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The State 

. of .Wyoming 

Jim Geringer, Governor 

. Department of Environmental Quality 
Herschler Building. 122 West 25th Street. Cheyenne, Wyoming 82002 

ADMINfOUTREACH 

(307) 777-7758 
FAX 777-361 0 

ABANDONED MINES 

(307) 777-6145 
FAX 777-6462 

Mr. Tom Ohlmacher 

AIR QUAUTY· 

(307) 777-7391 
FAX 777-5616 

Senior V_Po Power Supply and Operations 

. Black Hills Corporation 

P.O. Box 1400 

Rapid City, SD 57709-1400 

Dear Mr. Olmacher: 

INDUSTRIAL SITING 

(307) 777-7368 
FAX 777-6937 

September 25,2002 

LAND QUALITY 

(307) 777-7756 
FAX 777-5864 

Permit No. CT-3030 

SOLID & HAZ. WASTE 

(307) 777-7752 
. FAX Tn-5973 

WAlER QUAUTY 

(307) Tn -7781 
FAX Tn·5973 

The Division of Air Quality of the Wyoming Department of Environmental Quality has completed final 

review of Black Hills Corporation's application to construct a 500 megawatt (MW)·pulverized coal fired 

electric generating facility, known as WYGEN 2, located at 13151 Hwy 51 approximately five (5) miles 

east of Gillette in Campbell County, Wyoming. 

Following this agency's proposed approval of the request as published May 2, 200~ and in accordance 

with Chapter 6, Section 2(m) of the Wyoming Air Quality Standards and Regulations, the public was 

afforded a 30-day period in which to submit comments concerning the proposed new source, and ·an 

opportunity for a pu~lic hearing. Public comments have been received and a public hearing on the 

proposal was held on July 2,2002. On the basis of the information provided to us in the application and 

comments received during the public notice period and the public hearing, approval to construct the 

WYGEN 2 coal frredpower plant as described in the application is hereby granted pursuant to Chapter 6, 

Section 2, Section 4, and Section 6 of the regulations with the following conditions: .. , 
., 

. ... 

.) 

Authorized representatives of the Division of Air Quality be given pennission to ·enter and j 

, inspect any property, premise or place on or at which an air pollution source is lQfated or ·is being ! i 
1. 

i'-, --------c-onstructecror installed for the purpose of investigating actuaTor potetitla1 sources 6f'"";;a::;-:;ir;----------:-: . ...;...! 
, j 

pollution, and for determining compliance or non-compliance with any rules, regUlations, 

standards, pennits or orders. 

All substantive commitments and descriptions set forth in the application for this permit, unless 

superseded by a specific condition of this permit, are incorporated herein by this reference and 

are enforceable as conditions of this permit. 

A major source, as defined by Chapter 6, Section 3 (b) (xvii) of the WAQSR, shall file a complete 

application to obtain an operating pennit within 12 months after commencing operations. 

'\ 
. ',.~ 



-' 

/ ... 
/ t 

I ' i 

... .. / I 

.!'.---' 
.-/' , 

I . ..,:· 

Black Hills Corporation 
Air Quality Permit CT-3030 
Page 2 ' 

4. All notifications, reports and correspondence required by this permit shall be submitted to the 

Stationary Source Compliance Program Manager, Air Quality Division, 122 West 25th Street, 

Cheyenne, WY 82002 and a copy shall be submitted to the District Engineer, Air Quality 

Division, 1043 Coffeen Ave, Suite D, Sheridan, WY 82801. 

5. Owner or operator shall furnish the Administrator written notification of: (i) the anticipated date 

of initial startup not more than 60 days or less than 30 days prior to such date, and; (ii) the actUal 

date ofj,nitial start-up'within 15 days after such date in accordance with Chapter 6, Section 2(i) of 

theWAQSR. 

, ' 

6. The date of commencement of construction shall be reported to the Administrator within 30 days 

of such date. The permit shall become invalid if construction or modification is not commenced 

within 24 months of the date of pennit issuance or if construction is discontinued for ~ period of 

24 months or more in accordance with.91apter 6, Section 2(h) of the W AQSR,. The 

Administrator may extend such time period(s) upon a satisfactory showing that an extension is 

justified. 

7. Performance tests shall be conducted and a written report of the results submitted within 30 days 

of achieving maximum design rate but not later than 90 days following initial start-up in 

accordance with Chapter 6, Section 20) of the WAQSR. The operator shall provide 15 days prior 

notice of the test date. If maximum design production rate is not achieved within 90 days of 

start-up, the Administrator may require testing at the rat~ achieved and again when maximum rate 

is achieved. 

8. Emission rates shall not exceed levels in the following tables: 

PC Boiler Emissions (PC-OOI) 

Pollutant IbIMMBtu lblhr IblMW-hr tpy 

NOx 0.07 (30-d!'1y rolling) 360.2 (30-day rolling) 1.6 (30-day rolling) 1,578 
............................................................................................................................................................................................................................. _ ........................... . 

0.10 (30-day rolling) 514.6(30-dayrolling) 

0.15 (3-hr block) 771.9(3-hr block) 
2,254 

70% minimum removal 

i 

\ 
\. 

\.---

_______ ~====~ ___ e_f_fi_ciency(30da~y~ro:l:lm:g~)~========~~====~====================~ ________ __ 
........... ----... • 'oI" .................................... ~ ....... _ ... ~ ....................... _ •• _ ..................................................................................................................................... _ ......... ____ .......... __ 

PMlPM IO 0.012 61.7 270 
....................................... __ .-............ -....... __ ... _ .. ---_ .. --.. _ .............................................. -.......................................................................................................................................... . 
co 0.15 771.9 3,381 

VOCs 0.01 51.5 225 
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Source No. 

:) 
.~, .. 

Material Handling PMlPMlO EmissionS 

Source 

CDC-OOI Coal Storage Silo Top Dust Collector 

CDC-002 Coal Storage Silo Bottom Dust Collector 

CDC-003 Coal Transfer Building Dust Collector 

gr/dscf Iblhr tpy 

0.009 1.8 8.0 

0.009 0.6 2.5 

0.009 0.6 2.5 
............. ::0 ................................. - ............... - ........... _ ......... :-...................................................................................................... - ..................................... - ................................ _ ........................... ... 

CDC-004 Unit Transfer and Silos Dust Collector 0.009 2.5 11.0 

LDC-OOIA Lime Unloading Silo Dust Collector 0.01 0.1 0.5 

LDC-OOIB Lime Unloading Silo Dust Collector 0.01 0.1 0.5 
.. . ................................................... _ ........................................................................................................................................ _ .......................... - .......................... _ ....................... .. 

RDe-OOI FGD Waste Recycle Storag~ Bin Dust Collector 0.01 0.2 1.0 
...................... _-_ ..... _ ........ _ ......... _ ................... -................................................. -.............................................................................. -........................... _ ....................... _ ............. -.-.... _ ... . 

RDC-002AJB 1 FGD Waste Loadout Silo DustCollectors 0.01 0.4 2.0 

I Only one of these units (RDC-002A or RDC-002B) will be in service at anyone time. 

9. . Initial performance tests, required by Condition 7 of this permit, shall consist of the following 

unless an alternative is approved in writing by the Division: 

A) NOx 30 day rolling average - Initial testing and compliance .determination ·shall follow 40 

CFR 60,46a, 40 CFR 60,47a, and 40 CFR 60.48a. 

B) S02 - EPA Method 6C or equivalent shall be employed to determine initial compliance 

with the 802 3 hour emission limit. Tests shall consist of 3 runs of 2 hours each. 

.C) S02 30 day rolling averagelPercent Reduction Requirements - Initial testing and 
compliance determination shall follow 40 CFR 60.46a, 40 CFR 60.47a, and 40 CFR 

60A8a. 

D) PMlPM10 - Material Handling: EPA Methods 1-5, front half only, shall be employed to 

determine initial compliance with the particulate 

emission limits established by this permit. 
____________________ ~ __________ ~P~r.~.R~nl~·l~~r_·~Tp.sring~h~ll~~llc~~~RR~ga---------------------------

E) Opacity - PC Boiler and Coal Handling: EPA Method 9 and the procedures in 

W AQSR, Chapter 5, Section 2ei) shall be 

employed to determine initial compliance with 

opacity limits established by this permit. 

FGD Waste and Lime Handling:· EPA Method 9 shall be employed to 

determine initial compliance with opacity 

limits established by this permit. 

i.:. .:_ 
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F) .CO - EPA Method 10 or equivalent shall be employed to determine initial compliance 

with the CO emission limit established by this permit. 

G) VOCs - EPA Method 18 and Method 25 or equivalent shall be employed to determine 

initial compliance with the VOC emission limit established by this pennit. 

10. The folloWing testing shall be performed and a written report of the results submitted wi~ 90 

days after initial start-up: 

A) PC Boiler Stack shall be tested to determine NH3 emissions following E;P A Conditional 

Test Meth~d 27 (CTM -027) or equivalent methods. Results of the tests shall be reported 

in units oflblhr and ppmv on a dry basis corrected to 3 percent Oz. -

B) PC Boiler exhaust shall 'be test~d prior to control devices and at the PC Boiler Stack to 

determine total fluoride emissions and control efficiency following EPA Method 13A, 
l3B, or equivalent methods~ Results of the tests shall be reported in units oflblhr and 

control efficiency. 

C) PC Boiler exhaust shall be tested prior to control devices and at the PC Boiler Stack to 

determine hydrogen chloride emissions and control efficiency followirig EPA Method 26 

or equivalent methods. Results of the tests shall be reported in units·oflblhr and control 

efficiency. 

D) PC Boiler exhaust shall be tested prior to control devices and at the PC Boiler Stack to 

determine en;rissions of metals (antimony, arsenic, beryllium, cadmium, chromium, 

cobalt, lead, manganese, mercury, nickel, and selenium) and control efficiencies using 

EPA Method 29 or equivalent methods. Results of the tests shall be reponed in units of 
lblhr and control efficiencies.' . 

E) PC Boiler stack shall be tested to detennine sulfuric acid mist (H2S04) emissions 

following EPA Method 8 or equivalent methods. Results of the 'tests shall be reported in 

units oflblhr. Sulfur dioxide (SOJ emission rates shall be detennined during the H2S04 

tests and reported. 

11. Pri or to ::In¥-per:for:manGe-t~stil'lg--0r-m6i1it6r -eerti-fie-a:tiofii.estirrgTe-quire-a-b1'~his permlL,arest 

protocol shall be submitted to the Division for approval, at least 30 days prior to testing. Results 

of the tests shall be submitted to this office·within 45 days of completing. 

12. Opacity shall be limited as follows: 

...... 

A) Visible emissions from the PC boiler (PC-OOl) shall be limited to 20% opacity (6-minute 

average) except for one6-minute period per hour of not more than 27 percent opacity in 

accordance with NSPS, Subpart Da, 40 CPR 60.42a(b). 

........ --
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B) . Opacity shall be limited to less than 20% from all coal processing and conveying 

equipment (including breakers and crushers), coal storage systems, and coal transfer and 

loading systems in accordance with NSPS, Subpart Y, 40 CFR 60.252( c) as determined 

by 40. CPR Part 60, Appendix A, M~thod 9. 

C) Opacity from any other source of emissions at this facility shall be limited to 20% opacity 

in accordance with WAQSR, Chapter 3, Section 2(a) as determined by 40 CFR Part 60, 

Appendix A, Method 9, 

13. Black Hills Corporation (BHC) shall use the following in-stack continuous emi~sion monitoring 

(CEM) equipment on the PC Boiler stack to demonstrate continuo:us compliance with the 

emission limits set forth in this permit: 

A) BHC shall install, calibrate, op-~rate, and maintain a monitoring system, and record ~e 

output of the system, for measunng NO" emissions discharged to the atmosphere iri units 

IblMW-hr, IbfMMBtu and lblhr. The NO" monitoring system shall consist of the 

following: 

i) A continuous emission NO" monitor"Iocated in the PC boiler stack 

ii) A continuous flow monitoring system for measuring the flow of exhaust gases 

discharged into the atmosphere. 

iii) A watt meter to measure gross electrical output in megawatt-hours on a 

continuous basis. 

iv) An in-stack oxygen or carbon dioxide Ip.onitor for measuring oxyge~ or 

carbon dioxide' content of the flue gas at the location NOx emissions are 

monitored. 

B) Black Hills Corporation shall install, calibrate, operate, and maintain a S02 monitoring 

system, and record the output of the system, for measuring emissions discharged to the 

atmosphere in units oflbfMMBtu, lblhr and measuring the control efficiency of the S02 

control device. The 802 monitoring system shall consist of the following: 

i) Continuous emission SOl monitors located at the inlet and outlet to the S02 

control device. 

ii) A continuous flow monitoring system for measuring the flow of exhaust gases 

discharged into the atmosphere. 

iii) An in-stack oxygen or carbon dioxide monitor for measuring oxygen or 

carbon dioxide content of the flue gas at the location of each S02 monitor. 
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C) .Black Hills Corporation shall install, calibrate, operate, and maintain a.monitoring 

system, and record the output of the system, for measuring the opacity of the emissions 

discharged to the atmosphere. 

D) Each continuous monitor system listed in this condition shall comply with the following: 

i) NSPS Subpart Da, Standards of Performance for Electric Utility Steam 

Generating Units (40 CFR.60.47a). 

ii) Monitoring requirements of W AQSR, Chapter 5, Section 2(j) including the 
following: . 

a) 40 CFR 60, Appendix B, Performance Specification 1 for oP!icity, 

Performance §pecification 2 for NO" and S02, and Performance 

Specification 3-for O2 or CO2, The monitoring systems must 

demonstrate linearity in accordance with Division requirements and be 

certified in both concentration (ppm) and units of the standard 

(lblMMBtu, IblMW-hr and Iblhr). 

b) Quality Assurance requirements of 40 CFR 60, Appendix F. 

c) Black Hills Corporation shall develop and submit for the Division's 

approval a Quality Assurance plan for the monitoring systems listed in 

this condition. 

14. Following the initial performance tests, compliance with the limits set forth in this permit shall be 

determined with data from the continuous monitoring systems required by Condition 13 of this 

permit as follows: 

A) Exceedances of the limits shall be defined as follows: 

i) Any 30-day rolling average of NO x emissions which exceeds the lb/MW-hr 

output-based standard or IblIv.UvfBtu limit calculated in accordance 40 CFR 

Part 60,.Subpart Da, 60.46a, 60.47a, and 60.48a . .Any 30-day rol1ing,~verage 
______________ '-TY-.i,',rkiGn-€xG€ea·s--the-lbk..r-N8xl-i:mit-a-s-c-a:lc1:i:1ated-fo,Howing-trre-:metJ:ro-croto-gyin·------

Subpart Da for the IblMMBtu emission limit. 

ii) Any calculated 3-hour block average of S02 emissions as measured by the PC 

Boiler stack S02 outlet CEM which exceeds the lbfMMBtu or lblhr limit 

established in this permit. The 3-hour average emission rate shall be 

determined at the end of each 3-hour operating block, and calculated as the 

arithmetic average of the previous three operating hours S02 stack emission 

rates. 

, ....... . 
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iii) Any 30-day rolling average which exceeds the IblMMBtu SOz1imit and the 

percent reduction requirements calculated in accordance 40 CPR Part 60, 

Subpart Da, 60.46a, 60.47a, and 60.48a. Any 30-day rolling average which 

exceeds the Iblhr S02 l:iririt as calculated following the methodology in 
Subpart Da for the IblMMBtu emission limit. 

iv) Any 6-minute average opacity, except for one 6-minute period per hour of not 

more than 27 percent opacity, in excess of 20 percent in accordance with 

NSPS, Subpart Da, 40 CPR 60.42a(b). 

B) Black Hills Corporation will comply with all reporting and record keepmg requirements 

as specified in WAQSR, Chapter 5, Section 2(g) and 40 CFR Part 60, Subpart Da. 

Reporting and record keeping requirements for the 30-day rolling lblhr NOx and S02 and 

3-hour fixed 802 emission rat~s shall follow the same requirements as the NSPS 
IblMMBtu standards. -. . 

15. Black Hills Corporation shall comply with all applicable requirements of 40 CPR 60 Subpart Da 
and Subpart Y. . 

16. Black ~i1ls Corporation shall install, operate, and maintain a loading spout designed to minimize 

fugitive dust from loading FGD waste. The loading spout shall have an outer sleeve for dust 

withdrawal or equivalent and shall be cormected to the FGD Waste Loadout Silo baghouses 
(RDC-002A, RDC-002B) to minimize fugitive dust. 

17. To minimize transport emissions, lime and FGD waste shall be entirely enclosed in the haul 

trucks. Unpaved haul roads will be treated with suitable chemical dust suppressants in addition to 

water to control fugitive dust emissions. All treated roads will be maintained on a continuous . 

basis to the extent that the surface treatment remains viable as a control measure. 

18. Black Hills Corporation shall comply with acid rain program regulations in W AQSR, Chapter 11, 

Section 2. 

19. That Black Hills Corporation shall continue to operate in accordance with the requirements of 40 

CFR Parts 50 and 58 an approved ambient S02 monitoring program. The monitor shall b~ 

\ 

_-----~QP~r~t~Q.through ~ep.ternhpr C\f')()()2~end-shal1-r~s'dm.~H:::pell-3t-a:i'tdp-0f-¥NGE-N-2:-Bal.'a'--------­

generated shall be submitted in an approved format on a quarterly basis, within 60 days following 

the end of the quarter. A quality assurance plan for the monitoring network, as required by 40 

CFR Part 58, shall be submitted for approval within 30 days of startup of\VYGEN 2. 

20. Records required by any applicable regulation or permit condition 'shall be maintained for a 

minimum period of five (5) years and shall be readily accessible to Division representatives. 

. ~ .... 
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It must be noted, that this approval does not relieve you of your obligation to comply With all applIcable 
county, state, and federal standards, regulations or ordinances. Special attention must be given to Chapter 

. 6, Section 2 of the Wyoming Air Quality Standards and Regulations, which details the requirements for 
compliance with condjtions 3,5,'6 and 7. Any appeal of this permit as a final action of the Department 
must be made to the Environmental Quality Council within sixty (60) days of permit issuance per Section 
16, Chapter I, General Rules of Practice and Procedure, Department of Environmental Quality. 

If we may be of further assistance to you, please fe 

Sincerely, 

Dan Olson 
Administrator 
Air Quality Division 

cc: Mike Warren 

DOlbd 

( . 
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Sourc~# 

-NOx 

PC-001 1578 

CDC-OOI 

CDC-002 

CDC-003 

CDC-004 

LDC-OOlA 

LDC-OOlB 

RDC~OOl -

RDC-002A1B* 

TOTAL 1578 

WYGEN 2 Emission Summary-

Potential Emissions (tpy) 

SOz PMlPM - - CO voe NH:; H2SO4 

10 

2254 270 3381' 225 97.4 104 

8 

2.5 

2.5 

11 

0.5 
-

0.5 

I 

2. 

2254 298 3381 225 97.4 _ 104 

* Only one of these units (RDC-002A or RDC-002B) will be in service at anyone time. 

HAPs 

110 

110 
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IN THE MATTER OF A PERMIT APPLICATION (AP-C92) FROM 

BLACK HILLS CORPORATION TO CONSTRUCT A 500 MW PULVERIZED 

COAL FIRED ELECTRIC GENERATING FACILITY TO BE KNOWN AS WYGEN 2 

DECISION 

r. INTRODUCTION: " 

The Air Quality Division received a pennit application from Black Hills Corporation (BHC) to 

construct a 500 megawatt (MW) pulverized coal (PC) fired ele.ctric generating facility to be 

mown as WYGEN 2 located at 13151 Highway 51 approximately five (5) miles east of Gillette 

in Campbell County, Wyoming. The proposed facility consists of one PC boiler burning coal 

from the nearby Wyodak coal mme with associated coal and lime handling and "flue gas 

desulfurization waste product handling. The maximum design heat input to the facility will be 

5,145.7 MMBtuIhr. 

The Division .completed its analysis ofllie application and advertised its proposed decision to 

issue a permit in the Gillette News-Record on May 2, 2002 giving opportunity for public 

comment and a public hearing on the matter. "The Division received three comment letters on the 

proposed permlt during the public comment period: 1) a May 31, 2002 letter from "the National 

Park Service (NPS); 2) a June 3, 2002 letter from EPA; and 3) a June 3, 2002 letter from the 

Rocky Mountain Office of Environmental Defense, the Wyoming Outdoor Council, and the Land 

and Water Fund of the Rockies (ED, et a1.). A public hearirig was requested and was held on July 

2,2002 at 10:00 a.m. at the Lakeway Learning Center, Aspen Room, 525 W Lakeway, Gillette, 

Wyoming. Oral testimony was taken at the hearing and additional written comments were 

received as follows: 1) a June 28, 2002 letter from Dr. Sam L. Mortimer; 2) a July 1, 2002 letter 

from BHC; 3) a July 1, 2002 letter from the Office of Campbell County Commissioners; 4) a July 

2, 2002 letter from the Campbell County Chamber of Commerce; 5) a July 2, 2002 letter from 

ED, et a1.; and 6) written testimony from the National Park Service presented at the hearing. 

II. ANALYSIS OF PUBLIC COMMENTS: 

A. SULFUR DIOXIDE BACT ANALYSIS - NPS, EPA and ED, et al. commented that 

BACT for S02 should be lower than the proposed 0.151blMMBtu emission level. In 

response to these comments, the Division requested BHC to supplement the BACT 

analysis with an evaluation of controls necessary to achieve 0.10 and 0.12 lbl1v.1JY.[Btu 

---------mciuding coaYiJreffdihg.-BHC responci.ecnnafcoafOlencimgls-ucifnecessary to reaCll-an-------

emission level of 0.10 Ibl.MMBtu using the proposed lime spray dryer/absorber. 

However, BHC stated that this would set the emission limit at exactly the level of the best 

existing vendor guarante~ for a similar plant and proposed an emission limit of 0.12 

lblMMBtu to allow for an additional margin of safety. 

A removal efficiency of96.03% is required to achieve 0.121b/M1v1Btu with the design 

sulfur content of 1.2%. The Division notes that the same 96.03% removal efficiency will 

r~sultin 0.10 lblMMBtu with a coal sulfur content of 1.0%. Therefore, the additional 

margin of safety that BHC desires can be achieved by controlling the sulfur content of 

1 
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coal to' no more than 1.0% through selective mining or coal blending. The total cost 

effectiveness to achieve 0.10 lblMMBtu is $5691ton as shown in the following table: 

S02 Control Cos~ Effectiveness 

Baseline SDA* SDA* SDA* 
2.13 0.15 0.12 0.10 

IblMMBtu IblMMBtu IblMMBtu IbfMMBtu 

Annual Emissions 48,147tpy 3,382 tpy 2,705 tpy 2,250 tpy 

Emissions Reduction Baseline 44,765 tpy 45,442tpy 45,897 tpy . 

Total Annualized Cost Baseline $21,080,000 $23,299,000 $26,128,000 

Total Cost Effectiveness Baseline $471/ton $513/ton $569/ton 

Incremental Reduction. Baseline 677 tpy 1,132 tpy 

Incremental Annuali~ed Cost Baseline $2,219,000 $5,048,000 

Incremental Cost Effectiveness ** Baseline $3,278/ton $4,459/ton 
~ 

* Spray Dryer/Absorber 

** Incremental costs for'all cases are compared to 0.15lblMMBtu 

SULFUR DIOXIDE BACT CONCLUSION - The information provided by Black Hills 

Corporation indicates that 0.10 IblMMBtu, 30-day average is technically feasible and 

economically reasonable. BHC also proposed a new short term limit of 0.15 lblMMBtu, 

3-hour average to replace the previously proposed short term limit of 0.17 IblM:MBtu 2-

hour average. BHC stated that a longer averaging time is. necessary to achieve an 

emission limit less than 0.17 IblMMJ3tu because a 2-hour· average does not allow 

sufficient time for the scrubber to respond to slight variations in coal supply and prohibits 

routine maintenance such as spray nozzle replacement or repair while the scrubber is on 

line. A 3-hour average is consistent with regulatory limits in the Wyoming Air Qualitr 

Standards and Regulations, Chapter 3. 

The Division concludes that 0.10 IbIMMBtu, 30-day average and O.15lblMMBtu, 3-hour 

average represent BACT for S02' The previously proposed minimum removal efficiency 

of90% is no longer necessary because the removal efficiency required to meet 0.10 

IblMMBtu is greater than 90% when burning coal with 0.4% or greater sulfur content. 

SPECIFIC COMMENTS ON SULFUR DIOXIDE CONTROL - Three methods for 
achieVing lower emissions were-discussed as follows:'" .. _-

-.. -------------

1. Circulating Dry Scrubbers - NPS commented that BHC should consider a 

circulating dry scrubber (CDS) for S02 control. 

2 
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Response - The DiVision requested BHC to supplement the BACT analysis with 

an evaluation of this technology. BHC responded that CDS technology is in 

practice today in the United States at only two coal fired power plants; BHC's 

Neil Simpson 2 and Roanoke Valley's LG&E plant in North Carolina. Both 

systems were started in 1995 and both have experienced corrosion problems and 

high rates oflime consumption. BHC estimates that lime consumption for a 

CDS would be double that of a lime spray dryer/absorber and power 

consumption would be 33% greater resulting in an increased cost of 

approximately $24,000,000 over a 15 year period. BHC stated that a lime spray 

dryer/absorber can meet the emission limits in question and that they consider 

CDS a technically inferior option. The Division can find no compelling reason 

to further review CDS technology. 

2. Wet Scrubbers - NPS commented that BHC should further eXplore the 

feasibility of wet scrubbing. . 

Response - As discussed in the analysis, some of the drawbacks to wet scrubbers 

include visible moisture plumes, formation of H2S04 from the reaction ofS03 

with.moisture in the flue gas, increased PMlO emissions and opacity, and 20 to 30 

percent more water consumption than the proposed lime spray dryer/absorber. 

Additionally, the proposed lime spray dryer/absorber can achieve remova:l 

efficiencies comparable to a wet scrubber with low sulfur coal. The Division can 

find no compelling reason to further explore wet scrubbing. 

3. Coal Sulfur Content - EPA and ED, et aL commented that 1.2% 'sulfur content 

is higher than most Powder River Basin Coal. 

Response - BHC used 1.2% as the design basis for·all of their facilities using 

Wyodak coal including this facility. This value is toward the upper end of 

Wyodak coal sulfur content and was used to ensure that emission limits can be 

met under worst case operating scenarios. The previous five year average of 

actual sulfur contents reported for four facilities using Wyodak coal (BHC - Neil 

Simpson I, BHC - Neil Simpson TI, BHC - Osage, and Pacificorp - Wyodak) was 

0.6%. The Division expects actual sulfur contents for this facility to be similar to 

previously reported values for other facilities using Wyodak coal. 

4. Fuel Cleaning or Treatment - ED, et al. pointed out that the definition.of 
-------------·B:A:eT-iIlelucies-fuel"eleaning··orireatment:--- -------:------

Response - As previously discussed, the Division requested BHC to evaluate 

coal blending and BHC responded that coal blending is not necessary to reach an 
emission level of 0.10 lblMlvlBtu using the proposed lime spray dryer/absorber. 

Although BHC argued that an emission limit ofO.12IbfM1v1Btu is necessary to 

allow for an additional margin of safety, the Division contends that this margin 

of safety can be achieved by controlling the sulfur content of coal to no more 

than 1.0% through selective mining or coal blending. 

3 



B. INNOVATIVE FUEL COMBUSTION TECHNIQUES - NPS·~d ED, et al. 

commented that innovative fuel combustion techniques such as circulating fluidized bed 

(CFB) boilers and integrated gasification combined cycle (IGCC) boilers ~hould be ' 

,?onsidered in the analysis. 

Response - Page B.13 of the draft 1990 New Source Review Workshop Manual states, 

"Historically, EPA has not considered the BACT requirements as a means to redefme the 

source when considering available control alternatives. For example, applicants 

proposing to CQnstruct a coal-flIed electric generator, have not been required by EPA as 

part of a BACT analysis to consider building a natural gas-flIed electric turbine although 

the turbine may be inherently less polluting per unit product (in this case electricity)." 

The July 20, 1992 Order Denying Review for Hawaiian Commercial & Sugar Company 

(pSD appeal No. 92-1) states, "EPA's PSD permit conditions regulations do not mandate 

that the permitting authority redefine the source in order to' reduce emissions." . The 

Division does not consider the BACT process a means to redefine the source. 

C. PM BACT ANALYSIS - NPS and ED, et al. commented that the Northhampton 

. Generating Station in Pennsylvania has a PM limit of 0.010 Ibl.MMJ3tu·using fabric filters 

and they would like the Division to investigate a 0.010 lblMMBtu limit.' 

Response - Northharilpton Generating Station is a circulating fluidized bed (CFB) boiler 

and different levels of PM emissions may result from PC boilers and CFB boilers 

controlled with fabric filters. Particle size distributions tend to be smaller for PC boilers 

as compared to CFB boilers making emissions more difficult to contJ;ol. 

The proposed emission limit ofO.0121blM1v.ffitu is lower than any pe:r'mitted limit the 

Division has found for a pulverized coal (PC) electric utility boiler. The Division 

followed the top down BA~T process and can find no compelling reason to revisit the 

PM BACT analysis. 

D. MACT ANALYSIS - ED, et al. commented on the case-by-case MACT determination. 

The comment appears to address two main points as follows: 

1. Powdered Activated Carbon Injection - ED, et al. refers to a 3% reduction in 

mercury emissions through the use of the proposed multi-pollutant controls 

(good combustion con~ols, selective catalytic reduction (SCR), a semi-dry lime 

spray dryer/absorber, and a fabric filter) and suggests that powdered ac~vated 

-------------·earboh-hij·eetiorr·(.P-.Ae}-ean-aehieve··at"least90%-reductionirrmercury-emrgsi-ons 

in combination with the proposed controls. . 

Response - The Division found several instances where PAC has been evaluated 

for coal fired utility boilers on a bench scale or pilot scale and one instance of a 

full scale field evaluation but no coal fired utility boilers utilizing PAC in 

practice. Black Hills Corporation provided additional information on control of 

mercury emissions in their July 1,2002 response to the Division and corrfinned 

that PAC is not being used on any coal fired utility boilers in practice. Based on 

the Division's review, it is not evident that the addition of PAC would result in 
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any additional mercury removal compared to the multi -pollutant controls 

currently proposed. Note that the National Park Service letter stated that the 

. proposed combination of SCR and a fabric filter should achieve a very high 

degree (>94%) of mercury control. Black Hills Corporation used 3% as a 

conservative number to avoid understating potential emissions because there is a 

large degree of uncertainty in the control of mercury emissions. Potential 

.. emissions of mercury are 0.0651blhr (0.28 tpy) based on the conservative 3% 

control. (See the attached HAP Emissions Table. This table is included because 

there was an error in colunm aligrunent in the original table.) Actual emissions 

are expected to be much lower with the proposed multi-pollutant controls. . 

2. Emission Limits for HAPs - ED, et al. states that design, equipment, work 

practice, or operational standards are not allowed under W AQSR Chapter 6, 

Section 6(h)(iii)(C) and Section 112(h)(2) of the Clean Air Act because it is 

practical to measure HAPs and, therefore, the Division must impose limits for all 

HAPs to be emitted by VlYGEN 2. 

Response - The Division agrees that it is practical to measure most HAPs .. 

However, as concluded in the original analysis, the Division contends that the 

low NOx burner with selective catalytic reduction (SCR) at 0.07 lb NOx per 

. :MJvffitu, two spray dryer absorbers at 0.10 lb S02 per :MM:Btu, and two 

baghouses with an emission limit ofO.012lb particulate per MMBtu represent 

application ofMACT. The use oflow NOx burners and selective catalytic 

reduction (SCR) has been shown to increase the carbon content of fly ash which 

increases adsorption of HAPs onto the fly ash particles. Acid gases, such as'Hel 

and HF, react with lime in the spray dryer/absorber to form solid particles. 

Organic HAPs and volatilized metals can adsorb onto particles such as fly ash 

and lime from the spray dryer/absorber. These HAP contaming particles can 

then be collected downstream in the fabric filter. Non-volatilized metals and 

volatilized metals that condense can be directly collected in the fabric filter. 

SCR also partially oxidizes some of the mercl!lY into various compounds which 

aids in collection downstream in the fabric filter. 

There is a degree of uncertainty in determining the HAP emissions from the 

proposed facility. With the application of BACT to the criteria pollutants and the 

multi pollutant control systems utilized at the VlYGEN 2 facility application of 

additional HAP emission limitations will not affect the actual emissions. 

-------------·Est3.bligl:.aE3.en.t·-Gf~ell~ssiGii: ... standards .. with6llt-gG6d-~se1eiitifie-ta-s4s-for-tlie--liTfrlts-is:------­

misleading to the public. If establishment of HAP limits from coal fired power 

plants was an uncomplicated issue, EPA would have been able to establish the 

standard by the time table required. Ensuring compl~ance with the particulate, 

NOx and S02 emission limits established through the permit will effectively 

limit HAP emissions to levels consistent with the MACT principles. 

Black Hills Corporation proposed a limit for hydrogen fluoride (HF) in their July 

1, 2002 letter. The Division considers surrogate emission limits to be the 

appropriate method. As discussed in the analysis, hydrogen fluoride reacts with 
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lime (the reagent for the spray dryer/absorber) to form calcium fluoride. 

Calcium fluoride is a stable solid and is removed with the fabric filter. Black 

. Hills Corporation estimated that the lime spray dryer/absorber and fabric filter 

will remove approximately 96% of hydrogen fluoride emissions. These control 

devices will be operated to control S02 and PMIO emissions, respectively, and the 

emission limits for S02 and PM10 act as surrogates for control ofHF. 

There is precedent for using surrogate emission limits as MACT limits. For 

example, an August 21,2001 EPA document, Hazardous Air Pollutant (HAP) 

Emission Control Technology for New Stationary Combustion Turbines, states 

that "Carbon monoxide is a good surrogate for formaldehyde and other HAPs. 

Therefore, assuring that the oxidation catalyst system is achieving 90-plus 

percent reduction of CO assures that the same catalyst system is effective in 

reducing formaldehyde and other HAP emissions." This document is located at 

http://www.epa.gov/tlnlatw/combustlturbine/turbpg.html under In/ormation/or 
Case by Case MACT. . 

The Division does, however, find it beneficial to verify that the collection 

mechanisms described above vv:ork as expected and to determine actual control 

efficiencies where possible. The proposed pennit conditions already contain 

requirements to test for HCI and total fluorides before and after the control 

devices (SCR, spray dryer/absorber, and fabric filter) in order to determine 

control efficiencies. The Division will add requirements tQ test for metals 

(antimony, arsenic, beryllium, cadmium, chromium, cobalt, l~ad, manganese, 

mercury, nickel, and selenium) before and after the control devices using EPA 

Method 29. 

E. VISIDILITY ANALYSIS - The NPS, and ED, et a1. provided comments on several 

issues associated with the visibility modeling analyses conducted by the Black Hills 

Corporation (applicant). The main technical comments focused on the recommendation 

that additional visibility analyses should be conducted .as suggested by the Federal Land 

Manager's WorkGroup (FLAG) Phase I Report guidance document. Specifically, 

1. Additional visibility analyses should be conducted using the CALPUFF model in 

a refined mode. 

2. Demonstrate no adverse impact to visibility at Badlands and Wind Cave. 

P..E¥!S!ONS-TQ.¥ISIBI1.I:r:'¥ Al':lAI.o¥§IS--·The-Division-has·conG.ueteG.-tlie-requesied-----­

additional visibility analyses using the recommended metho:ds and procedures provided 

in the comments received on the applicant's visibility analysis. The Division's revised 

visibility analyses consisted of evaluating model predicted impacts on visibility while 

running CALPUFF in a screening mode, in a refined mode, utilizing seasonal RH 

adjustment factors, (i.e. seasonal.f{RH) values), and hourly RH data from CAL:MET. 

The Division conducted the screening level and refined level visibility analyses based on 

available guidance, and has provided the results of the proposed source's impact on 

visibility at designated Class IIII areas as required by Wyoming Air Quality Standards 

and Regulations, Chapter 6, Section 4, (b ) (i) (B)(I) and 40 CFR Part 51.166 (0)(1). 
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The Division conducted the requested additional visibility analyses using the following 

pollutant emission rates: 

802: Emission rates of 0.17, 0.15, 0.12, and 0.10 IblMMBtu were used in the 

visibility modeling analyses as a means to show the relative reduction in light 

extinction or visibility, by decreasing the 802 emission rate while keeping all 

other pollutant emission rates (NOx, PM10, and H2S04) constant 

NOx: A constant emission rate of 0.07lblMMBtu was used in all visibility 

analyses. 

PMlO: A constant emission rate ofO.012lblMMBtu ~as used in all visibility 

analyses. 

H2S04: A constant emission rate of23.3lblhr was used in all visibility analyses. 

In August 2001, the Division funded a CALMET wind field generation project for 

Northeast Wyoming, and a new CALMET modeling database for 1996 was developed 

for a region encompassing the state ofWyoining and portions of surrounding states. The 

Wyoming CALMET database consists of hourly upper-air meteorological data obtained 

from the MM5 meteorological model, surface meteorological observations from 240 

sites, and precipitation observations from 249 ·sites. By providing the MM:5 data to 

CALMET, and specifying IPROG=14 in the Group 5 inputs, the M}.15 data were used as 

a 3-D initial guess wind field. The data used in theCALMET datab~se underwent a 

series of quality assurance and quality control (QNQC) checks by the contractor that 

. developed it, and the CALMET database was provided to the Division in November. 

During the Division's review of the pennit application for the proposed WYGEN 2 power 

generating facility (proposed source), the Division requested that the applicant utilize the 

newly developed and untested three-dimensional 1996 CALMET database to construct a 

wind field that would be used in the CALPUFF modeling system, which is the modelmg 

system specified in the current guidance on conducting visibility analysis. The 'applicant 

attempted to use the CALMET wind field, but was Lqlable to run all months of the annual 

CALMET and CALPUFF simulations, and could not tum on the chemistry and dry 

deposition algorithms for all months of the simulations. Since the applicant was unable 

to utilize the chemistry and dr)r deposition options in CALPUFF, the visibility analyses 

could not be conducted using CALPUFF in a refmed mode. Nor, could the applicant 
----------'enabteall-regulatdry'()ptloils-rhanrtes:p-ecifiecl-int~A:I::PoJ:'F._ .. - '--'."" ................. -.-.-...... ----,------

Therefore, the applicant only used the CALPUFF model in a screening mode using the 

five years of Casper NWS meteorological data for assessing impacts to visibility based 

on the initial screening methodologies that were agreed upon by the Division and the 

NPS. The results of the applicant's visibility analysis using the 90 degree receptor arc 

method, as approved by the NPS, predicted no days with impacts greater than a 10% 

change in light extinction at the Badlands and Wind Cave National Parks. The NPS 

threshold level of concern for determining adverse impacts to visibility is a10% change 

in light extincti'on, when compared against natural background conditions. 

7 



It was later detennined that the CALMET wind field contained invalid surface pressure 
data at several surface stations located in the Powder River Basin, and also contained 
suspect RH data at many of the 240 surface stations that were used in constructing the 
CALMET wind field. The Division was able to identify and remove the invalid pressure 
data values, which allowed the Division to run the entire CALPUFF simulation with the 
dry deposition and chemistry options turned on. 

Relative Humidity Considerations . 
In order to evaluate the newly modified CALMET wind field, the Division conducted a 
CALPUFF refined level visibility analysis using the prop~sed BHC WYGEN 2 coal-fired 

boiler as a test case, and using the hourly RH data in the CALMET surf.dat file. The 
analysis showed that on some days, very large changes in light extinction were being 
calculated by the CALPUFF model. The high visibility impacts were traced back to high 
surface RH measurements at some of the surface monitoring sites used in the . 

development of the 1996 CAL MET wind field.. . 

Although the observed surfa<?e1UI data were. subjected to quality asSurance and quality 
control (QAlQC) techniques that consisted of range checks (0-100%) and checks for fast 
hourly variations, there were an abundance ofRH values to check as the 1996 CALMET 
database utilized 240 surface meteorological sites. Based on additional reviews of the 
CALMET database, it was apparent that all suspect RH data had not been identified and 
eliminated from the database, and that additional QAlQC procedw::es for evaluating the 
q~ality of the RH data were necessary and are discussed below: 

The RH data are used in a CALPUFF visibility modeling analysis in two ways: 

1. The RH data are used in the CALPUFF chemical transformation module that 
forms su1fa~e and nitrate. 

2. The RH data are used in the relative humidity adjustment factor [ttRH)] 

calculation that is applied to sulfate (804) and nitrate (N03) concentrations by 
CALPOST. The change in light extinction due to the modeled emissions from 
the proposed source is linearly proportional to the calculated value of (RH), as 
shown in Equation (1). 

(bext'source): bextC804+N03) =3 xj{RH)-x {[804] + ~03]} (1) 
---------------_ .. __ .. __ . __ .-. __ .. - ............... _ .. _--._.-._ ... _-_._-------------_. -'-----------

The relative humidity adjustment factor f(RH) is particularly important because at high 
RH levels, small changes in RH can make large changes in the light extinction 
calculations due to the effect of high RH values used in calculating the growth rates of 
secondary particles. For example, an increase in RH of 5% and 8% from a 70% level 
will increase the JtRH) value by a factor of approximately 0.3 and 0.6, respectively. 
However, an ~ncrease in RH of 5% and 8% from a 90% RH level will increase the j(RH) 
value by a. factor of approximately 2 and 4, respectively. 
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As one of the QAlQC checks of the RH data, the model calculated relative humidity 

adjustment factor j(RH) values were plotted across the domain. It was noted that the 

average ofthe top 10 24-hour average.fCRH) values was 18.1 at some sites, which 

indicated that at these sites the top 10 days all had 24 hours of hourly RH measurements 

of 98%-1 00%, which seemed highly unlikely in many portions of the CALMET domain, 

particularly in Northeast Wyoming. In some cases, these highfiRH) values were located 

next to surface meteorological monitoring sites with much lower average fiRE) values. 

Although some spatial variations in RH observations are expected due to the influence of 

topography and available-water sources, several ofthese sites appeared to clearly be in 

error, or at least had highly localized influences. It was noted that most of the sites that . 

had the extremely high or unrealistic J(RH) values were the Remote Automated Weather 

Station (RAWS) and Automated Weather Data Network (A WDN) sites: Therefore, a 

proposed short.:.term solution to the CALMET/CALPUFF surface RH issue was to set the 

RH records to nussing for just the RAWS and A WDN sites, and conduct additional 

evaluations of the RH data. 

Revised Visibility Analyses 

The Division ·ran and evaluated five (5) visibility analyses and several corresponding 

sensitivity analyses using the proposed source. The analyses utilized seasonal RH 

adjustment factors, or equivalently seasonalf(RH) factors, and alsc;> used the hourly RH 

data from the CALMET surf.dat file to calculate the corresponding hourly j{RH) values. 

Below is a description of five (5) visibility analyses conducted by the. Division using the 

variable S02 emission rates and the constant pollutant emission.rates for the other three 

(3) pollutants provided above. The short-term S02 emission rates were decreased from 

O.17lblMMBtu down to 0.15, 0.12, and 0.10 1bIMMBtu in the Division's modeling 

analyses, however, to be conservative, no adjustment was made to the H2S04 emission 

rate as a result of the decreased S02 emission rate being modeled. These visibility 

analyses followed the guidance provided in the IW AQM Phase II Summary Report for 

both screening level and refined level visibility analyses, and also followed many of the 

recommendations in the FLAG Phase I Report. The number of receptors used in the first 

visibility analysis, or Simulation#l were modified from the IWAQM Phase II guidance, 

as approved by the NPS. . 

SIM1JLATION #1 This visibility analysis was run using CALPUFF in a screening 
---------~:rfiOcie, and-is referred-to as either a ""CALPDFF-Lite"anaiYsls;"or'ii'CALPDFF's6"reeri.:--==in="'g=--------

level analysis. 

Receptors: This analysis was based on the applicant's vis:ibility analysis which 

utilized partial rings of receptors, or receptor arcs. The receptor arcs were approximately 

90 degrees wide, and located on either side of the Class I!TI areas, with the receptors 

spaced every one degree within the receptor arc, as per the EPA guidance document, 

Long-Range-Transport Screening Technique Using CALPUPF that was provided to the 

applicant by the NPS. 
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Meteorological Data: The meteorological data used in the analysis consisted of 
five .years of surface observations (1986-1990) for Casper, Wyoming, which was the 
closest NWS site that collected all of the meteorological parameters required to run 
CALPUFF in a screening mode for assessing visibility. 

Model Options Used: The chemical transformation, and wet and dry deposition 
options were enabled. Method 6 was selected in CALPOST for the light extinction 
calculations. Regulatory options and defaults were used where applicable. 

Visibility Data: Seasonal RH adjustment factors and seasonal natural visibility 
background extinction values for hygroscopic and non-hygroscopic components were 
taken from the FLAG Phase- I Report to calculate background light extinction for three 
Class I areas: Badlands National Park (BL), Wind Cave National Park ryvC), and the_ 
Northern CheyelUle Indian Reservation (NC), and at a Class II wilderness area: the Cloud 

Peak ~ilderness Area (CP). 

Results: The results of this analysis indicate that there were two days with 
impacts greater than 10% chmrge in light extinction from the proposed source at CP for 
all modeled S02 emission rates. The visibility analysis predicts one day with impacts 
greater than a 10% change in lighte~tinctionatNC at the 0.17 and O.151blMMBtu S02 
enllssions rates, and no days above 10% when modeling the 0.12 and 0.10 IblMMBtu 
S02 emission rates. The results of this analysis are provided in Table 1 (Attachment B). 

SIMULATION #2 A second visibility analysis was run using CALPUFF in a refmed 
mode, which uses a fully developed three-dimensional wind field, and i~ also referred to 
as a "CALPUFF refined" level analysis. 

Receptors: Simulations #2, #3, and #4 (CALPUFF refmed analyses) were based 
on receptors located within the Class IIII areas and along the boundaries, with receptors 
spaced evenly at one kilometer intervals. The receptors used in the analysis for each 
Class IIII are identified below: 

BadlandsNP 
(Rec 1-249) 

Northern Cheyenne 
(Rec 250-711)' 

Wind Cave NP 
(Rec 712-750) 

Cloud Peak 
(Rec 751) 

Meteorological Data: The meteorological data used consisted of the 1996 
----------e-M]YwT-datlrbcrs-e-des-cribed-a:bove;-witfrtlie-R::A.W8-anG:-:A'v'"v'BN-R:I=I-aata-ssHo;----------­

missing, (i.e., MJ:vI5 meteorological data, surface meteorological observations from 240 
sites, and precipitation observations from 249 sites were used in Simulations #2 - #5). 

Model Options Used: The MESOPUFF II chemical transformation, and wet 
deposition options were enabled. Dry deposition was turned off in Simulations #2, #3, 
and #4, and turned on in Simulation #5 to determine the sensitivity of the dry deposition 
option on the modeled change in light extinction. Method 2 was selected in CALPOST 

for the light extinction calculations. Except for enabling the dry deposition option, all 
regulatory options and default switches were used in these three visibility simulations. 
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Visibility Data: Hourly relative humidity data from the surf.dat file used by 

CALPOST were utIlized in Simulation #2 and #3. As stated previously, the removal of 

the RAWS and A WDN data are considered a temporary solution and the Division is still 

in the process of perfonning additional QAJQC checks on the hourly RH database. 

Seasonal natural visibility background extinction values for hygroscopic and non­

hygroscopic components were taken from the FLAG Phase I Report. 

Results: TIlls visibility analysis predicts that there were several days with 

modeled impacts greater than a 10% change in light extinction at all tlrree Class I areas 

for all of the modeled SOz emission rates. However, there were no days with impacts 

greater than a 10% change in light extinction at the Cloud Peak Wilderness Area. 

Recognizing the sensitivity ofthe visibility calculations to the RH data, as evidenced by 

the results from Simulation #1 and Simulation #2, the Division proceeded to conduct the 

next three visibility simulations, which are denoted as Simulations #3 .; #5. The results of 

this analysis are provided in Table 2 (Attaclnnent B). 

SIMULATION #3 This visibility analysis is identical to Simulation #2, except the 

maximum relative humidity value (RHMAX) was no longer capped at the regulatory 

default value of98%, and was instead capped at 95%. The RHMAX parameter is one of 

the regulatory options specified in CALPOST. 

Results: A check on the locations of surface meteorological stations that are 

sited near BL and WC reveals that there are one or more National Climatic Data Center 

(NCDC) sites located near these two National Parks. Reducing the RHMAx value to 

95% only affects the results for BL and we, and has little effect of reducing the total 

number of days above 5% or 10%. The results of this analysis are provided in Table 3 

(Attachment B). 

SIMULATION #4 This visibility analysis is identical to Simulation #2, except that 

seasonal relative humidity adjustment factors j(RH) and seasonal natural visibility 

background extinction values for hygroscopic and non-hygroscopic components were 

taken from the FLAG Phase I Report. Method 6 was selected in CALPOST for the light 

extinction calculations. 

Results: Using the seasonalj(RH) values for BL and WC, the modeled change 

----------~fil-right,extilleti(jTI--vvas·~appr{jxiiTiately~lB!}-ti-·iGw-:e:r""at-.g·acllw.:ids,·~d-.}§O·%-16;yti~at-1ftG------­

on the maximum impact days for all modeled S02 emission rates, as compared to the 

results of Simulation #2. Based on comparisons of historical mean monthly relative 

humidity measurements at several National Weather Service (NWS) monitoring stations 

in the northeast portion of the CALMET domain to the FLAG seasonal RH data values, 

which were calculated from the FLAGseasonalj(RH) values, the Division considers the 

seasonal j(RH) values for BL and WC to be representative of the mesoscale relative 

humidity fields, because the seasonal data are not unduly influenced by local effects or 

site specific measurement artifacts. 
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The results of this visibility analysis indicate that there were no days with impacts greater 

than a 10% change in light extinction at any of the Class IIII areas for each of the 

modeled S02 emission rates, The results of this analysis are provided in Table 4 
~Attachment B). 

SIMULATION #5 This visibility analysis is identical to Simulation #4, except that the 

dry deposition option was enabled. ' 

Results: Turning on the dry deposition option, allowed for all regulatory options 

to be used, or equivalently, the variable MREG was set equal to a vahle of (1). The ' 

results of this visibility analysis indicate that the additional depletion of mass from the 

puffs reaching the Class IIII areas due to enabling the dry deposition option produces an 

overall corresponding change in light extinction of about 0.5%, with no effect on the 

number of days above the calculated change in light extinction of 5%. 'The visibility 

analysis indicates that the effects of dry deposition for this test case have a minimal effect 

on the visibility calculations for any modeled S02 emission rate. The results of this 

analysis are provided in Table 5 (Attachment B). 

CONCLUSION: 

Due to the complex nature of the multiple meteorological and transport models that are 

recommended for use in Long Range Transport modeling analyses, it is difficult to 

evaluate model performance using a single test case. Additionally, at this time, there are 

no established objective and reliable techniques for performing QNQC checks on the 

RH data to eliminate any spurious observations. It is important to re~ember that the RH 
data are intended to drive the CALPUFF chemistry in the elevated plumes that may reach 

Class I areas which are typically located at higher elevations, and away from the surface 

meteorological monitoring sites. This important concept dictates that ground based 

localized hourly RH data may not be completely representative for calculating the 

relative humidity adjustment factor j(RH) values used in the visibility assessment. 

Based on ,the results of the five (5) visibility analyses, ,it is apparent that additional 

QAlQC procedures for evaluating the hourly surface RH data in the 1996 CALMET 

database are needed in order to obtain RH data that are representative of the mesoscale 

region. Additionally, QAlQC procedures are needed to ensure that RH data are of 

sufficient quality to allow New Source Review applicants to conduct scientifically 

technical and defensible visibility analyses when using these complex modeling systems. 

The meteorological variables such as wind speed and direction, stability, and temperature 

----------·are·interpolated-by"cKi:'Nffiriar-eadrgn-d'·cell-iIf'the'three::-dimensf6lfai-eAtlyrl:n"'-------­

domain, with the resulting wind field based on this homogeneous treatment of the raw 

hourly meteorological data by the diagnostic wind field module in CALMET. This 

homogenization, or blending ofthe various meteorological data together throughout the 

wind field effectively averages or smooths the meteorological data throughout the 

CALMET domain to achieve a dynamically balanced average ensemble representation of 

the wind field. However, the RH data are not treated in the same manner, and there is no 

interpolation of the RH data across each grid cell in the CALMET domain. As such, the 

RH data are not smoothed or blended into the homogeneous wind field. 
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Additionally;' the algorithms used in the CALPOST model to assign RH data for use in 

the light extinction calculations are applied using the "nearest neighbor" concept ifthere 

are missing RH data for a given surface site. The nearest neighbor approach adds to the 

problem of localized RH data being used by CALPOST where it is not representative, 

and the assignment ofRH data by CALPOST becomes somewhat random when a large 

number of surface stations are included in the CALMET surf.dat file, as in the case of the 

1996 CALMET database. 

Under the current guidance for conducting visibility analyses there are no methods 

available to CALMET to interpolate RH data contained in the surf.dat file. Since there 

are an abundance ofRH data contained at the 240 surface stations in the Division's 1996 

CMMET database, it is reasonable to utilize procedures for gridding and smoothing the 

hourly f(RH) fields. The interpolated RH data values would be more consistent with the 

climatic summaries and the j(RH) monthly average values specified in the FLAG Phase I 

Report. Considering that the RH data have the potential of dominating a CALPUFF 

refined visibility analysis based on how the RH data are currently handled by CALMET, 

a methodology to represent an ensemble average of the RH data is warranted .. 

The guidance in the FLAG Phase I Report suggests using quarterly RH values and 

empirically derived j{RH) adjustment factors for screening level analyses. The j{RH) 

factors in the FLAG Phase I Report are based on ten (10) years of monthly averaged 

historic National Weather Service (NWS) data'that were spatially interpolated and 

gridded, and further interpolated to the specific Class I areas. The protocols used by the 

NWS to collect the meteorological data and the quality assurance methods also used by 

the NWS to screen these data yield some of the highest quality meteorological data 

available for use in air quality modeling analyses. Based on the above rationale, the 

Division considers the use of monthly or seasonal average RH andj(RH) values to be 

more representative when applying the CALPUFF modeling system in a visibility 

analysis. Additionally, the approach used in establishingj(RH) values for use in the 

demonstration of reasonable progress for the Regional Haze Rule (RHR) was based on 

spatially interpolated daily and monthly RH and j{RH) fields. These RH fields were 

compared with historical climatic data to provide a check of the monthly averaged j{RH) 

fields. Based on this concept, the methodology used in Simulation #4 and Simulation #5 

are more consistent with the direction pursued for the demonstration of reasonable 

progress for the RHR. 

It is evident from the results of the five (5) visibility simulations that there are several 

-----------;Glspariiies-betevveen-the .. sGTeening-.level.,and··re,filled ... le;rel .... illet.~edGlog-ies·:used-tc·'-pFedietea------

changes in light extinction. Specifically, the model predicted changes in visibility 

impacts associated with decreasing S02 emissions from O.171blMlvIBtu (875 Iblhr) to 

0.101blMMBtu (515 lblhr) vary considerably. The results of the refined level visibility 

analysis using the hourly RH data from the surf.dat file predicted several days with 

modeled impacts greater than a 10% change in light extinction from the proposed source 

at all three Class I areas for all modeled S02 emission rates. In contrast, the results of 

Simulation #4 and Simulation #5 using the seasonal RH data demonstrated that the 

maximum change in light extinction was below 10% on all days at a1l Class IJII areas. 
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In conclusion, the applicant has followed the approved Class I protocol by using the 
.CALPUFF screening methodology for assessing visibilitY impacts from the proposed 
new source; the results of the applicant's visibility analysis show that there are no model 
predicted days with impacts greater than a 10% change in light extinction. In response to 
the public comments received, the Division conducted several additional visibility 
analyses using the CALPUFF model in a refined mode, and has assessed the visibility 

impac.ts from the proposed source us·ing the recommended methodologies that were 
provided by the NPS. In the interest of full disclosure, the Division has presented the 
results of those revised visibility analyses in this document, and the results show that 
different methods of incorporating RH data into the CALPUFF/CALPOST analyses· 
produce much different changes in the calculated light extinction from the proposed 
source. The results of these anaiyses, all of which are reasonable approaches in utilizing 
a complex modeling system as a tool to inform the decision making process, point out 
the difficulty in relying solely on the results of such calculations. We are certain the 
Federal Land Managers enjoy this same dilemma. . 

The Division is still in the process of conducting additional QAlQC reviews of the RH 
data in the 1996 CALMET database, and will conduct additional sensitivity analyse.s 
once the validity of the RH data have been determined through additional QAlQC 

methods. In the meantime, we believe the refmed analyses conducted by the Division, 
utiliziIig generally accepted modeling options and seasonalj{RH) values, represent the 
basis on which we must evaluate whether there is or is not a predicted impact at or above 
the NPS threshold level of concern for visibility at Badlands and Wind Cave National 
Parks .. 

SPECIFIC COMMENTS ON VISmILITY ANALYSIS - Add~tional comments 
pertaining to the visibility analyses were also received, and specific responses are 
provided to each comment below. 

1. Request for Short-Term Nitrogen Oxide and Sulfuric Acid Emission Limits 
The NPS commented that a NOx emission lim,it based on a 30-day rolling 

. average was not adequate to regulate short-term emissions that affect visibility. 

The NPS also requested a sulfuric acid (H2S04) limit to be established in the air 
quality permit, as the emissions of this pollutant can also contribute to visibility 
impairment. 

Response - The top-doWn BACT process was followed and the proposed control 
------------- ·d0vices-and·errJssion~1imits-fi1eet-the-I'eqliii'e1TI.ei1ts-·ofB:A-€T:"-Nf)x-emis'siou·s"'- ------­

will be controlled with low NOx burners and SCR and H2S04 will be controlled 
with the semi-dry lime spray dryer/absorber. NOx and H2S04 emissions will be 
well controlled and there is no regulatory basis for setting short term emission 

limits, specific to visibility protection, as there are no established standards for 
visibility . 

The 30 day rolling average NOx limit ofO.071blMMBtu is more stringent than 
any existing limit the Division can find for an operating PC boiler. Using a 
shorter term limit would require a higher emission limit. Additionally, setting a 
short term emission limit would not change actual short term emission rates. 
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The semi-dry lime spray dryer/absorber proposed for 802 control removes 802 

that could be oxidized to 803 and also removes 803 and H2S04 in the flue gas by , 

reacting condensed acid with the alkaline reagent. The S02 emission limits are 

therefore a surrogate for H2S04 and compliance with the S02limits will ensure 

thafthe spray dryer/absorber is properly maintained and operated. Additionally, 

the Division will add an initial testing requirement for H2S04 to quantify short 

term emission rates. 

2. Inclusion of Sulfuric Acid Emissions in Visibility Analyses - The NPS , 

commented that they could find no evidence that H2S04 emissions were modeled, 

nor was any limit for H2S04 emissioI;ls proposed in the Division's permit 

application analysis. 

Response - The CALPUFF modeling input files sent to the NPS on 5/1 0/02 

using the CALPUFF screening methodology, as well as the CALPUFF modeling 

input files sent to the NPS on 5/28/02 using the CALPUFF refined methodology 

include an H2S04 emission rate of 23.3 lblhr (2.94 gram/sec). The H2S04 ' 

emissions were included for determining impacts to Air Quality Related Values 

(AQRVs), including impacts to visibility' and acid deposition at several Class I 

areas, and one Class n area (Cloud Peak Wilderness Area). Additionally, the 

H2S04 emission rate of 2.94 gram/sec is provided on page 38 ofthe Division's 

permit application analysis. 

3. Cumulative Visibility Analysis - The NPS commented that" a cumulative 

, visibility analysis should be conducted. 

Response - PSD Regulations do not require a cumulative visibility analysis to be 

performed for the proposed new source or modification. Only the visibility 

impacts from the proposed new source or modification must be assessed as 

required under current Federal regulations, and the Wyoming Air Quality 

Standards and Regulations (WAQSR). Specifically, underWAQSR Chapter 6, 

Section 4, (b)(i)(B)(I) and 40 CFR Part 51.166 (0)(1), it states that "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". The applicant has complied with the regulations cited above by 

-------------,assesslllg"visibility-impacts.-froillthepJ'GposGd--SGu:rG~._--·,-,·-,-,-- --,' ---------

4. Establishment of a Visibility Monitoring Program - ED, et al. commented 

that WYDEQ should require BHC to conduct an approved visibility monitoring 

program for relevant Class I areas. 

Response - At the present time IMPROVE aerosol monitors exist at the 

Badlands and Wind Cave National Parks to monitor pollutants affecting 

visibility. Additionally, during 2001, the State of Wyoming funded and 

established additional IMPROVE protocol visibility monitoring sites at the Cloud 

15 



~ 

) 

Peak Wilderness Area and in the Thunder Basin Grasslands, northeast of Gillette. 

As of June, 2002 the aerosol monitors at the Wyoming sites have been 

incorporated into the IMPROVE program. Monitoring exists at the Class I areas 

in question. 

The Division is keenly aware of the need for monitoring data to assess existing 

visibility conditions in the northeastern portion of Wyoming .. To that extent the 

Division has instituted the additional visibility monitoring beyond that necessary 

for the RHR. The monitoring data will give a better understanding of the 

. frequency, magnitude, and extent of visibility impact as compared to that 

predicted by.modeling. 

F. DEPOSITION ANALYSIS - The NPS, and ED, et al. provided comments on the 

deposition modeling analyses that were submitted by the applicant. The comments 

addressed comparing impacts to the WS Deposition Analysis Threshold, performing a 

cumulative deposition analysis, and a demonstr~tion of no adverse impacts to deposition. 

1. Total Nitrogen and S1llfur Deposition Above NPS's Deposition Analysis 

Thresholds - The NPS commented that the CALPUFF screening level . 

deposition analysis' produceq nitrogen and ~ulfur deposition values greater than 

the Deposition Analysis Thresholds (DATs) that have been established by the 

NPS. A cumulative deposition analysis was not conducted as suggested by the 

FLAG Phase I Report guidance document. 

Response - On May 17,2001, a Class I modeling protocol was sent to the NPS. 

Section 3.2.6.2 of that modeling protocol stipulated that the applicant would 

evaluate the change in acid neutralizing capacity (LlANC) at Florence Lake, in 

the Cloud Peak Wilderness Area, which is a Class II area managed by the United 

States Forest Service (USFS). The protocol also stipulated that the "Fox 

Equation" would be used to calculate the L\.ANC at Florence Lake, and 

specifically referenced the guidance document, A Suggested Methodology for an 

Acid Deposition Screening Teclmique Applicable Within 200 km ofIsolated 

Sources, as the source of data to compare impacts from deposition. The NPS. did 

not provide comments on ·the Class I modeling protocol, and did not suggest that 

the applicant use the proposed DATs in the conference call on 5/24/01, The 

applicant has followed, the approved Class I modeling protocol in comparing the 

deposition impacts from the proposed source, and the Division accepts the 
------------- appiicant's anaiYsis-as-demonstrafing Iiosigniiicanf'irtIpa'Cts"tcHielJO'sirion-usirrg·------

the proposed methods. 

. 2. Cumulative Deposition Analysis - The NPS commented that a cumulative 

deposition analysis was not conducted for the Wind Cave National Park and the 

Badlands National Park. 

Response - PSD Regulations do not require a cumulative deposition analysis to 

be performed. Only the impacts from the proposed new source are required 

under WAQSR Chapter 6, Section 4, (b)(i)(B)(I) and 40 CFR Part 51.166 (0)(1). 
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3. Demonstration of No Adverse Impacts to Deposition - ED, et aL commented 

that BHC' s modeling analyses for impacts on visibility and other Air Quality 

Related Values (AQRVs) at the Class I areas does not sufficiently demonstrate 

there will be no adverse impact from WYGEN 2. 

Response - As per the applicant's Class I area modeling protocol, an analysis 

was submitted which evaluated the percent change in acid neutralizing capacity 

(LlANC) at Florence Lake in the Cloud Peak Wilderness Area, located 

approximately 143 kilometers west of the proposed source. The results of the 

applicant's deposition analysis using CALPUFF in a screening mode indicated 

that the maximum calculated MNC for Florence Lake was 0.86%, which is well 

below the 10% significance criteria for water bodies with baseline ANC's greater 

than 25 p.eqlL. Therefore, considering the fact that the deposition analysis has 

demonstrated that total nitrogen and sulfur deposition from the proposed new 

source are well below the'significance criteria as established by the United States 

Department of Agriculture - Forest Service (USDAlFS), a refined deposition 

analysis was not warranted, or required by the Division. 

Additionally, the NPS has indicated in their July 2, 2002 comments that the 

, values obtained from rerunning the applicant's deposition analysis indicated that 

the model predicted sulfur deposition values would not likely cause an adverse 

impact to park ecosystems in either Badlands or Wind Cave National Parks. 

G. CLASS I AREA MODELING ANALYSES - The NPS, EPA, and ED, et al. provided 

comments on the Class I increment analyses including the usage of the proposed EPA 

Class I significant impact levels (SILs), and a request for additional sources to be 

included in the Class I increment analyses. Also, the NPS requested additional modeling 
files and related information. ' , 

SPECIFIC COMMENTS ON CLASS I AREA MODELING ANALYSES -

1. Use of Proposed' Class I Significance levels - ED, et al. commented that the 

BHC unlawfully relied upon significant impact levels (SILs) for Class I areas to 

exempt WYGEN 2 from a cumulative modeling analysis for the N02 and PMIO 

increments at the nearby Class I areas. 

Response - PSD guidance contained in the Federal RegisterNol, 61, No. 142/ 
-------------TUeSaay,JUlyZ3-:"'r9-Wi/Prclposed'"Rulesproviaes guidance on-using-the proposed 

significant impact levels (SILs) for Class I increments. In the 1996 Proposed 

Rules, the EPA proposed significant impact levels for Class I increments that 

would exclude proposed sources with de minimis ambient impacts from the 

requirement to conduct comprehensive Class I increment consumption analyses 

for each applicable criteria pollutant. The recommended EPA SILs for Class I 

Areas are provided below: 
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Pollutant 

S02 

Averaging Period 

3-hour 

24-hour 

Annual 

24-hour 

Annual 

Annual 

~ 

I 

. Levels Recommended 

by the EPA (gglm3) 

1.0 

0.2 

0.1 

0.3 

0.2 

0.1 

The proposed Class I SILs were intended to be used as a screening tool to avoid 

costly modeling analyses of potentially insignificant sources, and the Division 

supports the use of the proposed Class I SILs for assessing if a source has a 

s;i.gnificant impact at a Class I area. The NPS did not provide any comments on 

the applicant's Class I modeling protocol which specified using the Class I SILs, 

and during the Division's review of the pennit application for the proposed new 

source, the NPS has given no indicatioJ.? that the use of the Class I SILs was 

inappropriate. Therefore, the Division relied on the Class I SILs to exempt the 

applicant from completing cumulative Class I increment consumption analyses. 

The applicant used an EPA approved Long Range Transport model: the 

CALPUFF modeling system, version 55-(Level 010730_1) to evaluate the model 

predicted ambient air quality impacts bfthe proposed WYGEN 2 facility at three 

(3) Class I areas: Wind Cave National Park, