
 
 
December 5, 2014 
 
 
Mr. Mike Rowlands 
Otter Creek Coal, LLC 
P.O. Box 7152 
Billings, MT  59103-7152 
 
Sent via email to: (MRowlands@archcoal.com) 
 
RE:   Montana Air Quality Permit (MAQP) # 5106-00 
 
Dear Mr. Rowlands: 
 
On December 5, 2014, the Montana Department of  Environmental Quality-Air Resources 
Management Bureau (Department) completed a review of  Otter Creek Coal, LLC’s (OCC) permit 
application to construct and operate a coal mine in Sections 3, 4, 9, 10, 11, 12, 13, 14, 15, 16, 21, 22, 
23, 24, 25, and 26, Township 4 South, Range 45 East, in Powder River County, Montana.  OCC’s 
application has been assigned MAQP #5106-00.  The Department has deemed the application 
incomplete and requests the following information: 
 

1. Emission Inventory 
 

a. Partial Year Calculations – OCC has applied for coal mining production of  up to 35 
million tons per year (TPY).  This level exceeds the projected annual production for 
any single year.  Therefore, the application has presented two different scenarios 
where mining operations could achieve the production of  35 million tons per year if  
sequential projected mining year operations occurred during a single year.  Each of  
these scenarios represented one or more complete projected mining year operations 
plus a fraction of  an additional year.  For the partial year calculations, OCC should 
justify the appropriateness of  taking a fraction of  that year’s overall emissions as 
representative of  actual practices.  For example, would all topsoil and overburden 
from a strip need to be first removed prior to accessing the coal beneath?  If  so, then 
the emissions for all of  the topsoil and overburden removal should be accounted for 
rather than just the partial year component.  OCC should address how taking a ratio 
of  all mining operation emissions is appropriate and representative of  accessing the 
required ratio of  coal to achieve 35 million TPY.   
 

b. Coal Removal Uncovered Factor – A value of  0.9 is used in several areas of  the 
emissions calculations to reduce the volume of  coal that is processed.  This was 
noted in emission units 9, 10, 11, 12, 13, 14a, 16, 18, and 18a; as well as in the 
Projected Coal Production worksheet.  OCC should describe this 0.9 reducing factor 
and justify how it is appropriate.
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c. Emission Points 1A & 1B: Topsoil Removal & Dumping 
 

i. Is there site-specific data available for topsoil moisture content that can be 
used in the emission factor formula so it is more representative of  actual 
conditions? 

ii. How did OCC determine the volume of  topsoil handled per year? 
 

d. Emission Point 2: Overburden Drilling – How did OCC determine the number of  
holes drilled per year? 
 

e. Emission Point 3A and 3B: Overburden Blasting and Cast Blasting 
 

i. How did OCC determine the horizontal areas used in the emission factor 
calculations for these processes? 

ii. How did OCC determine the number of  blasts per year for these processes? 
 

f. Emission Point 4A, 4B, 4C, and 4D: Overburden Removal Processes  
 

i. Are there site-specific data available for overburden moisture content and silt 
content that can be used in the emission factor formulas so they are more 
representative of  actual conditions? 

ii. How did OCC determine the volumes of  overburden used for these 
emission calculations? 

iii. Why is the volume of  the overburden removal by dragline different than for 
truck/shovel and dumping processes? 

iv. The application text for 4B and 4C discuss the handling of  overburden by 
truck/shovel and truck dumping; however, the emissions inventory 
spreadsheet includes waste coal in addition to overburden for these 
processes.  OCC should describe the waste coal inclusion for these 
calculations. 

v. How did OCC determine the maximum number of  hours that the dozers 
would operate? 

 
g. Emission Point 5B: Temporary Haul Road Travel 

 
i. OCC should justify why a moisture ratio (M) of  2 is appropriate for use in 

the emission factor formula.  The moisture ratio is the ratio of  the surface 
moisture content of  the watered road by the moisture content of  the 
uncontrolled road.  The Department has historically given credit for up to 
50% control efficiency for water application only rather than the 75% used in 
the application. 

