 
A baseline soil study was completed at the Butte Highlands site in 2009 (AMEC Geomatrix 
2009). Near surface soil at the LAD sites generally consist of a dark-brown silty-sandy loam 
with scattered gravel or rock fragments. The following summarizes test pits and soil conditions 
in each of the four LAD areas (Figure 5) (AMEC Geomatrix 2009):  
 

• LAD#1:  Test pits TP7 and TP8 were completed in this LAD area. Thickness of growth 
medium and depth to bottom of A-horizon in TP7 were 9 and 3 inches, respectively. 
Thickness of growth medium and depth to bottom of A-horizon in TP8 were 26 and 26 
inches, respectively. Soil map units at LAD#1 are 64GJ1 and 75GD2. Surface runoff class 
is “low”.  

• LAD#2:  Test pit TP10 was completed in this LAD area. Thickness of growth medium 
and depth to bottom of A-horizon in TP10 were 4 and 4 inches, respectively. The soil 
map unit at LAD#2 is 75GD2. Surface runoff class is “low”. Four infiltration or 
percolation tests were completed near the LAD#2 site at depths of 2 to 5.5 feet below 
ground surface; results show infiltration rates ranging from <1 to 4.5 feet/day.  

• LAD#3:  Test pits TP2 and TP3 were completed in this LAD area. Thickness of growth 
medium and depth to bottom of A-horizon in TP2 were 5 and 5 inches, respectively. 
Thickness of growth medium and depth to bottom of A-horizon in TP3 were 10 and 10 
inches, respectively. Soil map units at LAD#3 are 51CH2 and 75GB2. Surface runoff 
class is “high”.   

• LAD#4:  Test pit TP6 was completed in this LAD area. Thickness of growth medium 
and depth to bottom of A-horizon in TP6 were 20 and 20 inches, respectively. The soil 
map unit at LAD#4 is mostly 75GD2, with a small area of 64GJ1. Surface runoff class is 
“medium”.   
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Soil types in the LAD areas generally consist of the following groups or families: Cryofluvents-
Finn family - Water Complex (rolling stream terraces and floodplains); and Kurrie-Goldflint-
Warwood families (low relief mountain slopes and ridges). These families include the four soil 
map units mentioned above: 64GJ1, 75GD2, 51CH2, and 75GB2 (Figure 5). The surface runoff 
class for LAD#1 and LAD#2 is “low”, with a portion of LAD#4 being “medium”. The ground 
surface at these three sites slopes to the west at a gradient of approximately 7 percent.  
 
Soil samples collected from the LAD test pits were analyzed for the following metals: arsenic, 
cadmium, copper, manganese, molybdenum, nickel, selenium, and zinc (AMEC 2009). Results 
show that arsenic is elevated in most samples in the uppermost horizons. Copper, manganese, 
and zinc were also detected at concentrations well above the laboratory detection limits.  
 
6.0  VEGETATION  
 
Vegetation in the LAD areas generally consists of forest & meadow grasses and herbaceous 
plants. The LAD#1 and LAD#4 areas are mapped as “foot-slope; aspen-fir groves and logged 
areas”; and LAD#2 is mapped as “toe-slope meadow” (Figure 6). No wetlands were identified 
in the LAD#1 area; whereas, a few small wetlands are in the LAD#2 and LAD#4 areas (Figure 
7) (AMEC Earth and Environmental 2010).  
  
7.0  HYDRAULIC LOADING ASSESSMENT   
 
This section describes methods used to determine appropriate LAD rates for the Butte 
Highlands project. As described above, three LAD areas currently are used at the site: LAD#1 
– surface sprinkler system operated during the non-winter period; LAD#2 – subsurface 
perforated pipe drip emitter system operated during the winter season; and LAD#4 – surface 
snow-making guns that are expected to operate during the winter and non-winter seasons. The 
LAD#3 area is not being evaluated at this time as it has not been constructed and is not 
expected to be used. In addition, LAD#4 is not evaluated in this hydraulic loading assessment 
because undisturbed groundwater from dewatering wells would be the only source of water at 
this site. For purposes of this hydraulic loading assessment, LAD#1 and LAD#2 are treated the 
same with respect to nitrogen loading.  
 
Key considerations for the hydraulic loading assessment at LAD#1 and LAD#2 are listed below 
(based on a standard 1-acre LAD cell):  
 

• Average application rate per acre would be 60 gal/min while water is being applied (see 
Section 2.0).  
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• Assumed nitrate concentration in LAD water = 1 to 2 mg/l (see Table 1).  

• Average soil permeability is approximately 2.5 feet/day (1.25 in/hr or 9x10-4 cm/sec); 
based on infiltration testing (see Section 5.0).  

• Application rate of 60 gal/min on a 1-acre cell would amount to 0.12 in/hr.   

• Total agronomic uptake of nitrogen for pine tree stands and understory vegetation = 
100 lb/acre/year; based on Henry et al. (1999) and USEPA (1995).  

• Initial nitrogen immobilization in forest soil = 175 lb/acre; based on Henry et al. (1999).  
 
The information in this paragraph is from Henry et al. (1999). Plant uptake and accumulation of 
nitrogen by forest systems vary according to the age and species of tree stands, and the type 
and coverage of vegetative understory on the forest floor. The trees and understory use the 
available nitrogen, resulting in an increase in growth. The majority of annual nitrogen 
accumulation occurs in the foliage of both trees and understory; however, accumulations 
continue in the woody biomass throughout the life of the stand. Soil immobilization, or long-
term storage of nitrogen, is the transformation of inorganic nitrogen in the form of ammonium 
or nitrate into organic nitrogen by soil microbes. When biosolids are applied, the available 
nitrogen allows microbial populations to expand rapidly and to decompose the soil organic 
carbon, temporarily locking up the nitrogen in microbial biomass or in long-term stable humic 
acids.  
 
Using the information listed in the bullets above, nitrate loading to the LAD area using a 
concentration of 2 mg/l would be 1.5 lb/day using the formula: concentration (mg/l) x flow 
(gal/min) x 0.012 = load (lb/day). Therefore, if a 1-acre LAD cell was subject to water 
application continuously for a period of 1 day at a rate of 60 gal/min, then the nitrate-nitrogen 
load to that cell would total 1.5 lb/day. Using a total agronomic uptake limit for nitrogen of 100 
lb/acre/year, this application could occur for a total of 66 days per year.  
 
Table 2 shows the expected nitrogen requirements and potential applications rates for the first 
5 years of LAD operation at the Butte Highlands project. This table presents results for LAD 
water nitrate concentrations ranging from 1 to 10 mg/l using an application rate of 60 gal/min 
on a 1-acre LAD cell. Results of this analysis show that for the first 2 years of LAD use, 
additional nitrogen attenuation occurs in the soil as the nitrogen is immobilized (i.e. conversion 
of nitrate to organic nitrogen). If the nitrate concentration in LAD water is 2 mg/l or less, then 
the water can be applied to each LAD cell for over 50 days per year.  If other application rates 
and/or nitrate concentrations are used, Table 2 can be adjusted for those changes.  
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Table 2. Nitrogen Application for 60 gal/min Rate on 1-Acre LAD Cell   

Plant N Requirements1 (lb/acre) N from Previous 
Applications1  

(lb/acre) 

Net N 
Requirement3  

(lb/acre) 

Plant-Available N in 
Application Water4 

(lb/day) 

Maximum Days 
of Application 

Allowed Year Trees Understory 
Soil N 

Immobilized2 
        

LAD Water N Concentration = 1 mg/l 

1 75 100 88 0 263 0.7 375 

2 75 25 87 -19 168 0.7 240 

3 75 25 0 -9 91 0.7 130 

4 75 25 0 -8 92 0.7 130 

5 75 25 0 -6 94 0.7 134 

LAD Water N Concentration = 2 mg/l 

1 75 100 88 0 263 1.5 175 

2 75 25 87 -19 168 1.5 112 

3 75 25 0 -9 91 1.5 61 

4 75 25 0 -8 92 1.5 61 

5 75 25 0 -6 94 1.5 63 

LAD Water N Concentration = 3 mg/l 

1 75 100 88 0 263 2.2 120 

2 75 25 87 -19 168 2.2 76 

3 75 25 0 -9 91 2.2 41 

4 75 25 0 -8 92 2.2 41 

5 75 25 0 -6 94 2.2 43 

LAD Water N Concentration = 5 mg/l 

1 75 100 88 0 263 3.6 73 

2 75 25 87 -19 168 3.6 47 

3 75 25 0 -9 91 3.6 25 

4 75 25 0 -8 92 3.6 25 

5 75 25 0 -6 94 3.6 26 

LAD Water N Concentration = 10 mg/l 

1 75 100 88 0 263 7.2 37 

2 75 25 87 -19 168 7.2 23 

3 75 25 0 -9 91 7.2 13 

4 75 25 0 -8 92 7.2 13 

5 75 25 0 -6 94 7.2 13 

Note: LAD = land application discharge; N = nitrogen; lb = pound; mg/l = milligrams per liter. 
1 Data from Chapter 6 of Henry et al. (1999) for forested sites.  
2 Total “Soil N Immobilized” of 175 lb/acre is assumed to be divided evenly during the first 2 years.  
3 Sum of “Plant N Requirements” and “N from Previous Applications” columns.  
4 Calculated using equation: nitrate concentration in LAD water (mg/l) x flow (gal/min) x 0.012 = load (lb/day).  
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As mentioned in Section 2.0, LAD#1 consists of 16 sprinklers over a total area of 12 acres. 
Similarly, LAD#2 consists of 14 separate underground perforated laterals over an area of 11 
acres. Each of these sprinklers and laterals can be operated separately or in combination with 
others. Therefore, during the course of an application season, the discharge of LAD water to 
the sprinklers and laterals will be rotated so as not to over-saturate the subsurface and cause 
excess water to migrate down to groundwater.  The intent of LAD operation is to apply water 
at a rate and duration that does not exceed evapotranspiration rates and the water-holding field 
capacity of soil water, as well as not exceeding the agronomic uptake limits for nitrogen for the 
onsite trees and vegetation.   
 
Table 3 is an example field inspection form that can be used to keep track of daily LAD 
operation. The form is to be used for standard 1-acre LAD cell. The procedure involves 
converting the concentration of nitrate (mg/l) in LAD water to nitrogen load (lb/day) using the 
flow rate (gal/min). When the total pounds of nitrogen added to a LAD cell reaches the 
agronomic uptake limit (see Table 2) for a single year or growing season, application of LAD 
water on that area should be discontinued until the next year or growing season.  
 
8.0  LAD MONITORING PROGRAM  
 
Monitoring at the LAD sites currently consists of measuring water levels and collecting water 
quality samples on a monthly basis from the two existing LAD monitoring wells located at 
LAD#1 (well LAD1MW) and LAD#2 (well LAD2MW) (Figure 4). As previously stated in 
Section 4.0, another monitoring well is planned to be completed in the vicinity of LAD#4 so 
that groundwater quality and levels can be monitored in that area. The LAD water is sampled 
for quality analysis on a monthly basis. Daily monitoring of the active LAD areas using an 
inspection form (Table 3) will include observations of surface water ponding or runoff. LAD 
operations would cease at a particular cell if such surface water conditions were observed. 
Results of LAD monitoring will be submitted to the agencies semi-annually, or at another 
frequency specified by the Montana Department of Environmental Quality (DEQ).  
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Table 3. Sample Field Inspection Form for 1-Acre LAD Cell Operation   

MONTHLY INSPECTION FORM – LAD SITE – BUTTE HIGHLANDS MINE 

LAD Site #  1-Acre LAD Cell # 

LAD Type (circle one):     Sprinkler     Subsurface Piping Inspector:  

Year of LAD Application (circle one):   1     2     3     4    5     6     7    8     9     10     11    12     13     14     15 

Evidence of LAD Water Ponding or Flowing on Surface:  

Column 1 Column 2 Column 3 Column 4 Column 5 Column 6 Column 7 

Day of 
Week 

Date 
Hours of Water 
Application in 24 

hours 

Nitrate 
Concentration of 
LAD Water (mg/l) 

LAD Application 
Rate (gal/min) 

Nitrogen Load 
for 24 hours* 

(lb/day) 

Total Nitrogen Load 
Adjusted for Actual 
Application Period** 

(lb/day) 
1       
2       
3       
4       
5       
6       
7       

WEEKLY TOTAL (lbs)  

1       
2       
3       
4       
5       
6       
7       

WEEKLY TOTAL (lbs)  

1       
2       
3       
4       
5       
6       
7       

WEEKLY TOTAL (lbs)  

1       
2       
3       
4       
5       
6       
7       

WEEKLY TOTAL (lbs)  

       

MONTHLY TOTAL  

   Note:  mg/l = milligrams per liter; gal/min = gallons per minute; lb/day = pounds per day.  
* Column 6 nitrogen load is calculated as:  Load (lb/day) = (Column 4) x (Column 5) x (0.012).  
** Column 7 total nitrogen load is equal to Column 6 if LAD application occurred for 24 hours; if application was less than 24 hours 

as indicated in Column 3, then Column 7 should be adjusted by multiplying Column-6 by the percentage of 24 hours operated.  
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APPENDIX B  
WATER QUALITY AND WATER LEVEL DATA 

 
 



Sample ID Mine Ponds Mine Ponds Mine Ponds Mine Ponds Mine Ponds Mine Ponds Mine Ponds
4/14/2010 5/11/2010 5/25/2010 10/27/2010 11/24/2010 12/16/2010 1/26/2011

Alkalinity, Carbonate (mg CaCO3/L) ‐‐‐ ‐‐‐ 3.9 J 31.8 26 36.3 37.5 30.4
Alkalinity, Total (mg CaCO3/L) ‐‐‐ ‐‐‐ 137 39.6 135 80.1 106 133
Alkalinity, Bicarbonate (mg CaCO3/L ‐‐‐ ‐‐‐ 133 <2.5 109 43.8 68.3 103
Aluminum (mg/L) ‐‐‐ ‐‐‐ 0.21 0.017 0.1 0.25 0.56 0.14
Aluminum (mg/L)‐Dissolved 0.087‐aq ‐‐‐ 0.0046 0.0096 0.0085 0.0068 0.021 0.018
Antimony (mg/L) 0.0056‐hh ‐‐‐ 0.0015 0.00034 J 0.00033 J 0.00035 J 0.00028 J 0.00017 J
Antimony (mg/L)‐Dissolved ‐‐‐ 0.006 0.0013 0.00022 J 0.00034 J 0.00027 J 0.00029 J 0.00020 J
Arsenic (mg/L) 0.15‐aq ‐‐‐ 0.015 0.0017 0.0047 0.0057 0.0054 0.0043
Arsenic (mg/L)‐Dissolved ‐‐‐ 0.01 0.0091 0.0017 0.0042 0.0044 0.0045 0.0043
Barium (mg/L) 1.0‐hh ‐‐‐ 0.019 0.014 0.016 0.0089 0.015 0.012
Barium (mg/L)‐Dissolved ‐‐‐ 1.0 0.018 0.012 0.014 0.021 0.0088 0.011
Beryllium (mg/L) ‐‐‐ ‐‐‐ <0.000069 <0.000069 <0.000069 <0.000069 <0.000069 <0.000069
Beryllium (mg/L)‐Dissolved 0.004‐hh 0.004 <0.000069 <0.000069 <0.000069 <0.000069 <0.000069 <0.000069
Bismuth (mg/L) ‐‐‐ ‐‐‐ 0.000025 J <0.000020 <0.000020 <0.000020 <0.000020 <0.000020
Bismuth (mg/L)‐Dissolved ‐‐‐ ‐‐‐ <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 0.000025 J
Boron (mg/L) ‐‐‐ ‐‐‐ 0.070 0.017 0.014 0.021 0.011 0.0096
Boron (mg/L)‐Dissolved ‐‐‐ ‐‐‐ 0.070 0.016 0.014 0.018 0.014 0.0085
Cadmium (mg/L) 0.000097‐aq‐h ‐‐‐ <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020
Cadmium (mg/L)‐Dissolved ‐‐‐ 0.005 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020
Calcium (mg/L)‐Dissolved ‐‐‐ ‐‐‐ 27.8 17.9 24.5 12.8 19.9 23
Chloride (mg/L) ‐‐‐ 250 s* 0.85 J 0.77 J 1.3 1.2 1.2 1.1
Chromium (mg/L) 0.011‐aq ‐‐‐ 0.0070 0.025 0.011 0.021 0.022 0.008
Chromium (mg/L)‐Dissolved ‐‐‐ 0.1 0.0067 0.025 0.011 0.018 0.02 0.0085
Copper (mg/L) 0.00285‐aq‐h ‐‐‐ 0.0017 0.00024 J 0.0016 0.001 0.0018 0.00068
Copper (mg/L)‐Dissolved ‐‐‐ 1.3 0.00054 0.00025 J 0.00052 0.00041 J 0.00022 J 0.00076
Fluoride (mg/L) 4.0‐hh 4.0 0.13 0.19 0.077 J 0.081 J 0.081 J 0.075 J
Iron (mg/L) 1.0‐aq ‐‐‐ 0.66 0.019 J 0.1 0.3 0.66 0.14
Iron (mg/L)‐Dissolved ‐‐‐ 0.3 s 0.021 J 0.0061 J 0.0061 J 0.0081 J 0.018 J 0.0087 J
Lead (mg/L) 0.000545‐aq‐h ‐‐‐ 0.00048 0.000042 J 0.00082 0.0008 0.00031 0.000074 J
Lead (mg/L)‐Dissolved ‐‐‐ 0.015 0.000042 J 0.000027 J 0.00014 0.00013 0.000058 J 0.000074 J
Magnesium‐Dissolved (mg/L) ‐‐‐ ‐‐‐ 20.6 7.8 19 11.1 14.1 17.5
Manganese (mg/L) 0.05‐hh ‐‐‐ 0.014 0.00070 0.0035 0.012 0.01 0.0023
Manganese (mg/L)‐Dissolved ‐‐‐ 0.05 s 0.0012 0.0017 0.00049 J 0.001 0.00037 J 0.00072
Mercury (mg/L) 0.00091‐aq ‐‐‐ <0.000021 <0.000021 <0.000020 <0.000020 <0.000020 <0.000037
Mercury (mg/L)‐Dissolved ‐‐‐ 0.002 0.000033 J 0.000049 J <0.000020 <0.000020 0.0000031 J <0.000037
Nickel (mg/L) 0.0161‐aq‐h ‐‐‐ 0.0019 0.00026 J 0.00036 J 0.00046 J 0.00093 0.00024 J
Nickel (mg/L)‐Dissolved ‐‐‐ 0.1 0.0013 0.0018 <0.00019 0.00032 J 0.00036 J 0.00026 J
Nitrate, as N (mg/L)  10‐hh 10 22.4 4.4 7.5 1.5 1.8 0.96 0.67
Nitrite, as N (mg/L)  1.0‐hh 1.0 0.098 0.097 0.12 0.0010 J 0.096 0.053
Nitrogen, Ammonia, as N (mg/L) ‐‐‐ ‐‐‐ 13.4 1.0 0.4 0.69 0.13 0.02
Nitrogen, Kjeldahl, Total (mg/L) ‐‐‐ ‐‐‐ 13.2 1.2 0.68 0.9 0.88 0.32
Nitrogen, NO2 plus NO3Nitrite, (mg 10‐hh 10 22.5 4.5 7.6 1.5 1.8 1 0.72
Oil and Grease (mg/L) ‐‐‐  ‐‐‐  1.1 J <1.0 <1.0 <1.0 <1.0 <1.0
Orthophosphate (mg/L) ‐‐‐ ‐‐‐ 0.0070 <0.00050 0.012 0.0031 0.025 0.014
pH Lab (s.u.) 6.5 ‐ 9.0* 6.5 ‐ 8.5 s* 8.4 10.0 9.9 8.9 9.8 9.6 9.1
Phosphorus, total (mg/L) ‐‐‐ ‐‐‐ 0.019 0.0096 0.026 0.018 0.024 0.072
Potassium‐Dissolved (mg/L) ‐‐‐ ‐‐‐ 3.2 6.8 5 5.8 6.8 5.5
Selenium (mg/L) 0.005‐aq ‐‐‐ 0.00049 J 0.00018 J 0.00015 J 0.00021 J 0.00026 J 0.00016 J
Selenium (mg/L)‐Dissolved ‐‐‐ 0.05 0.00055 0.00029 J <0.00010 <0.00010 0.00013 J <0.00010
Silver (mg/L) 0.000374‐aq‐h ‐‐‐ <0.000071 <0.000071 <0.000071 <0.000071 <0.000071 <0.000071
Silver (mg/L)‐Dissolved ‐‐‐ 0.1 <0.000071 <0.000071 <0.000071 <0.000071 0.000077 J <0.000071
Sodium‐Dissolved (mg/L) ‐‐‐ ‐‐‐ 9.4 3.6 3.8 3.6 4.6 3
Specific Conductance (µhmos/cm) ‐‐‐ ‐‐‐ 484 257 268 207 237 253
Strontium (mg/L) 4.0‐hh ‐‐‐ 0.086 0.098 0.11 0.094 0.12 0.11
Strontium (mg/L)‐Dissolved ‐‐‐ 4.0 0.088 0.089 0.099 0.078 0.1 0.1
Sulfate (mg/L) ‐‐‐ 250 s* 20.8 43.8 13.5 4.9 J 17.3 11.5
Thallium (mg/L) 0.00024‐hh ‐‐‐ 0.00015 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Thallium (mg/L)‐Dissolved ‐‐‐ 0.002 0.00013 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
TDS (mg/L) ‐‐‐ ‐‐‐ 220 373 140 63 69 <5.0
Total Hardness (mg CaCO3/L) ‐‐‐ ‐‐‐ 154 76.7 140 77.6 108 130
Total Inorganic Nitrogen  (mg/L) ‐‐‐ ‐‐‐ 35.9 5.5 1.9 2.4 1.2 0.74
Total Suspended Solids (mg/L) ‐‐‐ 500 s* 19.2 2.1 6.7 18.7 30.7 6.1
Turbidity (NTU) ‐‐‐ ‐‐‐ 32.1 2.2 10.4 33.6 54.3 7.8
Uranium (mg/L) 0.03‐hh ‐‐‐ 0.0015 0.00032 J 0.0017 0.00094 0.0013 0.0015
Uranium (mg/L)‐Dissolved ‐‐‐ 0.03 0.0016 0.00025 J 0.0017 0.00078 0.0014 0.002
Zinc (mg/L) 0.037‐aq‐h ‐‐‐ 0.0042 J 0.0016 J 0.0028 J 0.0033 J 0.0089 0.0059
Zinc (mg/L)‐Dissolved ‐‐‐ 2.0 0.0018 J 0.0059 <0.0013 0.0017 J 0.0014 J 0.0020 J

‐‐‐
Field pH (s.u.) 6.5 ‐ 9.0* 6.5 ‐ 8.5 s* 10.05 9.48 8.61 9.29 8.64 8.47
Field EC (µS/cm) ‐‐‐ ‐‐‐ 229 249 286 214 262 268
Field DO (mg/L) ‐‐‐ ‐‐‐
Field ORP (mV) ‐‐‐ ‐‐‐
Field Turbidity (NTU) ‐‐‐ ‐‐‐
Field Temperature (C) ‐‐‐ ‐‐‐ 4.11 7.28 0.4 1.7 3.1 0.9
Flow (cfs) ‐‐‐ ‐‐‐
Stat Lvl (ft) ‐‐‐ ‐‐‐

‐‐‐
Cobalt (mg/L) ‐‐‐ ‐‐‐
Cobalt (mg/L)‐Dissolved ‐‐‐ ‐‐‐
Molybdenum (mg/L) ‐‐‐ ‐‐‐
Molybdenum (mg/L)‐Dissolved ‐‐‐ ‐‐‐
Vanadium (mg/L) ‐‐‐ ‐‐‐
Vanadium (mg/L)‐Dissolved ‐‐‐ ‐‐‐

1:  MT Aquatic Life Standards apply to total recoverable digestion for metals in surface water (except for aluminum).

2:  Groundwater Standards apply to dissolved portion of metals in groundwater samples.

NOTE: 

s.u. = standard units; EC = electrical conductance; µS/cm = microsiemens per centimeter; mg/l = milligrams per liter; TDS = total dissolved solids; TSS = total suspended solids; 

     NTU = nephelometric turbidity units; CaCO3 = calcium carbonate; C = Celsius; mV = millivolts.

s = secondary standard; h = hardness dependent (for this table, values presented are based on a hardness of 150 mg/L).

* = federal U.S. EPA standard.      --- = no standard or not analyzed. 

Groundwater standards are the human health values from Montana Circular DEQ-7 (August 2010); standards for metals apply to dissolved fraction. 

Aquatic life standards are the lowest reported for acute and chronic standards; human health standards are used if no aquatic life standards; all from Montana Circular DEQ-7 (August 2010). 

aq = aquatic life standard; hh = human health standard for surface water.

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
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Sample ID LAD1MW LAD1MW LAD1MW LAD1MW LAD1MW LAD1MW LAD1MW LAD1MW LAD1MW LAD1MW LAD1MW
3/22/2010 4/27/2010 5/25/2010 6/30/2010 7/29/2010 8/24/2010 9/30/2010 10/27/2010 11/24/2010 12/16/2010 1/26/2011

Alkalinity, Carbonate (mg CaCO3/L) ‐‐‐ ‐‐‐ <5.0 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5
Alkalinity, Total (mg CaCO3/L) ‐‐‐ ‐‐‐ 229 233 222 231 226 215 222 228 238 236 241
Alkalinity, Bicarbonate (mg CaCO3/L ‐‐‐ ‐‐‐ 229 233 222 231 226 215 222 228 238 236 241
Aluminum (mg/L) ‐‐‐ ‐‐‐ 34.8 14.0 1.1 0.93 0.28 0.15 0.2 0.15 0.15 0.13 0.28
Aluminum (mg/L)‐Dissolved 0.087‐aq ‐‐‐ 0.032 0.011 1.4 0.0074 0.0039 J 0.0030 J 0.005 <0.0020 0.0041 0.0076 0.0072
Antimony (mg/L) 0.0056‐hh ‐‐‐ 0.00054 0.00054 <0.00016 <0.00016 <0.00016 <0.00016 <0.00016 <0.00016 <0.00016 <0.00016 <0.00016
Antimony (mg/L)‐Dissolved ‐‐‐ 0.006 <0.00025 0.00025 J <0.00016 <0.00016 <0.00016 <0.00016 <0.00016 <0.00016 <0.00016 <0.00016 <0.00016
Arsenic (mg/L) 0.15‐aq ‐‐‐ 0.034 0.015 0.0018 0.0015 0.0014 0.00090 0.0012 0.0013 0.0012 0.0012 0.0012
Arsenic (mg/L)‐Dissolved ‐‐‐ 0.01 0.001 0.0011 0.0018 0.00084 0.00090 0.00078 0.001 0.00097 0.001 0.0009 0.0011
Barium (mg/L) 1.0‐hh ‐‐‐ 0.18 0.10 0.050 0.049 0.045 0.043 0.04 0.04 0.04 0.039 0.037
Barium (mg/L)‐Dissolved ‐‐‐ 1 0.043 0.046 0.047 0.042 0.039 0.036 0.037 0.043 0.037 0.037 0.037
Beryllium (mg/L) ‐‐‐ ‐‐‐ 0.0034 0.0011 0.000077 J <0.000069 <0.000069 <0.000069 <0.000069 <0.000069 <0.000069 <0.000069 <0.000069
Beryllium (mg/L)‐Dissolved 0.004‐hh 0.004 <0.00010 <0.000069 0.000081 J <0.000069 <0.000069 <0.000069 <0.000069 <0.000069 <0.000069 <0.000069 <0.000069
Bismuth (mg/L) ‐‐‐ ‐‐‐ 0.00036 J 0.00015 J <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020
Bismuth (mg/L)‐Dissolved ‐‐‐ ‐‐‐ <0.00025 0.000035 J 0.000028 J 0.000040 J <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020
Boron (mg/L) ‐‐‐ ‐‐‐ 0.021 0.0085 0.0058 0.0058 0.0065 0.0062 0.0046 J 0.0073 0.0063 0.00092 J 0.0058
Boron (mg/L)‐Dissolved ‐‐‐ ‐‐‐ 0.009 0.0054 0.0073 0.0049 J <0.00018 0.0072 0.0068 0.0067 0.0054 0.0062 0.0063
Cadmium (mg/L) 0.000097‐aq‐h ‐‐‐ 0.00095 0.00034 0.000043 J <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020
Cadmium (mg/L)‐Dissolved ‐‐‐ 0.005 <0.000040 <0.000020 0.000040 J 0.000024 J <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 0.000027 J
Calcium (mg/L)‐Dissolved ‐‐‐ ‐‐‐ 45.3 45.8 52.3 47.1 45.8 46.4 47.6 49.6 50.6 48.5 49.1
Chloride (mg/L) ‐‐‐ 250 s* 1.4 0.99 J 1.0 1.6 J 1.3 1.3 1.3 1.4 1.3 1.2 1.2
Chromium (mg/L) 0.011‐aq ‐‐‐ 0.045 0.020 0.0017 0.0012 0.00094 0.00085 0.00062 0.00072 0.00074 0.00044 J 0.0006
Chromium (mg/L)‐Dissolved ‐‐‐ 0.1 0.00047 J 0.00053 0.0016 0.0042 0.00077 0.0015 0.0014 0.00040 J 0.00074 0.00069 0.00052
Copper (mg/L) 0.00285‐aq‐h ‐‐‐ 0.10 0.040 0.0036 0.0024 0.00099 0.00078 0.00062 0.00046 J 0.00054 0.00028 J 0.00045 J
Copper (mg/L)‐Dissolved ‐‐‐ 1.3 0.00091 0.00036 J 0.0036 0.0010 0.0012 0.00033 J 0.00043 J 0.00025 J 0.00032 J <0.00020 0.00028 J
Fluoride (mg/L) 4.0‐hh 4.0 0.2 0.10 0.17 J 0.091 J 0.078 J 0.051 J 0.058 J 0.068 J 0.070 J 0.065 J 0.14
Iron (mg/L) 1.0‐aq ‐‐‐ 42.2 16.1 1.1 0.76 0.33 0.17 0.19 0.14 0.14 0.11 0.22
Iron (mg/L)‐Dissolved ‐‐‐ 0.3 s 0.033 J 0.0059 J 1.2 0.017 J 0.0054 J 0.0052 J 0.0085 J 0.0057 J 0.032 J 0.0061 J <0.0045
Lead (mg/L) 0.000545‐aq‐h ‐‐‐ 0.019 0.0070 0.00054 0.00039 0.00041 0.00033 0.0003 0.00027 0.00022 0.00021 0.00034
Lead (mg/L)‐Dissolved ‐‐‐ 0.015 0.00039 <0.000020 0.00055 0.000056 J <0.000020 0.000037 J 0.00011 0.000048 J 0.000043 J 0.000038 J 0.000040 J
Magnesium‐Dissolved (mg/L) ‐‐‐ ‐‐‐ 23.5 24.3 29.1 25.1 24.2 24.0 25.1 25 25.3 25.3 26
Manganese (mg/L) 0.05‐hh ‐‐‐ 1.5 0.62 0.037 0.020 0.023 0.0084 0.007 0.0063 0.0073 0.0038 0.016
Manganese (mg/L)‐Dissolved ‐‐‐ 0.05 s 0.02 0.0038 0.035 0.0020 0.00069 0.00050 0.0011 0.0065 0.00057 0.00029 J 0.0016
Mercury (mg/L) 0.00091‐aq ‐‐‐ 0.000034 J 0.000031 J 0.000029 J <0.000021 <0.000021 <0.000021 <0.000021 <0.000020 <0.000020 <0.000020 <0.000037
Mercury (mg/L)‐Dissolved ‐‐‐ 0.002 <0.000014 0.000033 J <0.000021 0.00017 J <0.000021 0.000027 J 0.000030 J <0.000020 <0.000020 <0.000020 <0.000037
Nickel (mg/L) 0.0161‐aq‐h ‐‐‐ 0.27 0.11 0.0095 0.0047 0.0037 0.0018 0.0015 0.0015 0.0014 0.0009 0.0015
Nickel (mg/L)‐Dissolved ‐‐‐ 0.1 0.0055 0.0035 0.011 0.0022 0.0013 0.0011 0.00096 0.00095 0.00097 0.00067 0.001
Nitrate, as N (mg/L)  10‐hh 10 0.38 0.31 0.27 0.27 0.30 0.26 0.27 0.28 0.28 0.29 0.3
Nitrite, as N (mg/L)  1.0‐hh 1.0 <0.0018 0.0031 J 0.0043 J 0.0030 J <0.00047 0.0076 J 0.0044 J 0.0032 J 0.0013 J <0.0050
Nitrogen, Ammonia, as N (mg/L) ‐‐‐ ‐‐‐ 0.020 <0.0080 0.030 <0.0080 0.010 J <0.0070 0.02 0.07 0.02 0.03 0.010 J
Nitrogen, Kjeldahl, Total (mg/L) ‐‐‐ ‐‐‐ 0.17 0.16 0.11 <0.038 0.040 J <0.038 <0.077 <0.038 <0.038 <0.038 <0.038
Nitrogen, NO2 plus NO3Nitrite, (mg 10‐hh 10 0.38 0.31 0.27 0.27 0.30 0.27 0.27 0.28 0.28 0.29 0.3
Oil and Grease (mg/L) ‐‐‐  ‐‐‐  3.8 J 1.4 J <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Orthophosphate (mg/L) ‐‐‐ ‐‐‐ 0.0075 0.010 0.0085 0.030 0.033 0.012 0.012 0.016 0.0097 0.011 0.019
pH Lab (s.u.) 6.5 ‐ 9.0* 6.5 ‐ 8.5 s* 7.8 7.6 7.6 7.7 7.8 7.6 7.7 7.6 8 7.9 7.8
Phosphorus, total (mg/L) ‐‐‐ ‐‐‐ 0.38 0.035 0.028 0.028 0.022 0.026 0.019 0.016 0.015 0.029
Potassium‐Dissolved (mg/L) ‐‐‐ ‐‐‐ 2.0 2.0 1.9 2.0 2.1 2.0 2 2 2.1 2.2 2.1
Selenium (mg/L) 0.005‐aq ‐‐‐ 0.0039 0.0014 0.00061 0.00044 J 0.00057 0.00043 J 0.00031 J 0.00052 0.00051 0.00057 0.00048 J
Selenium (mg/L)‐Dissolved ‐‐‐ 0.05 0.00064 0.00044 J 0.00039 J 0.00045 J 0.00067 0.00034 J 0.00013 J 0.00038 J 0.00041 J 0.00040 J 0.00029 J
Silver (mg/L) 0.000374‐aq‐h ‐‐‐ 0.0012 0.00048 J <0.000071 <0.000071 <0.000071 <0.000071 <0.000071 <0.000071 <0.000071 <0.000071 <0.000071
Silver (mg/L)‐Dissolved ‐‐‐ 0.1 <0.00025 0.00014 J <0.000071 <0.000071 <0.000071 <0.000071 <0.000071 <0.000071 <0.000071 <0.000071 0.000079 J
Sodium‐Dissolved (mg/L) ‐‐‐ ‐‐‐ 17.3 14.4 5.3 4.4 5.4 4.1 5.6 6 5.4 4.7 5.6
Specific Conductance (µhmos/cm) ‐‐‐ ‐‐‐ 437 459 451 421 432 433 415 405 437 434 449
Strontium (mg/L) 4.0‐hh ‐‐‐ 0.13 0.10 0.091 0.070 0.073 0.071 0.069 0.071 0.071 0.071 0.071
Strontium (mg/L)‐Dissolved ‐‐‐ 4.0 0.089 0.083 0.084 0.067 0.065 0.064 0.066 0.067 0.066 0.066 0.071
Sulfate (mg/L) ‐‐‐ 250 s* 23.4 20.9 9.9 8.4 8.9 8.0 9.2 9.4 8.2 7.7 8.3
Thallium (mg/L) 0.00024‐hh ‐‐‐ 0.00037 0.00015 <0.000050 <0.000050 <0.000050 0.000052 J <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Thallium (mg/L)‐Dissolved ‐‐‐ 0.002 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
TDS (mg/L) ‐‐‐ ‐‐‐ 264 255 248 230 241 252 237 253 202 192 23
Total Hardness (mg CaCO3/L) ‐‐‐ ‐‐‐ 210 214 251 221 214 214 222 227 230 225 230
Total Inorganic Nitrogen  (mg/L) ‐‐‐ ‐‐‐ 0.40 0.31 0.30 0.27 0.31 0.27 0.29 0.35 0.3 0.32 0.31
Total Suspended Solids (mg/L) ‐‐‐ 500 s* 1140 348 25.7 14.3 16.9 6.0 12.6 7.9 6.5 5.9 8.6
Turbidity (NTU) ‐‐‐ ‐‐‐ 649 178 12.9 9.8 8.6 5.1 3.4 3.2 2.8 2.5 3.7
Uranium (mg/L) 0.03‐hh ‐‐‐ 0.0062 0.0034 0.0020 0.0019 0.0020 0.0017 0.0017 0.0018 0.0018 0.0016 0.0016
Uranium (mg/L)‐Dissolved ‐‐‐ 0.03 0.0027 0.0023 0.0018 0.0016 0.0017 0.0015 0.0017 0.0018 0.0016 0.0018 0.0018
Zinc (mg/L) 0.037‐aq‐h ‐‐‐ 0.36 0.15 0.011 0.0062 0.0033 J 0.0019 J 0.0038 J 0.0017 J 0.0023 J 0.0031 J 0.0031 J
Zinc (mg/L)‐Dissolved ‐‐‐ 2.0 0.0094 0.0060 0.011 0.0042 J 0.0015 J 0.0019 J 0.0033 J 0.0048 J 0.0041 J <0.0013 <0.0013

Field pH (s.u.) 6.5 ‐ 9.0* 6.5 ‐ 8.5 s* 7.29 7.24 6.99 7.50 7.60 7.40 7.53 7.30 7.42 6.84 7.28
Field EC (µS/cm) ‐‐‐ ‐‐‐ 493 451 441 433 448 440 441 429 421 431 440
Field DO (mg/L) ‐‐‐ ‐‐‐
Field ORP (mV) ‐‐‐ ‐‐‐
Field Turbidity (NTU) ‐‐‐ ‐‐‐
Field Temperature (C) ‐‐‐ ‐‐‐ 3.9 4.4 4.2 5.3 6.3 6.0 6.1 4.8 4.1 5.0 4.6
Field Nitrates (mg/L) ‐‐‐ ‐‐‐ 1.61 0.45
Stat Lvl (ft) ‐‐‐ ‐‐‐ 23.53 15.76 13.8 14.37 19.30 13.02 12.08 12.45 12.97 13.20 19.95

Cobalt (mg/L) ‐‐‐ ‐‐‐
Cobalt (mg/L)‐Dissolved ‐‐‐ ‐‐‐
Molybdenum (mg/L) ‐‐‐ ‐‐‐
Molybdenum (mg/L)‐Dissolved ‐‐‐ ‐‐‐
Vanadium (ug/L) ‐‐‐ ‐‐‐
Vanadium (ug/L)‐Dissolved ‐‐‐ ‐‐‐ 4.7

1:  MT Aquatic Life Standards apply to total recoverable digestion methods for metals in surface water (except for aluminum).

2:  Groundwater Standards apply to dissolved portion of metals in groundwater samples.

NOTE: 

s.u. = standard units; EC = electrical conductance; µS/cm = microsiemens per centimeter; mg/l = milligrams per liter; TDS = total dissolved solids; TSS = total suspended solids; 

     NTU = nephelometric turbidity units; CaCO3 = calcium carbonate; C = Celsius; mV = millivolts.

s = secondary standard; h = hardness dependent (for this table, values presented are based on a hardness of 150 mg/L).

* = federal U.S. EPA standard.      --- = no standard or not analyzed. 

Groundwater standards are the human health values from Montana Circular DEQ-7 (August 2010); standards for metals apply to dissolved fraction. 

Aquatic life standards are the lowest reported for acute and chronic standards; human health standards are used if no aquatic life standards; all from Montana Circular DEQ-7 (August 2010). 

aq = aquatic life standard; hh = human health standard for surface water.

