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1.0 INTRODUCTION 

Mines Management Inc. (Mines Management) proposes to construct and operate the Montanore 

Mine, a 20,000-ton per day (tpd) underground silver and copper mine and mill facility to be 

located in Lincoln County 15 miles south-southwest of Libby. TRC Environmental Corporation 

(TRC) has been contracted by Mines Management to prepare this minor source air quality permit 

application pursuant to ARM Title 17 Chapter 8 Subchapter 7. 

The application includes a project description (Chapter 2), emissions inventory (Chapter 3), 

ambient air quality analysis (Chapter 4), and additional compliance demonstrations required or 

requested by MDEQ (Chapter 5). MDEQ permit application forms are contained in Appendix A. 

The contact for information and questions regarding this permit application is: 

Mr. Eric Klepfer 
Vice President Environmental Affairs 
Mines Management Inc. 
905 W. Riverside Ave, Ste. 3 1 1 
Spokane, WA 9920 1 
(509) 838-6050 

1.1 Project Background 

The Montanore Mine, under different ownership, received an air quality preconstruction permit 

from MDEQ in 1989 (TRC 1989). The facility as permitted in 1989 was not constructed. Mines 

Management has revised mine design and facility operating specifications from those originally 

proposed. These revisions, combined with contemporary inventory and analysis methods, result 

in the stand-alone permit application herein. 

A modeling protocol (Protocol) (TRC 2005a) was submitted to MDEQ on September 27,2005. 

MDEQ provided comments on the protocol on October 1 1,2005 (MDEQ 2005a). TRC 

responded to those comments on December 12,2005 (TRC 2005b), and MDEQ replied to 

comment responses on December 20,2005 (MDEQ 2005b). The methodology defined in the 

protocol is reflected in the ambient air analysis presented in Section 4.0 of this document. The 
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The project emits greater than 25 tons per year of any regulated pollutant; therefore, pursuant to 

17.8.743(1)(e) an air quality permit must be obtained in accordance with permit requirements as 

outlined in ARM 17.8.7, "Permit, Construction and Operation of Air Contaminant Sources". 
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modeling protocol and subsequent comment and response documentation are included as 

Appendix B of this document. 

1.2 Regulatory Applicability 

A site location map illustrating the general location of Montanore Mine facilities is provided in 

Figure 1.1. The Montanore Mine production and processing facilities are located in an area 

designated as attainment for all regulated pollutants. The concentrate rail loading facility in 

Libby, MT is located in a nonattainment area for PMlo and PM2.s. The Montanore Mine is not a 

categorical source, and total stationary source emissions of any criteria pollutant are less than 

250 tpy; therefore, the Montanore Mine will be classified as a minor source under Prevention of 

Significant Deterioration (PSD) regulations. Total emissions from point sources underground 

and on the surface are less than 100 tpy for any criteria pollutant, less than 10 tpy for any single 

Hazardous Air Pollutant (HAP), and less than 25 tpy for total HAPS; therefore, the Montanore 

mine will not meet the major source definition set forth in ARM 17.8.1201(23), will be a minor 

source, and will not require a Title V operating permit under ARM 17.8.12. 

The project will demonstrate compliance with all applicable State and Federal regulations. A 

summary of applicable regulations addressed in this document and the location of the data 

provided within this document to comply with them are summarized in Table 1.1. 

TRC Environmental Corporation 46706 

Customer-Focused Solutions 



AIR OUALITY PRECONSTRUCTION PERMIT APPLICATION - MONTANORE MINE 3 

Figure 1.1 Montanore Mine Site Location 
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Table 1.1 
Applicable Regulations and Permit Requirements 

TRC Environmental Corporation 46706 

Regulation 
Air quality permit application required 

Air quality permit application fees 
Certification Statement 
Facility map and diagram 
Project description 
Control equipment description 
Stack parameters and emission rates 
Operating schedules 
Air pollution control equipment 
specifications 
Construction schedule 
Additional information requested by 
MDEQ 
BACT and emission control requirements 
Modeled demonstration of compliance 
Compliance with ambient standards for 
SOz, NOz, CO, lead, and PMlo 
GEP stack height limitation 
Visible particulate (opacity) limits 

Airborne particulate limits 

Particulate limits in fuel burning and 
industrial equipment 
Sulfur content in fuel limits 
Open burning 
New Source Performance Standards 

