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4 km Grid,168 x 118 (672 Km x 472 Km) 
Map_Projection_Name: Lambert Conformal Conic 
Standard_Parallel: 30,0 
Standard Parallel: 60,0 
Longitude_oCCentral_Meridian: -105.0 
Latitude_oCProjection_Origin: 44.0 
False_Easting: 0.000000 
False_Northing: 0,000000 
Horizontal_Datum_Name: North American Datum of 1927 
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Figure 8-2 
CALMET Surface Stations 
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8.3.2.2 Surface Data 
Surface data for 2001-2003 were obtained from the National Climatic Data Center (NCDC). 
CH2M HILL used all available stations from the National Weather Service's (NWS) 
Automated Surface Observing System (ASOS) network within the modeling domain that 
contained a high percentage of valid data for a givenyear. 

The surface data were obtained from NCDC:in abbreviated DATSAV3 format. A conversion 
routine available from the Earth Tech website was used to convert the DATSAV3 files to 
CD-l44 format for input to the SMERGE preprocessor and CALMET. Figure 8-2 shows the 
locations of the surface stations that were used for the 2001-2003 analyses. 

8.3.2.3 Upper-Air Data 
Upper-air observations from Rapid City, South Dakota were input to CALMET to adjust the 
initial guess wind field. The Rapid City station is located between the source and two of the 
Class I areas in question, and therefore represented critical data to add to CALMET. Other 
upper-air stations such as Riverton, Wyoming and North Platte, Nebraska are located off of 
the modeling domain or near the edge of the domain, far removed from the source and 
Class I areas, and were not used in the analysiS. Rapid City data for 2001, 2002, and 2003 in 
FSL format were obtained and processed through the READ62 processor. 

8.3.2.4 Geophysical Data 
Land use and terrain data to construct the GEO.DAT input to CALMETwere obtained from 
the U.S. Geological Survey (USGS). Land use data were obtained in Composite Theme Grid 
(CTG) format from the USGS, and the Level I USGS land use categories were mapped into 
the 14 primary CALMET land use categories. Surface properties such as albedo, Bowen 
ratio, roughness length, and leaf area index were computed from the land use values. 
Terrain data were taken from USGS i-degree Digital Elevation Model (DEM) data, which 
are primarily derived from USGS 1:250,000 scale topographic maps. A value of 31 (shrub 
and brush rangeland) was input to the MAKEGEO.INP file for the IMISS parameter. With 
the IMISS parameter, whenever land use data are missing for a grid cell in the domain, 
IMISS is attributed to that cell. A figure showing the land use for the domain is included in 
AppendixH. 

8.3.2.5 Precipitation Data 
CH2M HILL obtained from NCDC all available TD-3240 precipitation files within the 
modeling domain. The TD-3240 files were processed through PEXTRACT and PMERGE to 
prepare the data for input to CALMET. For 2001 and 2002, a total of 62 precipitation stations 
were input to CALMET. For 2003,63 stations were used. Figure 8-3 shows the precipitation 
stations within the modeling domain. 

8.3.3 Validation of CALMET Wind Field 
CH2M HILL used the CalDESK data display and analysis system (v2.9, Enviromodeling 
Ltda.) to view plots of wind vectors and other meteorological parameters to evaluate the 
CALMET wind fields. We used observed weather conditions, as depicted in surface and 

_____ --""u;Rper-air weather maI2s from the National Oceanic and AtmosI2;!,..!hEer""ic"",Af2.!:!dmini~·!..!.·!£.str~ati~· o~n",--______ _ 
(NOAA) Central Library U.S. Daily Weather Maps Project (http:/ / docs.lib.noaa.gov / 
rescue! dwm/ data_rescue_daily _weather_maps.html), to compare to the CalDESK displays. 
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4 km Grid, 168x 118 (672 Km x 472 Km) 
Map_Projection_Name: Lambert Confonnal Conic 
Standard_Parallel: 30.0 
Standard_Parallel: 60.0 
Longitude_oLCentral_Meridian: -105.0 
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False_Easting: 0.000000 
False_Northing: 0.000000 
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Domain Extents 
SWComer 
LatJLong Decimal Degrees; 41.586, -109.350 
Lambert Confonnal Conic: -350.0 km, -250.0 km 

NE Corner 
LatJLong Decimal Degrees: 45.849, -101.016 
Lambert Conformal Conic: 297.804 km. 205.942 km 

Figure 8-1 
CALMET/CALPUFF Domain 



( '"J available on the Earth Tech website (http://www.calgrid.net!calpuff/calpuff1.htrn.). The 
latest versions of the primary models include the following: 

• CALMET Version S.S3a, Level 040716 
• CALPUFF Version S.711a, Level 040716 
• CALPOST Version 5.51, Level 030709 

8.3 CALMET 
The application of the CALMET model for the production of meteorolOgical input to the 
CALPUFF model is described in this section. " 

8.3.1 Dimensions of the CALMET Domain 
CH2M HILL used the CALMET model to generate three-dimensional wind fie~ds and other 
meteorological parameters suitable for use by the CALPUFF model. A modeling domain 
was established to encompass higher terrain west of Gillette and the Class I areas of interest. 
The domain covers a region approximately 672 km by 472 km with a grid resolution of 
4km. 

CH2M HILL used a Lambert Conformal Conic (LCC) map projection for the analysis due to 
the large extent of the domain. Figure 8-1 shows the CALMET I CALPUFF modeling domain 
and provides the key parameters for the LCC map projection. 

The default technical options listed in Appendix B of the IW AQM Phase 2 report were used 
for CALMET. User-specified model options were determined by CH2M HILL's professional 
staff to produce the most realistic wind field. Vertical resolution of the "wind field included 
nine layers, with vertical cell face heights as follows (in meters): 

• 0,20,50,100,250,500,750,1000, IS00, 3S00 

8.3.2 CALMET Input Data 

8.3.2.1 Mesoscale Prognostic Data 
CH2M HILL ran the CALMET model to produce three years of analysis: 200l, 2002 and 
2003. For 2001, CH2M HILL used data at 36-km resolution that were obtained from the 
contractor (Alpine Geophysics) who developed the nationwide data for the EPA. For 2002, 
nationwide 36-km MM5 data, developed for the Visibility Improvement State and Tribal 
Association of the Southeast (VISTAS), were obtained from the same EPA contractor. Data 
for 2003 were also obtained from Alpine GeophysicS. These 2003 data, also at 36-km 
resolution, were developed by the Wisconsin Department of Natural Resources, the illinois 
Environmental Protection Agency, and the Lake Michigan Air Directors Consortium. These 
three datasets were chosen because they are current and because they have all been 
evaluated for quality. The MM data were used as input to CALMET as the "initial guess" 
wind field. The initial guess field was adjusted by CALMET for local terrain and land use 
effects to generate a Step 1 wind field, and then further refined using local surface 
observations to create a final Step 2 wind field. 
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('" --" the impacts from a proposed project would be considered :insignificant. The DAT for 
,') Western areas is 0.005 kg/ha/yr for total nitrogen and also for total sulfur (NPS,2002). 

/ ~) 

Modeled sulfur and nitrogen deposition from the project at each Class I area was compared 
to the DAT for the western region. Table 8-1 lists the Class I modeling significance levels 
and PSD increments that apply to the project. 

At the request of the NPS, visibility and criteria pollutant impacts were also assessed at 
Devil's Tower National Monument in Wyoming. Because Devil's Tower is a Class II area, 
the criteria pollutant impacts were compared to Class II modeling significance levels. 

TABLE 8-1 
Class I Modeling Significance Levels and increments 

Annual N02 

S-hour 802 

24-hour 802 

Annual 802. 

24-hour PM10 

Annual PM10 

Averaging Period! 
Pollutant 

Class I Modeling 
Significance Level ()J.glm)* 

0.1 

1.0 

0.2 

0.1 

0.3 

0.2 

Class I PSD Increment 
(J.Lglm3

) 

• Proposed by U.S. EPA. Federal Register: July 1996 (Vol. 61. Number 142). Proposed Rules, pg. 38249-344 . 

•• Not to be exceeded more than once per year. 

Notes: 

IlgfmS = 
N02 

NS 
PM10 

PSD 
S02 

micrograms per cubic meter 
Nitrogen dioxide 
No standard 
Particulate. matter less than 10 microns 
Prevention of Significant Deterioration 
Sulfur dioxide 

8.2 Model Selection 
Class I areas affected by the project are located more than 50 km from the proposed source. 
Workgroups that represent the interests of the Federal Land Managers (FLM) in the PSD 
permitting process (IW AQM, FLAG) recommend that aI/far-field analysis" of the effect of a 
proposed source on air quality and air quality-related values (AQRV) be performed for 
sources located more than 50 km from affected areas. CH2M HILL used the EPA CALPUFF 
modeling system, as recommended by the EPA and the FLM for far-field analyses, to obtain 
predicted impacts. The CALPUFF modeling system includes the CALMET meteorological 
model, a Gaussian puff dispersion model (CALPUFF) with algorithms for chemical 
transformation and deposition, and a postprocessor capable of calculating concentrations, 
visibility impacts, and deposition (CALPOST). The CALPUFF modeling system was applied 
in a full, refined mode rather than a screening mode. 

CH2M HILL used the EPA-approved versions of the CALPUFF modeling system 
----------~pr~prGe~s~ffi-afl~InGd~~peci~~tlSe&{h~Bet~e~~~ns{ha~rentiy~------------
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SECTIONB.O 

Far-Field Air Quality Impact Analysis 

Basin Elecb.'ic Power Cooperative (BEPC) proposes to consb.'uct the Dry Fork Station Project 
near Gillette, Wyoming. The proposed power plant would include one pulverized coal (PC) 
boiler that would be capable of generating a maximum 422 MW (gross) of electrical power. 
Representatives of BEPC and CH2M HILL met with key personnel from the Wyoming 
Department of Environmental Quality (WDEQ) and the National Park Service (NPS) on 
August 4, 2005 to discuss the proposed CALPUFF modeling protocol for the project. 
Changes to the protocol that were suggested by the WDEQ and the NPS were incorporated 
into the final protocol for the project titled Protocol for a CALPUFF Modeling Analysis of the 
Dry Fork Station Project (Northeast Wyoming Generation Project)(CH2M HILL, 2005). This 
section presents a detailed description of the far-field (CALPUFF) air quality impact analysis 
that was conducted for the project pursuant to that protocol. 

8.1 Introduction 
The proposed Dry Fork Station Project would be located to the northeast of the City of 
Gillette in Campbell County, Wyoming. The proposed location is approximately four miles 
to the northeast of the Gillette-Campbell County Airport. Within 250 kilometers (km) of the 
project, there are three areas in South Dakota and Montana that are classified as Class I areas 
for the protection of air quality. These areas include Wind Cave and Badlands National 
Parks in South Dakota, which are located approximately 180 and 220 kilometers (km), 
respectively, to the east-southeast. The Northern Cheyenne Indian Reservation is located 
approximately 135 km to the northwest in southern Montana. CH2M HILL used the 
CALPUFF modeling system to assess the potential air quality impacts at these three Class I 
areas. 

The CALPUFF analysis included an assessment of visibility, atmospheric depOSition, and 
criteria pollutant impacts at each Class I area .. Our analyses was performed based on the 
final modeling protocol for the project, and general guidance found in the following . 
documents: Federal Land Managers' Air Quality Related Values Workgroup (FLAG) Phase I 
Report (FLAG, 2000), and Interagency Workgroup on Air Quality Modeling (IWAQM) Phase 2 
Summary Report and Recommendations for Modeling Long Range Transport Impacts (EP A, 1998). 

The viSibility analysis assessed the potential Class I impacts from the proposed project only, 
in accordance with the WDEQ regulations governing Prevention of Significant Deterioration 
(PSD) projects: Page 6-64 of Chapter 6, Section 4 of the Air Quality Division (AQD) 
regulations includes the following: lithe owner or operator shall provide an analysis of the 
impairment to visibility, soils and vegetation that would occur as a result of the facility or 
modification and general commercial, residential, industrial, and other growth associated 
with the facility or modification." (WDEQ, 2003). 

------fue-Nf:'§irasE!'s1a-'bij:~hed-Vepositton An--::i1ysis'TIi:res1l:olCls(O:K.Lj1:Or Eastern ana.-Western 
____ ) regions of the United States. A DAT is the amount of deposition within an area below which 
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Table 7-12 
(--) Tier 1 Acute Noncancer Risk Estimates for Hazardous· Air Pollutants 
, ,. SlIe-Speci'fic RiskAssessment 

_. Basin Sec/lic Power CooperaJive, Dry Fork S/aJlon, Unit 1 BoI/er (ES1-o1) 

Em1ssionsa 

,...."" .. '" .... ,.,. ... , .. v. "r\I""" ....... .... _ ... 
Biphenyl 92-52-4 19 4.14E-04 
Acenaphlhene 83-32-9 187 1.24E-04 
Acenaphthylene ao9E-oS 
An\ln'acene 120-12·7 187 5.12E-OS 
Benzo(a)anlhracene 56·~ 187 1.95E·OS 
Benzo(a)pyrene 50-32·8 187 9.26E-06 
Benzo(bj,k)Ruoranthene 205-99·2 187 2.68E-OS 
Benzo(gohoQpl!l}'lene 191·24-2 187 G.58E-05 
Chrysene 218·01'9 lB7 2.44E-05 
Auoranthene 208-44-0 187 1.73E-04 
Auorene 88-73·7 187 2.22E-04 
Ideno(I,2,3-cd)pyrene 19:h'l9-5 187 lA9E·OS 
Naphthalene 91·20-3 119 3.17E-03 
Phenanthrene 85-01-8 187 6.58E-04 
pyrene 129-00·0 187 8.04E-oS 
S-Methyl chrysene 5.36E·06 
Acetaldehyde 75-07-0 1 1.39E·Ol 
Acetophenone 9S-86-2 4 3.6SE·03 
Acrolein 107-02·8 6 7.07E-02 
Benzene 71·43-2 15 3.17E-Ol 
Benzyl chlorlde 100-44-7 16 1.71E-Ol ,. ') Bis(2'elhylhexyl)phthalate 117·81-7 20 1.78E-02 

\ .' Bromofonn 75-25-2 22 9.50E·03 
Carbon disulfide 75·15-11 28 3.17E·02 
2-Chtoroacetophenone 532·27-4 36 1.71E·1ia 
Chlorobenzene 108·90-7 37 5.38E-03 
Chloroform 67-66-3 39 1.44E·02 
Cumene 98-82·8 46 1.29E·03 
Cyanide 57-12-5 ISO 6.OSE·Ol 
2,4-Dinilrotoluene 121-14-2 71 6.82&05 
Dlmethyl_ulfa'" 77-78-1 1_17E-02 
Ethyl benzene 100-41-4 77 2.29E-02 
Ethyl chloride 75-00-3 79 1.00E·02 
Ethylene dlchlorlde 107·08-2 81 9075E-03 
Ethylene dlbromlde 106-93-4 SO 2.92E-!l4 
Formaldehyde 50-00-0 87 5.85E-02 
Hexane 110-54-3 95 1.6!lE-02 
Isophorone 78-59·1 100 1.41£-01 
Methyl bromide 74-83·9 lOS 3.90E-02 
Methylcblorlde 74·81-3 106 1.29E·01 
Methyl ethyl kelnne 78-93-3 108 9.50E·02 
Methyl hydrazine 60-34-4 4.14E-02 
Melhy1 methacrylate 80-62-6 113 4.S7E·03 
Methyl tert buly! ether 1834-04-4 114 S.53E-03 
Methylene chloride 75-09·2 116 7.07E-02 
Phenol 108-95·2 130 3.90E-03 
Proplonaldehyde 123-38·6 9.26E·02 
Tetrachloroethylene 127-1l1-4 150 1.05E-02 
Toluene 108-88-3 152 5.85E-02 
101,I-Trichloroethane 79'00-5 156 4.87E-03 
Styrene 100-42·5 146 6.OSE·03 
XYien .. 1330-20-7 169 9.02E-03 
Yinyl acela'" 108-05-4 165 1_85E-03 

. ..... jHydroch10rTc AcId 7647-01·0 B7 3.23Eoo 

Maximum 
Shott-Term 

Maximum 
Short-Term 

Exposure Exposure 
Concentratlon" Concentration" AEGL-l (1-11) AEGL-l (8-hJ AEGl-2 (1-h) AEGL-2 (8-h) 

... ""'" .n ...... .. ....... .. I ..... . .. _ .... ... .... -
G.19E·OS 6_19E-08 
1.8SE-OS U6E·OB 
9.10E-06 9.10E-09 
7.SSE·06 7.SSE·09 
2.91E-06 2.91E-09 
I.38E-DS 1.38E-09 
4.00E·06 4_00E-09 
9.83E-07 9.83E-l0 
3.B4E·OB 3.B4E-D9 
2.SBE·05 2.58E-OB 
3.31E-OS . 3.31E-08 
2.22E·06 2.22E-09 
4.73E-04 4.73E-07 
9.83E-bS 9.83E-08 
1.20E·OS 1.20E-08 
8.01E·0? 8.01E-l0 
2.0BE·02 2.08E-05 
5.46E-04 5.46E-07 
1.06E-02 1.08E-05 0.6!l0 0.690 0.230 0.230 
4.73E·02 4.73E-05 17 29 26 B4 
2.65E·02 2.55E-05 
2.66E-03 2.68E-06 
1.42E-03 1,42E-06 
4.73E-03 4.73E-08 12 6.20 5 16 
2.5SE-04 2.55E-07 
B.01E·04 S.OIE-07 
2.15E·03 2.15E-05 31 14 
1.93E-04 1.93E-07 
9.10E-02 9.10E-05 
1.02E-OS 1.02E-OB 
1.75E-03 1.75E-06 
3.42E·03 3.42E·06 
1.53E·03 1.53E-06 
1.46E·03 1.46E-08 
4.37E·05 4.37E-06 
8.74E-03 8.74E-DS 1.10 1.10 17 17 
2.44E·03 2.44E-06 
2.11E·02 2.11E-05 
5.82E·03 5.82E-DS 82 26 
1.93E·02 1.93E-05 
1,42E·02 1.42E-!l5 59 59 8 5 
S.19E-03 6.19E-!lS 
7.28E-04 7.2BE-!l7 7 7 49 2 
1.21E-03 1.27E-OS 
1.06E·02 1.06E-OS 
5.82E-04 5.S2E-07 58 24 B9 46 
l.a8E-02 1.38E-OS 
1.51E-D3 1.57E·06 24 24 16 S5 
8.74E·Oa 8.74E-D8 75 75 19 19 
7.28E·04 7.28E-07 
9.10E-04 9.10E-07 85 85 55 55 
1.3SE·03 1.35E-08 58 58 17 17 
2.77E-04 2.77E-07 
4.83E-ol 4.83E-04 2.70 2.70 33 16 
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Acute Dose-Resp-""se VaJlI8(AVt 

ERPG-l ERPG-2 MRL REL 
• .. n .... .. ....... I ........ .. ....... 

IS 36 

0.230 1010 0.110 0.190 
16 4S 0.160 1.30 

5.20 52 0.240 

3.10 16 6.20 

24 0.490 0.150 

.' 

4 
2 81 

1.20 12 0.490 0.940 

19 0.190 3.90 
83 I 

~ 13 

7.20 
69 26 2.10 14 
38 19 5.60 

68 14 1.40 2 
19 11 3.S0 37 

91 " ? 

4.30 22 
18 26 

4.50 3 2.10 

loLHtlo ,EEL-o 
u ....... 

1 
0_400 

i 2 
0_100 
0-200 

; 0.200 
r 1 

0-200 
0.500 

: 7.60 
0.150 

13 
00400 ., 15 

I 
1 

36· 
1 

0.460 
18 

5.20 
5 

88 
16 

46, 
24 . 
44 0 

2.501 

5 ' 

35: 
1 r 
2, 
77' 

2.S0· 
39 

28 
97 
41 

, 
41 

8 
96 ' 

1 
19 
55 
~ 

39 

7.50 

TEEL-l 
OI' ...... 

3.90 
1.30 

6 
0.300 
D.600 
0.600 

3 
0.600 
0.160 

25 
0.500 

1 
15 

3 

1 

28 

Exposure 
Concentration 

IEC",) 
exceed • -- . 

No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
~Io 
No 
No 
No 



Table 7-12 
. /. --) Tier 1 Acute Noncancer ~isk Esthnal$S for H£U?lrdous Air Pollulants 
. / Sile-Speciffc RIsk Assessmenl 
-- BasIn Becirlc Power Cooperallve, DryFod< Sta~OIl, Unit I BoIler(ESI-01) 

Emlsslons" 

Hydrofluoric Acid 7664-00-3 9B 2_62EOO 
AnUmony 7440-38-0 173 3.23E-03 
Arsenic 744()'38-2 174 3.23E-03 
Beryllium 7440-41-7' 175 9.68E-04 
Cadmium 7440·43-9 176 6.45E-04 
Chromium 18540-29·9 177 6.4SE-03 
Cobalt 7440-48-4 178 6.45E-OO 
lead 7439-92-1 182 6.45E·OO 
Manganese 7439-96·5 183 2.5BE·02 
Mercwy 7439·97·6 184 1.13E·02 
Mo!~denum 7438-98-7 3.23E-OO 
Nickol 744().Q2-0 '186 1.29E-02 
Selenium 7762-49-2 189 3.23E-02 

Nates: 
a : EmissIons based on Ule plant operating at a 100 percent load. 

Maxlmum 
Short~Terrn 

Exposure 

Concentrationb 

""!:pili'" 

3.92E-Ol 
4.82E-04 
4.82E-04 
1.45E-04 
9.64E-05 
9.64E·04 
. 9.64E-04 
9.B4E-04 
3.BSE-03 
1.69E·03 
4.B2E·04 
1.93E-OS 
4.B2JC-jJ:>_ . 

Maximum 
Short-Tenn 
Exposure 

Concenlralion' AEGL-1 (1-h) AEGL-1 (&-h) AEGL-2 (H) AEGL-2 (&-h) 
I~~~II" 

3.92E-04 0.820 0.820 2 9.80 
4.62E-07 
4.B2E-07 
1.45E-07 
9_64E-08 
9.64E-07 
9.ME-07 
9.ME-07 
3.86E-06 
1.69E·06 
4.B2E·07 
1.93E-06 
4.82E-06 -

Acute Do ... R .. p~"-S<! VaJue(AV)" 

ERPG-1 ERPG-2 MRL 
u~l:fI~n .. 

1.80 16 0.250 

0.250 

2.10 

b : The maximum exposure concentraUon was estimated using Ise modaled maximum predicted 1 hour Impact based on a 1 gl8 unit emission rate (uglm3): 1.18553 
c : Source: Olnee 01 Air Quality Plennlng and StanderOO. Air Toxlcs Website (htlp1Iwww.epa.govlttnlalwlloxsource!summary.hlml). Table 2. Acute Dose·Response Values for Screening RlskABsBssmanls (6/Q2f.!005). 
AEGL = Acute exposure guldelinelavels for mild eHeels (AEGL-l) and moderale effects (AEGL-2) for 1- and 8-hour exposures. Superscrlplslndlcale the AEGl'. status: f = final, i=lnlllrfm, and p=proposed. 
ERPG = US DOE Emergancy Remov.al Program guidelines for mild or Irnnsient eHeels (ERPG·l) and Irreversible or .erlous eHaels (ERPG-2) for I-hour exposures • 

I 
REL IDLH/1~ 

.~.! .... .n~""" 

0.240 2.50 : 
5 , 

0.190 0.500; 
00400: 
0.900' 
1.50 i 

2' . 
1 
5 

0.180 

0.600 1 
0.100: 

. ~ .. -" MRl"" ATSDR rnlnurnurn risk levels lor no adverse effects for 1 to 14-day exposures_ -
\ REl ~ CalifornIa EPA referenca exposure level for no adverse effects. Most, but nof an, RELs Bre for i-hour exposures. ; 

TEEL-O TEEL-' 
"'.!:fIIII" "'!:I'III" 

\. .. j IDLHI10 = Ona-Ienth of levelS delennlned by NIOSH to belmmlnenUy dangerous to life end heellh, approxfmalelycomparable to mild efleels levels for 1-hour exposures. . I 
TEEL = US DOE Temporary emergency exposurellmlls for no eflocls [TEEL-O) and mild, transient efleels (TEEL-1) for Hour exposures. TEELs ere derived according to a tiered, formUla-like methodology, and do not undergo peer review. They are nbl recommended as tile basis for 
regulatory deslslon-maklngf and are shown here only to Inform situations where acute values from other sources are not available. I 

.' 

) 
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Exposure 
Concentration 

(Ee",) 
EXceeds 

No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 



.---' Table 7-11 
( .\ Tier 1 Chronic Noncancor Risk Estimates for Hazardous Air Pollutants 

'( ) Site-Spacific Risk Assessment 

Basin Electti~ Power Ccapomtive. Dry Forie Station. Unit 1 Boifer(ES1-Dt) 

emissions' 
AnIMo CAS NO. HAP No. nbs/hrl 

Biphenyl 92-52-4 19 4.14E-04 
Acooaphlhene 83-32-9 187 1.2410.04 
ACSlaphthyiene 206-96-8 187 6.09&OS 
Anlhracene 120-12-7 187 5.12E.05 
Benzo(a)anthracene 56-55-3 187 1.95E'()5 
Banzo(a)pyrene 50-32-8 187 9.26E-OS 
Benzo(b.I,k}fluoranthene 205-99-2 187 2.68E'()S 
Benzo(g,h,i}peryfene 191-24-2 187 6.58&06 
Chrysene 21B-OI-9 187 2.44E'()S 
AUorafllhene 2Q6..44.() 187 1.73E.04 
Fluorene 81H&.7 187 2.22&04 
Ideno(l,2,3-cd)pyrene 193-39-S 187 1.49E'()S 
Naphthalene 91-20-3 l1S 3.17&03 
Phenanthrene 85-01-8 187 6.58E.04 
Pyrene 129-D().() 187 8.04E-OS 
5-Malhyl chrysene 3697-24-3 187 5.36E-OS 
Acalaldehyde 75-07'() 1 1.39E'()1 
Acalophenone 96-68·2 4 3.66E'()3 
Acrolein 107..()2·8 6 7.07E.()2 
Benzene 71-4a-2 15 3.17E'()1 
Benzyl chloride lQ0..44-7 18 1.71E'()1 
Bis(2-ethylhBltYI)phlhalaJe 117-81-7 20 1.78E-02 
Bromoform 75-25-2 22 9.50E.()3 
Carbon disulfide 75-15-0 2B 3.17E-ll2 
2-Chloroacetophenone 532-27-4 36 . 1.71E-ll3 
Chlarobenzene 108-9().7 37 5.36E-03 
ChlOfOfO<TTl 6Hi6-3 39 1.44E-02' 
CUm9l19 as.a2.a 46 l.29E.()3 
Cyanide 57-12·S 180 6.09E.()1 
2,4-0lnHrctoluene 121-14-2 71 6.82E'()5 
Dimethyl sulfale 77-78-1 1.17E-02 
Ethyl benzene 100-41-4 77 2.29&02 
Ethyl chloride 75-00-3 79 1.02E-02 
Ethylene dichloride 107-D6-2 81 9.75E.()3 
Ethylene dibromide 106-93-4 SO 2.92E-04 
Formaldehyde 50-00-0 87 5.85E'()2 
Hexane 110-54·3 95 1.53E'()2 
lsophorono 78·58-1 100 1.41E.ol 
Malhyf bromide 74-83-8 105 3.90E-02 
Methyl chloride 74·87-3 108 1.29E"()l 
Malhyf ethyl ketone 78·93-3 108 9.50E-ll2 
Malhy! hydrazlne 60-34-4 4.14E-02 
Malhy! me!hacJYlale B0-62-ll 113 4.87E'()3 
Methyl tett butyl elher 1834.04-4 114 B.53E'()3 
Malhylene chloride 75-09-2 116 7.07E-02 
Phenol 108-9S-2 130 3.90E.()3 
Propionaldehyde 123-38.£ 9.26E.o2 
Tetrachloroethylene 127-18-4 ·150 1.0SE.()2 
Toluene 108-88·3. 152 5.85E.o2 
1.1,l-T~chloroethane 79-00-5 158 4.87E003 
Styrene llXH12·5 146 6.09E-03 
Xylenes 1330-20-7 169 9.02E'()3 
VlnyfaoEllate 108'()5-4 165 1.655-03 
Hydrochlorlo Acld 7647"()l-O 97 :l.23EOO 
Hydrofluorlo Aoid 7664-39-3 sa 2.62EOO 
Antimony 744Q.36.() 173 3.23&03 
Arsenic 7440-38-2 174 3.23E.o3 
B"'l'lIium 7440-41-7 175 9.68E.04 
CadmIum 7440-4:J.,9 176 6.45E.()4 
Chromium 18540-29-9 177 6.45E.()3 
Cobalt 7440-48-4 178 6.45E.()3 
lead 7439-92-1 182 6.45E.o3 
Manganese 7439-96-5 183 2.58E-ll2 
Mert:wy 7439-9H 184 1.13E..()2 
Molybdenum 7439-96-7 3.23E'()2 
Nickel 7440..()2-O 186 1.29E-ll2 
Selenium 7782-49-2 189 3.23E'()2 , 
Notes. 
a: Emissions based on Ihe plant operaJlng at a 100 percentioad. 

continuous. 
Exposure 

Concentration" 
. [uafm31 
6.19&06 
1.81lE.05 
9.10&06 
7.65&06 
2.91&06 
1.38&06 
4.00E-OS 
9.83E.o7 
3.64E-06 
2.58E-llS 
3.31E-u5 
2.22E-Q6 
4.73E-04 
9.83E-u5 
1.2OE.05 
8.01&07 
0.0208 

5.46E-04 
0.01066 
0.0473 
0.0255 
0.00266 
1.42&03 
0.00473 

2.55E.Q4 
8.01E.Q4 
0.00215' 
1.93E.04 
0.0910 

1.02&05 
0.00175 
0.00342 
0.00153 
1.46&03 
4.37E.05 
0.00874 
0.00244 
0.0211 
0.00582 
0.0193 
0.01420 
0.00619 

7.2BE.04 
1.27&03 
0.01066 
5.82&04 
0.01383 
0.00157 
0.00874 
7.28E-ll4 
9.1010.04 
1.35&03 
2.77E.04 

0.483 
0.392 

4.B2E.04 
4.82E-04 
1.45E.04 
9.64&05 
9.6410.04 
9.64E-04 
9.64E-04 
0.00386 
1.69E-03 
4.82E.04 
0.00193 
0.00482 

eonunuous 
Exposure 

Concentration" 
Im!llm31 
6.1910-08 
1.86&08 
9.10&09 
7.6SE.09 
2.91&09 
1.38E.09 
4.00E.09 
9.83E-l0 
3.64E.09 
2.58E-oB 
3.31E-oB 
2.22&06 
4.73E-07 
9.83&08 
1.2OE.o8 
B.01E-l0 
2.0aE'()5 
5.46E.o7 
1.06E.05 
4.73E-oS 
2.55E'()S 
2.66E-06 
1.42&06 
4.73&06 
2.55E007 
8.01E007 
·2.15E-Q6 
1.93E007 
9.10E.05 . 
1.02E'()8 
1.75E-06 
3.42E-OS 
I.53E-OS 
1.46E-06 
4.37E"()B 
8.7410-06 
2.44&06 
2.1110-05 
5.B2E-OS 
1.935-05 
1.42E.05 
6.19E-OS 
7.29E'()7 
1.27E-OS 
1.06E"()S 
5.B2E-{)7 
1.38E-{)S 
l.57E-OS 
8.7410-06 
7.28E.o7 
9.10E'()7 
1.38E-OS 
2.77E'()7 
4.835.04 
3.92E.04 
4.82E"()7 
4.B2E.o7 
1.45E.o7 
9.64E'()8 
9.64E.o7 
9.64E'()7 
9.64E-{)7 
3.86&06 
1.69E.()6 
4.82E"()7 
1.93&06 
4.82E-OS 

Reference 
Concentration 

(RFC)' 
Im!llm31 

0.00300 

0.00900 

2.00E.o5 
0.0300 

0.0100 

0.700 
·:l.00E005 

1 
0.0980 
0.400 

0.00700 

1 
10 

2.40 
. 0.00900 
0.00980 
0.200 

2 
0.00500 
0.0900 

5 

0.700 
3 
1 

0.200 

0.270 
0.400 
0.400 

1 
0.100 
0.200 
0.0200 
0.0140 

3.00E.o5 
2.00E-{)5 
2.00E.05 
1.00E-04 
1.00E.04 
0.00150 
5.00E.o5 
2.0010.04 

S.OOE-05 
0.0200 

Ref ..... nca 
Concentration 

(RFC) 
SourceD 

IRIS 

IRIS 

IRIS 
IRIS 

PoCAl 

IRIS 
IRIS 
CAL 

ATSOR 
IRIS 

PoCAl 

IRIS 
IRIS 

ATSOR 
IRIS 

ATSOR 
IRIS 
CAL 
IRIS 
IRIS 
IRIS 

IRIS 
IRIS 

ATSOR 
CAL 

ATSOR 
IRIS 

P-CAl 
IRIS 
IRIS 
IRIS 
IRIS 
CAL 

CAl 
IRIS 
CAL 
IRIS 

ATSOR 
EPAOAQPS 

IRIS 
IRIS 

[).AT.sDR 
OAl 

Hazard 
Quotient 

1-1 

1.58E-04 

0.00231 

0.528 
0.00158 

2.68E-04 

6.76&06 
0.00849 
8.01E.o7 
2.19E-u5 
4.82E'()7 

1.46&06 

3.42&06 
1.53E-ll7 
6.D7E'()7 
4.SSE-06 
S.92E-04 
1.2210-05 
1.06=-05 
1.1610-03 
2.14E-04 
2.84E416 

1.04&06 
4.25E'()7 
1.06&oS 
2.91E.1J6 

5.80&06 
2.1B&o5 
1.82E-06 
8.10&07 
1.35E.05 
1.35E416 
0.0241 
0.0290 

0.0161 
0.00723 
0.00482 
0.00964 
0.00964 
6.43E.04 
0.0771 
0.00582 

0.0214 
.2.41E-04 

0.7 

Percent at HI 
1%1 

",1% 

<1% 

71% 
<1% 

<1% 

<1% 
1% 

<1% 
<10/0 
<1% 

<1% 

<1% 
<1% 
<1% 
<1% 
<1% 
<1% 
<1% 
<1% 
<1% 
<1% 

<1% 
<1% 
<1% 
<1% 

<1% 
<1% 
<1% 
<1% 
<w" 
<1% 
3% 
4% 

2% 
<1% 
<1% 
1% 
1% 

<1% 
10% 
<l% 

3% 
<1% 
100% 

b: The malCimum elCpOSUre concentralion was estimated using ISO mcdeled mallimum predicied 1 hour impact for a 103 percent load based on a 1 g/s unit emission raJe (ulim3): 1.181l63 
c: SOIJrce: Office of Air Quality Planning and Standards. AirToxics Website (http:ltwww.epagov/ltntatwltoxsource/summary.h1ml).Tablal.Prioritlzed Chronic Dosa-Response Values (2128105). 
CAS NO. = Chemical Abstrecls SeMces number for Ihe compound. 
HAP NO. = Position ollhe compound on Ihe HAP Ust In the Clean Air Act (112[b][21l. '999" denotes substances under considerallon for listing. 
IARC WOE = Inlernat10nal Agency lor Research on Cancer weighl-of-evldence lor carcinogenicity in humans (1 - carclnogenic; 2A - probably carcinogenic; 2B - posslbly carcinogenic; 3 - nol classifiable; 4 -
probably nol carcinogenic). 
EPA WOE = US Environmental ProtectIon Agency we!ght-of-evldenca for carcinogenicity under the 1986 EPA cancer guidelines, as superseded forspecifio compounds bylhe 1999llilerim guidelines 

-----(1986 gu,ileIlnes: A - numan carcmogen; 81 - probable carcinogen, IlmHed human 9VIdence; B2 - probable carcinogen. sufficient evidence In animalS; C - possible human carcinogen; 0 - not classifiable 10 -
. evidence of noncarclnogenlcity. 1999 guidelines: CH - carcinogenIc 10 humans; LH -likely 10 be carcinogenic; SE -suggesllveevldenco for carcinogenIcity; Inl -Inadequate Information 10 detemJlne 
',carcinogenicity; NL-not llkelylo be carcinogenic) • 

. ';. ) IRIS: US EPA Integrated Risk In_ion System. 
'--~' CAL: Callfomia Envi ... lIT1snlal Protection Agency Reference Exposure Level (RELI. 

EPA QAQPS : US EPA Office of AIr Quality Planning and Standards. 
ATDSR : US Agencyfor Toxio Substances and DI ....... Registry 
P-cAl: Proposed Callfomia Environmental Protection Agency Reference E>cposure level (REl). 
D-ATDSR: US Agenc;r for Toxic SUbstances and Disease Registry. Draft M1nlnum Rlsklavat (MRL). 
Blank = RFC not available. 
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TableT-l0 
Tier 1 cance RIslc Estimates lor Hazardous AJr Pollutants 
Site-Specitic Risk Asssssmsnt . 

,.,r-\ Basin B9CIric PC1W9rCooperative. Dry Fad< Station. Unit 1 Boiler (ESH)1) 

~ I MaXImum 
Annual 
Average 

Exposure 

lneremanlal 
Excess 
cancer 
RlsIc 

Estimate 

/ 

Emlsslons' 
AnalYle CAS NO. HAP No. {Ionstvr] 

Biphenyl 92-5Z-4 19 1.7:<5-03 
Acenaphthene 83-3Z-9 187 5.15E~ 
Acanaphthylene 206-96-8 187 2.52~ 
Anthracene 120-12-7 187 2.12E~ 
Benzo(a)anlhracene 56-55-3 187 8.08&05 
Benzo(a)pyrene =-8 187 3.84&05 
Benzo(b,j.k)ftuoranthane za5-9S.2 187 1.11&04 
BEH1ZI>{g,h,Qperylane 191-Z4-2 187 2.73E-05 
Chrysane 2l8.()1-9 187 1.O1~ 
Auoranlhone 206-44-0 187 7.17E~ 
Fluorene 86-73-7 187 9.19E~ 

Ideno(l.2.:kd)pyrane 193-3S-5 187 6.16E'()5 
Naphthalene 91-20-3 119 1.31&02 
Phenanthrene 85.()1-8 187 2.73E'()3 
Pyrena 129-00-0 187 3.33&04 
5-MsthyI chrysene 3697-24-3 187 2.22E-05 
Acetaldehyde 75-07'() 1 5.76E-ol 
Acetophenone 98-86-2 4 1.51E.()2 
Acrolein 107.()2-8 6 2.93E-ol 
Benzsne 71-43-2 15 1.31EOO 
Benzyl chloride 100-44-7 18 7.07E.()1 
Bis(2-e1hy1haxyl)phthaJate 117-81-7 20 7.37E.()2 
Bromoform 75-25-2 22 3.94E.()2 
carbon disulfide 75-15-0 28 1.316-01 
2-Chloroacetephenone 532-27-4 36 7.0lE-03 
Chlorobenzene 108-90-7 37 2.22E-02 
Chloroi:xm 67~3 38 5.96E.()2 
Cumene 98-82-S· 46 5.35E-03 
Cyanide 57-12-5 180 2.52EOO 
2,4-0inHrotoluene 121-14-2 71 2.83E~ 
Dimethyl sullale 77-78-1 4.85E-02 
Ethyl benZene 100-41-4 77 9.49E.()2 
Ethyl chloride 75-00-3 79 4.24&02 
Ethylene dicllloride lD7.()6-2 81 4.04E.()2 
Ethylene dibrornicle 105-93-4 80 1.21E-03 
Fonnaldehyde 50.()0.() 87 2.42E.()1 
Hexane 110.54-3 95 S.77E.()2 
lsophorone 78-59-1 100 5.86E-{)1 
MethYl bromide 74-83-9 105 1.62E'()1 
Methyl chloride 74-87-3 106 5.35E-{)1 
Methyl ethyl ketone 78-93-3 lOS 3.94E-{)1 
Methyl hydrazine 60-34-4 1.72E'()1 
Methyl methacrylate 8D-62-6 113 2.02E.()2 
Methyltert butyl ether 1~ 114 3.53&02 
Methylene chIcrfde 75-09-2 116 2.93E-01 
.Phenol 108-95-2 130 1.62E.()2 
PropionaJdehyde 123-38-6 3.84E'()1 
T etrachloroethylane 127-13-4 150 4.34E.()2 
Toluona 108-88-3 152 2.42E-{)1 
1.1.1-Trichloroethane 79-00-5 158 2.02E.()2 
Styrene 100-42-5 148 2.52E.()2 
Xylenes 1330-20-7 169 3.74E.()2 
Vinyl ecetate 108·05-4 165 7.67E.()3 
Hydrochloric Acid 7647-O1-{) 97 1.38E01 
Hydroftuoric Acid 7664-39-3 98 1.12E01 
Antimony 744()'36.() 173 1.34E.()2 
Arsenic 744Q.38.2 174 1.34E.()2 
Beryllium 744!l-41-7 175 4.01E-03 
Cadmium 7440-13-9 175 2.67E-03 
Chromium 18540-29-9 177 4.01E.()2 
Cobalt 744!l-48-4 175 2.67E.()2 
Lead 7439-92-1 132 2.67E.()2 
Manganese 7439-96-5 183 1.07E-{)1 
MercLny 7439-97-6 184 4.68E.()2 
Molybdenum 7439-95-7 1.34E.()2 
Nickel 7440.()2.() 186 S.35E.()2 
Selenium 7782-49-2 189 1.34E-Ol 

Noles: 
a: Emissions based on the plant opera!ing at a 1 03 pe!Canlload. 

Concenlration' 
(ug/m31 

4.22E'()7 
127E-07 
6.216-08 
5.22E-08 
1.99E-08 
9.44E.()9 
2.73&08 
B.71E-03 
2.48&08 
1.765-07 
2.26E-07 
l.52E-Os 
3.23&06 
6.71E-07 
8.20E-08 
5.48E-03 
1.42&04 
3.73E-08 
7.20E.()5 
3.23E-04 
1.74E-D4 
1.B1E-05 
9.69&06 
3.23E-05 
1.74E.()6 
5.4BE-06 
1.47E-05 
1.32&06 
6.21E-04 
6.95E-08 
1.19E-05 
2.33E-OS 
1.04E.()S 
9.94E.()6 
2.98E.()7 
5.96E-05 
1.66E-05 
1.44E.()4 
3.97E-05 
1.32&04 
9.69E-05 
4.225-05 
4.97E.()6 
8.69E.()6 
7.20E.()5 
3.97E-06 
9.44E-05 
1.07E-05 
5.96E-05 
4.97&06 
6~21E-06 

9.19&06 
1.89&06 
3.4OE-03 
2.76E.()3 
3.29&06 
3.29E-06 
9.S7E-07 
6.58E-07 
9.87E-06 
6.58E..Q6 
6.58E.Q6 
2.63E-05 
1.15E.()S 
3.29E-06 
1.32E-OS 
3.29E-05 

Inhalation 
Unit Risk 

{IUR)O 

ll1uafm31 

1_10E-04 
0.00110 
1.10&04 

1.10E-05 

1.10E~ 
3.40E-05 

0.00110 
2.20E-08 

7.80E-06 
4.90E-05 
2.4OE-06 
1.10E.()6 

8.90E-05 

2.6DE.()S 
6.00E-D4 
5.508-00 

2.70E.()7 

2.60E-07 
4.70E-07 

5.90E-06 

1.60E-05 

·0.00430 
0.00240 
0.00180 
0.0120 

Inhalation 
UnltAlsk 

(lUR) 
SourceI:' 

. CAL 
CAL 
CAL 

CAL 

CAL 
CAL 

CAL 
IRIS 

IRIS 
CAL 
CAL 
IRIS 

CAL 

IRIS 
IRIS 

EPAOAOPS 

Conv.Om! 

CAL 
IRIS 

CAL 

IRIS 

IRIS 
IRIS 
IRIS 
IRIS 

IAAC WOE EPA WOE 
0 
0 
0 

3 0 
2A B2 
2A BZ 
2B ~2 
3 0 
3 B2 
3 0 
3 0 

2B B2 
SE 
0 
0 

2B 
2B 62 

0 
3 Inl ,. CH 

2B 62 
2B 62 
3 B2 

0 
2B LH 

Inl 
0 

2B 82 

0 

2B B2 
2A LH 
2A 81 

C 
0 
In! 
Inl 

E 

2B 82 
3 Inl 

2A 62.Q 
3 D 
3 C 

2B 
Inl 

2B 
3 

1 A 
1 LH 
1 61 
1 CH 

2B B2 
0 
0 

2B A 
0 

Total Incremental Excess Cancer Risk Estimate. 

1-1 

2.19E-12 
1.04E-11 
3.01E-12 

2.73E-13 

1_67E-12 
1.10E-l0 

6.01E-12 
3.11E-l0 

2.52E-D9 
8.52E-D9 
4.35E-Il 
1.07E-Il 

6.19E-12 

2.5SE-IO 
1.79E-IO 
3.28E-13 

3.89E-l1 

2.26E-12 
3.39E-11 

6.30E-11 

7.95E-11 

1.41E.()8 
2.37E-03 
1.18E-03 
1.18E-07 

1E007 

b : The maldmum ""IJOSUIe COI1ceotration was estimated USing ISC modeled maximum predicted annual impact (100 percent Ioal) based on a 1 gs untt emission rate (U9'rn3): 
c : Source: Office of Air Quar!ly Planning and Standards. AirT Ol<ics Website (hnp-JIwww.epagovltlniatwlloxsourceisummary.html). Tablel. PlicritizOO Chronic Dose-Respoose 
Values {2128105}. 
CAS NO_ = Chemical Abstt«:ls Services number for the compound. 

HAP NO. = Position olthe compound on the HAP list in the Clean Air Act (112[b][2D. "999" den<:les substances under cons!deratlon for JIstlng. 

JARC WOE = waighl-<lHMdence for cercinogenioity in humans (1 - carcinogenic; 2A - probably carclncgenic; 2B - possibly carcinogenic; 3 - no! ciassifiable; 4 - probably no! 
carcinogenic). 

EPA WOE = weight_dence for carcinogenicity under the 1986 EPA cancer guidelines, as supe!S6Cied for specific compounds by the 1999 interim guidelines (1986 guidelines: A­
-----fiuman caiClnogen; 61 - prObable carCinogen, limited human EMoence; 82 - protlat)le carcinogen, SU1Iiciant 9V\dence III animals; C - possibte human carCInogen; D - not cliISSifi8ble E 

- evidence of noncarcinogenioity. 1999 guidelines: CH - carcinogenic 10 humans; LH -like!yto be carcinogenic; SE - suggestive evidence tor carcinogenicity; Inl-lnadequate 
} information to detennine carcinogenicity; NL - no! likely to be carcinogenic). 

\.. _/ IRIS: USEPA's Integrated Risk (nformation System Unit Risk Estimale {URE). 
- CAL: California EnvirlXlmental Protection Agency Carcinogenic Unit Risk Estimate {URE). 

EPA OAOPS : US EPA 015ce of Air Quality Planning and Standards. 
Conv. Oral : Elc!rapoIated from 13m! URE. 
Blank = lUR no! available. 
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Percent 01 
Total RIsk 

I%l 

<1% 
<1% 
<1% 

<1% 

<1% 
<1% 

<1% 
-01% 

2% 
6% 

<1% 
<1% 

<1.% 

<1% 
<1% 
<1% 

<1% 

<1% 
<1% 

<1% 

<1% 

-
10% 
2"'{' 

~1% 
80% 

. 1001> 

0_00855 
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where: 

HQA = the acute hazard quotient for an individual HAP; 

ECST = exposu.re point concentration based on an estimate of short-term inhalation exposure 
to that HAP; and 

A V = the corresponding acute dose-response value for that HAP. 

Available acute dose response values are more diverse than chronic values, because they 
were developed for different purposes and consider different exposure durations. The 
characterization of acute risk involves comparing the maximum estimated hourly 
concentrations with a range of acute dose-response values from sources provided in EPA 
(2004). Since the ECST for all the HAPs are lower than the acute benchmarks presented :in 
Table 7-12, mean:ing the HQA is less than one, it is reasonable to conclude that the potential 
for significant acute risk is low and further analysis is not required. 

7.9.5 Uncertainty Discussion 
Scientific uncerta:inty is inherent in the risk assessment process and the numerical estimates 
of risk and hazard should be placed in context with the uncertainties inherent in the analysis. 
The purpose of this section is to provide a brief, qualitative discussion of the key areas of 
uncertainty associated with this Tier '1 risk analysis. 

Generally the methods and assumptions used in this Tier 1 risk analysis are conservative and 
the estimated risks and hazards are intended to be protective of human health. Examples of 
potential areas of uncertainty are listed below. 

• The use of the EC based on the MEl will overestimate risk and hazards for the typical 
receptor. 

• Because individuals do not typically work or leave in the same place for their entire lives, 
a lifetime (70 year) exposure duration will likely overestimate risk and hazards. And the 
lack of nearby receptors, even for a 25 or 30 year duration, under current and likely 
future land use conditions will likely overestimate risks and hazards. 

• The use of HAP emission estimates from the proposed boiler are based on industry-wide 
values rather than facility-specific data and may overestimate risk and hazards. 

• Several HAPs lack peer-reviewed dose-response values (see Tables 7-10,7-11, and 7-12). 
This may underestimate risks and hazards. 

7.9.6 Summary 
Further analysis (i.e., performance of a Tier 2 risk analysis) is not necessary because the 
potential for significant risks and hazards are low based on the results of the Tier 1 risk 
analysis. The total excess cancer risk estimate of lE-07 is below the low end of EP A' s 
acceptable risk range (1E-06); the cumulative ·excess noncancer hazard index is below one; 
and no acute dose-response values are exceeded by the HAP ECs. 
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(r--" ... ) as lxl0·6• Sometimes an exponential notation is used; in this case it would be lE-06. Because 
IURs are typically upper-bound estimates, actual risks may be lower than predicted. 

As shown in Table 7-10, the RiskT of 2E-07 is less than lower end of EPA's acceptable risk 
range of lE-06, therefore no significant risks are predicted and no further analysis is 
required. 

Chronic Noncancer Hazard 
Chronic noncancer hazards for the HAPs are estimated by dividing the exposure 
concentration (EC) by the reference concentration (RfC) for the HAP to obtain the chronic 
Hazard Quotient (HQ) using the following equation: 

HQ=ECc+RfC 

where: 

HQ = chronic hazard quotient for an individual HAP [unitless]; 

ECe = exposure concentrations based on an estimate of continuous inhalation exposure to 
that HAP [J.1g/m3]; and 

RfC = noncancer reference concentration for that HAP [J.1g/m3]. 

Based on the definition of the RfC, a HQ less than or equal to one indicates that adverse 
noncancer effects are not likely to occur (EPA, 2004) . 

... "'" I) A chronic cumulative noncaneer hazard (the Hazard Index, or HI) is calculated by sUmming 
\. . j the HQs across all HAPs: 

where 

HI = the chronic cumulative hazard index [unitless]; and 
HQ = the chronic noncancer hazard quotient for the ith HAP [unitless]. 

The HI approach is based on the assumption that even when individual HAP concentrations 
are lower than the corresponding ruCs, some HAPs may work together such that their 
potential for harm is additive and the combined exposure to the group of HAPs poses greater 
likelihood of harm. Where the overall HI exceeds one, a more refined analysis is warranted, 
because interpretation of differences among HQs across HAPs is limited by the fact that the 
nature of the RfC can vary widely depending on the substance, type of critical effect, and 
subpopulation exposed. However, as shown in Table 7-11, none of the HQ for individual 
HAPs, nor the HI, are greater than one, indicating the potential for Significant chronic 
noncancer hazard is low and further analysis is not required. 

Acute Noncancer Hazard 
Acute noncancer hazard for each HAP are estimated by dividing the short-term exposure 
concentration (ECsr) by the acute dose-response value (A V) to obtain the acute Hazard 

------------~Quotie~t~~Qj~rrtg~~full~g~~uatio~--------------------------------------------
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EPA provides specific dose-response recommendations for unspeciated HAP data (EPA, 
2004). Therefore fue inhalation toxicity criteria for chromium compounds are based on 
100 percent chromium VI (Cr+6), mercury compounds are assumed to be 100 percent 
elemental mercury, and nickel compounds are assumed to be Nh~ for estimating cancer risk 
and NiO for estimating chronic noncancer hazard. 

7,9.4 Risk Characterization 
In the risk characterization, the ECs are combined with the applicable dose-response values 
to generate the risk and hazard estimates. Estimates of excess cumulative cancer risk, chronic 
noncancer hazard, and acute noncancer hazard are calculated separately. Background risks 
and risks from exposure via multiple exposure pathways (e:g., ingestion) are not considered 
in this Tier 1 risk analysis. 

Cancer Risk 
Excess lifetime cancer risk is calculated by multiplying the EC and IUR for each HAP using 
thefollo~gequation: 

Risk = EeL x IUR 

where: 

Risk = excess lifetime cancer risk estimate (expressed as an upper-bound risk of contracting 
cancer over a lifetime) [unitless]i 

ECL = exposure concentration based on a lifetime estimate of continuous inhalation exposure 
to an individual HAP [Jlg/m3]; and 

IUR = inhalation unit risk estimate for that HAP [1/(].1g/m3)]. 

A lifetime exposure duration, 70 years by convention, is assumed in this Tier 1 risk analysis. 
While the modeling results and the emissions estimates are based on a one year duration, the 
resulting ECL is assumed to be representative of the entire exposure duration of 70 years 
(EPA, 2004). 

The following equation estimates the predicted incremental excess cancer risk from multiple 
HAPs: 

RiskT = Risk1 + Risk2 + .... + Riski 

where: 

Risk! = total incremental excess cancer risk estimate [unitless]j and 
Riski = incremental excess cancer risk estimate for the ith HAP [unitlessJ. 

This approach is based on an assumption of a linear dose response so that the risks 
associated wifu individual chemicals in fue mixture are additive. 

Estimates of cancer risk are expressed as a statistical probability represented in scientific 
notation as a negative exponent of 10. For example, an additional upper bound risk of 
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7.9.2 Exposure Assessment 
Human exposure via inhalation can be assessed by estimating the ambient air concentration 
of a hazardous air pollutant (HAP). The emissions estimates presented in Section 3 and the 
lSC-PRIME dispersion modeling results are used to estimate ambient air concentrations at 
each modeling node (or interpolated nodes), which are, in turn, used to estimate exposure 
concentrations (BCs). The BC is the ambient air concentration at a receptor location 
(sometimes called an exposure point). In a Tier 1 analysis it is assumed that the modeled 
ambient air concentrations and ECs are the same (EP A, 2004). It is also assumed that the 
exposure estimates derived from a single year's emissions estimates are commonly used to 
represent a chronic exposure (EPA, 2004) 

The modeled ambient air concentration used in the Tier 1 risk analysis is based on the 
maximum exposed individual (MEl). The MEl is the modeling receptor where the maximum 
modeled ambient air concentration occurs, regardless of whether an inhalation target is 
located there tmder current (or likely future) land use conditions. The MEl provides a 
conservative estimate of exposure. 

The default assumption is that the receptor population is breathing; over a lifetime (70 years 
by convention), outdoor air continuously at the MEI location. This is believed to be a 
conservative assumption since indoor air concentrations of air toxics are expected to be the 
same or lower than the outdoor concentrations (when the indoor concentrations are 
produced solely by inflow from outside air). 

As described above, the MEl ambient air concentration, predicted using the emissions and 
the lSC-PRIME modeling results, is used as the Ee. The BC for each HAP is calculated by 
multiplying the l-hour or annual model results obtained with a modeled emission rate of 1 
gram per second (g/s) by the hourly or annual emission rates (in g/s). Exposure 
concentrations (ECL) for estimating chronic cancer risk are derived using the average annual 
emission rate assuming the plant is operating at a 100 percent load (Table 7-10). Exposure 
concentrations (ECST) for estimating chronic and acute noncancer hazards are derived using 
the peak hourly emission rate assuming the plant is operating at a 103 percent load (Tables 
7-11 and 7-12, respectively). 

7.9.3 Toxicity Criteria used in the Tier 1 Risk Analysis 
The screening-level toxicity criteria (i.e., chronic and acute dose-response values) published by 
EPA's Office of Air Quality Planning and Standards Air Toxics Website 
(http://www.epa.gov / ttn/ atw / toxsource/ summary.html) are used in this Tier 1 risk analysis: 

• Chronic Cancer Toxicity Criteria 

Inhalation Unit Risk (IUR) values from Table 1. Prioritized Chronic Dose-Response Values 
(2/28/05) are used. 

• Chronic Noncancer Toxicity Criteria 
Reference Concentration (RfC) values from Table 1. Prioritized Chronic Dose-Response 
Values (2/28/05) are used. 

• Acute Noncancer Toxicity Criteria 
Acute Dose-Response Values (AVs) from Table 2. Acute Dose-Response Values for 

".-J Screening Risk Assessments (6/02/2005) are used. 
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) TABLE 7-9 

Pollutant Effects on Species 

Species 

Alfalfa, Oats 

Corn, Wheat 

Elder, Ash 

4-hour NOx 
Concentrations which 

Sensitivity Category Result in 5% Foliar Worst-Case 3-hour NOx 
of Plant Injury Concentration 

Sensitive 3.76-11.28 mgim3 

Intermediate 9.4-18.8 mg/m3 0.0147 mg/m3 

Tolerant > 16.92 mgim3 

Based on "Air Quality Criteria for Oxides of Nitrogen", EPAl600i8-91049bF, August, 1993. 

The predicted impacts for PMIO were below the secondary air quality standards, which are 
set to protect public welfare, including protection against decreased visibility, damage to 
animals, crops, vegetation, and buildings. Predicted impacts for all other regulated 
pollutants were well below modeling significance levels and monitoring de minimum levels. 

7.8.3 Visibility Impairment Analysis 
No near-field assessment of Class II area visibility impacts was conducted for the project. 
There are no Class II "scenic vistas" established by the WDEQ in the vicinity of the proposed 
project, nor are there established standards for Class II visibility impacts. Additionally, the 
visibility screening techniques, such as the EPA VISCREEN model, are not adequate to fully 
assess the impact of the sources proposed for this project. 

7.8.4 Ozone 
No ambient impact analysis for ozone was conducted for this project. Currently, there are no 
modeling techniques that are approved for regulatory use for the assessment of ozone 
impacts from single point sources in rural areas. Also, the estimated emissions of volatile 
organic compounds (VOC) from the project are well below the 100 tons per year threshold 
t..hat would require an ambient impact analysis and/or gathering of ambient air quality data 
for ozone. . 

7.9 Air Toxics Analysis 

7.9.1 Tier 1 Inhalation Risk Analysis 
A Tier 1 inhalation risk analysis was conducted for the Dry Fork Station boiler (ES1-Ol) 
following the Facility-Specific Air Toxics Risk Assessment guidance developed by EPA 
(2004). A Tier 1 inhalation risk analysis is a screening-level assessment that incorporates 
simplified assumptions and default values to allow a simple, health-protective risk estimate 
to be calculated. Due to the conservative nature of the analysis, the resulting risk estimates 
are likely to be higher than actual risks. If the facility passes this screening analysis, a risk 
manager can be reasonably confident that the likelihood for significant risk is low. 
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( ) 7.8.2 Soils and Vegetation Analysis 

.. j 

CH2M HILL conducted a search for information regarding sensitive soils, sensitive 
vegetation, and vegetation with commercial or recreational value in the vicinity of the 
proposed Dry Fork Station. 

Based on the most recent U.S. Department of Agriculture (USDA) census, Campbell County 
had 26,185 acres of cropland in 2002 (USDA, 2002). Crop production consists mostly of hay / 
forage crops, com for grain, wheat, oats, and barley. As compared to production in other 
Wyoming counties, the wheat production in Campbell County ranked 5th, com and oats 
production ranked 13th, barley production ranked 16th, and hay/forage crops ranked 18th• 

Harvested acreages of crops in Campbell County in 2002 were: 2,554 acres of wheat; 
22,940 acres of hay/forage crops; and 97 acres of barley. The acreages of com and oats 
harvested were not disclosed. 

Soil and vegetation classifications within the project area were determined based on existing 
available data. Dominant vegetation associations characterizing the study area are classified 
as Wyoming big sagebrush (Artemesia tridentata Nutt ssp), mixed grass prairie, and dry land 
crops (Wyoming GAP, 2005). In addition to the Wyoming big sagebrush community, 
dominant vegetative species characterizing the mixed grass prairie include buffalo grass 
(Buchloe dactyloides), blue gramma (Boutelouagracilis), sand dropseed (Sporobolus cryptandrus), 
and other plains mixed grass and forb species. None of these species were identified as 
sensitive. 

Soils in the impact area are characterized as plains, dissected plains, and floodplain soil types 
(USDA, 1979). Dominant plains soils in the study area include the Ustic Haplargids-Ustic 
Torriorthents associations. These soils are typically fine loams and mesic. The Haplargids 
occur across broad expanses of the landscape. The Torriorthents occur along eroded drainage 
ways and around rock outcrops. None of these soils are classified as sensitive by the USDA 
(USDA, 1979). 

Soils within the non-mountainous regions of Wyoming are typically alkaline and would not 
be sensitive to project impacts (WRDS, 2005). Additionally, depositions should have no 
adverse effect to vegetation or crops, and may actually have a fertilizing effect (WRDS, 2005). 

Of the species identified in the Campbell County vicinity, oats and barley have been 
identified as crops sensitive to pollutant effects. The exact tolerance of a given crop is 
dependent on the particular horticultural varieties. Table 7-9 indicates levels of NOx which 
have been found to result in plant damage for different species. Photosynthesis is found to be 
inhibited in alfalfa at 2-hour N02 exposures of 4,105 ].lg/m3 (Hill, 1974). In addition, a 
mixture of approximately 191 ].lg/m3 of NOx and 265 ].lg/m3 of SOx administered for 4 hours 
has been discovered to cause foliar injury to oats (DNR, 2002). 

CH2M HILL used the ISC-PRIME model to determine the maximum NOx and SOx impacts 
that would result from the project. The worst-case 3-hour SOx impact from the proposed unit 
is 21.1 ].lg/m3 while the worst-case 3-hour NOx impact is 14.7 p.g/m3. As a result, the 
worst-case combined NOx and SOx 3-hour impact is 35.8 J.1g/m3• All predicted 
mncenfTati ens ate w-ell be1ow-those..that.:w..ould-be..exp.ec--ted-tO-imp.a.c...t-¥e-g-e...t.ati.G-R-.~. ---------
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impact is well below the 24-hour W AAQS of 260 ].1g/m3 and the 24-hour NAAQS of 365 
JIg/m3• 

For the PSD increment analysisr the highest 2nd_high 24-hour modeled impact was 40.9 g/ms. 
'This modeled impact also occurred approximately 9 km southeast of the Dry Fork Station at 
the same receptor that yielded the maximu,m coarse-grid W AAQS /NAAQS result. Using a 
fine-spaced (lOO-m) receptor grid to further refine the resultr the 2nd_high 24-hour modeled 
impact was 52.5 JIg/m3, which is well below the 24-hour PSD increment of 91 p.g/m3• 

Figure 7-7 shows the location of the modeled maximum concentrations and the locations of 
all modeled sources. Table 7-8 presents the results of the full-impact analysis for S02. 

TABLE 7-8 
Summa~ of Full-Imeact 802 Modeling 

High 
High 2nd-High 

2nd_High Modeled 
Modeled Class II WAAQSI 

Averaging Increment PSD NAAQS 
Period! Impact Increment Impact 

Pollutant (J.Lg/m3) ijlg/ms) (~g/ms) 

24-hour 802 52.5 91 59.1 

:.j 7.8 Additional Impact Analysis 

7 .8~ 1 Growth Analysis 

Wyoming 
Total (National) 

WAAQSI Ambient Air 
Background NAAQS Quality 

Concentration Impact Standard 
(Jlg/ms) . (~g/m3) (!!g/ms) 

51.8 110.9 260 (365) 

CH2M HILL consulted with BEPC personnel to obtain information on labor requirements 
and labor availability for the projectr and made the following determinations. Most of the 
approximately 623 construction jobs (peak) needed for the project will be filled by workers 
commuting to the siter many from the greater Gillette area and Campbell County. Of the 
permanent positions needed for the project (up to 75)r it is assumed that the majority will be 
filled by local workers, with the remainder filled by people who will relocate to the area. 
Based on the State of Wyoming, Department of Administration and Information, Economic Analysis 
Division, 2004 report, the population of Campbell County in 2000 was 33,698. Even if all 
75 positions were filled through relocationsr this represents less than 0.2 percent of the 
population of Campbell County (based on population in 2000). Due to the need for 
temporary and permanent positions for the project, there will be some emissions associated 
with the construction of housing in the Gillette area. However, these emissions will be 
temporary and, because of the limited numbers of new homes expectedr are considered to be 
insignificant. 

Services and maintenance mechanisms are already in place in the Gillette area to serve 
existing power generating facilities. Existing firms located in Gillette and Campbell County 
provide such services. The need for such services due to the addition of Dry Fork Station is 
expected to present an increased level of activity for such firms, but is not expected to result 

-----~m:;:;;-;::;an:wy:;;:-;:;:slr;:;grU£i~ cant new commercl801 growth m the Gillette area. 
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/,- -') To determine compliance with the allowable W AAQS jNAAQS for 24-hour S02r 
J CH2M HILL modeled the Dry Fork Station boiler and all appropriate outside sources of 502 

and added an appropriate background level to arrive at total predicted impacts. The highest 
predicted 2nd-high 24-hour total impact was compared to the 24-hour W AAQS of 260 ].lg/m3 

and the 24-hour NAAQS of 365 ].lg/m3. 

For background concentrations, CH2M HILL used ambient S02 data that have been collected 
at the WYODAK facility in Gillette. These measured concentrations represent conservative 
representations of background levels for the Gillette area given the presence of several large 
sources of S02 at the WYODAK complex. For 24-hour background, CH2M HILL used the 
highest 2ncLhigh value measured at the site from 2003 through mid-2005 (51.8 p.g/m3). 

Input data for outside sources in Wyoming were prOvided by the WDEQ or assembled at 
WDEQ's offices. The master list of significant sources of S02 within the radius of impact plus 
50 km included the following sources: 

• Wygen1 

• Wygen2 
• Neil Simpson Unit 1 
• Neil Simpson Unit 2 

• Wyodak Unit 1 
• KFX 

All of these source were included in the W AAQS /NAAQS analysis. For PSD increment 
. modeling, all of the listed sources were included with the exception of Wyodak Unit 1. This 
source was constructed in 1972, which is prior to the major source baseline date for 502. In 
December of 1986, a scrubber was installed to control 802 emissions. With the installation of 
the scrubber, current short-term S02 emissions would be lower than the emissions during the 
baseline period. Therefore, the source would actually expand increment, but rather than 
account for increment expansion from this source, it was merely removed from the 
increment analysis. All other Wyoming sources were modeled with their respective 
allowable short-term S02 emissions for the W AAQS /NAAQS analysis, and conservatively 
modeled with the same allowable emission rates for the PSD increment analyses. Detailed 
input parameters for each source are provided in Appendix G. 

The base ISC-PRJlv[E receptor grid was reduced to include only the receptors that fall within 
the radius of impact (9.1 kID), and this reduced grid was used for the W AAQ8 /NAAQS and 
increment analyses (see Figure 7-6). The Dry Fork Station boiler was conservatively modeled 
with the exhaust parameters for the load (75%) that yielded the highest impacts in the 
preliminary analysis, along with the emission rate representative of peak (103%) load. 

For the W AAQS /NAAQS analysis, the highest 2nd_high 24-hour modeled impact was 55.4 
p.g/ m3• This modeled impact occurred approximately 9 krn southeast of the Dry Fork Station 
at the edge of the receptor grid. Because this maximum receptor is located in an area of I-kID 
receptor spacing, a fine-spaced receptor grid was constructed around the maximum receptor 
to further refine the result. Using the fine-spaced (lOO-m) receptor grid, the 2nd_high 24-hour 
modeled impact was 59.1 ].lg/m3• The total predicted impact, consisting of the 24-hour 
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7.7.5 Preliminary Analysis for PM10 
The preliminary analysis for PM10 included the proposed boiler, the auxiliary cooling tower, 
and sources associated with material handling for the new unit. Dust collectors and bin vent 
filters will serve as emissions controls for many of the material handling sources. The sources 
associated with fly ash/FGD waste/bottom ash handling, including the loading of haul 
trucks, hauling, and the dumping of material into the landfill, were modeled with a 12-hour 
per day operation (0600-1800 daily). Detailed emissions calculations for all sources are 

. provided in Appendix B. 

The highest predicted 24-hour impact of PMlO with the base ISC-PRIME receptor grid and 
10-m meteorological data was 4.2 ;ug/m3, which is well below the Class II modeling 
significance level of 5.0 ;ug/m3 for 24-hour PM10. This predicted impact occurred 
approximately 1 km to the northeast of the boiler stack, at the edge of the portion of the base 
receptor grid with 100-m spacing. To further refine this estimated impact, a fine-spaced 
receptor grid with lOO-meter spacing was built around the maximum course-grid receptor. 
With this fine-spaced grid, the maximum estimated 24-hour impact remained at 4.2 J..lg/m3• 

The highest predicted annual impact of PMlO with the base ISC-PRIJ\.fE receptor grid and 
10-m meteorological data was 0.89 ;ug/m3. This impact was predicted to occur at the facility 
fenceline to the northeast of the power block. Because this receptor was located in an area of 
50-m spacing, no further analysis was required to further refine the impact, which is below 
the Class n modeling significance level of 1.0 ;ug/m3 for annual PM10. . 

The preliminary analysis demonstrates that the Dry Fork Station Project will not produce a 
significant impact of PM10. Table 7-7 presents the results of the preliminary analysis for PM10. 

TABLE 7-7 
Results of Preliminary Analysis for PM10 

Maximum Project Predicted 
Averaging Period (lLg/m3

) 

24-Hour PM,o 4.20 

Annual PM,o 0.89 

Class II Modeling Significance Level 
(JLglm3

) 

5 

1 

7.7.6 Full~lmpact Analysis for Sulfur Dioxide (S02) 
Results of the preliminary modeling analysis for S02 indicated that predicted impacts from 
the Dry Fork Station Project would exceed the 24-hour modeling significance level, and 
therefore the project would trigger a full-impact analysis for 24-hour S02. A full-impact 
analysis includes model runs for the determination of compliance with WAAQS/NAAQS 
and PSD increments. 

To determine compliance with the allowable PSD increment for 24-hour S02, CH2M HILL 
modeled the Dry Fork Station boiler and other increment-consuming sources and compared 
the highest predicted 2nd-high 24-hour impact to the allowable Class II 24-hour increment of 
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7.7.3 Preliminary Analysis for Nitrogen Oxides (NOx) 
For the preliminary analysis of the impacts of NOx emissions for the project, the main boiler 
and the natural-gas fired auxiliary boiler were modeled together, with NOx emission rates 
that reflect the potential annual operating conditions for each source. The main boiler was 
modeled with exhaust parameters and emissions reflective of the load condition (100 percent) 
that would persist for most of an annual period of operation. For the auxiliary boiler, an 
annual average emission rate for NOx was calculated from the potential annual hours of 
operation (2,000) for the source. 

The highest predicted annual impact of NOx with the base ISC-PRIME receptor grid was well 
below the Class II modeling significance level of 1.0 llg/m3 for annual NOx. To further refine 
this estimated impact, a fine-spaced receptor grid with lOa-meter spacing was built around 
the maximum coarse-grid receptor. With this fine-spaced grid, the maximum estimated 
annual impact was 0.2911g/m3. The preliminary analysis demonstrated that the Dry Fork 
Station Project will not produce a significant impact of annual NOx. 

7.7.4 Radius of Impact for Sulfur Dioxide (802) 
With predicted 24-hour impacts for the main boiler exceeding the Class II modeling 
significance levels, the impact area for 502 was determined. The impact area for a particular 
pollutant, as described in the draft EPA New Source Review Workshop Manual (EPA 1990), is "a 
circular area extending from the source to the most distant point where approved dispersion 
modeling predicts a significant impact will occur". The impact area will define the area over 
which the analyses for W AAQS and NAAQS compliance and PSD increment consumption 
will be performed. For S021 the impact area was determined at each load for the 24-hour 
averaging period, and the area used for further modeling was the largest of the impact areas. 
For the project, the largest impact area had a radius of 9.1 kilometers. Table 7-6 presents the 
results of the radius of impact analysis for 502 for the 24-hour averaging period. Figure 7-6 
shows the extent of the receptor grid that was used for the full-impact analysis for 502. The 
receptor grid for the full-impact analysis including the fine-spaced receptors that were added 
to the base grid to refine the results for the preliminary analysis. 

TABLE 7·6 
Results of Radius of Impact Analysis for 802 

Maximum Predicted 
Boiler Load Impact for Boiler (J.1g1m3

) Radius of Impact (km) 

103% 5.53 9.1 

100% 5.75 9.1 

75% 5.79 7.9 

50% 5.38 5.6 
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TABLE 7-4 
Raw Results of Boiler Stack Load Screening (at 1 gram ~er second) 

Maximum 
Predicted Impact Maximum Predicted Maximum Predicted Maximum Predicted 
for 103 percent Impact for 100 percent Impact for 75 percent Impact for 50 percent 

Parameter Load ijLg/m1 Load ijLg/m3
) Load ijLg/m3

) Load (j.tg/m3
) 

i-Hour 1.19 1.19 1.21 1.51 

3-Hours 0.44 0.45 0.50 0.61 

8-Hours 0.21 0.21 0.24 0.29 

24-Hour 0.16 0.12 0.16 0.21 

Annual nla 0.0086 n/a n/a 

7.7.2 Preliminary Analysis for Boiler Stack Emissions (Non·PM10 Pollutants) 
The next step in the analysis was to evaluate the impacts of pollutants that would be emitted 
only from the boiler stack (non-PMlo pollutants). The pollutants and the maximum modeled 
impacts (independent of boiler load) are presented in Table 75. The maximum impacts were 
determined with the base ISC-PRIME receptor grid supplemented, where needed, 1-vith 
receptors with lOO-m spacing. The one exception was CO, which yielded impacts less than 
5 percent of the SIL with the base grid. All predicted impacts were well below Class II area 
SIL and monitoring de rninimus levels, with the exception of 24-hour 502, for which the 
predicted impacts exceeded the SIL. 

TABLE 7-5 
Preliminary Analysis: Maximum Im~acts of Non-PM1o Pollutants from the Boiler Stack 

Maximum Predicted Class II Modeling Monitoring De 
Project Imfacts Significance Minimus Level 

Pollutant Averaging Period (~g/m ) Level (pglm3
) (j.lglm3

) 

CO i-Hour 85.2 2000 nla 

CO 8-Hour 14.9 500 575 

N02 Annual 0.3 14 

802 3·Hour 21.1 25 nla 

S02 24-Hour 5.8 5 13 

S02 Annual 0.4 nla 

Lead 3 Months* 0.00009 n/a 0.1 

Mercury 24-Hour 0.0002 n/a 0.25. 

Beryllium 24-Hour 0.00004 0.0002 0.001 

Fluorides 12-Hour 0.15 3.0E+06** n/a 

Fluorides 24·Hour 0.04 1.8E+06** 0.25 

Fluorides 7 days 0.04 O.5E+06** nla 

Fluorides 30 days 0.04 0.4E+06** n/a 

* Impacts for 3-month/quarterly lead and 7-day fluoride were conservatively modeled with the 24-hour results within 
-------I,."..SC·PRIME. 

'-) ** No modeling significance level is established for fluorides, but the Wyoming Ambient Air Quality Standards are 
shown for comparison to the modeled impacts for the project. 
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(-\ The point, area, and volume sources were placed where actual operations occur. Figure 7-4 
'! (map pocket) shows the detailed layout of the facility and the location of the various 

modeled sources. Figure 7-5 (map pocket) shows the complete ambient air quality boundary 
(fenceline) for the project, included the landfill area. Detailed emissions calculations for each 
project source are presented in Appendix B. Listings of other source input parameters for 
point sources and volume sources (source heights, stack diameters, exhaust temperatures, 
etc.) are presented in Appendix G. 

7.7 Preliminary Analysis Overview 
For a preliminary analysis of the impacts from the Dry Fork Station, CH2M HILL compared 
the maximum model-predicted impacts from the sources associated with the project to the 
modeling significance levels (SIL) for Class II areas. If the predicted impacts were greater 
than or equal to the SIL for any pollutant, CH2M HILL conducted a full-impact analysis for 
compliance with the Wyoming Ambient Air Quality Standards (W AAQS) and the National 
Ambient Air Quality Standards (NAAQS) and PSD increments listed in Table 7-2. The 
determination of preliminary impacts for the proposed project was made using the highest 
modeled impact for each pollutant and averaging period. 

7.7.1 Load Screening Analysis 
CH2M HlLL began the preliminary analysis by performing a screening analysis of the boiler 
stack at various operating conditions. Operation at peak load (103 percent load), full load 
(100 percent load) and at selected reduced loads (75 percent and 50 percent) was evaluated to 
determine which operating condition produces the highest predicted impacts. The.load 
condition that yielded the highest impacts for a particular averaging period was used to 
represent the boiler in subsequent modeling analyses. The 100-m meteorological dataset was 
used for the load screening. Table 7-3 presents the exhaust characteristics for the boiler 
screening analysis. 

TABLE 7·3 
Input Parameters for Boiler Stack Load Screening 

103 percent 100 percent 75 percent 50 percent 
Parameter Load Load Load Load 

Exit Velocity (meters/second) 25.65 24.24 18.97 13.22 

Exhaust Temperature (OKelvin) 350 350 350 350 

The load screening model run was conducted with source groups for each load level and an 
emission rate of 1 gram per second (g/s). This allowed for scaling the raw model results by 
the actual emission rates for each pollutant. Table 7-4 presents the raw results of the analysis 
at 1 g/s. Operation at full (100 percent) load would yield impacts for the annual averaging 
period, and therefore, full load was used to represent the boiler for annual averaging period. 
Operations at both peak (103 percent) load and full (100 percent) load would yield impacts 
for the short term averaging periods, with operations at full load more typical than at peak 
load. A detailed breakdown of the scaling of the raw results with actual emission rates for 
each pollutant is presented in Appendix G. The maximum scaled results, compared to 
modeling significance levels and monitoring de minimus levels is presented in Section 7.7.2. 
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Hourly mixing heights for all of the MPRM scenarios were derived from twice-daily upper air 
soundings from Rapid City, South Dakota. Twice-daily mixing heights for Rapid City, which is 
the nearest upper-air station to the modeling domain, were obtained from the National 
Climatic Data Center (NCDC). If a single AM or PM mixing height was missing, a linear 
interpolation of the valid data from the previous day and the following day was used to 
substitute for the missing value. If more than one AM or PM value was missing, the seasonal 
average value from the EP A Holzworth reference (EPA, 1972) was used as a substitute. 'The 
twice-daily mixing heights from Rapid City were combined with the surface data from the 
100-m tower and transformed into model-ready format using MPRM. 

7.6 Emission Source Characterization 
CH2M HILL modeled the various emission sources at Dry Fork Station as point, area, and 
volume sources, depending on the nature of the particular source. Sources that emit from a 
stack, including PMlD sources from the auxiliary cooling towers cells and material handling 
dust collectors, were modeled as point sources. Fugitive emissions from the landfill were 
modeled as an area source within ISC-PRIME. Area source length and width approximated the 
actual dimensions of an area that could experience landfill dumping and maintenance in a 
given day. Although the landfill dumping and maintenance will occur well below grade 
within the landfill (up to 100 feet in depth), the landfill area source was conservatively 
modeled as a surface-based source. The area source release height was set to 15 feet to 
represent a typical average height at which dumping and maintenance activities would occur. 
No initial vertical dimension was input for the landfill area source, which is an additional 
conservative assumption. 

Fugitive particulate emissions from haul roads were modeled as a series of volume sources. 
Volume source parameters for the haul roads were taken in part from the EPA document 
Modeling Fugitive Dust Impacts from Suiface Coal Mining Operations - Phase II Model Evaluation 
Protocol (EPA, 1994). The source height of the haul road volume sources was set to 2 m, as 
based on the statement from the EPA document that the maximum mass flux from haul road 
dust plumes occurs at that height. Initial vertical dispersion terms (3 m) for the haul road 
volumes were also taken from the EPA document. The initial horizontal dispersion terms 
were calculated from the separation distance of the volume sources (approximately two road 
widthsi or 100 feet) in accordance -with recommendations in the User's Guide For The Industrial 
Source Complex (ISC3) Dispersion Models, Volume I - User Instructions (EPA, 1995). Initial 
horizontal dimensions for the volume sources were determined from Table 3-1 in the ISC3 
User's Guide using the factor for a "line source represented by separated volume sources." 

Material transfer emission points that are not controlled by dust collectors or other control 
equipment were also modeled as volume sources. These volume sources were elevated at an 
appropriate height representative of the actual release height of the source, and with initial 
dimensions that approximate the actual lateral and vertical extent of the source. For this 
project, the only source in this category was the truck loading at the fly ash(FGD waste silo. 
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(- " \ These multiple techniques were used to determine the hourly Pas quill-Gifford (P -G) 
.,) atmospheric stability so that the resulting stability distributions could be compared, and the 

best distribution could be chosen for modeling. For each technique, MPRM used a backup 
method to determine the stability for any hour that was missing the data needed for the 
primary technique. For the primary SRDT methods, 10-m sigma theta was used as the backup 
method. For the primary sigma theta method, the 2-10 m SRDTwas used as a backup: 

The SRDT method uses the surface layer wind speed (measured at 10 m) in combination with 
measurements of total solar radiation during the day and low-level vertical temperature 
difference at night. According to EPA guidance, the temperature difference for use in 
estimating the P-G stability categories using the SRDT method should be measured between 
20ZQ and 100zo, with Zo representing the surface roughness of the measurement site (EPA, 
2000). As shown in Table 3-6 of the MPRM User's Guide (EPA, 1996), the seasonal roughness 
lengths for terrain types most like the measurement site would range from 0.001 m to 0.10 m 
for "grassland", and between 0.15 m and 0.30 m for "desert shrubland". Therefore, the most 
appropriate delta-T measurements available from the tower would be 2-10 m and 2-50 m 
(rather than 2-100 m), and both of these were used for comparison. After examination of the 
stability distributions within the model-ready files produced with SRDT and those with 
sigma theta, the files produced with sigma-theta were chosen for use in the project modeling. 

The raw data from Basin's 100-m tower includes a 2-week period in August of 2002 for which 
all data are missing due to an elevator failure on the tower. CH2M HILL used data collected at 
the nearby Gillette-Campbell County Airport to fill this data gap. Data from the Gillette airport 
was processed with the EPA PCRAMMET model to obtain data in model-ready format. For 
substitution of the Gillette data into the 100-m model-ready file, the 10-m wind speeds from 
the airport were adjusted to the 100-m level using the power law equation (equation 1-6) in 
Volume II of the ISC3 User's Guide (EPA, 1995b). CH2M HILL developed site-specific wind 
profile exponents by solving for the exponent in the power law equation with wind data from 
the 10-m and 100-m levels from the BaSin lOO-m tower. The MPRM processing and the use of 
Gillette-Campbell County Airport to fill this data gap, as discussed above, was determined to 
be appropriate by WDEQ and approved for use for all ISC-PRIME modeling. 

For model runs that included emissions from the proposed boiler stack only, CH2M HILL 
used the model-ready file that contained winds measured at the 100-m level to allow for the 
best possible approximation of the winds at the boiler stack height (500 feet). This 
meteorological input file was also used for the model run for annual NOximpacts that 
included the boiler and auxiliary boiler. 

For modeling PM10 impacts, the project emissions inventory included sources released from 
near the surface (haul roads and landfill activity) and other point sources with lower release 
heights than the boiler stack. Because the maximum impacts from PMlO were expected to 
occur near the facility boundary, where the contribution from the boiler stack would be small, 
CH2M HILL used the model-ready file containing winds measured at the 10-m level for 
PMlO modeling. This allowed for a better approximation of the dispersion from the full suite 
of PM10 sources. Wind roses for the 10-m and 100-m files are presented as Figures 7-2 and 7-3, 
respectively. 
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determined with BPIP-Primef was 167.64 m (550 feet). The GEP height was driven by the 
boiler building and the proximity of all point sources to that structure. 

7.4 Receptor Network 

7.4. 1 Receptor Configuration 
The base receptor grid for ISC-PRIME consisted of rectangular, Cartesian arrays of receptors 
with spacing that increased with distance from the origin. The base grid originated at the 
proposed location of the Dry Fork Station boiler stack. Receptor spacingf in accordance with 
WDEQ guidance (WDEQ 2003b), was as follows: 

• 50-meter (m) spacing for ambient boundary (fenceline) receptors 
• 100-m spacing from the ambient boundary to 1 km from the origin 
• SOO-m spacing from beyond 1 km to 5 km from the origin 
• l,OOO-m spacing from beyond 5 km to 50 km from the origin 

. CH2M HILL supplemented the base receptor grid with receptors at closer (tighter) receptor 
spacing, where appropriate, to ensure that the maximum points of impact were identified. 

7.4.2 Receptor Elevations 
Terrain in the vicinity of the Dry Fork Station was accounted for by assigning elevations to 
each modeling receptor. CH2M HILL used Digital Elevation Model (OEM) data from the U.S. 
Geological Survey (USGS) to determine receptor elevations. We obtained DEM data from the 
USGS National Elevation Dataset (NED). For any areas for which lO-m resolution data was 
not available, CH2M HILL used DEM files with 30-m resolution. 

Universal Transverse Mercator CUlM) coordinates for the modeled sources, downwash 
structures, and receptors were based on the North American Datum of 1983 (NAD 83), and 
UTIv.f Zone 13. 

7.5 Meteorology 
7.5.1 Meteorological Data for Class II Area Modeling 
CH2M HILL used surface meteorological data collected at a lOO-m meteorological tower as 
input to the ISC-PRIME model. The 100-m tower, located southeast of Gillette, was operated 
by BEPC from October 2001 through July 2003. The 100-m tower was equipped with 
meteorological sensors at 2 m, 10 m,50 m, and 100 m. 

CH2M HILL processed the data using the EPA Meteorological Processor for Regulatory 
Models (MPRM, version 99349). For the air impact analysis for this project, data for the full 
calendar year from January 1, 2002 through December 31,2002 were processed into 
model-ready format. Model-ready files with hourly wind speeds and directions from the 
10-m level and 100-m level of the tower were produced. Hourly atmospheric stability was 
determined with multiple methods. These methods included: 

----------~·~St~d~~~~BR_~~aaBruHR~~~R~4dk~~~sgma4ka~~~~-------------
• Solar radiation! delta-T (SRDT) for the temperature difference from 2 m to 10 m 
• SRDT for the temperature difference from 2 m to 50 m 

\ 
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decreases that have occurred since the applicable baseline date. The minor source baseline 
dates for the state of Wyoming for S02 and N02 are as follows: 

S02 - February 2, 1978 
N02 - February 26,1988 

For PMlO, there are three baseline areas that have been designated as separate particulate 
matter attainment areas under Section 107 of the Clean Air Act (WDEQ, 2003a). The 
proposed project would be located within one of those areas, the Powder River Basin Area. 
For this area, the minor source baseline date was triggered in 1997. For all other areas in the 
state, the PM10 minor source baseline date is February 22, 1979. 

7.3 Modeling Analysis Design 

7.3.1 Model Selection 
Air quality impacts from the Dry Fork Station were determined with the latest version of the 
EPA Industrial Source Complex Short-Term (ISCST3) model that incorporates enhanced 
b1;rilding downwash algorithms. The enhanced downwash algorithms are referred to as 
Plume RIse Model Enhancements (PRIME), and the model as ISC-PRIME (version 04269). 

7.3.2 Model Input Defaults/Options 
The ISC-PRIME model was used with regulatory default options as recommended in the 
EPA Guideline on Air Quality Models (EPA, 2003) as listed below: 

• Use stack tip downwash (except for Schulman Scire downwash) 
• Use buoyan.cy induced dispersion (except for Schulman Scire downwash) 
• Do not use gradual plume rise (except for building downwash) 
• Use the calms processing routines 
• Use upper bOlmd concentration estimates for sources influenced by buijding downwash 

froLnsupersquatbuildings 
• Use default wind profile exponents 
• Use default vertical potential temperature gradients 

CH2M HILL used the non-default model option for processing missing meteorological data. 
By using the missing data processing routine, the model can recognize the periods of missing 
data and adjust calculated impacts. This option is similar within ISC-PRIME to the calms 
processing option. 

The land surrounding Dry Fork in all directions is open country with no Significant 
development. Therefore, rural dispersion coefficients were utilized within the ISC-PRIME 
model. 

Point sources were modeled with stack heights that did not exceed good engineering practice 
(GEP) stack height. Building downwash parameters for the point sources at Dry Fork Station 
were determined with the latest version of the EPA Building Profile Input Program (BPIP) 

----------~dgi~ed~~~~Bmod~iBPI~nne)~EPiorallcrr~epoITff~s=our==c~es~,~a~s---------------

) 
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TABLE 7-2 
Air Quali!y Standards A~2Iicab[e to the Project 

Class II Class II PSD Significant 
Modeling PSD National Ambient Wyoming Ambient Monitoring 

Pollutant (Averaging Significance Increment Air Quality Air Quality Concentrations 
Period) Level (llg/m3

) {J.!.glm3
) Standard (Jl.g/m3

) Standard {J.!.glm3
) (llglm3) 

24-hour Beryllium NS NS NS NS 0.001 

24-hour Mercury NS NS NS NS 0.25 

12-hour Fluorides NS NS NS 3.0E+06 NS 

24-hour Fluorides NS NS NS 1.BE+06 0.25 

7-day Fluorides NS NS NS O.5E+06 NS 

3O-day Fluorides NS NS NS 0.4E+06 NS 

a Not to be exceeded more than once per year. 

b No monitoring "De Minimus" air quality level is provided for ozone. However, any net increase of 1 00 tons per year or more of volatile 
organic compounds (VaG) would be required to perform an ambient impact analysis, including the gathering of ambient air quality data. 

Notes: 

Ilgim3 = micrograms per cubic meter 
CO Carbon monoxide 
N02 = Nitrogen dioxide 
NS = No standard 

= Particulate matter less than 10 microns 
= Prevention of Significant Deterioration 
= Sulfur dioxide 

,.'-) 
. ./ 7.2.2 Area Classifications 

The Dry Fork Station Project will be located in Campbell County, Wyoming in an area that is 
designated as attainment for all criteria pollutants. Areas surrounding the station are 
deSignated as Class II areas for PSD permitting. The nearest non-attainment area is located 
near the town of Sheridan, Wyoming. This area was once designated as non-attainment for 
particulate matter (PM10) but has since applied for redesignation for attainment status. This 
area is well beyond the impact area of the proposed project. 

7.2.3 Baseline Dates 

7.2.3.1 Major Source Baseline Date 

The major source baseline date is the date after which actual emissions associated with 
construction at a major stationary source affect the available PSD increment. The major 
source baseline dates are established dates that have elapsed. These dates are as follows: 

PM10 - January 6, 1975 
S02 - January 6, 1975 
Nitrogen dioxide (N02) - February 8, 1988 

7.2.3.2 Minor Source Baseline Date 
The minor source baseline date identifies the point in time after which actual emissions 
changes from all sources (major and minor) affect available increment. The amount of PSD 

____ .-J increment cOIlBumption within an area is determined from the actual emission increases and 
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TABLE 7-1 
PSD Significant Emission Rates 

Pollutant 

Carbon Monoxide (CO) 

Nitrogen Oxides (NOx) 

Sulfur Dioxide (S02) 

Particulate Matter (PM1o ) 

Ozone 

Lead 

Asbestos 

Beryllium 

Mercury 

Vinyl Chloride 

Fluorides 

Sulfuric Acid Mist 

Hydrogen Sulfide 

Total Reduced Sulfur 

Reduced Sulfur Compounds 

Prevention of Significant Deterioration 
Significant Emission Rates 

(tons per year) 

100 

40 

40 

15 

40 (VOC)1 

0.6 

0.007 

0.0004 

0.1 

1 

3 

7 

102 

102 

102 

1 No "De Minimus" air quality level is provided for ozone. However, any net increase of 1 00 tons per year or more of 
volatile organic compounds (VOC) would be required to perform an ambient impact analysis, including the gathering 
of ambient air quality data. 

2 The emissions of redwced sulfur compounds for the proposed coal-fired boiler are zero. The boiler will be operated 
with sufficient excess air to ensure complete combustion and oxidation of sulfur in the coal to 802 and 803• 

TABLE 7-2 
Air Quali!y Standards AQQlicable to the Project 

Class II Class II PSD Significant 
Modeling PSD National Ambient Wyoming Ambient Monitoring 

Pollutant (Averaging Significance Increment Air Quality Air Quality Concentrations 
Period) Level (llglm3) (llglm3) Standard (llgfm3) Standard (lJ.gfm3) (Jlglm3

) 

CO (i-hour) 2,000 NS 40,000a 40,000B NS 

CO (8-hour) 500 NS 10,000a 10,000B 575 

N02 (annual) 1 25 100 100 14' 

S02 (3-hour) 25 512 1,300B 1,300B NS 

S02 (24-hour) 5 91 S65a 260a 13 

S02 (annual) 20 80 60 NS 

PM10 (24-hour) 5 SOa 150a 150a 10 

PM10 (annual) 1 17 50 50 NS 

Ozone (i-hour) NS Ns 0.12 0.12 NSb 

Ozone (8-hour) NS NS 0.08 0.08 NSb 

Lead (quarterly) NS NS 1.5 1.5 0.1 
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Figure 7-1 
Site Location Map for the 

Dry Fork Station 
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SECTION 7.0 

Near-Field Air Quality Impact Analysis 

Basin Electric Power Cooperative (BEPC) proposes to construct the Dry Fork Station Project 
(project) near Gillette, Wyoming. The proposed power plant would include one pulverized 
coal (PC) boiler that would be capable of generating a nominal 422 MW (gross) of power. 

The source of coal for the project will be the Dry Fork Mine. Coal from the mine, which is 
adjacent to the proposed location for the project, will be delivered to the power plant via a 
covered, overland conveyor. Emissions associated with the PC boiler will be controlled 
through various reduction methods: Specifically, the sulfur dioxide (S02) e.missions will be 
reduced with dry scrubber equipment. Boiler particulate emissions will be controlled with a 
fabric filter, and emissions of nitrogen oxides (NOx) will be controlled by Selective Catalytic 
Reduction (SCR). The primary cooling of the unit will be done with an air-cooled (dry) 
condenser. 

7.1 Project and Site Description 
BEPC proposes to construct the Dry Fork Station approximately four miles northeast of the 
Gillette-Campbell County Airport. The proposed location is at an approximate elevation of 
4,250 feet above mean sea level (msl), in rolling terrain. In general, the terrain trends upward 
toward the south. Figure 7-1 presents a location map for the project that also depicts the local 
terrain. 

7.2 Regulatory Status 

7.2.1 Source Designation 
The proposed project will be a major stationary source with respect to the Prevention of 
Significant Deterioration (PSD) rules established under the Federal New Source Review 
program. The source will belong to one of the 28 categorical sources listed under PSD 
regulations 'With a major source threshold of 100 tons per year of any regulated pollutant 
(fossil-fuel boilers, combinations thereof, totaling more than 250 million British thermal units 
per hour heat input). The goals of the air quality modeling analysis were to demonstrate 
compliance 'With state and federal air quality regulations that are applicable to the proposed 
project. CH2M HILL performed a dispersion modeling analysis for each criteria pollutant for 
which the armual emission rate was equal to or greater than the Significant emission rates for 
PSD analysis (Table 7-1). Table 7-2 summarizes the modeling significance levels, PSD 
increments, and air quality standards that apply to criteria pollutant emissions from the 
project. 
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HF: 0.00069 Ib /mmBtu. Compliance with the HF emission rate will be demonstrated based 
on the average of three (3) on-hour stack tests using USEP A Test Method 26A as described in 
Section 9.0 of this permit application. 

Mercury: 78 x 10-6 Ib /MW-hr on an output basis 12 month rolling average. Compliance will 
be demonstrated with a mercury CEMS per 40 CPR Part 75 requirements. 
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Compliance with the emission limit will be demonstrated using a S02 CEMS compliant with 
the requirements of 40 CFR Part 75. 

S02: 1,625 tpy annual 12-month rolling including periods of startup, shutdown and 
malfunction. Compliance with the emission limit will be demonstrated using a S02 CEMS 
compliant with the requirements of 40 CFR Part 75. 

NOx: 0.071b /mmBtu heat input based on a 30 day rolling average as determined by the 
arithmetic average of all hourly emission rates for the 30 successive boiler operating days, 
except during periods of startup, shutdown, maintenance/planned outage, or malfunction. 
Compliance with the emission limit will be demonstrated using a NOx CEMS compliant with 
the requirements of 40 CFR Part 75. 

NOx: 1,137 tpy annual 12-month rolling including periods of startup, shutdown and 
malfunction. Compliance with the emission limit will be demonstrated using a NOx CEMS 
compliant with the requirements of 40 CFR Part 75. 

PM10 (filterable): 0.0121b /mmBtu heat input except during periods of startup, shutdown, 
maintenance/planned outage, or malfunction based on the average of three (3) one-hour 
stack tests conducted annually using USEP A Test Methods 5, 17,201, or 201A as described in 
Section 9.0 of this permit application. 

PM10 (total- including filterable and condensable): 0.0171b /mmBtu heat input except 
during periods of startup, shutdown, maintenance/planned outage, or malfunction based on 
the average of three (3) one-hour stack tests using USEPA Test Methods 201A/202 or 
modified methods per WDEQ approval, as described in Section 9.0 of thiS permit 
application. 

Opacity: 20% based on six minute averages except for one 6-minute period per hour that 
may not exceed 27%. 

CO: O.15lb /mmBtu heat input based on a 30 day rolling average as determined by the 
arithmetic average of all hourly emission rates for the 30 successive boiler operating days, 
except during periods of startup, shutdown, maintenance/planned outage, or malfunction. 
Compliance with the emission limit will be demonstrated using a CO CEMS compliant with 
the requirements of 40 CFR Part 60. 

CO: 2,437 tpy annual 12-month rolling including periods of startup, shutdown and 
malfunction. Compliance with the emission limit will be demonstrated using a CO CEMS 
compliant with the requirements of 40 CFR Part 60. 

voe: 61 tpyon an annualized average based on an emission rate of 0.003851b /mmBtu heat 
input, except during periods of startup, shutdown, maintenance/planned outage, or 
malfunction. Compliance with the VOC emission rate will be demonstrated based on the 
average of three (3) on-hour stack tests using USEP A Test Method 25 or 25A as described in 
Section 9.0 of this permit application. 

HzS04:O.00251b /mmBtu. Compliance with the H2S04 emission rate will be demonstrated 
based on the average of three (3) on-hour stack tests using USEP A Test Method 8 as 
described in Section 9.0 of this permit application. 
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• Lead 

The use of a fabric filter baghouse 

• Beryllium 

The use of a fabric filter baghouse 

• H 2S04 and HF 

The use of a dry lime S02 flue gas desulfurization system 

A summary of the emissions for Unit 1 is shown in Section 3.0. These emission rates are the 
maximum expected emission rates based on continuous operation of the new unit. These 
maximum hourly emission rates were the basis for Unit 1 modeling analysis. 

6.2 PSD Permitting Applicability 
The proposed Unit 1 project will be a new major stationary source. The pollutants subject to 
the Prevention of Significant Deterioration (PSD) program and their significance levels are 
listed in Section 3.0. The PTE for all criteria pollutants except Lead exceed the applicable 
annual PSD significant emission rates. Thus, PSD review is applicable to all criteria 
pollutants except Lead. Section 4.0 provides detailed information on applicable regulations. 

The basic PSD permitting requirements that must be met for a major modification include: 

• Application of Best Available Control Technology (BACT) 
• Performance of an ambient air quality impacts analysis (dispersion modeling) 
• Analysis of impacts to soils, vegetation, and visibility 
• Analysis of Class I area impacts, including visibility and other air quality related values 

(AQRVs) 

Section 5.0 of this application contains the BACT analysis. Section 8.0 contains the Class I 
visibility and other impacts analysis and Section 7.0 contains information on the Class II 
dispersion modeling results. 

6.3 Requested Emission Limits 
Based on the results of the BACT analysis, Class I visibility modeling and Class II dispersion 
modeling, BPEC requests the following emission rate limits for the proposed Unit 1 boiler at 
Dry Fork Station. 

S02: 0.10 lb /mmBtu heat input based on a 3-hr block average, except during periods of 
startup, shutdown, maintenance/planned outage, or malfunction. Compliance with the 
emission limit will be demonstrated using a S02 CEMS compliant with the requirements of 
40 CFR Part 75. 

S02: 0.10 lb / mmBtu heat input based on a 30 day rolling average as determined by the 
------------~~ti~~~age~f~I~~urJy-eElls~BR~are~f0r~€~Q-su~~siv~beil~-0p~~~-Gays~,-----------­

except during periods of startup, shutdown, maintenance/planned outage, or malfunction. 
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SECTION 6.0 

Requested Permit Limits 

This section presents the permit limits requested in this permit application. 

6.1 Potential to Emit for Unit 1 
The Potential to Emit (PTE) for Unit 1 were obtained using assumptions on what a newly 
constructed Unit 1 could achieve through the application of control technology required 
pursuant to applicable NSPS and BACT for each pollutant under consideration. This 
includes the following assumptions: 

• Fuel and Unit Size 

A maximum unit size of 422 gross MW and 385 net MW 
- A unit arulUal capacity factor of 100 percent 
- A maximum design coal sulfur content of 0.47 percent by weight 

A design coal heating value of 7,800 Btu/lb 

• S02 

- The use of a dry lime S02 flue gas desulfurization system 

- The S~ control system will be designed to meet 0.10 lb/mmBtu 
(3-hour block and 30-day rolling average) 

• NOx 
- The addition of LNBs, overfire air, and SCR control 

- The NOx control system will be designed to meet 0.07Ib/mmBtu 
(30-day rolling average) 

• Total PM and PMlO 

- The use of a fabric filter baghouse 

- The boiler baghouse control system will be designed to meet a filterable PM emission 

• CO 

rate of 0.015lb/mmBtu and a filterable PMlO emission limit of O.0121b/MMBtu 
(3-hour rolling average) 

- The use of good combustion controls to limit CO emissions 

• voe 
- The use of good combustion controls to limit voe emissions 
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such as sorbent injection, may be required to achieve compliance with the future emission 
limits. 

5.4 Industrial Boiler MACT for Auxiliary Boiler 
This section presents the required MACT analysis for the hazardous air pollutants from the 
auxiliary boiler subject to the Industrial Commercial, and Institutional Boilers and Process Heater 
NESHAP (40 CFR 60 Subpart DDDDD). The purpose of Subpart DDDDD is to establish 
national emission limits and work practice standards for hazardous air pollutants (HAP) 
emitted from industrial, commercial, and institutional boilers and process heaters. This 
subpart also establishes requirements to demonstrate initial and continuous compliance 
with the emission limits and work practice standards. 11ti.s section does not address MACT 
for Dry Fork Station Unit 1. Unit 1 is an electric utility steam generating unit that is a fossil 
fuel fired combustion unit of more than 25 MW that serves a generator that produces 
electricity for sale, therefore, it is not subject to the Industrial Boiler MACT per 40 CPR 
63.7491(c). 

The auxiliary boiler is located at, or is part oIr a major source of HAP emissions and, 
therefore, meets the criteria of an II affected" source as described in 40 CFR 63.7490 and is 
subject to this subpart. The auxiliary boiler is considered a new large gaseous fuel boiler and 
is subject to the emission limitations, work practice standards, performance testing, 
monitoring, startup shutdown malfunction plan, and notification requirements described in 
the rule. The auxiliary boiler will be fired using pipeline quality natural gas only, with no 

, ._'" .) backup fuel, therefore, the only applicable emission limits and work practice standards that 
.' Dry Fork must comply with for the auxiliary boiler are for the pollutant CO. CO emissions 

from the unit are limited to 400 ppm by volume, dry basis, @ 3 percent 02 on a 30-day 
rolling average. CO is identified as a surrogate to represent a variety of organic compounds 
for organic HAP emissions because CO is a good indicator of incomplete combustion and 
there is a direct correlation between CO emissions and the formation of organic HAP 
emissions. Also, it is significantly easier and less expensive to measure and monitor CO 
emissions than to measure and monitor emissions of each individual organic HAP. The 
formation of CO is limited by controlling the combustion of the fuel and providing adequate 
oxygen for complete combustion. Thus, good combustion control is the technique to be used 
to limit CO emissions for the auxiliary boiler. 

" ) 

Compliance with the CO emission limitation is demonstrated by an initial performan.ce test 
for CO emissions followed by subsequent annual testing. In addition, a CO CEMS must be 
installed as the unit is larger than 100 MmBtu/Hr heat input. The CEMs must be installed, 
operated and maintained according to the Performance Specification CPS) 4A of 40 CFR part 
60, Appendix B, and according to the site specific monitoring plan described in 40 CFR 
63.7505. 
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,r" -"\ The other primary variable affecting mercury emissions is the quantity of mercury 
,,\ ,I contained in the particular coal being burned. Western coals exhibit generally lower 

mercury content than eastern coals. 

) 

i ) '.... .-

5.3.2 CAMR Standards 
On March 15, 2005, EPA issued the first ever federal rille to permanently cap and reduce 
mercury emissions from coal-fired power plants. The Clean Air Mercury Rille establishes 
"standards of performance" limiting mercury emissions from new and existing coal-fired 
power plants and creates a market-based cap-and-trade program that will reduce nation­
wide utility emissions of mercury. Under the CAMR cap-and-trade program, each state is 
given a budget of mercury emission allowances. Subsequently, the states allocate the 
allowances to the affected coal-fired power plants. The number of allowances for each state 
will remain static from 2010 to 2017, with a large reduction in allowances starting in 2018. 

The Dry Fork Station is projected to burn only subbituminous coal and will utilize dry flue 
gas desillfurization (FGD) technology to limit 802 emissions from the steam generating unit. 
Therefore, the proposed boiler will be subject to the 40 CFR 60.45 Da NSP8 mercury 
limitation of 78 x 10-6 lb IMW-hr on an output basis (12 month rolling average). 

5.3.3 Mercury Control Technologies 
The EP A states that available information indicates that mercury emissions from coal-fired 
utility units are minimized in some cases through the use of PM controls (fabric filters or 
ESPs) coupled with an FGD system. For subbituminous coal-fired power generation units in 
the western u.s. that may face potential water restrictions and, therefore, do not have the 
option of using a wet FGD system, the best demonstrated technology (BDT) is a 
combination of either a fabric filter or an ESP coupled with a spray dryer absorber (SDA) 
[Federal Register Vol. 70, No. 95, May 18, 2005 I Rilles and Regulations, page 28614]. 
Therefore, the Dry Fork Station is being designed with BDT for mercury control. 

5.3.4 Dry Fork CAMR Compliance 
Assuming an average coal mercury concentration of 0.05 to 0.08 ug/ g and the design output 
rating of the unit, the estimated potential uncontrolled mercury emission rate from the 
boiler woilld range from 60.4 to 96.6 x 10-6lb/MW-hr. Therefore, depending on the mercury 
content of the coal, the unit will need to achieve up to 20 percent mercury control to meet 
the applicable mercury NSPS. Emission control devices designed to m:inimize NOx, S02 and 
PM10 emissions will provide some mercury control. Depending on how the mercury 
speciates in the flue gas, the proposed fabric filter and dry lime FGD is projected to have a 
mercury control level in the range of 10 to 30 percent, which woilld meet the applicable 
NSPS requirement under most operating conditions. The proposed unit is being designed 
with space for a mercury-specific control system (for example, activated carbon injection), 
and if needed, the mercury control system may provide 50 to 70 percent additional control. 

The projected increase in coal-fired power plant construction in Wyoming coupled with the 
limited state budget for mercury allowances may cause the mercury emission limitation for 
coal-fired 11nits..to-b.ecome-m.Q.~ll:tg..ent .. In-ad.ditionrme.r-c-U!'-y--emis5i.Qn-limit.s-:wil1-oo:--------­
further reduced by CAMR in the year 2018. Therefore, a mercury-specific control system, 
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/ '\ The fabric filter is more effective at capturing fine particulate than an ESP because ESPs tend 
i . /1 to collect larger particles selectively. Large particles have a high mass to surface area ratio, 

which allows a charged particle to be dragged efficiently through the flue gas stream for 
collection on a grounded plate. Ultra fine particles have a low terminal velocity and cannot 

. carry a strong enough electrical charge to result in complete collection. 

The fabric filter is also more effective at collecting flyash generated from western low-sulfur 
coals, such as the coal to be combusted at the Dry Fork Station. ESPs operate by first 
electrostatically charging for collection and then discharging the flyash particles for removal 
in the ash-handling system. Western low-sulfur coal flyash has a very high electrical 
resistivity that makes it difficult for the ESP to first charge and then discharge the particles. 
One solution that has been attempted on western power plants is the use of a hot side 
precipitator that operates at approximately 800°F as opposed to approximately 250°F 
operating temperature used on most ESPs. The electrical resistivity of the flyash is lower at 
this higher temperature. However, even with this change in operatiitg temperature, the ESP 
is still less effective at collecting flyash in western power plants than is the fabric filter. The 
use of a fabric filter is also the preferred particulate control device for following a dry lime 
scrubber. 

Step 4 - Evaluate Most Effective Controls and Document Results 
No negative environmental impacts have been identified for use of a fabric filter to control 
particulate emissions from coal-fired boilers. There is, however, a high energy demand for 
this system. Energy is required to overcome the system's (fabric filter and associated 
ductwork) 8- to 12-inch water gauge pressure drop and miscellaneous loads, such as electric 
hopper heating. Since baghouse filters are thought to represent the most effective PM/PMlO 
control technique that can be applied to PC boilers, no economic evaluation is warranted. 

Step 5 - Select BACT 
The EPA NSR RBLC clearinghouse database shows six comparable sources related to 
beryllium. They are 'shown in Table E-l0 in Appendix E. Based on the above analysis and 
the clearinghouse data, a fabric filter preceded by a dry lime FGD system are selected as 
BACT for the control of beryllium emissions for this project with an estimated emission rate 
of O.00097lb/hI. 

5.3 Clean Air Mercury Rule 
As a coal-fired power plant, Dry Fork Station will be subject to the Clean Air Mercury Rule 
(CAMR). The proposed boiler will be designed to comply with CAMR. 

5.3.1 Mercury Emissions 
Mercury is a naturally occurring constituent of soil and mineral deposits, including deposits 
of coal. When coal is burned, any trace quantities of mercury present are vaporized at the 
high temperatures within the furnace section of the boiler. In the presences of chlorine, a 
portion of the gaseous mercury may react to form mercuric chloride (HgCh), with most of 
the remaining mercury emitted as a gas in elemental form. The speciation of the emitted 

------merew:y-ei:epencis-on-ilie-eeai-eompositi:en-(pTimarily-the-ash-arte1:-ehler:ine-eententJ;i:hea-------­
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combustion system, and the time and temperature history of the flue gas. 
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lime scrubber followed by a fabric filter was technology chosen to achieve BACT. The other 
sources selected an electrostatic precipitator followed by a wet limestone FGD system to 
achieve BACT emissions levels for fluoride. Sargent & Ltmdy estimates a 90 percent HF 
control level with the proposed Dry Fork Unit 1 design. 

Based on the technology and clearinghouse database discussion above, a spray dryer FGD 
system followed by a fabric filter are selected as BACT for the project with a fluoride (as HF) 
emission rate of 0.00069 lb / mmBtu. 

5.2.8 Beryllium Analysis 
Beryllium emissions will be emitted from the boiler. Beryllium will accumulate as a 
component of the fly ash and control technologies that are effective in controlling particulate 
matter emissions will also control berylli'LlID emissions. 

Step 1 - Identify All Control Technologies 
Two control technologies for PC boilers have been identified for beryllium control: 

1. Electrostatic precipitators (ESPs) 
2. Fabric filters 

Step 2 - Eliminate Technically Infeasible Options 
Electrostatic Precipitators 
ESP technology is applicable to a variety of coal combustion sources. ESPs remove 

,. '\ particulate matter from the flue gas stream by charging flyash particles with a very high DC 
:_ ) voltage and attracting these particles to grounded collection plates. A layer of collected 

particulate matter forms on the collecting plates and is removed by periodically rapping the 
plates. The collected ash particles drop into hoppers below the precipitator and are removed 
periodically by the flyash-handling system. 

Fabric Filters 
Fabric filtration has been applied widely to coal combustion sources since the early 1970s 
and consists of a number of filtering elements (bags) along with a bag cleaning system 
contained in a main shell structure incorporating dust hoppers. Fabric filters use fiberglass 
bags as filters to collect particulate matter. The particulate-laden gas enters a fabric filter 
compartment and passes through the bags and through a layer of accumulated particulate 
matter collected on the fabric of the filter bags. The collected particulate matter forms a filter 
cake layer on the bag that enhances the bag's filtering efficiency. However, excessive caking 
will increase the pressure drop across the fabric filter. When this occurs, the fabric filter is 
placed into a cleaning cycle and the dislodged particulate matter is removed by the ash­
handling system. 

Fabric filters are effective in meeting NSPS emission requirements on coal-fired boilers. 
Fabric filters have been used as a control technology of choice on projects where LAER 
review is required. Unlike precipitators, fabric filter design is not based on any physical 
properties of the flyash. 

------!';S1ep-3o-Rankftemainin-g-eontroITe-chnolagie-sily-COntroi-Effe-ctivenes''''''s ------------
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Step 2 - Eliminate Technically Infeasible Options 
Wet LimestonelLime FGD 
Wet S02 scrubbers operate by flowing the flue gas upward through a large reactor vessel 
that has an alkaline reagent (i.e., lime or limestone slurry) flowing down from the top. The 
scrubber mixes the flue gas and alkaline reagent using a series of spray nozzles to distribute 
the reagent across the scrubber vesseL The calcium in the reagent reacts with the fluoride in 
the flue gas to form calcium fluoride that is removed from the scrubber with the sludge and 
is disposed. 

The creation of sludge from the scrubber does create a solid waste handling and disposal 
problem. This sludge needs to be handled in a manner to not result in groundwater 
contamination. Also, the sludge disposal area needs to be set aside permanently from future 
surface uses because the disposed sludge can not bear any weight from such uses as 
buildings or cultivated agriculture. 

Dry Lime FGD Followed by Fabric Filter 
Spray dryers operate by the flue gas flowing upward through a large vessel. In the top of 
the vessel is a rapidly rotating .atomizer wheel through which lime slurry is flowing. The 
rapid speed of the atomizer wheel causes the lime slurry to separate into very fine droplets 
that intermix with the flue gas where the fluorides in the flue gas react with the calcium in 
the lime slurry to form particulate calcium fluoride. This dry material is captured in the 
fabric filter along with the flyash and calcium sulfate from the sulfur removal process. 

Fabric filtration has been widely applied to coal combustion sources since the early 1970s 
and consists of a number of filtering elements (bags) along with a bag cleaning system 
contained in a main shell structure incorporating dust hoppers. Fabric filters use fiberglass 
bags as filters to collect particulate matter.· The particulate-laden gas enters a fabric filter 
compartment and passes through the bags and through a layer of accumulated particulate 
matter collected on the fabric of the filter bags. The collected particulate matter forms a filter 
cake layer on the bag that enhances the bag's filtering effiCiency. However, excessive caking 
will increase the pressure drop across the fabric filter. When this occurs, the fabric filter is 
placed into a cleaning cycle and the excess particulate matter is removed by the ash­
handling system. 

Step 3 - Rank Remaining Control Technologies by Control Effectiveness 
Either control technology will achieve 90 percent or greater control of fluorides. 

Step 4 - Evaluate Most Effective Controls and Document Results 
Either approach can achieve 90 percent or greater control of fluorides. No negative 
environmental impacts have been identified for use of a spray dryer absorber followed by a 
fabric filter to control fluoride emissions from pulverized coal boilers. The use of a wet 
scrubber has the negative environmental impacts of wet sludge disposal and increased 
water use for a project in an arid climate. 

Step 5 -Select BACT 
me :El"1\-NSRIZIH:CCl:atalJase sl'i:ows rune comparable sources relateatOfluona.e.-Tl'i:ey are 
shown in Table E-7 in Appendix E. Seven of the sources determined that the use of a dry 
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/) AshIFGD Waste Handling: Storage silos and associated transfer operations can be vented to 
fabric filters for control. Also water sprays with or without wetting agents can be used to 
control dust. 

CoallAshIFGD Waste Haul Roads: Potential technologies for control of fugitive emissions 
on haul roads are the use of paved roads, the use of covered haul trucks, the use of water 
sprays, the use of dust suppression chemicals, limitation of the speed of haul trucks, or the 
use of street sweepers on paved roads. 

Step 2 - Coal, Ash, and Lime Handling Systems: Eliminate Technically Infeasible Options 
All of the potential control technologies listed in Step 1 are technically feasible. 

Step 3 - Coal, Ash, and Lime Handling Systems: Rank Remaining Control Technologies by 
Control Effectiveness 
Generally, the use of total enclosure of the material-handling operation vented to fabric 
filters is the most effective control option. In locations where fabric filters cannot be used, 
the use of water sprays and dust suppression chemicals are the most effective control 
methods. 

Step 4 - Coal, Ash, and Lime Handling Systems: Evaluate Most Effective Controls and 
Document Results 
Fabric filter dust collectors will be used on all coal, lime and ash storage and handling 
systems to prevent fugitive particulate emissions. On site coal storage will be in three 
concrete silos. The fabric filters will have a design outlet grain loading of 0.005 grain per dry 
standard cubic foot (gr / dscf). 

The Dry Fork plant will use water sprays and dust suppression chemicals for dust control 
on the coal and ash/FGD waste haul roads and the ash disposal landfill. 

Step 5 - Coal, Ash, and Lime Handling Systems: Select BACT 
Fabric filters will achieve BACT level emissions for the transfer points, silos, and crusher 
houses on the coal-handling system. Fabric filters will also achieve BACT emission rates for 
the transfer points and silos on the ash- and lime-handling systems. For material haul roads, 
water and dust suppression chemicals will be used for dust control. 

5.2.7 Fluoride Analysis 
Fluoride compotmds will be emitted from the boilers from the combustion of coal. The 
fluoride compounds will be mainly in the gaseous form of hydrogen fluoride (HF) in the 
flue gas exiting the boiler. 

Step 1 - Identify All Control Technologies 
Two control technologies for fluoride control of flue gas from the boilers have been 
identified: 

1. Wet Limestone/Lime FGD 
2. Dry Lime FGD followed by fabric filter 
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is still less effective at collecting flyash in western power plants than is the fabric filter. The 
use of a fabric filter is also the preferred particulate control device for following a dry lime 
scrubber. 

Step 4 - Boiler: Evaluate Most Effective Controls and Document Results 
No negative environmental impacts have been identified for use of a fabric filter to control 
particulate emissions from coal-fired boilers. There is, however, a high energy demand for 
this system. Energy is required to overcome the system's (fabric filter and associated 
ductwork) 8- to 12-inch water gauge pressure drop and miscellaneous loads, such as electric 
hopper heating. Since baghouse filters are thought to represent the most effective PMjPMlO 
control technique that can be applied to PC boilers, no economic evaluation is warranted. 

Step 5 - Boiler: Select BACT 
Based on the above analysis and review of the EPA NSR RBLC database (refer to Tables E-3 
and E-4 in Appendix E), a fabric filter achieving a filterable PM emission rate of 0.015 
lb /mmBtu based on a 3-hour rolling average and a filterable PM10 emission rate of 0.012 
Ib/mmBtu based on a 3-hour rolling average, is selected as BACT for this project. 

Unit 1 Auxiliary Wet Cooling Tower 

Step 1 - Cooling Tower: Identify All Control Technologies 
The only control method for reducing PMjPM10 emissions from wet cooling towers is the 
use of drift eliminatqrs. 

Steps 2,3, and 4 • Cooling Tower· Eliminate Technically Infeasible Options, Rank, and Evaluate 
Drift eliminators were the only control tecl:mology identified. They are technically feasible 
and effective. Because there were no other control tecl:mologies identified, Steps 3 and 4 
were not necessary. 

Step 5 - Cooling Tower: Select BACT 
. Drift eliminators are the only control met-thad identified for control of PMjPM10 emissions 

from cooling towers. Based on the above analysis and the EPA NSR RBLC database 
available for recent years (refer to Table E-5 in Appendix E), drift eliminators with a control 
efficiency of 0.0005 percent (gallons of drift per gallon of cooling water flow) are chosen as 
BACT for the auxiliary wet cooling tower on this project. 