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
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Sample ID LAD2MW LAD2MW LAD2MW LAD2MW LAD2MW LAD2MW LAD2MW LAD2MW LAD2MW LAD2MW LAD2MW
3/22/2010 4/27/2010 5/25/2010 6/30/2010 7/29/2010 8/24/2010 9/30/2010 10/27/2010 11/24/2010 12/16/2010 1/26/2011

Alkalinity, Carbonate (mg CaCO3/L) ‐‐‐ ‐‐‐ <5.0 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5 <2.5
Alkalinity, Total (mg CaCO3/L) ‐‐‐ ‐‐‐ 239 234 168 159 169 170 180 186 204 204 190
Alkalinity, Bicarbonate (mg CaCO3/ ‐‐‐ ‐‐‐ 239 234 168 159 169 170 180 186 204 204 190
Aluminum (mg/L) ‐‐‐ ‐‐‐ 7.7 3.4 0.014 0.015 0.0069 0.0055 0.0063 0.021 0.006 0.0082 0.0079
Aluminum (mg/L)‐Dissolved 0.087‐aq ‐‐‐ 0.0043 0.0052 0.035 0.0047 0.019 0.0054 0.0045 <0.0020 0.0032 J 0.005 0.0047
Antimony (mg/L) 0.0056‐hh ‐‐‐ 0.0026 0.0017 <0.00016 <0.00016 0.00016 J 0.00017 J <0.00016 <0.00016 <0.00016 <0.00016 <0.00016
Antimony (mg/L)‐Dissolved ‐‐‐ 0.006 <0.00025 <0.00016 0.00016 J 0.00016 J <0.00016 0.00016 J <0.00016 <0.00016 <0.00016 <0.00016 <0.00016
Arsenic (mg/L) 0.15‐aq ‐‐‐ 0.010 0.0056 0.00050 0.00056 0.00057 0.00043 J 0.00053 0.00064 0.00047 J 0.00048 J 0.0005
Arsenic (mg/L)‐Dissolved ‐‐‐ 0.01 0.00046 J 0.00036 J 0.00052 0.00048 J 0.00052 0.00053 0.00049 J 0.00048 J 0.00053 0.00051 0.00048 J
Barium (mg/L) 1.0‐hh ‐‐‐ 0.092 0.052 0.023 0.023 0.023 0.026 0.024 0.025 0.024 0.027 0.023
Barium (mg/L)‐Dissolved ‐‐‐ 1.0 0.038 0.029 0.022 0.023 0.022 0.025 0.023 0.026 0.027 0.026 0.024
Beryllium (mg/L) ‐‐‐ ‐‐‐ 0.00096 0.00045 <0.000069 <0.000069 <0.000069 <0.000069 <0.000069 <0.000069 <0.000069 <0.000069 <0.000069
Beryllium (mg/L)‐Dissolved 0.004‐hh 0.004 <0.00010 <0.000069 <0.000069 <0.000069 <0.000069 <0.000069 <0.000069 <0.000069 <0.000069 <0.000069 <0.000069
Bismuth (mg/L) ‐‐‐ ‐‐‐ <0.00025 0.000082 J 0.00012 J <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020
Bismuth (mg/L)‐Dissolved ‐‐‐ ‐‐‐ <0.00025 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020
Boron (mg/L) ‐‐‐ ‐‐‐ 0.011 0.0053 0.0076 0.0087 0.011 0.012 0.01 0.011 0.011 0.0062 0.008
Boron (mg/L)‐Dissolved ‐‐‐ ‐‐‐ 0.0066 0.0028 J 0.0081 0.0095 0.0047 J 0.012 0.011 0.01 0.0096 0.0095 0.0099
Cadmium (mg/L) 0.000097‐aq‐h ‐‐‐ 0.00014 0.000053 J <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020
Cadmium (mg/L)‐Dissolved ‐‐‐ 0.005 <0.000040 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020 <0.000020
Calcium (mg/L)‐Dissolved ‐‐‐ ‐‐‐ 59.4 59.3 46.8 47.0 47.0 52.6 51.3 54.6 53.3 53.4 49.8
Chloride (mg/L) ‐‐‐ 250 s* 1.4 0.96 J 1.8 2.3 J 2.0 2.0 1.7 1.9 1.5 1.5 1.5
Chromium (mg/L) 0.011‐aq ‐‐‐ 0.013 0.0065 0.0029 0.0069 0.0060 0.0037 0.0027 0.0019 0.0013 0.001 0.003
Chromium (mg/L)‐Dissolved ‐‐‐ 0.1 0.00034 J 0.00033 J 0.0029 0.0080 0.0059 0.0046 0.0029 0.0019 0.0014 0.0013 0.0031
Copper (mg/L) 0.00285‐aq‐h ‐‐‐ 0.046 0.020 0.0014 0.0018 0.0016 0.0015 0.0011 0.0012 0.001 0.0012 0.0012
Copper (mg/L)‐Dissolved ‐‐‐ 1.3 0.0016 0.00099 0.0015 0.0018 0.0023 0.0016 0.0017 0.0011 0.0012 0.0012 0.0014
Fluoride (mg/L) 4.0‐hh 4.0 0.14 0.068 J 0.17 J 0.10 0.070 J 0.079 J 0.051 J 0.032 J 0.062 J 0.067 J 0.080 J
Iron (mg/L) 1.0‐aq ‐‐‐ 15.3 6.8 0.024 J 0.020 J 0.011 J 0.0086 J 0.0097 J 0.042 J 0.0094 J 0.0092 J 0.0094 J
Iron (mg/L)‐Dissolved ‐‐‐ 0.3 s <0.025 0.0069 J 0.080 <0.0045 0.0095 J 0.0064 J 0.0055 J 0.023 J 0.0051 J <0.0045 0.012 J
Lead (mg/L) 0.000545‐aq‐h ‐‐‐ 0.038 0.016 0.00010 0.000044 J 0.000037 J 0.000065 J 0.000039 J 0.000058 J 0.000023 J 0.000034 J 0.000032 J
Lead (mg/L)‐Dissolved ‐‐‐ 0.015 0.00016 <0.000020 0.00013 0.000033 J <0.000020 0.000044 J 0.000084 J 0.000024 J 0.000023 J 0.000035 J 0.000040 J
Magnesium‐Dissolved (mg/L) ‐‐‐ ‐‐‐ 20.1 19.5 14600 15.3 14.6 16.3 15.5 17.1 16 16.4 15.7
Manganese (mg/L) 0.05‐hh ‐‐‐ 0.17 0.069 0.0015 0.00088 0.00050 0.00072 0.00062 0.00086 0.00044 J 0.00051 0.00037 J
Manganese (mg/L)‐Dissolved ‐‐‐ 0.05 s 0.019 0.0040 0.0014 0.00081 0.00077 0.00070 0.00079 0.00083 0.00068 0.00041 J 0.00073
Mercury (mg/L) 0.00091‐aq ‐‐‐ 0.000038 J 0.000035 J 0.000032 J <0.000021 <0.000021 <0.000021 <0.000021 <0.000020 <0.000020 <0.000020 <0.000037
Mercury (mg/L)‐Dissolved ‐‐‐ 0.002 <0.000014 0.000034 J <0.000021 0.00018 J <0.000021 <0.000021 0.000050 J <0.000020 <0.000020 0.000030 J <0.000037
Nickel (mg/L) 0.0161‐aq‐h ‐‐‐ 0.026 0.012 0.00038 J 0.00064 0.00034 J 0.00028 J 0.00029 J 0.00034 J 0.00026 J 0.00027 J 0.00037 J
Nickel (mg/L)‐Dissolved ‐‐‐ 0.1 0.0010 0.00036 J 0.00053 0.00068 0.00047 J 0.00063 0.00058 0.00049 J 0.00038 J 0.00031 J 0.00052
Nitrate, as N (mg/L)  10‐hh 10 0.30 0.85 3.8 2.4 2.1 2.2 2.2 2.2 1.8 1.5 1.5
Nitrite, as N (mg/L)  1.0‐hh 1.0 <0.0018 0.0017 J 0.0027 J 0.0054 J 0.027 0.0061 J 0.014 0.00050 J 0.0020 J <0.0050
Nitrogen, Ammonia, as N (mg/L) ‐‐‐ ‐‐‐ 0.010 J <0.0080 0.040 0.060 0.040 <0.0070 0.010 J <0.0070 0.010 J 0.010 J 0.010 J
Nitrogen, Kjeldahl, Total (mg/L) ‐‐‐ ‐‐‐ <0.038 0.28 0.34 0.28 0.38 0.32 0.095 J 0.055 J 0.2 0.14 0.080 J
Nitrogen, NO2 plus NO3Nitrite, (mg 10‐hh 10 0.30 0.85 3.8 2.4 2.1 2.2 2.2 2.2 1.8 1.5 1.5
Oil and Grease (mg/L) ‐‐‐  ‐‐‐  <2.5 1.4 J <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.1 <1.0 <1.0
Orthophosphate (mg/L) ‐‐‐ ‐‐‐ 0.0091 0.011 0.0078 0.0066 0.0086 0.0058 0.0046 0.0086 0.0073 0.0083 0.008
pH Lab (s.u.) 6.5 ‐ 9.0* 6.5 ‐ 8.5 s* 7.6 7.4 7.6 7.7 7.7 7.5 7.6 7.5 7.8 7.8 7.7
Phosphorus, total (mg/L) ‐‐‐ ‐‐‐ 2.5 1.1 0.020 0.0095 0.016 0.016 0.021 0.013 0.0094 0.0072 0.02
Potassium‐Dissolved (mg/L) ‐‐‐ ‐‐‐ 1.8 1.8 1.6 1.8 2.0 2.1 2.1 2.2 2.2 2.4 2.3
Selenium (mg/L) 0.005‐aq ‐‐‐ 0.0020 0.00056 0.00034 J 0.00012 J 0.00025 J 0.00031 J <0.00010 0.00019 J 0.00017 J 0.00032 J <0.00010
Selenium (mg/L)‐Dissolved ‐‐‐ 0.05 <0.00025 0.00010 J 0.00017 J 0.00012 J 0.00044 J 0.00018 J <0.00010 0.00018 J 0.00011 J <0.00010 <0.00010
Silver (mg/L) 0.000374‐aq‐h ‐‐‐ 0.0022 0.0012 <0.000071 <0.000071 <0.000071 <0.000071 <0.000071 <0.000071 <0.000071 <0.000071 <0.000071
Silver (mg/L)‐Dissolved ‐‐‐ 0.1 <0.00025 <0.000071 <0.000071 <0.000071 <0.000071 <0.000071 <0.000071 <0.000071 <0.000071 <0.000071 <0.000071
Sodium‐Dissolved (mg/L) ‐‐‐ ‐‐‐ 1.9 1.9 2.0 2.4 2.7 3.0 2.9 3.2 2.7 2.9 2.8
Specific Conductance (µhmos/cm) ‐‐‐ ‐‐‐ 411 437 379 358 380 416 372 367 396 393 380
Strontium (mg/L) 4.0‐hh ‐‐‐ 0.11 0.10 0.074 0.062 0.067 0.075 0.07 0.074 0.07 0.079 0.073
Strontium (mg/L)‐Dissolved ‐‐‐ 4.0 0.083 0.083 0.077 0.062 0.062 0.072 0.067 0.069 0.069 0.072 0.071
Sulfate (mg/L) ‐‐‐ 250 s* 7.3 8.6 15.9 20.9 20.9 17.5 14 14.3 11.2 11.3 13
Thallium (mg/L) 0.00024‐hh ‐‐‐ 0.00014 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Thallium (mg/L)‐Dissolved ‐‐‐ 0.002 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
TDS (mg/L) ‐‐‐ ‐‐‐ 249 254 229 208 230 248 213 234 192 225 56
Total Hardness (mg CaCO3/L) ‐‐‐ ‐‐‐ 231 228 184 180 178 198 192 207 199 201 189
Total Inorganic Nitrogen  (mg/L) ‐‐‐ ‐‐‐ 0.31 0.85 3.8 2.5 2.1 2.2 2.3 2.2 1.8 1.5 1.5
Total Suspended Solids (mg/L) ‐‐‐ 500 s* 377 178 1.2 <0.50 <0.50 <0.50 0.86 J <0.50 <0.51 <0.52 0.51 J
Turbidity (NTU) ‐‐‐ ‐‐‐ 196 81.8 0.69 0.13 0.49 0.40 0.28 0.15 0.22 0.54 0.17
Uranium (mg/L) 0.03‐hh ‐‐‐ 0.0025 0.0016 0.00068 0.00063 0.00072 0.00076 0.00068 0.00078 0.00075 0.00083 0.0007
Uranium (mg/L)‐Dissolved ‐‐‐ 0.03 0.0011 0.0011 0.00069 0.00064 0.00064 0.00073 0.00071 0.00082 0.00074 0.00089 0.00079
Zinc (mg/L) 0.037‐aq‐h ‐‐‐ 0.066 0.029 0.0014 J 0.0021 J <0.0013 <0.0013 0.0018 J <0.0013 <0.0013 <0.0013 0.0016 J
Zinc (mg/L)‐Dissolved ‐‐‐ 2.0 0.0049 J 0.0017 J 0.0017 J 0.0031 J 0.0023 J 0.0021 J 0.0038 J 0.0087 0.0028 J <0.0013 0.0036 J

Field pH (s.u.) 6.5 ‐ 9.0* 6.5 ‐ 8.5 s* 7.15 7.32 6.99 6.76 7.30 7.32 7.36 7.21 7.32 7.10 6.92
Field EC (µS/cm) ‐‐‐ ‐‐‐ 453 465 381 365 372 402 387 387 392 401 374
Field DO (mg/L) ‐‐‐ ‐‐‐
Field ORP (mV) ‐‐‐ ‐‐‐
Field Turbidity (NTU) ‐‐‐ ‐‐‐
Field Temperature (C) ‐‐‐ ‐‐‐ 2.7 4.8 5.4 4.6 7.8 4.8 5.2 3.8 4.0 4.1 4.3
Field Nitrates (mg/L) ‐‐‐ ‐‐‐ 7.3 1.71
Stat Lvl (ft) ‐‐‐ ‐‐‐ 8.02 4.82 4.12 4.24 6.35 5.75 6.57 6.85 6.90 6.90 5.70

Tin (ug/L) ‐‐‐ ‐‐‐ 0.13 J
Sodium (ug/L) ‐‐‐ ‐‐‐ 1970
Potassium, (ug/L) ‐‐‐ ‐‐‐ 1630
Magnesium, Dissolved (mg/L) ‐‐‐ ‐‐‐ 16.3
Calcium (mg/L) ‐‐‐ ‐‐‐ 45900
Cobalt (mg/L) ‐‐‐ ‐‐‐ <0.22
Cobalt (mg/L)‐Dissolved ‐‐‐ ‐‐‐
Molybdenum (ug/L) ‐‐‐ ‐‐‐ 0.99
Molybdenum (ug/L)‐Dissolved ‐‐‐ ‐‐‐
Vanadium (ug/L) ‐‐‐ ‐‐‐ 0.37
Vanadium (ug/L)‐Dissolved ‐‐‐ ‐‐‐

1:  MT Aquatic Life Standards apply to total recoverable digestion methods for metals in surface water (except for aluminum).

2:  Groundwater Standards apply to dissolved portion of metals in groundwater samples.

NOTE: 

s.u. = standard units; EC = electrical conductance; µS/cm = microsiemens per centimeter; mg/l = milligrams per liter; TDS = total dissolved solids; TSS = total suspended solids; 

     NTU = nephelometric turbidity units; CaCO3 = calcium carbonate; C = Celsius; mV = millivolts.

s = secondary standard; h = hardness dependent (for this table, values presented are based on a hardness of 150 mg/L).

* = federal U.S. EPA standard.      --- = no standard or not analyzed. 

Groundwater standards are the human health values from Montana Circular DEQ-7 (August 2010); standards for metals apply to dissolved fraction. 

Aquatic life standards are the lowest reported for acute and chronic standards; human health standards are used if no aquatic life standards; all from Montana Circular DEQ-7 (August 2010). 

aq = aquatic life standard; hh = human health standard for surface water.

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.

MT 
Groundwater 

Standard2Date

MT Aquatic Life 

Standard1



1.855 TD ‐ 60' TD ‐ 60' TD ‐ 65' TD ‐ 480'
DATE Weir Reading WS‐1  LAD1MW LAD2MW LAD3MW Water Well** Measured by: Comments Equipment

(") (Flow gpm) 7298 7190 7791 7445
12/10/2009 21.90 ZS Equipment:  Durham Geo 1000' by S
12/11/2009 ZS Equipment:  Durham Geo 1000' by S
2/23/2010 8.27 108.00 ZS Water Well is a pumping well Equipment:  Durham Geo 1000' by S
3/16/2010 23.56 8.21 64.85 ZS * Obstruction at 720' Equipment:  Durham Geo 1000' by S
3/22/2010 23.53 8.02 65.22 ZS Equipment:  Durham Geo 1000' by S
4/12/2010 23.49 7.85 65.30 119.80 ZS Water Well is a pumping well Equipment:  Durham Geo 1000' by S
4/19/2010 22.39 4.52 Dry 120.67 ZS Equipment:  Durham Geo 1000' by S
4/26/2010 16.33 4.88 Dry 119.40 ZS Equipment:  Durham Geo 1000' by S
4/27/2010 15.76 4.82 Dry ZS Snow Melting Occuring Equipment:  Durham Geo 1000' by S
5/3/2010 16.20 4.40 Dry 119.70 ZS Snow Event Equipment:  Durham Geo 1000' by S
5/10/2010 16.59 Dry 117.38 ZS Snow Event Equipment:  Durham Geo 1000' by S
5/11/2010 4.54 ZS Snow Event Equipment:  Durham Geo 1000' by S
5/17/2010 14.33 4.05 Dry 118.70 ZS Snow Melting Occuring Equipment:  Durham Geo 1000' by S
5/24/2010 13.75 4.31 Dry 121.62 ZS Snow Event Equipment:  Durham Geo 1000' by S
5/25/2010 13.80 4.12 Dry ZS Snow Melting Occuring Equipment:  Durham Geo 1000' by S
6/1/2010 12.65 3.84 Dry 119.36 ZS Most of the snow is gone except for t Equipment:  Durham Geo 1000' by S
6/7/2010 12.85 5.05 Dry 118.90 ZS Heavy precipitation (rain) week, snowEquipment:  Durham Geo 1000' by S
6/15/2010 13.16 4.43 Dry 120.42 ZS Heavy precipitation (rain and snow) wEquipment:  Durham Geo 1000' by S
6/21/2010 40 12.62 3.25 Dry 124.32 ZS Moderate to Heavy precipitation (rainEquipment:  Durham Geo 1000' by S
6/22/2010 40 ZS Few showers, probably still infiltrationEquipment:  Durham Geo 1000' by S
6/23/2010 40 ZS Dry weather, probably still infiltrationEquipment:  Durham Geo 1000' by S
6/24/2010 40 ZS Dry weather, probably still infiltrationEquipment:  Durham Geo 1000' by S
6/25/2010 45‐50 ZS Dry weather, probably still infiltrationEquipment:  Durham Geo 1000' by S
6/28/2010 55‐60 ZS Dry weather, warm, 70F, no precipita Equipment:  Durham Geo 1000' by S
7/2/2010 ZS Dry weather, warm, 70F, no precipita Equipment:  Durham Geo 1000' by S
7/5/2010 60 ZS Dry weather, warm, 60F, no precipita Equipment:  Durham Geo 1000' by S
7/8/2010 70 ZS Dry weather, very warm, 80F, minor pEquipment:  Durham Geo 1000' by S
7/12/2010 100 ZS Dry weather, warm, 70F, no precipita Equipment:  Durham Geo 1000' by S
7/16/2010 100 Dry ZS Dry weather, warmer, 75F, no precipi Equipment:  Durham Geo 1000' by S
7/19/2010 100 ZS Dry weather, calm and warm, 80F, noEquipment:  Durham Geo 1000' by S
7/26/2010 140 ZS Dry weather, calm and warm, 80F, smEquipment:  Durham Geo 1000' by S
7/28/2010 19.30 6.35 Dry ZS Dry weather, calm and warm, 70F, smEquipment:  Durham Geo 1000' by S
7/29/2010 140 ZS Dry weather, calm and warm, 70F, noEquipment:  Durham Geo 1000' by S
8/2/2010 65.05 ZS Dry weather, calm and warm, 70F, noEquipment:  Durham Geo 1000' by S
8/5/2010 130 ZS Dry weather, calm and warm, 80F, littEquipment:  Durham Geo 1000' by S
8/9/2010 130 ZS Mostly dry weather, breezy and warmEquipment:  Durham Geo 1000' by S
8/13/2010 120 20.19 5.01 64.99 113.00±0.30 ZS Combination of dry and wet weather,Equipment:  Durham Geo 1000' by S
8/16/2010 100‐110 19.96 4.34 Dry 111.81 ZS Dry weather, usually around 70F, no hEquipment:  Durham Geo 1000' by S
8/20/2010 100‐110 15.27 5.31 Dry 112.67 ZS Dry weather, 80F, no heavy precipitatEquipment:  Durham Geo 1000' by S
8/23/2010 100 13.43 5.70 Dry 111.88 ZS Mostly dry weather, 70F, 0.40" precipEquipment:  Durham Geo 1000' by S
8/27/2010 PM dry Equipment:  Durham Geo 1000' by S
8/30/2010 100 11.86 4.40 Dry 112.28 ZS light rain/snow, 0.49" since 8/24/10 Equipment:  Durham Geo 1000' by S
9/3/2010 90 11.83 4.14 Dry 113.20 ZS Clear, mostly dry Equipment:  Durham Geo 1000' by S
9/8/2010 90 11.90 4.14 Dry 119.84 ZS Cloudy, mostly dry Equipment:  Durham Geo 1000' by S
9/13/2010 90 Dry 118.08 ZS Clear, mostly sunny, few significant prEquipment:  Durham Geo 1000' by S
9/17/2010 100 11.70 5.45 Dry 114.04 ZS Clear, mostly sunny, few small precip Equipment:  Durham Geo 1000' by S
9/21/2010 ZS Clear, mostly sunny Equipment:  Durham Geo 1000' by S
9/23/2010 100 ZS Clear, mostly sunny Equipment:  Durham Geo 1000' by S
9/30/2010 100 12.08 6.57 Dry ZS Clear, mostly sunny Equipment:  Durham Geo 1000' by S
10/11/2010 80‐90 114.04 ZS rainy then clear, mostly sunny Equipment:  Durham Geo 1000' by S
11/15/2010 3.90 68.4 Weir installed WS‐1   11/15/10 Tape measure reading
11/19/2010 3.90 68.4 Tape measure reading
11/23/2010 3.90 68.4 Snowy, cold, ‐10F Tape measure reading
11/24/2010 1.42 64.2 ZS Clear, cold, 20F Staff Gauge installed calibrated to h
12/16/2010 1.45 79.4

Note:  Water level measurements are from well (pvc) or top of casing. 
**  Water Well is a pumping well

Water Levels/flows, Butte Highlands 
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INTRODUCTION 
 
This report presents results of the fisheries and aquatics sampling conducted in 
September and October 2011 for the Butte Highlands Mine in Montana.  Streams within 
and in close proximity to the Butte Highlands Mine claims were surveyed for fisheries 
and aquatic communities for purposes of characterizing baseline conditions pursuant to 
the Montana Department of Environmental Quality (MDEQ) Hard Rock Mine Operating 
Permit for the Butte Highlands Mine.   
 
This report provides fish population, fish habitat, benthic macroinvertebrate, and 
periphyton data from the fall of 2011 for Basin Creek, Fish Creek, Wood Creek, Middle 
Fork Moose Creek, and an Unnamed Tributary.   
 

PROJECT AREA 
 

The Butte Highlands Mine is an operating hard rock mine located approximately 13 
miles south of Butte in Silver Bow County, Montana.  The mine office is located at 
approximately 7,500 feet (ft) above mean sea level (amsl) in Township 1 North, Range 7 
West, Section 31 (Figure 1).    
 
The mine site is near the top of the Continental Divide, with drainage from the project 
area flowing to three different watersheds.  Basin Creek, a tributary to Blacktail Creek, 
flows to the Clark Fork River and ultimately to the Columbia River drainage basin.  The 
Unnamed Tributary is a perennial tributary to the Middle Fork Moose Creek, which 
flows to Moose Creek, a tributary to the Big Hole River.  The Big Hole River flows into 
the Jefferson River and ultimately to the Missouri River.  Wood Creek is a tributary to 
Fish Creek which flows to the Jefferson River and ultimately to the Missouri River. 
 
Eight 100-meter stream sections were sampled including one section of Basin Creek 
(BC1), two sections of Middle Fork Moose Creek (MC1 and MC2), two sections of 
Unnamed Tributary (UT1 and UT2), two sections of Fish Creek, and one section of 
Wood Creek (WC1) (Figure 2).      
     
The Basin Creek stream section is located in Township 1 North, Range 7 West, Section 
30, at approximately 6,880 ft amsl.   
 
The two sections of Middle Fork Moose Creek are located in Township 1 South, Range 
8 West, Section 1, with MC1 located at approximately 7,060 ft amsl, and MC2 at 6,920 
ft amsl.  
 
The most upstream section of the Unnamed Tributary (UT1) to Middle Fork Moose 
Creek is located in Township 1 South, Range 7 West, Section 6, at approximately 7,180 
ft amsl.  Unnamed Tributary (UT2) is located in Township 1 South, Range 8 West, 
Section 1, at approximately 7,080 ft amsl.  
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The most upstream section of Fish Creek (FC1) is located in Township 1 North, Range 
7 West, Section 32, at approximately 7,220 ft amsl.  Fish Creek (FC2) is located in 
Township 1 North, Range 7 West, Section 33, at approximately 7,200 ft amsl.  
 
The section of Wood Creek (WC1) is located in Township 1 North, Range 7 West, 
Section 32, at approximately 7,220 ft amsl. 
 

METHODS  
 
Fish Population Surveys 
 
The Study Area streams were sampled for fish by electro-fishing between October 10 
and 13, 2011.  The goal was to conduct depletion estimates; however, with so few fish 
in sampled sections, it was decided to use catch per unit effort (CPUE).  A Smith-Root® 
BP backpack electro-fisher (Model 12B) was used to capture fish.  To meet the 
assumption of closed populations for sampling purposes, all 100-meter sample sections 
were blocked with nets at both ends prior to sampling.  The sampling was conducted 
from the downstream net upstream to the upstream net, and all netted fish were kept 
in a 5-gallon plastic bucket with aerators until processing. 
 
All captured fish were anesthetized, measured to the nearest millimeter (mm) for total 
length, and weighed to the nearest gram (g).  Data on each fish caught were entered on 
field data sheets during fish processing.  All fish were released back into the stream 
section after fully recovered from the anesthetic. 
 
A GPS position was collected at each upstream net location to aid in relocating the 
stream sections in future years.  In addition, rebar with flagging was set in the banks at 
both the upstream and downstream net locations to aid in relocating the stream 
reaches.  Photographs were taken at both net locations and throughout the stream 
reach to document physical characteristics of each stream reach. 
 
Prior to the initiation of the fisheries surveys, a Scientific Collector’s Permit was secured 
from the Montana Fish, Wildlife & Parks (MFWP) (Appendix A).  Representative 
photographs of the eight sampled stream sections are included in Appendix B.     
 
Fish Habitat Surveys 
 
An evaluation of habitat quality at each of the eight sampled stream reaches was 
conducted between October 10 and 13, 2011. The assessment methodology used to 
evaluate habitat quality follows the EPA publication, Rapid Bioassessment Protocols for 
Use in Stream and Rivers (Barbour et al. 1999).  A two page field form, Physical 
Characterization/Water Quality Field Data Sheet, was completed at each stream reach. 
The Field Data Sheet quantified a list of physical and water quality parameters pertinent 
to the characterization of the stream habitat.  Additionally, a Habitat Assessment Field 
Data Sheet – High Gradient Streams was completed at each of the eight stream reaches.  
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The habitat assessment process involved rating 10 parameters on a numerical scale of 0 
to 20 (highest) for each sampling reach.  The habitat surveys were conducted jointly by 
both fisheries biologists in an effort to form a consensus on the determination of each 
habitat quality parameter.   
  
Benthic Macroinvertebrates 
 
Field Methodology 
 
Benthic macroinvertebrate samples were collected between October 10 and 13, 2011 
from each 100-meter stream reach using the unit-effort traveling kick method.  Three 
replicate samples were collected within each stream reach using a 500-micron mesh D-
frame kick net.  The replicates were collected from high-gradient riffle habitat by holding 
the kick net in front of and downstream from the collector while traveling slowly 
upstream and vigorously kicking the substrate for 30 seconds.  An approximately 0.5 
square meter area immediately upstream of the kick net was disturbed for each 
replicate.  Each sample was placed in a labeled glass container and immediately 
preserved with 95 percent ethanol. 
 
Laboratory Methodology 
 
In the laboratory, the three macroinvertebrate samples from each stream reach were 
composited into one container prior to placing in a large tray for sub-sampling of the 
organisms and debris.  The sub-sampling procedure consists of evenly distributing the 
composite sample into a gridded pan with a light colored bottom.  The grids were 
randomly selected and all organisms within those grids were removed using a magnifying 
light until approximately 500 organisms were counted and placed in a vial with 
preservative (95 percent ethanol) for identification.  All benthic macroinvertebrates in 
the sub-sample were identified to the lowest practical taxonomic level (generally genus 
or species), enumerated, and recorded on laboratory forms.  A reference collection of 
benthic macroinvertebrates from the 2011 sampling has been compiled for future 
reference.   
 
Periphyton 
 
Field Methodology 
 
One periphyton sample was collected from each stream reach on September 15 and 17, 
2011.  The only exception was the Middle Fork Moose Creek site (MC2), where no 
periphyton sample was collected.  This stream section was added in the field during the 
October 2011 fisheries surveys, and no periphyton sampling gear was present.     
 
Periphyton sampling entailed collecting microalgae from substrates (rocks and logs) in 
proportion to the area covered by those substrates in each 100-meter stream reach.  
At each stream reach, one to two suitable cobbles or boulders with an abundance of 
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algae coating the surface was chosen, and the entire upper surface, approximately one 
square foot (about 0.1 m2) area, was scraped with a knife until no more algae was 
apparent.  Samples were typically taken in riffle areas, although some runs were sampled 
that supported algae growth.   
 
Each sample was placed in an individual labeled plastic container with preservative, 
iodine potassium iodide (Lugol’s Solution).  Preserved samples were stored in a 
refrigerator until laboratory analysis. 
 
Laboratory Methodology 
 
In the laboratory, the seven periphyton samples were processed and identified 
consistent with Montana Department of Environmental Quality standard procedures 
(MDEQ 2011).  Permanent diatom slides were prepared: subsamples were taken and 
treated with concentrated H2SO4 and 30 percent H2O2. Samples were neutralized by 
rinses with distilled water, and sub-sample volumes were adjusted to obtain adequate 
densities. Small amounts of each sample were dried onto 22-mm square coverslips. 
Coverslips were mounted on slides using Naphrax diatom mount. To ensure a high 
quality mount for identification and to make replicates available for archives, three slide 
mounts were made from each sample.  
 
One of the replicates was selected from each sample batch for identification. A diamond 
scribe mark was made to define a transect line on the cover slip, and a minimum of 800 
diatom valves were identified along the transect mark. A Leica DM 2500 compound 
microscope, Nomarski contrast, and 1000x magnification were used for identification. 
Diatoms were identified to the lowest possible taxonomic level, generally species, 
following standard taxonomic references. 
 
Samples were closely examined for abundance of soft-bodied (non-diatom) algae.  The 
small sample volumes did not allow for complete processing and identification of non-
diatom algae from each sample. Non-diatom algae were not found to be abundant or 
notable in any of the samples. 
 
Quality Control Procedures  
 
Quality control procedures for periphyton taxonomy involved the re-identification of 
diatoms from a randomly selected sample by an independent taxonomist. Bray-Curtis 
similarity statistics were generated by comparing the original identifications with the re-
identifications, and adjustments to taxonomy were made where appropriate.  
 
Taxonomic precision for identification and enumeration was 89.90 percent for the 
randomly selected periphyton QA sample. These similarity statistics fall within 
acceptable industry criteria. 
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RESULTS 
 
Desktop Survey 
 
Prior to the initiation of the fisheries surveys, a desktop survey was conducted to 
determine fish species presence and distribution in the Study Area streams.  The 
Montana Fisheries Information System (MFISH) database at MFWP was queried for 
fisheries data.   
 
Basin Creek is a 16.1-mile long perennial stream in the Upper Clark Fork Hydrologic 
Unit Code (HUC 17010201).  The stream section (BC1) surveyed for fish and aquatics 
was located at approximately river mile 15.0.  No fisheries data have been collected 
upstream of river mile 14.6.  Brook trout (Salvelinus fontinalis) are common from river 
mile 0 to 12.5, with westslope cutthroat trout (Oncorhynchus clarki lewisi) common in 
abundance from river mile 9.2 to 16.1.  An introduced population of central mud 
minnow (Umbra limi) occurs from river mile 0 to 1, and a native population of longnose 
sucker (Catostomus catostomus) exists between river mile 0 and 10.3.  Genetic 
sampling of 27 westslope cutthroat trout in 2001 from approximately river mile 12.0 
showed all fish to be 100 percent genetically pure (MFISH 2012).  
 
Middle Fork Moose Creek is a 2.7-mile long perennial stream in the Big Hole HUC 
(10020004).  The most upstream section of Middle Fork Moose Creek (MC1) was 
located at approximately river mile 1.6, and the other section (MC2) was located at 
river mile 0.9.  An introduced population of Yellowstone cutthroat trout 
(Oncorhynchus clarki bouvieri) is the only fish species known to exist in Middle Fork 
Moose Creek.  Based on genetic analysis, this population is hybridized with westslope 
cutthroat trout (MFISH 2012).     
  
Fish Creek is a 25.6-mile long perennial stream in the Jefferson River HUC (10020005).  
The most upstream section of Fish Creek (FC1) was located at approximately river mile 
24.6, and the lower section (FC2) was at river mile 24.5.  Introduced populations of 
brown trout (Salmo trutta) are known to occur from river mile 0 to 5, rainbow trout 
(Oncorhynchus mykiss) from river mile 0 to 11.2, and brook trout from river mile 0 to 
21.3. Westslope cutthroat trout are the only native fish species in the drainage 
occurring from river mile 12 to 24.6, but are considered rare in abundance.  Genetic 
sampling of 30 westslope cutthroat trout in 2007 at approximately river mile 19.5 
showed 99 percent westslope cutthroat trout, with some hybridization with rainbow 
trout and Yellowstone cutthroat trout (MFISH 2012). 
  
The MFISH database had no fisheries information for the Unnamed Tributary to Middle 
Fork Moose Creek or Wood Creek (MFISH 2012).  
             
Westslope cutthroat trout and Yellowstone cutthroat trout are both considered 
Montana Species of Concern, and sensitive species by the U.S. Forest Service and U.S. 
Bureau of Land Management (MNHP 2012). 
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Fish Population Surveys 
 
Table 1 provides a summary of the fish species, number of fish caught at each stream 
section, catch per unit effort (CPUE), and minimum, maximum, and average fish lengths 
and weights.  Length frequency histograms for the four stream sections supporting fish 
are presented in Figures 3 - 6.  
  
No fish were caught in the 100-meter sections of Middle Fork Moose Creek (MC1), 
Unnamed Tributary (UT1), Fish Creek (FC1), and Wood Creek (WC1). 
 
Basin Creek (BC1) 
 
A total of nine westslope cutthroat trout (WCT) were caught in the 100-meter section 
of Basin Creek.  Seven young-of-the-year (YOY) ranged in length from 40 to 52 mm, 
and two age-1 and older WCT ranged from 173 to 182 mm (Figure 3). 
 
Middle Fork Moose Creek (MC2) 
 
Seven Yellowstone cutthroat trout (YCT) were caught in the 100-meter section of 
MC2.  The seven age-1 and older YCT ranged in length from 121 to 212 mm (Figure 
4). 
 
Unnamed Tributary (UT2) 
 
A total of nine YCT were caught in the 100-meter section of UT2.  Nine age-1 and 
older YCT were captured ranging from 96 to 164 mm in length (Figure 5).  
 
Fish Creek (FC2) 
 
One WCT was caught in the 100-meter section of FC2.  The one age-1 and older WCT 
was 100 mm in length (Figure 6). 
 
Catch Per Unit Effort (CPUE) 
 
Since the sampled stream reaches had such low numbers of fish, the original proposal to 
conduct depletion estimates was changed in the field to catch per unit effort (CPUE).  
CPUE was calculated for each stream reach, and is a method that provides quantitative 
comparisons of population abundance between sample reaches.   The formula for CPUE 
is: 
 

CPUE = N/T 
 

Where: CPUE = Catch per Unit Effort 
  N = Total Number of Fish Species A Caught 
  T =  Time Electrofished (hour) 
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Based on the number of fish caught per stream reach and the known level of effort 
(time), CPUE was calculated for an effort of one hour (Table 1).  The CPUE value was 
the highest for Unnamed Tributary (UT2) with 49 fish, followed by Middle Fork Moose 
Creek (MC2) at 42, Basin Creek (BC1) with 39, and lastly, Fish Creek (FC2) with 8 fish 
per hour.    
 
Age Structure 
 
Length frequency histogram data were used to determine approximate age of fish in 
each stream reach (Figures 3 - 6).  Age data based on fish species length are presented 
in Brown (1971), and were compared to the length-frequency histograms to help verify 
age classes for the four stream reaches supporting fish populations.   
 
For westslope and Yellowstone cutthroat trout, typically a 1 year old is 76.2 mm (3.0 in) 
in length, a 2 year old is 152.4 mm (6.0 in), a 3 year old is 203.2 mm (8.0 in), a 4 year old 
is 254.0 mm (10.0 in), and a 5 year old is 304.8 mm (12.0 in) in length (Brown 1971).  
Fish species residing in extreme headwater streams, such as the Study Area streams, 
show little growth and rarely reach 254.0 mm (10.0 in) in length, while those in valley 
streams and lakes may reach this length after only two or three years (Brown 1971).  
Elevation, water temperature, population size, age structure, competition, and stream 
productivity are some of the primary factors that limit growth rates in headwater 
streams. 
 
Basin Creek (BC1) 
 
The seven WCT caught within the 40 to 52 mm length range would be considered age-
0 or YOY.  The two adult WCT measuring 173 and 182 mm in length would be 
considered age-2+ according to Brown (1971); however, these fish are probably age-3 
or older. 
 
Middle Fork Moose Creek (MC2) 
 
The two YCT collected that measured 121 and 146 mm in length would be considered 
age-1 according to Brown (1971), but in all likelihood are probably age-2 or older.  The 
four YCT at lengths of 165, 169, 181, and 181 mm would be considered age-2 fish, but 
are more likely age-3+.  The 212 mm YCT would be age-3 based on Brown (1971), but 
is more likely age-4 or older.     
 
Unnamed Tributary (UT2) 
 
Based on Brown (1971), the one 96 mm long YCT caught would be age-1, which is likely 
the case.  The five fish in the 132 to 151 mm range would be considered age-1, but are 
probably age-2 or older.  The two YCT at lengths of 160 and 163 mm would be 
considered age-2 according to Brown (1971); however, these fish are more likely age-3 
or older.  
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Fish Creek (FC2)  
 
The one WCT at a length of 100 mm would be age-1 based on Brown (1971), which is 
probably the case.     
     
Fish Condition  
 
The condition factor (K) of a fish is the relationship between length and weight.  The 
mathematical formula that quantifies the condition of a fish is:  
 

K =  Wx105/L3 
            
Where : K =  Condition Factor 

W = weight of fish in grams (g) 
L = length of fish in millimeters (mm) 

 
The value of K is influenced by the age of the fish, sex, season, stage of maturation, 
fullness of gut, type of food consumed, amount of fat reserve, and the degree of 
muscular development.   
 
A condition factor of 1.00 is considered average, with more robust fish having a 
condition factor greater than 1.00.  The majority of the condition factors for trout in 
the Study Area streams were below 1.00, indicating that the condition of the fish 
(greater than 100 mm) was below average when compared to other waters.   
 
Basin Creek (BC1) 
 
Only two WCT were captured over 100 mm in length.  The larger fish (182 mm) had a 
condition factor of 0.91, and the other fish (173 mm) had a K value of 1.04, for an 
average condition factor value of 0.98. 
 