Customer-Focused Solutions 

Citation 
ARM 17.8.743 

ARM 17.8.504(1) 
ARM 17.8.748(3) 
ARM 1 7.8.748(4)(a) 
ARM 17.8.748(4)(b) 
ARM 17.8.748(4)(~) 
ARM 17.8.748(d) 
ARM 17.8.748(e) 
ARM 17.8.748(0 

ARM 17.8.748(g) 
ARM 17.8.748Cj) 

ARM 17.8.752 
ARM 17.8.749(3) 
ARM 17.8.210,211,2 12, 
222,223 
ARM 17.8.402 
ARM 17.8.304(2) 

ARM 17.8.308 

ARM 17.8.309 
ARM 17.8.310 
ARM 17.8.322 
ARM 17.8.601 
40 CFR, Part 60 
ARM 17.8.767(e) 

Location 
Application data 
contained herein 
Attached 
Appendix A 
Figure 2.1,2.2,2.3 
Section 2.0 
Section 3.0 
Table 4.1 
Section 2.1 
Section 3.5 

Section 2.2 
Section 4.0 
Section 5.0 
Section 3.0 
Section 4.0 
Section 4.0 

Section 5.2 
Section 5.1 
Section 5.3 
Section 5.1 
Section 5.3 
Section 5.3 

Section 5.3 
Section 5.4 
Section 5.1 
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2.0 PROJECT DESCRIPTION 

2.1 Project Description 

The Montanore Mine will produce 20,000 tons per day of copper and silver ore from the mine 

site to be located approximately 15 miles south-southwest of Libby, in Lincoln County, MT, as 

shown in Figure 1.1. Access to the mine site will be via US Forest Service Road 278. The legal 

location of the mine can be found in Section 1 of the permit application forms. The ore deposit 

will be mined using conventional room-and-pillar methods, with both diesel and diesel-electric 

underground equipment. Mining will occur 24 hours per day, seven days per week, 365 days per 

year yielding approximately 7 million tons of ore annually at full production. Two buses will 

transport three shifts per day from the port authority at the edge of Libby, MT to the Ramsey 

portal. 

Two mine portals, one in the Ramsey Creek drainage (Ramsey portal) and one in the Libby 

Creek drainage (Libby portal) will exhaust ventilation air fiom the underground mine and 

provide mine access. Ore will be crushed underground by a primary crusher and brought to the 

surface via conveyor through the Ramsey portal. The ore will travel from the portal to the coarse 

ore stockpile, then from the stockpile to a classifier/oversize crushingkcreening train via 

underground apron feeders, and then transferred to a Semi-Autogenous Grinding (SAG) mill. 

Dust emissions fiom these ore handling activities will be controlled with water sprays, wet 

Venturi scrubbers, and enclosures. A detail drawing of the mill facility and surrounding 

operations is included as Figure 2.1. Figure 2.2 provides a flow diagram of mill facility 

operations. 

The mill will undergo commissioning by the vendor/contractor for 30 to 60 days after start-up, 

during which time the mine will not yet be at full production, and all emission controls at the 

mill will be operational. Mines Management will take possession of the mill following 

completion of the commissioning process. The mill will operate 24 hours per day, seven days 

per week, 350 days per year. The mill will be powered by underground electric utility lines, and 

no continuous on-site power generation will be needed. Two diesel electric generators (one 

primary, one standby) will be located on-site for emergency backup use. Ore grinding operations 

TRC Environmental Corporation 46706 
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Figure 2.1 Montanore Mine Mill Facility Detail 
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at the SAG mill will be wet and fully enclosed; therefore, the mill will not be a source of air 

emissions. Copper and silver values will be separated from the ore by conventional flotation 

techniques. The resulting concentrates will be thickened and pressure filtered to remove excess 

water, and transported by truck to a rail siding in Libby. 

All transfer operations and storage areas at the Libby rail siding will be completely enclosed. 

Concentrate transported by haul truck to the Libby siding will be dumped to an enclosed storage 

bin which will transfer the concentrate to rail cars. Loaded rail cars waiting for consolidation 

into a unit train will be covered to prevent wind losses. When a suff~cient number of railcars 

have been loaded, they will be coupled to a mainline engine for transport off-site. Accumulation 

of concentrate along the haul truck turn-around, at the concentrate storage area, and along the 

trackage will be prevented by prompt and routine clean-up with sweepers. 