ii. OCC should explain why the emission inventory spreadsheet for 5B Revised 
Mine Plan transposes the values in the column for average distance for coal 
trucks on permanent roads (column G) by one year.  The values presented 
here are linked to the values for the following year in the 5A Revised Mine 
Plan table (cell G107 is for Year 1 but points to the data from 5A cell E150 
which corresponds to Year 2).    
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h. Emission Point 6: Access Roads (Unpaved) 
 

i. How were the Vehicle Miles Traveled (VMT) determined for these roads? 
ii. Are the water truck and grader miles included in the VMT values? 
iii. Is there site-specific data available for silt content that can be used in the 

emission factor formulas so it is more representative of  actual conditions? 
iv. OCC should justify why a moisture ratio (M) of  2 is appropriate for use in 

the emission factor formula.   
 

i. Emission Point 7: Coal Drilling  
 

i. Why is the moisture content based on exposed ground rather than coal? 
ii. How did OCC determine the annual number of  holes to be drilled? 

 
j. Emission Point 8: Coal Blasting  

 
i. How did OCC determine the horizontal area used in the emission factor 

calculation? 
ii. How did OCC determine the annual number of  blasts that would occur? 

 
k. Emission Point 9: Coal Removal – OCC should justify why wind speed should be 

minimal within the pit. 
 

l. Emission Points 10, 11, 12, and 13: Coal Dumping (Dump Truck), Crushing, and 
Conveying – The emission calculations reference a report conducted by Division 
Andina, 1996, for the source of  the control efficiency level from a fogging dust 
suppression system.  OCC should provide this report for Department review. 

 
m. Emission Point 15: Explosives – How did OCC determine the tons of  explosives 

that would be required per year? 
 

n. Emission Points 17A, 17B, 17C, and 17D: Disturbed Acres – The Department 
requests a clarification of  the approach taken for accounting for these emissions.  
The emission calculations appear to suggest that a cut would be fully reclaimed, with 
active vegetation growing for at least two years, within three years after mining 
operations having been completed for that cut.  The Department questions if  this is 
a representative schedule based on typical reclamation practices. OCC should clearly 
describe how these emissions are being generated and accounted for to represent the 
maximum potential emission levels for generating 35 million tons of  coal in one year. 

 
o. Emission Point 18: Locomotive Emissions –  

 
i. The application text states that there is an assumption that locomotive 

engines will comply with Tier 4 standards per 60 Code of  Federal 
Regulations (CFR) Part 1033.  Is OCC capable of  ensuring that locomotive 
engines are compliant with Tier 4 standards?   

ii. The emission calculations utilize emission factors for line-haul locomotives 
rather than those for switch locomotives.  OCC should verify that these are 
the appropriate emission factors for the locomotives that will be used. 
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2. Montana Environmental Policy Act (MEPA) – The final section of  the permit application is 

a questionnaire for use in the preparation of  an Environmental Assessment (EA) as part of  
the issuance of  a Montana Air Quality Permit required under MEPA.  The Department 
requests that OCC complete this questionnaire to facilitate the preparation of  our EA. 
 

3. Modeling 
 

a. All of  the NOx modeling files were missing for both significant impact analyses and 
NAAQS/MAAQS modeling (short-term and long-term) so the corresponding 
results could not be verified.  OCC should provide these files for verification. 
 

b. The PM2.5 graphics file was corrupt.  OCC should provide this file for verification. 
 

c. As shown in the spreadsheet in Attachment 1, the Consultant modeled less PM10 and 
PM2.5 emissions for the coal production years 7 and 8, and PM2.5 for the coal 
productions years 16, 17, and 18 compared to the submitted emission inventory (EI) 
as noted by the filled yellow cells. For the corresponding PM10 emissions, the 
modeled emissions were slightly higher than listed in the EI as noted by the filled 
rose-colored cells. The most significant differences occurred on the roads including 
the access roads and the open pits. The access road differences were an important 
factor the receptors with the highest modeled concentrations were impacted by these 
types of  roads. Conversely, the modeled pit emissions were significantly higher than 
calculated in the EI except of  the year 16, 17, and 18 PM2.5. In this case the modeled 
and EI emissions were very similar. These emissions should be corrected and 
remodeled. The number of  receptors can be significantly decreased to reduce model 
run times. 

 
d. How were the haul roads, open pits, and other source elevations determined since 

AERMAP was not used for these sources? 
 

e. Why wasn’t SO2 modeled since the emissions were greater than 50 TPY for the years 
16, 17, and 18 scenario? 

 
f. P. 123: What is the justification for using Method 2 dry particle deposition? This 

non-default method option can be used when the particle size distribution is not well 
known and when a small fraction (less than 10 percent of  the mass) is in particles 
with a diameter of  10 microns (μm) or larger. Please provide justification with 
documentation that a small fraction (< 10%) of  the mass has a diameter of  10 μm 
and greater. 

 
g. What is the justification with documentation for using the following with Method 2 

for both PM10 and PM2.5? PARTICLE DENSITY (G/CM**3)  = 1.00000 
 

h. P. 123, Table 6.9: The Department could not find the fine mass fractions (< 2.5 µ) or 
mass mean particle diameters values in AP-42, 11.9; please explain. 
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i. What is the justification for the following pit depths in meters? 
 