Middle Fork Moose Creek (MC2) 
 
Seven YCT were collected over 100 mm in length.  The condition factors ranged from 
0.73 to 0.91, with an average value of 0.85.   
 
Unnamed Tributary (UT2) 
 
Eight YCT were collected over 100 mm in length.  The condition factors ranged from 
0.87 to 0.98, with an average value of 0.92.  
 
Fish Habitat Surveys 
 
Habitat assessment is defined as the evaluation of the structure of the surrounding 
physical habitat that influences the quality of the water resource and the condition of 
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the resident aquatic community.   For streams, an encompassing approach to assessing 
structure of the habitat includes an evaluation of the variety and quality of the substrate, 
channel morphology, bank structure, and riparian vegetation. Habitat parameters 
pertinent to the assessment of habitat quality include those that characterize the stream 
"micro-scale" habitat (e.g., estimation of embeddeddness), the "macro-scale" features 
(e.g., channel morphology), and the riparian and bank structure features that are most 
often influential in affecting the other parameters (Barbour et al. 1999).  
 
Habitat parameters pertinent to the assessment of habitat quality are separated into 
three principal categories:  primary, secondary, and tertiary parameters.  The primary 
parameters are those that characterize the stream “microscale” habitat and have the 
greatest influence on the structure of the indigenous communities.  The primary 
parameters, which include characterization of the bottom substrate and available cover, 
estimation of embeddedness, and estimation of the flow or velocity and depth regime, 
have the widest score range (0-20) to reflect their contribution to habitat quality.  The 
secondary parameters measure the “macroscale” habitat such as channel morphology 
characteristics.  These parameters evaluate:  channel alteration, bottom scouring and 
deposition, and stream sinuosity.  The secondary parameters have a score range of 0-15.  
Tertiary parameters evaluate riparian and bank structure and comprise three 
parameters:  bank stability, bank vegetation, and streamside cover.  The tertiary 
parameters have a score range of 0-10 (Barbour et al. 1999).  
 
Table 2 provides a comparative summary of the physical habitat characteristics for each 
of the eight sampled stream sections.  The data presented in the table is a summary of 
the Physical Characterization/Water Quality Field Data Sheets (Barbour et al. 1999) 
completed at each sampled stream reach.  Table 3 provides a comparative summary of 
the habitat assessments conducted at each of the eight stream sections.  The data 
presented in the table is a summary of Habitat Assessment Field Data Sheets – High 
Gradient Streams (Barbour et al. 1999) completed at each sampled stream reach.   
 
The following section describes in detail the results of the habitat assessments 
conducted at each of the eight stream reaches with supporting tables for each reach 
(Tables 4 – 11).  
 
Basin Creek (BC1) 
 
Basin Creek is a perennial stream that originates from a steep west-facing slope east 
(upgradient) of Highland Road (Figure 2).  The stream reach sampled was located 
approximately 1.0 mile downstream from the headwaters, and immediately downstream 
of the wetland complex in Section 30.  In the stream reach, the average stream width 
was 2.0 meters, average depth was 8.0 inches, and the percent of riffle/run/pool habitat 
was 33/34/33 percent.  The stream substrate was dominated by 60 percent sand, 20 
percent boulder, 10 percent cobble, and 10 percent gravel.  The riparian canopy 
coverage was 84 percent, and was dominated by Engelmann spruce and lodgepole pine 
(Table 2). 
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The Basin Creek (BC1) fish sampling reach received Marginal ratings for 
Embeddedness and Sediment Deposition, due to the amount of fine sand covering the 
stream substrate.  The stream reach received Suboptimal ratings for Epifaunal 
Substrate/Available Cover and Velocity/Depth Regime.  Epifaunal Substrate/Available 
Cover received a suboptimal rating due to the lack of snags, submerged logs, and 
undercut banks that provide substrate and cover.  Only three of the four flow regimes 
were noted for the Velocity/Depth Regime, with the fast-deep regime missing.  The 
other six habitat parameters received Optimal ratings (Table 4). 
 
The score for the fish habitat assessment at the Basin Creek (BC1) fish sampling reach 
was 155, which falls within the range of Supporting Biological Health.  The range for 
Supporting is 147-176 (Tables 3 and 4). 
 
Middle Fork Moose Creek (MC1) 
 
Middle Fork Moose Creek is a perennial stream that originates from spring seeps 
approximately 800 feet south of the intersection of Highland Road and FS Road 8250 in 
Section 31 (Figure 2).  The stream reach sampled was located approximately 0.5 mile 
downstream from the headwaters, and immediately downstream of the Pony Placer 
Mine Claim boundary.  In the stream reach, the average stream width was 0.5 meter, 
with an average depth of 3.0 inches, and the percent of riffle/run/pool habitat was 90/5/5 
percent.  The stream substrate was dominated by 50 percent gravel, followed by 35 
percent cobble, 10 percent sand, and 5 percent boulder.  The riparian canopy coverage 
was 11 percent, and the dominant riparian vegetation was various grass species (Table 
2).  The stream section and surrounding landscape shows evidence of past placer mining 
and logging, and more recent signs of cattle grazing.  
 
The Middle Fork Moose Creek (MC1) fish sampling reach received Poor ratings for 
Epifaunal Substrate/Available Cover and Riparian Vegetative Zone Width.  The low 
rating for Epifaunal Substrate/Available Cover is due to the lack of snags and submerged 
logs, undercut banks, and cobble/boulders that provide substrate and cover for aquatic 
organisms.  The poor rating for Riparian Vegetative Zone Width is due to the very 
limited to no riparian habitat along the stream banks.  Marginal ratings were applied to 
the Velocity/Depth Regime and Vegetative Protection categories.   Two out of the four 
Velocity/Depth Regimes were missing, including slow-deep and fast-deep regimes.  
Vegetative Protection category scored low, as only 50-70 percent of the streambank 
surfaces were covered by vegetation (primarily grasses), with patches of bare soil or 
closely grazed vegetation.  The stream reach received a Suboptimal rating for Channel 
Alteration, due to evidence of past channelization.  The other five habitat parameters 
received Optimal ratings (Table 5). 
 
The score for the fish habitat assessment at the Middle Fork Moose Creek (MC1) fish 
section was 123, which falls within the range of Partially Supporting Biological 
Health.  The range for Partially Supporting is 117-146 (Tables 3 and 5). 
 



AMEC Environment & Infrastructure, Inc. 
Fisheries & Aquatics Report – Fall 2011  
Butte Highlands Mine 

February 2012  Page 11 

 

Middle Fork Moose Creek (MC2) 
 
The stream reach sampled was located approximately 0.5 mile downstream from MC1, 
and approximately 0.2 mile downstream from the confluence with Unnamed Tributary 
(Figure 2).  In the stream reach, the average stream width was 0.5 meter, with an 
average depth of 12.0 inches, and the percent of riffle/run/pool habitat was 5/70/25 
percent.  The stream substrate was dominated by 60 percent silt, followed by 35 
percent sand and 5 percent gravel.  There was no overhead riparian canopy coverage at 
this location, and the dominant riparian vegetation was various wetland sedges and 
rushes, and small willows (Table 2).  The stream section and surrounding landscape 
showed evidence of past logging, with more recent signs of cattle grazing.  The stream 
channel appears new and unstable, with evidence of a breeched dam immediately 
upstream of the stream reach.  
 
The Middle Fork Moose Creek (MC2) fish sampling reach received Poor ratings for 
Epifaunal Substrate/Available Cover, Embeddedness, and Sediment Deposition.  The low 
rating for Epifaunal Substrate/Available Cover is due to the lack of snags and submerged 
logs, undercut banks, and cobble/boulders that provide substrate and cover for aquatic 
organsisms.  Also, less than 20 percent of the habitat appeared stable and the substrate 
was unstable or lacking.  The poor ratings for Embeddedness and Sediment Deposition 
is due to fine sediment surrounding more than 75 percent of gravel, cobble, and boulder 
particles; and heavy deposits of fine materials, with more than 50 percent of the stream 
bottom changing frequently, and the absence of pool habitat due to substantial sediment 
deposition.  A Marginal rating was applied to the Frequency of Riffles (or bends), due 
to the stream lacking riffle habitat.   
 
The stream reach received four Suboptimal ratings for Channel Alteration, Bank 
Stability, Vegetative Protection, and Riparian Vegetative Zone Width.  The rating for 
Channel Alteration was based on the stream not having a normal pattern, with some 
past evidence of channelization and dredging observed.  For Bank Stability, the banks 
were moderately stable, with 5 to 30 percent of the banks showing signs of erosion.  
Vegetative Protection and Riparian Vegetative Zone Width, rated suboptimal, due to 
only 70 to 90 percent of the streambank surfaces being covered by native vegetation, 
with one class of plants (trees) not well-represented; and the width of the riparian zone 
being less than optimal, respectively.  Optimal ratings were received for 
Velocity/Depth Regime and Channel Flow Status (Table 6). 
 
The score for the fish habitat assessment at the Middle Fork Moose Creek (MC2) fish 
sampling reach was 103, which falls within the range of Non-Supporting Biological 
Health.  The range for Non-Supporting is <116 (Tables 3 and 6). 
  
Unnamed Tributary (UT1) 
 
Unnamed Tributary is a perennial stream that originates on the west flank of Red 
Mountain (Figure 2).  The stream reach sampled was located approximately 0.4 mile 
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downstream from the culvert crossing on FS Road 8250 and immediately east 
(upstream) of the Pony Placer Mine Claim boundary.  In the stream reach, the average 
stream width was 1.0 meter, average depth was 5.0 inches, and the percent of 
riffle/run/pool habitat was 80/15/5 percent.  The stream substrate was dominated by 70 
percent sand, followed by 15 percent boulder, 10 percent gravel, and 5 percent cobble.  
The riparian canopy coverage was 48 percent, and the dominant riparian vegetation was 
Engelmann spruce and sedges (Table 2).  The stream section and surrounding 
landscape showed evidence of past logging, with more recent signs of cattle grazing.  
 
Unnamed Tributary (UT1) had Poor ratings for Embeddedness and Sediment 
Deposition.  The poor ratings for Embeddedness and Sediment Deposition are due to 
fine sediment surrounding more than 75 percent of gravel, cobble, and boulder particles; 
and heavy deposits of fine materials, with than 50 percent of the bottom changing 
frequently, and the absence of pool habitat due to substantial sediment deposition.  A 
Marginal rating was applied to the Riparian Vegetative Zone Width, due to the width 
of the riparian zone being only 6 to 12 meters, and evidence of human activities 
impacting the zone.  The stream reach received a Suboptimal rating for Epifaunal 
Substrate/Available Cover, since only 40 to 70 percent mix of stable habitat was noted, 
with a lack of snags and submerged logs, undercut banks, and cobble/boulder habitat.  
The six other habitat parameters received Optimal ratings (Table 7). 
 
The score for the fish habitat assessment at Unnamed Tributary (UT1) fish sampling 
reach was 137, which falls within the range of Partially Supporting Biological Health.  
The range for Partially Supporting is 117-146 (Tables 3 and 7).  
 
Unnamed Tributary (UT2) 
 
The stream reach sampled was located approximately 0.3 mile downstream from UT1 
and immediately west (downstream) of the Pony Placer Mine Claim boundary (Figure 
2).  In the stream reach, the average stream width was 1.0 meter, with an average depth 
of 4.0 inches, and the percent of riffle/run/pool habitat was 80/15/5 percent.  The stream 
substrate was dominated by 55 percent cobble, followed by 35 percent gravel, 5 percent 
sand, and 5 percent boulder.  The riparian canopy coverage was 81 percent, and the 
dominant riparian vegetation was Engelmann spruce and sedges (Table 2).  The stream 
section and surrounding landscape showed evidence of past placer mining and logging, 
and more recent signs of cattle grazing.  
 
Unnamed Tributary (UT2) fish sampling reach received received Marginal ratings for 
Epifaunal Substrate/Available Cover, Velocity/Depth Regime, and Riparian Vegetative 
Zone Width.  The marginal rating for Epifaunal Substrate/Available Cover is due to a 20 
to 40 percent mix of stable habitat, habitat availability being less than desirable, and 
substrate frequently being disturbed or removed.  The marginal ratings for 
Velocity/Depth Regime and Riparian Vegetative Zone Width is due to the stream reach 
only having two out of the four habitat regimes, and the width of the riparian zone is 6 
to 12 meters and human activities (past mining) have greatly impacted the zone, 
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respectively.  Suboptimal ratings were noted for Channel Alteration and Vegetative 
Protection, since the channel shows signs of past placer mining, and only 70 to 90 
percent of the streambank surfaces where covered by native vegetation, with one class 
of plants (shrubs) not well-represented.  The other five habitat parameters received 
Optimal ratings (Table 8). 
 
The score for the fish habitat assessment at Unnamed Tributary (UT2) fish sampling 
reach was 147, which falls within the range of Supporting Biological Health.  The range 
for Supporting is 147-176 (Tables 3 and 8). 
 
Wood Creek (WC1) 
 
Wood Creek is a perennial stream that originates in Section 29, and is a tributary to 
Fish Creek (Figure 2).  The stream reach sampled was located approximately 100 
meters upstream of the confluence with Fish Creek in Section 32.  In the stream reach, 
the average stream width was 0.5 meter, with an average depth of 3.0 inches, and the 
percent of riffle/run/pool habitat was 80/15/5 percent.  The stream substrate was 
dominated by 65 percent sand, followed by 20 percent gravel, 10 percent cobble, and 5 
percent boulder.  The riparian canopy coverage was 82 percent and the dominant 
riparian vegetation was Engelmann spruce (Table 2).  The stream section and 
surrounding landscape shows evidence of recent and past mining, and recent signs of 
cattle grazing.  
 
The Wood Creek (WC1) fish sampling reach received a Poor rating Sediment 
Deposition, based on the heavy deposits of fine material, more than 50 percent of the 
bottom changing frequently, and pool habitat almost absent due to the deposition.  A 
Marginal rating was scored for Epifaunal Substrate/Available Cover due to a 20 to 40 
percent mix of stable habitat, habitat availability being less than desirable, and substrate 
frequently disturbed or removed.   
 
Suboptimal ratings were noted for Embeddedness, Velocity/Depth Regime, Channel 
Flow Status, Vegetative Protection, and Riparian Vegetative Zone Width.  
Embeddedness ranked as suboptimal due to the gravel, cobble, and boulder substrate 
surrounded by 25 to 50 percent fine sediment.  The suboptimal ratings for 
Velocity/Depth Regime and Channel Flow Status, are due to only having three of the 
four flow regimes present (missing fast-deep), and water not reaching the base of both 
lower banks (less than 75 percent of available channel filled); or greater than 25 percent 
of channel substrate exposed, respectively.   Vegetative Protection and Riparian 
Vegetative Zone Width, rated suboptimal, due to only 70 to 90 percent of the 
streambank surfaces being covered by native vegetation, with one class of plants (trees) 
not well-represented; and the width of the riparian zone being less than optimal (less 
than 18 meters wide), respectively.  The other three habitat parameters received 
Optimal ratings (Table 9).  
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The score for the fish habitat assessment at Wood Creek (WC1) was 133, which falls 
within the range of Partially Supporting Biological Health.  The range for Partially 
Supporting is 117-146 (Tables 3 and 9).  
 
Fish Creek (FC1) 
 
Fish Creek is a perennial stream that originates in Sections 29 and 32 (Figure 2).  The 
stream reach sampled was located approximately 100 meters upstream of the 
confluence with Wood Creek in Section 32.  In the stream reach, the average stream 
width was 1.5 meters, with an average depth of 4.0 inches, and the percent of 
riffle/run/pool habitat was 85/10/5 percent.  The stream substrate was dominated by 45 
percent sand, followed by 40 percent gravel, 10 percent cobble, and 5 percent boulder.  
The riparian canopy coverage was 81 percent, and the dominant riparian vegetation was 
Engelmann spruce (Table 2).  The stream section and surrounding landscape showed 
evidence of recent and past mining, and recent signs of cattle grazing.  
 
The Fish Creek (FC1) stream reach received a Marginal rating Epifaunal 
Substrate/Available Cover, Velocity/Depth Regime, and Sediment Deposition.  The 
marginal rating for Epifaunal Substrate/Available Cover is due to a 20 to 40 percent mix 
of stable habitat, habitat availability being less than desirable, and substrate frequently 
disturbed or removed.  The marginal ratings for Velocity/Depth Regime and Sediment 
Deposition was due to the stream reach only having two out of the four habitat regimes 
(missing slow-shallow and slow-deep regimes), and moderate deposition of new gravel, 
sand and fine sediment with 30 to 50 percent of the bottom affected, sediment deposits 
at obstructions, constrictions and bends, respectively.   
 
Suboptimal ratings were noted for Embeddedness, Channel Alteration, Vegetative 
Protection, and Riparian Vegetative Zone Width.  Embeddedness and Channel 
Alteration ranked as suboptimal due to the gravel, cobble, and boulder substrate 
surrounded by 25 to 50 percent fine sediment; with some channelization present due to 
past mining activities, respectively.  Vegetative Protection and Riparian Vegetative Zone 
Width both rated suboptimal, due to only 70 to 90 percent of the streambank surfaces 
being covered by native vegetation, with one class of plants (trees) not well-
represented; and the width of the riparian zone being less than optimal (less than 18 
meters wide), respectively. The other three habitat parameters received Optimal 
ratings (Table 10).  
 
The score for the fish habitat assessment at the Fish Creek (FC1) was 130, which falls 
within the range of Partially Supporting Biological Health.  The range for Partially 
Supporting is 117-146 (Tables 3 and 10).  
 
Fish Creek (FC2) 
 
The stream reach sampled was located approximately 200 meters downstream of the 
confluence with Wood Creek in Section 32/33 (Figure 2).  In the stream reach, the 
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average stream width was 2.0 meters, with an average depth of 5.0 inches, and the 
percent of riffle/run/pool habitat was 70/20/10 percent.  The stream substrate was 
dominated by 40 percent gravel, followed by 35 percent sand, 20 percent cobble, and 5 
percent boulder.  The riparian canopy coverage was 78 percent, and the dominant 
riparian vegetation was Engelmann spruce (Table 2).  The stream section and 
surrounding landscape showed evidence of recent and past mining, and recent signs of 
cattle grazing.  
 
The Fish Creek (FC2) fish sampling reach received a Marginal rating for Sediment 
Deposition due to moderate deposition of new gravel, sand and fine sediment with 30 
to 50 percent of the bottom affected, and sediment deposits at obstructions, 
constrictions and bends.  Suboptimal ratings were noted for Epifaunal 
Substrate/Available Cover, Embeddedness, Bank Stability, Vegetative Protection, and 
Riparian Vegetative Zone Width.  Epifaunal Substrate/Available Cover and 
Embeddedness both ranked as suboptimal due to 20 to 40 percent mix of stable habitat, 
habitat availability was less than desirable, and substrate frequently disturbed or 
removed; and the gravel, cobble, and boulder substrate surrounded by 25 to 50 percent 
fine sediment, respectively.  Bank Stability rated as suboptimal since the banks are 
moderately stable with 5 to 30 percent of the banks in the reach with areas of erosion.  
Vegetative Protection and Riparian Vegetative Zone Width both rated suboptimal, due 
to only 70 to 90 percent of the streambank surfaces being covered by native vegetation, 
with one class of plants (trees) not well-represented; and the width of the riparian zone 
being less than optimal (less than 18 meters wide), respectively. The other four habitat 
parameters received Optimal ratings (Table 11).  
 
The score for the fish habitat assessment at Fish Creek (FC2) was 156, which falls within 
the range of Supporting Biological Health.  The range for Supporting is 147-176 
(Tables 3 and 11). 
 
Benthic Macroinvertebrates  
 
Benthic macroinvertebrates, which include immature forms of insects, mollusks, and 
annelids (worms), live primarily on the streambed, and are the principal source of fish 
food (secondary production) in mountain streams (Hynes 1970).  
 
Table 12 provides a comparative summary of the benthic macroinvertebrate 
communities at the eight sampled stream sections.  A series of metrics were calculated 
based on the benthic macroinvertebrate identifications and are presented in Table 13.   
 
The benthic macroinvertebrate community at each stream section was evaluated using 
the following biological measurements or “metrics”:  taxa (species) richness, EPT index, 
percent Chironomidae, percent of order Coleoptera, percent of order Ephemeroptera, 
percent of order Plecoptera, and percent of order Trichoptera.      
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Taxa or species richness reflects the health of the aquatic community through a 
measurement of the variety of taxa present.  Taxa richness typically increases with 
increasing water quality, habitat diversity, and habitat suitability.  Some headwater 
streams may be naturally unproductive, supporting only a very limited number of taxa.  
In these situations, organic enrichment may result in an increased number of taxa.     
Fish Creek (FC2) had the highest taxa richness with 31 species, followed closely by 
Basin Creek (BC1) with 29, and Unnamed Tributary (UT2) with 28 species.  The stream 
sections with the lowest taxa richness was Middle Fork Moose Creek (MC1) with 23 
species, followed closely by both Fish Creek (FC1) and Middle Fork Moose Creek 
(MC2) with 24 species (Table 13).  
  
The EPT index is the total number of distinct taxa within the orders Ephemeroptera, 
Plecoptera, and Trichoptera.  EPT index generally increases with increasing water 
quality.  This value summarizes taxa richness within the three insect orders that are 
generally considered to be most sensitive to pollution. 
 
Middle Fork Moose Creek (MC1) had the highest EPT index value at 92 percent, 
followed by Wood Creek (WC1) with 88.2 percent, and Fish Creek (FC1) with 83.6 
percent.  The stream sections with the lowest EPT index were Basin Creek (BC1) with 
36.4 percent, followed by Middle Fork Moose Creek (MC2) with 54.9 percent, and 
Unnamed Tributary (UT1) with 57.9 percent (Table 13).  
 
The percent Chironomidae is an index of the relative abundance of the generally 
tolerant family that may indicate environmental stress.  A disproportionate dominance 
by chironomids midges (true flies) often indicates impairment.  Waterbodies severly 
stressed by pollution (nutrients, sediments or toxins) are often dominated by members 
of this family.   
 
Fish Creek (FC2) had the highest percentage of Chironomidae at 11.9 percent, followed 
by Basin Creek (BC1) at 9.6 percent.  The lowest Chironomidae percentage was found 
in Fish Creek (FC1) with 0.4 percent and Middle Fork Moose Creek (MC1) with 2.8 
percent (Table 13).  
 
The percent of order Coleoptera (beetles) was measured in the total sample count.  
Basin Creek (BC1) had the highest percentage of Coleoptera at 43.2 percent, with the 
next highest percentages at Unnamed Tributary (UT1) and Middle Fork Moose Creek 
with 28.9 and 28.0 percent, respectively.  Wood Creek (WC1) had the lowest 
percentage of Coleoptera with 0.0, followed by Middle Fork Moose Creek (MC1) at 1.7 
percent and Fish Creek (FC1) with 9.0 percent (Table 13).      
 
The percent of order Ephemeroptera (mayfly larvae and nymphs) was measured in the 
total sample count.  Wood Creek (WC1) had the highest percentage of Ephemeroptera 
at 43.2 percent, with the next highest percentages at Middle Fork Moose Creek (MC2) 
at 40.6 percent, and Middle Fork Moose Creek (MC1) at 31.5 percent.  The lowest 
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percentages of Ephemeroptera were 13.8 percent at Fish Creek (FC2) and 15.4 percent 
at Basin Creek (BC1) (Table 13). 
 
The percent of order Plecoptera (stonefly larvae and nymphs) was measured in the total 
sample count.  Fish Creek (FC1) had the highest percentage of Plecoptera at 52.4 
percent, followed by Middle Fork Moose Creek (MC1) at 46.6 percent and Fish Creek 
(FC2) at 45.7 percent.  The lowest percentages of Plecoptera were 8.2 percent at 
Middle Fork Moose Creek (MC2), 10.3 percent at Unnamed Tributary (UT1), and 11.2 
percent at Basin Creek (BC1) (Table 13). 
 
The percent of order Trichoptera (caddisfly larvae and nymphs) was measured in the 
total sample count.  Unnamed Tributary (UT2) had the highest percentage of 
Trichoptera at 24.0 percent, followed by Unnamed Tributary (UT1) at 17.7 percent, and 
Middle Fork Moose Creek (MC1) at 13.8 percent.  The lowest percentages of 
Trichoptera were 5.7 percent at Fish Creek (FC1), 6.1 percent at Middle Fork Moose 
Creek (MC2), and 9.1 percent at Wood Creek (WC1) (Table 13). 
 
Periphyton 
 
Periphyton, or attached algae (diatoms), supply most of the vegetative food base, or 
primary production, in mountain streams (Hynes 1970).  These mostly microscopic 
plants convert dissolved nutrients, like nitrogen and phosphorous, into living tissue that 
is consumed by benthic macroinvertebrates.  These aquatic plants grow on a variety of 
streambed substrates including rocks, wood, and macrophytes (rooted aquatic 
vegetation). 
 
Table 14 provides a comparative summary of the periphyton communities at the seven 
sampled stream sections.  A periphyton sample was not collected at Middle Fork Moose 
Creek (MC2).  Table 15 provides a comparative summary of the metrics calculated for 
the seven stream sections.    
 
The diatom communities at each stream section were evaluated using the following 
biological measurements or “metrics”:  taxa (species) richness, Shannon diversity index 
(H), percent dominant taxon, percent siltation taxa, pollution index, percent of 
disturbance taxa, percent of metals tolerant taxa.      
     
Taxa or species richness is the number of different taxa identified from the sample.  
Typically, there is a direct relationship between taxa richness and water quality.  The 
higher the number of taxa, the more diverse and ecologically healthy is the community.  
Taxa richness may also increase from the headwaters to the mouth of a stream.  
Unnamed Tributary (UT2) had the highest taxa (species) richness with 74 taxa, followed 
by Fish Creek (FC2) with 53 taxa, and Basin Creek (BC1) with 46 taxa.  Wood Creek 
(WC1) had the lowest number of taxa with 21, Middle Fork Moose Creek (MC1) with 
31, and Fish Creek (FC1) with 36 taxa (Table 15).  All of the values for taxa richness 
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are considered excellent, with the exception of Wood Creek (WC1) which is 
considered good.        
 
The Shannon diversity index (H) is commonly used to characterize species diversity in a 
community.  Unnamed Tributary (UT2) had the most diverse periphyton community 
with an H-value of 4.784, followed by Basin Creek (BC1) at 4.006, and Fish Creek (FC2) 
with 3.690.  Middle Fork Moose Creek (MC1) had the lowest periphyton diversity with 
an H-value of 1.812, Wood Creek (WC1) with 2.252, and Fish Creek (FC1) with 2.512.  
The H-values for Unnamed Tributary (UT2), Basin Creek (BC1) and Fish Creek (FC2) 
were rated as excellent.  Unnamed Tributary (UT1), Fish Creek (FC1), and Wood 
Creek (WC1) had H-values considered good.  The Middle Fork Moose Creek (MC1) 
had an H-value considered fair (Table 15).   
 
The percent dominant taxon is an index of the relative abundance of the most dominant 
species or taxon.  Generally, healthy aquatic systems are not dominated by any single 
type or group of organisms but rather, are well balanced with numerous taxa present in 
relatively equal numbers. A sample dominated by a single taxon is normally an indication 
that an outside stress has altered the system and created conditions that favor the 
proliferation of one group of species (usually pollution tolerant) over the more normal 
condition of multiple groups in balance with each other.   
 
Unnamed Tributary (UT2) had the lowest value for dominant taxon percent with 22.63, 
followed by Basin Creek (BC1) at 22.63 percent, and Fish Creek (FC2) at 39.88 percent.  
The stream sections with the highest percentages of dominant taxon were Middle Fork 
Moose Creek (MC1) at 73.5 percent, Unnamed Tributary (UT1) with 65.88 percent, 
and Wood Creek (WC1) at 57.75 percent.  The values for Unnamed Tributary (UT2) 
and Basin Creek (BC1) are considered excellent, Fish Creek (FC2) was rated good, and 
the remaining four stream sections rated as fair (Table 15). 
 
The percent siltation taxa is an index of the relative abundance of taxa that are tolerant 
of siltation, with lower percentages considered most optimum. Unnamed Tributary 
(UT1) and Middle Fork Moose Creek (MC1) both had the lowest percentage of siltation 
taxa with 2.63 percent, followed by Wood Creek (WC1) at 6.75 percent.  Unnamed 
Tributary (UT2) had the highest percentage of siltation taxa at 40.88 percent, followed 
by Basin Creek (BC1) with 34.38 percent and Fish Creek (FC2) at 24.75 percent.  
Unnamed Tributary (UT1), Middle Fork Moose Creek (MC1), Fish Creek (FC1), and 
Wood Creek (WC1) were all considered excellent for this index, while Fish Creek 
(FC2) and Basin Creek (BC1) rated as good, and Unnamed Tributary (UT2) was 
considered fair (Table 15).  
 
The pollution index is an aggregate index based on the pollution tolerance of three 
classes of species; most tolerant to pollution, tolerant to pollution, and species sensitive 
to pollution.  Six of the seven stream sections sampled rated as excellent with similar 
values, with the exception being Wood Creek (WC1) that rated as good (Table 15).  
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The percent of disturbance taxa is an index of the relative abundance of taxa that are 
tolerant of disturbance, with lower percentages considered most optimum.  Wood 
Creek had the lowest percentage of disturbance taxa at 1.0 percent, followed by Basin 
Creek (BC1) with 22.63 percent, and Unnamed Tributary (UT2) at 24.13 percent.  
Unnamed Tributary (UT1) had the highest percentage of disturbance taxa with 75.75 
percent, followed by Middle Fork Moose Creek (MC1) at 73.5 percent, and Fish Creek 
(FC1) at 57.25 percent.  The values for Wood Creek (WC1), Basin Creek (BC1), and 
Unnamed Tributary (UT2) were considered excellent, Fish Creek (FC2) was rated as 
good, Fish Creek (FC1) and Middle Fork Moose Creek (MC1) rated as fair, and 
Unnamed Tributary (UT1) rated poor (Table 15).   
 
The percent of metals tolerant taxa is an index of the relative abundance of species 
known to tolerate elevated concentrations of heavy metals, with lower percentages 
considered most optimal.  Middle Fork Moose Creek (MC1) had the lowest percentage 
of metals tolerant taxa with 0.50 percent, followed by Wood Creek (WC1) with 1.75 
percent, and Fish Creek (FC1) with 4.63 percent.  Fish Creek (FC2) had the highest 
percentage of metals tolerant taxa present with 11.63 percent, followed by Unnamed 
Tributary (UT2) with 11.13 percent, and Basin Creek (BC1) with 8.63 percent (Table 
15). 
 
Based on the metric values calculated for each sampled stream reach, an overall 
BioIndex rating was given to each stream section, with Basin Creek (BC1) and Fish 
Creek (FC2) rating as good, the Middle Fork Moose Creek (MC1), Unnamed Tributary 
(UT2), Fish Creek (FC1), and Wood Creek (WC1) all rated as fair, and Unnamed 
Tributary (UT1) rated as poor (Table 15). 
 
Table 16 provides a summary of four metrics:  general increasers taxa percent, metals 
increasers taxa percent, nutrient increasers taxa percent, and sediment increasers taxa 
percent.  Based on a list of common taxon within the Middle Rockies ecoregion, certain 
taxa have been observed to increase individually and as a group in response to observed 
increases/decreases in disturbance, metals, nutrients, and sediment impairments. 

 
Basin Creek (BC1) had the highest value for Mountains General Increasers Taxa at 
38.88 percent, followed by Wood Creek (WC1) with 29.75 percent and Unnamed 
Tributary (UT2) at 26.88 percent.  Unnamed Tributary (UT1) had the lowest value at 
4.88 percent followed by Middle Fork Moose Creek (MC1) with 7.13 percent (Table 
16).   
 
Wood Creek (WC1) had the highest Mountains Metals Increasers Taxa at 15.50 
percent, followed by Basin Creek (BC1) with 10.63 percent, and Fish Creek (FC2) with 
5.63 percent.   Unnamed Tributary (UT1) had the lowest value at 1.38 percent, followed 
by Fish Creek (FC1) at 1.63 percent, and Middle Fork Moose Creek (MC1) at 3.88 
percent (Table 16). 
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Wood Creek (WC1) had the highest Mountains Nutrient Increasers Taxa at 27.00 
percent, followed by Fish Creek (FC1) with 18.13 percent, and Basin Creek (BC1) at 
17.25 percent.  Middle Fork Moose Creek (MC1) had the lowest value at 2.63 percent, 
followed by Unnamed Tributary (UT1) with 3.0 percent, and Unnamed Tributary (UT2) 
at 9.0 percent (Table 16).   
 
Basin Creek (BC1) had the highest value for Mountains Sediment Increasers Taxa at 
18.75 percent, followed closely by Wood Creek (WC1) at 18.25 percent, and Unnamed 
Tributary (UT2) with 13.88 percent.  Unnamed Tributary (UT1) had the lowest value at 
0.50 percent, followed by the Middle Fork Moose Creek (MC1) with 1.13 percent, and 
Fish Creek (FC1) with 2.25 percent (Table 16). 
 
Basin Creek (BC1) had the highest values for both Mountains General Increasers Taxa 
and Mountains Sediment Increasers Taxa at 38.88 and 18.75 percent, respectively.  
Wood Creek (WC1) had the highest values for both Mountains Metals Increasers Taxa 
and Mountains Nutrient Increasers Taxa with 15.50 and 27.00 percent, respectively.  
Conversely, Unnamed Tributary (UT1) had the lowest values for three out of the four 
taxa groups: Mountains General Increasers Taxa, Mountains Metals Increasers Taxa, and 
Mountains Sediment Increasers Taxa at 4.88, 1.38, and 0.50 percent, respectively.  
Middle Fork Moose Creek (MC1) had the lowest value for Mountains Nutrient 
Increasers Taxa at 2.63 percent (Table 16). 
 

CONCLUSIONS 
 
The fisheries, benthic macroinvertebrate, and periphyton data presented in this report 
for the eight sampled stream reaches on Basin Creek, Middle Fork Moose Creek, 
Unnamed Tributary, Wood Creek, and Fish Creek serve as a baseline reference to use 
as a benchmark for future fisheries/aquatics monitoring.  
 
Fish Population Surveys 
 
Basin Creek (BC1) supported a small population of nine WCT, ranging from YOY to 
adults.  Middle Fork Moose Creek (MC2) supported a population of seven YCT ranging 
in length from 121 to 212 mm.  Unnamed Tributary (UT2) had a small population of 
nine YCT ranging in length from 96 to 164 mm.  One age-1 WCT was caught in the 
100-meter section of Fish Creek (FC2).  No fish were caught in the 100-meter sections 
of Middle Fork Moose Creek (MC1), Unnamed Tributary (UT1), Fish Creek (FC1), and 
Wood Creek (WC1). 
 
Basin Creek (BC1), Unnamed Tributary (UT2), and Fish Creek (FC2) showed evidence 
of spawning within the stream reaches or in close proximity.  Basin Creek (BC1) had 
seven WCT YOY in the reach ranging in length from 40 to 52 mm.  Unnamed Tributary 
(UT2) and Fish Creek (FC2) each had age-1 fish present (less than or equal to 100 mm 
in length), which would indicate spawning occurred the previous year (2010).  Based on 
the length frequency histograms developed, the trout in the Study Area streams grow 
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slower and are likely a year older than trout populations of similar length groups at 
lower elevations.  Growth rates of fish in headwater streams are reduced due to 
elevation, water temperature, population size, age structure, competition, and stream 
productivity. 
 
At Basin Creek (BC1), the mean condition factor for the two WCT trout greater than 
100 mm was 0.98.  At Middle Fork Moose Creek (MC2), the seven YCT over 100 mm 
in length had an average condition factor of 0.85.  At Unnamed Tributary (UT2), the 
eight YCT over 100 mm in length had a mean condition factor of 0.92.  A condition 
factor of 1.0 is considered average for trout species. 
  
Suitable overwintering habitat (pool habitat) appears to be a limiting factor in the stream 
reaches sampled and is likely a reason for the low numbers of fish observed.  
Additionally, fine sediments in the streambed and areas of erosion along the banks from 
past and present disturbances are likely limiting trout reproduction.    
 
Fish Habitat Survey  
 
Basin Creek (BC1), Unnamed Tributary (UT2), and Fish Creek (FC2) were the only 
stream habitat sections Supporting Biological Health with scores of 155, 147, and 156, 
respectively.  The range for Supporting Biological Health is 147-176.   
 
Middle Fork Moose Creek (MC1), Unnamed Tributary (UT1), Fish Creek (FC1), and 
Wood Creek (WC1) were all assessed as Partially Supporting Biological Health with 
scores of 123, 137, 130, and 133, respectively.  The range for Partially Supporting 
Biological Health is 117-146. 
 
Middle Fork Moose Creek (MC2) is the only stream section that was assessed as Non-
Supporting Biological Health with a score of 103, with a score of less than 116 
considered Non-Supporting.  It must be noted however, that this stream section 
supported a small population of seven YCT. 
 
Benthic Macroinvertebrates 
 
Fish Creek (FC2) had the highest taxa richness with 31 benthic macroinvertebrate 
species, followed by Basin Creek (BC1) with 29 species.  Middle Fork Moose Creek 
(MC1) had the lowest taxa richness with 23 species, followed by Fish Creek (FC1) with 
24 species. 
 
Middle Fork Moose Creek (MC1) had the highest EPT Index with 92 percent, followed 
by Wood Creek (WC1) with 88.2 percent.  Conversely, Basin Creek (BC1) had the 
lowest EPT Index with 36.4 percent, followed by Middle Fork Moose Creek (MC2) with 
54.9 percent.   
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The percent Chironomidae was highest at Fish Creek (FC2) with 11.9 percent, followed 
by Basin Creek (BC1) with 9.6 percent.  Conversely, Fish Creek (FC1) had the lowest 
percentage of Chironomidae with 0.4 percent, followed by Middle Fork Moose Creek 
(MC1) with 2.8 percent.   
 
The percent of order Coleoptera was highest at Basin Creek (BC1) with 43.2 percent, 
followed by Unnamed Tributary (UT1) with 28.9 percent.  The lowest value for percent 
Coleoptera was 0.0 percent for Wood Creek (WC1), followed by Middle Fork Moose 
Creek (MC1) with 1.7 percent. 
 
The percent of order Ephemeroptera was highest at Wood Creek (WC1) with 43.2 
percent, followed by Middle Fork Moose Creek (MC2) with 40.6 percent.  Conversely, 
the lowest values were recorded for Fish Creek (FC2) with 13.8 percent and Basin 
Creek (BC1) with 15.4 percent.   
 
The percent of order Plecoptera was highest at Fish Creek (FC1) with 52.4 percent, 
followed by Middle Fork Moose Creek (MC1) with 46.6 percent.  Conversely, the 
lowest value was recorded at Middle Fork Moose Creek (MC2) with 8.2 percent and 
Unnamed Tributary (UT1) with 10.3 percent. 
 
The percent of order Trichoptera was highest at Unnamed Tributary (UT2) and 
Unnamed Tributary (UT1) with 24.0 and 17.7 percent, respectively.  Conversely, Fish 
Creek (FC1) had the lowest value at 5.7 percent, followed by Middle Fork Moose Creek 
(MC2) with 6.1 percent.   
 
Periphyton 
 
Based on the metric values calculated for each sampled stream reach, an overall 
BioIndex rating was given to each stream section, with Basin Creek (BC1) and Fish 
Creek (FC2) rated as good, the Middle Fork Moose Creek (MC1), Unnamed Tributary 
(UT2), Fish Creek (FC1), and Wood Creek (WC1) all rated as fair, and Unnamed 
Tributary (UT1) rated as poor.   
   