The tailings from the mill will be slurried through a pipeline to a tailings impoundment site 

located on Little Cherry Creek. Excess water will be returned to the mill for re-use. Although 

the tailings will be wetted with a sprinkler system, some drying may occur in the summer 

months. Water sprays will be used, as needed, to prevent excess fugitive dust at the tailings 

impoundment. The location of the tailings impoundment, Ramsey portal, Libby portal, and other 

major mine facilities are shown in Figure 2.3. 

During mine development, some waste rock will be transported by truck from the Ramsey portal 

to a temporary storage area east of the mill site. This waste rock will be used as a construction 

material for the tailings dam and mill site areas. Subsequently, waste rock generated in the 

advancement of the mine will remain underground. 

TRC Environmental Corporation 46706 
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2.2 Construction Schedule 

The construction and operation schedule for the Montanore mine will consist of several phases: 

The first phase of construction will persist for approximately 12 months. During this 

phase, access roads will be upgraded, the Libby tunnel will be advanced, and an 

underground electric transmission line to the Libby site will be installed. No major 

surface construction will occur. One diesel generator (with a second co-located stand- 

by unit) will operate full-time during this phase until line power to the Libby site is 

complete, within 12 months of commencement of construction. Once the Libby 

underground transmission line is operational, the generators will be used on an 

emergency basis only. 

The second phase of construction, Ramsey development, will persist for 6 months. 

During this phase, the Ramsey tunnel will be advanced, roads to portals and tailings 

impoundment will be constructed, and Ramsey site preparation will begin. 

In additional phases of construction, surface facilities such as the mill and support 

facilities will be constructed, the electric transmission line to the Ramsey portal will be 

constructed, the tailings impoundment will be constructed, and advancement of both the 

Libby and Ramsey tunnels will continue. Initial mining and milling will take place 

during the first two years of mine life. During this time period, construction will 

continue as well as limited production with up to 15,700 tons per day of ore being 

mined and milled. Once line power to Ramsey is complete, the underground line to 

Libby will provide backup power to all facilities. The diesel generators will remain on- 

site at the Ramsey mill area to provide emergency power in the event of primary and 

secondary line power failure. 

Full production of 20,000 tpd of ore removal and processing will take place at 

approximately year four. 

Production mining will continue for approximately 15 years after full development at a rate of 7 

million tons per year. 

TRC Environmental Corporation 46706 
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3.0 EMISSIONS INVENTORY 

An inventory of air pollutant emissions for point, fugitive, and mobile sources was conducted for 

production activities at the Montanore Mine. Emissions of NO,, CO, SO;?, PMlo, PM2.j' and 

trace metals including antimony, arsenic, cadmium, chromium, and lead were calculated. For all 

sources and pollutants, maximum hourly and/or daily and annual average emission rates were 

calculated. This differentiation applies most specifically to emission sources for which annual 

operating limits are proposed, but have the potential to operate at maximum load on an hourly 

and/or 24-hour basis. For these sources, short-term and long-term operating parameters utilized 

in emission calculations are given in the respective calculation. Mine construction will 

commence and the mine will phase-in production, reaching ful l  production in operating year 4. 

Operations for year 4, the first year of maximum production, are considered the worst-case 

production emissions scenario and are examined here. 

Although mobile sources and laboratory equipment are not permitted by MDEQ per ARM 

17.8.744(b), emissions for these sources are calculated in this application for inclusion in the 

dispersion modeling analysis. Mobile source emissions are calculated from haul trucks 

transporting ore to the rail siding load-out facility in Libby, MT; however, because the facility 

will be completely enclosed, no particulate emissions will occur from transfer, storage, or 

loading activities at that site. 

Emissions of PMlo, PM2,5, NO,, CO, and SO2 from mine production operations were calculated 

using AP-42, manufacturer's emission data, or other accepted engineering methods in 

combination with material throughputs, equipment operating rates, and other mine operations 

data. Emissions of trace metals (antimony, arsenic, cadmium, chromium) classified as 

Hazardous Air Pollutants (HAPS), which may be present in the ore, concentrate, and tailings 

were calculated. Particulate emissions from the material, transfer, and storage of these materials 

were multiplied by the mass fractions of metals in the ore or tailings, based on assay results from 

the nearby Troy Mine, as reported in the Air Quality Permit Application for Asarco's Rock 

Creek Proiect (TRC 1987). Emissions of lead, also a HAP, were calculated based on preliminary 

ore assays reported in the Air Quality Permit Application for Noranda's Montanore Proiect, 

Volume I Permit Application (TRC 1989). 

TRC Environmental Corporation 46706 

Customer-Focused Solutions 



AIR QUALITY PRECONSTRUCTION PERMIT APPLICATION - MONTANORE MINE 12 

3.1 Point Sources 

Propane Heaters - Emissions from the propane heaters used to heat the mine are based on 

emission factors found in AP-42. Emissions are based on 15 1 days of operation and a 

maximum of 347,900 gallons of propane cornbusted per year in the heaters. 

Primary Crushing - Emissions from the primary crushers located underground are based 

on emission factors found in AP-42. Emissions are based on 20,000 tpd of ore and 700 

tpd of waste rock processed by the crushers. Water sprays at the primary crushers will 

effect a 90% control efficiency. 

Coarse Ore Convevor Transfers - Emissions from underground conveyor transfers are 

based on emission factors found in AP-42. Emissions are based on 20,000 tpd of ore 

brought from the primary crushers to the surface with 5 transfers occurring along the 

conveyor system. Water sprays at all transfers will effect a 90% control efficiency. 

CrushinnlScreening - Emissions associated with all transfer points in the ore handling 

process were estimated using factors found in AP-42. Emissions are based on 20,000 tpd 

of ore to the mill, with 1,000 tpd being routed through the oversize crushing and 

screening train and 420 tpd of concentrate being loaded for shipment to the rail siding in 

Libby. Water sprays will effect a control efficiency of 90%, wet scrubbers will effect a 

control efficiency of 95%, and enclosures will effect a control efficiency of 99% at 

emission points equipped with these controls as shown in Appendix C. 

Laboratory Crusher - Emissions associated with the laboratory crusher were estimated 

using factors found in AP-42. Emissions are based on 1 tpd of throughput. 

Emernencv Generator - Emissions from one 1622-hp diesel-fired emergency generator 

operating a maximum of 4 hours per calendar quarter were calculated using NO,, CO, 

VOC and PM emission factors provided by the manufacturer. SOz emissions were 

calculated using fuel sulfur content. HAP emissions were not calculated for the unit 

TRC Environmental Corporation 46706 
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because no manufacturer's data was available, and AP-42 emission rates in Table 3.4-3 

were small and have been assigned an "E" rating by EPA, the lowest rating possible. 

3.2 Fugitive Sources 

Blasting- Emissions from blasting that will occur underground are based on factors 

found in AP-42 and manufacturer's data specific to the explosive to be used. Emissions 

are based on 3,750 "Topslice" blasts per year at 800 square feet of face per blast, as well 

as 700 "Bench" and "Development" blasts per year each at 800 and 600 square feet per 

blast, respectively. All blasts will consume an estimated 4,770.5 tpy of RU Emulsion 

explosive, for which manufacturer's data were used for gaseous emissions, as well as 5 

tpy of high explosive, for which emissions were based on AP-42 emission factors. 

Coarse Ore Stockpile Wind Erosion - Emissions from the coarse ore stockpile due to 

wind erosion were found to be negligible based on equations in AP-42 and the size of the 

coarse ore. 

Haul Truck Travel - Emissions from haul truck travel from the concentrate loadout to the 

rail siding in Libby are based on AP-42. Emissions are based on 2 1 round-trips per day 

at a distance of 40 miles per round-trip. 

Tailinns Impoundment Wind Erosion - Emissions were calculated using a maximum 

erodible surface area of 400 acres, based on engineering estimates that 50% of the 800- 

acre impoundment size will be submerged at any time. Operation of a sprinkler system 

will control wind erosion on the non-submerged portions of the impoundment; this 

control method was not accounted for in wind erosion emission calculations and the 400 

acre area was conservatively assumed to be dry and to be disturbed every hour. 

Emissions from the tailings impoundment due to wind erosion are based on equations and 

data found in AP-42 Section 13.2.5, Industrial Wind Erosion (EPA 1985). TRC has 

developed Fortran code which performs the hour-by-hour calculations using ISC ASCII 

formatted meteorological data. The output fiom this program, as well as the Fortran code 

and executable file, are included electronically in Appendix G. A copy of the program 

TRC Environmental Corporation 46706 
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output showing inputs to the industrial wind erosion equation are provided in Appendix 

C. Hourly Ramsey Creek meteorological data were used in the calculations. Although 

the Little Cherry Creek is nearer to the tailings site, the Ramsey Creek data was used 

because it is of higher quality and exhibits higher wind speeds (and thus higher potential 

for wind erosion) than the Little Cherry Creek data. A conservative friction velocity of 

0.55 and corresponding roughness height of 0.01 cm (for ground coal surrounding coal 

pile at a western surface coal mine) were selected from AP-42 Table 13.2.5-2 as a 

conservative estimate for the tailings impoundment. Emissions control from water 

application was not applied to the emission calculations. Even with a low representative 

friction velocity, no hours exceeded the threshold wind speed which is reflective of 

generally low wind speeds measured at both Ramsey and Little Cherry Creek. Because 

no hours exceeded the threshold wind speed, potential wind erosion emissions from the 

tailings impoundment were zero. 

3.3 Mobile Sources 

Mobile equipment will operate both above and below ground. The make and model of mobile 

equipment reflect those planned at this time; a different make or model of equivalent capacity 

may be purchased based on cost or availability at the time of purchase. 

All mobile source emissions were calculated based on manufacturer's engine specific data, 

manufacturer's Tier 2 certifications, MOBILE6, and engineering estimates where appropriate. 

Manufacturer's data was used if available, otherwise Tier 2 standards were used. Tier 2 

standards likely overestimate emissions since underground mining equipment is typically clean 

burning. MOBILE6 was used to calculate emissions from "on-highway" light duty pickups used 

at the mine site. For SOz emissions, a sulfur balance was used on engines for which no 

manufacturer's data was available. Sulfur content in diesel fuel was based on EPA limits which 

will become effective in 2007. 

Emissions were based on the estimated daily operating schedule of each piece of equipment. A 

40% load factor was applied to equipment to account for average engine load during the time 

equipment is operating (Mudd 1968). An equipment availability factor of 57.95% was 

TRC Environmental Corporation 
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developed by Mines Management. The derivation of the availability factor, which accounts for 

equipment maintenance, downtime, and other factors, is described in the detailed emissions 

calculation sheets. Detailed emissions calculations for mobile sources are provided in the 

emissions inventory in Appendix C.  

3.4 Emission Controls 

Emission controls to be utilized at the Montanore Mine are described below. These controls 

constitute BACT, as required by ARM 17.8.752(1)(a). Mines Management will operate all 

equipment proposed in this application to provide for lnaximuln air pollution control for which it 

was designed in accordance with ARM 17.8.752(2). 

All underground and surface material transfers and inaterial processing equipmentlactivities will 

be equipped with emission controls to limit particulate emissions. As shown in the emissions 

descriptions above and in the detailed emissions calculations in Appendix C, particulate will be 

controlled from 90% to 99% at these sources, depending upon the technology utilized. Moisture 

content in mined ore is also anticipated to be high which will inherently control particulate 

emissions. 

Water sprays (90% control) are utilized at underground crushing and transfers, and above ground 

at the transfer to the coarse ore stockpile and in the oversize circuit. Water sprays constitute 

BACT underground because, due to constant movement of the crushing operation, total 

enclosure or the addition of a wet scrubber would be technically unfeasible. Water sprays 

constitute BACT at these above ground sources because another large structure to enclose the 

coarse ore stockpile and/or the oversize circuit would be required to enclose these sources or to 

route their particulate emissions to a scrubber which would be economically unfeasible for these 

operations. A wet scrubber (95% control) is proposed to control emissions from the apron 

feeders and transfer to the SAG Mill; this control device is considered BACT since an additional 

large structure would be required to enclose these sources, which would be economically 

unfeasible. The transfer and loading of concentrate is conducted within the mill building; this 

enclosure (99% control) represents BACT for concentrate transfer activities. 
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Fugitive e~nissions from the movement of mobile sources in the underground mine will be 

negligible due to the high moisture content of traveled surfaces underground. A sprinkler system 

will operate at the tailings impoundment when needed, to apply water to the portion of tailings 

not submerged. This control method is estimated to reduce the potential for particulate 

emissions, which are anticipated to be negligible considering low measured wind speeds at the 

site, and is considered BACT for this potential fugitive dust source due to the large surface area 

to be controlled. In addition, Forest Service Road 278 between Montana Highway 2 and the 

mine site, the primary access route to the mine and where the vast majority of traffic will occur, 

will be chip sealed, which is anticipated to reduce emissions to near the levels of paved roads. 

An air re-circulationlwater misterlde-mister system will be installed at the mine upon full 

production (approximately year 4). This system will re-circulate 300,000 cfm of air for the 

underground mine. Although an exact emission control efficiency is not known, as each system 

is custom built by mine site, the mister is estimated to be able to remove nearly 100% of 

particulate grater than 5 microns in size as well as up to 90% of water soluble pollutants such as 

NO, and SO,. The demister system will then remove the water along with the entrained and 

dissolved pollutants before the air is re-introduced to the mine. Because of the uncertainty in the 

control efficiency, no reduction in emissions due to this system was assumed. However, once 

the system is installed, emissions from the mine portals will be reduced significantly. 

3.5 Summary of Emissions 

A sum~nary of stationary source emissions can be found in MDEQ permit application forms 

included with this application as Appendix A. Detailed emissions summaries, and an overall 

summary of emissions from sources listed under Sections 3.1, 3.2, and 3.3, can be found in the 

emission calculation sheets included as Appendix C. 
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4.0 AMBIENT ANALYSIS 

As a condition of permit issuance, under ARM 17.8.749(3) the Montanore Mine is required to 

demonstrate that operation of the facility will not cause or contribute to a violation of any 

Montana or national ambient air quality standard. To make this demonstration, emissions of the 

criteria pollutants NO,, S02, PMlo, PM2.5, and lead were modeled using ISCST3. CO is not 

analyzed, based on MDEQ guidance. Emissions of VOC were not modeled for this analysis but 

levels emitted from the Montanore Mine are not expected to cause or contribute to exceedances 

of the ozone standard. All modeling methodologies follow the requirements outlined in Montana 

modeling guidance (MDEQ 2002) and are discussed in detail in the Protocol (TRC 2005a), 

included as Appendix B of this application document. A Montana modeling checklist has been 

completed for MDEQ review and is included as Appendix F. Electronic lnodeling files for all 

analyses performed are contained on CD-ROM in Appendix G. 

The remainder of this section presents data not previously included in the Protocol and details on 

methodologies and parameters revised subsequent to MDEQ comments received on the Protocol. 

4.1 Model Settings and Input 

4.1.1 MSGPRO 

The MSGPRO setting is utilized in the ISCST3 model to allow lnodeling with the Ramsey on- 

site meteorological data set, which has missing hourly data. The setting allows ISCST3 to 

calculate short-term averaging periods for days that contain missing hours, by compiling a daily 

average based only on valid (non-missing) meteorological hours. Section 3.2.2 of the ISC Users 

Guide. Volume I documents the MSGPRO setting: 

"The missing data processing routines, that are included in the ISC Short Term model as a non- 
regulatory option, allow the model to handle missing meteorological data in the processing of 
short term averages. With this option selected, the model treats missing meteorological data in 
the same way as the calms processing routine, i.e., it sets the concentration (or deposition) 
values to zero for that hour, and calculates the short-term averages according to EPA 's calms 
policy ... If missing data are encountered without the missing data processing option, then the 
model will continue to read through and check the meteorological data, hut will not perform any 
dispersion calculations. " 
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4.1.2 Meteorological Data 

Several hours of the Ramsey Creek ~neteorological data, initially submitted with the Protocol 

(TRC 2005a) for review by MDEQ, were found to contain errors and required correction. The 

wind speed, wind direction, and temperature data were in the incorrect columns for 15 hours: 

August 12, hours 23 and 24, and August 13, hours 1,2, and 4 - 14. This error occurred during 

the data processing of the raw meteorological data set into the processed data set. The raw data 

file reports the wind speed data for these hours as missing and all other parameters as valid. The 

processed data set was corrected and the corrected data set was utilized in all ISCST3 model runs 

and is included in Appendix G. 

4.1.3 Model Receptors 

Model receptors were analyzed as described in the Protocol (TRC 2005a) with the following 

exceptions. Additional discrete receptors were placed at prominent terrain features located 

between 6-10 kilometers from the inine portals, outside of the large-scale 500-meter Cartesian 

grid proposed in the Protocol. A discrete receptor was also placed at the Libby Courthouse 

Annex PM2 5 monitoring site. 

Terrain elevations for these receptors were derived using 7.5-minute DEM data, as discussed in 

the Protocol. Figure 4.1 provides a graphic representation of 7.5-minute DEM data used. 

4.2 Modeled Emission Sources 

Emission rates from production, calculated in Section 3.0, were modeled in the ISCST3 analysis. 

All emission sources planned at the inine were modeled at potential emission rates. For 

modeling purposes, emission rates utilized were representative of the averaging period modeled. 

For example, annual emission rates were used to model annual averaging periods, maximum 

daily emission rates were used to model 24-hour averaging periods, and maximuin hourly 

emission rates were used to derive concentrations for 3-hour and 1 -hour averaging periods. 
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Table 4.1 presents all modeled source parameters and modeled emission rates used in this 

analysis. For greater detail in the derivation of modeled emission rates please refer to the final 

page of Appendix C, Air Emissions Inventory. A discussion of source idealization and modeled 

parameter development is provided in the following subsections. 

4.2.1 Diesel Generator 

Emission rates for the operation of an emergency diesel generator to be located at the Ramsey 

mill site are provided in Table 4.1. Stack data were provided by the specified manufacturer. 

Two generators (one primary, one standby) will be installed and will operate for a maximum 

total of 4 hours per quarter in the event of failure of primary and secondary line power sources. 

Maximum hourly emissions were modeled for I-hour and 3-hour averaging periods, and 4 hours 

of maximum hourly operation are modeled for 24-hour averaging periods. Annual average 

emissions are based on 16 hours per year operation and were modeled for annual averaging 

periods. 

The effects of building downwash on the generator stack were accounted for in ISCST3. The 

mill building is the only building of significant size and height to be located at the mill site; 

therefore, the mill building was the focus of this analysis. The mill building has some variance 

in height on multiple tiers; however, for simplicity and conservatism the entire building was 

modeled at 2 1.03, the height of the tallest tier, at a base elevation of 1328 meters. The UTM 

locations of each building corner are presented below: 

Corner (mE) (mN) 
1. 603857.8 5329591 
2. 603917.8 5329558 
3. 603920.3 5329562 
4. 603935.3 5329554 
5. 603977.0 5329629 
6. 603927.6 5329657 
7. 60391 1.8 5329628 
8. 603886.2 5329642 
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4.2.2 Portals 

All underground emissions from the Montanore Mine will exit to the atmosphere through the 

Ramsey and Libby portals. Due to the large volume of air required to ventilate the mine, all 

emissions, regardless of release location underground, are assumed to be well mixed with the 

ventilation air. Total exhaust air from the mine will be 700,000 cfm based on ventilation design. 

500,000 cfm will exhaust through the Rainsey portal, while the remaining 200,000 cfm will 

exhaust through the Libby portal. Therefore, with the assumption the emissions are well mixed 

with the air, approximately 71% of underground emissions will exhaust through the Ramsey 

portal and 29% will exhaust through the Libby portal. Underground sources contributing to the 

portal exhaust emissions are blasting-gaseous and particulate, propane heaters, primary crushers, 

coarse ore conveyor transfers, and underground mobile sources. 

Release characteristics for the Libby portal were revised from those presented in the Protocol. 

Libby portal exit velocity is calculated to be equivalent to the 200,000 cfm volume exhaust rate 

from the portal, based on the equivalent diameter of the portal exit area. 

Calculated criteria pollutant emissions from underground sources were assumed to be subject to 

some level of deposition en route to the mine portals. Deposition in the mine was calculated 

using the Van derHoven equations discussed in "Meteorology and Atomic Energy" (Slade, 

1968). The equations were solved iteratively or from figures presented in Slade, 1968 as a 

hnction of stability class, wind speed, and deposition velocity. Deposition velocities were 

obtained from Table 12.5 of "Atmospheric Science and Power Production" (Sehmel, 1984). An 

assumption was made that the ventilation velocity in the mine would be 1.0 m/s and there would 

be limited vertical air-flow since airflow in the mine is confined to the portals. Therefore an 

atmospheric stability of "F" was justified. 

The majority of underground emissions at the Montanore mine will occur an average of 19,000 ft 

from the exhaust portal. Using these parameters for the graph on "Meteorology and Atomic 

Energy" Figure 5.5 (Slade, 1968), a source depletion fraction was obtained. Using Equation 5.49 

(Slade, 1968) to adjust for pollutant specific deposition velocity, an escape fraction for each 
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pollutant was obtained. Based on the calculation method described above, it was found that 

approximately 65% of the NO,, 20% of the S02, and 4% of the particulate matter greater than 

2.5 microns in size would escape the mine portals. 100% of CO and particulate matter less than 

2.5 microns were conservatively assumed to escape. The pertinent sections of "Meteorology and 

Atomic Energy" (Slade, 1968) and "Atmospheric Science and Power Production" (Sehmel, 

1952) are included in this application as Appendix E. 

4.2.3 Mill Sources 

Emissions from the mill area were modeled using 4 equally sized area sources spread over and 

approxinlating the size of the mill area. Emission sources included in the area sources are the ore 

handling operations leading from the coarse ore stockpile to the mill, the oversize ore 

crushinglscreening train, the laboratory crusher and the portion of the surface mobile equipment 

expected to operate in the mill area. 

4.2.4 LAD 

One area source was modeled at the LAD area of the mine. This source represents and contains 

emissions from surface mobile equipment expected to operate in the LAD area. 

4.2.5 Tailings Impoundment 

Two equal sized area sources were used to approximate the area and size of the tailings 

impoundment. For PMlo, PM2 5 and HAP model runs, two sets of identical area sources were 

modeled; one set representing emissions from the tailings impoundment wind erosion 

(TAREAI WE and TAREA2WE) (which were found to be negligible) and one set representing 

emissions from surface mobile equipment expected to operate at the tailings inlpoundment 

(TAREAIMS and TAREA2MS). For NO, and SO2 runs, one set of area sources was used 

(TAREA I and TAREA2) since these pollutants consisted of only mobile sources. 
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4.3 NAAQS and MAAQS Analysis 

Model results are reported and compared to applicable ambient standards in the following 

sections. Modeled concentrations are followed by concentration isopleths for each pollutant and 

averaging period, which illustrate the concentration gradient and location of concentration 

maxima. Ambient background concentrations as established in the Montanore Plan of Study 

document (TKC 2005c) and approved by MDEQ (MDEQ 2005c) are shown in Table 4.2, and are 

added to modeled concentrations from the Montanore Mine to obtain total concentrations for 

comparison to NAAQS and MAAQS. Annual NO, concentrations were adjusted using the 

Ambient Ratio Method (ARM). Hourly NOx concentrations were adjusted using the Ozone 

Limiting Method (OLM) as described in the Air Quality Modeling Protocol (TRC 2005a) 

attached as Appendix B. The ozone ambient standard of 196 pg/1n3 was conservatively assumed 

to be ambient background for the OLM calculation. Electronic copies of all model input and 

output files and supporting data are provided in Appendix G. 

Model results for all analyzed pollutants demonstrate compliance with NAAQS and MAAQS, as 

shown in Table 4.3. All maximum concentrations occurred within the 100-meter receptor grid; 

therefore, no hotspot receptors were modeled. Maximum short-term concentrations occurred 

predominantly during periods of calm winds during the fall and winter seasons. The following 

figures illustrate concentration gradient and location of inaximuin impact: 

Figure 4.2 - Annual NO2 

Figure 4.3 - 1-hour NO2 

Figure 4.4 - Annual SO2 

Figure 4.5 - 24-hour SO2 

Figure 4.6 - 3-hour SO2 

Figure 4.7 - 1-hour SOz 

Figure 4.8 - Annual PMIO 

Figure 4.9 - 24-hour PMIO 

Figure 4.1 0 - Annual PM2 5 

Figure 4. J 1 - 24-hour PM2.5 
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Table 4.2 
Ambient Background Concentrations 

Background 
Averaging Concentration 

Pollutant Period (pg/m3) 

Annual 
24-Hour 

Annual 3.5 

Annual 
1 -Hour 

Annual 
24-Hour 
3-Hour 
1 -Hour 

Lead Annual 0.006 

Data 

Source 

1988- 1989 Montanore Mine 
1988- 1989 Montanore Mine 

Cabinet Mtns Wilderness 
IMPROVE 

Cabinet Mtns Wilderness 
IMPROVE 

MDEQ 
MDEQ 

MDEQ 
MDEQ 

MDEQ 
MDEQ 
MDEQ 
MDEQ 

1988- 1989 Montanore Mine 
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