Unit 1 Coal, Ash, and Lime Handling Systems 

Step 1 - Coal, Ash, and Lime Handling Systems: Identify All Control Technologies 
PM and PMlO will be emitted from the handling of the coal for the power plant, the ash that 
results from the combustion process, and lime that is used as a reagent for the dry FGD 
system. These emissions are fugitive dust that come from the various transfer points in the 
handling systems for these materials and fugitive dust from the storage and disposal areas. 
The potential tecl:mologies that can be used to control the fugitive dust emissions are as 
follows for the various operations: 

Coal Handling: Potential control tecl:mologies for coal storage, transfer, and handling 
operations include the use of enclosures vented to fabric filters and the use of dry fogging. 

Lime Handling: Potential control technologies for lime storage; transfer, and handling 
operations include the use of enclosures vented to fabric filters. 
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Step 1 - Boiler: Identify All Control Technologies 
Two control technologies for PC boilers have been identified for PMjPMlO control: 

1. Electrostatic precipitators (ESPs) 
2. Fabric filters 

Step 2 - Boiler: Eliminate Technically Infeasible Options 
Electrostatic Precipitators 
ESP technology is applicable to a variety of coal combustion sources. ESPs remove 
particulate matter from the flue gas stream by charging flyash particles with a very high DC 
voltage and attracting these particles to grounded collection plates. A layer of collected 
particulate matter forms on the collecting plates and is removed by periodically rapping the 
plates. The collected ash particles drop into hoppers below the precipitator and are removed 
periodically by the flyash~handling system. 

Fabric Filters 
Fabric filtration has been applied widely to coal combustion sources since the early 1970s 
and consists of a number of filtering elements (bags) along with a bag cleaning system 
contained in a main. shell structure incorporating dust hoppers. Fabric filters use bags of 
various materials as filters to collect particulate matter. The particulate-laden gas enters a 
fabric filter compartment and passes through the bags and through a layer of accumulated 
particulate matter collected on the fabric of the filter bags. The collected particulate matter 
forms a filter cake layer on the bag that enhances the bag's filtering efficiency. However, 
excessive caking will increase the pressure drop across the fabric filter. When this occurs, 
the fabric filter is placed into a cleaning cycle and the dislodged particulate matter is 
removed by the ash~handling system. 

Fabric filters are effective in meeting NSPS emission requirements on coal-fired boilers. 
Fabric filters have been used as a control technology of choice on projects where LAER 
review is required. Unlike precipitators, fabric filter design is not based on any physical 
properties of the flyash. 

Step 3 - Boiler: Rank Remaining Control Technologies by Control Effectiveness 
The fabric filter is more effective at capturing fine particulate than an ESP because ESPs tend 
to collect larger particles selectively. Large particles have a high mass to surface area ratio, 
which allows a charged particle to be dragged efficiently through the flue gas stream for 
collection on a grounded plate. illtrafine particles have a low terminal velocity and carmot 
carry a strong enough electrical charge to result in complete collection. 

The fabric filter is also more effective at collecting flyash generated from western low-sulfur 
coals, such as the coal to be combusted at the Dry Fork Station. ESPs operate by first 
electrostatically charging for collection and then discharging the flyash particles for removal 
in the ash~handling system. Western low-sulfur coal flyash has a very high electrical 
resistivity that makes it difficult for the ESP to first charge and then discharge the particles. 
One solution that has been attempted on western power plants is the use of a hotside 
precipitator that operates at approximately SOoop as opposed to apJ2=..:ro:;-'.X11TI.=·=a""te:::::,lYI-=25:::.;O::....o.::,F _______ _ 
operating temperature used on most ESPs. The electrical resistivity of the flyash is lower at 

..) this higher temperature. However, even with this change in operating temperature, the ESP 
"'. ~/ 
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Step 2 - Eliminate Technically Infeasible Options 
Catalytic oxidation has been the control alternative used to obtain the most stringent control 
level for CO and VOCs emitting from primarily combustion turbines firing natural gas. This 
alternative, however, has never been applied to a coal-fired unit, and thus has not been 
actually demonstrated in practice in this application. 

For sulfur-containing fuels, such as coal, an oxidation catalyst 'Will convert 802 to 80s and 
therefore this conversion would result in unacceptable levels of corrosion to the flue gas 
system. Generally, oxidation catalysts are designed for a maximum particulate loading of 
50 milligrams per cubic meter (mg/M3). The proposed Dry Fork boiler will have a 
particulate loading upstream of the fabric filter in excess of 5,000 mg/M3. In addition, trace 
elements present in coal, in particular chlorine, may deactivate oxidation catalysts making 
them ineffective. There are no oxidation catalysts developed that have or can be applied to 
coal- or oil-fired boilers due to the high levels of particulate matter and trace elements 
present in the flue gas. 

Although the catalyst could be installed downstream of the fabric filter to reduce the 
particulate loading, the flue gas temperature at that point 'Will be approximately 165°F, 
which is well below the minimum temperature required (6000 P) for operation of an 
oxidation catalyst. The flue gas would have to be reheated, resulting in Significant 
unfavorable energy and economic impacts. 

For these reasons, as well as the generally low level of CO and VOC in coal-fired units, no 
boilers have been equipped with oxidation catalysts. Use of an oxidation catalyst system in 
the proposed Dry Fork boiler is thus considered technically infeasible. Thus, this alternative 
cannot be considered to represent BACT for control of CO and VOCs. 

Step 3 - Rank Remaining Control Technologies by Control Effectiveness 
Based on the 8tep 2 analysis, combustion control is the only remaining technology for this 
application. 

Step 4 - Evaluate Most Effective Controls and Document Results 
No environmental or energy costs are associated with combustion control in a PC boiler. 

Step 5 - Select BACT 
The EPA N8R RBLC database for comparable sources related to CO and VOCs is shown in 
Appendix E, Tables B-1 and B-2. The final step in the top-down BACT analysis process is to 
select BACT. Based on the above analysis, combustion control in a traditional PC boiler is 
chosen as the technology to control emissions of CO and VOCs for this project with BACT 
emission limits ofO.15lb/mmBtuforCO and 0.0037Ib/mmBtuforVOCs. 

5.2.6 PMlPM1Q Analysis 
PM and PM10 emissions will be emitted from the main boiler, auxiliary cooling tower, and 
the coal, ash, sorbent, and lime handling systems. An analysis for the emissions from the 
boiler is p-resentedr followed by an analysis for the auxiliary cooling tower and then the 
material-handling systems. 
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/ The other environmental impact associated with SCR is disposal of the spent catalyst. Some 
\) of the catalyst used :in SCR systems must be replaced every two to three years. These 

catalysts contain heavy metals :including vanadium pentoxide. Vanadium pentoxide is art 
acute hazardous waste under the Resource Conservation and Recovery Act (RCRA), Part 
261, Subpart D - Lists of Hazardous Materials. 'This must be addressed when handling and 
disposing of the spent catalyst. 

---"'" 
/. ) 

) 

The next control technology in the hierarchy is SNCR. The range of control efficiencies for 
SNCR ranges above the NSPS so it was not evaluated further. The other technologies listed 
in Table 5-3 were also not determ:ined to achieve a level of control sufficient to meet NSPS 
and were not considered further. As such, further evaluation of energy, environmental, and 
cost data is not required. 

Step 5 - Select BACT -

The final step in the top-down BACT analysis process is to select BACT. EPA's 
RACT /BACT /LAER Clearinghouse (RBLC), a database of past technology decisions, was 
aga:in consulted to assist:in selecting BACT for this project. 

Of the projects found, only SCR with LNBs and Overfire Air is shown to meet NSPS. The 
installation of low-NOx burners with Overfire Air, and SCR with a NOx removal efficiency 
of 72 percent based on a 0.251b/mmBtuNOx :inlet will result:in an emission rate of 0.07 
Ib /mmBtu for the Dry Fork Station. 

The recent addition of the 750 MW-net MidAmerican Council Bluffs Energy Center (CBEC) 
Unit 4, which is under construction, was permitted at 0.07Ib/mmBtu based on the use of 
low-NOx burners with Overfire Air and SCR. 1his unit also bums PRB coal. The design NOx 
emission rate for Dry Fork is 0.071b /mmBtu which is identical to the CBEC Unit 4 design 
NOx emission rate, and equal to the lowest emission rate for units in the RBLC. The 950 
MW-gross Intermountain Power Project (IPP) Unit 3 was also recently permitted at 0.07 
lb /mmBtu based on the use of low-NOx burners with Overfire Air and SCR. Therefore SCR 
with Low-NOx Burners and Overfire Air is selected as the technology to achieve the BACT 
emission limit for this project of 0 .071b / mmBtu based on a 3D-day rolling average. 

5.2.5 CO and voe Analysis 
The BACT analysis for CO and VOCs is presented below. 

Step 1 - Identify All Control Technologies 
Only two control technologies have been identified .for control of CO and VOC: 

1. Catalytic oxidation 
2. Combustion controls 

Catalytic oxidation is a post-combustion control device that would be applied to the 
combustion system exhaust, while combustion controls are part of the combustion system 
design. 
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Step 3 - Rank Remaining Control Technologies by Control Effectiveness 
Emission rates for each of the technology combinations are required to rank them in order of 
effectiveness. These emission rates are provided in Table 5-3. The control efficiencies are 
those sho"Vvn in the RBLC database (Appendix E, Table E-8). 

The PSD NSR regulations require that BACT, at a minimum, meet the applicable NSPS limit. 
Because there is an NSPS that applies to the boiler, the NSPS emission limit is also included 
in the ranking. 

TABLE 5·3 
NOx Control Technology Emission Rate Ranking 

Control Technology 

SCR and Low NOx Burners w/Overfire Air 

SNCR and Low NOx Burners w/Overfire Air 

Low NOx Burners with Overfire Air 

Low NOx Burners 

Combustion Controls 

NSPS Limit 

NOx Emission Rate' 

0.067 - 0.15 

0.09 - 0.17 

0.15 -0.33 

0.32-0.39 

0.23-0.55 

0.16 b 

a Pounds per million BTU as found in the RBLC database. 
b Converted from NSPS limit of 1.6 pounds per megawatt hour 
assuming a heat rate of 10,000 BTU per kwh. 

Nomenclature: 
SCR 
SNCR 
NSPS 

= 
= 

Selective catalytic reduction 
Selective non-catalytic reduction 
New Source Performance Standards 

Step 4 - Evaluate Most Effective Controls and Document Results 
SCR is being considered for this project, so its environmental, energy, and economic impacts 
must be examined. SCR is a control technique that uses ammonia to react with the NOx in 
the flue gas at the appropriate temperature in the presence of a catalyst to form water and 
nitrogen. 

SCRhas two well-documented environmental impacts associated with it, ammonia 
emissions (sometimes called ammonia slip) and disposal of spent catalyst. Some ammonia 
emissions from an SCR system are unavoidable because of imperfect distribution of the 
reacting gases, and ammonia injection control limitations as well as a partially degraded 
catalyst that results in an incomplete reaction of the available ammonia with NOx. Also, the 
NOx removal efficiency depends on the ratio of ammonia to NOx• Increasing the amount of 
ammonia injected increases the control efficiency but also increases the amount of unreacted 
ammonia that is emitted to the atmosphere. Ammonia emissions from a well-controlled SCR 
system can likely be limited to 10 ppmv or less. Ammonia emissions are of concern, because 
ammonia is a significant contributor to regional secondary particulate formation and 
visibility degradation. In this case reduced NOx emissions as an environmental benefit 

-------....W"7?"ou:1:d""betra.-dB"ti"ior1h1:1 .. l:CfseUCiTIllfl."'OTIlaemissions as an environmentalco.si:~. -----------
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The 9S0-gross MW Intermountain Power Project (lPP) Unit 3 was recently permitted at 0.09 
lb I mmBtu (30-day rolling average) based on the use of western bituminous coal and a wet 
limestone FGD. This is equivalent to 92.5 percent S02 removal in the wet FGD system when 
firing the worst case design fuel. Using low sulfur coal and dry FGD, Dry Fork will achieve 
a controlled emission rate almost equivalent to IPP. As shown above, wet FGD is not 
incrementally cost effective on this project. Therefore, dry FGD is selected as the technology 
to achieve the BACT S02 emission limit for this project of 0.10 lb /mmBtu based on a 3-hour 
block average. 

The EPA NSR RBLC database shows the comparable sources' related to sulfuric acid mist 
(H2S04). They are shown in Table E-9 in Appendix E. Many of the sources determined that 
the use of a dry lime scrubber followed by a fabric filter was technology chosen to achieve 
BACT. Most of the other sources selected wet FGD system to achieve BACT emissions levels 
for sulfuric acid. Sargent & Lundy estimates a 90 percent sulfuric acid control level with the 
proposed Dry Fork Unit 1 design. 

Based on the technology and clearinghouse database discussion above, a dry lime FGD 
system followed by a fabric filter are selected as BACT for the project with a sulfuric acid 
emission rate ofO.002Slb/mmBtu. 

5.2.4 NOx Analysis 
The BACT analysis for Nitrogen Oxides is presented below. 

Step 1 -Identify All Control Technologies 
NOx will be emitted by combustion of coal in the boiler. NOx formed in the combustion 
process consists of fuel NOx (NOx derived from nitrogen in the fuel) and thermal NOx 

(which is produced from nitrogen in the combustion air) when the peak flame temperattrre 
reaches a sufficiently high temperature (apprOximately 2S00DF). 

The first step is to evaluate NOx controls determined to be BACT by permitting agencies 
across the United States. This information is available from the EPA RACT /BACT /LAER 
Clearinghouse (RBLC) database assessable on the Internet. The printout from the database 
for NOx is shown in Appendix E, Table E-S. A broad range of other information sources 
were also reviewed in an effort to identify all potentially applicable emission control 
technologies. 

Potential NOx control technology options are: 

• Selective catalytic reduction (SCR) 
• Selective non-catalytic reduction (SNCR) 
• Low NOx burners with overfire air 
• Low NOx Burners 
• Good combustion control 

Step 2 - Eliminate Technically Infeasible Options 
----------~All~-iR€se~€EhR~e~€&a1~li&€44fl~~G4~resru~~a~flli~eH€r~aRd-~~th~e-----------­

... ..-J 
technologies are technically feasible . 
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TABLE 5·2 
Dry Fonn S02 Control Cost Comparison 

Factor 

Total Installed Capital Costs 

Total Fixed & Variable O&M Costs 

Total Annualized Cost 

FGD Design Control Efficiency 

Tons 802 Removed per Year 

Cost Effectiveness per Ton of 802 Removed 

Incremental Annualized Cost Difference 
between Wet LSFO FGD and dry lime FGD 

Incremental Tons 802 Removed between 
Wet LSFO FGD and dry lime FGD 

Incremental Cost Effectiveness per Ton of 
Additional 802 Removed by Wet L8FO FGD 

Dry Lime 
FGD 

$ 63.6 Million 

$ 4.4 Million 

. $ 15.0 Million 

87.8 percent 

11,980 

$1,248 

Wet Limestone 
FGD 

$ 77.4 Million 

$ 4.8 Million 

$ 17.6 Million 

89.0 percent 

12,144 

$ 1,450 

$ 2.6 Million 

202 

$ 13,157 

Basin Electric believes that the high additional cost of wet limestone/lime scrubbing is not 
warranted for this project based on the use of low sulfur coal and the limited additional tons 

/.~ of S02 removed. Wet FGD also has the disadvantages of waste disposal of a wet FGD 
( ) sludge, increased water consumption requirements, possible future complications with 

mercury removal, higher particulate emissions and the fact that dry FGD can meet a S02 
emission limit that is comparable to BACT as determined in other recent permits listed in 
the RBLC database. 

Step 5 - Select BACT 

The final step in the top-down BACT analysis process is to select BACT. EPA's 
RACT /BACT /LAER Clearinghouse (RBLC), a database of past technology decisions, and 
recently approved PSD permits were aga:in consulted to assist in selecting BACT for this 
project. 

Both dry FGD and wet limestone scrubbing have been demonstrated at removal efficiencies 
greater than 90 percent. The installation of a dry FGD system on Dry Fork will result in a 
502 removal efficiency of 91.7 percent for the design maximum coal sulfur content of 0.47 
wt. percent. The highest collection efficiency shown in the RBLC is 95 percent on Santee 
Cooper Cross Unit No.1, however, this unit burns high sulfur coal. 

The recent addition of the 750-net MW MidAmerican Council Bluffs Energy Center (CBEC) 
Unit 41 which is under construction, was permitted at 0.10 lb /mmBtu (30-day rolling 
average) based on the use of low sulfur PRB coal and a lime spray dryer FGD. The design 
S02 emission rate for Dry Fork is 0.10 Ib / mmBtu which is identical to the CBEC Unit 4 

______ =d=es=ign 502 emission rate, and consistent with the~o.N.....en.d.nf..tb.uang..e_QLe.mis.sians..f.QLUDlYJJ.J·.J,,;ts,--___ _ 
in theRBLC. 

) 
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The CDS process is applicable mostly for base-load applications such as at the Dry Fork 
Station, as high velocities are required to maintain the bed in suspension. The standard 
design includes provisiOns for ID fan recycle to keep the gas velocity high in the CDS vessel 
to mitigate this shortcoming. 

Since dry FGD is being proposed for this project, the environmental, energy and economic 
impacts must be examined. Sargent & Lundy, the Engineer for the Dry Fork project, 
developed cost estimates for a dry lime FGD and for a wet limestone FGD installation and 
operation. The average cost effectiveness of a dry lime FGD system designed to achieve a 
controlled S02 emission rate of 0.10 Ib /mmBtu (87.8 percent S02 removal efficiency based on 
0.33 wt. percent average coal sulfur content) was estimated at $1,248 per ton of S02 
controlled. The average cost effectiveness of the wet scmbbing system designed to achieve a , 
controlled S02 emission rate of 0.09 lb / mmBtu (89.0 percent S02 removal efficiency based 
on 0.33 wt. percent average coal sulfur content) was estimated 'to be $1,450 per ton of 802 
controlled. 

Based on average cost effectiveness calculations, both wet and dry FGD systems appear to 
be cost effective. An incremental cost analysis was also prepared to evaluate the incremental 
cost effectiveness of the wet scmbbing system. The incremental cost effectiveness of the wet 
limestone FGD (compared to the dry lime FGD) was calculated at $13,157 per additional ton 
of 802. The incremental cost effectiveness reflects the additional capital, O&M, and fabric 
filter costs associated with the wet FGD system. 

With a wet FGD deSign, the fabric filter would be prior to the FGD system, and the resultant 
capital and operating costs are higher than a similar fabric filter that follows a dry lime FGD 
system. A comparison of the costs and 802 removed is summarized in Table 5-2. The 
annualized cost estimate for a wet lime system would be similar to the one prepared for wet 
limestone with the primary difference being the higher cost of lime reagent. Because wet 
limestone FGD has a similar removal efficiency to wet lime FGD and the operating costs are 
lower, it was decided that wet limestone FGD was the appropriate cost comparison 
alternative to the dry lime FGD system. 

Dry FGD has the advantages of producing a dry waste material and requiring less makeup 
water in the absorber over a wet scrubber. Given that the amount of water available for Dry 
Fork is quite limited to the point of requiring dry cooling for much of its heat dissipation, 
the reduced water consumption required for dry FGD is major advantage for this 
technology. 

A Dry FGD system has the additional advantage of requiring less electric power for its 
operation compared to a Wet FGD system. A dry FGD system at Dry Fork would require 
approximately 2.8 MW of power compared to approximately 5.3 MW for Wet FGD. This 
would equate to an armual power savings of apprOximately 18.6 million kW -Hr for dry FGD 
versus wet FGD for Dry Fork based on an 85 percent annual plant capacity factor. Instead of 
this amount of power being used in the power plant, this power can instead be sold to Basin 
Electric's customers reducing the need to produce this power elsewhere. 
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The CDS and lime spray dryer FGD systems produce a dry waste product suitable for 
landfill disposaL 

CDS and lime spray dryer systems are in operation at many facilities in Europe, China and 
the U.S. ranging in size from less than 10 MW to 350 MW. CDS and lime spray dryer FGD 
are commerdally available from multiple process developers/vendors. 

The dry FGD systems have a number of advantages when compared to wet FGD 
technology. The absorber vessel can be constructed of unlined carbon steel, as opposed to 
lined carbon steel or solid alloy construction for wet FGD, and the capital cost is typically 
lower than for wet FGD. 

The pressure drop across the absorber is typically lower than wet FGD systems. Pumping 
requirements and overall power consumption are lower than for wet FGD systems. The dry 
FGD systems use less equipment than does the wet FGD system, resulting in fixed, lower 
operations and maintenance (O&M) labor requirements. 

Sulfur trioxide (SOs) in the vapor above approximately 300°F, which condenses to liquid 
sulfuric add at a lower temperature (below add dew point), is removed efficiently with a 
CDS or lime spray dryer system. Wet scrubbers capture less than 40 to 60 percent of SOs and 
may require the addition of a wet ESP, or hydrated lime injection, to remove the balance of 
S03. Othervvise, the emission of sulfuric acid mist, if above a threshold value, may result in a 
visible plume after the vapor plume dissipates. 

Flue gas following a dry FGD system is not saturated with water (30°F to 50°F above dew 
point), which reduces or eliminates a visible moisture plume. Wet FGD scrubbers produce 
flue gas that is saturated with water, which would require a gas-gas heat exchanger to 
reheat the flue gas if it were to operate as a dry stack. Due to the high capital and operating 
costs associated with heating the flue gas, all recent wet FGD systems in the United States 
have used wet stack operation. 

Waste produced is in a dry form and can be handled with conventional pneumatic fly ash 
handling equipment. The waste is stable for landfill purposes and can be disposed of 
concurrently with fly ash. 

There is no liquid waste from a dry FGD system, while wet FGD systems may produce a 
liquid waste stream, especially if the gypsum is to be sold for wallboard. In some cases, a 
wastewater treatment plant must be installed to treat the liquid waste prior to disposal. The 
wastewater treatment plant produces a small volume of solid waste, which may be 
contaminated with toxic metals (including mercury) that must be disposed of in a landfill. 
The humidification stream of a CDS system provides a way to achieve a dry by:-product 
from process wastewater from other parts of the plant when processing residue for disposal. 

Dry FGD technology has only a few disadvantages when compared to wet FGD technology. 
The dry FGD process uses a more expensive reagent (hydrated lime) than limestone-based 
FGD systems, and the reagent has to be stored in a steel or concrete silo. Reagent utilization 
is lower than for wet limestone systems to achieve comparable S02 removal. The lime 
stoichiometric ratio is higher than the limestone stoichiometric ratio (on the same basis) to 
achieve comparable S02 removal. 
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the reagent across the scrubber vessel. The calcium in the reagent reacts with the S02 inthe 
flue gas to form calcium sulfite and/or calcium sulfate that is removed from the scrubber 
with the sludge and is disposed. Most wet FGD systems utilize forced oxidation to assure 
that only calcium sulfate sludge is produced. The wet limestone forced oxidation (LSFO) 
process is used in most new wet FGD installations. Several variations on the wet FGD 
technology are offered by various process developers. These variations include using a jet 
bubbling reactor as a combination 502 absorber and calcium sulfite oxidation vessel, and 
using magnesium enhanced lime as the alkaline reagent. 

The creation of a wet sludge from the scrubber does create a solid waste handling and 
disposal problem. This sludge needs to be handled in a manner to not result in ground 
water contamination. Also, the sludge disposal area needs to be permanently set aside from 
future surface uses since the disposed sludge can not bear any weight from such uses as 
buildings or cultivated agriculture. Wet FGD systems can produce salab1~ gypsum if a 
gypsum market is available, reducing the quantity of solid waste that needs to be disposed 
of from the power plant. 

Other disadvantages associated with wet limestone or lime FGD includes the creation of a 
wet stack plume, generation of primary particulate matter by the scrubbing process, 
increased acid gas emissions, incompatibility with mercury removal options and 
water/wastewater issues. WetFGD generates more primary particulate emissions leaving 
the stack than dry FGD systems because the particulate removal device (ESP or Fabric Filter) 
is upstream of the scrubber instead of downstream as in this case. Sulfuric acid removal for 
a wet FGD system is in the range of 40 to 60 percent compared to 90 percent for a dry lime 
absorber / fabric filter combination. The potential future use of activated carbon or sorbent 
injection for mercury removal is also limited with a wet FGD application since the fabric 
filter is upstream of the scrubber and the flue gas temperature is higher than the optimum 
mercury capture range. 

Wet FGD also requires more makeup water than Dry FGD, and typically requires a 
wastewater blowdown stream that must be treated to limit the buildup of chlorides in the 
absorber scrubbing loop. Given that the amount of water available for the Dry Fork Station 
is quite limited to the point of requiring dry cooling for much of its heat dissipation, the 
increased water consumption required for the wet scrubber is a serious concern. 

Dry Lime FGD Absorber Followed by Fabric Filter 
In CDS and lime spray dryer systems, S02 reacts with lime in an absorber vessel. The CDS 
absorber operates as a circulating fluidized bed of hydrated lime, reaction products and ash. 
The flue gas is humidified at the venturi inlet in the bottom of the fluidized bed. Dry 
hydrated lime and recycle solids are injected above the venturi. The hydrated lime reacts 
with the S02 in the flue gas reacts to form particulate calcium sulfate. This dry material is 
captured in the fabric filter along with the fly ash. 

The lime spray dryer typically injects lime slurry in the top of the vessel with a rapidly 
rotating atomizer wheel. The rapid speed of the atomizer wheel causes the lime slurry to 
separate into very fine droplets that intermix with the flue gas where the S02 in the flue gas 

-------3r-ea-ets-wi:fu.-the-ealei:1:1ffi-ia-1ifle-lim-e-slttr-r-y-te-f-er-m-par-fie1:1lat-e-ealci:l:l.fn-8t11.f:a-t~s-ru:J1'--------­

material is captured in the fabric filter along with the fly ash . 
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f) 'The control efficiencies for these teclmologies range from 73 percent to 95 percent. However, 
with the exception of two projects in Wyoming using a circulating dry lime scrubber and 
one project in Wyoming using a lime spray dryer, the reported removal rates are 90 percent 
to 95 percent. FGD control efficiencies "Will be in the lower end of this range when used with 
low sulfur coal. 

Step 2 - Eliminate Technically Infeasible Options 
Both of these options are technically feasible for use in reducing S02 emissions from the Dry 
Fork Station. Control efficiencies for circulating dry scrubbers (CDS) have not been 
demonstrated above 80 percent in the RBLC database. However, this technology has 
demonstrated S02 removal efficiencies above 90 percent in European installations. For this 
reason this teclmology was included for further consideration. 

Step 3 - Rank Remaining Control Technologies by Control Effectiveness 
Emission rates for each of the S02 removal teclmologies are ranked in order of their control 
effectiveness. 'These effectiveness values are provided in Table 5-1. 'The PSD NSR 
regulations require that BACT, at a minimum, meet the applicable NSPS limit, 40 CFR 60 
Subpart Da. Because there is an NSPS that applies to the boiler, the NSPS emission limit is 
also included in the ranking. 

TABLE 5·1 
S02 Control Technology Emission Rate Ranking 

Control Technology 

Wet Limestone Scrubbing 

Circulating Dry Scrubber 

Lime Spray Dryer 

Wet Lime Scrubbing 

NSPS Limit 

502 Emission Rate a 

0.09 - 0.40 

0.10 -0.32 

0.10-0.32 

0.13 - 0.25 

0.34b 

a Pounds per million BTU as found in the RBLC database and recently 
approved PSD permits. 
b Based on an uncontrolled 802 emission rate of 1.12 Lb/MmBtu and a 
removal efficiency of 70 percent, which is the applicable standard 
under NSPS subpart Da when S02 emissions are less than 0.60 
pounds per MmBtu. 

Nomenclature: 

NSPS = New Source Performance Standards 

Step 4 - Evaluate Most Effective Controls and Document Results 
'This step involves the consideration of energy, environmental, and economic impacts 
associated with each control teclmology. The top-down process requires that the evaluation 
begin with the most effective teclmology. 

Wet LimestonelLime FGD 
-------'"1'Pi¥-e:tet-SGp€rl::1:eeer-s-e-pemt-e-1s>y-fl.-e:w:k:rg-fu-e-:fl.a.e-gas-upw-a:r-a-4:J.:lrsa-gh-a-l-ar-ge-rea-erervess:p.e11------­

that has an alkaline reagent (i.e. limestone or lime slurry) flowing down from the top. The 
scrubber mixes the flue gas and alkaline reagent using a series of spray nozzles to distribute 
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/ .... \ limited by controlling the combustion of the fuel and providing adequate oxygen for 
\' complete combustion. Thus, good combustion control is the technique to be used to limit 

CO and VOC emissions. 

5.2 BACT Determination 
This section presents the required BACT analyses. 

5.2.1 Applicability 
The requirement to conduct a BACT analysis and determination is set forth in section 
165(a)(4) of the Clean Air Act and in federal regulations 40 CFR 52.21G). 

5.2.2 Top-Down BACT Process 
EPA has developed a process for conducting BACT analyses. This method is referred to as 
the "top-down" method. The steps to conducting a "top-down" analysis are listed in EP Ns 
"New Source Review Workshop Manual," Draft, October 1990. The steps are the following: 

• Step 1 - Identify All Control Technologies 
• Step 2 - Eliminate Technically Infeasible Options 
• Step 3 - Rank Remaining Control Technologies by Control Effectiveness 
• Step 4 - Eyaluate Most Effective Controls and Document Results 
• Step 5 -Select BACT 

Each of these steps has been conducted for S02, H2S04, NOx, CO, VOC, PM, PMlO, fluoride 
and beryllium and are described below. 

5.2.3 S02 and H2S04 Analysis 
The BACT analysis for sulfur dioxide is presented below. The analysis is also applicable to 
sulfuric acid mist (H2S04). 

Step 1 -Identify All Control Technologies 
Sulfur dioxide (S02) will be emitted from the proposed Dry Fork Station as a result of the 
combustion of coal that contains sulfur. The first step is to evaluate S02 controls determined 
to be BACT by permitting agenci~s across the United States. This information is available 
from the EP A RACT /BACT /LAER Clearinghouse (RBLC) database accessible on the 
Internet. The printout from the database for S02 is shown in Appendix E, Table E-7. The 
printout from the database for H2S04 is shown in Appendix E, Table E-9. A broad range of 
other information sources were also reviewed in an effort to identify all potentiaJly 
applicable emission control technologies. 

The potential 502 emission reduction options found in the RBLC and other sources that 
could be applied to the Dry Fork Station are: 

• Wet lime/limestone scrubbing 
----------~~ ~~lim~~~bbm§~-------------------------------------------------------

) 

DENISECTION_OUACLANAj.YSIS_11-0S-0UINAL.DOC DE QI A Q D 000065 5-5 



( ) fabric filter. The fabric filters will have a particulate removal efficiency of greater than 
99 percent. 

The fabric filter system will consist of a number of parallel banks of individual filter 
compartments located downstream of the air preheaters and the flue gas desulfurization 
system and upstream of the induced draft fans. Individual filter compartments consist of a 
bottom collection hopper, a collector housing, and an upper plenum. A group of cylindrical 
filter bags, each covering a cylindrical wire cage retainer, hang from a tubesheet, which 
separates the upper plenum from the collector housing. . 

Particle-laden flue gas from the boiler enters the collector housing, just above the bottom 
collection hopper. The flue gas stream travels up through the collector housing where 
particles collect on the outside of the cylindrical filter bags. The filtered flue gas then travels 
up through the inside of the cylindrical filter bags, through the tubesheet, and out through 
the upper plenum. Particulate matter captured on the filter bags will form a filter cake. The 
filter cake increases both the filtration efficiency of the cloth and its resistance to gas flow. 

Fabric filtration is a constant-emission device. Pressure drop across the filters, inlet 
particulate loading, or changes in gas volumes may change the rate of filter cake buildup, 
but will not change the final emission rate. Actual performance of a fabric filter depends on 
specific items, such as air / cloth ratio, permeability of the filter cake, the loading and, nature 
of the particulate material (e.g., irregular-shaped or spherical), and particle size distribution. 

The filter bags must be cleaned periodically to remove accumulated filter cake. The cleaning 
frequency of the individual compartments will depend, in part, on the inlet grain loading 
and the flow resistance of the filter cake formed. It is anticipated that the fabric filter system 
will be d,esigned as a pulse jet-type system. In a pulse jet-type system, gas flow through an 
isolated compartment is stopped and pulses of compressed air are blown down into the 
inside of each bag causing the filter bag to puff outward, fracturing and dislodging the 
accumulated filter cake. The filter cake falls into the collection hopper for transport to the 
flyash-handling system. 

·The fabric filter system design involves inlet particulate matter loading rates, flyash 
characteristics, the selection of the clearung mechanism, and selection of a suitable bag filter 
fabric and finish. 

5.1.5 Beryllium and Lead 
The use of a fabric filter and dry lime FGD system on Dry Fork will reduce potential 
beryllium and lead emissions by 99 percent. Beryllium and lead are emitted as trace metal 
constituents in the flyash leaving the boiler. The removal of beryllium and lead correlates 
withthe collection efficiency of the particulate removal device. Because the fabric filter will 
remove greater than 99 percent of the total particulate matter, the removal efficiency of 
beryllium and lead will be similar. A fabric filter preceded by a dry lime FGD system is 
selected as the control technology of beryllium and lead emissions for this project. 

5.1.6 Carbon Monoxide and Volatile Organic Compounds 
Carbon monoxide (CO) and non-methane volatile organic compounds (VOCs) are formed 

1 from the incomplete combustion of the coal:in the boiler. The formation of CO and VOCs is 
/ 
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(--',-"" been reported, however, these high control efficiencies have been demonstrated on flue gas 
\) streams with high HCI and HF concentrations, and not on coal-fired utility boilers with 

significantly large flue gas flow rates and lower HCI and HF concentrations such as Dry 
Fork. The level of control is also dependent on the coal properties. Some of the HO and HF 
removal occurs in the dry FGD absorber vessel itself due to the reaction with the hydrated 
lime. Removal also takes place as a result of the flue gas humidification in the absorber and 
the collection of the reagent and flyash product on the fabric filter bags. 

.--) f 

\. 
· .. ·.M. 

5.1.3 Nitrogen Oxides 
NOx is formed in the boiler in the combustion process, particularly when the peak 
combustion temperature in the flame exceeds 2,500°F. The emissions of NOx from Dry Fork 
will be controlled to BACT levels throu.gh the use of Low NOx Burners (LNB) with Overfire 
Air and Selective Catalytic Reduction (SCR). Low NOx burners control the formation of NOx 
by staging the combustion of the coal to keep the peak flame temperature below the 
thre.shold needed for NOx formation. The burner initially introduces the coal into the boiler 
with less air than is needed for complete combustion. The flame is then directed toward an 
area where additional combustion air is introduced from over-fire air ports allowing final 
combustion of the fuel. 

A selective catalytic reduction unit will also be installed on Dry Fork to further reduce the 
NOx emissions. The proposed SCR is designed for high dust loading applications and will 
be located external from the boiler. The SCR system uses a catalyst and a reductant 
(ammonia gas, NHg) to dissociate NOx into nitrogen gas and water vapor. The catalytic 
process reactions for this NOx removal are as follows: 

4NO + 4NH3 + 02~ 4N2 + 6H20, and 

2N02 + 4NHs + 02 ~ 3N2 + 6H20. 

The optimum temperature window for this catalytic reaction is between approximately 
575 and 750°F. Therefore, the SCR reaction chamber will be located between the boiler 
economizer outlet and air heater flue-gas inlet. The system will be designed to use ammonia 
as the reducing agent. Anhydrous ammonia will be transported by truck and stored onsite. 
Gaseous ammonia will be injected into Unit 1 through injection pipes, nozzles, and a mixing 
grid that will be located upstream of the SCR reaction chamber. A diluted mixture of 
ammonia gas in air will be dispersed through injection nozzles into the flue-gas stream. The 
ammonia/flue-gas mixture then'enters the reactor where the catalytic reaction occurs. 

Based on technical information provided by the boiler vendor, it is anticipated that NOx 
emissions from the boiler (prior to the SCR) can be controlled by LNBs with Overfire Air to 
0.20 to 0.251b ImmBtu while maintaining acceptable levels of CO and VOe. The SCR system 
will have a design NOx emission rate of 0.071b /mmBtu, which corresponds to an SCR NOx 

removal efficiency of 72 percent based on a 0.25 lb /mmBtu NOx inlet. 

5.1.4 Particulate Matter and PM10 
Particulate matter (PM) and particulate matter smaller than 10 micrometers diameter (PM10) 

-----------4~S~~Rff~nea~~~rk-sy-a4abfi~fUt~.±he4ahfi~ffit~~~per~~hy-p~5111g_fu~e------------­

particle--laden flue gas through a series of felted fabric bags. The bags accumulate a filter 
" _/ cake that removes the particles from the flue gas, and the cleaned flue gas passes out of the 
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this staged combustion approach, the substoichiometric combustion mechanism also 
generates some amount of hydrogen sulfide (H2S) in the flue gases at the vicinity of the 
burner. However, any HzS that may have formed is later totally oxidized to SOz and SOs by 
further combustion in the overfire excess air which is injected directly above the reducing 
zone of the boiler. A new pulverized coal boiler, with low-NOx burners and overfire air, 
would be instrumented and operated using a distributed control system (DeS) that would 
insure sufficient oxygen to achieve complete combustion of the fuel and oxidation of any 
reduced sulfur species formed in the lower combustion zone. 

Dry lime scrubbing technology is generally used for low-sulfur coal. Dry FGD processes are 
typically located after the air preheater, and the waste products are collected in a baghouse 
or electrostatic precipitator (ESP). Several variations on the dry FGD technology are offered 
by various process developers. These variations include the lime spray drying, circulating 
dry scrubbing (CDS) and lime flash drying processes. . 

In a lime spray drying FGD system, lime (calcium oxide) reagent is slaked with water to 
form calcium hydroxide slurry. The slurry contacts the flue gas when it is sprayed as finely 
atomized droplets through a rapidly spinning atOmizing wheel into a spray dryer vessel. 
The spray dryer vessel will be installed in the flue gas ductwork upstream of a baghouse. 
The flue gas temperature leaving the spray dryer vessel is maintained approximately 35°F 
above the adiabatic approach to the saturation point. This allows carbon steel construction 
of the spray dryer vessel. 

The spray dryer vessel has sufficient residence time (approximately 10 seconds) to allow the 
() S02 in the flue gas to react with the reagent as the water in the slurry droplets evaporates, 
.. _/ forming a dry calcium sulfite and calcium sulfate byproduct. This dry byproduct, along 

with remaining fly ash, is collected in the bottom of the spray dryer vessel and in the 
downstream baghouse. A portion of the collected dry solids will be re-slurried and re­
injected into the spray dryer to improve reagent utilization. 

A CDS dry FGD system uses hydrated lime as a reagent. Preparation of the hydrated lime 
involves an atmospheric lime hydrator. The hydrated lime is stored in a day silo for later 
use. The hydrated lime is fed to the absorber by means of a rotary screw feeder or a 
gravimetric feeder may be evaluated for more consistent control. The reagent is fed to the 
absorber to replenish hydrated lime consumed in the reaction, and the feed rate is typically 
controlled based on the required removal efficiency. 

The waste product from a dry FGD system contains CaSOs, CaS04, calcium hydroxide, 
calcium carbonate, and ash. The collected dry solids will be pneumatically conveyed to a 
storage silo and trucked back to the coal mine for landfill disposal. The dry FGD system for 
Dry Fork will be designed to meet the S02 emission levels described in Section 3 (Emissions 
Summary) and Section 6 (Requested Permit Limits). 

5.1.2 Hydrochloric Acid and Hydrogen Fluoride 
The use of the dry flue gas desulfurization system on Dry Fork will also reduce Hel and HF 
potential emissions by at least 90 percent. Based on operating data at other similar coal-fired 

-------'ltltilitieS-aRti-l3.'l:l:1:flieipal-w-:a-st-e-c-emi:>'l:l:St-er-s-(.Nf¥.1-G)--tha1:-afl:l.ize-eembffia1i-el1--GBS-er-li:r.a€p-------­
spray dryer and fabric filter control systems, very high acid gas removal efficiencies have 
been demonstrated. Removal efficiencies up to 98 to 99 percent for HCI and for HF have 

DENISECTION_OS_BACU.NAL YSIS_11-08-OS_FINALDOC 0 E Qf A Q D 000062 5·2 



(j 
.~ , 

/-" 
( ) \. 

SECTION 5.0 

Control Technology Analysis 

This section describes the air pollution control equipment that will be utilized on the 
proposed Dry Fork power plant project, the best available control technology (BACT) 
analysis for applicable pollutants, the discussion of how the plant will comply with the 
Clean Air Mercury Rule (CAMR) and the maximum achievable control technology (MACT) 
demonstration for hazardous air pollutant emissions from the auxiliary boiler. 

Basin Electric selected a pulverized coal (PC) boiler design for this project. EPA has not 
considered the BACT requirement as a means to redefine the design of the source, although 
some states have chosen to engage in a broader analysis. Therefore, this BACT analysis does 
not evaluate different combustion designs such as circulating fluidized bed (CFB) or 
integrated gasification combined cycle (IGCC) since these combustion processes are 
fundamen.tally different from the chosen PC boiler design. 

Emissions from the Dry Fork Station will exceed PSD significant annual emission rates and 
will therefore be subject to a best available control technology (BACT) review for carbon 
monoxide (CO), particulate matter (PM), particulate matter less than 10 microns (PMlO), 
volatile organic compounds (VOC), sulfur dioxide (502)' nitrogen oxides (NOx), sulfuric 
acid mist (H2S04), beryllium (Be), an<:l fluorides (as HF). 

5.1 Pollution Control's 
The proposed Dry Fork Station will be equipped with advanced pollution controls to limit 
the emissions of 502, sulfuric acid mist, HCI, fluorides as HF, NOXt PM, PM10, lead, and 
beryllium. 

5.1.1 Sulfur Dioxide and Related Compounds 
Emissions of sulfur dioxide and sulfuric acid mist will be controlled on Dry Fork to BACT 
levels with the use of a dry lime scrubbing flue gas desulfurization (FGD) system. The FGD 
system will have a design outlet 502 emission rate of 0.10 lb /mmBtu, which corresponds to 
an 502 removal efficiency of 91.7 percent at the design maximum coal sulfur content of 0.47 
wt. percent. The dry FGD system will also remove at least 90 percent of the sulfuric acid 
mist. 

There will be no total reduced sulfur (TRS) and reduced sulfur compound (RSC) emissions 
from the boiler because utility coal-fired boilers are operated with approximately 20 percent 
excess air to insure complete combustion and oxidation of sulfur in the coal to 502 and SOg. 
This insures there are no reduced sulfur species in the flue gas exiting the chimney. 

Reduced sulfur species could only be formed where oxygen poor substoichiometric 
combustion occurs. By design, low-NOx burners create a small sub stoichiometric 
combustion zone at the burner to reduce NOx formation followed by an overfire air zone to 
allow for the completion of combustion of the fuel. While NOx reduction is achieved with 
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Accidental Release Program - (40 CFR 68) 
Section 112 (r) of the Clean Air Act and 40 CPR 68 require sources to develop a Risk 
Management Plan (RMP) for any chemicals stored onsite above threshold quantities defined 
in 40 CFR 68. BEPC plans to use anhydrous ammonia in quantities above the threshold, thus 
an RMP will be required. 

Acid Rain Provisions (40 CFR Parts 72, 73, 75, 76, 77 and 78) 
'The Acid Rain Deposition Control Program is implemented by the Environmental Protection 
Agency (EPA), with Phase II administered by the states. Dry Fork Station Unit 1 is an 
affected unit 'Wlder the Acid Rain Program, which is governed by 40 CFR Parts 72, 73, 75, 76, 
77, and 78. The facility will, therefore, be subject to Phase II of the acid rain program 
pursuant to Title IV of the CAA and will be required to submit a complete and timely Title IV 
permit application. The faci1itywill be required to obtain allowances for calendar-year 802 
emissions. 'These allowances are expected to be readily available on the open-market trading 
system. Additionally, the Title IV permit will require emissions monitoring for NOx and fuel 
monitoring for sulfur content. 

4.2.3 Regulatory Applicability Summary Matrix 
Appendices C and D contain tables that summarizes all the Wyoming and Federal applicable 
requirements. 'The tables identify all requirements, denote applicability, provide 
explanations, and compliance methods used if applicable. 
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The provisions of 40 CPR 60.40 through 60.49 (Subpart D) apply to fossil fuel-fired steam 
boilers having a heat input of 250 mmBtu per hour or more, and constructed since August 17, 
1971. 'The Dry Fork Station Unit 1 fits this definition; however, similar electric utility units 
constructed after September 18, 1978, are subject to the requirements of NSPS Subpart Da 
(see next paragraph) which, for such units, supercedes Subpart D. 

The provisions of 40 CPR 60.40a through 60.52a (Subpart Da) apply to electric utility steam 
generating units having a heat input of 250 mmBtu/hour or more and constructed on or after 
September 18, 1978. 'The proposed Unit 1 will be a maximum 422 gross MW PC-fired electric 
utility steam boiler rated in excess of 250 MMBtu per hour heat input and is therefore subject 
to the requirements of 40 CPR Subpart Da. According to this subpart, all monitoring 
activities and reports of emissions should be documented and retained on file, and the 
following m~y not be exceeded: 

• PM 0.031b /mmBtu (§ 60.42a) 3D-day rolling average 

• Opacity of 20 percent, except for one 6-minute period per hour (§ 60.42a) 

• S021.2lb/mmBtu (§ 60.43a) 30-day rolling average 

• 70 percent reduction of S02 because emissions are less than 0,60 lb/mmBtu) (§ 60.43a) 
3D-day rolling average for emission limit and 24 hour average for percent removal. 

• NOx 1.6 pounds per megawatt hour (MWH)(§ 60.44a d 1) 30-day rolling average 

• Mercury 78 x 10·6 1b /MWh on an output basis (§ 60.45a a 1) 12-month rolling average 
since the Dry Fork Station will utilize only subbituminous coal 

COMS and S02, NOx and mercury CEMS must be installed, calibrated, maintained, operated, 
and recorded in accordance with the requirements in 40 CFR 60.47a through 60.51a. A PM 
CEMS is not required. Documentation is required to be maintained regarding performance 
tests, calibration, and maintenance of the equipment. These monitoring systems shall be 
certified in accordance with the performance specifications provided in Appendix B to 
Part 60 and maintained in accordance with the QA requirements provided in Appendix G to 
Part 60. Note that some of the criteria and certification test requirements within these NSPS 
appendices are, for acid rain sources, superceded by certain provisions within 40 CFR Part 75, 
which was promulgated later. 

The auxiliary boiler that will be used for heating and warm-up is subject to the NSPS for 
steam generating units with a heat input capacity of greater than 100 MmBtu/hr but less 
than 250 mmBtu/hr (40 CFR 60, Subpart Db). However, most of the requirements of this 
subpart apply only to oil- and coal-burning units. The nominal 134.1 mmBtu/hr boiler 
proposed for the project will use pipeline quality natural gas only with no backup fuel. 
Therefore, only 40 CFR 60.44b, 60.46b, 60.48b and 60.49b are applicable. 

For 40 CPR 60 Subpart Y, Standard of Performance for Coal Preparation Plants applies to 
new coal-haIldling units that are constructed after October 24, 1974. A coal-handling system 
is included for Unit 1. The coal-handling system is subject to NSPS Subpart Y. The affected 

_____ --Jfl4aciliti..es...tha+..axe sll~ect.±o.NSES..S:uhpa:ct Y mciud.e..the...c.oal.J:tao.dl.ing-i.a.ciliti.es-fr.o.m...th.e:------­
crusher and conveyor into the bunkers at the boiler. Exempt from Subpart Y are the 
coal-handling facilities from the emergency truck dump. 

DEQ/AQD 000058 4-7 



The diesel fire pump located at the Dry Fork Station does not meet the definition of an 
affected sour<;:e per 40 CFR 63.6590(a) in 40 CFR 60 Subpart ZZZZ Reciprocating Internal 
Combustion Engines (RICE). The unit is not an affected source because the site rated 
horsepower of the unit is less than 500 hp and the unit meets the definition of an emergency 
stationary RICE as its purpose is to pump water in case of fire therefore no emission or 
operating limitations are required. 

The diesel emergency generator located at the Dry Fork Station is equipment meeting the 
criteria of an "affected" source as described in the regulation 40 CPR 63.6590(b) in subpart 
ZZZZ. An affected source is defined as a source with existing, new, or reconstructed 
stationary RICE with at site-rated horsepower greater than 500 hp located at a major source 
of HAP emissions. The RICE unit meets the definition of an emergency stationary RICE a as 
its purpose is to produce power when electrical power from the local utility is interrupted 
therefore no emission or operating limitations are required. . 

Dry Fork Station will comply with the newly promulgated mercury emission standard 
outlined in 40 CFR 60 Subpart Da, but is not subject to a requirement to perform a maximum 
achievable control technology (MACT) analysis for this or other HAPs. 

Compliance Assurance Monitoring Program (40 CFR Part 64) 
Because the proposed facility will be an 1/ affected unit" subject to the federal acid rain 
program monitoring provisions, codified at 40 CFR Part 75, Dry Fork Station Unit 1 is 
exempt from the federal Compliance Assurance Monitoring (CAM) program requirements, 
codified at 40 CFR Part 64; for 502 and NOx, pursuant to 40 CFR 64.2(b ) (l)(iii). However, the 
unit will be subject to CAM requirements for S02 and NOx with respect to Part 60 and 
WAQS&R permit limitations. The facility will also be subject to CAM requirements for 
particulates with respect to Part 60, Subparts Da and Y and WAQS&R permit limitations. The 
applicable CAM plans will be submitted with the Title V Operating Permit application that 
will be submitted to WDEQ within 12 months following initial startup. 

NSPS (40 CFR Part 60) 
These rules establish emissions limitations for 502, NOx, PM and mercury and provide a 
variety of requirements for monitoring, recordkeeping, and reporting of emissions and other 
:information. Any emissions unit subject to an NSPS subpart is also subject to the general 
provisions under Subpart A (codified at 40 CFR 60.1 through 60.19). The Dry Fork Station 
will also be subject to the provisions in Appendices B and F of this subpart, which outline 
requirements and specifications for continuous opacity monitoring systems (COMS), CEMS, 
and the quality assurance (QA) and quality control (QC) plans required for these monitoring 
systems. The content of these sections is extremely detailed. Guidance regarding SIPs is 
given in sections 40 CFR 60.20 through 60.29 (Subpart B); these sections do not apply to the 
Dry Fork Station. 

Sections 40 CFR 60.30 through 60.39 (Subpart C) are specific to waste combustion units, 
incinerators, solid waste landfills, and sulfuric acid production plants. Dry Fork Station does 
not conduct any of these processes; therefore, the requirements in this section do not apply to 
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• The provisions of Chapter 10 in WAQS&R, establish restrictions and requirements on 
specific burning practices; these provisions do not apply to this facility. 

• The provisions of Chapter 11 in WAQS&R, pertain to implementing federal Acid Rain 
Program. The provisions of 40 CPR 72 - 40 CPR 78 are incorporated by reference in 
Chapter 11, Section 2.0 and "'Will apply to this facility. 

• The provisions of Chapter 12 in W AQS&R, contain regulations designed to prevent the 
excessive build-up of air pollutants during air pollution episodes; in general, these 
provisions apply to this facility. 

• The provisions of Chapter 13 in WAQS&R, establish minimum requirements for motor 
vehicle pollution control; these provisions do not apply to this facility. 

• The proviSIOns of Chapter 14 in W AQS&R, pertain to generic emission trading and 
banldng. These regulations are general in nature and will not likely apply to the facility. 

4.2.2 Other Federal Air Quality Regulations 

NESHAPs (40 CFR Parts 61 and 63) 
Requirements to receive authorization from the U.S. Environmental Protection Agency (EPA) 
(or delegated states) before construction or modification of a source are provided in 
40 CFR61.01 through 61.08. This application is being submitted pursuant to these 
paragraphs. The Dry Fork Station will also be a major emitter of hazardous air pollutants 
(HAPs) as de£ned in the Clean Air Act at 42 U.S. C. § 7412(g)(2). 

The reporting and monitoring requirements applicable to the Auxiliary boiler and diesel 
generator are provided in 40 CFR 61.09 through 61.15. The remaining sections of 40 CPR 61 
provide guidelines and requirements for specific sources that the Dry Fork Station does not 
operate; therefore, these sections do not apply to the Dry Fork Station in general. 

Unit 1 is not subject to the Industrial Commercial, and Institutional Boilers and Process Heater 
NESHAP (40 CFR 60 Subpart DDDDD) per 40 CFR 63.7491 (c). Unit 1 is an electric utility 
steam generating unit that is a fossil fuel fired combustion unit of more than 25 MW that 
serves a generator that produces electricity for sale therefore it is not subject to this subpart. 

After a review of 40 CFR 60 Subpart DDDDD , the Auxiliary Boiler meets the criteria of an 
1/ affected" source as described in 40 CFR 63.7490. The Auxiliary boiler is considered a new 
large gaseous fuel boiler and is subject to the emission limitations, work practice standards, 
performance testing, monitoring, startup shutdown malfunction plan, and notification 
requirements. CO emissions from the unit are limited to 400 ppm by volume dry basis @ 3% 
02 on a 30 day rolling average. A performance test for CO emissions is required annually and 
CO CEMS must be installed as the unit is larger than 100 mmBtu/hr heat input. 

The inlet gas heater is not subject to the emission limitations, work practice standards, 
performance testing, monitoring, startup shutdown malfunction plan, and notification 
requirements in 40 CFR 60 Subpart DDDDD. The unit is an affected source as de£ned in 
40 CFR 63.7490 and is de£ned as a new small gaseous boiler or process heater Qess than 
10 mmBtu/hr heat input). Per 40 CFR 63.7506( c)(4), the affected boiler is not subject to the 
requirements of the subpart. 
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Acid Rain Program (40 CFR Parts 72, 73, 75, 76, and 77) 
As a PC-fired electric utility boiler, Unit 1 will be subject to the S02 allowance allocation, NOx 
emission limitations, and monitoring provisions of the federal acid rain program. BEPC will 
apply for a acid rain permit for Unit 1. A CEMS will be designed, fabricated, installed, and 
certified on the new unit, in accordance with the requirements of 40 CFR 75. The State of 
Wyoming admIDisters the acid rain program through Regulation 11, which is an adoption by 
reference of the federal code. See Section 9.0 for further details with regard to the federal 
CEMS requirements. 

4.2 Other State and Federal Air Quality Requirements 

4.2.1 Overview of State Air Quality Regulations 
The following comments pertain to all air quaJity regulations contamed in WAQS&R. 

• The Common Provision Chapter 1 in WAQS&R are general in nature and do not provide 
specific standards, limitations, or other requirements applicable to the Dry Fork Station. 
However, they do govern other provisions in other articles of this chapter that pertain 
specifically to the plant now or possibly during future operations. 

• The prOvisions of Chapter 2 in W AQS&R, pertain to ambient air quality standards. 
Compliance with these regulations must be demonstrated for obtaining a PSD permit for 
the Dry Fork Station and therefore these requirements apply to the Dry Fork Station. 

• The provisions of Chapter 3 in W AQS&R, pertain to general emissions standard for 
particulate matter, nitrogen oxides, carbon monoxide, volatile organic compounds, sulfur 
oxides, and hydrogen sulfides; in general, these proviSions apply to this facility. 

• The provisions of Chapter 4 in W AQS&R, contain regulations for existing sulfuric acid 
production units, existing nitric acid manufacturing plants, existing municipal solid 
waste landfills, and existing hospital/medical/infectious was incinerators; these 
provisions do not apply. 

• The provisions of Chapter 5 in WAQS&R, pertain to implementing federal NS~S and 
NESHAP Program. The provisions of 40 CFR 60 are lncorporated by reference in 
Chapter 5, Section 2.0. These provisions apply to this facility. 

• The provisions of Chapter 6 in W AQS&R, establish permitting requirement for all 
sources constructing and/ or operating in the State of Wyoming; these provisions apply 
to this facility. 

• The provisio!l,s of Chapter 7 in WAQS&R, establish general monitoring requirements; 
these provisions apply to this facility. 

• The provisions of Chapter 8 in W AQS&R, contain regulations specific to sources 
operating in nonattainment areas; these proviSions do not apply to this facility. 

• The provisions of ChaEter 9 in WAQS&R, contain regulations sE:..=.eC1:=·::!:!fi::::.c...!::tO:::...V..!..:lS~· ==ib~ili~' tr~J.-------­
impacts in Class I areas; these provisions apply to this facility. 
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The Dry Fork Station is subject to the provisions in W AQS&R Chapter 6, Section 4.0 -
Prevention of Significant Deterioration Program. Pursuant to this regulation, the Dry Fork 
Station is required. to include the following information with the PSD permit application: 

• Control Technology Review - Demonstration of application of Best Available Control 
Technology for Unit 1 for each regulated pollutant for which the emissions are significant. 
This review is in Section 5.0 of this application. 

• Source Impact Analysis - An analysis of the PSD pollutants' air quality impact and· a 
demonstration that the allowable emissions from the proposed project will not contribute 
to a violation of any NAAQS or PSD increment. This analysis is in Section 7.0 of this 
application. 

e Additional Impact Analysis -:- An analysis of the PSD pollutants' air quality related 
impact induding an analysis of the impairment to visibility, soils, and vegetation and the 
projected air quality impact from general commercial, residential, industrial, and other 
growth associated with the source. This analysis is contained in Sections 7.0 and 8.0 of 
this application. 

Requirements Applicable to Nonattainment Areas 
(WAQS&RI Chapter 8) 
The Dry Fork Station is located in an area classified as attainment; therefore, this rule does 
not apply. 

Visibility (W AQS&R} Chapter 9)· 

This section describes the requirements for the WDEQ review of the proposed project for the 
impact of its PSD pollutant emissions on visibility in any mandatory Cass I area. WDEQ is 
required to review the PSD pollutant emission impact analysis results to determine whether 
the proposed project will have an adverse impacton air quality-related values (including 
visibility). If the review determines that the PSD pollutants impact will be adverse, pre- or 
post-construction monitoring may be required for the facility. 

Modeling results are provided in Section 8.0 of this application. 

4.1.2 Federal Air Permit Requirements 

Major Source NSRlPSD (40 CFR 51) 

WDEQ has full authority to administer the federal PSD and NSR rulesitherefore, these rules 
are summarized in 4.1.1. 

Operating Permit Program (40 CFR Parts 70 and 71) 
WDEQ has full authority for administering the federal Title V operating permit program 
rules; therefore, these rules are summarized in 4.1.1. The requirements of the federal 
program required under the 40CFR Part 71 do not apply to this project. A Title V operating 
permit under 40 CPR Part 70 will be applied for within 12 months after the startup of Unit 1. 
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r~--' , 1 Operating Permit Requirements (Chapter 6, Section 3) 
The federal operating permits program (Title V) is implemented by regulations codified at 
40 CFR Parts 70 and 71. The State of Wyoming has been granted authority to implement and 
enforce the federal Title V program through state regulations outlined under WAQS&R 
Chapter 6, Section 3.0. 

An application for a Title V permit is required within 1 year of commencing operation of the 
proposed project, as specified in Chapter 6, Section 3.0 (c) (i), Timely Permit Application for 
Operating Permits. BEPC will submit a separate application for the Title V permit within 
12 months after the startup of the Dry Fork Station project. Therefore, this document serves 
only as an application for the construction permit for the Dry Fork Station project, and it does 
not request a Title V permit. 

PSD (Chapter 6, Section 4) 
Within the federal NSR regulations, a subset of rlies, which apply to major sources and 
major modifications within attainment areas, are referred to as the PSD program. Because the 
proposed Dry Fork Station will be located in an area classified as attainment for all criteria 
pollutants, the requirements of the federal PSD program will apply to the construction of the 
proposed project. The WDEQ has £u1l authority to administer the federal PSD rules; 
consequently, these requirements are codified within the state permitting rules at WAQS&R 
Chapter 6, Section 4.0. 

The PSD program defines a major stationary source as: 

1. Any source type belonging to one of 28listed source categories that has PTE of 100 tpyor 
more of any criteria pollutant regulated under the CAA, or 

2. Any other (non-categorical) source type ,-\rith a PTE of 250 tpy of any pollutant regulated 
under the CAA. 

The Dry Fork Station belongs to one of the 28 listed source categories (fossil fuel-fired steam 
electric plants of more than 250 mmBtu/hr heat input) and has a PTE greater than 100 tpy for 
S02, NO", PM, PMlO, and CO. 

The basic PSD permitting requirements that must be met for a major project include the 
following: 

• Application of best available control technology (BACT) (presented in Section 5.0 of this 
application) 

• Performance of an ambient air quality impacts analysis (dispersion modeling) (presented 
in Section 7.0 of this application) 

• Analysis of impacts to soils, vegetation, and visibility (air quality-related values IAQRVs]) 
(presented in Sections 7.0 and 8.0 of this application) 

• Analysis of Class I area impacts (presented in Section B.O of this application) 

______ Th.L.l.-1.!::ese.xeqJlir emen ts appJy-±o-attainmen±.palhrtan.ts-JQr--w-hich-th.e-pr-O-ject--is-..majQr~'Th.e-------­
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proposed project is a new major source (subject to the federal and state PSD program 
requirements) for NOx, S02, CO, H2S04; VOC, Fluorides as HF, Beryllium, PM andPMlo. 
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() SECTION 4.0 

Regulatory Applicability Review and 
Requirements 

This section provides a regulatory review of the applicability of state and federal air quality 
permitting requirements and air pollution control regulations for the Dry Fork Station 
Project proposed by BEPC. The purpose of this section is to provide appropriate explanation 
and rationale regarding the applicability of these regulations to the Dry Fork Station project. 
The review is divided into two major sections. The first section addresses state and federal air 
permitting requirements, and the second section addresses other state and federal air 
pollution control regulations. 

4.1 Air Permitting Requirements 
The State of Wyoming has approved authority to implement and enforce the federal Clean 
Air Act (CAA) pursuant to the state implementation plan (SIP) review and approval process. 
Federal Prevention of Significant Deterioration (PSD) air-permitting requirements are 
embodied within the state rules. The Dry Fork Station is a major emitting facility or major 
stationary source of air emissions, as defined within Wyoming Air Quality Standards and 
Regulations (W AQS&R) Chapter 6, Section 4.0 and 40 CPR 52.21. 

4.1.1 State of Wyoming Air Permitting Requirements 
The general requirements for permits and permit revisions are codified under the WAQS&R 
Chapter 6. 

Construction Permit Application 
(Chapter 6, Section 2) 
WAQS&R Chapter 6, Section 2.0 (1) (i) requires that a construction permit be obtained prior 
to commencing construction of a new or modified source of air emissions. WDEQ issues 
construction permits to commercial and industrial air pollution sources in Wyoming to 
ensure compliance with air quality regulations. The permitting process requires submission 
of forms provided by WDEQ. The application should include site information, plans, 
descriptions, specifications, and drawings showing the design of the source, the nature and 
amount of the emissions, and the manner in which it will be operated and controlled. A 
schedule for the construction or modification to the facility should also be included with the 
application. 

The Dry Fork Station is located in an attalmnent area for all criteria pollutants. This 
construction permit application is being submitted to request issuance of a construction 
permit for the proposed project. Necessary application forms are also provided with this 

-----------4a.ppli~atiou~-----------------------------------------------------------------
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TABLE 3-20 
Inlet Gas Heater HAPs 

Annual Emissions Emission Factor 
Pollutant (tpy) Reference 

Benzo(g,h,i)perylene 1.23E-OB AP-42, Table 1.4-3 

Benzo{k)fluoranthene 1.B4E-OB AP-42, Table 1.4-3 

Chrysene 1.84E-OB AP-42, Table 1.4-3 

Dibenzo(a,h)anthracene 1.23E-OB AP-42, Table 1.4-3 

Dichlorobenzene 1.23E-05 AP-42, Table 1.4-3 

Fluoranthene 3.07E-OB AP-42, Table 1.4-3 

Fluorene 2.87E-08 AP-42, Table 1.4-3 

Formaldehyde 7.68E-04 AP-42 , Table1.4-S 

Hexane 1.84E-02 AP-42, Table 1.4-3 

Indeno(1,2,3-cd)pyrene 1.84E-08 AP-42, Table 1.4-3 

Naphthalene 6.2SE-06 AP-42, Table 1.4-3 

Phenanathrene 1.74E-07 AP-42, Table 1.4-3 

Pyrene 5.12E-08 AP-42, Table 1.4-3 

Toluene 3.4BE-05 AP-42, Table 1.4-3 

Total Organic HAPs 1.93E-02 TPY 

3.9.5 Auxiliary Cooling Tower 
Unit 1 will be equipped with a wet auxiliary cooling tower. The primary cooling tower 
related to the steam turbine will be an air cooled condenser (ACC) design and will not have 
any associated air emissions. The estimated annual controlled particulate emission rates 
from ES1-04, the wet auxiliary cooling tower, are shown in Table 3-21. The annual emissions 
are based on a 100 percent capacity factor. 

TABLE 3-21 
Unit 1 Wet Auxiliary Cooling Tower 

Pollutant 

Total Particulate Matter 

Particulate Matter PM10 

Hourly 
Emissions 

(Ib/hr) 
0.26 

0.06 

Annual 
Emissions 

(tpy) 

1.12, 

0.27 
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Engineering Estimates 

Engineering Estimates 

3-14 



TABLE 3-19 
Inlet Gas Heater Criteria Pollutants 

Annual 
Pollutant Emissions (tpy) Emission Factor Reference 

NOx 1.02 AP·42, Table 1.4-1 

CO 0.86 AP·42, Table 1.4-1 

S02 6.iSE-OS AP-42, Table 1.4-2 

PM10 0.08 AP-42, Table 1.4-2 

VOC 0.06 AP-42, Table 1.4-2 

Lead 5.12E-06 AP-42, Table 1.4-2 

TABLE 3-20 
Inlet Gas Heater HAPs 

Annual Emissions Emission Factor 
Pollutant (tpy) Reference 

Arsenic 2.0SE·06 Ap·42, Table 1.4-4 

Beryllium 1.23E-07 AP-42, Table 1.4-4 

.' "''\ Cadmium 1.13E-05 AP-42, Table 1.4-4 
) Chromium 1.43E·05 AP-42, Table 1.4·4 

Cobalt 8.61 E-07 Ap·42, Table 1.4-4 

Manganese S.S9E-oe AP·42, Table 1.4-4 

Mercury 2.66E-06 AP-42, Table 1.4-4 

Nickel 2.1SE-05 AP-42, Table 1.4-4 

Selenium 2.46E-07 AP·42, Table 1.4·4 

Total Metal HAPs S.70E-05 TPY 

2-Methylnaphthalene 2.46E-07 AP-42, Table 1.4-3 

3-Methylch loranthrene 1.B4E-OB AP-42, Table 1.4-3 

7,12-Dimethylbenz(a)anthracene 1.64E-07 AP-42, Table 1.4-3 

Acenaphthene 1.B4E-OB AP·42, Table 1.4-3 

Acenaphthylene 1.B4E-OB AP-42, Table 1.4-3 

Anthracene 2.46E-08 AP·42, Table 1.4-3 

Benz(a)anthracene 1.B4E-08 AP·42, Table 1.4-3 

Benzene 2.1SE-05 AP-42, Table 1.4-3 

Beoza(.aJP¥!.ene j..23.E.,Q8 ~M2,.J'.able..:J.A.,.3 

\ Benzo(b )fluoranthene 1.84E-08 AP·42, Table 1.4-3 
'\,,-) 
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TABLE 3·17 
Generator Crtteria Pollutants 

Annual Emissions 
Pollutant (tpy) Emission Factor Reference 

NOx 1.43E+01 AP-42, Table 3.4-1 

eo 3. 27E+OO AP·42, Table 3.4·1 

802 2.40E·01 AP-42, Table 3.4·1 

PM 4.16E·01 AP-42, Table 3.4-1 

voe 4.19E-01 AP-42, Table 3.4-1 

TABLE 3-18 
Generator HAPs 

Annual Emissions 
Pollutant (Ib/yr) Emission Factor Reference 

Benzene 6.53E+DO Ap·42, Table 3.4-3 , 
Toluene 2.36E+DO AP-42, Table 3.4-3 

Xylenes 1.62E+DO AP-42, Table 3.4·3 

Formaldehyde 6.64E-01 AP~42, Table 3.4-3 

Acetaldehyde 2.12E-01 Ap·42, Table 3.4-3 

Acrolein 6.63E-02 AP-42, Table 3.4·3 

Naphthalene 1.0SE+DO Ap·42, Table 3.4·4 

Total HAPs 1.2SE+01 Ib/yr 

3.9.4 Inlet Gas Heater 
BEPC proposes to :install an 8.36 MMBTU Ihr natural gas operated inlet gas heater. The hours 
of operation for the gas heater are estimated at 2,500 hours per year. Table 3-19 and 
Table 3-20 provide anImal emissions for criteria pollutants and HAPs for the inlet gas heater. 

DEN/SECTION OU1·07-05_FINAL.OOC 
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3.9.2 Fire Pump 
BEPC proposes to install a 360 HP diesel fuel operated fire pump. The expected hours of 
operation for the fire pump are 500 hours per year for periodic startup testing of the pump. 
Table 3-15 and Table 3-16 provide annual emissions for criteria pollutants and HAPs for the 
diesel fire pump. 

TABLE 3·15 
Fire Pump Criteria Pollutants 

Annual 
Pollutant Emissions (tpy) Emission Factor Reference 

NOx 2.79E+00 AP·42, Table 3.3·1 

co 6.01 E'01 AP·42, Table 3.3·1 

1.85 E·01 AP·42, Table 3.3·1 

1.98E·01 Ap·42, Table 3.3·1 

VOC 2.26E·01 Ap·42, Table 3.3·1 

TABLE 3·16 
Fire Pump HAPs 

Annual 
Pollutant Emissions (Ib/yr) Emission Factor Reference 

Benzene 1.30E+OO AP·42, Table 3.3·2 

Toluene 5.68E·01 Ap·42, Table 3.3·2 

Xylenes 3.96E·01 AP·42, Table 3.3·2 

Propylene 3.59E+OO Ap·42, Table 3.3·2 

1,3·Butadiene 5.43E·02 Ap·42, Table 3.3·2 

Formaldehyde 1.64E+OO AP·42, Table 3.3·2 

Acetaldehyde 1.07E+OO AP·42, Table 3.3·2 

Acrolein 1.29E·01 AP·42, Table 3.3·2 

Naphthalene 1.18E·01 AP·42, Table 3.3·2 

Total HAPs a.85E+OO Ib/yr 

3.9.3 Emergency Generator 
BEPC proposes to install a 2,377 HP diesel fuel operated emergency generator. The estimated 
hours of operation for the generator are 500 hours per year for periodic startup testing of the 
emergency generator. Table 3-17 and Table 3-18 provide annual emissions for criteria 

-------npoRutants-arrd-HAPs-fori:h:e-emergency-generatoI . 

. j 
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-) TABLE 3-14 
Auxiliary Boiler HAPs 

Annual Emissions Emission Factor 
Pollutant (tpy) Reference 

ArseniC 2. 63E-05 AP-42, Table 1.4-4 

Beryllium 1.58E-06 AP-42, Table 1.4-4 

Cadmium 1.45E-04 AP-42, Table 1.4-4 

Chromium 1.B4E-04 AP-42, Table 1.4-4 

Cobalt i.10E-05 AP-42, Table 1.4-4 

Manganese 5.00E-05 AP-42, Table 1.4-4 

Mercury 3.42E-05 AP-42, Table 1.4-4 

Nickel 2.76E-04 AP-42, Table 1.4-4 

Selenium 3.16E-OS AP-42, Table 1.4-4 

Total Metal HAPs 7.31E-04 

2-Methylnaphthalene 3.16E-06 AP-42, Table 1.4-3 

3-Methylchloranthrene 2.37E-07 AP-42, Table 1.4-3 

7,12-Dimethylbenz(a)anthracene 2. 1 OE-06 AP-42 , Table 1.4-3 

Acenaphthene 2.37E-07 AP-42 , Table 1.4-3 

Acenaphthylene 2.37E-07 AP-42, Table 1.4-3 

~) 
Anthracene 3.16E-07 AP-42, Table 1.4-3 

Benz(a)anthracene 2.37E-07 AP-42, Table 1.4-3 

Benzene 2.76E-04 AP-42, Table 1.4-3 

Benzo(a)pyrene i.SSE-07 AP-42, Table 1.4-3 

Benzo(b )fluoranthene 2.37E-07 AP-42, Table 1.4-3 

Benzo(g,h,i)perylene i.58E-07 AP-42, Table 1.4-3 

Benzo(k)fluoranthene 2.37E-07 AP-42, Table 1.4-3 

Chrysene 2.37E-07 AP-42, Table 1.4-3 

Dibenzo(a,h)anthraoene 1.5SE-07 AP-42, Table 1.4-3 

Dichlorobenzene 1.58E-04 AP-42, Table 1.4-3 

Fluoranthene 3.94E-07 AP-42, Table 1.4-3 

Fluorene 3.68E-07 AP-42, Table 1.4-3 

Formaldehyde 9.SSE-03 AP-42, Table 1.4-3 

Hexane 2.37E-01 AP-42, Table 1.4-3 

Indenc(1,2,3-cd)pyrene 2.37E-07 AP-42, Table 1.4-3 

Naphthalene B.02E-05 AP-42, Table 1.4-3 

Phenanathrene 2.24E-06 AP-42, Table 1.4-3 

pyrene 6.57E-07 AP-42, Table 1.4-3 

Toluene 447E-Q4 AP-42, Table 1 4-3 

Total Organic HAPs 2.47E-01 
j 

... ../ 
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ash/FGD waste material and bottom ash from the haul trucks onto fue landfill; and 
maintenance of the landfill. 

TABLE 3·12 
Ash Landfill 

Pollutant 

Hourly 
Emissions 

(Ib/hr) 

Annual 
Emissions 

(tpy) Emission Factor Reference 

Total Particulate Matter 8.31 E-01 1.79E+OO AP-42 and Engineering Estimates 

Particulate Matter PM10 2.02E·01 4.28E-01 AP-42 and Engineering Estimates 

Includes Maintenance of Landfill (FS1-03a), Fly Ash/FGD Waste Dumping onto the Landfill from Haul 
Trucks (FS1-03c), and Bottom Ash Dumping onto the Landfill from Haul Trucks (F81-03d) 

3.9 Auxiliary Equipment 
The auxiliary equipment at the Dry Fork Station will include an auxiliary boiler, diesel fire 
pump, emergency generator, inlet gas heater, and auxiliary cooling tower. Both the auxiliary 
boiler and inlet gas heater will be operated with natural gas. The fire pump and emergency 
generator will be diesel fuel operated. 

3.9.1 Auxiliary Boiler 
BEPC proposes to install a 134.1 IvllvIBTU Ihr natural gas operated auxiliary boiler. The hours 
of operation for the auxiliary boiler will not exceed 2,000 hours per year. Table 3-13 and 
Table 3-14 provide annual emissions for criteria pollutants and HAPs for the auxiliary boiler . 

TABLE 3-13 
Auxiliary Boiler Criterta Pollutants 

Pollutant 

NOx 

CO 

8 0 2 

PM10 

voe 
Lead 

DEN/SECTION 03_11-07-0UINALDOC 

Annual Emissions 
(tpy) 

7.24 

14.7 

7.89E-02 

1.00 

0.72 

6.57E-05 

Emission Factor Reference 

Vendor Data and Engineering Estimates 

Vendor Data and Engineering Estimates 

AP-42, Table 1.4-2 

AP-42, Table 1.4-2 

AP-42, Table 1.4-2 

AP-42, Table 1.4-2 

DEQ/AQD 000045 



TABLE 3·10 
Unit 1 Fly AshlFGD Waste Handling System 

Pollutant 

Total Particulate Matter 

Particulate Matter PM10 

Hourly 
Emissions 

(Iblhr) 

3.17E·01 

1.62E·01 

Annual 
Emissions 

(tpy) 

5.69E·01 

4.34E·01 

Emission Factor Reference 

Bin Vent Filter Grain Loading Method, 
WOEa Emissions Guidance Document and . 
Engineering Estimates 

Bin Vent Filter Grain Loading Method, 
WDEa Emissions Guidance Document and 
Engineering Estimates 

Includes Fly Ash/FGD Waste Silo Separator/Filter Exhaust (ES1·21), Fly Ash/FGD Waste Silo Bin Vent Filter 
(ES1·22), Fly Ash/FGD Waste Loading into Trucks (FS1-01), Fly Ash/FGD Waste Disposal Paved Haul Road 
(FS1-02P), and Fly Ash/FGD Waste Disposal Unpaved Haul Road (FS1·02UP) 

3.7 Unit 1 Bottom Ash Handling and Hauling . 
The estimated hourly and annual controlled particulate emission rates from the Unit 1 
bottom ash handling systems are shown in Table 3-11. Bottom ash is removed from the boiler 
furnace by being quenched in water and then and transferred on a continuous basis tp the 
bottom ash storage area using a drag chain conveyor. The storage area will have a concrete 
floor with concrete walls on three sides. Bottom ash dumped in the storage area will be 

.. / \ loaded :into haul trucks and taken to the landfill. The handling of the wet granulized bottom 
j ash in the storage area will result in no erriissions. Erriissions will be generated by the haul 

trucks transferring material on paved and unpaved roads to the landfill. Annual emissions 
are based on the annual bottom ash generated at 100 percent capacity factor for the main 
boiler. 

.. _j 

TABLE 3·11 
Unit 1 Bottom Ash Handling System 

Pollutant 

Total Particulate Matter 

Particulate Matter PM,o 

Hourly 
Emissions 

(Iblhr) 

1.04E-02 

3.13E-03 

Annual 
Emissions 

(tpy) 

2.28E-02 

6.85E~03 

Emission Factor Reference 

WDEa Emissions Guidance Document and 
Engineering Estimates 

WDEa Emissions Guidance Document and 
Engineering Estimates 

Includes Bottom Ash Disposal Paved Haul Road (FS1·04P) and Bottom Ash Disposal Unpaved Haul Road 
(FS1-04UP) 

3.8 Fly Ash/FGD Waste Landfill 
The estimated hourly and annual controlled particulate emission rates from the fly ash/FGD 
waste landfill are shown in Table 3-12. The table summarizes particulate emissions; details 
can be found in Appendix B. The sources for fugitive emissions include the dumping of :fly 

DEN/SECTION 03_11·07-0UINALOOC 
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TABLE 3-8 
Unit 1 Lime Handling 

Pollutant 

Total Particulate Matter 

Hourly 
Emissions 

(Ib/hr) 

2.03 

Annual 
Emissions 

(tpy) 

8.89 

Emission Factor Reference 

Dust Collector/Bin Vent Filter Grain Loading 
Method and Engineering Estimates 

Particulate Matter PM10 2.03 8.89 Dust Collector/Bin Vent Filter Grain Loading 
Method and Engineering Estimates 

Includes Pebble Lime Receiving Silo (ES1-12), Pebble Lime Day Silo (ES1-13), Lime Hydrator Mixers (ES1-14, 
ES1-15), Hydrated Lime Crushers (ES1-16, ES1-17), and Hydrated Lime Silos (ESH8, ES1-19) 

3.5 Unit 1 Sorbent Injection System 
The estimated hourly and annual controlled particulate emission rates from the Unit 1 
sorbent injection system (if installed) are shown in Table 3-9. The annual emissions are based 
on 100 percent capacity factor. The emission source will be equipped with bin vent filters to 
control particulate emissions. Sorbent (activated carbon or another material) will be used to 
control mercury emissions from the Unit 1 boiler. 

TABLEa·9 
Unit 1 Sorbent Injection System 

Pollutant 

Total Particulate Matter 

Particulate Matter PM10 

. Hourly 
Emissions 

(Ib/hr) 

3.12E-02 

3.12E-02 

Includes Sorbent Silo (ES1-20) 

Annual 
Emissions 

(tPV) 

1.37E-01 

1.37E-01 

Emission Factor Reference 

Bin Vent Filter Grain Loading Method and 
Engineering Estimates 

Bin Vent Filter Grain Loading Method and 
Engineering Estimates 

3.6 Unit 1 Flyash/FGD W~ste Handling and Hauling 
The estimated hourly and annual controlled particulate emission rates from the Unit 1 
flyash/FGD waste-handling systems are shown in Table 3-10. Flyash and FGD wastes are a 
combined product that is collected in the fabric filter hoppers following the FGD system. 
Both flyash and FGD waste are loaded II dry" into the silo from the fabric filter hoppers. The 
silos will be equipped with bin vent filters to reduce emissions. Water is added to reduce 
dust emissions when unloading the combmed product from the silo into the trucks. The 
moisture content of the combmed product unloaded into the trucks is 20 percent. The 
combmed prodl;lct is hauled on paved and unpaved roads to the landfill for disposal. Annual 
emissions are based on the annual flyash/FGD waste generated at 100 percent capacity 
factor for the main boiler. 

DENlSECTION 03_11-07-0UINAL.OOC 
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TABLE 3-6 
Unit 1 Boiler Acid Gas HAPs 

Pollutant 

Hydrogen Chloride 

Hydrogen Fluoride 

Total Acid Gas HAPs 

Hourly 
Emissions 

(Ib/hr) 

3.23 

2.62 

3.3 Unit 1 Coal Handling 

Annual 
Emissions Emission Factor 
(tons/yr) Reference 

13.8 Engineering Estimates 

11.2 Engineering Estimates 

25.0 tpy 

The estimated hourly and annual controlled particulate emission rates from the Unit 1 coal 
handling system are shown in Table 3-7. The tables summarize particulate emissions; details 
on each emission point can be found in Appendix B, entitled Emission Calculations. The 
annual emissions are based on 100 percent capacity factor. The emission sources will be 
equipped with fabric filter dust collectors to control particulate emissions. 

TABLES-7 
Unit 1 Coal Handling 

Pollutant 

Total Particulate Matter 

Particulate Matter PM,o 

Hourly 
Emissions 

(lblhr) 

3.81 

·3.81 

Annual 
Emissions 

(tpy) 

16.7 

16.7 

Emission Factor Reference 

Dust Collector Grain Loading Method and 
Engineering Estimates 

Dust Collector Grain Loading Method and 
Engineering Estimates 

Includes Coal Storage Silos (ES1-07, ES1-08, ES1-09), Coal Crusher (ES1-10), and Plant Coal Transfer Bay Silo 
(ES1-11) 

3.4 Unit 1 Lime Handling 
The estimated hourly and annual controlled particulate emission rates from the Unit 1 lime 
handling system are shown in Table 3-8. The tables summarize particulate emissions; details 
on each emission point can be found in Appendix B, entitled Emission Calculations. The 
annual emissions are based on 100 percent capacity factor. The emission sources will be 
equipped with fabric filter dust collectors and! or bin vent filters to control particulate 
emissions. 
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.(-----j TABLE 3-5 
Unit 1 Boiler Organic HAPs 

Controlled Hourly Controlled Annual Emission Factor 
Pollutant Emissions (Ib/hr) . Emissions (tpy) Reference 

Dimethyl sulfate 1.17E-02 4.85E-02 AP-42, Table 1.1-14 

Ethyl benzene 2_29E-02 9.49E-02 AP-42, Table 1.1-14 

Ethyl chloride 1.02E-02 4. 24E-02 AP-42, Table 1.1-14 

Ethylene dichloride 9.75E-03 4.04E-02 AP-42, Table 1.1-14 

Ethylene dibromide 2.92E-04 1.21E-OS AP-42, Table 1.1-14 

Formaldehyde 5.85E-02 2.42E-01 AP-42, Table 1.1-14 

Hexane 1.63E-02 6.77E-02 AP-42, Table 1.1-14 

Isophorone 1.41 E-01 5.86E-01 AP-42, Table 1.1-14 

Methyl bromide 3.90E-02 1.62E-01 AP-42, Table 1.1-14 

Methyl chloride 1.29E-01 5.S5E-01 AP-42, Table 1.1-14 

Methyl ethyl ketone 9.50E-02 S.94E-Q1 AP-42, Table 1.1-14 

Methyl hydrazine 4.14E-02 1.72E-01 AP-42, Table 1.1-14 

Methyl methacrylate 4.87E-03 2.02E-02 AP-42, Table 1.1-14 

-""\ Methyl tert butyl ether B.5SE-OS 3.5SE-02 AP-42, Table 1.1-14 

--) Methylene chloride 7.07E-02 2.9SE·01 AP-42, Table 1.1-14 

Phenol 3.90E-OS 1.62E-02 AP-42, Table 1.1-14 

Propionaldehyde 9.26E-02 S.84E-01 AP-42, Table 1.1-14 

Tetrach loroethylene 1.05E-02 4.34E-02 AP-42, Table 1.1-14 

Toluene 5.85E-02 2.42E·01 AP-42, Table 1.1-14 

1,1, i-Trichloroethane 4.87E-03 2.02E·02 AP-42, Table 1.1-14 

Styrene 6.0SE-OS 2.52E-02 AP-42, Table 1.1-14 

Xylenes 9.02E-03 3.74E-02 AP-42, Table 1.1-14 

Vinyl acetate 1.S5E-OS 7.67E-OS AP-42, Table 1.1-14 

Total Organics 2.24E+OO 9.28E+OO 
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(-) TABLE 3-5 
. ,j Unit 1 Boiler Organic HAPs 

Controlled Hourly Controlled Annual Emission Factor 
Pollutant Emissions (Iblhr) Emissions (tpy) Reference 

Biphenyl 4. 14E-04 1.72E-03 AP-42, Table 1.1-13 

Acenaphthene 1.24E-04 S.1SE-04 AP-42, Table 1.1-13 

Acenaphthylene 6.0SE-OS 2.S2E-04 AP-42, Table 1.1-13 

Anthracene S.12E-OS 2.12E-04 AP-42, Table 1.1-13 

Benzo(a)anthracene 1.95E-05 8.08E-05 AP-42, Table 1.1-13 

Benzo(a)pyrene 9.26E-06 3.84E-05 AP-42, Table 1.1-13 

Benzo(b,j,k)fluoranthene 2.68E-05 1.11 E-04 AP-42, Table 1.1-13 

Benzo(g,h,i)perylene 6.5SE-06 2.73E-OS AP-42, Table 1.1-13 

Chrysene 2.44E-OS 1.01 E-04 AP-42, Table 1.1-13 

Fluoranthene 1.73E-04 7.17E-04 I1P-42, Tab.I~J, 1 . .:-J3 .... -... __ .- ----- .. '-. 

Fluorene 2.22E-04 9.19E-04 AP-42, Table 1.1-13 

Ideno(1,2,3-cd)pyrene 1.4SE-OS 6.16E·OS AP-42, Table 1.1-13 

Naphthalene 3.17E-03 1.31 E-02 AP-42, Table 1.'-13 

"'--'\ Phenanthrene 6.58E-04 2.73E-03 AP-42, Table 1.1-13 
, I 

j) Pyrene 8.04E-05 3.33E-04 AP-42, Table '.1-13 

5-Methyl chrysene 5.36E-06 2.22E-05 AP-42, Table 1.1-13 

Total PAH 5.06E-03 2.10E-02 

Acetaldehyde 1.39E-01 S.76E-01 AP-42, Table 1.'-14 

Acetophenone 3.SSE-03 1.S1E-02 AP-42, Table 1.1-14 

Acrolein 7.07E-02 2.93E-01 AP-42, Table ,. '-14 

Benzene 3.17E-01 1.31E+OO AP-42, Table '.1-14 

Benzyl chloride 1.71E-01 7.07E-01 AP-42, Table 1.1-14 

Bis(2-ethylhexyl)phthalate 1.78E-02 7.37E-02 AP-42, Table 1.1-14 

Bromoform 9.50E-03 3.94E-02 AP-42, Table '.'-14 

Carbon disulfide 3.17E-02 1.31 E-01 AP-42, Table '.'-14 

2-Ghloroacetophenone 1.71E-03 7.07E-03 AP-42, Table 1.1-14 

Chlorobenzene 5.36E-03 2.22E-02 AP-42, Table 1.1-14 

Chloroform 1.44E-02 S.96E-02 AP-42, Table 1.1-14 

Cumene 1.29E-03 5.35E-03 AP-42, Table 1.1-14 

Cyanide 609SQ.:1 2.525.+.00 AP--42-;-T-able-:l.,..1-~ 4 

,~ 
2,4-Dinitrotoluene 6.82E-OS 2.83E-04 AP-42, Table 1.1-14 

DEN/SECTION 03_11·07·05_FINAL.OOC DEQ/AQD 000040 
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TABLE 3-3 
Unit 1 Boiler Criteria Pollutants 

Hourly Annual 
Emissions Emissions PSD Significant 

(pounds per (tons per year Emission Rates Emission Factor 
Pollutant hour [Ib/hr]) [tpy]) (tpy) Reference 

Mercury 0.0113 0.047 0.1 Dry Fork Mine Coal 
Analysis 

Sulfuric Acid Mist 9.5 40.6 7 Engineering Estimates 

Fluorides (as HF) 2.6 11.2 3 Engineering Estimates 

The total PM and PM10 emissions include filterable, condensable (hydrogen chloride, hydrogen fluoride, sulfuric 
acid, ammonium sulfate and organic condensables) and elemental carbon emissions. 

3.2 Unit 1 Boiler Hazardous Air Pollutant Emissions 
The estimated annual controlled emission rates of trace metal hazardous air pollutants 
(HAPs), organic compounds, and acid gas HAPs for ES1-Ol, the Unit 1 stack, are shown in 
Tables 3-4,3-5, and 3-6. Unit 1 will be designed to burn coal from the adjacent Dry Fork Mine. 
The metal concentration was used to estimate the trace metal HAP emissions. Hourly 
emissions are estimated at peak operation for the boiler; and annual emissions are estimated 
at 100 percent capacity factor for the boiler. 

TABLE 3-4 
Unit 1 Boiler Trace Metal HAPs 

Annual 
Hourly Emissions Emissions 

Pollutant (Ib/hr) (tons/yr) Emission Factor Reference 

Antimony 3.23E-03 1.34E·02 Coal Analysis 

Arsenic 3.23E-03 1.34E-02 Coal Analysis 

Beryllium 9.68E-04 4.01 E-03 Coal Analysis 

Cadmium 6.45E-04 2.67E-03 Coal Analysis 

Chromium g.SSE-03 4.01 E-02 Coal Analysis 

Cobalt 6.45E-03 2.67E-02 Coal Analysis 

Lead 6.45E-I;J3 2.67E-02 Coal Analysis 

Manganese 2.58E·02 1.07E·01 Coal Analysis 0 

Mercury 1.31 E-02 4.68E-02 Coal Analysis 

Molybdenum 3.23E-03 1.34E-02 Coal Analysis 

Nickel 1.29E-02 5.35E-02 Coal Analysis 

Selenium 3.23E-02 1.34E-01 Coal Analysis 

Total Trace Metal 
HAPs 0.48 tpy 
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TABLE 3-2 
Auxiliary Equipment - Air Emission Sources and Regulated Air Pollutants 

Source Number Emission Point Regulated Air Pollutants 

ES1-02 Auxiliary Boiler 802, NOx, PM/PM10, CO, VOC, Lead, HAPs 

ES1-03 Fire Pump S02, NO", PM/PM,o, CO, VOC, HAPs 

ES1-04 Auxiliary Cooling Tower PM, PM,o 

ES1-05 Emergency Generator S02, NOx, PM/PM,o, CO, VOC, HAPs 

ES1-06 Inlet Gas Heater S02, NOx, PM/PM,o, CO, VOC, Lead, HAPs 

Emissions shown in the sections and tables below represent potential emissions of all 
. pollutants (regulated and unregulated), are being presented to thoroughly describe the 
proposed facility, however, proposed permit limits are in listed in Section 6.3. 

3.1 Unit 1 Boiler Criteria Emissions 
The estimated hourly and aruma! controlled emission rates of criteria pollutants from ES1-0l, 
the Unit 1 stack, are shown in Table 3--3. The hourly emissions are estimated at peak 
conditions and the annual emissions are estimated at 100 percent load operation for the 
entire year. The peak operating conditions assume a worst case coal analysis and maximum 
heat input to the boiler of 3,801 mmBtu/hr. The annual emissions assume an average 
expected coal analysis, heat input to the boiler of 3,701 mmBtu/hr and arumal capacity factor 
of 100 percent. 

TABLE 3·3 
Unit 1 Boiler Criteria Pollutants 

Hourly Annual 
Emissions Emissions PSD Significant 

(pounds per (tons per year Emission Rates Emission Factor 
Pollutant hour [Ib/hr)) [tpy]) (tpy) Reference 

Sulfur Dioxide 380 1,625 40 Engineering Estimates 

Nitrogen Oxides 266 1,137 40 Engineering Estimates 

Filterable Particulate 57.0 244 Engineering Estimates 
Matter 

Total Particulate Matter 76.0 325 25 Engineering Estimates 

Filterable Particulate 45.6 195 Engineering Estimates 
MatterPM,o 

Total Particulate Matter 64.6 276 15 Engineering Estimates 
PM10 

Carbon Monoxide 570 2,437 100 Engineering Estimates 

VOCs 14.6 60.6 40 AP-42 Table 1.1-19 

Lead 0.006 0.03 0.6 Dry Fork Mine Coal 
Analysis 

Beryllium 0:00697 G:0046 0:0004 Dry-Fork-Mine-eoa:J 
Analysis 
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SECTION 3.0 

Emissions Summary 

Emission estimates were prepared for all pomt and fugitive emissions sources from the Dry 
Fork Station mc1udmg the mam PC boiler, material-handling sources, and auxiliary 
equipment. The Dry Fork Station will have material-handling operations for coal, flyash, flue 
gas desulfurization (FGD) waste, lime, sorbent (activated carbon), and ash disposal. Annual 
emissions were estimated based on 100 percent capacity factor (fu11load operation for 8,760 
hours per year). BEPC may elect to mstall a sorbent mjection system, usmg a material such as 
activated carbon, for reducmg mercury emissions from the mam boiler. Detailed em~sion 
calculations are provided in Appendix B. 

The major air emission sources and regulated air pollutants for the project are shown in 
Table 3-1. 

TABLE 3-1 
Major Air Emission Sources and Regulated Air Pollutants 

Source Number Emission Point Regulated Air Pollutants 

ES1-01 Main Boiler - Unit 1 Stack S02, NOx, PM, PM,o, CO, VOC, Lead, 
Beryllium, Mercury, H2S04, HF, HAPs 

ES1-07, ES1-08, 
ES1-09, ES1-10, 
ES1-11 

ES1-12, ES1-13, 
ES1-14, ES1-15, 
ES1~16, ES1-17, 
ES1-18, ES1-19 

ES1-20 

ES1-21, ES1-22, 
FS1-01 

FS1-02P, FS1-02UP 

FS1-04P, FS1-04UP 

FS1-03 

Coal Handling PM, PM,o 

Lime Handling PM, PM,o 

Mercury Sorbent (Activated Carbon) Handling PM, PM,o 

Fly Ash/FGD Waste Handling PM, PM,o 

Fly Ash/FGD Waste Haul Roads - Paved and PM, PM10 
Unpaved 

Bottom Ash Haul Roads - Paved and Unpaved PM, PM10 

Ash/FGD Waste Landfill PM, PM,o 

The air emission sources and regulated air pollutants for the auxiliary equipment are shown 
in Table 3-2. 
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(--) Mill rejects from the coal mill reject hoppers will be conveyed by hydro-ejectors to the SDC 
'.... trough. The mill rejects will combine with the furnace ash and will be conveyed to a bottom 

ash storage area as described above. 

The Economizer ash will be collected with dry flight conveyors. Economizer ash also be 
combined with the bottom ash and will be conveyed to a bottom ash storage area as 
described above. 

Material from the bottom ash storage area will be loaded into trucks by a front end loader 
and hauled to the ash landfill for disposal. Figure A-6 in Appendix A shows the economizer 
bottom ash and mill rejects ash handling system. 

2.4.4 Sorbent Injection System (Activated Carbon Handling) 
A sorbent injection system may be installed to remove additional mercury from the flue gas. 

Sorbent reagent (e.g. activated carbon) would be delivered to the Station by truck and trailer. 
The trailers are totally enclosed, over the road, 2S-ton capacity trailers. The trucks would 
park next to the sorbent preparation building and connect a rubber conveyance hose to the 
truck and to a fixed conveyance pipe for the storage silo. The trucks would use their own 
compressor system to pneumatically offload the sorbertt to the storage silo. While filling the 
storage silo, an exhaust filter on top of the storage silo filters the displaced air. 

To control emissions generated from the handling of the sorbertt, the system is equipped 
with a dust collection system at the discharge of the screw conveyor and along the bucket 
elevator. This is piped to the bin vent filters on the storage silos. 

The sorbent will be taken from the storage silo and metered into an injection system. The 
injection system will use compressed air to carry the sorbent to a series of injection nozzles 
located in the boiler flue gas duct upstream of the dry lime FGD system or the baghouse 
system. The sorbent will capture mercury in the flue gas and will be collected in the 
baghouse along with the fly ash and waste material from the FGD system. Figure A-9 in 
Appendix A shows the activated carbon material handling system. 

2.4.5 Anhydrous Ammonia Unloading/Storage System 
Anhydrous ammonia will be transported to plant by truck and stored in large gas storage 
vessels. The gaseous ammonia will then be piped to injection nozzles in the boiler flue gas 
exit duct upstream of the SCR system. The combined ammonia and flue gas will enter the 
SCR system and pass over the catalyst where the NOx in the flue gas reacts with the ammonia 
to form nitrogen gas and water. The use of anhydrous ammonia will require the submittal of 
a Risk Management Plan (RMP) per 40 CPR Part 68 requirements. 
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offload the lime to the storage silo. From the storage silo, lime is transferred to the lime day 
bin. 

A day bin with a 24-hour capacity will be located in the reagent preparation building to 
supply lime to the conditioning equipment. The day bin level will be maintained by 
pneumatically transferring the lime from the storage silo to a transfer hopper, which then 
discharges into a conveyance pipe and conveys the lime using positive pressure to the day 
bin. From the lime day bin, lime is conveyed to mixer seasoning chambers where the lime is 
hydrated before it is sent to the hydrated lime crusher by screw conveyor. From the hydrated 
lime crusher, the crushed hydrated lime is pneumatically transferred to one of two hydrated 
lime silos. From the hydrated lime silos, the material is then utilized by the dry scrubber 
system to remove S02 from the flue gas stream. 

To control emissions generated from the lime, the system is equipped with a dust collection 
system and bin vent filters on the storage silo, and day bin. Figure A-8 in Appendix A shows 
the lime and hydrated lime material handling system. 

2.4.2 Fly Ash and FGD Waste Handling System 
Fly ash and dry lime FGD waste entrained in the hot boiler flue gas will be removed from the 
flue gas using a fabric filter baghouse. Ash will also be collected from other various locations 
throughout the duct work system by means of ash hoppers located beneath the collection 
locations where the flue gas becomes stagnate and ash tends to settle out. The flyash/FGD 
waste handling system will be comprised of an independent pneumatic ash conveyance and 
storage system. The fabric filter baghouse vd.ll have an ash hopper beneath each 
compartment connected to the ash conveyance system . 

The fly ash/FGD waste will be transported through vacuum conveyance lines to the filter 
separators located on top of the ash storage silo. The filter separators will discharge the 
collected fly ash/FGD waste into transfer hoppers and then directly into the ash silo. The 
filter separators will be designed with sufficient bag filtering capacity to control emissions, 
along with a bin ventilation filter, which will be responsible for filtering the displaced silo air. 
Electric motor-driven vacuum exhausters will provide conveying air for the system. 

As the silo becomes full, ash will be periodically removed from the silo into trucks. The ash 
will pass through a water and ash mixer (pin mixer) to condition the fly ash/FGD waste 
prior to loading onto trucks for haulage to the ash landfill. The bottom of the storage silo will 
also be equipped with a complete fluidizing air system to fluidize the stored ash so it will 
flow through the conditioning system into the haul truck. The fluidizing air system includes 
a porous fluidizing media, that will use air from air blowers. Figure A-7 in Appendix A 
shows the ash and FGD waste handling system. 

2.4.3 Bottom Ash Handling System 
Furnace ash from the steam generator furnace collects in the bottom of the boiler in a water 
filled trough. The bottom ash is removed by a submerged drag conveyor (SDq on a 
continuous basis. Seal plates secured to the steam generator tubes are suspended in the SDC 
trough to form the fuma~eal The collected ho.ttom.asb...:will..b.e...drag.g.ecLalong..!.thi..l.l::.e _____ _ 

conveyor up an incline where it will be dewatered before being discharged into an outdoor 
storage bunker. 
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2.2.4 Sorbent Injection System 
A sorbent injection system using activated carbon or other suitable sorbent material may be 
provided for Unit 1 to remove mercury from the boiler flue gas stream. Additional details on 
the mercury removal process are provided in the BACT analysis Section 5.0. 

2.3 Coal Handling System 
The coal handling system design can be found in Appendix A Figure A-5, Coal Flow 
Diagram. Coal is received at the station from the Dry Fork mine via a 48-inch-wide overland 
belt conveyor. The conveyor will be approximately 2,700 feet in length and will transport 
coal at a rate of 1,350 tons per hour (tph) from the mine to the transfer house (transfer house 
2). From the transfer house, coal is then conveyed to the three coal, storage silos. Coal can also 
be sent directly to the coal crusher house from the transfer house via a 42-inch-wide 
conveyor, bypassing the coal silos. The Crusher House incorporates a surge bin with two 
vibratory feeders each discharging to a crusher. The coal is then loaded onto one of two 900 
tph, 42-inch-wide conveyors. These conveyors convey the coal to the plant's transfer 
conveyor bay. The coal is discharged from the transfer conveyor bay onto two 900 tph tripper 
conveyors (Kl and K2). The tripper conveyors feed the six in-plant coal silos for Unit 1 
located next to the boiler. 

In an emergency, coal can also be delivered via truck into a below ground truck hopper. The 
coal from the truck hopper is conveyed to transfer house 2, then to the coal silos. From the 
coal silos, the coal is transferred via enclosed conveyor to the coal crusher house. 

2.3.1 Dust Control 
The coal handling system employs a number of effective mechanisms for minimizing 
fugitive dust emissions. 

• All coal transfer buildings and the crusher building are enClosed. 

• Bag house type dust collection systems are provided for each of the enclosed conveyor 
transfers and the crushers. Dry fogging may also be used. 

2.4 Material Handling 

2.4.1 Scrubber Additive (Lime) Handling and Preparation System 
The FGD system utilizes lime to remove 502 from the flue gas and therefore requires a lime 
handling system, which receives, stores and processes crushed lime. Although several 
different technologies are available, this description reflects use of a circulating dry lime FGD 
system. 

Lime will be delivered to the Station by truck and trailer. The trailers are totally enclosed, 
over the road, 25-ton capacity trailers. The truck will park next to the lime unloading 
building, and connect a rubber conveyance hose to the trailer and to a fixed conveyance pipe 

------for fuelRile storage silo. 'llie truCk Wlll use Its own compressor system to pneumaticaIIy 
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Based on technical information provided by boiler vendors, it is anticipated that NOx 

emissions from the boiler (prior to the SCR) can be controlled with low NOx burners and 
overfire air to 0.20 to 0.25 lb / mmBtu (approximately 148 to 185 ppmvd at 3 percent 02) 
while maintairUng acceptable levels of CO and VOC. Assuming a NOx inlet concentration of 
148 to 185 ppmvd at 3 percent 02, the SCR will be designed to reduce the NOx concentration 
to approximately 50 ppmvd at 3 percent 02, or 0.D71b /mmBtu. TIlls represents an overall 
removal efficiency of approximately 65 to 72 percent. 

The preliminary SCR operating parameters are summarized in Table 2-4. 

TABLE 2-4 
SeR Operating Parameters 

Parameter 

Maximum Ammonia Feed Rate 

NOx Inlet Concentration 

NOx Inlet Emission Rate to SCR 

NOx Outlet Concentration 

NOx Outlet Emission Rate 

NOx Control Efficiency 

Ammonia Slip 

Catalyst Life 

2.2.3 Fabric Filter 

Unit 

Ib/hr 

ppmvd @ 3% O2 

Ib/mmBtu 

ppmvd @ 3%02 

Ib/mmBtu 

% 

ppmvd @ 3% 02 

years 

Estimated Design Value 

196 

148 ·185 

0.20-0.25 

50 

0.07 

66·72 

2 

2·3 

A fabric filter dust collector system (or "baghouse") will be provided for Unit 1 to remove 
particulate matter from the boiler flue gas stream. The fabric filter system will consist of a 
number of compartments containing fabric filter bags fitted over a wire cage and suspended 
from a horizontal tube sheet in the compartment. Additional details on the baghouse 
particulate removal process are provided in the BACT analysis Section 5.0. 

The fabric filter system will be designed to achieve a maximum filterable PMlO emission rate 
of O.0121b /MMBtu with a design collection efficiency of 99.8 percent. The maximum 
filterable PM emission rate will be O.015Ib/mmBtu: Anticipated fabric filter system 
parameters are summarized in Table 2-5. 

TABLE 2-5 
AntiCipated Fabric Filter Design Parameters 

Parameter Units Estimated Design Value 

Flue Gas Flow Rate to Fabric acfm ',507,797 
Filter 

Inlet Gas Temperature OF 170 

Inlet Total Particulate Loading Ib/hr 18,596 

Outlet Total Particulate Loading Ib/hr 45.6 

Collection Efficiency % 99.80 

Outlet PM Emission Rate Ib/mmBtu 0.015 

Gf:lt~et-PMwEl'l'lissi0r-rRate I b/mmBttl M'I-2 
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2.2 Emissions Control Equipment 

2.2.1 Flue Gas Desulfurization System 
The Unit 1 boiler unit will be equipped with a dry lime flue gas desulfurization (FGD) system. 
The FGD system/located upstream from the fabric filter, removes sulfur dioxide (502) from 
the flue gas stream by use of a lime slurry absorption process. Additional details on the lime 
FGD process are provided in the BACT analysis section of this application in Section 5.0. 

The FGD system will be designed to consistently achieve a controlled S02 emission rate of 
0.10 lb /mmBtu on a 3-hour block average basis. Assuming a maximum uncontrolled S02 
emission rate of 1.21lb I mmBtu, this represents an overall S02 removal efficiency of 
approximately 91.7 percent. 

Preliminary design and operating parameters for the FGD system are summarized in 
Table 2-3. 

TABLE 2-3 
Flue Gas Desulfurizatlon Operating Parameters 

Parameter 

General Description 

Number of Scrubber Modules 

Flue Gas Flow Rate 

Flue Gas Temperature (inlet) 

Flue Gas Temperature (outlet) 

Inlet 802 Emission Rate 

Outlet S02 Emission Rate 

S02 Collection Efficiency 

HCI Collection Efficiency 

HF Collection Efficiency 

Calcium to Sulfur Molar Ratio 

Lime Feed Rate 

Unit 

acfm 
OF 
OF 

Ib/mmBtu 

Ib/mmBtu 

% 

% 

% 

Ib/hr 

Design 

Dry Lime FGD 

2 

1,477,829 

284 

170 

0.82 to 1.21 

0.10 

92 

90 
90 

1.30 

5,790 

2.2.2 Low NOx Burners and Selective Catalytic Reduction 
Unit 1 will have LNBs to reduce the formation of NOx in the combustion process in the boiler. 
Low NOx burners control the formation of NOx by staging the combustion of the coal to keep 
the peak flame temperature below the threshold for NOx formation. The burner initially 
introduces the coal into the boiler with less air than is needed for complete combustion. The 
flame is then directed toward an area where additional combustion air is introduced from 
OFA ports allowing final combustion of the fuel. Unit 1 will also be equipped with a selective 
catalytic reduction (SCR) reactor to reduce NOx emissions from the boiler. SCR is the 
state-of-the-art technology for the reduction of NOx from flue gas streams. The proposed SCR 
will be designed for high dust loading applications, and will be located external from the 
boiler at the outlet of the boiler economizer section. The SCR will use anhydrous ammonia to 

-------.-;1 ecrchvit1:rN0x-:iIrth-e-£I.ue-ga:s-to-pro-dcrce-:rti:tr"0-g"Bn-gascrrr-d-wa:t-e-C1tctd:i:ti:cftTai-cteta:ii"S"urrther------­
SCR process are provided in the BACT analysis in Section 5.0. 
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along the boiler front, with an enclosed coal tripper gallery. The principal components of the 
boiler will be: 

• membrane wall furnace 
• superheater 
• reheater 
• economizer 
• convection pass 
• coal feeders 
• coal pulverizers 
• low NOx burners (LNBs), overfire air ports, fans, and air heater 
• induced draft, forced draft and primary air fans 
• air preheaters 
• boiler wall cleaning/ sootblowing system 
• flues and ducts 
• piping and valves 

TABLE 2-1 
Coal Characteristics (As Received Proximate) 

Parameter Unit Design Minimum Maximum 

Gross (Higher) Heating Value Btu/lb 8,045 7,800 8,300 

Moisture wt% 32.1 30.5 33.8 

Volatile Matter wt% 30.1 28.0 32.0 

Sulfur Content wt% 0.33 0.25 0.47 

Ash Content wt% 4.8 4.2 6.5 

Maximum Uncontrolled S02 Emission Rate Ib/mmBtu 0.82 0.60 1.21 

TABLE 2-2 
Boiler Parameters 

Plant Parameter Unit Design Maximum 

Gross Plant Output Gross-kW 422,000 

Net Plant Output Net-kW 385,000 

Full Load Heat Input to Boiler mmBtu/hr 3,801 

Coal Feed Rate Ib/hr 487,319 

2·6 



(- ----\) 2.1.1.1 Unit #1 Process Description 
The source of coal for the project will be the adjacent Dry Fork Mine. Coal from the mine, will 
be delivered to the power plant via a covered, overland conveyor belt. The proposed primary 
fuel will be a sub-bituminous coal. Natural gas will be used for light off, startup, and flame 
stabilization. Coal and natural gas burner configurations and combustion control systems 
will be designed to provide high combustion efficiency and to control the production of NOx 

in the flue gas. 

Emissions associated with the PC boiler will be controlled through various reduction 
methods. The sul~ dioxide (502) emissions will be controlled with a dry lime flue gas 
desulfurization (FGD) system. Boiler particulate emissions will be controlled with a fabric 
filter dust collector (baghouse). Emissions of nitrogen oxides (NOx) will be controlled with a 
combination of low NOx burners (LNBs), overfire air (OFA) and Selective Catalytic 
Reduction (SCR). Mercury will be controlled with the FGD and baghouse system and 
additional sorbent injection (e.g. activated carbon) as needed. 

Cooling of steam to condensate-feedwater will be done through an air cooled condenser. The 
Dry Fork Station will conserve water by not having a conventional wet cooling tower to 
assist in the condensation of the steam in the turbine exhaust back into water. There will be a 
small auxiliary wet cooling tower to cool various pieces of process equipment in the Station 
such as air compressors, but the main plant cooling will be done with a dry condenser. 
Process flow diagrams showing details for the various components of the Dry Fork Station 
are located in Appendix A. Figure A-I shows the general arrangement of the property and 

(-) Figure A-2 shows the general arrangement and layout of the plant. Specific emission points 
. j and details associated with those emission points are shown on Figures A-3 and A-4. 

\ 

. ../ 

The flue gas from the boiler will pass through the SeR, FGD and fabric filter emission control 
systems then through the induced draft fans and will be exhausted through a stack to the 
atmosphere. The stack will be 500 feet tall and will consist of an outer concrete wind shell 
and an inner flue. A continuous emission monitoring system (part 75 CEMS) and COMS will 
be provided to monitor emissions. 

Boiler 
The proposed Unit 1 boiler will be an indoor-type pulverized coal fired boiler designed for 
"base load" operation. The unit will have a maximum gross heat input of approximately 
3,801 MMBtu/hI, a maximum gross generation output of 422 MW and a maximum net 
generation output of 385 MW. The primary fuel for Unit lwill be Dry Fork Mine 
subbituminous coal. Natural gas will be used as the start-up fuel and for use in the auxiliary 
boiler. Gross and net generation at average plant conditions is expected to be somewhat 
lower. 

It is anticipated that the Unit I boiler will be a dry-bottom, tangentially-fired or wall-fired 
(front and rear) boiler with low NOx burners and overfire air ports. Specifications for the 
proposed boiler are included in Table 2-2. Flue gas from Unit 1 will pass through a series of 
post-combustion emission control devices, described in Section 2.2 of this permit application, 
and discharge through one SOD-foot stacie 

The boiler area will be a totally enclosed design. Burners will be located at various levels 
either in the four comers or in the front and back furnace walls. The coal silos will be located 

2-5 
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(-) of the boiler to be made again into steam. The heaters increase the efficiency of the overall 
. / process. 

The complete water and steam loop from the boiler, through the turbine, into the condenser, 
through the condensate and feedwater systems, and back to the boiler is called the 
condensate-feedwater steam cycle. 

The major component systems of the proposed Dry Fork Station are as follows: 

1. Fuel Handling 
2. Generating Unit 
3. Emissions Control Equipment 
4. Material Handling 

These systems consist of the following sub-systems: 

Fuel Handling 

a. Coal Handling 
b. Diesel Fuel System 
c. Natural Gas System 

Generating Unit 

a. Boiler 
b. Steam Turbine 
c. Boiler Feedwater System 
d. Air-cooled Condenser 

Emissions Control Equipment 

a. Low- NOx Burners and Over fire Air 
b. Selective Catalytic Reduction System 
c. Dry Scrubber System 
d. Fabric Filter 
e. Sorbent injection (e.g. activated carbon) system 

Material Handling 

a. Fly Ash Collection, Transport and Disposal 
b. Bottom Ash Collection, Transport and Disposal 
c. Lime Unloading, Storage and Transport 
d. Anhydrous Ammonia Unloading, Storage and Transport 
e. FGD Waste Collection, Transport and Disposal 

The summary description for the Dry Fork Station provided below includes a description of 
those systems which contain or affect this facility's air emissions. Other systems, not 
contalning or impactlll.g air emissions, or those systems with air emissions deemed 
insignificant by the WDEQ are not included in this process description. 
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SECTION 2.0 

Process Description 

2.1 Facility Description 
Basin Electric Power Cooperative (BEPC) proposes to construct the Dry Fork Station Project 
near Gillette, Wyoming approximately four miles northeast of the Gillette-Campbell County 
Airport. (Figure 2-1). The proposed power plant would include one pulverized coal (PC) 
boiler that would be capable of generating a maximum of 422 MW gross and 385 MW net. 

2.1.1 General Process Description 
Figure 2-2 is a general process flow diagram for the Dry Fork Station. The generating plant 
produces electricity by combusting coal in a boiler to produce heat to convert water to steam. 
The steam powers a turbine that turns an attached electric generator producing electricity. 

The Dry Fork Station consists of the following components: 

1. Boiler 
2. Turbine 
3. Generator 
4. Air-cooled Condenser 
5. Auxiliary Equipment (auxiliary boiler, emergency generator, fire pump, fuel gas heater, 

auxiliary cooling tower) 
6. Fuel Handling System 
7. Emissions Control Equipment 
8. Other Material Handling Systems (ash, lime, sorbent) 

In the Dry Fork Station's coal fired boiler, tubes containing water line the inside of the 
furnace walls. The coal that enters the furnace is ignited and burned. The burning coal 
releases thermal energy, which is absorbed by the water in the tubes. The temperature of the 
water rises and the water boils, producing steam. The steam is piped from the boiler to the 
steam turbine. 

The steam turbine is comprised of blades attached to a rotating shaft. The Dry Fork Station 
steam turbine has both stationary and rotating blades. As the high-pressure steam from the 
boiler passes through the turbine blades, the pressure and thermal energy of the steam is 
converted to mechanical energy, causing the rotating set of blades to turn the shaft of the 
turbine. The steam turbine shaft is coupled to the shaft of the electrical generator. The 
generator converts the mechanical energy of the rotating shaft into electric energy. 

After the steam passes through the turbine, it flows into the air-cooled condenser (ACC). In 
the ACC, the steam is cooled and condensed back into water. The water is then pumped back 
to the boiler through a series of low-pressure feedwater (condensate) heaters, a deaerator, 
and several high-pressure feedwater heaters. The water is then pumped back into the tubes 

DENlSEc:rION_02..PROCESS_DESCRIPTION..11.07.0UltJ~Q/A Q D 000025 . 2·1 
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I •. ~ • Appendix B - Emissions Calculations. This appendix provides the calculations that 
. I were used to determine the criteria and HAP emissions for this permit application. 

• Appendix C - Summary of Wyoming (WAQS&R) Regulatory Review Requirements. 
Thls appendix includes regulatory review tables for the Wyoming air quality regulations. 

• Appendix D - Summary of Federal Regulatory Review Requirements. This appendix 
includes regulatory review tables for federal air quality regulations. 

• Appendix E - RACTIBACTILAER Clearinghouse Data. This appendix includes a list of 
recently issued PSD permit limits and a print out of RBLC database tables used for the 
BACT analysis. 

• Appendix F - BACT Cost Analysis. This appendix includes documentation for the 
BACT cost analysis. . 

• Appendix G - Supporting Documentation for Near-Field Modeling. This appendix 
provides supporting documentation for the near-field modeling analysis. 

• Appendix H - Supporting Documentation for Far-Field Modeling. This appendix 
provides supporting documentation for the far-field modeling analysis. 

DENISECTION1JNTRO_11-D7-DUINAL.DOC 
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:\,.r-c) State-of-the-art pollution controls are proposed for the Dry Fork Station that will make the 
. project one of the cleanest coal-fired power plants in the nation. Pollution controls include 

selective catalytic reduction (SCR) to control NOx, dry lime flue gas desulfurization to control 
S02, a fabric filter to control particulate matter and the ability to add sorbent injection 
(e.g. activated carbon) for mercury control (if needed at a future date). 

1.3 Permit Application Organization 
This application document is organized into ten sections and seven appendices: 

• WDEQ Permit Application Form 

• Section 1.0 - Introduction. This section provides an overview of the project and 
describes the report organization. 

• Section 2.0 - Project Description. This section includes a detailed description of the 
proposed project including the boiler, emission control equipment, and material 
handling systems. 

• Section 3.0 - Emissions Summary. This section provides a summary of emissions related 
information, including boiler stack and auxiliary equipment emissions, and material 
handling emission estimates. . 

• Section 4.0 - Regulatory Applicability Review. This section contains a detailed 
regulatory review of all state and federal air regulations that may impact the permitting, 
construction, or operation of the proposed project. 

• Section 5.0 - Control Technology Analysis. This section includes a control technology 
analysis for criteria pollutants (BACT Analysis), a discussion of the Clean Air Mercury 
Rule (CAMR) relating to the main boiler and a MACT analysis for the auxiliary boiler. 

• Section 6.0 - Requested Permit Limits. This section presents a discussion of requested 
permit limits to reflect consistency with assumptions made in the analysis of project 
related emissions. 

• Section 7.0 - Near-Field Air Quality Impact Analysis. This section includes the Class IT 
area (near-field) air quality modeling analyses, including a review of growth impacts and 
impacts to soils and vegetation. 

• Section 8.0 - Far-Field Air Quality Impact Analysis. This section includes the modeling 
analyses for Class I and Class IT areas located more than 50 kilometers from the proposed 
project, including analyses for visibility, criteria pollutant impacts, and deposition. 

• Section 9.0 - Monitoring Information. This section presents monitoring-related 
information. 

• Section 10.0 - Compliance Plan and Certification. This section presents information 
relative to the compliance plan for the project. 

• Appendix A - Process Flow Diagrams. This appendix includes process flow diagrams 
.. ~ and general arrangement drawings for the project. 

DENISECTION1.-1NTRO_11.07-OS_FINAL.DOC 
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SECTION 1.0 

Introduction 

Basin Electric Power Cooperative (BEPC) proposes to construct a new coal fired electric 
power generating station adjacent to the Dry Fork Mine northeast of Gillette, Wyoming. The 
proposed project, the Dry Fork Station Project, would include one pulverized coal (PC) boiler 
that would be capable of generating a maximum 422 MW of power (gross). This document 
serves as an application to the Wyoming Department of Environmental Quality (WDEQ) Air 
Quality Division (AQD) for a construction permit in accordance with Wyoming Air Quality 
Standards and Regulations (W AQS&R). As a "major emitting facility" as defined in 
Chapter 6, Section 4.0 of the WAQS&R, the project will be subject to Prevention of Significant 
Deterioration (PSD) rules. 

This application includes the WAQS&R Chapter 6, Section 2.0 permit application form, a 
project description, emissions information, regulatory review, a Best Available Control 
Technology (BACT) analysis, a description of requested permit limits, descriptions and 
results of Class I and Class II area air quality dispersion modeling, monitoring information, 
and a compliance plan. 

1.1 Project Emission Levels 
Emissions from the Dry Fork Station will exceed PSD significant annual emission rates and 
will therefore be subject to review under PSD rules for carbon monoxide (CO), particulate 
matter (PM), particulate matter less than 10 microns. (PMlO), volatile organic compounds 
(VOC), sulfur dioxide (S02), nitrogen oxides (NOx), sulfuric acid mist (H2S04), beryllium (Be), 
and fluorides (as HF). 

The Dry Fork Station will be located in an attainment area for all criteria pollutants. The 
project will meet all National Ambient Air Quality Standards (NAAQS) and Class II PSD 
increments in the vicinity of the plant, and Class I increments at distant Class I areas. 

The Dry Fork Station will also be a major emitter of hazardous air pollutants (HAPs) as 
defined in the Clean Air Act at 42 U.S. C. § 7412(g)(2). Dry Fork Station will comply with the 
newly promulgated mercury emission standard of 78 x 10·6 1bs /MWH but is not subject to a 
requirement to perform a maximum achievable control technology (MACT) analysis for this 
or other HAPs. 

1.2 Overview 
The addition of the Dry Fork Station will result in additional power generating capacity to 
sustain current and future power demands in the BEPC service area. This project will result 
in economic benefit through the creation of jobs during facility construction, permanent jobs 

______ ""'d""ur""'in=;g startu12 and o12eration. and em1210;Y-IDent o;p.portunities associated with facility.: 

) 
support. 

.• / 
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,r'l WOEQ Permit Application Form 
'\,-.) Table 1 

/'J ( . . 
.... ~ 

Emission Stack Height 
Point (ft.) 

ES1-02 232 
ES1-03 20.0 
ES1-04 15.0 
ES1-05 20.0 
ES1-06 30.0 
ES1-07 180 
ES1-08 180 
ES1-09 180 
ES1-10 156.0 
ES1-11 210 
ES1-12 100 
ES1-13 80.0 
ES1-14 88.0 
ES1-15 88.0 
ES1-16 88.0 
ES1-17 88.0 
ES1-18 97.0 
ES1-19 97.0 
ES1-20 86.0 
ES1-21 32.0 
ES1-22 95.0 

Notes: 
Standard Temperature = 68 F 
Standard Pressure = 14.7 psi 

Stack 
Diameter (ft.) 

4.00 
0.25 
8.00 
1.00 
2.50 
2.25 
2.25 
1.83 
3.08 
3.25 
1.37 
0.97 
1.67 
1.67 
2.25 
2.25 
0.97 
0.97 
0.50 
0.83 
0.83 

Ambient Pressure = 12.65 psi at 4,250 amsl 

Gas Discharge Exit Temperature 
(SCFM) (F) 

26,582 305 
358 845 

54,997 77.0 
1,892 855 
1,391 600 

15,060 68.0 
15,060 68.0 
9,724 68.0 

27,710 68.0 
30,119 68.0 

800 68.0 
1,100 68.0 
5,163 200 
5,163 200 

18,000 68.0 
18,000 68.0 
1,900 68.0 
1,900 68.0 

800 68.0 
1,200 150 
1,250 200 

DEQ/AQD 000019 

Gas Velocity 
(ft'/s) 

S9.4 
350 
21.6 
116 
11.0 
73.4 
73.4 
71.3 
71.9 
70.3 
49.7 
49.8 
57.3 
57.3 
87.3 
87.3 
49.8 
49.8 
78.6 
49.4 . 
55.7 



"I certify to the accuracy of the plans, specifications, and supplementary data , 
submitted with this application. It is my Opinion that any new equipment installed in 
accordance with these submitted plans and operated in accordance with the 
manufacturer's recommendations will meet emission limitations specified in the 
Wyoming Air Quality Standards and Regulations." 

/I 
Signatl:Jre I~ 0-)( .. ~ Typed Name 1 James K. Miller 

Title 
I . U ) 

Manager, Environmental Services Company Basin Electric Power Cooperative 

Mailing Address 11717 East Interstate Avenue Telephone No. 701-223-0441 

City I Bismarck I State NO Zip 158503 

P.E. Registration (if applicable) I 
.' . ) State Where registered I 

< )' 
',-- 7 
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18. Continued: 

List storage pile (If any): Not Applicable 

Type of Particle Size Pile Size Pile Wetted Pile Covered 
Material (Diameter or (Average Tons (Yes or No) (Yes or No) 

Screen Size) on Pile) 

19. Using a flow diagram: Please see Appendix A 

(1) Illustrate input of raw materials. 

(2) Label production processes, process fuel combustion, process 
equipment, and air pollution control equipment. 

(3) Illustrate locations of air contaminant release so that emission points 
under items 11, 12 and 17 can be identified. For refineries show normal 
pressure relief and venting systems. Attach extra pages as needed. 

20. A site map should be included indicating the layout of facility at the site. All 
buildings, pieces of equipment, roads, pits, rivers and other such items should be 
shown on the layout: Please see Appendix A 

21. A location drawing should be included indicating location of the facility with respect 
to prominent highways, cities, towns, or other facilities (include UTM coordinates). 

Please see Appendix A 

6 
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,~ 16. Products of process or unit: 
. ,/' 

Products QuantityN ear 

Electricity 3,224,915 Net MW-HRlYR 

17. Emissions to the atmosphere (each point of emission should be listed separately 
and numbered so that it can be located on the flow sheet): Please see attached 

Table 1 

Emission Stack Stack Gas Exit Temp Gas 
Point Height Diameter Discharge (OF) Velocity 

(ft) (ft) SCFM (ft/s) 

18. Does the input material or product from this process or unit contain finely divided 
materials which could become airborne? 

.x Yes No 

Is this material stored in piles or in some other way as to make possible the creation 
of dust problems? 

Yes 

5 
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13. Type of combustion unit: (check ff appUcabfe): 

A. Coal.X 

1. Pulverized 2L: 

General_; Dry Bottom 2L; Wet Bottom _; With Flyash Reinjection _; 
Without Flyash Reinjection _; Other ' 

2. Spreader Stoker_: 

With Flyash Reinjection _; Without Flyash Reinjection _; Cyclone_; 
Hand-Fired_; Other _____________ _ 

B. Fuel Oil_ 

Horizontally Fired _" _ Tangentially Fired _ 

Type of combustion unit:(CheCk if applicable): 

C. Natural Gas_ 

D. If other,. please specify _____________ _ 

Hourly fuel consumption (estimate for new equipment) 

Size of combustion unit 3,801x10 6 BTU heat input/hour. 

487,308 LB Ihr. 

14. Operating Schedule: ...;..2.....;4 __ hours/day; ---=7,,--_ days/week; ~52=--_ weeks/year. 

Peak production season (ff any): _____________ _ 

15. Fuel analysis: 

I I 
% Sulfur 

% Ash 

BTU Value 

COAL I FUEL OIL 

0.47 

4.77 

7,800 

4 
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10. Materials used in unit or process (include solid fuels): 

Type of Materia! Process Weight Process Weight Quantity/Y ear 
Average (Ib/hr) Maximum (lblhr) 

Coal 461,156 487,308 2,019,696 tons!yr 

11. Air contaminants emitted: Please see Section 3 

Emission Pollutant Ib/hr ton/yr Basis of Data 
Point 

12. Air contaminant control equipment: 

Emission Point Type Pollutant Removed Efficiency 

pc Boiier Fabric Filters PMIPM10 See Note Below 

Low NOx Burners & SCR NOx See Note Below 

Dry Lime FGD S02 See Note Below 

Material Handling Sources 
Fabric Filters/Bin Event 

PM/PM10 See Note Below 
Filters 

Fugitive Sources Paving/Water Sprays PM/PM10 See Note Below 

-----Nletre-Please-r-ef-er--te-Seetiel'l-2-8:19d-SeetieFl-5-f-er-mere-iftlmfootier-refl-G-entret-Eq(jipmentt----------
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6. Permit application is made for: lL New Construction Modification 
_ Relocation _ Operation 

7. Type of equipment to be constructed, modified, or relocated. (List each major piece 
of equipment separately.) 

Pulverized Coal Fired Boiler Material Handling Dust Collectors 

8, If application is being made for operation of an existing source in a new location, 
list previous location and new location: 

Previous 
Location: 

New Location: 

Not Applicable 

Not Applicable 

9. If application is being made for a crushing unit, is there: (mark all appropriate 
boxes) 

Primary Crushing Coal Crusher 

Secondary Crushing 

Tertiary Crushing 

Recrushing & 

Screening 

Conveying 

Drying 

Other 

Proposed dates of operation 

(month/year) 

Control Equipment: Dust Collector 

Control Equipment: 

Control Equipment: 

Control Equipment: 

Control Equipment: 

Control Equipment: 

Control Equipment: 

January 2011 

2 
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DEPARTMENT OF ENVIRONMENTAL QUALITY 
AIR QUALITY DIVISION 

PERMIT APPLICATION FORM 

Date of Application: 11/10/2005 

1. Name of Firm or Institution Basin Electric Power Cooperative 

2. Mailing Address 

1717 East Interstate Avenue Bismarck ND 
Number Street . City State 

Burleigh 58503 701-223-0441 
County Zip Telephone 

3. Plant Location 

Highway 59 North of Gillette Wyoming 

Number Street City 

Campbell 701-355-5655 
County Zip Telephone 

4. Name of owner or company official to contact regarding air pollution matters 

Jerry Menge Air Quality Program Coordinator 
Name 

1717 East Interstate Avenue 
Number Street 

5. General nature of business 

Coal Fired Electric Generation 

Title 

Bismarck 
City 

1 
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701-355-5655 
Telephone 

ND 
State 

State 

58503 
Zip 
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(--) RBLC . RACT /BACT /LAER Clearinghouse 

'. ./ RCRA Resource Conservation and Recovery Act 
'--.. 

RICE reciprocating internal combustion engines 
.RMP Risk Management Plan 

RSC reduced sulfur compound 

S sulfur 

SCR selective catalytic reduction 

SDC submerged drag conveyor 

SER Significant Emissions Rate 

SIL Modeling Significance Level 

SIP State Implementation Plan 

S02 sulfur dioxide 

S04 sulfate 

SOFA Separate Overfire Air 
SRDT solar radiation/ delta-T 

tph tons per hour 

tpy ton per year 

TRS total reduced sulfur 

TSDF treatment, storage, and disposal facility 
TSL toxic screening level 

,/) US United States 
USGS United States Geological Survey 

UTM Universal Transverse Mercator 
UV ultraviolet 

VFD variable frequency drive 
VOC volatile organic compound 

WA Wilderness Area 
WAQS&R Wyoming Air Quality Standards and Regulations 
WAAQS Wyoming Ambient Air Quality Standards 
WDEQ Wyoming Department of Environmental Quality 

DEQ/AQD 000010 
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(-) N nitrogen 
NAAQS National Ambient Air Quality Standards 
NAD27 North American Datum of 1927 
NCDC National Climatic Data Center 
NDIR nondispersive infrared 
NED National Elevation Dataset 
NESHAP National Emission Standards for Hazardous Air Pollutants 
NETL National Energy Technology Laboratory 
NMOC nonmethane organic carbon 
N02 nitrogen dioxide 

NOx nitrogen oxide 
NP National Park 
NPS National Park Service 
NRA National Recreation Area 
NRCS National Resource Conservation Service 
NSPS New Source Performance Standards 
NSR New Source Review 
NWS National Weather Service 

02 oxygen 
OFA over-fire air 

--) 
PAR poly aromatic hydrocarbons 
PAL plant-wide applicability limit 
Pb lead 
PC pulverized coal 
PIC product of incomplete combustion 
PM particulate matter 

PM10 particulate matter less than 10 micrometers in diameter 
PPA Pre-Project Actual 

ppb parts per billion 

ppm parts per million 
PPP Post-Project Potential 
PRB Powder River Basin 
PRIME Plume Rise Model Enhancements 
PSD Prevention of Significant Deterioration 
psia per square inch absolute 
psig per square inch gauge 
PTE potential to ~mit 
PUC public utility commission 
QA quality assurance 
QC quality control 

j RACT Reasonable Available Control Technology 

DENIOOUCRONYMUISL11..()B·Q5·FINALDOC 
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('j gls grams per second 
I GEP good engineering practices .-

gr/dsC£ grains per dry standard cubic foot 

H2SO4 sulfuric acid mist 

HAP hazardous air pollutant 

HCI hydrochloric acid 

HF hydrogen fluoride 

Hg mercury 

HgCh mercuric chloride 
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Ib pound 

lb/hr pound per hour 
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POWER ~OOPa:;RATI\lE If' ' 

ff.~ 1717 EAST INTERSTATE AVENUE 
BISMARCK, NORTH DAKOTA 56503-0564 

, PHONE 701~223,0441 
FAX: 701/224-5336 

November 10, 2005 

Mr. Bernie Dailey, PE 
New Source Review Program Manager 
Wyoming Department of Environmental Qualify 
Air Quality Division 
Herschler Building, 4-W 
122 West 25th Street 
Cheyenne, WY 82002 

,F! ~ 

RE: Application for Permit to Construct Dry Fork Station Project 

Dear Mr. Dailey: 

i .... 

Enclosed are five (5) copies of the air quality construction permit application fQr, the Dry Fork 8.tation 
Project. The proposed ,unit will be a 422 MW (gross) coal-fired power genera:tlng.lJnit c'onstFwcted 
northeast of Gillette. 

( ) The enclosed documents contain all of the information that the Air Quality Division wm,nE1ed to 
review this application. Included in the application document are detailed'descriptiQns of the 
proposed project, its related emissions, an analysis of applicable regulations, BACT analyses of the 

, emissions controls, and near-field (ISC) and far-field (CALPUFF) modeling of the project impacts to 
evaluate its impact on air quality standards and air quality related values. Also included with this 
submittal are two (2) copies of the DVDs that contain all of the modeling input and output files. 

If you have any questions, please contact me at (701) 355-5655. 

Jerry Menge 
Air Quality rogram Coordinator 

jm:mev 
Enclosures 

Your Touchstone Energyo Cooperative ~t-~ DEQ/AQD 000001 -
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Opportunity 
Employer 



o 
m 
D 
); 
D 
o 
o 
o 
o 
-->. 

'" ~ 

~'I ~ I 1 <r-J~_J i jr~~ J Roo.'.' r C.::' h.-J ,,_~~~',., .. \I _~,L 
rl [ [bStillwater I Y IQ)I t I Northern Cheyenne Indian Reservation I_~ _ I 0 . ~ NE , -. .Ib °7 e ows one L I I 0 

__ . - J' .,~1r "e' . Big Horn ~ I-~-' ~ -~~!9'~' Powder River ,] 0 H.@"dingoBoCorsoOC:'----r Carbo Un 0 /1 -=--. ,j' 0 Carter 0 . r'~--~~' ~~ 
",-~ ..J --__ O. 0 -=I-~ ',- I Perkins )~-
~7.-~-:~;;:-~ .::::L ... ,c __ : __ "" __ . .. 07 ~ 0 . -' Dewey 

1,-" , 0 ~I'~~~:"~:~ ,~~_~~,_. ,QE.~:& c~-o-' q B~' J::OJ. 7;~:~IJ-C~ 
Park 0'" 'I, OJ .,() I 0 ~ro I ~.....-

Gillette 0 Lawrer. -

r....1J' iY _J J h ,0· .B- m " t, I \ IL ' _. ~lJ;i\Q.JFlftspringW eaShak~'eJ 0 nson 1 0 0 n o·O~:n2.~ton 0 .1- '(. Cj) Q'-./Ll I \ (D13 -',. ° 0 ° w~"'" 0'" ,Boo"';': ~p f " " I. ~_~ L.O 0, 0 ~ 0 0 0 0 0 I WI~d Cave NP IZ,\!:,);;;,~ I """'''h>~Jl'"'-''''-
/ 

'<. e.~_J O· 0 ""-'Cl .fl' J (,'<1 I 
1'-' \ <mOO :0-:1°

0 
'0 0 0 a-- oQjOOF'~~'~~:; ~:::::tt' ' .. \ 

1 Fremont 0 0 S. Dakota 0 

-.... ..,.. ---,-",..,,~.,...,. 

~ 

. Platte 
Goshen 

o Q) co Albany ~1r:~tc!Jt~ l=-.... -D I 
l~~J~~~t~ r---"- I 

8 Sweetwater Carbon 

00 
o 

IJ~~~~ --==,-r&ol,. ~--~i --rl.--.. --t~!' SW~ 1J...1 ,.... 
I 

Domain Extents 
SWCorner 
Lat/Long Decimal Degrees: 41.586. -109.350 
Lambert Conformal Conic: -350.0 km. -250.0 km 

NE Corner 
Lat/Long Decimal Degrees: 45.849. -101.016 
Lambert Conformal Conic: 297.804 km. 205.942 km 

Figure 8-3 
Precipitation Stations for 

Montana, Nebraska, S. Dakota and Wyoming 



/ '\. I. } 
8.3.3.1 2001 
The first day we examined for 2001 was January 3. This day was chosen because the surface . 
map showed that high pressure was dominating the area of the modeling domain, and 
nighttime drainage winds from the higher terrain would be expected. This was reflected in 
the CalDESK views for the evening hours, which showed winds flowil1g down the slopes of 
the Black Hills and the Bighorn and Wind River Mountains. The SOO-millibar map showed 
that the upper-level, high-pressure area was centered on the west coast at 7:00 A.M. EST, 
with clockwise flow bringing northwest to southeast wll1.d aloft. TIris flow was reflected in 
the highest layer of the wind field during this timeframe. July 4 was another day that was 
dom:inated by high pressure at the surface, as shown in the NOAA weather maps. 
Pronounced drainage winds were in evidence on the CalDESK views for the evening hours 
of July 4, with the flows changing directions with sunrise. 

8.3.3.2 2002 
For 2002, December 20 was chosen as a day that should show strong downslope flows at 
night due to high pressure that was in place at the surface according to the NOAA weather 
map. An examination of the CalDESK views showed that drainage flows were indeed in 
place. The upper-level ridge was positioned so that winds in the western part of the domain 
should be west to east, and winds in the eastern part of the domain would be more from the 
northwest. This was reflected very well in the CalDESK views for the highest layer in the 
wind field. CH2M HILL chose September 16 as a warm-weather day that should show 
strOl1g upslope / downslope flows due to high pressure at the surface and an overall quiet 

\" ') weather pattern. Nighttime CalDESK views of the wind field showed pronounced 
-' downslope winds that reversed direction (especially near the Bighorns) with sunrise and 

through the moming hours. 

8.3.3.3 2003 
For 2003, the NOAA surface weather map for January 6 showed a strong high pressure area 
centered just to the west of the modeling domain. Nighttime winds during this period, as 
shown in the CalDESK views, displayed pronounced downslope flows that persisted 
through mid-morning. The upper-level ridge on this day was positioned so that winds at 
the highest level of the domain should be blowing nearly north to south, with somewhat 
lower wind speeds in the east and southeast part of the domain. This wind speed and wind 
direction pattern was reflected in the CalDESK views for the highest layer in the wind field. 
CH2M HILL chose July 10 as a warm-weather day that should show strong upslope/ 
downslope flows due to high pressure at the surface and an overall quiet weather pattern. 
Nighttime CalDESK views of the wind field showed pronounced, light downslope winds 
that changed direction with sunrise. The upper-level ridge on this day was positioned to the 
southwest of the modeling domain in a position that would produce upper-level winds 
blowing from northwest to southeast. This pattern was shown in the CalDESK views for the 
highest layer in the wind field. 

Based on our review of these test days, we conclude that the use of MIvI5 and other 
meteorological data processed through CALMET produced wind fields that are expected 

------------aRd~easGRabl~fur4R~m~QeliR~~m~~.----------------------------------------------
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.') 8.4 CALPUFF 
) 

CH2M HILL drove the CALPUFF model with the meteorological wmd fields output from 
CALMET over the modeling domain described earlier. Source emission rates, exhaust 
parameters, background ozone concentrations, and technical options used within CALPUFF 
are described below. 

8.4.1 Source Emission Rates and Exhaust Parameters 
Emissions and exhaust parameters for the proposed boiler stack were derived from 
engineering estimates for peak load conditions for the boiler. Particulate emissions from the 
proposed boiler for the project were speciated between filterable particulate (fine PM10/ soil), 
primary emissions of condensable hydrogen fluoride (HF) and hydrogen chloride (HCL), 
primary sulfate, elemental carbon due to loss on ignition (LOI, 0.5 perecent of filterable), 
and organic carbon condensables. Primary sulfate emissions consisted of ammonium sulfate 
and sulfuric acid mist. This speciation allowed for the consideration within the visibility 
analysis of the different scattering efficiencies of the various species. This apportionment is 
important because some particles, especially elemental carbon (EC) particles, have a greater 
impact on visibility. For example, EC particles have a light extinction efficiency of 10 inverse 
megameters per micrograms per cubic meter (Mm-1/p.g/m:!), while sulfate particles have an 
extinction efficiency of 3.0 Mm-l/J,lg/m3• Detailed emissions calculations and stack 
parameters are presented in Attachment 3. Table 8-2 presents the stack parameters modeled 
for the boiler stack, and Table 8-3 presents the emission rates. 

- "\ Because the WDEQ intends to establish a 3-hour S02 emission limit within the permit for the 
) project (but no 24-hour limit), emission rates for 24-hour S02 modeling in CALPUFF were 

based on the proposed 3-'hour S02 emission limit. The NOx emission rate in CALPUFF was 
based on the expected 30-day NOxlimit that will be established in the permit. WDEQ does 
not intend to establish a short-term emission limit for NOx• Detailed emissions calculations 
and exhaust parameters are presented in Appendix B. 

TABLE 8-2 
Boiler Stack Parameters 

Stack Stack Exit Exhaust 
Height: Diameter: Velocity: Temperature: 

Source ft (m) ft (m) ftls (mfs) F (K) 

Boiler 500 19.5 84.15 170 (350) 
Stack (152.4) (5.94) (25.65) 

Notes: 
OF Degrees Fahrenheit 
ft Feet 
ftls Feet per second 
K Kelvin 
m Meters 
m/s Meters per second 
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" ') TABLE 8·3 
Boiler Emissions 

NOx PM10 S04 
Emission 802 Emission Emission Organic 

Rate Emission Rate Rate Carbon 
Source (Iblhr) Rate (Ib/hr) (Ib/hr)* (Ib/hr) (Iblhr) 

Boller 266.1 380.1 51.5 10.4 1.9 
Stack 

Notes: 
* Includes filterable particulate (fine PM1cfsoll), condensable HF and HCL, and elemental 
carbon (LOI) 
Ib/hr = pounds per hour 
NOx = Nitrogen oxides 
PM10 = Particulate matter less than 10 microns 
S02 Sulfur dioxide 
S04 = Sulfate 

8.4.2 Technical Options 
CH2M HILL drove the CALPUFF model with the meteorological output from CALMET 
over the modeling domain described earlier. To evaluate the impacts from the proposed 
project, only the emissions from the proposed Dry Fork Station boiler were modeled. 

CH2M HILL used the default CALPUFF technical options that are listed in the IW AQM 
Phase 2 guidance document and the current sample CALPUFF input file from the Earth 
Tech website. For wet and dry deposition, CH2M HILL used the CALPUFF default values 
for particle size parameters and scavenging coefficients for sulfate and nitrate particles. For 
PM10 particles, CH2M HILL used data for baghouse control from Table 1.1-6 from AP-42 
Chapter 1.1 (Bituminous and Subbituminous Coal Combustion). The data in the table yield 
an average particle sizE:! diameter of 2.5 microns and a standard deviation of 5. 

8.4.3 Background Ozone and Ammonia 
Hourly ozone data were input to CALPUFF for chemical transformation. These data were 
compiled from two stations, Thunder B'asin National Grasslands in Wyoming and the 
Robbinsdale site near Rapid City, South Dakota. The Thunder Basin visibility and air quality 
monitoring station is located approximately 32 miles north of Gillette. The site is maintained 
by the WDEQ and became operational in May 2001. A digital camera, transmissometer, 
ambient nephelometer, meteorology equipment, ozone analyzer, oxides of nitrogen analyzer 
and an IMPROVE aerosol sampler are located at this site. The Robbinsdale site is 
maintained by the South Dakota Department of Environment and Natural Resources. This 
station collects hourly ozone readings during the "ozone season", which in this case is May 
through September. Data were available for 2002-2003. CH2M HILL compiled all available 
hourly data from these two sites into a model-ready ozone input file. . 

For periods of missing hourly ozone data, the chemical transformation relied on monthly 
default values that were input to CALPUFF. We determined the monthly default values by 
calculating monthly average concentrations from all available data, which included data 

-------:ir-em-a-Na:fi0Ral-Fa.i:-k-SeFv::k-e-{-NP-Sj-st-atieE.-a:t-Bacli-a:fl:l:1.-s-Nati-eRa±-¥ark--fuat--l3egafl-eper-a.fu:tg~----­

in August of 2003. The highest monthly average for a given month that was calculated from 
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the available stations was input to CALPUFF as the default value for that month. The 
calculated monthly values were as follows: 

January: 
February: 
March: 
April: 
May: 
June: 
July: 
August: 
September: 
October: 
November: 
December: 

30ppb 
36ppb 
40ppb 
41ppb 
46ppb 
47ppb 
49ppb 
50ppb 
39ppb 
35ppb 
31ppb 
30ppb 

A constant background ammonia concentration oHO ppb was :input to CALPUFF for 
chemical transformation with the MESOPUFF II chemical transformation scheme. 

8.4.4 CALPUFF Receptor Grids 
Discrete receptors for the CALPUFF modeling were placed at uniform spacing along the 
boundary and in the interior of each area of concern. As recommended by the NPS, 
receptors were taken from the NPS database for Class I area modeling. A copy of this 
database, along with a conversion routine for various coordinate systems, NPS Convert 
Class I Areas; was provided to CH2M HILL by the NPS. The NPS conversion routine was 
used to convert all latitude/longitude coordinates to LCC coordinates, including receptors, 
meteorolOgical stations, and source locations. Because the NPS database does not include 
the Northern Cheyenne Indian Reservation, those receptors were taken from a sample 
CALPUFF input file provided by WDEQ that used the same map projection as was used for 
the Dry Fork Station Project domain. The total number of receptors for Badlands and Wind 
Cave was 100 and 189, respectively. The number of receptors for Northem Cheyenne was 
462. 

Receptors for Devils Tower National Monument were placed at 1-km spacing along the 
boundary and the interior of the monument grounds, resulting in a total of 17 receptors. 
These receptors were converted to LCC coordinates us:ing the NPS conversion routine. 

8.5 CALPOST 

8.5.1 Visibility 
Visibility impacts were estimated through the use of the modeled concentrations produced 
by CALPUFP and hourly relative humidity data from the CALMET output, both withln the 
CALPOST postprocessor. CALPOST calculates the percent change in extinction attributable 
to the project emissions as compared to the natural background extinction :in the areas of 
concern. 
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The percent change in light extinction (Ll) is calculated using: 
M 

11=--*100 
bback 

Where Llb is the incremental increase in light extinction due to the project emissions and 
bback is the background light extinction t1Il.der natural conditions. 

The organic carbon condensable fraction was estimated from organic Hazardous Air 
Pollutants (HAPs) that have boiling temperatures less than 300°F. This approach served to 
capture all organics that will condense at ambient temperatures below the stack exhaust 
temperature. 

The incremental increases in light extinction from the project were determined from the 
modeled concentrations of all pollutants that could potentially degrade viSibility: nitrate, 
sulfate, and particulate (filterable and condensable). Particulate emissions from the 
proposed unit included filterable particulate (fine PM10/soil), condensable HF and HCL, 
primary sulfate, and elemental carbon (LOI). Organic carbon condensables were modeled as 
a separate species. Because the total PMlO emission rate included the BC emissions, the 
POSTUTIL program was used to split the PM10 concentrations into "soil" and BC for 
subsequent consideration in the CALPOST program. This allowed for the consideration of 
the differing light extinction coefficients for ordinary particulate matter (1.0) vs. BC (10). 

Because their scattering effects are dependent on relative humidity, sulfates and nitrates are 
referred to as hygroscopic species. Relative humidity for the consideration of eXtinction 
from the hygroscopic particles was calculated on an hourly basis from data in the CALMET 
file, and then averaged for each 24-hour period. This is Method 2 in CALPOST, which is the 
recommended meth0d in FLAG for a refined CALPUFF visibility analysis. Background 
extinction (bback) due to natural aerosols for the areas of concern was calculated within 
CALPOST using the equation: 

bback = bhygro X f (RH) + bNonHygrO + Rayleigh 

Where bhygro, bNonHygro, and Rayleigh scattering components are provided in Appendix 2.B of 
the FLAG Phase I report. As shown in the FLAG report, the values for bhygro (0.6 Mm-1), 
bNonHygro, (4.5 Mm-l), and Rayleigh scattering (10 Mm-1) are the same for Wind Cave and 
Badlands. These values are the current FLAG-recommended estimates of "natural 
background" for all western areas. Although such values are not provided for Northern 
Cheyemte Indian Reservation, CH2M HILL assumed that the background extinction 
prOvided within the FLAG document for the Western Class I areas will also apply to the 
Northern Cheyemte Indian Reservation. 

Relative humidity for the consideration of extinction trom hygroscopic particles was 
calculated on an hourly basis from data in the CALMET files. This approach represents 
Method 2 in CALPOST, which is the recommended method in the FLAG document for a 
refined CALPUFF visibility analysis. The cap on relative humidity in CALPOST was set at 
95 percent. This cap was suggested by the NPS at the August 4, 2005 meeting described 
earlier. 

Table 8-4 presents a summary of the raw visibility results. 

DEQ/AQD 000129 

8-12 



:' "~I TABLE 8-4 
/ Raw Visibility Results 

Area 

2001 

Wind CaveNP 

Badlands NP 

Northern Cheyenne Indian 
Reservation 

2002 

Wind CaveNP 

Badlands NP 

Northern Cheyenne Indian 
Reservation 

2003 

Wind Cave NP 

Badlands NP 

Maximum 
Modeled Light 

Extinction 

8.3% 

4.4% 

11.6% 

8.8% 

5.6% 

5.7% 

8.0% 

5.01% 

Northern Cheyenne Indian 51.8% 
Reservation 

Notes: 
NP = National Park 

8.5.2 Refined Visibility Results 

Number of Days 
with Percentage 

Change>S% 

2 

o 
2 

2 

3 

1 

Number of Days 
with Percentage 
Change> 10% 

o 
o 

o 
o 
o 

o 
o 

The raw visibility results using Method 2 were derived from a calculation of percentage 
light extinction that uses "natural" background as the denominator. The FLAG document 
defines natural conditions as II [c]onditions substantially unaltered by humans or human 
activities. As applied in the context of visibility, natural conditions include naturally 
occurring phenomena that reduce visibility as measured in terms of light extinction, visual 
range, contrast, or coloration." Aerosols that occur naturally in the ambient air affect 
background visibility under natural conditions. Natural background visibility is also 
affected by water in various physical states that naturally'occur in the ambient air in the 
form of humidity, clouds, and fog or in the form of precipitation as snow or rain. 

The recommended FLAG approach provides a method of adjustment of natural background 
visibility for one form of atmospheric water expressed as relative humidity through the 
growth of hygroscopic particles. However, FLAG does not provide a method of adjusting 
natural background visibility for atmospheric water naturally occurring in the other 
physical states. Therefore, to fully account for the impact on natural visibility due to 
atmospheric water in all forms and not just relative humidity, CH2M HlLL used a method 
to adjust for background extinction caused by condensed water as well. 

The NPS operates the IMPROVE transmissometer at Badlands NP to measure actual 
background visibility. This transmissometer at Badlands NP measures actual atmospheriC 
light extinction over a path length of approximately 4.15 km. This measurement includes the 
effects of both natural and human-caused conditions. Because only natural conditions are to 
be considered in the estimation of natural background, CH2M HILL devised a method to 

./ remove the effect of human-caused visibility impairment from the transmissometer data. 
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The NPS publishes, on the CSU IMPROVE web site for each of the IMPROVE transmissometer 
sites, an 8-year visibility trends analysis of the 10th, 50th, and 90th percentile averages of 
reconstructed light extinction and the light scattering of the major aerosol types. The 10th 

percentile days are the best in terms of visibility and the 90th are the worst. The reconstruction of 
these light extinction estimates by NPS accounts only for the effect of aerosols measured in the 
atmosphere at the IMPROVE site and specifically excludes any effect on visibility due to water. 

The 1999 90th percentile reconstructed light extinction and the light scattering for each 
IMPROVE site are reported in the web document titled BEXT_lyr_Mar2002_TXT.htm. The 
year 1999 is the most recent year available for reconstructed light extinction. For Badlands for 
1999, the 90th percentile value reported by NPS for reconstructed visibility impairment is 
45.23 Mm-l. This represents the highest average reconstructed light extinction at the Badlands 
IMPROVE site in 1999 due to measured aerosols that are both natural and human caused. 

Hourly transmissometer light extinction readings at Badlands NP for 1999 range from 
942 Mm-l (indicating total blockage of the 4.15-km transmissometer light path) to 8 Mm-l. 
Generally the highest light obscuration events occur when condensed water is present in the 
atmosphere in the form of clouds, fog, snow, or rain. In order to be conservative, a light 
extinction level of 50 Mm-1was chosen as the possible transition between aerosol-dominated 
and condensed water-dominated light extinction at Badlands NP. 

CH2M HILL obtained hourly Badlands transmissometer data for any days for which the raw 
Method 2 result is greater than or equal to 5 percent at Badlands or Wind Cave National Parks. 
Background light extinction was determined for each hour by examining the Badlands 

.. " ~, transmissometer data for that hour. If the. measured light extinction was 50 Mm·l0r more, 
l.. ) indicating possible condensed water dominated light extinction, the transmissometer reading 

was used for background for that hour if other evidence indicates natural obscuration. If the 
measured extinction is less than 50 Mm·l, indicating aerosol dominated light extinction; the 
light extinction value calculated using the FLAG-prescribed equation and prescribed 
background above was used. The transmissometer readings were used along with surface 
meteorological observations from Rapid City and other available data to verify that visibility 
obscuration events at Badlands or Wind Cave also occurred at roughly the same time at Rapid 
City indicating the meteorological events were regional in scale. 

For the Northern Cheyenne Indian Reservation, CH2M HILL used the observed visual 
range at the nearest National Weather Service (NWS) surface station (Sheridan, Wyoming) 
in a similar fashion to substitute observed visual range as background for obscured 
conditions. Observations at the NWS station at Billings, Montana and other available data 
were used to verify that visibility obscuration events at Sheridan and Billings occurred at 
roughly the same time. 

The natural background adjustment described above is similar to the approach used in 
Montana for the Roundup Power Plant (RPP) project. This is described in a letter from the 
Department of Interior to the Montana Department of Environmental Quality (Manson, 
2003). The letter says "[I]t is our interpretation that 'natural conditions' include Significant 
meteorological events such as fog, precipitation, or naturally occurring haze. Based on the 
information received and subsequent analysis of that data and the policy guidance, I have 
concluded that on those days when RPP1Roundup Power Plant] was shown m the ongmar 
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analysis to have resulted in a visibility extinction of 5 percent or more a weather event was 
the most significant source of the visibility extinction and not the RPP emissions. II 

The following discussion examines each instance that the raw 24-hour visibility result 
exceeded 5 percent. Detailed data sheets that summarize observed weather and visibility for 
these days are presented in Appendix H. 

March 22, 2001: Wind Cave NP 

The raw, modeled 24-hour average visibility result for this day was 8.34 percent. 
Transmissometer readings at nearby Badlands NP and surface meteorological observations 
at Rapid City indicate that pronounced natural obscuration was in place for most of the day. 
Observed weather at Rapid City included 19 hours of rain, mist, or fog. Visibility at Rapid 
City was reduced to 0.2 mile for nine hours during the 24-hour period. Hourly 
transmissometer readings at Badlands were greater than 50 Mm-l for 20 hours of the day, 
and for 13 of these hours the reading was 942 Mm-l, which indicates total obscuration along 
the 4.15 km optical path of the instrument. Using the transmissometer data as a substitute 
for natural background when the hourly reading exceeded 50 Mm-l, the predicted 24-hour 
visibility impact is reduced to 0.3 percent. 

March 23, 2001: Wind Cave NP 

For this day, the raw, modeled visibility impact was 5.37 percent. Transmissometer readings 
at nearby Badlands NP and surface meteorological observations at Rapid City indicate that 
the weather event of March 22 continued into the first half of March 23. Observed weather 
at Rapid City included 11 hours of fog, ram, mist, snow, or drizzle. Visibility at Rapid City 
was reduced to 0.2 mile for four hours during the first half of the day. Hourly 
transmissometer readings at Badlands were greater than 50 Mm-1 for the entire day, with 
five of these readings at 942 Mm.-l (total obscuration). Using the transmissometer reading as 
a substitute for natural background when the hour exceeded 50 Mm-l, the predicted 24-hour 
visibility impact is reduced to 0.3 percent. 

February 23, 2001: Northern Cheyenne Indian Reservation 

The raw, modeled visibility result for this day was 11.6 percent. Surface meteorological 
observations at Billings, Montana and Sheridan, Wyoming indicate that a weather event is 
affecting the area that includes strong natural obscuration. Observed weather at Billings 
included 11 hours of mist, and observed weather at Sheridan included 16 hours of mist or 
fog. Visibility was reduced at Billings for most of the day, while visibility at Sheridan was 
reduced for the entire period, with a minimum of 0.2 miles for three hours. To arrive at a 
predicted visibility impact that accounts for natural obscuration, CH2M HILL took the 
measured visual range from the nearest NWS surface station (Sheridan) for hours that 
included obscuring weather, and converted the visual range to units of Mm-l. Using the 
calculated extinction for the obscured hours as a substitute for natural background, the 
predicted 24-hour visibility impact is reduced to 0.1 percent. 

April 6, 2001: Northern Cheyenne Indian Reservation 

The raw, modeled visibility result for this day was 9.4 percent. Surface meteorological 
------------~o~bs~uonsindud~4trre~~o~ourhour~~nerstor~d~r~DntrorraCD1u----------­

Sheridan, Wyoming. Visibility (visual range) readings do not fall below the instrument 
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/' ) maximum reading of 10 km at either location, but one cannot conclude from this that visibility 
was not reduced to some degree because the visual range on a clear day would be much 
higher than 10 km. A visual range of just 10 km is equivalent to an atmospheric light 
extinction of 391 Mm-1which is well into the light scattering range due to condensed water. 
Therefore, even if the actual visual range is somewhat above 10 km, this still indicates natural 
obscuration from condensed water is occurring. If the visual range for the hour at S1:).eridan 
that included rain showers is converted to units of Mm-l and substituted for natural 
background, the predicted 24-hour visibility impact is reduced to less than 5 percent. 

October 26, 2002: Wind Cave NP 

The raw, modeled visibility result for this day was 8.8 percent. Transmissometer readings at 
nearby Badlands NP and surface meteorological observations at Rapid City and Ellsworth 
AFB near Rapid City indicate that pronounced natural obscuration was in place for more 
than half of the day. Surface weather observations at Rapid City were missing for the first 10 
hours of the day, but the weather station at nearby Ellsworth AFB observed fog for four 
hours during the morning. Rapid City recorded two hours of mist after the station came 
back on line at 1100. Visibility at Ellsworth was reduced to 0.2 mile (0.32 km) or less for 
three hours from 0800-1000. This 0.32 km visual range is equivalent to a light extinction of 
12,225 Mm-1. Hourly transmissometer readings at Badlands were greater than 50 Mm-l for 
the entire day, with three of these readings at 942 Mm-l, which indicates total obscuration of 
the 4.15-km transmissometer. Using the transmissometer reading as a substitute for natural 
background when the hourly reading exceeded 50 Mm-l, the predicted 24-hour visibility 
impact is reduced to 0.5 percent. 

October 26,2002: Badlands NP 

The raw, modeled visibility result for this day was 5.6 percent. This predicted impact 
occurred on the same day as the October 26, 2002 impact predicted at Wind Cave NP 
(described above). Using Badlands transmissometer data as a substitute for natural 
background when the hourly reading exceeded 50 Mm-!, the predicted 24-hour visibility 
impact is reduced to 0.3 percent. 

October 27, 2002: Northern Cheyenne Indian Reservation 

The raw, modeled visibility result ror this day was 5.7 percent. There were no observations 
of "present weather" or reduced visibility at Billings, Montana or Sheridan, Wyoming 011 

this day. Therefore, there is no evidence of natural obscuration due to condensed water or 
means to further refine the result for this day. 

March 23,2002: Northern Cheyenne Indian Reservation 

The raw, modeled visibility result for this day was 5.3 percent. Surface meteorological 
observations at Billings, Montana and Sheridan, Wyoming indicate that a weather event is 
affecting the area that includes strong natural obscuration. Observed weather at Billings 
included four hours of snow or mist, and observed weather at Sheridan included seven 
hours of snow or mist. Visibility was reduced at Billings for the later part of the day, and for 
most of the morning and the later part of the day at Sheridan. To arrive at a predicted 

_____ ----'V1'-"'.s""'ib~ili=·!Y im12act that accounts for natural obscuration, CH2M HILL took the measured 
visual range from the nearest surface station (Sheridan) for hours that included observed 

./ weather, and converted the visual range to units of Mm-l. Using the calculated extinction for 
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the obscured hours as a substitute for natural background, the predicted 24-hour visibility 
impact is reduced to 0.5 percent. 

March 9, 2003: Wind Cave NP 

The raw, modeled visibility result for this day was 8.0 percent. Transmissometer readings 
from nearby Badlands NP were missing for all but the final five hours of the day, but 
surface meteorological observations at Rapid City indicate that strong natural obscuration 
was in place for most of the day. Observed weather at Rapid City included 11 hours of 
snow, mist, or haze. Visibility at Rapid City was reduced for each of these 11 hours. To 
arrive at a predicted visibility impact that accounts for natural obscuration, CH2M HILL 
took the measured visual range from Rapid City for hours that included observed weather, 
and converted the visual range to units of Mm.-I. Using the calculated extinction for the 
obscured hours as a substitute for natural background, the predicted 24-hour visibility 
impact is reduced to 0.7 percent. 

December 11, 2003: Wind Cave NP 

The raw, modeled visibility result for this day was 7.9 percent. Transmissometer readings at 
nearby Badlands NP and surface meteorological observations at Rapid City indicate that 
natural obscuration was in place intermittently during the day. Observed weather at Rapid 
City included seven hours of light snow. Hourly transmissometer readings at Badlands 
were greater than 50 Mm-1 for the entire day, with four readings of 942 Mm-l (total 
obscuration). Using the transmissometer reading as a substitute for natural background 
when the hourly reading exceeded 50 Mm.-l, the predicted 24-hour visibility impact is 
reduced to 0.5 percent. 

November 5, 2003: Wind Cave NP 

The raw, modeled visibility result for this day was 7.8 percent. Transmissometer readings at 
nearby Badlands NP and surface meteorological observations in and around Rapid City 
indicate that natural obscuration was in place. Surface observations at Rapid City include 
traces of precipitation throughout the day. Measured visibility at Ellsworth AFB is reduced 
from an instrument maximum reading of 30 miles (48 km) to only 7 miles (11 km) for four 
hours during the day. The equivalent light extinction value for a visual range of 7 miles is 
355 Mm.-l. Hourly transmissometer readings at Badlands were greater than 50 Mm.-l for the 
entire day, with a maximum reading of 81 Mm-l. Using the transmissometer reading as a 
substitute for natural background when the hourly reading exceeded 50 Mm-I, the predicted 
24-hour visibility impact is reduced to 2.2 percent. 

December 12, 2003: Badlands NP 

The raw, modeled visibility result for this day was 5.01 percent. Transmissometer readings 
from Badlands NP and surface meteorological observations at Rapid City indicate that 
natural obscuration was in place for most of the day. Observed weather- at Rapid City 
included two hours of mist. Visibility at Rapid City was reduced for several hours, with a 
minimum reading of 1.2 miles. Hourly transmissometer readings at Badlands were greater 
than 50 Mm.-I for the entire day, with two readings of 942 Mm.-I (total obscuration). Using the 
transmissometer reading as a substitute for natural background when. the hourly reading 
exceeded 50 Mm-I, the predicted 24-hour visibility impact is reducedto 0.4 percent. 
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") November 3. 2003: Northern Cheyenne Indian Reservation 

./ The raw, modeled visibility result for this day was 51.8 percent. Surface meteorological 
observations at Billings, Montana and Sheridan, Wyoming indicate that a weather event is 
affecting the area with strong natural obscuration. Observed weather at Billings included 

'\ 
j 

10 hours of snow or mist, and observed weather at Sheridan included 11 hours of mist or 
freezing rainl rain. Visibility was reduced at Sheridan for the hours that weather was 
observed, with a rrrinimum reading of 1.5 miles. To arrive at a predicted visibility impact that 
accounts for natural obscuration, CH2M HILL took the measured visual range from the 
nearest surface station (Sheridan) for hours that included observed weather, and converted 
the visual range to units of Mm-l. Using the calculated extinction for the obscured hours as a 
substitute for natural background, the predicted 24-hour visibility impact is reduced to 
2.1 percent. 

8.5.3 Criteria Pollutant Impacts 
CALPOST was also used to produce estimated concentrations of NOXt 502, and PM10 for· 
comparison to the Class I modeling significance levels. Modeled impacts for Dry Fork 
Station for 2001-2003 were below all Class I modeling significance levels (SIL) for all 
pollutants at Wind Cave NP and Badlands NP. For Northern Cheyenne, the 3-hour 
significance level for S02 of 1.0 ]J.g/m3 was exceeded with 2003 meteorology (1.23 )lg/m3). 

The 24-hour significance level of 0.2 )lg/m3was also exceeded, with a maximum of 0.55 
]J.g/m3 with 2003 meteorology. All other predicted impacts at Northern Cheyenne were 
below the modeling significance levels. Table 8-5 presents a summary of the predicted 
criteria pollutant impacts. 

TABLE8-S 
Modeled Criteria Pollutant Impacts (flg/m3) 

Annual 3-hour 24-Hour Annual 24-Hour Annual 
Area N02 S02 S02 502 PM10 PM10 

2001 
Wind Cave NP 0.003 0.39 0.13 0.009 0.005 0.0003 
Badlands NP 0.001 0.33 0.08 0.005 0.002 0.0001 
Northern Cheyenne Indian 0.003 0.68 0.22 0.008 0.01 0.0004 
Reservation 
2002 
Wind Cave NP 0.004 0.45 0.17 0.011 0.006 0.0004 
Badlands NP 0.002 0.32 0.09 0.007 0.002 0.0001 
Northern Cheyenne Indian 0.002 0.55 0.20 0.006 0.01 0.0003 
Reservation 
2003 
Wind Cave NP 0.004 0.49 0.11 0.012 0.005 0.0004 

Badlands NP 0.001 0.23 0.07 0.006 0.002 0.0001 

Northern Cheyenne Indian 0.002 1.23 0.55 0.008 0.02 0.0004 
Reservation 
Class I Modeling Signiiicance 0.1 1.0 0.2 0.1 0.3 0.2 
Levels 

Notes: 

Jlg/m3 = micrograms per cubic meter 
Class I Modeling Significance Levels were proposed by EPA on July 23,1996 [61 FR 38250], but were never 
adopted as a iinal rule. 
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It should be pointed out that the modeling Class I area SIL is intended to be a level above 
which further analysis of the consumption of the Class I increment is warranted. Typically, 
the 5IL is set at about 5 percent of the overlying increment. In the case of the Class I SIL, 
EPA proposed them in the Federal Register on July 1996 (Vol. 61, Number 142, Proposed 
Rules, pg. 38249-344). However, EPA has not acted to make the Class I area SIL a 
requirement by rule as they have the Class II area SIL. Therefore, the ClassI SIL are 
proposed only. Nevertheless, WDEQ has requested that a Class I cumulative increment 
consumption analysis be done for S02 at the Northern Ol.eyenne Indian Reservation, and 
such an analysis was conducted. Cumulative modeling of Class I S02 :increment 
consumption at Northern Cheyenne is described in Section 8.6. 

8.5.4 Atmospheric Deposition 
Impacts to both flora and water quality'at the areas of concern were assessed through an 
analysis of total sulfur (S) and nitrogen (N) deposition. Annual deposition rates were 
determined for the proposed boiler only. 

The NPS has established DAT for eastern and western regions of the United States. A DAT 
is the amount of deposition within an area below which estimated impacts from a proposed 
new or modified source are considered insignificant. The DAT for western United States 
areas is 0.005 kg/ha/yr for total N and also for total S (NPS,2002). 

Annual deposition rates of NO", nitric acid (HNOg), and nitrate (NOs) were calculated by 
CALPUFF, converted to equivalent levels of N and summed within the POSTUTIL routine, 

'~, converted to units of g/m2/s within CALPOST, and then converted finally to units of 
) kg/ha/yr. Likewise, deposition rates of 502 and 504 were converted to equivalent levels of 

Nand S and summed. Because DAT levels for deposition established by the NP5 are 
expressed in units of kg/hajyr for total N or S, the CALPUFF deposition fluxes of each of 
the species of N and S were adjusted to account for the difference in molecular weights 
between the species and the chemical elements that comprise them. CH2M HILL used the 
molecular weight ratios shown in Table 8-6 within the POSTUTIL routine to perform the 
adjustment. 

) 

TABLE 8-6 
Molecular Weight Ratios for Deposition Calculations in CALPOST 

Element 

N from S04 

N from HNOs 

N from NOs 

N from NOx 

S from S02 

S from S04 

·Based on two moles of N in (NH4)2S04 

··Based on two moles of N in NH4NOs 

Ratio of Molecular Weights 

0.29167* 

0.22222 

0.45161 ** 

0.30435 

0.50000 

0.33333 
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Table 8-7 presents the estimated deposition of N and S compounds for Dry Fork Station. 
Appendix H provides the raw g/ m 2 / s values for each Class I area and each year. 

TABLE 8·7 
Modeled Atmospheric Deposition 

2001 

Wind Cave NP 
Badlands NP 

Area 

Northern Cheyenne Indian 
Reservation 
2002 

Wind Cave NP 

Badlands NP 

Northern Cheyenne Indian 
Reservation 

2003 

Wind CaveNP 

Badlands NP 

Northern Cheyenne Indian 
Reservation 

National Park Service Deposition 
Analysis Threshold 

Total N Deposition (kg/halyr) 

0.002 

0.001 

0.002 

0.002 

0.001 

0.001 

0.002 

0.001 

0.002 

0.005 

8.5.5 Modeled Impacts at Devils Tower 

Total 8 Deposition (kg/halyr) 

0.006 

0.003 

0.006 

0.006 

0.002 

0.004 

0.008 

0.003 

0.006 

0.005 

CH2M HILL also modeled criteria pollutant and visibility impacts at Devils Tower National 
Monument, a Class II area national monument located approximately 65 km northeast of the 
proposed Dry Fork Station. Table 8-8 presents the results of the criteria pollutant impacts. 
All modeled impacts were well below the Class II modeling significance levels. 

TABLE 8-8 
Modeled Criteria Pollutant Imeacts (Devils Tower) 

Annual 3-hour 24-Hour Annual 24-Hour Annual 
Area N02 502 502 802 PM10 PM1D 

2001 0.02 2.0 0.6 0.04 0.06 0.004 

2002 0.03 1.9 0.6 0.05 0.06 0.005 

2003 0.03 2.1 0.6 0.05 0.06 0.005 

Class II Modeling Significance Levels 25 5 5 

Raw, modeled visibility results at Devils Tower for 2001-2003 include a single day that 
exceeded a 5 percent change as compared to natural background. The maximum predicted 
impact was 5.3 percent. This result occurred on March 22,2001, which is the same day that 
yielded 19 hours of fog, mist or rain in the Rapid City area. An examination of NOAA 

--------,s~f.ac-e-w.e_atl.:l:er_maps-f.f}r-thl-s-4a)1'_shews--a-st·a:tieRa1-y_:w:ea4iRer....fr-0E:t--fuat~-eeat-ea-4:r-eet±y"------­

I 
over the Devils Tower area and extending into the Black Hills region of South Dakota. The 

J 
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presence of this weather-producing front indicates that the modeled result at Devils Tower 
for this day is influenced by natural obscuration. 

8.6 Cumulative 502 Modeling at the Northern Cheyenne Indian 
Reservation 

8.6.1 Modeling Domain and Technical Approach 
To conduct a cumulative increment consumption analysis at the Northern Cheyenne Indian 
Reservation in southern Montana, CH2M HILL established a CALMET /CALP"UFF 
modeling domain that was centered on the reservation itself. Figure 8-4 shows the modeling 
domain, which covers a region 600 km by 600 km. This domain is sized to potentially 
accommodate any source within the accepted effective distance of the CALPUFF model, 
which is 300 km. 

All CALMET and CALPUFF technical options that were employed for the project-only 
analysis were also employed for the cumulative modeling. These options include the key 
LCC map projection parameters and the CALMET grid cell resolution of 4 kIn. Because the 
cumulative domain is shifted to the north and west of the project-only dom~ several new 
surface and precipitation files were added to the CALMET analysis. Figure 8-4 shows the 
surface meteorological stations that were used in the cumulative domain. Figure 8-5 shows 
the locations of precipitation stations that were considered for the analysis. As with the 
project-only analysiS, upper-air observations from Rapid City, South Dakota were input to 
CALMET to adjust the initial guess wind field, and CH2M HILL ran the CALMET model to 
produce three years of analysis: 2001, 2002 and 2003. 

8.6.2Validation of CALMET Wind Field 
As with the project-only wind fields, CH2M HILL used the CalDESK data display and 
analysis system (v2.9, Enviromodeling Ltd.) to view plots of wind vectors to evaluate the 
CALMET wind fields. The same periods chosen for evaluation with the initial wind fields 
were also evaluated for the cumulative wind fields to judge the accuracy and consistency of 
CALMET modeling. 

8.6.2.1 2001 

The first day examined for 2001 was January 3. This day was chosen because the surface 
weather map showed that high pressure was in place over the modeling domain, and 
nighttime drainage winds from the higher terrain would be expected. This was reflected in 
the CalDESK views for the evening hours, which showed pronounced downslope flows 
from the Black Hills in South Dakota, the Big Horns in Wyoming, and along the west-central 
edge of the domain in Montana near the Absaroka Range. The SOD-millibar map showed 
that the upp'er-Ievel, high-pressure area was centered on the west coast at 7:00 A.M. EST, 
with clockwise flow bringing northwest to southeast wind aloft. This flow was reflected in. 
the highest layer of the wind field during this timeframe. 
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July 4 was another day that was dOmlnated by high pressure at the surface, as shown in the 
NOAA weather maps. Pronounced drainage winds were in evidence on the CalDESK views 
for the evening hours of July 4, with the flows changing directions with sunrise. 

8.6.2.2 2002 
December 20, 2002 was a day with high pressure in place at the surface over the modeling 
domain. As expected, downslope winds were seen in the overnight hours on the CalDESK 
views, especially from the Big Horns in Wyoming. The upper~level ridge, as seen on the 
NOAA weather map for the 500~millibar levet was oriented so that winds in the western 
part of the domain should be west to east and fairly weak, and winds in the eastern part of 
the domain would be more from the northwest and with higher wind speeds. This was 
reflected very well in the CalDESK views for the highest layer in the wind field. 

CH2M HILL chose September 16 as a warm-weather day that should show strong upslope/ 
downslope flows due to high pressure at the surface and an overall quiet weather pattern. 
Nighttime CalDESK views of the wind field showed pronounced downslope winds that 
diminished with sunrise and through the morning hours. 

8.6.2.3 2003 
The NOAA surface weather map for January 6 showed a strong surface high pressure area 
centered near the northwest comer of Wyoming. Nighttime winds dur.ing this period, as 
shown in the CalDESK views, displayed pronounced downslope flows from the Black Hills 
.in South Dakota, the Big Horns in Wyoming, and along the west-central edge of the domain 
in Montana near the Absaroka Range. This downslope wind pattern would be expected 
with high pressure dominating at the surface and this pattern was also seen with the 2003 
windfield that was centere~ on the Dry Fork Station. The upper-level ridge on this day was 
positioned so that winds at the highest level of the domain should be blowing nearly north 
to south in the central portion of the domain, which is clearly evident on the CalDESK 
views .. The shape of the upper-level isobars on the NOAA map indicate that winds near the 
southeast corner of the domain would be somewhat lighter, with wind directions with more 
of a component toward the southeast, and that is also reflected on the CalDESK views. 

July 10 was chosen. as warm-weather day that should show strong upslope/ downslope 
flows due to high pressure at the surface and an overall quiet weather pattern. Nighttime 
CalDESK views of the wind field showed pronounced, downslope winds that changed 
direction with sunrise. Daytime winds showed strong upslope flows, especially near the Big 
Horns and the Absarokas. The upper-level ridge on this day was positioned to the 
southwest of the modeling domain in a location that would produce upper-level winds 
blOwing from northwest to southeast. This pattern was shown in the CalDESK views for the 
highest layer in the wind field, with strong winds blowing from the northwest across the 
entire domain. 

Based on our review of these test days, we conclude that the use of:MM5 and other 
meteorological data processed through CALMET produced wind fields that are expected 
and reasonable for the modeling domain. 

DEQ/AQD 000141 

8-24 



( \ 

( ) 

'. .... J 

8.6.3 Source and Emissions Inventory 
To determine the inventory of sources to include in the cumulative Class I S02increment 
consumption analysis, CH2M HILL considered the states that fall within a 300-km radius of 
the Northern Cheyenne Indian Reservation. These states include Montana, Wyoming, the 
northwest corner of South Dakota, and the extreme southwest corner of North Dakota. 

For North Dakota sources, CH2M HILL included the Gascoyne Generating Station, a 
recently permitted coal-fired power plant in Bowman County in extreme southwest North 
Dakota. For sources in South Dakota, the South Dakota Department of Environment & 
Natural Resources was contacted, and an extraction from their emissions database was 
requested. A review of the data extraction provided by the Department revealed that four 
very small sources of S02 were located with 300 km of the reservation. Due to the large 
distance of these sources from the reservation and the low magnitude of the emissions, none 
of the South Dakota sources were input to CALPUFF. 

Sources in Montana were provided by the Montana Department of Environmental Quality 
Air Resources Management Bureau. Locations and stack parameters were prOvided for the 
following sources in southern Montana: 

• Colstrip Units 3 and 4 
• Rocky Mountain Power (Hardin) 
• Rocky Mountain Ethanol 
• Colstrip Energy Limited Partnership 
• Roundup Power Project Units 1 and 2 

The S02 emission rates provided for these sources were based on permit limits. Because PSD 
rules dictate that the amount of PSD increment consumption within an area is to be based 
on actual emission increases and decreases, CH2M HILL attempted to find actual emissions 
that were representative of the largest SOUTce, Colstrip. Actual., hourly emissions for Colstrip 
Units 3 and 4 for the last two full calendar years, 2003 and 2004, were downloaded from the 
EPA Clean Air Markets website (http://cfpub.epa.gov/gdml) and imported to an Excel 
spreadsheet. Using this spreadsheet, 3-hour and 24-hour block averages of the actual 
emission rates were calculated for the entire 2-year period. Lastly, the 90th percentile of these 
block averages were calculated: 

• Colstrip Unit 3: 878.5lb Ihr for 3-hour, 83S.71b Ihr for 24-hour 
• Colstrip Unit 4: 882.91b /hr for 3-hour, 838.11b Ihr for 24-hour 

The approach of using9Qth percentile emissions to represent short-term, increment­
consuming emissions from a given source has used in practice in other recent analyses, and 
is a conservative representation of simultaneous operation of the two units at Colstrip. All 
other Montana sources were conservatively modeled at permitted (allowable) short-term 
emission rates. 

Input data for sources in Wyoming were provided by the WDEQ or assembled at WDEQ's 
offices. The master list of Wyoming source to possibly include in the analysis included the 
following: 
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• Neil Simpson Unit 1 
• Neil Simpson Unit 2 
• Wyodak Unit 1 

• 2 Elk Unit 1 

• KFX 

All of these source were include in the analysis with the exception of Wyodak Unit 1. This 
source was constructed in 1972, which is prior to the major source baseline date for S02. In 
December of 1986, a scrubber was installed to control 502 emissions. With the installation of 
the scrubber, current short-term 502 emissions would be lower than the emissions during 
the baseline period. Ther~fore, the source would actually expand increment, but was merely 
removed from the analysis. All other Wyoming sources were conservatively modeled with 
their respective allowable short-term emissions for S02. 

Figure 8-6 shows the locations of all of the sources that were included in the cumulative 
analysis. Detailed input parameters for each source are presented in Appendix H. 

8.6.4 Modeling Results 
Results of the modeling show that the cumulative impacts of increment-consuming sources . 
in the area surrounding the Northern Cheyenne Indian Reservation are below the allowable 
increments. The highest 2ncLhigh 3-hour impact of 16.7 J.1g/m3was modeled with 2003 

) meteorology. This modeled impact is well below the Class I PSD increment of 25 J.1g/mB• For 
.../ 24-ho'Ltr impacts, the highest 2nd_high impact of 4.0 J.1g1 mS was modeled with 2002 

meteorology. This modeled impact is below the Class I PSD increment of 5 ).lg/ms. The 
results of the cumulative modeling are shown in Table 8-9. 

TABLE 8·9 
Cumulative Modeled Class I S021ncrement Consumption in Northern Cheyenne 
Indian Res6IVation (1l9/m3) 

Highest 2nd·High Highest 2nd.High 
Year of Meteorology 3·hour 802 24·Hour 802 

2001 15.3 2.9 
2002 15.1 4.0 
2003 16.7 3.2 

Class I PSD Increment 25 5 

Notes: 
PSD = Prevention of Significant Deterioration 

Jlg/m3 = micrograms per cubic meter 

Class I Modeling Significance Levels were proposed by EPA on July 23, 
1996 [61 FR 38250], but were never adopted as a final rule. 
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SECTION 9.0 

Monitoring Information 

nus section describes the compliance monitoring devices and activities that will be 
employed at the Dry Fork Station. The applicable test methods used for determining 
compliance are also described. 

9.1 Compliance Monitoring Devices and Activities 
Unit 1 will be equipped with a CEMS that is compliant with the requirements of40 CFR Part 
75 for the measurement of S02 and NOx and 40 CPR Part 60 for the measurement of CO. 
Visible emissions (opacity) will be measured with a COMS installed at the outlet of the 
baghouse. BEPC will install, properly maintain, and operate a continuous mercury 
emissions monitoring system on Unit 1 as described in 40 CPR Part 60.45a, or a sorbent trap 
monitoring system as described in 40 CPR Part 72 and 75. 

9.2 Applicable Test Methods 
Listed below are the EPA test methods from 40 CFR 60, Appendix A, and other test methods 
that are applicable to this project. These will be used to demonstrate compliance with permit 
limits. 

Method 1 - Sample and Velocity Traverses for Stationary Sources 
This method is designed to aid in the representative measurement of pollutant emissions 
and/ or total volumetric flow rate from a stationary source. A measurement site where the 
effluent stream is flowing in a known direction is selected, and the cross-section of the stack 
is divided into a number of equal areas. Traverse points are then located within each of 
these equal areas. 

Method 2 - Determination of Stack Gas Velocity and Volumetric Flow Rate (Type S Pitot Tube) 
This method is applicable for the determination of the average velocity and the volumetric 
flow rate of a gas stream. 

Method 3A - Determination of Oxygen and Carbon Dioxide Concentrations in Emissions from 
Stationary Sources (Instrumental Analyzer Procedure) 
This method is applicable to the determination of 02 and CO2 concentrations in emissions 
from stationary sources only when specified within the regulations. 

Method 5 and! or Method 17 - Determination of Particulate MaHer Emissions from 
Stationary Sources 
Particulate matter is withdrawn isokinetically from the source and collected on a glass fiber 
filter maintained at a temperature of 120 ± 14°C (248 ± 25°F) or such other temperature as 
specified by an applicable subpart of the standards or approved by the administrator for a 

------par..ti.GUla;r-app.Ji.c..ati.QR, ... 11::u~--~_mass_rW_hi.4-mGl1ade--s-aR¥_ma:t@l'iru-tl.:lat-c-G:ade-±lSe-s-a-t--0I''--------
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(~ above the filtration temperature, is determined gravimetrically after the removal of 
\) uncombined water. 

Method BC - Determination of Sulfur Dioxide Emissions from Stationary Sources 
(Instrumental Analyzer Procedure) 
This method is applicable to the determination of 502 concentrations in controlled and 
uncontrolled emissions from stationary sources. A gas sample is extracted continuously 
from a stack, and a portion of the sample is conveyed to an instrumental analyzer for 
determination of 502 gas concentration using an ultraviolet (UV), nondispersive infrared 
(NDIR), or fluorescence analyzer. 

Method 7E - Determination of Nitrogen Oxide Emissions from Stationary Sources 
(Instrumental Analyzer Procedure) . 
This method is applicable to the determination of NOx concentrations in emissions from 
stationary sources. A gas sample is extracted continuously from a stack, and a portion of the 
sample is conveyed to an instrumental chemiluminescent analyzer for determination of NOx 

concentration. 

Method 8 - Determination of Sulfuric Acid and Sulfur Dioxide Emissions from Stationary 
Sources 
A gas sample is extracted isokinetically from the stack. The H2SO4 and the 502 are 
separated, and both fractions are measured separately by the barium-thorin titration 
method. 

Method 9 - Visual Determination of the Opacity of Emissions from Stationary Sources 
nus method is applicable for the determination of the opacity of emissions from stationary 
sources pursuant to § 60.11(b) and for qualifying observers for visually det~ing opacity 
of emissions. The opacity of emissions from stationary sources is determined visually by a 
qualified observer. 

Method 10 - Determination of Carbon Monoxide Emissions from Stationary Sources 
nus method is applicable for the determination of CO emissions from stationary sources 
only when specified by the test procedures for determining compliance with new source 
performance standards. The test procedure will indicate whether a continuous or integrated 
sample is to be used. The integrated or continuous gas sample is extracted from a sampling 
point and analyzed for CO content using a Luft-type NDIR or equivalent. 

Method 19 - Determination of Sulfur Dioxide Removal. Efficiency and Particulate Matter, 
Sulfur Dioxide, and Nitrogen Oxides Emission Rates 
1.0 Emission Rates. 02 or C02 concentrations and appropriate F factors (ratios of 

combustion gas volumes to heat inputs) are used to calculate pollutant emission 
rates from pollutant concentrations. 

2.0 5ulfur Reduction Efficiency and 502 Removal Efficiency. An overall 502 emission 
reduction efficiency is computed from the efficiency of fuel pretreatment systems, 
where applicable, and the efficiency of 502 control devices. 

The sulfur removal efficiency of a fuel pretreatment system is determined by 
--------------------~~~~srum¥~~~y_s~~Hh~~~cl-hea~Rt€fl~~~~~el~ef~f~e-----------

, 'j and after the pretreatment system . 

2.1 

.. _j 
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2.2 The 502 removal efficiency of a control device is determined by measuring 
the 502 rates before and after the control device. 

2.3 The inlet rates to 502 control systems (or, when 502 control systems are not 
used, 502 emission rates to the atmosphere) are determined by fuel sampling 
and analysis. 

Method 25 - Determination of Total Gaseous Nonmethane Organic Emissions as Carbon 
This method is applicable for the determination of volatile organic compounds (VOC) 
measured as total gaseous nonmethane organics (TGNMO) and reported as carbon in 
stationary source emissions. Samples are withdrawn from a stack at a constant rate through 
a heated filter and chilled condensate trap by means of an evacuated sample tank. The 
sample concentrations are measured by a FID analyzer. 

Method 25A - Determination of Total Gaseous Organic Concentration 
(Flame Ionization Analyzer Method) 
This method is used for the measurement of total organic compounds. A gas sample is 
extracted from a source through a heated sample line and glass fiber filter to a flame 
ionization analyzer (FIA). Results are reported as volume concentration equivalents of the 
calibration gas or as carbon equivalents. 

Method 26A - Determination of Hydrogen Halide and Halogen Emissions from Stationary 
Sources (Isokinetic Method) 
This method is applicable for determining emissions of hydrogen halides {HCL, HF, and 
HBr] and halogens [X2' CL2 and Brz] from stationary sources. nus method collects the 
sample isokinetically and collects the sample on a filter and in absorbing solutions and the 
analysis is performed via ion Chromatograph. 

Methods 201 and 201A - Determination of Filterable PM10 Emissions 
Methods 201 and 201A are used to determine filterable PMIO emissions from stationary 
sources_ Method 201, known as the Exhaust Gas Recycle Procedure, extracts a gas sample 
isokinetically from the source. An in-stack cyclone is used to separate PM greater than PMlO, 
and an :in-stack glass fiber filter is used to collect PMIO. To maintain isokinetic flow rate 
conditions at the tip of the probe and a constant flow rate through the cyclone, a clean, dried 
portion of the sample gas at stack temperature is recycled into the nozzle. The particulate 
mass is determined gravimetrically after removal of uncombined water. An alternate 
procedure, Method 201A, known as the Constant Sampl:ing Rate Procedure, extracts a gas 
sample at a constant flow rate through an :in-stack sizing device, which separates PM greater 
than PMlO. The particulate mass is determined gravimetrically after removal of uncombined 
water. 

Method 202 - Determination of Condensable Particulate Emissions From Stationary Sources 
This method applies to the determination of condensable particulate matter (CPM) 
emissions from stationary sources. For this project, it will be applicable to the combustion 
sources only. The method may be used in conjunction with Method 201 or 201A if the probe 
is glass-l:ined. The CPM is collected :in the impinger portion of a Method 17 type sampling 
train. The impinger contents are immediately purged after the run with nitrogen to remove 

______ -ud~jssoJ.yed sulfur dimcidagases from the impinger contents The impIDgeLSOluI:ionisu.th.u.es:::Jn...l--_____ _ 
extracted with methylene chloride. The organic and aqueous fractions are then taken to , )' 

'--
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dryness and the residues weighed. The total of both fractions represents the condensable 
particulate matter. 

Recently, an mterference problem has been identified with Method 202 as it is presently 
performed. The present method can capture gaseous 502 in the impingement train and 
mclude it along with condensed particles in the analysis. EPA is aware of this mterference 
problem and is researching changes to the method, although none have been proposed. 
Other organizations, most notably EPRI, have proposed a similar condensable particulate 
test method which does not have this mterference problem. Accordingly, BEPC requests 
that the condensable particulate fraction be determined by Method 202, if at the time Unit 1 
starts up the method has been changed by EPA to elimlnate this problem, or by an alternate 
test method acceptable to the WDEQ. 

Ontario Hydro Method - Determination of Mercury Emissions From Stationary Sources 
This method applies to the determination of elemental, oxidized, particle-bound, and total 
mercury emissions from coal-fired stationary sources. A sample is withdrawn from the flue 
gas stream isokinetically through a probe I filter system, maintained at 1200 C or the flue gas 
temperature, whichever is greater, followed by a series of impmgers m an ice bath. Partic1e­
bound mercury is collected in the front half of the sampling train. Oxidized mercury is 
collected in impingers containing a chilled aqueous potassium chloride solution. Elemental 
mercury is collected in subsequent impingers (one impinger containing a chilled aqueous 
acidic solution of hydrogen peroxide and three impingers containing chilled aqueous acidic 
solutions of potassium permanganate). Samples are recovered, digested, and then analyzed 
for mercury using cold-vapor atomic absorption (CV AAS) or fluorescence spectroscopy 
(CVAFS). . 
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SECTION 10.0 

Compliance Plan and Certification 

10.1 Evidence of Compliance with Standards 
'This application is for a PSD Construction permit only and the Title V operating permit 
application will be filed later, 12 months after startup of Unit 1. Therefore, this section is not 
yet required. Accordingly, BEPC is providing this section for information purposes only to 
demonstrate that the construction and operation of the Dry Fork Station will be wholly 
protective of the environment. 

10.2 Compliance Status 
BEPC's Dry Fork Station project will be in compliance with applicable environmental laws 
and regulations. There are no enforcement actions or compliance plans in progress for BEPC. 

10.3 Compliance Plan 
BEPC's Dry Fork Station will be in compliance with applicable requirementsi therefore, no 

('-"") compliance plan is required. 
\'--=-..J 

10.3.1 Compliance Schedule 
BEPC's Dry Fork Station project will be in compliance with applicable requirements; 
therefore, there is no compliance schedule is provided .. 

10.3.2 Other Requirements 
BEPC's Dry Fork Station project will meet other applicable requirements that become 
effective during the term of the permit as required by the WDEQ. 

10.4 Compliance Certification 
A compliance certification signed by a responsible official of BEPC's Dry Fork Station project 
will be provided as a part of the Title V permit application filed within 12 months after 
startup of Unit 1. 

10.5 Acid Rain Compliance Plan 
BEPC's Dry Fork Station will be in compliance with Title IV Acid Rain Program 
requirements. An application and compliance plan (as required) for the Dry Fork Station 
project acid rain permit will be submitted to WDEQ no later than 24 months before the date 
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Emissions Calculations 

Emission Workbook sheets include: 

/Source Number 

ES1-01 

ES1-01 

ES1-01 

ES1-01 

ES1-01 

ES1-02 

ES1·02 

ES1-03 

ES1-03 

ES1-04 

ES1-05 

ES1-05 

ES1·06 

ES1-06 

ES1-07, ES1-08, ES1-09, ES1-10, ES1-11 

ES1-12, ES1-13, ES1-14, ES1-15, ES1-16, . 
ES1·17, ES1-18, ES1-19 

ES1·20 

ES1-21, ES1-22, FS1-01, FS1-02 

FS1·04 

FS1-03 

Worksheet 

'Emission Source List 

Unit 1 Main Boiler - Criteria Emissions 

Unit 1 Main Boiler - Organlo HAPs 

Unit 1 Main Boller - Aold Gas HAPs 

Unit 1 Main Boiler - Metal HAPs 

Unit 1 Main Boiler - Condensable Organics 

Unit 1 Auxiliary Boiler· Criteria Emissions 

Unit1 Auxiliary Boiler - HAPs 

,Diesel Fire Pump - Criteria Emissions 

Diesel Fire Pump - HAPs 

Auxiliary Cooling Tower· PM and PM,o Emissions 

Emer.gency Diesel Generator - Criteria' Emissions . 

Emergency Diesel Generator - HAPs 

Inlet Gas Heater - Criteria Emi~sions 

Inlet Gas Heater - HAPs 

Coal Handling Dust Collectors - PM and PM,o Emissions 

Lime Handling Dust Collectors - PM and PM,o Emissions 

Activated Carbon Handling Dust Colleotor • PM and PM,o 
Emissions ' 

Fly Ash/FGD Waste Handling Dust Collectors, Truck Loading 
and Haul Roads - PM and PM'D Emissions 

Bottom Ash Handling Haul Roads - PM and PM'D Emissions 

Ash/FGD Waste Landfill - PM and PM'D Emissions 

Stack Parameters - Material Handling and Auxiliary Equipment 
Sources 
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Basin Electric Power Cooperative 
Dry Fork Station 
Emissions Calculations 

Emission Workbook sheets include: 

Isource Number Worksheet 

Area and Volume Sources 

!SC- Prime Modeling Results 

Revision 11 -11/07/05 

WOEa Applicati~n Form - Table l' Stack Data 
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J3asin Electric 'Power Cooperative 
Dry Fork Station 
Emission Sources 
'Revised 11-03:05 

JSource Number 

E51-01 

E51-02 

ES1-03 

E51-04 

E51-05 

'ES1-06 

E51-07 

'E51-08 

ES1-09 

ES1~10 

ES1-11 

E51-12 

E51·13 

,ES1-14 

ES1-15 

E51-16 

ES1-17 

eS1-18 

ES1-19 

ES1-20 

ES1-21 

ES1-22 

FS1-01 

FS1-02 

FS1-03 

FS1-04 

,,' 

Source Name 

Unit 1 Main Boller 

Auxiliary Boiler 

, ,Diesel Fire Pump 

Auxiliary Cooling Tower 

Emergency Diesel Generator 

'Inlet Gas H,eater 

Coal Storage SliD 1 Dust Collector 

Coal S,torage 5110 2 Dust Collector 

.Coal Storage Silo 3 Dust Collector 

·Coal Crusher House Dust Collector 

'Plant Coal 5110 Transfer Bay Dust Collector 

Pebble Lime Storage Silo Bin Vent Filter 

Pebble LIme Day Silo Bin Vent Filter 

~ime Hydrator Mixer Dust Collector No.1 

Lime Hydrator Mixer Dust Collector No.2 

Hydrated Lime Crusher Dust Collector No.1 

. Hydrated Lime Crusher Dust Collector No.2 

Hydrated Lime Silo 1 Bin Vent Filter 

Hydrated Lime Silo 2 Bin Vent Filter 

Activated Carbon Silo Bin Vent Filler 

Fly AshlFGD Waste SliD Separatorn:lIler Exhaust 

Fly AshlFGD Waste SliD Bin Vent Filter 

Fly AshlFGD Waste Disposal Truck Loading 

Fly AshlFGD Waste Disposal Haul Road 

Fiy AshIFGO Waste landfill 

Bottom Ash Disposal HaUl Road 
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,/) Basin Electric Power Cooperative 

Dry Fori<: Station 

Unit 1 Boiler (ES1-01) 

Criteria Pollutant Potential To Emit 

Peak 1000/0 75%· 50% 
Load Load Load Load Information Source 

.Nominal Net Unit output (MW) 360 368 281 185 .s&L Tech Matrix (9-2&-05) 
Unit Net Heat Rate (Btulnet kWh) 10,527 10,071 10.337 10,955 S&L Tech Matrix (9-26-05) 
Coal Feed Rate (tonslhr) 244 231 180 126 Calculated 
.Coal Feed Rate (tonslyr) 2,019,696 S&L Tech Matrix (1 Q.04.05) 
Design Coal Percent Sulfur (%) '0.47 ·0.33 0.33 0.33 'S&L Tech Matrix (9-26-06) 
,Design Coal Ash Content (%) 4.77 4.77 4.71 4.77 'S&L Tech Matrix (9-26-06) 
Design Coal Moisture Content (%) 33.80 33.80 33.80 33.80 S&L Tech Matrix (9-26-05) 
·Heat Input 10 Boilet (MMBtu/hr) 3,801 3,710 2,902 2,023 S&L Tech'Matrix (9-26-05) 
Fue! Heal Value (Gross) (Btunb) 7,800 8,046 8,046 8,046 S&L Tech Matrix (9-26-06) 
Annual Capacity Factor (%) 100 

. NOx IPSD slq level - 40 tpy] 

3o-day NOxStack Emissions (lblMMBtu) 0.07 0.07 0.07 0.07 ' S&L Tech Matrix (9-26-05) 
30-day NOxStack emissions (lbIIlr) 266 260 203 142 Calculated 
Annual NOx Stack Emissions (tpy) 1137 Calculated 

So. IPSO slg level = 40 tpyJ 

3-hr SO,Stack EmlS$/ons (Ib1MMBtu) 0.10 0.10 0.10 0.10 S&L Tech Matrix (9-26-05) 
3-hr SO.Stack Emissions (Iblhr) 380 371 290 202 Calculated. 
Annual SO.Stack Emissions (Ib1MMBlu) 0.10 0.10 0.10 0.10 S&L Tech Matrix (9-26-06) 
Annual So,SIaCk emissions (Ib11lr) 380 371 290 202 Calculated 
Annual SO.SIaCk Emlssicns (lpy) 1,625 Calculated 

co IPSO slg level = 100 tpyj 
CO emission Factor (lblMMBtu) 0.15 0.15 0.15 0.15 S&L Tech MatriX (9-26-05) 
CO Stack Emissions ,(Iblhr) 570 557 435 303 Calculated 
Annual CO Stack Emissions (lpy) 2,437 Calculated 

PM IPSO slq level = 25 tDYl 
3-hr Filterable PM Stack Emissions (Ib1MMBtu) 0.015 O.ot5 0.015 0.015 S&L Tech Matrix (9-26-05)' 

/',\ 3-hr Filterable 'PM Stack emissions (lblhr) . 57.02 55.65 43.53 30.35 Calculated 
, I Annual Rlterable PM Stack Emissions (tpy) 244 Calculated 

", . . /1 
CondensllJle PM 
3-hr Ccndensible PM Stack emissions (Ib1MMBtu) 0.0060 0.0060 0.0050 0.0060 Calculated 
3-hr Ccndenslble PM Stack emissions (Ib1hr) 18.99 18.48 14.45 10.08 Calculated 
Annual Condedslble PM Stack emissions (Ipy) 80.94 Calculated 

!2!!!.eM 
3-hrTotal PM Stack EmIssions (lblMMBlu) 0.020 0.020 0.020 0.020 Calculated 
3-hrTotal PM Stack Emissions (Iblhr) 76.00 74.13 57.96 40.42 Calculated 
Annual Total PM Stack emissions (tpy) 325 Calculated 

PM" {PSD slq level = 15 tDYI 
3-hr Filterable PM,. Stack Emissions (lblMMBtu) 0.012 0.012 0.012 0.012 S&L Tech Matrix (9-26-0s) 
3-hr Filterable PM,. Stack emissions (Iblhr) 45.61 44.52 34.82 242B Calculated 
Annual Filterable PM,. Stack emissions (lpy) 195 Calculated 
Condensible PM .. 

3-hr Condensible PM,. Stack Emlsslons (lblMMBtu) 0.0050 0.0060 0.0050 0,0050 Calculated (Sse NOtes) 
'3-hr CondenSible PM,. Stack emissions (Iblhr) 18.99 18.48 14.45 10.08 Calculated 
Annual Condensible PM,. Stack emissions (tpy) 'aO.94 Calculated 

Total PM" 
3-hr Total PM,. Stack Emissions (lbIMMBtu) 0.017 0.017 0.017 0.017 Calculated 
3-hr Total PM,. Stack Emissions (Iblhr) 64.60 63.00 49.28 34.35 Calculated 
Annual Total PM" Stack Emissions (lpy) 276 Calculated 

Lead [PSe slq level'" 0.6 !pyl 

Lead Ccncentratlon in Coal, ppm (dry basis) 2.00 2.00 2.00 2.00 Dry Fork Milie Coal Data 
Control Efficiency for Lead (%) 99 99 99 99 Controlled with Baghouse 
Lead Slack emissions Oblhr) 0.00645 0.006 0.005 0.003 Calculated 

Lead Stack Emissions (tpy) 0.027 Calculated 

Be~lIium [fSD sig level '" O.OO04l!!il 

Beryllium Concentration in Coal, ppm (dry basis) 0.30 0.30 0.30 0.30 Dry Fork Mine Coal Data 

Control EffiCiency for Berylfium (%) 99 99 ·99 99 Controlled with Baghouse 

Beryllium Stack emissions (Ib/hr) 0.00097 0.00092 0.00072 0.00050 Calculated 

Beryllium Stack Emissions (tpy) 0.0040 Calculated 

Mercury [PSD sis ievel = 0.1 teyl 

Marcury-Concentra1iorrin'Coa!;ppm-(dry-baSis) 0:05 Q,{)5 0;05 0.05 DryFOrk"Mirre-Q)a:J1)atl!: 

Control EfliCiencyfor Mercury (%) 30 30 30 30 Controlled with Baghouse 

" Mercury Stack Emissions (Iblhr) 0.0113 0.0107 0.0084 0.0058 Calculated 

,--) Mercury Stack Emissions (tpy) 0.047 Calculated 
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'Basin Electric Power Cooperative 

'Dry Fork Station 
) Unit 1 Boiler (ES1-o1) 

. Criteria Pollutant Potential To Emit 

Peak 100% 75% 50% 
Load Load Load Load Infonnation SOurce 

voc IPso siS level = 40 tpvl 
-VOO emIssIons (Ib1MMBtu) 0.00385 0.00373 0.00373 0.00373 Sal Tech Matrix (9-26-05) 

VOO emIssIons (Ibmr) 14.63 13.84 10.82 7.55 Cafculated 
.Annual voe emIssions (tpy) 60.61 Calculated 

§Ulfu!l~ 6G1d Ml!!t ~~ ~lg II!.!!lli = Zb!~ 
SCl'tlbber Control Efficiency for H.sO. (%) 90 .90 90 90 S&L Tech Matrix {9-26-05} 

.H.s0.Stack emissions (Ib1MMBTU) 0.0025 0.0025 0.0025 0.0025 Sal Tech Matrix (9-26-05) 

Controlled !i.so. Emissions (lblhr) 9.50 9.28 7.26 5.06 Calculated 

H.sO.Stack EmiSSions (tpy) '40.62 Calculated 

Fluorides [PSD SiS I!rii! = a 1m1 
F Content In Coal, ppm (dry basis) 80 '80 80 aD Dry Fork Mine Coal Data 

'SCl'tlbber Control Efficiency lor HF (%0) 90 90 90 90 Sal Tech Matrix (9-26-05) . 
HFStack emissIons (Ib1MMBtu) O.qoosg 0.~9 0.00069 0.00069 S&L Tech Matrix (9-26-05) .. 

.HFStack "missIons (Iblhr) 2.62 2.56 2.00 1.40 Calculated 
Annual HF Slack Emissions (tpy) 11.21 .Calculated 

H~drmlen Chloride INa PSD sl.!! leveD 
'CL Content In Coal; ppm (dry basis) 100 100 ~OO 100 Dry Fork Mine Coal Data 

SCl'tlbber Control Efficiency 'or HOI. (%) 90 90 90 90 Sal Tech Matrix (9-26-(5) 
HCLSlack emissions (Ib1MMStu) 0.00065 0.000S5 0.000S5 .0.000S5 S&L Tech Matrix (9-26-05) 
HOLStack emissions (Ib1hr) 3.23 3.15 2.47 1.72 calCulated 

HCLStack emissions (tpy) 13.81 Calculated 

Ammonium Sulfate lNo PSD sig level] 

i :~) 
(NH.>.sO. Stack Emissions (Ib1MMBTU) 0.000402 0.000402 0.000402 0.000402 S&LTech MatriK(IQ.04-05) 

\ Control Ef!Iclncleny for (NH.>.sO. (%) 90 SO SO 90 S&L Tech Matrix (9-26-05) 
(NH.>.sO. Stack Emissions (Ib1hr) 1.63 1.49 1_17 0.81 CalCulated 

(NH.>.sO. Stack Emissions (tpy) 6.53 CalCUlated 

.Ammonla [No PSD slg leven 
Ammonia Slip, ppmvd 2 2 2 2 S&L T~h Matrix (9-26-05) 
Ammonia emissions (lblhr) 3.94 3.85 3.01 2.10 S&L Tech Matrix (9-26-05) 
Ammonia emissions (Spy) 16.85 Calculated 

OrganiC Fraction .of Condensible ~o PSD sl!lleve!] 
Condensible Organic Stack Emissions (Ibllon) 0.0077 0.0077 o.oon o.oon Calculated (See Notes) 
Condenslbte OrganIc Stack Emissions (Ihlhr) l.a8 1.78 1.39 0.97 Calculated 

C"ndenslble Or9anlc Slack EmissIons (lblMMBTU) 0.00049 0.00048 0.00048 0.00048 Ca)culated -
Condensible Organic Stack Emissions (Ipy) 7.78 Cafculated 

·.Elemental Carbon [No PSD siS level] 
'Elemental Carbon Slack Emissions (lblMMBTU) 0.000060 0.000060 0.000060 0.000060 Calculated (See Noles) 

Elemental Carbon Slack Emissions (lblhr) 0.23 0.22 0.17 0.12 CalCUlated 
Elemental Carbon Slack emissions (Spy) 0.97 calCulated 

Stack CondlUons 
Stack Height (feet) 500 500 500 500 S&L Tech Matrix (9-26-05) 

Stack Height (m) 152 152 152 152 calCulated 

Slack Exit Diameter (feet) 19.50 19.50 19.50 19.50 S&L Tech Matrix (9-26-(5) 

Stack exit Diameter (m) 5.94 S.94 5.94 5.94 Calculated 

Stack exit Temperature (degF) • 170 170 170 170 S&L Tech Matrix (9-26-05) 

Stack ExItTemperature (K) 350 350 350 350 Calculated 

Stack ExIt RoW (acfm) 1,507,797 1,425,248 1.115.026 777.,298 S&L Tech Matrix (9-26-05) 

) 
Stack Exit'Area (ti') 299 299 299 299 Calculated 

Stack exit Velocity (Ips) 64.15 79.54 62.23 43.38 calCulated 
, ..../ 
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'Basin Electric 'Power Cooperative 
'Dry.Fork Station 
Unit 1.Boiler {ES1-01) 
Criteria Pollutant Potential To Emit 

.$tack ExIt Velocity (mfs) 

Notes: 

Peak 
load 

25.65 

1) Annual ton estimate for each pollutant based on 100% capacity factor for unh operalion. 

100% 
load' 

24.24 

75% 
'load 

16.97 

50% 
load 

13.22 

Infor.mation Source 
Calculated 

2) Lead, Beryllium and Mercury Emissions are estimated based on coal analysis. Control effICiency for 1tace metals based on G\ql6Cted removal with baghouse. Trace Metal Emissions (IbIhr) ~ 
[Metal ooncentration in coal in ppm J 11)'6] x [Goal Burned (tonslhr)) x 11 - Control Sf for Metal) x [2000 lbIton) x [I-Moisture Content) 
'3) H,SO. emissions based on 2"k conversion of SO, to suffuric acid 
4) No modeling signiflCallCEllevel has been establlshed for VOC. From the EPA NSR Worl<shop Manual: No significant ambient concentration has been estabf"JShed. Insteati any net 
. emission increase of'1oo tpy of VOC subject to PSD would be requin3d to perform an ambient impact analysis.. . 
5) HF Emissions are based on the F content in coal. 
6) HOI Emissions are based on the CI content in coal. 
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Basin Electric -Power Cooperative 
Dry Fork Station 
Unit 1 Boiler (ES1-01) 
Organic HAP Emissions 

Coal Bumed at Peak load 
Annual Coal Bumed at 100% Load 

244 tonslht 
2,019,696 tonsfyl' 

Controlled Hourly , 
Emission Factor Emissions at Peak Controlled Annual 

Pollutant (Jb/ton) Load (Ibfhr) : Emissions (tpy) 

· Biphenyl 1.70E..Q6 4.14E..Q4 1.72E..Q3 
Acenaphthene 5.10E..Q7 1.24E..Q4 5.15E-04 

· Acenaphthylene 2.50E..Q7 S.09E-05 2.52E-04 
Anthracene 2. 1 OE..Q7 5.12E-QS 2.12E-Q4 

· Benzo(a}anthracene 8.00E-QS 1.95E·OS 8.0SE..Q5 
Benzo(a}pyrene 3.BOE..QS 9.26E..Q6 3.S4E-05 

· BenzO(b,J,k)ftuoranthene 1.10E-Q7 2.SBE-05 1.11E-04 
: Benzo{g,h,i)perylene 2.70E-QS 6.SSE-OS 2.73E-05 
Chrysene 1.00E..Q7 2.44E·05 1.01E·04 

· Fluoranthene 7.l0E..Q7 1.73E-04 7.17E-Q4 
Fluorene 9.l0E..Q7 2.22E..Q4 9.19E..Q4 
Ideno(1,2,3·cd}pyrene 6.l0E-OS 1.49E-OS 6.16E-05 
Naphthalene 1.30E-QS 3.17E-03 1.31E-02 
Phenanthrene 2.70E-06 .. S.5SE-04 2.73E-03 
Pyrene 3.30E..Q7 S.04E-05 3.33E..Q4 
5-Methyl chrysene 2.20E-QS 5.3SE·OS 2.22E-05 
TotalPAH 5 •. 061:-03 2.101:-02 

Acetaldehyde S.70E-04 1.39E-Ol S.76E-Ol 
Acetophenone 1.50E-05 g.65E..Q3 1.S1E-02 
Acrolein 2.90E-04 7.07E..Q2 2.93E-Ol 

· Benzene 1.30E..QS S.17E-01 1.31E+OO 
Benzyl chloride 7.00E-Q4 1.71E-Ql 7.07E-Ol 
Bis(2-ethylhexyl)phthalate 7.30E..QS 1.78E-02 7.S7E-02 
Bromoform S.90E-QS 9.50E·OS 3.94E-02 

· Carbon disulfide 1.30E-04 S.17E..Q2 1.S1 E-01 
2-Chloroacetophenone 7.00E-OS 1.71E-03 7.07E-OS 
Chlorobenzene 2.20E..QS S.36E-03 2.22E..Q2 
Chloroform S.90E-oS 1.44E-02 5.9SE-02 
Cumene 5.30E-oS 1.29E-03 S.35E-03 
Cyanide 2.S0E-Q3 S.09E-Ol 2.S2E+oO 
2,4-Dinitrotoluene 2.BOE-07 6.82E-OS 2.8SE-04 
Dimethyl sulfate 4.80E..QS 1.17E-02 4.S5E-02 
Ethyl benzene 9.40E-OS 2.29E-02 9.49E-02 
Ethyl chloride 4.20E-QS 1.02E-02 4.24E-02 
Ethylene dichloride 4.00E..QS 9.7SE-03 4.04E-02 
Ethylene dibromide 1.20E..QS 2.92E-04 1.21E-03 
Fonnaldehyde 2.40E-04 5.85E-02 2.42E-Ol 
Hexane .'. 6.70E-05 1.S3E-02 S.77E-02 
lsophorone S.80E-04 1.41E-01 5.S6E-Ol 
Methyl bromide 1.60E-04 3.90E-02 1.62E-01 
Methyl chloride 5.S0E-04 1.29E-Ol 5.35E-01 
Methyl ethyl ketone 3.90E-04 9.S0E-02 S.94E..Ql 
Methyl hydrazine 1.70E-04 4.14E-02 1.72E-Ol 
Methyl methacrylate 2.00E-OS 4.87E-03 2.02E-02 
Methyl tert butyl ether 3.S0E-OS S.53E..Q3 3.53E-02 
Methylene chloride 2.90E-04 7.07E-02 2.93E-Ol 
Phenol 1.S0E-05 3.90E-03 1.62E-02 
Propionaldehyde 3.BOE-04 9.26E-02 3.84E-01 
Tetrachloroethylene 4.S0E-05 1.05E·02 4.34E-02 
Toluene 2.40E-04 5.8SE-02 2.42E-01 
J,:1.,:1-1)j~bIQ[OOttL8!le 2"OQE..QS 4.~IE;-9.3 2.Q2E-Q2 . 

· Styrene 2.50E-OS S.09E-03 2.52E-02 
Xylenes 3.70E-05 9.02E-03 3.74E-02 
Vinyl acetate 7.60E-06 1.SSE-03 7.S7E-03 
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Source 
AP-42, Table 1.1-13 
AP-42, Table 1.1-13 
AP-42, Table 1.1-13 
AP-42, Table 1.1-13 
AP-42, Table 1.1-13 
AP-42, Table 1.1-13 
AP-42, Table 1.1-13 
AP-42, Table 1.1-13 
AP·42, Table 1.1-13 
AP-42, Tablel.l·l3 
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AP-42, Table 1.1-14 
AP-42, Tablel.l~14 
AP-42, Table 1.1-14 , 
Ap-42, Table 1.1-14 
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AP-42, Table 1.1-14 
AP-42, Table 1.1-14 
AP-42, Table 1.1-14 
AP-42, Table 1.1-14 
AP-42, Table 1.1-14 
AP-42, Table 1.1-14 
AP-42, Table 1.1-14 
AP-42, Table 1.1-14 . 
AP-42, Table 1.1-14 
AP-42, Table 1.1-14 
AP-42, Table 1.1-14 
AP~42, Table 1.1-14 
AP-42, Table 1.1-14 
AP-42, Table 1.1-14 
AP-42, Table 1.1-14 
AP-42, Table 1.1-14 
AP-42, Table 1.1-14 
AP-42, Table 1.1-14 
AP-42, Table 1.1-14 
AP·42, Table 1.1-14 
AP-42, Table 1.1-14 
AP-42, Table 1.1-14 
AP-42, Table1.1-14 
AP-42, Table 1.1-14 
AP-42, Table 1.1-14 
AP-42, Table 1.1-14 
. AP-42o T$le 1.1-14 
AP-42, Table 1.1-14 
AP-42, Table 1.1-14 
AP-42, Table 1.1-14 



. ,Basin,Electric Pow~r Cooperative 
:Dry F9rk Station ' 
Unit 1-Boiler{ES1"()1) 
Organic HAP Emissions 

Coal Burned at Peak Load 
Annual Coa! Burned ,at 100% Load 

, 

244 tomllhr 
2,019,696 tons/yr 

, Controlled Hourly 
, Emission Factor EmissiOns at Peak . Controlled Annual 

: PoOutant • (Ibltan) , Load (Iblhr) " Emissions (tpy) , :Saurce 

: Total Organics 2.24E+OO 9.2SE+OO 

Notes: 
1) Short tenn emissions estimated at peak load conditions and annual emissions are estimated at 100% load condition. 
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Basin Electric :Power Coo,perative 
Dry ·Fork 'Station 
·Unit 1 Boiler (ES1-01) 

I) Acid Gas HAP ,Emissions 

.. "'\ 
, I 

./ 

;:)cruuuer 
Control Short Term 

Efficiency 'Emissions (Ib/hr) : Annual Emissions (tpy) 
HCL. : 90 3.23 13.81 
HF 90 2.62 11.21 

Total Acid Gas HAPs 25.02 

Notes: 
1) See Unit 1 'Boiler Worksheet for HCL and HF emission calculations. 
2} Emissions based on1 00% Capacity Factor ! 

3) Short term ,emissions estimated at peak load conditions and annual emissions ,are estimated at 
1 00% load condition • 
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Baslll Illectrlc poter Cooperative 
Dry I'ork StEltlon 
Unit 1 Boller (ES -01) 
Trace Metal HAP missions 

Coal Feed Rala dl PJk Load 
Coal Molslu re I 
Annual Coal I'aed Ralj 01100% Load 

UnconlrolJed Eml.Bieri. (Iblhr) 

Jlled Emissions I 

Total Traca Matal HA s 

Noles: 

243.7 lonS/hr 
33.8 % 

2,019,696 lons/yr 

Antimony (Sb) Arsenic (As) 

1.0 
323E-Ol 

00 
3.23E·@ 
1.341:,02 

-'0.48 Ipy 

1.0 
323E·OI -- "00 
3.23e:03 
1,341:,02 

-r--

Berytnum (Be) Cadmium (Cd) 

0.3 0.2 
9.6SE-02 6.45E·02 

99 99 
9.681:-04 6.45E·04 
4.01E-03 2.67E·03 

\. 
. / 
\.._/ 

Trace Elamenl Anal als_{p.p.m c! 

Chromium (Cr) CobelllCo) LaadlPb) 

3.0 2.0 2.0 
9.68E·Ol 6.45E·Ol 6.45E·Ol 

99 99 99 
9.68E· 3 6.45c·03 6.45E·03 
4.01E·02 2.671:·02 2.67E·02 

basis 

MlII!!1anesa (Mnt 

8.0 
2.58E+OO 

99 
2.58E002 
1.07E.Ql 

2) Short-leon polentl 10 stllllomls.lons (Ib/ht) = [Conceilliallon (ppm) 110"6j X [Coal Eiumed (tons/h., al Peak Load] x 2000 Ibllon x [1·Cotil MolsiuTe %1100] x [l-control elilclehcy]. 
\) E,rilsslbns lor I-lAP~' based on Mellil concentmlloris h, coal. . . 

3) Annual potenllallo mil emissions (Ipy) = [ConCenlrallon (ppm) II 0"6] x [Coal Bumed (Ioils/yr) all00% Load] x [l·Coal Moisture %1100] x [l-control afffcioncy!. 
4) Assumed 99% cont 01 elfIClency lor lhebligMouSe f?, all melals except Meroury and Selenium. 

., 

" 
\ 
! 

'-.,--/ 

.. 

Mercl,lr}' (Hg). Molybdenum(Mo) Nickel (NI) Selenium (So) 

0.05 1.0 4.0 1.01 
1.61E·02 3.23E.Ol 1.29E+OO 3.23E'()1 

30 . 99 99 90 
1.13E.() 3.231::,0 .1.29E·02 . 3.23E·02 
4.6BE-02 . 1:34E·02 6.35E-02 1.34E-Ol 
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Basin Electric Power Cooperative 
Dry Fork Station 
Unit 1 Boiler (ES1-01) 
Condensable Organic Emissions 

Emission 
, Pollutant Factor (Iblton) 
B~henvl 1.70E·06 

: Acenaphthene 5.10E-07 
, Acenaphthylene 2.50E-07 
Anthracene 2.10E-07 

" Benzo a)anthracene 8.00E·08 
, Benzo a)pyrene 3.80E·08 
Benzo b,i,k)fluoranthene 1.i0E·07 

, Benzo :g,h,i)perylene 2.70E-08 
Chrysene i.00E·07 
Fluoranthene 7.10E·07 
Fluorene 9.10E-07 
Idenor1,2,3·cd)pvrene 6.10E·08 

: Naphthalene 1.30E·05 
, Phenanthrene 2.70E·06 
, Pyrene 3.30E·07 
5-Methyl chrysene 2.20E-08 

· Acetaldehyda 5.70E-D4 
Acetophenone 1.50E·05 
AcroleIn 2.90E-04 

• Benzene 1.30E·03 
: Benzyl chloride 7.00E·04, 
Bis(2-ethylhexyl)phthalate 7.30E·05 
Bromoform 3.90E-DS 
Carbon disulfide 1.30E·04 
2-Chloroacetophenone 7.00E-D6 
Chlorobenzene 2.20E-DS 
Chlorofonn S.90E-D5 

• Cumene 5.30E-06 
I Cyanide 2.50E-DS 
2,4·Dinitrotoluene 2.BOE-07 
Dimethyl sulfate 4~BOE-OS 

· Ethyl benzene 9.40E·05 
• Ethyl chloride 4.20E-DS 
: Ethylene dichloride 4.00E-OS 
Ethylene dibromide 1.20E-Oe 
Formaldehyde 2.40E-D4 
Hexane 6.70E-OS 

: Isophorone 5.80E-04 
: Methyl bromide 1.60E-04 
Metllyl chloride 5.30E-04 

, Methyl ethyl ketone 3.90E-04 
Methyl hydrazine 1.70E-04 
Methyl methacrylate 2.00E-05 
Methyl tertbutvl ether 3.S0E-OS 
Methylene chloride 2.90E-04 
Phenol 1.60E·05 

: ProQionaldehyde 3.80E-04 
Tetrachloroethvlene 4.30E-DS 
Toluene 2.40E-D4 
1,1,1-Trichloroethane 2.00E-05 

· Styrene 2.50E-D5 
Xylenes 3.70E-DS 
:lJinyl.acetate 7-.60E.o6 

.. Boiling 
Temperature (C) Boiling 

at1-atm Temperature (F) 
255 491.0 
279 534.2 
265 509.0 
340 644.0 

437.6 819.7 
495 923.0 
169 336.2 

448 838.4 
375 707.0 
295 563.0 
536 996.8 
218 424.4 
340 644.0 
404 759.2 

. , 

20.1 68.2 
201.7 39S.1 
52.7 126.9 
80.1 176.2 

179.3 354.7 
286.9 . 548.4 
149.S 301.1 
46.2 115.2 
245 473.0 
130 266.0 

61.7 143.1 
151 303.8 

300 572.0 
189 372.2 

136.2 277.2 
12.3 S4.1 
83.S 182.3 

131.7 269.1 
·19.5 -3.1 

69 156.2 
215.4 419.7 
3.56 38.4 

-11.6 11.1 
79.6 175.3 
87.8 190.0 
100 212.0 

55.2 131.4 
39.8 103.6 

181.7 359.1 
49 120.2 

121.1 250.0 
110.6 231.1 
74.1 165.4 

145.2 293.4 
144 291.2 

7.2.3 1.62..1-
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Emission Factor 
: Organic Condensible 
Emission Factor 

(Iblton) , ' (lbltan) 

- 7.70E·03 
- , -
-
-
-
-

2.70E-08 
---
-
-
-
-

2.20E-08 
5.70E-04 

-
2.90E-04 
1.30E-03 

-
-
-

1.30E-04 
. 

2.20E-OS . 
5.90E-DS 

-
2.50E-OS 

-
-

9.40E-05 
4.20E-05 

' 4.00E-OS 
1.20E-06 

. 

2.40E-04 
6.70E·05 

-
1.60E-04 
5.30E-04 
3.90E-04 
1.70E-04 
2.00E·05 
3.50E-OS 
2.90E-04 

-
3.80E-04 
4.30E-05 
2.40E-04 
2.001:-05 
2.50E-05 
3.70E-05 
Z6DSOB. 



'\ 
. ) 

" ,/ 

J 

,Basin ,E.fectric Power Cooperative 
DryFork Station 
Unit 1 Auxiliary Boiler (ES1-Q2) 
Criteria ,Pollutant Potential To Emit 

, Heat Input Rating (MMBTu/hr) 134.1 
Fuel Type Natural Gas 

"Maximum NG Consumption (scflhr) 131,471 
, Annual Hours of Operation (hr/yr) 2,000 
Annual NG Consumption (MMscf/yr)) 263 

, Natural Gas Heating Value (Btu/sct) 1,020 

-Emission 

( 

Emission Factor Factor • Maximum Hourly 
" (lb/MMBTU) (lb/MMscf) , Emissions (Iblhr) 

'NOx O.OS .7.24 
CO 0.11 14.68 

, S02 O.S 7.89E-02 
,PM10 7.6 (" 1.00 
VOC 5.S 7.23E-01 

,:; ',·Lead 5.00E-04 S.S7E-OS 

Notes: 

Maximum 
Hourly : Annual 

:Emissions Emissions 
(gls) (tpy) 

9.12E-01 7.24 
1.8SE+OO 14.68 
9.94E-'03 7.89E-02 
1.2SE-01 1.00 
9.11 E-02 ,0.72 
8.28E-OS S.57E-05 

1) Emission factors for NOx and CO obtained from vendor design data - Rentech Boiler Systems. 
January 2005, Page 7 ~ Predicted Performance at 100% MCR, Natural Gas 

2) Emissionfactors for NOx and CO were increased by SO% from the data provided by the vendor~ - as 
the values provided were design data and not performance guarantees. 
3) Emission factors for other criteria pollutants from AP-42 Fifth Edition, Table 1.4-2; Revision 7/98. 

'4) Assume Total PM Emission Factor in AP-42, Table 1.4-2 as PM10 Emission Factor. 
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Basin Electric Power Cooperative 
Dry Fork Station . . 
Unit 1 Auxiliary Boiler (ES1-02) 
HAP :Emissions 

Max Heat Input 
Annual Heat Input 

134 MMSTU/hr 
1,174,71-6 MMBTU/yr 

Emission 
Factor Hourly Emissions 

~ 

Natural Gas Bumed 
Natural Gas Burned' 

Annual Emissions 

0.13 MMscf/hr 
263 MMscf/yr 

Pollutant (lb/MMscf) (Iblhr) (tpy) . Source , 
Arsenic 2.00E-04 2.SSE-05 2.SSE·05 AP-42, Table 1.4-4 
Beryllium 1.20E-05 1.SBE-06 1.58E·06 AP-42, Table 1.4-4 

. Cadmium 1.10E-OS 1.45E-04 1.45E-04 AP-42, Table 1.4-4 
Chromium 1.40E·03 1.84E-04 1.84E-04 AP-42, Table 1.4-4 
Cobalt 8.40E-05 1.10E-05 1.10E-05 AP-42, Table 1.4-4 
Manganese 3.S0E-04 S.OOE-05 S.OOE-OS AP-42, Table '1.4-4 
Meroury 2.60E-04 3.42E-OS 3.42E-DS AP-42, Table 1.4-4 
Nlokel 2.10E-03 2.76E-04 2.76E-04 AP-42, Table 1.4-4 

. Selenium 2.40E-05 3.16E-06 3.16E-06 AP-42, Table 1.4-4 
Total Metal HAPs 7.31E-04 7.31E-04 

: 2-Methylnaphthalene 2.40E-05 S.16E-06 3.1SE-06 AP-42, Table 1.4-3 . 
. S-Methylohloranthrene 1.80E·06 2.S7E·07 . 2.37E·07 AP-42, Table 1.4·3 
7,12-Dimethylbenz(a)anthracene 1.S0E-05 2.10E-06 . .2.10E-OS AP-42, Table 1.4-3 
Aoenaphthene 1.80E-06 2.S7E-07 2.37E-07 AP-42, Table 1.4-S 
Aoenaphthylene 1.80E-OS 2.37E-07 2.37E-07 AP-42, Table 1.4-3 
Anthracene 2.40E·06 3.16E·07 a.1SE-07 AP-42, Table 1.4-3 
Benz(a)anthracene 1.80E-06 2.37E-07 2.37E-07 AP-42, Table 1.4-3 
Benzene 2.10E-03 2.7SE-04 2.7SE-04 AP-42, Table 1.4-3 
Senzo a)pyrene 1.20E-06 1.58E-07 .. 1.58E-07 AP-42, Table 1.4-3 
Banzo b)lIuoranthane 1.80E-06 2.37E-07 2.37E-07 AP-42, Table 1.4-3 
Benzo :g,h,ijperylene 1.20E-OS 1.58E-07 1.58E-07 AP-42, Table 1.4-3 

. Benzo k)f1uoranthene 1.80E-06 2.37E-07 2.37E-07 AP-42, Table 1.4-3 
Chrysene 1.80E-06 2.37E-07 2.37E-07 AP-42, Table 1.4-3 
Dibenzo(a,h)anthracene 1.20E-OS 1.58E-07 1.58E-07 AP-42, Table 1.4-3 
Dichlorobenzene 1.20E-03 1.SBE-D4 1.S8E-04 AP-42, Table 1.4·3 
Fluoranthene S.OOE-06 3.94E-07 3.94E-07 AP-42, Table 1.4-S 
Fluorene 2.80E-06 3.S8E-D7 3.68E-D7 AP-42, T.able 1.4-3 
Formaldehyde 7.50E-02 9.86E-03 9. 86E"()3 AP-42, Table 1.4·3 
Hexane 1.80E+OO 2.37E-01 2.37E-01 AP-42, Table 1.4-S 
Indeno 1,2,3-cd)pyrene 1.80E-OS 2.37E-07 2.37E-07 AP-42j Table 1.4-3 

'. Naphthalene . 6.10E-04 8.02E-05 8.02E-05 AP-42, Table 1.4-3 
Phenanathrene 1.70E·05 2.24E-06 2.24E-06 AP-42, Table 1.4-3 
I Pyrene 5.00E-06 6.57E-07 6.57E-07 AP-42, Table 1.4-3 
Toluene SAOE-03 4.47E-04 4.47E·04 AP-42, Table 1.4-3 
Total Organic HAPs 2.47E-01 2.47E-01 
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Basin Electric Power Coopera~ive 
Dry -Fork .station 
Fire Pump (ES1-03) 

Engine Power (BHP) 
Diesel Fuel Heating Value (Btu/gal) 
Maximum Fuel Firing Rate (MMBtu/hr) 
Maximum Hours of Operation (hrs/yr) 

Emission Factor ' Emissions 
(Ibslhp-hr) (I b/hr) 

:NOx 3.10E-02 1.12E+01 
:CO 6.68E-03 2.40E+OO 
S02 2.0SE-Q3 7.38E-01 

: PM10 2.20E-03 7.92E-01 
:VOC 2.S1E-03 9.0SE-01 

Notes: , 

360 S&L - 9/26/05 
141,000 

2.78 Estimated based on BHP 
'500 

, ' Emissions (tpy) 

2.79E+OO 
6.01E-01 
1.8SE-01 
1.98E-01 
2.26E-01 

1) Engine power and hours of operation based on Engineering 'Estimates"from S&L received on 
'September 26, 200S. 
2) Emission F~ctors are from AP-4~ Table 3.3-1 for Diesel Fuel. 
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Basin ·Electric Power Cooperative 
Dry ·Fork Station 
:Fire :Pump ·(ES1-03) 
.HAP Emissions 

Engine Power (BHP) 
M~imum 'Fu~1 Firing Rate (MMBtU/hr) 
Maximum Hours of Operation (hrl?/yr) 

Pollutant 

· Benzene 
Toulene 
XyJenes 

· Propylene 
1 ,3-Butadiene 
Formaldehyde 
Acetaldehyde 
Acrolein 

· Naphthalene 
Total HAPs 

360 
·2.78 

500 

Emission' 
Factor 
(lb/MMBtu) 

9. 33E-04 
4.09E-04 
2.85E-04 
2.58E-03 
3.91E-05 
1.18E-03 
7.67E-04 
9.25E-OS 
BA8E-OS 

.~ Notes: 
'\, .. ) 1) Emission Factors are from Ap·42 Table 3.3-2. 

". ) 

Annual 
Emissions 
(Ib/yr) 

1.30E+OO 
5.68E-01 
3.96E-01 
3.59E+OO 
5.43E-02 
1.64E+OO 
1.07E+OO 
1.29E-01 
1.18E-01 

8.85E+OO 
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. Source 

AP-42, Table 3.3-2 
AP-42, Table 3.3-2 
AP-42, Table 3.3-2 
AP-42, Table 3.3~2 
AP-42, Table'3.3-2 
AP-42, Table 3.3-2 
AP-42, Table 3.3-2 
AP-42, Table 3.3-2 
AP-42, Table 3.3-2 
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"8a~inElectric Power Cooperative 
Dry Fork Station 
Auxilary Cooling Tower (ES1~04) 

· Water Row Rate (gal/min) 
Flow of coolillgwater (Ibs/hr) 

· IDS of blowdown (mg/I or ppmw) 
: Flow of dissolved solids (Ibs/hr) 
Fraction of flow producing PM10 drift (See Note 2) 
Control efficiency of drift eliminators (gal drift/gal flow) 
PM emissions from tower (Ib/hr) 
PM10 emissions from tower (Ib/hr) 

PM emissions from tower (tpy) 
PM10 emissions from tower (tpy) 

PM10 emissions from each tower cell (Ib/hr) 

PM10 emissions from each tower cell (gls) 

Other Parameters 
· Number of cells per tower (outlet fans) . 
Height at cell release (ft): 
Height at cell release (m): 
Discharge flow per cell (ACFM): 
Diameter of each cell (ft): 
Diameter of each cell (m): 
Area of cell discharge (ft): 
Average Temperature of cell discharge (degF): 
Average Temperature of cell discharge (K): 
Exit Velocity ift/s): 
Exit Velocity (m/s]: 

Notes: 
1) Cooling Tower data based on Engineering Estimates and data from S&L 

17,000 S&l - 9/30/2005 
8,506,800 Calculated 

6,000 Engineering Estimate 
51,041 Calculated 

0.240 See Note 2 
0.000005 Engineerillg Estimate 

0.255 Calculated 
0.061 Calculated 
1.118 Calculated 
0.268 Calculated 

0.010 Calculated 

0.00129 Calculated 

6 S&l - 9/30/2005 
15.0 S&l - 9/30/2005 
4.57 Calculated 

65,000 Sal - 9/30/2005 
8.0 S&l - 9/30/2005 

2.44 Calculated 

50 Calculated 
77 Engineering Estimate 

298.16 Calculated 
21.6 Calculated 
6.57 Calculated 

2) From ·Calculating Realistic PM10 Emissions From Cooling Towers' (J. Reisman, G. Frisbie). Presented at 2001 AWMA 
Annual Meeting. 
3) TDS based on Engineering Estimates. 

DEQ/AQD 000178 

, 



Basin Electric Power Cooperative 
Dry Fork Station 
Emer~ency :Diesel,Generator {ES1-05} 

Engine Power (BHP) 
Diesel Fuel Heating Value (Btu/gal) 
Maximum 'Fuel Firing Rate (MMBtu/hr) 
Maximum Hours of Operation (hrs/yr) 

, 'Emission Factor Emissions 
\ (I bs/hp-hr) (I b/hr) 

,NOx , 2.40E-02 5.70E+01 
eo 5.50E-03 1.31 E+01 

S02 4.0SE-04 ' 9.61E-01 
PM r 7.00E-04 ,1.66E+OO 
voe 7.05E-04 1.68E+00 

Notes: 

2377 S&L - ,9/26/05 
141,000 

16.82 S&L - 9/26/05 
500 

Emissions (tpy) 

1.43E+01 

3.27E+00 
2.40E-01 ) 

4.16E-01 
4.19E-01 

1) Engine power and hours of operation based on engineering estimates from S&L received 
on S,eptember.26, 2005. , 

(/-,,) 2) Emission Factors are from AP-42 Table 3.4-1 for Dies~1 Fuel.'The emission factor 'for NOx 
'- ,~,,/ represents em uncontrolled emission factor.~ , ' : , , 

3) TOC emissions are essentially equal to voe emissions. 
4) Sulfur content was assumed ,to be 0.05% of diesel fuel. 

) 

DEQ/AQD 000179 



() Basin Electric Power Cooperative 
Dry Fork Station 
Emergency :DieselGenerator (ES1-05) 
HAP Emissions 

Engine Power (BHP) 
Maximum Fuel Firing Hate'(MMBtulhr) 
Maximum' Hours of Operation (hrs/yr) 

Emission 

2,377 

16.82 
500 

Annual 
Factor Emissions 

Pollutant (lb/MMBtu) (Ib/yr) 

Benzene 7.76E-04 6.S3E+OO 
Toulene 2.81E-04 2.36E+OO 
Xvlenes 1.93E-04 1.62E+OO 
Formaldehyde 7.89E-05 6.64E-01 
Acetaldehyde 2.S2E-05 2.12E-01 
Acrolein 7.88E-OS· 6.S3E-02 
Naphthalene ·1.30E-04 .. 1.09E+OO 
Total HAPs 1 . .2SE+01 

Notes: . 
1) Emission Factors are from AP-42 Table 3.4-3 andTab.le 3.4-4. 
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Source 

AP-42, Table 3.4-3 
AP-42, Table 3.4-3 
AP-42, Table 3.4-3 
AP-42, Table 3.4~3 
AP-42, Table 3.4-3 
AP-42, Table 3.4-3 
AP-42, Table 3.4-4 
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Basin Electric Power Cooperative 
Dry Fork Station 
Unit 1 In1et Gas Heater ·.(ES1-06) 
Criteria 'Pollutant ,Pot~ntial To :Emit 

Heat Input Rating (MMBTUlhr) 8.36 
Fuel Type Natural Gas 

; Maximum NG Consumption (scf/hr) 8,196 
, Annual Hours of Operation (hr/yr) 2,SOO 
Annual NG Consumption (MMscf/yr) 20.S 

, Natural Gas Heating Value (Btu/sef) 1,020 

, I Maximum 
, Hourly 

Emission Factor 'Emissions Maximum Hourly 
(lb/MMscf) (Iblhr) , Emissions (g/s) 

NOx 100 8.20E-01 1.03E-01 
eo 84 6.8BE-Q1' 8~67E-02 

S02 '0.6 4.92E-03 6.20E-04 
PM10 7.6 6.23E-'O.2 7.85E-03 
voe 5.5 ,4.51E-02 5.68E-03 
Lead 5.00E-04 4.10E-06 S.16E-07 

Notes: 
1) Information for the Inlet Gas Heater based 'on the ~ngineering estim,ates. 

'Annual 
Emissions; 

(tpy) 
1.02 
0.86 

6.1SE-03 
0.08 
0.06 

,5.12E-06 

2) Emission factors for criteria pollutants from AP-42 Fifth Edition, Table 1.4-1 and Table 1.4-2. 
3) Assume Total PM Emission Factor in AP-42, Table 1.4-2 as' PM10 Emission Factor. 
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Basin "Electric Power Cooperative 
Dry Fork Station 
Unit 1 Inlet Gas Heater (ES1-06) 
HAP Emissions 

Max Heat Input 
Annual Heat Input 

8.36 MMBTUlhr 
20,900 MMBTU/yr 

Emission 
" Factor . Hourly Emissions 

Natural Gas Burned 
Natural Gas Burned 

Annual Emissions 
Pollutant (lbIMMsCf) (Iblhr) . (tpy) 
Arsenic 2.00E-04 1.64E-OS 2.0SE-06 
Beryllium 1.20E-OS 9.84E-08 1.23E-07 
Cadmium 1.10E-OS 9.02E-OS U3E·05 
Chromium 1.40E-OS 1.l5E-05 1.43E-05 
Cobalt 8.40E-05 6.88E-07 8.61E-07 
Manganese 3.S0E-04 3.liE-OS 3.S9E·06 
Mercury 2.S0E-04 2. 13E-OS 2.SSE-OS 

" Nickel 2.10E-03 1.72E-05 2.1SE-OS 
Selenium 2.40E-05 1.97E-07 2A6E-07 
Total Metal HAPs 4.56E-05 S.70E-oS 

" 2-Methylnaphthalene 2.40E-OS 1.97E-07 2.4SE-07 
3-Methylchloranthrene 1.80E-OS "l.4SE-OS . 1.B4E-08 
7,12-Dimethylbenz(a)anthracene 1.S0E-OS 1.31E-07 1.64E-07 
Acenaphthene 1.S0E-Oe 1.48E-OS 1.B4E-OB 
Acenaphthylene 1.BOE-06 1.4SE-OS· 1.B4E-oS 
Anthracene 2.40E-OS .1.97E-OS \ 2.4SE-08 
Benz(a)anthracene 1.S0E-OS 1.48E-OS 1.B4E-OB 
Benzene 2.10E-03 1.72E-05 2.1SE-OS 
Senzo a)pyrene 1.20E-Q6 9.B4E-09 1.23E-08 
Senzo b )fluoranthene 1.BOE-06 .1.48E-OS 1.B4E-OB 
Senzo :9,h,i)perylene 1.20E-OS 9.B4E-09 1.23E-OS 
Benzo k)fluoranti1ene 1.S0E-06 l,4SE-OS 1,84E-08 
Chrysene 1.aOE-OS 1.48E-OB l.B4E-OB 
Dibenzo(a,h)anthracene 1.20E-OS 9.84E-09 1.23E-OS 
Dichlorobenzene 1.20E-03 9.B4E-OS 1.23E-OS 
Fluoranthene 3.00E-OS 2.46E-08 3.07E-08 
Ruorene 2.80E-06 2.29E-OB 2.87E-08 
Formaldehyde 7.50E-02 6.l5E-04 7.68E-04 
Hexane 1.BOE+OO 1.4BE-02 1.84E-02 
Indeno(1,2,3-cd)pyrene 1.BOE-06 1.4BE-08 1.84E-OS 
Naphthalene 6.10E-04 5.00E-OS 6.25E-06 
Phenanathrene 1.70E-05 1.39E-07 1.74E-07 
Pyrene 5.00E-06 4.10E-08 5. 12E-08 
Toluene 3.40E-03 2.79E-05 3.48E-OS 
Total Organic HAPs 1_54E-02 1.93E-02 
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Source 

0.01 MMscflhr 
20.49 MMscflyr 

AP-42, Table 1.4-4 
AP.-42, Table 1.4-4 
AP-42, Table 1.4-4 
AP-42, Table 1.4-4 
AP-42, Table 1.4-4 
AP-42, Table 1.4-4 
AP-42, Table 1.4-4 
AP-42, Table 1.4·4 
AP-42, Table 1.4-4 

AP-42, Table 1.4-3 " 
AP-42, Table 1.4-3 
AP-42, Table 1.~S 
AP-42, Table 1.4-3 
AP-42, Table 1.4-S 
AP-42, Table 1.4.3 
AP-42, Table 1.4-3 
AP-42, Table 1.4-3 
AP-42, Table 1.4-3 
AP-42, Table 1.4-3 
AP-42, Table 1.4-3 . 
AP-42, Table 1,4-3 
AP-42, Table 1.4-3 
AP-42, Table 1.4-3 
AP-42, Table 1.4-3 
AP-42. Table 1..4-3 
AP-42, Table 1.4-3 
AP-42, Table 1.4-3 
AP-42, Table 1.4-3 
AP-42, Table 1.4-3 
AP-42, Table 1.4-3 
AP-42, Table 1.4-3 
AP-42. Table 1:4-3 
AP-42, Table 1.4-3 



(' '\3asin Electric Power Cooperative 
\ Dry ,Fork Station 

Activated Carbon Handling' Emission Points (ESt-20) 

BACT PM and 
PM,o Emlssion AirFlow Hours per 

Uncontrolled, Uncontrolled 
Emissions (Ib Emlssions (ib ' 

Source 10 Source Name, Faclor (gr/dscf) (dscfm) year PM"lhr), pMlhr) Control % 

E81-20 

Conversion 
lib 

Activated Carbon Silo 
Bin Vent Filter 

7000 grain 

0.005 726, 6760' 3.12E-02' 3.12E-02 

N~' , 
1) Activated Carbon Handling Source List based on Inlonnallon provided by Joe Hammond on 9/2612005 via email. 
2) GraIn loading based on engineering esllmates. ' , 

"r'" 

\,.) 

(-j 

0 

Conlrolled : Controlled 
Emissions (Ib ' Emissions (g 

PM,oIhr),O PM,of-), 

3.12E-02 3.93E-03 
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Conlrolled 
Controlled PM, 

Emissions (lb Emlsslons 
PMlhr) (lpy) 

3.12E-02 1.37E-01 

Controlled, 
PM 

Emissions, 
(lpy) 

i 
i 
L 
I 
! 

, i , 
! 
j 
I 
I 
1 Conlrol System and Comments 

1.37E-01 
Grain lo,adi~g emission rates represent a 
controlled rate. 
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( ~asin Electric ,Power Cooperative 
bry Fork Station 
Coal Handling Emission Points (ES1-07, ES1-08, ES1-09; ES1-10, ES1-11) 

SourceJD 

ES1-07 

ES1-0B· 

E81-09 

ES1-10 

E81-11 

Conversion 
lib 

, BACT'PM and 
PMIO Emission 

Souroe Name Factor (gr/dscf) 

Goal Siorage Sifo 1 
Dusl Colleclor 0.005 
Coal Storage Sifo 2 
Dust Collector 0.005 
Coal Storage Silo 3 
Dust Collector 0.005, 
Coal Crusher House 
Dust Collector 0.005 

Plant Coal Silo Transfer 
Bay Dust Collecior 0.005 

7000 grain 

Uncontrolled Uncontrolled 
AirFlow Hours per 'Emissions (Ib Emissions (Ib 
(dselm) year PM .. /hr) PM/hr) 

13,704 B760 5.B7E-Ol 5.B7E-01 

13,704 . 8760 5.B7E-01 5.87E-01 

B,849 , B760 3.79E-Ol 3.79E-01 

.25,216 ' 8760 1.08E+00 1.08E+OO 

27,40B 8760 1.17E+00 1.17E+00 

/""Notes: ' , , C .)1) Coal Handling Source List !lased tm information provided by Joe Hammond on 9/2612005 via email. ' 
2rGr1l.ln Loading ~ased on engineering estimates. 

(,/ 

Conlrolled 
Controlled Controlled Controlled PM, 

Emissions (Ib Emissions (g Emissions (Ib Emissions 
Conlrol% PM,,Ilir) PM,ds) PM/hr) (tpy) 

0 S.B7E_oi 7.40E-02 5.87E-01 ,2.57E+00 

0 5.87E-01 7.40E-02 5.87E-01 . 2.5710+00 

0 3.79E·01 4.78E-02 3.79E-01 1.66E+OO 

0 1.0BE+OO 1.36E-01 1.08E+00 4.73E+00 

0 1.17E+00 1.48E-Ol 1.17E+00 5.14E+OO 

:-.: 
<. 

':~. 

.. ; 

.... , .. ; 
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Controlled PM 
Emissions 

(tpy) 

2'.57£+00 

2.57E+00 

1.66E+OO 

4.73E+00 

5.14E+OO 

Conlrol System and,Comments 

i 
Grain :Ioading emission rales represent a controlled rate. 

Grain ioading emission rates represimt a controlled rate: 
' I 

~raln joadln!! emissIon rates represent a controlled ratli. 
I 

G'r~in~oadlng emissIon rates represent a controlled rate •. , 

. I . - I 

Grain 10ading emission rates represent a co.ntrofied rate. 

~'. 
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( '1asln Electric Power Cooperative 
L1ry Fork Station 
Pebble lime and Hydrated Lime Handling Emission Points (ES1-12, ESl-13, ESl-14, ES1-15, ESl-16, ESl-17, ES1-1S; El-19) 

BACT PM and Uncontrolled Uncontrolled Cootrotled Controlled 
PM,o EmIssIon AlrAow Emissions (Ib EmiSsions (Ib Emissions Emissions (g : 

SouroelD Source Name Factor (grfdscf) (dsclm) Hours per year PMII/hr), PMlhr) Control % ObPM,,/lu)· PMw'sJ· 

Pebble Ume Receiving 
ES1·12 Silo Bin Vent Fllter 0.005 728 8760· 3.12E-02 3.12E-02 0 3~12E-02 . 3.93E-oS 

Pebble Ume Day Silo 
ESl·1S BIn Vent Fliter 0.005 1.001 8760· 429E-02· 429E-02 0 4.29E-Q2 S.41E-03 . 

Ume Hydrator MIXer 
2.54E-02 : ES1·14 Dust Collector No.1 0.005 4.69B 8760 2.01E-Q1 2.01E-01 0 2.01E-ol . 

Ume Hydrator Mixer 
ES1·15- Dust Collector No.2 0.005 4,698 8760 2.01E-ol 2.01E-ol 0 2.01E-Ol . 2.54E-Q2 . 

Hydrated LIme Dust 
ES1·16 Collector No.1 0.005· 16;380. 8760 7.02E-Ol 7.02E-Ol 0 7.02E-Ol 8.85E-02 

Hydrated Ume Dust 
ES1·17 Collector NO.2· 0.005 16.380 8760 7.02&01 7.02E-01 0 7.02E-Ol· 8.85E-Q2 . 

ES1~18 
Hydraled Lime Silo 1 
Bin Vent Filter 0.005 1.729 8760 7-41E-02 7.41E-02 0 . 7.41E-02·. 9.34E-03 
Hydraled Lime Silo 2 

§j·19. Elin Vent !'Ift~r ... _. 0.005 1.729 8760· 7.41&02 _J-41E-02 .. 0 7.41E-Q2 ~.34E-03 

/"-... ~,Conversion 
( ~ Ib . 
" ... ~. 700(J grain 

Notes: . 
1) Ume Handling Source LIst based on infonnation provided by-"J~o=.e.!.:H!!!a!.!.m!!!mo.!!!!!n!!.d~o!.!.n.'!.91",2",61",20"",05"-"vi!!!a",e!.!.m,,,aJ!!:I.,-______________ _ 
2) Gmin Loading b;lsed on engineering estimates. 

.. 
\- ~' 
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Controlled 
EmIssions Ob Controlled PM" 

PMlhr) ·Emlssions (lpy) 

3.12E-02 1.37&01 

4.29E:02 1.88E-Ol 

2.01E-Ol 8.82E-ol 

2.01E-ol 8.82E-Ol 

7.02E-Ol 3.07E+oO 

7.02E-Ol a07l:+00 

7.41E·02 3.25E-01 

7.41E·02 :l.25E-ol 

Controlled 
PM 

Emissions 
(tpy) 

1.37E-Ol 

1.8BE-ol 

8.82E-ol 

8.82E-01 

3.07E+OO 

3.07E+00 

3.25E-Ol 

3J2SE-Ol 

r 
I 
I 
i' 
! 
1 
l 
j 

Control System and Comments 

Grain loading emissIon tates represent a controlled rate. 

Grain loading emission rates represent a controlled rate. 

Grain loading emissIon rales represent a controlled rate. 

Grain ioadlng emissIon rates represent a controlled. rate. 

~rain ioading emission mtes represent a ·controlled raie. 

Grain loading emissIon rates represent a conlrolled· rate. 

Grai~tadin~ emission ;:"tes represent a controlled rate. 
, 

Grain ioading emissIon rales represent a controUed rate. 

j 

t 
} 



Basin Electric Power Cooperative 
, ... ',)I?ry Fork Station 
I ./ly.Ash/FGD Waste Handling Emission Sources (ESi-2i, ES1-22, FSi-0i, FSi-02) 

Fly AshlFGD Waste Silo DusrColiector 

BACT PM and 
PM10 EmIssIon 

Source JD Source Name Factor (gr/dscf) 

Ry Ash/FGD wasta 5110 
ES1·21 Separator/Filler Exhaust 0.005 

Ry AshIFGD Waste Silo ~in 
ESI-22 

Conversion 
lib 

Notes: 

Vent Filter 0.005 

7000 grain 

AIrFlow 
(dscfm). Hours per year 

1,092· 8760 

i,138. 8760 

Uncontrolled 
Emissions (lb 

PM,o!hr) 

4.68E,02 

4.88E'()2 

1) Fly Ash/FGD Waste Handling Source Usl based on In'onnatlon provided by Joa Hammond on 912612005 via email. 
2) GmT" loadlng based on engineering estimates. 

Ash/FGD Waste Disposal Truck Loading 

Uncontrolied 
Emisstons (Ib 

PMlhr) 

4.68E'()2 

. ~-

Emission factor from AP·42, Section 13.2.4: Aggregate Handling and Storage Piles (1195), EquaUon (1) - batc~ or continuous drop operalion 

E. (Ib I'M,. per ton material handled) " 

.. \ 
........ / 

E Ob PM,. per ton handled)­

E Qb PM par ton handled) -

Source 10 Source Name 

FSHl1 sn uls osal Truck loading 

Notes: 

k (0.0032) (U/5)hl.31 [(MI2)hl.4] 
where: 

k_ 0.35 
k~ 0.74 
U-l 
M_20 

.5.S0E.()6 

1.16E-05 

Unoontrolled 
Process Rale Emissions (Ib 

(tOnlhOUl) I'M,Jilr) 

79.2 0.0004 

[particles'" 10um] 
[particles <; 30um] 
[mph, unloading will occur Inside." building] 
[waler added while unloading] 

ShorHenn 
Uncoiltrolled Controll,," 
EmlsslonsOb Emissions (lb 

PMlhr) Control % PM,o!hr) 

0.0009 0 4.38E-04 

1) Fly AsWScrubber Waste Handling Source LIst .based on information provided by Joe Hammond on 5/2612005 via email. 
2) The Ry Ash/FGD Waste Silo capacity Is 950 tons. . 

Control % 

0 

0 

ShorHerm 
Controlled 

• Emissions {g 
PM,,,.) 

5,49E'()5 

3) loading rate into the trucks assume the sfto can be empJled In 12 hours. Hourty Process Rate for loading Into trucks c (950 tons) / (12 hrs) c 79.2 tph. 
4) Tha trucks wfil be loaded Inside the Fly Ash Silo Building, . . 
5) Water sprays will be used to reduce fuglHve emissions. 
6) Annual Iblhr emissions estimated based on 12 hr/day of operatIons. 

) 

Controlled 
Emissions (Ib 

PM,oIhr). 

4.68E'()2 

4.68E'()2 

Sharl-tenn 
Controlled 

Emissions (Ib 
I'Mlhr) 

9.21E'()4 
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Controlled 
Emissions (9 Controlled Controlled PM, Controlled PM 

PM,,,s) Emissions Vb PMlhr) Emissions (Ipy) • Emissions (Ipy) Control System and Comments 

Grain loading emissIon rates represent a 
<i.90E'()3 4.68E'()2 2.0SE·Ol 2.05E'()1 controlled rate. 

Grain Ioadlng'emission rates represent a 
6.14E:Q3 _ __ 4.88E-02 2.14E'()1 2.14SQ! eontrollad.I"Ie_. ___ ... ---

Annual Annual Controlled Annual 
Controlled PM fO PMfO Emissions Controlled PM,o Ahnual Controlled 
Emissions (tpy) (Iblhr) Emissions (gls) . PI.\' emissions (Ipy) Con~oI System and Comments 

2.96E'()4 1.35E·04 1.70E'()S 6.26E·04·· Trucks are loaded Inside the hulldln 



,r ,Basin Electric Power Cooperative 
, pry Fork Station 
"Fly AshIFGD Waste Handling Emission Sources (ES1-21, ES1-22, FS.1-01, FS1-02) 

AshlFGD Waste Disposal Paved Haut Road' 

Unpaved Roads emissIon fnclor from State.of Wyom1ng, DAO. -Guideline for Fugitive Dust Emission Faciom lot' Mining ActMties, JanuaJ]' 1979-

Eu Vb per vehicle mne Iraveled) = (0.BI5(SJaO)'«365-W)I365)0.621. 
where: 

[.I~ content (%) of road surface matelial (from WDEQ Gulelance)] 
[mean vehicle speed In mph] , 

. s= 8.6 
S= 10 
W=100 
Eu= 0.105 
Eu= 0.348 

[number of days with >11.01 Inches preclp. per year (from WDEQ GuIdance Document)] 
[PM,.IbNM1] lAolsume 30% of PM as per WDEQ Gulelenee Document] 

Haul truck maximum load = 
Total Amount hauled (per year) = 
Total Amount hauled (per hour) = 
Haul road round trip" 
Round trips per hour = 
Round trips peryear = 
VMT (per houl) = 
VMT (annual) = 

SouJC8ID Source Name-

Ash Disposal Paved 'HaUl 
FSI-112P Road 

Notes: 

50 tons per truck 
107,702 Ions 

79.17 tons 
1.79 mnes 
1.58 

2,154.0 
2.8 mnes 

3,B51 miles' 

Maximum Annual 
Uncontrolled Uncontrolle 

Emisslons'Vb PM,Emissions 
PMihr) (tpy) 

9.86E-ol _ _ _6.71 E:Q1 

[PMIbNM1] 

Maximum 
Uncontrollec 

' . Emlss!pns Vb 

[Engineeling Estimates] 
[Provided by S&L] 
[Based on sno design and unloading rate] 
[2877m = 2877 m x 0.0008214 mVm= 1.79 mBes] 

. Annual' Ma>:imum 
. Uncontrolled COntrolled 
PM,. emIssions emIssions Vb 

PMlI/hr)' (tpy)· Control % " PM,;"t.r) 

2·96~ 2.01E-Ol 85 '_-.1~ 

1) Unpeved Roads emissIon factor from State of Wyoming, DAQ, "Guldenne for Fuglllve Dust EmissIon Factors for MInIng /lcUvllles, yanuBlY 1979" 
2) Control efficiencies from State of Wyom1ng~ DAQ. "'GuIdeline for Fugitivs Dust Emission FacfofS for Mining AclMtIes, JanuBIJ' 1979- . 
3) Annuallblhr emissions estimated bssed on 12 hr/day of operaUons_ 
4) Unpaved road emiSSion factolS are used In 1be calcUlation as per discussions with WDEQ. However, a}11gher control efficIency Is used as the roads are paved. 

) 

L-

Maximum 
Controlled, Annual Annual Controlled 

emissions Vb 
PMlhr) 

1.4sE-Ol 

Controlled PM" ' PM10 emissions 
emissions (tpy) Oblhl} 

3.02E-02 1.3BE-Il2 -

Controlled PMIO emissIons (gfs)~ 
# Volume sources: 
Controlled emissionS eo. 510. (gl5): 
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Annual 
Controlled PM, •. 

. Emissions (gls) 

1.74E-03 

Annual Controlled ' 
PM emissions (tpy) 

l.o1E-Ol 

24-HDur 
5.59E-03 

48 
1.16E-114 

Control System 

Roads are paved 



(-·"'ias!n Electric Power Cooperat\~e. 
. Dry Fork.Station 

Fly AshlFGD Waste Handling Emission Sources (ES1-21, ES1-22, FS1-01, FS1-02) 

Ash .Disposal Unpaved. Haul Road 

Unpaved Aqads emission factor (rom State C;;f Wyoming, OAQ, -Guideline (()r FugItive Dust tEmlssion Factors tor Mining Activities, Janu~ry 1979" 
Eu ~bpervehlcle mile traveled) ~ (O.81s(SI3O)'«365-W)!365)O.62) . 

where: 
[slit content (%) of road surtsoe material (from WDEQ Guidance)] 
[mean vehicle speed In mph] 

FA + BA Combined Hauling 
Combined Controlled emissions ea. sro. (gls); 

s~ 8.6 
S= 10 

W= 100 
Eu= 0.105 

Eu~0.348 

[number of days with >0.01 inches preclp. per year (from WDEQ Guidanoe Document)]. 
[PM,olbNMT] (Assume 30% of PM as per WDEQ Guidance Document] 

'-", 

Haul truck maximum foad = 50 tonS per truck 

[PMlbNl5T] 

(Engineering Estimates] 
[Provtded by S&L] . Tolal Amount hauled (per year) = 

Total Amount hauled (per hour) = 
Haul road round trip = 

107.702 tons 
79 tons 

0.26 miles 
1.58 

[Based on silo design and unloading rate] 
[424.5 m·= 424.5 m x 0.0008214 mUm = 0.26 mnes] 

Round !tips per hour = 
Round ltips pet year ~ 
VMT (per hour) = 
VMT (annual) = 

.. 

.. 
.Souret;llD ~.' Sourc~ Name" .... ,"", 

Ash DispOsal Unpaved Haut 
FSH)2UP -- _. Road.' -

Notes: . 

2.154 
0.4 miles 
568 miles 

Maximum Annual 
Uncontrolled Uncontrolled 

Emi!Sions (Ib PM Emissions 
PMlhr) (lpy) 

Maximum AnnuBl 

Uncontrolled. Uncontrolled 
Emissions (tb PM,o Emissions 

PM,,,Ihr] (lpy) 

~E-ol ~90E·02 _4.37E-02 ·2.97E-02 

COnfrol% 

50 

1) Unpaved Roads amlsskm factor from State of Wyoming, DAQ, "Guideline for Fugitive Dust EmIssIon Factors for Mlnlng AotMtfes, January 1979-
2) Control etficiencles from Stats of Wyoming, DAQ, "Guideline lor FugitIVe. DUst EmIssion Factors for Mining AclMtles, January 1979~ 
3) Annuallblhr ~mTsstons esllmated based on 12 hr/day ol.operatlons. 

Fly Ash and FGD Wasta Calculations 
01}' Fly Ash/FOD Waste· 89.752 Ipyat l00"'{' Load [S&L Tech MatrIx-10104I05] 
WeI Fly AshlFGD Waste 107.702 Ipyat 100% load with 20% moisture 
Water wm be added to the Fly Ash/FGD Waste while loading the materiat Into the haul trucks. 

Maximum 
Controlled 

:Emissions <Ib 
PM,,;!u) 

2.tBE-02 

Mrudmum 
Controlled 

Emtssfons Ob 
PMllu) 

7.28E-02 
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Annual Annuat Controlled 
. Controlted PM" PM10 Emissions 
. Emissions (lpy) (1bIhr) 

·1.48E-02 6.78E·03 

Controlled PM,. emissions (gls): 
#VoIume sources: 
Controlled emissions ea src. (gfs): 

FA + BA Combined Hauling 

Annual 
Controlied PM, 
Emissions (gls) 

8.54E·04 

Combined Controlled emisstoos ea. sro. (gls); 

1.23E-04 

Annual Controtted 
PM emissions (lpy) 

4.95E·02 

24-Hour 
2.75E-03 

14 
1.96E-04 

2.07E-04 

Control System 

Water Sprays 



Basin Electric Power Cooperative 
(~ -"\DryForkStation 
, ,)S,oHom Ash Handling Emission Sources (FS1-04l 

BoHom Ash Disposal Paved Haul Road, 

Unpaved Roads emIssion factor from State of Wyoming. OAO, riGu1de//ns for Fugltlve Dust Em~ssjon FsctOlS forMlnlng Activities, January 1979" 

Eo Qb per vehicle mne traveled) = 

HaUl truck maximum load = 
TotaIlImount hauled (per year) = 
Total Amount hauled (per hour) = 
Haul f!l3d round bip.= 
Round trips per hour:::; 
Round trips per year = 
VMT (per hoUr) = 
VMT (annual) = 

(0.81s(SI30)'{(365-W)1365)0.62) 

where: 
0=8.6 
S=10 
W=l00 
Eo= 0.105 

Eo=0.34& 

so tons per truck 
19.268 tons 

4.40 tons 
1.39 mil •• 
0.09 

385.4 
0.1 miles 
535 miles 

Uncontrolled' Unconlrolled 

[slit content (%) of road surface material (from WOEO Guidance» 
[mean vehlele speed in mph] . 
[number of days with >O.a1 Inches preclp_ per year (from WDEO !3uldance Document)!. 
[PM,.1bIVMTJ [Assume 30% of PM as per WOEO Guidance Document) 
(PM IbivMT) " 

[Engineaflng Estimates) 
fProvlded by S&L] 
[Based on el<jl<lCled haul rates. assumed matedal hauled once a day, 12 hrs per day). 
[2236 m = 2238 m x 0.0006214 mUm = 1.39 mUes) 

Ma>dmum' 
Uncontroned Uncontrolled, . Conlrolled 

MrudmUmj Annual 

Emissions (Ib PM Emlsslons.i 

Maxlmmn~ Annual' 

Emissions Q PM,.Emlssionsl 
Maxlmum~ 

Emissions (I 
controlledi Annual 

emissions (Ib ControUed PM, '. 
PMllu) EmissionS (lpy~. PM10EmissiOns C,ontroDed PM1 Annual ControUad 

Annual Controlledl Annual 

Vblhr) emissions (g/S~ PM Emissions (Ipy)lconlro!System So ..... ID 

·1~-o4P 
Notes: 

Source Name· 

Boifurri 1\5l101spoSal Paved, 
Haul Road 

PMlhr) . (!Py) , 

4.26~ 9.33E.Q2 

PM,.lIu) (Ip)l)' Conlrol%l: 

1.28E-02 2.80E-02 85 

1) Unpaved Roads emission factor lrom Stale of Wyoming, DAO, "Guldelins for Fugnive Dust Emission _ for Mining AcWlffes, January 1979" 
2J Conlrol efllciencles'lTom State of Wyoming. DAQ, "GuideDne for Fuglffve Dust EmIssion Factors for Mining ActMUes. JanuaJ}' 1979" 
3J Annuallblhr emiSSions estimated based.on 12 hr/day of operations. 

,-, PM;"",r), 

1.9?.E.Qa 

" 4) Unpaved road emission factors are used in the"calculation as per discusslt;ms with WDEQ. However. a.higher control efficiency is used ~s the roads are paved. 

\ 

j 

6.39E-Il3 
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4.20E-Il3 1.92E-03 

Controlled PM .. emlssl9ns (g/s): 
#- Volume sources: 
Conlrofied emissions ea. SIC. (g/s): 

2.41E-04 1.40~IRoads are caved 

24-Hour 
2.41E-04 

37 
6.53E.Qe 



Basin Electric Power CooperatIve . 
.. ' ~ "',Dry Fork Station 
..... iBottom Ash Handling Emission Sources (FS1-()4)' 

r--

Bottom Ash Disposal Unpaved Haul Road' 

Unpaved Roads emissIon factor from State of Wyoming; DAQ~ -Guldellne for Fuglflve Dust EmIssion Factors for Mlnlnn Actlv/tfes; Januaty 19791f' 

Eu Ob per vehicle mile traveled) = (O.81S(Si30),,«365.W)/365)0.62) 

Haul truck maximum load = 
Tolal Amount hauled (per year) = 
Tolal Amount haule~ (per hour) = 
Haul road round lrip = 
Round trips per hour = 
Round trips per year = 
VMT (per hour) = 
VMT (annual) = 

Where: 
s= 8.6 
S= 10 
W= 100 
Eu= 0.10S 
Eu= O.:Wf 

50 tons per truck 
19,268 tons 

4.40 tons 
0.28 miles 
0.09 
385 
0.0 mUes 
102 miles 

Maximum Annual 
Unconlrolled Uncontrolled 

Emlsslons'Ob PM EmissIons 

[slit conlent (%) of road sunaee material (from WOEQ GuIdance)] 
(mean vehicle speed In mph] 
[number of days wHh ;>0.01 Inches preclp .. per year (from WDEQ Guidance Document)] 
[PM10 IbNMT] [Assume :30% of PM as per WOEQ Guldanro Document] 
[PMlblVM1] 

[engineering Estimates]. 
[ProvIded by S&L) . 
IBa.sed on expected haul rates, assumed material hauled once a week, 12 hr$ per weekI 
[424.5 m = 424.6 m x 0.0008214 mUm = 0.26 miles] 

MaxI'mum Annual Maximum Maximum 
UncontrolJed Uncontrolled Con1rol1ed' Controlled Annual 

Emissions Ob PM'0 Emissions Emissions ~b Controlled PM1 
Sourc~IO Source~~e PMllu) (tpy) . PM",lIu) (Ipy) Control % . 

:Einlsslans (Ib 
PM,o'hr) PMlht) Emissions (tpy) , 

ottom ASh Disposal Unpavetl 
FS1-Q4UP Haul Road 8.09E,03 1.77E·02 2.43E·03 5.31E·03 50 1.21E·03 4.04E-Q3 2.66E·03 

Notes: , 
1) Unpaved Roads emission factor from State of Wyoming, DAO, "Guideline for Fugitive Dust EmIssion ractors for MInIng Actlvltfesl January 1979-

Annual Controlled . 
PM'0 Emissions 

Oblhr) 

1.21E-Q3 

2) Oontrol'efficlenoles.from State of HoYoming, DAQ, "Guide/fne for Fugitiv8 Dust' Emission Factors forMining ActiViti6s, January 1979 11 

3) Annuallblhr emissions estimaled based on 12 hr/day 01 opemtlons. 
Controlled PMlO eml.slons (gls): 
g. Volume sources: 

Boltom Ash Calculations· 
Bottom Ash Produced 
Bottom Ash Produced 
Bottom Ash Hauled 

\ 
J 

,/ 

19,268 tpyat 100% load [S&L Tech Matrix· 10104105] 
52.79 Ions per day at 100% load 
4.40 Assumed BA is hauled 12 hr per day 

Controlled emissions ea sm. (gls): 

DEQ/AQD 000190 

Annual 
Controlled PM10 
Emissions (gls) 

1.53E-Q4 

Annual Controlled 
PM Emissions (lpy) Contml System' 

8.85E-Q3 WalerSpJaYs 

lli:!m!r 
1.53E·04 

14 
1.09E·05 . 



/" 
. 'aasin Electric Power Cooperative 
, Cry Fork Station 

AshlFGD Waste Landfill Emission Sources (FS1-03) 

Maintenance of Ash Landfill 
Reference: AP-42, Table 11.9·2 

E (Ib PM per hour) = 
EQbPM·l0 per hour) = 

5.7* sl.2fMl.3 

(1.0' sl.61 Ml.4)· 0.75 
where: 

(Estimaled below] . s= 
M= 
E= 
E= 

. 19.3 sill contenl % 
20.0 moisture % 
4.06 Iblhr PM 

[Estimate based on design of silo unloading syslem] 

0.96 Iblhr PM·l 0 

Unconlroned Uncontrolled Controlled Controlled Conlrolled 
EmiSSions Emissions Emissions (Ib Emissions (g Emissions Qb 

SouroelD Souroe Name (Ib PM,oIhr) (1I>PMlhr) C~nlrol% PM,oIhr) PM"/s) PMlhr) 

FS1-03a· Maintenance of ash 
landHlIs 

0.96 4.06 80% 1.92E·Ol 2.42E·02. 8.11E-Ol 
I~\U_ •• - __ .: ____ II _1_'" ~y_ ..,..1.. ____ ~ __ #; _: .. ___________ 0.1 ___ 

(2}:Conlrol'efliciencyachleved by dust suppression through application of waler sprays. The maintenance aclJvitles will be perfonned below grade level. 
/" ., (3) Annuallb/hr emissions estimated based on 12 hrlday of operations. 
, \ 

./ Eslimatlon of silt conrent 
Estimaled sill conlent of scrubber sludge is 0 and that of bottom ash Is 1 %, 
Siltconientof Fly ash Is 31,6% (from S&L Tech Matrix) . 
Total amount dumped at landfill: 107,702 tona/yr See Fly Ash·FGD Waste Handling Worksheet 
Total fly ash: 77,072 tonslyr Calculated 
Total scrubber waste: 30,631 tonslyr Calculaled 
Total BotlomAsh: 19,266 Ionslyr Calculaled· 
EstImated Silt Content (%) = 19.3 [(ash ami x .316) + (bottom ash ami X .01) + (sludge amt x 0)1 I total amtl 

Wind Erosion' 

[FS1-03b]· Wln<j erosion is negligib!e becau~e the malerial fonns a crust due 10 moisture and the chemical composlllon olthe ash and FGD wasle material. 

Fly AshIFGO-Waste Transfer ~rom Truck to the- LandfiU 

·Emlssion factor from AP-42, Section 13,2.4: Aggregate Handling and Storage Piles (1/95), Equation (1)· batchor continuous drop operaDon 

E (lb PMio per ton material handled) = 

E (lb PM,oper ton handled) = 
...IE QI> PM per ton handled) = 

k (0.0032) (U/5)Al'.3/(Ml2)"1.4] 
where: ' 

k= 0.35 
. k= 0.74 
U=10 
M=20 

1.10E·04 

2.32E·04 

[particles < 10um] 
[particles < 30um] 
[mph, average wind speed in mine area] 
[waler added while unloading] 

DEQ/AQD 000191 

Houts of Controlled PM,o Controlled PM, 
operation Emissions (tpy) Emissions (Ipy) Control 

water sprays are useif 
4,380 4.21E-Ol • 1.78E+OO for dust suppression 
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,f ,Basin Electric Power Cooperative 
\, ,bry Fork Station 

AshlFGD Waste Landfill Emission Sources (FS1-03) 

Uncontrolled, 
Process Aate Emissions {Ib 

Source ID Source Name (tonlhour) PM,o!hr) 

Fly Ash/FGD Waste 
Dumping onto the 

Short-tenn Short~tenu 

Uncontrolled Controlled Controlled 
Emissions (Ib Emissions (Ib Emissions (g 

PMlhr) Control % PM,o!hr) PM,.,Is) 

FS1-03c l:andfill from Haul Trucks 79.2 0.00B7 0.0184 o ___ 8.69E~~ ____J.l0E-()3 

Notes: 
1) Fly Ash/Scrubber Waste Handling Source List based on Information provided by Joe Hammond on 512612005 via email. 
2) See Fly Ash-FGD Waste Handling amount for assumptions 01) process rates. 
3) Annuallblhr emissions estimated based on 12 hr/dayof operations. 

Bottom Ash Transfer from Truck to the Landfill 

Emission factor from AP-42, Section 13.2.4: Aggl'6gat8 Handling and Storage Plies (1195), EquaHon (1) - batch or continuous drop operation 

E (Ib PM,. per ton material handled) = 

) 

E (Ib PM,. per Ion handled) = 

E (Ib PM pertonhandled) = , 

Source ID Source Name 

Bottom Dumping onto 
the Landfill from Haul 

FS1-03d Trucks 

Noles: 

k (0.0032) (U/5)Al.31 [(Mf2)hl.4] 
where: 

k= 0.35 
k= 0.74' 
U ... 10 
M=20 

1.10E-04 

2.S2E-04 

Uncontrolled 
Process Rate Emissions (Ib 

(tonlhour) , PM,o!hr) 

4.4 0.0005 

(particles < 10um] 
(particles < 30um] 
[mph, average wind speed In mine area] 
(water added while unloading] 

Uncontrolled 
Emissions (Ib 

PMlhr) Control % 

0.0010 0 

Short-term Short-term 
Controlled Controlled 

Emissions (Ib Emissions (g 
PM,o!hr) PM,.,Is) 

4.83E-04 6.09&05 

1) Fly ASh/Scrubber Waste Handling Source List based on Information provided by Joe Hammond on 5/26/2005 via email. 
2) See Fly Ash-FGD Wasle Handling amount for assumplions on process rates. 
3) Annuallblhr emissions estimated based on 12 hrlday ot operations. ' 

./ 
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ShOil'lerm 
Controlled Annual Annual Controlled, Annual· 

Emissions (Ib Controlled PM, PM10 Emissions ,Annual Controlled PM,. Controlled PM , Conlrol System and 
PMlhr) Emissions (tpy) (Iblhr) Emissions (g/s) Emissions (Ipy) , Comments 

1.84E-02 5.91E-o_3 2.70E-03 __ 3.40E-04 1.25E,02 ~, 

<>"ort-term 
Controlled Annual Annual Controlled Annual' 

,Emissions (Ib Controlled PM,. PM,. Emissions Annual Controlled ·PM1O Controlled PM , Gontrol System and 
PMfhr) Emissions (tpy) (Ib/hr) , Emissions (g/s) Emissions (tpy) Comments 

1.02E-03 1.06E-03 4.83E-04 - ___ 6.0!l,E-05 2.24E-03 
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Basin Electric Power'Cooperative' 
Dry Fork Station 
Stack Parameters· Material Handling and Auxiliary Equipment Sources 

Stack Stack 
ReleaseHl Release Diameter Diameter 

Source 10 SaurceName (II) Height(rn) (II) (rn) 

ESl·02 Unit 1 Auxiliary Boiler 232 70.71 4.00 1.219 
ESl-Q3 Diesel Are Pump 20 6.10 0.25 0.076 

Auxiliary Coolirig 
ESl·04 Tower 15 . 4.57 8 2.438 
ESl-Q5 Diesel Generator 20 6.10 1.00 0.305 
ESl-QS Inlet Gas Heater 30 9.14 2.5· 0;'762 

Coal storage Silo 1 
ESHJ7 Dust Collector 180 .54.86 2.25 0.686 

Coal storage Silo 2 
ESl-Q8 Dust Collector 180 54,86 2.25 0.686 

Coal Storage Silo 3 
ESl·09 Dust Collector 180 54.86 1.83 0.559 

Coal Crusher House 
ES1-10 Dust Collector 156 47.65 3.08 0.940 

Plant Coal Slio 
Transfer. Bay Dust 

64.01 . ES1·11 Coliector 210 3.25 0.991 
Pebble Lime 
Receiving sno Bin 

ES1-12 .. Vent Filter 100 30.48 1.37 0.418 
Pebble Lime Day sno 

ESt-13 Bin Vent Filter 80 24.38 0.97 0295 
Ume Hydrator Mixer 

ES1·14 Dust Conector No. 1 88 26.82 1.67 '0.508 
Ume Hydrator Mixer 

ES1-15 : Dust CoUector No.2 88 26.82 1.67 0.508 
l;Iydrated Urne Dust 

Est·1S . Collector No. 1 88 26.82 2.25 0.686 
Hydrated Urne Dust 

ES1·17 . Collector No.2 88· 26.82 2.25 0.686 
Hydrated Urne SUo 1 

ES1·18 Bin Vent Fil{er 97 29.57 0.97 0,295 
Hydrated Urne Silo 2 

ESl-19 Bin Vent Filter 97 _ 29.57 0.97 0.295 
Activated Carbon Silo 

ESl-20 Bin Vent Filter - 86 2621 0.5.0 0.152 
Fly-AshlFGD Waste 
Silo SeparatorlAlter 

ESl-21 - Exhaust· 32 9.75 0.83 0.253 

ES1-22 
Fly Ash/FGD lfo(aste 
Silo 'Bin Vent Filter 95 28.96 __ O~ L-_~ 

Notes: 

AirFlow AirFlow 
(aelm) (sclm). 

44,763 26,582 
1,030 358 

65,000 54,997 
5,477 - 1,892 . 
3,247 1,391 .. 

17,500 15060 

17,500 15,060 

11,300' 9,724 . 

32,200· 27,710 -

35,000 30,,119 

4400 800 

2,200' 1·100 

7500 5,153 

7,500 5,163 

20,838 18,000 

20838 18,000 

2,200' 1,900 -

2,200 .1,900 

926 BOO 

1,605 1,200 

-----.1,80~ _1,250 

Relative Humidity (%): 50 From: hllp:llwww.wrds.uwyo.edu{wrdslwsc/clirnateatlaslhumidity.hlml 
Moisture Contenl (%): 9 

Air Row 
(dsclm) 

1,277 • 

13,704 

13,704 

8,849 

25,216 

27,408 

728 

1,001 

4,698 

4.698 

16,380 . 

16,380 

1.729 

1,729 

728 

1,092 

1,138 

Atmospheric-Pressure (psi): 12.65 From Ihe Pressure_Correcllon_for_Altitude_Chart.x1s worksheet (at 4,250 II amsl)-
----Std::l"ressll"!'(psi). 14.1 

1 
Std. Temperature (F): 68 Based on dlcusslons with Joe H. 

.,"-./ 

" ow 
(actual Release 

ma/mln) Velocity (mls) 

1,267.55 18.10 
29.17 106.59 

1840;60 6.57 
155.09 35.42 
91.95 3.36 

495.55 22.36 

495.55 22.36 

319.98 21.75 

911.81 21.91 

991.09 21.43 

124.59 15.16 

62.30 15.19 

212.38 17,46 

212.38 17.46 

590.07 26.62 

590.07 26.62 

62.30 _ 15.19 

62.30 15.19 

26.22 23.96 

45.45 15.07 

~L. 1~.9B 
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stack Stack 
Release Temperature . Temperature 

-Velocity (fils) .. (F) (I<) Notes 

59.37 305.00 424.82 Vertical Stack 
349.71 845.00 724.82 Vertical stack 

21.55 77.00 298.15 Vertical Stack . , 
116.22 855.00 730.37 Vertical Stack 
11.02 - 600,00 588.71 Vertical Stack 

73.35 68.00 293.15 Vertical Stack 

73.35 68.00 293,15 Vertical Stack 

71.34 68.00 293.15 Vertical Stack 

71.87 68.00 293.15 Vertical Stack 

70.31 68.00 293.15 Vertical stack 

49.75 68.00 293.15 Horizontal Exhaust 

49;82 68 293.1-5 Horizonlal Exhaust 

57.29 200 . 366.48 Vertical Stack 

57.29 2110 366.48 Vertical Slack 

87.34 53 293.15 Vertical Stack 

87.34 - 68 293.15. Vertical Stack 

49.82 68 293.15 Horizontal Exhaust 

49.82 . 68 293.15 Horizontal Exhaust 

78.60 68 293.15 Horizontal Exhaust 

49.44 150 338.71 Vertical Stack 

55.R 200 366.48 Horizontal Exhaust 
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Basin Electric Power Cooperative 
Dry Fork Station 
Area and Volume Sources 

Volume Sources 

Source 10 Source Descriplion 
'W ASnlt'uU wasle Ulsposal lUCK 

FS1-0r Loading . 

FS1-02 Haul Roads 

Notes: 

Release Release 
Height (II) Helghi(m) .. 

10 3.05 

2.00 

1) Physical dimensions of FS1-01: 20·ft height on silo driveway, 47.6-11 wide silo 

Lateral 
Dimension 

(II) 

47.6 

100 

Vertical Lateral Vertical Laterru vertical 
Dimension Dimension Dimension Dimension Dimension 

(It) (m) (m) (slgma·Y) (sigma·Z) 

.' 
20 14.51 6.10 3.4 2.8 

30.48 14.2 3.0 '. 

2) For FS1-01: Initiallaleral dimension equals length of side divided by 4.3 (single volume source), Initial vertical dimension equals vertical length divided by 2.15 (elevated source 
on or adjacent to a building) (per Ise User's Guide). -

3) For FS1-02: Haul road dimensions based on 50 ft. road wirith. initiallateral.dimension equals length of side divided by 2:15 (line source). (per Ise l!ser's Guide). 

Area Sources-
l:iIZeO Area . -

Area Source Area Source ERaie 
Source 10- Source Description (Acres) Height (It) _ Heighl(m) L(m) W(m) rem) A (fI"2) A (m"2) (Iblhr) 
FS1-03 Fly AshfFGDWaste Landfill 1.0 15 4.57- 63.61 - 63.61 - . 43,558 4,046 0.20 

Notes: 

1 acre 7' 43,560 tt". 
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ERate 
E Rate (gls) (g{s{m"2) 

2.539260E-02 6.2!lJ:::Q(l 
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ISC-PRIME Results 

, 
MonitOring De Modeling 103% Load 103% Load 

Averaging Minlmus Level Significance . Emission Rate Eniisslon Rate 
Roffutanl Period· (uglmi\3) Level (uglmi\3) (IbJhr) (g/s) 

CO 1·Hour nla 
GO a·Hour 575 
NO. 3-Hour nla 

NO. Annual 14 

PM,o (Boiler Only) 24-Hour 10 

SO,,- 3-Hour nla 

S~ 24-Hour 13 

SO. Annual nla 
Lead 3-Month 0.1 
Mercury 24·Hour 0.25 
Beryllium 24-Hour 0.001 
Fluorides 12·Hour nfa 
Fluorides 24·Hour 0.25 
Fluorides 7.day nla 
Fluorides 30·day ___ nla 

Raw ISC Resulls 
@ t.gfs 
t·hotlr 
3·hour 
8-hour 
24-hour 
Monthly· 
Annual 

103% Load 
1.18553 
0.43969 
0.20715 
0.11524 

nfa 
nfa 

Rle name: Load_Fme·l0-27-05.BST 

100% Load 
1.18949 
0.44888 
0.21114 
0.12313 
0,11524 
0.00855 

2000' 
500 
nfa 

1 

5 
25:' 

5 

1 
nfa 
nfa 
nfa 
nla 
nfa 
nla 
nla 

75% Load 
1.21203 
0.50475 
0.24334 
0.15819 

nla 
nla 

570 
570 
266 

nle 

64.60 

380· 

380 
nla. 
nla 

0.007 
0.001 
2.62 
2.62 
2.62 
nla 

50% Load 
1.50501 

0.607 
0.29325 
0.21094 

nla 
nla 

71.8 
71.8 
33.5 

nla 
8.1 

47.9 

47.9 

nla 
nla 

0.0009 
0.0002 

0.3 
0.3 
0.3 
nla 

100% Load ·100% Load' 75% Load 
Emission Rate Emission Emission 

(lbJhr) Rate (gfs) Rate (fbJhr) 
557 . 70.1 435.3 
557 70.1 435.3 

259.7 32.7 203.1 

259.1 32.1 nla 

63.0 7.9 49.3 

371.0' 46.7 290.2 

371.0 46.7 290.2 

371.0 46.7 nla 
0.01 0.001 nla 
0.007 0.0009 0.007 
0.001 0.0002 0.001 
2.56 . 0.3 2.0 
2.56 0.3 2.0 
2.56 0.3 2.0 
2.6 .0.323 nla 
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ISC·PRIME ~redicted Imllact {uglmIl31· 

75% Load 50% Load 50% Load 
Emission Emission Emission 

Rate (gfs) Rat~. (Iblhr) Rate (g/s) 103% Load 100% Load 75% Load 50% Load 
54.8 303.5 38.2 85.2 83.4 66.5 57.5 
54.8 303.5 38.2 .14.9 14.8 13.3 11.? 
25.6 141.6 17.8 14.7 14.7 12.9 10.8 

nla nla nfa nla 0.3 nla nfa 
6.2 34.4 4.3 0.94 0.98 0.98 0.91 

36.6 202.3 25.5 21_1 21.0 18.5 15.5 

36.6 202.3 25.5 5c5 5.8 5.8 5.4 

nfa nfa nfa nla 0.4 nla nla 
nfa . nla nfa nla. 0.00009 nla nfa 

0.0009 0_007 0.0009 O.ooot 0.0001 0.0001 0.0002 
, 

0.0002 0.001 0.0002 0.0000 0.0000 0.0000 0.0000 
0.25 1.4 0.18 0.15 . 0.07 0.13 0.11 . 
0.25 1.4 0.18 0.04 . 0.04· 0.04' . 0.04 
0.25 1.4 0.18- 0.04 0.04 0.04 0.04 
nfa nla .... __ nra._ L..nla.......~ Q.037 nfa --.~ 
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WDEQ Permit Application Form 
Table 1 

Emission Stack Height ' Stack 
Point :(ft.) Diameter (tt) 

ES1-02 232 4.00 
ES1-03 , 20.0 0.25 
ES1-04 15.0 8.00 

· ES1-05 20.0 1.00 
ES1-06 30.0 2.50 

· ES1-D7 180 2.25 
ES1-08 180 2.25 
ES1-09 . 180 1.83 

· ES1-10 156.0 3.08 
: ES1-11 210 3.25 , 
ES1-12 100 1.37 
ES1-13 80.0 0.97 
ES1-14 88.0 1.67 
ES1-15 '88.0 1.67 

· ES1-16 88.0 2.25 
ES1-17 88.0 2.25 
ES1-18 97.0 0.97 
ES1-19 97.0 0.97 
ES1-20 86.0 0.50 
ES1-21 32.0 0.83 
ES1-22 95.0 0.83 

Notes:. 
Standard Temperature =·68 F 
Standard Pressure = 14.7 psi 
AmbientPressure = 12.65 psi at 4,250 amsl 

'. 

Gas Discharge 
(SCFM) 

26,582 
358 

54,997 
1,892 
1,391 

15,060 
15,060 

9,724 
27,710 
30,119 

800 
1,1'00 
5,163 
5,163 

18,000 
18,000 

1,900 
1,900 

800 
1,200 
1,250 

DEQ/AQD 000196 

Exit Temperature Gas Velocity 
(F) (ftJs) 

305 59.4 
845 350 
77.0 21.6 
855 116 
600 11.0 
68.0 73.4 
68.0 73.4 
68.0 71.3 . 
68.0 . 71.9 
68.0 70.3 
68.0 49.7 
68.0 49.8 
200 57.3 
200 ·57.3 
68.0 87.3 
68.0 87.3 ,. 

68.0. 49.8 
68.0 49.8 

. 68.0 ,7a.6 
150 49.4 
200 55.7. 
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DIVISION OF AIR QUA1.I1'Y :£.-r \ ha... -.//CXX):)V"" 

:0 
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N . /. 7'1 -Hm {.6GY 

# we! d~k.:: /cQ 

GUIDELINE _ FOR FUGITIVE nUST I~HISSI0N FActORS 
, FOR lUNING ACTIVl'rIES __, _ Jdnunty I 1979 

(Particulate siZe 30 urn and smaller, 110· fallout functiotirequired) 

o 
Ul 

.. 0 

: MlnlnglActivity 

1
: . l 

~. OVQrburden RI elnovnl 
. I)rdg Hna·. 

,L • Seroper . 
.rrUCk/ShOIl 

'l~"> ih'-t~l l~Qlids 
I /SIrl1JIJ. - .tJ 

''1 : ~Dml'lI',,,, &1A-~ 
, : . t!iA'£Ci:!fJR Ro:tdh 
,I k .. r 1 ~~ ~ \. I 

~'» ,.' 
f 0" 
,0 
:jdl:11I1 ttout! R 1,Q1r and 

.....l.. ,t d • ,I 

$; g.lc~o ' 

gt!o(l'!st:"!I ~iOl~ 
~ S~I'''I)(U's 

'In l~lt;t1 Erosio, ;:::'2 • .-1.£' -/&n/tte/ 't~-

t 
' -

5. 'roduct Rem· val 

6. 

7. 

, COlll-Truc'/Shovel 
Conl-fro" ~"d Londor 
Urnnium-F~ontend l.oader 

l'rUtIIl<!t f)Um~lnr, 
enn i-True tluhlP 
Uranium 

Stockpiles (wind erosion) 
CtHll 

Urun!um 

(note) 
Etnisl:iicjn Fact()r (nef) 
. x ~ SUSIJende:d 

0:04" Ib/yt1 3 (1) l( 0.75 
0.02 lb/ton(l) 700.75 
132 lbs/hr(2) J. , c·t~w 

2E ~ O.81~(S/30)(365'::i-1)1b/VTH(3) 
, 3,~5 

x p. 6~ . ./ 

2g ~ O.81b(S/30)(365-~)lb/VTM(3) 
. 36S 

132 lhs/hr(2) 
132 Ibs/br(2Y 

~ .m;/~~ I 

#--Jrlps. .. ~J..,rA-~ 

liE ... All~CI, *v I ton/acre/yr(t.) 

0.003 'lb/toil(l) )( 0.10 
50.0031b/ton x '0.70 
60.003 Ib/ton 

0.017 Ib!ton(1) x 0.15 
70.,017 lb/ ton 

81. 2 u Ib/n~t'e/hr)( 0.1s 

Control techol,<}uB 

"'0tering 

8. watering 1 

3b. oll"or, chefulc~l dus~ 
supptesnnt 

tI. asphn1t: pavinG or eqlll11 
b; Btabili2~ttort of,bus~ 

ulth ~htr and senl sUrfu~Q 

, w'otering 
wnterhig 

-----
'SO~-~ f-tJr) 1/ t %'5 X :2., 

CtJAA 

'Iv t)~i.dt;;rltON 

EncioSlIl'O 

N .. 
C(}l\trol ~ 

IU tid Ctlct, " 

--"-

507-

50% 

601. 

8SiI. 

70% 

SOX 
SOX 

---'-' 

..:...-""';'" 

50'­

.857. ' 

9!1:Y. 

Ii: 
t:l 
rn 
.0 

Ul 
:r 
ID ..., 
... ' 
0. 
!II 
:::J 

w 
0' 
..J 
m 
..J 
N 
N 
N ..... 
w 

"lI' 

N 

watering 50% 
9£ '" O.05(S/1.5)(d/235)(f/15)' 

(n/90)lbs/ton(S) 
-1""",,,-, 7'>lJmP'1. ()tJO/1 ~ t~ .. 15 xiJJ., xe;\{u:,itot-tf;::......;tI 

... ,.,...,.... I r 1 "-:':P 
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8 •. B1astl 
Overbt.ird~n 
Coa.l 

X 2 Suspended·' ~" 
~) 

uoncrOl ~eChn19~! J) 

'\ ----- -a 

~: 

50 lb/blast(l) X 0.75 
35 lb/blast(l) x 0.75 

prevent overshooting 
~tevent overshooting 

) 
'......,/ 

est1ml1te. ot graqer nnd scraper hours includes wet dnys, then ·reduce emissions by the factor 365-\1 
no. of days where rain or snow precipitation is 0.01" b'r greater '·365 

1. If applicnrlt's 

where 1'" .. 
2. From Refer nee 3 E a O.81s(S/.30) ('36S-W)lbs/VHT 

.JGr 
• ct 

where Iso silt content of road surface material(X) 'i?/~~ 
S " vehicle speed in mph . , 
'" .. no. of days ",nh 0.0111 precipitlltion or mo~e=/~'O::: ,.1 Z.(o 

0'S/30 foetor should ue SCluaracl fot." :;IHH!US less thon 30. ml}h dtll/..$ 

'I ., 
--=-

~ Apply corrdction for number or wideh of tires compared to light vehicles 

1; Frequency lod ra t. of "PI' lica tion .s per ~anuf oc ture:'. re commend n tion or ao j U9 tified by .pp licen t for si t.. op eci ( 
CJroad materialS nnd experience. 

48 From t\efercmce 6 E CI AIKCL\V' ton/acre./yr Soil ~ype A II ton/acre./n 
~ whara 1 - pottiol\ .of loones "'hieh hocome suspendad • Rocky, Grn~e.l1y· 0.02.5 38 
co ~ D soil e.rodibility ,Sandy 0.010 134 

H. .. ~urCncc rough'~c!:'ls factor. Fino, 0.041 52 
d ~ climatic (nctor ' Cloy Loom 0.025 47 

Ifl '::: unsheltered ~icld w:ldth filct~r • K - V/l'ries hom 0.5 to 1.0; 1.0 is normally used; 
....• '" 0.7 for 1O00 f, 1:0 r.ot' 20{)O .'l"cl grentet c - 'rnble 3,11 of rehl:'l!nce or C':' 0.345 (u3) + (P';'B)2 ... " .. J = v~ge~.ative co.ver tllctor (use. V . to 1.0) where u '" nve.rngn wind velocity '(mph) 

S. It WBS fel~ that given tha similtlri~y or opo~ntion oE·o f~o~tBnd loader to a shovel thnt m~h9ur~d Qmission~ .from 
Reference i of 10 to 20 t:!mGs more (londt!r :vs, shovel) were not retlsonable. thus t.he se.lection· of 0.003 Ibs/ ton. 

6. Givan t~. 1."01 wetn ••• of observed uronium 0 •• in .u.f.c~ minea thi.roct6t lo'probably con •• rvotlve. 'actOt 
estimate o~lY - not mnoourecl. No correction is mnde for r. 9uspend~d mnterial ns data i9 not nvailnbla. 
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lotes I \ .--... '-- .. .:). o 
] I Estimate on~y - no t measured i No correction is made for Y. suspended material as dAtA is not available. 

3.1.2 u lb/a.Cf~e./hour . where u· io wind speed in m/se.e.. Factor includes some equipment: activity atound and on piles. 
'toed 'em:l.SB on should i,\clude truck dumping, ate. Adjust by r·at:l.o of dry days to total days in exiDtenc:e. 

- , 

~ From Refllrence 5 E .. 0',05(8/1.5) (d/235) (f/15) (O/90)lbs/l:on throughput through pile 
, Wherb Is ~ silt content of mnt~rinl (X) 

d • no. of dry dsys/yr 
f ~ percent~ge of- time wind ~peed exceeds 12 mpb 
D b ~uration of material in storage (days) 

!tef erenc es I 
(Itl 
m 
~ » (g 
(8 
I\.) 

(~ 

EPA-90S!l178-003, "Survey of Fugitive. Dust from Coal Mities~li by FEOCo EnVironmental, Inc" Ft!bruary. 1978. 

EPA-90B/l~76"'008, "Wyoming Air Quality Haintenance Are.a Analysis", by PEPCo Environmanta~, Inc., Hay; 1976. 

Ap ... 42 "Co~pi1ation of Air l'ollutllnt 'Emission Fact~rs (Supplements ~"'8)II't Hay,197S: 

. . II 
PEPCo 19761, "EVlllu<ltion of fugitive Duet Bmissions from Mining I by PEDCo Environmenta.l, Inc. t April, 1976. 

C. coWherdl nnd R.V. HenddkB, "Development at Fugitive Dust Emission Factors fot Indust~inl Sources", ,Papn No. 
78-55,6, Annual Hee~ing Air Pollution Control Association t Houaton, texas (June, 197~). 
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TABU: C·, 
Summa~ of Applicable Requirements - Wyoming Code of Regulations 

Clt.tl~n I Description I RequlremehllStandard 

Wyominlg Air Quality Standards and Regulations , . 

commo-p Definitions, I Definitions and General Intent of the air quality regulatl<ms. 
provlsl9ns, Statement of 
(WAQSBiR) Intent, 
Chapter 11, General 
Section i -6 Provisions 

Ambient 

Standar~s, 
(WAQS R) 
Chapter , 
Section -11 

General 

EmiSSi~ Standar s, 
(WAQS R) 
Chapter , 
Section • 

Genera~ Emlsslo 
5tandar s, 
(WAQS R) 
Chapter , 
Section i (a) & 
(e). 

E062004001 DI:N 

Ambient 
Standards 

Introduction 
to general 
emission 
standards 

Emission 
standards for 
particulate 
matter. 

This Chapter establishes standards of ambient air quality 
necessary to protect public health and welfare. 

This Chapter establishes limits on the quantity, rate, or 
concentration of emissions of air pollutants, Including any 
requirements which limit the level of opacity, presorlbe 
eqUipment, set fuel specifications, or prescribe operation or 
maintenance procedures. These general emission standards 
maybe be superceded by specific emission standards required 
in other Chapters of the WAQS&R. 

Visible emissions of any contaminant discharged into the 
atmosphere from any single new source of emission 
whatsoever as determined by a qualified observer shall be 
limited to 20 percent opacity. 

Unless restricted by more stringent emission limits established 
elsewhere in the WAQS&R or permit conditions, any single 
source may discharge for a period or periods ,aggregating not 
more than 6 minutes in any hour contaminants having an 
equivalent opacity of not more than 40 percent as determined 
by a qualified observer. 

Applicable 

Yes " No 

x 

x 

x 

x 

Explanatlon/Comme'ilts 

This Is not an applicable 
standard or limitation;, 
however, these definitions 
do apply when evaluating 
other applicable 
reejuirements within Air 
quality regulations 
provided under WAQS&R 
Chapters 1- 14. 

Compliance with these 
regulations must be 
demonstrated for 
obtaining a PSO permit for 
the Dry Fork Station. 

" ",,--,\ 

\ I ' ... J 

MethOds Used to 
Demonstrnte 
ComplhiriCe 

Air emission impact 
modeling. 

Compliance with these I CEMS, Stack Tests 
regulations must be 
demonstrated for 
obtaining a PSD permit for 
the Dry Fork Station. 

General limitation of 
opacity for any emission 
unit to 20% unless 
exempted. 

EPA method 9 or 
COMS. 

C·l ' 
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TABLEC-
Summary of Applioable Requirements - Wyoming Code of Regulations 

CitatTn Description Requirement/Standard 

Generall Emission The emission of visible air pollutants froin diesel engines as 
Emission standards for determined by a qualified observer shall be limited to 30 
Standar~s, particulate percent opacity below 7500 feet elevation except for periods not 
(WAQS~R) matter. exceeding ten consecutive seconds. This limitation shall not 
Chapter f3. apply during a reasonable period of warm-up following a cold 
Section 2 (d). start or where undergoing repairs and adjustment following a 

malfunction. 

General Emission Fugitive dust sources operating within the State of Wyoming are 
Emission standards for required to control fugitive dust emissions. Refer to the 
Standar~s, particulate regulation for specific control measures or any equivalent 
(WAQS~R) matter. method approved by the Division Administrator which are 
Chapteri3, considered appropriate for minimizing fugitive dust. 
Section 2 (f). 

Gener., Emission The emission of .particulate matter from any new source shall 
Emissio standards for be limited as indicated in Table I provided in Chapter 3, Section 
Slandar $, . particulate 2 (g). 
(WAQS R) matter. Interpolation and extrapolation of the data fOf process weight· 
Chapter , rates in excess of 60.000 Ibsfhr shall be accomplished by use of 
Section ' (g). the equation: 

E = 17.31 pO
•
16 P> 30 tonslhr 

Where: E = Emissions in pounds per hour. 
P = Prooess weight rate in tons per hour. 

E062004001 J:!EN 

.------\ . 

----) 

; 

Applicable Explanation/Comments Methods Used to 
Demonstrate 

Ves No Compliance 

General limitation of EPA method 9 or 
opacity for the diesel fire CaMS. 
pump and diesel 
emergency generator to 

x 30% unless exempted. 

, 

Dry Fork Station EPA methcd 9 or 
operations associated with COMS. 
handling and transporting 

. of materials will be 

x incompliance by 
implementing fugitive dust 
migration. (water or 
chemical sprays, 
baghouses, bin vent 
filters) 

Dry Fork Unit 1 emissions EPA method 9 or 
of particulate matter are CaMS. 
below this limit. 

x 

~--- -
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TABLE C· 
Summar~ of Applicable Requirements - Wyoming .Code of Regulations 

cua+n Description RequiremenVStandard 

Generalt Emission The emission of nitrogen oxides from new gas fired fuel burning 
Emisslo standards for equipment calculated as nitrogen dioxide shall be limited to 
Stan dar s, nitrogen 0.20 Ib/MMBtu of heat input. 
(WAQS~R) oxides The emission of nitrogen oxides from existing solid fossil fuel 
Chapter G, (except lignite) fired fuel burning equipment calculated as 
Section r (a) nitrogen dioxide shall be limited to O.7Slb/MMBtu heat input. 

The requirements of Chapter 3, Section 3(a) do not apply to . 
internal combustion engines having a heat Input of less than 
200 MMBtu/hr.. ' , 

Genera, Emission The emission of sulfur dioxide (S02) from fuel-burning 
Emissio standards for equipment construction on or after January I, 1985 are limited to 
Standar s, sulfur oxides the 0.2 Ib/MMBtu ona 30·day rolling average and 0.45 
(WAQS R) Ib/MMBtu on a maximum 3·hour basis. 
Chapter , 
Section (b) 

Genera, Emission The emission of carbon monoxide in stack gases from any , 
Emisslo standards for stationary source ,shall be limited as may be necessary to 
Standar s, carbon prevent ambient standards described in Chapter 2 from being 
(WAQS A) monoxide exceeded. 
Chapter , 
Section . (a) , 

Genera~ Emission VOC emiSSions shall be limited through the application of Best 
Emlssio standards for Available Control Technology (BACT) in accordance with 
Standar 5, volatile Chapter 6, Section 2 of these regulations. 
(WAQS R) . organic 
Chapter , compounds. 
Section . (a) 

~ 

"""~Olr 
( 

.' .. ~, 
\ 

J. 

, 

Applicable Explanation/Comments Methods Used to '.1 
' Demonstrate 

Yes No Compllan<:e, 
J 

Dry Fork Unit 1 and the The emission 
auxiliary boiler emissions standards for nitrogen I 

of NOx are below these oxides, measured in 
limits. accordance with 

x Method 7 of 40 CFR 
part 60, Appendix A 
or by an equivalent 
method. 

Compliance with these The CEMS will be 
emission limitations for installed and 
Unit 1 shall be determined o):>erated in 
on a 30·day foiling accordanoe with 

x aVi3rage basis and a fixed' Chapter 5, S,eotkm 
i 

3·hour basis, u~lng the 20) of these 
emission data obtained regulations. 
from an S02 continuous 
monitoring system. 

Emissions of CO from Dry 
Fork Unit 1 and the 

x auxiliary boiler are not 
exceeding ambient 
standards. 

Emissions of VOC from 
Dry Fork Unit 1 do not 

x require a BACT analysis. 

C·3 
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TABLEC 1 
Summal'l, of Applicable Requirements - Wyoming Code of Regulations 

Cit.,." 
, 

Description Requirement/Standard 

Generall Emission Any exit process gas stream containing hydrogen sulfide which 
Emission standards for Is discharged to the atmosphere from any source shall be 
Standats, hydrogen vented, incinerated, flared or otherwise disposed of in such a 
CYVAQS R) sulfide. manner that ambient sulfur dioxide and hydrogen sulfide 
Chapterl3, standards described in Chapter 2 are not exceeded. 
Sectiony 

Generall Emission Any demolition or renovation activity that has materials 
EmIssion standards of insulated or fireproofed with friable asbesto~ will also be subject 

~;:Sf~) asbestos for to the provisions of Chapter 3, Section 8. 
demolition, 

Chapter 3, renovation, 
Section manufacturin 

g, spraying 
and 
fabricating 

State ,I, State The provisions of Chapter 4 in WAQS&R contain regulations for 
performance performance existing sulfUric acid production units, existing' nitric acid 
standarbs for' standards for manufacturing plants, existing municipal solid waste landfills, 
specificl specific and existing hospitaVmedical/infectious was incinerators. 
existing existing 
sourcet sources 
CYVAQS R) 
Chapterl4 

NatiOna~ National This Chapter incorporates emission control regulations 
emissio emission developed by the EPA for specific source categories. The 
standar s standards WAQD adopts these Federal Regulations in order to maintain 
(WAQS&R) administrative authority with regards to the standards. Chapter 
Chapter 5 5, Section 2 contains NSPS which regulate cliterla pollutant 

emissions froin specific categories of new sources. Chapter 5, 
Section 3 contains NESHAP which regulate haiardous air 
pollutant emissions from specific categories of new and existing 
sources. 

E062004001 [ EN 

." ,~ 

\ 

',-.-J 

Applicable Explanation/Comments Methods Used to 
Demonstrate 

Yes No Compliance 

Emissions for hydrogen 
sulfide from Unit 1 will be 

x collected by the CDS and 
fabric filter. 

.... 

Demolition will be minimal Records will be kept 
at the Dry Fork Station. to demonstrate 
Dry Fork Station will compliance with the 
comply with the fugitive fugitive emission 

x emissions requirement as control plan. 
provided in the emission 
control plan. 

.. 

This provision does not 
Dry Fork Station as it is 
not one of the listed 

x existing sources In the 
. provision. 

The appropriate 
applicable federal 
regulations are discussed 
in the federal regulation 

x part of this document. 

-

.. 
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TABLECj1 
Summary of Applicable Requirements - Wyoming Code of Regulations 

Citat on Description Requirement/Standard 

Permittl'ng Permit Section 2 covers general air quality permitting requirements for 
Require'ments requirements construction and modification as well as minor source permits 
(WAQS&R) for to operate. Section 2 (1) (i) requires that a construction permit 
ChaPter~, construction, be obtained prior to commencing construction of a new or 
Section modification. modified soutce of air emissions. WDAQ issues construction 

.. and operation permits to commercial and Industrial air pollution sources in 
Wyoming to ensure compliance with air quality regulations. The 
permitting process requires submission of forms provided by 
WDAQ. The application should Include site Information, plans, 
descriptions, specifications, and drawings showing the design 
of the source, the nature and amount of the emisSions, and the 
manner In which It will be operated and controlled. A schedule 
for the construction or modification to the facility should also be 
included with the application. 

Permitting Operat.ing Section 3 is the state operating permit program required under 
Require:ments permits Title V of the Clean Air Act. This section provll:les applicability 
IYVAQS&R) and procedures for obtaining operating permit for a n«;)w source 
Chapter 6, and modification of operating permit for an exi~ting source. 
Section ~ .. 

Permittihg Prevention of Section 4 Is the prevention of significant deterioration {PSO} 
ReqUirements significant program. This Motion provides applicability and procedures for 
(WAQS&R) deterioration obtaining a PSD permit for a new source. 
ChaPter~, 
Section 

£::062004001 'EN 

Applicable Explanation/Comments 

Yes No 

This construction permit 
application is being 
submitted to allow 
issuance of a construction 
permit for the proposed 
project. Necessary 

x application forms are also 
provided with this 
application. 

Dry Fork Station Is 
planning to obtain only a 
construction permit for the 
proposed project at this 
time!. As provided In x 
Chapter 6, Section 3 (c)(I), 
Dry Fork Station wUi apply 
for a Title V Operating 
Permit within twelve 
months of start up. 

Because the proposed 
Dty Fork Station will be 
located In an area 
classified as attainment 

x for all criteria pollutants, 
the requirements of the' 
federal PSD program will 
apply to the construction 
of the proposed project. 

I" .' '\ 

'.: ) 
"~ 

Methods Used to 
Demonstrate 
Compliance 

An application for a 
Title V operating 
permit win be 
submitled within 
12 months of startup. 

c·s 

I 

I 
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I 
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TABLECi1 
SummalY, of Applicable Requirements - Wyoming Code of Regulations . . 

I .1 Description : RequlrementlStandard C tablon 
.. 

Permlttl'ng Permit Section 5 covers permitting requirements for major sources of 
Require'ments requirements hazardous air pollu~ant~ for which a (maximum achievable 
0/VAQS&R) for . control technology) MACT standard has been established under 

ChaPter . construction Section 112 of the Clean Air 
Section and Act. 

modification 
ofNESHAPs 
sources 

Monitor~ng Monitoring These sections establish general monitoring regulations for 
regulations regulations existing sources. These regulations may be superceded by 
0/VAQS&R) specific monitoring requirements under oth~r Chapters of the 
ChapterT7 WAQS&R. 

Non- l Non- Chapter 8 establishes regulations specific to areas not attaining 
aHalnm nt attainment the National Ambient Air Quality Standards. Section 2 applies 
area b ~xclusively to Sweetwater County, Wyoming particulate matter area 

regulations regulations. Section 3 applies to gener~.I federal actions, ~~b~~~) excluding those covered under Section 4, within any federally 
Chapter 8 design-ated nonattainmetlt area of the State. Section 4 applies 

to specific transportation projects within any federally 
designated nonattainment area of.the State. . 

Visibility Visibility This chapter establishes regulations to protect visibility and 
impalr~entfP impairmentfP addresses plume blight impairment In Class I Areas. . 
M fine 'Tntrol M fine control 
0/VAQS R) 
Chap.ter9 

E062004001 EN 

'\ 
--------/ 

..... 

Applicable Explanation/Comments Methods Used to' 
Dt!monstrate 

Yes No Compliance 

Dry Fork Station Auxiliary 
boiler will comply with the 
methods of controlling -emissions as provided in i )( 
the applicable MACT 
standard. See the federal 
regulation part of this 

. document. 

Dry Fork Station will be a 

x new source, there for not 
subject to the provisions 
of this section. 
The Dry Fork Station is 
located In an area I 

classified as attainment; I 

I therefore, this rule does 
x not apply. 

i 

i 

This section describes the Air Quality Modeling 
requirements for the report. 
WDEQ review of the 
proposed project fot the 
Impact of its PSD pollutant 

X emissions on visibility in 
any mandatory Class I 
area. Designated Class I 
·areas were reviewed for 
Ambient Air Quality and 
visibility impact. 

e-6 
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TABLEC 1 
SUmmalJ of App,lioable Requirements - Wyoming Code of Regulations 

Clt.+" 
Applicable Explanatlo,:,/Comments Methods Used to 

Description Requirement/Standard Demonstrate 
Yes No Compliance 

Smoke I Smoke Chapter 10 establishes restrictions and requirements on The requirements 
manage;ment management specific burning practices. Section 2 regulates refuse burning; established on specific 
(WAQS&R) open burning of trade wastes, for salvage operations, for fire burning practices do not 
Chapter 10 hazards, and for fire fighting,training; and vegetative material x apply to this faCilitY. 

open burning. Section :3 specifically regulates emissions from 
wood waste burners. Section 4 regulates sources of vegetative 
burning for the management of air Quality emissions and 
impacts from smoke on public health and visibility. 

Natlona~aCid National acid This regulation adopts Federal ACid Rain Program requirements The details of compliance CEMS and EDR 
rain pro ram rain program of 40 CFR Part 72 through 78. With provisions of Acid 
(WAQS&R) x Rairi program is provided 
Chapterl11 in Ihe Federal program 

Secllon In Appendix D. 

Emergehcy Emergency This Chapter Is designed to prevent the excessive build-up of If applicable Dry Fork 
controll Controls air pollutants during air pollution episodes, thereby' preventing Station will comply with 
(WAQS R) the occurrence of an emergency due to the effects of these x the methods of controlling 
Ghapterl12 pollutants on the health of persons. emlssioris as provided by 

WDEQ. 
, ' 

Mobile J Mobile Chapter 13 establishes minimum requirements fOJ motor Minimum requirements for 
Source Sources vehicle Jjollution control. -, x motor vehicle pollUtion 
(WAQS&R) control do not apply to the 
Chapterl13 Dry Fork SIation 

I:mlsslo'n Emission Chapter 14 establishes requirements for trading programs Thes~ regulations are 

tradi"~~ trading , authorized under Wyoming Statute 35-11-214. general in nature and will 
progra program x not likely apply to the 
regulatl ns regulations facility 
(WAQS&R) 
Chapt'eri14 

--L.........._ 
.~--.--.- ._---- --~-.- ----

aThe sum II mary of applicable requirements is intended to provide a summary of the portion of the applicable requirement applying to the generating unils. It Is not 
Intended to replace a regulatory document. Please see the actual regulations for specific information. ' 
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TABLEID.1 
Summli\!tof Ap~licable ~qllirements - Fe.der~ Air Quality Regulations 

l 
ApplIcable 

Requi.rement I Summary of Requirement 

.. / .... \ 
\_-) 

Applicable 
to 

Dry Fork 
Station 

Yes I No 

Comments 

:'~) 

Methods Used t6 
Demonstrate 
Compliance" 

Federfl Requirements . . . 
40 CFr parts 1 through 54 list various requirements for EPA to operate their environmental programs. These sections do not apply to the Dry Fork Station. 

40 CF~ 58, Ambient Air Quality Surveillance 

40 CFR 58 I This part sets guidelines and requirements for PSD x 
monitoririg stations and air pollution control agencies. 

40 CF~ 60, Subpart A, General Provisions for Standards of Performance for New Sources 

40 CFIR
1

' 60.1 I Specifies applicability, definitions, units and abbreviations, x 
- 6004 and communication guidelines of 40 CFR 60. 

40 CFIR 
60.7(a 

'. E0620040dl DEN 

Notification, reporting and recordkeeping requirements for the 
affected units and the CEMS. 

i. 

x 

Dry Fork Station does not operate a PSD 
monitoring station nor is it an air pollution 
control agency; therefore, these rules do 
not apply. 

This Is not an applicable standard or 
limitation; however, these definitions do 
apply when evaluating other applicable 
requirements within 40 CFR 60 . 

Notification of the following must be sent to 
WDEQ: the date construction is 
commenced (no more than 30 days after), 
the date of initial startup (no more t!lan 15 
days after), physical or operational 
changes that may increase emission rates 
(no less than 60 days before), the 
demonstration of the continuous monitoring 
system performance (no less than 30 days 
before), the date for conducting .opacity 
observations (no less than 30 days before), 
COMS data results will be used to 
determine compliance with the opacity 
standard in lieu of Method 9 (no. less than 
30 days before). . 

Send required 
information to WDEQ, 
and maintain copies on 
file. 

0·1 
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TABLE 1!>-1 
SummC1~ of APplicable Requirements - Federal Air Quality Regulations 

APp,rab,e 
ReQUiiment I Summary of Requireinent 

40CFR 
60.7(b) 

40 CFF 
60.7(c) 1& (d) 

40 CFF' 
60.7(e) 

40 CFF 
60.7(f) + (h) 

E062004oo1 DEN 

Owners or operators shall maintain records of the occurrence 
and duration of any startup, shutdown, or malfunction in the 
operation of an affected facility; any malfunction of the air 
pollution control equipment; or any periods during which a 
continuous monitoring system or monitoring device is 
inoperative. 

Owners or operators required to install a continuous 
monitoring device shall submit excess emissions and 
monitoring systems performance report andfor summary 
report form semiannually. , 

Adjusts more frequent reporting requirements to the 
requirements above if the facility meets certain conditions. 

Owners or operators shall maintain a file of all 
measurements; continuous monitoring system performance 
evaluations, calibration checks, adjustments, and 
maintenance in permanent form suitable for inspection. 

Applicable 
to 

DryFork 
Station 

Yes I No 

x 

x 

x 

x 

Comments 

Dry Fork Station is subject to NSPS, and 
therefore, to this requirement. 

Written reports shall include magnitude of 
excess emissions, conversion factors used, 
date and time of commencement process 
operating time, specific identification of 
each period of excess emissions, nature 
and cause of any malfunction, corrective 
action, dates and times when the 
continuous monitoring system was 
inoperative, or statement of no excess 
emissions. Reports will be sent within 
30 days of the end of the 6-month period • 

Also see 40 CFR Part 75. 

This can only be accomplished after a 
minimum of 12 months of monitoring; 
therefore, this rule does not apply to Dry 
Fork Station for obtaining construction 
permit, howeVer this regulation needs to be 
reevaluated after operation of the facility for 
some duration. 

Files shall be retained for at least 2 years. 

Note: 40 CFR Part 75 requires a minimum 
of 3 years retention. 

/._, 
) 

\'-_/ 

Methods Used to 
Demonstrate 
Cornpliahcea 

Records of these 
occurrences and 
subsequent agency 
notifications will be 
maintained on file. 

Reports will be 
completed and sent to 
WDAQ via certified 
mall. Copies wlll be 
maintained. 

Files shall be retained 
for at least 3 years. 
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TABLE P~1 
Summa)y of Applicable Requirement~federal Air Quality Regulations 

Summary of Requirement 

.......... :- ...... 

\ ) ....-

Applicable 
to 

Dry Fork 
Station 

App,Lb,. 
".qulm.n, 

Yes I No 

40 CFF.l60.8 

4oC~16o.'o 

40 CFFh30.11 

Wiihin 60 days after achieving the maximum production rate, 
but not later than 180 days after initial startup and at such 
other times as may be required by the administrator, the 
owner or operator shall conduct performance test{s) and 
furnish the administrator a written report of the results of such 
performance test(s) 

State Authority- States maintain th~ir authority to impose 
stricter requirements than the federal regulations, 

Performance tests shall determine compliance with standards 
in this part, except opacity standards which will be 
determined by conducting observations in acoordance with 
Method 9, using an alternative method approved by the 
Administrator, or by implementing a CaMS. Air pollution 
control equipment shall be maintained in a manner consistent 
with good air pollutlon control practice. 

40 CFF\ 60.12 I No owner or operator subject to the provisions of this part 
shall build, erect, install, or use any article, machine, 
eqUipment, or process, the use of which conceals an 
emission which would otherwise constitute a violation of an 
applicable standard. Such concealment includes, but is not 
limited to, the use of gaseous diluten1s 10 achieve compliance 
with an opacity standard or with a standard which is based on 
the concentration of a pollutant in the gases disoharged to the 
atmosphere. 

E06200400lDEN 

x 

x 

x 

x 

Comments 

Performance tests shall be conducted and 
data reduced in accordance with the test 
methods and procedures contained In each 
applicable subpart or as the administrator 
shall specify. Notice should be sent to the 
administrator at least 30 days prior. 
Adequate performance testing of facilities 
will be provided. Each test will consist of 3 
runs unless otherwise specified. 

This is guidance for the states and does 
not apply directly to Dry Fork Station. 

Opacity observations shall be conducted 
concurrently with the initial performance 
test, or within 60 days after achieving the 
maximum production rate if performance 
tests will not be conducted. 

.• ,~--.... . , 
\ 

) 

Methods Used to 
Demonstrate 
Compliance3 

Copies of ag~ncy 
notifications and 
testing reports will be 
maintained on site. 

Dry Fork Station must 
comply with all 
applioable state 
regulations. 

Required 
tests/observations will 
be reoorded and 
retained on file. 

Dry Fork Station should not use any device I Maintain all building 
to conceal their emissions. plans and equipment 

specifications to 
document compliance. 
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TABLE 0-1 . 
Summa~ of Applicable Requirements· Federal Air Quality Regulations 

APpll.,. 
ReQu1ment 

40 CFRI 
60.13(a, 
Append x B 
(COMS), 

40GFRI 
60.13(a}, 
Appendix B 
(GEMS),. 

E062004001 PEN 

Summary of Requirement 

COMS installed will meet ASTM 6216-98 and have a 
certificate of conformance froin the manufacturer. GOMS will 

. be located where measurements are representative of the 
total emissions from the facility. All tests and re-tests will be 
conducted as outlined in 40 CFR 60 Appendix B. 

Procedures for measuring GEMS relative accuracy and 
calibration drift are outlined. GEMS Installation and 
.measurement location specifications, equipment 
specifications, performance specifications, and data reduction 
procedures are included. Gonformance of the GEMS with the 
performance specification Is determined. 

Applicable 
to 

DryFork 
Station 

Yes I No 

x 

x 

Comments 

Appendix B gives extensive requirements 
and specifications for COMS and should be 
referenced to verify compliance. 

Also see 40 GFR Part 75. 

Appendix B gives extensive requirements 
and speCifications for CEMS and should be 
referenced to verify compliance. 

Also see 40 CFR Part 75. 

~,) 

Methods Used to 
Demonstrate 
ComplianceB 

Verify and document 
that COMS meet 
ASTM 6216-98, retain 
certificate of 
conformance on file. 
Document all tests, re­
test, and all other 
requirements given in 
AppendlxB. 

Verlfy and document 
that GEMS meets 
requirements of this 
appendix. Dooument 
all tests, re-tests, and 
all other requirements 
given in Appendix B. 

0·4 
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TABLE [)·1 
~ ~ ....... ~ .. ••• '1"1"" •. - ••• . J'1' .......... . -- .-...... ....." _ ...... - .. -.. -_ .. -

APPILbl. 

Applicable 
to 

DryFork 

ReQUljment 
Summary of Requirement Station 

Yes No 

40 CFF! This procedure specifies the minimum QA requirements x 
60.13(a, necessary for the control and assessment of the quality of 
Appenc ixF GEMS data submitted to the EPA. Source owners and 

operators responsible for one or more CEMS used for 
compliance monitoring must meet these minimum 
requirements and are encouraged to develop and implement 
a more extensive QA program or to continue such programs 
where they already exist. Data collected as a result of QA 
and QC measures required in this procedure are to be 
submitted to the EPA. These data are to be used by both the 
EPA and the GEMS operator in assessing the effectiveness 
of the CEMS QG and QA procedures in the maintenance of 
acceptable CEMS operation and valid emission data. 

40CFR GEMS will be installed and operational prior to performance x 
60.13(bJ tests. Manufacturer's written requirements or 

recommendations for Installation operation and calibration 
shall be completed, as a minimum. If COMS data will be 
submitted, compliance with Performance Specification 1 (see 
40 GFR 60 appendix 8) must be met before the performance 
test, 

E06200400 DEN 

., .. ~\ 
) 

-'" 

.. 

Methods Used to 
Comments Demonstrate 

Compliance8 

Each source owner or operator must Procedures will be 
. develop and implement a QG program. As written, Implemented, 

a minimum, each QC program must include and maintained on file. 
written procedures which should describe Activities outlined in 
in detail, complete, step-by-step procedures should 
procedures and operations for each of the also be documented 
following activities: 1. Calibration of CEMS. and records retained. 
2. GO determination and adjustment of 
GEMS. 3, Preventive maintenance of 
CEMS (including spare parts inventory). 
4. Data recording, calculations, and 
reporting. 5. Accuracy audit procedures 
including sampling and analysis methods. 
6. Program of corrective aotion for 
malfunctioning CEMS. These written 
procedures must be kept on record and 
available for inspection by the enforcement 
agency. 

Also see 40 CFR Part 75. I 

Monitoring systems shall be operational Document and retain 
and all necessary documentation records of installation 
completed before performance tests. and operational tests, 

Also see 40 GFR Part 75. Maintain records of 
manufacturer's 
requirements. 
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TABLE Dr1 
--.--- ." . - . . -

ApPIIJ.ble ReqUl,"n, 

40CFRI 
60.13(c~ 

E062004001 DEN 

............ 

v 

- -- . --- --- -- . -- --. - -.. _._.- -- - --.---._--

Applicable 
to 

Summary of Requirement 
DryFork 
Station 

Yes No 

If the owner cir operator of an affected facility elects to submit x 
COMS data for compliance with the opacity, he shall conduct 
a performance evaluation of the COMS as specified in 
Performance Specification 1, Appendix B, of this part i?efore 
the performance test required under § 60.8 is conducted. 
Otherwise, the owner or operator of an affected facility shall 
conduct a performance evaluation of the COMS or CEMS 
during any performance test required under § 60.8 or Within 
30 days thereafter in accordance With the applicable 
performance specification In Appendix B of this part, The 
owner or operator of an affected facility shall cohduct COMS 
or CEMS performance evaluations at such other times as 
may be required by the administrator. 

J 

- . .... 

Methods Used to 
Comments Demonstrate 

Complianc~a 

If COMS data will be submitted for Document 
compliance a performance evaluation Will performance 
be completed before the performance test. evaluations and retain 
Otherwise, performance evaluations shall records. 
be conducted during performance tests or 
within 30 days of performance tests, 

Also see 40 CFR Part 75. 

- -----
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TABLE Jj·1 . 
summa!6r ~Igable Requirements· Federal Air Quality Regulations 

APp,jable 
ReqUirt·H. 

40 CFRl 
60.13(di 

40CFR 
60.13(e~-0) 

E062004001 ~EN 

Summary of Requirement 

Owners and operators of a CEMS installed in accordance 
with the provisions of this part, must automatically check the 
zero (or low level value between 0 and 20 percent of span 
value) and span (50 to 100 percent of span value) calibration 
drifts at least once daily In accordance with a written 
procedure. The zero and span must, as a minimum, be 
adjusted whenever either Ihe24-hour zero drift or the 24-hour 
span drift exceeds two times the limit of the applicable 
periormance specification. The system must allow the 
amount of the excess zero and span drift to be recorded and 
quantified whenever specified. Owners and operators of a 
COMS Installed in accordance with the provisions of this part, 
must automatically, intrinsic·to the opacity monitor, check the 
zero and upscale (span) calibration drifts at least once daily. 
For continuous monitoring systems measuring opacity of 
emissions not using automatic zero adjustments, the optical 
surfaces exposed to the effluent gases shall be cleaned prior· 
to performing the zero and span drift adjustments. For 
systems using automatic zero adjustments, the optical 
suriaces shall be cleaned when the cumulative automatic 
zero compensation exceeds 4 percent opacity. 

Guidelines for adjustments, monitoring reqUirements, tests, . 
and data requirements for GEMS and GOMS are outlined in 
these paragraphs. 

Applicable 
to 

DryFork 
Station 

Yes I No 

x 

x 

Comments 

Owners and operators of COMS and/or 
CEMS must check the zero and span 
calibration drifts at least once daily in 
accordance with a written procedure. 
Adjustments will be made when necessary. 

Also see 40 CFR Part 75. 

These paragraphs give extensive 
requirements and specifications for CEMS . 
and COMS and should be referenced to 
verify compliance. 

Also see 40 CFR Part 75. 

.~ 

. ,--) 

Methods Used to 
Demonstrate 
Compliancea 

Write and Implement a 
procedure for this 
requirement. 
Document all checks, 
calibrations, 
adjustments, and 
cleanings. 

Complia,:!ce with all 
required activities will 
be documented and . 
records retained. 
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VUIIIIII\;4If/ VI ,-It-'t-'IJ'''I .. UI'I'''' 'V'1 .... II'lJIII...,' •• W • ",""'",,'''''1 I \II """'l04 ...... "J • ." ... .tt .... ,""'".v ...... 

APpllb1e 
Applicable 

to 
DryFork 

AeqUI1ment 
. Summary of Requirement Station 

Yes No 

40CFR 60.14 Any physical or operational change to an existing facility x 
which results In an Increase In the emission rate to the-
atmosphere of any pollutant to which a standard applies shall 
be considered a modification. Upon modification, an existing 
facility shall become an affected facility for each pollutant to 
which a standard applies and for which there Is an increase In 
the emission rate to the atmosphere. 

40CFR 60.15 An existing facility, upon reconstruction, becomes an affected x 
facility, irrespective of any.change in emissIon rate. 

40CFR 60.18 This section contains requirements for control devices used x 
to comply with applicable subparts of Parts 60 and 61. The 
requirements are placed here for administrative convenience 
and only apply to facilities covered by subparts referring to 
this section. -

40 CFR 60.19 General notification and reporting requirements. x 

--...... 

',J 

Methods Used to 
. Comments Demonstrate 

ComplianeeB 

Dry Fork Station is an affected facility; 
therefore, this rule does not apply. 

Dry Fork Station is an affected facility; 
therefore, this rule does not apply. 

The control devices used are not covered 
by this section; therefore, this section does 
not apply to the Dry Fork Station. 

Refer to this section for details of all All necessary rsports 
notifioation and reporting requirements. will be submitted to 

WDEQinthe 
appropriate t1meframe. 

40 CFR 60, Subpart D, Standards of Performance for Fossil-Fuel-Fired Steam Generators for Which Construction is CommencedAfter August 17, 1971 

40CFRI Each fossil-fuel-fired steam generating unit of more than x Unit 1 is covered under subpart Da and the 

6O.4~41 73 MW heat input rate (250 mmBtu per hour) for whloh Auxiliary Boiler Is covered under subpart 
construction is commenoed after August 17, 1971. Excludes Db; therefore, subpart D does not apply. 
sources that are subject to Subpart Da. 

E062004001 ' EN D·S 
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TABLE 0.-1 
summa~ of Applicable Requirements· Federal Air Quality Regulations 

\J. 
.- "­, 

..~/ 

I . 
APPlifable Methods Used to 

Requlr ment Summary of Requirement comments Demonstrate 
ComplianceR 

Yes 

40 CFRlso' Subpart Da, Standards of Performance for Electric Utility Steam Generating Units for Which Construction Is Commenced After September 18, 
1978 . . . 

40 CFRI 1 The affected facility to which this subpart applies is each 
60.40a electric utility steam generating unit that is capable of 

140 CFR 
. 60.41 a 

140 CFR 
60.42a 

E062004001 PEN 

combustlng more than 73 MW (250 million mmBtu per hour) 
heat Input of fossil fuel (either alone or In combination with 
any other fuel); and for which construction or modification is 
commenced after September 18, 1978. 

Definitions for 40 CFR 60, Subpart Da. 

On and after the date on which the performance test required 
to be conducted under § 60.8 is completed, no owner or 
operator SUbject to the provisions of this subpart shalf cause 
to be discharged into the atmosphere from any affected 
faoility any gases which contain PM in excess of: (1) 13 ng/J 
(0.03 Ib/mmBtu) heat Input derived from the combustion of 
solid, liquid, or gaseous fuel; (2) 1 percent of the potential 
combustion concentration (99 percent reduction) when 
combusting solid fuel; and (3) 30 percent of potential 
combustion concentration (70 percent reduction) when 
combusting liquid fuel. (b) On and after the date the PM 
performance test required to be conducted under § 60.8 is 
completed, no owner or operator subject to the provisions of 
this subpart shall cause to be discharged into the atmosphere 
from any affected facility any gases which exhibit greater than 
20 percent opacity (6-minute average), except for one 6-
minute period per hour of not more than 27 percent opacity. 

x 

x 

x 

Unit 1 meets the criteria listed and must 
meet the requirements in this subpart .. 

This is not an applicable standard or 
limitation, however, these definitions do 
apply when evaluating other applicable 
requirements from Subpart Da. 

Unit 1 may not discharge in amounts 
greater than what is fisted in this section. 

No reqUirements 
mentioned in this 
section. 

EPA reference 
Method 5 will be used 
to demonstrate 
oompllance with PM 
emission limit. All 
monitoring activities 
andfor reports of 
emissions will be 
documented and 
retained on file. Dry 
Fork Station will install. 
certify, and maintain 
COMS. 
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TABLE 0-1 
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APp"iable 

Applicable 
to 

DryFork 
Summary of Requirement Station ReqUl'1 men' 

Yes. No 

40CFR On and after the date on which the initial performance test is x 
60.43a completed, no owner or opera~or subject to the provisions of 

this subpart shall cause to be discharged into the atmosphere 
from any affected facility which combusts solid fuel or solld-
derived fuel any gases which contain S02 in excess of 
520 ng/J (1.20 Ib/mmBtu) heat input and 10 percent of the 
potential combustion concentration (90 percent reduction), or 
30 percent of the potential combustion concentration 
(70 percent reduction), when emissions are less than 
260 ng/J (0.60 Ib/mmBtu) heat Input. 

40CFR On and after the date on which the initial performance test is x 
60.44a completed, no owner or operator subject to the provisions of 

this subpart shall cause to be discharged into the atmosphere 
from any affected facility any gases which contain nitrogen 
oxides (expressed as N02) In excess of the following 
emission limits, based on a 30-day rolling average: -

Subbitumlnous coal- 210 (ng/J), O.50-{lb/mmBtu) 

Bituminous coal - 260 (ng/J), 0.60 (lb/mmBtu) 

Anthracite coal - 260 (ng/J), 0.60 (lb/mmBtu) 

All other fuels - 260 (ng/J), 0.60 (lb/mmBtu). Also emissions 
of NOx shall not exceed 1.6 pounds per megawatt hour 

E062004001 bEN 

.•.. ~, 

.----

. .. .. . -. . . 

Methods Usetlto 
Comments Demonstrate 

Compliancea 

Unit 1- may not discharge in amounts All monitoring activities 
greater than what is listed in this section. and/or reports of 

Both FGD Inlet and outlet S02 emissions will be . 

concentrations will be continuously . 
.. documented and 

monitored tQ determine removal efficiency. retained on file. Dry 
Fork Station will install, 
certify (Appendi~ B) 
and maintain 
(Appendix F) a GEMS 
for S02 and a diluent 
gas. 

Unit 1 may not discharge in amounts All monitoring activities 
greater than what Is listed in this section. ·and/or reports of 

emissions will be 
documented and 
retained on file. Dry 
Fork Station will install, 
certify (Appendix B) 
and maintain 
(Appendix F) a GEMS 
for NOx and a diluent 
gas. 
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. APp,lb" Requ'to, 
40 CFFf 
60.45a 

40CFR 
60.47a 

E0620Q4QOl EN 

~ -.- _ . _ .. - ... -.. .0 ••• _ ._ ... _ .. -

, 
, \ 

'0 

Applicable 
to 

DryFork 
Summary of Requirement Station 

Yes No 

For each coal-fired electric utility steam generating unit other x 
than an Integrated gasification combined cycle (IGeC) 
electric utility steam generating unit, on and after the date on 
which the Initial performance test required to be conducted is 
completed, ho owner or operator subject to the provisions of 
this subpart shall cause to be discharged into the atmosphere 
from any affected facility for which construction or 
reconstruction commenced after January 30, 2004, any 
gases which contain mercury (Hg) emissions in excess of the 
following emissions limits based on a 12-month rolling 
average: 

Subbituminous coal- wet FGD technology, 42 x 10-6 Ib/MWh 
or 0.042 Ib/GWh on an output basis 

Subbituminous coal- dry FGD technology, 78 x 1O-6 1b/MWh 
or 0,078 Ib/GWh on an output baSis 

Bituminous coal- 21 x 10-6 Ib/MWh or 0.021 Ib/GWh on an 
output basis 

Lignite - 145 x 10-6 Ib/MWh or 0.145 Ib/GWh on an output 
basis 

An owner or operator of an affected facility proposing to x 
demonstrate an emerging technology may apply to the 
Administrator for a commercial demonstration permit. 
Commercial demonstration permits may be issued only by 
.the Administrator, and this authority will not be delegated. 

\ 

.' 0_' • 

Methods Used to I 
Comments D~monstrate 

Compliancell I 

. I 
Unit 1 may not discharge In amounts All monitoring activities I 
greater than what Is listed in this section. and/or reports of 

emissions will be 
documented and 
retained on file. Dry 
Fork Station will install, 
certify (Appendix B) 
and maintain 
(Appendix F) a CEMS 
for Hg and a diluent 
gas or a sorbent trap 

I monitoring system as 
required by Part 75. I 

I 

i 

No emerging technologies will be used for 
Unit 1; therefore, this section does not 
apply, 

0·11 
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APPI.ible 
ReQUI'rent 

-40'CFR 
60.48a 

40CFR 
60.49a 

40CFR 
60.50a 

E062004001 EN 

~; 

-_. _ .. --"'-1-.. _ ... _ ... - . --_._ ..... ___ .... '""H".-"."-
Applicable 

to 
DryFork 

"Summary of Requirement Station 

Yes No 

Compliance with PM, NOx, and Hg limits listed in 40 CFR x 
60.42, 60.44, and 60.45 constitutes compliance for these 
pollutants. During emergency conditions In the principal 
company, an affected facility with a malfunctioning FGD 
system may be operated if S02 emissions are minimized by 
operating all operable FGD system modules, and bringing 
back into operation any malfunctioned module as soon as 
repairs are completed, bypassing flue gases around only 
those FGD system modules that have been taken .out of 
operation because they were incapable of any S02 emission 
reduction or which would have suffered significant physical 
damage if they had remained in operation, and designing, 
constructing, and operating a spare FGD system module for 
an affected facility larger than 365 MJV (1,250 mmBtu per hr) 
heat input. 

The owner or operator of an affected facility shall install, x 
calibrate, maintain, and operate a continuous monitoring 
system, and record the output of the system, for measuring 
the opacity of emissions and S02 and NOxand Hg emissions 
discharged to the atmosphere. If the owner or operator has 
installed a NOx and Hg emission rate CEMS to meet the 
requirements of Part 75 of this chapter and is continuing to 
meet the ongoing reqUirements of Part 75 of this chapter, that 
CEMS may be used to meet the requirements of this section, 
except that the owner or operator shall also meet the 
reqUirements of § 60.49a. 

In conducting the per10rmance tests required, the owner or x 
operator shall use as reference methods and procedures in 
Appendix A of this part or the methods and procedures as 
specified in Jhis section. 

-~ 

,~ 

Methods Used to 
Comments Demonstrate 

Cori1pliance~ 

If compliance with 40 CFR 60.42, 60.44, or Maintain documents 
60.45 cC!-n not be maintained, refer to this illustrating compliance 
section for further guidance. If with 40 CFR 60.42, 
desulfurization system is malfunctioning, 60.44, and 60.45. If 
operate only if compliance with this seclion compliance cannot be 
can be maintained. achieved or 

desulfurization system 
is malfunctioning, 
maintain 
documentation of 
activities reqUired in 
this section. 

. 
Unit 1 must have CEMS and must comply Install CEMS and 
with this se6tion. COMS and document 

calibration and 
maintenance of 
eqUipment, or comply 
with 40 CFR 75 and 
60.49a. 

Dry Fork Station must use these methods Document methods 
to conduct performance tests. used to conduct tests. 
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APp"Lb" 
- Applicable 

to 
Dry Fork 

Summary of Requirement Station Comments 
R'QU'lment 

Yes No 

40CFR For S02, NOx, PM and Hg emissions, the performance test x Dry Fork Station must submiUhese 
60.51a data from the Initial performance test and from the documents quarterly if electronic ahd 

performance evaluation of the continuous monitors (including semiannually if written, except when 
the transmissometer) are submitted to the administrator. opacity limits are exceeded which must be 

submitted every quarter. Specific reporting 
requirements are listed in this section. 
Refer to section for specific requirements. 

40CFR 60. The owner or operator of an affected facility subject to the x Unit 1 meets the criteria listed and must 
52a emissions limitations in §60.45a or §60.46a shall provide meet the requirements In this subpart. 

notifications In accordance with §60.7(a) and shall maintain 
records of all information needed to demonstrate compliance 
including performance -tests, monitoring data, fuel analyses, 
and calculations, consistent with the requirements of §60.7{f). 

40 CFRlso, Subpart Db, Standards of Performance for Industrial-Commercial-Institutlonal Steam Generating Units 

40 CFR The affected facility to which this subpart applies is each x _ Subpart Db applies to boilers with heat 
60.40b steam generating unit that commences construction, input> 100 mmBtu/hour and 

modification, or reconstruction after June 19, 1984, and that <250 mmBtu/hour; Dry Fork Station 
has a heat input capacity from fuels combusted in the steam Auxiliary Boiler meets criteria listed and 
generating unit of greater than 29 wr#(100 million Btu/hour) must meet the requirements in this subpart. 

Unit 1 Is much larger. Therefore, this rule 
does not apply to Unit 1. 

40GFR Definitions for 40 GFR 60, Subpart Db. x This Is not an applicable standard or 
60.41b limitation, however, these definitions do 

apply when evaluating other applicable 
requirements from Subpart Db. 

E062004001 pEN 

'. 
/ 

- -- --

Methods Used to 
Demonstrate 
Compliancea 

I 

Submit required i 

documents as outlined 
in this section. I 

I 

All records of all 
information needed to 
demonstrate 
compliance including 
performance tests, 
monitoring data, fuel 
analyses, and 
calculations, will be 
documented and 
retained on file. 

No requirements 
mentioned in this 
secUon. 
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Sum marlY of Applicable Requirements· Federal Air Quality Regulations 

Applieable 
ReQUi1ment 

40CFR 
60.42b 

40CFR 
60,43b 

40CFR 
60.44b 

40CFR 
60.45b 

E062004001 IiJEN 

Summary of Requirement 

Standard emission limit for sulfur dioxide 

Standard emission limit for particulate matter 

On which the initial performance tast is completed oris 
required to be completed under §60.8 of this part. whichever 
date comes first, no owner or operator of an affected facility 
that Is subject to the prOVisions of this section and that 
combusts only coal, oil, or natural gas shall cause to be 
discharged into the atmosphere from that affected facility any 
gases that contain nitrogen oxides (expressed as N02) in 
excess of the following emiSSion limits: 

Natural gas· 86 ng/J or 0.20 Ib/MMBtu 

Compliance and performance test methods and procedures 
for sulfur dioxide . 

Applicable 
to 

DryFork 
Station 

Yes I No 

x 

x 

x 

x 

Comments 

The Auxiliary Boiler combust natural gas 
a:nd there is not a provision in the section 
limiting sulfur dioxide from sources 
combustlng natural gas; therefore this 
section does not apply to the Auxiliary 
Boiler. 

The Auxiliary Boiler combust natural gas 
and there is not a provision In the section 
limiting particulate matier from sources 

, com,busting natural gas; therefore this 
section does not apply to the Auxiliary 
Boiler .. 

Auxiliary Boiler may not discharge in 
amounts greater than what Is listed in this 
section. 

The Auxiliary Boiler combust natural gas 
and there is not a provision in the section 
limiting sulfur dioxide from sources 
combusting natural gas; therefore this 
section does not apply to the Auxiliary 
Boller. . 

/~ " 
-..../ 

Methods Used to 
Demonstrate 
Compliancea 

All monitoring activities 
and/or reports of 
emissions will be 
documented and 
retained on file. 
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TABLE Dl1 
Summar~ of Applicable R~uirements • Federal Air Quality Regulations 

APPlilb,. 
Re.qU;'rent 

40CFR 
60.46b 

40CFR 
60.47b 

E0620040Ql ijEN 

Summary of Requirement 

To determine oompliance with the emission limits for nitrogen 
oxides required under §60,44b, the owner or operator of ah 
affected facility shall cOnduct the performance test as 
required under §60.8 using the continuous system for 
monitorIng nitrogen oxides under §60.48(b). 

Following the date on which the Initial performance test is 
completed or required to be completed under §60.8 of this 
part, whichever date comes first, the owner or operator of an 
affected facility which has a heat input capacity 250 million 
Btu/hour or less and which combusts natural gas having a 
nitrogen content of 0.30 weight percent or less shall upon 
request determine compliance with the nitrogen oxides 
standards under §60,44b through the use of a 30-day 
performance test. During periods when performance tests 
are not requested, nitrogen oxides emissions data collected 
pursuant to §60.48b(g)(1) or §60.48b(g)(2) are used to 
calculate a 3~-day rolling average emission rate on a daily 
basis and used to prepare excess emission reports, but will 
not be used to determine compliance with the nitrogen oxides 
emission standards. A new 3~-day rolling average emission 
rate is calculated each steam generating unit operating day 
as the average of all of the hourly nitrogen oxides emission 
data for the preceding 30 steam generating unit operating 
days. 

Emission monitoring for sulfur dioxide 

Applicable 
to 

DryFork 
Station 

Yes I No 

'X 

x 

Comments 

Dry Fork Station will conduct compliance 
performance testing and monitoring as 
required. If compliance with 40 CFR 60.44, 
can not be maintained, refer to this section 
for further guidance. 

The Auxiliary Boiler combust natural gas 
and there Is not a provision in the section 
limiting sulfur dioxide from sources 
combustlng natural gas; therefore this 
section does not apply to the Auxiliary 
Boiler. 

.r-...... , 

J 

Methods Used to 
Demonstrate 
Compllancea 

Maintain documents 
illustrating compliance 
with 40 CFR 60.44. if 
compliance cannot be 
achieved, maintain 
documentation of 
activities requIred In 
this section. 
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TABLEDr.1 
Summary of Applicable Requirements· Federal Air Quality Regulations 

APp"J. .. e 
Requir~ment 

I 
40CFR 
60.48b 

40CFR 
60.4gb 

Summary of Requirement 

Install, calibrate, maintain, and operate a pontinuous 
monitoring system, and record the output of the system, for 
measuring nitrogen oxides emissions discharged to the 
atmosphere. The continuous monitoring systems required 
under this section shall be operated and data recorded during 
all periods of operation of the affected facility except for 
continuous monitoring system breakdowns and repairs. Data 
is recorded during calibration checks, and zero and span 
adjustments. The i-hour average nitrogen oxides emission 
rates measured by the continuous nitrogen oxides monitor 
required by this section and required under §60.i3(h) shall be 
expressed in ng/J or Ib/million Btu heat input and shall be 
used to calculate the average emission rates under §60.44b. 
The i-hour averages shall be calculated using the data points 
required under §60.i3(b). At least 2 data points must be used 
to calculate each i-hour average. 

The owner or operator of an affected facility shall 
provide notifications in accordance with §60.7(a) and 
shall maintain records of all information needed to 
demonstrate compliance including performance tests, 
monitoring data, fuel analyses, and calculations, 
consistent with the requirements of §60.7(f). 

Applicable 
to 

DryFork 
Station 

Ves I No 

x 

x 

40 CFR ~O, Subpart V, Standards of Performance for Coal Preparation Plants 

E0620040011ilEN 

Comments 

Auxiliary Boiler must have a continuous 
monitoring system installed and must 
comply with this section. 

AU?,lIiary Boiler meets the criteria listed and 
must meet the requirements in this.subp~rt •. 

) 
"./ 

Methods Used to 
Demonstrate· 
Compliancea 

Install continuous 
monitoring system and 
document calibration 
and maintenance of 
equipment. 

All records of all 
information needed to 
demonstrate 
compliance including 
performance tests, 
monitoring data, fuel 
analyses, and 
calculations, will be 
documented and 
retained on file. 
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TABLED.t1 
-~ ...... --. - .. 

APP,j.bl. 
RequirE ment 

40 CFR 
60.250 

40CFR 
60.251 

40CFR 
60.252 

40CFR 
60,253 

E062004001 'EN 

\,_J 

.. -~-.- ...... ~ .. -.......... - . --~.-...... -~~-.. ,.- -.~ .. ,- .. -
Applicable 

to 
Dry Fork 

Summary of Requirement Station 

Yes No 

The affected facility to which this subpart applies Is x 
preparation plants which process more than 181 Mg (200 
tons) per day: Thermal dryers, pneumatic coai-cleaning 
equipment (air tables), coal processing and conveying 
equipment (Including breakers and crushers), coal storage 
systems, and coal transfer and loading systems. Any facility 
under this section that oommences construction or 
modification after October 24, 1974, is s,ubject to the 
requirements of this subpart. 

Definitions for 40 CFR 60, Subpart Y. x 

On and after the date on which the performance test required x 
to be conducted by §60.8 is completed, an owner or operator 
subject to the provisions of this subpart shall not cause to be 
disoharged into the atmosphere from any coal processing 
and conveying equipment, coal storage system, or coal 
transfer and loading system processing coal, gases which 
exhibit 20 percent opacity or greater. 

Monitoring ,operations X 

'---...// 

.. ., 

Methods Used to 
C()mments Demonstrate 

Compllancea 

Subpart Y applies to the coal handling No requirements 
operations at the Dry Fork Station. Coal mentioned in this 
handling operations process more than 200 section. 
tons per day of coal. 

This Is not an applicable standard or 
limitation, however, these definitions do 
apply when evaluating other applicable 
reqUirements from Subpart Y. 

The coal handling system may not All monitoring activities I 

discharge in amounts greater than what is and/or reports of 
listed in this section. emissions will be 

documented and 
retained on file. 

. . 

The monitOring operation provision in the 
I 

section does not address operations for the 
Dry Fork Station coal handling system; 
therefore this section does not apply. 
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TABLE D~1 
SummarY, of Almlicable ReQuirements" Federal Air Quality Regulations 

APPlllbie , I 

Requ;'rent 

40CFR 
60.254 

Summary of Requirement 

In conducting the performance tests required, the owner or 
operator shall use as reference methods and procedures in 
Appendix A of this part or the methods and procedures as 
specifie~ in this section, 

, 
''--./ 

Applicable 
to 

Dry Fork 
Station 

Yes No 

x 

Commehts 

Dry Fork Station must use these methods 
to conduct performance tests. Method 5 
shall be used to determine the particulate 
matter concentration. Method 9 and 
procedures in §60.11 shall be used to 
determine ,opacity , 

40 CFR ~o, Subpart HHHH - Emission Guidelines and compliance times for Coal-Fired Electric Steam Generating Units. 

40 CFR \ I This subpart establishes the model rule comprising general x The Dry Fork Station Unit 1 shall comply 
60.4101 - provisions and the designated representative, permitting, with the requirements of this subpart as a 
60.4178 'allowance, and monitoring proVisions for the State mercury matter of Federal law only if the State with 

Budget Trading Program, under sectio,:! 111 of the CAA and jurisdiction over the unit and the source 
§ 60.24(h)(6), as a means of reducIng national mercury incorporat~s by reference this subpart or 
emissions. otherwise adopts the requirements of this 

subpart in accordance with § 60.24{h)(6). 

40 CFR ~1, National Emission Standards For Hazardous Air Pollutants 

40 CFR ~1.01 I Definitions and general Information regarding 40 CFR 61. 
- 61.03 

40 CFR 61.04 I All requests, reports, applications, submittals, and other 
communications to the administrator pursuant to this part 
shall be submitted in duplicate to the appropriate regional 
office of the EPA to: Assistant Regional Administrator, Office 
of Enforcement, Compliance and Environmental Justice, 999 
18th Stre'et, Suite 300, Denver, CO 80202-2466. A copy 
should also be sent to: Wyoming De~artment of 
Environmental Quality, 122 West 25 Street, Herschler 
Building, Cheyenne, WY 82002. 

E062004001O.EN 

x 

x 

This is not an applicable standard or 
limitation; however, these definitions do 
apply when evaluating other applicable 
requirements within 40 CFR 61. 

All reports required under 40 CFR 61 shall 
be submitted to the listed addresses. 

\~ 

Methods Used to 
Demonstrate 
Compliancea 

Document methods 
used to conduct tests. 

Maintain records of all 
submittals on file. 
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TABLE 0.·1 
'\,J'\.lIIIlII"".!J1. VI '~~"V'-'\"'"V " .... '1"''' ..... " ...... ' .. ..., .................... 4 II. _ ..... _ ...... _,,_ ...... u_.,_ 

APpn\awe 
Applicable 

to 
Dry Fork 

Summary of Requirement Station Requir ment 

Yes No 

40CFR 61.05 No owner or operator shall construct or modify any stationary x 
source without first obtaining written approval from the 
administrator. No owner or operator shall operate a new 
stationary source In Violation of standards, except under an 
exemption. Ninety days after the effective date of any 
standard, no owner or operator shall operate any existing 
source subject to that standard In violation of the standard, 
except under a waiver granted by the administrator or under 
an exemption granted by the President. No owner or operator 
subJeot to the provIsions of this part shall fail to report, revise 
reports, or report source test results as required under this 
part. 

40CFR 61.06 Advises facilities that they can request a determination of x 
construction or modification from the administrator. 

40CFR 61.07 The owner or operator shall submit to the administrator an x 
application for approval of the construction of any new source 
or modification of any existing source. The application shall 
be submitted before the construction or modification is 
planned to commence, or within 30 days after the effective 
date if the construction or modification had commenced 
before the effective date and initial startup has not occurred. 

40CFR 61.09 The owner or operator of each stationary source which has x 
an initial startup after the effective date of a standard shall 
furnish the administrator with written notification as follows: 
(1) A notification of the anticipated date of Initial startup of the 
source not more than' 60 days nor less than 30 days before 
that date. (2) A notification of the actual date of initial startup 
of the source within 15 days after that date. 

40 CFR161.10 Describes source reporting, waiver requests, and other x 
-61.11 requirements for existing sources. 

~ro~oo,fEN 

'--~" 

,~' 

.. .. 

Methods Used to 
Comments Demonstrate 

Compliancea 

Dry Fork Station may not operate in Maintain all reports 
violation of any applicable standards demonstrating 
wIthout a waiver or exemption. All reports . compliance with 
required under this part shall be completed regulations. 
and sent to the appropriate regulatory Periodically audit 
agency as required. internal procedures 

and practices to 
ensure compliance. 

It has already been determined this section 
does not apply as this source is not subject 
to a standard. 

Dry Fork Station must receive approval for This permit application 
construction. Is being submitted for 

approval. 

Dry Fork Station must send notification of Maintain 
anticipated and actual startup. documentation on file 

that notification was 
sent. 

Dry Fork Station is not an existing source; 
therefore, these rules do not apply. 
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TABLED 1 
Summa~, of Applicable Requirements - Federal Air Quality Regulations . ' 

. l 
Applicable 

to 

Applic ble DryFork 
Summary of Requirement Station Comments ReqUiTe", 

~. 

Yes No 

40 CFR 61.12 The owner or operator of each stationary source shall x Dry Fork Station must minimize emissions. 
maintain and operate the source, including associated 
equipment for air pollution control,in a manner consistent 
with good air pollution control practice for minimizing 
emissions. . 

40 CFR 61.13 Each owner or operator shall conduct emission testing and x Dry Fork Station must complete 
- 61.14 maintain and operate each monitoring system as specified in requirements in applicable subparts. No 

applicable subparts. new requirements mentioned in this 
section. 

40 CFR 61.15 Upon modification, an existing source shall become a new x The Dry Fork Station is a new source and I source for each HAP for which the rate of emission to the does not constitute. a modification and is 
atmosphere increases and to which a standard applies. not subject to this section. 

40 CFR 62, Approval and Promulgation of State Plans for Designated Facilities and Pollutants 
I 

40 CFR t This part sets forth the administrator's approval and x This Is the responsibility of the states and 
disapproval of state plans for the control of pollutants and the administrator and does not apply to Dry 
facilities. Fork Station. 

40 CFR 63, National Emission Standards for Hazardous Air Pollutants for Source Categories 

40 CFR 63.1 - Definitions and general information regarding 40 CFR 63. x This is not an applicable standard or 
63.3 limitation; however, these definitions do 

apply when evaluating other applicable 
requirements within 40 CFR 63. 

40CFR ,3,4 No owner or operator subject to the provisions of this part x Dry Fork Station will not operate in violation 
may operate any affected source in violation of the of this part and will maintain records as 
requirements of this part. No owner or operator subject to the required. 
provisic;>ns of this part shall fail to keep records, notify, report, 
or revise reports as required under this part. 

E062004001D N 

/"_ .... , 

'--.. -

.. 

Methods Used to 
Demonstrate 
Compliancea 

Implementation of 
BACT along with 
documentation of 
proper maintenance 
and monitoring should 
demonstrate 
compliance. 

Maintain 
documentation of 
compliance with 
subparts. 

Record activities 
showing compliance 
and maintain on file. 
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TABLE D 1 
Summan of Applicable Requirements· Federal Air Quality Regulations 

Applicable 
to 

Applicable DryFork 

ReqU,rrem Summary of Requirement Station 

Yes No 

40 GFR 63.5 No person may, without obtaining written approval in advance x 
from the administrator do any of the following: oonstruct a 
new affected source that is major-emitting and subject to 
such standard; reconstruct an affected source that is major-
emitting and subject to such standard; or reconstruct a major 
source such that the source becomes an affected source that 
is major-emitting and subject to the standard 

40 GFR 63.6 The owner or operator of an affected source must develop x . 
and implement a written startup. shutdown. and malfunction 
plan that describes, In detail, procedures for operating and 
maintaining the source during periods of startup. shutdown, 
and malfunction; a program of corrective actions for 
malfunctioning process; and air pollution control and 
monitoring eqUipment used to comply with the relevant 
standard. This plan must be developed by the source's 
compliance date for that relevant standard. 

40 GFR 63.7 If required to do performance testing by a relevant standard. x 
and a waiver of performance testing is not obtained, the 
owner or operator of the affeoted source must perform such 
tests within 180 days of the compliance date for such source. 

E062004001 EN 

"'-~", 

,-------

Methods Used to 
Comments Demonstrate 

Compliancea 

BE;PQ must receive approval before This permit applioation 
constructing Dry Fork Station because the is being submitted in 
facility is major source of HAP~. compliance with this 

rule. 

BEPG must implement a startup, Maintain a copy of this 
shutdown, and malfunction plan as plan on file. 
described in this rule for the affected 
sources at the Dry Fork Station. 

BEPG must complete all required Document the date all 
performance testing at the Dry Fork Station applicable tests are 
within 180 days of the compliance date. conducted and 

maintain on file. 
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TABLE 1),·1 

AP)able 
Requ"fment 

40CFR 63.S 

470 CFIR 63.9 

E062004001 DEN 

,...-- ..... ,,'\ 
\ 

\,J 

'. 

Applicable 
to 

DryFork 
Summary of Requirement Station 

Yes No 

The owner or operator of an affected source shall maintain x 
and operate each continuing monitoring system (CMS) in a 
manner consistent with good air pollution control practices. 
All CMS must be installed such that representative measures 
of emissions or process parameters from the affected source 
are obtained. In addition, CEMS must be located according to 
procedures contained in the applicable performance 
specification{s). All CMS shall be installed, operational, and 
the'data verified as specified in the relevant standard either 
prior to or in conjunction with conducting performance tests. 
Verification of operational status shall, at a minimum, include 
completion of the manufacturer's written specifications 'or 
recommendations for installation, operation, and calibration of 
the system. Except for system breakdowns, out~of-controi 
periods, repairs, maintenance periods, calibration checks, 
and zero (low-level) and high-level calibration drift 
adjustments, all CMS, including COMS and CEMS, shall be 
in continuous operation and shall meet minimum frequency 0f 
operation reqUirements. 

The owner or operator of a source shall notify the x 
administrator or the designated state authority initial 
notification when a source becomes subject to a standard, 
notification of startup, performance tests, opacity and visible 
emissions, compliance status, and other notifications 
regarding CMS. 

'-......./ 

... " .. .. . ... 

Methods Used to 
Comments Demonstrate 

, Compliancea 

Although Unit1 will be equipped with a 
COMS and a CEMS, pursuant to the 
federal' NSPS and acid rain programs, 
continuous monitoring is not required under 
NESHAP. The Auxiliary Boller will be 
equipped with CEMs as requited under 
NESHAP. 

-

This permit application is being submitted This permit application 
in accordance with this rule. is being submitted in 

accordance with this 
rule. 
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TABLE 0 1 
Summar of Applicable Requirements· Federal Air Quality Regulations 

APPlll",e 

Applicable 
to 

Dry Fork 
Summary of Requirement Station . Requ"rent 

Yes No 

40 CFR 63.10 The owner or operator of an affected source shall submit x 
reports to the delegated state authority. In addition. if the 
delegated authority is the state, the owner or operator shall 
send a copy of each report submitted to the state to the 
appropriate regional office of the EPA, as ap,ecified in 
paragraph (a)(4)(i) of this section. The regional office may 
waive this requirement for any reports at its discretion. 

40 CFR 03.11 Owners or operators using flares to comply with the x 
provisions of this part shall monitor these control devices to " 

assure that they are operatedand'maintained In conformance 
with their designs. Applicable subparts will provide provisions 
stating how owners or operators using flares shall monitor 
these control devices, 

EQ62Q04001 t1.EN 

.; ~ . 

'-..-', 

- . 

Methods Used to 
Comments Demonstrate 

Compliancea 

Reoords shall be maintained of the These records will be 
occurrence and duration of ,each startup, created and 
shutdown, or malfunction of operation; the maintained on file. 
occurrence and duration of each 
malfunction of the required air pollution 
control and monitoring equipment; all 

I 

required maintenance performed on the air 
pollution control and monitoring equipmeht; 
actions taken during periods of startup. 
shutdown, and malfunction when such 
actions are different from the procedures 

, specified in the affected source's startup, 
shutdown, and malfunction plan; all 

I 
information necessary to demonstrate 
conformance with the affected source's 
startup. shutdown. and malfunction plan 
when all actions taken during periods of 
startup, shutdown, and malfunction are 
consistent with the procedures specified in 
such plan; each period during which a eMS I 

Is malfunctioning or inoperative; and all i 

required measurements needed to 
demonstrate compliance with a relevant 

I standard. 

Flares will not be used as control devices; 

I therefore, this rule does not apply. 

, 
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TABLEDJ1 
summa~of A 

APPIICL.. 
Applicable 

to 
Dry Fork 

ReqUirtent 
Summary of Requirement Station 

I Yes I No 

40 CFRr'2 General Information, authority delegation, and addresses x 
-63.15 pertaining to 40 CFR 63. 

40CFR 3.40 The requirements of this subpart apply to any owner or x 

0 
operator who constructs or reconstructs a major source of 

m HAPs after the effective date of Section 112(g)(2)(8) and the 

0 effective date of a Title V permit program in the state or local 

5> jurisdiction in which the major source is located unless the 
major source in question has been specifically regulated or 

0 exempted from regulation, or the owner or operator of such 
0 major source has received ail nec~ssary air quality permits 
0 for such construction or reconstruction. 
0 40 CFR r41 DefInitions applicable to 40 CFR 63AO - 63.44. 0 x 
I\) 
W 
w 

40 CFR 1"42 I Program requlremenls governing conslruction or x 
reconstruction of major sources. 

40CFR f3.43 The requirements of this section apply to an owner or x 
operator who constructs or reconstructs a major source of 
HAP subject to a case-by-case determination of MACT. 

40 CFR 63.44 Requirements for constructed or reconstructed major sources x 
subject to a subsequently promulgated MACT standard or 
MACT requirement. 

E062004001O:EI'I 

Comments 

These are not applicable standards or 
limitations; however, these sections do 
apply when evaluating other applicable 
requirements within 40 CFR 63.40 - 63.44. 

Coal and all fired power plants have been 
included in·the 112(c) listing· of source 
categories since December, 2000; 
therefore, this section does apply to the Dry 
Fork Station. 

This Is not an applicable standard or 
limitation; however, this section will apply 
when evaluating other applicable 
requirements within 40 CFR 63.40 - 63.44. 

This rule applies to WDEQ and is not an 
obligation of Dry Fork Station. However, . 
Dry Fork Station must comply with 
standards required byWDEQ. 

This rule does not apply to the Dry Fork 
Station. 

There are no promulgated MACT 
standards or requirements for coal fired 
power plants at this time; however, this 
section does apply to the auxiliary boiler. 

,--_./ 

Methods Used to 
Demonstrate 
Compliancea 
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TABLE 0'·1 
summ~Applicable Requirements - Federal Air Quality Regulations 

Applldable 

ReQu'1ment 

40 CFRi63.50 
- 63.56 

40 CFR 163.60 
- 63.62 

40 CFRi63.70 
- 63.9942 

40CFR 
63.7480i-
63.7495. 

E062004001 (lEN 

Summary of Requirement 

This section Implements Section 112(j) of the CAA and 
includes the "MACT Hammer". In general, permitting 
authorities must Issue or reopen Title V permits when a 
source becomes subject to Section 1120). ° 

Deletion and redefinition of specific chemicals on the HAPs 
list. 

MACT regulations pertaining to specific Industries. 

This subpart establishes national emission limits and work 
practice standards for HAPs emitted from Industrial, 
commerCial, and Institutional boilers and process heaters. 
This subpart also establishes requirements to demonstrate 
initial and continuous compliance with the emission limits and 
work practice standards. 

Applicable 
to 

Ory Fork 
Station 

Yes I No 

x 

x 

x 

x 

Comments 

Requirements of 1120) do not apply to the 
Dry Fork Station. 

This is no~ an applicable standard or 
limitation. 

PC-fired boilers are not included in these 
sections; therefore, these rules do not 
apply to Dry Fork Station Unit 1. The 
Auxiliary Boller and the fuel gas heater are 
both subject to 40 CFR 60 Subpart 
DDDDD. 

The Auxiliary Boiler and the fuel gas 
heater are both subject to 40 CFR 60 
Subpart DDDDD. The units must be 
Incompliance with the rule upon startup. 

The Auxiliary boiler Is in the large gaseous 
fuel category. 

The fuel gas heater is in the small gaseous 
fuel category. 

, 
I 

,--,/ 

Methods Used to 
Demonstrate 
Compliance" 

Required notifications 
in 63.7545 will be 
submitted acoording to 
the appropriate 
schedule. 
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TABLEq-1 
Summarjyof Applicable R~quirern®ts • Federal ,A.ir Quality ~ulations 

APp,lb,e 
Requ'imen, 

40 CFRf 
63.749~,-
63.757ti 

Summary of Requirement 

Emission limits, work practice standards, continuous 
compliance, notification, reporting, and record keeping: 

Large gaseous fuel category - CO emissions from the unit 
are limited to 400 ppm by volume dry basis @ 3% 02 on a 30 
day roiling average. 

Small gaseous fuel category - not subject to emission limits 
and work practice standards. 

40 CFRI64, Compliance Assurance Monitoring 

40 CFRI64 I Compliance Assurance Monitoring. 

40 CFR \S5, Consolidated Federal Air Rule 

E0620040010EN 

Applicable 
to 

DryFork 
station 

Yes I No 

x 

x 

Comments 

A CEMs for CO will be Installed on the 
Auxiliary boller, a performance test will be 
conducted initially and then annual to 
demonstrate compliance with the CO limit. 

Because the proposed facility will be an 
"affected unit" subject to the federal acid 
rain program monitoring provisions. 
codifled'at 40 CFR Part 75, Dry Fork 
Station Unit 1 is exempt from the federal 
Compliance Assurance Monitoring (CAM) 
program requirements, codified at 40 CFR 
Part 64. for S02 and NOx, pursuant to 40 
CFR 64.2(b)(1)(iii). However, the unit will 
be subject to CAM requirements for 802 
and NOx with respect to' Part 60 and 
WAQS&R permit limitations. The facility will 
also be subject to CAM requirements for 
particulates with respect to Part 60, 
Subparts Da and Y and WAQS&R permit 
limitations. 

) 
_/ 

Methbds Us'ed to 
Demonstrate 
Compliancea 

Conduct required 
performance testing 
and monitoring. 
Retain records of ali 
activities specified In 
the rule, a startup 
shutdown malfunction 
plan, hours of , 
operation, and 
notification 
reqUirements 

The applicable CAM 
plans will be submitted 
With the Title V 
Operating Permit 
appncation that will be 
submitted to WDEQ 
within 12 months 
following initial startup. 
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TABLED 1 
SUmmar of Applioable Requirements" Federal Air Quality Regulations 

! APp"lb,e 
Applicable 

to 
Dry Fork 

ReqUlrrent Summary of Requirement Station 

Yes No 

40 CFRB5 The provisions of this subpart apply to owners or operators x 
expressly referenced to this part from a subpart of 40 CFR 
Parts 60, 61, or 63 for which the owner or operator has 
chosen to comply with the provisions of this part as an 
alternative to the provisions in the referencing subpart. 

40 CFR 66, Assessment and Collection of NonCompliance Penalties by EPA 

40 CFR ~6 Applies to all proceedings for the assessment by EPA of x 
noncompliance penalties, 

40 CFR ~7, EPA Approval of State NonCompliance Program 

40CFRr Standards and procedures undetwhich EPA will approve x 
state programs for administering the noncompliance penalty 
program. 

40 CFR ~8, Chemical Accident Prevention Provisions 

40CFT This part sets forth the list of regulated substances and 
thresholds, gives the petition process for adding or deleting 
SUbstances to the list of regulated substances, outlines who 
need a RIsk Management Plan (RMP), and sets requirements 
for RMPs. 

40 CFR ~9, Special Exemptions From the Requirements of the Clean Air Act 

40 CFR r9 Lists special exemptions x 

40 CFR ro, State Operating Permit Program 

E062004001 DEN 

~ .. - .... < 
\ 

.. _J 

Methods Used to 
Comments Demonstrate 

Complia'ncea 

Dry Fork Station is not seeking alternate 
compliance provisions in accordance with 
this rule; therefore, these rules do not 
apply. 

Requirements for the EPA, not an 
obligation of Dry Fork Station. 

EPA's requirements for states to implement 
a noncompliance penalty program, not an 
obligation of Dry Fork Station. 

A RMP will be submitted to Include storage Submission of RMP. 
of anhydrous ammonia if necessary. 

.. 

Dry Fork Station Is not eligible for any 
special exemptions for the eM. 

-

0·27 



o 
m 
o » o 
o 
a a 
a 
N 
w 
-...J 

.... - ....... ~ 

. ) 
l "---, 
',-.. 

TABLED 1 
Summar . of Applicable Requirements· Federal Air Quality Regulations 

AI>PlIlbl. 
Applicable 

to 
DryFork 

Summary of Requirement Station 
ReqUirretd 

Yes No 

40CFR 70 . The regulations in this part provide for the.establishment of x 
comprehensiv~ state air quality permitting systems consistent 
with the requirements of Title V of the CAA. These 
regulations define the minimum elements required by the 
CAA for state operating permit programs and the 
Qorresponding standards and procedures by which the 
administrator will approve, oversee; and withdraw approval of 
state operating permit programs. 

40 CFR 171, Federal Operating Permit Programs 

40CFR 71.1 Specifies applicability, definitions, units and abbreviations, x 
-71.23 and general guidelines of 40 CFR 71. 

40 CFR V2 Permits Regulation 

40 OFRr.1' General provisions of the acid rain program. 40 CFR 72.9 x 
72.5 specifies the standard permitting, monitoring, S02, NOx• 

excess emissions, recordkeeping and reporting, and liability 
requirements for affected sources. 

40CFR 2.6 Defines facilities and units to which 40 CFR 72 apply. x 

40CFR r2.7 Outlines exemptions from these rules. X 
& 72.8 

40 CFR 172.9 Specifies that all facilities to which these rules apply must· x 
have an acid rain permit. 

~m~T 

- ~'\ 

'_/ 

, 

.. .. 

Meth'ods Used to 
Comments Demonstrate 

Compliancea 

. Dry Fork Station will submit a Title V A permit application 
permit. will be submitted for a 

Title V permit within 12 
months of start up of 
operations of the Dry 
Fork Station. 

The State of Wyoming has been delegated 
authority to implement a federal operating 
permit pursuant to 40 CFR 70. Therefore, 
40 CFR 71 requirements are not applicable 
requirements for this facility. 

These sections do not Include applicable 
standards or limitations; however, these 
definitions do apply when evaluating other 
applicable requirements in 40 CFR 72. 

Unit 1 is a new utility unit; therefore,these 
rules do apply. 

Dry Fork station does not qualify for any 
exemptions. 

EPA forms should be downloaded, filled Copl~s of BEPC's acid 
out, and submitted to the EPA. The first rain permit application 
step is to get an ORIS number assigned. will be submitted to 
Then the complete package of forms, EPA and WDEQ;' a 
which identify the DR and the ORIS copy will be kept on file 
number goes to the EPA. at the Dry Fork Station. 

I 
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TABLE 0.-1 
Summar V of Ap'plicable Re'quirements - Federal Air QualitY Regulations 

Applicable 
to 

AppJi able DryFork 
Summary of Requirement Station Requir ment 

Yes No 

40 CFR 72.10 Definitions and general information regarding 40 CFR 72. x 
. 72.13 

40 CFR 72.20 Each affected source, including all affected units at the x 
source, shall have one and only one designated 
representative, with regard to all matters under the acid rain 
program concerning the source or any affected unit. at the 
source. 

40CFR 72.21 In each submission required to be signed by the designated x 
representative under the acid rain program, the deSignated 
representative shall certify, by Signature: "I am authorized to 
make this submission on behalf of the owners and operators 
of the affected source or affected Units for which the 
submission is made" and "I certify under penalty of law that I 
have personally examined, and am familiar with, the 
statements and Information submitted in this document and 
all its attachments. Based on my inquiry of those individuals 
with primary responsibility for obtaining the information, I 
certify that the statements and information are to the best of 
my knowledge and belief true, accurate, and complete. I am 
aware that there are significant penalties for submitting false 
statements and information or omitting required statements 
and information, including the possibility of fine or 
imprisonment." 

The representative will provide a copy of the submission or 
determination to the owners and operators. 

E06200400 1 EN 
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Methods Used to 
Comments Demonstrate 

Compllancea 

, 

These are not applicable standards or I 
limitations; however, these definitions do I 

apply when evaluating other applicable I 

requirements within 40 CFR 72. 

Dry Fork Station must have one and only Dry Fork Station will 
one representative for issues concerning specify one 

I . the acid rain program. representative, and 
maintain the certificate 
listing the' 
representative on file. 

The deSignated representative must have Documentation of 
the quoted certifications on all documents submissions including 
being submitted or they will not be certification will be kept 
accepted by the regulatory agency. on file. 

Owners and operators should be kept Documentation of 
informed of submissions and other updates to owners I 
activities pertaining to these rules. operators will be kept 

on file (e.g., 
management review 
minutes). 
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TABLE 0.·1 
_""""""""'_1 VI' .I""r'.,v __ ....... -...,_ .. _ ••• - .... - .' ---......... 11 ___ •• "" ... -" .... _ ... _,.-

APpliL,e 
Applicable 

to 
DryFork 

ReqUI1meni 
Summary of Requirement Station 

Yes No 

40CFR 72.22 The certificate of representation may designate one and only x 
one alternate designated representative, who may act on 
behalf of the designated representative. 

40CFR 72.23 . The designated representative, alternate designated x 
representative, and owners or operators may be changed at 
any time upon receipt by the administrator of a superseding .. 

complete certificate of representation. A superseding 
certificate must be received within 30 days of a change In 
owner or operator. 

40 CFR 72.24 Requirements for a complete certificate of representation. x 

40GFR 72.25 Once a complete certificate of representation has been x 
submitted in accordance with § 72.24, the administrator will 
rely on the certificate of representation unless and until a 
superseding complete certificate is received by the 
administrator. 

40eFR 72.30 The designated representative of any source with an affected x 
-72.33 unit shall submit a complete acid rain permit application by 

the applicable deadline in paragraphs (b) and (c) of this 
section, and the owners and operators of such source and 
any affected unit at the source shall not operate the source or 
unit without a permit that states its acid rain program 
reqUirements. 

E062004001 pEN 

- -

Comments 

One alternate representative may be 
chosen to act in place of the designated 
representative. 

When any of these individuals change, a 
new certificate must be received. 

Specific and extensive requirements. See 
40 CFR 72.24 for list of all applicable 
requirements. 

BEPe Dry Fork Station must submit a new 
certification to change representatives. 

BEPe Dry Fork Station will apply for an 
acid rain permit for Unit 1. 

, 
I 

,--,,,,' 

- - - ' .. 

Methods Used to 
Demonstrate 
Compllancea 

Procedures for 
choosing an alternate 
and certification of the 
alternate should be 
maintained. 

All representatives and 
owners I operators 
must be listed on the 
most current certificate 
and certificates 
retained. 

Each certificate of 
representation Issued 
will contain all required 
elements and will be 
retained on file. 

BEPe Dry Fork Station 
will wait to change 
representatives until a 
new certificate has 
been submitted. 

Copies of the acid rain 
permit application for 
Unit 1 will be submitted 
to WDEQ and will be 
kept on file at BEPG 
and the Dry Fork 
Station. 

0·30 
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TABLE Dt1 
Fed Quality Reaulat' ijummar ' 01 APPlicaOle lieqUiremems - , __ .. " ... , ..... -

Applicable 
to 

Appli9able 
Dry Fork 

Summary of Requirement Station 
ReQUlrrenl 

Yes No 

40 CFR 72.40 Outlines the requirements of a complete compliance plan. x 

40CFR 72.41 Guidelines for substitution plans, extension plans, reduced x 
-72.44 utilization plans, and repowering extensions.-

40CFR 172.50 Acid Rain Permit contents and guidelines for obtaining a Title x 
-72.51 IV permit. 

40 CFR r2.6<J Procedures for federal Issuance of Acid Rain permits for 'x ' 
-72.69 Phase I of the Acid Rain Program and Phase II for sources 

where EPA has authority. 

40CFR 172.70 Implementation of Phase II Acid Rain Permits - State and x 
-72.74 Federal authority to issue. 

40CFR 72.80 Acid Rain permit revisions guidelines. x 
-,72.85 

6062004001 • EN 
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Methods Used to 
Comments Demonstrate , 

ComplianceP 

BEPC Dry Fork Station will need to create A copy of the 
a complete compliance plan In accordance compliance plan will be, 
with this section. submitted to EPA and 

WDEQ. The Dry Fork 
Station will implement 
and maintain a I 

compliance plan on 
site. 

BEPC Dry Fork Station is not conducting 
any of the activities required for these 
plans; therefore, these rules do not apply at 
this time. 

Dry Fork Station will receive a permit. The Copies of the acid rain 
provisions of 40 CFR 72.50 through 72.74 - permit application will 
are applicable to initial permits. be submitted to EPA 

and WDEQi kept on 
file at the Dry Fork 
Station. 

Dry Fork Station will receive a permit 
following the procedures outlined in the 
provisions in 40 CFR 72.60 through 72.69 

Dry Fork Station will receive a permit 
following the procedures outlined In the 
provisions In 40 CFR 72.70 through 72.74 

Dry Fork Station Is a new source and will 
have to obtain an initial permit. 
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TABLED 1 
Summar of Applicable Requirements - Federal Air Quality Regulations 

.. Applicable 
to 

Applic~ble 
DryFork 

Summary of Requirement Station 
ReqU'lment 

Yes No 

40CFR ~2.90 For each calendar year in which a unit is subject to the acid x 
-72.96 rain emissions limitations, the designated representative of 

the source at which the unit is located shall submit to the 
administrator, within 60 days after the end of the calendar '. 
year, an annual compliance certification report for the unit. 

40 CFR j73, Sulfur Dioxide Allowance System 

40 OFRrart S02 allowance system. x 
73 

40 CFR j74, Sulfur Dioxide Opt-Ins. 

400FRr Guidelines for Sulfur Dioxl?e Opt-In program. . x 

40 CFR t5 Continuous Emission Monitoring 

400FR r1 Definitions and general information regarding 40 CFR .75. x 
-75.3 

40 CFR : 5.4 The owner or operator of each new affected unit shall ensure x 
that all monitoring systems required under this part for 
monitoring of S02, NOx• C02 opacity, and volumetric flow are 
installed and all certification tests are completed no later than 
90 days after the date the unit commences commercial 
operation. 

E062004001 [ EN 
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Methods Used to 
Comments Demonstrate 

Compliancea i 

Dry Fork Station will need to submit an Submit certification 
annual compliance certification as long as it annually, retain copies 
is required to have an acid rain permit. on file •. 
Specific requirements for certification are 
detailed In this part. 

The plant must have sufficient allowances CEMS and quarterly 
available to account for each ton of annual EDRs (pursuant to 40 
S02 emissions. CFR Part 75) 

Dry Fork Station is not eligible for the Opt-
In program; therefore. these rules do not 
apply. 

This is not an applicable standard or 
limitation; however. these definitions do 
apply when evaluating other applicable 
requirements. 

Dry Fork Station must install applicable Retain documentation 
monitoring eqUipment within specified time. of installation and 

certification testing on 
file, suitable for agency 
inspection, for a 

. minimum 013 years. 
[10 years is not 
required by the rules] 
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TABLED 1 
Summar of Applicable Requirements· Federal Air Quality Rellulations 

APPIIJ.ble 

Applicable 
to 

Dry Fork 
Summary of Requirement Station 

Aequl'lme., 
Yes No 

400FR 75.5 Prohibitions - these rules clarify a variety of acts, omissions, x 
or other events that constitute a violation of the OAA, relative 
to the acid rain monitoring provisions in Part 75. 

400FR 75.6 Incorporates several ASTM, ASME, and other methods by x 
reference. 

400FR 75.10 The owner or operator shall install, certify, 9perate, and x 
maintain, in accordance with all the requirements of this part, 
a continuous emission monitoring system for 802, NO". and. 
002. volumetric stack flow and opacity. 

40 GFR 75.11 Specific provisions for monitoring S02. NOx and CO2 x 
-75.15 emisSions. stack diluent (02 or C02), stack flow, opacity, 

and mercury. 

40 CFRrS." SpeCial prOVisions for monitoring 802 emissions from (and x 
determIning heat input for) common, bypass, and multiple 
stacks. 

40 CFRrS.17 Special provisions for monitoring NOx from common, bypass, X· 
and multiple stacks. 

40CFArS.,. SpeCial provisions for monitoring opacity from common and x 
bypass stacks. 

40GFR 75.19 Optional 802 , NOx, and 002 emissions calculation for low x 
mass emission units. 

E062004001 'EN 
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Methods Used to 
Comments Demonstrate 

Compliancea 

Quarterly EDRs, 
periodic inspection of 
CEMS Monitoring 
Plans. 

Not an applicable standard or limitation; 
however, information does apply when 
evaluating other applicable requirements. 

Specific requirements In this part. Refer to Retain records of all . 
full text of rule. activities specified. 

I 
I 

I 
I 

Specific and extensive provisions. Dry Fork CEMS Monitoring Plan 
Station will ensure that GEMS meet these (required under 
reqUirements. §75.53) and OEMS 

certification report. 
Retain records of all 
activities specified. 

The generating unit at Dry Fork Station has 
a single separate stack. Therefore, this rule 
does not apply. 

The generating unit at Dry Fork Station has 
a single separate stack. Therefore, this rule 
does not apply. 

The generating unit at Dry Fork Station has 
a single separate stack. Therefore, this rule 
does not apply. 

PO-fired boilers do not qualify as low mass 
emission Units. Therefore, these rules do 
not apply. 
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TABLE D.r1 
--., ......... _ ... r-L: ........ -.- .• - --,-.,.- .• -- . ---.~ ..... -~ n_ ,.- _ ..... _ .. -

APPlitbl. 
Requir ment 

Summary of Requirement 

40CFR 75.20 The owner or operator shall ensure that each continuous 
emission or opacity monitoring system required by this part 
meets the initial certification and recertification requirements 
of this section and shall ensure that all applicable initial_ 
certifications and recertifications are completed by the 
deadlines specified. 

40CFR 75.21 Details 'quality control and quality assurance requirements. 

40CFR 75.22 Reference test methods. 

40CFR 75.23 Alternatives to standards incorporated by reference. 

40CFR 75.24 Out-of-control periods and adjustment for system bias. 

E062004QOi !!lEN 
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Applicable 
to 

Dry Fork 
Station 

Yes No 

x 

x 

x 

x 

x 

---... . 
-~' 

....... 

Methods USed tei 
Comments Demonstrate 

Compliancea 

Initial cei1ification tests must be conducted Copies of initial 
for !ill CEMs, in acoordance with this certification and 
section and Appendix A of this Part. recertification testing 

reports will be 
submltted-to EPA and 
WDEQ, retained on file 
at The Dry Fork 
Station. Retain 
records of all 

.' certification tests and 
.activlties. 

The CEMS must be operated and Retain records of all 
maintained in accordance with this section . QA/QC activities 
and Appendix 8 of this part. specified. 

Identifies the EPA Reference Test Methods Certification and . 
(provided in Appendix A of 40 CFR Part 60) periodic audit reports 
that shall be used for cerlification tests; will be retained on file 
calibrations, and other measurements. at Dry Fork Station. 

Dry Fork Station has no plans to petition 
the administrator for an alternative to any 
standard incorporatEld by reference, 
pursuant to §75.~6{c}. 

Out-af-control periods can pe declared, QA/QC information 
based on daily calibration, quarterly audit, transmitted with 
or linearity check results. During these quarterly EDR. 
periods, the data is considered not QA'd 
and shall not be used in calculating monitor 
avail~bility. 

---- ----- - ---- --'--
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TABLEH 
Summa ~ of Applicable Requirements - Federal Air QualLty Regulations 

APPIILb" 

Applicable 
to 

DryFork 

R.QU''1ment Summary of Requirement Station 

Yes No 

40 CF~75.30 Subpart D - missing data substitution procedures. x 
-75.3 

40CF,75.40 Guidelines for using an alternative monitoring system, which x 
-75.48 must have the same or better precision, reliability, 

accessibility and timeliness as that provided by a CEMS .. 
meeting the reqUirements of this part. 

40CFR 75.53 Specific guidelines and requirements for CEMS Monitoring x. 
Plans. 

40CFR 75.57 General recordkeeping provisions. x 

40CFR 75.58 General recordkeeping provisions for specific situations. x 

E062004001 EN 
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Methods Used to 
Comments Demonstrate 

Compliancea 

This subpart provides extensive guidance Substituted data will be 
and requirements for substituting a variety identified in the 
of empirically-derived emissions values, quarterly EDR. 
which are usually much higher than actual 
emissions, during periods when the CEMS 
does not accurately measure 802, NOx, 
C02, mercury, heat Input, and moisture. 

Dry Fork Station will not use alternative 
monitoring system; therefore, these rules 
do not apply. 

These provisions are very specific and Monitoring plan 
extensive. Refer to full text of rule. submittal, pursuant to 

§75.62. 

These provisions are very specifiC and GEMS records on file 
extensive. Refer to full text of rule. All at the plant, available 
records of measurements, data, reports for EPAlWDEQ I 
and other Information required under Part Inspection. 

I 
75 shall be maintained in a file at the plant, 
suitable for agency inspection, for a 
minimum of 3 years. 

This section provides recordkeeping 
provisions f~r alternative or parametric 
monitoring allowed for gaseous or liquid 
fuel-fired units only. Unit 1 Is PC-fired; 
therefore this rule does not apply. 
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TABLED· 
Summar~ of Applicable Requirements· Federal Air Quality_R~ulations 

APPlioL. 
ReqU"jent Summary of Requirement 

40 CFR V5.59 I Certification, QA/QC record provisions. 

40 CFR V5.60 I Reporting reqUirements - general provisions. 

40 CFR 75.61 I Reporting requirements - notifications. 

40 GFR 15.62 I Monitoring plan submittals. 

E062004001 DEN 
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\~ 

Applicable 
to 

DryFork 
Station 

Yes I No 

x 

x 

x 

x 

Comments 

These provisions are very specific and 
extensive. Refer to full text of rule. 

This section details the schedules and 
criteria for the submittar of Initial 
certification reports, recertification reports, 
monitoring plans, EORs, RATA reports and 
other communications. In addition, 
provisions governing the confidentiality of 
data are provided. 

This section details the schedules and 
criteria for notifying the EPA and WOEQ of 
planned testing dates, installation of new 
units, retiring units, changes in fuels used, 
or monitoring system components. 

This section details the schedules and 
criteria for submittal of the electronic and 
hardcopy CEMS monitoring plan, including 
any revisions to the monitoring plan. 

---\ 

'--../' 

Methods Used to 
Demonstrate 
Compliancea 

CEMS Monitoring 
Plan, quarterly EDRs, 
certification reports, 
RATA test reports, 
CEMS O&M reoords 
maintained at Dry Fork 
Station. 

Copies of these 
submittals will be kept 
on file at the plant for a 
minimum of 3 years. 

Records of 
notifications will be 
maintained at the 
plant, in a file suitable 
for agency inspection 
for a minimum of 
3 years. 

Records of the 
monitoring plan 
submittals will be 
maintained at the 
plant, in a file suitable 
for agency Inspection 
for a minimum of 
3 years. 
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TABLE Dt1 
Summary of Applicable Requirements· Federal Air Quality Regulations 

APPllib,e Methods Used to 
Summary of Requirement Comments Demonstrate' 

Requir ment ComplianceB 

Yes 

40 CFR 175.63 I Initial certification~;: re~~rtific~tion application submittals. x I This section details the schedules and Records of the 
criteria for the submittal of Initial certification and 
certification reports and recertification recertification 
applications. submittals will be 

maintained at the 
plant, In a file suitable 

0 

I 
for agency inspection 

m for a minimum of 

0 3 years. 

$; 40CFR 175.64 Quarterly electronic data reports. x This section details the content and Electronic copies of 
0 submittal format requirements for the each EDR will be 
0 submission of GEMS measurements data, maintained at the 

0 along with a variety of QNQG activities and plant, in a file suitable 
0 results for the proceeding calendar quarter. for agency inspectiqn 
0 Each EDR Is due on or before the 30th for a minimum of I\) 
~ calendar day following the end of the 3 years. 
0> subject calendar quarter. 

40 CFR 75.65 Opacity reports. x This section requires that excess opacity Caples of excess 
emiSSions measured by the GEMS be opacity reports 
reported to the local APCD (in this case, submitted to WDEQ 
WDEQ). will be maintained at 

the plant, in a file 
suitable for agency 
inspection for a 
minimum of 3 years. 

40 CFR 'V5.66 I Petitions to the administrator. x I This section provides the procedures for 
petitioning the EPA for alternatives to the 
monitoring requirements of Part 75. BEPC 
has no current plans to petition for 
alternative monitoring arrangements. 
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TABLE Dr1 
Summar ' 01 Applicable Hequlrements - t-eaeral Air l.Iuallty HegUiatlons 

Applicable 
to 

Appli(able Dry fork 

Requlr~ment Summary of Re9uirement Station 

Yes No 

40CFR 75.67 Retired units petitions. x 

40CFR 75.70 Subpart H - NOx mass emissions provisions. x 
through ~5.75 

40CFR 175,80 The owner or operator of a unit shall comply with the x 
reqUirements of this subpart to the extent that compliance is 
required by an applicable State or Federal mercury (Hg) 
mass emission reduction program that incorporates by 
reference, or otherwise adopts the provisions of. this subpart 

40 CFR ' 5,81 Monitoring of Hg mass emissions and heat input at the unit x 
level 

~ 

E06200400WEN 
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Methods Used to 
Comments Demonstrate 

Compliancea 

This section applies to combustion sources 
seeking to enter the Opt-In Program and 
then retired (creating an availability of S02 
allowances for use by other sources). 
SEPC has no such qualifying units; 
therefore this rule does not apply. 

This section, which was added when the 
federal acid rain program NOx limitations I 

were revised, clarifies the source I 

obligations for units subject to a state or 
federal NOx mass emissions reduction 
program. However, the Dry Fork Station 
plant is not subject to such a state or 
federal program (other than the federal acid 
rain NOx limitations); therefore this rule 
does not apply. It is presumed that WOEQ 
permit limits for NOx mass emissions (e.g., 
Ibs/hour or tpy) do not constitute a "state 
reduction program". 

These general provisions apply to the Dry Copies of submittals 
Fork Station Unit 1. Refer to full text of described in this 
rule: provision will be kept 

on file at the plant fqr a 
minimum of 3 years. 

General operating requirements are 
outlined for Hg CEMs. Dry Fork Station will 
meet these general requirements. Refer to 
full text of rule. 
~----
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TABLED 1 
Summar of Applicable Requirements' Federal Air Quality Regulations 

APp"lb,e 
Applicable 

to 
Dry Fork 

Summary of Requirement Statlo~ Requin ment 

Yes No 

40CFR 75.82 Monitoring qf Hg mass emissions and heat input at common x 
and multiple stacks 

40CFR 75.83 The owner or operator shall calculate Hg mass emissions x 
and heat Input rate in accordance' with the procedures in 
sections 9.1 through 9.3 of appendix F to this part. 

40 CFR 75.84 The owner or operator of any affected unit shall maintain for x 
each affected unit and each n(m-affected unit under 
§75,82(bl(2)(ii) a file of all measurements, data, reports, and 
other infonnation required by this part at the source in a form 
suitable for Inspection for at least 3 years from the date of 
each record. Except for the certification data required in 
§75.57(aH4) and the initial submission ofthe monitoring plan 
required in §75.57{a){5), the data shall be collected beginning 
with the earlier of the date of provisional certification or the 
compliance deadline in §75.80{b). The certification data 
required in §75.57{a){4) shall be collected beginning with the 
date of the first certification test performed. 

40CFR 76, Nitrogen Oxides 

40 CFR rS.1 Defini1ions and gen~ral information regarding 40 eFR 76. x 
-76.4 

40 CFR f6.5 NOx limitations for Group I, Phase I boilers and for Group II x 
-76.6 boilers. 

E0620040011 EN 
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Methods Us.ed to 
I 

Comments Demonstrate 
Compliancea 

This provision Is not applicable to Dry Fork 
Station as the affected unit does not utilize 
a common stack with one or more affected , 

units. 

Dry Fork Station will calculate Hg mass 
emissions and heat Input rate according to 
the provisions of 40 CFR 75.83 

These provisions are very specific and CEMS records on file 
extensive. Refer to full text of rule. All at the plant, available 
records of measurements, data, reports for EPNWDEQ 
and other information required under Part inspection. 
75 shall be maintained In a file at the plant, 
suitable for agency inspection, for a 
minimum of 3 years. 

Not an applicable standard or limitation; 
however, these definitions do apply when 
evaluating other applicable requirements. 

Unit 1 will be considered a Group I Phase II 
boiler; therefore, these rules do not apply. 
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TABLE Dr1 
"""""1111, ...... '] ....... ,..,,...""" ........ ' .... t ..... '1 ...... "" ....... 1,.- 1_ .... ..,._ ..... ---".J .. -~-.-... -.. -

I AppIlLJe 
Applicable 

to 
DryFork 

Requlfem ~ummary of Requirement Station 

Yes No 

40C.F.ffi. The owner or operator of a Group 1, Phase II PC-fired utility x 
76.7 . unit with a tangentially fired boiler or a dry bottom wall-fired 

boiler shall not discharge, or allow to be discharged, 
emissions of NOx to the atmosphere in excess of the 
following limits, except as provided in §§ 76.8,76.10, or 
76.11: (1) 0.40 Ib/tnmBtu of heat input on an annual average 
basis for tangentially fired boilers. (2) 0.46 Ibl mmBtu of heat 
input on an annual average basis for dry bottom wall-fired 
boilers (other than units applying cell bumer technology). 

40CFR 76.8 The owner or operator of a Phase II PC-fired utility unit with a x 
Group 1 boiler may elect to have the unit become subject to 
the applicable emissions limitation for NOx under § 76.5, 
starting no later than January 1,1997. 

40CFR 76.9 The designated representative of any source with an affected x 
unit subject to this part shall submit, by the applicable 
deadline under paragraph (b) of this section, a complete acid 
rain permit application (or, If the unit is covered by an acid . 
rain permit, a complete permit revision) that includes a 
complete compliance plan for NOx emissions covering the 
unit. 

40CFR 176.10 The designated representative" of an affected unit that is not x 
an early eleCtion unIt and cannot meet the applicable 
emission limitation, for Group 1 boilers, either LN\3 
technology or an alternative or, fortangentially fired boilers, 
separated overfire air, may petition the permitting authority for 
an alternative"emission limitation less stringent than the 
applicable emission limitation. 

40CFR 176.11 Details emissions averaging plan. x 

E062004001 -EN 
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l\IIethods Used to 
Comments Demonstrate 

Compliancea 

Dry Fork Station may not discharge CEMS documentation. 
emissions greater than what is allowed • 

Diy Fork Station Unit 1 will be built after the 
1997 deadline; therefore, this rule does not 
apply. 

Dry Fork Station will obtained a Title IV A permit application is 
I 

permit that is included as part of the Title V being submitted for the 
permit. Dry Fork Station. 

Unit 1 will be able to meet t"he applicable 
emission limitation; therefore, this rule does 
not apply. 

Dry Fork Station is not eligible for the 
emissions averaging plan; therefore, this 
rule does not apply 
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TABLED-
Summary of Applicable Requirements· Federal Air Quality ReQulatioriS ... ,." . ~ -,. " 

APPIJble 

Applicable 
to 

DryFork Methods Used to 

ReqUlrrent 
Summary of Requirement Station Comments Demonstrate 

Compliancea 

Yes No 

40 CFR r6.12 Details Phase I NOx compliance extension. x Unit 1 Is a Phase II boiler; therefore, this 
rule does not apply. 

40 CF.R 7.6.13 provides calculations for excess emissions of NOx• x If Unit 1 has excess emissions of NOx• the If NOx Is ever 
guideline's detailed in this section must be exceeded, document 
followed. actions required by this 

section. 

40 CFR ,6.,4 Details requirements for alternative monitoring'equlpment x Dry Fork Station will not have either 
-76.15 and alternative emission limitations. alternative; therefore, these rules do not 

apply. 

40 CFR t7, Excess Emissions 

40 CFR 7.7.01 This part of the acid rain regulations specifies the x If Dry Fork Station has excess emissions of If emissions are ever 
-77.06 requirements for addressing excess emissions of S02 S02 in any calendar year It shall be liable exceeded, the 

(exceeding allowances) and NOx. to offset the amount of such excess requirements set forth 
emissions by an equal amount of in these rules will be 
allowances from the unit's Allowance followed and 
Tracking System account In accordance documentation 
with these rules. If Dry Fork Station has retained. 
any excess emissions of S02 or NOx in 
any calendar year, it shall be required to 
pay a penalty of $2000 per ton, adjusteq for 
Inflation. 

-- - ~~ -~~ 

6The SUnlmary of applicable reqUirements is intended to provide a summary of the portion of the applicable requirement applying to the generating units. It Is not 
intended ~o replace a regulatory doculTlent. Please see the actual regulations for specific information. 
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'Pulverized Coal 'Electric Utility Boilers 
'Recently Issued PSD Permits 
NOx Limits . 

Name Type/Size NOx Limit 
Hawthorne Unit 5 Pulverized Coal 0.08lb/mmbtu 
Missouri 570MW (30 day rolling avg) 

0.10 Ib/mmbtu (24 hour avg) 

Springerville Pulverized Coal 1.6 Ib/gross MWh 
Units 3 and 4 450MW each (30 day rolling avg) 
Arizona 9,600 tpy Units 1,2, 3& 4 

Holcomb Unit 2 Pulverized Coal 0.08lb/mmbtu 
Kansas 660MW (3D day rolling avg) 

Thoroughbred Pulverized Coal 0.08lb/mmbtu 
Units 1 and 2 750MW each (30 day rolling avg) 
Kentucky 
Bull Mountain Pulverized Coal 0.07 Ib/mmbtu (24 hour avg) 
Roundup 390MW each 0.10 Ib/mmbtu (1 hour avg) 
Units 1 and 2 
Montana 
Plum Point Pulverized Coal 0.09 Jb/mmbtu 
Energy Station' 550-800 MW (30 day rolling avg) 
Unit 1 
Arkansas 
Rocky Mountain Pulverized Coal 0.09 Ib/mmbtu 
Power, Hardin Unit 1 113MW (30 day rolling avg) 
Montana 
Council Bluffs Energy Pulverized Coal 0.07lb/mmbtu 
Center Unit 4 750MW (30 day rolling avg) 
Iowa 2,353 tpy 
Elm Road Generating Pulverized Coal 0.07lb/mmbtu 
Station, Units 1 and 2 600MW each (30 day rolling avg) 
Wisconsin (6,180 mmbtu/hr) 

Longview Power Pulverized Coal 0.07lb/mmbtu 
Unit 1 600MN (30 day rolling avg) . 
West Viroinia (6,114 mmbtu/hr) 0.065 Ib/mmbtu (annual avg) 
Prairie State Pulverized Coal 0.08 Ib/mmbtu 
Generating Station 750 MN each (30 day rolling avg) 
Units 1 and 2 (7,4S0 mmbtu/hr) 
Illinois 
Hastings Utilities Pulverized Coal 0.08 lb/mmbtu 
Whelan Energy 220MW (30 day rolling avg) 
Center Unit 2 2,210 mmbtu/hr 
Nebraska 
Santee Cooper Cross Pulverized Coal 0.08 Ibfmmbtu 
Generating Station 660 MW each (30 day rolling avg) 
Units 3 and 4 (5,400 mmbtu/hr) 
South Carolina 
Intermountain Power Pulverized Coal 0.07 Ib/mrnbtu 
Project Unit 3 950MW (30 day rolling avg) 
Utah (9,050 mmbtufhr) 633.5 Jb/hr 

(24 hr block avo) 

CH2MHILL 
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Comments 
Final Permit 08-17-99 
Low-NOx Burners with SCR 
I nitiallimit of 0.12 Ib/mmbtu for 
first 36 months. 
Final Permit 04-29-02 
Low-NOx Burners with SCR. 
Netted with Units 1 and 2 - no 
increase in facility NOx emissions. 
Final Permit 10-08-02 
Low-NOx Burners with SeR 
Initial limit ofO.12lb/mmbtu for 
first 18 months. 
Final Permit 10-11-02 
Low-NOx Bumers with SCR 

Final Permit 07-21-03 
Low-NOx Burners with SeR 

Final Permit 08-20-03 
Low-NOx Burners with SCR 

Final Permit 06-11-02 
Low-NOx Burners with SCR 

Final Permit 06-1.7-03 
Low-NOx Burners with seR 

Final Permit 01-14-04 
Low-NOx BUrners with SCR. 
Must comply with 0.07 Ib/mmbtu 
12 month rolling average that 
includes startup and shutdown. 
Final Permit 03-02-04 
Low-NOx Burners with SCR 

Draft Permit 03-08-04 
Low-NOx Burners with SCR 

Final Permit 03-30-04 
Low-NOx Bumers with SCR 

Final Permit 08-05-04 
Low-NOx Burners with SCR 

Final Permit 10-15-04 
Low-NOx Burners with SCR 
Specific startup plan 
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Pulverized Coal Electric Utility Boilers 
Recently Issued PSD Permits 
NOx Limits (continued) 

Name Type/Size- NOx Limit 
Wisconsin Public Pulverized Coal 0.07 Ib/mmbtu 
Service Weston '500MN (30 day rolling avg) 
Power Plant Unit 4 (5.173 mmbtu/hr) 0.06 Ib/mmbtu 
Wisconsin (12 month rolling avg) 
Xcel Comanche Pulverized Coal 0.08 Ib/mmbtu 
Unlt3 750MW (30 day rolling avg) 
Colorado 7,421 mmbtulhr 
Black Hills Pulverized Coal 0.07 Ib/mmbtu 
WYGEN Unit 2 100MN (30 day rolling avg) 
Wyoming 

Comments 
Final Permit 10-18-04 
Low-NOx Burners with SeR 
12 month rolling avg limit includes 
periods of startup and shutdown 
Final Permit 07-05-05 
Low-NOx Burners with SeR 
Specific startup provisions 
Revised Permit 07-11 -05 
Unit size reduced to 100 MW 
Low-NOx Burners with SeR 

All the permIts above, except Bull Mountam Roundup and Xcel Comanche, e~empt startup, shutdown and 
malfunction in the short term (1 hour,3 hour, ,24 hour and 30 day) emission limits. 
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,Pulverized Coal Electric Utility Boilers 
.Recently Issued PSD Permits 
S02Limits' 

:Name Type/Size S02 Limit 
Hawthome Unit 5 Pulverized Coal 0.12lb/mmbtu 
Missouri 570MN (30 day rolling avg) 

0.13 Ib/mmbtu (3 hour avg) 
Springerville Pulverized Coal 8,448Ib/hr Units 1, 2, 3 & 4 
Units 3 and4 450 MN each (3 hour rolling avg) 
Arizona 10,800 tpy Units 1, 2, 3 & 4 

Holcomb Unit 2 Pulverized Coal 0.12 lb/mmbtu 
Kansas 660 wrN (30 day rollinQ ava) 
Thoroughbred Pulverized Coal 0.167lb/mmbtu 
Units 1 and 2 750 wrN each (30 day rolling avg) 
Kentucky 0.41 Ib/mmbtu(24 hour ava) 
Bull Mountain Pulverized Coal 0.12 Ib/mmbtu (24 hour avg) 
Roundup 390 wrN each 0.15 lb/mmbtu (1 hour avg) 
Units 1 and 2 
Montana 
Plum Point Pulverized Coal 0.16 Ib/mmbtu 
Energy Station 550-800 WI (3 hour rolling avg) 
Unit 1 
Arkansas 
Rocky Mountain Pulverized Coal 0.15 Ib/mmbtu 
Power, Hardin Unit 1 113 wrN (30 day rolling avg) 
Montana 
Council Bluffs Energy Pulverized Coal 0.10 Ib/mmbtu 
Center Unit 4 750 WMI (30 day rolling avg) 
Iowa 3,362 tpy 
Elm Road Generating Pulverized Coal O.15lbfmmbtu 
Station, Units 1 and 2 600 WMI each (30 day rolling avg) 
Wisconsin (6,180 mmbtulhr) 1,1501b/hr 

(3 hr rolling avg) 
1,0501b/hr 
(24 hr rolling avg) 

Longview Power Pulverized Coal 0.12lb/mmbtu 
Unit 1 600MN (24 hour rolling avg) 
West Virginia (6,114 mmbtulhr) O.15lb/mmbtu 

(3 hour rolling avg) 
" 0.095lb/mmbtu (annual avg) 

Prairie State Pulverized Coal 0.182 Ib/mmbtu 
Generating Station 750 WI each (30 day rolling avg) 
Units 1 and 2 (7,450 mmbtulhr) 
Illinois 
Hastings Utilities Pulverized Coal 0.12 Ib/mmbtu 
Whelan Energy 220MN (30 day rolling avg) 
Center Unit 2 2,210 mmbtu/hr 
Nebraska 
Santee Cooper Cross Pulverized Coal 0.25 Ib/mmbtu 
Generating Station 660 WI each (30 day rolling avg) 
Units 3 and 4 (5,400 mmbtu/hr) 0.13 Ib/mmbtu 
South Carolina (365 day rollinQ aVQ) 
Intermountain Power Pulverized Coal 0.09 Ib/mmbtu 
Project Unit 3 950 WI (30 day rolling avg) 
Utah (9,050 mmbtulhr) 0.10 Ib/mmbtu 

(24 hr block avg) 
1 ,357.5 Ib/hr 
'-3-hr- bI0~k-avg} 

__ CH2MHILL 

Comments 
Final Permit 08-17-99 
Dry Lime FGD 

Final Permit 04-29-02 
Dry Lime FGD 
Netted with Units 1 and 2 - no 
increase in faqility S02 emissions. 
Final Permit 10-08-02 
Dry Lime FGD 
Final Permit 10-11-02 
Wet Limestone FGD 

Final Permit 07-21-03 
Dry Lime FGD 

Final Permit 08-20-03 
Dry Lime FGD 

Final Permit 06-11-02 
Wet Lime FGD 

Final Permit 06-17-03 
Dry Lime FGD 

Final Permit Q1-14-04 
Wet Limestone FGD 
Emission limit includes normal 
operation, startup and shutdown. 

Final Permit 03-02-04 
Wet Limestone FGD 

Draft Permit 03-08·04 
Wet Limestone FGD 

Final Permit 03-30-04 
Dry UmeFGD 

Final Permit 08·05-04 
Wet Limestone FGD 

Final Permit 10-15-04 
Wet Limestone FGD 
Specific startup plan 

....... OCTOBER 2005 
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Pulverized Coal Electric Utility Boilers 
Recently Issued PSD Permits 
S02 Limits (continued) 

Name Type/Size S02 Limit 
Wisconsin Public Pulverized Coal 0.10 Ib/mmbtu 
Service Weston 500 f..U.N (30 day rolling avg) 
Power Plant Unit 4 (5,173 mmbtu/hr) 0.09 Ib/mmbtu 
Wisconsin (12 month rolling avg) 
Xcel Comanche Pulverized Coal 0.10 Ib/mmbtu 
Unit 3 750MN (30 day rolling avg) 
Colorado 7,421 mmbtu/hr 
Black Hills Pulverized Coal 0.10 Ib/mmbtu 
WYGEN Unit 2 100MN (30 day rolling avg) 
Wyoming 0.12 Ib/mmbtu 

(3 hour block avg) 

Comments 
Final Permit 10-18-04 
Dry Lime FGD 
Limits Include periods of startup 
and shutdown 
Final Permit 07-05-05 
Dry Lime FGD 
Specific startup provisions 
Revised Permft-Q7-11-05 
Unit size reduced to 100 MW 
Dry Lime FGD 

All the permits above, except Bull Mountain Roundup, Elm Road Generatrng Station, Weston Unat 4 and Xcel 
Comanche, exempt startup, shutdown and malfunction in the short term (1 hour,3 hour, 24 hour and 30 day) 
emission limits. 
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.Pulverized Coal Electric Utility Boilers 
Recently Issued PSD Permits 
CO Limits 

Name Type/Size CO Limit 
Hawthorne Unit 5 Pulverized Coal 0.16 Ib/mmbtu 
Missouri 570 rvrN 

SpringeNiIle Pulverized Coal O.15lb/mmbtu 
Units 3 and 4 450 rvrN each (30 day rolling average) 
Arizona 
Holcomb Unit 2 Pulverized Coal 0.15 Ib/mmbtu 
Kansas 660 rvrN 

Thoroughbred Pulverized Coal 0.10lb/mmbtu 
Units 1 and 2 750 rvrN each (30 day rolling avg) 
Kentuckv 
Bull Mountain Pulverized Coal 0.15lb/mmbtu 
Roundup 390 rvrN each 
Units 1 and 2 
Montana 
Plum Point Energy Pulverized Coal 0.16 Ib/mmbtu 
Station Unit 1 550 - 800 rvrN 
Arkansas 
Rocky Mountain Pulverized Coal 0.15 Ib/mmbtu 
Power, Hardin Unit 1 113rvrN 
Montana 

Council Bluffs Energy Pulverized Coal 0.154lb/mmbtu 
Center Unit 4 750MN (1 dayavg) 
Iowa 5,177 tpy 

Elm Road Generating Pulverized Coal 0.12 Ib/mmbtu 
Station, Units 1 and 2 600 MW each (24 hr rolling avg) 
Wisconsin (6,180 mmbtu/hr) 7421b/hr 

(24 hr rolling avg) 
2,4001blhr 

(1 hr avg) 
3,250.tons 
(12 month rolling total) 

Longview Power Pulverized Coal· 0.11 Ib/mmbtu 
Unit 1 600 MoN (3 hr rolling avg) 
West Virginia (6,114 mmbtu/hr) 

Prairie State Pulverized Coal .O.12Ib/mmbtu 
Generating Station 750 MW each (24 hour block avg) 
Units 1 and 2 (7,450 mmbtu/hr) 
Illinois 
Hastings Utilities Pulverized Coal 0.15lb/mmbtu 
Whelan Energy 220MW (3 hr avg) 
Center Unit 2 2,210 mmbtulhr 
Nebraska 

CH2MHILL 
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Comments 
Final Permit 08-17-99 
Combustion control 
CEMS not required 
Stack test used for colTlpliance 
Rnal Permit 04-29-02 
Combustion control 
CEMS used for compliance 
Final Permit 10-08-02 
Combustion control 
CEMS not required 
Stack test used for compliance 
If CO and NOx limit cannot be met 
simultaneously, State will revise CO limit. 
Final Permit 10-11-02 
Combustion control 
CEMS used for comJ!liance 
Final Permit 07-21-03 
Combustion control 
CEMS not required 
Stack test used for compliance 
Final Permit 08-20-03 
Combustion control 
CEMS used for compliance 
Final Permit 06-11-02 
Combustion control 
CEMS not required 
Stack test used for compliance 
Final Permit 06-17-03 
Combustion control 
CEMS used for compliance 
If CO and NOx limit cannot be met 
simultaneously, State will revise CO limit. 
Final Permit 01-14-04 
Combustion control 
CEMS used for compliance. 
Emission limit excludes startup and 
shutdown. 12 month rolling total includes 
all operation, startup and shutdown. 

Final Permit 03-02-04 
Combustion control 
CEMS used for compliance 

Draft Permit 03-08-04 
Combustion control 
CEMS used for compliance 

Final Permit 03-30-04 
Combustion control 
CEMS used for compliance 
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Pulverized Coal Electric Utility Boilers 
Recently Issued PSD Permits 
CO limUs (continued) 

Name Type/Size CO Limit 
Santee Cooper Cross Pulverized Coal 0.16 Ib/mmbtu 
Generating Station 660MN each 
Units 3 and 4 (5,400 mmbtu/hr) 
South Carolina 
Intermountain Power Pulverized Coal 0.15 Ib/mmbtu 
Project Unit 3 950MN (30 day rolling avg) 
Utah (9,050 mmbtulhr) 3,0001b/hr 

(8 hr block avg) 
Wisconsin Public Pulverized Coal O.15lb/mmbtu 
Service Weston 500MN (1 dayavg) 
Power Plant Unit 4 (5,173 mmbtU/hr) 3,399 tons/yr 
Wisconsin (12 month rolling avg) 

Xeel Comanche Pulverized Coal 0.13 Ib/mmbtu 
Unit 3 750MN (8 hr rolling avg) 
Colorado 7,421 mmbtu/hr 0.30lb/mmbtu 

(during startup) 
Black Hills Pulverized Coal 0.15 Ib/mmbtu 
WYGENUnlt2 100MW 
Wyoming 

Comments 
Rnal Permit 08-05-04 
Combustion control 
CEMS not required 
Stack test used for compliance 
Final Permit 10-15-04 
Combustion control 
CEMS (or equivalent) used for compliance 

Final Permit 10-18-04 
Combustion control 
CEMS used for compliance 
12 month rolling avg limit includes periods 
of startup and shutdown 
Final Permit 07-05-05 
Combustion control 
CEMS used for compliance 
Specific startup provisions 
Revised Permit 07-11-05 
Unit size reduced to 100 MIN 
Combustion control 
CEMS not required 
Stack test used for compliance 

All the permits above, except Bull Mountain Roundup and Xcel Comanche, exempt startup, shutdown and 
malfunction in the short term 
(1 hour, 3 hour, 24 hour and 30 day) emission limits. 
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· Pulverized Coal Electric Utility Boilers 
Hecently Issued PSD Permits 
VOC Limits 

Name Type/Size VOCLimit 
Hawthorne Unit 5 Pulverized Coal 0.OO36lbimmbtu 
Missouri 570 MVV 

Springerville Pulverized Coal 0.06 Ibiton coal 
Units 3 and 4 450 MVV each (3 hr avg) 
Arizona 
Holcomb Unit 2 Pulverized Coal 0.0035lbimmbtu 
Kansas 660 MVV 

Thoroughbred Pulverized Coal 0.0072 Ibimmbtu 
Units 1 and 2 750MW each (30 day rolling avg) 
Kentucky 

Bull Mountain Pulverized Coal 0.0030 Ib/mmbtu 
Roundup 390 MVV each 
Units 1 and 2 
Montana 
Plum Point Energy Pulverized Coal 0.02 I bim mbtu 
Station Unit 1 550-800 MVV 
Arkansas 
Rocky Mountain Pulverized Coal 0.0034 Ib/mmbtu 
Power, Hardin Unit 1 113 MVV 
Montana 
Council Bluffs Energy Pulverized Coal 0.0036lb/mmbtu 
Cenier Unit 4 750 MVV 
Iowa 
Elm Road Generating Pulverized Coal 0.OO35lb/mrribtu 
Station, Units 1 and 2 600MVV each (24 hr rolling avg) 
Wisconsin (6,180 mmbtU/hr) 

Longview Power Pulverized Coal 0.004 Ibfmmbtu 
Unitt 600 MVV (3 hr rolling avg) 
West Virginia (6,114 mmbtuihr) 
Prairie State Pulverized Coal 0.004 IbJmmbtu 
Generating Station 750 MW each (3 hr block avg) 
Units 1 and 2 (7,450 mmbtu/hr) 
Illinois 
Hastings Utilities Pulverized Coal No limit 
Whelan Energy 220MN 
Center Unit 2 2,210 mmbtu/hr 
Nebraska 
Santee Cooper Cross Pulverized Coal 0.0024lb/mmbtu 
Generating Station 660 MVV each 
Units 3 and 4 (5,400 mmbtulhr) 
South Carolina 
Intermountain Power Pulverized Coal 0.0·027Ib/mmbtu 
Project Unit 3 950MN (3 test run avg) 
Utah (9,050 mmbtuihr) 
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Comments 
Final Permit 08-17-99 
Combustion control 
Stack test used for compliance 
Final Permit 04-29-02 
Combustion control 
Stack test used for compliance 
Final Permit 10-08-02 
Combustion control 
Stack test used for compliance 
If VaG and Nax limit cannot be met 
simultaneously, State will revise vac limit 
Final Permit 10-11-02 
Combustion control 
Compliance· with ca limit used to 
demonstrate compliance with vac limit 
Final Permit 07-21-03 
Combustion control 
Stack tests not required 

Final Permit 08-20-03 
Combustion control 
Initial Stack test used for compliance 
Final Permit 06-11-02 
Combustion control 
Stack tests not required 
Final Permit 06-17-03 
Combustion control 

, 

Initial Stack test used for compliance 
Final Permit 01-14·04 
Combustion control 
Initial Stack test used for compliance 
Emission limit excl':ldes startup and 
shutdown 
Final Permit 03-02-04 
Combustion control 
Stack tests used for compliance 
Draft Permit 03-08-04 
Combustion control 
Stack tests ust?d for compliance 

Final Permit 03-30-04 
Under PSD threshold for vac 

Final Permit 08-05-04 
Combustion control 
Initial Stack test used for compliance 

Final Permit 10-15-04 
Annual stack test for compliance 
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Pulverized Coal Electric UtiliW Boilers 
Recently Issued PSD Permits 
VOC Limits (continued) 

Name Type/Size VOCLimit 
Wisconsin Public Pulverized Coal 0.0036lb/mmbtu 
Service Weston 500MW (1 day avg) 
Power Plant Unit 4 (5,173 mmbtu/hr) 81.6 tons/yr 
Wisconsin (12 month rolling avg) 

Xcel Comanche Pulverized Coal 0.0035 lb/mmbtu 
Unit 3 750MW 
Colorado 7,421 mmbtu/hr 
Black Hills Pulverized Coal 0.01 Ib/mmbtu 
WYGEN Unit 2 100MW 
Wyoming 

Comments 
Final Permit 10-18-04 
Combustion control 
Stack tests used for compliance 
12 month rolling avg limit includes periods 
of startup and shutdown 
Final Permit 07-05-05 
Combustion control 
Stack tests used for compliance 
Revised Permit 07-11-05 
Unit size reduced to 1 00 MW 
Combustion control 
Initial Stack test used for compliance . .. All the permits above, except Bull Mountam Roundup, exempt startup, shutdown and malfunction In the short term 

(1 hour, 3 hour, 24 hour and 30 day) emission limits. 
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:Pulverized Coal Electric Utility Boilers 
'Recently Issued PSD Permits 
PM10 and Opacity Limits . 

Name Type/Size 
Hawthome Unit 5 Pulverized Coal 
Missouri 570 rvm 

Springerville Pulverized Coal 
Units 3 and 4 450 rvm eqch 
Arizona 

Holcomb Unit 2 Pulverized Coal 
Kansas 660rvm 

Thoroughbred Pulverized Coal 
Units 1 and 2 750 rvm each 
Kentucky. 
Bull Mountain Pulverized Coal 
Roundup 390 MN each 
Units 1 and 2 
Montana 

Plum Point Energy Pulverized Coal 
Station Unit 1 550-800 MW 
Arkansas each 
Rocky Mountain Pulverized Coal 
Power, Hardin Unit 1 113MW 
Montana 
Council Bluffs Energy Pulverized Coal 
Center Unit 4 750 MIN 
Iowa 
Elm Road Generating Pulverized Coal 
Station, Units 1 and 2 600 MIN each 
Wisconsin (6,180 mmbtullir) 

Longview Power Pulverized Coal 
Unit 1 600MW 
West Virginia (6,114 mmbtulhr) 

Prairie State Pulverized Coal 
Generating Station 750 MW each 
Units 1 and 2 (7,450 mmbtu/hr) 
Illinois 

Hastings Utilities Pulverized Coal 
Whelan Energy 220MW 
Center Unit 2 2,210 mmbtulhr 
Nebraska 
Santee Cooper Cross Pulverized Coal 
Generating Station 660 MW each 
Units 3 and 4 (5,400 mmbtu/hr} 
South Carolina 

_ CH2MHILL ...... 

PM10 I Opacity Limit 
0.D18lb/mmbtu 
20% Opacity 

0.D151b1mmbtu (PM) 
(3 hr rolling avg) 
0.055 Ib/mmbtu (PM1o) 
(3 hr rolling avg) 
15% Opacity 
0.018lb/mmbtu 
20% Opacity 

0,018 Ib/mmbtu 
(3 hr avg) 
20% Opacity 
0.015lbfmmbtu 
20% Opacity 

0,018 Ibfmmbtu 
10% Opacity 

O.o151b/mmbtu 
20% Opacity 

0.025 Ib/mmbtu 
5% Opacity (1 hr avg) 

0.018 Ib/mmbtu 
(3 hr rolling avg) 
20% Opacity 

0.018 Ib/mmbtu 
(6 hr rolling avg) 
10% Opacity 
(6 minute avg) 
0.015 IbfmmbtiJ 
(3 hr block avg) 
20% Opacity 

0.018 Ib/mmbtu 
(3 test run avg) 
20% Opacity 

0_018 Ib/mmbtu 
(30 day rolling avg) . 
20% Opacity 

DEQ/AQD 000260 

Comments 
Final Perr:nit 08-17-99 
Fabric Filter 
Compliance based on annual test 
Condensable PM10 not specified 
Final Permit 04-29-02 
Fabric Filter 
Compliance based on annual test 
PM limit is filterable only. PM10 limit. 
includes filterable and condensable 
Final Permit 10-08-02 
Fabric Filter 
Compliance based on 3 2-hr stack tests 
Condensable PM10 not specified 
Final Permit 10-11-02 
Electrostatic Precipitator 
Limit is filterable PM10 only 
Final Permit 07-21-03 
Fabric Filter 
Limit may be reduced to 0.012 Ib/MMBtu 
based on performance test 
Condensable PM10 not specified 
Final Permit 08-20-03 
Fabric Filter 
Limit is filterable PM10 only 
Final Permit 06-11-02 
Multiclones and Wet Lime FGD 

. Limit is filterable PMlO only~ 
Final Permit 06-17-03 
Fabric Filter 
Limit is filterable plus condensable PM10 
Final Permit 01·14-04 
Fabric Filter 
Stack tests used for compliance (initial and 
every 24 months thereafter)_ Test Methods 
5/5B and 202 to be used to demonstrate 
compliance 
Final Permit 03-02-04 
Dry Sorbent Injection/Fabric Filter 
Limit is filterable plus condensable PM10 
Stack tests used for compliance 
Draft Permit 03-08-04 
Electrostatic PrecipitatorJWet Limestone 
FGDJWet Electrostatic Precipitator 
Limit is filterable PM,o only 
Stack tests used for compliance 
Final Permit 03-30-04 
Fabric Filter 

Final Permit 08-05-04 
Electrostatic Precipitator 
Limit includes filterable and condensable 
PM10 
Initial Stack test used for compliance 
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Pulverized Coal Electric Utility Boilers 
Recently Issued PSD Permits 
PM10 and Opacity Limits (continued) 

Name Type/Size PM10 / O!-,acity Limit 
Intermountain Power Pulverized Ooal 0.012lb/mmbtu 
Project Unit 3 950MN (3 test run avg) 
Utah (9,050 mmbtu/hr) 221 Ib/hr 

filterable & condensable 
(24 hr block avg) 
10% Opacity 

Wisconsin Public Pulverized Coal O.o181b/mmbtu 
Service Weston .500MN (3 hour rolling avg) 
Power Plant Unit 4 (6,173 mmbtulhr) 20% Opacity 
Wisconsin 

Xcel Comanche Pulveiized Coal 0.012lb/mmbtu 
Unit 3 750 r.Jr.N (filterable) 
Oolprado 7,421 mmbtu/hr (3 hr rolling avg) 

0.020 Ib/mmbtu 
(filterable & condensable) 
(3 hr rolling avg) 
10% Opacity 

Black Hills Pulverized Coal 0.012lb/mmbtu 
WYGEN Unit 2 100 r.Jr.N 20% Opacfty 
Wyoming 

Comments 
Final Permit 10-15-04 
Fabric Filter 
Annual staok test 
Specific startup plan 

Final Permit 10-18-04 
Fabric Filter 
Umit includes filterable and condensable 
PMlO 
Stack tests used for compliance 
FInal Permit 07-06-05 
Fabric Filter 
Annual stack tests used for compliance 
Opacity during startup limited to.20% 

Revised Permit 07-11-05 
Unit size reduced to 100 MN 
Fabric Filter 
Umit is filterable PM10 only 

All the permits above, except Bul! Mountam Roundup, exempt startup, shutdown and malfunction In the short term 
(1 hour, 3 hour, 24 hour and 30 day) emission limits. 

_ CH2MHILL 
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Pulverized Coal Electric Utility Boilers 
Recently Issued PS~ Permits 
H2S04 Limits 

Name Type/Size H2S04 Limit 
Hawthorne Unit 5 Pulverized Coal No Limit 
Missouri 570 MVV 
Springerville Pulverized Coal 0.0115 Ib/mmbtu 
Units 3 and 4 450MVV each 
Arizona 
Holcomb Unit 2 Pulverized Coal No Limit 
Kansas 660 MVV 

Thoroughbred Pulverized Coal 0.004971b/mmbtu 
Units 1 and 2 750 MVV each 
. Kentucky 
Bull Mountain Pulverized Coal 0.0064 Ib/mmbtu 
Roundup 390MN each 
Units 1 and 2 
Montana 
Plum Point Pulverized Coal 0.0061 Ib/mmbtu 
Energy Station 550-800MN 
Unit 1 
Arkansas 
Rocky Mountain Pulveriz.ed Coal No Limit 
Power, Hardin Unit 1 113 MVV 
Montana 
Council Bluffs Energy Pulverized Coal 0.00421 Ib/mmbtu 
Center Unit 4 750 MVV 
Iowa 
Elm Road Generating Pulverized Coal 0.010lb/mmbtu 
Station, Units 1 and 2 600 MVV each (24-hour average) 
Wisconsin (6,180 mmbtulhr) 

Longview Power Pulverized Coal 0.0075 Ib/mmbtu 
Unit 1 600 MVV (3 hr rolling avg) 
West Virginia (6,114 mmbtuihr) 

Prairie State Pulverized Coal 0.OO5lb/mmbtu 
Generating Station 750 MWeach (3 hr block avg) 
Units 1 and 2 (7,450 mmbtu/hr) 
Illinois 

Hastings Utilities Pulverized Coal No limit 
Whelan Energy 220 MVV 
Center Unit 2 2,210 mmbtulhr 
Nebraska 
Santee Cooper Cross Pulverized Coal 0.0014lb/mmbtu 
Generating Station 660 MWeach (365 day rolling avg) 
Units 3 and 4 (5,400 mmbtu/hr) 
South Carolina 
Intermountain Power Pulverized Coal O.OO44lb/mmbtu 
Project Unit 3 950 MVV (24 hr block avg) 
Utah (9,050 mmbtu/hr) 

CH2MHILL 

DEQ/AQD 000262 

Comments 
Final Permit 08-17-99 
DryUme FGD 
Final Permit 04-29-02 
Dry Lime FGD 

Final Permit 10-08-02 
Dry Lime FGD 
Under PSD threshold for H2SO4 
Final Permit 10-11-02 
Wet Limestone FGD 

Final Permit 07-21-03 
Dry Lime FGD 

Final Permit 08-20-03 
Dry Lime FGD 

Final Permit 06-11-02 
Wet Lime FGD 
Under PSD threshold for H2SO4 
Final Permit 06-17-03 
Dry LimeFGD 

Final Permit 01-14-04 . 
Wet Limestone FGD and Wet 
ESP 
Stack tests used for complfance 
(initial and every 60 months 
thereafter) 
Final Permit 03-02-04 
Dry Sorbent Injection/Fabric 
Filter/Wet Limestone FGD 
Stack tests used for complfance 
Draft Permit 03-08-04 
Electrostatic PrecipitatortW et 
Limestone FGD/Wet Electrostatic 
PreCipitator 
Limit is filterable PM10 only 
Stack tests used for compliance 
Final Permit 03-30-04 
Dry Lime FGD 
Under PSD threshold for H2SO4 

Final Permit 08-05-04 
Wet Limestone FGD 
Initial Stack test used for 
compliance 
Final Permit 10-15-04 
Wet Limestone FGD 
Annual stack test used for 
compliance 
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Pulverized Coal Electric Utility Boilers 
Recently Issued PSD Permits . 
H2S04 Limits (continued) 

Name Type/Size 
Wisconsin Public Pulverized Coal 
SelVice Weston 500wrN 
Power Plant Unit 4 (6,173 mmbtu/hr) 
Wisconsin 
Xcel Comanche Pulverized Coal 
Unit 3 750WW 
Colorado 7,421 mmbtulhr 

Black Hills Pulverized Coal 
WYGEN Unit 2 100WW 
Wyoming 

it CH2MHILL ....... 

H2S04 Limit 
0.005 Ib/mmbtu 
(24 hour avg) 

0.0042 Ib/mmbtu 

No Limit 

DEQ/AQD 000263 

Comments 
Final Permit 10-18-04 
Dry Lime FGD 
Initial stack test used for 
compliance 
Final Permit 07-05·05 
Dry Lime FGD 
Annual stack test used for 
compliance 
Limit CQuid be reduced to 0.0034 
Ib/mmbtu based on test results 
Revised Permit 07-11-05 
Unit size reduced to 100 rvrN 
Dry UmeFGD 
Initial stack test 
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TABLE E-1 
NSR RACT/BAC~f ER Clearinghouse Database 
BACT·PSD Soure lor CO 
Coal Fired PC Bol ers 

I Company Name and location # 01 Units Unit and SI.e Control Technology Control Emission limit Averaging Permit Date lind . 
RBlOID Efflclencl1 Period Permit No. 

NV-0036 Ne~ont Nevada Energy Investment. Inc. Coal Ared Boller Good Combustion Controls not given 0.15 Ib/MMBTU 24-hour 6/0512005 
TS P wer Plant 2030 MMBTU/I'IA No •. AP4911·1349 
Neva. a 

NE-001S HaSUfgg Ulililies Coal Fired Boller Good Combusllon Controls not given 0.15Ib/MMBTU . Not Provided 2130/2004 
Whel n Energy Center 2210 IyIMBTUlHR No. 58048 
Nebr ska 

8C·0104 Santee Cooper 2 Coal·Flred Boller Good Combustion Conlrols not given 0.16 Ib/MMBTU Nol Provided 02105/2004 
Sant~e Cooper Cross Geneiatlon Slation 5700 MMBTUlHA No. 0420-0030·CI 
South Carolina 
Aella~t Energy Inc Coal Fired Boiler Ib/MMBTU 10115/2003 

TX-0298 WA ~arlsh Eleclrlc GeneraUng StaUon 2 7400 MMBTU/HR Combustion Conlrois nol given 0.292 Each Unit Not Provided No. PSO-TX-901 
Texas 
Rella$t Energy Inc Coal Fired BolI~r Ib/MMBTU 10/15/2003 

TX-0298 WA ,arlSh Eleclrlc Generating Station 6700 MMBTU/HR Combustion Controls not given 0.282 Nol Provided No. PSO'TX-33Ml 
Taxa 
F;'lum fOlnt Assoclales. LLC Coal Fired Boller 

Ib/MMBTU 8120/2003 

0 AA-0074 Plum Point Energy 800MW Combustion Controls not given 0.16 Not Provided No. 1995-AOP-RO 

m Arka sas 
Bull ~ountaln Development company· Pulverized Coal Fired Boller Primary = Secondary = 7/21/2003 

0 MT-0022 Bull ountaln, No.1, LLC - Roundup Power 2 
390MW Nol Given nol given 602 0.15Ib/MMBTU 

Not Provided No. 3182-00 

5> Proje t Ib/hr 
Mont na 

0 Mid erlean Energy Company Pulverized Coal Fired Boller Primary Secondary = 6117/2003 
0 Coun ·11 Bluffs Energy Council 7675 MMBTUfHR =0.154 .5177lonsiyr No. 02-528 

IA-00G7 Iowa Combus!lon Controls not given Ib/MMElTU 
0 (1 calendar 
0 avera e 
0 Rella t Energy, Inc. Coal Fired Boller Primary = Secondary; 10/15/2002 N TX-0358 was~gton Parish !:Iectric Generating 6750 MMBTU/HA 21681b/hr 9496 tons/yr PSD-TX-33 M1 0) 2 Combustion Gontrols not given Not Provided 
~ 

Stallo 
Texas 
Reliant Energy, Inc, Coal Fimd Boller Primary = Secondary = 10/15/2002 

TX -0356 wast.gton Parish Electric Generating 6700 MMBTU/HR 
Combusllon Conlrols not given' 18911b/hr 8261 tons/yr 

Not Provided P5D-TX-33 Ml 
Slallo 
Taxa· 
Thoroughbred Generallng Company, LLC Coal Fired Boiler 0.10 MMBTUlhr 

30·day roiling 10111/2002 
KY-0084 Thordughbred Generating Station 2 7446 MMBTU/HR Boller Design and Operation not given No. V-02-001 

KentJck~ average 

I3lacklHhlS Corporation Pulverized Coal Fired Boller 0.15 Ib/MMBTU 9125/2002 
Wv.o057 Wygen 500MW Good Combustion Controls nol given Not Provided No.CT-S030 

wyonlln!! 
Roeii' Mountain Power, Inc. Pulverized Coal Fired Boiler 0.15 Ib/MMBTU 611112002 

MT-0027 Hardip Generator Projecl 1304 MMBTU/HA Not Given not given Not Provided No. 3185-00 
Montana . 
TamPoa Eleclrlc Company Dry Boltom Tangentially Fired Boller Prlmary~ Secondary = 01{01/2001 

FL-0003 TECO-Blg Bend Stallcn 4330 MMBTU/HR Boller Design and Operation not given 0.029 1241blhr Not Provided No. P5D-FL·040 
Tam~a. Florida Ib/MMBTU 

MO-0050 Kansas City Power & Light Co. Coal Fired Boiler Good Combustion Practices not given 0.16 Ib/MMBTU 811711999 
Hawt~om Stallon 384 TPH 

Nol Provided No. 886 
Kens s City, Missouri 

J 
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TABLE E-l 
NSR RACT/BfTILAER Clearinghouse Dalabase 
BACT-PSD So rees 10rCO 
Coal Fired PC ~ol1ers 
RBLOID I company Name and Location #ofUnlts Unit and Size Control Technology 

Control EmIssIon Limit 
Averaging Penn It Dale and 

EffIcIency Period PermllNo. 

UT-00S3 0rerel Generation and Transmission Coal Fired Boller NolGlven not given • 602.45 TPY 311611998 
C·mpany SOOMW Not Provided 

No. DAQE-186-98 
N ar Bonanza, Ulah 

AR-0069 E~lergY-ArkanSaS' Inc. Coal Fored Boller Good Combustion Practice not given Primary = 100 Secondary = 311011998 
In ependence 8700 MMBTUlhr ppm (24-hr 32321b1hr Nol Provided 

No. 449-AOP-RO 
Ar1kansas average) 

WY-0039 Tr Elk Generation Partners, LTD Pulverized Coal Fired Boiler No Controls Feasible not given 0.15 IbIMMBTU 2I27/199B 
Wight, Wyoming 250MW Not Provided No.CT-1352 

WY-0047 E~COAL Corporation 'Pulverlzed Coal Fired Boiler Combusllon Teci1nology not given 0.15 Ib/MMBTU 10110/1997 
N . rth Roci1elle Facility 3960 MMBTu/HR Not Provided No. CT-1324 
11 miles SE Wright. Wyoming 240MW 

WY-004B BI ck Hills Power and light Company Pulverized Coal Fired Boller No Controls Feasible not given 0.15 IblMMBTU 916/1996 

0 W genPlant 80MW Not Provided No. CT-1236 

m Gllelte. Wyoming 

0 PA-013S Men Valley Energy L TO Pulverized Coal Fired Boller No Controls Feasible not given Primary = Secondary = 8/B/1995 

» Ptand Mines, Pennsylvania 966 MMBTUlhr .20 847TPY 
Not Provided 

No. 30-306-001 
80 MWCogen Ib/MMBTU 

0 
0 NJ·0019 crfwnNlsla Energy Project (CVEP) • 2 Pulverized Coal Fired Boilers . Good Combustion Pracllce not given Primary = Secondary = 10/111993 

W sl Deptford. New Jersey 1789 MMBTUlhr each .11 10oppmvd@ 
Nol Provided No. 01-92-0857 

a 181 MWeach IblMMBTU 7%02 a 
a VA-0213 S~I Birchwood Pulverized Coal Fired Boller Combustion Technology not given Primary = Secondary = 812311993 
I\) KI&g George, Virginia 2200 MMBTUlhr 440 Ib/hr 1927TPY Not Provided NO.40809 
(j) 
01 

SII Code; 4931 

WY-0046 Black Hills Power and Light Company Pulverized Coal Fired Boller Combustion Control not given Primary = Secondary = 4114/1993 
N II Simpson Plant Steam Electric Power .15 152.01bfhr Not Provided No. CT-l028 
Gllette, Wyoming 80MW IbIMMBTU 

MI-0228 IN~ELK Energy Services of Otsego Coal Rred BoHer Combustion Conlrol not given 0.10 Ib/MMBTU 311611993 
MI hlgan 778 MMBTUIHR Nol Provided No. 143·90 

NO-0057 Afooke Valley Project II Pulverized Coal Fired Boller Combustion Technology nctgiven 0.20 Ib/MMBTU 11/2011992 
W Idon Township, North Carolina 517 MMBTUlhr Not Provided No. 6964R2 

SC-0027 S~uth Carolina Electric and Gas Company -3 Pulverized Coal Fired Boner Combustion Efficiency not given 0.15 IblMMBTU 7/1511992 . 
cre. South Carolina Units 1.2 and:3 

Not Provided 
No. 1860-0044 

385 MW each 

FL-0044 0rndO Ulmtles Commission PulverIzed Coal FiredBoiler------- ------combustion Control -norglVen 0.15 IbIMMBTU 1212311991 
S\ nton Energy Center, Unit 2 4286 MMBTU/HR 

Not Provided Or ando, Florida 

NJ-0015 Ke~tone Cogeneration Systems, Inc. Pulverized Coal Fired Boller Advanced Combustion Conlrol not given 0.11 Ib/MMBTU 916/1991 
Nj Jersey • 2116 MMBTu/hr Not Provided No.Ol·SS-3983 
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TABLEIH 
NSR RAOT/BACytLAER Clearinghouse Database 
BACT-PSD Sou~.es lor CO 
Coal Fired PC BoIlers 

RBLC ID I Company Name and l.ocatlon 

VA·olal Old pominion Electric cooperative 
cloier. Virginia 

NC.OOS4 Roacoke Valley Project 
Weltn, North Carolina 

NJ-0014 Chambers Cogeneration Limited 
partrershlp 
carleys Point, New Jersey. 

II 01 Units 

z 

Unit and Sl~e 

Coal Fired Boller 
4085 MMBTU/hr (" 400 MWj 

Pulverized Coal Fired Boiler 
1700 MMBTU/HR 

Pulverized Coal FIred Boller 
1389 MMSiU/hr each 

8C.0028 San lee Cooper Publio Sari/l.ce AUlhorily '1 PulverIzed Coal Fired Boller 
Monbks Comer, Soulh Carolina Cross Unit No.1 I 5200 MMBTUlhr (500 MW) 

Mec lenburg, Virginia 834.5 MMBTU/hr each 
VA-0171 MeGflenbUrg Cogeneration L1mlled 4 Pulverlzedboal Fired Boller 

Notes: r 
NSR RACT/BA@T/LAER Clearinghouse database (http://www.apa.gov/Hn/catc) was queried for the following; 
• RBLC oeterml~auons added during or aller Jafluary 1995 . 
• SIC Code: 4911 . 
• Prooess Type ode: 11.100 - Coal Combusffon 

"". ".". "'" r"" 

~ 

Conlrol Technology 

Boiler Design 

Combustion Control 

Advanced Combustion Control 

Combustion Efficiency 

Good Combustion Practices 

30fS 

~ "'\ 

' .. J 

Control 
Emission Limit Averaging Permit Oato and 

. Efflclencl[ Period Permit No. 
not given 0.10 IblMMBTU 4I29/1991 

Not Provtded No. 30667 

not given 0.20 tblMMBTU 1/24/1991 
Not Provtded No. 6964 

not given 0.11 IblMMBTU 12126/1990 

Not Provided No. 01·89·S086 

not given 0.10 Ib/MMBTU 1'112811990 

Not Provided No. 0420-0030 

not·given primary: Secondary = 5/9/1990 
.20 166.91b1hr Not Provided No. 30861 

Ib/MMBTU 
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TABLEE-2 
NSR RAOT/BA~i'LAER Olearingliouse Database 
BACT-PSD Sou es for VOC 
Goal Fired PC B Ilers . • 

RBlCID I Company Name and locailon It of Units UnIt and Size ControlTechnology 
Control Emission Limit 

AveragIng Permtt Date and Permit 
Efflelen!!! . Period No. 

Se-0104 . San aa Cooper 2 Coal Rred Boller Good Combustion Controls not given 0.0024 Ib/MMBTU No! Provided 0210512004 
San ae Cooper Cross Generation Station 5700 MMBTUIHR NO.0420-0030-CI 
Sou hCarollna. 

Plu~ Point Associates, llC --.... --~----... Coal Fired· Boller 
IblMMBTU 

8/2012003 
AR-0074 PIU~ Point Energy 800 11M! Combustion Controls nolglven 0.02 Nol Provided No. 1995-AOP-RO 

Ark nsas 
BUlllMountaln Development Company Pulverized Coal Ared Boller Primary = Seconaary= 7/21/2003 

MT-0022 Bull Mountain. No.1, LLC - Roundup 2 
390 11M! Not Given nolglven 

121b/hr 0.003 
Not Provided 

No. 3182-00 
POWir Prolect IblMMBTU 
Manana ." f~''''''' ... "'0 ..... Pulverized Coal Fired Boller Combustion Controls PrImary Secondary = 611712003 
Cou ell Bluffs Energy Council 7675 MMBTUIHR =0.0036 121 tonslyr No. 02-528 

IA-0067 low 2 not given IblMMBTU 
(l-hr 

0 average) 
Thol.oughbred Generallng Company, Coal Rred Boller 0.0072 IblMMBTU 10/11/2002 m f(Y-00B4 wi) 7446 MMBTUIHR Boller Design and Operation 

30-day roiling No. V-a2-001 
0 ThOtughbred Generating Station 

not given 
average 

5> Ken uck:t 
Black Hills Corporation Pulverized Coal Fired Boller Good Combustion Control 0.010 IblMMBTU 9125/2002 

0 WY-oOS7 Wyden 600 11M! nolglven Not Provided No.CT-SOSO 
0 W:tdmlng 

0 
RocllY Mountain Power, Inc. Pulverized Coal Fired Boller Good Combustion Control 0.0034 IblMMBTU 6/11/2002 

MT-0027 Hardin Generator Project 1304 MMBTU/HR No. 3185·00 0 Mon~ana not given Not Provided 
0 
I\) MO·ooso Kanfas City Power & LIght Co. Coal Fired Boller Good Combusllon Practices nolglven 0.0036 'lbIMMBTU 811711999 (J) 
-...J Hawthom Slation 384TPH 

Not PrOVided No.SSS 
Kanfas Clly, Missouri 

UT-0053 oestret Generation and Transmission Coal Fired Boller Good Combustion not given 70.89 TPY 3116/1998 
co::rany 500MW Not Provided No. DAQE-1S6·98 
Nee Bonanza. Utah 

WY-0039 TWdElk Generalion Partners, LTD Pulverized Coal Fired Boller No Controls Feasible . not given 0.015 IblMMBTU 2127/1998 
Wri ht, Wyoming 250MW 

Not Provided No.CT-1352 

I 
WY-a047 ENd'~AL Corporation Pulverized Coal Fired Boller Combustion Technology nat given 0.05 Ib/MMBTU 10'1011997 

Nor! Rochelle Facility 3960 MMBTUIHR Not Provided No.CT-1324 
15111e5 SEWright, Wyoming 240MW 

WY·0048 Blac~ Hills Power and Ught Company Pulverized Coal Fired Bolier No Controls Feasible not given 0.015 IblMMBTU 9/611996 
WY91en Plant eOMW Not Provided No.CT-1236 

. Gllle/te. Wyoming 

PA-0133 Mon~alley Energy LTD Pulverized Coal Fired Boiler No Controls FeaSible nolglven Primary = Secondary :: 8/811995 
pOla, d Mines, Pennsylvania 966 MMBTU/hr 0.01 42.3 TPY· Not Provided No. 30-S06-001 

80 MWCogen Ib/MMBTU 

Basin ElectriC Dry rork Unit 1 1012 AppendlxE 
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TABLE E·2 
NSR RAOT/BAO~/LAER ClearinghoOse Database 
BACT-PSD SourCes for VOC 
Coal Fired PC B6ilers . 

RBLCID I Company Name ~~~ Locallon 

We t Deptford, New Jersey 
NJ-OOI9 crOfnIVlsta Energy Project (CVEP) 

VA-0213 SEJBlrchwood 
Kin George, VIrginia 
SIC iCOdO: 4931 

,---j 

1/ of Units Unit and Size Control Technology 

2 Pulverized Coal Fired Boilers Good Combustion Pracllce 
1789 MMBTUlhreach 
161 MWeach 

Pulverized Coal Fired Boller Combustion Technology 
2200 MMBTU/hr 

Contror-----· --

Efllclencl( 
EmIssion limit 

not given Primary = Secondary = 
.0031 4.5ppmvd@ 

Ib/MMBTU 7%0. 

not given Primary = Secondary .. 
22lb/hr 96.4 TPY 

AveragIng 
PerIod 

Not Provided 

Not Provided 

.-~ 

, 
..~/ 

Permit Date and Permit 
No. 

101111993 
No. 01-92·0857 

Methane 

6123/1993 
NO.40609 

WY'0046 81aO

I
k Hills Powsr and light Company PulverIzed Coal Fired Boller Combustion Control not given Primary = Secondary = 4/14/1993 

Nell Simpson Plant 80 MW 0.015 15.01blhr Not PrOVIded No. CT-l028 
Gillette. Wyoming Ib/MMBTU 

MI-0228 INDELK Energy Services of Otsego Coal FIred Boller CombustIon Control not given 0.01 Ib/MMBTU 3/16/1993 
MIC11gan 776 MMBTu/HR Not Provided No. 143-90 

NC.OOS7 RoanokEiVilley Project II Pulverized Coal Fired Boller Combustion Technology not given 0.03 IbIMMBTU 11120/1992 
Wel/lpn Township, North Carolina 517 MMBTUlhr Not Provided No. ~964R2 

SC·0027 sot Carolina Electric and Gas 3 Pulverized Coal Fired Boller Combustion Efficiency not given 0.01 Ib/MMBTU 7115/1992 
Co pany Units 1.2and3 Not Provided No. "860-0044 
coP! • Soulh Carolina 385 MWeach 

FL-0044 Orlapdo Utilities Commission Pulverized Coal Fired Boiler Combustion Control nolglven 0.015 IbIMMBTU 1212311991 
Sla ton Enorgy Center, Unll2 4286 MMBTUIHR Not ProvIded 

NJ·0015 Key tone cogenerallon Systems. Inc. Coal FIred Boller Advanced CombustIon Control nolglven 0.0036 Ib/MMBTU 91811991 
Ne Jersey 2116 MMBTUlhr Not Provided No.01-89-3983 

VA-01B1 Old gomlnlon ElectriC Cooperative Coal Fired Boiler Boller Design not gIven 0.01 IbIMMBTU 4/2911991 
Clo ler, Virginia . 4085 MMBTU/hr ('" 400 MW) Not Provided No. 30867 

N<>0054 "'r V_ Pmloo' Pulverized Coal Fired Boller Combustion Conlrol nolglven 0.03 IblMMBTU 1124/1991 
Wei on, North Carolina 1700 MMBTUIHR 

Not Provided 
No. 6964 

",."". c'or""'"'''.''' '1m"" 2 Pulverized Coal Fired Boller Advanced Combustion Control nolglven 0.0036 IblMMBTU 1212611990 
Part arshlp 1369 MMBTU/hr each 

Not Provided No. 01-89-3086 
Car eys Point, New Jersey 

SO·0026 Sanfee Cooper Public Service Authority Pulverized Coal Fired Boller Combustion Efflclenoy not given 0.012 IblMMBTU 1112611990 
Moni:ks Corner, South Carolina Cross Unit No. 1 

Not Provided No. 0420-0030 I . 5200 MMBTUlhr (500 MWl 

VA·0171 MeCrnbUrg Cogeneration Limited 4 Pulverized Coal Fired Boiler Good Combustion Practlcss nolglven Primary = Secondary = 5/9/1990 
Mac lenburg, VIrginia 834.5 MMBTU/hr each 0.0027 2.31b1hr Not Provided No. 30861 

Ib/MM6JU 
Notas: 
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TABLEE-3 

NSR RAGT/B~GT/lAER Glearl~ghbUse Dalilbase 

BAGT-PSD Sources for PM 
Coal Fired pqBoilem 

---~'" 

\--..-/ 

ABLC 10 I company Name and LocaUon #ofUnlts Unit and Size Control Technology 
Conlrol 

Efficiency 
emission Limit 

SC-0104s

t
nlee Cooper 2 Coal I='lred Boller 

5700 MMBTu/HR 
ESP nolglven 0.015 Ib/MMB'fU 

TX-0298 

TX-0298 

IA-00B7 

S ntee Cooper Cross Generation Slation 
S uth Carolina 

Reliant Energy Inc 
v{A Parish Electric Generating station 
Tl'xas 

R~lIant Energy Inc 
""'A Parish Elecirlc Generating Station 
"'AY~C: 
MId American Energy Company 
Cbuncll Bluffs Energy Council 

T~oroughbred Generattng Company, LLC 
KY-0084 T~oroughbred Generating Station 

K'2ntllclm 
Brack Hills Corporation 

WY -0057 Vvlygen 
Wiyomlng 

WY-0039 !yo Elk Generation Partners, LTD 

wrght, Wyoming 

WY-0047 E~COALCorporatlon 
N6rlh Rochelle Facility 11 mile!; SE Wright, Wyoming 

WY-004B Blr~k Hills Power and Light Company 

WI~,gen Plan! 
Gillette, Wyoming 

NJ-0019 C~ownNlsta Energy Project (CVEP) 

Wist Deptford, NJ 

VA-0213 S~I Birchwood 
Klb9 George, VA 
SII Code: 4931 

2 

2 

2 

Coal Ftred Boller 
7400 MMBTU/HR 

Coal Fired Boller 
6700 MMB'fU/HR 

Pulverized Coai Fired Boller 
7676 MMBTU/HR 

Coal Fired Boller 
7446 MMBTUlHR 

Pulverized Coal Fired Boiler 
500MW . 

Pulverized Coal Fired Boller 
250MW 

Pulverized Coal Fired Boller 
3960 MMBTU/HR 
240MW 

Pulverized Coal Fired Boller 
80MW 

Pulverized Coal Fired Boilers 
1789 MMBTU/hr each 
181 MWeach 

Pulverized Goal Fired Boiler 
2200 MMBTUlhr 

Combltsllon Controls 

Combustion Controls 

Baghouse 

ESPandWESP 

Fabric Filler 

FabrIc Filter 

Fabric Filter 

Electrostatic PrecIpitator 

Fabric Filters 

Fabric Filter 

nol given 

not given 

99.70% 

99% 

not given 

99.50% 

99% 

99%. 

99.9% 

99.9% 

0.088 

0_085 

0.027 

0.0180 

0.012 

0.02 

0.02 

0_02 

Primary = 
32.2 
IbIhr 

Primary", 
44lb1hr . 

WY-0046 Black Hills Power and Light Company Pulverized Coal Fired Boller ElectrostatIc Precipitator 99% Primary '" 
NJII Simpson Plant 80 MW .02 
~ruIlette, Wvomlno IhIMMRTII 

Mi-0228 INpELK Energy Servlcas of Otsego C~ai Fired Bolier Fabric Riter 99.9% 0.03 
Mlfhlgan n8 MMBTUlHR 

Basin Eleotrio DiW Fork Unit 1 1012 

ib/MMBTU 
Each Unit 

IbiMMBTU 

Ib/MMBTU 

Ib/MMBTU 

Ib/MMBTU 

Ib/MMBTU 

Ib/MMBTU 

Ib/MMBTU 

Secondary = 
0.D18Ib/MMBTU 

Secondary'" 
192.7TPY 

Secondary", 
20~0 tb/hr 

Ib/MMBTU 

Averaging 
Period 

NOfProvlded 

Not Provided 

Not Provided 

Not Provided 

3-hour average 

Not Provided 

Not Provided 

Not Provided 

Not Provided 

Not Provided 

Not Provided 

Not Provided 

Not Provided 

-". 
.... -.~ 

Permit Date and 
Permit No. 

02105/2004 
No. 0420-0030-CI 

10115/2003 
No. PSD-TX-901 

10/15/2003 
No_ PSD-TX-33Ml 

6117/2003 
No. 02-528 

10/11/2002 
No. V-02-001 

9/25/2002 
No.CT-3030 

2/27/1998 
No. CT-1352 

10/10/1997 
NO.CT-1324 

. 9/6/1996 
No_CT-1236 

10/1/1993 
No. 01-92-0857 

8/23/1993 
No.40B09 

4/1411993 
No.CT-1028 

3/16/1993 
No. 143-90 
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TABLE E-3 
NSR RACT/BA1TlLAEfl Clearinghouse Database 
BACT-PSD SoU ces for PM 
Coal Fired PC Boilers 

I . 

RBLOID company Name and Locallon irof Units Unit and -SIze Control Technology 
Control EmIssIon Limit AveragIng Permit Oate and 

efficiency Period Permit No. 

NO·0057 Ao noke Valley Project II Pulverized Coal Fired Boller Fabrlo Filter 99.75% 0.02 Ib/MMBTU 11/20/1892 
We don Township. NC 5.17 MMBTU/hr Not Provided No. 6964R2 

roO"'" '''fCU.'", ,loot" "" O~ C""",m, 3 Pulverized Coal Fired Boller Fabric Filters 99.5% 0.02 Ib/MMBTU 7115/1992 
Co e, South Carolina 385 MWeach Not Provided No. 1860-0044 

FL-0044 orindo Utilities Commission Pulverized Coal Fired Boller Electrostatlo Precipitator not given 0.02 IblMMBTU 1212311991 
Sta

l 
ton Energy Oenter, Unit 2 4286 MMBTU/HR Not Provided 

Ori~ndo, florida 
VA·018i Oidrominlon Electric Cooperative Coal Fired Boller Fabric Filler 99.9% 0.02 Ib/MMBTU 4129/1991 

010 ar, Virginia 4085 MMBTU/hr (400 MW) Not Provided NO.30BS7 

d NC'0054 Ao~oke Valley Project Pulverized Coal Fired Boller Fabric Filter 99% 0.02 Ib/MMBTU 112411991 

m wei on, North Carolina 1700 MMBTUlHR Not Provided No. 6964 

0 
5> SC-0028 Santee Cooper Public Service Authority Pulverized Coal Fired Boller Electrostatic Preclpltator 99.5% 0.03 Ib/MMBTU1 11128/1990 

MolckS Corner, South Carolina Cross Unit No. 1 No. 0420·0030 
0 5200 MMBTU/hr (500 MW) Not Provided 

0 
0 VA·O 171 ~:i~=~~~;~' ~:eneratlon Llmlled, 4 Pulverized Coal Fired Boller Fabric Filters 99.9% Primary = Secondary = 519/1990 

0 634.5 MMBTUlhr each .02 16.71b/hr Not Provided No. 30861 
0 IblMMBTU 
N Notes: ......,. 
0 

Basin Electric Dry ,"ork Unit 1 2012 AppendlxE 
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TABLE E-4 
NSR RACT/BtCT/LAER Clearinghouse Dalabase 
BACT-P5D 50 ICes for PM10 

Coal Fired PC oflers 
I 

RBlCID Company Name and location 

NV·0036 N~wmont Nevada Energy Investmenl, Inc. 
T Power Planl 
N~vada 

50·0104 s~ntee Cooper 
S~ntee Cooper Cross Generallon Statlon 
S9uth Carolina 

PI m Point Associates, LLC 
AR-0074 PI m Point Energy 

Ar~ansas 
B II Mountain Development Company 

MT·0022 8 II Mounlain, No.1, LlC • Roundup Power 

IA-0067 ~t~:~:~;~ :~:~~ g~~:a~~y 
lo,a 

R~lIant Energy, Inc. 
TX.035B Wrhlngton Parish Electric Generating Station 

Te as 

R~lIant Energy, Inc. 
TX-OS5S Wrhlngton Parish Electric Generating Station 

Te as 

MO-0050 Ka~as City Power & Light Co. 
Ha Ihorn Station 
KaCSaSCllY, Missouri 

Ro'cky Mountain Power, Inc. 
MT-0027 ~~~:,;enerator Project 

Ja . ksonvllle. Florida 
Fl·0178 JEf Northside GeneratlflgStatlon 

UT·0053 Dererel Generation and Transmission Company 
Ner Bonanza, Utah 

PA·0133 Mdn Valley Energy LTD 
poland MInes, PennsylvanIa 

UT-OOeO Desert Generallon and Transmission Co. 

ut 

'HI, B."''' J "'. "'"I 

,---J' 

# of Un lis Unit and Size Control Technology 

Coal Fired Boller Fabric Filter 
2030 MMBTUIHR 

2 Coal Ared Boller ESP 
5700 MMBTUIHR 

Coal Ared Boller 
800MW Baghouse 

Pulverized Coal Ared Boller 
2 390MW Fabric Alters 

Pulverized Coal Fired Boller 
7675 MMBTUn-lR 8aghouse 

Coal Ared Boller 

2 5750 MMBTU/HR nol9iven 

Coal Ared Boller 
6700 MMBTU/HR Combustion Control 

Coal Ared Boller Fabric Filter 
3B4TPH 

Pulverized Coal Fired Boller Mullicyclone used In 
. 1304 MMBTU/HR conJuncUon with wet 

scrubber 

Coal Ared Boller Fabric FRter or 
2764 MMBTUlhr Electrostatic Precipitator 

Coal Rred Boller Fabric Rller 
500MW 

Pulverized Coal Fired Boller (Unil2) Fabric Alter 
966 MMBTUlhr (97 MW) 

Coal Ared 80ller Fabric Alter 
4381 MMBTU/hr 

1 of2 

-,'. 

--) 

Control Emission limit AVeraging Permit Date amI 
Efficiency PerIod Permit No. 

not given 0.038 Ib/MMBTU 24·hour 5/05/2005 
No. AP4911-1349. 

not given O.o161b/MMBTU Not Provided 02/05/2004 
No. 0420·0030-CI 

Ib/MMBTU 
8/20/2003 

notglwn 0.018 Not Provided No. 1995-AOP·RO 

PrimarY = SecondarY = 7/21/2003 
99.82% 60.21b/hr 0.015 Not Provided No. 3182·00 

0.025 Ib/MMBTU 6117/2003 

9B.20% lIIat Provided No. 02·528 

Primary = 657 SecondarY = 10115/2002 

not given Iblhr 2878 tons/yr Not Provided PSD-TX-33 Ml 

PrfmarY~573 SecondarY~ 10115/2002 

not given Ib/hr 2509 tons/yr Not Provided PSD-TX-33 Ml 

not given 0,018 Ib/MMBTU 811711999 

Not Provided No. BBB 

not given 0.015 IblMMBTU 6/11/2002 

Not Provided No. 3185-00 

nolglven . 0.011 IblMMBTU 3-hour average 711411999 
No.PSD·FL-265 

99.6% 0.0286 Ib/MMBTU1 3116/1996 

Not Provided NO.DAQE·186-98· 

99.95% PrimarY = Secondary = 8/8/1995 
0.15 63.5TPY Nol"Provlded No. 30·306-001 

IblMMBTU 

not given 0.03 IblMMBTU 6114/1995 

Not Provided No.OAQE-523-95 
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TABlEE-S 
NSR RACT/BA~T/LA~R Clearinghouse Database 
BACT-PSD So rees for Lead 
Coal Fired PC . oilers 

I 

ABLe ID pompany Name and Location. 1# of Units Unit and Size 

SC-0104 Sartee Cooper 2 CoafHred Boiler 

AR-0074 

MI~ American Energy Company 
IA-0067 Council BluHs Energy Council 

. IoWa 
NJ-0019 CrownlVista EnergyProjecl (CVEP) 

W Jsl Deptford, New Jersey 

I . 
VA-021S SEI Birchwood, Inc. 

Ki1g George, Virginia 

VA-0181 Ola Dominion Eleclric Cooperative 
Cliver, Virginia 

8C-0028 sa~' tee Cooper Public Service 
Au horily 
Mo cks Corner. South Carolina 

Noles: 

Basin Electric DrylFork Unit 1 

2 

5700 MMBTUIHR 

Coal Fired Boiler 
800MW 

PulVerized Coal Fired Boiler 
7675 MMBTUIHR 

Pulverized Coal Fired Boilers 
1789 MMBTUlhr each 
181 MWeach 

Pulverized Coal Fired Boiler 
2,200 MMBTU/HR 

Coal Fired Boiler 
4085 MMBTUlhr (40D MW) 

Pulverized Coal Fired Boller 
Cross Unit No.1 
5200 MMBTUlhr (500 MW) 

'.'-....../ 

Control Technology 

ESP 

Fabric Filter 

Baghouse 

Spray Dryer Absorber. 
and Fabric Filter 

Lime Spray Dryer 
Absorber and Fabric 

Filler 

FGD and Fabric Filler 

Limestone FGD and 
Electrostatio Precipitator 

10f1 

.--" 
\ 

--) 

Control 
Emission Limit Averaging Period 

Permit Date and 
Efficiency Permit No. 

99.75% 1_69E-OS IblMMBTU Not Provided 0210512004 
No. 0420-00S0-CI 

IblMMBTU 8120/2003 
not given 2.56E-05 Nol Provided No. 1995-AOP-RO . 

2_60E-05 Ib/MMBTU 6117/200S 
99.000/0 Nol Provided No. 02-528 

93.0% 0_03 Ib/hr Not Provided 10/1/1993 
No. 01-92-0857 

95.0% Primary = 8econdary- Not Provided 8/23/1993 
0.21b1hr 0.9TPY No. 40809 

99.9% Prlmary- Secondary- Not Provided 4/29/1991 
0.00042 7.5TPV No. 30867 
Iblmmbtu 

75.0% 0.000S3 Ib/MM~TU Not Provided 1112811990 
No. 0420-0030 
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TABLEE-G 
NSR RACT/BAbT/LAER Clearinghouse Database 
BACT-PSD SoJrces for Fluorides 
Coal Fired PC Bol/ers 

I 

RBLC ID !company Name and Location 

NV-0036 NewmQnt Nevada Energy 
In~eSlment. Inc. 
T~ Pnwpr PI:mt 

SC-01 04 ~~~::: g~~~:~ Cross Generat;on 

Plum Point Associates, LLO 
AR-0074 PI~m Point Energy 

Arbn"~~ 

# of Units 

2 

Unlland SI%e 

Coal Fired Boiler 
2030 MMBTUlHR 

Coal Fired Boller 
5700 MMBTUIHR 

Coal Fired Boller 
800MW 

,,-J 

Control Technology 
Control 

Efffciency 

Diy Spray $crubberand not given 
Fabrio Filter 

WetFGD. 95.00% 

Dry FGD/Fabrlc Alter 90 

Emission Limit Averaging Period 

4.8S-fons/yr annual 

3.00E-04 Ib/MMBTU Not Provided 

4.00E-04 
Ib/MMBTU 

Not Provided 

---,) 

/ 

Pennlt Date and 
PermltNci. 

510512005 
No. AP4911-1349 

02105/2004 
No. 0420-0030-01 

8/20/2003 
No. 1995-AOP-RO 

MifAmerican Energy Company -------pulVeriZed coal FiredS611er 9.00E-04 Ib/MMBTU 6117/2003 
IA-OOB7 Council Bluffs Energy Council 1 7675 MMBTUIHR Dry FGD 95.00% Not Provided No. 02-528 

InlJIA_ " ____ " ___ _ 
Thbrougllbred Generating Company, Coal FlrE!di3oiler 1.59E-04 10/11/2002 

I<Y-0084 LLp . 2 7446MMBTUIHR Wet FGD,WESP, and nolgiven Ib/MMBTU Not Provided No.V-02-001 
Thoroughbred Generating Station Boiler Design 
I< I, , 

NJ-0019 CrpwnNista Energy Project (CVEP) 2 Pulverized Coal Fired Boilers Spray Dryer Absorber 93% 4.31 ib/hr Not Provided 10/111993 
West Deptford, New Jersey 1789 MMBTU/hr each and Fabric Filter No. 01-92·0857 

181 MWeaoh 

VA-0213 S11 Birchwood, Ino. Pulverized Coal Fired Boiler Lime Spray Dryer 94%' 3.6 Ib/hr Not Provided 8123/1993 
Ki g George, Virginl!\ 2,200 MMBTUIHR Absorber and Fabric No. 40809 

Filter 

SO-0027 SoUth Carolina Electrio and Gas 3 Pulverized Coal Fired Boiler Spray Dryer Absorber 93%' 0.01 Ib/MMBTU Not Provided 7115/1992 
Co pany 385 MW each and Fabrlo Filter No. 1860-0044 
Co e, South Carolina 

NC-0054 Roanoke Valley Project Pulverized Coal Fired Boller Lime Spray Dryer 90% 0.000538 Ib/MMBTU Not ProvIded 1124/1991 
WJldon, North Carolina 1700 MMBTU/HR Absorber and Fabric No. 6964 

I Filler 

SO·0028 sa~tee Cooper Public Service Pulverized Coal Fired Boiler Limestone FGD and 82% 0.01 Ib/MMBTU Not ProvIded 11/28(1990 
Auhorily Cross Unit No.1 Electrostatic Precipitator No. 0420-0030 
6dcu:U:l:I~c; CCII:ccar: ~cllib C::u:olic!JI S!lQQ UUBJ:I Jlb!: 'sec U!lIn 

VA-0165 Hal:lson Power II 2 Coal Fired Boiler Spray Dryer Absorber 92%' 9.7 Iblday Not Provided 11111990 
. So~thamf1ton, Virginia 379 MMBTU/HR each lind Fabrio Filter No. 61093 

Notes: 
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T~~" I NSR AACT/BAC MER Clearinghouse Database 
BACT-PSD Sour as lor 602 

Coal Fired PC Boilers 

Unit and Size Control Technology 
Control Emission Umlt 

Averaging . Permit Dale and 
RBlCID Company Name and location II of Units Efflelen Period Permit No. 

NV-0036 NellJ,mont Nevada Energy Inveslment, Inc. Coal Ared Boller Lime Spray Dryer Scrubber not given 0.09 IblMMBTU 24-hour (Coal S 5/05/2005· 

TS ~ower Planl 2030 MMBTU/HR 0.065 IblMMBTU >:;0.45%) -95% No. AP4911-1349 
Nav da removal eft, 3D-

dayparlod 
24-hour (Coal S 
<0.45%) - 91% 
removal eft. 3D-
day period 

NE-001B Has\lngs Utililles 1 . Coal Ared Boller Spray DJ)'er Adsorber not given 0.12 IblMMBTU 30-day average 3/30/2004 
Wh~lan Energy Center 2210 MMBTu/HR 1.1 IblMMBTU 3-hr Average No. 5804B 
Nebraska 
Plum Point Associates. LLC Coal Fired Boller IblMMBTU 

8/2012003 
AR-007 4 PIU~ Point Energy 800MW OJ)' Flue Gas Desulfurlzallon nolglven 0.16 Not Provided No. 1995-AOP-RO 

Arkansas 
Bull ~ountaln Development Company Pulverized Coal Fired Boller Prlmary: Secondary = 7/21/2003 

MT-0022 Bull ountaln. No.1. llC - Roundup Power 2 
390MW OJ)' FlUe Gas Desulfurizatlon 94.5% 461.61b1hr 0.121b1MMBTU No. 3182-00 

0 Proj cl (24·hr roiling (24.hr rolling 

m Mon ana average) average) 

0 Mid American Energy Company Pulverized Coal Rred Boller Prlmary-O.l Secondary:; 6/17/2003 

IA.0067 COU~CIt Bluffs Energy Councn 7675 MMBTU/HR Lime Spray Dryer Rue Gas 92.00% IbIMMBTU 3362 tons/yr Not Provided 
No. 02-526 » 10j Desulfurlzalion (3D-day rolling 

0 average) 
Tho~ou9hbred Generallng company. llC Coal' Fired Boller Primary = Secondary :; 10/11/2002 

0 ThOreUQhbred Generating Stallon 7446 MMBTU/HR Wet.FGD. WESP. and Bolter 0.167 0.41 Ib/MMBTU No. V-02·001 

a KY ·00B4 Kenl

l 
cky 2 Design nolglven IbIMMBTU (24·hr average) 

a (30·day roiling 

a average) 

~ BlaCt Hills Corporallon Pulverized Coal Fired Boller Seml·dry Ume Spray Dryer Prlmary= Secondary = 9/25/2002 

-.....J WY-0057 WY9r
n 500MW Absorber not given 0.1 Ib/MMBTU 0.1 Ib/MMBTU No.CT-S030 

01 Wyo Ing (3D-day roiling (S·hr block) 
average} 

Racily Mountain Power. Inc. Pulverized Coal Fired Boiler WeI Venlurl Scrubber 0.14 IblMMBTU 6/11/2002 
MT ·0027 Har~in Generalor ProJeci 1304 MMBTU/HR not given so-day average No. 3185·00 

Manana 
MO·0050 Kansas City Power & light Co. Coal Fired Boller Dry FGD and low Sulfur Coal not given 0.12 IblMMBTU 8/17/1999 

Ha~hom Station 3B4TPH 30·dayaverage 
Nol Provided No.BBB 

Kan las Cily. Missouri 

FL·OHa JEAINorthslde Generating Slallon Coal Fired Boller Circulating Fluidized Bed not given 0.20 IblMMBTU 24·hour average 7/14/1999 
JaCkrnVUle. Florida 2764 MMBTUlhr Scrubber or Spray Dryer . NO.PSD·FL·265 

Absorber 

PA·0162 EdlsEn Mission Energy Pulverized Coal Fired Boller Wet U1nestone FGD 92% 0.40 Ib/MMBTU 5125/1999 
Hom,er City, Pennsylvania UnitS 

Not Provided No. 32·00550 
6600 MMBTU/hr 

UT·0053 Destel Generation and Transmission Coal FIred Boller WeI Umestone FGD 90% 0.0976 IblMMBTU 12·monlh 3/161199B 
Com any 500MW average NO.DAQE·1B6·9B 
Nea I Bonarua. Utah 
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TABLEE-7 

NSR RACTIBACTItA~ ER Clearinghouse Dalabase 
BACT-PSD SQure s for 502 

Coal Fired PC 801 ern 

RBLC 10 I Company Name and Locatlon 

WY-0039 Two I=lk Generation Partners, LTD 
Wrlgtt, Wyoming 

WY-0047 ENC~~ AL Corporation 
Nort Rochelle Facility 
15 m les SE Wrlghl, Wyoming 

WY-004B Blac~ Hills Power and L1ghl Company 
Wyg n Plant 
Gillet e, Wyoming 

1/ of Un lis Unit and Size 

Pulverized Coat Fired Boller 
260MW 

Putveri~ed Coal Fired Boller 
3960 MMBTUlHR 
240MW 

Pulverized Coal Fired Boller 
80MW 

pA-0133 Man VafiiiiEnerg-yLf!5 - Pulverized Coal Fired Boiler 
pOlald Mines, Pennsylvania 966 MMBTU/hr 

. 80 MWCogen 

Ulah 4381 MMBTU/hr 
UT-0060 DeSer Generation and Transmission Co. Coal Fired Boller 

NJ-Qo19 croflSla Energy ProJeot (CVEP) 2 Pulverized Coal Fired Boilers 
West Deptford, New Jersey 1789 MMBTUlhr each 

181 MWeach 

\ . 
,'---_/ 

Control Technology 

Lime Spray Dryer 

Lime Spray Dryer 

Circulating Dry Scrubber 

Spray Dryer Absorber 

Scrubber 

Spray Dryer Absorber 

Control 
Efficiency 

91% 

73% 

80%" 

92% 

90.0% 

93% 

94% 

Emission LImit 

0.20 

0.20 

0.20 

0.25 

Primary ., 0.1 
Ib/MMBTU 
(roiling year 

average) 
0.18 

220 

Ib/MMBTU 

Ib/MMBTU 

Ib/MMBTU 

Ib/MMBTU 

Secondary '" 0.15 
Ib/MMBTU (roiling 
month average) 

Ib/MMBTU 

Ib/hr 

Av.eraglng 
Period 

2·hourflxed 

2·hourflxed 

2·hour roiling 

Not Proylded 

Not Provided 

Not Provided 

Lime Spray Dryer VA-0213 SEI Eilrchwood Pulverized Coal Fired Boller 
King George, Virginia 2200 MMBTUlhr Not Provided 
SIC 10de: 4931 

WY -004~ Blackliillls Power and Light Company 1 Pulverlmd Coal Fired Boiler CircUlating D..yScrllbber . - -80% .. 0.20 Ib/MMBTU 2-hour roiling 
Nell ~impson Plant Sleam Electric Power 
GIIIAItA...Wvomlnn _. AO MW _________ _ 

MI·0226 INDEiK Energy Services of Olsego Coal Fired Boller . Dry Scrubber 90% 0.32 Ib/MMBTU 
MIGhl,an n8 MMBTU/HR . Not Provided 

NC-0057 Roanpke Valley ProJe~ ----- -----1 ... Pulverized Coal Fired Boller Dry LIme Scrubber 93% 0.187 Ib/MMBTU 
Weldbn Township, North Carolina 517 MMBTU/hr 

I . 

Cope Soulh Carolina UnHs 2 and 3 
385MWeach 

SC-0027 soutj' Carolina Electric and Gas Company 2 PulVerized Coal Fired Boller 

8C-0027 sout

l 
Carolina Electric and Gas Company Pulverized Coal Fired Boller 

Cope South Carolina Unit 1 
385 MW each 

FL-0044 Orlan~o UUlities Commission 1 Pulverl~d Coal Fired Boiler 
Siantbn Energy center, Unit 2 4286 MMBTU/HR 
Orlanbo.Florfda 

NJ'0015 Keystbne Cogenerallon systems, Inc. 
New JelSey 

Basin Eleotrlc Dry Fbrk Unll1 

Pulverized Coal Fired Boller 
2116 MMBTU/hr 

Spray Dryer Absorber 93% 0.17 Ib/MMBTU 

Spray Dryer Absorber 93% 0.25 Ib/MMBTU 

WetLlmeFGD 92% 0.25 Ib/MMBTU 

Spray Dryer Absorber 93% 0.16 Ib/MMBTU 

20f3 

Not Provided 

Not Proylded 

Not Provided 

Not Provided 

Nol Provided 

"-"-" 

\ 

"---' 

Permit Dale and 
Permit No. 
2127/1998 

No. CT,1352 

10110/1997 
No. CT·1324 

9/6/1996 
No. CT:1238 

8/8/1995 
No. 30·306·001 

6114/1995 
No.DAQE·523-96 

10/1/1993 
No. 01·92-0857 

8123/1993 
No.40809 

4/14/1993 
No. CT-l028 

3116/1993 
No. 143·90 

11/20/1992 
No. 6964R2 

7/15/1992 
No. 1860·0044 

7/1511992 
No. 1860·0044 

12123/1991 

916/1991 
NO.01·89-39Ba 

Appandlx E 
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TABLE E·7 
NSR RACT/8AbT/l.AER ClearinghOOs'e Dalabase 
BACT·PSD So~rces for S02 
Coal Fired PC Boilers 

RBLC Ib Company Name and Locallon 

VA-0181 

NC-0054 

NJ-0014 

50-0028 

VA·0171 

Notes: 

Ol~ Dominion Electric CooperatIVe 
Clbver, Virginia 

I 
Rdanoke Vatley Project 
W~ldcn, North Carolina 

I 
c~mbers Cogeneration Limned 
p~~nershlp 
o Imeys Point, New Jersey 

Saplee Cooper PubHc Service AulhorHy 
Moncks Comer, South Carolina 

I' 
M~cklenburg Cogeneration Llmlled 
Mecklenbur9. Vlmlnla 

Basin Electrio Dryl Fork Unlll 

#olUnlts 

2 

4 

UnllandSI~e 

Coal Fired Boller 
4085 MMBTUlhr (= 400 MW) 

Pulverfzed Coal Fired Boller 
1700 MMBTU/HR 

Pulverized Coal Fired Boiler 
1389 MMBTUlhr each 

Pulverized Coal Fired Boller 
Cross Unl! No.1 
5200 MMBTUlhr (500 MW) 

Pulverfzed Coal Fired Boller 
834.5 MMBTUlhr each 

v 

Control Technology 

FGD and 1.IM.3% Bituminous 
Sulfur Coal 

DIYLimeFGD 

Spray Dryer Absorber 

Promoted Limestone FGD 

Spray Dryer Absorber 

30f3 

,..----.y 

"-.---/ 

Control 
Emission LImit AveragIng PermIt Date and 

EfflclenC)!; PerIod Permit No. 
94% 0.10 IblMMBTU 412911991 

Not Provided No. 30867 

92% 0.213 IbIMMBTU 11l!4/1991 

Not Provided 
No. 6964 

93% 0.22 IblMMBTU 1212611990 

NotProvJcJed No. 01-B9-3086 

95% 0.34 IblMMBTU 1112811990 

Not PrOvIded No. 0420-0030 

92% 0.172 IblMMBTU Not Provided 5/911990 
No. 30661 

AppendlxE 
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TABLH-& 
NSR RAGT/BAGTt,ER Cleafhighouse Dalabase 
BACT·PSD Soure s lor NO, 
Coal fired PC BOilbrn . 

!colllPany Name and loc'aUon # of Units Unit and Size Control Technology 
Controt Emission Limit Avqraglng ·Permlt Date and 

RBlCID Efflclenc~ Period Permit No •. 

NV·0036 Newmont Nevada Energy Investment. Inc. Coal Fired Boller SeR and Low NOx Burners not given 0.06? Ib/MMBTU 24·hour roiling 6/0512005 

TS ptwer Plant 2030 MMBTU/HR No. AP4911·1349 
Neva: a 

NE'0016 HaStl~gS Ulllllles Coal Fired Boller SeA not given 0.08 Ib/MMBTU 30-dayaverage 313012004 
Whel f1 Energy center 2210 MMBTu/HR No. 58048 
Nebrdska 
Plum ~oInt Associates, LLC Coal Fired Boller Ib/MMBTU 

612012003 
AR·OO74 Plum oint Energy 1 800MW Low-HOx Burners not given 0.09 Not Provided No. 1995·AOP·RO 

Arkansas 
Bull ~ountaln Development Company. Pulverized Coal Fired Boller Low·NOx Burners. Overfire Air Primary = Secondary = 7/21/2003 

MT.0022 Bull ountaln. No.1, LLC - Roundup Power 2 390MW andSCR 90% 2BO.9lb/hr 0.07 Ib/MMBTU No. 3182·00 
pro/ I (24-hr roiling (24-hr roiling 
Montdna avera!!el avera!!el 
Mid ferlcan Energy Company Pulverl~ed Coal Fired Boller Low·NOx Burners. Overfire Air Primary =0,07 Secondary = 611712003 

IA-006? Coun·1I Bluffs Energy Council 7f575 MMBTU/HR andSCR 60.00% IblMMBTU 2363 lons/yr 
Nol Provided No. 02·526 

Iowa (30-day roiling 
0 averallel 

m Thoro'ughbred Generallng Company. LlC Coal Fired Boller 0.08 Ib/MMBTU 30·day roiling 10111/2002 

0 KY·0084 Thordughbred Generating Station 2 7446 MMBTU/HR LNBs, SeR, and Boiler Design not given No. V-02·001 
Kenluh:t 

average 

5> BlacInls Corporalion Pulverized Coal Fired Boller Low-NOx Burners and SCR 0,07 Ib/MMBTU 30·day roiling 9/25/2002 

0 WY·0057 Wyge 500MW not given No.CT·3030 
Wain average 

0 Rock Mountain Power. Inc. Pulverized Coal Fired Boiler SCR 0.09 Ib/MMBTU 30-day roiling 6111/2002 

0 MT-0027 Hardl~ Generator Pro/eel 1304 MMBTU/HR not given No. 31B5-00 

0 Montana average 

0 pA.Di83 AES Beaver Valley. Inc. Coal Fired Boller SNCR not given 955.15 tons/yr Not Provided 11/21/2001 

N Pennd~lvanla 2155 MMBTU/HR No. PA·04-446C 

........ Tampa Eleclric Company Dry 'BoHom Tangentially Fired Boller Primary = Secondal)'= 01/01/2001 
(X) F.L.0003 TEC1BI9 Bend Slatlon 4330 MMBTU/HR Boller Design and Operation not given 0.6 Ib/MMBTU 25961blhr N9t Provided No. PSD·FL·040 

Florid 
. MO-0050 Kans~s City Power & Light Co. Coal Fired Boiler SCR and GOlld Combustion not given O.OB Ib/MMBTU 811711999 

Hawt~orn Station 384TPH 
Not Provided 

. No. 888 
Kans,s City. Missouri 

FL·0176 JEA lOJthslde Generating St. Coal Fired Boller SNCR nol given 0.09 Ib/MMBTU 30·day roiling 7/14/1999 
Jacks nvllle. Florida 2764 MMBTUlhr average No.PSD-FL·265 I . 

PA-Oj62 Edlso~ Mission Energy 3 Pulverized Coal Fired Boller SCR 70% 0.15 Ib/MMBTU 5126/1999 
Homl CRy. Pennsylvania Units 1 & 2 (570D MMBTU/hr each) 

Not Provided No. 32-0055C 
Unll3 (6600 MMBTU/hr) 

UT·OD5S Dese~et Generation and Transmission Coal Fired Boller Boiler Design 99.6% 0.55 Ib/MMBTU 30·dayaverage 3116/1998 
Company 500MW No. DAQE·166-98 
Near ronanza. Ulah 

WY·0039 Two lilk Generation Partners, LTD Pulverized Coal Fired Boiler Low·NOx Burners, Overfire Air 76% 0.15 Ib/MMBTU 30-day rolling 2127/1998 
wrlgt Wyoming 250MW andSCFi average No.CT·1362 

Basin Electrlo Dry Fork Unit 1 1013 AppendlxE 
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TABlEE·8 
NSR RACT1BACtER Clearinghouse Dalabas'e 
8ACT-PSDSour for NO. 
Coal Fired PC Boilers _ 

I company Name and Location #ofUnlts Unit and Size Control Technology 
Control Emission Limit Averaging Permit Date and 

RBlCID Efficiency Period Permit No. 
UT-0060 Desert Generation and Transmission Co. Coal fired Boller low NOX Bumers not given 0.55 IblMMBTU 6[14/1995 

Ulahl . 
4381 MMBTU/llr Not Provided No.DAQE-523-95 

WY-0047 ENCpAL Corporallon Pulverized Coal Fired Boller low NOx Burners wnh Flue nat given 0.16 Ib/MMBTU 10/10/1997 
Nort~ Rochelle Facility 3960 MMBTU/HR • Gas Recirculation Not Provided No. CT·1324 
15 mliles SE Wright. Wyoming 240MW 

WY-004B Blaot Hills Power and L19ht Company Pulverized Coal Fired Boller low NOx Burners with OVerflre 56% 0.22 IblMMBTU 9/611996 
Wyg, n Plant 80MW Air Nol Provided 

No. CT·1236 
Gillelte. Wyoming 

PA-0133 ManralleYEnergYLTD Pulverized Coal Fired Boller low NOx Burners and SCA 50% 0.15 Ib/MMBTU B/8/1995 
Pola I d Mines. Pennsylvania 966 MMBTUlhr 

Not Provided 
No. 30-306-001 

80 MWCogen 

0 NJ-0019 Crol'inNlsta Energy Project (CVEP) 2 Pulverized Coat Fred Boilers low NOx Bumers and SCA 48% 0.17 IblMMBTU 1011/1993 

m wesl Deptford. New Jersey 1789 MMBTUlhr each Not Provided No. 01,92-0857 

0 
181 MWeaoh 

» VA-0213 SEI Birchwood Pulverized Coal Fired Boller SCR BO% 330 Iblhr 8/23/1993 
King teorge. Virginia 2200 MM~Ulhr 

Not Provided No.40809 

0 SIG • ode: 4931 

0 WY-0046 Blac~ Hills Power and Light Company Pulverized Coal Fired Boiler .Combusllon Conlrol not given 0.23 IblMMBTU 3Q-day rOiling '1/14/1993 
0 Nell impson Plant Sleam Electric Power average No.CT·l028 
0 GlllalJa ~WiDIJ aOMW 
0 MI-0228 IND

1
U< Energy Services of Otsego Coal Fired Boiler SNCRlDryControl 50% 0.25 Ib/MMBTU 3116/1993 

I\) Michgan nSMMBTUIHR Not Provided No. 143-90 
--J 
<0 NC-0057 Roatke Vatley Project II Pulverized Coal FIred Boller Low NOx Bumers. Advanced not given 0.17 Ib/MMBTU 11120/1992 

Wei Ion Township. North Carolina 517 MMBTUlhr OVerilre Air and SNCR Not Provided No. 6964R2 

80-0027 SOUl? Caronna Eleclrlc III1d Gas Company 3 Pulverized Coal Fired Boller low NOx Burners Wilh OVertlre nolglVen 0.32 Ib/MMBTU 711511992 cOPj' South Carolina Units 1. 2 and 3 Air 
Not Provided No. 1860-0044 

385MWeaoh 

FL-0044 orla1do Utilities Commission Pulverized Coal fired Boller Low NOx Burners and SeA 70% 0.17 Ib/MMBTU 1212311991 
Stanton Energy Center, Unit 2 4286 MMBTU/HR Not Provided 
orlartdo. Florida 

NJ-0015 KeYS~ne Cogeneration Systems. Inc. Pulverized Coal Fired Boller SNGRorSCR 37% 0.17 Ib/MMBTU 916/1991 
New\ ersey 2116 MMBTUlhr Not Provided No.Ol·89-3983 

VA-01S1 Old Dominion Elec\ric Cooperative Coal Fired BaUer low NOx Bumers and 50% 0.30 Ib/MMBTU 4129/1991 
Clovtr. Virginia 4085 MMBTUlhr (" 400 MW) Advanced OVerfire Air Not Provided ·No.30867 

NG-0054 Roa~oke Valley Project Pulverized Coal Fired Boiler Low NOx Bumers and nolglven 0.33 Ib/MMBTU 1124/1991 . 
weldin. North Carolina 1700 MMBTUIHA Advanced OVerilre Air 

Not Provided No. 6964 

Basin Electric Dry !Tork Unit 1 2013 Appendix E 
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JABLE E·S 
NSR RACT/BActllAER Clearinghouse Database 
,BACT-PSD sourt:s for NO, 
Coal Fired PO Boilers 

RBLC 10 I Company Name and Location 

NJ-0014 Ch~bers Cogeneration Limited 
Part ershlp 
Ca eys Pool, New Jersey 

# of Unlls Unit and Size 

2 Pulverlzad Coal Fired Boiler 
1389 MMBTU/hr each 

. ~ ...... , 

',,-~ . 

Control Technology 

SCR 

Control 
Efflolency 

37% 

Emission Limit 

0.17 Ib/MMBTU 

8C·0028 Sanlee Cooper Public Service Aul/loriiy - 1 Pulverized Coal Fired Bailer Low NOx Burners not given 0,39 Ib/MMBTU 
Moncks Corner, South Carolina Cross Unn No.1 I 5200 MMBTUlhr (500 MW) 

VA·0171 Mec~Ienburg Cogeneration limited 4 Pulverized Coal Fired Boiler Low NOx Burners and 45% 0.33 Ib/MMBTU 
Notes: 

Basin Eleotrlc Dry fork Unit 1 30t3 

Averaging 
Period 

Not Provldod 

Not Provided 

Nol Provided 

, 
.... _""'", 

Permit. Dale and 
Permit No. 
12126/1990 

No. 01-89·3086 

11/28/1990 
No. 0420-0030 

. 519/1990 

Appendix E . 
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TABLE E·g 
NSR RACT/BACTIELAER Clearinghouse Dat~base 
BACT·PSD Scuro lor H2S01 

Coal Fired PC Boi ers 

RBLCID I Company Name and Location 

NV-0036 New~onf Nevada E:nergy Inveslment, Inc. 

~!!l.d:er Plant 

Plumlpolnt Associates, LLC 
AR-0074 Plum Point Energy 

Arka,sas 
Bull ~ountaln Development Company 

MT-0022 Bull ~ountaln, No.1. LLC - Roundup Power 
Prole1et 
Montana 
Mid 1merlcan Energy Company 

IA-0067 counjCII Bluffs Energy Council 
Iowa 
Thor9ughbred Generating company, LLC 

kY -00B4 Thor?Ughbred Generating Station 
Ken!ucky 

TX-0275 Rell~t Energy Parish Unit 8 
Tho (son, Texas 

MO-0050 Kan3s Cily Power & LIght Co. 
Ha om Station 
Kens s Clly, Missouri 

FL-0178JEA ~orthslde Generating Station 
Jack$onville, Florida 

PA-0162 Edisot'n Mission Energy 
Hom r Cily. Pennsylvania 

UT-0053 Deselet Generation and Transmission 
Com any 
Near Bonanza, Utah 

WY-0039 Two rlk Generation P&riners, L TO 
Wrlgjt, Wyoming 

WY-0047 ENc0AL Corporation 
Northl Rochelle Facility 
15 m~es SE Wright, Wyoming 

WY-004B Blac~ Hills Power and LIght Company 
Wygdn Plant Unit 1 
Gllle1e, Wyoming 

PA-0133-Monyalley Energy LTD 
. pOlald Mines, Pennsylvania 

""" E',,,,,,,, L "''' 

# of Units 

2 

2 

Unit and Size 

Coal Fired Boller 
2030 MMBTUIHR 

Coal Fired Boller 
BOOMW 

PulverizedCoal Fired Boller 
390MW 

Pulverized Coal Fired Boller 
7675 MMBTUIHR 

Coal Fired Boller 
7446 MMBTUIHR 

Coal Fired Boller 
6700 MMBTUIhr 
Retrofit 590 MW to 650 MW 

Coal Fired Boner 
384TPH 

Coal Fired Boiler 
2764 MMBTUlhr 

Pulverized Coal Fired Boiler 
Unit 3 
6600 MMBTUlhr 

Coal Fired Boller 
500MW 

pulVerized Coal Fired Boller 
250MW 

Pulverized Coal Fired Boller 
3960 MMBTUIHR 
240MW 

Pulverized Coal Fired Bollar 
80MW 

Pulverized Coal Fired Boiler 
966 MMBTUlhr 
BOMWCogen 

. ,,-~ 

Control Technology 
Control 

Efflclen!<ll 
Dry Spray Scrubber and Fabric not given 

Filler 

Dry FGD/Fabrlc Filter 
no! given 

DryFGD 90.00% 

DryFGD not given 

We! FGD, ESP, WESP, and 
Boiler Design nol given 

FGD/Fabric Filter Not LIsted 

Dry FGD and Low Sulfur Coal 

Clrculallng Fluidized Bed 
Scrubber or Spray Dryer 

Absorber 

Wet LImestone FGD 

We! Limestone FGD 

Lime Spray Dryer 

Ume Spray Dryer 

ClrculaUng Dry Scrubber 

Spray Dryer Absorber 

1 013 

.- ...... 

"~' 

Emission Limit 
Averaging Permit Date and 

. Period PermllNo • 
9.03 lons/yr annual 6/05/2005 

No. AP4911-1349 

IbIMMBTU 
8/20/2003 

0.0061 No! Provided No. 1995-AOP-RO 

Primary = Secondary", 7/21/2003 
25.7Ib1hr O.OO64lbIMMBTU No! Provided 

No. 3182·00 

4.20E-03 Ib/MMBTU 6117/2003 
Not Provided No. 02-528 

4.97E-03 IbIMMBTU 
10111/2002 

No! Provided No. V-02-001 

0.0015 IbIMMBTU 12121/2000 

Not Provided 
No. PSD-TX-234 . 

NoUmn 8117/1999 
No.8BB 

NoUml! 7/14/1999 
No.PSD-FL-265 

NoUmit 5/25/1999 
No. 32-0055C 

NoUml! 3116/1998 
No. DAQE-186-98 

No Urn it 21271199B 
No. CT-1S52 

NoUmi! 10/10/1997 
ND.OT-1324 

NoUmft 9/611996 
No. CT-1236 

NoUmil 8/8/1995 
No. 30-306·001 

AppendlxE 
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TABLE E·g 
NSR RACT/B~T/LAER Cleartnghouse Database 
BACT·P5D 50 rees lor HzS04 
Goal FIred PC ~O/Iem 

I # of Units Unit and Size Control Teehnology 
Control Emission Limit 

Averaging Permtt Date and 
RBlCID company Name and Locatfon 

Eftlclenc~ Period Permit No. 

NJ'OOla ~ownlVista Energy Project (CVEP) 2 Pulverized Coal Fired Boilers Spray Dryer Absorber No Limit 1011/1993 

rt Deptford, New Jersey 1789 MMBTU/hr each No. 01-92·0857 
181 MWeach 

VA·0213 SEI Birchwood Pulverized Coal Fired BoUer Lime Spray Dryer Not listed 4.8 Iblhr 8123/1993 
Kt9 George, Virginia 2200 MMBTUlhr (8.4tpy) Not provIded No.40S09 
S JC Code: 4931 

WY·0046 Black Hills Power and Light Company Pulverfzed Coal Fired Boller Circulating Dry Scrubber No Limit 4/1411993 
N~J1 Simpson Plant Steam Electric Power No.CT·102S 

. Gillette, Wyoming . 80MW 

MI·O~21;l INDELK Energy Services of Otsego Coal Fired Boller Dry Scrubber ------~mit--
.. ---~------

3116/1993 
Michigan nSMMBTUlHR No. 143·90 

NC-0057, w.:anoke Valley ProJecl1J Pulverized Coal Fired Boiler Dry Lime Scrubber No Limit 11/20/1992 

0 leldon Township, Nonh Carolina 517 MMBTU/hr No, 6964R2 

m SO·0027 Sf'h Carolina Electric ~nd Gas Company 2 Pulverized Coal Fired 60ller Spray Dryer Absorber Not Listed 0.011 Ib/MMBTU 7/15/1992 
0 o· pe, South Oarolina Units 2and3 Not Provided No. 1860·0044 

); 385 MW each 

0 SO,0027 S· uth Carolina Electrio and Gas Company Pulverized Coal FlrecTBOileT~-- Spray Dryer Absorber Not Listed 0.011 IblMMBTU 1/1511992 

0 C· pe, South Carolina Unlll 
Not Provided 

No. 1860·0044 

0 
385MWeach 

0 Fl.·0044()~andO Uliiilies Commission Pulverized Coal Fired Boiler Wet lime FGD No Limit 1212311991 0 

'" 
sfnlon Energy Cenler, Unit 2 4286 MMBTU/HR 

a> o lando, Florida 

'" NJ'0016 Keyslone CogeneratlOiiSylliems, Inc. --~PllivBfjzed CoiilFiredEloiler Spray Dryer Absorber No Limit 9/6/1991 
NtWJerSey 2116 MMBTU/hr No.Ot-B9-39S3 

VA-0161 OICl Dominion Electric Cooperative Coal Fired Boller FGD and 1.0·1.3% Bltum Inous No Limit 4/29/1991 
cter, Virginia 4085 MMBTUlhr ('" 400 MW) Sulfur Coal No. 30867 

NC-0054 Rtanoke Valiey Project Pulverized Coal Fired Boller DryllmeFGD No Limit 1/24/1991 
W Idon, North Carolina 1700 MMBTU/HR No. 6964 I . 

NJ-0038 CJ\ambers Cogeneration Limned 2 Pulverfzed Coal Fired Bailer Spray Dryer Absorber Not Listed 1.12 Iblhr 12126/1990 
pdrlnershp 1389 MMBTUlhr each (bolhunlls) 

Not Provided' No. 01-89·3066 
ctmeys POint, New Jersey 

SC-0028 Santee Cooper Public Service Authority Pulverized Coal Fired Boller Promoted Limestone FGD 50% 0.04 Ib/MMBTU 11/28/1990 
Mt"CkS Comer, South Carolina Cross Unft No. 1 

Not Provided No. 0420-0030 
5200 MMBTu/hr (500 MW) 

VA-0171 Mecklenburg Cogeneration Limned 4 Pulverized Ooal Fired Boiler Spray Dryer Absorber No Limit 5/9/1990 
Mt'enburg, Virginia 834.5 MMBTU/hr each No. 30861 

, ... ", .. 1 ,01< "'" 1 2 of3 Appendix E 
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TABlEE·9 
NSR RACT/BAQTIlAER Clearinghouse Dalabase 
BACT·PSD sou~ces for H~04 
Coal Fired PC Boilers 

RBLCID I Company Name and Locatlon 

VA·0165 Ha~son Power II 
So Ilhampton. Virginia 

Notes: 

Basin Electric Dry F"ork Unit 1 

# of Units Unit and Size 

2 Coal Fired Boiler 
379 MMBTU/HR each 

,---j 

Control Technology 

Spray Dryer Absorber and 
Fabric FDlcr 

30f3 

Control 
EffIciency 
No\L1sted 

Emission Limit 

149.2 Ibfday 

Averaging 
Period 

Not ProvIded 

--'" 
i .......---

Permit Date and 
Permit No. 

1/1/1990 
No, 61093 
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TABLE E·10 
NSR RACT/BACT/L{lER Clearinghouse Dalabase 
BACT·PSD Saurces~or Berynium 
Coal Fired PC 8011e1 

RBlCID I company Name and location # of Units Unit and Size 

1 ______ . _____________________ 
SO'0104 sante~cooper 2 Coal Flred.Bolier 

Santee Cooper Cross Generation Stallon 5700 MMBTU/HR 
south aroUna 

Raliant\Energy Inc Coal Fired Boller 
TX·0298 WA Pa Ish Electric Generating Station 2 7400 MMBTu/HR 

Texas 
Reliant nergylno Coal Ared Boiler 

TX'0298 WA Pa Ish Electric Genaraling' Station 6700 MMBTU/HR 

Reliant Energy, Inc. Coal Fired Boiler 
TX·0358 Washington Parish Electrlo Generating Station 

Iaxas I 
2 6750 MMBTU/HR 

ReHan! \Energy, Inc. Coal Fired Boller 
TX·0358 Washington Parish Electrlo Generating Slatian 6700 MMBTu/HR 

Ie::tas I 
Thorourbred Generating Company, llC Coal Fired Boller 

KY·0084 Thorou hbred Generating Station 2 7446 MMBTU/HR 
Kenluc y -. ! NSR RAOT/BACT ER Clearinghouse database (hHp:/twww.epa.gov/Hnlcato) was queried for the following: 

• RBLe Delermlnal ons added during or atter January 1995 
• SIC. Code: 4911 
• Process Type C e! 11.110· Coal Combustion 

Basin Eleotrlo Dry 

r~"' 

!"---./ 

control Technology 

ESP 

nat given 

not given 

nat given 

nat given 

Wet FGD, WESP, and 
ESP 

1011 

" .. ~, 

',----/ 

Control Emission Limit Averaging Permit Date and 
Efficiency Period Permit No. 

99.75 6.44E·07 Ib/MMBTU Not Pravlaed 02105/2004 
No. 0420·0030·CI 

Primary = 0.24 Secondary = 10/16/2003 
not given Iblhr 0.03 tons/yr Not Provided No. PSD·TX·901 

Primary = 0.21 Secondary = 10/15/2003 
nat given Ib/hr 0.03 tonslyr Not PrOVided No. PSD·TX·902 

Primary = 0.24 Secondary = 10115/2002 
not given Ib/hr 0.03 tonslyr Not Provided PSD·TX-33 M1 

Primary = 0.21 Secondary = 10116/2002 
nat given Iblhr 0.03 lonslyr Not provided PSD-TX-33 Ml 

9.44E-07 
Ib/MMBTU 

10111/2002 
nolglven Not Provided No. V-02·001 
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Dry Fork Generating Station Unit 1 
Dry Lime FGD 802 Removal Calculation· PRB Coal 

Average Coal Heating Value = 8,045 Btullb Provided by Basin'Electric 

Unit Capacity Factor = 100 % Provided by Basin Electric 

Annual Heat Input (at 100% CF) = 33,296,760 MMBtuiyear 3,801 MMBtulbr x 8760 hours x 100% 

ADnual Coal Use (at 100% CF)= 2,069,407 tons/year Calculated 

Average Coal Sulfur Content = 0.33 % Provided by Basin Electric 

DIy Lime FGD Design 802 Collection Efficiency = 87.8 % Input 

~02 emission rate before FGD = 0.82 lblMMBtu Calculated 

s~ annual tons before FGD = 13,644 tons/year Calculated 

s~ emission rate after FGD = 0.10 lbIMMBtu Calculated 

S02 annual tons after FGD = . 1,665 tons/year Calculated 

S02 annual tons removed by FGD = i 1,980 tons/year Calculated 

, ') 
'----J 
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Dry Fork Generating Station Unit 1 
'Dry Lime Flue Gas DesuIfurization System 

Cost Estimate - PRE Coal 
(----,,\ 

Capital Cost Estimate 
./ 

(1) PROCESS CAPITAL COSTS 
(a) Reagent Preparation System $ 4,253,541 
(b) AbsorberlReaction System $ 10,821,977 
(c) By-Product Management System $ 3,189,837 

, (d) Baghouse $ 15,097,200 
(e) Flue Gas System/Stack $ 6,782,707 
'(f) Support Equipment and Miscellaneous $ 2,23i,993 

TOTAL PROCESS CAPITAL COST (TPC) - , $ 42.377,255 

(2) INDIRECT COSTS 
(a) General Facilities 0.05 * (TPC) ,$ 2,118,863 
(b) Engineering & Construction Management 0.20 .. (TPC) $ 8.475,451 

Total Jndirect Costs (TIC) $ 10,594,314 

TOTAL DIRECT AND INDIRECT COSTS (TDIC) (TPC) + (TIC) $ 52,971,569 

, (3) PROJECT CONTINGENCY 0.20 .. (TDIC) $ 10,594,314 

TOTAL INSTALLED CAPITAL COSTS (TICC) = $ 63,565,883 

Annuallzed Costs 

DIRECT COSTS 

Fixed O&M COSlS 
(1) Operating Labor $ 520,000 
(2) Maintenance Materials $ 748,000 
(3) Maintenance Labor $ 498,000 
(4) Administrative and Support Labor $ 305,000 

("'-") Total Fixed O&M CoslS $ 2,071,000 

Variable O&M CoslS '.---" 
(5) Reagent $ 1,093,000 
(6) FGD Waste Disposal $ 249,000 
(7) Fabric Filter Bag Replacement $ 239,000 
(8) Fabric Filter Cage Replacement = $ 15,000 
(9) Makeup Water $ 134,000 
(10) Auxiliary Power $ 606,000 

Total Variable O&M Costs $ 2,336,000 

TOTAL DIRECT COSTS (TDAC) $ 4,407,000 

INDIRECT COSTS 

(11) Overhead 60% of Fixed O&M Costs $ 1,242,600 
(12) Property Tax 1% of (TICC) $ 635,659' 
(13) Insurance 1% of (TICC) $ 635,659 
(14) G&A Charges 2% of (TICC) $ 1,271,318 
(15) Capital Recovery 0.106 .. (TICC) $ 6,760,409, 

TOTAL INDIRECT COSTS (TIAC) $ 10,545,644 

TOTAL ANNUALIZED COSTS 1DAC+ TIAC, $ 14,952,644 

TOTAL TONS REMOVED PER YEAR {SO~ 11,980 

COST EFFECTIVENESS ($ per ton of pollutant removed) $ 1,248 

Notes: 

1) Cost factors - from OAQPS Control Cost Manual, Chapter 3 
) 

"'~ 2} Capital Recovery Factor for System - Based on a 15-year eqUipment life and Interest rate of 6.5%. 

Basin Electric Dry Fork Unit 1 
DEQ/At10 000287 
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Dry Fork Generating Station Unit 1 
Wet Limestone FGD SOz Removal Calculation - PRB Coal 

Average Coal Heating V ~ue = 8,045 Btullb Provided by Basin Electric 

·Unit Capacity Factor = 100 % Provided by Basin Electric 

Annual Heat Input (at 100% CF) = 33,296,760 MMBtuiyear 3,801 MMBtuIhr x 8760 hours x 100% 

Annual Coal Use (at 100% CF) = 2,069,407 tons/year Calculated 

Average Coal Sulfur Content = 0.33% Provided by Basin Electric 

Wet Limestone FGD Design S02 Collection Efficiency 89.0% Input 

S02 emisslon rate before FGD = 0.82 IblMMBtu Calculated 

S02 annual tons before FGD = 13,644 tons/year Calculated 

S02 emission rate after FGD = 0.09 lblMMBtu Calculated 

S02 annual tons after FGD = 1,501 tons/year Calculated 

SOz annual tons removed by FGD = 12,144 tons/year Calculated 
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·Dry Fork Generating Station Unit 1 
Wet Limestone Flue Gas D~sulfurization System 

Cost Estimate - PR1l Coal 

(1) PROCESS CAPITAL COSTS 
(a) Reagent Preparation System 
(b) AbsorberlReaclion System 
(c) By-Product Management Systom 
(d) Baghouse 
(e) Flue Gas System/Stack 
(f) Support Equipment and Miscellaneous 

TOTAL PROCESS CAPITAL COST (TPC) 

(2) INDIRECT COSTS 
(n) General Facilities 
(b) Engineering & Construction Managemenl 

Total Indirect Costs (TIC) 

TOTAL DIRECT AND INDIRECT COSTS (TDIC) 

(3) PROJECT CONTINGENCY 

TOTAL INSTALLED CAPITAL COSTS ('llCC) 

DIRECT COSTS 

FIXed O&M Costs 
(1) Opemtlng Labor 
(2) Maintenance Materials 
(3) Maintenance Labor 
(4) Administtative and Support Labor 

Total Fixed O&M CasEs 

Variable D&M Costs 
(5) Reagent 
(6) FOD Waste Disposal 
(7) Fabric Filter Bag Replacement 
(S) Fabric Filter Cage Replacement 
(9) Makeup Water 
(10) Auxiliary Power 

Total Variable O&M CosEs 

TOTAL DIRECT COSTS (TDACY 

INDIRECT COSTS 

(11) Overhead 
(121 Propert)' Tax 
(13) Insurance 
(14) O&A Charges 
(15) Capital Recovery 

TOTAL INDIRECT COSTS (nAC) 

TOTAL ANNUALIZED COSTS 

TOTAL TONS REMOVED PER YEAR (SO,) 

COST EFFECTIVENESS ($ per ton of pollutant removed) 

Capital Cost Estimate 

0.05 
0.20 

(TPC) 

0.20 

60% 
1% 

. 1% 
2% 

0.106 

* 
* 

.+ 

* 

Annualized Costs 

of 
of 
of 
of 

* 

TDAC+TIAC 

(TPC) 
(TPC) 

(TIC) 

(TDIC) 

Fixed O&M CasEs 
(TICC) 
(TICC) 
(TICC) 
(TICC) 

INCREMENTAL COST ANALYSIS BETWEEN DRY LIMJi: FGD AND WET LIMESTONE FGD 

INCREMENTAL ANNUALIZED COSTS (Wet Limestone FGD Total Annualized Costs - Dry Lime FGD Total Annualized Costs) 

INCREMENTAL TONS OF S02 REMOVED (Wet Limestone FGD -Dry Lime FGD) 

INCREMENTAL COST EFFECTIVENESS ($ per ton of pollutant removed differential between Wet FGD and Dry Lime FGD) 

Note-s. 

\ 1) Cost factors - from OAQPS Control Cost Manual, Chapter 3 
\.'( / 

''-.- .... 
2) Capital Recovery Factor for System - Based on a 1S·year equipment life and interest rate of 6.5%. 

Basin Elecuic Dry Fork Unit 1 DEQ/A~D 000289 

$ 6,007,249 
$ 12,621,601 
$ 5,063,435 
$ 12,453,245 
$ 11,670,134 
$ 3!775J§.7 
$ 51,590,921 

$ 2,579,546 
$ 10,318,184 
$ 12,897,730 

$ 64,488,651 

$ 12.897.730 

$ 77,386.382 

$ 526,000 
$ 971,000 
$ 647,000 
$ 350,0011 

$ 2.488,000 

$ 469,000 
$ 267,000 
$ 188,000 
$ 16,000 
$ 202,000 
$ 1,157,000 

$ 2,299,000 

$ 4,7&7.000 

$ 1,492,800 
$ 773,8114 

= $ 773,864 
= $ 1,547,728 

$ 8,230,257 

$ 12.818,512 

$ 17,605,512 

12,144 

$ 1,450 

$ 2.652,868 

202 

$ 13,157 
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SECTION 1.0 

Introduction 

,Basin Electric Power Cooperative (BEPC) proposes to construct the Dry Fork Station Project 
(project) near Gillette, Wyomir~.g. The proposed power plant would include one pulverized 
coal (PC) boiler :that would be capable of generating a nominal 390 MW (gross) of power. 

, This modeling protocol describes the proposed methodology for the near-field air quality 
impact analysis for the project. After review and approval by the Wyoming Department of 
Environmental Quality (WDEQ), this protocol will provide the basis of the air quality 
impact analysis that will be included :in the permit application for the project.' 

The source of coal for the project will be the Dry Fork Mine. Coal from the mine, wlUch is 
adjacent to the proposed location for the project, will be delivered to th~ power plant via a 
covered, overland conveyor. Emissions associated with the PC boiler will be controlled . 
through various reduction methods. Specifically, fue sulfur dioxide (S02) emissions will be 
reduced with dry scrubber equipment. Boiler particulate emissions will be controlled with a 
fabric filter, and emissions of nitrogen oxides (NOx) will be controlled by Selective Catalytic 
Reduction (SCR). Cooling of process water will be done through dry cooling towers. 

1.1 Project and Site Description 
BEPC proposes to construct the Dry Fork Station Project approximately four miles northeast 
of the Gillette-Campbell County Airport. The proposed location is at an approximate 
elevation of 4,250 feet above mean sea level (msl), in rolling terrain. In general, the terrain 
trends' upward toward the south. Figure 1-1 presents a location map for the project. ' 
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SECTION 2.0 

Regulatory Status 

2.1 Source Designation 
The proposed project will be a major stationary source with respect to the Prevention of 
Significant Deterioration (PSD) rules established under the Federal New Source Review 
program. The source will belong to one of the 28 categorical sources listed under PSD 
regulations with a major source threshold of 100 toIlS per year of any regulated pollutant 
(fossil-fuel boilers, comb:inations thereof, totaling more than 250 million British thermal 
units per hour heat input). Table 2-1 presents prelinrinary estimates of arumal ~sions for 
the proposed boiler, along with the significant emission rates for pollutants regulated under . 
the PSD program. Each PSD pollutant with emissions greater than or equal to the PSD 
.significant emission rates will be subject to PSD review, and will be included in the air 
quality impact analysis. Table 2-2 presents the air quality standards associated with the 
pollutants regulated under PSD. 

TABLE 2·1 
Summary of Estimated Annual Emissions 

Prevention of Significant 
Deterioration 

Estimated Controlled . Significant Emission Rates 
Pollutant Emissions (tons per year) (tons per year) 

Carbon Monoxide (CO) 2,564 100 .. 

Nitrogen Oxides (NOx) 999 40 

Sulfur Dioxide (SOz) 1,332 40 

Particulate Matter (PM10 ) 2661 15 

Ozone 62 (VOCl 40 (VOC)2 

Lead 0.1 0.6 

. Asbestos 0 0.007 

Beryllium· 0.01 0.0004 

Mercury 0.05 0.1 

Vinyl Chloride 0 1 

Fluorides 12 3 

Sulfuric Acid Mist 31 7 

Hydrogen Sulfide 03 10 

Total Reduced Sulfur 03 10 

Reduced Sulfur Compounds 03 10 

1·lncludes filterable and condensable particulate emissions. 

z No "De Minimus" air quality level is provided for ozone_ However, any net increase of 100 tons per year or more of volatile 
------<0rfjal'lie-eGmpGl:Ines-(.\fGG)-wel:llc:l-l3e-reql:lil'ed-te-pel'ferfA-al1-ambiel'lt-impae1:-analysis,inell:lsii'l§-tAe-gather-il'l!lJ-ef-ameiel'lt-air-------­

. ) 
,,~ 

quality data. 

3 The emissions of reduced sulfur compounds for the proposed coal-fired boiler are zero. The boiler will be operated with 
sufficient excess air to ensure complete combustion and oxidation of sulfur in the coal to 802 and 503• . 
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TABLE 2·2 
pjr QuaJiD!: Standards Applicable to the Project 

Class II Class" PSD Significant 
Modeling PSD National Ambient Wyoming Ambient Monitoring 

,Pollutant (Averaging Significance Increment Air Quality Air Quality Concentrations 
Period) Level (1l9/m3) (p.g/m3) Standard (Jlg/m3) Standard (Jlg/m3

) (1l9/m3) 

CO (1-hour) 2,000 NS 40,OOOa 40,000a NS 

CO (S-hour) 500 NS 10,OOOa 10,OOOa 575 

N02 (annual) 1 25 100 100 14 

S02 (3·hour) 25 512 1,300a 1,300a NS 

S02 (24-hour) 5 91 365a 260a 13 

S02 (annual) 20 80 60 NS 

PM10 (24-hour) , 5 30a 150B 150a 10 

PM10 (annual) 1 17 50 50 NS 

Ozone (1-hour) NS NS 0.12 0.12 NSb 

Ozone (8-hour) NS NS 0.08 0.08 NSb 

Lead (quarterly) NS NS 1.5 1.5 0.1 

24·hour Beryllium NS NS NS NS 0.001 

24-hour Mercury NS NS NS NS 0.25 

12-hour Fluorides NS NS NS 3.0E+06 NS 

24-hour Fluorides NS NS NS 1.BE+06 0.25 

7 -day Fluorides NS NS NS 0.5E+06 NS 

, 3~-day Fluorides NS NS NS OAE+D6 NS 

a Not to be exceeded more than once per year. 

b No monitoring "De Minimus· air quality level is provided for ozone. However, any net inorease of 100 tons per year or more of volatHe 
organic compounds (VOe) would be required to perform an ambient impact analysis, including the gathering of ambient air quality data. 

Notes: 

1l9/m3 = micrograms per cubic meter 
CO = Carbon monoxide 
NOz = Nitrogen dioxide 
NS '= No standard 
PM1CI = Particulate matier less than 10 microns 
PSD = Prevention of Significant Deterioration 
S02 = Sulfur dioxide 
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:2.2 Area Classifications 
The Dry Fork Station Project will be located in Campbell County, Wyoming in an area that 
is designated as attainment for all criteria pollutants. Areas surrounding the station are 
designated as Class II areas for PSD permitting. The nearest non-attainment area is located 
near the town of Sheridan, Wyoming. This area was once designated as non-attaimhent for 
particulate matter (PM1o) but has since appUed for redesignation for attainment status. This 
area is well beyond the impact area of the proposed project . 

. 2.3 Baseline Dates 

2.3.1 Major Source Baseline Date 
·The major source baseline date is the date after which actual emissions associated with 
construction at a major stationary source affect the available PSD increment. The major 
source baseline dates are established dates that have elapsed. 'These dates are as follows: 

PM10 - January 6, 1975 
S02- January 6, 1975 
Nitrogen dioxide (NOz) - February 8, 1988 

2.3.2 Minor Source Baseline Date 
I '\ The minor source baseline date identifies the pomt m time after which actual emissions 
\,_,~) changes from all sources (major and nUnor) affect available mcrement. The amount ofPSD 

) 

. increment consumption within an area is detemUned from the actual emission increases and 
decreases that have occurred since the applicable baseline date. The minor source baseline 
dates for the state of Wyoming for S02 and N02 are· as follows: 

S02-February 2, 1978 
N02-February 26, 1988 

For PM10, there axe three baseline areas that have been designated as separate particulate 
matter attainment areas under Section 107 of the Clean Air Act (WDEQ, 2003a). The 
proposed project would be located within one of those areas, the Powder River Basm. Area. 
For this area, the minor source baseline date was triggered:in 1997. For all other areas in the 
state, the PMlonUnor source baseline date is February 22,1979. 

2.4 Increment Consumption and Expansion 
If preliminary modeling yields predicted impacts that exceed the Class II modeling 
significance levels for a particular pollutant, CH2M HILL will conduct a full:'impact analysis 
that will :include a PSD mcrement analysis for that pollutant. CH2M HILL will work with 
VVDEQ staff to identify mcrement-affecting sources that need tobe mcluded :in the analysis 
of mcrement consumption" if such an analysis is required. 
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SECTION 3.0 

Ambien~ ,Data 'Requirements 

3.1 Pre-Construction ,Monitoring 
Background concentrations for S02, N02, and PMlO are available from monitoring stations in 
the Gillette area. If such concentrations are needed for full-:impact modeling analyses for the 
project, the background concentrations can be taken from these existing data sources. 
Therefore, pre-construction monitoring for those pollutants will not be required for the 
project. The impacts of carbon monoxide (CO) from the project are expected to be well 
below the Class IT modeling significance levels, and therefore no pre-construction 
mOnitoring is needed for co. 
Background concentrations used for a dispersion modeling exercise represent all air 
pollution sources other than those that are explicitly modeled. Commonly, the impacts of 
distant background sources are accounted for by us41g appropriate, monitored air quality 
data (i.e., a background concentration). If a full-impact analysis is required for a particular . 
pollutant to demonstrate compliance with National Ambient Air Quality Standards 
(NAAQS)" CH2M HILL will use suitable background concentration data. , 

3.2 Post-Construction Air Quality' Monitoring, 
Post-construction monitoring may be required if estimated air quality :impacts exceed the 
PSD significant monitoring concentrations listed in Table 2-2. . 

3.3 Meteorological Monitoring 
BEPC proposes to use meteorological data that have been collected at a nearby site for 
modeling air quality impacts for this project. Section 6.0 presents a detailed description of 
the meteorological data that are proposed for the analysis. 
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SECTION 4.0 

Emissions Inventory 

The emission :inventory for the Dry Fork Station Project will include the coal-fired boiler, a 
natural gas-fired auxiliary boiler, a natural gas-fired inlet gas heater, a diesel emerg~cy 
g~nerator, a diesel fire pump engine, and material handling sources. 

Fil~erab~e and condensable particulate emissions will be quantified from the proposed boile;r 
. stack. Filterable emissions will be input to the model for the analysis of particulate matter 
(PM10) impacts. Based on WDEQ discretion, the emission rate for PM10 may also :include the 
condensable emissions. . . 

Most of the material handling systems will :include dust collectors for control of particulate 
emissions. For.these sources, CH2M HILL will use the ·expected limits on grain loading and 
the expected air flow through the dust collector to arrive at estimates of particulate 
emissions. 

CH2M HILL contacted WDEQ to obtain emissions factors and control efficiencies that 
should be used for the material handling sources. Judy Shamley of the WDEQ office in 
Sheridan, Wyonting sent an e-mail to CH2M HILL on AprilS, 2005 "With several such 
emission factors (see Appendix A): CH2M HILL will use the WDEQ formulas for haul roads 
to determine emissions for those sources.· . 

For fugitive emissions of fly ash unloading and the transfer of coal on-conveyors, 
CH2M HILLwill use equation from AP-42, Section 13.2.4: Aggregate Handling ang. Storage 
Piles (1/95), Equation (1) - batch or continuous drop operation. 

Detailed emissions calculations and documentati9n will be provided in the permit 
-application package. 
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SECTION 5.0 

Modelin.g Analys'is .Design 

5.1 Model Selection 
CH2M HILL will use the EPA Jndustrial Soutce Complex Short-Term (ISCST3) dispersion 
model to evaluate Class JI air quality impacts. The ISCST3 model (Version 02035), is the 
latest generation of the EPA's ISC short-term model that is recommended for predicting 
impacts from indusirial point SOUIces as well as area and volume SOUIces. The model 
combines simple terrain and complex terrain algorithms, which make it ideal for the terrain 
surrounding the project. 

5.2 Model Input Defaults/Options 
The ISCST3 model will be used with regulatory default options as recommended in the 
EP A Guideline on Air Quality Models (EPA, 2003) as listed below: 

• Use stack-tip downwash (except for Schulman-Scire downwash) 

• Use buoyancy-induced dispersion (except for SchuJman-Scire downwash) 

• Donat use gradual: plume rise (except for building downwash) 

• . Use the calms processing Toutines 

• Use upper-bound concentration estimates for SOUIces influenced by building downwash 
from super-squat buildings . 

• Use default wind profile exponents 

• Use default vertical potential temperature gradients 

CH2M HILL will make use of the non-default model option for processing missing 
meteorological data (MSGPRO). By using the missing data processing routine, the model 
can recognize periods of miss:ing data and adjust calculated impacts :in the same manner 
that calm winds are processed. 

CH2M HILL will initially assume that modeled emissions of nitrogen oxides (NOx) will 
convert completely to nitrogen dioxide (N02). If this assumption leads to predicted 
exceedances of the N02 air standards, the national default factor of 0.75 for N02/NOx Wm 
be applied to predicted impac~ to arrive at N02 concentrations. 

5.3 Rural/Urban Classification 
The land surround:ing the project in all directions is open country with no significant 

--------::::Id-=ev=e::'fI-=op=m=en::-lt'.' Tfierefore, rural diSperSion coefficients will be utilized within the ISCST3 
model. :. ) 

. ~-""" 
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(- -5.4 Receptor Network 

5.4.1 ISCST3 Receptors 
The base receptor grid for ISCST3 modeling will consist of rectangular, Cartesian arrays of 
receptors with spacing that :increases with distance from the origin. The grid will originate 
at the approximate location of the proposed boiler stack. Receptor spacin~ :in accordance 
with WDEQ guidance (WDEQ, 2003b), will be as follows: . 

• 50-meter (m) spac:irig for ambient boundary receptors 
• 100-m spacing from the ambient boundary to 1 km from the origin 
• 500-m spacing from beyond 1 km to 5 km from the origin 
• l,OOD-m spacing from beyond 5 km to 50 Icn::t from the origin 

Because the recognized, effective distance of the ISCSTS model is 50 kilometers (km), we 
will not extend the receptor grid beyond that radius. All receptors that are located beyond a 
50-km radius from the origin will be removed from the receptor grid. H the air quality 
impact analysis yields maximum impacts that occur in receptor spacing greater than lOO-m 
(coarse spacing), we will-supplement the grid with fine-spaced receptors (spacing of 100-m 
or less). 

CH2M HILL will account for terrain in the vicinity of the project by assigning base 
elevations to each receptor. We will1l?e Digital Elevation Model (DEM) data from the U.S. 
GeolQgical Survey (USGS) to determine receptor elevations. We will'obta:in OEM data from 

! .' .. ''\ the USGS National Elevation Dataset (NED). For most of the modeling domain, OEM files 
" .. ) with 10-m resolution are available from the USGS. For any areas for which 10-m data are not 

available, CH2M HILL will use OEM files with 3Q..,m resolution. CH2M HILL will use 
ArcView software to determine the r~eptor elevations. For a given receptor, ArcView will 
assign the elevation that corresponds to theDEM cell that the receptor is contained within. 
The receptor elevations will be compared with USGS 75 minute quadrangle maps to ensure 

,J 

consistency. . 

Universal Transverse Mercator (UTM) coordinates for the modeled sources, down wash 
structures, and receptors will all be based on the North American Datum of 1983 (NAD 83), 
and UTM Zone 13. 

5.5 Source Characterization 

5.5.1 Point Sources 
'The proposed boiler will be modeled as a point source within ISCST3. Other sources that 
emit from a vent, such as dust collectors that control particulate emissions from material 
handling, will also be modeled as po:int sources. 

'The modeling analysis will include a load screerring to determine which operating condition 
expected for the boiler would yield the highest ground-level concentrations. CH2M HILL 
will follow the }2rocedure for load screening descn"bed :in Section 9.1.2 cl1h..e EPA Guide""lin......".e _____ _ 
on Air Quality Models (EPA, 2003). Operation of the boiler will be modeled at 100 percent 
loadF 75 percent load, and 50 percent load. 

DEQ/AQD 000302 



'5.5~2 Volume Sources 
Fugitive particulate emissions from haul roads will be modeled as a series of volume 
sources. Volume source parameters for the haul roads will. be taken in part from the EPA . 
document Modeling Fugitive Dust Impacts from Surface Coal Mining Operations - Phase II Modi! 
Evaluation Protocol (EPA, 1994). The source height of the haul road volume sources will be 
2 m, as based on the statement from the EPA document that the maximum mass flux from 
haul road dust plumes OCCUIS at that height. Initial vertical dispersion terms (3 m) for the 
haul road volumes will. also be taken from the EPA document. 

Initial horizontal dispersion terms will be calculated from the separation distance of the 
volume sources (approximately two road widths); in accorciance with recommendations in 
the User's Guide For The Industrial Source Complex (ISC3) Dispersion Models, Volume I-User 
Instructions (EPA, 1995a). Initial horizontal dimensions for the volume sources will be 
determined from Table 3-1 in the ISC3 User's Guide usmg the factor for a "line source 
represented by separated volume sources". . 

Fugitive emissions from material handling sources will be modeled as volume sources, with 
source dimensions that reflect actual operations. The actual source dimensions will be 
converted to volume source inputs in accordance with EPA guidance for the ISCST3 model.· 

5.6 Source Locations and Parameters 
The point and volume sources will be placed where operations for the project dictate. 
Material transfer volume sources will be elevated at an appropriate height representative of 
the actual release height of the source. . . 

. 5.7 Building Wake Downwash af)d GEP 
. Point SOUIces will be modeled with stack heights that do not exceed good engineering 
practice (GEP) stack height. Building down wash effects for point sources will be determined 
with the U.S. Environmental Protection Agency (EPA) Building Profile Input Program 
(BPIP). 
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(~\ SECTION ,6.0 
: ~ 

:Meteorolo,9Y 

6.1 Meteorology 

6.1.1 'Meteorological Data for Class II Area Modeling 
CH2M HILL will use surface meteorological data collected at a 100-m meteorological tower 
as input to the ISCST3 modeL The lOO-m tciwer, located southeast of Gillette, was operated 
by BEPC from October 2001 through July 2003. The 100-m tower was equipped with 
meteorological sensors at 2 m, 10 m, 50 m, and 100 m. 

CH2M HILL has processed the data using the EPA Meteorological Processor for Regulatory 
Models (MPRM, version 99349). For the air illlpact analysis for this project, data for the full 
calendar year from January 1,2002 through December 31,2002 were processed into 
model-ready format. Model-ready,files with hourly wind speed and wind direction from 
thel00-mlevel of the tower were produced. This level was chosen because it is the tower 
level closest to the proposed boiler stack height for the project (500 feet). Hourly 
atmospheric stability was determined with multiple methods. These methods included: 

'\ • Standard deviation fluctuations in horizontal willd direction (sigma theta) at 10 m,' 
" , ) • Solar radiation! delta-T (SRDT) for the temperature difference from 2 m to 10 m 

• SRDT for the temperature differeri.ce from 2 m to 50 m 

Multiple teclmiques were used to determine the hourly Pasquill.-Gifford (P-G) atmospheric 
stability so that the resulting distributions could be compared, and the best distribution 
could be chosen for modeling. For each case, MPRM used a backup method to deterrrrine 
tile stability for any hour that was missing the data needed for the primary method. For the 
primary SRDT methods, lO-m sigma theta was used as the backup method. For the primary 
sigma theta method, the 2-10 m SRDT was used as a backup. 

The SRDT method uses the surface layer wind speed (measured at 10 m) in combination 
with measurements of total solar radiation during the day and low-level vertical 
temperature difference at night. According to EPA guidance, the temperature difference for 
use in 'estimating the P-G 'stability categories using the SRDT method should be measured 
between 20zo and 100zo, with Zo representing the surface rougbness of the measurement site 
(EPA,2000). As shown in Table 3-6 of the 11PRMUser's Guide (EPA, 1996), the seasonal 
roughness lengths for terrain types most like the measurement site would range from 0.001 
m to 0.10 m for "grassland", and between 0.15 m and 0.30 mfor "desert shrubland". 
Therefore, the most appropriate delta-T measurements available from the tower would be 2-
10 m and 2-50 m (rather than 2-100 m), and both of these were used for comparison. 

The WDEQ has reviewed the MPRM processing for the project, and determined that the 
------medel-ready-fi:le-iliat-utilizeci-sigma-ilieta-measmements-for-atmospherie-stabili:ty-w-ottld-bp-e-----­

most appropriate to use for the project. CH2M IllL~ will use this file for all ISCST3 
",. ,j modeling for the project. 
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/ -', The raw dat~ from Basin's 100-m tower 'includes a 2-week period in August of 2002 for 
(", ,) , which all data are missing due to an elevator failure on the tower. CH2M HILL will use data 

') 

collected at the nearby Gillette-Campbell County Airport to fill this data gap. Data from the 
Gillette airport will be processed with the EPA PCRAM:MET model to obta:in data in model­
ready format. The 10-m wind speeds from the airport will be adjusted to the lOO-m level 
using the power law equation (equation 1-6) in Volume II of the ISC3 User's Guide (EPA, 
1995b). CH2M HIlL will develop site-specific -wmd profile exponents by solving for the 
exponent in the power law equation with wind data from the lO-m and lOO-m levels from 
the Basin 100-m tower. 

6.1.2 Upper Air Data for Class II Area Modeling 
Houxly mixing heights for all of the :MPRM scenarios were derived from twice-daily 
upper-air SOtUldings from Rapid City, South Dakota. Twice-daily mixing heights for Rapid 
City were obtained from the National Climatic Data Center (NCDC). If a single AM or PM 
mixing height was missing, a linear interpolation of the valid data from the previous day 
and'the following day was used to substitute for the missing value. If more than one AM or 
PM value was missing, the seasonal average value from the EPA Holzworth reference 
(EPA; 1972) was used as a substitute. The twice-daily mixing heights from Rapid City were 
combined with the surface data from the lOO-m tower and transformed into model-ready 
format using 1Y.1PRM. ' 
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SECTION 7.0 

Dispersion Modeling Impact Analys·is 

7.1 Preliminary Analysis 
CH2M HILL will compare the impacts from the proposed project to the modeling 
significance levels for Class II areas. If any of the impacts equal or exceed the modeling 
significance levels for a particular pollutant; a full-impact analysis will be performed for that 
pollutant. The determination of preliminary impacts for the proposed project sources will be 
made using the highest modeled impact for each pollutant and averaging period. 

The health effects of HAP emitted by the facility will be determined through a comparison 
of the maximum predicted ground-level impacts to threshold concentration values taken 
from the EPA Region m Risk-Based Concentration Table and the National Air Toxies 
Information·Clearinghouse (NATICH) .. Determination of facility HAP emissions will be 
based on the speciated VOC, carcinogens, and non-carcinogens associated with the 
combustion of coal in the boiler_ 

CH2M HILL provided the WDEQ with preliminary emissions estimates for the auxiliary 
equipment that will be associated with the project_ 

WDEQ examined the emissions estimates for the auxiliary equipment and determined that 
the annual NOx emissions (tpy) from the auxiliary boiler should be modeled in the near­
field impact assessments involving N02 impacts_ WDEQ concluded that there would be no 
need to model the other criteria pollutants from the auxiliary boiler. Additionally, based on . 
the emission rates provided for the fire pump, diesel generator, and the inlet gas heater, and 
because these are backup or emergency sources; these sources would not be included in any 
of the modeling assessments. . .. 

7.2 Full-Impact Analysis 
If a full-impact analysis is required to demonstrate compliance with NAAQS and PSD 
increments, CH2M HILL will model the sources at the proposed project and other outside 
source as appropriate. For the NAAQS analysis only, CH2M HILL will use backgrOlmd 
·concentrations to account for outside sources that are not explicitly modeled (see Section 
3.1). . 
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SECTION 8.0· 

_ Additiona-Ilmpact Analysis 

8.1 Growth Analysis 
An analysis of the rur quality impacts from commercial, residential, industrial, and other 
growth associated with the project will be conducted as required by WDEQ/PSD 
regulations. 

8.2 Soils and Vegetation Analysis 
CH2M HILL will conduct a search for information regarding sensitive soils, sensitive 
vegetation, and vegetation with commercial or recreational value in the Class II areas 
surrounding the project area. A literature search. will be conducted to determine the ambient 
rur pollution levels that may cause damage to sensitive species or vegetation with 
commercial or recreational value. If no information is available from the literature search for 
a particular species, the secondary NAAQS will be assumed to be protective for the 
pollutant under consideration. CH2M HILL will then compare the maximum impacts 
predicted with the ISCST3 model for the proposed project to the levels of criteria pollutants 
that are known to produce damage to soil ru::td vegetation. 

8.3 Visibility Impairment Analysis 
No near-field assessment of Class II area visibility impacts will be conducted for the project. 
There are no Class IT " scenic vistas" established by theWDEQ in the vicinity of the 
proposed project., nor are there established standards for Class IT visibility impacts. 
Additionally, the visibility screening teclmiques, such as the EPA VISCREEN model, are not 
adequate to fully assess the impact of the sources proposed for this project. 

8.4 Ozone 
No ambient impact analysis for ozone will be conducted for this project. Currently., there are 
no modeling teclmiques that are approved for regulatory use for the assessment of ozone 
impacts from single point sources in rural areas. Also, the estimated emissions of volatile 
organic compounds (VOC) from the project are well below the 100 tqns per year threshold 
that would require an ambient impact analysis and/ or gathering of ambient air quality data 
for ozone (see Table 2-1). 
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SECTION 9.0 
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Basin Electric Dry Fork Station Project: ISO-PRIME Files 

File Name Oesc:riDtion 

\/SCPRIMC\LOAO 

Load Analvsis 
Load Flne-10-27-05.0TA (.LST) (.GRF) ISCPRIME input (output) (graphics) file for the load analysis (fine and full grid combined) 
Receptors Load.REC Discrete receptor file used in the analysis 

\ISCPRIME\NOX 

NOli: Anal~sis 

ISCPRIME input (output) (graphics) file for the annual NOx analysis (fine and full grid 
OF NOxAnn 102505 PR.DTA (.LST) (.GRF) combined) 

. Receptors NOx.REC Discrete receptor fOe used in the analysis 

\ISCPRIME\PM10 

PM lO Anal~sis 

OF PM10 102505fullgrid PR.DTA (.LST) (.GRF) ISCPRIME input(output) (graphics) file for the 24-hr PM1 0 analysis (full grid) 
OF PM10 102505finegrld PR.OTA (.LST) (.GRF) ISCPRIME input (output) (graphics) file for the 24-hr PM1 0 analysis (fine grid) 
Receptors fullgrid PM10.REC Discrete receptor file used in the analysis 
Receptors finegrid PM10.REC Discrete receptorfile used in the analysis 

\ISCPRIME\S02ROI 

Preliminaty 24·hr SO~ AnalYsis 
ISCPRIME input (output) (graphics) file forthe 24·hr S02 analysis at 103% main boiler load 

OF S02 103 102505 PR.OTA (.LST) (.GRF) (full and fine grid combined) 
ISCPRIME input (output) (graphics) file for the 24:-hr S02 analysis at 75% main boiler load 

OF S02 75 102505 PR.OTA (.LST) (.GRF) (full and fine grid combined) 
ISCPRIME input (output) (graphics) file for the 24·hr S02 analysis at 50% main boiler load 

OF S02 50 102505 PR.DTA (.LST) (.GRF) (full and fine grid combined) 
Receptors_S02..ROI.REC Discrete receptor file used in the analysis . 

\ISCPRIME\S02Cumulative 

Increment 24-hr 802 Analy§is 

ISGPRIME input (output) (graphics) file for the 24-hr Cumulative Increment S02 analysis (full 
DFS02_Cum Incr PR.OTA (.LST) (.GRF) and fine grid combined} 
Receptors_S02 Cum.REG Discrete receptor file used in the analysis 

NAAQS 24-hr S02 Anal:1sis 

ISGPRIME input (output) (graphics) file for the 24·hr Cumulative NMOS S02 analysis (full 
DF S02 Cum NAAOS PR.DTA (.LST) (.GRF) and fine grid combined) 

\ISCPRIME\BPIP 

OF _PM1 O_102505fullgrid PR.PIP BPIP Input and Output Files 
OF PM10 102505fullgrid PR.SO 
DF PM10 102505fullgrid PR.TAB 
OF PM10 102505fullgrid PR.SUM 
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( \' Basin Electric Dry Fork Station Project: PCRAMMET and MPRM Files 
" j 

Filename DescriDtion 

\Final Met 

ISC-ready file with 1 DD-m data from Basin tower + :I Q-m Gillette data for 
BASIN1QO_02.MET substitution in Aug 02 (wind speeds scaled) 

ISC-ready file with 1 Q-m data from Basin tower + 1 Q-m Gillette data for 
BASIN10 02.MET substitution in Aug 02 

\Final Met\PCRAMMET 

GILLETTE2002.INP PCRAMMET input file 
RAPID2002.SAV Mixing heights for Rapid City 

, 94D23kgcc.144 CD-144 file for Gillette, WY airport 
PCRAM.LOG PCRAMMET log file 
PCRAMMET.EXE PCRAMMET executable 
Gillette02.MET ISC-ready PCRAMMET output file 

Spreadsheet used to determine site-specific power law exponents from 
BasinExp 100m, SG.XLS Basin 1 O-m vs. 100-m wind speeds 
Giliette02_100_SPsigma.XLS Spreadsheet used to scale 10-m Gillette winds to the 100-m level 
Windi00 SPSigma.PRN ASCII file of adjusted wind speeds 
Giliette02 100 SPsigma.MET ISC-rElady file for Gillette with wind speeds adiusted to 1 OO-m 'level 

... ' ) 
ISC-ready file for Gillette with wind speeds adjusted to 100-m level (Aug 02, 

i GAPworking.TXT includes MPRM-type missing codes) 
\ 

\Final Met\MPRM . 

BASINOS.OUT Extracted hourly data for MPRM Stage 1 processing 

HASD00144360mixapp ap. htm Rapid City Mixing Heights from NCDC (Jan95 - Aug(4) 
RAPIDC.SAV Formatted mixing height file read by MPRM for Stage 1 
UA01.INP , stage 1 input file for upper-air extraction 
UA01.L1S Stage 1 status report for upper-air extraction 
UA01.ERR Stage 1 error liSting for upper-air extraction 
RAPIDC.OUT " Stage 1 lOA output file for upper-air extraction 
RAPIDC.DAT stage 1 OOA output file for upper-air extraction 

OSSA.INP , stage 1 Input file for on-site extraction (10-m sigma theta) 
OSSA.LlS stage 1 status report for on-site extraction 
OSSA. ERR Stage 1 error listing for on-site extraction 
OSSA.DAT Stage 1 OOA output file for on-site extraction 

OSSR10.lNP stage 1 input file for on-site extraction (2m-10m SRDT) 
OSSR1D.L1S stage 1 status report for on-site extraction 
OSSR10.ERR stage 1 error listing for on-site extraction 
OSSR10.DAT Stage 1 OQA output file for on-site extraction 

OSSR50.lNP Sta.Qe 1 ingut file for on-s.it~ eJdractioJ)_(2m=:5Jlm...SBDI) 
OSSR50.L1S Stage 1 status report for on-site extraction 

,---} 
OSSR50.ERR stage 1 error listing for on-site extraction 
OSSR50.DAT stage 1 OOA output file for on-site extraction 
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Basin Electric Dry Fork Station Project: PCRAMMET and MPRM Files 

Filename Description 

MRSA1NP Stage 2 input file for data merge (10-m sigma theta) 
MRSALIS. Stage 2 status report for data merge 
MRSAERR Stage 2 error listing for data merge 
MRSADAT Stage 2 output file 

MRSR10.lNP Stage 2 input file for data merge (2m-10m SRD]l 
MRSR10.LlS Stage 2 status report for data merge 
MRSR10.ERR Stage 2 error listing for data merge 
MRSR10DAT. Stage 2 output file 

MRSR50.lNP Stage 2 input file for data merge (2m-50m SRDT) 
MRSR50,LlS Stage 2 status report for data merge 
MRSR50.ERR Stage 2 error listing for data merge 
MRSR5DDAT , Stage 2 output file 

MPSAINP Stage 3 input file (1 D-m sigma-theta) 
MPSALIS Stage 3 status report 
MPSAERR Stage 3 error listing 
BASINSAMET ISC-ready file for Jan02 - Dec02 (100-m winds) 

MPSR10.lNP Stage·3 input file (2m-10m SRDn 
MPSR10.L1S Stage 3 status report 
MPSR10.ERR Stage 3 error listing 
BASNSR10.MET ISC-ready file for Jan02 - Dec02 (1 DO-m winds) 

MPSR50.INP Stage 3 input file (2m-SOm SRDT) 
MPSR50;L1S Stage 3 status report 
MPSR50.ERR Stage 3 error listing 
BASNSR50.MET ISC-ready file for Jan02 - Dec02 (100-m winds) 

MPSA10m.!NP Stage 3 input file (10-m sigma-theta) 
MPSA10.L1S Stage 3 status report 
MPSA10.ERR Stage 3 error listing 
BASINSA1.MET ISC-ready file for Jan02 - Dec02 (10-m winds) .. 
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·/ . OutsIde Wyoming Sources of 502 for Cumulative Analysis 

Source 10 

Sources In Wyoming: 

Black Hills Wygen1 Boiler Zone 13 
WYGEN1 469,390 I 4,903,494 I -29.492 I 30.786 
NADBS UlM = 469347. 4903709 UTMs determlned wi aorJal ph010 and CfJD drawIng of Wyodak complex 

source: ISCinputfile (WAAQSS.ln) provided byWDEQ 

Black Hills Wygen2 Boiler Zonet3 
WYGEN2 469,603 4,904,065 
NA083 UTM =469560, 4904280 

Source: CH2M HILL Modeling 

Nell Simpson Unit 1 Bol/er 
NSUl I 1345 
~ UTM =469013. 4903815 UTMs delennJned wi oerfaJpholo and CAD dmwlng of Wyodak complex 

source: Ise Input file (WMQSS.ln} provided byWDEQ 

Neil Simpson Unit 2 Boiler Zone 13 
NSU2 469,386 I 4,903,418 I -29.496 I 30.713 
NADa3 UTM =469343,4903633 t..rrMsdelennJned W/aerfal photo and CAD drawfng of Wyodak oompIex 

/" _ '\ source: ISC Inpulffie (WMQSS.ln) pmvided byWDEQ 

~ •. )Wyodak Boiler 1 
'WYDK 

2 Elk Unit 1 
2ELK 
NAD8S UTM ~ 4l125li0, 4833718 

-29.473 I 30.993 

souroe: Po\\,erPlalilS02jJEWY -2.:ds provIded byWDeQ (UTMs assumed 10 be NAD83) 

nota: source is more than SO:z AOI + 501(m from Ory Fork StatIon. Not Included In ISO modeling. 

KFX Source #1 Zone 13 
EP28 466,706 4,911,354 
NAD83 U1M = 466663, 4911569 

SOW'ee: so2..DO.st.1n provided by WDea (UTMs assumed to be NAD83) 

KFX Source #2 
EP29 
NAD83 UTM c.466661, 4911574 

SOUI'Ce: so2.00.stJn provided by WDEQ (UTMs assumed to be NAD83) 

l/ 

\ ... 

1347 

I 76.2 

122.0 

'-443 I 

358 

344 

short-tennS~ 

22.9 

22.04 

short-Jerm S~ 

22.56 6.1 258.6 
heatfnput: 

. short-termS~ 

1,014 MMe'uA1r(WDEQ PennHMD-510). 

0.2IM,!M8'u (WDEQ _MD·51D) 

19.7 156.0 156.0 

44.3 351.6 351.6 
293· MMelUibr (WDEQ PermR31-<J04.1) 

1.2 rbJMM8tu (WDEQPermIt31-004-1) 

258.6 2052.0 I 2052.0 
-4100 MMBtUlhI' 

0.5 MMe,..", (WDEQ Permll31·101) 

Constructed 1972. PPL Installed ~scrubberln Dec. 1986. WVODAK1 does not consume ~~increment 

27.4· 4.94 57.3 57.3 .454.5 

6.52 51.7 51.7 

51.7 
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/. Basin Eleclric Power Cooperative 
Dry Fork Slatiq" 
Stack Parameters - Material Handling and Auxiliary Equipment Sources 

Stack Stack 
Release HI. Release DIameter DIameter AIrFloW AIrFlow . AirFlow 

/\ 
.\ . 

\.-

. Source 10 

ES1-02 
ES1-03 

ES1-04 
ES1-05 
ES1-06 

ES1-07 

ES1-08 

ES1-09 

ES1-10 

ES1-11 

ES1-12 

ES1-13 

ESI-14 

ES1-15 

ES1-1S 

ESI-17 

ESI-18 

ES1-19 
-

ESI-20 

ES1-21 

ESI-22 
--

Notes: 
Relative Humidity (%): 
Moisture Content (%): 
Atmosphene Pressure (psi): 
Std. Pressure (psi): 
Std. Temperature (F): 

Source Name (ft) . Height (m) (II)· (m) (aerm) 

Unit 1 Auxiliary Boiler 232 70.71 4.00 1.219 44,763 
Diesel FIre Pump 20 6.10 0.25 0.076 1,030 
Auxiliary Cooling 
Tower 15 4.57 8 2.438 65,000 
Diesel Generator 20 6.10 1.00 0.305 5,477 
Inlet Gas Heater 30 9.14 2.5 0.762 3,247 
Coal Storage Silo 1 
Dust Collector 180 54.86 2.25 0.686 17,500 . 
Coal Storage Silo 2 
Dust Collector 180 54.86 2.25 0.686 17500 . 
Coal Slorage Silo 3 
Dust Collector 180 54.86 1.83 0.559 11,300 
Coal Crusher House 
Dust Collector 156 47.55 3.08 0.940 32,200 
Plant Coal Silo 
Trensfer Bay Dust 
Collector 210 64.01 3.25 . 0.991 35,000 
Pebble Ume 
Receiving Silo Bin 
Vent Riter 100 30.48 1.37 0.418 4,400~ 

Pebble Lime Day Silo 
BIn Vent Filter .80 24.38 0.97 0.295 2,200 
Ume Hydrator MIxer 
Dust Colleclor NO.1 88 26.82 1.67 0.508 7,500 
Lime Hydrator Mixer 
Dust Collector No.2 88 26.82 1.67 0.50B 7,500 
Hydrated Lime Dust 
Collector No. 1 B6 26.82 2.25 0.686 20,838 
Hydrated Lime Dust 
Collector No.2 88 26.82 2.25 0.686 20,838 
Hydrated Lime Silo 1 
Bin Vent Filter 97' 29.57 0.97 0.295 2,200 
Hydrated Lime Silo 2 
Bin Vent Filler 
ActivatecfCarbon Silo 

97 29.57 0.97 0.295 2,200 

Bin Vent Filter 86 26.21 0.50 . 0.152 926 
Fly AshlFGD Waste 
Silo Separator/Filter 
Exhaust 32 9.75 0.83 0.253 1,605 
Fly AshlFGD Waste 
Silo Bin Vent Filter 95 28.96 0.83 0.253 1,809 . 

50 From: hllp:l/wWw.wrds.uwyo.edu/wrds/wsc/climateatlas/humldily.html 
9 

(serm) . 

26,582 
358 

54,997 
1,892 
1,391 

15,060 

15,060 

9,724 

27,710 

30.119 

800 

1,100 

'5,163 

5,163 

lB,OOO 

18,000 

1',900 

1,900 

600 . 

1,200 

1,250 

12.65 From the Pressure""CorrectloI1..Jor...,Altitude_Charl.xls worksheet (at 4,250 It amsl) 
14.7 

68 Based on dicusslons with Joe H. 

(dscfm) 

1,277 . 

13,704 

; 13,704 

8849 

25,216 

27,408 

728 

1,001 

4,698 

'4,698 

16,380 

16380 

. 1.729 

" 

1.729 

728 

1,092 

1.138 

Atr flow 
(actuat 

m3/min) 

1,267.55 
29.17 

1,840.60 
155.09 
91.95 

495.55 

495.55 

319.98 

911.81 

991.09 

124.59 

62.30 

212.38' 

212.38 

590.07 

590.07 

62.30 

62.30 

26.22 

45.45 

51.23 

DE~V7-\Ufj 000318 

Stack : Stack 
Release Release Temperature Te7'Jlerature 

Velocity (m/s) Velocity (IVs) (F) i (K) Notes 

! 
18.10 59.37 ' 305.00 : 424.82 Vertical Stack 

106.59 349.71 845,00 124.82 Vertical Stack 

, 
6.57 21.55 77.00 I 298.15 Vertical Stack 

35.42 116.22 855.00 I 730.37 Vertical Stack 
3.36 11.02 600.00 i 58a.71' Vertical Stack 

22.36 73.35 68.00 293.15 Vertical Stack 

22.36 73.35 68.00 293.15 Vertical Stack 

21.75 71.34 68.00 293,15 Vertical Stack 

21.91 71.B7 68.00 293.15 Vertical Stack 

, 
21.43 70.31 68.00 293.16 Vertical stack 

15.16 49.75 68.00 293.15 Hortzontal· 8tllaust 

15.19 49.82 66 
I 

293.15 Horliontal Exhaust 

17.46 57.29 200 , 366.48 Verlical Stack 

17.46 57.29 200 ! 366.48 Vertical Slack 
I 

26.62 87.34 68 .I 293.15 Vertical Slack 

26.62 87_34 68 j 293.15 Vertical Stack 
I 

15.19 49.82 68 1 .293.15 Horizontal 8thaust 

15.19 49.82 68 293.15 Horizontal Exhaust , 
23.96 78.60 68 293.15 Horizontal Exhaust 

I 
15.07 49.44 150 338.71 Vertical Stack 

16.98 55.72 200 366.48 Horizontal Exhaust 
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Basin ElectrIc Power Cooperative 
Dry Fork Station 
Area and Volume Sources 

Volume Sources 

SourcelD Source Description 

FS1-01 
-'Y _ ~,""'l:i':' VVaSle UISPOSaI HUCK 

Loaclng -

FSt:():L ' Haul Ro~ _______ 

Notes: , 

Release : Release 
.Height(ft) Helght(m), 

10 3.05 

2.00 
--, 

1) Physical dimensions of FS1-01: 20-ft height on silo driveway, 47.6-ft wide silo 

Lateral 
DimensIon 

eft) 

47.6 

100 

. vertical' Lateral vertical Lateral vertical 
DImension Dimension Dimension Dimension Dimension 

i (ft) (m) (m) (sigma-y) (sigma-Z) ! 
i 

20 14.51 6.10 3.4 2.8 

.. 
- ---------

30.48' 
-

~14_2 3.0 

2) For FS1-01: Initial lateral di"!'ension equals length of side dIvided by 4.3 (single volume source), Initial vertical dimension equals vertical length divided by 2.15 (elevated source 
on or adjacent to. a building) (per ISC User's Guide). 

3) For FS1-02: Haul road dimensions based on 50 ft road:width. Initial lateral dimension equals length of side divided by 2.15 (line source)_ (per ISC User's Guide)_ 

Area Sources 
Size 0 . Area' 

Area Source Area Source ERate 
SourcelD Source Description (Acres) Height'(fI)', Height (m): L(m' W(m):. r(m), ' A (ftIl2) A(nY'2) (Iblhr) 

I 
1 

1 

I , 

ERate 
E Rate (gfs} 1(g,lslm"2) 

FS1-{l3 _ Fly AshfFGD Waste Landfill 1.0. 15 4.57 '63.61 63.61 - 43,558 . 4,046 0.20 2.539260E-02: 528E-Q6 

Notes: 
1 acre = 43,560 tt". 
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<j ISC-PRIME Results 

ISC-PRIME Predicted Im[!act (uglm"3) -

Monitoring De Modeling 103% Load 103% Load 1 00% Load 1 00% Load 75% Load 75% Load 50% Load 50% Load 
AVeraging Mlnimus Le"el Significance _ Emission Rate Emission Rate Emission Rate Emission Emission . Emission Emission Emission : 

Pollutant Period (ug/mA3) Level (ug/m"3) _ (Ib/hr) (g/s) (Ib/hr) Rate (g/s) Rate (Iblhr) Rate (g/s) . Rate (Ib/hr) Rate (g/s) 103% Lo&d 100% Load 75% Load 50% Load 

CO 1-Hour nla 2000 570 71.8 557 70.1 435.3 54.8 303.5 38.2 85.2 , 83.4 66.5 57.5 
CO 8-Hour 575 500 570 71.8 557 70.1 435:3 54.8 303.5 38.2 14.9 ' 14.8- i3.3 11.2 
NO. 3-Hour nla nla 266 33.5 259.7 32.7 203.1 25.6. 141.6 17.8 14.7 I 14.7 12.9 10.8 

NO. Annual- 14 1 nla nla 259.7 32.7 nla nla nla nla nla 
I 

0.3 nla nla r 
'PM10 (Boller Only) 24-Hour 10 5 64.60 8.1 63.0- 7.9 49.3 6.2 34.4 4.3 0.94 I 0.98 0.98 0.91 

SO. 3-Hour nla 25 380 47.9 371.0 46.7 290.2 36.6 202.3 25.5 21.1 21.0- 18.5 15.5 

SO. 24-Hour 13 5- 380 .47.9 371.0 46.7 290.2 36.6 202.3- 25.5 5.5 5.8. 5.8 5.4 
SO. Annual nla 1 nla nla 371.0 46.7 nla nla nla n/a· nla 

, 
0.4. nla nla 

Lead 3-Month 0.1 nla nla nla . 0.01 0.001 nla nla nla nla nla 0.00009 nla nla 
Mercury 24-Hour 0.25' nla 0.007 0.0009 0.007 0.0009 0.007 0.0009 . 0.007 0.0009 0.0001 ! 0.0001 0.0001 0.0002 
Beryllium 24-Hour . 0.OQ1 nla 0.001 0.0002 0.001 0.0002 0.001 0.0002 0.001 0.0002 0.00002 0.00002 0.00003 0.00004 
Fluorides 12-Hour nla nla 2.62 '0.3 2.56· 0.3 2.0 0.25' 1.4 0.18 0.15 0.07 0.13 0.11 
Fluorides 24-Hour 0.25 nla 2.62 0.3 2.56· 0.3 2.Q 0.25 1.4 0.18 0.04 I 0.04 . 0.04 0.04 
Fluorldes 7-day nla nla 2.62 0.3 2.56 0.3 2.0 0.25 1.4 0.18 0.04 0.04 0.04 0.04 
Fluorides 30'day nla nla nla nla 2.6 0.323; nla nla nla nla nla 0.03l nla nta .. 

') Raw ISC Results 
@ 1 gls 103"10 Load 100% Load 75"10 Load' 50'Y~ Load .; 

1-hour 1.18553 1.18949 1.21203 1.50501 ! 
3-hour 0.43969 0.44888 0.50475 0.60l 
8-hour 0.20715 0.21114' 0.24334 0.29325 
24-hour 0.11524 0.12313 0.15819 0.21094 
Monthly nla 0.11524 nla nla 
Annual nla 0.00855 nla nla 

File name: Load_Fine·10-27-05.BST 

) 
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';Nall, Josh/DEN 

Cole Anderson [CANDER3'@state.wy.us] 

Friday, October 14, 20054:53 PM 

,Nail, Josh/DEN 

,Cc: Ken Rairigh 

Subject: Class II Analysis for Risk Assessment with HAPs 

Page 1 of 1 

The Division is requiring a risk analysis for the emitt~d HAPs from the Northeast Power plant Project. In the past, the 
NATICR was used to compare concentrations of pollutants to referenced regional concentrations. This is no longer 
the methodology used. Pollutant emissions .are modeled to determine maximum impacts, which are then either (1) 
compared to a carcinogenic risk factor, if the pollutant is a known carcinogen, or (2) contrasted to a reference dose 
used for non-carcinogenic pollutants. 

'Below are EPA references to assist your efforts: 

Air Taxies Risk Assessment 

http://www .epa. gov/ttn/feralrisk atoxic.html 

Risk Based Analyses - Air Toxies Risk Assessment Reference Library, Volumes I and II 

http://www.epa.gov/ttnlferalrisk atTa vo12.html 

~.:. Jatabase for Risk Assessment 

http://www.epa.gov/iris/index.htm1 

If you have any questions or concerns, please do not hesitate to contact me at your convenience. 

Sincere regards, 

Cole Anderson 
307-777-~776 

, cander3@state.wy.us 

P.s. Ken mentioned that the Division has not received the 10 meter meteo:rological data used in the Northeast Power 
plant Project. Please submit the data to Ken at your earliest convenience. 

DEQ/AQD 000321 
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SECTION 1.0 

:-Introduction 

Basin Electric Power Cooperative (BEPC) proposes to construct the Dry Fork Station Project 
-(formerly kno'Wn as the Northeast Wyoming Generation Project) near Gillette, Wyoming. 
The proposed power plant would include one "pulverized coal (PC) boil~r that would be 
capable of generating a nominal 390 MW (gross). This modeling protocol descnbes the 
proposed methodology for the far-field air quality impact analysis. 

The emissions associated with the PC boiler will be controlled through various reduction 
methods. SpecificaTIy, the S02 emissions will be reduced with Circulating Dry Scrubber 
(CDS) equipment. Boiler particulate emissions will be controlled with a fabric filter, and 
NOx eIrrlssions will be controlled by Selective Catalytic Reduction (SCR). Table 1-1 presents 
preliminary estimates of annual emissions for the project. 

Representatives of BEPCand-CH2M HILL met with key personnel from the Wyoming 
Department of Envirorunental Quality (WDEQ) and the National Park Service (NPS) on 
August 4, 2005 to discuss the prop9sed CALPUFF modeling protocol for the project. 
Changes to the protocol that were suggested by theWDEQ and the NPS have been 
incorporated into this document. Appendix A presents a summary of the meeting. 

(""'\ TABLE 1·1 
I) Summary of Estimated Annual Emissions 

\ 

-~ 

Pollutant 

Nitrogen Oxides (NOx) 

Sulfur Dioxide (S02) 

Carbon Monoxide (CO) 

Fine Particulate Matter (PM10) 

Estimat~d Controlled Emissions (tons per year) 

999 

1,332 

2,564 

266(1) 

(1) Includes filterable and condensable particulate emissions 

DEQ/AQD 000325 
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SECTION2~O 

Class -I Area -Impact Analy_sis 

The proposed Dry Fork Station Project would be located to the northeast of the City of 
Gillette in Campbell County, Wyoming. The proposed location is approxnnately four rrriles 
to the northeast of the Gillette-Campbell County Airport. Within 250 kilometers (km) of the 

-project, there are three areas in South Dakota and Montana that are classified as Class I areas 
for the protection of air quality. These areas include Wind Cave and Badlands National 
Parks in South Dakota, which are located approximately 180 and 220 kilometers (km), 
respectively, to the east-southeast. Northern Cheyenne Indian Reservation is located 
approxnnately 135 km to the northwest in Southern Montana. CH2M HILL will use the 

_ CALPUFP modeling system to assess the potential impacts at these three Class I areas. 

-The CALPUFF analysis will include an assessment of Visibility, atmospheric deposition, and 
criteria pollutant impacts-at each Class I area. Our analyses will be performed based on 
guidahce found in the following documents: Federal Land Managers' Air Quality Related 
Values Workgroup (FLAG) Phase I Report (FLAG, 2000), and Interagency Workgroup on Air 
Quality Modeling (IW AQM) Phase 2 Summary Report and Recommendations for Modeling Long 
Range Transport Impacts (EPA, 1998). 

:-'---) The visibility analysis will assess the potential Class I impacts from the proposed project 
\___ only, in accordance with the WDEQ regulations governing Prevention of Significant _ 

Deterioration (PSD) projects. Page 6-64 of Chapter 6, Section 4 of the Air Quality Division 
(AQD) regulations includes the following: ''The owner or operator shall provide an analysis 
of the impairment to visibility, soils and vegetation that would occur as a result of the facility 
or modification and general commercial, residential, industrial, and other growth associated _ 
with the facility or modification." (WDEQ, 2003). 

The NPS has established Deposition Analysis Thresholds (DAT) for Eastern and Western 
regions oithe United States. A DAT is the amount of deposition within an area below which 
the impacts from a proposed project would be considered :insignificant. The DAT for 
Western areas is 0.005 kg/ha/yr for total nitrogen and also for total sulfur (NPS,2002). 
Modeled sulfur and nitrogen deposition from the new unit at each ClaSs I area will be 
compared to the DAT for the western region. Table 2-11ists the modeling significance levels 
and PSD increments that apply to the project. -

At the request of the NPS, visibility and criteria pollutant impacts will also be assessed at 
Devil's Tower Monument in Wyoming~ Because this is a Class II area, the criteria pollutant 
impacts will be compared to Gass n modeling significance levels_ -

DEQ/AQO 000326 
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'SECTION 3~O 

.'Mode:1 Se:lection 

Class I areas nearest to the project are located more than 50 kIn from the proposed source. 
Workgroups that represent the interests of the Federal Land Managers (FLM) in the PSD 
permitting process (IW AQM, FLAG) recommend that a ilfar-field analysis" of the effect of a 
proposed source on air quality and air quality related values (AQRV) be performed for 
sources located more than 50 :J.crD. from affected areas. CH2M HILL will use the EPA 
CALPUFF modeling system, as recommended by the EPA and the FLM for far-field 
analyses., to obtain predicted impacts. The CALPUFF modeling system :includes the 
CALMET meteorological model, a gaussian puff dispersion model (CALPUFF) with 
algorithms for chemical transformation and deposition, and a postprocessor capable of 
.calculating concentrations, visibility impacts, and deposition (CALPOST). The CALPUFF 
modeling system will be applied :in a full, refined mode rather than a scre~g mode. 

CH2M HILL will use the EPA-approved versions of the CALPUFF modeling system 
preprocessors and models. Specifically, we will use the Beta-test versions that are currently 
available on the Earth Tech website (h.ttp:llwww.calgrid.net/calpuff/calpuff1.htm). The 
latest versions of the primary models :include: 

• CALMET Version 5.53a, Level 040716 
• CALPUFF Version 5.711a, Level 040716 
• CALPOST Version 5.51, Level 030709 

DEQ/AQD 000327 
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SECTION 4.0 

:'CALMET Methodology, 

4.1 Dimensions of the Modeling Domain 
CHlM HILL will use the CALMET model to generate a three-dimensional wind field and 
other meteorological parameters suitable for use by the CALPUFF model A modeling 
,domain will be established to encompass higher terrain west of Gillette and the Class I areas 
of interest. The domain will cover a region approximately 672 km by 472 km with a grid 
resolution of 4 km. 

CH2M HILL will use a Lambert Conformal Conic (LCe) map projection for the analysis due 
to the large extent of the domain. Figtn'e 1 shows the CALMET / CALPUFF modeling 
domain and provides the key parameters for the LCC map projection. 

The default technical options listed in Appendix B of the rw AQM Phase 2 report will be 
used for CALMET. User-specified model options will be detemrined by CH2M HILL's 
professional staff to produce the most realistic wind field. Vertical resolution of the wind 
field willmclude rune layers, with vertical cell face heights as follows (in meters): 

• 0,20, SO, 100, 2S0, 500, 750, 1000, 1500, 3S00 

4.2 CALMET Input Data 
CH2M HILL will run the CAL1v.[ET model to produce three years of analysis: 2001, 2002 and 
2003. For 2001, we will use data at 36-km resolution that were obtained from the contractor 
(Alpine Geophysics) who developed the nationwide data for the EPA. For 2002, nationwide 
36-km:tvIM:S data; developed for the Visibility Improvement State and Tribal Association of 
the Southeast (VISTAS), were obtained from the same EPA contractor. Data for 2003 were 
also obtained from Alpine Geophysics. These 2003 data, also at 36-km resolution, were 
developed by the Wisconsm Department of Natural Resources, the Dlinois Environmental 
Protection Agency, and the Lake Michigan Air Directors Consortium. These three datasets 
were chosen because they are current and because they have all been evaluated for quality. 
The :MM data will be used as input to CALMET as the "initial guessff wind field. The initial 
guess field will be adjusted by CALMEr for local terrain and.land use effects to generate a 
Step 1 wind field, and then further refined using local surface observations to create a final 
Step 2 wind field. 

Upper-air observations from Rapid City, South Dakota will be input to CALMET to adjust 
the initial guess wind field. The Rapid City station is located between the source and two of 
the Class I areas in question, and therefore represents critical data to add to CAL.tv.IET. Other 
upper-air stations such as Riverton, Wyoming and North Platte, Nebraska are located off of 
the modeling domain or near the edge of the domain, far removed from the source and 
Class I areas, and will not be used in the analysis. Rapid City data for 2001, 2002, and 2003 in 
FSL format will be obtained and processed through the READ62 processor. 

4-1 
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Surface and predpitatio~'data for 2001-2003 will be obtained from the National Climatic 
Data Center (NCDC). CH2M HILL will use all stations within the modeling domain that 
.contain a high percentage of valid data for a given year. Figure 2 shows the locations of the 
. surface stations within the modeling domain, and Figure 3 shows the location of the 
precipitation stations. 

Land use and terrain data to construct the GEO.DAT input to CALMET will be obtained 
from the U.S. Geological Survey (USGS). Land use data will be obtained in Composite 
Theme Grid (CTG) format from the USGS, and the Level I USGS land use categories will be 
mapped into the 14 primary CALMET land use categories. Surface properties such a~ 
albedo, Bowen ratio, roughness length, and leaf area index will be computed from the land 
use values. Terrain data will be taken from USGS 1-degree Digital Elevation Model (DEM) 
data, which are primarily derived from USGS 1:250,000 scale topographic maps. Missing 
land use data will be filled with a value that is appropriate for the missing area. 

4.3 Validation of CALMET Wind Field 
CH2M HILL will use visualization software to examine the CALNIET wind fields to 
determine if the various "user defined" CALMET technical options were Chosen properly. 
Documentation of the wind field evaluation will be included :in the final report for the 
analysis. A sample CALMETinput file is included as Appendix B of this protocol. This 
input file lists all of the technical CALMET switches that we propose to use for our analyses. 
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:SECTION 5.0 

~C.ALP.UFFMethodo·lo:gy 

5.1 CALPUFF Technical Options 
CH2M HILL will drive the CALPUFF model with the meteorological output from CALMET 
over the modeling domain described earlier. To evaluate the impacts from the proposed 
project, only the emissions from the proposed project will be modeled. 

CH2M HILL will. use the default CALPUF):l technical options that are listed in the IW AQM 
Phase 2 guidance document and the current sample CALPUFF input file from the Earth 
Tech website. For wet and dry depOSition, CH2M HILL will use the CALPUFF default 
'Values for particle size parameters and scavenging coefficients for sulfate and nitrate 
particles. For PM10 particles, CH2M HILL will us~ data for baghouse control from Table 1.1-
6 from AP-42 Chapter 1.1 (Bituininous and Subbituminous Coal Combustion). The data in 
the table yield an average particle size diameter of 2 microns and a standard deviation of 5. 

Hourly ozone d.ata will be input to CALPUFF for chemical transformation. These data will 
be compiled from two stations, Thunder Basin National Grasslands in Wyoming and the 
Robbinsdale site near Rapid City, South Dakota. The Thunder Basin visibility and ai;r quality 

(, ..... ) monitoring station is located approximately 32 miles north of Gillette. The site is maintained 
'0._. by the WDEQ, and became operational in May 2001. A digital camera, trqnsmissometer, 

ambient nephelometer, meteorology equipment, ozone analyzer, oxides of nitrogen analyzer 
and an llv.IPROVE aerosol sampler are located at this site. The Robbinsdale site is 
maintained by the South Dakota Department of Environment and Natural Resources. This 
station collects hourly ozone readings during the "ozone season", which in this case is May 
through September. Data is available for 2002-2003. CH2M HILL will compile all available 
hourly data from these' two sites into a model-ready ozone input file . 

) 

. For periods of missing hourly ozone data, the chemical transformation will rely on monthly 
defatilt values that will be input to CALPUFF. We will detemUne the monthly default 
values by calculating monthly average concentrations from all available data, which 
includes data from a National Park Service (NPS) station at Badlands National Park that 
began operating in August of 2003. The highest monthly average for a given month that is 
calculated from the available stations will be input to CALPUFF as the default value for that 
month. The calculated monthly values are as follows: 

January: 
February: 
March: 
April: 
May: 
June: 
July: 
August: 

30ppb 
36ppb 
40ppb 
41ppb 
46ppb 
47ppb 
49ppb 
50ppb 

DEQ/AQD 000333 



$eptember: 
October: 
November: 
December: 

39ppb 
35ppb 
31ppb 
30ppb 

A constant background ammonia concentration of 10 ppb will be input to CALPUFF for 
chemical transformation with the :tv.1ESOPUFF IT cheinical trarisformation scheme. 

5.1 Receptor Grids 
Discrete receptors for the CALPUFF modeling will be placed at uniform spacing along the 
boundary and in the interior of each area of concern. As recommended by the NPS, 
receptors will be taken from the NPS database for Class I area modeling. A copy of this 
database, along with a conversion routine for various coordinate systems, NPS Convert Class 
I Areas, was provided to CH2MHILL by the NPS. The NPS conversion routine will be used 
to convert all latitude/longitude coordinates to LCC coordinates, including receptors; 
meteorological stations, and source locations. Because the NPS database does not include 
the Northern Cheyenne Indian Reservation, those receptors will be taken from a sample 
CALPUFF input me provided by WDEQ. 

A sample CALPUFF input file is provided in Appendix.C. 
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SECTION 6.0 

CALPqST Methodo'logy 

6.1 Visibility 
The visibility anC),lysis will make use of the concentrations gEm:erated by CALPUFF, hourly 
relative humidity data, and the CALPOST postprocessor to ca~culate the percent change in 
extinction attributable to the project emissions as compared to background extinction. 
Emissions for the: visibility analysis will be based on 24-hour rates for the project source. 

Relative humidity for the consideration of extinction from hygroscopic particles will be 
calculated on an hourly basis from data :in: the CALMET files. This approach represents 
Method 2 ill CALPOST, which is the recommended method in the FLAG document for a 
refined CALPUFF visibility analysis. Th~ cap on relative humidity in CALPOST will be set 
at 95%. TIris cap was suggested by the NPS at the August 4,2005 .meeting descnbed earlier. 

Particulate emissions from the project will be spectated between filterable particulate (fine 
PM10/ soil), condensable hydrogen fluoride (HF) and hydrogen chloride (RCL), primary 
sulfate, elemental carbon due to loss on ignition '(L01), and organic carbon condensables. 
Primary sulfate emissions will consist of ammonium sulfate, sulfuric acid mist, and 
ammonium bi-sulfate. This speciation allowed for the consideration within the visibility 
analysis of the different scattering efficiencies of the various species. This apportionment is 
important because some particulates, especially elemental carbon (EC) particles, have a 
greater impact on visibility. For example, EC particles have an extinction efficiency of 10 
inverse megameters per micrograms per cubic meter (Mm-l/p.g/m3), while.sulfate particles 
have an extinction efficiency of 3.0 Mm·1/p.g/m3• Filterable PM10 from the proposed source 
~ be treated within CALPOST as "finel/particulate (extinction efficiency of 1.0). 

The qrganic carbon condensable fraction will be estimated from organic Hazardous Air 
Pollut~ts (HAPs) that have boiling temperatures less than 3000 F. This approach will serve 
to capture all organics that will·condense at temperatures below the stack exhaust 
temperature. Elemental carbon will be based on the expected LOI from the boiler stack. 

Background extinction (bbacl;) for the areas of concern will be calculated within CALPOST 
using the equation:' . 

bback = b"ygro X f eRH) + bNOnHygro + Rayleigh 

Values for bhygro, bNonHygro, and Rayleigh scattering components are provided in Appendix 
2.B of the FLAG report. As shown in the FLAG report, the values for bhygro (0.6 Mm-l), 
bNonHygro, (4.5 Mm·l) and Rayleigh scattering (10 Mm-l) are the same for each of the Oass I 
areas of concern. These values are the current FlAG-recommended estimates of "natural 
background" for all western areas. CH2M HILL will use these values for each of the Class I 

----------~~ealf0~e0ncernr..---------------------------------------------------------------

\_ j A sample CALPOST input £Ie is provided in Appendix D. 
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The raw Visibility results 'using Method 2 will be derived from a caJ.~ation of percentage . """.J 
light extinction that uses "natural" background as the denominator. The FLAG document 
-defines natural conditions as "[c]onditions substantially unaltered by humans or human 
activities. As applied in the context of visibility, natural conditions include naturally 
occurring phenomena that reduce visibility as measured.in ten;ns of light extinction, visual 
range, contrast, or coloration." Aerosols that occur naturally.in the ambient a1r affect 
background visibility under natural conditions. Natural background visibility is also 
affected bywater in various physical states that naturally occur in the ambient air in the 
form of humidity, clouds, and fog or.in the form of precipitation as snow or ram. 

The recommended FLAG approach provides a method of adjustment of p.atural background 
visibility for one form of atmospheric water expressed as relative humidity through the 
growth of hygroscopic particles. However, FLAG does not provide a method of adjusting 
natural background visibility for atmospheric water naturally occurring in other physical 
states. Therefore, to fully account for the impact on natural visibility due to atmospheric 
water in all forms and not just relative humidity, CH2M HILL will use a method to adjust 
for background extinction caused by condensed water a~ well . 

. The NPS operates the IMPROVE transmissometer at Badlands NP to measure actual 
background visibility. This transmissometer at Badlands NP measures actual atmospheric 
light extinction over a path length of approximately 4.15 kID. This measurement includes the 
effects of both natural and human-caused conditions. Because only natural conditions are to 
be considered in the estimation of natural background, CH2M HILL devised a method to 
remove the effect of human-caused visibility impairment from the transmissometer data. 

The NPS publishes, on the CSU IMPROVE web site for each of the IMPROVE 
transmissometer sites~ a 5-year visibility trends analysis of the 10th, 50th, and 90th percentile 
averages of reconstructed light extinction and the light scattering of the major aerosol types. 
The 10th percentile days are the best in terms of visibility and the 90th are the worst. The 
reconstruction of these light extinction estimates by NPS accounts only for the effect of 
aerosols measured in the atmosphere at the IMPROVE site and specifically excludes any 
effect on visibility due to water. 

The 1996 90th percentile reconstructed light extinction and the light scattering for each 
Th1PROVE site are reported in the web do~ent titled BEXT_5ycMar2002_TXT.htm. For 
Badlands for 1996, the 90th percentile value reported by NPS for reconstructed visibility 
:impairment is 48.48 Mm-l_ This represents the highest average reconstructed light extinction 
at the Badlands IMPROVE site in 1996 due to measured aerosols that are both natural and" 
human caused. 

Hourly transmissometer light extinction readings at Badlands NP for 1996 range from 942 
. Mm-l (.indicating total blockage of the 4.15-km transmissometer light path) to 11 Mm-l, 

Generally the highest light obscuration events occur when condensed water is present in the 
atmosphere in the form of clouds, fog, snow, or rain. In order to be conservative, a light 
extinction level of 50 Mm-l will be chosen as the transition between aerosol-dominated and 
condensed water-dominated light extinction at Badland.$ NP. 

CH2M HILL will obtain hourly Badlands transmissometer data for any days for which the 
raw Method 2 result is greater than or equal to 5% at Badlands or Wind Cave National 
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Parks. BaCkground light extinction will be determined for each hour by examining the 
.Badlands transmissometer data for that hour. If the measured light extinction is 50 Mm-Ior 
more, indicating possible condensed water dOmlnated light extinction, the transIi:rissometer 
!eading will be used for background for that hour if other evidence indicates natural 
·obscuration. If the measured extinction is less than 50 Mm-l, :indicating aerosol dominated 
light extinction; the light extinction value calculated using the FLAG-prescribed equation 
above will be used. The transmissometer readings will be used along ~th surface 
observations from Rapid City and other available data to verify that viSibility obscuration 
events at Badlands or W:ind Cave occurred at roughly the same time at Rapid City. 

For Northern Cheyenne Indian Reservation, CH2M HILL will use the observed visual range 
at the nearest surface station (Sheridan, Wyoming) :in a similar fashion to s1:1hstitute 
observed visual range as background for obscured conditions. Observations at Bill:ings, 
Montana and other available data will be used to verify that visibility obscuration events at 
Sheridan and Billings occurred at roughly the same time. 

The natural background adjusbnent described above is similar to the approach used in 
Montana for the Roundup Power Plant (RPP) project. This is described in a letter from the 
Department of Interior to the Montana Department of EnvirOninental Quality (Manson, 
2003). The letter says "[I]t is our interpretation that 'natural conditions' :include sigrrlficant 
meteorological events such as fog, precipitation, or naturally occurring haze. Based on the 
:information received and subsequent analysis of that data and the policy guidance, I have 
concluded 'that on those days when RPP was shown :in the orig:inal analysis to have resulted 

,,....._'\ ::in a visibility extinction of 5 percent or more a weather event was the most significant 
\..) source of the visibility extinction and not the RPP emissions." 

.. _ ...... 

6.2 Atmospheric Deposition 
Atmospheric deposition at the areas of concern will be assessed through an analysis of total 
sulfur (5) and nitrogen (N) deposition. Annual deposition rates will be determined based on 
the annual emission rates from the proposed project. 

Annual deposition rates (wet and dry) of NOx1 HNUs, and N9s-will be calculated by 
CALPUFF, then converted to equivalent levels of nitrogen and summed using the 
POSTUTIL and CALP05T postprocessors. Likewise, deposition rates of S02 and 504-2 will 
be converted to equivalent levels of nitrogen and sulfur and summed. Because DAT levels 
for deposition established by the NPS are expressed in units of kg/ha/yr for total N or 5, 
the CALPUFF deposition fluxes of each of the species ofN and S must be adjusted to 
account for ·the difference in molecular weights between the species and the elements. 
CH2M HILL will use the molecular weight ratios shown in Table 6-1 within the CALPOST 
module to perform the adjustment. 
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TABLE 6-1 
Molecular Weight Ratios for Deposition Calculations in CALPOST 

Element 

N from 804 

N from HNOa 

N from N03 

N from NOx 

Sfrom S02 

. Sfrom 804 

"Based on two moles of N in (NH4)2S04 

""Based on two moles of N in NH4NO~ 

6.3 Criteria Pollutants 

Ratio of Molecular Weights 

0.29167* 

0.22222. 

0.45161** 

0.30435 

0.50000 

0.33333 

CH2M HILL will also use the CALPUFF modeling system to estimate the impact of the 
project relative to the criteria pollutants for which a Class I PSD increment has been 
established: N02, 502, and PMIO. Modeled impacts will be compared to Class I modeling 
significance -levels that have been proposed by the EPA. At the direction of the NPSt if 
Class I significance levels are exceeded at Wind Cave or Badlands for a particular pollutant 

. and averaging period, a cumulative increment ana,lysis will be performed for only that 
averaging period. For example, if modeled 3-hOUI 502 exceeds the Class I modeling 
significance levelt but 24-hour does not, a cumulative. analysis would be performed for 
3-hour 502 only. 

If a cumulative analysis is required for any criteria pollutant, CH2M HILL will produce a 
supplement to this protocol that addresses the sources to be includedt emissions rates. to be 
input to the model, and other considerations. , 

We will use the P05TUTIL routine to sum the impacts of primary and secondary. particulate 
to arrive at the total impact of PMIO. . 

Because the WDEQ intends to establish a 3-hour 502 emission limit witlrin the permit for the 
project (but no 24-hour limit), emission rates for 24-hour 502modeling in CALPUFF will be 
based on the proposed 3-hour 502 emission limit. The NOx emission rate in CALPUFF will 
be based on the expected 30-day NO"limit that will be established in the permit. WDEQ 
does not intend to establish a short-term emission limit for NOx• 
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( )" SECTION 7.0 

~Presentation of Resu'lts 

The methodology and results of the CALPUFF modeling analyses will be presented in a 
technical report. Input and output files for the CALMJ3:T, CALPUFF, POSTUTIL, and 
CALPOST modeling, as well as program executables and source code will be provided in 
electronic format on CD or DVD. 
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Subject: 

Date: 

Location: 

CH2MHILL 

Basin electric Northeast Wyoming Generation Project 

Thursday, August 4th, 2005; 10:00 am MDT 

woea Offices - Cheyenne, WY 

MEETING SUMMARY 

Attendees: Clyde Bush, Jerry Menge, JimK Miller, and Bob Williams (Basin Electric); Bob 
Pearson and Josh Nall (CH2M HILL); John Notar and Don Shepherd (NPS); Ken Rairigh and 
Chad Schlichtemeier (WDEQ). [Bernie Dailey (ill) and Dan Olsen ofWDEQ not in attendance.} 

The meeting began with introductions and a project overview from Clyde from Basin Electric. 
After some brief exchanges between Don Shepherd and others on control technology and 
emission rates, CH2M HILL went into a, summary of the CALPUFF protocol. Josh NaIl 
presented the default ozone levels that were selected from the highest monthly averages from 
allstations and the figure that showed Devils Tower is beyond 50 km. John Notar said that the 
proposed ozone and NH3 and most aspects of the protocol were OK :including the three years 
of 1vI1v.[S data (2001, 2002 and 2003). He then listed his suggested changes to the protocol: 

1. Add a vertical CAUvIET layer between lOOOm and 3000m (1500rn.?), :increase top Z face 
because maximum mix:ing height and top Z are both set to 3000. John suggested top Zat 3500. 

2. Notar does not lilcethe no obs CALMET option (without upper-air data) as proposed in the 
protocol. He asked that NWS upper-air data from Lander, WY and North Platte, NE be 
processed and added to the CALMET. Lander is in the SW comer of the modeling domain and 
North Platte is out of the domain to the SE but CALMET can still use it. John suggested a large 
radius of irifluence so North Platte could still influence the windfield. Josh NaIl later asked if 
Rapid City> SD could be used instead of N Platte, and thus radius of influence could be reduced. 
Notar agreed. Josh NaIl asked how to substitute for missing data (always a problem with upper 
air process:ing), and Notar suggested we contact Tim Allen of US Fish & Wildlife (303.914.3802). 

3. For visibility CALPOST usir!;g Method 2, NPS now allows an RH cap of 95% instead of the 
98% cap listed In FLAG. Notarsaid they will look at our adjustments to natural background 
using transmissometer (Bad Lands and Wind Cave) and Sheridan/Billings NWS data (N 
Cheyenne Reservation). He wants to see meteorological evidence of obscuration for each event 
rather than blanket acceptance of 50 Jv.fm-l as the minimum transmissometer threshold for a 
natural obscuration/weather event. 

4. For criteria pollutants, if Class I SILs are tripped at W:ind Cave' or Badlands for a particular 
pollutant and averaging period, a cumulative increment analysis should be performed for only 
that averaging period. For example, if 3-hour S02 trips the SIL, but 24-hour does not, the 
cumulative analysis should be performed for 3-hour only. All major sources witlUn the domain 
should be included (some can be screened out), and minor sources within 50 kID of each Class I 

-------,a-rt=a.-sIT01Ild-a1so be inclucletl:-:t\Jotar suggesrecn:naf13asm produce a "rruru" protocol before 
,I cumulative analysis is attempted. 
I.._.J 
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S. Miscellaneous technical switches (proposed protocol vs. NPS suggestions): 
a) Rmaxl (max radius of influence for surface stations), protocol=20, NPS=30. 
b) Rmax2 (max radius of influence for upper air stations), protocol=50, NPS=250. 
c) Rl (distance at which MMS and surface observations weighed equally), protocol=5, 
NPS=1D-20 
d) R2 (distance at which M:MS and upper air observations weighed equally), protocol=25, 

.NPS=100-1S0 
e) TERRAD (radius of influence of terrain features), protocol=15~ NPS=15-20 

[note: suggested radii for upper air stations were chosen by Notar to provide adequate 
influence for N Platte. If N Platte is not included, revert to Rmax2=lOO and R2=50 as accepted 
by NPS for Comanche? Ask Ken R.] 

·6. NPS would like us to model using CALPUFF Class II SILs and visibility at Devils Tower. He 
said a receptor spacing of 1 km would suffice. NPS has no legal"leverage" if adverse impacts 
are modeled, but impacts should be reported for public informational purposes. NPS does not 
have the boundary coordinates for Devils Tower, nor does WDEQ. We will try to get them from 
BLM electronic maps. 

John Notar also mentioned that the option to use ammonia limiting (MNTIRATE in POSTUTIL) 
is available to Basin if they wish to use it~ 

Don Shepherd agreed with the use of the 3-hour emission rate for SOdor 24-hour modeling 
since a 24-hour limit will not be established by WDEQ. Don suggested that Basin model an 
estimated 24-hour rate for NOx rather than modeling the 30-day value. Chad S stated that 
;Bernie D does not agree with setting a 24-hour value for NOx. 

Don also asked for a particle emission speciation breakdown. After some discussion, this was 
agreed to be composed of fine, elemental carbon, and condensable fractions. Don also raised the 
matter of using a monthly RH adjustment as proposed for the BART rules. This was not 
discussed further. 

John Notar and Ken R agreed that Basin! CH2 should produce a revised "final" protocol that 
includes changes from today's meeting and a sample CALPUFF and CALPOST input £Ie (only 
CAL MET £Ie provided with initial protocol). Notar will provide his written comments to DEQ 
in a couple of weeks. 

The application should be provided to WDEQ in five sets with two sets of electronic modeling 
£Ies. One of each will be forwarded to the NPS. 

Additional Communications Following- Meeting- with WDEQ 

OS Aug 05: Josh Nail spoke to Ken R. He did not indicate that he would oppose the NPS 
suggestions. He did say that if Rapid City UA data available, Lander (Riverton) can be dropped. 
Also, if R City is available, the RMAX2 and R2 could be reduced. I suggested we drop them to 
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:fue leve~ appr~ved by the NPS f~r Comanche/ and 'Ken didn7t object. Ken sald that he aild his 
assistant on the near-field modeling will provide us comments by 16 Aug. 
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.CALMET:MODEL CONTROL FILE 

---------------------------------------..:.----------------------------------.-----

INPUT GROUP: 0 -- Input and Output File Names 

subgroup (a) 

Default Name Type 

GEO.DAT 
SURF. OAT 
CLOUD. OAT 
PRECIP.DAT 
MM4.0AT 
WT.DAT 

CALMET.LST 
CALMET.OAT 
PACOUT.DAT 

input 
·input 
input 
input 
input 
input 

output 
output 
output 

File Name 

! GEOOAT= geo4km.dat! . 
! SRFDAT= surf\surfOl.dat! 
* CLDDAT= * 

PRCDAT= precip\precipOl.dat 
! MM4DAT= mm5\WYOIOl.mm5 ! 
* WTDAT= * 
! METLST= wyo010l.lst ! 
! METOAT= WyoOlOl.dat ! 
* PACOAT= * 

All file names will be converted to lower case if LCFILES = T 
. otherwise. if LCFILES = F, file names will be converted to UPPER CASE 

T = lower case ! LCFILES = T ! 
F = UPPER CASE 

NUMBER OF UPPER AIR & OVERWATER STATIONS: 

Number of upper air stations (NUSTA) No default 
Number of overwater met stations. 

(NOWSTA) NO default 

!END! 

Subgroup (b) 

upper ai r files (one per station) 

Default Name Type File Name 

UPl.DAT input 1 ! UPDAT=upa\RAPIDOl.DAT! !END! 

NUSTA = 1 

NOWSTA = 0 

-----------------~--------------------------------------------------------~-----
subgroup Cc) 

Overwater station files (one per station) 

Default Name Type File Name 

subgroup Cd) 

other file names 

. ,Default Name Type File Name 
... _-/ page 1. 
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AppenB_CALMET_input.txt 
------------ ---------
DIAG.DAT 
PROG.DAT 

TEST.PRT 
TEST. OUT 
TEST. KIN 
TEST. FRO 
TEST.SLP 

NOTES; (1) 
(2) 

(3) 

input * DIADAT= * input * PRGDAT= * 
output * TSTPRT= * output * TSTOUT= * output * TSTKIN= * output * TSTFRD= * output * TSTSLP= * 

File/path names can be up to 70 characters in length 
subgroups (a) and (d) must have ONE 'END' (surround by 
dellmiters) at the end of the.group 
Subgroups (b) and (c) must have an I ENO' (s.urround by 
dellmiters) at the end of EACH LINE 

!ENDI 

INPUT GROUP; 1 -- General run con.trol parameters 

Starti n9 date: Year 
Month 

Day 
Hour 

(IBYR) 
(IBMO) 
(IBDY) 
(IBHR) 

-- No default IBYR= 2001 

IENDI 

Base time zone 
PST = 08, MST = 07 
CST = 06, EST = 05 

Length of run (hours) 

(IBTZ) 

(IRLG) 

Run type (IRTYPE) 

-- No default 
No default 
No default 

No default 

NO default 

Default: 1 

IBMO= 1 
IBDY= 1 
IBHR= 1 

IBTZ= 7 

IRLG= 744 

IRTYPE= 1 

o = computes wind fields only 
1 = computes wind fields and micrometeorological variables 

(u*, w*, L, zi, etc.) 
(IRTYPE must be 1 to run CAL PUFF or CALGRID) 

compute special data fields required 
by CALGRID (i.e., 3-D fields of W wind 
components and temperature) 

! 

i.n additional to regular Default: T LCALGRD = T 
fields ? (LCALGRD) 
(LCALGRD must be T to run CALGRID) 

Flag to stop run after 
SETUP phase (ITEST) Default: 2 
(used to allow ·checking 
of the model inputs, flles, etc.) 
ITEST = 1 - STOPS program after SETUP ~hase 
ITEST = 2 - continues with execution of 

COMPUTATIONAL phase after SETUP 
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.AppenB_CALMET_input.txt 
,'.-"\ INPUT GROUP: 2 :...- 'Map projection and Grid control parameters 

} --------------. .-! 

..... _-) 
" .-

projection for all (X,v): 
------~------------------

.Map projection 
(PMAP) Default: UTM PMAP = Lee 

UTM 
TTM 
·Lce· 
.pS 
EM 
LAZA: 

universal Transverse Mercator 
Tangential Transverse Mercator 
Lambert Conformal conic 
Polar stereographic 
Equatori a 1 Mercato r 
Lambert Azimuthal Equal Area 

False Easting and Northing (km) at the projection origin 
(used only if PMAP= TTM, LCC, or LAZA) 
(FEAST) Default=O.O ! FEAST = 0.0 
(FNORTH) Default=O.O ! FNORTH = 0.0 

UTM zone (1 to 60) 
(used only if PMAP=UTM) 
(IUTMZN) No Default J. IUTMZN = * 
Hemisphere 
(used only 
(UTMHEM) 

N 
S 

for UTM projection? 
if PMAP=UTM) 

Default: N 
Northern hemisphere projection 
southern hemisphere projection 

* UTMHEM = * 

Latitude and Longitude (decimal degrees) 
(used only if PMAP= TTM, Lce, PS, EM, or 
(RLATO) No Default 

of projection origin 
LAZA) 

! RLATO = 44.0N ! 
(RLONO) No Default ! RLONO = 105. OOW ! 

TIM 

Lce 

PS 

-EM 

LAZA: 

RLONO identifies central (true NjS) meridian of projection 
RLATO selected for convenience 
RLONO identifies central (true N/S) meridian of projection 
RLATO selected for convenience 
RLONO identifies central (grid N/S) meridian of projection 
RLATO selected for convenience 
RLONO identifies central meridian of projection 
RLATO is REPLACED by a.ON (Equator) . 
RLONO identifies lon~itude of tangent-point of mapping plane 
RLATO identifies latltudeof tangent-point of mapping plane 

Matching parallel(s) of latitude (decimal degrees) for projection 
(used only if PMAP= Lce.or ps) 
(XLATl) No Default ! XLATI = 30. ON ! 
(XLAT2) No Default .! XLAT2 = 60.0N ! 

Lee projection cone slices through Earth's surface at XLAT1 and XLAT2 
PS projection plane slices through Earth at XLATI 

(XLAT2 is not used) . 

Note: Latitudes and longitudes should be positive, and include a 
letter N,S,E, or W indicating north or south latitude, and 
·east or west longitude. For example, 
35.9 N Latitude = 35.9N 
118 7 ·F J oogit"de 11 & 71= 
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!END! 

Datum-Region 

The Datum-Region for the coordinates is identified. by a character 
string. Many mapping products currently available use the model of the 
:Earth known as the World Geodetic system 1984 (WGS-G). other local 
models may be in use, and their selection in CALMET will make its output 
consistent with local mapping products. The list of Datum-Regions with 
official transformation parameters is provided by the National Imagery and 
Mapping Agency (NIMA) .. 

NIMA Datum - Regions(Examples) 
------------------------------------------------------------------------------
WGS-G WGS-84 GRS 80 spheroid, Global coverage (wGS84) 
NAS-CNORTH AMERICAN 1927 clarke 1866 spheroid, MEAN FOR CONUS (NAD27) 
NWS-27 NWS 6370KM Radius, sphere 
Nws-84 NWS 6370KM Radius, sphere 
ESR-S ESRI REFERENCE 6371KM Radius, sphere 

Datum-region for output coordinates 
(DATUM) Defaul t: WGS-G 

Horizontal grid definition: 

Rectangular grid defined for projection PMAP, 
with X the ~asting and Y the Northing coordinate 

DATUM = NAS-C 

No. x grid cells (NX) No default ! NX = 168 
No. Y grid cells (NY) No default . ! NY = 118 

Grid spacing (DGRIDKM) No default DGRIDKM = 4. 
Units: km 

Reference grid coordinate of 
SOUTHWEST corner of grid cell (1,1) 

x coordinate (XORIGKM) 
Y coordinate (YORIGKM) 

vertical grid definition: 

No. of vertical layers (NZ) 

No default 
No default 
Units: km 

No default 

Ce 11 face he; ghtsi n arbitrary 
vertical grid (ZFACE(NZ+1)) No defaults 

Units: m 

XORIGKM = -350.000 
YORIGKM = -250.000 

NZ = 9 

! ZFACE = 0.,20.,50.,100.,250.,500.,750.,1000.,1500., 3500. ! 

INPUT GROUP: 3 -- Output options 
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AppenB~CALMET_input.txt 

~bISK ·OUTPUT OPTION 

Save met. fields in an unformatted 
output file? (LSAVE) Default: T 
(F = Do not save, T = save) 

LSAVE = T 

Type of unformatted output file: 
(I FORMO) Default: 1 !. IFORMO = 1 

1 = CALPUFF/CALGRID type file (CALMET.DAT) 
2 = ·MESOPUFF-II type file (PACOUT.DAT) 

LINE PRINTER OUTPUT OPTIONS: 

print met. fields? (LPRINT) Default: F 
(F = DO not print, T = print) 
(NOTE: parameters below control which 

met. variables are printed) 

Print interval 
(IPRINF) in hours Default: 1 
(Meteorological fields are printed 
·every ~ hours) 

LPRINT = F 

IPRINF = 1 

specify which layers of U, v wind component 
to print (IUVOUT(NZ~) -- NOTE: NZ values must be entered 
(0=00 not print, l=print) 
(used only if LPRINT=T) Defaults: NZ*O 
! IUVOUT = 0·, 0; 0 0, 0, 0, 0, O. 0 

specify which levels of the w wind component to print 
(NOTE: W defined at TOP cell face -- 8 values) 
(IWOUT(NZ» -- NOTE: NZ values must be entered 
(O=Do not pri nt·, l=pri nt) 
(used only if LPRINT=T & LCALGRD=T) 

Defaults: NZ*O 
.! IWOUT = 0, 0 J 0, 0, 0, 0, 0, 0, 0 

specify which levels of the 3-D temperature field to print 
(ITOUT(NZ) -- NOTE: NZ values must be entered 
(O=Do not print, l=print) 
(used only if LPRINT=T & LCALGRD=T) 

! ITOUT = 0,· 0, 0, 0 
Defaults: NZ*O 

0, O. 0, 0, 0 

specify which meteorological fields 
to print 
(used only if LPRINT=T) Defaults: 0 (all variables) 

variable Print? 
(0 = do not print, 

------------------------------~l~~~~c+j---------------------------------------------------
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AppenB_CALMET_input.txt 

STABILITY == 0 - -PGT stability class 
'USTAR = 0 - Friction velocity 
MONIN = 0 ~ Monin-obukhov length 
MIXHT = 0 - Mixing height 
WSTAR = .0 - -convective velocity scale 
PRECIP = :0 - precigitation rate 
SENSHEAT- = 0 sens; le heat flux 
CONVZI = 0 convective mixing ht., 

Testing and debug print options for micrometeorological module 

Print input.meteorological data and 
internal variables (LDB) Default: F ! LDB = F 
(F =DO not print, T = print) 
(NOT.E: this option produces large amounts of output) 

First time step for which debug data 
are printed (NN1) Default: 1 NNl = 1 

Las~ time step for which debug data 
are printed (NN2) Default: 1 NN2 = 1 I, 

Testing and debug print options for wind field module 
(all of the following print options control output to 
wind field module's output files: TEST.PRT, TEST. OUT, 
TEST. KIN , TEST.FRD, and TEST;SLP) 

Control variable for writing the test/debug 
wind fields to disk files (IOUTD) 
(0=00 not write, l=write) Default: 0 

Number of levels, starting at the surface, 
to print (NZPRN2) Default: 1 

Print the INTERPOLATED wind components? 
(IPRO) (O=no, l=yes) Default: 0 

Print the TERRAIN ADJUSTED surface wind 
components ? 
(IPRl) (O=no, l=yes) Default: 0 

'Pri nt the SMOOTHED wi nd components and 
the INITIAL DIVERGENCE fielas ? 
(IPR2)' (O=no, l=yes) Default: 0 

print the FINAL wind speed and direction 
fields? 
(IPR3) (O=no, l=yes) Default: 0 

print the FINAL DIVERGENCE fields? 
(IPR4) (O=no, l=yes) Default: 0 

Print the winds after KINEMATIC effects 
are added ? 
(IPRS) (O=no, l=yes) Default: 0 

Print the winds after the FROUDE NUMBER 
adjustment is made? 
(IPR6) (O=no, l==yes) Default: 0 
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NZPRN2 = 0 

IPRO = 0 

IPRI = 0 
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j 

tEND! 

AppenB_CALMET_i nput. txt 
print the winds after SLOPE FLOWS 
are added ? 
.(IPR7) (O=no, l=yes) Default: 0 

'pri nt the FINAL wi nd fi e 1 d components ? 
(IPR8) (O=no, l=yes) Default: 0 

'. IPR7 = "0 .1' 

IPR8 = 0 

INPUT GROUP: 4 -- Meteorological data options 

NO OBSERVATION MODE (NOOBS) Default: 0 ! NOOBS = 0 
o = use surface, overwater. and upper air stations 
1 = use surface and overwater stations (no upper air observations) 

Use MM5 for upper air data 
2 = No surf~ce, overwater, or upper air observations 

·Use MM5 for surface, overwater, and upperai-r data 

. NUMBER OF SURFACE & PRECIP . METEOROLOGICAL STATIONS 

Number of surface stations (NSSTA) No default 

Number of precipitation stations 
(NPSTA=-l= flag for use of MM5 precip data) 

(NPSTA) No default 

CLOUD DATA OPTIONS 
Gri ddi d cloud fields: 

(ICLOUD) Default: 0 
IC'LOUD = 0 Gridded clouds not used 
ICLOUD = 1 - Gridded CU)UD.DAT generated as OUTPUT 
ICLOUD = 2- Gridded CLOUD.DAT read as INPUT 

FILE FORMATS 

surface .meteorological data file format 
(I FORMS) Default: 2 

(1 = unformatted (e.g., SMERGE output» 
(2 = formatted (free-formatted user input») 

,precipitation data file format . 
(IFORMP) Default: 2. 

(1 = unfo rmatted (e. g., PMERGE output»· 
(2 = formatted (free:-formatted user input» , 

Cloud data file format 

NSSTA = 13 

NPSTA = 62 

ICLOUD = 0 

IFORMS = 2 

IFORMP = 2 

(IFORMC) Default: 2 ! IFORMC =.2 
(1 = unformatted - CALMET unformatted output) 
(2 = formatted - free-formatted CALMET output or user input) 

lEND! 

--------------------------------~----------------~-~---------------------------

INPUT GROUP: 5 -- Wind Field Options and.parameters 

WIND FIELD MODEL OPTIONS 
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· AppenB~CAlMET _ i npu't. 'tx't 
Model selection variable (IWFCOD) Default: 1 

o ; objective analysis only 
1 ; Diagnostic wind module 

compute Froude number 
effects ? (IFRADJ) 
(0 = NO, 1 = YES) 

adjustment 
Default: 1 

compute kinematic effects ? (IKINE) Default: 0 
(0 = NO, 1 = YES) 

use o'Brien procedure for adjustment 
Defaul't: of the vertical velocity? (IOBR) 0 

CO = NO, 1 = YES) 

compute slope flow effects 
(0 = NO, 1 = YES) 

? (ISlOPE) Default: 1 

Extrapolate surface wind observations 
to upper layers? (IEXTRP) Default: -4 
(1 = no extrapolation is done, 
2 = power law extrapolation used, 
3 = user input multiplicative factors 

for layers 2 - NZ used (see FEXTRP array) 
4 = similarity theory used 
-1, -2, -3, -4 = same as above except layer 1 data 

at upper air stations are ignored 

Extrapolate surface winds even 
i f calm? (ICAlM) 
(0 = NO, 1 = YES) 

Default: 0 

layer-dependent biases modifying the weights of 
surface and upper air stations (BIAS(NZ)) 

-l<=BIAS<=l 

IWFCOD = 1 

IFRADJ = 1 

.IKINE = 0 

! IOBR = 0 

!. IS lOPE = 1 

IEXTRP = -4 

I ICAlM = 0 

Negative BIAS reduces the weight of upper air stations 
(e.g. BIAS=-O.l reduces the weight of upper air s'ta'tions 

by 10%; BIAS= -1, reduces their weight by 100 %) 
positive BIAS reduces the weigh't of surface s'ta'tions 

(e.g. BIAS= 0.2 reduces 'the weigh't of surface s'tations 
by 20%; BIAS=l reduces 'their weight by 100%) 
zero BIAS leaves weigh'ts unchanged (1/R**2 interpolation) 
Defaul't: NZ*O 

! BIAS = 0, 0, 0, 0, 0, 0, 0, 0, 0 

Minimum dis'tance from nearest upper air sta'tion 
to surface station for which extrapola'tion 
of surface winds a't surface sta'tion will be allowed 
(RMIN2: Set to -1 for IEXTRP = 4 or o'ther situa'tions 
where all surface stations should be extrapolated) 

Defaul1:: 4. RMIN2 = 4 

use gridded prognostic wind field model 
output fields as input to 'the diagnos'tic 
wind field model (IPROG) Default: 0 IPROG = 14 
(0 = No, [IWFCOD = 0 or 1] 
1 = Yes, use CSUMM prog. winds as step 1 field, [IWFCOD = 0] 
2 = Yes, use CSUMM prog. winds as initial guess field [IWFCOD = 1] 
3 = Yes, use winds from MM4.DAT file as step 1 field [IWFCOD = 0] 
4 = Yes, use winds from MM4.DAT file as initial ~uess field [IWFCOD = 1] 
5 = Yes, use winds from MM4.DAT file as observat1ons [IWFCOD = 1] 
13 = Yes, use winds from MM5.DAT file as step 1 field [IWFCOD = 0] 
14 = Yes, use winds from MM5.DAT file as initial guess field [IWFCOD = 1] 
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AppenB.:..CALMFLi nput. txt 
15 = Yes. use winds from MM5.-DAT file .as observations {twFCOD = 1] 

Timestep (hours) of the prognostic 
model input data (ISTEPPG) 

'RADIUS OF INFLUENCE PARAMETERS 

Default: 1 

use varying radius of influence Default: F 
. Cif no stations are found within RMAXl,RMAX2, 

or RMAX3, then the closest station will be. used) 

Maximum radius of influence over land 
in the surface layer CRMAX1) No default 

units: km 
Maximum radius of influence over land 
aloft 'CRMAX2) NO default 

units: km 
over water Maximum radius of i.nfluence 

(RMAX3) 

OTHER WIND FIELD INPUT PARAMETERS 

Minimum radius of influence used in 
the wind field interpolation (RMIN) 

Radi us of i nfl uence· of terrai n . 
features (TERRAD) 

No default 
Units: km 

Default: 0.1 
units: km 

No default 

. units: km 
Relative weighting of the first 
guess' field and observations in.the 
SURFACE layer CR1) NO default 
CR1 is the distance from an units: km 
observational station at which the 
observation and first guess field are 
equa 11 y wei ghted)· . 

Relative weighting of the first 
g.uess field and observations in the 
layers ALOFT (R2) . NO default 
(R2 is applied in the upper layers units: km 
in the same manner as R1 is used in 
the surface layer). 

Relative weightin~ parameter of the 
prognostic wind fleld data (RPROG) NO default 
(used only if IPROG = 1) Units: km 

Maximum acceptable divergence in the 
divergence minimization procedure 
(DIVLIM) Default: 5.E-6 

Maximum number of iterations in the 
divergence min. procedure (NITER) Default: 50 

Number of passes in the smoothing 

! ISTEPPG = 1 

LVARY = F! 

RMAX1 = 30. ! 

RMAX2 = 100. 

RMAX3 = 500. 

RMIN = 0.1 ! . 

TERRAD = 20. 

Rl = 10. 

R2 = 50. 

.! RPROG = O. 

DIVLIM= 5. OE-06 

NITER = 50 

procedure (NSMTH(NZ)) 
~------------~N0T~Z~~-mus~-b~~d~------------------------------~---------------­

Default: 2,(mxnz-l)*4 ! NSMTH = 2, 4, 4, 4, 4 
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Maximum number of stations used in 
each layer for the interpolation of 
data to a grid point (NINTR2(NZ)) 
NOTE: NZ values must be entered Default: 99. NINTR2 = 9*99 

criti cal Froude number (CRITFN) Defaul.t: 1. 0 CRITFN = 1. 

Em~irical factor controlling the 
i nfl u'ence of ki nemati c effects 
'(ALPHA) Default: 0;1 ALPHA = 0.1 

Multiplicative scaling factor for 
extrapolation of surface observations 
to upper layers (FEXTR2(NZ)) Default: NZ*O.O FEXTR2 = 9*0.0 
{used only if IEXTRP = 3 or -3) 

BARRIER INFORMATION 

Number of barriers to interpolation 
of the wind fields (NBAR) Default: 0 

THE FOLLOWING 4 VARIABLES ARE INCLUDED 
ONLY IF NBAR > 0 
NOTE: NBAR values must be entered No defaults 

. for each variable Units: km 

X coordinate of BEGINNING 
of each barrier (XBBAR(NBAR)) XBBAR = O. 
Y coordinate of BEGINNING 
of each barrier (YBBAR(NBAR)) YBBAR = O. 

X coordinate of ENDING 
of each barrier (XEBAR(NBAR)) XEBAR = O. 
Y coordinate of ENDING 
of each barrier (YEBAR(NBAR)) YEBAR =·0. 

DIAGNOSTIC MODULE DATA INPUT OPTIONS 

surface temperature (IDIOPT1) Default: 0 
o = Compute internally from 

hourly surface observations 
1 = Read preprocessed values from 

a data file (DIAG.DAT) 

surface met. station to use for 
the surface temperature (ISURFT) No default 
(Must be a value from 1 to NSSTA) 
(used only if IDIOPTl = 0) 

Domain-averaged temperature lapse 
rate (IDtOPT2) Default: 0 

o = compute internally from 
twice:daily upper air observations 

1 = Read hourly preprocessed values 
from a data file (DIAG.DAT) 

upper air station to use for 
the domain-scale lapse rate (IUPT) No default 
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. AppenB_CALMET_ input. txt 
(Must -be a value from 1 to NUSTA) 
(used only if IDIOPT2 = 0) 

Depth throu~h which the domain-scale 
lapse rate 1S computed (ZUPT) Default: 200.! ZUPT ~200. 
(used only if IDIOPT2 = 0) Units: meters 

Domain-averaged wind components 
(IDIOPT3) Default: 0 

o = compute internally from 
_ twice-daily upper air observations 

1 = Read hourly preprocessed values 
a data file (DIAG.DAT) 

IDIOPT3 = 0 

Upper air station to use for 
the domain-scale winds (IUPWND) -Default:-1 IUPWND = -1 
(Must be a value from -1 to NUSTA) 
(Used only if IDIOPT3 = 0) 

-Bottom and top of layer through 
which the domain-scale winds 
are computed 
(ZUPWND (1), ZUPWND(2) Defau 1 ts: 1., 1000. ZUPWND= 1., 1000. 
(used only if IDIOPT3= 0) units: meters 

observed s~rface wind components 
for wind field module (IDIOPT4) Default: 0 

o = Read WS, WD from a surface 
data file (SURF.DAT) 

1 = Read hourly preprocessed U, V from 
a data file (DrAG.DAT) 

observed upper air wind components 
for wind field module (IDIOPT5) Default: 0 

o = Read WS, WD from an upper 
air data file CUP1.DAT, UP2.DAT, etc.) 

1 = Read hourly preprocessed U, V from 
a data file (DIAG.DAT) 

LAKE BREEZE INFORMATION 

·Use Lake Breeze Modul e (LLBREZE) 
Defaule F 

Number of lake breeze regions (NBOX) 

X Grid line 1 defining the region of interest 

X ·Gr; d line 2 defining the region of interest 

Y Grid line. 1 defining the region of interest 

Y Grid line 2 defining the region of interest 

IDIOPT4 = 0 

IDIOPT5 = 0 

LLBREZE = F ! 

NBOX = 0 

XGl = O. 

XG2 = O. 

YGl = O. 

YG2 = O. 

X Point defining the coastline (Straight line) 
(X B CST) (KM) Default: none ! XBCST = O. ! 

Y Point defining the coastline (straight line) 
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(YBCST) 
AppenB_CALMET_input.txt 

(KM) Default: none ! YBCST = O. 

x Point defining the coastline (straight line) 
(X ECST) (KM) Default: none ! XECST = O. 

Y point defining the coastline (straight line) 
(YECST) (KM) Default: none ! YECST = O. 

Number of stations in the region Default: none NLB = *1 * 
(surface stations + upper air stations) 

station ID's in the region (METBXID(NLB)) 
(surface stations first, then upper air stations) 

METBXID = *0 * 

!END! 

INPUT GROUP: 6 -- Mixing Height, Temperature and precipitation parameters 

EMPIRICAL MIXING HEIGHT ~ONSTANTS 

Neutral, mechanical equation 
(CONSTB) 
convective mixing ht. equation 
(CONSTE) 
stable mixing ht. equation 
(CONSTN) 
Overwater mixing ht. equation 
CCONSTW) 
Absolute value of coriolis 
parameter (FCORIOL) 

SPATIAL AVERAGING OF MIXING HEIGHTS 

conduct spatial averaging 
(IAVEZI) (O=no, l=yes) 

Max. search radius in averaging 
process (MNMDAV) 

Half-angle of upwind looking cone 
for averaging (HAFANG) 

Layer of winds used in upwind 
averaging (ILEVZI) 
(must be between 1 and NZ) 

OTHER MIXING HEIGHT VARIABLES 

Minimum potential temperature lapse 
rate in' the stable layer above the 
current convective mixing ht. 
(DPTMIN) 
Depth of layer above current conv. 
mixin~ height through which lapse 
rate lS computed COZZI) 

page 

Default: 1.41 

Default: 0.15 

Default! 2400. 

Default: 0.16 

Default: l.E-4 
Units: (l/s) 

Default: 1 

Default: 1 
units: Grid 

cells 

Default: 30. 
units: deg.. 

Default: 1 

Default: 0.001 
units: deg. K/m 

Default: 200. 
Units: meters 
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CONSTB = 1.41 

CONSTE = 0.15 

CONSTN = 2400.! 

CONSTW = 0.16' ! 

FCORIOL = 1.0E-04! 

IAVEZI = 1 

MNMDAV = 1 

HAFANG = 30. 

ILEVZI = 1 

DPTMIN = 0.001 

DZZI = 200. ! 



Minimum overland mixing height Default: 50. 
{ZIMIN) units: meters 
Maximum overland ·mi xi n9 he; ght Default: 3000. 
CZIMAX) Units: meters 
Minimum overwater mixing height Default: 50. 
·(ZIMINW) -- (Not used if observed units: meters 
overWater mixing hts. are used) 
Maximum overwater mixing height Default: 3000. 
CZIMAXW) -- (Not used if observed units: meters 
overwater mixing hts. are used) 

TEMPERATURE PARAMETERS 

3D temperature from observations or 
from prognostic data? (ITPROG) Default:O 

o = use surface and upper air stations 
(only if NOOBS = 0) 

1 = Use surface stations (no upper air observations) 
use MM5 for upper air data 
(only if NOOBS ~ OJ1) 

2 = NO surface or upper air observations 
Use MM5 for surface and upper air data 
(only if NOOBS = 0,1,2) 

Interpolation type 
. (1 = l/R ; 2= 1/R**2) 

Radi us of i nfl uenee 'for temperature 
interpolation (TRADKM) 

Maximum Number of stations to include 

Default:1 

Default: 500. 
units: km 

in temperature interpolation (NUMTS) Default: 5 

conduct spatial averaging of temp-
eratures (IAVET) (O=no, l=yes) Default: 1 
(will use mixing ht MNMDAV,HAFANG 
~o make sure they are correct) 

ZIMIN = 50. 

ZIMAX= 3000. 

ZIMINW = 50. 1 

ZIMAXW = 3000. 

!ITPROG = 0 

IRAD = 1 

TRADKM = 500. 

! NUMTS = 5 

! IAVET = 1 

Default temperature gradient 
below the mixing height over 
water (K/m) (TGDEFB) 

Default: -.0098 TGDEFB = -0.0098 

Default temperature gradient 
above the mixing height over 
water (K/m) (TGDEFA) 

Default: -.0045l TGDEFA = -0.0045 

JWAT1 = 999 
JWAT2 = 999 

Beginning (JWAT1) arid ending (JWAT2) 
land use categories for temperature 
interpolation over water -- Make 
bi gger than 1 argest 1 and use to di sab 1 e . 

PRECIP INTERPOLATION PARAMETERS 

Method of interpolation (NFLAGP) 
(171/R,2=1/R**2,3=EXP/R**2) 

Radlus of Influence (km) (SIGMAP) 
(0.0 => use half dist. btwn 

Default = 2 NFLAGP = 2 

Default = 100.0 ! SIGMAP = 100. 

nearest stns w & w1b~L----------------------------------------------------------
precip when NFLAGP = 3) 
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!END! 

AppenB_CALMET_input.txt 
Minimum precip. Rate Cutoff (mm/hr) Default = 0.01 

(values < CUTP = 0.0 mm/hr) 

INPUT GROUP: 7 -- surface meteorological station parameters 

SURFACE STATION VARIABLES 
(one record per station 5 records in all) 

CUTP = 0.01 '! 

1 2 
Name 10 x coord. Y coord. Time Anem. 

(km) Ckm) zone Ht. em) 

ssl ='ncdc' 24006 146.399 17.847 7 10 
ss2 ='ncdc' 24017 149.756 -123.609 7 10 
ss3 ='ncdc' 24021 -294.233 -120.245 7 10 
SS4 ='ncdc' 24028 112.168 -228.289 7 10 
ss5 ='ncdc' 24029 -149.933 84.208 7 10 
SS6 ='ncdc' 24033 -265.619 199.159 7 10 
557 ='ncdc' 24045 -307.440 63.236 7 10 
ss8 ='ncdc' 24057 -176.447 -234.054 7 10 
ss9 ='ncdc' 24061 -272.117 -94.344 7 10 
SS10 ='ncdc' 24062 -227.996 0.656 7 10 
S511 ='ncdc' 24089 -115.500 -117.126 7 10 
S512 =' ncdc' 24090 150.512 7.203 7 10 
ss13 =' ncdc' 94023 -42.247 35.908 7 10 

-------------------
1 

Four character string for station name 
(MUST START IN COLUMN 9) 

2 
Five digit integer for station ID 

lEND! 

INPUT GROUP: 8 -- Upper air meteorological station parameters 

UPPER AIR STATION VARIABLES 
(one record per station -- 2 records in all) 

1 2 
Name ID x coord. Y coord. Time zone 

(km) Ckm) 

I usl ='rap' 94043 150.512 7.203 7 

1 

2 

Four character string for station name 
(MUST START IN COLUMN 9) 
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/) ! 
" 
.~- ... 

, AppenB_CALMET_input.txt 
'Five di git integer for station ID 

!END! 

-------------------------------------------------------------------------------

INPUT GROUP: 9 -- precipitation station parameters 

PRECIPITATION STATION VARIABLES 
(One ~ecord per station -- 4 records in all) 
(NOT INCLUDED IF NPSTA = 0) 

1 2 
Name Station X coord. Y coord. 

code Ckm) (km) 

PS1 - 'MT01' 240019 -329.358 175.448 
PS2 = 'MT02' 240165 44.248 109.369 
ps3 'MT03~ 240330 -95.167 172.553 
PS4 = 'MT04' 240807 -265.619 199.159 
ps5 = 'MT05' 241102 -296.010 ' 144.690 
ps6 = 'MT06' 241127 -30.126 155.771 
PS7' = 'MT07' 241995 -376.736 120.896 
ps8 = 'MT08' 242689 33.630 202.275 
ps9 = 'MT09' 245106 -180.036 138.729 
ps10 = 'MT10' 245791 -296.885 198.801 
pS11 = 'MT11' 246946 -339.706 192.153 
ps12 = 'MT12 , 249240 -221.374 145.472 
ps13 = 'NE01' 251145 152.731 -248.978 
ps14 = 'NEOL' 251575 157.679 -125.136 
ps15 = 'NE03' 253620 76.438 -142.769 
PS16 = 'NE04' 257665 570.499 -203.529 
ps17 = 'NE05' 259262 284.672 -199.691 
PS18 = 'SD01' 391114 108.911 172.785 
ps19 = 'SD02' 391294 77.661 166.932 
ps20 = 'SD03' 391972 242.134 1.193 
ps21 = 'sD04' 392557 91.256 -74.533 
ps22 = 'SODS' 392565 84.226 -40.570 
ps23 = 'So06' 392852 225.133 113.379 
ps24 = 'SD07' 394184 236.610 -22.346 
PS25 = 'SD08' 394268 269.030 156.330 
PS26 = 'So09' 394651 346.270 125.850 
ps27 = 'SD10' 395544 258.950 60.994 
PS28 = '5011' 396304 135.276 -62.989 
ps29 = '5012' 396427 117.060 8.305 
PS30 = '5013' 396636 214.220 62.810 

! ps31 = 's014' 396937 150.512 7.203 
1 PS32 = 'SD15' 397882 86.747 56.136 

Ps33 = '5016' 399347 118.113 -47.219 
ps34 = 'WY01' 481000 -247.168 -59.564 
PS35 = 'WY02' 481570 -115.500 -117.126 

'! ps36 = 'WY03' 481675 16.217 -306.425 
! ps37 = 'WY04' 482693 -30.234 -134.236 

ps38 = 'WY05' 482696 -13.138 -112.798 
ps39 = 'WY06 1 482725 2.575 -62.627 
PS40 = 'WY07' 485371 26.160 -103.837 
PS41 = 'WY08' 485390 -294.233 -120.245 
PS42 = 'WY09' 486120 -96.091 -224.998 

~----~-ips4~ = '~41D~1L-~4&6~~5----~5.1~?~--~B~~8--~--------------------------------
~ ! PS44 = 'WY12 , 486603 59.893 -65.994 
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PS45 ;::: "WY13 , 
PS46 ;::: 'WY14 , . 
PS47';::: 'WY15 , 
ps48 = 'WV16 , 
PS49 = 'WY17 , 
PS50 = 'WY18 , 
ps51 = 'WY19 , 
ps52 = 'WY20' 
ps53 = 'WY21 , 
PS54 = 'WY22 , 
psSS = 'WY23 , 
ps56 = 'WY24 , 
psS7 ;::: 'WY25 , 
ps58 = 'WY26 , 
PS59 = 'WY27 , 
ps60 = 'WY28 , 
ps61 ;::: 'WY29 , 
ps62 ;::: 'WY30' 

1 

486660 
486875 
486935 
487105 
487375 
487388 
487533 
487545 
487760 
487845 
488070 
488155 
488192 
488626 
488852. 
488858 
488875 
488888 

AppenB_CALMET_;nput.txt. 
60.651 -15.815! 

-252.046 -150.800 ! 
45.056 -1.661 

-146.725 -163.040 
-155.765 -101.962 
-286.977 90.834 
-17'6.447 -234.054 
-54.691 78.960 

-265.682 -98.278 
-327.182 -249.689 
-152.854 -196.995 
-149.933 84.208 
-87.395 -174.886 

-145.296 64.333 
-186.493 10.011 
-183.429 -16.944 
-248.669 -32.625 
-287.166 -23.762 

Four character string for station name 
(MUST START IN COLUMN 9) 

2 

IENDI 

six digit station code composed of state 
code (first 2 digits) and station ID Clast 
4 digits) 
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I 
! 
i 
1 

,(~. " AppenCCALPUFF _input. txt 
\ Basin Electric NE WYO project 

( ) 
, / 

................ 1 

llAug05, Case 7A-l 
4-km CALMETGrid, Hourly Ozone 
---------------- Run title C3'lines) ------------------------------------------

CALPUFF MODEL CONTROL FILE 

INPUT GROUP: :0 -- Input and output File Names 

--------------
Default Name 
------------
CALMET.DAT 

or 
ISCMET.OAT 

or 
PLMMET.OAT 

or 
PROFILE. OAT 

,SURFACE.DAT 
RESTARTB . OAT 

CALPUFF.LST 
CONC.OAT 
OFLX.DAT 
WFLX.DAT 

Type 

input 

input 

input 

input 
input 
input 

'output 
, output 
output 
output 

File Name 
---------

* METDAT = * 
* ISCOAT = * 

* 
* 
* 
* 

PLMOAT = * 
PRFOAT = * SFCOAT = * 
R5TARTB= * 
PUFLST = .\Case7A-l\NEWYO_Ul.LST 
CONOAT = .\case7A-l\NEWYO_ul.cON 
OFOAT = .\case7A-l\NEWYO_Ul_OF.DAT 
WFOAT = .\case7A-l\NEWYO_Ul-WF.DAT 

VISB.DAT output! VISDAT = NEWYO_Ul-VIS.DAT 
RESTARTE.DAT output * RSTARTE= * 
Emi ssi on F; 1 es 

PTEMARB.OAT input 
VOLEMARB.DAT input 
BAEMARB.DAT input 
LNEMARB.DAT input 

other Files 

OZONE.DAT 
VO.OAT 
CHEM.OAT 
H202.0AT 
HILL.OAT 
HILLRCT.DAT 
COASTLN.DAT 
FLUXBDY.DAT 
BCON.DAT 
DEBUG.DAT 
MASSFLX.DAT 
MASSBAL.OAT 
FOG.DAT 

input 
input 
input 
input 
input 
input 
input 
input 
input 
output 
output 
output 
output 

* PTDAT = 
* VOLDAT = 
* ARDAT = 
* LNDAT = 

* 
* 
* 
* 

! OZDAT = E:\AIR\NALL\BASINWYO\OZONE\Wyo01-03.0AT! 
* VOOAT = * 
* CHEMOAT= * 
*'H202oAT= * 
* HILDAT= * 
* RCTDAT= * 
* CSTDAT= * 
* BOYOAT= * 
* BCNDAT= * 
* DEBUG = * 
* FLXDAT= * 
* BALDAT= * 
* FOGDAT= * 

-----------------.-------------~-------------------------------------------------
All file names will be converted to lower case if LCFILES = T 
Otherwise, if LCFILES = F, file names will be converted to UPPER CASE 

T= 1 ower case ! LCFILES = F ! 
F = UPPER CASE 

NOTE: (1) file/path names can be up to 70 characters in length 
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· Appenc_CALPUFF_input.txt 
provision for multiple input files 

lEND! 

Number of CALMET.DAT files for run (NMETDAT) 
Default: 1 

Number of PTEMARB.DAT files for run (NPTDAT) 
Default: 0 

Number of BAEMARB.DAT files for run (NARDAT) 
Default: 0 

Number of VOLEMARB.DAT files for run (NVOLDAT) 
Default: 0 

NMETDAT = 12 

NPTDAT = 0 

NARDAT = 0 

NVOLDAT = 0 

subgroup (Oa)· 

The following CALMET.DAT filenames are processed in sequence if NMETDAT>l 

·Default Name Type. File Name 

none 
none· 
none 
none 
none 
none 
none 
none 
none 
none 
none 
none 

input 
input 
input 
input 
input 
input 
input 
input 
input 
input 
input 
input 

METDAT=E:\AIR\NALL\WYOCMET\CALMET01\WY00101.DAT 
METDAT=E:\AIR\NALL\WYOCMET\CALMET01\WY00102.DAT 
METDAT=E:\AIR\NALL\WYOCMET\CALMET01\WY00103.DAT 
METDAT=E:\AIR\NALL\WYOCMET\CALMET01\WY00104.DAT 
METDAT=E:\AIR\NALL\WYOCMET\CALMET01\WY0010S.DAT 
METDAT=E:\AIR\NALL\WYOCMET\CALMET01\WYo0106.DAT 
METDAT=E:\AIR\NALL\WYOCMET\CALMET01\WY00107~DAT 
METDAT=E:\AIR\NALL\WYOCMET\CALMET01\WY00108.DAT 
METDAT=E:\AIR\NALL\WYOCMET\CALMET01\WY00109.DAT 
METDAT=E:\AIR\NALL\WYOCMET\CALMET01\WY00110.DAT 
METDAT=E:\AIR\NALL\WYOCMET\CALMET01\WY00111.DAT 
METDAT=E:\AIR\NALL\WYOCMET\CALMET01\WY00112.DAT 

INPUT GROUP: 1 -- General run control parameters 

option to run all periods found 
in the met. file (METRUN) Default: 0 ! METRUN = 0 

METRUN = 0 - Run period explicitly defined below 
METRUN = 1 - Run all pe.riods in met. file 

starting date: 
(used oflly if 

METRUN = 0) 

Year (IBYR) -- No default 
Month (lBMO) No default 

Day (lBDY) -- No default 
Hour (IBHR) -- No default 

Base time zone (XBTZ) :..- NO default 
PST = 8., MST = 7. 
CST = 6., EST = 5. 

Length of run (hours) (lRLG) ~- No default 

Number of chem; cal speci es (NSPEC) 
Default: 5 
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IBYR = 2001! 
lBMO = 1! 
IBDY = 1! 
IBHR = l. 

XBTZ = 7.0 

lRLG = 8760! 

NSPEC == 7! 

lEND! 
lEND! 

END! 
END! 
ENOl 
ENOi 
END! 
END! 
END! 
END! 
END! 
ENOi 



.. :AppenCCALPUFF_input.txt 
Number ',ofchemi cal speci es 
to be emitted (NSE) Default: '3 NSE = 5 

Flag to stop run after 
SETUP phase (ITEST), Default: 2 ITEST = 2 
(used to allow checkinQ 
,of the model inputs, flles, etc.) 

ITEST = 1 - STOPS program after SETUP phase 
,ITEST = 2 - continues with execution of, program 

after SETUP 

Restart Confi gurati on: 

Control flag (MRESTART) Default: 0 

o = Do not read or write a restart file 
1 = Read a restart file at the beginning of 

the run ' 
2 = write a restart file durin~ run 
3 = Read a restart file at beglnning of run 

and write a restart file curing run 

Number of periods in Restart 
output cycle (NRESPD) Default: 0 

o = File written only at last period 
,>0 = File updated every NRESPD periods 

MRESTART = 0 

NRESRD = 0 

.. Meteorological Data Format (METFM) 
Default: 1 

lEND! 

METFM = 1 

METFM = 1 - CALMET'binary file (CALMEr.MET) 
METFM = 2 - ISC ASCII file (ISCMET.MET) 
METFM = 3 - AUSPLUME ASCII file (PLMMET.MET) 
METFM = 4 - CTDM plus tower file (PROFILE.DAT) and 

surface parameters file (SURFACE. OAT) 

PG sigma-y is adjusted by the factor (AVETjPGTIME)**0.2 
Averaging 'Time (minutes) (AVET), 

-Default: 60.0 ! AVET = 60. ! 
PGAveraging Time (minutes) (PGTIME) 

Default: 60.,0 ! PGTIME = 60. 

INPUT GROUP: 2 -- Technical options 

vertical distribution used in the 
near field (MGAUSS) Default: 1 MGAUSS = 1 o = uniform 

1 = Gaussian 

Terrain adjustment method 
(MCTADJ) Default: 3 MCTADJ 3 

o = no adjustment 
_______________ l~-~IS~-ty~~_o~teLL~djus~~n~t~----------------------____________________ __ 

2 = simple, CALPUFF-type of terrain 
Page 3 
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· . AppenC_CALPUFF_input.txt 
adjustment 

3 = partial plume path adjustment 

subgrid-scale complex terrain 
flag (MCTSG) 

o = not modeled 
1 = modeled 

Near-field puffs modeled as 
elongated 0 (MSLUG) 

o = no 
1 = yes (slug model used) 

Transitional plume rise modeled? 

Default: 0 

Default: 0 

(MTRANS) Default: 1 
o = no (i .e., final rise only) 
1 = yes (i.e., transitional rise computed) 

Stack tip downwash? (MTIP) Default: 1 
o = no (i.e., 'no stack tip downwash) 
1 = yes (i.e., use stack tip downwash) 

Method used to simulate building 
downwash? (MBDW) 

1 = ISC method 
2 = PRIME method 

Vertical wind shear modeled above 

Default: 1 

stack top? (MSHEAR) Default: 0 
o = no (i.e., vertical wind shear not modeled) 
1 = yes (i.e., vertical wind shear modeled) 

puff splitting allowed? (MSPLIT) 
0= no (i.e., puffs not split) 
1 = yes (i.e., puffs are split) 

Default: 0 

Chemical mechanism flag (MCHEM) Default: 1 
o = chemical transformation not 

modeled 
1 = transformation rates computed 

internally (MESOPUFF II scheme) 
2 = user-specified transformation 

rates used . 
3 = transformation rates computed 

internally (RIVAD/ARM3 scheme) 
4 = secondary organic aerosol formation 
.. computed (MESOPUFF II scheme for OH) 

Aqueous phase transformation flag (MAQCHEM) 
(used only if MCHEM = 1, or 3) Default: 0 

o = aqueous phase transformation 
not modeled 

1 = transformation rates adjusted 
for aqueous phase reactlons 

Wet removal modeled? (MWET) 
o = no 
1 = yes 

Default: 1 

Dry deposition modeled? eMDRY) Default: 1 
o = no 
1 = yes 
(dry deposition method specified 
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MCTSG = 0 

MSLUG = 0 

MTRANS = 1 

MTIP = 1 

MBDW = 1. 

MSHEAR = 0 

MSPLIT = 0 

MCHEM = 1 

MAQCHEM = 0 

MWET = 1 

MDRY = 1 



. AppenC_CALPUFF _input. txt 
for each species in Input Group 3) 

Method used to compute dispersion 
·coeffi ci ents (MDISP) Default: 3 . ! MDISP = 

1 = dispersion coefficients computed from measured values 
of turbulence, sigma v, sigma w 

3 

2 = dispersion coefficients from internally calculated 
sigma v, sigma w using micrometeorological variables 
(u*, w*, L, etc.) 

3 = PG dispersion coefficients for RURAL areas (computed using 
the ISCST mUlti-segment approximation) and MP coefficients in 
urban areas 

4 = same as 3 except PG coefficients computed using 
the MESOPUFF II eqns. 

5 = CTDM sigmas used for stable and neutral conditions. 
For unstable conditions, sigmas are computed as in 
MDISP = 3, described above. MDISP = 5 assumes that 
measured values are read 

sigma-v/sigrna-theta, sigma-w measurements used? (MTURBVW) 
(used only if MDISP = 1 or 5) Default: 3 ! MTURBVW = 3 

1 = use sigma-v or sigma-theta measurements 
from PROFILE.DAT to compute sigma-y 
(valid for METFM = 1, 2, 3, 4) 

2 = use sigma-w measurements 
from PROFILE.DAT to compute sigma-z 
(valid for METFM = 1, 2, 3, 4) 

3 = use both s;gma-(v/theta) and sigma-w 
from PROFILE.DAT to compute sigma-y and sigma-z 
(valid for METFM = 1, 2, 3, 4) 

4 = use sigma-theta measurements 
from PLMMET.DAT to compute sigma-y 
(valid only if METFM = 3) 

Back-up method used.to compute dispersion 
when measured turbulence data are 
missing (MDISP2) Default: 3 ! MDISP2 = 3 
(used only if MDISP = 1 or 5) 

2 = dispersion coefficients from internally calculated 
si gma v, si gma w usi ng mi crometeorol ogi. cal vari ab 1 es 
(u*, w*. L. etc.) 

3 = PG dispersion coefficients for RURAL areas (computed using 
the ISCST mUlti-segment approximation) and MP coefficients in 
urban areas 

4 = same as 3 except PG coefficients computed using 
th~ MESOPUFF II eqns. 

PG sigma-y,z adj. for roughness? 
(MROUGH) 

o = no 
1 = yes 

partial plume penetration of 
elevated inversion? 
(MPARTL) 

o = no 
1 = yes 

Default: 0 

Defau1t: 1 

strength of temperature inversion Default: a 

MROUGH = 0 

MPARTL = 1 

MTINV = 0 
provided in PROFILE.DAT extended records? 

~--------~~~-------------------------------------------------------------

/ 
./ 

o = no (computed from measured/default gradients) 
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Appent~CALPUFF_input.txt 
1 = yes 

PDF used for dispersion under convective conditions? 
Default: 0 MPDF = 0 

(MPDF) 
o = no 
1 = yes 

Sub-Gri d TIBL modul e used for shore 1i ne? 

(MSGTIBL) 
o = no 
1 = yes 

Default: 0 

:Boundary conditions (concentration) modeled? 
Default: 0 

(MBCON) 
o = no 
1 = yes, using formatted BCON.DAT file 
2 = yes, using unformatted CONC.DAT file 

MSGTIBL = 0 

MBCON = 0 

Note: MBCON> 0 requires that the last species modeled 
be 'BCON'. Mass is placed in species BCON when 
generatin~ boundary condition puffs so that clean 
air enterlng the modeling domain can be simulated 
in the same way as polluted air. specify zero 
emission of species BCON for all regular sources. 

Analyses of fogging and icing impacts due to emissions from 
arrays of mechanically-forceo cooling towers can be performed 
using CALPUFF in conjunction with a cooling tower emissions 
processor (CTEMISS) and its associated postprocessors. Hourly 
emissions of water vapor and temperature from each cooling tower 
cell are computed for the current cell configuration and ambient 
conditions by CTEMISS. CALPUFF models the dispersion of these 
emissions and provides cloud information in a specialized format 
for further analysis. output to FOG.DAT is provided in either 
I pl ume mode-' or 'receptor mode' format. 

configure for FOG Model output? 
Default: 0 

(MFOG) 
o = no 
1 = yes 
2 = yes 

- report results in PLUME Mode format 
- report results in RECEPTOR Mode format 

Test options specified to see if 
they conform to regulatory 
values? (MREG) 

o = NO checks are made 

Default: 1 

1 = Technical options must conform to USEPA 
Long Range Transport (LRT) guidance 

METFM 1 or 2 
AVET 60. (min) 
PGTIME 60. (min) 
MGAUSS 1 
MCTADJ 3 
MTAANS 1 
MTIP 1 

MFOG = 0 

MREG = 1 

MCHEM 1 or 3 Cif modeling sox, NOx) 
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.--..,. . 
( \ 

C,) 

!END! 

MWET 
,MDRY 
'MDISP 
MPDF 

'MROUGH 
MPARTL 
SYTDEP 
MHFTSZ 

AppenC_CALPUFF_input.txt 
1 
1 
2 or 3 ° if MDISP=3 
1 if MDISP=2 
o 
1 
550. em) 

° 

INPUT GROUP: 3a, 3b speci es 1 i st 

subgroup (3a) 

The following species are modeled: 

CSPEC = s02 ! !END! 
CSPEC = s04 ! !END! 
CSPEC = NOX ! !END! 

! CSPEC = HN03! !END! 
! CSPEC = N03 ! lEND! 
1 CSPEC = PM10! !END! 
! CSPEC = SOA! lEND! 

GROUP 
SPECIES MODELED EMITTED 

NAME (O=NO, l=YES) (O=NO, l=YES) 
(Limit: 12 

CGRUP, 
characters 

CGRUP, 
in length) 

502 = 1, 1, 
S04 = 1, 1, 
NOX = 1, 1, 
HN03 = 1, 0, 

J N03 = 1, 0, 
! . PM10 = 1, 1, 

SOA = 1, 1, 

!END! 

Dry 

DEPOSITED 
(O=NO, 

l=COMPUTED-GAS 

2=COMPUTED-PARTICLE 

3=USER-SPECIFIED) 

1, 
2, 
1, 
1, 
2, 
2, 
2, 

Note: The last species in (3a) must be 'BCON 1 when using, the 
boundary condition option (MBCON> 0). species BCON should 
typically be modeled as inert (no chern transformation or 
removal) . 

OUTPUT 

NUMBER 
(O=NONE', 
l=lst 

2=2nd 

3= etc.) 

o 
o 
o 
o 
o 
o 
o 

sub~ru~5b)I----------------------------------------------~-------------------
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ARpenC_CALPUFF_input.txt 
The following names are used for species-Groups in which results 
for certain species are combined (added) prior to output. The 
CGRUP name will be used as the species name in output files. 
Use this feature to model specific particle-size distributions 
by treati ng 'each si ze- range as a separate speci es. 
order must be consistent with 3(a) above. 

INPUT GROUP: 4 -- Map projection and Grid control parameters 

projection for all (X,Y): 

.Map projection 
(PMAP) Default: UTM 

UTM universal Transverse Mercator 

PMAP = LCC 

TTM Tangential Transverse Mercator 
LCC Lambert Conformal conic 
PS Polar stereographic 
EM Equatorial Mercator 

LAZA Lambert Azimuthal Equal Area 

False Easting and Northing (km) at the projection origin 
(Used only if PMAP= TTM, LCC, or LAZA) 
(FEAST) Default=O.O FEAST = 0.000 
(FNORTH) Default=O,.O FNORTH = 0.000 

UTM zone (1 to 60) 
(used only if PMAP=UTM) 
(IUTMZN) NO Default 

'Hemi sphere for UTM projection? 
(used only if PMAP=UTM) 
(UTMHEM) Default: N 

N Northern hemisphere' projection 
s Southern hemisphere projection 

,L,at; tude and Long; tude (decimal degrees) 
(used only if PMAP= TTM, LCC, PS, EM, or 
(RLATO) NO Defaul t 
(RLONO) NO Default 

IUTMZN = 0 

UTMH£;M = N 

of projection origin 
LAZA) 

! RLATO = 44.0N 
! RLONO = 10S.Ow 

TTM ,RLONO identifies central (true N/S) meridian of projection 
RLATO selected for convenience 

LCC 

PS 

EM 
LAZA: 

RLONO identifies central (true N/S) meridian of ,projection 
RLATO selected for convenience 
RLONO identifies central (grid N/S) meridian of projection 
RLATO selected for convenience 
RLONO identifies central meridian of prOjection 
RLATO is REPLACED by O.ON (Equator) 
RLONO identifies lonQitude of tangent-point of mapping plane 
RLATO identifies latltude, of tangent-point of mapping plane 

Matching parallel(s) of latitude (decimal degrees) for projection 
(used only if PMAP= LCC or Ps) 
(XLAT1) NO Default ! XLATl = 30.0N 
(XLAT2) NO Default ! XLAT2 = 60.0N 
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AppenC-CALPUFF~input.txt 

'lcc 
.PS 

projection cone slices Lhrough Earth's surface at ~LAT1 and XLAT2 
·projection plane slices through Earth at XLAT1 
(XLAT2 is not used) 

Note: Latitudes and longitudes should be positive, and include a 
letter 'N,S,E, or W indicating north or south latitude, and 
east or west longitude. For example, 
35.9 N Latitude = 35.9N 
118.7 E Longitude = 118.7E 

Datum-region 

The Datum-Region for the coordinates ;s identified by a character 
string. Many mapping products currently available use the model of the 
Earth known as the world Geodetic system 1984 (WGS~G). other local 
models may be in use, and thei r se 1 ecti on in CALMET will make its output· 
consistent with local mapping products. The list of Datum-Regions with 
official transformation parameters is provided by the National Imagery and 
Mapping Agency (NIMA). 

·NlMA Datum - Regions(Examples) 

WGS-G 
NAS-C 
Nws-27 
Nws-84 
ESR-S 

WGs-84 GRS 80 spheroid, Global coverage (WGS84) 
NORTH AMERICAN 1927 clarke 1866 spheroid, MEAN FOR CONUS (NAD27) 
NWS 6370KM Radius, sphere 
NWS 6370KM Radius, spher.e 
ESRI REFERENCE 6371KM Radius, sphere 

Datum-region for output coordinates 
(DATUM) Default: WGS-G 

METEOROLOGICAL Grid: 

Rectangular grid defined for projection PMAP, 
with X the Easting and Y the Northing coordinate 

NO. X grid cells (NX) 
No. Y grid cells (NY) 

No. vertical layers (NZ) 

Grid spacing (DGRIDKM) 

cell face heights 
(ZFACE (nz+l)) 

NO defaul1: 
No default 
NO default 

·No default 
Units: km 

No defaults 
Units: m 

DATUM = NAS-C 

NX = 168 
NY = 118 
NZ = 9 

DGRIDKM = 4 

ZFACE = 9., 20., 50.,100.,250., 500.,750.,1000.,1500., 3500. 

Reference Coordinates 
of SOUTHWEST corner of 

gri d cell (1, 1): 

X coordinate (XORIGKM) 
Y coordinate (YQRIGKM) 

,COMPUTATIONAL Grid: 

No default 
No default 

Units: km 
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Appen~CALPUFF_input.txt 

The 'computational grid is identical to or a subset of the MET. grid. 
The lower left eLL) corner of the computational grid is at grid point 
(IBCOMP, JBCOMP) of the MET. grid. The upper'right CUR) corner of the 
computational grid is at grid point (IECOMP, JECOMP) of the MET. grid. 
The gr.id spacing of the computational grid is the same as the MET. grid. 

x inde~ of LL corner (IBCOMP) 
(1 <= lBCOMP <= NX) 

Y index of LL corner (JBCOMP) 
(1 <= JBCOMP <= NY) 

x index of UR corner (IECOMP) 
(1 <= lECOMP <= NX) 

Y index of UR corner (JECOMP) 
(1 <= JECOMP <= NY) 

No default 

No default 

No default 

No default 

" IBCOMP = 1 

JBCOMP:: 1 

IECOMP = 168 

JECOMP = 118 

SAMPLING Grid (GRIDDEDRECEPTORS): 

The lower left (Ll) corner of the sampling grid is at grid point 
(lBSAMP, JBSAMP) of the MET. grid. The upper right (UR) corner of the 

, sampling ~rid is at grid point (IESAMP, JESAMP) of the MET. grid. 
The sampllng grid must be identical to or a subset of the computational 
grid. It may be a nested grid inside the computational grid. 
The grid spacing of the sampling grid is DGRIDKM/MESHDN. 

!END! 

Logical flag indicating if gridded 
receptors are used (lSAMP) Default: T 
(T=yes, F=no) 

x index of LL corner (IBSAMP) 
(IBCOMP <= IBSAMP <= IECOMP) 

Y index of lL corner'(JBSAMP) 
(JBCOMP <= JBSAMP <= JECOMP) 

x index of UR corner (IESAMP) 
(lBCOMP <= IESAMP <= IECOMP) 

Y index of UR corner (JESAMP) 
(JBCOMP <= JESAMP <= JECOMP) 

Nesting factor of the sampling 
g ri d (MESHDN) 
(MESHDN is an integer >= 1) 

No default 

No default 

No default 

NO default 

Default: 1 

INPUT GROUP: 5 -- output Options 

FILE 
* 

DEFAULT VALUE 
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LSAMP = F , 

IBSAMP = 1 

JBSAMP = 1 

IESAMP = 168 

JESAMP = 118 

MESHDN= 1 

VALUE THIS RUN 
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AppenC-CALPUFF_input.txt 

concentrations (ICON) 1 
Dry Fl uxes (lORY) 1 
Wet Fl uxes (IWET) 1 
Relative Humidity (IVIS) 1 
,(relative humidity file is 

required for visibility 
analysi s) 

Use data compression option in output file? 
(LCOMPRS) Default: T 

* o = Do not create file, 1 = create file 

DIAGNOSTIC MASS FLUX OUTPUT OPTIONS: 

Mass flux across specified boundaries 
for selected species reported hourly? 
(IMFLX) Defaul t: 0 

o = no , 
1 = yes (FLUXBDY.DAT and MASSFLX.DAT filenames 

, are specified in Input Group 0) 

Mass 'balance for each species 
reported hourly? 
(IMBAL) Default: 0 

o = no 
'I = yes (MASSBAL.DAT filename is 

specified in Input Group 0) 

LINE PRINTER OUTPUT OPTIONS: 

Print concentrations (ICPRT) Default: 
print dry fluxes (IDPRT) Default: 
Print wet fluxes (IWPRT) Default: 

, (0 = Do not print, 1 = print) 

'Concentration print interval 
(ICFRQ) in hours Default: 
Dry flux print interval 

Default: (IDFRQ) in hours 
Wet flux print interval 

Default: (IWFRQ) in hours 

Units for Line Printer output 
Default: (IPRTU) 

for for 
concentration Deposition 

1= g/m**3 g/m"<*2/s 
2 = mgjm**3 mg/m**2/s 
3 = ug/m**3 ug/m**2/s 
4 = ng/m**3 ng/m**2/s 
5 = Odour units 

Messages tracking progress of run 
written to the screen ? 

0 
0 
0 

1 

1 

1 

1 

ICON = 1 1 
ID~Y = 11 
IWET = 1 
IVIS = 1 

LCOMPRS = T 

IMFLX = 0 

IMBAL = 0 

ICPRT = 0 
IDPRT = 0 
IWPRT = 0 

ICFRQ = 1 

IDFRQ = 1 

.IWFRQ = 1 

IPRTU = 1 

(IMESG) , Default: 2 IMESG = 2 
o = no 

~--~~------~l-=-yes-(crove~on-step, puff ~~J'----------------------------------------------
2 = yes (YYYY]J]HH, # old puffs, # emitted puffs) 
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SPECIES (or GROUP for combi ned speci es) LIST FOR OUTPUT OPTIONS 

---- CONCENTRATIONS ---- ------ DRY FLUXES ------. --..:--- WET 
FLUXES ------ -- MASS FLUX --

SPECIES 
/GROUP PRINTED? SAVED ON DISK? PRINTED? SAVED ON DISK? PRINTED? 

SAVED ON DISK? SAVED ON DISK? 

------------------------ ---------------
S02 = 0, 1, 0, 1, 0, 

1, ° 
s04 = 0, 1, 0, 1, 0, 

1, ° 
NOX = 0, 1, 0, 1, 0, 

1, 0 

HN03= 0, 1, 0, 1, 0, 
1, 0 

! N03 = 0, 1, 0, 1, 0, 
1, ° 

PM10= 0, 1, 0, 1, 0, 
1, 0 

SOA = 0, 1, 0, 1, 0, 
1, 0 

Note: . species BCON (forMBcON > 0) does not need to be saved on disk. 

OPTIONS FOR PRINTING "DEBUG" QUANTITIES (much output) 

Logical for debug output 
Default: (LDEBUG) F LDEBUG = F ! 

First puff to track 
(IPFDEB) Default: 1 IPFDEB. := 1 

Number of puffs to track 
Default: 1 (NPFDEB)· . 1 NPFDEB = 

Met. period to start output 
(NN1) Default: 1 NN1 = 1 

Met. period to end output 
(NN2) Default: 10 NN2 := 10 

lEND! 

INPUT GROUP: 6a, 6b, & 6c -- subgrid scale complex terrain inputs 

subgroup (6a) 
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---------------

l ,END 

Number of terrain features (NHILL) Default: 0 

'Number of special complex terrain 
receptors CNCTREC) Default: 0 

Terrain and CTSG Receptor data for 
CTSG hills inpu,t in CTDM format? 
(MHILL) No Default 
1 = Hill and Receptor data created 

by CTDM processors & read from 
HILL.DAT and HILLRCT.DAT files 

2 = Hill data created by OPTHILL & 
input below in subgroup (6b); 
Receptor data in subgroup (6c) 

Factor to convert horizontal dimensions Default: 1.0 
to meters CMHILL=l) 

Factor to convert vertical dimensions Default: 1.0 
to meters (MHILL=l) 

x-origin of CTDM system relative to No Default 
CALPUFF coordinate system, in Kilometers (MHILL=l) 

v-origin of CTDM system relative to No Default 
,CALPUFF coordinate system, in Kilometers (MHILL=l) 

subgroup C6b) 

1 ** 
HILL information 

HILL 
1 SCALE 2 

NO. 

xc 
AMAX1 

Ckm) 
(m) 

YC 
AMAX2 

(km) 
(m) 

THETAH ZGRID RELIEF 

(deg.) Cm) (m) 

EXPO 1 

(m) 
Cm) 

subg roup (6c) 

COMPLEX TERRAIN RECEPTOR INFORMATION 

1 

XRCT 
Ckm) 

YRCT 
Ckm) 

ZRCT 
em) 

XHH 

NHILL = 0 

NCTREC = 0 

MHILL = 0 

XHILL2M = 1. 0 

ZHILL2M = 1.0 

XCTDMKM = O.OEOO 

YCTDMKM = ,O.OEOO 

EXPO 2 

(m) 

$CALE 

em) 

Description of Complex Terrain variables: 
xc, YC = coordinates of center of hill 

'THETAH = orientation of major axis of hill (clockwise from 
-------------JlNorth3,-------.-:=-------------------------

ZGRID = Height of the 0 of the grid above mean sea 
... / Page 13 
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level 
AppenCCALPUFF_input.txt 

RELIEF = Height of the crest of the hill above the .gridelevation 
EXPO 1 = Hill-shape exponent for the major axis 
EXPO 2 = Hill-shape exponent for the maj.or axis 
SCALE 1 = Horizontal length scale along the major axis 
SCALE 2 = Horizontal length scale along the minor axis 
AMAX = Maximum allowed axis length for the major axis 
BMAX = Maximum allowed axis length for the major axis 

XRCT, YRCT = coordinates of the complex terrain receptors 
ZRCT = Height of the ground (MSL) at the complex terrain 

Receptor . 
XHH = Hill number· associated with each complex terrain receptor 

(NOTE: MUST BE ENTERED AS A REAL NUMBER) 

** 
NOTE: DATA for each hill and CTSG receptor are treated as a separate 

input subgroup and therefore must end with an input group terminator. 

INPUT GROUP: 7 chemical parameters for dry deposition of gases 

SPECIES DIFFUSIVITY ALPHA STAR REACTIVITY MESOPHYLL 
RESISTANCE HENRY'S LAW COEFFICIENT 

NAME (cm**2/s) 
(dimensionless) 

(s!cm) 

s02 = 
0.04 ! 

NOX =: 

3.5 ! 

1000. , 

1., 

8. , 

8. , 

HN03 
0.00000008 ! 

!END! 

0.1509, 

0.1656, 

0.1628, 1. , 18. , 

INPUT GROUP: 8 -- size parameters for dry deposition of particles 

! 
! 
!END! 

For SINGLE SPECIES, the mean and standard deviation are used to 
compute a deposition velocity for NINT (see group 9) size-ranges, 
and these are .then averaged to obtain a mean deposition veloclty. 

For GROUPED SPECIES, the size distribution should be explicitly 
specified (by the 'species' in the group), and the standard deviation 
for each should be entered as O. The model will then use the 
deposition velocity for th.e stated mean diameter. . 

SPECIES 
NAME 

s04 = 
N03 =: 

PM10 =: 

SOA = 

GEOMETRIC MASS MEAN 
DIAMETER 
(mi crons) 

0.48, 
0.48, 
2.5 , 
0.48, 
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AppenC-CALPUFF_input.txt 

. INPUT GROUP: 9 -- Miscellaneous dry deposition parameters 

lEND! 

Reference 
(RCUTR) 
Reference 
(RGR) 

cuticle resistance (sjcm) 
Default: 30 

ground resistance (sjcm) 
Default: 10 

Reference pollutant reactivity 
(REACTR) Default: 8 

Number of particle-size intervals used to 
evaluate effective particle deposition velocity 
(NINT) Default: 9 

vegetation state in unirrigated areas 
(IVEG) Defau 1 t: 1 

IVEG=l for active and unstressed vegetation 
IVEG=2 for active and stressed vegetation 
IVEG=3 for inactive vegetation 

INPUT GROUP: 10 -- Wet Deposition Parameters 

RCUTR = 30.0 

RGR = 10.0 

REACTR = 8.0 ! 

NINT = 9 

IVEG = 1 

scavenging coefficient -- Units: (sec)**(-I) 

! 
! 
I 
lEND! 

Pollutant 

502 = 
S04 = 

HN03 = 
N03 = 

PMI0 = 
SOA = 

Liquid precip. 

3.0E-OS, 
1. OE-04, 
6. OE-OS , 
1.OE-04, 
1. OE-04, 
1.0E-04, 

Frozen precip. 

O.OEOO 
3.0E-05 

O.OEOO 
3.0E-:-05 
3.0E-.OS 
3.0E-05 

INPUT GROUP: 11 -- chemistry Parameters 

Ozone data input option (MOZ) Default: 1 
(used only if MCHEM = 1, 3, or 4) 

o = use a monthly background ozone value 
1 = read hourly ozone concentrations from 

the OZONE.DAT data file 

MOZ =' 1 

Monthly ozone concentrations 
----~------~CUS~~~-MEH~~,-er-4-afl~-------------------------------------------­

MOZ = 0 or MOZ = 1 and all hourly 03 data missing) 
, __ > Page 15 . 
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.AppenCCALPUFF_input.txt 
(BCK03) in .ppb Default: 12*80. 
! BCK03 = 30.00, 36.00, 40.00, 41.00, 46.00, 47.00, 49.00, 50.00, 39.00, 

35.00, 31.00, 30.00 ! 

Monthly. ammonia concentrations 
(used only if MCHEM = 1,. or 3) 
(BCKNH3) in ppb Default: 12*10. 
! BCKNH3 = 10.00, 10.00, 10.00, 10.00, 10.00, 10.00, 10.00, 10.00, 10.00, 

10.00, 10.00, 10.00 ! 

Nighttime s02 loss rate (RNITE1) 
in percent/hour Default: 0.2 

Nighttime NOx loss rate (RNITE2) 
in percent/hour Default: 2.0 

Nighttime HN03 formation rate (RNITE3) 
in percent/hour Default: 2.0 

H202 data inRut option (MH202) Default: 1 
(used only if MAQCHEM = 1) 

o = use a monthly background H202 value 
1 = read hourly H202 .concentrations from 

the H202.DAT data file 

Monthly H202 concentrations 

RNITE1 = .2 ! 

RNITE2 = 2.0 

RNITE3 = 2.0 

MH202 = 1 

(used only if MQACHEM = 1 and 
MH202 = 0 or MH202 = 1 and all hourly H202 data missing) 

(BCKH202) in ppb Default: 12*1. 
! BCKH202 = 1. 00 , 1. 00 , 1. 00, 1. 00, 1. 00, 1. 00, L 00, 1. 00 J 1. 00 ,1. 00, 1. 00, 

1.00 ! 

--- Data for SECONDARY ORGANIC AEROSOL (SOA) option 
(used only if MCHEM = 4) 

The SOA module uses monthly values of: 
Fine particulate concentration in ug/mA3 
organic fraction of fine particulate 
VOC / NOX ratio (after reaction) 

to characterize the air mass when computing 
the formation of SOA from voc.emissions. 
Typical values for several di.stinct air mass 

(BCKPMF) 
(OFRAC) 
(VCNX) 

types are: 

Month 1 2 3 4 5 6 7 8 9 10 11 12 
Jan Feb Mar Apr May Jun Jul Aug sep Oct NOV Dec 

clean Continental 
BCKPMF 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 
OFRAC .15 .15 .20 .20 .20 .20 .20 .20 .20 .20 .20 .15 
VCNX 50. 50. 50. SO. 50. 50. 50. 50. 50. 50. 50. 50. 

c1 ean Mari ne (surface) 
BCKPMF .5 .5 .5 .5 .5 .5 .5 .5 .5 .5 .5 .5 
OFRAC .25 .25 .30 .30 .30 .30 .30 .30 .30 .30 .30 .25 
VCNX 50. 50. 50. 50. 50. 50. SO. 50. 50. 50. 50. 50. 

urban - low biogenic (controls present) 
BCKPMF 30. 30. 30. 30. 30. 30. 30. 30. 30. 30.. 30. 30. 
OFRAC .20 .20 .25 .25 .25 .25 .25 .25 .20 .20 .20 .20 
VCNX 4. 4. 4. 4. 4. 4. 4. 4. 4. 4. 4. 4. 

'urban - high biogenic (controls present) 
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) ·BCKPMF 60. '60. 60. 

AppenC-CALPuFF_input.txt 
60 . 60. 60 . 60 . '60 . 60. '60. 

OFRAC .25 .25 .30 .30 .30 ."55 .55 .55 .35 .35 
YCNX 15. 15. 15. 15. 15. 15. 15. 15. 15. 15. 

Regional plume 
'BCKPMF 20. 20. 20. 20. 20. 20. 20. 20. 20. 20. 
OFRAC .20 .20 .25 .35 .25 .4'0 .40 .40 .30 .30 
VCNX 15. 15. 15. 15. 15. 15. 15. 15. 15. 15. 

Urban - no controls present 
BCKPMF 100. 100. 100. 100. 100. 100. 100. 100. 100. 100. 

"OFRAC .30 .30 .35 .35 .35 .55 . 55 .55 .35 .35 
VCNX 2. 2. 2. 2. 2. 2. 2. 2. 2. 2. 

Default: clean continental 
! BCKPMF = 1.00, 1.00, 1.00, 1.00, 1.00, 1.00, 1.00, 1.00, 

1.00 ! 
OFRAC = 0.15, 0.15, 0.20, 0.20, 0.20, 0.20, 0.20, 0.20, 

0.15 
! VCNX = 50.00, 50.00, 50.00, 50.00, 50.00., 50.00, 50.00, 

50.00, 50.00, 50.00 ! 

lEND! 

INPUT GROUP: 12 -- Misc. Dispersion and computational parameters 

Horizontal size of puff (m) beyond which 
time-dependent dispersion equations (Heffter) 
are used to determine s;gma-y and . 
sigma-z (SYTDEP) . Default: 550. 

switch for using Heffter equation for sigma z 
as above (0 = Not use Heffter; 1 = use Heffter 
(MHFTSZ) Default: 0 

stability class used to determine plume 
growth rates for puffs above the boundary 

Default: 1 ayer (JSUP) 

Vertical dispersion constant for stable 
.condi ti ons (k1 in Eqn. 2.7-3) (CONK1) Default: 

vertical dispersion constant for neutral/ 
unstable conditions (k2 in Eqn. 2.7~4) 
(CONK2) Default: 

Factor for determining Transition-point from 
Schulman-scire to Huber-snyder Building Downwash 
scheme (S5 used for Hs < Hb + TBD * HL) 

5 

0.01 

0.1 

(TBD) . Default: 0.5 
TBD < 0 ==> always use Huber-snyder 
TBD = 1.5 ==> always use schulman-scire 

. TBD = 0.5 --> ISC Transition-point 

60'. 60. 
.35 .25 
15. 15. 

20. 20. 
.30 .20 
15. 15. 

100. 100 . 
.35 .30 

2. 2. 

1.00, 1.00, 1.00, 

0.20, 0.20, 0.20, 

50.00, 50.0~, 

SYTD~P = 5.5E02 

MHFTSZ.= 0 

JSUP = 5 

CONK1 = .01 

CONK2 = .1 

TBD = .5 

Range of 1 and use categori es for whi ch 
--'-------.u""Mr.,J.,'ban-di-sp-eTSTofl is asstlme"CI,--------------------------­

(IURB1, IURB2) Default: 10 IURBI = 10 
"'-./ page 17 

DEQ/AQO 000379 



19 ! IURB2 = 19 

Site characterization parameters for single-point Met data files --------­
(needed for METFM = 2,3,4) 

Lancj use category for modeling domain 
. (ILANDUIN) Default: 20 ILANDUIN = 20 

Roughness length (m) for modeling domain 
(ZOIN) Default: 0.25 ZOIN = .25 

Leaf ·area index for modeling domain 
(XLAIIN) Default: 3.0 XLAIIN = 3.0 

Elevation above sea level (m) 
(ELEVIN) Default: 0.0 ELEVIN = .0 ! . 

Latitude (degrees) for met location 
(XLATIN) . Default: -999. XLATIN = -999.0 

Longitude (degrees) for met location 
XLONIN = -999.0 

specialized information for interpreting single-point Met data files ----­

Default: (XLONIN) -999. 

Anemometer height (m) (used only if METFM = 2,3) 
(ANEMHT)' Default: 10. 

Form of lateral turbulance data in PROFILE.DAT file 
(used only if METFM =4 or MTURBVW = 1 or 3) 
(ISIGMAV) Default: 1 

o = read sigma-theta 
1 = read sigma-v 

choice of mixing heights (used only if METFM = 4) 
(IMIXCTDM) Default: 0 

o = read PREDICTED mixing heights 
1 = read OBSERVED mi xi ng hei ghts . 

Maximum length of a slug (met. grid units) 
(XMXLEN) Defaul t: 1. 0 

Maximum travel distance of a puff/slug (in 
grid units) during one sampling step 
(XSAMLEN) Default: 1.0 

Maximum Number of slugs/puffs release from 
nne source during one time step 
(MXNEW) Default: 99 

Maximum Number of sampling steps for 
one puff/slug during one time step 
(MXSAM) Default: 99 

Number of iterations used when computing 
the transport wind for a sampling step 
that includes gradual rise (for CALMET 
and PROFILE winds) 
(NCOUNT) Default: 2 

Minimum Sigma y for a new puff/slug em) 
(SYMIN) Default: 1.0 
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! ANEMHT = 10.0 

ISIGMAV = 1 

IMIXCTDM = 0 

XMXLEN = 1.0 

XSAMLEN = 1. 0 

MXNEW = 99 

MXSAM = 99 

NCOUNT = 2 

SYMIN = 1.0 



(' > 
, 

./ 

AppenC-CALPUFF_;nput.txt 
·Minimum sigma 'Z for a new puff/slug (m) 
CSZMIN) Default: 1.0 

Default minimum turbulence velocities 
sigma-v ·and s;gma-w for each 
'stability ··class (m/s) 

Default SVMIN (SVMIN(6) and SWMIN(6» .50, .50, 
Default SWMIN .20, .12, 

stability Class A B 

SZMIN = 1.0 

. 50, .50, .50, .50 

.08, .06, .03, .016 

C D E F 

O.soot 

O.OlG! 

SVMIN = 0.500, 0.500, 0.500, 0.500, O.~OO, 

SWMIN = 0.200, 0.120, 0.080, 0.060, 0.030, 

Divergence criterion for dw/dz across puff 
used to initiate adjustment for horizontal 
convergence (1/5) 
partial adjustment starts at CDIV(l), and 
full adjustment is reached at CDIV(2) 
(CDIV(2» Default: 0.0,0.0 CDIV = 0.0, 0.0 

Minimum wind speed (m/s) allowed for 
non-calm conditions. Also used as minimum 
speed r~turned when using power-law 
extrapolation toward surface 
(WSCALM) Default: 0.5 WSCALM = .5 ! 

Maximum mixing height (m) 
(XMAXZI) Defau1t: 3000. XMAXZI = 3000.0 

Minimum mixing height (m) 
CXMINZI) Default: 50.' XMINZI = 50.0 ! 

Default wind speed classes 
5 upper bounds (m/s) are entered; 
the 6th class has no upper limit 
CWSCAT(5» Default 

ISC RURAL 
(10.·8+) 

Wind speed Class 

1.54, 3.09, 5.14, 8.23, 10.8 

1 2 3 4 5 

! WSCAT = 1.54, 3.09, 5.14, 8.23, 10.80 

6efault wind speed profile power-law 
exponents for stabilities 1-6 
(PLXO(6» Default 

ISC RURAL 
ISC URBAN 

St~bility Class 

ISC RURAL values 
.07, .07, .10, .15, .35, .55 
.15, .15, .20, .25, .30, .30 

A B c D E F 

! PLXO 7 0.07, 0.07, 0.10, 0.15, Q.35, 0.55 
\ 

Default potential temperature gradient 
for stable classes E, F (degK/m) 
(PTGO(2» Default: 0.020, 0.035 . 

! ~~~Z6~6S5~------------------------
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. AppenC_CALPUFF_i nput. txt 
Default :plume path coefficients for 
each stability class (used when option . 
for partial plume height terrain adjustment 
is selected -- MCTADJ=3) 
(PPC(6» Stability Class 

Default PPC 
A 

.50, 
B 

.50, 
C 

.50, 
D 

.50, 
E 

.35, 
F 

.35 

PPC = 0.50, 0.50, 0.50,0.50, 0.35, 0.35 

slug-to-puff transition criterion factor 
equal to sigma-Y/length of slug 
CSL2PF) Default: 10. 

puff-splitting control variables ------------------------

VERTICAL SPLIT 

Number of puffs that result every time a puff 
is split - nsplit=2 means that 1 puff splits 
into 2· 
(NSPLIT) Default: 3 

Time(s) of a day when split puffs are eligible to 
be spl it once agai n; ·thi sis typi cally set once 

. per day, around sunset before nocturnal shear develops. 
24 values: ° is midnight (00:00) and 23 is 11 PM (23:00) 

SL2PF = 10.0 

NSPLIT = 3 ! 

O=do not re-split l=eligible for re-split 
(IRESPLIT(24)) Default: Hour 17 = 1 
! .IRESPLIT = 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0,0,0,0,0 

split is allowed only if last: hour's mixing 
height (m) exceeds a minimum value 
(ZISPLIT) Default: 100. 

split is allowed only if ratio of last hour's 
mixing ht to the maximum mixing htexperienced 
by the puff is less than a maximum value (this 
postpones a split: until a nocturnal layer develops) 
(ROLDMAX) . Default: 0.25 

HORIZONTAL SPLIT 

Number of puffs that result every time a puff 
is split - nsplith=5 means that 1 puff splits 
into 5 
(NSPLITH) . Default: 5 

Minimum sigma-y (Grid Cells units) of puff 
before it may be split 
CSYSPLITH) Default: 1.0 

Minimum puff elongation rate CSYSPLITH/hr) due to 
wind shear, before it may be split 
CSHSPLITH) Default: 2. 

Minimum concentration (g/mA3) of each 
species in puff before it may be split 
Enter array of NSPEC values; if a sin9le value is 
entered, it will be used for ALL speCles 
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ZISPLIT = 100.0 

ROLDMAX = 0.25 

! NSPLITH == 5 

SYSPLITH = 1.0 

SHSPLITH = 2.0 



I 

lEND! 

· {CNSPLITH) 
AppenCCALPuFF_input.txt 

Default; 1.·0E-07 CNSPLITH = l.·OE-07 

Integration control variables ------------------------

.Fraciional conver~ence criterion for numerical SLUG 
·.sampl i ng i ntegratl on 
(EPSSLUG) Default: 1.0e-04 EPSSLUG = 1.0E-04 

Fractional convergence criterion for numerical AREA 
source integration 
(EPSAREA) Default: 1.0e-06 EPSAREA = 1.0E-06 

Trajectory step-length (m) used for numerical rise 
integration 
{DSRISE) Default: 1.0 ! DSRISE = 1.0 

Boundary condition (BC) Puff control variables -----------------------­

Minimum height (m) to which BC puffs are mixed as they are emitted 
(MBCON=2 ONLY). Actual height is reset to the current mixing height 
.at the release point if greater than this minimum. . 
{HTMINBC) Default: 500. ! .HTMINBC = 500. 

search radius Ckm) about a receptor for sampling nearest BC puff. 
BC puffs are typically emitted with a spacing of one grid cell 

·length, so the search radius should be greater than DGRIDKM. 
{RSAMPBC) . Default: 10. ! RSAMPBC = 10 . .! 

Near-surface depletion adjustment to concentration profile used when 
sampling Be puffs? ' 
,(MDEPBC) Default: 1 ! MDEPBC = l. 

o = concentration is NOT adjusted for depletion 
1 = Adjust Concentration for depletion 

INPUT GROUPS: 13a, 13b, 13c, 13d -- point source parameters 

subgroup C13a) 

Number of point sources with 
"parameters provided below (NPT1) No default NPTl = 1 

units used for point source 
'emissions below (IPTU) Default: 1 IPTU = 3 

1 = 9/S 
2 = kg/hr 
3 = lb/hr 
4 = tons/yr, 
5 = odour Unit * m**-3/s (vol. fl ux of odour compound) 
6 = odour Unit * m**3/mi n, 
7 = metric tons/yr 

---------f,NUlllb-er of soarce=sp-ect-e"s---------------------------­
combinations with variable 
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IENDI 

· Appen<=-.CALPUFF_input.txt 
·emi ssions scaling factors 
provided below in (13d) (NSPT1) Default: ° 
Number of point sources with 
variable emi~sion parameters 
provided in external file 

(If NPT2 > 0, these point 
source emissions are read from 
the file: PTEMARB.DAT) 

(NPT2) No default 

Subgroup (13b) 

a 
POINT SOURCE: CONSTANT DATA 

c 

NSPT1 = ° 

NPT2 = ° 

b 

Source X UTM Y UTM stack Base stack Exit Exit Bldg. 
Emission 

No. coordi nate. coordi nate Height Elevation Diameter Vel. Temp. Dwash 
Rates 

(km) Ckm) Cm) (m) (m) Cm/s) (deg. K) 
------ ---------- ---------- ------ ------ -------- -----.---

XX, 

1 I SRCNAM = UNIT11 
1 ! X = -35.27, 41.80, 152.4, 1292.6, 5.72, 30.54, 377.6, 

0.0, 0.0, xx, XX ! 
1 ! FMFAC = 1.0 ! lEND! 

a 
Data for each source are treated as a separate input subgroup 
and therefore must end with an input group terminator. 

SRCNAM is a 12-character name for a source 
(NO default) 

0, xx, XX, 

X is an array holding the source data listed by the column headings 
(NO default) 

b 

SIGYZI is an array holding the initial sigma-y and sigma-z (m) 
(Default: 0.,0.) 

FMFAC is a vertical momentum flux factor (0. or 1.0) used to represent 
the effect of rain-caps or other. physical configurations that 
reduce momentum ri se associ ated w; th the actual ex; t vel oei ty . 
(Default: 1.0 -- full momentum used) 

O. = NO building downwash modeled, 1. = downwash modeled 
NOTE: must be entered as a REAL number (i,e., with decimal point) 

c 
An emission rate must be entered for every pollutant modeled. 
Enter emission rate of zero for secondary pollutants that are 
modeled, but not emitted. Units are specified by IPTU 
(e.g. 1 for g/s). 

subgroup C13c) 
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Source 
NO. 

a 

BUILDING DIMENSION DATA FOR SOURCES SUBJECT TO DOWNWASH 

a 
Effective building height, width, length ·and x/v offset (in meters) 
every 10 degrees. LENGTH, XBADJ, and VBADJ are only needed for 
MBDW=2 (PRIME downwash opti'on) 

Building height, width, length, and x/v offset from the source are treated 
.as a separate input subgroup for each source and therefore must end with 
an input group terminator. 

subgroup (13d) 

a 
POINT SOURCE: VARIABLE EMISSIONS DATA 

Use this sub~roup to describe temporal variations in the emission 
rates given ln 13b. Factors entered multiply the rates in 13b. 
skip sources here that have constant emissions. For more elaborate 
variation in source parameters, use PTEMARB.DAT and NPT2 > o. 
IVARV determines the type of variation, and is source-specific: 
(IVARY) Default~ 0 

o = Constant 
1 = Diurnal cycle 
2 = Monthly cycle 
3 = Hour & Season 

4 = speed & stab. 

5 Temperature 

a 

(24 scaling factors: hours 1-24) 
(12 scaling factors: months 1-12) 
(4 groups of 24 hourly scaling factors, 
where first group is DEC-JAN-FEB) 

(6 groups of 6 scaling factors, where 
first group is stability class A, 
and the speed classes have upper 
bounds (m/s) defined in Group 12 

(12 scaling factors, where temperature 
classes have upper bounds (c) of: 
0, 5, 10, 15, 20, 25, 30, 35, 40, 
45, 50, 50+) 

Data for each sped es are treated as a separate ·input subgroup 
and therefore must end with an input group terminator. 

INPUT GROUPS: 14a, 14b, 14c, 14d -- Area source parameters 

subgroup C14a) 

Number of .polygon area sources with 
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!END! 

. AppenC-CALPUFF_input.txt 
paramete rs speci fi ed ·be low (NAR1) No default NARl = 0 .1 

Units used for area source 
emissions below CIARU) 
. 1 = g/m**2/s 

2 = kg/m**2/hr 
3 = lb/m**2/hr 

Default: 1 IARU = 1 

. 4 = tons/m**2/yr 
5 = odour unit * m/s (vol. 
'6 = odour unit * m/min 

flux/m**2 of odour compound) 

7 = metric tons/m**2/yr 

Number of source-species 
combinations with variable 
emissions scaling factors 
provided below in (14d) (NSAR1) Default: 0 

Number of buoyant polygon area sources 
with variable location and emission' 
parameters (NAR2) No default 
(If NAR2 > 0, ALL parameter data for 
these sources are read from the file: BAEMARB.DAT) 

NSARl = 0 

NAR2 = 0 

subgroup (14b) 

a 
AREA SOURCE: CONSTANT DATA 

Source 
No. 

Effect. 
Height 

(m) 

Base 
Elevation' 

(m) 

Initial 
sigma z 

(m) 

b 
Emission 
Rates 

a . 
Data for each source are treated as a separate input subgroup 
and therefore must end with an input group terminator. 

b . 
An emission rate must be entered for every pollutant modeled. 
Enter emission rate of zero for secondary l:lOllutants that are 
modeled, but not emitted. units are specified by IARU 
(e.g. 1 for g/m**2/s). 

subgroup (14c) 

. Source 
No. 

a 

COORDINATES (UTM-km) FOR EACH VERTEX(4) OF EACH POLYGON 

a 
ordered list of X followed by list of Y, grouped by source 

Data for each source are treated asa separate input subgroup 
and therefore must end with an input group terminator. 
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, ' 

,AppenC_CALPUFF_input.txt 

subgroup (14d) 

a 
AREA SOURCE: VARIABLE EMISSIONS DATA 

use this sub9roup to describe temporal variations in the emission 
rates given 1n 14b. Factors entered multiply the rates in 14b. 
skip sources here that have constant emissions. ,For more elaborate 
variation in source parameters, use BAEMARB.DAT and NAR2 > O. 

IVARY determines the type of variation, and is source-specific: 
(IVARY) Default: ° ° ~ Constant 

1 ~ Diurnal cycle (24 scaling factors: hours ~-24) 
2 ~ Monthly cycle (12 scaling factors: months 1-12) 
3 = Hour & Season (4 groups of 24 hourly scaling factors, 

where first group is DEC-JAN-FEB)' 
4 = . speed & stab. (6 groups of 6 scaling factors, where 

first group is Stability Class A, . 
and the speed classes have upper 
bounds (m/s) defined in Group 12 

S ~ Temperature (12 scaling factors, where temperature 
classes have upper bounds (c) of: 
0, .s, 10, 15, 20, 25, 30, 35, 40, 
45, 50, 50+) 

a 
Data for each species are treated as a separate input subgroup 
and therefore must end with an input group terminator. 

--~-----------------~----------------------------------------------------------

INPUT GROUPS: 15a, 15b, 15c -- Line source parameters 

.... _-------------
subgroup (lSa) 

Number of buoyant line sources 
with variable location and emission 
parameters (NLN2) No default 

(If NLN2 > 0, ALL parameter data for 
these sources are read from the file: LNEMARB.DAT) 

Number of buoyant line sources (NLINES) No default 

units used for line source 

NLN2 = 0 

NLINES = 0 

emissions below (ILNU) Default: 1 ILNU = 1 
1 = gls 
2 = kg/hr 
3 = lb/hr 

------------------4 tan-s1~~I--------------------------~----------------------------------
5 = odour Unit * m**3/s (vol. flux of odour compound) 

page 25 

DEQ/AQD 000387 



AppenCCALPUFF_input.txt 
6 = odour Unit * m**3/min 
7 = metric tons/yr 

Number of s6urce-species 
combinations with variable 
emissions scaling factors 
provided below in (lSc) (NSLN1) Default: 0 NSLNl = 0 

Maximum number of segments used to model 
each line (MXNSEG) Default: 7 ! MXNSEG = 7 

The following variables are required only if NLINES > O. 'They are 
used in the buoyant line source plume rise calculations. 

Number of distances at which 
transitional rise is computed 

Default: 6 NLRISE = 

Average building length (XL) 

Average building height (HBL) 

Average building width (WBL) 

Average line source wi dth (WML) 

Average separation between buildings (DXL) 

No ,default 
(in meters) 

No default 
(in meters) 

No default 
(in meters) 

No default 
(in meters) 

No default 
(in meters) 

XL = .0 

HBL = .0 

WBL = .0 

WML = .0 

DXL = .0 

! 

Average buoyancy parameter (FPRIMEL) No default ! 
(i n m*,*4/s**3) 

FPRIMEL = 

lEND! 

Subgroup C15b) 

BUOYANT LINE SOURCE: CONSTANT DATA 

a 
Source Beg. X Beg. Y End. X End. Y Release 
Emission 

NO. coordinate coordinate coordinate coordinate Height 
Rates 

(km) (km) (km) (km) (m) 
.------ ---------- ---------- --------- ---------- -------

---------

a 
Data for each source are treated as a separate input subgroup 
and therefore must end with an input group terminator. 

b 
An emission rate must be entered for every pollutant modeled. 
Enter emission rate of zero for secondary pollutants that 'are 
modeled, but not emitted. units are specified by.ILNTU 
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Elevation 

(m) 
---------

6 

.0 



("-) 

(e.g. 1 for g/s). 
AppenC.CALPUFF _input .·txt 

subgroup (lSc) 

a 
BUOYANT LINE SOURCE: VARIABLE EMISSIONS DATA 

. Use this sub~roup to describe temporal variations in the emission 
rates given 1n ISb. Factors entered multiply the rates in' ISb. 
skip sources here that have constant emissions. 

IVARY determi nes the type of vari ation, and is source-specifi c: 
{IVARY) Default: 0 

o = constant 
1 = Diurnal cycle 
2 = Monthly cycle 
3 = Hour & Season 

speed & Stab. 

(24 scaling factors: hours 1-24) 
(12 scaling factors: months 1-12) 
(4 grouRs of 24 hourly scaling factors, 
where first group is DEC-JAN-FEB) 

(6 groups of 6 scaling factors, where 
first group is stability class A, 
and the speed classes have upper 
bounds (m/s) defined in Group 12 

4 = 

5 Temperature (12 scaling factors, where temperature 
classes have upper bounds (c) of: 
0, 5, 10, 15, 20, 25, 30, 35, 40, 
4S, 50, SO+) 

a . 
Data for each species are treated as a separate input subgroup 
and therefore must end with an input group terminator. 

INPUT GROUPS: 16a, 16b, 16c -- volume source parameters 

subgroup (16a) 

Number of volume sources with 
parameters provided in 16b,c (NVL1) 

Units used for volume source 
'em; ssi ons below in 16b (IVLU) 

1 = 9/S 
2 = kg/hr 
3 ;:: lb/hr 
4 = tons/yr 

No default 

Default: 1 

NVLl = 0 

IVLU = 

5 ;:: odour Unit * m**3/s (vo1. flux of odour compound) 
6 = odour unit * m**3/min 
7 = metric tons/yr 

1 

Number of source-species 
~--~~----~eema4fla~~5-W4~~a~4ah+lee--------------------------------------------------------­

'emissions scaling factors 
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!END! 

provided helow in C16c) 
AppenC_CALPUFF_input.txt 

(NSVL1) Default: 0 

Number of volume sources with 
variable location and emission 
parameters (NVL2) NO default 

(If NVL2 > 0, ALL parameter data for 
these sources are read from the VOLEMARB.DAT file(s) ) 

NSVLl =' 0 

NVL2 = 0 

subgroup (16b) 

a 

VOLUME SOURCE: CONSTANT DATA 

XUTM 
coordinate 

(km) 

Y UTM 
coordinate 

(km) 

Effect. 
Height 

(m) 

a 

Base 
Elevation 

em) 

Initial 
sigma y 

em) 

Initial 
sigma z 

em) 

Data for each source are treated as a separate input subgroup 
and therefore must end with an input group terminator. 

b' 
An emission rate must be entered for every pollutant modeled. 
Enter emission rate of zero for secondary pollutants that are 
modeled, but not emitted. units are specified by IVLU 
(e.g. 1 for g/s). 

subgroup (16c) 

a 
VOLUME SOURCE: VARIABLE EMISSIONS DATA 

Use this sub9roup to describe temporal variations in the emission 
rates given 1n 16b. Factors entered multiply the rates in 16b. 
Skip sources here that have constant emissions. For more elaborate 
variation in source parameters, use VOLEMARB.DATand NVL2 > O. 

IVARY de.termi nes the type of variation, and is source-specifi c: 
(IVARY) Default: 0 

o = Constant 
1 = Diurnal cycle (24 scaiing factors: hours 1-24) 

b 
Emission 
Rates 

2 = Monthly cycle (12 scaling factors: months 1-12) 
3 = Hour & Season (4grou~s of 24 hourly scaling factors, 

where first group is DEC-JAN-FEB) 
4 = Speed & Stab. (6 groups of 6 scaling factors, where 

first group is stability class At 
and the speed classes have upper 
bounds (m/s) defined in Group 12 

5 = Temperature (12 scaling factors, where temperature 
classes have upper boundsCc) of: 
0, 5, 10, 15, 20, 25, 30, 35, 40, 
45, 50, 50+) 
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~--. 

/ \ 
) 

AppenC-CALPUFF_input.txt 

a 
Data for each species are treated as a separate input subgroup 
and therefore must end with an input group terminator. 

INPUT GROUPS: 17a & 17b -- Non-gridded"Cdiscrete) receptor information 

---------------
subgroup e17a) 
---------------

Number of non':'griddea receptor.s CNREC) NO default NREC = 751 

tEND! 

---------------
subgroup (17b) 
---------------

a 
NON-GRIDDED (DISCRETE) RECEPTOR DATA 
------------------------------------

X UTM Y UTM Ground Height b 
Receptor coordinate coordinate Elevation Above Ground 

__ No. Ckm) Ckm) em) Cm) 
(" ) 1!------ ---------- ---------- --------- ------------

X = 200.0833, -23.1826, 853, or !ENO! Badlands NP "" / "2! X= " 201. 3758. -23.1408, 865, Ot !END! Badlands NP 
3! X= 202.6682, -23.0988, 850, O! !END! Badlands NP 
4! X= 200.0256, -21. 3932, 853, O! lEND! Badlands NP 
5! X= 201. 3177, -21. 3515, 853, o! END! Badlands NP 
6t" X = 202.6098, -21.3094, 853, O! END! Badlands NP 
7! X = 203.902, -21.2671, 852, Ot END! Badlands NP 
8! X = 205.194, -21.2245, 853, O! END! Badlands NP 
9! X= 221. 9904, -20.6466, 791, or END! Badlands NP 
10! X = 223.2824, -20.6002, 789, O! END! Badlands NP 
11! X = 224.5744, -20.5536, 789, O! ENOl Badlands NP 
121 X = 225.8663, -20.5067, 792, 01 END! Badlands NP 
13! X = "227.1583, -20.4596, 789, O! ENOl Badlands NP 
141 X = 228.4502, -20.4122, 768, or ENDl Badlands NP" 
15! X= 198.6762, -19.6453, 853, O! lEND! Badlands NP 
16! X= 199.968, -19.6039, 853, O! lEND! Badlands NP 
171 X= 201. 2597, -19.5621, 853, O! lEND! Badlands NP 
18! X= 202.5514, -19.5201, 853, OJ !END! BadlandsNP 
19! X = 203.8432, -19.4778, 860, O! !END! Badlands NP 
20! X = 205.1349, -19.4352, 910, 01 IENDl Badlands NP 
21! X= 206.4266, -"19.3924, 853, O! lEND! Badlands NP 
22! X= 207.7183, -19.3493, 848, O! !END! Badlands NP 
23! X= 209.01, -19.3059, 853, 01 lEND! Badlands NP 
24! X= 220.6349, -18.9035, 792, O! lEND! Badlands NP 
251 X = 221. 9265, -18.8574, 792, O! lEND! Badlands NP 
26! X= 223.2181, -18.8111, 792, O! !END! Badlands NP 
271 X= 224.5096, -18.7645, 792, 01 lEND! Badlands NP 
28! X= 227.0928, -18.6705, 792, O! !END! Badlands"NP 
291 X= 201.2017, -17.7728, 853, O! lEND! Badlands NP 
WI X 2.02~4..93, -1z....7-3.!lS j B-5-3.., 0-!--l-END-l-Ba.d-1andS--N.12 
311 X= 203.7844, -17.6885, 853, 01 lEND! Badlands NP 
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AppenC-CALPUFF_;nput.txt 
Badlands NP 32! x .= 205.0758, -17.6459, 853, O! lEND! 

33! X= 206.3671, '""17.6031, 914, O! !END! Badlands NP 
34! X= 207.6584, -17.56, 853, O! !END! Badlands NP 
35! X= 208.9497, -:-17.5167, 853, 01 lENDI Badlands NP 
361 X= 219.28, -17.1601, 810, O! !END! Badlands NP 
37! X= 220.5712, .-17.1143, 828, O! !END! Badlands NP 
38! X= 201.1436, -15.9835, 852, O! !ENDI Badlands NP 
39! X = 202.4346, -15.9415, 852, O! !END! Badlands NP 
401 X = 203.7256, -15.8992, 851, 01 ! END! Badlands NP 
41! X= 205.0166, -15.8566, 852, O! lEND! Badlands NP 
42! X = 206.3076, -15.8138, 853, 01 lEND! Badlands NP 
43! X = 207.5985, -15.7708, 853, O! lEND! Badlands NP 
44! X = 208.8895, -15.7274, 853, O! END! Badlands NP 
451 X= 217.9259, -15.4165, 823, O! ENOl Badlands NP 
46! X= 198.5043, -14.2773, 845, O! END! Badlands NP 
47! X = 199.795, -14.2359, 828, O! END! Badlands NP 
48! X = 201.0856, -14.1942, 835, O! END! Badlands NP 
49! X= 202.3762, -14.1522, 848, O! END! Badlands NP 
501 X= 203.6669, -14.1099, 843, 01 END! Badlands NP 
51! X= 204.9575, -14.0674, 844, O! END! Badlands NP 
52! X= 206.2481, -14.0246, 851, O! END! Badlands NP 
53! X= 207.5386, -13.9815, 853, 01 !END! Badlands NP 
54! X = .208.8292, -13.9382, 853, O! !END! Badlands NP 
55! X= 210.1198, -13.8946, 900, O! !END! Badlands NP 
56! X= 211.4104, -13.8507, 853, O! lEND! Badlands NP 
57! X= 212.7009, -13 .8066, 849, .O! !END! Badlands NP 
581 X = 213.9914, -13.7622, 845, 01. lEND! Badlands NP 
59! X= 215.282, -13.7175, 853, O! IENDI Badlands NP 
60! X= 216.5725, -13 .6725, 841, O! lEND! Badlands NP 
61! X= 198.4471, -12.488, 842, 01 lEND! Badlands NP 
62! X= 199.7373, -12.4466, 810, O! !ENDI Badlands NP 
63! X= 201.0276, -12.4049, 803, O! !END! Badlands NP 
64! X= 202.3178, -12.3629, 825, O! !END! Badlands NP 
65! X = 203.6081, -12.3207, 814, O! END! Badlands NP 
66! X = 204.8983, -12.2781, 807, O! END! Badlands NP 
67! X= 206.1885, -12.2354, 846, O! END! Badlands NP 
68! X= 207.4788, -12.1923, 852, 01 END! Badlands NP 
69! X= 208.769, -12.149, 853, O! END! Badlands NP i 

70! X= 210.0592, -12.1054, 853, O! END! Badlands NP :! " 

71! X= 211.3493, -12.0615, 853, 01 END! Badlands NP 
72! X = 212.6395, -12.0174, 853, 01 .END! Badlands NP 
73! X= 213.9297, -11.973., 911, O! lEND! Badlands NP 
74! X= 215.2199, -11.9283, 853, 01 lEND! Badlands NP 
75! X= 198.3898, -10.6987, 847, O! lEND! Badlands NP 
76! X= 199.6797, -10.6573, 792, O! lEND! Badlands NP 
77! X = 200.9696, -10.6156, 792, O! IENDI Badlands NP 
781 X= 202.2594, -10.5736, 803, O! lEND! Badlands NP 
79! X= 203.5493, -10.5314, 794, O! !END! Badlands NP 
80! X= 204.8392, -10.4889, 796, O! lEND! Badlands NP 
81! X = 206.129, -10.4461, 828, O! lEND! Badlands NP 
82! X= 207.4189, -10.4031, 851, O! !END! Badlands NP 
83! X = 208.7087, -10.3598, 853, 'O! lEND! Badlands NP 
84! X= 209.9985, -10.3162, 853, 01 !END! Badlands NP 
85! X= 211. 2883, -10.2724, 853, O! lEND! Badlands NP 
86! X= 212.5781, -10.2283, 914, O! !END! Badlands NP 
87t X= 213 .8679, -10.1839, 924, O! !END! Badlands NP 
881 X= 199.622, -8.86805, 809, O! lEND! Badlands NP 
89! X = 200.9115, -8.82637, 792, O! !END! Badlands NP 
90! X= 202.201, -8.78441, 792, O! !END! Badlands NP 
911 X = 203.4905, -8.74219, 792, O! !END!" Badlands NP 
921 X = 204.78, -8.6997, 792, ot tEND! Badlands NP 
93! X = 206.0695, -8.65694, 841, O! lEND! Badlands NP 
94! X= 207.359, -8.61391, 853, 01 IENDI Badlands NP 
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Badlands NP 95! X= 208.·6484, -8.57062, 853, ,-O! !END! 

J 96! X= 209.9379, -8.52705, 869, 01 !END! Badlands NP 
97! X = 202.1426, -6.99519, 796, O! !END! Badlands NP 
98! X= 203.4318, -6.95298, 829, O! !END! Badlands NP 
991 X= 204.7209, -6.9105, 853, '0 ! !END! Badlands NP 
100! X= 206.01, -6.86776, 860, O! !END! Badlands NP 
101! X = 117.1725, -50.3709, 1280, O! !END! Wind Cave NP 
102! X= 117.8216, -50.3587, 1280, 01 !ENDI Wind Cave NP 
103! X= 118.4706, -50.3464, 1271, 01 lEND! Wind Cave NP 
104! X= 115.~577, -49.5, 1280, O! !END! wind·cave NP 
lOS! X= 116.5067, -49.4879, 1280, Ot !END! Wind cave NP 
1061 X= 117.1557, ~49.4758, 1280, O! !END! Wind Cave NP 
107! X= 117.8046, -49.4636, 1280, O! lEND! Wind Cave NP 
108! X'= 118.4536, -49.4513, 1219, O! lEND! Wind Cave NP 
109! . X = 119.1026, -49.4389, 1219, O! END! Wind Cave NP 
110! X= 119.7516, -49.4265, 1252, O! END! Wind Cave NP 
111! X= 115.8411, -48.6049, 1280, O! END! wind Cave NP 
112! X .= 116.4899, -48.5928, 1280, O! ENOl Wind Cave NP 
1131 X= 117.1388, -48.5807, 1280, O! END! Wind Cave NP 
1141 X = 117.7877, -48.5684, 1280, O! END! Wind Cave NP 
lIS! X = 118.4366, -48.5561, 1244, O! ENOl Wind Cave NP 
116! X = 119.0855, -48.5438, 1244, 01 .END! Wind Cave NP 
117! X = 119.7344, -48.5314, 1236, O! ! END!' wi nd Cave NP 
118! X = 120.3833, -48.5189, 1226, -O! lEND! Wind Cave NP 
119! X = 121.0322, -48.5063, 1209, O! !END! Wind Cave NP 
120! X = 115.8244, -47.7098, 1341, ·O! !END! Wind cave NP 
1211 X = 116.4732, -47.6977, 1330, O! !END! Wind Cave NP 
122! X = 117.122, . -47.6855, 1307, O! IENDI Wind Cave NP 
123! X= 117.7708, -47.6733, 1280, O! lEND! Wind cave NP 
124! X= 118.4196, -47.661, 1274,' O! lEND! Wind Cave NP 

/ -", 1251 X = 119.0684, -47.6487, 1271, O! !END! Wind Cave NP 
126! X =' 119.7172, -47.6362, 1274, 01 lEND! Wind Cave NP 

) 1271 X = 120.366, -47.6238, 1280, O! !END! Wind Cave NP 
128! X = 121.0148, -47.6112, 1224, O! !END! Wind Cave NP 
1291 X = 116.4565, -46.8026, 1341, O! !END! Wind Cave NP 
130! X = :),.17.1052, -46.7904, 1336, O! !END! Wind Cave NP 
131! X = 117.7539, -46.7782, 1290, 01 lEND! Wind Cave NP 
1321 X = 118.4026, -46.7659, 1256, O! lEND! Wind Cave NP 
1331 x = 119.0513, -46.7536, 1219, O! ! END! wi rid Cave NP 
'134! X = 119.7, -46.7411, 1219, O! !END! Wind Cave NP 
135! x = 120.3487, -46.7286, 1219, .O! !END! Wind cave NP 
136! X = 120.9974, -46.7161, 1177, O! !END! Wind Cave NP 
137! x = 117.0884, -45.8953, 1340, O! !END! Wind cave NP 
138! X = . 117 .. 737, -45.8831, 1290, O! !END! Wind Cave NP 
139! X= 118.3856, -45.8708, 1280, O! !END! Wind Cave NP 
140! X= 119.0342, -45.8585, . 1280, O! !END! Wind Cave NP 
141! X = 119.6828, -45.846, 1219, O! !END! Wind cave NP 
142! x = 120.3314, -45.8336, 1271, O! lEND! Wind Cave NP 
143! X = 120.98, -45.821, 1251, O! !END! Wind Cave NP 
144! X= 117.0716, -45.0002, 1334, O! lEND! Wind Cave.NP 
145! X= 117.7201, -44.988, 1298, O! ! END! 'wind Cave NP 
146! X= 118.3686, -44.9757, 1280, O! lEND! Wind Cave NP 
147! X= 119.0171, -44.9634, 1280, O! !END! Wind cave NP 
148! X= 119.6656, -44.9509, 1280, O! !END! Wind Cave NP 
149! X = 120.3142, -44.9385, 1280, O! !END! Wind Cave NP 
1501 X= 120.9627, -44.9259, 1219, O! !END! Wind Cave NP 
lSI! X = 123.5567, -44.875, 1186, 01 !END! Wind Cave NP 
152! X= 124.2052, -44.8621, 1158, O! !END! Wind Cave NP 
153! X = 124.8537, -44.8492, 1140, or lEND! wind cave NP 
1541 X= 125.5022, -44.8361, 1145, O! . lEND! Wind Cave NP 
155! X = 126.1507, -44.823, 1152, 01 !END! Wind Cave NP 
1:5-6-!--* 1-2-6.-7-99:2 , 44.8099, 1-1-5-8, o I-!--EN&!-wffi-d-Eave-NP 
1571 X= 127.4477, -44.7966, 1158, O! lEND! Wind Cave NP 
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Wind Cave NP 158! x= 117.0548, -44.1051, 1344, OJ !END! 

159! X= 117.7032, -44.0929, 1294, O! !END! wind cave NP 
160! X= 118.3516, -44.0806, 1280, O! lEND! wind cave NP 
161! X= 119, -44.0683, 1280, O! lEND! Wind Cave NP 
162! X= 119.6485, -44.0559, 1280, O! tEND! Wind Cave NP 
163! X= 120.2969, -44.0434, . 1280, O! !END! wind Cave NP 
164! X= 120.9453, -44.0308, 1220, O! !END! wind Cave NP 
165! X= 123.539, -43.9799, 1219, 01 lEND! Wind cave NP 
166! X = 124.1874, -43.967, 1158, 01 !END! wind Cave NP 
167! X =. 124.8358, -43.9541;· 1153, 01 !ENDI Wind cave NP 
168! X = 125.4842, -43.9411, 1156, O! IENDI wind Cave NP 
169! X = 126.1326, -43.928, 1158 1 O! . !END! Wind Cave NP 
170! X = 126.781, -43.9148, 1157, O! !END! Wind Cave NP 
1711 X= 127.4294, -43.9016, 1219, O! !END! Wind cave NP 
172! X = 117.0379, -43.21, 1341, O! !END! Wind Cave NP 
173! X= 117.6863, -43.1978, 1306, .O! ! END! Wind Cave NP 
174! X = 118.3346, -43.1855, 1304, O! !END! Wind Cave NP 
175! X= 118.9829, -43.1732, 1341, O! !END! Wind Cave NP 
176! X= 119.6313, -43.1608, 1289, 01 lEND! Wind cave NP 
177! X = 120.2796, -43.1483, 1272, O! !END! wind Cave NP 
1781 X = 120.9279, -43.1357, 1219, o! I END! Wind Cave NP 
179! X = 121. 5762, -43.1231, 1280, O! !END! Wind Cave NP 
180! X = 122.2246, -43.1104, 1280, O! lEND! Wind Cave NP 
181! X = 122.8729, -43.0977, 1220, 01 ENOl Wind Cave NP 
182! X= 123.5212, -43.0849, 1218, O! END! Wind Cave NP 
183 X= 124.1695, -43.072, 1184, O! END! wind cave·NP 
184 X= 124.8178, -43.059, 1158, ot END! Wind Cave NP 
185 X= 125.4662, -43.046, 1158, o! END! Wind Cave NP 
186 X= 126.1145, -43.0329, 1158, O! ENOl Wind Cave NP 
187 x = 126.7628, -43.0197, 1158, O! END! Wind Cave Np· 
188 X= 127.4111, -43.0065, 1212, O! ENOl Wind Cave NP 
189 X = 117.0211, -42.3149, 1411, 01 ENOl Wind cave NP 
190 X = 117.6694, -42.3027; 1341, O! END! Wind Cave NP 
191 X = 118.3176. -42.2905. 1348, 01 END! wind .Cave NP 

. 192! X = 118.9658, -42.2781, 1347, O! END! Wind Cave NP 
1931 X = 119.6141, -42.2657, 1297, O! ENOl Wind Cave NP 
194! x = 120.2623, -42.2532, 1284, 01 END! Wind Cave NP 
1951 X = 120.9105, -42.2407, 1284. O! END! Wind cave NP 
196! X·= 121. 5588, -42.228, 1280, O! !END! Wind Cave NP 
197! x = 122.207, -42.2154, 1236. O! !END! Wind Cave NP 
198! X= 122.8552, -42.2026, 1219, O! !ENDI Wind Cave NP 
199! X = 123.5035, -42.1898, 1221, 01 lEND! Wind Cave NP 
200! x = 124.1517, -42.1769, 1202, O! !END! Wind Cave NP 
201! x = 124.7999, -42.1639, 1158, O! lEND! wind Cave NP 
202! x = 125.4481, -42.1509, 1158, O! !END! Wind Cave NP 
203! x = 126.0964, -42.1378, 1158, O! !END! Wind Cave NP 
204! X = 126.7446, -42.1247, 1219, O! lEND! Wind cave NP 
205! X = 127.3928, -42.1114, 1219, O! lEND! Wind Cave NP 
206! .X = 128.041, -42.0982, 1191, O! !ENDI Wind Cave NP 
207! x = 128.6892, -42.0848, 1152, O! lEND! wind Cave NP 
208! X·= 117.0043, -41.4199, 1402, O! !END! Wind Cave NP 
209·! X= 117.6525, -41.4077 , 1402, O! !END! Wind Cave NP 

. 210! x = 118.3006, -41.3954, 1402, O! !END! Wind Cave Np· 
211! x = 118.9487, -41. 383, 1376, 01 , ..lEND! Wind Cave NP 
212! X = 119.5969, -41.3706, 1341, O! !END! Wind Cave NP 
213! x = 120.245, -41.3581, 1336, O! !END! Wind Cave NP 
214! X = 120.8932, -41. 3456, 1322, O! lEND! Wind Cave NP 
215! X= 121.5413, -41. 333, 1280, O! !END! Wind Cave NP 
216! x = 122.1894, -41. 3203, 1274, ot !END! Wind Cave NP 
2171 X = 122.8376, -41. 3075, 1274, O! !END! Wind Cave NP 
218! X= 123.4857; -41. 2947, 1280, O! !END! Wind Cave NP 
219! X= 124.1338, -41. 2818, 1219, O! lEND! wind cave NP 
220! X = 124.782,· -41. 2689, 1177, O! !END! Wind cave NP 
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\ 221! . X = .125.4301, -41.2559, 1158, 01 !END! wind Cave NP 
; 222! X= 126.0782, -41.2428, 1163, O! !END! wind Cave NP 

223! X= 126.7264 .• -41. 2296, 1219, O! lEND! Wind Cave NP 
224! X = 127.3745, -41.2164, 1165, O! !END! wind cave NP 
2251 X= 128.0226, -41.2031, 1166, O! !END! wind cave NP 
2261 X= 128.6707, ·-41.1897, 1158, O! !END! Wind Cave NP 
227! X= 116.9875, -40.5248, 1402, O! !ENDI wind Cave NP 
228! X = 117.6355, -40.5126, 1402, 01 !ENDI wind Cave NP 
2291 X= 118.2836, -40.5003, 1451, 01 !ENDI Wind Cave NP 
2301 X= 118.9316, -40.488, 1360, O! lEND! Wind Cave NP 
2311 X= ·119.5797, -40.4755, 1341, O! IENDI wind Cave NP 
232! X= 120.2277, -40.4631, 13-41, O! lEND! wind Cave NP 
233! X= 120.8758, -40.4505, 1341, O! lEND! wind cave NP 
234! X = 121.5238, -40.4379, 1288, o! !END! wind Cave NP 
2351 X = 122.1719, -40.4252, 1280, O! !END! wind Cave NP 
236! X= 122.8199, -40.4125, 1280, O! lEND! Wind Cave NP 
237! X = 123.468, , -40.3997, 1280, O! ! END! wind Cave NP 
2381 X = 124.116, -40.3868, 1273, 01 lEND! wind Cave NP 
2391 X = 124.764, -40.3738, 1280, 01 lENDI wind Cave NP 
2401 X = 125.4121, -40.3608, 1201,· O! lEND! wind Cave NP 
2411 X = 126.0601, -40.3477, 1211, O! lEND! Wind Cave NP 
2421 X = 126.7082, -40.3346, 1219, O! 1 END! wind Cave NP 
2431 X = 127.3562, -40.3213, 1219, O! !END! wind cave NP 
2441 X= 128.0042, -40.3081, 1214, O! lEND! wind Cave NP 
245 X = 128.6522, -40.2947, 1170, O! !END! wind Cave NP 
246 X= 129.3003, -40.2813, 1158, OJ !END! wind Cave NP 
247 X = 116.9707, -39.6297, 1402, OJ lEND! wind Cave NP 
248 X = 117.6186, -39.6175, 1455, O! lEND! Wind Cave NP 
249 X = 118.2666, -39.6052, 1402, O! ! END! wind cave NP 
250 X = 118.9145, -39.5929, 1399, O! lEND! wind Cave NP 

(,oJ 251 X = 119.5625, -39.5805, 1390, 01 lEND! wind cave NP 
252! X= 120~2105, -39.568, 1350. 01 lEND! wind Cave NP 

\"- ./ 253! X = 120.8584, -39.5555, 1341, O! lEND! wind Cave NP 
254! X = 121.5064, -39.-5428, 1283, O! !END! Wind Cave NP 
255! X = 122.1543, -39.5302, 1289, O! !END! wind cave NP 
256! X = 122.8023, -39.5174, 1291, o! lEND! wind Cave· NP 
2571 X = 123.4502, -39.5046, 1291, o! lEND! Wind Cave NP 
2581 X = 124.0982, -39.4917, 1280, o! lEND! wind Cave NP 
2591 X = 124.7461, -39.4788, 1280, O! lEND! Wind Cave NP 
26O! X= 125.3941, -39.4658, 1219, O! ! END! Wind cave NP 
261! X = 126.042, -39.4527, 1218, O! !END! wind cave NP 
262! X= 126.6899, -39.4395, 1252, O! lEND! Wind Cave NP 
263! X = 127.3379, -39.4263, 1219, O! !END! Wind Cave NP 
264! X = 127.9858, -39.413, 1189, O! lEND! Wind Cave NP 
265! X = 128.6338, -39.3997, 1158" o! lEND! Wind Cave NP 
266! X= 129.2817, -39.3862, 1153, O! !ENO! Wind Cave NP 
267! X = 116.9539, -38.7346, 1445, O! lEND! wind cave NP 

.268! X = 117.6017, -38.7224, 1402, O! lEND! Wind Cave NP 
269! X = 118.2496, -38.7102, 1462, O! lEND! Wind Cave NP 
270! X = 118.8975, -38.6978, 1402, O! lEND! Wind Cave NP 
271! X = 119.5453, -38.6854, 1441, o! !END! Wind Cave NP 
272! X = 120.1932, -38.6729, 1395, O! ! END! Wind Cave NP 
273! . X= 120.841, -38.6604, 1341, O! lEND! Wind cave NP 
274! X = 121.4889, -38.6478, 1320, O! !END! Wind Cave NP 
275! X= 122.1368, -38.6351, 1322, O! !END! Wind Cave NP 
276! X = 122.7846, -38.6224, 1296, O! !END! Wind Cave NP 
277! X= 123.4325, -38.6096, 1280, or !END! Wind Cave NP 
278! X = 124.0803, -38.5967, 1276, O! lEND! Wind Cave NP 
279! X = 124.7282, -38.5837, 1274, O! lEND! Wind cave NP 
280! X = 125.376, -38.5707, 1280, O! lEND! Wind Cave NP 
281! X = 126.0239, -38.5576, 1269, 01 lEND! wind Cave NP 
2-82! X li:-6-;-5-t'-:l:7 , 3-8-;-5-44-5 , 121..-7- , €H-!-END-!-wi-rrd-Eav-et"JP 
283! X= 127.3196, -38.5313, 1210, O! !END! Wind Cave NP 
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·2841 X= 127.9674, -38.518, 1173, 01 lEND! wind cave NP 
285 ! x::: 117.5848, -37.8274, 1402, . O! lEND! wind Cave NP 
286! . X= 118.2326, -37.8151, 1387, O! !END! wind Cave NP 
287! X= 118.8804, -37.8028, 1346, O! !END! Wind Cave NP 
288! X= 119.5281, -37.7904, 1341, O! lEND! wind Cave NP 
289! X= 120.1759, -37.7779, 1341, . O! !END! wind Cave NP 
29O! ·x = -152.493, 147.4289, 1247.7, ·O! !END! N cheyenne Res 
291! X = -150.567, 147.429, 1247.7, O! lEND! N cheyenne Res 
292! X= -148.642, 147.4289, 1280, O! ! END! N cheyenne Res 
2931 X = -146.716, 147.4288, 1250.2, 01 lEND! N cheyenne Res 
294! X = -144.79, 147.4286, 1280, O! !END! N cheyenne Res 
295! X= -142.865, 147.4284, 1410.2, 01 lEND! N Cheyenne Res 
296! X= -140.939, 147.4281, 1395.1, 01 !END! N cheyenne Res 
297! X = -139.013, 147.4277, 1309, O! !END! N cheyenne Res 
298! X= -137.087, 147.4279, 1313.8, 01 lEND! N cheyenne Res 
299! X= -135.162, 147.4274, 1242.9, O! !END! N cheyenne Res 
300! X= -133.235, 147.4275, 1158.8, O! lEND! N cheyenne Res 
301! X= -131.31, 147.4276, 1128, O! lEND! N cheyenne Res 
302! X= -150.567, 149.3609, 1279.5, O! !END! N cheyenne Res 
303! X= -148.642, 149.3609, 1263.2, O! !ENDI N cheyenne Res 
304! X= -146.716, 149.3607, 1323.3, O! IENDI N cheyenne Res 
305 !- X = -144.79, 149.3605, 1314.1, 01 !END! N cheyenne Res 
306! X = -142.864, 149.3603, 1341. 5, O! lEND! N cheyenne Res 
307! X = -140.939, 149.36, 1371, O! lEND! N cheyenne Res 
308! X = -139.013 , 149.3603, 1286.6, 01 !END! N cheyenne Res 
309! X = -137.087, 149.3598, 1255.8, O! !END! N cheyenne Res 
310! X = -135.161, 149.36, 1189, O! !END! N cheyenne Res 
311! X= -133.235, 149.3594, 1209.7, 01 ! END! N cheyenne Res 
312! X = -131.309, 149.3601, 1189.5, O! !ENO! N cheyenne Res 
313! X = -113.976, 149.3593, 970, O! !END! N cheyenne Res 
314! X = -150.567, 151.2935, 1206.8, O! !END! N cheyenne Res 
315! X = -148.641, 151.2928, 1234.4, O! ! ENOl N cheyenne Res 
316! X= -146.716, 151.2927, 1308.9, O! !END! N cheyenne Res 
317! X = -144.79, 151. 2932, 1371.8, O! I END! N cheyenne Res 
318! X = -142.864, 151.2929, 1280, O! lEND! N cheyenne Res 
319! X = -140.938, 151.2926, 1353.8, O! lEND! N Cheyenne Res 
320! X = -139.012, 151.2928, 1292.5, O! !END! N cheyenne Res 
321! X = -137;086, 151.2923, 1250.5, O! !END! N cheyenne Res 
322! X = -135.161, 151.2918, 1211.3, O! !END! N cheyenne Res 
323! X = -133.235, 151.2926, 1237.2, O! !END! N cheyenne Res 
324! X = -131. 309, 151.2926, 1246.3, O! !END! N cheyenne Res 
325! X = -119.753, 151.2926, 1011.9, O! !END! N cheyenne Res 
3261 X = -117.827, 151.2921, 1010.9, O! lENDl N cheyenne Res 
327! X= -115.901, 151.2916, 1033.2, 01 !END! N cheyenne Res 
328! X = -113.976, 151.2917, 975, D! lEND! N cheyenne Res 
329! X = -112.05, 151.2917, 942, O! ! END! N cheyenne Res 
330! X = -150.567, 153.2255, 1199.4, O! !END! N cheyenne Res 
331! X = -148.641, 153.2248, 1263.9, O! !END! N cheyenne Res 
332! X= -146.715, 153.2253, 1255.5, O! lEND! N cheyenne Res 
333! X = -144.789, 153.2244, 1219, O! lEND! N cheyenne Res 
334! X = -142.864, 153.2248, 1340.2, 01 !END! N cheyenne Res 
335! X = -140.937, 153.2244, 1408, O! !END! N cheyenne Res 
336! X= -139.012, 153.2247, 1360, O! !END! N cheyenne Res 
337! X = -137.086, 153.2242, 1311, O! ! END! N cheyenne Res 
338! X = -135.16, 153.2243, 1331.3, O! ! END! N cheyenne Res 
3391 X = -133.235, 153.2244, 1251, O! !END! N cheyenne Res 
340! X = -131. 308, 153.2244, 1219, O! !END! N cheyenne Res 
341! X = -129.383, 153.2243, 1238.4, O! ! END! N cheyenne Res 
342! X = -127.457, 153.2242, 1179, O! !END! N Cheyenne Res 
343! X = -125.531, 153.224, 1119.1, 01 !END! N cheyenne Res 
344! X = -123.605, 153.2244, 1128, O! !END! N cheyenne Res 
345! X = -121.679, 153.2247, 1201, 01 lEND! N cheyenne Res 
346! X = -119.753, 153.2243, 1054.2, O! !END! N cheyenne Res 
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I \ 347! x .= -117.827, 153.2245, 1073, O! lEND N cheyenne Res 
I / 348! X = ·-115.901, 153.224, . 1100.4, O! .!END N cheyenne Res 
I 

I 349! X = -113.975, 153.2241, 1006, O! lEND N cheyenne Res 
I 350! X = -112.049, ·153.2234, 947.8, Ot lEND N cheyenne Res 
I 351! X = -110.124, 153.224, 933.3, Ot lEND N cheyenne Res 
j 

1 
352! X= -150.566, 155.1575, 1215.3. O! END ·N cheyenne Res 

i 
353! X = -148.64, 155.1574, 1239.7. O! END N cheyenne Res 
354! X = -146.715, 155.1572, 1301.1, O! END N·cheyenne Res 
355! X= -144.789, 155.157., 1340.7, O! END! N cheyenne Res 
3561 X = -142.863, 155.1574, 1373.5, O! END! N cheyenne Res 
357i X = -140.937, 155.157, 1391.1, O! END! N cheyenne Res 
358! X = -139.012, 155.1572, 1343.5, Ot END! N cheyenne Res 
359! X = -137.085, 155.1567, 1388, O! END! N cheyenne Res 
360! X= -135.16, 155 .1569~ . 1382.4, O! END! N cheyenne Res 
361! X= -133.234, 155.1569, 1340.7, O! END! N cheyenne Res 
362! X= -131. 308, 155.1569, 1346.7, O! END! N cheyenne Res 
363! X= -129.382, 155.1568, 1219, O! .END! N cheyenne Res 
364! X = -127.456, 155.1567, 1246.7, O! END! N cheyenne Res 
365! X = -125.531, 155.1564, 1229, O! END! N cheyenne Res 
3661 X = -123.605, 155.1568, 1~17.3, O! END! N cheyenne Res 
367! X= -121.679, 155.1572, 1162, OJ END! N cheyenne Res 
368! X .= -119.753, 155.1568, 1214.4, O! END! N cheyenne Res 
369! X= -117.827, 155.157, 1248.2, 01 END! N cheyenne Res 
3701 X= -115.901, 155.1571, 1139.7, O! END! N cheyenne Res 
371! X= -113.975, 155.1565, 1012.1, 01 .END! N ·cheyenne Res 
372! X = . -112.049, 155.1565, ·983.7, 01 lEND! N cheyenne Res 
373! X= -110.123, 155.1564, 973.7, O! !END! N cheyenne Res 
3741 X == -108.197, 155.1563, . 922.7, O! !END! N Cheyenne Res 
3751 X = -150.566, 157.0894, 1149.1, O! !END! N cheyenne Res 
376! X= -148.64, 157.0893, 1232.6, O! !END! N cheyenne Res 

>...., 377! X= -146.714, 157.0891, 1306.1, O! !END! N cheyenne Res 
: ) 378! X = -144.789, 157.0896, 1312.3, 01 !END! N cheyenne Res 

.'._ ·379! X= -142.863, 157.0893, 1365.6, O! !END! N cheyenne Res 
380£ X= -140.937, 157.0889, 1380.2, 01 !END! N Cheyenne Res 
3811 X= -139.011, 157.0891, 1311, O! lEND! N·cheyenne Res 
3821 X= -137.085, 157.0893, 1316.5, O! !END!. Ncheyenne Res 
3831 X = -135.16, 157.0894, 1340.7, O! !END! N cheyenne Res 
384! X = -133.234, 157.0894, 1310.5, O! lEND! N cheyenne Res 
385! X= -131. 308, 157.0894. 1310.5, O! !END! N cheyenne Res 
386! X = -129.382, 157.0886, 1341, O! lEND! N Cheyenne Res 
387! X= -127.456, 157.0891, 1250.3, O! !END! N cheyenne Res 
388! X =. -125.53, 157.0889, 1250.3, O! !ENDI N cheyenne Res 
389! X= -123.604, 157.0886, 1228, O! lEND! N cheyenne Res 
390! X= -121.679, 157.0889, 1249. O! END! N cheyenne Res 
391! X= -119.753, 157.0892, 1252. O! END! N cheyenne Res 
392! X= -117.827, 157.0887, 1227, O! END! N cheyenne Res 
393! X= -115.901, 157.0888, 1152.6, O! END! N cheyenne Res 
394! X= -113.975, 157.0889, 1018.8, O! END! N cheyenne Res 
395 ! X= -112.049, 157.0888, 999.5, O! END! N cheyenne Res 
396! X= -110.123, 157.0888, 975.5, O! END! N cheyenne Res 
397! X= -108.197, 157.0886. 945. Ot !END! N cheyenne Res 
398! X= -106.271, 157.0891, 913.7. O! !END! N cheyenne Res 
399! X= -150.565, 159.0214, 1126, O! !END! N cheyenne Res 
400! X= -148.639, 159.022., 1236.7, O! lEND! N cheyenne Res 
401! X = -146.714, 159.0218, 1317.1, O! !END! N cheyenne Res 
402! X = -144.788. 159.0215, 1291. 6, 01 !END! N cheyenne Res 
403! X = -142.863, 159.0219. 1341, O! !END! N cheyenne Res 
404! X= -140.937, 159.0215, 1390.6, O! !END! N Cheyenne Res 
405! X= -139.011, 159.0217, 1341, O! !END! N cheyenne Res 
4061 X= -137.085, 159.0218, 1340.2, O! !END! N cheyenne Res 
407! X= -135.16, 159.0212, 1287.1, O! !END! N cheyenne Res 
40-8-!--x B-3-d3-3, 1-5970-2:1-9 , B~-3-;-4, (H--!-END-!---N--Eheyenrre-Res 

'; 409! X= -131. 308, 159.0212, 1218.5, O! !END! N cheyenne Res 
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lEND! N cheyenne 410! X= -129~382, 159.0218, 1276.3. O! Res 

411! X= -127.456, 159.0216, 1250.3, O! END! N cheyenne Res 
4121 X= -125.53, 159.022, 1283.3, O! END! N cheyenne Res 
4131 x = -123.604, 159.0217, 1283.3, 01 END! N cheyenne Res 
414! X= -121.678, 159.0214, 1236.2, 01 END! N cheyenne Res 
415! X = -119.752, 159.0216, 1200.2, O! END! N cheyenne Res 
4161 X= -117.826, 159.0211, 1110.1, O! END! N cheyenne Res 
4171 X"" -115.901, 159.0212, 1058.8, 01 END! N cheyenne Res 
4181 X= -113.974, 159.0212, 1064.6, O! END! N cheyenne Res 
419! X= -112.049, 159.0212, 1179.6, O! lEND! N cheyenne Res 
4201 X,= -110.123, 159~0211, 1047.4, O! lEND! N cheyenne Res 
421! X = -10&.197, 159.0217, 977.2, OJ lEND! N cheyenne Res 
422! X = -106.27, 159.0214, 931, O! ! END! N cheyenne Res 
423! X = -104.345, 159.0218, 911. 5, O! ! END! N cheyenne Res 
424! X = -150.565, 160.9534, 1097, O! lEND! N cheyenne Res 
425! X= -148.639, 160.9539, - 1201.4, O! lEND! N cheyenne Res' 
426! X = -146.714, 160.9537, 1216.7, O! lEND! N cheyenne Res 
4271 X = -144.788, 160.9541, 1243.4, O! lEND! N cheyenne Res 
428! x = -142.862, 160.9538, 1363.9, O! lEND! N cheyenne Res 
4291 X = -140.936, 160.954, 1342, 01 lEND! N cheyenne Res 
430! X = -139.011, 160.9536, 1290.7, O! lEND! N cheyenne Res 
431! X = -137.085, 160.9537, 1235.8, 01 lEND! N cheyenne "Res 
432! X = -135.159, 160.9538, 1344.8, O! lEND! N cheyenne Res 
433[ X = -133.233, 160.9538, 1265.8, O! tEND! N cheyenne Res 
434! X = -131.307, 160.9537, 1206, O! lEND! N cheyenne Res 
435! X = -129.381, 160.9536, 1219, O! lEND! N cheyenne Res 
436! X= -127.456, 160.9534, 1253.3, O! lEND! N cheyenne Res 
437! X = -125.53, 160.9532, 1295.3, O! !END! N cheyenne Res 
4381 X= -123.604, 160.9535, 1256.3, O! !END! N cheyenne Res 
439! X= -121. 678, 160.9538, 1250, O! tEND! N cheyenne Res 
440! X = -119.752, 160.954, 1207.5, 01 tEND! N cheyenne Res 
441! X = -117.826, 160.9535, 1128.5, 01 lEND! N cheyenne Res 
4421 X = -115.9, 160.9536, 1239.;', O! lEND! N cheyenne Res 
443! X= -113.975, 160.9536, 1123.1, O! lEND! N cheyenne Res 
444! X = -112.048, 160.9536, 1157.3, 01 lEND! N cheyenne Res 
4451 X= -110.123, 160.9535, 1091.4, O! lEND! N cheyenne Res 
446! X = -108.196, 160.954, 1017.8', O! END! N cheyenne Res 
447! X= -106.27, 160.9538', 951. 3, O! END! N cheyenne Res 
448! X = -104.345, 160.9535, 945, O! END! N cheyenne Res 
449! X= -102.419, 160.9538, 909.7, O! END! N cheyenne Res 
450! X= -150.564, 162.886, 1086.7, O! END! N cheyenne Res 
451! X = -148.639, 162.8858, 1121. 7, O! END! N cheyenne Res 
4521 X = -146.713 • 162.8856, 1141.6, Ot END! N cheyenne Res 
453! X = ~144.788, 162.886, 1154.5, O! END! N cheyenne Res 
4541 X= -142.862, 162.8863, 1318.3, O! END! N cheyenne Res 
455! X= -140.936, 162.8859, 1259.6, O! END! N cheyenne Res 
456! X = -139.01, ' 162.8861, 1180.1, O! END! N Cheyenne Res 
457! X = -137.084, 162.8862, 1281. 7, O! END! N Cheyenne Res 
458! . X = -135.159, 162.8863, 1239.6, O! END! N Cheyenne Res 
459! X = -133.233, 162.8863, 1248.7, O! END! N cheyenne Res 
460! X= -131. 307, 162.8862, 1231, O! .END! N cheyenne Res 
461! X = -129.381, 162.8861, 1184.6, 01 lEND! N cheyenne Res 
4621 X = -127.455, 162.8859, 1229.9, 01 lEND! N cheyenne Res 
463! X = -125.53, 162.8863" . 1276.8, O! lEND! N cheyenne Res 
4641 X = -123.604, 162.886, 1268.5, Ot !END! N cheyenne Res 
4651. X= -121. 678, 162.8862, 1270,.8, O! IENDt N cheyenne Res 
466! X = -119.752, 162:8865, 1276.8, O! !ENDI N cheyenne Res 
467! X = -117.826, 162.8859, 1249.3, O! lEND! N cheyenne Res 
468! X = -115.9, 162.886, 1249, O! '!ENDI N cheyenne Res 
469! X = -113 .974, 162.886, 1215.4, or lEND! N cheyenne Res 
470! X = -112.048. 162.886, 1158.3, or !END! N cheyenne Res 
4711 X= -110.122. 162.8859, 1152.8, Ot !ENDI N cheyenne Res 
472! X= -108.196, 162.8864, 1032.6, Ot lEND! N cheyenne Res 
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X= -106.27, 162.8861, 992.8, O! lEND! N cheyenne Res 
./ ,474! X= -104.345, 162.8858, ,975, O! !ENDI N Cheyenne Res 

475! X = -102.418, 162.8861, 921. 3, O! lEND! N cheyenne Res 
476! X = -100.492, 162.8864, 941.2, O! lEND! N cheyenne ,Res 
477! X= -150.564, 164.818, 1055.5, Ot lEND! N cheyenne Res 
478! X = -148.639, 164.81,78. 1082, O! lEND! N cheyenne Res 
4791 X = -146.713, 164.8176, 1097, O! lEND! N cheyenne Res 
480! X = -144.787, 164.8179, 1132.9, O! lEND! N cheyenne Res 
481! X= -142.861, 164.8182, 1192, O! IENDI N cheyenne Res 
482! X = -140.936, 164.8178, 1250.3, 'O! lEND! N cheyenne Res 
483! X = -139.01, 164.818, 1163.3, O! lEND! N cheyenne Res 
484! X = -137.084, 164.8188, 1192, O! lEND! N cheyenne Res 
485! X= -135.159, 164.8181, 1158.5, O! lEND! N cheyenne Res 
486! X = -133.233, 164.8181, 1141.2, O! lEND! N cheyenne Res 
487! X = -131.307, 164.8181, 1112.5, 01 lEND! N cheyenne Res 

" 488! X = -129.381, 164.8186, 1173.1, O! !END! N cheyenne Res 
489! X = -127.455, 164.8184, 1265.1, 01 !END! N cheyenne Res 
490! X = -125.529, 164.8188, 1277.6, O! !END! N cheyenne Res 
4911 X = -123.603, 164.8184, '1249, O! lEND! N cheyenne Res 
492! X= -121. 678, 164.818, 1249.5, O! !END! N cheyenne Res 
493! X = -119.752, 164.8182, 1280, O! !END! N cheyenne Res 
494! X = -117.826, 164.8183, 1251. 5, O! !END! N cheyenne Res 
495! X = -115.9, 164.8184, 1280, O! !END! N cheyenne Res 
496! X =:= -113.974, 164.8184, 1277.8, O! !END! N cheyenne Res 
497! X = -112.048, 164.8184, 1158.5, O! !END! N cheyenne Res 
498! X= -110.122, 164.8189, 1193.9, or !END'! N Cheyenne Res 
499! X= -108.196, 164.8187, - 1078.7, O! !END! N cheyenne Res 
500! X = -106.27, 164.8192, 1042.9, 01 !END! N cheyenne Res 
SOl! X= -104.344, 164.8188, 977.2, 01 !END! N cheyenne Res 
502! X = -102.418, 164.8185, 945.8,' 01 !END! N cheyenne Res 

.' '"\ 503! X = -100.492, 164.8187, 903, o! !ENDI N cheyenne Res 
504! X = -150.564, 166.75, 1050.5, 01 lEND!. N cheyenne Res 

\ ) 50S! X,= -148.638, i66.7504, 1049, O! !END! N cheyenne Res 
506! X = -146.713, 166.7502, 1066.7, O! !END! N cheyenne Res 
507! . X = -144.787, 166.7499, 1067, O! IENDI N cheyenne Res 
508! X= -142.861, 166.7502, 1158, O! !END! N cheyenne Res 
5091 X= -140.935, 166.7504, 1194.1, 01 !END! N cheyenne Res 
510! X= -139.01, 166.7499, 1202.2, O! lEND! N cheyenne Res 
511! ' X = -137.084, 166.75, 1218.3, O! lEND! N cheyenne Res 
512! X= -135.158, 166.75, 1183, O! !END! N cheyenne Res 
513! X = -133.233, 166.75, 1100.4, O! !END! N cheyenne Res 
5141 X= -131. 307, 166.7505, 1132, O! !END! N cheyenne Res 
515! X= -129.381, 166.7504, 1263.1, O! !END! N cheyenne Res 
516! X = -127.455, 166.7502, 1248.2, 01 lEND! N cheyenne Res 
517! X= -125.529, ,166.7505, 1235.9, 01 lEND! N cheyenne Res 
518! X= -123.603, 166.7509, 1145.1, O! !END! N cheyenne Res 
519! X = -121. 678, 166.7504, 1306.5, 01 !END! N cheyenne Res 
520! X = -119.751, 166.7513, 1246.4, -01 !END! N cheyenne Res 
521! X= -117.826, 166.7501, 1245.7, 01 lEND! N cheyenne Res 
5221 X = -115.9, 166.7508, 1267.9, 01 lEND! N cheyenne Res 
5231 X = -113.974, 166.7508, 1250.8, O! lEND! N cheyenne Res 
5241 X = -112.048, 166.7507, 1268.1, O! !END! N cheyenne Res 
5251 X -= -110.122, 166.7506, ' 1280, O! lEND! N cheyenne Res 
526f X= -108.196, 166.7511, 1279.7, 01 !END! N cheyenne Res 
527! X= -106.27, 166.7508, 1118.4, 01 !END! N cheyenne Res 
528! X= -104.344, 166.7505, 1006, 01 lEND! N cheyenne Res 
529! X= -102.418, 166.7508, 945, O! !END! N cheyenne Res 
5301 X= -100.492, 166.751, 926.8, O! !END! N cheyenne Res 
531! X= -98.5661, 166.7505, 910, O! IENDI N cheyenne Res 
532! X= -150.564, 168.6826, 1072.2, O! !END! N cheyenne Res 
533! X = -148.638, 168.6824, 1093, O! !END! N cheyenn~ Res 
5-3-4-!---X: l46-.-7-13 , l6S-.68-2-l, 1-0-3-1:. 3, Q! !-5Nt)-!---N--C--A.ey~n-I1B-R-es 

,5351 X= -144.787. 168.6825, 1059.5, O! !ENDl N cheyenne Res 
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·53.6! X = -142.861, 168.6827, 1070, O! !END! N Cheyenne Res 
537! X:=: -140.935, 168.683, 1121.8, O! !END! N cheyenne Res 
538! X= -139.01, 168 •. 6824, 1103.6, O! lEND! N cheyenne Res 
'539! X = -137.084, 168.682?, 1200, O! !END! .N 'cheyenne .Res 
540l X= -135.158, 168.6825, 1102, O! !END! N Cheyenne Res 
541! X = -133.232, 168.6832, 1063, O! !END! N cheyenne Res 
542! X = -131.306. 168.6824. 1176.9, O! !ENDi N cheyenn e Res 
543! X= -129.381. 168.6829, 1123.5, O! !END! N cheyenne Res 
5441 X= -127.454, 168.6833, 1241. 5, O! !END! N cheyenne Res 
545! X = -125.529, 168.683, 1174.9, O! !END! N cheyenne Res 
546! X = -123.603, 168.6826, 1166.1, ·O! !END! N Cheyenne Res 
547! X = -121.677, 168.6836, 1241. 5, O! . !END! N cheyenne Res 
548! X = -119.751, 168.6831, 1165.4, O! !END! N cheyenne Res 
549! X = -117.825, 168.6832, 1237, O! !END! N cheyenne Res 

-550! X= -115.9, 168.6832, 1280, O! !END! N cheyenne Res 
551! X= -113.973, 168.6839, 1251. 7, O! !END! N cheyenne Res -
552! X= -112.047, 168.6831, 1250, a! !END! N cheyenne Res 
553! X= -110.121, 168.6837, 1230.3, O! !END! N cheyenne Res 
554! X= -108.196, _168.6835, 1097, O! !END! N cheyenne Res 
555! X = -106.27, 168.6832, 1030.4, O! !END! N cheyenne Res 
SS6! X= -104.344, 168.6835, 984.3, O! - IENDI N cheyenne Res 
557! X= -102.418, 168.6838, 975, 01 lEND! N cheyenne Res 
558! X= -100.492, 168.684, 971.4, ·O! !END! N cheyenne Res 
559! X = -98.5654, 168.6835, 903.5, a! !END! N cheyenne Res' 
560! X = -96.6395, 168;6835, 945, a! !END! N cheyenne Res 
561! X== -150.563, 170.6146, 1072, a! !END! N cheyenne Res 
562! X= -148.638, _ 170.6143, 1067, O! !END! N cheyenne Res 
563! X= -146.712, 170.6147, 1060, a! !END! N cheyenne Res 
5641 X= -144.787, 170.6144, 1024.3, 01 !END! N cheyenne Res 
565! X = -142.861, 170.6147, 1033.2, O! lEND! _N cheyenn e Res 
566! X = -140.935, 170.6149, 1036, O! - !END! N cheyenne Res 
567! X = -139.009, 170.615; 1088.9, O! ! END! N cheyenne Res 
568! X = -137.083, 170.6151, 1158, O! !END! N cheyenne Res 
569! X= -135. ~58, 170.6151, 1125.1, O! lEND! N cheyenne Res 
.570! X = -133.232, 170.615, 1097.8, O! !END! N cheyenne Res 
571! X = -131. 306, 170.6149, 1106.5, O! !END! N cheyenne Res 
572! X = -129.38, 170.6154, 1187.4, 01 lEND! N cheyenne Res 
5731 X= -127.454, 170.6151, 1127, O! !END! N cheyenne Res 
574! X= :-125.529, 170.6155, 1124.2, O! lEND! N cheyenne Res 
575! x = -123.603, 170.6151, 1080.2, 01 lEND! N cheyenne Res 
576! X = -121.677, 170.6153, 1142.6, 01 !END! N cheyenne Res 
577! X= -119.751, 170.6155, 1256.5, O! lEND! N cheyenne Res 
578! X= -117.825, 170.6149, 1254.3, 01 lEND! N cheyenne Res 
5791 X = -115.899, 170.6156, 1244.7, 01 IENDI N cheyenne Res 
580! X = -113.973, 170.6156, 1193.8, 01 lEND! N cheyenne Res 
581! X= -112.048, 170.6155, 1119.1, 01 !END! N cheyenne Res 
582! x =. -110.122, 170.6153, 1085.8, a! lEND! N Cheyenne Res 
583! - X = -108.196, 170.6158, 1038, O! lEND! N cheyenne Res 
584! X= -106.27, 170.6162, 1006, O! lEND! N cheyenne Res 
585! X = -104.344, 170.6158, 1007, O! !END! N cheyenne Res 
586! X= -102.418, 170.6154, 972.3, O! lEND! N cheyenne Res 
587! X= -100.492, 170.6163, 945, . O! lEND! N cheyenne Res 
5881 X= -98.5653, 170.6158, 906, O! !END! N cheyenne Res 
589! X= -96.6395, 170.6158, 945, 01 !END! N cheyenne Res 
5901 X = -150.563, 172.5465, 1128, O! ! END! N cheyenne Res 
591! X::; -148.638, 172.5463, 1075, 01 !END! N cheyenne Res 
592! X = -146.712, 172.5467, 1067, O! !END! N cheyenne Res 
5931 X= -144.786, 172.547, 1037.5, O! !END! N cheyenne Res 
594! X= -142.86, 172.5466, 1066.5, O! !END! N cheyenne Res 
595! X= -140.935, 172.5468, 1017.8, O! !END! N cheyenne Res 
596! X= -139.009, 172.5469, 1038.2, O! !END! N cheyenne Res 
597! X= -137.083, 172.5469, 1090.9, O! !END! N cheyenne Res 
598! X= -135.158, 172.5469, 1138.6, 01 lEND! N cheyenne Res 
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O! I 1 S99! X= 172.5468, 1031.6, !END! N cheyenne Res 

i j 600! X = -131.306, 172.5474, 1152,. O! 'END! N ·cheyenne Res 
601! X= -129.38, 172.5.472 , 1133.2, O! END! N cheyenne Res 
602! X= -127.454, 172.5476, 1.079.7, O! END! N cheyenne Res 
603! X= -125.528, 172.5473, 1034.2, O! END! N cheyenne Res 
604! X= -123.603, 172.5475, 1127.7, 01 END! N cheyenne Res 
60S! X = -121.677, 172.5471, 1215, O! END! N cheyenne Res 
606! X= -119.751, 172.5472, 1236.2, O! END! N cheyenne Res 
607! X = -117.825, 172.548, 1280, ·O! END! N cheyenne Res 

.608! X = -115.899, 172.548, 1257, O! !END! N·cheyenne Res 
609! X = -113.973, 172.548, 1175.1, 01 !END! N cheyenne Res 
610! X= -112.047, .172.5479, 1123.1, O! !END! N cheyenne Res 
611! X= -110.121, 172.5484, 1127.3, O! !END! N cheyenne Res 
612! X = - -108.195, 172.5475, 1132.3, O! !END! N cheyenne Res 
613! X= -106.269, 172.5479, 1108.4, O! !END! N cheyenne Res 
614! X = -104.343, 172.5482,. 1006, O! !END! N cheyenne Res 
615! X= -102.417, 172.5484, 975, O! !END! N cheyenne Res 
616! X = -100.492, 172.548, 975, O! !END! N cheyenne Res 
617! X= -98.5652, 172.5481, 941. 7, O! !END! N cheyenne Res 
618! X = -96.6394, 172.5481, 891. 2, O! !END! N cheyenne Res 
619! X = -150.563, 174.4785, 1121. 5, O! lEND! N cheyenne Res 
6201 X = -148.638, 174.4789, 1101, O! !END! N cheyenne Res 
621! X = -146.712, 174.4793, 1125.8, O! !END! N Cheyenne Res 
·622! X = -144.786, 174.4789, 1067, O! ! END! N cheyenne Res 
'623! X= -142.86, 174.4791, 1067, O! !END! N cheyenne Res 
624! X = -140.934, 174.4793, 1051. 8, Ot !END! N cheyenne Res 
625! X = -139.009, . 174.4794, 1024.6, O! lEND! N cheyenne Res 
6261 .X = -137.083, 174.4795, 1004.5, O! lEND! N cheyenne Res 
627! X= -135.157, 174.4794, 1034.8, 01 !END! N cheyenne Res 
628! X= -133.232, .174.4794, 1006.2, O! lEND! N cheyenne Res 

t· .\ 629! X= -131.305, 174.4799, 1086, O! lEND! N cheyenne Res 

\) 
630! X= -129.38, 174.4797, 1095.2, O! !END! N cheyenne Res 
6311 X = -127.454, 174.4801, 1043.3, O! lEND! N Cheyenne Res 
632! X= -125.528, 174.4797, 1036.3, O! lEND! N cheyenne Res 
633! X= -123.603, 174.48, 1088.7, O! !END! N cheyenne Res 
634! X= -121.677 , 174.4802, 1221. 2, O! lEND! N cheyenne Res 
635! X= -119.751, 174.4797, 1245.6, O! lEND! N cheyenne Res 

. 636! X= -117.825, 174.4804, 1246.2, O! lEND! N cheyenne Res 
.637! X= -115.899, 174.4804, 1259.5, O! lEND!·N cheyenne Res 
638! X= -113 .973" 174.4804, 1250.6, O! !END! N cheyenne Res 
6391 X = -112.047, 174.481, 1235.7 , O! !END! N cheyenne Res 
640! X= . -110.121, 174.4808, 1216.4, O! END! N cheyenne Res 
641! X= -108.195, 174.4805, 1097.5, 01 END! N cheyenne Res 
642! X= -106.269, 174.4802, 1067, O! END! N cheyenne Res 
643! X= -104.343, 174.4805, 1010.2, Ot END! N cheyenne Res 
6441 X= -102.417, 174.4808, 1004.3, O! END! N Cheyenne Res 
645! X= -100.491, 174.4809, 975.5, O! END! N Cheyenne Res 
646! X= -98.565, 174.4811', 943.3, O! .END! N cheyenne Res 
6471 X= -96.6392, 174.4811, 910.5, O! lEND! N cheyenne Res 
648! X= -150.563, 176.4111, 1217.5, O! !END! N cheyenne Res 
649! X = -148.637, 176.4109, 1170.9, O! !END! N cheyenne Res 
650! X= -146.712, 176.4106, 1128, O! lEND! N cheyenne Res 
651! X = -144.786, 176.4108, 1097, O! !END! N cheyenne Res 
6521 X= -142.86, 176.4111, 1067.8, O! lEND! N cheyenne Res 
653! X= -140.934, 176.4112, 1055.8, O! !END! N cheyenne Res 
654! X= -139.009, 176.4113, 1043.1, O! IENDI N cheyenne Res 
655t X= -137.083, 176.4113, 1097.7, O! lEND! N cheyenne Res 
656! X= -135.157, 176.4113, 1090.2, O! !END! N cheyenne Res 
657! X = -133.231, 176.4119, 990, . O! !END! N cheyenne Res 
658! X = -131.306, 176.4117, 1006, O! !END! N cheyenne Res 
659! X= -129.38, 176.4115, 1043.5, a! !END! N cheyenne Res 
6-6-G-!---x ... - :l:zT:-4-5-4 , lT6-;-4-11"9 , lB3"2-;-5, O! i-E"NDi-N-elTeyenrre-Res 

\ 661! X= -125.528, 176.4122., 1068.9, a! !END! N cheyenne Res 
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662! X= -123.602, 176.4125, 1067, OJ !END! N cheyenne Res 
663! x = -121. 676, 176.412, 1097, O! !END! N cheyenne Res 

.:664! X= -119.75, 176.4121, 1184.9, OJ !END! N cheyenne Res 
6651 X= -117.824, 176.4122, 1274.8, O! lEND! N cheyenne Res 
666! X= -115.899, 176.4122, 1310, 01 lEND! N Cheyenne Res 
667! ·X = -113.973, 176.4121, 1310, O! lEND! N cheyenne Res 
668! X = -112.047, 176.4126, 1280, O! !END! N cheyenne Res 
669! X= -110.121, 176.4125, 1256.2, OJ !END! N cheyenne Res 
6701 X= -108.195, 176.4129, 1104.8, 01 lEND! N cheyenne Res 
671! X= -106.269, 176.4133, 1037.5, O! !END! N cheyenne Res 
672! X= -104.343, 176.4129, 996.8, O! !END! N cheyenne Res 
673! X= -102.417, 176.4138, 975, O! !END! N cheyenne Res 
674! X= -100.491, 176.4133, 945, O! !END! N cheyenne Res 
675! X = -98.5648, 176.4134, 914, O! lEND! N cheyenne Res 
676! X = -96.6391, 176.4134, 914, O! 'END! N cheyenne Res 
677! X = -150.562, 178.3424, 1323.9, O! END! N cheyenne Res 
678! X = -148.637, 178.3428, 1158, O! END! N cheyenne Res 
6791 X = -146.711, 178.3432, 1128, O! END! N cheyenne Res 
680! X = -144.786, 178.3428, 1097, 01 END! N cheyenne Res 
.681! X = -142.86, 178.343, 1067, O! END! N cheyenne Res 
682! X = -140.934, 178.3431, 1066.5, O! END! N cheyenne Res 
6831 X = -139.009, 178.3432, 1085, 01 ENOl N cheyenne Res 
684! X = -137.082, 178.3439, 1078.8, O! lEND! N cheyenne Res 
685! X = -135.157, 178.3432, 1068.2, O! lEND! N cheyenne Res 
686! X = -133.231, 178.3437, 1086.5, O! lEND! N cheyenne Res 
687! X = -131.305, 178.3435, 1017.2, O! !END! N cheyenne Res 
688! X = -129.38, 178.344, 1002.2, O! !END! N cheyenne Res 
689! X = -127.454, 178.3437, 1011.9, O! !END! N cheyenne Res 
690! X= -125.528, 178.344, 1069, O! !END! N cheyenne Res 
691! X = -123.-602, 178.3442, 1224.5, O! !END! N cheyenne Res 
692! X = -121.676, 178.3444, 1274.6, O! !END! N cheyenne Res 
693! X .,; -119.75, 178.3445, 1227.4, O! !END N cheyenne Res 
6941 X = -117.824, 178.3446, 1258.7, O! !END N cheyenne Res 
695! X = -115.898, 178.3446, 1335, O! lEND N cheyenne Res 
696! X·= -113.973, 178.3452, 1226.8, O! !END N cheyenne Res 
697! X = -112.047, 178.345, 1231.1, O! !END N cheyenne Res 
698! X = ~110.121, 178.3448, 1204.4, O! !END N cheyenne Res 
699! X= -108.195, 178.3452, 1067, O! !END N cheyenne Res 
7001 X= -106.269, 178.3449, 1011.5, O! !END N cheyenne Res 
701! X= -104.343, 178.3452, 996.2, O! !END! N cheyenne Res 
702! X = -102.417, 178.3454, 1006, O! !END! N cheyenne Res 
703! X= -100.491, 178.3456, 973.8, O! !END! N cheyenne Res 
704! X= -98.5652, 178.3457, .8"94.1, O! !END! N cheyenne Res 
70S! X= -96.639, 178.3457, 963.8, O! !END! N cheyenne Res 
706! X= -150.563, 180.2744, 1189, 01 !END! N cheyenne Res 
707! X= -148.637, 180.2748, 1138.6, O! !END! N cheyenne Res 
708! X = -146.711, 180.2751, 1097.8, O! lEND! N cheyenne Res 
709! X = -144.786, 180.2747, 1097, OJ !END! N cheyenne Res 
710! X = -142.86, 180.2749, 1097, O! lEND! N cheyenne Res 
711! X= -140.934, 180.2757, 1100.9, O! !END! N cheyenne Res 
712! X= -139.008, 180.2758, 1106.5, O! lEND! N cheyenne Res 
713! X= -137.083, 180.8272, 1068.8, O! !END! N cheyenne Res 
7141 X = -135.157, 180.2757, 1036, O! !END! N cheyenne Res 
715! X = -133.231, 180.2756, ;L029 , O! lEND! N cheyenne Res 
716! X= -131. 305, 180.276, 1042.1, O! lEND! N cheyenne Res 
7171 X= -129.379, 180.2758, 969.5, O! lEND! N cheyenne Res 
718! X = -127.453, 180.2762, 1037.5, O! lEND! N cheyenne Res 
719! X= -125.528, 180.2765, 1078.5, O! lEND! N cheyenne Res 
720! X = -123.602, 180.2767, 1124.6, O! ! END! N Cheyenne Res 
721! X= -121. 676, 180.2769, 1097, O! !END! N cheyenne Res 
722! X= -119.75, 180.2763, 1216.1, 01 !END! N cheyenne Res 
723! X= -117.824, 180.277, 1217.5, O! !END! N cheyenne Res 
724! X= -115.898, 180.277, 1188.5, O! !END! N cheyenne Res 
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N cheyenne Res X= -113.973, 180.2769, 1251.5, O! !END! 
/ 7261 X= -i12.047 , 180.2774, 1155.9, O! lEND! N cheyenne Res 

727! X= -110.12, 180.2772, 1165.9, 01 !END! N cheyenne Res 
7281 x= -108.195, 180.2776, 1067, O! !END! N cheyenne Res' 
7291 X= -106.269, 180.2773, 1009.3, 01 !END! N cheyenne Res 
7301 X= -104.343, 180.2775, 975, O! !END! N cheyenne Res 
731! X= -102.417, 180.2778, 969.8, O! !ENDI N cheyenne Res 
732! X= -100.491, 180.2779, 974.8, 01 !END! N cheyenne Res 
733! X= -98.565, 180.278, 883.5, 01 [END! N cheyenne Res 
734! X= -96.6388, 180.278, 924.7, 01 END! N cheyenne Res 
7351 X= -150.562, 182.2064, 1273.1, ,O! END! N cheyenne Res 
7361 X= -148.637, 182.2074, 1169, O! ENDl N cheyenne Res 
7371 X= -146.711, 182.2071,' 1148, O! END! N cheyenne Res 
738! X= -144.785, 182.2073, 1161, O! ENDI N cheyenne Res 
739! X= -142.86, 182.2975, 1183.5, O! END! N cheyenne Res 
740! X= -140.934, 182.2076, 1114.8, 01 END! N cheyenne Res 
7411 X= -139.008, 182.2083, 1067, O! .END! N cheyenne Res 
7421 X= -119.75, 182.2094, 1113.8, O! !END! N cheyenne Res 
743! X= -117.824, 182.2094, 1171.1, O! !END! N cheyenne Res 
744! X= -115.898, 182 .• 2094, 1119.5, 01 lEND! N Cheyenne Res 
7451 X= -113.973, 182.21, 1094.8, O! !END! N cheyenne Res 
746! X= -112.046, 182.2098, 1097, 01 1 END! N cheyenne Res 
747! X= -110.12, 182.2096, 1136.6, O! !END! N cheyenne Res 
7481 X= -108.195, 182.21, 1127.1, O! lEND! N cheyenne Res 
749! X= -106.268, 182.2103, 1008.7, O! lEND! N cheyenne Res 
7501 X= -104.343, 182.2106, 975, O! rEND! N cheyenne Res 
.751! X= -150.562, 184.1384. 1309.5, O! lEND! N cheyenne Res 

-------------
a 
Data for each receptor are treated as a separate input subgroup 
and therefore must end with an input group terminator. 

b 
Receptor height above ground is optional. If no value is entered, 
the receptor is placed on the ground. 
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l' '\ Basin NEWYO: 'Badl andsNP vis 

J 

/ 

--" 
: ) \. 

---------------- Run title (3 lines) -----------------------------------------­

CAL POST MODEL CONTROL FILE 

INPUT GROUP: 0 -- Input and output File Names 

Input Fil es 

F;'le 

conc/Dep Flux File 
Relative Humidity File 
Background Data File 
Transm;ssometer/ 
Nephelometer or 
DATSAV Data File 

output Files 

File 

List File 

Default File Name 

MODEL.DAT 
VISB.DAT 
BACK.DAT 
VSRN.DAT 

Default File Name 

CAL POST . LST 

Pathname for Timeseries Files (bl ank) 
(activate with exclamation points only if 
providing NON-BLANK character string) 

Pathname for plot Files (blank) 
(activate with exclamation points only if 
providing NON-BLANK character string) 

User character String (U) to augment default 
(activate with exclamation points only if 
providing NON-BLANK character string) 

Timeseries TSttUUUU.DAT 

TOP Nth Rank plot RttUUUUU.DAT 
or Rttiiuuu.GRD 

Exceedance plot xttUUUUU.DAT 
or XttUUUUU.GRD 

Echo plot jjjtthhu.DAT 
(specifi C Days) or jjjtthhu.GRD 

vi si bility plot v24uuuUU.DAT 
(Daily Peak summary) 

! MODDAT = NEWYO_VIS.CON! 
t VISDAT = .. \NEWYO_U1-VIS.DAT! 
*BACKDAT = * 
*VSRDAT = * 

! PSTLST = U1-BL-V.LSTI 

* TSPATH = * 

* PLPATH = * 

filenames 

* TSUNAM = * 

* TUNAM = * 

* XUNAM = * 

* EUNAM = * 
* VUNAM =VTEST * 

All file names will be converted to lower case if LCFILES = T 
Otherwise, if LCFILES = F, file names will be converted to UPPER CASE 

T = lower case !, LCFILES = F ! 
~--------------~F~H8PPER-EA5·t~----------------------------------------------------------------

NOTE: (1) file/path names can be up to 70 characters in length 
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·NOTE: (2) Filenames for ALL ·PLOT and TIMESERIES FILES are constructed 

using a template that includes a pathname, user-supplied 
character(s), and fixed strings (tt,ii,jjj, and hh), where 

lEND! 

tt = Averaging period (e.g. 03) . 
ii = Rank (e.g. 02) 

. jjj= Julian Day 
hh = Hour(ending) 

are determined ihternally based on selections made .below .. 
If a 'path or user-supplied character(s) are supplied, each 
must contain at least 1 non-blank character. 

INPUT GROUP: 1 -- General run control parameters· 

option to run all periods found 
in the met. file(s) (METRUN) Default: 0 ! METRUN = 0 

METRUN = 0 - Run period explicitly defined below 
METRUN = 1 - Run all periods in CAL PUFF data file(s) 

starting date: Year (ISYR) No default ISYR = 2001! 
{used only if Month (ISMO) No default 

METRUN = 0) Day (ISDY) No default 
Hour (ISHR) NQ default 

Number of hours to process (NHRS) NO default 

Process everf; hour of data?(NREP) Default: 1 
(1 = every our processed, 
2 = every 2nd hour processed, 
5 = every 5th hour processed; etc.) 

species & concentration/Deposition Information 

species to process (ASPEC) -- No default 
(ASPEC = VISIB for visibility processing) 

Larer/deposition code (ILAYER), -- Default: 1 
l' for CALPUFF concentrations, 

'_1' fo.r dry deposi ti on fl uxes, . 
'-2' for wet deposition fluxes, 
'-3' for wet+dry deposition fluxes. 

scaling factors of the form: Defaults: 
X(new) = x(old) * A + -B 

(NOT applied if A = B = 0.0) 
A = 0.0 
B = 0.0 

Add Hourly Background concentrations/Fluxes? 
(LBACK) -- Default: F 

Receptor information 

Gridded receptors processed? (LG) -- Default: F 
Discrete receptors processed? (LD) -- Default: F 
CTSG Complex terrain receptors processed? 

(LCT) -- Default: F 

--Report results by DISCRETE receptor RING? 
page 2. 
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ISMO = 1 ! 
ISDY 1 
ISHR - 1 

NHRS = 8760! 

NREP = 1 

ASPEC = VISIB 

ILAYER = 1 ! 

A = 0.0 
B = 0.0 

I LBACK = F 

LG = F 
LD = T 

LCT = F 



\ 
) 

(only used whenLD= T) 
AppenD_CALPOST_input.txt 
(LDRING) -- Default: F LDRING =F 

--select range of DISCRETE ~eceptors (only used when LD = T): 

Select ALL :DISCRETE receptors by setting NDRECP flag to -1; 
OR 

select SPECIFIC DISCRETE receptors by entering a flag (0,1) for each 
o = discrete receptor not processed 
1 = discrete receptor processed 

using repeated value notation to select blocks of receptors: 
23*1, 15*0, 12*1 

;Flag for all receptors after the last one assigned is set to ° 
(NDRECP) -- Default: -1 

! NDRECP = 100*1! 

--select range of GRIDDED receptors. (only used when LG = T): 

x index of LL corner (IBGRID) Default: ·-1 IBGR!D = 
(-1 OR 1 <= IBGRID <= NX) 

-1 

Y index of LL corner (JBGRID) Default: -1 JBGRID = -1 
(-lOR 1 <= JBGRID <= NY) 

X index of UR corner (IEGRID) -- Default: -1 IEGRID = -1 
(-1 OR 1 <= IEGRID <= NX) 

Y iridex of UR corner (JEGRID) -- Default: -1 JEGRID = -1 
(-1 OR 1 <= JEGRID <= NY) 

Note: Entire grid is processed if IBGRID=JBGRID=IEGRID=JEGRID=-1 

--specific gridded receptors can also be excluded from CALPOST 
processing by filling a processing grid array with Os and Is. If the 
processing flag for receptor index (i,j) is 1 (ON), that receptor 
will be processed if it lies within the range delineated by IBGRID, 
JBGRID,IEGRID,JEGRID and if LG=T. If it is 0 (OFF), it will not be 
processed in the run. By default, all array values are set to 1 (ON). 

,Number of gridded receptor rows provided in subgroup CIa) to 
identify specific gridded receptors to process 

(NGONOFF) -- Default: 0 l NGONOFF = 0 

!END! 

subgroup CIa) -- s'pecific gridded receptors included/excluded 

specific gridded receptors are excluded from CAL POST processing 
by fillin!iJ a processing grid array with Os and 1s~ A total of 
NGONOFF llnes are read here. Each line corresponds to one 'row' 
in the sampling grid, startin!iJ with the NORTHERNMOST row that· 
contains receptors that you wlsh to exclude, and finishing with 
row 1 to the SOUTH Cno intervening rows may be skipped). Within 
a row, each receptor position is assigned either a 0 or 1, 
starting with the westernmost receptor. 

o = gridded receptor not processed 
1 = gridded receptor processed 

Repeated value notation may be used to select blocks of receptors: 
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23*1, 15*0, 12*1 

Becaus'e all values are initially set to 1, any receptors north of 
the first row entered, or east of the last value provided in a row, 
remain ON . 

. (NGXRECP) -- Default: 1 

-------------------------------------------------------------------------------
INPUT GROUP: 2 -- visibility parameters (ASPEC = VISIB) 
-----'---------

Maximum relative humidity (%) used in particle growth curve 
(RHMAX) -- Default: 98 ! RHMAX = 95.0 

Modeled species to be included in computing the light extinction 
Include SULFATE? (LVS04) -~ Default: T ! Lvso4 = T 
Include NITRATE? (LVN03) Default: T ! LVN03 = T 
Include ORGANIC CARBON? (LVOC) Default: T ! LVOC = T 
Include COARSE PARTICLES? (LVPMC) Default: T ! LVPMC = F 
Include FINE PARTICLES? (LVPMF) Default: T LVPMF = T 
Include.ELEMENTAL CARBON? (LVEC) Default: T LVEC = T 

And, when ranking for TOP-N, TOP-50, and Exceedance tables, 
Include BACKGROUND? (LVBK) -- Default: T· ! LVBK .= F 

species name uSed for particulates in MODEL.DAT file 
COARSE (SPECPMC) -- Default: PMC ! SPECPMC = PMC 
FINE (SPECPMF) -- Default: PMF ! SPECPMF = SOIL 

Extinction Efficiency (l/Mm per ug/m**3) 

MODELED particulate species: 
Default: PM COARSE (EEPMC) 0.6 

PM FINE (EEPMF) Default: 1.0 
BACKGROUND particulate species: 

Default: PM COARSE' .(EEPMCBK) 0.6 
Other sped es: 

(EES04) -- Default: AMMONIUM SULFATE 3.0 
AMMONIUM NITRATE (EEN03) -- Default: 3.0 
ORGANIC CARBON (EEOC) Default: 4.0 
SOIL (EESOIL)-- Default: 1.0 
ELEMENTAL CARBON (EEEC) -- Default: 10. 

Background Extinction computation 

Me1:hod used for background light eX1:inction 
(MVISBK) -- Default: 2 

EEPMC = 0.6 ! 
EEPMF = 1.0 ! 

EEPMCBK = 0.6 ! 

EEso4 = 3.0 ! 
EEN03 = 3.0 ! 
EEOC = 4.0 ! 
EESOIL = 1. 0 ! 

! EEEC = 10.0 ! 

! MVISBK = 2. 

1 = supply single light extinction and hygroscopic fraction 
- IWAQM (1993) RH adjustment applied to hygroscopic background 

and modeled sulfate and nitrate 
2 = compu1:e extinction from speciated PM measurements (A) 

- Hourly RH adjustment applied to observed and modeled sulfate 
and nitrate 

- RH factor is capped at RHMAX 
3 = compute extinction from speciated PM measurements (B) 

- Hourly RH adjustment applied to observed and modeled sulfate 
and nitrate 

- Receptor-hour excluded if RH>RHMAX 
page 4 
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1 AppenD_CALPOST_input.txt 

Receptor-day excluded if fewer than G valid receptor-hours 
4 = Read hourly transmissometer background extinction measurements 

- Hourly RH adjustment applied to modeled sulfate and nitrate 
- Hour excluded if measurement invalid (missing, interference, 

or large RH) 
Receptor-hour excluded if RH>RHMAX 

- Receptor-day excluded if fewer than 6 valid receptor-hours 
5 = ,Read hourly nephelometer background extinction measurements 

- Rayleigh extinction value (BEXTRAY) added to measurement 
- Hourly RH adjustment applied to modeled sulfate and nitrate 
- Hour excludea if measurement invalid (missing, interference, 

or large RH) 
- Receptor-hour excluded if RH>RHMAX 
- Receptor-day excluded if fewer than 6 valid receptor-hours 

6 = compute extinction from speciated PM measurements 
- FLAG RH adjustment factor applied to observed and 

modeled sulfate and nitrate 
7 = compute extinction from speciated PM measurements as in [2] 

for 'unobstructed' conditions; replace with extinction from 
observed visual range for fog/precipitation conditions 
- Hourly RH adjustment applied to observed and modeled sulfate 

and nitrate 
- RH factor is capped at RHMAX 
- When fogjprecip is observed, replace computed Bext with: 

Bext(ljMm) = 3912/vR(km) 

Additiona) inputs used for MVISBK = 1: 

Background light extinction (1/Mm) 
(BEXTBK) -- No default ! BEXTBK = 12.0 

percentage of particles affected by relative humidity 
(RHFRAC) -- No default ! RHFRAC = 10.0 

Additional inputs used for MVISBK = 6: 

Extinction coefficients for hygroscopic species (modeled and 
background) are computed using a monthly RH adjustment factor 
in place of an hourly RH factor (VISB.OAT file is NOT needed). 
Enter the 12 monthly factors here (RHFAC). Month 1 is January. 

(RHFAC) -- No default RHFAC = 0.0, 0.0, 0.0, 0.0, 
0.0, 0.0, 0.0, 0.0, 
0.0, 0.0, 0.0, 0.0 ! 

Additional inputs used for MVISBK = 7: 

The weather data file (DATSAV abbreviated space-delimited) that 
is identified as VSRN.DAT may contain qata for more than one 
station. Identify the stations that are needed in the order in 
which they will be used to obtain valid weather and visual range. 
'The first station that contains valid data for an hour will be 
used. Enter up to MXWSTA (set in PARAMS file) integer station IDs 
of up to 6 digits each as variable IDWSTA, and enter the corresponding 
time zone for each, as variable !ZONE. 

(IOWSTA) 
(TZONE) 

No default 
NO default 

! IDWSTA = 690230, 080020, 080140! 
! TZONE = 5. , 5. , 5. ! 

Identify the Base Time Zone for the CALPUFF simulation 
(BTZONE) -- No default ! BTZONE = G.! 

----:----A'\.dd.:i..:t;:i-Or:J.a..:J--=i-I:I.pu:t-.S-Used-=fur-Mvr-SBK-=-2-,-~-7-::---------------------

I 
.,.../ 
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_ ARpenD_CALPOST_input.txt· 
Background extinction coefficients are computed from monthly . 
CONCENTRATIONS of ammonium sulfate (BKS04), ammonium nitrate (BKN03), 
·coarse particulates (BKPMC), organic carbon (BKOC), soil . (BKSOIL), and 
elemental carbon (BKEC). Month 1 ;s January. 
(ug/m**3) 

(BKSo4) No.default BKSo4 = 0.2, 0.2, 0.2, 0.2, 
0.2, 0.2, 0.2, 0.2, 
0.2, 0.2, 0.2, 0.2 ! 

(BKN03) No default BKN03 ::: 0.0, 0.0, 0.0, 0.0, 
0.0, 0.0, 0.0, 0.0, 
0.0, 0.0, 0.0, 0.0 ! 

(BKPMC) No default BKPMC = 0.0, 0.0, 0.0, 0.0, 
0.0, 0.0, 0.0, 0.0, 
0.0, 0.0, 0.0, 0.0 ! 

(BKOC) No default BKOC = 0.0, 0.0, 0.0, 0.0, 
0.0, 0.0, 0.0, 0.0, 
0.0, 0.0, 0.0, 0.0 ! 

(BKSOIL) No default BKSOIL= 4.5, 4.5, 4.5, 4.5, 
4.5, 4.5, 4.5, 4.5, 
4.5, 4.5, 4.5, 4.5 ! 

(BKEC) NO default BKEC = 0.0, 0.0, 0.0, 0.0, 
0.0, 0.0, 0.0, 0 .. 0, 
0.0, 0.0, 0.0, 0.0 ! 

Additional inputs used for MVISBK ::; 2,3,.5,6,7: 

Extinction due to Rayleigh scattering is added (l/Mm) 
(BEXTRAY) -- Default: 10.0 !, BEXTRAY =.10.0 ! 

lEND! 

INPUT GROUP~ 3 -- output options 

output Units 

Units for All outQut 
for 

concentration 
~ ::; g/m**3 
2 ::; mg/m**3 
3 = ug/m**3 
4 = ng/m**3 
5 = odour units 

(IPRTU) -- Default: 1 
for 

Deposition 
g/m**2js 

mgjm**2js 
ugjm**2js 
ng/m**2/s 

IPRTU::; 1 

visibility: extinction expressed in l/Mega-meters (IPRTU is ignored) 

Averaging time(s) reported 
--------------------------

I-hr averages 

3-hr averages 

24-hr averages 

(LIHR) -- Default: 

(L3HR) -- Default: 

(L24HR) Default: 

T 

T 

T 

L1HR = F 

L3HR = F 

L24HR = T 

Run-length averages (LRUNL) Default: T LRUNL = F 

user-specified averaging time in hours - results for 
an averaging time of NAVG hours are reported for 
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NAV~ greater than 0: 
AppenD_CALPOST_input.txt 

(NAVG) -- Default: 0 . NAVG = 0 
') 

Types of tabulations reported 

1) vi sibil ity: daily visibility tabulations are always reported 
for the selectee receptors when ASPEC = VISIB. 
In addition, any of the other tabulations listed 
below may be chosen to characterize the light 
extinction coefficients. 
[List file or plot/Analysis File] 

2) Top 50 table for each averaging time selected 
ILi st file only] 

(LTSO) -- Default: T 

3) TOp 'N' table for each averaging time selected 
[List file or plot file] 

(LTOPN) -- Default: F I 

Number of 'Top-N' values at each receptor 
selected (NTOP must be <= 4) . 

LT50 = T 

LTOPN = F 

(NTOP) -- Default: 4 ! NTOP = 1 

specific ranks of 'Top-N'· values reported 
(NTOP values must be entered) . 

(ITOP(4) array) -- Default: I ITOP = 1 
.1,2,3,4 

4) Threshold exceedance counts for each receptor and each averaging 
time selected 
[List file or plot file] 

(LEXCD) Default: F LEXCD = F 

-- Identify the threshold for each averaging time by assigning a 
non-negative value (output units). 

Threshold for 
Threshol d for 
Threshold ·for 
Threshol d for 

-- Default: -1. 0 
I-hr averages (THRESH1) 
3-hr. averages' (THRESH3) 

24-hr averages (THRESH24) 
NAVG-hr averages (THRESHN) 

THRESH1 = 1.0EOl I 
THRESH3 = -1.0 ! 

THRESH24 = -1.0 
THRESHN = -1.0 

counts for the shortest averaging period selected can be 
tallied daily, and receptors that experience more than NCOUNT 
counts over any NDAY period will be reported. This type of 
exceedance violation output is' triggered only if NDAY > O. 

Accumulation period(Days) 
(NDAY) -- Default: 0 

Number of exceedances allowed 
(NCOUNT) Default: 1 

5) selected day tableCs) 

NDAY = 0 

NCOUNT = 1 

Echo OPtion -- Many records are written each averaging period 
selected and output is grouped by day 
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·AppenD_CALPOST_input. txt 
. [List file or -plot file] . 

(LECHO) -- Default: F ! LECHO = F f 

Ti meseri es opti on -- Av·erages at a 11 selected receptors for 
each selected averaging period are written to timeseries files. 
Each file contains one averaging period, and all receptors are 
written to a single record each averaging time. 
[TSttUUUU.DAT files] . 

(LTIME) -- Default: F ! LTIME::: F 

Days selected for output 
(IECHO(366)) -- Default: 366*0 

! IECHO = 366*0 ! 
(366 values must be entered) 

plot output options 

plot files can be created for the TO~-N, Exceedance, and Echo 
tables selected above. TWo formats for these files are available, 
DATA and GRID. In the DATA format, results at all receptors are 
listed along with the receptor location [x,y,vall,va12, ..• ]. 
In the GRID format, results at only gridded receptors are written, 
using a compact representation. The gridded values are written in 
rows (x varies), starti.ng with the most southern row of the grid. 
The GRID format is given the .GRD extension. and includes headers 
compatible with the SURFER(R) plotting software. 

A plotting and analysis file can also be created for the daily 
peak visibility summary output, in DATA format only. 

Generate plot file output in addition to writing tables 
to L i s.t fi1 e? 

(LPLT) -- Default: F 

Use GRID format rather than DATA format, 
when available? 

(LGRO) -- Default: F 

! LPLT ::: F 

LGRD= F 

Additional output options 

output selected information to List ·file 
for debugging? 

(LDEBUG) Default: F 

Output hourly extinction information to REPORT.HRV? 
(visibility Method 7) 

(LVEXTHR) -- Default: F 

!END! 
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Fl.AG % Billings Sheridan Sheridan Method7 % CHANGE 
YEAR DAY iflME REcn TOT EXT EXT BGRND CHANGE RH-FAC BlllinQs Weather VR Sheridan Weather VR VR 

200~ 307. 100 312 18.155 1.879 16.276 
2003 307 200 312 20.479 3.363 17.116 19.65 4.359 light snow 9 
2003 307 300 312 20.748 3.632 17.116 21.22 4.359 Irghtsnow . 10 
2003 307 400 312 27.765 7.397 20.368 36.32 9.779 light snow 9 mist 3 
2003 307 500 312 28.042 7.674 20.368 37.68 9.779 light snow 9 mist 1.7 
2003 307 600 312 . 29.028 8.66 20.368 42.52 9.779 light snow 8.7 mist 2.5 
2003 307 700 312 22.854 4.789 18.065 26.51 5.941 light snow 9 mist" 2.5 
2003 307 800 312 24.056 5.991 18.065 33.16 5.941 mist 2.5 
2003 307 900 312 25.99 7.925 18.065 43.87 5.941 mist 1.5 
2003 307 000 312 27.792 9.727 18.065 53.84 5.941 mist 2 
2003 307 100 312 29.71 11.645 18.065 64.46 5.941 mist 2.5 
2003 307 200 312 40.495 20.127 20.368 98.82 9.779 20.368 
2003 307 300 312 39.957 19.589 20.368 96.18 9.779 mist 2 3.2~ 
2003 307 400 312 40.156 19.788 20.368 97.15 9.779 20.368 

0 2003 307 500 312 39.815 19.447 20.368 95.48 9.779 20.368 
m 2003 307 600 312 38.867 18.499 20.368 90.82 9.779 20.368 
0 2003 307 700 312 24.701 7.585 17.116 44.32 4.359 17.116 

); 2003 307 800 312 21.876 5.358 16.518 32.44 3.364 16.518 

0 2003 307 900 312 20.472 4.196 16.276 25.78 2.959 16.276 
" 2003 307 000 312 32.355 11.987 20.368 58.85 9.779 light snow, mist 5 20.368 

0 2003 307 100 312 32.377 12.009 20.368 58.96 9.779 light snow. mist 1 20.368 
0 2003 307 200 312 30.761 10.393 20.368 51.03 9.779 liuht snow. mist 1 
0 2003 307 300 312 29.35 8.982 20.368 44.10 9.779 
0 2003 30B 
..f:!>.. 
....l. >::0.001 '<;I./I;J 10.0 

01 
Is observed, BGRND (1/Mm) '" 39111NFi(km). CALPOST Method 7. 

Modelec Edinctl< by Species 
BEXT(Mod BEXT(BKG BE){T(Total) %CHANG F(RH) bxS04 bxN03 bxOC bxEC bxpMc bxPMF YEAR DAY H1 RECEFCOORDIN,(km) TYPE 

2003 306 0 312 -131.309 149.360 9.78 18.884 28.667 51.8 7.31 5.5 4.251 0.Q15 0.001 0 0.016 

~ 11/08/2005 
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Wind ( ,nd Badlands: 2003 .0 

J068 

MODEL FLAG % BGRND %OHNG 
YEAR DAY. miIE.REC# TOr Ext EXT .. BGRND CHANGE RH-FAC (FLAG/BAD)~' (FLAG/BAD) .... 
2003 68 .1r 101 19.488 . 2.717 16.771 16.20 3.785 
2003 68 2 0 101 19.479 2.708 16.771 16.15 3.785 
2003 68 3 0 101 19.184 2.413 16.771 14.39 3.785 
2003 68 4~0 101 18.12 1.949 16.771 11.62 3.785 
2003 :: ;f: 101 18.25 1.479 16.771 8.82 3.785 
2003 101 16.715 0.654 16.061 4.07 2.eOl 
2003 68 70 101 16.642 0.581 16.061 3.62 2.(JOl 
2003 68 8 0 101 22.749 2.381 20.368 11.69 9.779 
2003 68 9 0 101 17.918 1.147 16.771 6.84 3.785 
2003 68 10 0 101 17.951 1.18 16.771 7.04 3.785 
2003 68 11 0 101 16.443 0.707 15.736 4.49 .2.06 
2003 68 12 0 101 16.557 0.821 15.736 '5.22 2;06 

o 2003 68 13 0 101 16.629 0.893 15.736 5.67 2.06 
m 2003 68 14 0 101 16.697 0.961 15.736 6.11 2.06 o 2003 101 16.369 0.821 15.548 5.28 1.747 

2003 101 17.348 1.208 16.14 . 7.48 2.733 5> 2003 68 17 0 101 16.206 0.658 15.548 4.23 1.747 o 2003 68 18 0 101 16.666 0.752 15.914 4.73 2.356 
. 68 19

b
O 101 18.183 1.255 4.047 o 2003 16.928 ·7.41 

2003 68 20 0 101 18.182 1.254 16.928 7.41 4.047 50 g 2003 68 21bo 101 18.165 1.237 16.928 7.31 4 047Itif!~lim~ 
68 '22bo 

• :~. ~~~; .,%~'.~' 

o 2003 101 18.13 1.202 16.928 7.10 4.047 16.928 
~ 2003 68 23fO 101 18.117 1,189 le.9Z8 7.02 4.047 16.928 
-lo. 2003 69 0 101 .19.258 1.574 17.684 8.90 5.307 17.684 

17.9Z 1.32 16,596 7.97 3.493 

• transmlssometer d~ta missing 
.. when fog/preclp, 6.1c. Is observed, BGRNO (lIMm) = 3912NR(km). CALPOST Method 7 or . 
% change based on raCkgrOU~d from IMPROVE lransmlssomeler at Badlands NP (If >50 l/Mm) 

1" . .1 .. -,--.• _.J_.~ 

.' "" 
._-"/ 

%' 
Rapid City Rapid City FLAG ot CHANGE 

Rapid City Visibility Visibility Method7 (Method 
Weather (miles) (kril) BGRNO** . 7) 

light snow 9 14.5111it.1il1~j 
16.771 . 
16.771 
16.771 

. 16.171 
16.061 
16.061 
20.368 

mist 4 
light snow 7 
lighfsnow 4. 
light snow 9 

haze 5 
haze 6 

light snow (3 

15.548 
light snoW, mist . ~""~IIt.F~ 6 9. 7 Wlll~. '"" ... ~§;! 

16.928 
light snow, mist 4 

light snow 8 

. 199,294---0.66 

ModelE EXlilC'iI by Species 
YEAR DAY HR REOEP COORDIN, (km) TYPE BEXT(Mod BEXT(BKGBEXT(Total) %OHANGE F(RH) 

2003 (39 0 101 117.172 -50.371 D 1.32 16.596 17.92 7.97 
bxSQ4 bxN03 bxOC bxEC bxPMC bxPMF . 

3.493 0.688 0,629 0.004 . 0 0 0.002 

Page 1 of 4 . 11/M/zoOS 



Wind Cave and Badlands: 2003 

JD 345 (346,0): Dec 11 [Wino Cave] 

%CHNG 

YEAR DAY TIM!'Z· RE.C# tOT EXT 
2003 345 100 267 18,177 0, 
2003 345 200 267 18.153 0,088 18,065 0.49 5.941 e~ifJt~~A2i liuht snow. mist 2.5 
2003 345 300 267 18.145 0.08 18.065 0.44 
2003 345 400 267 16.479 0.044 16.435 0;27 
2003 345 500 267 18.148 0.083 18.065 0.46 
2003 345 600 267 16.985 0.057 16.928 0.34 
2003 345 700 267 18.19 0.085 18.065 0.47 5 941 Jj\m"r~ • .T.~,~ ~.,,~. ~. ":. ~.~ light snow 9 
2003 345 800 267 18.151 0,086 18.065 0.48 
2003 345 900 267 18.156 0.091 18,065 0.50 
2003 345 1000 267 18.194 0.129 18.065 0.71 5.941 ·:t~fff~~:~{~r.~~f.«i~ light snow, mist 4 
2003 345 1100 267 18.287 0.222 18.065 1.23 
2003 345 1200 267 18.455 0.39 18.065 2.16 
2003 345 1300 267 16.767 0.332 16.435 2.02 
2003 345 1400 267 16.913 0.478 16.435 2.91 

0 2003 345 1500 267 16.397 0.483 15.914 3.04 
m 2003 345 1600 267 16.521 0.607 15.914 3,81 
0 2003 345 1700 267 17.524 1.089 16.435 6.63 » 2003 345 1800 267 20.713 2,648 18.065 14.66 

0 2003 345 1900 267 19.178 2.25 16.928 13.29 4.047 ~?;i~;':*~~~ mist 1.7 
2003 345 2000 267 26.984 6.616 20~368 32.48 9. 779®:,'iMi:~;?~:\ff!'~ilm mist 1.2 

0 2003 345 2100 267 20.137 3.209 16.926 18.96 
0 2003 345 2200 267 22.396 4.112 17.684 26.65 5.307 ~f~lf~~if:f.~~rit!'*S01 mist 
0 2003 345 2300 267 22.6 4.916 17.684 27.80 0 
~ 
~ 

........ 
* % change based on background from IMPROVE transmissometer at Badlands NP (If >50 1/Mm) 

ModelE Extlnctjl by Species 
YEAR DAY HR RECEPCOORDIN. (km) TYPE BEXT(Mod BEXT(BKG BEXT(Total) %CHANGE F(RH) bXS04 bxN03 bxOC bxEG bxPMC bxPMF 

2003 346 0 267 116.954 -38.735 D 1.388 17.52 18.91 7.92 5.033 0.759 0.625 0.002 0 0 0.001 

Pap"'!) of4 .(1)8/2005 .. 
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Wlnd~ ~) ,,-.-J 

Rapid city 
MODEL FtAG % %CHNG R~pld City Visibility 

EXT BGRND CHANGE RH-FAC (FLAG/BAD) (FLAG/BAD)' Weather (miles) 
0.295 16.14 

2003 30S ;00 101 16.461 0.321 16.14 1.S~ 2.733~ 10 
2003 (l09 00 101 16.49 0.35 16.14 2.17 2.783 16.14 10 
2003 809 00 101 16.53 0.39 16.14 2.42 

l:mjW" 
10 

2003 309 ·00 101 16.567 0.447 16.14 2.77 10 
2008 309 ·00 101 16.661 0.521 16.14 3.23 9.9 
2003 309 00 101 18.873 1.189 17.684 6.72 5 307P~1-"·'ifl 10 
2003 309 00 101 17.259 0.908 16.851 5.55 ;:6~~~'f~', 10 
2003 809 00 101 17.488 1.187 16.351 6.95 4.0471·;if~JI'~i~!I~ 10 
2003 309 1 00 101 18.752 1.824 16.928 10.78 10 
2008 809 1 00 101 16.886 1.117 15.769 7.08 j:m. 10 
2003 309 1 00 101 17.308 1.394 15.914 8.76 g.g 

0 
2003 309 1 too 101 16.768 1.189 15.579 7.63 10 
:W03 309 1 00 101 16.902 1.323 15.579 8.49 10 m 2003 309 1 00 101 16.945 1.866 15.57~ 8.77 10 0 2003 809 1·00 101 16.755 1.264 15.491 8.16 1.652. :. ' .. 0·,,57,' 10 » 2003 309 1 00 101 le.a14 1.235 15.579 7.98 1.798:: :'. , .<~:0 . 10 

0 2008 309 1·00 101 18.545 2.11 16.435 12.84 

!l!!11 
9.9 

0 2003 309 1 00 101 17.268 1.41 15.858 8.89 10 
2003 309 2-00 101 18.203 1.852 16.351 11.33 10 
2008 S09 2 00 101 20.869 3.185 17.684 18.01 10 
2003 309 2 00 101 18.219 1.868 16.851 11.42 10 
2008 809 2 00 101 19.058 2.287 16.771 13.64 10 

0 0 101 17.185 1.327 15.858 8.37 9.9 
2.21 

background from IMPROVE transmlssomeler at BadlandS NP (If >50 l/Mm) 

MOdelE extl lCthby Species 
YEAR DAY HR RE;CEP COORDIN, (km) TYPi,:; BEXT(Mod BEXT(SKG BEXT(Total) ·%CHANGE F(RH) bxS04 bxN03 bxOC bxEO bxpMc bXPMF 

2003 810 0 101 117.172 -50.371 0 1.263 16.206 17.469 7.79 2.844 0.787 0.473 0.003· 0 0 0.001 

Page 301 4 11/08/2005 



Wind Cave and Badlands: 2003 

·JD 346 (347,0): Dec 12· [Badlandsl 

Rapid City 
MODEL 'FLAG % %CHNG Rapid City Visibility 

YEAR DAY TIME RECff TOT EXf EXT· BGRND CHANGE RH·FAC (FLAG/BAD) (FLAGlBAD)* Weather 

2003 346 100 28 16.604 0.543 1 Ei.061 3.38 
2003 346 200 28 17,788 1,017 16,771 6,06 mist 2,5 
2003 346 300 28 17.413 1.062 16.351 6.50 10 
2003 346 400 28 18,44 1,669 16,771 9.95 10 
2003 346 500 28 18.854 2,083 16,771 12.42 10 
2003 346 600 28 18.33 1.979 16.351 12.10 9.9 
2003 346 700 28 18.429 2.078 16.351 12.71 10 
2003 346 800 28 19.153 2.382 16.771 14.20 10 
2003 346 900 28 18.796 2.025 16.771 12.07 10 
2003 346 1000 28 24.043 3.675 20.368 18.04 10 
2003 346 1100 28 18.092 1.164 16.928 6.88 10 
2003 346 1200 28 15.835 0.344 15.491 2.22 9.9 
2003 346 1300 28 15.868 0.255 15.613 1.63 .10 
2003 346 1400 28 15.759 0.146 15.613 0.94 10 

0 2003 346 1500 28 15.702 0.089 15:613 0.57 10 m 2003 346 1600 28 15.658 0.045· 15.613 0.29 10 
0 2003 346 1700 28 16.969 0.041 16.928 0.24 10 

5> 2003 346 1800 28 16.946 0.018 16.928 0.11 9.9 

0 2003 346 1900 28 18.076 0.011 18.065 0.06 :: 10 

0 2003 346 2000 28 20.373 0.005 20.368 0.02 10 
2003 346 2100 28 20.368 0 20.368 

0 2003 346 2200 2.8 20.368 0 20.368 

;:Er~~~~~~1 
8 

0 2003 346 2300 28 17.684 0 17.684 mist 1.2 0 
~ 2003 347 O. 28 16.928 0 16.928 9.9 
....lo. 
(!) 

• % change based on background from IMPROVE 1ransmissometer at Badlands NP (If >50 1/Mm) 

Model~ Extinclil by Species 
YEAR DAY HR RECEPCOORDlN.(km) TYPE BEXf(Mod BEXT(BKG BEXT(Total) 'YoCHANGE F(RH) bxS04 bxN03 bxOC bxEC bxPMC bxPMF 

2003 347 0 28 227.093 -18.671 D 0.86 17.16 18.02 5.01 4.434 0.467 0.39 0.002 0 0 0.001 

~ . Pap~ "'of4 ")8/2005 
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% 
FLAG or OHANGE 

MODEL FLAG % . Billings Sheridan Method7 (Method 
YEAR PAY TIME RECti TOT EXT EXT BGRND CHANGE RH-FAC Billings Weather VR Sheridan Weather VR Sheridan (km) BGRND' 7) 
2002 BOO 10 560 17,616 1.098 16,516 6.65 3.364 10+ 10+ 16,518 
2002 300 20 560 18,306 1.B8 16,926 6,15 4.047 10+ 10+ 16,928 
2002 300 30 560 180402 1.474 16,928 6.71 4.047 10+ 10+ 16.928 
2002 BOO 40 560 20.417 2.352 18.0B5 13.02 5.941 10+ 10+ 18.065 
2002 300 60 I;iGO i7,ti31 1.413 16.516 8.55 3.364 10+ 10+ 16.518 
2002 BOO 60 560 20.602 2.537 18.065 14.04 5.941 9.9 9.9 18.065 
2002 300 70 560 24.465 4.097 20,368 20,11 9.779 10+ 10+ 20.B66 
2002 300 80 560 24,334 3.966 20.368 19,47 9.779 10+ 10+ 20,B68 
2002 300 90 560 17,658 1.282 16.276 7.88 2.959 10+ 10+ 16.276 
2002 BOO 100 560 16.404 0.757 15.647 4.84 1.911 10+ 10+ 15.647 
2002 BOO 110 660 16.162 0.614 15.548 8.95 1.747 10+ 10+ 15,548' 
2002 300 120 660 16,652 0.371 15.281 2.43 1.302 9.9 9.9 15.281 
2002 300 130 560 15.515 0.273 15.242 1.79 1.237 10+ 10+ 15.242 
2002 300 140 560 15.436 0.219 15,217 1.44 1.196 10+ .10+ 15.217 

0 2002 (lOa 150 660 16,373 0.182 16.191 1.20 1.153 10+ 10+ 15.191 
2002 300 160 560 15.274 0.136 15.136 0.91 1.06 10+ 10+ 15.136 m 2002 300 170 560 15.271 0.096 16.175 0.63 1.125 10+ 10+ 15.175 0 2002 SOO 180' 560 15.422 0.067 15.355 0,44 1.424 .9.9 9.9 15.355 5> 2002 300 190' 560 16.345 0.069 16.276 0.42 2.959 10+ 10+ 16.276 

0 2002 300 200' 560 16,811 0.009 15.802 0.06 2.17 10+ 10+ 15.802 2002 300 210' 560 17.124 0.008 17.116 0,05 4.359 10+ 10+ 17,116 0 2002 300 220 560 16.281 0.005 16.276 0.03 2.959 10+ 10+ 16.276 
0 2002 300 230' 560 16.523 0.006 16.518 0.03 3.364 10+ 10+ 16.518 
0 2002 301 560 16.522 0.004 16.518 0.02 3.364 9.9 9.9 16.518 . 0 17.44B 0.934 16,514 5,66 3.356 16.514 5.61,) ~ 
~ • When fog/preolp, et . Is observed, BGRND (l/Mm) '" 391 <WR(km), CALPOST Method 7. 

Model Exline Iby Species 
YEAR DAY HR RECE COORDIN.(km) TYPE BEXT(Mod BEXT(BKG BEXT(Total) %CHANGE F(RH) bxS04 bxN03 bXOC bxt:C 'oxPMC bxPM)= 2002 301 560 -96.64 168.684 D 0.934 16.514 17.448 6.66 3.356 0.511 0.42 0.002 0 0 . 0.001 

Pape 1 of:2 11/06/2005 



Northern Cheyenne: 2002 

JD 82 {83,0}: Mar 23 

% 
FlAG or CHANGE 

MODEL FLAG % Billings Sheridan Method7 (Method 
YEAR DAY TIME REC# TOT EXT EXT BGRND CHANGE RH·FAC Billings Weather VR Sheridan Weather VR . Sheridan (kril) BGRND·. 7) 
2002 82 100 526 21.42 3.355 18.065 18.57 5.941 10+ 10+ 18.065 
2002 82 200 526 20.467 3.351 17.116 19.58. 4.359 10+ 8 17.116 
2002 82 300 526 19.409 2.293 17.116 13.40 4.359 10+ 8 17.116 
2002 82 400 526 18.858 1.742 17.116 10.18 4.359 10+ 7 17.116 
2002 82 500 526 17.772 0.844 16;928 4.99 4.047 10+ 9 
2002 82 600 526 16.829 0.768 16.061 4.78 2.601 9.9 mist 6 
2002 82 700 526 16.403 0,545 15.B5B 3.44 2.263 10+ mist 5 
2002 82 800 526 16.54 0.479 16.061 2.98 2.601 10+ mist 6 
2002 82 900 526 20.82 0.452 20.368 2.22 9.779 10+ mist 5 

'2002 82 1000 526 20.779 0.411 20.368 2.02 9.779 10+ 10+ 
2002 82 1100 526 16.161 0.303 15.858 1.91' 2.263 10+ 7 15.858 
2002 82 1200 626 16.338 0.277 16.061 1.72 2.601 9.9 9.9 16.061 
2002 82 1300 526 16.303 0.242 16.061 1.51 2.601 10+ 10+ 16~061 
2002 82 1400 526 17.352 0.236 17.116 1.38 4.359 10+ 10+ 17.116 
2002 82 1500 526 16.276 0.215 16.061 1.34 2.601 10+ 10+ . 16.061 

0 2002 82 1600 526 16.729 0.211 16.518 1.28 3.364 10+ 9 16.518 

m 2002 82 1700 526 16.704 0.186 16.518 1.13 3.364 10+ 10+ 16.518 

0 2002 82 1800 526 15.957 0.155 15.802 0.98 2.17 9.9 9.9 15.802 

» 2002 82 1900 526 18.106 0.041 18.065 0.23 5.941 10+ 18.065· 
slight, continuous fall of 

0 2002 82 2000 526 16.518 0 16.518 3.364 snowflakes 6 10+ 16.518 

0 slight. continuous fall of 
2002 82 2100 526 16.518 0 16.518 3.364 snoWflakes, mIst 5 7 

0 slight. continuous fall of slight continuous fall of 
0 2002 82 2200 526 15.982 0 15.982 2.469 snoWflakes, mist 3 snoWflakes. mist 3 0 

mist, slight, continuous fall ~ 
I\) 2002 B2 2300 526 18.285 0.22 1R065 1.22 5.941 of snowflakes 2 mist 5 
....lo. 

2002 

Model ExtInct! by Species 
YEAR DAY HR REOE OOORDIN,(km) TYPE BEXT(Mod BEXT(BKGBEXT(TotaQ %CHANGEF(RH) bXS04 bxN03 bxOG bleEC bxPMO bxPMF 

2002 83 0 526 ·108.196 166.751 D 0.900 17.011 17.911 5.29 4.185 0:412 0.481 0.002 0 0 0.004 

PaC!' ... of2 , 'OB/2005 
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20Ci2 299 200 103 22.414 2.046 20.368 10.05 missing 
2002 299 300 103 22,669 2.301 20.$68 11.30 missing 
2002 299 400 103 22,838 2.47 20.:368 12.13 missing 
2002 299 500 103 22,948 2,58 20.368 12.67 missing missing 
2002 299 600 103 23,006 2,638 20.368, 12.95 missing missing 
2002 299 700 103 23,002 2.634 20,368 12.93 missing missing' , 
2Ci02 299 800 103 23,264 2.896 20,(368 14,22 missing missing 
2002 299 900 103 23.342 2.974 20.368 14.60 missing missing 
2002 299 000 10(3 23,24 2.872 20,368 14.10 missing missing 
2002 299 100 103 19,647 1.582 18,065 8.76 mist 4 
2002 299 1200 103 23.326 2.958 20.368 14.52 mist 5 
2002 299 (300 103 19.982 1,917 18,065 10.61 8 
2002 299 400 103 17.656 1,138 16.518 6.89 10 0 2002 299 600 103 17.263 0,987 16.276 6.06, 10 m 2002 299 600 103 16.574 0,716 15,858 4.52 10 0 2002 299 700 103 16.476 0.618 15.858 3.90 10 3> 2002 299 800 103 17,335 0,817 16,518 4.95 9.9 

0 2002 299 900 10'$ 19.3 1.235 18.065 6.84 10 

0 2002 299 000 103 19.084 1,019 18.065 5.64 10 
2002 299 100 103 18.896 0.831 18.065 4,60 9 
2002 299 200 103' 18.704 0,639 18.065 3.54 7 
2002 299 300 103 18.545 0.48 18.065 2.66 : .. 

7 
0.37 

-1-

baokground from IMPROVE transmlssQmeter at Badlands NP (1(;>60 1/Mm) 

MOdele Ext nolioby Species 
YEAR DAY HR RECEf COORDIN, (km) TYPE BEXT(Mod BEXT(BKG BEXT(Total) %CHANGE F(RH) bxS04 bxN03 bxOC bxEC bxPMC bxPMF 2002 (300 0 103 118.471 -50,346 D 1.1;;23 18.519 20.14 8.7~ 6.698 0.932 0.688 0.002 0 0 0 

Page 1 of 2 11/08/2006 



Wind Cave and Badlands: 2002 

JD 299 (300,0): Oct 26 [Badlands] 

MODEL FLAG % BGRND %CHNG RapId City Rapid City 
DAY TiME RECtt TOT EXT EXT BGRND CHANGE 

299 100 1 15.327 0.094 15.233 0.62 
2002 299 200 1 21.172 0.804 20.368 3.95 
2002 299 300 1 21,248 0,88 20.366 4,32 
2002 299 400 1 21.986 1.018 20.368 5.00 missing missing 
2002 299 .500 1 21.578 1,21 20.36B 5.94 missing missing 
2002 299 600 1 21.761 1,393 20.36B 6,84 missing missIng 
2002 299 700 1 21,937 1,569 20.36B 7,70 missing missIng 
2002 299 800 1 22.31 1,942 20.368 9.53 missing missing 
2002 29g 900 1 22.546 2,178 20.368 10.69 missing missing 
2002 299 1000 1 22.791 2,423 20.368 11.90 missing missing 
2002 299 1100 1 19.689 1.624 18.065 8.99 mist 4 
2002 299 1200 1 23.211 2.843 20.368 13.96 mist 5 
2002 299 1300 1 19.747 1.682 18.065 9.31 8 
2002 299 1400 1 17.425 0.907 16.518 5.49 10 
2002' 299 1500 1 16.986 0.71 16.276 4.36 10 

0 2002 299 1600 1 16.325 0.467 15.858 2.94 10 
m 2002 299 1700 1 16.234 0.376 15.858 2.37 10 

0 2002 299 1800 1 16.988 0.47 16.518 2.85 9.9 

» 2002 299 1900 1 18.745 0.6B 18.065 3.76 10 

0 
2002 299 2000 1 18.60e 0.544 18.065 3.01 10 
2002 299 21QO 1 18.5 0.435 18.065 2.41 9 

0 2002 299 2200 1 18.395 0.33 18.065 1.83 7 
0 2002 299 23QO 1 18.313 0.248 18.065 1.37 7 
0 2002 300 0 1 18.257 0.192 18.065 1.06 6.8 
0 
~ 
J\.) 
W • % change based on background from IMPROVE transmissometer at Badlands NP (if >50 1/Mm) 

Modele Extinctloby Species 
YEAR DAY HR RECEl COORDlf\I,(km) TYPE BEXT(Mod BEXT(BKG BEXT(Total) %CHANGE F(Rii) bXS04 bxN03 bxOC bxEC fjXPMC bxpMF 

2002 300 0 1 200.083 -23.183 D 1.042 18.519 19.56 5.63 6.698 0.6 0.441 0.001 0 0 a 

Pap'" ~ of2 "08/2000 
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/en~e: 2001 
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JD 54 (55,0); Feb 23 

MOOl':l FLAG % Billings Sheridan Sheildan Method7 %CHANGg 
YEAR DAY TIME RECII TOT EXT EXT. BGRNO CHANGE 'RH-FAC Blillngs Weather VR Sheridan Weather VR (km) . BGRNO* (Method 7) 
2001 54 100 448 18,212 0,147 18,065 0.81 5.941 10+ 7 
2001 54 200 448 18.075 0.01 18.065 0.06 5.941 10t mist 1.2 
2001 54 300 448 20.36B 0 20.368 9.779 10+ fog, depositing rime, sky not 0.2 
2001 54 400 446 16.52 0.002 16.618 0.01 3.364 10+ fog, depositing rime, sky not 0.5 
2001 54 600 448 20,378 '0.01 20.368 0.6s 9.779 9 fog, deposillng rime. sky not 0.2 
2001 64 600 446 16,102 0.037 10.065 0.20 5.941 Mist 5 fog, depositing rime, sky not 0.2 
2001 54 700 448 18,699 0.634 18.065 3.51 5.941 Mist 5 mist 4 
2001 64 800 448 19,167 1.102 18.065 6,10 5.941 Mist 6 mist 5 
2001 54 900 448 16,666 0.148 16.518 0.90 3.364 Mist 5 mist 6 
2001 64 1000 448 25,375 6.007 20.368 24.56 9.779 Mist 4 mist 4 
2001 64 1100 448 22,292 4.227 16.065 23.40 5.941 Mist 6 mist 4 
2001 54 1200 448 20,028 3.1 11;1,928 18.31 4.047 8,7 mist 3.7 
2001 54 1300 448 23.366 5.301 18.066 29.34 5.941 10+ mist 5 
2001 P4 1400 448 22,196 5.08 17.116 29.66 4.369 9 mist 6 
2001 64 1500 448 29.57 9.202 20.368 45.16 9.779 Mist 5 mist 3 

0 2001 64 1600 448 21.361 4.245 17.116 24.60 4.359 Mist 6 mist 5 m 2001 64 1700 446 21.478 4.362 17.116 25.46 4.359 Mist, 5 8 17,116 

0 2001 54 1600 448 19.424 2.906 16.518 17.69 3.364 Mist 5 8.7 16,518 
-.. 2001 54 1900 448 19.346 2.23 17.116 19.03 4.359 Mist 6 9 17.116 » 2001 54 2060 448 18,217 1.101 17.116 6.43 4.359 8 9 17.116 
0 2001 54 2100 448 18.776 0.711 18.06Q 3.94 5.941 10+ 7 16.065 

0 2001 54 2200 448 16.331 0.266 18.066 1.47 5.941 10+ 9 18.065 
2001 54 2300 448 16.137 0.072 18.065 0.40 5.941 8 9 16.065 

02001 55 0 448 18.075 0,01 18.065 0.06 5.941 6.8 mist 5.6 9.0 i:r~;(~:i.~;~1~~, 
2.060 18.01 11,55 5.85 2065.209 0.10 0 

;!:) When fogipreclp, elc is observed, BGRNO (1iMm)'~ 3912NR(km), CALPOST Method 7. 

~ 
Model Exllncll( y species 

bxPMC YEAR DAY HR rECEFCOORDIN/(km) TYPE BEXT(Mod l3EXT(BKG BEXT(Total) , %CHANGE F(RH) bxS04 bxN03 bxOC bxEC bxPMF 
200155 0 446·104.345 160.964 D 2.06 18.01 20.09 11.65 5.85 1.217 0.851 0.006 0 0 0.005' 

P;lgE11 of 2 11/08(2005 



Northem Cheyenne: 2001 

JD 96 197,0}: Allr 6 

FLAG or 
MODEL FLAG % BilHngs Sheridan Sheridan Method7 % CHANGE 

YEAR DAY TIME REC# TOT EXT EXT BGRND CHANGE RH-FAC Billings Weath~r VR Sheridan Weather VR (km) BGRND' (Method 7) 

2001 96 100 448 18.244 1.128 17.116 6.59 4.359 10+ 10+ 17.116 6.SOft. 
2001 96 200 448 20.314 3.198 17.116 18.68 4.359 10+ 10+ 17.116 18.7% 
2001 96 300 448 30.162 9.614 20.368 4B.16 9.779 10+ 10+ 20.368 46.2% 
2001 96 400 448 28.818 8.45 20.368 41.49 9.779 10+ 10+ 20.368 41.5% 
2001 - 96 500 446 21.532 3.467 18.065 19.19 5.941 10+ 10+ 18.065 19.2% 
2001 96 600 448 19.681 1.616 18.065 8.95 5.941 9.9 9.9 18.065 8.9% 
2001 9S 700 448 lS.761 0.243 16.518 1.47 ?364 10+ 10+ 16.518 1.5% 
2001 96 800 448 18.679 0.001 18.678 0.01 6.963 10+ 10+ 18.678 0.0% 
2001 96 gOO 448 16.195 0.055 16.14 0.34 2.733 lo:r 10+ 16.140 0.3% 
2001 96 1000 448 15.584 0.065 15.5-19 0.42 1.699 10+ 10+ 15.519 0.4% 
2001 96 1100 448 15.48 0.102 15.378 0._66 1.463 10+ 10+ 15.378 0.7% 
2001 96 1200 448 15.516 0.178 15.338 1.16 1.397 9.9 9.9 15.338 1.2% 
2001 96 1300 448 15.3B5 0.175 15.21 1.15 1.183 10+ 10+ 15.210 1.2% 
2001 96 1400 448 15.497 0.287 15.21 1.89 '1.183 10+ 10+ 15.210 1.9% 
2001 96 1500 448 15.689 D.408 15.2B1 2.67 1.302 10+ slight, conlinuous rain 10 16.1~ 0.2% 
2001 96 1600 44B 16.001 O.4B2 15.519 3.11 1.699 10+ 10+ 15.519 3.1% 

0 2001 96 1700 446 15.644 0.266 15.378 1.73 1.463 10+ Thunderstorm, no precipitation 10+ 15.378 1.7".4 m 
0 2001 96 lBOD 448 15.754 0.141 15.613 0.90 1.855 9.9 Thunderstonn, no precipitation 9.9 15.613 0.9% » 2001 96 1900 448 15.366 0.028 15.338 0.18 1.397 10+ 10+ 15.338 0.2% 

0 Thunderstonns with 
0 2001 96 2000 448 15.775 0.006 15.769 0.04 2.115 no precipitation 10+ 10+ 15.769 0.0% 
0 

Thunderstorms, 0 
0 2001 96 2100 448 15.769 0 15.769 2.115 slight rain showers 10+ 10+ 15.769 0.0% 
..J:=o. Thunderstorms, 
!\) Slight. Continuous 
01 2001 96 2200 448 15.769 0 15.769 2.115 rain 10+ 10+ 15.769 0.0% 

Slight, Continuous 
2001 96 2300 448 15;858 a 15.858 2.263 rain 10+ 10+ 15.858 0.0% 
2001 97 0 448 15.579 0 15.57.9 1.798 9.9 9.9 15.579 0.0% 

17.711 1.255 16.457 7.62 3.261 25.949 4.83 

* When fog/preclp, etc. Is observed, BGRND (1IMm) '" 39121VR(km). CALPOST Method 7. 

Model Exlinclic by Species 
YEAR DAY HR RECEF COORDIN. (km) TYPE BEXT(ModBEXT(BKGBEXT(Total) o;.CHANGEF(RH) bxS04 bxN03 bxOO bxEO bXPMC bxPMF 

2001 97 0 448 -104.345 160.954 D 1.255 16.457 17.711 7.62 3.261 0.694 0.557 0.002 0 0 0.002 

Pa"~" of2 -"as/2005 
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2001 
2001 
2001 
2001 
2001 
2001 
2001 
2001 
2001 
2001· 
2001 
2001 
2001 
2001 
2001 
2001 
2001 
2001 
2001 
2001 
2001 
2001 

81 
81 
81 
61 
81 
81 
81 
81 
81 
81 
81 
81 
el 
81 
81 
81 
81 
el 
81 
81 
81 
81 

Model 
YEAR DAY HR 

2001 82 

j".r" '\ 

'~.J 

285 16.416 0.14 16.276 0.86 
21;15 17.345 0.229 17.116 1.34 
285 16.73 0.212 16.518 1.28 
285 16.799 0.281 16.518 1.70 
285 16.918 0.4 16.518 2.42 
285 17.784 0.668 17.116 3.90 mist, fog 
285 22.308 1.94 20.368 9.52 fog 
285 22.643 2.275 20.368 11.17 fog 
285 2'2.654 2.486 20.368 12.21 fog 
265 23.167 2.799 20.368 13.74 mist, fog 
285 23.53 3.162 20.368 15.52 mist, fog 
285 23.664 3.296 20.368 16.18 mist 
285 23.519 3.151 20.368 15.47 mist 
285 19.809 1.744 18.065 9.66 mist 
285 22.849 2.481 20.368 12.18 mist 
21;15 22.553 2.185 2"0.368 10.73 mist 
21;15 22.303 1.935 20.368 9.50 mist 
285 22.085 1.717 20.366 8.43 mist 
285 21.574 1.206 20.368 5.92 mist 
285 22.033 1.665 20.368 8.17 fog 
265 21.989 1.621 20.368 7.96 fog 
285 21.579 1.211 20.368 5.95 fog 
285 21.785 1.417 20.368 6.96 faa 

20.75 1.597 19,15 8.34 7.756 647.52 

background from IMPROVE transmlssometer at Badlands NP (if >50 1/Mm) 

by Speoles 
RECEP' COORDIN, (km) TYPE BEXT(Mod BEXT(BKG BEXT(Total) %CHANGE F{RH) 

10 
10 
10 
10 

9.9 
0.2 
0.2 
0.2 
0.2 
0.2 
0.5 
1.7 
1.7 

6 
6 
3 
3 

0.8 
0.8 
0.2 
0.2 
0.2 
0.2 

..... _ ... _~ .... L.I 

, ... j 

bxS04 bxN03 bxoc bxEC bxPMC bliPMF o 285 117.585 -37.827 D 1.597 19.16 20.75 6.34 7.756 1.032 0.562 0.001 0 0 0.001 

Page 1 of 2 11/08/2006 
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Wind Cave: 2001 

JD 82 {B3,O}: Mar 23 

Rapid City 
FLAG % BGRND %CHNG Visibility 

BGRND CHANGE RH-FAC 

20.368 6.90 
2001 82 200 104 21.95 1.682 20.36B 7.77 .,ig2J mist 
2001 82 300 104 22.138 1.77 20.368 8.69 fog 
2001 82 400 104 22.305 1.937 20.368 9.51 fog 
2001 82 500 104 22.44 2.072 20.368 10.17 fog, mist 
2001 82 600 104 22.521 2.153 20.368 10.57 snow 
2001 82 700 104 22.533 2.165 20.368 10.63 drizzle, mist 
2001 82 800 104 22.563 2.195 20.368 1-0.78 mist 
2001 82 900 104 22.43 2.062 20.368 10.12 mist,snow 2.5 
2001 82 1000 104 22.227 1.859 20.368 9.13 mist 6 
2001 82 1100 104 19.045 0.98 18.065 5.42 mist 6 
2001 82 1200 104 18.882 0.817 18.065 4.52 mist 3.7 
2001 82 1300 104 21.441 1.073 20.368 5.27 10+ 
2001 82 1400 104 21.191 0.823 20.368 4.04 10+ 
2001 82 1500 104 16.732 0.214 16.518 -1.30 10+ 

0 2001 82 1600 104 16.682 0.164 16.518 0.99 10+ m 2001 82 1700 104 16.645 0.127 16.518 0.77 10+ 
0 2001 82 1.800 104 16.613 0.095 16.518 0.58 9.9 
); 2001 82 1900 104 16.59 0.072 16.518 0.44 10+ 

0 2001 82 2000 104 16.583 0.065 16.518 0.39 10+ 

0 2001 82 2100 104 16.602 0.084 16.518 0,51 10+ 
2001 82 2200 104 16.605 0.087 16.518 0.53 10+ 

0 2001 82 2300 104 18.222 0.157 18.065 0.87 10+ 
0 2001 83 o. 104 18.221 0.156 18.065 0.86 0 
..J!io. 
I\.) 
-....) • % change based on baokground from IMPROVE transmissometer at Badlands NP (If >50 1/Mm) 

Model Extlnctlo by Species 
YEAR DAY HR RECEP'COORDIN,(km) TYPE BEXT(Mod BEXT(BKG BEXT(Total} %CHANGE F(RH) bxS04 bxN03 bxOC bxEC bxPMC bxPMF 

2001 83 0 104 115.858 -49.50 1.005 18.701 19.71 5.37 7.001 0.705 0.299 0.001 0 0 0 

Pa"~ 20f2 -</08/2005 
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Basin Electrlp Power Cooperative 
Dry Fork Proleet 

. 2001. 
WInd Clive N 

CALPUFF AflYSIS 

M deled Extlnotlon by Species 
YEAR DIY HR RECEPTOCOORDlN.(km). TVPE 

20Q1 82 0 285 117.565 -37.827 D 
2001 83 0 104 115.858 -49.5 D 

Badlands NPI 
Modeled Extinotlon by Species 

YEAR 04Y HR' RECEPTO COORDIN. (km) 
[none >5%J 

TVPE 

Extinction by Species 
HR RECEPTO COORDIN. (km) TYPE' 

55 0 448 -104.345 160.954 D 
97 0 519 -121.678 166.75 D 

Devils Tower 
Mddeled Extinction by SpeCies 

YEAR Dj'Y HR REOEPTO COORDIN. (km) TYPE 
2001 82 0 770 21.82 63.4 0 

2002 
WlndcaveN 

M deled Extlnollon by Species 
YEAR DJ~. HR RECEPTO COORDIN. (km) TYPE 

2002 300 0 103 118.471 -50.3460 

Sadlands NP 
Mal:leled Extinction by Species 

YEAR DI' HR RECEPTO COORDIN. (km) TYPE 
2002 300 0 1 200.083 -23.1630 

N Cheyenne 
Ma eled Extinction by Species 

YEAR DI HR RECE;PTO COORDIN. (km) TYPE 
2002 301 0 560 -96.64 168.684 D 
2002 83 0 526 -108.196 166.7510 

Devils Tower 
Mo eled Extlnotlon by Spl3cles 

VEAR DAJ HR RECEPTOCOORDIN.(km) TYPE 
(none> 5%J 

._ .... ,,,._~~-.LL.; ~_I_. __ 

" " , , 

"-..~ 
'" \ 

'\.... _ .. / 

BEXT(ModBEXT(BKGEiEXT(1'oia%CHANGiF(RH)" bxS04 bxN03 bxod bxEC 
1.597 19.153 20.75 6.34 7.756 1.032 0.562 0.001 

bxPMd bXPMF 

1.005 18.701 19.705 5.37 7.001 0.705 0.299 0.001 
b ·0 0.001 
000 

BEXT(Mod BEXT(BKG BEXT(Tola%CHANGE F(RH) bxS04 bxN03 bxOC bxEC bxpMc bxPMF 

BEXT(ModBEXT(BKGBEXT(Tola%CHANGEF(RH) bxS04 bxN03 bxOC bxEO 
2.08 18.01 20.09 11.f;i5 5.85 1.217 0.851 0.006 

1.543 16.467 17.999 9.36 3.261 0.763 0.773 0.003 

bxPMC 
o 
o 

BEXT(ModBEXT(BKGBEXT(Tola%CHANGEF(RH) bxS04 bxN03 bxOC bxEC bxPMC 
0.843 16.005 16.847 5.27 2.508 0.451 0.372 0.006 0.001 

BEXT(Mod BEXT(BKG BEXT(Tola %CHANGE F(RH) bxS04 bxN03 bxOO bxEO bxPMO 
1.623 f8.f;i19 20.141 . 8.76 6.698 0.932 0.688 0.002 0 

BEXT(ModBEXT(BKGBt::XT(Tola%CHANGEF(RH) bxS04 bxN03' bxOO bxEC bxPMC 
1.042 18.519 19.561 5.63 6.69B 0.6 0.441 0.001 0 

BEXT(ModBEXT(BKGBEXT(Tola%CHANGEF(RH) bxS04 bkN03 bxOC bxEO 
0.934 16.614 17.448 5.66 3.356 0.511 0.42 0.002 

0.9 17.011 17.911 5.29 4.185 0.412 0.481 0.002 

BEXT(Mod BEXT(BKG BEXT(Tota %CHANGE F(RH) bxS04 bxNOS bxoo bxEC 
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bxPMO 
o 
o 

bxPMC 

bxPMF 
o 0.d05 
o 0.004 

bxPMF 
o 0.D13 

bxPMF 
o 0 

bxPMF 
o 0 

bxPMF 
o 0.001 
o 0.004 

bXPMF 
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Basin Electric PoWer Cooperative 
Dry Fork Project 
CALPUFF Analysis 

~ 
Wind CaveNP 

Modeled Extinction by Spedes 
YEAR DAY 

2003 
2003 
2003 

BadlandsNP 

HR REGEPTO GOORDIN,(kfn} TYPE 
69 0 101 117.172 -5b.371 0 

346 0 267 116.954 -38.735 D 
310 0 101 117.172 -50.371 0 

Modeled Extinction .by Species 
YEAR DAY HR RECEPTOCOORDIN,(km) TYPE 

2003 347 a 28 227.093 -18.671 0 

NCheyenne 
Modeled Extinction by Species 

YEAR DAY HR REGEPTO GOOROIN. (km) TYPE 
2003. 30B 0 312 -131.309 149.360 

Devils Tower 
Modeled Extinction by Species 

YEAR DAY HR REGEPTOCOORDIN.(km) TYPE 
[oone> 5%] 

BEXT(ModBEXf(BKGBEXT{Tota%CHANGEF(RH) b)($04 IlxN03 bxOO bxEG 
1.322 16.596 17.918 7.97 3.493 0.688 0.629 0.004 
1.388 . 17.52 18.908 7.92 5;033 0.759 0:625 0.002 
1.263 16.206 17.469 7.79 2.B44 0.187 0.473 0.003 

bxPMG 
o 
o 
o 

bxpMi= 
() 0.002 
o 0.001 
a 0.001 

BEXT(ModBEXT(BKGBEXT{Tota%CHANGEF(RH) bxS04 bxN03 bxOO bxEC bxPMC bxPMF 
0.86 17.16 18.02 5.01 4.434 0.467 0.39 0.002 0 0 0.001 

BEXT(ModBEXT(BK<!BEXT(Tota%GHANGEF(RH) bxS04 bxN03 bxOG bxEG. bxPMG . bxi>M'F 
9.783 18.884 28.667 51.8 7.307 5.5 4.251 0.015 0.001 0 0.016 

BEXT(Mod BEXT(BKG 8EXT(Tola %GHANGE F(RH) bxS04 bxN03 bxOC bxEG bxPMG bxPMi= 

P8p"''' of 2 "'Qs/2005 

.' 



,IPr<ln Dry Fork Station 
CALPUFF Results 

Vlsibility 3-Hour 24-Hour Annual 24-Hour ·Annual Annual , N ' S W S .. 
. Days with Extinction Change Model Extinction by Species So, SO, SO, PMIO PM1Q NO. Dep • Dep Dep Dep 

• Max. Max. % 
Wm'I,) Area >3% >10% Day. Change f(RH) bxS04 bxN03 bxOC bxEC bxPMC '\Jl<PMp .(ugln?) ("grm') (ugf",') (ugfJllJ) .(Ugfm~) (ugrnf) ('i!/nbs) kg/haiyr kg/haivr 

i 
2001 Results 

Wind Cave NP 2 O. 8.34% 0.39 0.13 0.009 0.005 0.0003 "~~ BadlandsNP 0 0 4.42% 0.33 0.08 0.005 0.002 0.0001 0.001 3.8961E·12 9.3940E-12 . 0.001 0:003 

N Cheyenne Indian Res 2 1 11.55% 0.68 0.008 0.D1 0.0004 0.003 4.7919E-12 I.B001E-ll 0.002 

Devils Tower 1 0 6.27% . 2:00 0.57 0.04 0.05 0.004 0.021 . 
. '. I 

200ZResults 

WindCaveNP. 1 0 8.76% 0.45 0.17 0.011 0.006 0.0004 0.004 6.3214E-12 12.0360E·ll ';~ , 
Badlands NP 1 a 5.63% 0.32 0.09 0.007 0.002 0.0001 0.002 2.2801E-12 .7.0214E-12 0.001 0.002 

N Cheyenne Indian Res 2 0 5.66% 0;55 0.198 0.006 0.D1 0.0003 -~ Devils Tower a 0 4.22% . 1.85 0.61 0.052 0.06 0.005 0.029 

( Results -
.• __ r 

Wind Cave NP 3 a 7.97% 0.49 0.11 0.012 0.005 0.0004 0.004 . 7.5460E'12 2:3989E-l1 0.002 
.. 

BadlandsNP 1 0 5.01% -- 0.006 0.002 0.0001 0.0013 3.4972E-12 6.5251E-12 0.001 0.003 

N Cheyenne Indian Res 1 1 51.80% g. 0.008 0.02 0.0004 0.002 5.8B86E-12 :2.0167E-ll 0.002 
-' . 

Devils Towef 0 0 3.10% ·2.09 0.64 0.051 0.06 0.005 0.029 

Deoosition MultiDlier: 
, 

if hours in model ron: 6760 2001 

wm'I, 10 kg/ha/yr: 315,360,000 2001 

# hours in model run: 8760 2002 
, 

wm'I' 10 kg/ha/yr: 315,360,000 2002 .. 

II hours in model run: 8741 2003 

glro'I, 10 kg/ha/yr. 314,676,000 2003 

"-) 

DEQtJ\a51
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""-'\ Outside Wyoming Sources of S02 for Cumulative Analysis 
r- ~ 

Source 10 

Sources In Wyoming: 

Black Hills Wygen1 Boller 
WYGEN1 
NAD83 UlM ... 489347, 4903709 

sourCe: ISClnput ma (WMQSS.fn) provided by WOEQ 

Black Hills· Wygen2 Boller 
WYGEN2 
NAD83 UTM =469580, 49042BD 

SOurce: CH2M HILL Modeling 

Neil Simpson Unit 1 Boller Zone1~ 

NSU1 469,116 • 4,903,600 

80.786 1344 

·81.838 1346 

-29.756 80.889 1M5 
NA083 UTM =469073.4903815 trTMs determined wi aerial photo and CAD drawing of Wyodak complex 

source: ISC tnputfiJe (WAAQSS.in) provided by WOEQ 

Neil Simpson Unit 2 Bolfer Zone1lt 
NSU2 469,386 4,903,418 -29.496 30.713 1344 
MOBS UTM =469343. 4903633 lITMs delennfned wi aerial pholoand CAD drawing of Wyodak compleX 

sourcs: ISC input file (WAAOSS-in) provided byWDEQ 

() 
l J Wyodak Boller 1 Zone lS 
... -. WYDK 469,410 4,903,708 30.993 1347 

... _-- --- .---- -------J'lIWCI., U I M =4Ul;r;,tU, "II:IU;'l:r-.!.;t U I MS oolsrmlnsd wi aBrial photo and CAD drawing of Wyodak complex 

source: ISC inputfiie (WAA08S.ln) provided byWDEQ . . 

2 EJk Unit 1 
2ElK -16.749 1 ·36.898 
NAD93 UTM=4825BO, 4833718 

source: P0W8rPlan~NEWY.-2Jds provided byWOEO (UTMa assumed to be NADB3) 

note: source is mora than SC),a Ral + 50km from Dry Fork staHon. Not Included In ISCmodellng. 

KFX Source #1 Zone-iS 
EP2B 466,706 4,911,354-
NADB3 UTM =466683, 4911569 

source: S02.00.SlJn provided byWOEQ (l.JfMs assumed to be NAD83) 

KFX Source #2 Zone 13 
IEP29 466,7041 4,911,359 I -32.079 I 38.391 1 
NAD83 UTM = 4666B1. 4911574 

source:.s02.00.sttn provided byWDEQ (lJTMs assumed 10 be NADB31 

j 

. .../ 

1451 

1349 

89.9 

121.0 

76.2 

89.9 

122.0 

103.6 

I 76.2 

342. 

344 

443 

342 

358 

344 

419 1 

27.44 2.82 

22.9· 8.43 

22.04 1.83· 

27.45 2.82 

22.56 6.1 

27.4 4.94 

2.18 

18.13 I· 2.18 

25.6 
hoat:!nput 

short-teJIJI SO; 

19.7 

44.3 
heat Input 

shorHoonSo.: 

258.6 

25.6 202.8 202.8' 
1.014 MMBtt.rJhr (WDEQ PermltMD-510} 

02 IbIMM6tu (WDEO.Penn~MD-510) 

19.7· 156.0 156.0 

44.3 351.6 351.6 
293 MM6tulhr(WOEQPennit3HI04-I) 

1.2 IbIMM6tu (WDEQ PermUI-<104-I) 

203.0 

258.6 2052.0 1 2052.0 ,. 
heat Input: -4100 MMBtu/hr 

short-term So. 0.5 MMBtulhr (WOEQ Pennlt31-101) 

Constructed 1972. PPL Installed SOzsc:nJbberin Dec. 1986. WYODAK1 does not c:onsu'.Jl9 SOzlnCfe~ 

57.3 454.5 454.5. 

6.52 6.52 51.7 51.7 

6.52 6.52 51.7 51.7 

DEdm6f1bo0431 



• /"'\ OUlSide Source of S02 for Cuinulative Analysis In N Cheyenne Indian Res. 

,{ Source 10 I ...... ,..... I ..... " - i· 

PSD Increment-Consuming Sources In Southeast Montana 
list prepa(ed by Montana DEQ on August !13, 2005, updated October 19,2005: 

Colstrip Units 3 and 4 
PPLSTK3 
PPLSTK4 : 

Rocky Mountain Power (Hardin) 
RMP1, after 18 mo. 

, Rocky Mountain Ethanol 
RMEI (Coal Boller 

Colstrip Energy Limited Partnership 
CELPI (Coal Boller 

Roundup Power Project 
(, 
\ .. -~/ 

IMPI (Coal Boilerl 
MP2 Coal Boiler 

Sources in North Dakota, 

MDU Gascoyne Generating Station 
Gascovne 
NAD 83 = 64n05, 5111608; heat Input=2112 MMbhJ/hr 

i 
j 

-120.464.1 203.304· 1 987.9 210.9 
-120.368 I· 203.301 I 967.9 ·210.9 

Zone 13 
298,074 15,070,935 I -194.446 I 192.604 I B7B.0 I . 762 

Zone 13 
297,848 I 5,069,904 51.8 

Zone 12 
696,255 5,126,856 nla I nla 1217.7 175.0 

696,3051 5,126,608 nla' I nla I 1217.7 I 175.0 I 
Zone 13 

233,912 5,129,501 -256.206 249.135 
233959 5,129,449 -256.161 249.085 

Zone 13 
647,744 I 5,111,290 I 142.283 I 231.596 847 109.7 

0513-05 0513-05.0513-05.0513;05 
362 26.5 i.32 260.82. I 171.74 I· 2069.97 I 1362.98 
364 33,71 7.32 260.82 I' 171.74 1 2069.97 L 1362.98 

l Chr limit l-hr limit l-hr limit l-hr limit 
344 I· 35.9 r 2.7-r23:ooIl 23.007 182.60 L.1a.~{JQJ 

403 20.84 1.63 6.064 6.064 

433 22.43 2.51 

l-hr limit 3182-00 l-hr limit 3182-00 
355 30.48 t 5.1511 75.652 60.732 602.00 482.00 
355 I 30A8' I 5.1511 I· 75.852 I 60.7321 602.00 482.00 

350 

DEQm651
000432 

678.5 
662.9 

24-hr 
SO. 

(Iblhr) 

835.7 
838.1 

source; EPA .aeanAir Markets'webslla (hHp:Jlclpub.epa.gov/gdm/) 
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. r";Y: Basin jElect~i~ ;~~·:F.Ork ;S~ation~~Oject: 'List of :Far-,Fi~ld :~~deling 'File$ 

. '; File Name ...... : Description . . 

-j\MMS .' '.' . , .. 
} WY0101.MM5··: .'. 

',J WY0102.MM5 
; WY010S.MM5 

.: WY0104.MM5,~· 
· WY0105.MMS 
: WY0106.MM5. 
: WY0107.MM5 
WY0108.MM5 

i WY0109.MM5 
: WY011 0.MM5 

,\MMS' 
WY0110.MM5 
WY0111.MM5 

'. WY0112.MM5 

'\MM5 
.' . WY0201.MM5 
: WY02Q2.MM5 
· WY0203.MMS 

,-~, WY0204.MM5 l )' WY0205.MM5 
./ . WY0206.MM5 

: WY0207.MM5 
· WY020B.MM5 
: WY0209.MM5 
WY0210.MM5 
WY0211.MM5 
WY0212.MM5 

'\MM5 
WY0301.MMS 
WY0302.MMS 

· WY0303.MM5 
· WY0304.MM5 
· WY0305.MMS 
WY0306.MM5 

· WY0307.MM5 
WY0308.MM5 
WY0309.MM5 
WY0310.MM5 

MM5 Files for the 2001 D 

,; MM5 Data for January 2001 
..; MM5Data fcir February 2001 .' 

· , MM5 Data for March 2001 
" MM5 Data for A ril 2001 
· . MM5 Data for MaY'2001 . 
: MM5 Data ,for June 2001 
; MM5 Data for July 2001 • 

· , MMS' Data for August 2001 
, MM5 Data for September 2001 
; MM5 Data for October 2001 (split.between DVD1 and DVD2 

MM5 Files for the 2001 Dry Fork Pro'ect Wind ,Field 

, MM5 Data for October 2001 (split between DVD1 ~nd DVEl2) 
· MM5 Data ·for November 2001 
· MM5 Data for December 2001 

MM5 Rles for the 2002 Dry Fork Project Wind Field 

MMS Data for January 2002 
MM5 bata 'for Februa .2002 
MMS Data .for March 2002 
MM5 Data for April 2002 
MM5 Data 'for Ma 2002 
MM5 Data for June 2002 

· MM5 Data for Jul 2002 
· MM5 Data for August 2002 
· MM5 Data for September 2002 
MM5 Data for October 2002 
MMs Data for November 2002 
MM5 Data for December 2002 

MM5 Rles for the 2003 Dry Fork Project Wind Field 

MMS Data for Janua 2003 
MM5 Data for February 2003 

· MM5 Data for March 2003 
MM5 Data for April 2003 
MM5 Data for May 2003 
MM5 Data for June 2003 
MM5 Data for July 2003 
MM5 Data for August 2003 

: MM5 Data for September 2003 
MMS Data for October 2003 split between DVD4 and DVOS) 

Page 1 of5 
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.' /~.~. ,Basin ,ElectricjD~,Fork S~ation 'Project: List of Far-Field 'Mo~eliiig :Files 
( ;.:' . .: .• :.....,. , ,-
,,-,/ , File Name ; Desert non' 

, 
~M~M~5~F~ile-s~f~or-t~h-e~2~00~S~D~~~~~~~~~~------------~---4 

i\MM5' 
" WYOS10.MM5 . 
" WY0311.'MM5 
, WY0312.MM5 

. ' . .... . 

: \WyoCMET-Calmet1 
\PRECIP 

\SURF 
\UPA 

\W oCMET-Calmet2 
\PRECIP 

\SURF . 
\UPA 

· \WyoCMET-Calmet3 
\PRECIP 
\SURF 
\UPA 

\W oCMET2-Calmet1 iMM5 
:\MM5 

(/\ WY20101.MM5 
\" ~ . WY20102.MM5 

WY2010S.MMS 
· WY20104.MM5 
WY20105.MMS 
WY2010S.MM5 
WY20107.MMS 

· WY2010RMM5 
· WY20109.MM5 
WY20110.MM5 
WY20111.MM5 
WY20112.MM5 

\WyoCMET2-Calmet2MM5 
·\MM5 
WY20201.MM5 

· WY20202.MM5 
WY2020S.MM5 
WY20204.MM5 
WY20205.MM5 
WY20206.MM5 
WY20207.MMS 

· WY20208_MM5 
WY20209.MM5 
WY20210.MMS 
WY20211 .MM5 

: MM5 Data for October 200S (split between DVD4 .and DVD5) 
MM5 Data··forNovember 2003 

. , MM5 Data for December 200S 

.' CALMET Files for 2001 
· Raw Precipitation Files and Processing Files for 2001. 
; Raw Surface Files and Processing Files for 2001 
· Raw U per-Air Files and Processing Files for 2001 
CALMET Files for 2002 . 

: RawPrecipitation Files and Processin Files for 2002 
· Raw Surface Files and :Processin Files for 2002 
· Raw Upper-Air Files and Processing Files for 2002 
: CALMET Files for 2003 
; Raw Precipitation Files and Processing Files for 200S 
· Haw Surface Files and Processing Files for 200S 
. Raw Upper-Air Files.and Processing Files for 2003 

MM5 Files for the 2001 Cumulative Analysis 

MM5Data for'January 2001 
MMS Data for February 2001 

: MM5 Data for March 2001 
· MM5 Data for April 2001 
· MM5 Data.for May 2001 
· MM5 Data for June 2001 
.MMS Data for July 2001 
MM5 Data for August 2001 

· MM5 Data for September 2001 
· MMS Data for October 2001 
, MM5 Data for November 2001 
MM5 Data for December 2001 

MM5 Files for the 2002 Cumulative Analysis 

MM5 Data for January 2002 
MM5 Data for Februa 2002 
MM5 Data for March 2002 

· MM5 Data for April 2002 
· MM5 Data for May2002 
MM5 Data for June 2002 

". MM5 Data for July 2002 
· MM5 Data for August 2002 
MM5 Data for September 2002 
MM5 Data for October 2002 
MM5 IJata fQr NQvember 2002 (split between DVD8 and DVD9) 

\~------------------~----------------------------------------------------~ 
i 

',-./ 
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/- ....... 
Basin Electric Dry Fork Station Project: List of far-field Modeling Files 

! \ , !~~~----~--------~~~~----------------------------------------------~ 
.'/ File Name Description 

MM5 Files for the 2002 Cumulative Analysis 
\W oCMET2-Calmet2 MM5 
\MM5 
WY20211.MM5 MM5 Data for November 2002 (split between DVDB and DVD9) 
WY20212.MM5 . MM5 Data for December 2002 

\W oCMET GEO Terrain and Land Use Files and Processing Files (Dry Fork Station Base Grid 

MM5 Files for the 2003 Cumulative Analysis 
\WyoCMET2-Calmet3 MM5 
\MM5 
WY20301.MM5 MM5 Data for January 2003 
WY20302.MM5 MM5 Data for February 2003 
WY20303.MM5 MM5 Data for March 2003 
WY20304.MM5 MM5 Data for A ril 2003 
WY2030S.MM5 MM5 Data for May 2003 
WY20306.MMS MM5 Data for June 2003 
WY20307.MM5 - MM5 Data for July 2003 
WY20308.MM5 MM5 Data for August 2003 
WY2Q309.MM5 MM5 Data for September 2003 
WY2031-o.MM5 MM5 Data for October 2003 
WY20311.MM5 MM5 Data for November 2003 (s lit between DVD10 and DVD11) 

MM5 Files for the 2003 Cumulative Analysis 

J") ... \W~YO::=:C:::M-:-ET-;-:-:2;;-:-c==a_l_m_et3_M_M_5 __ I-;-;-:~:--:---;---;-;~---:-_=:::::-;~::-;----;--'-_-=-;:-::-=----:--=:-:::-:-~------t ~ I~MM5 . 
'- WY20311.MM5 MM5 Data for November 2003 (split between DVDi0 and DVD11) 

WY20312.MMS MM5 Data for December 2003 

CALMET Inpur and Output Files for the 2001-03 Cumulative Analysis 

\WyoCMET2-Calmet1 CALMET Files for 2001 
\PRECIP Raw Precipitation Files and Processing Files for 2001 
\SURF Raw Surface Files and Processing Files for 2001 
\UPA Raw U ar-Air Files ·and Processing Files for 2001 

\W oCMET2-Calmet2 CALMET Files for 2002 
\PRECIP Raw Precipitation Files and .Processing Files for 2002 
\SURF Raw Surface Files and Processing Files for 2002 
\UPA Raw Upper-Air Files and Processing Files for 2002 

\WyoCMET2-Calmet3 CALMET Files for 2003 
\PRECIP Raw Precipitation Files and Processing Files for 2003 
\SURF Raw Surface Files and Processing Files for 2003 
\UPA Raw Upper-Air Files and Processing Files for 2003 

Source Code, Etc. 

\CodeEtc\Beta2i s BETA-Test Version of EPA-Approved CALPUFF System (zipped) 
\CodeEtc\Exe Executables 
\CodeEto\Recompiled Files Used to Recompile 

. Ozone and MAKEGEO Files for 2001, 2002, and 2003 

\OZONE Raw and Processed Ozone Files 

1~-=~~==~ ____ ~~-=~~~ __ ~-=~~~ __ ~~~~~~~~~ __ ~ ',J \WyoCMET2 GEO Raw Terrain and Land Use Files and Processing Files (Cumulative CALMET) 

Page 3 of5 11/08/2005 
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". ":" 
.. ' 

. . . '. Basin .Electric ;Dry ~F,ork Station .Project: 'List :of 'Far-Field .Modeling 'Piles 
.,~.: ....... ' . ":' 

: ; File Name .. Descri tion 

,-: 
': \Final 2001 

:.; DRYFORK.* 
.; OF DepPst.* 

.... ; OF VisPst.* 

:: OF BL-*.* 

· OF we-".* 

DF NR-*,* 

.' DF DT-*.* 

.; \Final 2001\Cumulative 

" DF *,-Ie" 

· CALSUM 3hr;" 
· CALSUM~4hr.* 

· P~tJJRC3 S02.* 
.: Pst NRC24 "802,* 

... "" 
( \ 
\._-). 

· \Final 2002 

DF .De Pst." 
'. DF VisPst.* 

DF BL-*.* 

• DF WC-*! 

DF ·NR-*.* 

OF DT-*.* 

\Final 2002\Cumu!ative 

· OF *.* 
CALSUM 3hr.* 

· CAL8UM 24hr:' 

· Pst NRC3 S02.* 
'. Pst NRC24 S02.* 

CALPUFF, 'POSTUTIL, and CALPOSTFiles ·for 2001 
;~~~~~~~~~~~~~~~~~----------~------, 

" CALPUFF, 'POSTUTIL, and CALPOST Files for 2001(01)' Fork station Project) 
CALPUFF Run ,for the Dry Fork Station Project 

" POSTUTIL Hun ·for Sand N Deposition 
· POSTUTIL Hun for Visibility 

.. CALPOST Run for Badlands NP(N::;;N02, ND::;;N Dep, P::;;PM1 0, 'S::;;S02, SD::;;S 
: Dep, V=Visibility 
: CALPOST Run for Wind .Gave NP (N=N02, ND::;;N Dep, P=PM10, S=S02, SD::;;8 
· Dep, V=Visibility 
· CALPOST Run forNortl:lem Cheyenne Indian Reservation '(N=N02,ND=N Dep, 
: P=PM1 0, 8=S02, SD=S Dep, V=Visibility 
CALPOST Run for DevilsTower (N=N02, ND=N Dep, P=PM10, S=S02, SD=S 

: De , V=Visibility .' fl 

, CALPUFF, POSTUTIL,and CALPOST Files for 2001 (Cumulative) . 
· CALPUFF Runs (DF=Dry Fork, MT =Montana, ND=N.Dakota, WY=Wyoming, 
: CS3=Colstrip 3-hour, CS24=Colstrip 24-hour . 
, CALSUM for 3-Hour Impacts 
, CALSUM for 24·Hour Impacts 

, CALPOSTRun for 3-Hour S02 Impacts at N, Cheyenne 
• CALPOST Hun for 24-Hour S02 Impacts at N. Cheyenne 

CALPUFF, POSTUTIL, and CALPOST Files for 2002 

CALPUFF,' POSTUTIL, and CALPOST Files for 2002 (Dry .Fork Station Project 
· CALPU FF Hun .for the Dry Fork Station Project 
POSTUTIL Run for Sand N Deposition . 
POSTUTIL Bun for Visibility 

CALPOST Run forBadlands NP (N=N02, ND=N Dep, P=PM1 0, "8=S02, 8D=8 
· Dep, V=Visibility , 
CALPOST Run for Wind Cave NP (N=N02, ND=N Dep, P=PM10, S=S02, SD=S . 
Dep, V=VisibiH 
CALPOST Run for Northern Cheyenne Indian Reservation (N=N02, ND=N Dep, 
P=PM1 0, $=802, SD=S Dep, V=Visibility . 
GALPOSTHunfor Devils Tower (N=N02, ND=N Dep, P=PM10, S=S02, SD=8 
Dep, V=Visibility 

CALPUFF, POSTUTIL, and CALPOST Files for 2002 {Cumulative} , 
· GALPUFF Runs (DF=Dry Fork, MT =Montana, ND=N.Dakota, WY=Wyoming, 
CS3=Co!strip 3-hour, CS24=Colstrip 24-hour 
CALSUMfor 3-Hour Impacts 
CAL8UM for 24-Hour Impacts 

GALPOST Run for 3-Hour 802 Impacts at N. Cheyenne 
CALPOST Run for 24-Hour S02 Impacts at N. Cheyenne 

Page 4of5 
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",:' ....... ,. 

. . '.! ~asin 'Electric :Dry ;Fork 'Station lProject: iUst :of·Far-Field .'Mode.ling 'Files 
-().j. ....:.. . .. "'.... 

I ...... ' .j File !Name . ::.' . i Descri tion .'. . ." . .' . . 

CAL!PUFF, POSTUTIL, ·and .cALPOST 'Files for .2003 
.,j-=.:..=:....::...:....;:....<..;.~;..;...;;~~~=;;;....;;;~~:...:;....;~~""'""----------=-----:I 

" 
'j,! 

j .' '.' 
. 'ir.:\Fi=-=m~a;;I...:2::;;:·· :;:OO:;:;3=:::----'----:-___ -:-+.: C:-:A;:;L:;:P-:i-U;;F;;F!i' lP;-=O::;,;S::::' T:..:U;:.;T;..::IL::;;~,a.:..:.;nd:;·C=AL;..::. :;;.P:-=O:;.;:S;;.;:·T-:i'F::::i1~es;:-i::.:;o.:...;r"2::.:0:..::0:.=:34(D::;,;ry~F..::::or:..:..;k~S::.:ta=ti70:..:..n .:...."P.:..:ro:.!..:1e:.;:c:z.t)--I 

.. : .. :; DRYFORK.* '. CALPUFF":Run·for'tlie'Dry Fork Station 'Project . 
. ~ DF 'De Pst.* i POSTWTIL Run for 5 and 'N Deposition 
.:; DF_VisPst,*. . PO~TUTIL Run 'for Visibility • 

: CALPOST :Run for Badlands NP !(N=N02, ND=N Dep,' P=PM1 0, S=502, SD=S 
. : Dep, V=Visibility . ". : DF 'BL-*." 

: CALPOST Run for Wind·.Cave NP :(N=N02, ND=N Dep, "P=PM1 0, S=802, SD=5 : 
:: DF WC-\* : Dep. V=Visibility . 

. CALPOST Run for Northern Cheyenne Indian Reservation (N=N02, ND=N Dep, 

DF'pP· ... 

. ~,,: \Final 2003\Cumulative 

·1DF *,* 
: CAL8UM Shr.* 
: OAL8UM ·2"4hr.* 

.:i! Pst...;NRC3 502.* 
}; Pst NRC24 S02.* 

; P=PM10, 5=502, '5D=5 'De ,V=Visibili· 
, CALPOST Run for Devils Tower (N=N02, ND=N Dep, P=PM1 0; S=S02, SD=S 
: De ,V=Vislblli .' . ' . 

CALPUFF, "P05TUTIL, and CALP05TFjJes for 2003 (Cumulative 
, CALPUFF -Runs (DF=Dry Fork, ,MT =Montana, ND=N.Dakota, WY=Wyoming; 
, CS3=Colstrip 3-hour, 'C524=Colstrip 24-hour 
CALSUM for 3-Hour-lmpa~ts 

, CAL8UM for 24-Hour Impacts 

. CALPOST Run for 3"~Hour 802 Impacts at N. Cheyenne 
CAlPOST Run for 24-HourS02 Imaets at N.Ohe enne 

PageS of5 

DEQ/AQD 000437 
11/08/2005 



o 
m 
o 
5> 
o 
o 
o 
o 
o 
~ 
w 
00 

"'-

400 

300 

200 

100 

o 

-100 

U 
Basin Dry Fork Land "Use Plot (Cumulative CALMET Grid) 

• 
'I 

.. 

-400 -300 -200 -100 

~ 

+ 

• ~. 
tt+ 
+ 

ffi.J!fti!\ l~: 
,""t" 

" .. 
•• 

• +. 

• 

o 100 

90 

80 

70 

62 

61 

55 

51 

40 

30 

20 

-20 

"-~'\ 

""-~ 



o 
m 
o » o 
o 
o 
o 
o 
..r::.. 
V) 
CO 

"'-_. 
i \ 
~! 

Basin Wyo Land Use Plot (Base CALMET Grid) 

.... _,~ r' 
,; , 

.... ;. '--.... .~~ "L"-

~~':.'~ . 
. I .' " I •. ". 

-300 -200 -100 

• 'il 

•• . 
•. J' 

•• 
". •. ' 

",-' 

o 100 200 

'--') 
\,J 

90 

80 

70 

62 

61 

55 

51 

40 

30 

20 

10 

-20 

300 



0 
m 
0 
5> 
0 
0 
0 
0 
0 
~ 
~ 
0 

( i 
'-., . 

Description 

/ ..... \ 

L)) 

Table 6-6: 

Default CALMET Land Use Categories and Associated Geophysical Parameters 

Based on the U.S. Geological Survey Land Use Classification System 
(14-Category System) 

Surface . Soil Heat Anthropogenic . Roughness (m) Albedo Bowen Ratio Flux Parameter Heat Flux.{\V/m2} 10 Urban or Buill-UP Land 1.0 0,18 '1.5 .25'· 0.0 20 Agricultural Land - Un irrigated 0.25 O.l~ 1.0. .15 0.0· -20' Agricultural Land - Irrigated 0.25 0.15 . 0.5 .15 0.0 30 Rangeland 0,05 0.25 I,D .15 .0.0 40 Forest Land 1.0 0.10 1.0 .15 0.0 
..-

51 Small Water Body 0.001 0.10 0.0 1.0 0.0 54 Bays and Estuaries 0.001 0.01 0.0 1.0 0.0 55 Large Water Body 0.00\ 0.10 0.0 1.0 0.0 60 Wetland 1.0 0.10 O.S· .25 0.0 61 Forested Wetland 1.0 0.1 0.5 0.25 0.0 62 Nonforcslcd Wetland 0.2 0.1 0.1 0.25 0.0 70 Barren Lanll 0.05 0.30 1.0 .15 0.0 80 TUllurn .20 0.30 0.5 .15 0.0 90 Perennial Snow or Icc .20 0.70 O.S .15 0.0 • Ncgath!,e values Indicate "irrigated" !and USIl 

1.1(' ALPUFFITIlAININGlscoIISd,I.\m 'nll~IISECTIONb Wl'd 6-47 
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SEE MAP: 

Figure 7-1 
Emission Sources and Structures 

Dry Fork Station 
Gillette Wyoming 
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SEE MAP: 

Figure 7-5 
Ambient Boundary and Landfill Sources 

Dry Fork Station 
Gillette Wyoming 
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