Basin Creek (BC1) had the highest values for both Mountains General Increasers Taxa 
and Mountains Sediment Increasers Taxa at 38.88 and 18.75 percent, respectively.  
Wood Creek (WC1) had the highest values for both Mountains Metals Increasers Taxa 
and Mountains Nutrient Increasers Taxa with 15.50 and 27.00 percent, respectively.  
Conversely, Unnamed Tributary (UT1) had the lowest values for three out of the four 
taxa groups: Mountains General Increasers Taxa, Mountains Metals Increasers Taxa, and 
Mountains Sediment Increasers Taxa at 4.88, 1.38, and 0.50 percent, respectively.  
Middle Fork Moose Creek (MC1) had the lowest value for Mountains Nutrient 
Increasers Taxa at 2.63 percent. 
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ABBREVIATIONS and ACRONYMS 

 
ac ............................................................................................................................................................... acre(s) 
AMEC  ............................................................................................... AMEC Environment & Infrastructure 
amsl ................................................................................................................................. above mean sea level 
CPUE  ............................................................................................................................... catch per unit effort 
DEQ  ............................................................................... Montana Department of Environmental Quality 
ft ........................................................................................................................................................... foot (feet) 
g  ............................................................................................................................................................... gram(s) 
GPS ........................................................................................................................ Global Positioning System 
HUC  ............................................................................................................................ Hydrologic Unit Code 
in ............................................................................................................................................................... inch(es) 
K  ............................................................................................................................................... condition factor 
mi ................................................................................................................................................................ mile(s) 
mm  ................................................................................................................................................. millimeter(s) 
MFISH  ............................................................................................. Montana Fisheries Information System  
MFWP............................................................................................................ Montana Fish, Wildlife & Parks 
MNHP  ................................................................................................. Montana Natural Heritage Program 
USFWS ........................................................................................... United States Fish and Wildlife Service 
USGS .......................................................................................................... United States Geological Survey 
WCT  .................................................................................................................... westslope cutthroat trout 
YCT  .................................................................................................................. Yellowstone cutthroat trout 
YOY ...................................................................................................................................... young-of-the-year 
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Figure 3.  Length frequency histogram for Basin Creek (BC1). 
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Figure 4.  Length frequency histogram for Middle Fork Moose Creek (MC2). 
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Figure 5.  Length frequency histogram for Unnamed Tributary (UT2). 
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Table 1.  Fisheries Data for Sampled Stream Sections at Butte Highlands Mine (2011). 

Stream Reach Fish 
Species 

Number of 
Fish Caught 

CPUE1 
(Hour) 

Min. 
Length 
(mm) 

Max. 
Length 
(mm) 

Avg. 
Length 
(mm) 

Min. 
Weight 

(g) 

Max. 
Weight 

(g) 

Avg. 
Weight 

(g) 

Basin Creek 
(BC1) WCT 9 39 40 182 76 1 55 13 

Middle Fork 
Moose Creek 

(MC1) 
-- 0  -- -- -- -- -- -- 

Middle Fork 
Moose Creek 

(MC2) 
YCT 7 42 121 212 168 13 86 44 

Unnamed 
Tributary (UT1) -- 0  -- -- -- -- -- -- 

Unnamed 
Tributary (UT2) YCT 9 49 96 164 143 8 41 28 

Fish Creek (FC1) -- 0  -- -- -- -- -- -- 

Fish Creek (FC2) WCT 1 8 100 100 100 9 9 9 

Wood Creek 
(WC1) -- 0  -- -- -- -- -- -- 

 Note: WCT – Westslope cutthroat trout 
   YCT – Yellowstone cutthroat trout 
   1 – Catch per unit effort (hour) 
   mm = millimeter 
   g = gram 



 

Table 2.  Physical Habitat Characteristics1 of Sampled Stream Sections at Butte Highlands Mine (2011).   

Habitat 
Parameters 

Basin Creek 
(BC1) 

Middle Fork 
Moose 
Creek 
(MC1) 

Middle Fork 
Moose Creek 

(MC2) 

Unnamed 
Tributary 

(UT1) 

Unnamed 
Tributary 

(UT2) 

Wood 
Creek 
(WC1) 

Fish 
Creek 
(FC1) 

Fish 
Creek 
(FC2) 

Lat./Long. (UTM of 
upper end of stream 

section) 

45.8093 N, 
-112.521 W 

45.7845 N, 
-112.531 W 

45.7820 N, 
-112.544 W 

45.7839 N, 
-112.524 W 

45.7821 N, 
-112.531 W 

45.800 N, 
-112.490 W 

45.7997 N, 
-112.490 W 

45.8002 N, 
-112.488 W 

Reach Length (m) 100 100 100 100 100 100 100 100 

Average Stream 
Width (m) 2.0 0.5 0.5 1.0 1.0 0.5 1.5 2.0 

Average Stream 
Depth (in) 8.0 3.0 12.0 5.0 4.0 3.0 4.0 5.0 

Riffle/Run/Pool (%) 33/34/33 90/5/5 5/70/25 80/15/5 80/15/5 80/15/5 85/10/5 70/20/10 

Dominant Substrate 
Type (%) 

60% sand 
20% Boulder 
10% Cobble 
10% Gravel 

50% Gravel 
35% Cobble 
10% Sand 

5% Boulder 

60% Silt 
35% Sand 
5% Gravel 

70% Sand 
15% Boulder 
10% Gravel 
5% Cobble 

55% Cobble 
35% Gravel 
5% Boulder 

5% Sand 

65% Sand 
20% Gravel 
10% Cobble 
5% Boulder 

45% Sand 
40% Gravel 
10% Cobble 
5% Boulder 

40% Gravel 
35% Sand 

20% Cobble 
5% Boulder 

Canopy Cover (%) 84 11 0 48 81 82 81 78 

Dominant Riparian 
Vegetation 

Lodgepole 
pine/Engelmann 

spruce 
grasses Sedges/rushes Engelmann 

spruce/Sedges 

Lodgepole pine/ 
Engelmann 

spruce 

Engelmann 
spruce 

Engelmann 
spruce 

Engelmann 
spruce 

 Note:  1Data presented is from Physical Characterization/Water Quality Field Data Sheets (Barbour et al. 1999). 



Table 3.  Stream Habitat Assessment1 Matrix for Butte Highlands Mine (2011). 

Habitat 
Parameter 

Basin Creek 
(BC1) 

Middle Fork 
Moose 
Creek 
(MC1) 

Middle Fork 
Moose Creek 

(MC2) 

Unnamed 
Tributary 

(UT1) 

Unnamed 
Tributary 

(UT2) 

Wood 
Creek 
(WC1) 

Fish Creek 
(FC1) 

Fish Creek 
(FC2) 

Epifaunal/Substrate 
Available Cover 11 4 3 13 10 8 7 12 

Embeddedness 8 18 2 4 17 13 12 14 

VelocityDepth 
Regime 14 7 16 17 9 14 7 17 

Sediment 
Deposition 7 16 3 2 19 5 7 10 

Channel Flow 
Status 19 19 20 19 20 14 19 19 

Channel 
Alteration 20 13 13 19 14 19 13 19 

Frequency of 
Riffles (or bends) 18 19 8 19 16 17 19 17 

Bank Stability 
(score each bank – 

L, R) 
10, 10 9, 9 7, 7 9, 9 9, 9 10, 9 9, 9 8, 8 

Vegetative 
Protection (score 
each bank – L, R) 

10, 10 4, 3 6, 6 9, 9 8, 8 6, 6 7, 7 8, 8 

Riparian 
Vegetative Zone 

Width (score each 
bank riparian zone 

– L, R) 

9, 9 1, 1 6, 6 4, 4 4, 4 6, 6 7, 7 8, 8 

Total 155 123 103 137 147 133 130 156 

Notes:   1Data presented is from Habitat Assessment Field Data Sheets (Barbour et al. 1999).  
Supporting = 147 – 176 

 Partially Supporting = 117 – 146 
 Non-Supporting = <116 
 



Table 4.  Habitat Characterization/Water Quality Assessment –  
               Basin Creek (BC1) (2011). 
 

Habitat Assessment 
Scores – High Gradient 

Streams1 
Score Condition Category 

Epifaunal Substrate/Available 
Cover (0-20 pts.) 11 

Suboptimal (11-15 pts.):  40-70% mix of stable habitat; well-
suited for full colonization potential; adequate habitat for 
maintenance of populations; presence of additional substrate 
in the form of new fall, but not yet prepared for colonization 
(may rate high end of scale) 

Embeddedness (0-20 pts.) 8 Marginal (6-10 pts.):  Gravel, cobble, and boulder particles 
are 50-75% surrounded by fine sediment. 

Velocity/Depth Regime (0-20 
pts.) -  (slow-deep, slow-shallow, 
fast-deep, fast-shallow)(Slow is 
<0.3 m/s, deep is >0.5 m.) 

14 Suboptimal (11-15 pts.):  Only 3 of the 4 regimes present.  

Sediment Deposition (0-20 pts.) 7 

Marginal (6-10 pts.):  Moderate deposition of new gravel, 
sand or fine sediment on old and new bars; 30-50% of the 
bottom affected; sediment deposits at obstructions, 
constrictions, and bends; moderate deposition of pools 
prevalent. 

Channel Flow Status (0-20 pts.) 19 Optimal (16-20 pts.):  Water reaches base of both lower 
banks, and minimal amount of channel substrate is exposed. 

Channel Alteration (0-20 pts.) 20 Optimal (16-20 pts.):  Channelization or dredging absent or 
minimal; stream with normal pattern. 

Frequency of Riffles (or bends) 
(0-20 pts.) 18 

Optimal (16-20 pts.):  Occurrence of riffles relatively 
frequent; ratio of distance between riffles divided by width of 
the stream <7:1 (generally 5 to 7); variety of habitat is key.  In 
streams where riffles are continuous, placement of boulders 
or other large, natural obstruction is important. 

Bank Stability (score each bank 
facing downstream) – L, R (0-10 
pts./bank) 

10, 10 
Optimal (9-10 pts.):  Banks stable; evidence of erosion or 
bank failure absent or minimal; little potential for future 
problems.  <5% of bank affected. 

Vegetative Protection (score each 
bank facing downstream) – L, R 
(0-10 pts./bank) 

10, 10 

Optimal (9-10 pts.):  More than 90% of the streambank 
surfaces and immediate riparian zone covered by native 
vegetation, including trees, understory shrubs, or nonwoody 
macrophytes; vegetative disruption through grazing or 
mowing minimal or not evident; almost all plants allowed to 
grow naturally.    

Riparian Vegetative Zone Width 
(score each bank riparian zone 
facing downstream) – L, R (0-10 
pts./bank) 

9, 9 
Optimal (9-10 pts.):  Width of riparian zone >18 meters; 
human activities (i.e., parking lots, roadbeds, clear-cuts, lawns, 
or crops) have not impacted zone.   

TOTAL SCORE 155 Supporting (147-176) 

Notes:   1Data presented is from Habitat Assessment Field Data Sheets (Barbour et al. 1999). 
 



Table 5.  Habitat Characterization/Water Quality Assessment –  
                Middle Fork Moose Creek (MC1) (2011). 
 

Habitat Assessment Scores 
– High Gradient Streams1 Score Condition Category 

Epifaunal Substrate/Available 
Cover (0-20 pts.) 4 Poor (0-5 pts.):  Less than 20% stable habitat; lack of habitat 

is obvious; substrate unstable or lacking. 

Embeddedness (0-20 pts.) 18 
Optimal (16-20 pts.):  Gravel, cobble, and boulder particles 
are 0-25% surrounded by fine sediment.  Layering of cobble 
provides diversity of niche space. 

Velocity/Depth Regime (0-20 pts.) 
-  (slow-deep, slow-shallow, fast-
deep, fast-shallow); (Slow is <0.3 
m/s, deep is >0.5 m.) 

7 Marginal (6-10 pts.):  Only 2 of the 4 regimes present. 

Sediment Deposition (0-20 pts.) 16 
Optimal (16-20 pts.):  Little or no enlargement of islands or 
point bars and less than 5% of the bottom affected by 
sediment deposition. 

Channel Flow Status (0-20 pts.) 19 Optimal (16-20 pts.):  Water reaches base of both lower 
banks, and minimal amount of channel substrate is exposed. 

Channel Alteration (0-20 pts.) 13 

Suboptimal (11-15 pts.):  Some channelization present, 
usually in areas of bridge abutments; evidence of past 
channelization, i.e., dredging, (greater than 20 yrs) may be 
present, but recent channelization is not present. 

Frequency of Riffles (or bends) (0-
20 pts.) 19 

Optimal (16-20 pts.):  Occurrence of riffles relatively 
frequent; ratio of distance between riffles divided by width of 
the stream <7:1 (generally 5 to 7); variety of habitat is key.  
In streams where riffles are continuous, placement of 
boulders or other large, natural obstruction is important. 

Bank Stability (score each bank 
facing downstream) – L, R (0-10 
pts./bank) 

9, 9 
Optimal (9-10 pts.):  Banks stable; evidence of erosion or 
bank failure absent or minimal; little potential for future 
problems.  <5% of bank affected. 

Vegetative Protection (score each 
bank facing downstream) – L, R (0-
10 pts./bank) 

4, 3 

Marginal (3-5 pts.):  50-70% of the streambank surfaces 
covered by vegetation; disruption obvious; patches of bare 
soil or closely cropped vegetation common; less than one-
half of the potential plant stubble height remaining. 

Riparian Vegetative Zone Width 
(score each bank riparian zone 
facing downstream) – L, R (0-10 
pts./bank) 

1, 1 Poor (0-2 pts.):  Width of riparian zone <6 meters; little or 
no riparian vegetation due to human activities. 

TOTAL SCORE 123 Partially Supporting (117-146) 

Notes:   1Data presented is from Habitat Assessment Field Data Sheets (Barbour et al. 1999). 



Table 6.  Habitat Characterization/Water Quality Assessment –  
               Middle Fork Moose Creek (MC2) (2011). 
 

Habitat Assessment 
Scores – High Gradient 

Streams1 
Score Condition Category 

Epifaunal Substrate/Available 
Cover (0-20 pts.) 3 Poor (0-5 pts.):  Less than 20% stable habitat; lack of habitat 

is obvious; substrate unstable or lacking. 

Embeddedness (0-20 pts.) 2 Poor (0-5 pts.):  Gravel, cobble, and boulder particles are 
more than 75% surrounded by fine sediment. 

Velocity/Depth Regime (0-20 
pts.) - (slow-deep, slow-shallow, 
fast-deep, fast-shallow); (Slow is 
<0.3 m/s, deep is >0.5 m.) 

16 Optimal (16-20 pts.):  All four regimes present. 

Sediment Deposition (0-20 pts.) 3 

Poor (0-5 pts.):  Heavy deposits of fine material; increased 
bar development; more than 50% of the bottom changing 
frequently; pools almost absent due to substantial sediment 
deposition. 

Channel Flow Status (0-20 pts.) 20 Optimal (16-20 pts.):  Water reaches base of both lower 
banks, and minimal amount of channel substrate is exposed. 

Channel Alteration (0-20 pts.) 13 

Suboptimal (11-15 pts.):  Some channelization present, 
usually in areas of bridge abutments; evidence of past 
channelization, i.e., dredging, (greater than 20 yrs) may be 
present, but recent channelization is not present. 

Frequency of Riffles (or bends) 
(0-20 pts.) 8 

Marginal (6-10 pts.):  Occasional riffle or bend; bottom 
contours provide some habitat; distance between riffles 
divided by the width of the stream is between 15 and 25. 

Bank Stability (score each bank 
facing downstream) – L, R (0-10 
pts./bank) 

7, 7 
Suboptimal (6-8 pts.):  Moderately stable; infrequent, small 
areas of erosion mostly healed over.   5-30% of bank in reach 
has areas of erosion. 

Vegetative Protection (score each 
bank facing downstream) – L, R 
(0-10 pts./bank) 

6, 6 

Suboptimal (6-8 pts.):  70-90% of the streambank surfaces 
covered by native vegetation; but one class of plants is not 
well-represented; disruption evident but not affecting full 
plant growth potential to any great extent; more than one-
half of the potential plant stubble height remaining. 

Riparian Vegetative Zone Width 
(score each bank riparian zone 
facing downstream) – L, R (0-10 
pts./bank) 

6, 6 Suboptimal (6-8 pts.):  Width of riparian zone 12-18 
meters; human activities have impacted zone only minimally. 

TOTAL SCORE 103 Non-Supporting (<116) 

Notes:   1Data presented is from Habitat Assessment Field Data Sheets (Barbour et al. 1999). 



Table 7.  Habitat Characterization/Water Quality Assessment –  
                Unnamed Tributary (UT1) (2011). 
 

Habitat Assessment Scores 
– High Gradient Streams1 Score Condition Category 

Epifaunal Substrate/Available 
Cover (0-20 pts.) 13 

Suboptimal (11-15 pts.):  40-70% mix of stable habitat; 
well-suited for full colonization potential; adequate habitat 
for maintenance of populations; presence of additional 
substrate in the form of new fall, but not yet prepared for 
colonization (may rate high end of scale) 

Embeddedness (0-20 pts.) 4 Poor (0-5 pts.):  Gravel, cobble, and boulder particles are 
more than 75% surrounded by fine sediment. 

Velocity/Depth Regime (0-20 pts.) 
- (slow-deep, slow-shallow, fast-
deep, fast-shallow); (Slow is <0.3 
m/s, deep is >0.5 m.) 

17 Optimal (16-20 pts.):  All four regimes present. 

Sediment Deposition (0-20 pts.) 2 

Poor (0-5 pts.):  Heavy deposits of fine material; increased 
bar development; more than 50% of the bottom changing 
frequently; pools almost absent due to substantial sediment 
deposition. 

Channel Flow Status (0-20 pts.) 19 Optimal (16-20 pts.):  Water reaches base of both lower 
banks, and minimal amount of channel substrate is exposed. 

Channel Alteration (0-20 pts.) 19 Optimal (16-20 pts.):  Channelization or dredging absent 
or minimal; stream with normal pattern. 

Frequency of Riffles (or bends) (0-
20 pts.) 19 

Optimal (16-20 pts.):  Occurrence of riffles relatively 
frequent; ratio of distance between riffles divided by width 
of the stream <7:1 (generally 5 to 7); variety of habitat is 
key.  In streams where riffles are continuous, placement of 
boulders or other large, natural obstruction is important. 

Bank Stability (score each bank 
facing downstream) – L, R (0-10 
pts./bank) 

9, 9 
Optimal (9-10 pts.):  Banks stable; evidence of erosion or 
bank failure absent or minimal; little potential for future 
problems.  <5% of bank affected. 

Vegetative Protection (score each 
bank facing downstream) – L, R (0-
10 pts./bank) 

9, 9 

Optimal (9-10 pts.):  More than 90% of the streambank 
surfaces and immediate riparian zone covered by native 
vegetation, including trees, understory shrubs, or 
nonwoody macrophytes; vegetative disruption through 
grazing or mowing minimal or not evident; almost all plants 
allowed to grow naturally. 

Riparian Vegetative Zone Width 
(score each bank riparian zone 
facing downstream) – L, R (0-10 
pts./bank) 

4, 4 Marginal (3-5 pts.):  Width of riparian zone 6-12 meters; 
human activities have impacted zone a great deal. 

TOTAL SCORE 137 Partially Supporting (117-146) 

Notes:   1Data presented is from Habitat Assessment Field Data Sheets (Barbour et al. 1999). 



Table 8.  Habitat Characterization/Water Quality Assessment –  
                Unnamed Tributary (UT2) (2011). 
 

Habitat Assessment Scores 
– High Gradient Streams1 Score Condition Category 

Epifaunal Substrate/Available 
Cover (0-20 pts.) 10 

Marginal (6-10 pts.):  20-40% mix of stable habitat; habitat 
availability less than desirable; substrate frequently 
disturbed or removed. 

Embeddedness (0-20 pts.) 17 
Optimal (16-20 pts.):  Gravel, cobble, and boulder 
particles are 0-25% surrounded by fine sediment.  Layering 
of cobble provides diversity of niche space. 

Velocity/Depth Regime (0-20 pts.) 
- (slow-deep, slow-shallow, fast-
deep, fast-shallow); (Slow is <0.3 
m/s, deep is >0.5 m.) 

9 Marginal (6-10 pts.):  Only 2 of the 4 regimes present. 

Sediment Deposition (0-20 pts.) 19 
Optimal (16-20 pts.):  Little or no enlargement of islands 
or point bars and less than 5% of the bottom affected by 
sediment deposition. 

Channel Flow Status (0-20 pts.) 20 Optimal (16-20 pts.):  Water reaches base of both lower 
banks, and minimal amount of channel substrate is exposed. 

Channel Alteration (0-20 pts.) 14 

Suboptimal (11-15 pts.):  Some channelization present, 
usually in areas of bridge abutments; evidence of past 
channelization, i.e., dredging, (greater than 20 yrs) may be 
present, but recent channelization is not present. 

Frequency of Riffles (or bends) (0-
20 pts.) 16 

Optimal (16-20 pts.):  Occurrence of riffles relatively 
frequent; ratio of distance between riffles divided by width 
of the stream <7:1 (generally 5 to 7); variety of habitat is 
key.  In streams where riffles are continuous, placement of 
boulders or other large, natural obstruction is important. 

Bank Stability (score each bank 
facing downstream) – L, R (0-10 
pts./bank) 

9, 9 
Optimal (9-10 pts.):  Banks stable; evidence of erosion or 
bank failure absent or minimal; little potential for future 
problems.  <5% of bank affected. 

Vegetative Protection (score each 
bank facing downstream) – L, R (0-
10 pts./bank) 

8, 8 

Suboptimal (6-8 pts.):  70-90% of the streambank 
surfaces covered by native vegetation; but one class of 
plants is not well-represented; disruption evident but not 
affecting full plant growth potential to any great extent; 
more than one-half of the potential plant stubble height 
remaining. 

Riparian Vegetative Zone Width 
(score each bank riparian zone 
facing downstream) – L, R (0-10 
pts./bank) 

4, 4 Marginal (3-5 pts.):  Width of riparian zone 6-12 meters; 
human activities have impacted zone a great deal. 

TOTAL SCORE 147 Supporting (147-176) 

Notes:   1Data presented is from Habitat Assessment Field Data Sheets (Barbour et al. 1999). 



Table 9.  Habitat Characterization/Water Quality Assessment –  
               Wood Creek (WC1) (2011). 
 

Habitat Assessment Scores 
– High Gradient Streams1 Score Condition Category 

Epifaunal Substrate/Available 
Cover (0-20 pts.) 8 

Marginal (6-10 pts.):  20-40% mix of stable habitat; habitat 
availability less than desirable; substrate frequently 
disturbed or removed. 

Embeddedness (0-20 pts.) 13 Suboptimal (11-15 pts.):  Gravel, cobble, and boulder 
particles are 25-50% surrounded by fine sediment. 

Velocity/Depth Regime (0-20 pts.) 
- (slow-deep, slow-shallow, fast-
deep, fast-shallow); (Slow is <0.3 
m/s, deep is >0.5 m.) 

14 Suboptimal (11-15 pts.):  Only 3 of the 4 regimes 
present. 

Sediment Deposition (0-20 pts.) 5 

Poor (0-5 pts.):  Heavy deposits of fine material; increased 
bar development; more than 50% of the bottom changing 
frequently; pools almost absent due to substantial sediment 
deposition. 

Channel Flow Status (0-20 pts.) 14 Suboptimal (11-15 pts.):  Water fills >75% of the available 
channel; or <25% of channel substrate is exposed. 

Channel Alteration (0-20 pts.) 19 Optimal (16-20 pts.):  Channelization or dredging absent 
or minimal; stream with normal pattern. 

Frequency of Riffles (or bends) (0-
20 pts.) 17 

Optimal (16-20 pts.):  Occurrence of riffles relatively 
frequent; ratio of distance between riffles divided by width 
of the stream <7:1 (generally 5 to 7); variety of habitat is 
key.  In streams where riffles are continuous, placement of 
boulders or other large, natural obstruction is important. 

Bank Stability (score each bank 
facing downstream) – L, R (0-10 
pts./bank) 

10, 9 
Optimal (9-10 pts.):  Banks stable; evidence of erosion or 
bank failure absent or minimal; little potential for future 
problems.  <5% of bank affected. 

Vegetative Protection (score each 
bank facing downstream) – L, R (0-
10 pts./bank) 

6, 6 

Suboptimal (6-8 pts.):  70-90% of the streambank 
surfaces covered by native vegetation; but one class of 
plants is not well-represented; disruption evident but not 
affecting full plant growth potential to any great extent; 
more than one-half of the potential plant stubble height 
remaining. 

Riparian Vegetative Zone Width 
(score each bank riparian zone 
facing downstream) – L, R (0-10 
pts./bank) 

6, 6 
Suboptimal (6-8 pts.):  Width of riparian zone 12-18 
meters; human activities have impacted zone only 
minimally. 

TOTAL SCORE 133 Partially Supporting (117-146) 

Notes:   1Data presented is from Habitat Assessment Field Data Sheets (Barbour et al. 1999). 
 



Table 10.  Habitat Characterization/Water Quality Assessment –  
                  Fish Creek (FC1) (2011). 
 

Habitat Assessment Scores 
– High Gradient Streams1 Score Condition Category 

Epifaunal Substrate/Available Cover 
(0-20 pts.) 7 

Marginal (6-10 pts.):  20-40% mix of stable habitat; 
habitat availability less than desirable; substrate 
frequently disturbed or removed. 

Embeddedness (0-20 pts.) 12 Suboptimal (11-15 pts.):  Gravel, cobble, and boulder 
particles are 25-50% surrounded by fine sediment. 

Velocity/Depth Regime (0-20 pts.) - 
(slow-deep, slow-shallow, fast-deep, 
fast-shallow); (Slow is <0.3 m/s, 
deep is >0.5 m.) 

7 Marginal (6-10 pts.):  Only 2 of the 4 regimes present. 

Sediment Deposition (0-20 pts.) 7 

Marginal (6-10 pts.):  Moderate deposition of new 
gravel, sand or fine sediment on old and new bars; 30-
50% of the bottom affected; sediment deposits at 
obstructions, constrictions, and bends; moderate 
deposition of pools prevalent. 

Channel Flow Status (0-20 pts.) 19 
Optimal (16-20 pts.):  Water reaches base of both 
lower banks, and minimal amount of channel substrate is 
exposed. 

Channel Alteration (0-20 pts.) 13 

Suboptimal (11-15 pts.):  Some channelization present, 
usually in areas of bridge abutments; evidence of past 
channelization, i.e., dredging, (greater than 20 yrs) may 
be present, but recent channelization is not present. 

Frequency of Riffles (or bends) (0-
20 pts.) 19 

Optimal (16-20 pts.):  Occurrence of riffles relatively 
frequent; ratio of distance between riffles divided by 
width of the stream <7:1 (generally 5 to 7); variety of 
habitat is key.  In streams where riffles are continuous, 
placement of boulders or other large, natural 
obstruction is important. 

Bank Stability (score each bank 
facing downstream) – L, R (0-10 
pts./bank) 

9, 9 
Optimal (9-10 pts.):  Banks stable; evidence of erosion 
or bank failure absent or minimal; little potential for 
future problems.  <5% of bank affected. 

Vegetative Protection (score each 
bank facing downstream) – L, R (0-
10 pts./bank) 

7, 7 

Suboptimal (6-8 pts.):  70-90% of the streambank 
surfaces covered by native vegetation; but one class of 
plants is not well-represented; disruption evident but not 
affecting full plant growth potential to any great extent; 
more than one-half of the potential plant stubble height 
remaining. 

Riparian Vegetative Zone Width 
(score each bank riparian zone 
facing downstream) – L, R (0-10 
pts./bank) 

7, 7 
Suboptimal (6-8 pts.):  Width of riparian zone 12-18 
meters; human activities have impacted zone only 
minimally. 

TOTAL SCORE 130 Partially Supporting (117-146) 

Notes:   1Data presented is from Habitat Assessment Field Data Sheets (Barbour et al. 1999). 



Table 11.  Habitat Characterization/Water Quality Assessment –  
                  Fish Creek (FC2) (2011). 
 

Habitat Assessment Scores 
– High Gradient Streams1 Score Condition Category 

Epifaunal Substrate/Available 
Cover (0-20 pts.) 12 

Suboptimal (11-15 pts.):  40-70% mix of stable habitat; well-
suited for full colonization potential; adequate habitat for 
maintenance of populations; presence of additional substrate in 
the form of new fall, but not yet prepared for colonization 
(may rate high end of scale) 

Embeddedness (0-20 pts.) 14 Suboptimal (11-15 pts.):  Gravel, cobble, and boulder 
particles are 25-50% surrounded by fine sediment. 

Velocity/Depth Regime - (0-20 
pts.) - (slow-deep, slow-shallow, 
fast-deep, fast-shallow); (Slow is 
<0.3 m/s, deep is >0.5 m.) 

17 Optimal (16-20 pts.):  All four regimes present. 

Sediment Deposition (0-20 pts.) 10 

Marginal (6-10 pts.):  Moderate deposition of new gravel, 
sand or fine sediment on old and new bars; 30-50% of the 
bottom affected; sediment deposits at obstructions, 
constrictions, and bends; moderate deposition of pools 
prevalent. 

Channel Flow Status (0-20 pts.) 19 Optimal (16-20 pts.):  Water reaches base of both lower 
banks, and minimal amount of channel substrate is exposed. 

Channel Alteration (0-20 pts.) 19 Optimal (16-20 pts.):  Channelization or dredging absent or 
minimal; stream with normal pattern. 

Frequency of Riffles (or bends) (0-
20 pts.) 17 

Optimal (16-20 pts.):  Occurrence of riffles relatively 
frequent; ratio of distance between riffles divided by width of 
the stream <7:1 (generally 5 to 7); variety of habitat is key.  In 
streams where riffles are continuous, placement of boulders or 
other large, natural obstruction is important. 

Bank Stability (score each bank 
facing downstream) – L, R (0-10 
pts./bank) 

8, 8 
Suboptimal (6-8 pts.):  Moderately stable; infrequent, small 
areas of erosion mostly healed over.   5-30% of bank in reach 
has areas of erosion. 

Vegetative Protection (score each 
bank facing downstream) – L, R (0-
10 pts./bank) 

8, 8 

Suboptimal (6-8 pts.):  70-90% of the streambank surfaces 
covered by native vegetation; but one class of plants is not 
well-represented; disruption evident but not affecting full plant 
growth potential to any great extent; more than one-half of the 
potential plant stubble height remaining. 

Riparian Vegetative Zone Width 
(score each bank riparian zone 
facing downstream) – L, R (0-10 
pts./bank) 

8, 8 Suboptimal (6-8 pts.):  Width of riparian zone 12-18 meters; 
human activities have impacted zone only minimally. 

TOTAL SCORE 156 Supporting (147-176) 

Notes:   1Data presented is from Habitat Assessment Field Data Sheets (Barbour et al. 1999). 



Table 12.  Benthic Macroinvertebrate Data for Sampled Stream Sections at Butte Highlands Mine (2011). 

Taxonomic Group 
Basin 
Creek 
(BC1) 

Middle Fork 
Moose 

Creek (MC1) 

Middle Fork 
Moose Creek 

(MC2) 

Unnamed 
Tributary 

(UT1) 

Unnamed 
Tributary 

(UT2) 

Fish 
Creek 
(FC1) 

Fish 
Creek 
(FC2) 

Wood 
Creek 
(WC1) 

         
COLEOPTERA (beetles)         
Elmidae         
  Heterlimnius sp. 216 9 90  79  66  
  Lara sp.   2      
  Optioservus sp.    140  41   
         
DIPTERA (true flies)         
Ceratopogonidae 1   1     
Chironomidae 48 15 24 32 31 2 60 21 
Empididae         
  Chelifera sp.       1 1 
Psychodidae 4       1 
Simuliidae   3 1     
Stratiomyidae   6      
  Euparyphus sp.  1       
Tipulidae         
  Dicranota sp. 26 15 4 1 5 12 2 6 
  Hexatoma sp. 3  13  5 1  1 
  Tipula sp.  1 3 1     
  immature       1  
          
EPHEMEROPTERA 
(mayflies)         

Ameletidae         
  Ameletus sp.    12   5 6 
Baetidae         
  Baetis bicaudatus 5 13 2 7 20 13 5 1 
  Baetis tricaudatus 3 50 2 8 4    
Ephemerellidae         
 Caudatella hystrix 1        
 Drunella doddsi 2 5 2  3 14 20 28 
 Drunella spinifera 2 3 23  4  1  
 Ephemerella sp. 14 23 96 49 25  6 2 
immature    6  1 3  
Heptageniidae         
  Cinygma sp.?  22  2     



  Cinygmula sp.  6  2 4 18 22 42 
  Epeorus deceptivus      1   
  Epeorus grandis      69 5  
  Rhithrogena sp.       2  
immature 4 21 4 50 38  1 44 
Leptophlebiidae         
  Paraleptophlebia   debilis 46 26 4 8 14   1 
         
PLECOPTERA (stoneflies)         
Capniidae         
immature     1 1  1 
Chloroperlidae         
  Sweltsa sp. 13 10  47 40 36 18 36 
Leuctridae         
  immature   2    1  
Nemouridae         
   Visoka cataractae       2 8 
  Zapada cincitipes 
 36 197 12 2 45  2  

  Zapada columbiana      11 30  
  Zapada oregonensis group      26 57 13 
Peltoperlidae         
  Yoroperla brevis      60 50 31 
Perlodidae         
  Megarcys sp.   4  11 102 68 13 
  Isoperla sp.  2       
  immature 5 37 9  2   1 
Taeniopterygidae         
  Taenionema sp. 2 4  1 7 3 3  
         
TRICHOPTERA 
(caddisflies)         

Apataniidae         
  Apatania sp. 1 8  1 11  2 2 
Brachycentridae         
  Micrasema sp.  9 7 1 26    
Glossosomatidae         
  Glossosoma sp. 1   2 2 4  1 
Hydropsychidae         
  Arctopsyche grandis   1      
  Parapsyche elsis 1 26 1  3 12 10 1 
immature       2  



Lepidostomatidae         
  Lepidostoma sp.    6 2 1   
Limnephilidae         
  Ecclisomyia  sp. 28   59 13  10 12 
immature     1   1 
Philopotamidae         
  Dolophilodes sp.     4    
Rhyacophilidae         
  Rhyacophila angelita     1    
  Rhyacophila coloradensis       6  
  Rhyacophila narvae 6   8 7  16 3 
  Rhyacophila vemna & brunnea 
grs. 10 31 8 9 29 5 10 4 

  Rhyacophila verrula 1     1  1 
  immature 1  3  9 2   
Uenoidae         
  Neothremma sp.      1 1 1 
         
NON-INSECT TAXA         
Annelida   1   4 6  
Gammarus 1        
Nematoda 1 1     1  
Sphaeriidae 4  2 8 2    
Turbellaria 14 1  20 2 15 11 4 
         

TOTAL INDIVIDUALS 500 536 3281 484 450 456 506 2871 

Note:  1Total Kick sample used 



 

Table 13.  Benthic Macroinvertebrate Metrics for Sampled Stream Sections at Butte Highlands Mine (2011).  

Stream Reach Taxa 
Richness % EPT % Chironomidae % Coleoptera % Ephemeroptera % Plecoptera % Trichoptera 

Basin Creek (BC1) 29 36.4 9.6 43.2 15.4 11.2 9.8 

Middle Fork Moose 
Creek (MC1) 23 92.0 2.8 1.7 31.5 46.6 13.8 

Middle Fork Moose 
Creek (MC2) 24 54.9 7.3 28.0 40.6 8.2 6.1 

Unnamed Tributary 
(UT1) 25 57.9 6.6 28.9 29.8 10.3 17.7 

Unnamed Tributary 
(UT2) 28 72.4 6.9 17.6 24.9 23.6 24.0 

Fish Creek (FC1) 24 83.6 0.4 9.0 25.4 52.4 5.7 

Fish Creek (FC2) 31 70.8 11.9 13.0 13.8 45.7 11.3 

Wood Creek (WC1) 26 88.2 7.3 0.0 43.2 35.9 9.1 

 



Table 14.  Periphyton Data for Sampled Stream Sections at Butte Highlands Mine (2011). 

Taxonomic Group Basin Creek 
(BC1) 

Middle Fork 
Moose 

Creek (MC1) 

Unnamed 
Tributary 

(UT1) 

Unnamed 
Tributary 

(UT2) 

Fish Creek 
(FC1) 

Fish Creek 
(FC2) 

Wood 
Creek 
(WC1) 

Achnanthes conspicua   11 1    
Achnanthidium affine 5 30   33 34  
Achnanthidium exiguum 4       
Achnanthidium minutissimum 181 588 527 189 458 319 8 
Achnanthidium minutissimum v. 
gracillima   79 4    

Achnanthidium rivulare  4 5     
Achnanthidium thienemannii  6 14     
Adlafia bryophila     1   
Adlafia minuscula 4    8 38  
Amphipleura pellucida    1    
Amphora copulata   2 2  1  
Amphora inariensis 25  4 2  9  
Amphora montana      1  
Amphora pediculus 29   2 5 14  
Aulacossira crenulata    10   4 
Caloneis    4    
Caloneis bacillum 5   2    
Cocconeis disculus   2     
Cocconeis placentula 67 15 13 20 1 9 88 
Cymbella 2 2 4     
Cymbella excisa  14 11 17    
Cymbella neocistula   4  2   
Cymbella subaequalis    3    
Cymbella subturgidula   10 29    
Diatoma mesodon   4  7 8  
Diatoma moniliformis 32   7  2  
Diploneis    2    
Diploneis oblongella  9  3    
Encyonema reichardtii  69    9  
Encyonema silesiacum 2 3 6 12    
Encyonopsis subminuta 1       
Eolimna minima 47   6 11 34  
Eunotia bilunaris    1    
Fragilaria capucina   9 5 2 1  
Fragilaria capucina v. gracilis 1 1 4 6    
Fragilaria crotonensis   5     



Fragilaria vaucheriae 5  12 19 6 8  
Fragilaria vulgaris      1  
Geissleria acceptata 7   6 2 6 8 
Geissleria dolomitica      2  
Geissleria paludosa      2  
Gomphoneis   2     
Gomphonema 9 4  6 27 7 8 
Gomphonema angustatum 2 2  2 138 111  
Gomphonema citera     13 2  
Gomphonema clavatum     17 2  
Gomphonema drutelingense      1  
Gomphonema exilissimum 2       
Gomphonema kobayasii 2 2 8 12    
Gomphonema micropus 2 2    3  
Gomphonema olivaceum  2     4 
Gomphonema parvulum 2  3 10 1  4 
Gomphonema truncatum  1 2     
Gomphonema utae     10 5  
Hantzschia amphioxys 1       
Karayevia clevei   2   1  
Karayevia laterostrata    1    
Luticola    1    
Mayamaea atomus   1     
Meridion circulare 20 2 2 8 3  6 
Meridion circulare v. constrictum      3  
Navicula 2 2  5 2   
Navicula antonii     1 30  
Navicula capitatoradiata  2  2    
Navicula caterva 6  2 8 4 12  
Navicula cincta    2    
Navicula cryptocephala 9 4 2 2  1  
Navicula cryptotenella     3 5  
Navicula cryptotenelloides     4 7  
Navicula gregaria 2     2 18 
Navicula menisculus 2   2  4  
Navicula pseudotenelloides    1    
Navicula pseudoventralis    3    
Navicula radiosa 2 1  4    
Navicula reichardtiana    2    
Navicula tripunctata 84 3 2 18 11 19  
Navicula veneta   4 1    
Navicula ventralis       2 



Navicula wiesneri 2    1 19  
Nitzschia 4 2  6    
Nitzschia acicularis    8    
Nitzschia amphibian  2      
Nitzschia archibaldii    70    
Nitzschia dissipata 93  2 60 2 8 2 
Nitzschia dissipata v. media    2    
Nitzschia frustulum    2    
Nitzschia gracilis   1 6    
Nitzschia heufleriana 2     5  
Nitzschia inconspicua      1  
Nitzschia linearis 3  3 37   12 
Nitzschia palea      2  
Nitzschia paleacea    13 3   
Nitzschia perminuta   1 8  1 4 
Nitzschia pura   1 39 2   
Nitzschia pusilla 2  2     
Nitzschia radicula    2   4 
Nitzschia sinuate  5      
Nitzschia sociabilis    2    
Nitzschia vermicularis    2    
Pinnularia    2    
Placoneis elginensis 2       
Planothidium 6 2      
Planothidium delicatulum   1     
Planothidium dubium   5   1  
Planothidium frequentissimum 72  19 28 2 10 462 
Planothidium haynaldii       12 
Planothidium lanceolatum 4  1 8 6 6 6 
Planothidium peragalli    2    
Planothidium rostratum    2 5   
Psammothidium subatomoides    4  1  
Pseudostaurosira parasitica    1    
Reimeria sinuata    2  1 18 
Rhoicosphenia abbreviata 30 2  6 2 3 124 
Sellaphora pupula 2       
Sellaphora seminulum    1   4 
Stauroneis kriegeri     1   
Staurosira construens v. venter  2  8  4  
Staurosirella kriegeri       2 
Staurosirella leptostauron 8 2 6 8 4 7  
Staurosirella pinnata 2 15  13  8  



Surirella    2    
Surirella brebissonii    2    
Surirella ovalis    2    
Synedra ulna 4  2 9  2  
Synedra ulna v. contracta      1  
Tetracyclus rupestris     2 7  

TOTAL INDIVIDUALS 800 800 800 800 800 800 800 

 



Table 15.  Periphyton Metrics for Sampled Stream Sections at Butte Highlands Mine (2011). 