N_7_8 96.18 
S_7_8 80.49 
N_16_17_18 73.64 
S_16_17_18 121.90 

 
j. Met Data: The Department does not believe that using the Great Falls upper air is 

adequate for the upper air data rather than Glasgow or Riverton, WY. A modeling 
sensitivity test should be applied using the top 50 highest-impacted 24-hour and 
annual PM10 receptors using both Glasgow and Riverton upper air data. 
Furthermore, the Department is confused why Billings surface met were used rather 
than Sheridan, WY, or even Glasgow but the number of  missing on-site met data 
was low so this factor is not significant. As the Department meteorologist states: 
“Overall, I definitely think Sheridan is the better surface station. Upper air was much 
more difficult to say. All three of  the available upper air stations have potential 
problems when compared to Otter Creek. I looked at the proximity to the 
mountains, stagnation days and average wind speed. In the end I think the 
Sheridan/Riverton combination is justifiable because it displays similar characteristics 
to Great Falls and is closer to the surface station – allowing for a little more 
consistency. Also, Glasgow stood out as having most similar winds so I could also 
justify a Sheridan/Glasgow combination. Great Falls didn’t stand out as an obvious 
choice for any variable.” Attached is an analysis the met stations (Attachment 2). 
 

k. P. 127, Open Pit: Please provide the cross-section map located in the mine plan as 
discussed in this section for verification purposes. As previously noted, two different 
release heights were listed in Tables 6.11 and 6.12 so this is confusing. This section 
states that the open pit release height was one-third of  total depth of  the pit. Using 
the maximum release height in Table 6.11 (28 m), the pit depth would be 276’ (28 * 3 
= 84 m) yet this section states the bottom of  the coal seam as 2980’ (908 m) and 67’ 
(20.4 m) across. However, on p. 10, Figure 4, the overburden depth is approximately 
80’ with 32’ of  coal seam and the width of  each is 150’; please provide clarification. 

 
l. In the submitted OCC Mine Area Model Calc workbook: 

 
i. The elevations in the first sheet were not the modeled open pit elevations. 
ii. Last column of  the first sheet for year 7+8 as the following: 

 
=R15 [year 7]+(R16[year 8]*0.59)   
Shouldn’t this factor be 0.765? 

 
iii. What is the source of  the conversion factor 1.134 in this spreadsheet? 
iv. Footnote “b” notes “Model Input Volumes_calculated.” These are areas in 

these columns not volumes. 
v. The last footnote on the first sheet should be noted by “d”. What is the 

source of  this data for this footnote? 
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vi. Second sheet: J48 has: =H48*$F$46. The 46 should have been “48”. This 
column/row should have been applied to the applicable cells in rest of  this 
row. 

vii. The spreadsheet noted on the second sheet the following: Emissions from 
Year 17 + 70.48% of  Emissions from Year 16.  Is this an error? 

viii. Third spreadsheet: The Department disagrees with the approach in this 
spreadsheet. As stated on p. 127, the average coal seam bottom depth is 
2980’. As the Department interprets this statement to mean is that this depth 
included the depth of  the topsoil, overburden (OB), and the coal seam. In 
this spreadsheet, to this depth, the following was added: soil depth + OB 
depth + coal depth (or another 200 – 400’); please clarify. 

ix. The Grader calculation is wrong: (($P$74+($P$75*$D$47)*0.75)). This is 
multiplying 0.75 to the year 8 only which caused miscalculations in the 
remaining rows. 

x. Third sheet lists: Width of  Plume = Road Width + 6 m. This is incorrect; 
according to the EPA Road Volume Document; Haul Road Workgroup Final 
Report Submission to EPA-OAQPS (3/2/2012), width of  the plume = VW 
+ 6 m and VW = vehicle width. In addition, the Initial Sigma y is also wrong. 

 
m. According to the submitted EI, there will be 6 conveyor drop points but the model 

only included one point. Combining all of  the emissions at one point is a 
conservative approach; however, is the modeled location the worse-case location? 
 

n. The Department understands the NO2 data were obtained from the Department 
Birney monitoring site. However, for what years were used to develop the 1-hour 
and annual NO2 background concentrations? 

 
o. The Department calculated 57.4 µg/m3 (0.0293 ppm) for the 2012 Birney ozone 

monitoring site; however, the Consultant used 30.44 µg/m3. How was this 
concentration determined? 

 
p. Please explain the impact of  the following similar warnings that occurred for both 

PM2.5 and PM10 AERMOD model runs: 
 
   ********   WARNING MESSAGES   ********  
 SO W320      19        OPARM: Input Parameter May Be Out-of-Range for Parameter         YINIT 
 SO W392      19        OPARM: Aspect ratio (L/W) of  OPENPIT is greater than 10          N_7_8 
 SO W320      22        OPARM: Input Parameter May Be Out-of-Range for Parameter         YINIT 
 SO W392      22        OPARM: Aspect ratio (L/W) of  OPENPIT is greater than 10          S_7_8 
 

q. For the 7_8 scenario, why weren’t the NMR haul roads extended through the north 
open pit 7_8 to MNR_0153 rather than to MNR_0141 as the MNR extends through 
the north open pit 16-18? 
 

r. For the 7_8 scenario, why weren’t the CSR haul roads extended through the south 
open pit 7_8 to CSR_0089 rather than CSR_0065? Why does this haul extend 
beyond this pit? 
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s. For the 7_8 scenario, why weren’t the SSR haul roads extended through the south 
open pit 7_8 to SSR_0123 rather than SSR_0096? 

 
t. P. 13, last paragraph: Table 2-1 lists 20,590,779 TPY not the listed 22.9 million on 

this page.  Please clarify. 
 

u. All of  the access roads elevations were determined using AERMAP using National 
Elevation Dataset files, therefore, these roads are at terrain level above the mine pits; 
is this correct? 

 
v. P. 103, fourth bullet: Using ArcReader measuring tool, the distance between the 

southwest corner of  T4S and R45E is closer to 40 miles southwest of  OCC, not 20. 
 

w. P. 103, bullets 4 – 6: The Consultant must provide the production rates discussed for 
completeness purposes and validation for Table 6-1, in particular, from the EIA 
website. Although the Department was the source of  the data, the Department 
could not duplicate the information covered by these bullets. 

 
x. P. 104, Table 6-1:  

 
i. Please provide the source data as noted by footnote”1” for verification 

purposes. 
ii. Unable to validate the annual overburden removal for the OCC year 13 and 

2008 Spring Creek/Decker complex; please provide the data for validation. 
 

y. P. 105, Table 6-2:  
 

i. What monitoring site is the Spring Creek North Pit? In the Department 
records, the other additional site is “C” with different monitoring PM10 
concentrations. 

ii. Spring Creek monitoring annual averages should be the following: 
 
#2 – 2005: 20 µg/m3 
WNW site - 2007 and 2006: 20 and 19 µg/m3, respectively. 
 

iii. What mine are the total coal production, overburden, and disturbed area data 
pertain to? Is this data for Spring Creek? 

 
z. P. 106, first paragraph: If  24.82 MMTPY coal production caused a second high 24-

hour PM10 concentration of  109 µg/m3, linear interpolation of  35 MMTPY of  coal 
production will cause a 154 µg/m3 second high 24-hour PM10 concentration. If  17.2 
MMTPY coal production caused a 30 µg/m3 annual average, linear interpolation of  
35 MMTPY of  coal production will cause a 61 µg/m3 PM10 annual average 
concentration. These values represent exceedances of  the corresponding standards. 
 

aa. P. 107 – 109, Table 6-3 PM10 data were recorded in local temperature and pressure. If  
converted to standard temperature and pressure, the data would be slightly higher in 
concentration. 
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bb. P. 108, Table 6-3, WECO: 
 

i. Site #12, 1992 highest 24-hour PM10 concentration should be 25 µg/m3. 
ii. Site #14, 1993 annual average should be 8 µg/m3. 
iii. Site #14, 1995 annual average should be 7 µg/m3. 
iv. Site #9, 1996 annual average should be 8 µg/m3. 
v. Site 13, 1996 annual average should be 7 µg/m3. 
vi. Site 14, 1996 second high 24-hour should be 19 µg/m3. 
vii. Site 1A, 1998 annual average should be 10 µg/m3. 
viii. Site 14, 1999 annual average should be 7 µg/m3. 
ix. Site 12, 2000 annual average should be 9 µg/m3. 
x. The Department does not have the WECO 2001 PM10 monitoring data; 

please provide these data for verification purposes. 
xi. The overall 8 year average is 8.57 µg/m3 which rounds up to 9 µg/m3. 

 
cc. P. 112, Table 6-5: Why weren’t the 2013 data included? 

 
dd. P. 114, fourth paragraph, last sentence should state January 2014. 

 
ee. P. 115: Please provide the temperature comparison data for the four met surface 

sites: Billings, Miles City, Sheridan, and on-site for verification purposes. 
 

ff. P. 116: The Department believes Sheridan would be more climatologically similar to 
OCC than Billings.  See Attachment 2. 

 
gg. P. 119, Table 6-8: Third quarter 2011 – Temp @ 2m = 1697, 76.9% complete, not 

1725 valid, 78.1% complete.  Second quarter 2013 – Temp @ 19 m = 1608, 73.6%, 
not 600, 27.5%. 

 
Overall summary: 
                             Temp 2m           Temp 19m         Temp Diff 
Total 26304 26304 26304 
TotalValid 25433 25180 24583 
% Compl. 96.7 95.7 93.5 

 
hh. P. 121, AERSURFACE: Please use AERSURFACE on a monthly basis rather than 

seasonally in the future. 
 

ii. P. 121, AERSURFACE: On-site arid setting was noted as “No”, not “Yes”. 
 

jj. P. 122, third paragraph: Please provide the georectified mine plan map. 
 

kk. P. 122, 6.3.6, receptors: Receptors were placed at 500 m spacings from 3 to 5 
kilometers, not from 3 to 10 km.  Receptors were placed at 1 km spacings from 5 to 
about 15.5 km, not from 10 to 20 km. 

 

8 
 



ll. P. 126, Tables 6.11 and 6.12: The base elevations for the roads was modeled as 963 
m, not the listed 962 m. 

 
mm. How were the on-site met tower coordinate and elevation determined? 

 
nn. What were the sources for the following datasets? 

 
i. One-minute ASOS met data 
ii. Integrated surface hourly (ISH) met data 

 
oo. ASOS one-minute data was not used as noted by the AERMET second stage 

reports: 
 
Ave 1-min ASOS Winds   0     0     0     0     0     0     0     0     0     0 
 
The last 7 hours of  surface (SFC) file could have been filled with actual data if  the 
next month (February 2014) was used in AERMET. 
 

pp. Elevation: For the following receptor was modeled using AERMAP with the access 
roads volume sources, the corresponding elevation file was empty; please explain. 
 
RE DISCCART 408857.79 5039200.7 
 

qq. Why was there an AERMAP run performed with 18,261 SIA receptors but the 
model only contained 15,749? 
 

rr. Please provide the Mine Plan Data 6-27-2014\Otter_Creek0614_summary.xlsx to 
verify the OCC mine model calculation spreadsheet. Also provide the Cross Sections 
Map 16.pdf  which references the following: Cross Section H was used to determine 
visually an average coal seam bottom depth of  2980 ft. The average coal seam depth 
is estimated to be 67 feet across all of  Tract 2. 

 
ss. What is the conversion factor for cubic yards to bank cubic yards? 

 
tt. Please provide the Source: mineplan_jun14.dwg; is this the georeferenced mine plan? 

 
uu. Please provide the Cat Document 793D Mining Truck.pdf  mentioned in the 

modeling calculation workbook. The Department also could not find a specification 
sheet for a CAT 24G; please provide to verify vehicle weight for the haul sheets. 

 
vv. A map of  the permanent Roads 1-3 would be helpful. 

 
ww. The Department believes the coal dumping by the truck should have been modeled 

as an individual source as noted in the submitted EI. 
 

xx. Why was the latitude/longitude used for the Billings NWS in the 
AERMET/AERSRUFACE input files as 45.807/108.542 when the integrated 
surface hourly (ISH) file listed the coordinate as 45.8/108.533? 
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yy. Using the following coordinate converter website, the on-site met tower 
latitude/longitude from AERMET (45.507/-106.159) was converted to 409462.4 
mE, 5039927.4 mN, UTM, NAD83: 
http://www.rcn.montana.edu/resources/converter.aspx.  However, in 
AERSURFACE, the UTM coordinate was 409493 mE, 5039956 mN; please explain 
the discrepancy. 