Metrics Basin Creek 
(BC1) 

Middle Fork 
Moose Creek 

(MC1) 

Unnamed 
Tributary 

(UT1) 

Unnamed 
Tributary 

(UT2) 

Fish Creek 
(FC1) 

Fish Creek 
(FC2) 

Wood 
Creek 
(WC1) 

Com m unity S tructure        

Shannon H (log2) 4.006 (Excellent) 1.812 (Fair) 2.397 (Good) 4.784 (Excellent) 2.512 (Good) 3.690 
(Excellent) 2.252 (Good) 

Species Richness 46 (Excellent) 31 (Excellent) 42 (Excellent) 74 (Excellent) 36 (Excellent) 53 (Excellent) 21 (Good) 

Native Taxa % 1.00% 0.75% 3.38% 6.13% 0.63% 1.50% 0.25% 

Cosmopolitan Taxa % 88.63% 82.00% 80.63% 66.25% 65.63% 64.13% 94.50% 

Mountain Rare Taxa % 0.00% 0.50% 1.88% 3.63% 0.00% 0.00% 0.00% 

Dominant Taxon % 22.63% 
(Excellent) 73.50% (Fair) 65.88% (Fair) 23.63% (Excellent) 57.25 (Fair) 39.88% 

(Good) 57.75% (Fair) 

S edim ent        

Siltation Taxa % 34.38% (Good) 2.63% (Excellent) 2.63% (Excellent) 40.88% (Fair) 6.88% 
(Excellent) 

24.75% 
(Good) 

6.75% 
(Excellent) 

Motile Taxa % 41.88% 3.75% 3.38% 43.63% 7.63% 28.13% 9.25% 

Mountain Brackish Taxa % 91.50% 88.63% 83.25% 86.37% 91.63% 92.50% 94.75% 

Organic Nutrients        

Pollution Index 2.658 (Excellent) 2.965 (Excellent) 2.873 (Excellent) 2.538 (Excellent) 2.683 
(Excellent) 

2.554 
(Excellent) 2.320 (Good) 

Nitrogen Heterotroph Taxa 
% 6.13% 0.25% 0.50% 5.00% 1.88% 4.63% 1.00% 

Low DO Taxa % 6.38% 0.00% 0.88% 3.50% 1.50% 4.75% 3.25% 

Inorganic Nutrients        

Nitrogen Autotroph Taxa % 84.00% 83.75% 80.63% 76.25% 83.63% 70.38% 94.75% 

Meta ls        

Disturbance Taxa % 22.63% 
(Excellent) 73.50% (Fair) 75.75% (Poor) 24.13% (Excellent) 57.25% (Fair) 39.88% 

(Good) 
1.00% 

(Excellent) 
Metals Tolerant Taxa % 8.63% 0.50% 5.38% 11.13% 4.63% 11.63% 1.75% 

Abnormal Cells % 0.25% (Good) 0.00% (Excellent) 0.13% (Good) 0.00% (Excellent) 0.25% (Good) 0.25% (Good) 0.00% 
(Excellent) 

Montana DEQ Mountains 
(Bahls 1992) – MTM 

BioIndex Rating 
Good Fair Poor Fair Fair Good Fair 

 



 

Table 16.  Periphyton Increaser/Decreaser Taxa Metrics for Sampled Stream Sections at  
                 Butte Highlands Mine (2011).    
 

Metrics Basin Creek 
(BC1) 

Middle Fork 
Moose Creek 

(MC1) 

Unnamed 
Tributary 

(UT1) 

Unnamed 
Tributary 

(UT2) 

Fish Creek 
(FC1) 

Fish Creek 
(FC2) 

Wood Creek 
(WC1) 

Mountains General 
Increasers Taxa % 38.88 7.13 4.88 26.88 21.50 26.38 29.75 

Mountains Metals 
Increasers Taxa % 10.63 3.88 1.38 5.50 1.63 5.63 15.50 

Mountains Nutrient 
Increasers Taxa % 17.25 2.63 3.00 9.00 18.13 16.13 27.00 

Mountains Sediment 
Increasers Taxa % 18.75 1.13 0.50 13.88 2.25 5.38 18.25 

 



 

 
 

APPENDIX A 
 

Montana Fish, Wildlife & Parks Scientific Collector’s Permit





 

 
 

APPENDIX B 
 

REPRESENTATIVE PHOTOGRAPHS 
 



 
Basin Creek (BC1) – Looking upstream at upstream net location. 
 

 
Basin Creek (BC1) – Looking upstream at channel. 
 



 
Basin Creek (BC1) – Looking downstream at downstream net location. 
 

 
Middle Fork Moose Creek (MC1) – Looking downstream at upstream net location. 
 



 
Middle Fork Moose Creek (MC1) – Looking upstream at channel. 
 

 
Middle Fork Moose Creek (MC1) – Looking upstream at downstream net location.   



 
Middle Fork Moose Creek (MC2) – Looking downstream at upstream net location. 
 

 
Middle Fork Moose Creek (MC2) – Looking downstream at channel. 
 



 
Middle Fork Moose Creek (MC2) – Looking upstream from downstream net location. 
 

 
Middle Fork Moose Creek (MC2) – Adult Yellowstone cutthroat trout. 
 
 



 
Unnamed Tributary (UT1) – Looking upstream at upstream net location. 
 

 
Unnamed Tributary (UT1) – Looking downstream at channel. 
 



 
Unnamed Tributary (UT1) – Looking upstream at downstream net location. 
 

 
Unnamed Tributary (UT2) – Looking upstream at upstream net location. 
 



 
Unnamed Tributary (UT2) – Looking downstream at channel. 
 

 
Unnamed Tributary (UT2) – Looking upstream from downstream net location. 
 



 
Unnamed Tributary (UT2) – Yellowstone cutthroat trout. 
 

 
Wood Creek (WC1) – Looking upstream at upstream net location. 
 



 
Wood Creek (WC1) – Looking upstream at channel. 
 

 
Wood Creek (WC1) – Looking upstream at downstream net location. 
 



 
Fish Creek (FC1) – Looking upstream at upstream net location. 
 

 
Fish Creek (FC1) – Looking upstream at channel. 
 



 
Fish Creek (FC1) – Looking upstream at downstream net location. 
 

 
Fish Creek (FC2) – Looking upstream at upstream net location. 
 



 
Fish Creek (FC2) – Looking upstream at channel. 
 
 

 
Fish Creek (FC2) – Looking downstream at downstream net location. 
 



 
Fish Creek (FC2) – Westslope cutthroat trout. 
 
 
 
 



851 Bridger Drive, Suite F 
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MEMORANDUM 
 

 
TO: 
 

Henry Bogert, Mining Engineer   
Butte Highlands Joint Venture 

 
FROM: 
 
 

 
Shane Matolyak, Environmental Scientist, Tetra Tech 
 

 
DATE: 
 

May 4, 2011 

RE: 
 
 
 

Butte Highlands Mine 
Response to Deficiency Review Comments Regarding   
Ore Stockpile (First Deficiency Review Comment # 49, 
Second and Third Deficiency Review Comment #24) 
  

 
cc:   
 
Allan R. Kirk, 
Senior Project 
Manager, Tetra 
Tech 
 

 
 
Background 
 
Montana Department of Environmental Quality has commented on the Butte Highlands Joint 
Venture Mine’s Plan of Operations in a series of three deficiency reviews.  During each review, 
comments were raised concerning the size and location of the ore stockpile and the potential 
need for covering the stockpile during periods of inclement weather when trucks cannot haul ore 
off of the site.  The following discussion addresses MDEQ’s comments. 
 
 
Response to Comments 
 
The ore stockpile will be located adjacent to the mine portal within the current surface portal pad 
facility footprint (Figure 1) and up gradient of sediment ponds.  The stockpile will hold 
approximately 5,000 tons of ore at its maximum capacity.  The actual size of the stockpile at a 
given time will vary depending on the amount of time elapsing since ore was last hauled away for 
milling.   
 
Because the mine will operate year-round, haul and access roads will be maintained throughout 
the year including periods of inclement weather.  Therefore inclement weather is not expected to 
significantly delay ore hauling activities, which are anticipated to occur seven days per week.  
Ore will be loaded onto trucks and removed from the stockpile on such a frequent basis that it 
would be impracticable to continuously operate any sort of removable cover.   
 
More importantly, the construction of any type of more permanent cover over the ore stockpile is 
believed to be of little to no benefit.  Because of the coarse fragmental nature of the mined ore 
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and the frequency of haulage to the offsite mill, wind and water erosion are not likely to transport 
sediment from the stockpile into receiving streams.   
 
The short residence time of ore in the stockpile also makes it unlikely that weathering and 
oxidation reactions would result in significant acid generation or metal mobility during the time 
that a given truck load of ore remains in the stockpile.  This statement is supported by the 
behavior typically observed during 20-week humidity cell tests (ASTM D 5744-96) on numerous 
samples of acid producing materials.  During such tests it is common for leachate acidity and 
metal concentrations to remain at low initial levels for a period of a few weeks, followed by a 
short lived spike, then (in the case of an acid generating material) a steady increase in both 
acidity and metal concentrations later during the 20-week test period.   
 
The initial peak in acidity and metal concentrations is attributed to the increased reactivity of 
fined-grained material with freshly exposed surfaces that are a result of crushing and grinding 
procedures required by the test method (Price, 1997).  Stockpiled ore will consist of 
proportionally very little fine-grained material compared to a humidity cell test sample and 
therefore the initial spike in acidity or metal mobility is not to be expected to occur.  Additionally, 
the residence time of ore in the stockpile will be much less than a few weeks which makes it 
even less likely that exposure to weathering and oxidation will be of an adequate duration from 
the stockpile might be considered if long periods of shut-down are anticipated. 
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1.0 INTRODUCTION  

Butte Highlands Joint Venture, LLC (BHJV) contracted Tetra Tech to investigate treatment 
options for the water from the Butte Highlands Mine dewatering system. BHJV desires the ability 
to discharge the treated water to the local stream system, which requires meeting the stringent 
surface water quality discharge standards set forth by the Montana Department of 
Environmental Quality (MTDEQ). A conceptual evaluation of high recovery membrane (HRM) 
water treatment using reverse osmosis membranes was performed by Tetra Tech and the 
findings summarized in a Technical Memorandum dated November 29, 2011 for conceptual 
level treatment of the Butte Highland Mine discharge water, to meet the anticipated effluent 
values for surface water discharge as required. Results of this conceptual evaluation indicated a 
high probability of meeting the discharge water quality standards through the HRM system. 

Following the results of the conceptual analysis, and at the request of BHJV, Tetra Tech 
provided a proposed plan for a bench-scale feasibility analysis to treat water from the Butte 
Highlands Mine dewatering system. This report presents the findings and summarizes the 
feasibility study results of the bench scale HRM treatment system, and provides recommended 
next steps for water treatment and future study of potential waste disposal options. 

1.1 Background 

The MTDEQ surface water discharge water quality standards are defined in Circular DEQ-7 
Montana Numeric Water Quality Standards, August 2010. The MTDEQ water quality document 
provides numeric standards for Montana’s surface water discharges as developed in 
compliance with the Federal Clean Water Act (CWA) and intended to protect designated 
beneficial uses of state waters. The values published in Circular DEQ-7 are based on human 
health standards and are general for surface water discharges to the state waters. In addition to 
the general surface water discharge standards set forth in Circular DEQ-7, the State of Montana 
has adopted nondegradation rules, which are in place to protect high quality state ground and 
surface waters. Any person or entity who conducts an activity that may impact water quality of 
the state must comply with the nondegradation requirements under the MTDEQ. The Butte 
Highlands treated water is considered a point source discharge into state waters and as such 
the discharge must be permitted by the MTDEQ under a site specific Montana Pollutant 
Discharge Elimination System Permit (MPDES) to be developed under the water quality 
standards and nondegradation rules. The specific values for the Butte Highlands discharge 
water were calculated based on water quality sampling results at eight receiving stream 
monitoring stations near the site and are discussed below. 

Based on the MTDEQ surface discharge water quality requirements, theoretical modeling and 
the need to minimize the concentrate discharge from the system as waste, it was determined 
that High Recovery Membrane (HRM) treatment using reverse osmosis membranes, followed 
by Interstage Precipitation Reaction (IPR) technology would be the most likely treatment 
technology concept to achieve the project goals for the bench-scale testing. The bench-scale 
testing for the HRM/IPR system was contracted to Harrison Western Construction Company 
(HWCC) in Lakewood, Colorado who has successfully developed and field proven the HRM/IPR 
technology and equipment  

On Friday, January 13, 2012, Allan Kirk and Shane Matolyak, of Tetra Tech met with 
representatives from MTDEQ to discuss the project in general and specific discharge target 
concentrations for the treated water for the MPDES permit. As a result of this meeting, Tetra 
Tech came to understand the likely limits for the surface discharge. These limits would be based 
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on the 25th percentile of the average concentration from eight monitoring stations and adding 
the trigger value, or nondegradation limit, with a definite concentration value. The New 
Treatment Target concentrations were re-calculated based on this information and are also 
presented in Appendix A.  

Based on the original treatment target values, the treatment strategy for the bench scale test 
was determined, which allowed HWCC to physically process a representative sample of the 
mine discharge water through bench-scale equipment in a controlled laboratory setting. The 
representative sample was comprised of equal amounts from existing dewatering well DWW10-
01 along with piezometers UGPZ-03 and UGPZ-04, with the understanding that the piezometers 
noted are most likely to be replaced with future dewatering wells. This level of study provided 
the opportunity to validate the previous model simulation, while identifying potential issues that 
are otherwise unavailable through the initial theoretical analysis.  

HWCC has developed High Recovery Membrane (HRM) systems to treat mining process and 
waste water and custom designs each system to achieve maximum recovery. In addition to the 
HRM systems, HWCC has also developed proprietary and proven Interstage Precipitation 
Reactors (IPRs) capable of processing the concentrate streams from HRM systems. The 
recovery of a single stage of HRM is limited by precipitation of super-saturated organic salts 
within the concentrate stream. The most problematic salts tend to be calcium sulfate and 
calcium carbonate, which can precipitate on the membrane surface and render the membrane 
ineffective without a thorough cleaning, or in some cases replacement. Chemical additives, also 
known as antiscalants, can be added to the water to be treated, which will inhibit precipitation of 
the salts to a point and result in higher recovery rates. HWCC has developed the IPR 
technology to process the concentrated stream from the HRM system by converting super-
saturated constituents in the HRM concentrate streams back to an equilibrium state and 
allowing for a second stage of HRM to be accomplished.  

A second limiting factor for recovery in HRM systems is the silica content. When silica 
concentrations are high, the silica will react with the calcium and magnesium in the water and 
form polymers, which effectively bind-off the membrane and inhibit effective contaminant 
removal and recovery of the water being treated. The IPR process removes excess silica as 
well to allow for further membrane processing. The net result is even higher recoveries than are 
possible with the use of antiscalants alone. Recoveries of the volume of mine water treated in 
these systems have been proven to be, in some cases in excess of 99 percent. Additional 
details of the HRM/IPR systems are available in HWCC’s Bench Test Report provided in 
Appendix A.  

The Butte Highlands Mine requires dewatering of the underground mine workings during 
exploration, development and operations of the mine. This water is collected in a sump system 
and must be treated before surface discharge to the surrounding environment. Tetra Tech 
understands that the ultimate build out of the Butte Highlands Mine may potentially generate 
dewatering flows of 750 gallons per minute (gpm). In addition to meeting the strict water quality 
requirements, BHJV desires to minimize the waste generated from the water treatment system 
to be disposed of. The primary goal of the bench-scale study was to define the effectiveness of 
meeting the water quality requirements determined for the site through the use of a High 
Recovery Membrane (HRM) system and Interstage Precipitation Reactor (IPR). Secondarily, the 
study was designed to provide preliminary information on maximizing overall system recovery of 
the treated water resulting in waste minimization.  
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A full suite analysis of the composite water sample received from BHJV at the testing facility 
was performed to determine the constituents which do not meet discharge water quality 
standards. The complete sampling results for the raw water are presented Appendix A and the 
constituents with concentrations in excess of treatment target values are presented in Figures 1 
and 2. Figures 1 and 2 show the concentrations of the parameters of concern that do not 
currently meet discharge water quality requirements relative to the treatment target values. The 
dark red value indicates the discharge treatment target concentration in milligrams per liter 
(mg/L). The concentration shown in light red is the difference between the measured value of 
the constituent in the feed water and the treatment target value. This is the overall concentration 
reduction required for each parameter to meet the surface discharge treatment target 
concentrations.  

 

 

 Figure 1.  Feed Water Concentrations of Constituents of Concern 

0.000

0.001

0.002

0.003

0.004

0.005

0.006

0.007

C
o

n
ce

n
tr

at
io

n
 (

m
g/

L)
 

Feed Water Concentrations Relative to Treatment Target Values 

Treatment Target Concentration Feed Water Concentration



Bench Scale Feasibility Analysis Report Butte Highlands Joint Venture, LLC 

Tetra Tech March 19, 2012 4 

 

Figure 2.  Additional Feed Water Concentrations of Constituents of Concern 

The constituents in the BHJV raw water sample either at the discharge limits or higher and 
unable to meet the required discharge limits include arsenic, barium, copper, fluoride, iron, lead, 
manganese, nickel, nitrate, ammonia, nitrate+nitrite, strontium, uranium and zinc as shown in 
Figures 1  and 2.  

It is important to note that the treatment target value for dissolved beryllium was calculated to be 
0.0000523 mg/L and for total beryllium was calculated to be 0.000054 mg/L. The method 
detection limit (MDL), which is the lowest measurable value of the state of the art equipment 
used to measure the sample values, is reported by the laboratory as 0.000092 mg/L for both 
total and dissolved beryllium as indicated in purple in Appendix A. The MDL is greater than the 
treatment target for dissolved and total beryllium resulting in an unmeasurable and unattainable 
concentration of this parameter. 

All other discharge concentration requirements are within the laboratory MDL ranges for the 
equipment used for sample laboratory analysis. 
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2.0 BENCH SCALE TESTING PROCEDURE 

The reverse osmosis membrane separates metal salts and other constituents in the feed water 
by passing the flow through a semi-permeable membrane. The membrane rejects the 
constituents, which are subsequently concentrated on the feed water side of the membrane, 
while the treated water is allowed to pass through the membrane. The treated, or permeate, 
water is collected on the outlet of the membrane and the waste stream or concentrate is 
collected as waste to be disposed of or further processed. As discussed above, the system 
setup for the bench-scale test was a two stage HRM system using high efficiency, low pressure 
reverse osmosis membranes with a single IPR between the stages as depicted in Figure 3. 

Stage 1 
Concentrate

HRM 1

Stage 1 
Permeate

IPR

HRM2

CaCO3, Si 
Solids

System Feed 
Water

Stage 2 
Concentrate

Stage 2 
Permeate

Stage 2 
Feed Water

 

Figure 3.  Bench Scale Conceptual Diagram 

To accomplish this study, BHJV collected a representative composite sample of 200 gallons of 
the mine dewatering discharge, as noted above. This sample was delivered to HWCCs office in 
Lakewood, Colorado where the study was conducted. A split sample was collected upon receipt 
of the water for analysis of the feed water to the system.  

The water treatment concept depicted in Figure 3 shows the feed water is pumped from the 
feed water storage tank through the first stage HRM, where the permeate is collected and water 
quality samples obtained for laboratory analysis. The concentrate is sampled for water quality 
as well and directed to the first stage IPR. The concentrations of the constituents are reduced in 
the IPR to levels amenable for feed to the second stage HRM. The IPR discharge was sampled 
for water quality analysis and directed through the second HRM for additional contaminant 
removal. The permeate and concentrate from the second stage HRM were each sampled for 
water quality analysis and all samples were delivered to Pace Analytical Services, Inc. (Pace) in 
Billings, Montana and analyzed for concentrations of key constituents relevant to this bench 
scale study.  

In total, six samples were collected and sent to Pace for analysis at each stage and the naming 
convention is as follows: 

 BHM-1-RAWF - Raw composite water sample received from the Butte Highlands 
dewatering system. Feed water to treatment system and referred to as overall system 
feed water. 
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 BHM-HRM-1-CONC90% - First stage HRM system concentrate stream at 90 percent 
recovery and referred to as Stage 1 concentrate. Sent to first stage IPR for additional 
treatment. 

 BHM-HRM-1-PERM90% - First stage HRM system permeate stream at 90 percent 
recovery and referred to as Stage 1 permeate. No additional processing of first stage 
HRM permeate performed. 

 BHM-1-IPR1-EFF - IPR effluent and referred to as Stage 2 feed water. Sent to second 
stage HRM as feed water. 

 BHM-HRM-2-CONC6% - Second stage HRM system concentrate stream at 66 percent 
recovery and referred to as Stage 2 concentrate. No additional processing of second 
stage HRM concentrate performed. 

 BHM-HRM-2-PERM66% - Second stage HRM system permeate stream at 66 percent 
recovery and referred to as Stage 2 permeate. No additional processing of second stage 
HRM permeate performed. 

The results of the sampling allow evaluation of the treatment process and identification of 
potential issues which could impact future system design. The results of the sampling are 
presented in Appendix A. 

The overall results of the bench-scale study from HWCC are presented in Appendix B and 
discussed in the subsequent sections. 
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3.0 RESULTS 

The results of the bench-scale testing confirmed the theoretical results of high recovery 
membrane treatment to meet the discharge water quality for the BHJV dewatering sample 
provided for testing with few exceptions. The constituents of concern for the BHJV mine water 
discharge include all of the feed water parameters which are present in concentrations greater 
than the allowable surface water discharge standard. They are herein referred to as constituents 
of concern, while all other water quality parameters are referred to as parameters.  

The results of the bench-scale testing indicate that the first stage HRM meets all surface water 
discharge treatment target values with the exception of ammonia. The analytical results of 
ammonia indicate that the concentration in the permeate stream is higher than the feed water. 
Rejection of ammonia in the HRM membrane tested is typically relatively high (90 percent or 
greater when pH is less than 6.0). It is suspected that the analytical results may not be accurate 
for the ammonia concentration reported in the permeate stream from the first stage HRM. The 
bench-scale testing was not specifically targeted to ammonia removal, and the pH was 
maintained at 7.0; however, future testing would provide the opportunity to adjust the pH to 6.0 
for improved ammonia removal in the system. The recovery for Stage 1 HRM volume was run at 
90 percent at an operating pressure of 135 pounds per square inch (psi). The rejection was as 
high as 98.5 percent for the parameters of concern and all parameters except ammonia were 
below the surface discharge limits of the MTDEQ. The results of the constituents of concern for 
Stage 1 HRM permeate are depicted in Figures 4 and 5. These figures indicate the 
concentration of the constituents of concern in darker blue and the lighter blue shows the 
difference between the treatment target value and the end concentration in the permeate, or 
how far below the treatment target value the results are. All other parameter results are shown 
in Appendix 1 and fall below the surface discharge standards. 
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 Figure 4.  Stage 1 HRM Permeate Concentrations of Constituents of Concern 
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Figure 5.  Additional Stage 1 HRM Permeate Concentrations of Constituents of 
Concern 

The concentrate stream from the Stage 1 HRM was sent to the first stage IPR. Water quality of 
the Stage 1 concentrate stream is tabulated in Appendix A. As expected, the water quality of the 
concentrate stream indicates concentration of most parameters in excess of the acceptable 
surface discharge standards as highlighted in yellow in Appendix A. This stream contains 
parameters which are super-saturated and is brought back to equilibrium through the IPR 
process as discussed previously. The effluent stream from the IPR process is then processed 
through the second stage HRM system.  

The water quality results of the IPR effluent, presented in Appendix A, indicate that there are 
several parameters with concentrations in excess of the acceptable surface water discharge 
limits and are highlighted in yellow. These constituents of concern are graphically presented in 
Figures 6, 7, and 8. As defined for the feed water, Figures 6 and 7 show the concentrations of 
the parameters of concern that do not currently meet discharge water quality requirements 
relative to the treatment target values. The dark red value indicates the discharge treatment 
target concentration in milligrams per liter (mg/L). The concentration shown in light red is the 
difference between the measured value of the constituent in the Stage 2 HRM feed water and 
the treatment target value. This is the overall concentration reduction required for each 
parameter to meet the surface discharge treatment target concentrations for the Stage 2 HRM.  
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Figure 6.  IPR Effluent Concentrations of Constituents of Concern 
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Figure 7.  Additional IPR Effluent Concentrations of Constituents of Concern 
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Figure 8.  Additional IPR Effluent Concentrations of Constituents of Concern 

The results of the Stage 2 HRM indicate that there are several parameters with concentrations 
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from Stage 2 would be blended together before discharge. The resulting blend, assuming 90 
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Appendix A. These results are graphically depicted in Figures 9 and 10.  
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Figure 9.  Blended Treated Water Concentrations of Constituents of Concern 
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Figure 10.  Additional Blended Treated Water Concentrations of Constituents of 
Concern 

The overall blended concentrations for the two permeate streams indicate that all 
concentrations for the system feed water constituents of concern are below the surface water 
discharge standards with the exception of nitrate, ammonia, and nitrate + nitrite in the final 
product water. The nitrogen containing compounds are chemically tied together and may further 
indicate laboratory error for these parameters. When Tetra Tech conferred with the laboratory 
on this potential error, the laboratory was unable to re-run the samples for the nitrogen 
containing parameters due to the limited hold-time for this parameter.  

The laboratory results indicate that ammonia concentration increases from the feed water to the 
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effluent as summarized in Table 1 below. The process of the interstage precipitation is only 
used to precipitate constituents out of the water and there is no addition of nitrogen compounds 
during this process or other justification for these parameters to increase in concentration.  

  

0.00

0.02

0.04

0.06

0.08

0.10

0.12

0.14

0.16

C
o

n
ce

n
tr

at
io

n
 (

m
g/

L)
 

Treated Water Concentration Relative to Treatment Target 

Discharge Concentration Treatment Target Concentration



Bench Scale Feasibility Analysis Report Butte Highlands Joint Venture, LLC 

Tetra Tech March 19, 2012 15 

Table 1.  Increased Reported Concentrations after IPR Stage 1 Treatment 

Constituent of 
Concern 

Stage 1 HRM 
Concentrate 

Concentration (mg/L) 
Stage 1 IPR Effluent 

Concentration (mg/L) 
Nitrate <0.015 2.5 

Nitrite <0.014 0.074 

Ammonia 0.13 0.18 

Nitrate + Nitrite 2.4 2.7 
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4.0 WATER TREATMENT SYSTEM COSTS AND POWER 
REQUIREMENTS 

To achieve the strict treatment standards set forth by MTDEQ for surface water discharge and 
to maximize the water recovered in the treatment process, the proposed HRM/IPR treatment 
system will utilize various ancillary components to accomplish the project goals. These ancillary 
components are anticipated to consist of multimedia and chemical addition pretreatment to 
optimize HRM/IPR performance followed by chemical addition post treatment as necessary for 
discharge and for preparation of waste stream and solids handling. Treatment system 
equipment will also include clean in place (CIP) components to allow for routine cleaning and 
maintenance of the treatment system as required.  

Budgetary capital costs for the HRM/IPR treatment system as described and capable of a total 
treatment capacity of 750 GPM are expected to range from $1,480,000 to $ 2,465,000 with 
anticipated operating costs ranging from $ 0.80 to $ 1.35 per 1000 gallons treated. It should be 
noted that a system of this type is modular in nature and can be developed in phases should 
dewatering operations of the mine develop over time and allow for a phased treatment 
approach. While many of the ancillary systems would typically be sized for the ultimate 
treatment capacity of 750 GPM, the HRM/IRP portion of the treatment system could potentially 
be developed in 250 GPM increments in an effort to substantially reduce initial capital costs. 

It should also be noted that these budgetary costs do not yet reflect specific costs associated 
with waste stream disposal as this study has largely focused on the treatability of the mine 
dewatering stream. Waste stream disposal requires further evaluation of concepts such as; 

 Use of the liquid waste stream in cemented paste backfill for mining operations 

 Solids precipitation, dewatering and solids disposal 

 Evaporation using open ponds when climatic conditions allow and thermal/mechanical 
systems when conditions require. 

Treatment system power requirements for the HRM/IPR technology will largely consist of 
electric induction motors used to develop the feed pressure necessary for successful membrane 
removal of the dissolved constituents. Larger induction motors within the system will be 
powered through variable frequency drives (VFD) to minimize in rush current during motor start 
up understanding that the mine will operate on generated power. VFDs will also be used to 
control various pressures and flows in a continued effort to minimize and control treatment 
system power needs. The total connected horsepower requirements of the HRM/IPR system 
along with the associated ancillary components (with the exception of waste stream disposal) is 
not expected to exceed 200 horsepower at any one time. 
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5.0 CONCLUSIONS AND RECOMMENDATIONS 

The primary goal of the bench-scale study was to define the effectiveness of meeting the water 
quality requirements determined for the site through the use of a High Recovery Membrane 
(HRM) system and Interstage Precipitation Reactor (IPR).  

The results of the bench-scale testing confirm that HRM/IPR technology is able to reduce the 
constituents of concern to below the surface water discharge standards set forth by the 
Montana Department of Environmental Quality (MTDEQ) through a Montana Pollution 
Discharge Elimination System permit specific to a discharge to the State waters, with the 
exception of the nitrogen containing compounds as discussed previously. The system for this 
bench-scale test included two stages of high membrane reverse osmosis treatment with IPR 
between stages.  

The results of the nitrogen containing compounds indicate that an increase in some of these 
parameters as discussed above. Low pressure, reverse osmosis is able to effectively remove 
these nitrogen containing compounds and the results from the laboratory are not aligned with 
typical and expected reverse osmosis treatment removal of these parameters based on 
experience. It is suspected that the laboratory results may not be accurate as these values are 
all expected to be lower than the measured values with this type of treatment. Typical and 
published removal rates of nitrate are 95 to 98 percent and expected ammonia removal at pH of 
6.0 is typically greater than 90 percent and slightly less at pH of 7.0, where this bench-scale 
study was performed. Based on these typical values, there is no justification for increased 
concentrations in the nitrogen compounds and the blended permeate discharge should meet 
surface water discharge concentrations from this system. Additional testing is warranted and 
recommended through on-site pilot-scale testing. 

Secondarily, the study was designed to provide preliminary information on maximizing overall 
system recovery of the treated water resulting in waste minimization.  

The Stage 1 HRM was run at a recovery rate of 90 percent and showed successful removal of 
the constituents of concern in the permeate stream. The effluent from the bench top IPR unit 
was then processed through a second HRM stage. Due to the hold-up volume (the minimum 
volume of water in the piping, tank and membrane required to operate the bench unit) of the 
Stage 2 HRM bench test unit and the volume of HRM concentrate sample required for analysis, 
the bench unit could only operate until 66 percent recovery before running out of water. The 
membrane achieved 66 percent recovery at a feed pressure of 160 psi, but it is projected that 
the second stage HRM could have easily achieved a recovery of 90 percent based on the water 
chemistry of the IPR effluent if more water was available for testing. With both stages of the 
bench-test at 90 percent recovery, the combined overall process recovery is 99 percent. 

At a flowrate of 750 gallons per minute (gpm), the concentrate to waste volume is approximately 
7.5 gpm, or 10,800 gallons per day (gpd) based on 24-hour operation at the plant. It is possible 
based on the results from the bench-scale study that a second stage IPR and third stage HRM 
could increase the recovery of the system to better than 99 percent. If a third stage allowed for 
50 to 90 percent recovery, the total concentrate to waste could potentially be reduced even 
further to 3.75 gpm (5,400 gpd) to 0.75 gpm (1,080 gpd).  

The bench-scale testing results support the conclusions of the conceptual analysis performed 
by Tetra Tech and presented in the findings summarized in a Technical Memorandum dated 
November 29, 2011 for conceptual level treatment of the Butte Highland Mine discharge water, 
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to meet the anticipated effluent values for surface water discharge as required. While important 
and useful information on appropriate treatment technology was gained from both the 
conceptual evaluation as well as the bench-scale testing, conclusive results for decision making 
are limited. The bench-scale testing showed that the technology chosen is indeed capable of 
removing most of the constituents of concern to acceptable levels based on the project goals. 
However, there are several factors that are not well defined at this scale of testing. These 
factors include: 

 Limited water sample availability - the water sample provided for the bench-scale testing 
is a composite sample collected over a limited period of time, resulting in uncertainty in 
water quality changes over time and limited data. Full-scale design of this type of 
treatment system is not recommended based on such limited data. 

 Potential water quality changes - The water sample tested for the bench-scale study was 
shipped from the site to the testing facility. The potential for changes in water quality 
exist due to several possible factors including; influence on quality due to the drums the 
sample was shipped in, or influence on water chemistry from factors like potential 
oxidation from exposure to air between the time of sample collection and sample testing. 

 Limitations of bench-scale equipment - As discovered during this testing, the recovery of 
the Stage 2 HRM was limited due to the hold-over volume of the system. Further, the 
limited concentrate volume from Stage 2 HRM did not allow for a second stage IPR to be 
performed. 

 Limited ability to characterize final waste stream - While the water treatment system is 
designed to maximize recovery of the treated water, there will be a waste stream which 
must be considered. The scale of this testing does not allow for adequate volumes of the 
final waste stream to be generated for characterization and decision making purposes. 

 The critical outstanding component of the treatment system at the Butte Highlands site is 
the composition and disposal of the concentrate stream from the HRM and the waste 
product from the IPR process. The pilot-scale study would provide the opportunity to 
characterize these waste streams and to evaluate the existing processes at the mine as 
well as other available technologies in order to define options for disposal.  

The bench-scale testing provided enough supporting evidence to confidently move forward to 
prove and optimize the technology chosen to meet the project requirements. The next step 
recommended is for an onsite pilot scale test to be performed. This would provide the data 
required for further characterization of the permeate streams for surface discharge and verify 
that the erroneous results of the nitrogen containing compounds are overcome as is expected 
with this technology.  

The water chemistry and system operations would be refined and optimized during the pilot-
scale testing based on real-time results found during the pilot-scale testing. This overall goal of 
this refinement and subsequent optimization would provide the information needed to 
characterize both product and waste streams, refine equipment power requirements and costs, 
refine system capital and operating costs and identify other operational decisions which could 
increase the success of the project.  

 



 

 

APPENDIX A 
  BENCH-SCALE WATER QUALITY RESULTS 



T=Toxic, 

C=Carcin, 

H=Harmful

Lowest

Applicable 

Std

Trigger 

Value
based on 25th prcntl 

receiving stream concs Laboratory PQL Laboratory MDL BHM-1-RAWF BHM-1-HRM1-PERM90% BHM-1-HRM1-CONC90% BHM-1-IPR1-EFF BHM-1-HRM2-CONC66% BHM-1-HRM2-PERM66%

Mix for surface 

discharge (675 gpm 

S1P, 67.5 gpm S2P) 

Alkalinity, Carbonate (mg CaCO3/L) 5 2.5 <2.5 <2.5 <2.5 469 <2.5 <2.5 <2.5

Alkalinity, Total (mg CaCO3/L) 5 2.5 160 9.5 824 608 792 24.0 10.8

Alkalinity, Bicarbonate (mg CaCO3/L) 5 2.5 160 9.5 824 139 792 24.0 10.8

Aluminum (mg/L) T 0.087 0.03 0.061 0.004 0.002 0.0028J 0.0029J 0.068 0.0059 0.036 0.0070 0.0033

Aluminum (mg/L)-Dissolved 0.03 0.034 0.004 0.002 0.0045 <0.0020 0.065 0.0038J 0.038 0.0044 0.0022

Antimony (mg/L) T 0.0056 0.0004 0.00058 0.0005 0.00007 <0.00025 <0.00025 0.0018 0.0016 0.0040 <0.00025 <0.00025

Antimony (mg/L)-Dissolved 0.0004 0.00057 0.0005 0.00007 <0.00025 <0.00025 0.0016 0.0014 0.0042 <0.00025 <0.00025

Arsenic (mg/L) C 0.01 0.0056 0.0005 0.00009 0.0066 0.0011 0.091 0.0070 0.060 0.0056 0.0015

Arsenic (mg/L)-Dissolved 0.0046 0.0005 0.00009 0.0066 0.00094 0.084 0.0062 0.061 0.0052 0.0013

Barium (mg/L) T 2 0.002 0.015 0.0003 0.00008 0.025 0.00055 0.30 0.0058 0.033 0.0031 0.0008

Barium (mg/L)-Dissolved 0.002 0.014 0.0003 0.00008 0.024 0.00047 0.27 0.0052 0.035 0.0015 0.0006

Beryllium (mg/L) C 0.004 0.0000523 0.0002 0.00002 <0.000092 <0.000092 <0.000092 <0.000092 <0.000092 <0.000092 <0.000092

Beryllium (mg/L)-Dissolved 0.000054 0.0002 0.00002 <0.000092 <0.000092 <0.000092 <0.000092 <0.000092 <0.000092 <0.000092

Bismuth (mg/L) 0.0005 0.00002 <0.00025 <0.00025 <0.00025 <0.00025 <0.00025 <0.00025 <0.00025

Bismuth (mg/L)-Dissolved 0.0005 0.00002 <0.00025 <0.00025 <0.00025 <0.00025 <0.00025 <0.00025 <0.00025

Boron (mg/L) 0.005 0.00077 0.0080 0.0084 0.021 0.014 0.016 0.0071 0.0083

Boron (mg/L)-Dissolved 0.005 0.00077 0.0095 0.0093 0.022 0.011 0.015 0.0077 0.0092

Cadmium (mg/L) T 0.00037 0.0001 0.00012 0.00008 0.00003 <0.000028 <0.000028 0.0013 0.00030 0.00059 <0.000028 <0.000028

Cadmium (mg/L)-Dissolved 0.0001 0.00012 0.00008 0.00003 <0.000028 <0.000028 0.0010 0.00020 0.00057 <0.000028 <0.000028

Calcium (mg/L)-Dissolved 0.02 0.01 30.0 0.50 383 12.8 53.0 1.6 0.6

Chloride (mg/L) 230 0.5 1.0 0.53J 9.2 15.0 44.1 1.6 0.63

Chromium (mg/L) T 0.12 0.001 0.00126 0.0005 0.0001 0.00037J 0.00029J 0.0014 0.0012 0.0028 0.00047J 0.00031

Chromium (mg/L)-Dissolved 0.001 0.00131 0.0005 0.0001 0.00041J 0.00030J 0.0012 0.0010 0.0038 0.00029J 0.00030

Copper (mg/L) 0.013 0.0005 0.00144 0.0005 0.00007 0.0014 0.00031J 0.038 0.0038 0.095 0.0017 0.0004

Copper (mg/L)-Dissolved 0.0005 0.00112 0.0005 0.00007 0.0015 0.00026J 0.035 0.0032 0.093 0.0011 0.0003

Fluoride (mg/L) T 4 0.005 0.055 0.05 0.12 <0.050 1.0 0.38 1.2 0.055J 0.050

Iron (mg/L) H 0.3 0.11 0.05 0.00467 0.074 <0.025 0.19 <0.025 0.037J <0.025 0.025

Iron (mg/L)-Dissolved 0.3 0.04 0.05 0.00467 0.070 <0.025 0.16 <0.025 0.054 <0.025 0.025

Lead (mg/L) T 0.0053 0.0001 0.00018 0.0001 0.00005 0.00091 0.000019J 0.0076 0.00095 0.014 0.0016 0.00016

Lead (mg/L)-Dissolved 0.0001 0.00014 0.0001 0.00005 0.00091 <0.000018 0.0066 0.00089 0.015 0.00078 0.00009

Magnesium-Dissolved (mg/L) 0.005 0.0025 22.5 0.34 275 104 248 0.24 0.33

Manganese (mg/L) H 0.05 0.010 0.0005 0.00017 0.060 0.00098 0.70 0.0012 0.017 0.0032 0.0012

Manganese (mg/L)-Dissolved 0.05 0.007 0.0005 0.00017 0.058 0.00087 0.58 0.00085 0.016 0.0022 0.0010

Mercury (mg/L) T (bioconc 300) 0.05 0.020 0.0002 <0.000037 <0.000037 <0.000037 <0.000037 0.000072J <0.000037 <0.000037

Mercury (mg/L)-Dissolved 0.019 0.0002 0.000049J 0.000042J 0.000053J 0.000067J 0.00011J 0.000049J 0.000043

Nickel (mg/L) T 0.0753 0.0005 0.0007 0.0005 0.00007 0.0011 <0.000091 0.014 0.0031 0.011 0.00088 0.00016

Nickel (mg/L)-Dissolved 0.0005 0.0008 0.0005 0.00007 0.0011 <0.000091 0.013 0.0028 0.010 0.00069 0.00015

Nitrate, as N (mg/L) NUTRIENT 0.01 0.08 0.005 0.29 0.077 <0.015 2.5 4.4 0.34 0.10

Nitrite, as N (mg/L) 0.004 0.006 0.0047 <0.0047 <0.0047 <0.014 0.074 0.71 <0.0047 <0.0047

Nitrogen, Ammonia, as N (mg/L) 0.01 0.02 0.05 0.019 0.035J 0.048J 0.13 0.18 0.44 0.14 0.06

Nitrogen, Kjeldahl, Total (mg/L) 0.2 0.064 0.24 0.10J 1.5 1.1 2.0 0.26 0.11

Nitrogen, NO2 plus NO3Nitrite, (mg/L) T 10 0.01 0.09 0.01 0.044 0.29 0.079 2.4 2.7 6.0 0.34 0.10

Oil and Grease (mg/L) 5 1.6

Orthophosphate (mg/L) 0.001 0.0003 0.0047 <0.00030 1.2 0.0043 0.025 0.0016 0.0004

pH Lab (s.u.) 0.1 0.05 7.6 5.3 7.1 10.0 8.2 7.2 5.5

Phosphorus, total (mg/L) NUTRIENT 0.001 0.014 0.005 0.0008 0.011 0.0035J 5.0 1.0 3.9 0.016 0.005

Potassium-Dissolved (mg/L) 0.02 0.01 3.5 1.2 27.2 30.3 327 1.0 1.2

Radium (pCi/L) 0.148±0.286 0.828±0.493 2.14±0.733 0.103±0.263 0.394±0.334 -0.0135±0.252

Selenium (mg/L) T 0.005 0.0006 0.0007 0.0005 0.00022 <0.00022 <0.00022 0.0013 0.0012 0.0035 0.00026J <0.00022

Selenium (mg/L)-Dissolved 0.0006 0.0007 0.0005 0.00022 <0.00022 <0.00022 0.0010 0.00099 0.0035 <0.00022 <0.00022

Silica (mg/L) 0.0535 0.02675 14.7 0.91 162 23.5 45.0 0.43 0.87

Silica (mg/L)-Dissolved 0.0535 0.02675 15.1 0.89 155 22.7 43.7 0.45 0.85

Silver (mg/L) T 0.00815 0.0002 0.00027 0.0005 0.00007 <0.00025 <0.00025 <0.00025 <0.00025 <0.00025 <0.00025 <0.00025

Silver (mg/L)-Dissolved 0.0002 0.00027 0.0005 0.00007 <0.00025 <0.00025 <0.00025 <0.00025 <0.00025 <0.00025 <0.00025

Sodium-Dissolved (mg/L) 0.05 0.025 3.9 0.75 41.8 612 1500 5.6 1.2

Specific Conductance (µhmos/cm) 10 5 340 15.8 2830 3140 7380 46.8 18.6

Strontium (mg/L) 4 0.1 0.15 0.0005 0.00007 0.15 0.0025 1.7 0.16 0.40 0.0063 0.0028

Strontium (mg/L)-Dissolved 0.1 0.14 0.0005 0.00007 0.15 0.0023 1.5 0.14 0.40 0.0056 0.0026

Sulfate (mg/L) 0.5 11.5 1.1J 1160 1220 3810 8.8 1.8

Thallium (mg/L) T 0.0003 0.0004 0.0001 0.00005 0.000080J 0.000073J 0.000059J <0.000050 0.000069J <0.000050 0.00007

Thallium (mg/L)-Dissolved 0.002 0.0003 0.0004 0.0001 0.00005 0.000084J 0.000084J 0.000060J <0.000050 0.000078J <0.000050 0.00008

TDS (mg/L) 20 10 104 <10.0 2700 2280 6030 <10.0 10

Total Hardness (mg CaCO3/L) 0.071 0.0355 167 2.7 2090 459 1160 5.1 2.9

Total Inorganic Nitrogen  (mg/L) 0.03 0.015 0

Discharge (Stage 1 

+ Stage 2) BlendStandards Analytical ResultsTreatment Target Laboratory Parameters



T=Toxic, 

C=Carcin, 

H=Harmful

Lowest

Applicable 

Std

Trigger 

Value
based on 25th prcntl 

receiving stream concs Laboratory PQL Laboratory MDL BHM-1-RAWF BHM-1-HRM1-PERM90% BHM-1-HRM1-CONC90% BHM-1-IPR1-EFF BHM-1-HRM2-CONC66% BHM-1-HRM2-PERM66%

Mix for surface 

discharge (675 gpm 

S1P, 67.5 gpm S2P) 

Discharge (Stage 1 

+ Stage 2) BlendStandards Analytical ResultsTreatment Target Laboratory Parameters

Total Suspended Solids (mg/L) 1 0.5 <0.52 <0.52 2.5 3.5 <1.3 <0.57 <0.57

Turbidity (NTU) 0.1 0.05 0.79 0.13 1.4 4.6 4.6 0.76 0.19

Uranium (mg/L) C 0.02 0.00003 0.0007 0.0005 0.00025 0.0028 <0.00025 0.027 0.015 0.031 <0.00025 0.00025

Uranium (mg/L)-Dissolved 0.00003 0.0007 0.0005 0.00025 0.0027 <0.00025 0.023 0.012 0.032 <0.00025 0.00025

Zinc (mg/L) T 0.169 0.005 0.0068 0.005 0.0025 0.034 <0.0025 0.51 0.0049J 0.13 0.0074 0.0029

Zinc (mg/L)-Dissolved 0.005 0.0071 0.005 0.0025 0.034 <0.0025 0.44 0.0041J 0.13 0.0057 0.0028

Target Value is less than MDL

Sample value is nearly at target value

Sample value is greater than target value

Sample result less than PQL

Sample result less than MDL
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Introduction:  

 

Tetra Tech commissioned Harrison Western Construction Company (HWCC) to conduct 

bench-scale prefeasibility testing to treat a water sample from the Butte Highlands Mine 

located near Butte, Montana.  The goal of the bench tests was to treat the Butte Highlands 

water to meet the Montana Department of Environmental Quality surface discharge 

standards and demonstrate high overall water recovery. 

 

Background:  

 

HWCC has developed High Recovery Membrane (HRM) systems to treat mining process 

and waste water in order to meet strict environmental discharge standards.  HRM systems 

are custom designed in order to achieve maximum recovery when operating on water 

streams that are prone to cause membrane scaling by saturated or super-saturated 

inorganic salts such as calcium sulfate and calcium carbonate. HWCC has also developed 

Interstage Precipitation Reactors (IPRs), which are capable of processing the concentrate 

streams from HRM systems.  IPRs are capable of converting super-saturated HRM 

concentrate streams back to an equilibrium state, which can be subsequently processed 

through an additional HRM stage to maximize recovery of water and minimize the 

concentrate volume. HWCC has demonstrated nearly 99% overall water recovery from 

CaSO4 saturated feed water, through the use of 3 stages of HRM/IPR treatment stages 

during long term, on-site pilot tests for other mining applications. The HRM/IPR 

treatment system utilized for this testing is a proprietary technology held by HWWC and 

was chosen as the most appropriate technology concept for meeting the treatment goals 

of the BHJV water. 

 

Scope of Work Performed: 

 

HWCC has performed bench scale HRM and IPR equipment testing to demonstrate the 

treatment of a water sample from the Butte Highlands Mine.  Two stages of HRM bench 

testing were performed with an IPR treatment between the two HRM stages.  

 

Bench Test Results 

 

The first task was to measure the water quality of the water sample for analytes, such as 

calcium, carbonate and dissolved silica that may cause membrane fouling at high 

recovery.  The analysis of the sample is shown below in Table 1. 

 
Table 1. Analysis of Potential Foulants in Butte Highlands Water Sample. 

 
Analyte Result Unit 

 

Method 

    

Calcium, Ca 31 mg/L AAS 

Carbonate, CO3
-2

 0.1 mg/L ASTM D513-82F 

Bicarbonate, HCO3
-
 214.2 mg/L  

pH 6.92 pH Units Electrometric 
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Silica, Dissolved, SiO2 18.5 mg/L Silicomolydate Photometric 

Conductivity, Cond 338 µS Conductivity Meter 

Total Dissolved Solids, TDS 225 mg/L TDS Meter 
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As shown in Table 1, the water sample contained relatively high levels of calcium and 

bicarbonate ions and dissolved silica.  Proprietary anti-scalants were utilized in order to 

minimize membrane fouling and maximize overall water recovery.  In addition, the pH of 

the feed solution was maintained below 7.0 by the addition of dilute sulfuric acid to 

prevent the conversion of bicarbonate ions to carbonate ions, which could lead to fouling 

of the membrane by the formation of calcium carbonate.  Based on the concentration of 

dissolved Si, the maximum recovery for the first stage HRM would be approximately 

90%. 

 

After initial characterization of the water sample, it was processed through HWCC’s 

HRM bench testing unit. A process and instrumentation diagram of the bench test system 

is shown in Figure 1 below. Feed water is pumped through the HRM module with a high 

pressure pump.  The pressure applied to the membrane is controlled by a back pressure 

regulator.  Since a relatively small sample of water is available for bench testing and the 

bench test unit contains a small membrane, permeate water is continuously  removed 

from the system, while the concentrate water is returned back to the feed tank in order to 

simulate high recoveries  Note that pilot and commercial HRM systems are operated in a 

single pass mode, which enables high recoveries while minimizing membrane fouling.  

 
 

 

Figure 2 is a picture of the HRM bench unit that was utilized to treat the water sample. 

The unit contains a 2540 membrane element containing 27 ft
2
 of active area. 

To Drain

PRV

High Pres
Pump

Pressure Gauge

Ball Valve

Sample Valve

Rotometer

PRV Pressure Relief Valve 

Back Pressure Regulator

Legend

∞ 

∞
 

Feed Tank

Concentrate
Permeate

HRM Module

∞ 

∞
 

∞ 

∞
 

Flowmeter

 
Figure1. Process and Instrumentation Diagram of HRM Bench Test System. 
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In order to achieve recovery rates higher than 90% on the Butte Highlands water sample, 

an IPR unit must be utilized to treat the HRM concentrate stream to return it back to an 

equilibrium state and removed dissolved silica. The IPR effluent can then be treated by a 

second HRM in order to recover an additional 90% as permeate water suitable for 

discharge.  Two HRM stages achieving 90% each, corresponds to an overall water 

recovery rate of nearly 99%.  Figure 3 depicts a Process Flow Diagram of the two-stage 

HRM/IPR/HRM treatment system. 

 

 

 

 
 

Figure 2.  HRM Bench Test Utilized for Testing Butte Highlands Water Sample. 

Conc

HRM 1

Perm

IPR Conc

HRM2

CaCO3, Si 
Solids

Perm

 
Figure 3.  Process Flow Diagram of Bench Testing Performed on Butte Highlands Water. 
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HRM 1 Test Results 

 

The water sample was processed through the first stage HRM bench unit utilizing a high 

rejection, low pressure membrane.  These low pressure membranes use less energy than 

conventional RO membranes.  The first stage HRM was operated at 90% recovery at a 

pressure of only 135 psi.  The TDS of the water sample was reduced from 385 ppm to 

approximately 5 ppm, a rejection rate of nearly 99%.  Samples of the HRM feed, 

permeate and concentrate were analyzed to ensure that the HRM could effectively treat 

the water and meet the MDEQ surface discharge limits.  Table 2 shows the results of the 

first stage of HRM bench testing. 

 
Table 2. Test Results of First Stage HRM Bench Testing of Butte Highlands and Discharge Targets 

 

PARAMETER RAW FEED 
HRM1-

CONC, 90% 
% HRM1-
PERM, 90 

DISCHARGE 
TARGET 

Alkalinity, Carbonate (mg CaCO3/L) <2.5 <2.5 <2.5   

Alkalinity, Total (mg CaCO3/L) 160 824 9.5   

Alkalinity, Bicarbonate (mg CaCO3/L) 160 824 9.5   

Aluminum (mg/L) 0.0028 0.068 0.0029 0.115948 

Aluminum (mg/L)-Dissolved 0.0045 0.065 <0.0020 0.037997 

Antimony (mg/L) <0.00025 0.0018 <0.00025 0.000691 

Antimony (mg/L)-Dissolved <0.00025 0.0016 <0.00025 0.000647 

Arsenic (mg/L) 0.0066 0.091 0.0011 0.006211 

Arsenic (mg/L)-Dissolved 0.0066 0.084 0.00094 0.005197 

Barium (mg/L) 0.025 0.30 0.00055 0.016709 

Barium (mg/L)-Dissolved 0.024 0.27 0.00 0.015642 

Beryllium (mg/L) <0.000092 <0.000092 <0.000092 0.000100 

Beryllium (mg/L)-Dissolved <0.000092 <0.000092 <0.000092 0.000088 

Bismuth (mg/L) <0.00025 <0.00025 <0.00025   

Bismuth (mg/L)-Dissolved <0.00025 <0.00025 <0.00025   

Boron (mg/L) 0.0080 0.021 0.0084   

Boron (mg/L)-Dissolved 0.0095 0.022 0.0093   

Cadmium (mg/L) <0.000028 0.0013 <0.000028 0.000147 

Cadmium (mg/L)-Dissolved <0.000028 0.0010 <0.000028 0.000151 

Calcium (mg/L)-Dissolved 30.0 383 0.50   

Chloride (mg/L) 1.0 9.2 0.53   

Chromium (mg/L) 0.00037 0.0014 0.00029 0.001477 

Chromium (mg/L)-Dissolved 0.00041 0.0012 0.00030 0.001606 

Copper (mg/L) 0.0014 0.038 0.00031J 0.002172 

Copper (mg/L)-Dissolved 0.0015 0.035 0.00026J 0.001920 

Fluoride (mg/L) 0.12 1.0 <0.050 0.081209 

Iron (mg/L) 0.074 0.19 <0.025 0.190005 

Iron (mg/L)-Dissolved 0.070 0.16 <0.025 0.054021 
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Lead (mg/L) 0.00091 0.0076 0.000019 0.000281 

PARAMETER RAW FEED 
HRM1-

CONC, 90% 
HRM1-

PERM, 90% 
DISCHARGE 

TARGET 

Lead (mg/L)-Dissolved 0.00091 0.0066 <0.000018 0.000237 

Magnesium-Dissolved (mg/L) 22.5 275 0.34   

Manganese (mg/L) 0.060 0.70 0.00098 0.014712 

Manganese (mg/L)-Dissolved 0.058 0.58 0.00087 0.008796 

Mercury (ug/L) <0.000037 <0.000037 <0.000037 0.043014 

Mercury (ug/L)-Dissolved 0.000049 0.000053 0.000042 0.046563 

Nickel (mg/L) 0.0011 0.014 <0.000091 0.001102 

Nickel (mg/L)-Dissolved 0.0011 0.013 <0.000091 0.001080 

Nitrate, as N (mg/L)  0.29 <0.015 0.077 0.126958 

Nitrite, as N (mg/L)  <0.0047 <0.014 <0.0047 0.008203 

Nitrogen, Ammonia, as N (mg/L) 0.035 0.13 0.048 0.038387 

Nitrogen, Kjeldahl, Total (mg/L) 0.24 1.5 0.10   

Nitrogen, NO2 plus NO3Nitrite, (mg/L) 0.29 2.4 0.079 0.131958 

Oil and Grease (mg/L)         

Orthophosphate (mg/L) 0.0047 1.2 <0.00030   

pH Lab (s.u.) 7.6 7.1 5.3   

Phosphorus, total (mg/L) 0.011 5.0 0.0035 0.019284 

Potassium-Dissolved (mg/L) 3.5 27.2 1.2   

Selenium (mg/L) <0.00022 0.0013 <0.00022 0.000829 

Selenium (mg/L)-Dissolved <0.00022 0.0010 <0.00022 0.000815 

Silica (mg/L) 14.7 162 0.91   

Silica (mg/L)-Dissolved 15.1 155 0.89   

Silver (mg/L) <0.00025 <0.00025 <0.00025 0.000333 

Silver (mg/L)-Dissolved <0.00025 <0.00025 <0.00025 0.000326 

Sodium-Dissolved (mg/L) 3.9 41.8 0.75   

Specific Conductance (µhmos/cm) 340 2830 15.8   

Strontium (mg/L) 0.15 1.7 0.00 0.151897 

Strontium (mg/L)-Dissolved 0.15 1.5 0.0023 0.149056 

Sulfate (mg/L) 11.5 1160 1.1   

Thallium (mg/L) 0.000080 0.000059 0.000073 0.000440 

Thallium (mg/L)-Dissolved 0.000084 0.000060 0.000084 0.000431 

TDS (mg/L) 104 2700 <10.0   

Total Hardness (mg CaCO3/L) 167 2090 2.7   

Total Inorganic Nitrogen  (mg/L)         

Total Suspended Solids (mg/L) <0.52 2.5 <0.52   

Turbidity (NTU) 0.79 1.4 0.13   

Uranium (mg/L) 0.0028 0.027 <0.00025 0.000778 

Uranium (mg/L)-Dissolved 0.0027 0.023 <0.00025 0.000807 

Zinc (mg/L) 0.034 0.51 <0.0025 0.007657 
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Zinc (mg/L)-Dissolved 0.034 0.44 <0.0025 0.009430 

As shown in Table 2, the HRM was very effective at removing all of the dissolved solids 

in the Butte Highlands water sample.  With the exception of ammonia, all of the 

parameters in the HRM permeate steam are well below the discharge targets and many 

are actually below the detection limit of the analytical method.  With respect to ammonia, 

the analytical results indicate that the permeate stream contains more ammonia than the 

feed stream, which is highly unlikely and indicates the ammonia analysis may not be 

accurate. HRM membranes are capable of rejecting over 90% of ammonia as long as the 

pH is less than 6.0  Note that the detection limit for dissolved beryllium is 92 ppt (parts 

per trillion), while the target is 88 ppt.  However, based on rejection rates obtained by the 

HRM during bench testing, the beryllium concentration in the permeate stream is 

calculated to be less than 1 ppt.  In addition to effectively removing dissolved solids from 

the water sample, the membrane showed no signs of fouling as the clean water flux 

through the membrane after testing was identical to that prior to testing. 
 

IPR and HRM 2 Test Results 

 

In order to demonstrate water recovery rates over 95%, additional bench testing was 

performed utilizing HWCC’s IPR technology.  The IPR works by treating the concentrate 

stream from the HRM and returning the water to an equilibrium state. In this case, the 

IPR unit precipitates out calcium carbonate and dissolved silica, which is super-saturated 

in the HRM concentrate stream. Once the concentrate stream is returned back to an 

equilibrium state, it can be treated further by an additional HRM unit to extract an 

additional 90% as permeate water that may be surface discharged if water quality 

standards are met.  Overall water recovery rates from two HRM systems operating at 

90% recovery are 99%. Table 3 below demonstrates the ability of the IPR to precipitate 

CaCO3 and dissolved silica from the RO brine stream and return the water back to an 

equilibrium state. 

 
Table 3. Results of IPR Testing. 

 

Parameter Calcium  

(ppm) 

Bicarbonate 

(ppm) 

Dissolved Silica 

(ppm) 

TDS 

(ppm) 

HRM Conc Stream 383 824 155 2,700 

IPR Effluent 12.8 139 22 2,280 

ppm Removed 370 685 133 420 

Mols Removed 0.00925 0.00114 0.000222 NA 

 

As demonstrated by Table 3, the IPR reduced the calcium concentration from 383 ppm 

down to 12.8 ppm, while the bicarbonate concentration was reduced from 824 ppm to 

139 ppm.  Also shown in the table are the amount of mols of Ca and HCO3 removed.  

0.000925 mols of calcium were removed, while 0.00114 mols of bicarbonate were 

removed.  The molar amounts of Ca and CO3 are very close to a 1:1 stoichiometric ratio 

as expected.  A small sample of the IPR effluent was monitored for several days and no 

signs of precipitation were observed, indicating that the IPR effluent was at equilibrium. 
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The effluent from the bench top IPR unit was then processed through a second HRM 

stage.  Due to the hold-up volume (the minimum volume of water in the piping, tank and 

membrane required to operate the bench unit) of the HRM bench test unit and the volume 

of HRM concentrate sample required for analysis, the bench unit could only operate until 

66% recovery before running out of water.  The membrane achieved 66% recovery at a 

feed pressure of 160 psi, but it is projected that the second stage HRM could have easily 

achieved a recovery of 90% based on the water chemistry of the IPR effluent if more 

water was available for testing.  Table 4 below shows the results of the second stage 

HRM bench testing. 

 
Table 4. Test Results of Second Stage HRM Bench Testing of Butte Highlands and Discharge 

Targets. 

 

PARAMETER 
BHM-1-
IPR1-EFF 

BHM-1-HRM2-
CONC, 66% 

BHM-1-HRM2-
PERM, 66% 

 
Treatment 

Target 

Alkalinity, Carbonate (mg CaCO3/L) 469 <2.5 <2.5   

Alkalinity, Total (mg CaCO3/L) 608 792 24.0   

Alkalinity, Bicarbonate (mg CaCO3/L) 139 792 24.0   

Aluminum (mg/L) 0.0059 0.036 0.0070 0.115948 

Aluminum (mg/L)-Dissolved 0.0038J 0.038 0.0044 0.037997 

Antimony (mg/L) 0.0016 0.0040 <0.00025 0.000691 

Antimony (mg/L)-Dissolved 0.0014 0.0042 <0.00025 0.000647 

Arsenic (mg/L) 0.0070 0.060 0.0056 0.006211 

Arsenic (mg/L)-Dissolved 0.0062 0.061 0.0052 0.005197 

Barium (mg/L) 0.0058 0.033 0.0031 0.016709 

Barium (mg/L)-Dissolved 0.01 0.035 0.0015 0.015642 

Beryllium (mg/L) <0.000092 <0.000092 <0.000092 0.000100 

Beryllium (mg/L)-Dissolved <0.000092 <0.000092 <0.000092 0.000088 

Bismuth (mg/L) <0.00025 <0.00025 <0.00025   

Bismuth (mg/L)-Dissolved <0.00025 <0.00025 <0.00025   

Boron (mg/L) 0.014 0.016 0.0071   

Boron (mg/L)-Dissolved 0.011 0.015 0.0077   

Cadmium (mg/L) 0.00030 0.00059 <0.000028 0.000147 

Cadmium (mg/L)-Dissolved 0.00020 0.00057 <0.000028 0.000151 

Calcium (mg/L)-Dissolved 12.8 53.0 1.6   

Chloride (mg/L) 15.0 44.1 1.6   

Chromium (mg/L) 0.0012 0.0028 0.00047 0.001477 

Chromium (mg/L)-Dissolved 0.0010 0.0038 0.00029 0.001606 

Copper (mg/L) 0.0038 0.095 0.0017 0.002172 

Copper (mg/L)-Dissolved 0.0032 0.093 0.0011 0.001920 

Fluoride (mg/L) 0.38 1.2 0.055 0.081209 

Iron (mg/L) <0.025 0.037 <0.025 0.190005 
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Iron (mg/L)-Dissolved <0.025 0.054 <0.025 0.054021 

Lead (mg/L) 0.00095 0.014 0.00016 0.000281 

Lead (mg/L)-Dissolved 0.00089 0.015 0.000078 0.000237 

Magnesium-Dissolved (mg/L) 104 248 0.24   

Manganese (mg/L) 0.0012 0.017 0.0032 0.014712 

Manganese (mg/L)-Dissolved 0.00085 0.016 0.0022 0.008796 

Mercury (ug/L) <0.000037 0.000072J <0.000037 0.043014 

Mercury (ug/L)-Dissolved 0.000067 0.00011 0.000049 0.046563 

Nickel (mg/L) 0.0031 0.011 0.00088 0.001102 

Nickel (mg/L)-Dissolved 0.0028 0.010 0.00069 0.001080 

Nitrate, as N (mg/L)  2.5 4.4 0.34 0.126958 

Nitrite, as N (mg/L)  0.074 0.71 <0.0047 0.008203 

Nitrogen, Ammonia, as N (mg/L) 0.18 0.44 0.14 0.038387 

Nitrogen, Kjeldahl, Total (mg/L) 1.1 2.0 0.26   
Nitrogen, NO2 plus NO3Nitrite, 
(mg/L) 2.7 6.0 0.34 0.131958 

Oil and Grease (mg/L)      

Orthophosphate (mg/L) 0.0043 0.025 0.0016   

pH Lab (s.u.) 10.0 8.2 7.2   

Phosphorus, total (mg/L) 1.0 3.9 0.016 0.019284 

Potassium-Dissolved (mg/L) 30.3 327 1.0   

Radium (mg/L)      

Selenium (mg/L) 0.0012 0.0035 0.00026 0.000829 

Selenium (mg/L)-Dissolved 0.00099 0.0035 <0.00022 0.000815 

Silica (mg/L) 23.5 45.0 0.43   

Silica (mg/L)-Dissolved 22.7 43.7 0.45   

Silver (mg/L) <0.00025 <0.00025 <0.00025 0.000333 

Silver (mg/L)-Dissolved <0.00025 <0.00025 <0.00025 0.000326 

Sodium-Dissolved (mg/L) 612 1500 5.6   

Specific Conductance (µhmos/cm) 3140 7380 46.8   

Strontium (mg/L) 0.16 0.40 0.0063 0.151897 

Strontium (mg/L)-Dissolved 0.14 0.40 0.0056 0.149056 

Sulfate (mg/L) 1220 3810 8.8   

Thallium (mg/L) <0.000050 0.000069 <0.000050 0.000440 

Thallium (mg/L)-Dissolved <0.000050 0.000078 <0.000050 0.000431 

TDS (mg/L) 2280 6030 <10.0   

Total Hardness (mg CaCO3/L) 459 1160 5.1   

Total Inorganic Nitrogen  (mg/L)      

Total Suspended Solids (mg/L) 3.5 <1.3 <0.57   

Turbidity (NTU) 4.6 4.6 0.76   

Uranium (mg/L) 0.015 0.031 <0.00025 0.000778 

Uranium (mg/L)-Dissolved 0.012 0.032 <0.00025 0.000807 
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Zinc (mg/L) 0.0049 0.13 0.0074 0.007657 

Zinc (mg/L)-Dissolved 0.0041 0.13 0.0057 0.009430 

 

As shown below in Table 4, the TDS of the feed stream was reduced from 2280 ppm to 

less than 10 ppm, a reduction of more than 99.5%. The clean water flux through the 

membrane was the same before and after testing, indicating that there was no membrane 

fouling.  Note the analysis indicates that both the total and dissolved Zn concentration in 

the HRM 2 permeate stream were higher than the feed stream, which is highly unlikely 

and indicates that the analysis was inaccurate.   In addition, the Zn rejection achieved 

during the HRM 1 tests demonstrated more than 92% rejection and the Zn concentrations 

in the HRM 1 permeate were actually below the detection limit of the ICP.  

As mention above, the second stage HRM could only be run to a recovery of 66% due to 

the hold-up volume of the HRM bench unit and the amount of concentrate sample 

required for analysis.  Since the first stage HRM achieved a recovery of 90%, the overall 

water recovery achieved was 96%.  However, based on the IPR effluent water quality 

relative to the first stage HRM feed water quality, it is projected that the second stage 

HRM could easily achieve 90% recovery as well, which would results in an overall water 

recovery of 99%.  In addition, processing the second stage HRM concentrate through an 

additional IPR/HRM stage could result in overall water recoveries rates of 99.5 – 99.8%. 

 

Budgetary Capital and Operating Costs 

 

Based on the results of the bench testing, HWCC projects that a 750 gpm HRM/IPR 

system will cost $1,970,000 ±25%.  The system will operate at an overall water recovery 

of 99% producing 742 gpm of water suitable for surface discharge. 

 

Total operating costs including power, membrane replacement, chemicals and labor are 

projected to be approximately $1.08/1000 gallons ±25%.  Disposal costs of the CaCO3 

sludge are not included in the estimated operating costs. HWCC highly recommends 

conducting extended on-pilot testing of the mine water in order to obtain precise HRM 

and IRP design parameters and more precise capital and operating costs. 

 

Conclusion 
 
HWCC has performed High Recovery Membrane and Interstage Precipitation Reactor 

bench testing on a sample of water from the Butte Highlands Mine located near Butte, 

Montana.  The membrane rejected 99% of the TDS present in the water sample and 

demonstrated the ability to meet all of the Montana Department of Environmental Quality 

discharge standards.  Two stages of HRM treatment were performed, with IPR treatment 

between stages.  The first stage HRM achieved a recovery of 90%. The second stage 

HRM could only be run to a recovery of 66% due to the hold-up volume of the HRM 

bench unit and the amount of concentrate sample required for analysis.  Therefore, the 

overall water recovery achieved was 96%.  However, based on feed water quality of the 

IPR effluent, it is projected that the second stage HRM could easily achieve 90% 

recovery as well, which would result in an overall water recovery of 99%.  Based on the 

success of the bench testing, HWCC recommends an on-site pilot test to further 
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demonstrate the ability of the HRM/IPR technology to effectively treat the Butte 

Highlands water to discharge standards and achieve high water recovery. On site pilot 

testing demonstrates the HRM/IPR technology under actual conditions on a long term, 

continuous basis.  This allows for very accurate and precise capital and operating cost 

estimates.  In addition, detailed engineering and design data is obtained during on-site 

pilot testing. 
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1.0 Introduction

The Butte Highlands underground gold mine project (Project) is located on the Continental Divide
approximately 15 miles south of Butte, in Silver Bow County, Montana (Figure 1). Timberline Resources
Corporation (TLR) of Coeur d’Alene, Idaho is currently permitted by the Montana Department of
Environmental Quality (MDEQ) to undertake exploration activities at the site. TLR formed the Butte
Highlands Joint Venture (BHJV) with Highland Mining, LLC, which seeks to permit the project for full-scale
mine operation.

TLR retained ARCADIS to produce the initial site-wide water balance to provide a representation of the
Project water management strategy, including the water treatment plant (WTP) inflows and outflows as
requested by MDEQ. This initial site-wide water balance is a working model that can be updated as the
Project advances and additional site-specific information is obtained (e.g., actual dewatering rates). This
report summarizes the basis and results of the water balance and provides recommendations for updating
the model as the Project advances.

2.0 Methodology

The GoldSim™ platform (www.goldsim.com) was used to perform the water balance. GoldSim™ is a flexible
simulation platform designed to visualize and dynamically simulate water balances and other systems. The
conceptual model used as the foundation for the water balance was developed based on the current
understanding of the hydrology, geology, mine history, and water management plans. The primary data
sources included that obtained from the Hard Rock Operating Permit Application (BHJV 2012), operational
data, and information gathered from TLR, the United States Geological Survey (USGS), and other agencies
that maintain physical data relative to this effort.

The Project proposes four phases including pre-production, production, closure, and post-closure. Pre-
production lasts approximately six months (one full year in the model) and is initiated when dewatering
begins. The production phase is 4.5 years long and is very similar to the pre-production phase except
backfilling with cemented rock fill (CRF) is underway. The closure phase extends over six months and
begins when mining and dewatering stops. The post-closure phase proceeds when closure activities have
been completed and focuses on the timeframe during which groundwater rebounds. The water balance
model focuses on the pre-production and production phases during which time water is being actively
managed. The closure and post-closure phases are described conceptually but are not directly incorporated
into the water balance. Closure will include measures such as CRF and a hydraulic plug in the historic
Highland Mine adit to promote return of the groundwater system to pre-historic mining conditions after which
active water management is no longer expected to be necessary. TLR will implement contingency
measures should unexpected changes occur in the hydrologic system.
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Figure 1 Project Location

Map Source: TLR
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The water balance model starts in the fourth quarter, which was selected to allow the model years to be
loosely connected to seasonal trends. The model was run using half-day timesteps. For each timestep, the
model calculates the inflows and outflows to the onsite ponds and the WTP. The components of the water
balance are described in Section 3.0 (precipitation and evaporation) and Section 4.0 (site facility
components).

3.0 Meteorological Data

Daily precipitation data were used in the water balance model to estimate runoff diverted and directed into
the Sediment Pond before being transferred to the Recycle Water Pond (i.e. mine ponds). The data were
obtained from the Basin Creek Snotel station, located between the Project and Butte, Montana
(www.nwrfc.noaa.gov/rfc/). Data from October 2004 through March 2010, which represents average
conditions, were used for the 5.5-year Production phase. The average annual precipitation for this time
period is 25.3 inches per year, which is the same as the average annual precipitation for the period of record
(1977 to 2011) for the Basin Creek Snotel station. The simulation time period includes a low annual
precipitation of 23.9 inches occurring during 2009 and a maximum annual precipitation of 28.6 inches in
2007. The daily precipitation and annual cumulative precipitation for the model period are presented in
Figure 2.

Data from the Basin Creek Snotel station were compared to precipitation data used in the numerical
groundwater model developed for the Project (Itasca, 2012). The groundwater model included average
monthly precipitation data from the web-based PRISM (Parameter-elevation Regressions on Independent
Slopes Model) climate database maintained by Oregon State University (www.prism.oregonstate.edu/).
PRISM uses point measurements of precipitation, temperature, and other climatic factors to produce
continuous, digital grid estimates of monthly, yearly, and event-based precipitation. Based on climate data
from 1971 through 2000, the average annual precipitation from PRISM for the site’s longitude and latitude is
24.5 inches per year, which agrees well with the annual values from the Basin Creek Snotel station. In
addition, differences between the monthly PRISM precipitation data and average monthly precipitation for
the Basin Creek station are small (less than 0.75 inches), except in June, when the data generated by
PRISM has an average that is 1.5 inches lower than the Basin Creek Snotel station data (Figure 3).

Estimating average daily lake evaporation required deriving data from several different sources. As a
starting point, an average annual lake evaporation of 30 inches was assumed based on USGS data from
several reservoirs and lakes in the vicinity of the site, including Whitetail Reservoir (23 miles northeast) and
Delmoe Lake (16 miles northeast) (USGS 2004). This annual lake evaporation was distributed over each
year by using monthly pan evaporation data from the closest stations as surrogates; specifically, the Canyon
Ferry Dam and Dillon WMCE station data provided by the Western Regional Climate Center
(www.wrcc.dri.edu/htmlfiles/westevap.final.html). A conversion factor of 0.75 was used to convert the
monthly pan evaporation data to lake evaporation, as recommended by the National Oceanic and
Atmospheric Administration (NOAA) Evaporation Atlas for the Contiguous 48 United States (NOAA 1982).
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Figure 2 Precipitation and Runoff used in the Water Balance Model
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Figure 3 Precipitation Data from PRISM and Basin Creek Snotel Station Precipitation
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In winter months (November through March) when pan evaporation data is generally not collected, an
estimated lake evaporation of one inch per month was assumed based on a minimum of seven inches of
free water surface evaporation occurring from November through April according to former Montana state
climatologist, Mr. Joseph Caprio, as cited in NOAA (1982). Figure 4 presents estimated monthly lake
evaporation for the site and the lake evaporation for the Canyon Ferry Dam and Dillon WMCE stations
(converted from pan evaporation). Monthly evaporation totals were divided evenly across each month to
estimate the daily evaporation rates used in the water balance (Table 1).

4.0 Model Components

The key components of the site-wide water balance are described in the following subsections. The facilities
layout is illustrated in Figure 5. The production phase water balance schematic (Figure 6) demonstrates how
these components relate to each other.

4.1 Dewatering Wells and Underground Seepage

The dewatering rate is predicted to be up to 750 gallons per minute (gpm) during pre-production and
production periods based on the numerical groundwater modeling study of Itasca (2012). Water from the
dewatering wells will be collected in underground sumps for storage or pumped directly to the WTP.

Approximately 15 gpm of groundwater seepage into the underground mine will be directed to sumps and
pumped to the Sediment Pond on the surface. At the same rate, clarified water will be pumped from the
Recycle Water Pond to the underground mine for use in drilling operations and underground dust
suppression.

4.2 Water Treatment Plant

The WTP will be located in the underground mine workings that will operate during the pre-production and
production phases. Based on the initial bench-scale feasibility study (Tetra Tech, 2012), the unit will consist
of a two-stage high recovery membrane (HRM) system with high-efficiency, low-pressure reverse osmosis
(RO) membranes and a single Interstage Precipitation Reactor (IPR) between the two HRM stages. If
needed, a third stage HRM and second stage IPR will be added to the system to further increase the
recovery of the system.

The bench-scale testing suggests that 90 percent recovery for each stage is feasible, with a combined
overall process recovery of 99 percent. In terms of the total maximum inflow rate of 750 gpm, 675 gpm will
pass through the first stage HRM as permeate that meets the water quality standards and can be
discharged without additional treatment. The remaining 75 gpm concentrate stream will report to the first IPR
for additional treatment. The IPR effluent (75 gpm) will report to the second stage HRM for processing
resulting in an additional 67.5 gpm of permeate will discharge to four outfalls, located along Basin Creek
(Outfall 001), Fish Creek (Outfall 002), Middle Fork of Moose Creek (Outfall 003), and Moose Creek
Tributary 1A (Outfall 004). Table 2 presents the approximate flow rates (rounded) going to each outfall. The
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Figure 4 Comparison of Average Monthly Lake Evaporation Data

Notes: Cum. = Cumulative
Canyon Ferry Dam and Dillon station lake evaporation data were calculated from pan evaporation data from the Western Regional Climate Center Desert
Research Institute and a pan coefficient of 0.75. Lake evaporation of 1 inch/month was assumed for winter months when pan evaporation was not
reported.
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Figure 5 Facilities Layout

Source: BHJV (2012)
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Figure 6 Water Balance Schematic
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Table 1 Monthly and Daily Lake Evaporation Rates

Month

Monthly Lake
Evaporation

(inches/month)

Daily Evaporation
(inches/day)

October 1.81 0.06
November 1.00 0.03
December 1.00 0.03
January 1.00 0.03
February 1.00 0.04
March 1.00 0.03
April 2.33 0.08
May 3.66 0.12
June 4.31 0.14
July 5.35 0.17
August 4.66 0.15
September 2.86 0.10
Annual Total 30.0 30.0

Notes:
Monthly precipitation data from the PRISM database for 1971 through 2000
Monthly lake evaporation estimated based on total annual lake evaporation and monthly pan
evaporation from nearby sites

Table 2 Approximate Flow Rates to Water Treatment Plant Outfalls

Outfall
Number Location Average Flow

Rate (gpm)
Percentage of Total

Flow
001 Basin Creek 350 46.7%
002 Fish Creek 200 26.7%
003 Middle Fork of Moose Creek 60 8.0%
004 Moose Creek Tributary 1A 140 18.7%
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remaining concentrate stream of 7.5 gpm will be directed to production of CRF, and/or an evaporation cell to
remove excess water prior to off-site disposal.

4.3 Runoff

Run-on to the site will be diverted around the site through a run-on collection ditch which parallels the site on
the southeast side. Runoff from the site will be collected in a runoff collection ditch. Areas flowing into the
runoff collection ditch include the sediment pond spoil stockpile, topsoil stockpile, waste rock dump (WRD),
parking area, and site buildings. Water in the runoff ditch will flow into the Sediment Pond, which will flow
into the Recycle Water Pond. The Sediment Pond and Recycle Water Pond are described in more detail in
Sections 4.4 and 4.5, respectively.

Runoff was estimated using the U.S. Department of Agriculture (USDA) Natural Resources Conservation
Service (NRCS) method of estimating direct runoff from storm rainfall (USDA-NRCS 2004). The method is
based on evaluation of soil texture and land use to select a curve number (CN) that represents site
conditions. Daily runoff is calculated based on the following equations:

where Q is runoff depth (inches), P is rainfall (inches), S is maximum potential retention (inches) and is

calculated based CN as follows:

The method assumes runoff is zero for storm events with total precipitation of less than the initial abstraction
(0.2S). A higher CN will generate a higher runoff volume. A CN of 87, representing high runoff, and
hydrologic soil group C soils were assumed for the pervious portions of the site whereas a CN of 100 was
assumed for the impervious areas. Pervious areas include ground surface, stockpiles, and the WRD.
Impervious areas of the site include the, parking areas, rooftops of site buildings, and the lined ponds (i.e.,
Sediment Pond and Recycle Water Pond). Assuming a CN of 87, runoff is not predicted for storm events
less than 0.3 inches. The predicted annual cumulative runoff depth throughout the 5.5-year production
phase ranges from approximately 0.9 inches deep in 2009 to approximately 2.4 inches deep in 2007 (see
Figure 2).

To calculate the volumetric precipitation and runoff rates, the precipitation and precipitation excess rates
were multiplied by surface areas of the impervious and pervious areas (Table 3).
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Table 3 Surface Areas used to Estimate Runoff and Direct Precipitation to Ponds

Type of Area Details Area
(sq ft) (acres)

Runoff/Precipitation to Sediment Pond

Impervious Runoff Parking Area, Office, Surface
Shop, Wash/Fuel Pad 30,589 0.7

Pervious Runoff Ground Surface, Stockpiles,
WRD, etc. 699,313 16.1

Direct Precipitation Lined Area of Sediment Pond 36,677 0.8

Runoff/Precipitation to Recycle Water Pond

Impervious Runoff None 0 0

Pervious Runoff Ground Surface near Recycle
Water Pond 38,479 0.9

Direct Precipitation Lined Area of Recycle Water
Pond 23,102 0.5

4.4 Sediment Pond

Inflows to the Sediment Pond include stormwater runoff, direct precipitation on the lined area of the pond
(including inundated pond area), WRD seepage, and 15 gpm of water for drilling operations and
underground dust suppression. Outflows from the pond consist of flow to the Recycle Water Pond and
evaporation from the pond surface. Volumetric evaporation rates were calculated using the monthly
evaporation rates (see Table 1) and the pond surface area determined using the stage-area-capacity
relationship presented in Table 4. Outflow from the Sediment Pond to the Recycle Water Pond occurs
through two 8-inch diameter pipes between the ponds. The pipe inlets have invert at elevation 7335.8 feet
(ft) and an outlet invert at elevation 7335.5 ft. Both pipes have an approximate length of 63 feet. The gates
or control valves on the pipes will be fully open at all times except during maintenance events; therefore,
water in the Sediment Pond may “overflow” though the pipes to the Recycle Water Pond if the elevation
reaches 7335.8 ft. The initial water volume in the Sediment Pond is 1,161,311 gallons, which corresponds to
an elevation of 7335.8 ft. The Sediment Pond is currently in operation and will be retained for water
management through the production phase. At closure, the liner will be cut and buried and the pond will be
backfilled with Recycle Water Pond dike material.
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Table 4 Sediment Pond Stage-Area-Capacity Relationship

Water Level
Elevation (ft)

Surface Area Total Volume
(sq ft) (acres) (gal) (acre-ft)

7327 3,100 0.07 0 0.00
7328 4,680 0.11 29,095 0.09
7329 10,892 0.25 87,334 0.27
7330 17,105 0.39 192,045 0.59
7331 18,844 0.43 326,496 1.00
7332 20,583 0.47 473,954 1.45
7333 22,431 0.51 634,828 1.95
7334 24,279 0.56 809,526 2.48
7335 26,237 0.60 998,456 3.06
7336 28,194 0.65 1,202,025 3.69
7337 30,260 0.69 1,420,642 4.36
7338 32,326 0.74 1,654,713 5.08
7339 34,501 0.79 1,904,648 5.85
7340 36,677 0.84 2,170,854 6.66

4.5 Recycle Water Pond

The Recycle Water Pond receives flow from the Sediment Pond through the two pipes, as described above.
Additional inflows to the Recycle Water Pond include direct precipitation on the lined portion of the pond
(including inundated pond area), and runoff from a small portion of the site surrounding the pond
(approximately 0.9 acres). Outflows from the Recycle Water Pond consist of evaporation from the pond
surface, intermittent pumping to the WTP, and pumping of 15 gpm to the underground mine for drilling
operations and underground dust suppression. Volumetric evaporation rates were calculated using the
monthly evaporation rates (see Table 1) and surface area of the pond. Pond surface areas were
determined using the stage-area-capacity relationship presented in Table 5. The initial volume of the
Recycle Water Pond is 544,338 gallons, which corresponds to its operational capacity at an elevation of
7335 ft. At closure, the liner will be cut and buried and embankments will be pushed into the Sediment
Pond.

The water balance model was run using several pumping rates ranging from 20 to 60 gpm to determine the
minimal pumping rate required to maintain the Recycle Water Pond level below the operational capacity
water level of 7335 ft. The model triggers pumping to occur when water levels in the pond are at or above
7329 ft. This elevation will maintain one foot of water in the pond to prevent the liner from lifting. Intermittent
pumping from the recycle pond to the WTP will be balanced by decreases in pumping of the dewatering
wells to keep the discharge rate to the outfalls at or below 750 gpm.
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Table 5 Recycle Water Pond Stage-Area-Capacity Relationship

Water Level
Elevation (ft)

Surface Area Total Volume
(sq ft) (acres) (gal) (acre-ft)

7328 6,335 0.15 0 0.00
7329 7,401 0.17 51,371 0.16
7330 8,466 0.19 110,713 0.34
7331 9,664 0.22 178,520 0.55
7332 10,862 0.25 255,289 0.78
7333 12,193 0.28 341,514 1.05
7334 13,524 0.31 437,694 1.34
7335* 14,991 0.34 544,338 1.67
7336 16,458 0.38 661,958 2.03
7337 18,051 0.41 791,021 2.43
7338 19,643 0.45 931,998 2.86
7339 21,373 0.49 1,085,397 3.33
7340 23,102 0.53 1,251,731 3.84

*Maximum operational capacity

The maximum simulated quantity of water going to the Sediment Pond in one day is approximately 576,000
gallons. Due to this large inflow rate and subsequent overflow to the Recycle Water Pond, it was necessary
to use half-day timesteps for model simulations. Half-day timesteps allow the model to trigger pumping from
the Recycle Water Pond to the WTP before the entire volume of water reaches the Recycle Water Pond,
which has an operational capacity of 544,338 gallons.

4.6 Cemented Rock Fill

The mine will be backfilled with CRF, which will consist of approximately 88% waste rock, 6% cement, and
6% water. The water balance assumes the WRD will remain at the ultimate capacity (150,000 tons) and
waste rock will be used in the CRF at the waste production rate of approximately 400 tons per day. At this
rate, the water usage for the CRF will be approximately 4.3 gpm (6151 gallons per day, gpd). The water
balance assumes that the WTP concentrate stream will be used as make-up water and excess concentrate
will be sent to an evaporation cell to remove water prior to disposal. Alternatively, the entire concentrate
stream will be sent to an evaporation cell. Passive and mechanical evaporation are anticipated to be used
as needed to manage the concentrate stream.

4.7 Dust Suppression and Drilling

Treated water will be used for dust suppression on the surface (e.g., haul roads) during July, August, and
September. The rate of water use was estimated assuming one 4,000 gallon water truck would be used per
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day (approximately 3 gpm). Untreated water from the Recycle Water Pond will be used for underground dust
suppression and drilling operations at a rate of approximately 15 gpm based on TLR site experience.

4.8 Old Highlands Mine Portal

Water from the Old Highlands Mine portal currently (pre-mining) flows at a rate of approximately 125 gpm
into a channel which feeds the Basin Creek reservoir. Dewatering is expected to stop the outflow of water
from the portal after approximately one month of dewatering; however, treated water will be released to
Outfall 001 through the portal during mining. A water-tight plug will be placed at closure to prevent flow
from the portal following recovery of groundwater levels (approximately 7.5 years) after mining ceases.

4.9 Domestic Well and Septic System

A domestic well provides potable water at approximately 5 gpm for use within the surface facilities and will
be used to support closure activities when dewatering is terminated. Domestic waste water is managed by
the Project septic system (approved by Silver Bow County, Permit #1027) and sized for up to 49 people on-
site in a 24-hour period (Water & Environmental Technologies 2009)

5.0 Water Balance Model Results

The water balance model results are discussed in the following subsections.

5.1 Sediment Pond and Recycle Water Pond

As described in Section 4.5 (Recycle Water Pond), the model simulated different pumping rates (20 to 60
gpm) for intermittent pumping from the Recycle Water Pond to the WTP. The model predicts that a
minimum pumping rate of 30 gpm will maintain the Recycle Water Pond elevation below the maximum
operational capacity of 7335 ft. Below this pumping rate, water levels in the Recycle Water Pond exceed
the maximum operational capacity for the largest storm event in which 2.2 inches of rainfall occur in one
day (June 4, 2008 in the Basin Creek Snotel record). This storm event is slightly lower than the 25 year/24
hour storm event of approximately 2.5 inches of precipitation. A total of approximately 556,000 gallons of
precipitation and runoff are predicted to report to the Sediment Pond in 24-hours as a result of the 2.2 inch
storm event.

The model demonstrates that the mine ponds have sufficient capacity to manage the 25-year/24-hour storm
event (676,000 gallons) if active water management is conducted. The 100-year/24-hour storm event is
approximately 3.7 inches of precipitation. This event would result in approximately 1.2 million gallons of
precipitation and runoff reporting to the Sediment Pond in one day, which will flow quickly to the Recycle
Water Pond. The model predicts that, without pumping, the Recycle Water Pond has sufficient capacity (1.2
million gallons) to contain runoff and precipitation associated with the 100-yr/24-hour storm event if water
levels are kept at 7329 ft prior to the event. High pumping rates may be required if the ponds are partially full
prior to high rainfall events.
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Cumulative flows to and from the Sediment Pond and Recycle Water Pond are shown in Figure 7 and
Figure 8, respectively. Results are presented for the model simulation in which water is intermittently
pumped from the Recycle Water Pond to the WTP at a rate of 30 gpm. The greatest inflow of water to the
Sediment Pond is from water pumped from underground seepage (82%), followed by precipitation to the
lined area of the pond (6%), runoff from pervious areas (5%), runoff from impervious areas (5%), and WRD
seepage (<2%). Outflows from the Sediment Pond consist of evaporation and flow to the Recycle Water
Pond. Evaporation is a small percentage of the total water loss from the Sediment Pond (3%), with the
remainder of water loss occurring as flow to the Recycle Water Pond. Inflows to the Recycle Water Pond
consist of flow from the Sediment Pond (96%), precipitation to the lined portion of the pond (4%), and runoff
from a small pervious area (<1%). Outflows consist of water pumped for underground use (80%), flow to the
WTP (18%), and evaporation (1%).

Water levels in the Sediment Pond remain at 7335.8 ft or below, due to gravity flow through the pipes to the
Recycle Water Pond. The model predicts that a total of approximately 9.9 million gallons of water will need
to be actively managed (pumped to the WTP) over the pre-production and production phases (average of
approximately 4,945 gpd) in order to prevent discharges of untreated water.

5.2 Water Treatment Plant

Inflow rates to the WTP over time are presented in Figure 9 for the model simulation in which the Recycle
Water Pond is pumped at a rate of 30 gpm to the WTP. Inflows to the WTP consist of flow from the Recycle
Water Pond and water from the mine (dewatering well and seepage). When the water is pumped from the
Recycle Water Pond to the WTP, the dewatering rate is reduced to limit the total outfall flow rate to 750 gpm.
Inflows to the WTP range from approximately 735 gpm to a maximum of 761 gpm. The minimum flow rate
occurs when no water is pumped from the Recycle Water Pond and no water is used for above-ground dust
suppression. The maximum influent rate occurs when water is pumped from the Recycle Water Pond at 30
gpm and water is also removed for dust suppression before being sent to the outfalls.

Effluent flow rates from the WTP are expected to be 99% of the influent flow rates. After surface site dust
suppression requirements are removed, WTP effluent flow is distributed between the four outfalls (see Table
2). The maximum total flow rate to the outfalls will be 750 gpm. The minimum flow rate to the outfalls is
estimated to be 725 gpm, which occurs when water is used for surface site dust suppression and no water is
pumped from the Recycle Water Pond to the WTP. Total concentrate volume going to the evaporation cell is
expected to be approximately 8.9 million gallons.
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Figure 7 Cumulative Flows to and from the Sediment Pond
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Figure 8 Cumulative Flows to and from the Recycle Water Pond
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Table 6 Summary of Pumping Rates from Recycle Water Pond to Water Treatment Plant

Pumping Rate from
Recycle Water Pond

to WTP
(gpm)

Total Days of Reduced
Dewatering Rates
(preproduction/

production)

Average Days per
Year of Reduced
Dewatering Rates

Total Recycle
Water Pond

Volume to WTP
(gallons)

Recycle Water Pond
Elevation below

Maximum Operational
Capacity

20 0 0 9,849,600 No*

30 223 41 9,871,200 Yes

40 161 29 9,936,000 Yes

50 133 24 9,900,000 Yes

60 104 19 10,022,000 Yes

*Recycle Water Pond is kept below maximum operational capacity, except for largest simulated storm event of 2.2 inches per
day
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Figure 9 Flow Rates to the Water Treatment Plant
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6.0 Conclusions

This initial water balance model demonstrates that discharges can remain at or below 750 gpm by
temporarily decreasing the dewatering well pumping rate, when needed, to provide additional WTP capacity
to treat excess pond water. The current water balance model is based on average conditions. Temporary
decreases in dewatering well pumping rates will be required for time periods when the mine ponds may
exceed operational capacity (e.g., 25 year/24 hour storm event). These decreases will allow treatment of
excess pond water and maintenance of sufficient freeboard in the ponds as contingency capacity for storm
events.
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Limitations

This report is an instrument of professional service and was prepared in accordance with generally accepted
standards and level of skill and care under similar conditions and circumstances established by the
environmental consulting industry. The findings in this report are based in part, on information provided by
others, ARCADIS makes no representation as to the accuracy or completeness of such information.
ARCADIS disclaims any and all warranties, both expressed and implied, regarding the sufficiency of the
data or information relied upon therein provided by or obtained from others.
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INTRODUCTION 
 
An AMEC biologist conducted two days of field surveys on August 29 – 30, 2012 to 
document the presence/absence of western toad (Anaxyrus boreas) on Butte Highlands 
Mine properties and habitats immediately adjacent to the mine properties in Silver Bow 
County, Montana. Streams, seeps, and wetland areas originating on the mine properties 
were surveyed as well as suitable habitats downgradient from the mine property 
boundaries, including Basin Creek, Middle Fork Moose Creek and unnamed tributary to 
Middle Fork Moose Creek, as well as Wood Creek, Fish Creek, and an unnamed south 
tributary to Fish Creek (Figure 1). 
 
The Montana Natural Heritage Program (MNHP) lists the western toad as a Species of 
Concern in Montana, with verification of the species presence in Silver Bow County.  
The U.S. Forest Service (USFS) and Bureau of Land Management (BLM) have also 
listed western toad as a Sensitive species in Montana.  Columbia spotted frog (Rana 
luteiventris) and long-toed salamander (Ambystoma macrodactylum) both have 
abundant and stable populations and are not listed as Species of Concern by MNHP, or 
Sensitive Species by the USFS and BLM.  
 
METHODS 
 
The western toad survey was conducted by an AMEC biologist on August 29 – 30, 2012 
between 0900 and 1800 hours. The survey consisted of walking the channels and/or 
banks of the streams, seeps, and wetlands looking for the presence of western toads 
and suitable habitat.  Surveys were conducted starting in the headwater areas of each 
stream and walking downstream to approximately 0.5 miles downstream of the mine 
property boundary.   
 
On August 29, Basin Creek from the headwater area to the fisheries electrofishing 
section (BC1) was surveyed.  Also on August 29, Fish Creek and a small section of 
Wood Creek were surveyed including the three fisheries electrofishing sections (WC1, 
FC1 & 2).  On August 30, the Middle Fork Moose Creek was surveyed from the 
headwaters to the pond outlet downstream of the mine boundary.  The unnamed 
tributary to Middle Fork Moose Creek was surveyed from the upper mine boundary to 
the confluence with the Middle Fork Moose Creek, including two unnamed channels.  
Several isolated wetland areas delineated in 2010 on the Pony Placer claim were also 
surveyed for amphibians.  And finally, the remainder of Fish Creek not surveyed on 
August 29 was completed on August 30, 2012 (Figure 1). 
 
Figure 1 shows the extent of the survey reaches and the locations of amphibian 
observations with photo point numbers that correspond with identified photos included at 
the end of the report. 
 
RESULTS 
 
Fish Creek 
The western toad survey of Fish Creek started near the headwaters and ended at the 
downstream location of the fisheries electrofishing section (FC2) (Figure 1).  Western 
toads were identified along Fish Creek at three locations downstream of the mine claim 
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boundary.  Both juvenile and adult western toads were observed at two ponded areas 
along the channel of Fish Creek (Figure 1, Photo points 1 & 2).  A single toad sighting 
was located along Fish Creek upstream of the confluence with Wood Creek (Figure 1, 
Photo point 3). 
 
The two ponds along Fish Creek are located off channel but in close proximity to the 
Fish Creek channel and are likely flooded during high water events.  The larger of the 
two ponds, approximately 4.0 feet deep, also provided suitable habitat for long-toed 
salamander larvae. 
 
Unnamed South Tributary to Fish Creek 
The survey of the unnamed tributary to Fish Creek started at the culvert outlet of Forest 
Road 8250 and ended downstream at the confluence with Fish Creek (Figure 1).  One 
juvenile western toad was observed at a culvert outlet downstream of a two track road 
near the confluence with Fish Creek (Figure 1, Photo point 4). 
 
Wood Creek 
Due to the lack of water in Wood Creek the survey was conducted from the upper end of 
the fisheries electrofishing section downstream to the confluence with Fish Creek 
(Figure 1).  No amphibians were identified during the survey of Wood Creek. 
 
Basin Creek 
Columbia spotted frogs were identified in the Basin Creek drainage at two ponds 
associated with the large wetland complex approximately 1.0 miles downstream of the 
mine claim boundary (Figure 1, Photo point 5).  Tadpole, juvenile, and adult Columbia 
spotted frogs were observed at the two ponds.  No frogs were identified in the channel of 
Basin Creek upstream of the ponds, although a few tadpoles and a juvenile Columbia 
spotted frog were observed at an isolated ponded area near the south end of the 
wetland complex (Figure 1).  Western toads were not observed in the Basin Creek 
drainage during the August 29, 2012 survey. 
 
Middle Fork Moose Creek 
Columbia spotted frogs were identified from the headwaters area downstream to the 
survey terminus at the pond outlet (Figure 1, Photo points 6 & 7).  Both juvenile and 
adult Columbia spotted frogs were observed throughout the entire surveyed section with 
many frogs observed around the periphery of the pond on Middle Fork Moose Creek 
(Photo point 7).  Western toads were not observed in the Middle Fork Moose Creek 
drainage during the August 30, 2012 survey. 
 
Unnamed Tributary to Middle Fork Moose Creek 
Columbia spotted frogs were identified at three locations on the Pony Placer claim near 
the upper mine claim boundary and also downstream near the confluence with the 
Middle Fork Moose Creek (Figure 1, Photo points 8 & 9).  Both juvenile and adult 
Columbia spotted frogs were observed along the unnamed tributary to Middle Fork 
Moose Creek (Figure 1).  Western toads were not observed in the unnamed tributary to 
Middle Fork Moose Creek drainage during the August 30, 2012 survey. 
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FISH CREEK DRAINAGE 

 
Photo 1 – Off channel pond along Fish Creek where western toads and long-toed 
salamanders were observed on August 29, 2012.  Photo point 1 on Figure 1. 

 
Photo 2 – Off channel pond along Fish Creek where western toads were observed on 
August 29, 2012.  Fish Creek in foreground with ponded area in middle of photo.  Photo 
point 2 on Figure 1. 



 
Photo 3 – Western toad location along Fish Creek on August 29, 2012.   Photo point 3 on 
Figure 1.  

 
Photo 4 – Western toad location at culvert outlet of unnamed south tributary to Fish 
Creek on August 29, 2012.  Photo point 4 on Figure 1.  
 



 
Photo 5 – Blurry photo of adult western toad (dorsal view) captured at ponded area 
(Photo point 2) along Fish Creek on August 29, 2012. 
 

BASIN CREEK DRAINAGE 

 
Photo 6 – Wetland complex along Basin Creek that provides habitat for Columbia spotted 
frogs.  August 29, 2012.  Photo point 5 on Figure 1. 

 
 
 
 
 



MIDDLE FORK MOOSE CREEK DRAINAGE 

 
Photo 7 – Upper Middle Fork Moose Creek at location of numerous Columbia spotted 
frog observations on August 30, 2012.  Photo point 6 on Figure 1. 
 

 
Photo 8 – Pond complex associated with Middle Fork Moose Creek.  Pond provides 
habitat for Columbia spotted frogs.  August 30, 2012.  Photo point 7 on Figure 1. 



 
Photo 9 – Adult Columbia spotted frog captured along Middle Fork Moose Creek on 
August 30, 2012. 
 

 
Photo 10 – Adult Columbia spotted frog (dorsal view) captured along Middle Fork Moose 
Creek on August 30, 2012. 
 

 
 
 
 
 



UNNAMED TRIBUTARY to MIDDLE FORK MOOSE CREEK 

 
Photo 11 – Columbia spotted frog location on side channel of unnamed tributary to 
Middle Fork Moose Creek on August 30, 2012.  Photo point 8 on Figure 1. 

 
Photo 12 – Columbia spotted frog location on side channel of unnamed tributary to 
Middle Fork Moose Creek on August 30, 2012.  Photo point 9 on Figure 1. 
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851 Bridger Drive, Suite F
Bozeman, MT 59715

Telephone: (406) 582-8780
Fax: (406) 582-8790

MEMORANDUM

TO: Todd Tillinger, US Army Corps of Engineers cc:

FROM: Shane Matolyak, Environmental Scientist, Tetra Tech

DATE: October 23, 2012

RE: Notification of Potential Wetland Dewatering Activity

Tetra Tech is currently assisting Butte Highlands Joint Venture (BHJV) during permitting
activities for their Butte Highlands underground gold mine project south of Butte, Montana. The
Montana Department of Environmental Quality (DEQ) has requested that the U.S. Army Corps of
Engineers (Corp) be notified with regard to proposed components of the mining plan that may
impact wetlands.

A key component of BHJV’s proposed operation involves dewatering the aquifer in advance of
underground mining to provide safe access for work. Pertinent details of the dewatering program
are listed below;

 Dewatering activities would eliminate flow from a historic mine adit which currently
provides water to the upper headwaters of Basin Creek.

 During the mine dewatering period (about 5 years) decreased flow from the historic adit
would be offset by, and flow in Basin Creek maintained, through the discharge of treated
mine dewatering water. BHJV has applied to DEQ to permit this discharge under a
MPDES permit.

 Once mining is complete and dewatering activities cease, flow in the Basin Creek
headwaters would not be maintained by mine discharge. Some period of time (1 to 8
years) would elapse before the aquifer rebounds to the pre-mining level and discharges
via fractures to the Basin Creek drainage. It is likely hydrologic conditions would not
support the wetlands which currently exist during the time necessary for the aquifer to
rebound.

It is Tetra Tech’s understanding that this scenario does not fall under purview of the Corp as no
placement of dredged or fill material would occur. Tetra Tech requests confirmation that the
Corp would require no permitting in association with the activities listed above.
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Additionally, the project will require maintenance of existing Forest Service roads which will be
used to haul mined ore to a transfer facility. Sections of these roads currently run adjacent to
wetlands and streams and cross the stream (via steel culverts) in a few locations. Road
maintenance activities would include replacement of culverts and stabilization of the road surface
and berms. The roads would not require widening.

It is Tetra Tech’s understanding that this work would be exempted from 404 permitting under 33
CFR Part 323.4(a)(2) and (6) as the work constitutes “maintenance of authorized fills” and
construction of farm and forest roads, temporary mining access roads…”. Tetra Tech requests
confirmation that the Corp would require no permitting in association with the maintenance
activities described above.
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Tetra Tech 
303 Irene Street, Helena, MT 59601 

Tel 406.443.5210    Fax 406.449.3729    www.tetratech.com 

 

Technical Memorandum 
To: Steve Osterberg From: Larry Cawlfield, P.E., P.H. 
Company: Timberline Resources Date: October 23, 2012 

Address: Butte, Montana 
Project 
No.: 114-710113 

Re: Geomorphological Investigation of Various Channels Near Butte Highland Mine 
 

1.0 Background 
 
Butte Highland Joint Venture (BHJV) proposes to dewater an underground aquifer to facilitate underground 
mining of ore at its mine site in the Highland Mountains near Butte, Montana.  During dewatering, BHJV plans to 
discharge water at rates up to a total of 750 gallons per minute (gpm) to surface streams at locations within the 
boundaries of BHJV’s patented mining claims.  An application was made to permit this discharge under the State 
of Montana’s Pollution Discharge Elimination System (MPDES) program.  This technical memorandum was 
prepared in part to provide information to the Montana Department of Environmental Quality (DEQ) for use in 
the MPDES permitting process. Specifically, this memorandum evaluates the potential for instability of the four 
streams due to the addition of flow from mine dewatering and, where needed, describes mitigation measures to 
reduce the potential for sedimentation from vulnerable reaches of streams.   
 
BHJV originally planned to divide the total dewatering discharge to each of four surface streams (Fish Creek, 
Middle Fork of Moose Creek, Moose Creek Tributary 1A and Basin Creek) noted on Figure 1-1.  Based on initial 
results of the field investigation conducted for this study, one of the initial sites on Fish Creek was eliminated 
from consideration (due to the high probability of erosion from added streamflow) and discharge is instead 
proposed for placement into an adjacent drainage.     
 

2.0 Field Investigation 
 
A field investigation of the four original discharge sites was conducted on June 8, 2012.  A field investigation of 
the added discharge site was conducted on July 5, 2012. Addition field investigation from the proposed 
discharge points downstream along each stream to the Forest Service boundary was conducted on August 28-
30, 2012.  During the field investigation, a detailed investigation of multiple ‘sites’ in each drainage was 
conducted.  Sites were selected for investigation by walking along each stream and identifying locations that 
were representative of large reaches of the stream and that differed significantly (either in bed and bank 
materials, stream type, flow, gradient or any other major feature) from other reaches in the same drainage.  All 
of the sites where detailed investigations were conducted are shown on Figure 1-1.  The detailed investigation 
consisted of measuring or estimating streamflow, measuring typical channel cross sections, and sampling of 
channel bed material. In some cases, the channel bed material was evaluated using the Wolman Pebble Count 
Method.  In other cases, bed material was sufficiently fine that it was evaluated using standard sieve methods.  
Qualitative observations of streamside vegetation, geologic controls, and anthropogenic influences at or near 
the discharge site, signs of instability, and other factors which may control stream stability or otherwise limit the 
ability of each site to accept additional flow were also noted.  Also noted was the presence of relevant features 
located between sites that did not persist over long reaches of the stream but nonetheless may bear on the 
stability of the stream bed and banks. 
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Results of the field investigation are described in the following sections. 
 

2.1  Abandoned Fish Creek Site  
 
The flow at this location was estimated at 5 gpm.  The bed and banks are composed of generally fined grained 
material.   A sample of bed material was collected and subsequently analyzed using sieve techniques.  Gradation 
results of the sample are contained in Appendix A.  This drainage is generally north facing and, as a result, 
vegetation (especially stream side vegetation) is not dense.  There were two existing headcuts each with 
approximately a four-foot drop near the site evaluated.  There are signs of grazing by livestock in the drainage 
and adjacent to the stream.  There are also extensive signs of historic anthropogenic modifications to the stream 
(including logging, dams, berms, placer mining disturbances, pipelines, and other diversions) throughout the 
basin of this stream.  
 
A photo of the site is shown below. 
 

 
Figure 2-1 Fish Creek Tributary Looking Upstream 

   
Nearly every observation made at this location indicates that this tributary is currently unstable and that 
increasing flow to the channel would compound this condition.  For this reason, this tributary was removed from 
consideration as a MPDES outfall location and a nearby site in an adjacent drainage was selected as a 
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replacement.  No additional analysis of this tributary has been conducted for this study.  The replacement site 
(Fish Creek Station 1) is described in the following section. 
 

2.2  Fish Creek Station 1 
 
During the field investigation, flow at this site was estimated to be 250 gpm.  The bed and banks consist 
primarily of coarse grained angular gravel, cobbles and boulders.  The gradation resulting from a Wolman Pebble 
Count is provided in Appendix A.  Vegetation adjacent to the stream was of moderate density.  There are 
extensive anthropogenic changes in the basin of this tributary including a historic berm or small dam just 
upstream of the site.  The berm/dam is presently breached but, interestingly, the breach delivers flow onto what 
appears to be a historic road or perhaps a diversion channel on the right bank of the drainage so the flow 
directly below the breach is essentially perched on a bench above the natural channel.  Within about 20 yards 
downstream of the breach streamflow tumbles off the bench and gains the natural thalweg.  There are 
extensive deposits of coarse cobbles throughout the drainage from historic placer mining.  The stream overflows 
its banks and runs through the USFS road several hundred yards  downstream of the investigated site.  
 
A photo of the site is shown below. 
 

 
Figure 2-2 Fish Creek Station 1 Looking Upstream 

 
Appendix B shows the typical cross section measured at this location. 
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2.3  Fish Creek Station 2 
 
During the field investigation, flow at this site was estimated to be 200 gpm.  The channel appears to be trapped 
within the remains of berms or other placer remains that form a steep sided narrow u-shaped valley 
surrounding the stream.  The results of a Wolman Pebble Count completed at this location are shown in 
Appendix A.  The bed material consists primarily of boulders, cobbles and gravel with some scattered fines 
among the matrix of coarser particles.  Vegetation was moderately dense with a few deep rooted trees and 
other vegetation adjacent to the stream.  A small tributary enters Fish Creek just upstream of this site.  About 50 
yards upstream from this site, there appears to be a short, very steep stretch over which Fish Creek passes.  This 
short steep reach may be the face of a historic dam or some other mining relic.  Despite the high energy 
environment on this short steep reach, it appeared to be stable under the existing flow regime.  Further 
upstream from this, Fish Creek meanders about and wanders through and across the road up the Fish Creek 
drainage in several locations.  A representative site on the creek was selected for measurement of cross section 
dimensions.  The results are shown in Appendix B.  Fish Creek Station 2 is shown below. 
 

 
Figure 2-3 Fish Creek Station 2 looking upstream 
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2.4  Fish Creek Station 3 
 
During the field investigation, the flow at this site was estimated to be 230 gpm.  The stream morphology at this 
location can best be described as a Type B stream (Rosgen, 1996) with higher width-to-depth ratio (>12) and 
sinuosity (>1.2) than had been observed at other locations on Fish Creek.  A Wolman Pebble Count was 
performed at this location (Appendix A).  The bed material consisted primarily of gravel sized particles with 
some cobbles and some fine grained material.  There was limited streamside vegetation and what was there was 
mostly shallow rooted.  There were signs of extensive stock grazing throughout the area.  In some locations, 
short sections of streambanks in the area were bare due to trampling by livestock. 
 
Appendix B provides cross section dimensions measured at a representative site on the creek.  A photo of the 
Fish Creek Station 3 is shown below. 
 

 
Figure 2-4 Fish Creek Station 3 looking downstream 

 
2.5  Lower Fish Creek 

 
Downstream of Station 3, there are several features worth noting on Fish Creek.  Not far below Station 3, Fish 
Creek has been channelized along the left (west) side of the valley.  It appears this channelization was conducted 
to support a diversion of Fish Creek possibly for historic mining purposes downstream on private land.  It does 
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not appear that the historic mining diversion is operating currently.  Consequently, there is an opportunity to 
return Fish Creek to its natural channel in this section if BHJV, the Forest Service or any other entity is looking for 
mitigation measures. A photo of the channelization is shown below. 
 

 
Figure 2-5 Channelized section of Fish Creek looking upstream 

 
Stock grazing has impacted the banks of Fish Creek in some locations.  Banks are bare and eroding wherever 
stock traffic is concentrated.  The photo below shows typical bank impacts from grazing.   
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Figure 2-6 Stock trampling of banks on Lower Fish Creek 

 
Also, Fish Creek in its lower reaches is a losing stream in that most of its flow seeps into the alluvium of the 
valley.  By the time Fish Creek reaches Pigeon Creek near the Forest Service boundary, all but a few gpm of flow 
has seeped into the underlying alluvium.  However, beginning on private land just below the Forest Service 
boundary, all or most of the alluvium in the Fish Creek valley has been excavated and placed on adjacent slopes 
during what appears to be historic mining operations.  This excavation brings to the surface the flow of Fish 
Creek that had been flowing underground in the alluvium upstream.  The excavation has significantly lowered 
the bed of Fish Creek perhaps to bedrock contact and rock is stacked along the banks of Fish Creek that provides 
some armoring of the banks.  A photo of Fish Creek on private property within this excavated reach is shown 
below. 
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Figure 2-7 Fish Creek in Excavated Valley on private land downstream of the USFS boundary 

 
2.6  Basin Creek Station 1 

 
During the field investigation, flow at this site was estimated to be 125 gpm.  The bed and banks consist of 
coarse grained gravel, cobbles and boulders.  A Wolman Pebble Count was performed at this site.  The resulting 
gradation is shown in Appendix A.  There was moderately heavy streamside vegetation adjacent to the stream 
and a moderate amount of large woody debris in and adjacent to the stream.  The gradient of this site is 
relatively steep and as a result the stream has adopted a step-pool configuration.  Basin Creek originates as 
drainage from a historic mine adit not far above this site and passes through a 15-inch culvert beneath an access 
road just upstream of the site.  Just downstream of the site, Basin Creek passes through a 24-inch Corrugated 
Metal Pipe (CMP) culvert beneath Highland Road.  A photo of the site is shown below. 
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Figure 2-8 Site 3 Basin Creek Looking Upstream 

 
Appendix B shows the representative cross section for this location. 
 

2.7  Basin Creek Station 2 
 
This station is located in the midst of a large, somewhat flat wetland.  The stream morphology can best be 
characterized as type ‘E’ stream (Rosgen, 1996) (sometimes referred to as a mountain meadow stream) with low 
width to depth ratios and high sinuosity. During the field investigation, the flow at this site was estimated to be 
210 gpm.  Results of the Wolman Pebble Count conducted at this site are shown in Appendix A.  The streambed 
is primarily composed of fine grained materials such as sand and silt with a small amount of gravel.  Vegetation 
at the site consists primarily of wetland species such as sedges, rushes and willows with some coniferous trees.   
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Figure 2-9 Basin Creek Station 2 

  
2.8  Lower Basin Creek 

 
Downstream of Station 2, Basin Creek passes through a large wetlands area in which there are a number of 
beaver dams impounding the flow of Basin Creek.  The dams may be historic as there was little sign of recent 
beaver activity.  Figure 2-10 below shows one such beaver dam.  
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Figure 2-10 Beaver Dam pond in lower Basin Creek 

 
Below the beaver dams, Basin Creek down-cuts significantly in one location leaving five to six foot banks 
exposed.  Figure 2-11 shows this location.  This headcutting may have occurred when historic beaver dams 
failed.  About one mile below the headcut shown in Figure 2-11, Basin Creek is impounded by Upper Basin Creek 
Reservoir which previously served as a water supply source for City of Butte.  The residence time provided by 
this reservoir will attenuate any additional flows added to the Basin Creek drainage during mine dewatering.  
Consequently, no additional investigation of stream stability downstream of this reservoir is warranted. 
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Figure 2-11 Headcut in Lower Basin Creek with 5-6 ft. exposed banks 

 
2.9  Middle Fork Moose Creek Station One 

 
During the field investigation, flow at this site was estimated to be 130 gpm.  The bed and banks of this stream 
consist primarily of gravel and cobbles.  A Wolman Pebble Count was performed to determine the gradation of 
the streambed (Appendix A).  There was moderate to heavy vegetation on the banks of the stream consisting of 
grasses, forbs, willows and lodgepole pine.  There are extensive historic placer mine deposits consisting primarily 
of cobbles throughout the drainage.  A photo of the site is shown below.   
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Figure 2-12 Middle Fork Moose Creek Station One Looking Upstream 
 
Appendix B shows the cross section for the representative site investigated on this reach of stream. 
 

2.10 Middle Fork Moose Creek Station Two 
 
During the field investigation, flow at this site was estimated to be between 5 and 10 gpm.  The site is located in 
a wetland with heavy streamside vegetation consisting of willows, sedges and grasses.  There had been heavy 
grazing pressure by stock on the streambanks and in the general area.  Bed material consisted of fine-grained 
sands and silts.  The stream was sinuous in comparison to other stream reaches and had a low width-to-depth 
ratio.  This stream is fundamentally different than most of the other sites investigated for this report in that it is 
most likely an ‘E’ type stream (Rosgen, 1996) (sometimes referred to as a mountain meadow stream) meaning 
that it is a low gradient, sinuous stream with a very low width-to depth ratio.  By contrast the other streams 
investigated herein are most likely ‘A’ or ‘B’ type streams more typical of mountainous terrain with higher 
gradients, lower sinuosity and higher width-to-depth ratios.  A Wolman pebble count was conducted at this 
location but, due to the presence of fine grained material in the bed, the pebble count does little to establish an 
accurate gradation curve for the fine material.     
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Figure 2-13 Middle Fork Moose Creek Station Two 

 
The representative cross section for this reach is shown in Appendix B.   
 

2.11 Middle Fork Moose Creek Station Three 
 
During the field investigation, flow at this site was estimated to be approximately 35 gpm.  This site is very 
similar to the Station Two in that the channel has a low width-to-depth ratio and the bed consists almost 
entirely of fine grained materials.  The site is heavily vegetated by willows and sedges as well.  Due to the nature 
of the bed material (all fine grained), the Wolman Pebble Count conducted at this location does little to 
establish a gradation curve.    
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Figure 2-14 Middle Fork Moose Creek at Station 3 

 
The results of cross section measurements at this site are shown in Appendix B. 
 

2.12 Middle Fork Moose Creek Station Four 
 
During the field investigation, flow at this site was estimated to be approximately 190 gpm.  Once Moose Creek 
leaves the wetlands above this site (see sites Two and Three), it enters a broad alluvial valley.  The stream 
channel becomes wider and shallower than it was upstream at sites Two and Three and the bed material 
becomes considerably coarser consisting primarily of small boulders, cobbles and gravel. The results of a 
Wolman Pebble Count conducted at this are shown in Appendix A and representative cross-section dimensions 
are provided in Appendix B.  



Geomorphological Investigation of Various Channels near Butte Highlands Mine 

October 23, 2012 

TETRA TECH  16 

 
Figure 2-15 Middle Fork Moose Creek at Station 4 

 
2.13 Middle Fork Moose Creek Tributary 1A 

 
During the field investigation, flow at this site was estimated to be approximately 180 gpm.  The bed and banks 
primarily consist of sand and gravel.  This stream is similar to Middle Fork Moose Creek Station 2  in that it is 
most likely an ‘E’ type stream (Rosgen, 1996) (sometimes referred to as a mountain meadow stream) meaning 
that it is a low gradient, sinuous stream with a very low width-to depth ratio.  There is extensive, heavy 
vegetation consisting of grasses, sedges, willows and some ponderosa pine adjacent to the stream.  There is 
evidence of historic beaver activity near the site.  Approximately one-quarter mile downstream of the site 
investigated; there is an abandoned beaver dam through which a headcut appears to be slowly forming.  
Curiously, the headcut was partially vegetated indicating that it is not progressing rapidly.  A photo of the site is 
shown below. 
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Figure 2-16 Middle Fork Moose Creek Tributary 1A 

 
Representative cross section dimensions were measured at this site (See Appendix B). 
 

3.0 Analysis 
 
Adding additional flow over and above natural flow in a stream, adds additional erosive power.  Streams 
respond to changes in their flow in a number of ways.  One somewhat typical response is for the streambed to 
degrade (meaning to erode vertically downward) until it is armored sufficiently or until the energy gradient of 
the stream is sufficiently reduced so that a sediment transport balance is achieved.  In this latter case, 
sometimes the degradation can be extreme and the resulting erosion is extreme.  In the former case, if the bed 
material is sufficiently coarse, the additional stream erosive power caused by added flow may winnow fines 
from the streambed causing slight degradation until the streambed material is sufficiently coarse to resist the 
additional erosive power.  This is referred to as ‘armoring’. 
 
A bed is considered to be stable if the median diameter (D50) of the bed material is large enough to resist 
mobilization caused by shear stresses in the channel.   
 
A bed can be mobilized (indicating instability) but can still armor itself and resist degradation if the D85 of the 
bed material (D85 is the diameter of the particles in the streambed of which 85% of the other streambed 
particles are finer) is large enough to resist shear stresses created by the flow in the channel.  Shear stresses in 
the channel are often estimated by the Shields Equation: 
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τ*= τ0/(γs-γ) Ds 

Where 
τ*=  Shields Parameter 
τ0=  Boundary Shear Stress 
γs=  Specific Weight of Stone 
γ=   Unit Weight of Water 
Ds= Size of the Stone mobilized by the Shear Stress 
 
The Shields Equation can be rearranged to solve for the median diameter of the bed material that is mobilized 
by existing shear stresses (Ds).  The Shields parameter is generally considered to be 0.030 for gravel bed 
channels and 0.047 for sand bed channels.  Boundary shear stress was estimated for each tributary based on the 
measured cross section properties, estimated channel roughness and channel slopes which were estimated 
from maps.  In general, channel slope varies from point to point within a particular reach a channel slope near 
the maximum within the reach of stream was assumed for the calculation. The boundary shear stress can be 
estimated by the equation: 
  

τ= γRS 
Where 
τ=  Boundary Shear Stress 
γ=  Unit Weight of Water 
R= Hydraulic Radius 
S= Energy Slope 
 
Table 3-1 below summarizes the size of the bed material required for stability at each site and compares this to 
the actual size of the bed material at that location (from the gradation curves in Appendix B).  As the table 
shows, most of the sites are predicted to be stable with existing streamflows.  Both the Middle Fork of Moose 
Creek Station 1 and Fish Creek Station 3 are predicted to be either marginally stable or unstable but likely would 
armor after minor downcutting.  Middle Fork Moose Creek Tributary 1A is not stable based on the composition 
of its bed material.  However, as noted during the field investigation, other geologic controls such as the 
presence of downstream beaver dams and heavy deep rooted vegetation have likely resulted in a relatively 
stable stream at this location.   This type of stream is sensitive to disturbance and rapid adjustments (Rosgen, 
1996).  Similarly, Basin Creek Station 2 is predicted to be unstable but the presence of downstream beaver 
ponds may have prevented downcutting at this site.  It is also possible that the channel slope used to determine 
whether the bed and banks are stable (0.04 ft/ft) is very conservative for this site based on high sinuosity of the 
stream within the valley borders.  Flow measured or estimated during the field investigation at the Middle Fork 
of Moose Creek Stations Two and Three, is so low that it has little potential for sediment transport and resulting 
degradation of the bed or banks. 
 
 
 
 
 
 
 
 
 



Geomorphological Investigation of Various Channels near Butte Highlands Mine 

October 23, 2012 

TETRA TECH  19 

Table 3-1 
Bed Material Stability Calculations with Observed Flow Rate at each Site 

Site Name  
Observed Flow Rate 

(gpm) 
D50 Required 

(ft) 
D50 Actual  

(ft) 
Remarks 

Fish Creek Sites 

Fish Creek Station 1 250 0.07 0.25 Stable 

Fish Creek Station 2 190 0.09 0.15 Stable 

Fish Creek Station 3 240 0.09 0.06 
Unstable – Would 

likely armor 

Basin Creek Sites 

Basin Creek Station 1 90 0.08 0.16 Stable 

Basin Creek Station 2 210 0.11 <.0005 Unstable 

Moose Creek Sites 

Middle Fork Moose 
Creek Station 1 

130 0.05 0.05 
Marginally Stable – 

could armor 

Middle Fork Moose 
Creek Station 2 

<10   
Flow too small to 

determine if bed is 
stable 

Middle Fork Moose 
Creek Station 3 

35   
Flow too small to 

determine if bed is 
stable 

Middle Fork Moose 
Creek Station 4 

190 
0.04 

 
0.26 Stable 

Middle Fork Moose 
Creek Tributary 1A 

180 0.06 0.003 Likely unstable 

 
In addition to determining if these sites are stable under the flows observed during the field investigation, 
calculations were also made to determine if the sites would be stable under augmented flow conditions.  As an 
initial estimate of the amount of flow that would be added to each site, it was assumed that the 750 gpm that 
might be generated during future mine dewatering.  Of this amount, 200 gpm might be added to Fish Creek and 
200 gpm might be divided between Moose Creek and its tributary.  However, for purposes of this analysis we 
conservatively analyzed both the Middle Fork of Moose Creek and its Tributary 1A as if either one of them were 
to receive the full 200 gpm.   It is anticipated that as a result of dewatering, the mine adit drainage that currently 
composes the flow of Basin Creek would be eliminated.  BHJV would replace the flow of Basin Creek with 
dewatering water at its current flows (which average approximately 150 gpm) and would further add 200 gpm 
to Basin Creek resulting in a net increase in flow of 200 GPM.    Table 3-2 below summarizes the results of the 
stability analyses for this future condition. 
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Table 3-2 
Bed Material Stability Calculations with Additional 200 gallons per minute at each Site 

Site Name  
Observed Flow Rate + 200 

(gpm) 
D50 Required 

(ft) 
D50 Actual  

(ft) 
Remarks 

Fish Creek Sites 

Fish Creek Station 1 450 0.10 0.25 Stable 

Fish Creek Station 2 390 0.12 0.15 Stable 

Fish Creek Station 3 440 0.11 0.06 
Unstable – would 

likely armor 

Basin Creek Sites 

Basin Creek Station 1 290 0.14 
0.16 

 
Stable 

Basin Creek Station 2 410 0.16 <.0005 Unstable 

Moose Creek Sites 

Middle Fork Moose 
Creek Station 1 

330 0.07 0.05 
Unstable - Would 

likely armor 

Middle Fork Moose 
Creek Station 2 

210 0.09 <.0005 Unstable 

Middle Fork Moose 
Creek Station 3 

235 0.06 <.0005 Unstable 

Middle Fork Moose 
Creek Station 4 

390 
0.06 

 
0.26 Stable 

Middle Fork Moose 
Creek Tributary 1A 

380 0.08 0.003 Unstable 

 
The addition of 200 gpm to any of the drainages for the most part does not change the stability of the stream 
relative to current conditions.  This is particularly true for Basin and Fish Creeks where all investigated stream 
reaches would continue to be stable or would likely stabilize after some period of armoring, as is the case under 
the current flow regime.   
 
The flows that were measured or estimated at each Station are only a ‘snapshot’ of flows that occur at each site 
and that vary seasonally.  To determine if the snapshot is representative, a comparison of flows measured or 
estimated for this analysis with other measured flows was performed.  BHJV performs monthly flow monitoring 
at nine locations in Basin, Fish and Moose Creek.  Several of these locations are near the locations where flow 
was measured for this analysis.  Table 3-3 below compares BHJV’s historic measured flows at nearby locations 
with flows measured for this analysis.   
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Table 3-3 
Comparison of Flows with Historically Observed flows at Nearby locations 

   Flow (gpm) 

Site Name Observed 
Flow (gpm) 

Nearby 
Monitoring 
Station 

Minimum Maximum Average No. of Flow 
Measurements 

Basin Creek Sites 

Basin Creek 
Station 1 

125 WS-1 22 260 103 30 

Fish Creek Sites 

Fish Creek 
Station 1 

250 WS-4 35 250 90 19 

Fish Creek 
Station 3 

240 WS-3 80 300 170 14 

Moose Creek Sites 

Moose Creek 
Station 2 

10 WS-6 1 80 28 30 

Moose Creek 
Tributary 1A 

180 WS-9 50 80 63 3 

 
The flows observed at Basin Creek Station 1 are higher than average measured flows at a nearby monitoring 
station but well less than the maximum flow observed at that station.  At Fish Creek Stations 1 and 3, observed 
flows approached maximum measured flows at nearby monitoring stations.  Flows observed in Moose Creek at 
Station 2 and Tributary 1A did not correlate well with nearby measured flows.  Of the streams investigated 
herein, Moose Creek exhibited the highest variability in flow along its length.  In places, the flow of Moose Creek 
disappears or mostly disappears into the underlying groundwater and at other locations not far away, it 
reappears as a strong surface flow.  This may explain the relatively large differences in flows observed for this 
investigation and those measured at nearby locations by BHJV.   With the possible exception of Moose Creek, 
the flow rates measured for this investigation and used to determine channel stability are higher than the 
average of other observed flows at nearby stations and, in some instances, approach the maximum observed 
flows at nearby locations.    This gives some confidence that the results of this analysis are or approach a ‘worst 
case’ scenario. 
 
Stations where bed material consists of coarse grained particles are likely to be stable or would stabilize after 
minor downcutting.  Those stations where bed material consists of fined grained material cannot be shown to 
be stable with existing flows or with the addition of 200 gpm based on the results of this analysis.  However, 
those streams with fined grained bed material are, by inspection, largely stable.   This indicates that something 
other than the bed material provides control preventing large-scale downcutting and sedimentation at these 
locations.  This likely is due to factors such as the presence of dense wetland vegetation on the bed and banks or 
possibly the presence of elevation controls in the form of downstream beaver dams 
 
As a result of this inability to quantitatively assess these factors, and due to the fact that each of the streams 
investigated has at least one reach which cannot be shown to be stable (even under current conditions), there 
are two strategies that BHJV should consider to ensure that no large scale instability occurs as a result of 
augmenting the flow of each of the investigated drainages during its proposed mine dewatering program.  Each 
of these strategies is described below: 
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1. Monitoring.  This strategy would consist of surveying channel alignment, grades and cross sections in 
each of the stream reaches where bed material gradation alone is not sufficient to ensure stability.  At 
regular intervals, the channel alignment, grade and cross section would be resurveyed and compared to 
the baseline.  If there is significant movement of the channel, downcutting or other impacts then 
mitigation measures (see item 2 below) would be implemented. 
 

2. Mitigation. This strategy would proceed if warranted based on the results of monitoring or if BHJV 
chooses to forego the monitoring stage and proceed directly to mitigation.  Mitigation could take many 
forms but one that might be the most effective would be to build essentially an artificial control at the 
downstream end of unstable or potentially unstable reaches.  One way to do this would be to excavate a 
trench across the valley at a selected location and backfill that trench with non-erosive material.  An 
example of what this buried dike might look like is shown in Figure 3-1.   Generally a dike would be built 
with riprap sized rock but alternative locally available materials might be considered as well.  The non-
erodible material in the trench will prevent downcutting at the downstream end of the potentially 
unstable reach and in so doing will prevent downcutting at upstream areas as well.  One issue with this 
type of mitigation (or any type of mitigation for that matter) is that access to the sites where mitigation 
measures might be necessary could be difficult. 

 
In conclusion, the stability of the investigated reaches of Basin Creek and Fish Creek are unlikely to change as a 
result of augmented flow due to proposed mine dewatering.  Reaches of these streams that are currently stable 
would continue to be stable with little or no increase in sediment transport resulting from mine dewatering 
activities.  Other reaches of these streams are currently unstable but are likely to stabilize due to armoring.  This 
would remain true under augmented flow conditions and, in fact, increased flow rates would speed the 
armoring process so that any sedimentation that occurred would be of a shorter duration (albeit greater 
intensity) compared to the current condition. 
 
Moose Creek currently appears to be in a less stable condition compared to Basin and Fish Creeks.  Most of the 
investigated reaches of Moose Creek cannot be shown to be stable under the proposed mine dewatering 
discharge program based only on the gradation of the bed material.  Monitoring and mitigation measures 
described above could be implemented in response to channel movement and increased sediment transport.  It 
is also important to note that Moose Creek enters a large wetland complex on private property below the area 
surveyed during this investigation.  The increased capacity and residence time provided by this wetland would 
serve to trap sediment thereby limiting or preventing further downstream transport in much the same manner 
afforded by Basin Creek Reservoir in the Basin Creek drainage.   
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1.0 INTRODUCTION

1.1 Storm Water Management Program

The Butte Highlands Project has been operating under Notice of Intent Number MTR103517 filed by

Timberline Resources Corp and confirmed by the Montana Department of Environmental Quality on 04

September 2009. The ownership of the Butte Highlands Project has been transferred to the Butte

Highlands JV, LLC.

Pursuant to this permit, this Storm Water Pollution Prevention Plan (SWPPP) has been prepared to (1)

describe the Storm Water Management Program employed by the Butte Highlands Project, and (2)

provide guidance to employees to prevent the pollution of storm water discharges that may be caused by

the operations.

In addition, this SWPPP identifies persons who are responsible for the implementation of the actions

described herein and the overall performance of the Storm Water Management Program.

1.2 Storm Water Management Program Personnel

Every employee at this facility is responsible for the prevention of pollution of storm water discharges

during their regular work activities. A Storm Water Management Team (SWMT) has been formed to

implement the provisions of this SWPPP. The persons identified in Table 1-1 comprise the SWMT and

their names, titles, and responsibilities are provided.

Table 1-1: Storm Water Management Team, Butte Highlands Project

Name Title Responsibility

Philip Joggerst SMD Project Superintendent Provides resources to the Storm Water

Management Program

Henry Bogert Butte Highlands JV Manager Provides oversight to the Storm Water

Management Program
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1.3 Related Management Plans

These plans discuss the most recent planned actions and processes identified for the project. These plans

are available at the Butte Highlands mine office or with the Butte Highlands JV, LLC corporate office in

Boise, Idaho.

 Amended Underground Exploration Plan (Aug 2009)

2.0 BUTTE HIGHLANDS PROJECT - FACILITY SITE DESCRIPTION

Butte Highlands JV, LLC has received approval for an amendment to their current exploration plan

activities approved by the Montana Department of Environmental Quality for the Butte Highlands

Project. As part of project development, underground exploration will be necessary to advance the

project to the next stage to better understand the resource through underground drilling, technical

investigations to support mine planning, and bulk sampling for metallurgical testing. All planned ground

disturbing activities are located on private land at Butte Highlands which are owned and/or controlled

by the company.

The following facilities or activities are planned for the site:

 Office Complex;

 Portal/Decline/Underground Workings;

 Surface/Shop Facilities;

 On Site Power Generation;

 Fuel and Lubricant Storage;

 Explosives Storage;

 Sediment Control;

 Growth Medium Stockpiles;

 Lay Down Area;

 Water Source.

Butte Highlands is proposing additional acres of disturbance to complete the exploration activities. It is

estimated that approximately 22.5 acres of private land will be disturbed for facilities construction under

this proposed plan. There is an additional 46.4 acres planned for the land application disposal sites

which are also located on private land. See Figures 1 and 2 for the location of the project and facilities,

respectively.

The Butte Highlands Project is located in Silver Bow County, Montana. Specifically, the project is

located in Sections 31 and 32 in Township 1 North and Range 7 West on patented mining claims:



Butte Highlands JV, LLC Butte Highlands Project

5

Pony Placer Claim

Red Mountain Claim

Purchance Claim

Only Chance Claim

J.B. Thompson Claim

Murphy Claim

2.2 General Location Map

Figure 1 shows the general location of the facility. Site maps are shown in Figure 2 and 3 of this Plan.

Figure 4 shows the site topography and the streams located within one mile of the project site. Figure 5

shows the layout and the stormwater management flow direction for the site facilities. Surface water

flows of interest to the project facilities include Moose Creek, Fish Creek and the South Fork of Fish

Creek.

Potential pollution sources include diesel fuel, oil and grease used for mine equipment. A shop building

housing the fuel storage tank and equipment lubricant supplies is located near the mine portal. Equipment

maintenance and repairs will be performed in the shop building as well.

No spills or leaks have occurred at the site operated by Butte Highlands JV, LLC.

There are no known sources of run-off or run-on from adjacent properties containing significant quantities

of pollutants of concern to the facility.

2.3 Receiving Waters –

Butte Highland’s contact storm water will flow into a storm water retention pond and will be managed

with the rest of the mine water. All non-contact stormwater will be managed using BMPs. The Middle

Fork Moose Creek is the only receiving water near the project facilities where activities are planned. Run-

off caused by precipitation could occur in the LAD 1, 2, 3, and 4 areas and would be controlled by BMPs.

Operation of water application from the mine would be accomplished in a manner that would not allow

for surface run-off. Figures 1 and 4 show the general location of the property and local stream systems

near the property, respectively.

2.4 Potential Pollutant Sources

Figures 2 and 3 show the general layout of the facility.
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Yard – A yard area is located near the portal . General exploration and underground mine activities

would occur in this area.

 No potential pollutants are to be stored in this area.

Mine Office/Dry

Modular buildings are located on the site to house office facilities as well as a shower/dry area for mine

workers. A geologic core shed is located at the project and will house offices for the geologists as well

as core storage. An on-site wastewater (sewer) system has been constructed to manage wastewater

generated from the office trailer and mine dry (Figure 3). The sewage treatment system is sized to

meet the full operational project staffing levels of the project. As underground mining proceeds,

portable toilets may be used underground as well.

 No potential pollutants are to be stored in this area.

Shop Facilities, and Power Generation Sites

Two mine shop buildings have been constructed at the site to perform regular maintenance and repairs

to mine equipment. The shop buildings are fabric covered, steel truss arch buildings. The shop will also

store supplies, parts, small quantities of lubricants, and other items to support the project. A concrete

floor is included in each shop building and provides containment for fuel, lubricants, and other shop

fluids.

Two generators are currently in use at the project. The generators are housed in van trailers

complete with “day” fuel tanks, each containing up to approximately 178 gallons. Fuel is transferred

from a 600 gallon day tank to the generator day tanks as needed via a retractable, pressurized hose reel.

Power is distributed throughout the property via underground lines to the portal and other facilities.

Line power is available near the site; however, this line does not have sufficient power to support all the

exploration activities.

 Diesel Fuel – Associated with Power Generation and Equipment Operation

 Lubricant/Oil – Associated with Equipment Operation

Explosive Storage Area

Explosives may be stored either on the surface or underground at the project in two separate

explosives magazines. One magazine will be for initiation devices, and one will be for high explosives.
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The magazines will be located and constructed in accordance with applicable regulations. The surface

magazines will be surrounded on three sides with large berms.

Powder magazines will also be located underground as soon as appropriate sites are developed.

Explosives may be delivered directly to the underground powder magazines. The location of the

underground powder magazines will change as the decline progresses towards the ore body.

It is expected that bulk or packaged emulsion will be the primary explosive used for underground

development. Depending on the rock encountered, stick powder, slurries or other similar water

resistant explosives products may be used with or instead of emulsion. Bulk emulsion will be stored in

3,000 pound totes at an appropriate distance from the magazines. Once the underground magazines

are in service, totes will be filled on surface and delivered to a storage area underground via forklift.

Butte Highlands will implement the following measures to manage explosives and minimize the potential

release of elevated nitrates to waste rock and mine water: proper housekeeping and cleanup methods;

employee training on material handling, protocols and nitrate issues; proper explosive use and

minimization of spills.

 No potential pollutants

Fuel/Lube Storage Area / Wash Pad

A fuel / lube storage area and wash pad are housed in one of the shop buildings on site and situated on

one concrete pad. The pad is constructed to allow for the fuel/lube area, wash pad, and access for

equipment using either space. The concrete pad’s overall dimensions are approximately 50 feet by 80

feet.

The fuel/lube area will report to a hydrocarbon containment sump which is sized for at least 110%

containment of the largest individual tank located in the facility. A fuel and lubricant truck will be used

to dispense fuel to mobile equipment, and a fueling station has been constructed at the fuel tanks as

well. The fuel station is located on the concrete pad with spill containment to capture potential spills

from fueling operations.

Various oils and anti-freeze necessary for mine operations will be stored on the same concrete pad as

the fuel tanks. It is estimated that there will be approximately 2,000 gallons of various oils, including

storage for used oil.

One diesel storage tank is in use at the project along with several day tanks and include:

 1- 10,000 gallon double walled tank (diesel)
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 1- 500 gallon day tank (generator site)

 2-178 gallon day tanks (generator vans)

The fuel/lube storage area also houses the wash pad. The wash pad slopes into a sediment sump that

can be cleaned with a piece of mobile equipment. The sediment sump overflows into a hydrocarbon

skimming and sediment settling sump. The underflow from this sump reports to a “grey” water sump

that is pumped into a wash pad water recycle system for further cleaning prior to reuse. The water

may either be utilized for wash pad water, or it may be included into the mine-wide recycle system.

Wash pad sediments and oil-skimming residues will be disposed of in accordance with environmental

regulations. Figures 2 and 3 show the location and general arrangement of the facility.

 Diesel Fuel Storage – Associated with Equipment Operation

 Lubricant/Antifreeze/Oils – Associated with Equipment Operation

 Wash Pad Skimmed Oils and Sediments – by product of equipment cleaning

Silo, Batch Plant and Shotcrete Plant

During mine development, there will be a need for the use of cement for various underground

activities. A silo will be located at the site to store bulk cement to be used either in the batch plant

and/or shotcrete plant. The cement silo will be equipped with a baghouse to reduce dust emissions

during cement loading and unloading activities. The silo, batch plant and shotcrete plant will be located

near the mine portal.

The batch plant may be used on a limited basis to test the cemented rock fill (CRF) for the bulk sample.

The batch plant will create a cement slurry that will be blended with reclaimed mine rock from the rock

stockpile and mixed in a mixing pit with a surface loader. The CRF and shotcrete plants will operate

only when needed and will not operate on a full time basis. However, when in use the shotcrete plant

will have the capacity to operate at a rate of approximately 24 cubic yards/day with a max annual

production of 8,400 yds3. In addition to the cement silo, there will be a sand storage area that will

contain approximately 100 tons of blended shotcrete aggregate.

 No potential pollutants are to be stored in this area, although measures will be taken to

ensure proper handling and spill prevention of concrete, additives and cement slurries.

Development Rock Storage / Lay Down Areas

A development rock storage area is located near the mine portal. The storage area is sized to hold

approximately 150,000 tons of mine development rock. The development rock pile will be

approximately 80 feet in height at the end of the development program. Run-off from the development

rock pile is collected at the toe of the facility in a diversion ditch where it is directed to the sediment
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ponds. The diversion ditches incorporate BMPs to reduce sediment addition into the mine pond. Run-

off from the development rock area will be either re-used in the mine operations and/or disposed at

the LADs.

 No potential pollutants are to be stored in this area, and proper BMP’s will be used to

ensure proper containment of runoff from the site.

LAD Areas

Mine water and contact water are collected and diverted to the sediment ponds. After passing through

the sediment ponds, water is disposed of in the the LADs. Under the Land Application Disposal (LAD)

plan, water would be sent from the mine pond and delivered to one of four LAD areas at the project.

Approximately 46 acres of LAD areas are planned with LAD 1, LAD 2, and LAD 4 located on the Pony

Placer Claim and LAD 3 located on the Red Mountain Patented Claim. LAD 1, 2, and 4 have been

constructed. Each site is divided into cells. Application of water is rotated between cells and LAD

areas to ensure the application rates and time periods are low to reduce surface ponding. LAD 1 is a

sprinkler system with 16 cells, LAD 2 is a perforated pipe irrigation system with 14 cells, and LAD 4 is a

snowmaking system with 7 cells. If it becomes necessary, an additional LAD system would be installed

at LAD 3. Water is delivered to the LAD 1, 2, and 4 via a combination of surface and underground

pipes. The main distribution lines pass under the Camp Creek Road to gain access to the LAD 1, 2, and

4 sites. A groundwater monitoring well is located below each LAD area and monitored for any water

quality changes. The sites are also visually inspected to ensure surface ponding and run-off is not

occurring.

 No potential pollutants are to be stored in this area.

Recycle Mine Water Pond

Water from the underground workings will be pumped through a series of underground sumps to

settle out sediment from mine activities. Hydrocarbon booms or oil skimming capability may be added

to the underground sump to remove hydrocarbon contamination. Water from the underground sumps

is pumped to the mine ponds located below the development rock storage area. Two ponds have been

built with a combined capacity of approximately 2,670,000 gallons, which allows approximately one

weeks retention time in the ponds.

Water from the mine and waste rock stockpile area reports to the Sediment Pond, which has a capacity

of approximately 1,740,000 gallons. Run-off from the waste pile is gravity fed to the ponds while the

mine water is pumped up the decline through a pipe to the pond. This pond is the secondary sediment

removal process in the circuit. Water decants from the Sediment Pond and flows to the Recycle Water

Pond, which has a capacity of approximately 930,000 gallons.
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The ponds are lined and connected together with two decant pipes constructed between the two

ponds. Flocculent or other similar chemicals may be added at the underground sumps to assist in

settling sediment.

Water from the second pond, the recycle water pond, will either be sent to the land application

disposal areas or returned to the mine for re-use. Water from the underground sumps could also be

pumped up through a cased borehole and sent directly to the land application disposal area (LAD 3)

located on patented land (Red Mountain Claim).

The mine ponds are designed to hold the 25 yr-24 hr storm event from the waste rock area. The

catchment area is approximately 400,000 ft2. The amount of rain for this storm event is approximately

2.5 inches of precipitation in a 24 hour period. With a run-off coefficient of 90 the storm storage

required is approximately 561,000 gallons. The total pond operating capacity is 2,000,000 gallons, the

pond surge capacity is an additional 670,000 gallons, and the total pond capacity is 2.67 million gallons of

water.

Pond Design Capacity 2,670,000 gallons

25yr-24hr Event 561,000 gallons

20% Safety Factor 109,000 gallons

Operating Capacity 2,000,000 gallons

Pond levels will be maintained to ensure that at least 561,000 gallons of storm capacity is available at all

times. The LAD piping system is sized to handle a minimum of 500 gallons per minute which would be

sufficient to handle larger storm events occurring at the site. Additional cells would be activated to

bring the pond levels back into compliance should a large storm event occur.

 No potential pollutants are to be stored in this area and proper BMP’s will be used to ensure

proper containment of mine water and stormwater run-on in the pond areas.
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2.5 Spills and Leaks

There have been no spills or leaks that were reportable or occurred on this project since Butte Highlands

and Timberline Resources, Inc. (Butte Highlands' predecessor) began exploration drilling activities in the

summer of 2008.

TABLE 2-1, Ancillary Material Handling, Butte Highlands Project

Material Storage – Handling Practice Contacts

Precipitation

Diesel Fuel Stored in 10,000 gal double walled tank at

Fuel Storage Facility (covered building with

secondary containment for 110% capacity and

concrete floor) and in 500 gal day tank at

generators (secondary containment for 110%

capacity)

Only incidental spillage

Lubricants / Oils /

Antifreeze / Misc

Fluids

Stored in Fuel Storage Facility (covered

building with secondary containment for 110%

capacity and concrete floor) or in smaller

quantities at Shop (concrete floor)

Gray Water, Wash

Pad

Contained in sediment sump at wash pad area Only incidental contact

2.6 Sampling Data

No storm water sampling has occurred at the project site.

2.7 Pollution Prevention Practices

This facility will be routinely assessed for potential sources of storm water pollutants as described in this

plan. The facility will practice methods to prevent such pollution as well as applying specific controls to

specific sources if they exist. The prevention methods are categorized and described below.
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Good Housekeeping

This facility employs good housekeeping practices to maintain a clean, orderly workplace. Examples of

these practices are as follows:

* Ground surfaces will be maintained in clean condition with all spills and waste material

promptly cleaned up;

* Work areas will be maintained in orderly and safe conditions thus minimizing accidental

spills or leaks;

* Drip pans will be used under fill spouts and in locations where leaks could occur; the drip

pans will be emptied as soon as possible after an oil/fuel leak;

* Oil, grease, solvents, and other such items are properly disposed of;

* Employees will monitor for oil sheens when precipitation occurs while they are at the

mine site (irregular schedule from late spring through early fall) and will use spill absorbent

pads if sheens are noted; and

* All employees are being continually educated on proper disposal of the above mentioned

substances.

Preventive Maintenance

Equipment maintenance is a key element in project management to maintain equipment in its peak

performance condition. The goal is to keep the equipment in the best possible condition, which benefits

production as well as the environment.

This facility will rapidly respond to and repair leaks and other conditions which could lead to spills of

materials that could contaminate storm water.

All storm water prevention equipment and facilities are routinely inspected for physical integrity,

accumulation of solids or other debris, access, mechanical integrity and operability, and other conditions

which may impact their effectiveness.
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Spill Prevention and Response

The operations at this facility have been assessed for potential sources of spills or leaks. Certain practices

to minimize the potential for spills are identified below. In addition, a Spill Response Plan has been

prepared to organize the facility response in the event of a spill. This will be included under the project

emergency notification and emergency plan.

For each of these areas, specific procedures have been established to minimize the potential for spills.

These include:

* Frequent visual inspection of pumps, lines, seals, hoses, and other devices with high spill

potential;

* Frequent preventive maintenance to replace parts and equipment prior to failure;

* Use of puncture/breakage resistant storage containers for chemicals and materials; and

* Provide adequate personal protective equipment to maintain worker safety and attention.

In the event of a spill or leak, the facility Spill Response Plan specifies the methods for performing the

following actions:

* Location of the leak and identification of the leaking material;

* Assessment of personnel protection requirements;

* Stop the leak;

* Isolate and contain the spilled material;

* Management and agency notifications;

* Spill cleanup and disposal of material; and

* Investigation of the cause of the spill.

Releases and spills of reportable quantities will be reported immediately to the state’s Disaster and

Emergency Services (DES) 24-hour phone number (406) 841-3911. If no one can be reached at that

number, the release or spill may be reported to the Montana Department of Environmental Quality

(DEQ) duty officer at (406) 431-0014. Spills may also be reported to the National Response Center

(NRC), at 1-800-424-8802 which is staffed 24 hours a day, 365 days per year. The Spill Response Plan

describes in detail which agency needs to be contacted to report various types of spills.

The Amended Exploration Plan also provides for the maintenance of adequate spill cleanup materials,

personnel protection equipment, and their locations as well as employee training for their use. Employees

are regularly trained how to respond to a spill and use the Spill Response Plan.

Any incidents that occur will be documented on the Incident Log Sheets included in the Spill Prevention

and Response Plan.
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Material Storage and Handling

This facility will assess its material storage and handling practices and will develop the following guidelines

to minimize the potential for spills of liquid and solid materials:

* Proper inventory and labeling of stored materials;

* Maintain Material Safety Data Sheets for all required materials;

* Storing containers prone to breakage and puncture in areas of low traffic and providing

secondary containment as necessary;

* Storing and stacking containers using suppliers’ recommendations to prevent breakage or

failure;

* Prompt replacement of corroded or damaged drums, tanks, containers;

* Segregating compatible materials from incompatible materials;

* Adherence to fire prevention practices;

* Protection from wind or rain where necessary or possible; and

* Employee training for material storage and handling;

Waste Minimization and Recycling

This facility will continually search for and implement ways to minimize waste products and reuse or

recycle materials. This facility will also minimize the use of any toxic materials to the extent possible and

will use the least toxic material suitable for the task. Any such practices, when implemented, are included

as routine operations and become subject to the practices described herein.

Erosion Control

Topsoil and overburden stockpiles will be seeded, fertilized, and/or mulched to prevent the erosion of

topsoil.

Source Specific Storm Water Pollution Prevention and Control Practices

Specific sources of potential storm water contamination have been identified. The facilities and practices

discussed in this plan will be implemented to minimize the potential for storm water contamination.
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Employee Training

This facility will provide an employee training program for all aspects of the employee's involvement with

this company. Regarding pollution prevention, and storm water in particular, the employees will receive

the training discussed below.

a. Hazard Communication

 Employees will be instructed in the proper handling of hazardous chemicals.

 Recognition of the dangers associated with proper handling of hazardous chemicals

decreases the opportunity for accidents that can lead to spills of potential pollutants.

b. Safety Training

 Employees will be instructed in the importance of safety within the company. They will be

informed of how to report unsafe conditions.

c. Personal Protective Equipment

 Each employee will be instructed on what personal protective equipment is required for

jobs they may be called on to perform. They will be shown the proper method of use of

each item of protective gear they will use.

d. Spill Response

 Truck drivers will be trained in proper spill containment and cleanup while on the road. All

trucks will be equipped with spill kits.

e. SWPPP Training

 Employees will be trained on the Storm Water Pollution Prevention Plan. This training is

required before work assignments commence and recurs annually for affected employees.

f. Emergency Procedures

 Employees will be trained in emergency response procedures including spill cleanup and

response and fire prevention.

Routine Job Functions

Every employee is notified of job functions which he/she are expected to perform. Employees also receive

regular training on how to perform and subsequently how to improve their performance of their expected

functions. This training includes, among other issues, operation of equipment, communication, and

pollution prevention. The basic premise regarding pollution prevention is that a well-trained employee
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who is comfortable with their ability to perform their job will be more attentive and responsive to

preventing potential pollutant releases.

Storm Water Training

Every employee is instructed in the specific job functions that they must perform to minimize storm water

pollution. This training includes tips on what to look for to recognize potential pollutant releases and

prevent them. Certain employees have operation and maintenance of storm water pollution prevention

devices and facilities as part of their regular job functions and are trained as described above.

All applicable employees are trained in spill response and fire prevention. Proper execution of these

procedures can eliminate or minimize storm water contamination.

In addition, all applicable employees are regularly trained in the contents and the practices required by this

SWPPP.

Employee Training Documentation

All employee job-related training is documented and these records are maintained in Appendix C of this

document.

2.8 Storm Water Pollution Prevention Plan Evaluation

As required by the facility storm water discharge permit, this SWPPP is periodically reviewed by the

SWMT and the Plan is updated as deemed necessary by the team.

Storm Water Management Team Meetings

The SWMT will meet at a minimum once per year to discuss the existing storm water management

program at the facility, the existing SWPPP, the most recent annual site assessment, any incidents that

occurred during the previous year, and to determine any necessary changes to the SWPPP or storm water

prevention facilities. This meeting will be held at a time to allow development of plans for the upcoming

annual budget.

The current status of the storm water permit is reviewed and plans are made for renewal or modification

if necessary.
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Any planned major modification to the facility process or configuration is reviewed for potential storm

water pollution impacts. Any required prevention facilities or practices are included in the design of the

modification. Once the modification is constructed, appropriate changes are made to the SWPPP.

Also, this SWPPP is reviewed and updated if it has been found to be ineffective in eliminating or

significantly minimizing storm water pollution.

Annual Site Assessment

Once per year, the facility is assessed by staff experienced in storm water and water quality prevention and

control to determine the current validity of this SWPPP. Each aspect of this plan is evaluated for each

drainage area. This systematic review is intended to identify changes in the process or configuration not

previously known, effectiveness of storm water management facilities and practices, locate potentially new

sources of storm water pollution, review storm water monitoring data, review the current integrity and

operational condition of storm water pollution prevention devices, and others.

Documentation is prepared for the site assessment documenting its findings. These documents are

maintained within the SWPPP in Appendix D.

Plan Updates and Distribution

As described above, any necessary changes to the SWPPP are made either following the annual plan review

or after major modifications to the facility are performed.

Current SWPPPs are distributed as follows:

* Facility Manager;

* Persons signing the plan;

* Kept in locations so that all employees may have access to the plan when needed or at

their convenience.
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Table 2-2: Butte Highlands Project Storm Water Pollution Prevention Practices

Drainage Area Storm Water Pollution Prevention Targeted Pollutants

Mine Shop and Facilities

Area

Run-off controls, berms, diversions, ditches,

and other methods to control

sedimentation and pollutant discharges.

Total Suspended Solids (TSS),

oil and grease, and

hydrocarbons

Explosives Storage Area
N/A

Development Rock

Storage Area

Run-off controls, berms, diversions, ditches,

and other methods to control

sedimentation and pollutant discharges.

Stormwater and Mine

Recycle Ponds Area

N/A

Access / Haulage Roads

1. Runoff controls (berms, ditches, water

bars);

2. Roads graded with a slight outslope;

3. Silt fencing installed at toe of road

fillslopes; and

4. Rock armor in ditchlines and/or waterbar

bottoms, if severe erosion occurs

TSS

Mine Disturbance Area

1.Site graded so that storm water flows

into the storm water pond, except for the

downhill fillslope on the pond access road

and the waste rock dump;

2. Straw bales at toe of waste rock pile (if

fines are present);

3. Runoff control berms, ditches, diversions,

bales, and other measures; and

4. Pond access road graded so that storm

water drains to the ponds or to the ditch

between the road and the overburden

storage pile.

TSS, oil, grease, and

hydrocarbons
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2.9 Other Controls

It is expected that the BMPs described above will effectively manage storm water issues at the mine site. If

additional devices are needed to improve the effectiveness of BMPs, they will be implemented as

appropriate.

3.0 MAINTENANCE

Employees at the Butte Highlands Project will provide maintenance of BMPs to ensure effective operation

of the particular BMP being employed at the site. Regular inspections will ensure that the BMPs are

operating appropriately. If, during inspections, the BMP employed is not functioning, action will be taken

to improve the BMP or install additional control mechanisms, as soon as practicable but not later than the

next precipitation event.

4.0 ALLOWABLE NON-STORM WATER DISCHARGES

Land Application Disposal Areas

The Butte Highlands Project plans to use land application disposal methods to dispose of excess water

from the site. Under the Land Application Disposal (LAD) plan, water would be sent from the mine

pond and delivered to one of three LAD areas at the project. Approximately 46 acres of LAD areas

are planned with LAD 1, LAD 2, and LAD 4 located on the Pony Placer Claim and LAD 3 located on

the Red Mountain Patented Claim.

LAD 1, 2, and 4 have been constructed. Each site is divided into cells. Application of water is rotated

between cells and LAD areas to ensure the application rates and time periods are low to reduce surface

ponding. LAD 1 is a sprinkler system with 16 cells, LAD 2 is a perforated pipe irrigation system with 14

cells, and LAD 4 is a snowmaking site with 7 cells. If it becomes necessary, an additional LAD system

would be installed at LAD 3. Water is delivered to the LAD 1, 2, and 4 via a combination of surface

and underground pipes. The main distribution lines pass under the Camp Creek Road to gain access to

the LAD 1, 2, and 4 sites. A groundwater monitoring well is located below each LAD area and

monitored for any water quality changes. The sites are also visually inspected to ensure surface ponding

and run-off is not occurring.

5.0 DOCUMENTATION OF PERMIT ELIGIBILITY RELATED TO ENDANGERED

SPECIES

Butte Highlands has reviewed the Endangered Species Act requirements pertaining to this project.
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The following lists and sources were reviewed as part of this evaluation:

 50CFR Part 17.11, 17.95 and 17.96 for federally listed endangered species and their critical

habitats.

 Montana Fish Wildlife and Park’s lists of Endangered and Threatened species.

A review of these lists determined that the following endangered or listed threatened species can be

found in certain locations of Silver Bow County:

Scientific Name Common Name USFWS Status

Canis lupus Gray Wolf DM

Lynx canadensis Canada Lynx LT

Falco peregrinus Peregrine Falcon DM

Haliaeetus leucocephalus Bald Eagle DM

No TES plants in

Silverbow County

Key:

 LT = Listed threatened - Any species likely to become an endangered species within the foreseeable future throughout

all or a significant portion of its range (16 U.S.C. 1532(20)).

 DM = Recovered, delisted, and being monitored - Any previously listed species that is now recovered, has been

delisted, and is being monitored.

Source:

http://fieldguide.mt.gov/

6.0 PERMIT

A copy of the Notice of Intent and Permit (if issued by the State) are included in this plan in Appendices

F & G respectively.

http://fieldguide.mt.gov/
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7.0 APPLICABLE STATE AND LOCAL PLANS

Butte Highlands is not aware of any other plans required by the State or local authorities concerning storm

water management.

8.0 SITE INSPECTIONS AND COMPREHENSIVE SITE COMPLIANCE EVALUATION

Site inspections will be done every seven days during the operating season. The form in Appendix B will

be used for these inspections. Instructions for completing these inspection forms follow in Appendix B as

well. Quarterly inspections are conducted using the form in Appendix E.

A comprehensive site evaluation will be conducted upon project initiation and will be conducted at the end

of each operating season. The evaluation will review discharge of pollutants from the site, location of

BMPs, maintenance of BMPs, and other important elements of the SWPPP.

Records will be maintained of this comprehensive evaluation and are included in Appendix D of this plan.
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