 
zz. The primary and secondary crushers will not move for the two mining scenarios; is 

that realistic? 
 

aaa. For completeness purposes, the Consultant may want to address secondary PM2.5 
since both NO2 and SO2 emissions are greater than 40 TPY significant emission 
rates (SERs). Although this source will not be a Prevention of  Significant (PSD) 
source, it may be in the best interest of  their client to provide a short narrative with a 
qualitative analysis to address this issue  
(http://www.epa.gov/ttn/scram/guidance/guide/Guidance_for_PM25_Permit_Mo
deling.pdf). 

 
bbb. How was the number of  each road type determined to be modeled, i.e. number of  

volume sources for each road type? 
 
The requested information must be submitted to the Department no later than February 3, 2015.  If  
the requested information is not submitted on or before the date specified, the application is 
considered withdrawn unless the applicant requests, in writing, an extension of  time for submission 
of  the additional information.  The Department also requests a follow-up meeting with Bison 
Engineering, Inc. to go over the emissions inventory spreadsheet calculations and methodology, as 
well as the air dispersion model. 
 
If  you have any questions or concerns, please contact me by phone at (406) 444-2467 or by e-mail at 
ewarner@mt.gov.  
 
Sincerely, 

 
Ed Warner 
Lead Engineer – Air Permitting Section 
Air Resources Management Bureau  
 
 
Enclosure 
cc: Grant Rodway, Bison Engineering, Inc. (via email) 
 Anne Hedges, MEIC (via email) 
 Svein Newman, Northern Plains Resource Council (via email) 
 Kristi Ponozzo, MDEQ (via email)  
 Linda Winn, MDEQ (via email) 
 
Attachments 
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Otter Creek Emissions Year 7 + (Yr 8 * 0.765) Modeled 35 Mmtpy Coal Production

EI = submitted emission inventory

Modeled EI Dif. Modeled - EI Modeled EI Dif. Modeled - EI

Primary Crusher Volume 2.63 2.63 0.00 0.26 0.26 0.00
Second Crusher Volume 2.63 2.63 0.00 0.26 0.26 0.00
Conveyor Volume 0.85 1.51 -0.66 0.13 0.23 -0.10
Railoadout Volume 0.25 0.25 0.00 0.04 0.04 0.00

ROADS
ARD (all 375) Volume 138.68 161.21 -22.53 14.41 16.03 -1.62 Assumed this is Access Roads in EI

CSR (1 - 65) Volume 130.20 1,025.83 13.19 103.68 Assumed the next 4 sources = EI temporary and perm roads + grading
MSR (all 81) Volume 162.24 16.44
NMR (1 - 141) Volume 282.43 28.62
SSR (1 - 96) Volume 192.29 19.49
Road Totals 905.83 1,187.04 -281.21 92.16 119.71 -27.55

Road Totals w/ no grading 
(looks pretty good w/ modeled em)

PITS
N orth Pit 7_8 Open Pit 312.40 31.33
South Pit 7_8 Open Pit 393.38 39.45
Open Pit Totals 705.78 472.41 233.37 70.78 61.59 9.19
Grand total Yr 7 + 8 1,617.98 1,666.47 -48.50 163.63 182.09 -18.46
Dif (EI-Mod) UNDERMODELED UNDERMODELED

Source Type

PM10 (tpy) PM2.5 (tpy)
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Otter Creek Emissions Year 16 + 17 + (Yr 18 * 0.76) Modeled 35 Mmtpy Coal Production

EI = submitted emission inventory

Modeled EI Dif. Modeled - EI Modeled EI Dif. Modeled - EI
Primary Crusher Volume 2.63 2.63 0.00 0.26 0.26 0.00
Second Crusher Volume 2.63 2.63 0.00 0.26 0.26 0.00
Conveyor Volume 0.85 1.51 -0.66 0.13 0.23 -0.10
Railoadout Volume 0.25 0.25 0.00 0.04 0.04 0.00

ROADS
ARD (all 375) Volume 138.68 252.26 -113.58 14.41 25.09 -10.68 Assumed this is Access Roads in EI

CSR (all 133) Volume 266.40 1,286.09 27.00 130.26 Assumed the next 4 sources = EI temporary and perm roads + gradin
MSR (all 81) Volume 162.24 16.44
NMR (all 247) Volume 494.74 50.14
SSR (all 172) Volume 344.52 34.92
Road Totals 1,406.58 1,538.35 -131.76 142.91 155.35 -12.44

Road Totals w/ no grading 1,406.08 140.74
(looks pretty good w/ modeled em)

PITS
North Pit 16_17_18 Open Pit 518.79 52.72
South Pit 16_17_18 Open Pit 216.84 22.04
Open Pit Totals 735.62 592.43 143.19 74.76 74.89 -0.12
Grand total Yr 16,17,18 2,148.57 2,137.80 10.77 218.36 231.02 -12.66
Dif (EI-Mod) OVERMODELED UNDERMODELED

PM10 (tpy)Source Type PM2.5 (tpy)
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Otter Creek Coal Met Stations  
 
Surface Comparison  
 
The Otter Creek permit application states that Billings, MT was used as the surface meteorological 
station to supplement on-site meteorology and provide additional AERMET inputs such as cloud 
cover that are not available from on-site met. The permit notes the selection of  Billings over 
Sheridan or Miles City for the following reasons: 

• The temperature profile for Billings is most similar to Otter Creek 
• The proximity of  Billings to low hills is similar to Otter Creek 
• The cloud cover at Billings is more representative of  Otter Creek than Sheridan 

 
The department requests that the comparison information be provided to justify this claim. An 
initial analysis of  the surface data from the three stations shows considerable uncertainty in the 
above claims, specifically that Billings is more representative than Sheridan for temperature and 
cloud cover.  
 
Temperature, wind speed, wind direction, and relative humidity were all available at both the NWS 
site and the on-site meteorology for Otter Creek during the time period of  February 2011 through 
December 2013. The hourly data was extracted for each hour and compared to Otter Creek. The 
monthly average differences and the number of  hours in which each station was closer to the Otter 
Creek measurement were noted for all three years. The following observations were noted: 
 
Across the time period: 

• 64% of  the time the wind speed in Sheridan was closer to Otter Creek than Billings 
• 54% of  the time the wind direction in Sheridan was closer to Otter Creek than Billings 
• 53% of  the time hourly temperatures were closer to Sheridan than Billings 
• 56% of  the time relative humidity was closer to Sheridan than Billings 

 
During Winter Months (Dec – Feb): 

• 73% of  the time the wind speed in Sheridan was closer to Otter Creek than Billings 
• 55% of  the time the wind direction in Sheridan was closer to Otter Creek than Billings  
• 51% of  the time hourly temperatures were closer to Sheridan than Billings 
• 58% of  the time relative humidity was closer to Sheridan than Billings 
 

This information indicates that Sheridan met data may be a more appropriate substitution for Otter 
Creek missing data and supplemental AERMET inputs.  
 
Upper Air Comparison 
 
As noted in the permit, the appropriate upper air station is difficult to select because upper air data 
is not available at the Otter Creek site. A direct comparison of  upper air data, unlike the surface data 
is not possible.  
Overall, none of  the three available sites are an excellent match for the Otter Creek for the following 
reasons: 
 

• Great Falls is significantly impacted by strong winds moving off  the Rocky Mountain Front  
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• Riverton is significantly impacted by the Wind River Range to the west. 
• Glasgow has flat terrain that is impacted by large scale air masses with little influence from 

mountain ranges. 
 
The Otter Creek site falls in the middle of  these three site characteristics. The impacts from 
mountain ranges are expected to be less significant than Great Falls and Riverton, but the terrain of  
Otter Creek is more complex than Glasgow.  
 
DEQ also looked at the percent of  stagnation days during the winter months 
(http://www.ncdc.noaa.gov/societal-impacts/air-stagnation/2014/1). This analysis indicated that 
during the winter months between February 2011 and January 2014, there was not a single location 
that most similarly displayed stagnation characteristics with Otter Creek. 
 
Lastly, DEQ looked at average wind speeds at all locations (http://www.nrel.gov/gis/wind.html). 
This indicated that Glasgow has, on average, the most similar wind characteristics.  
 
Under these conditions DEQ believes it is appropriate to either a Sheridan/Riverton or 
Sheridan/Glasgow combination.  
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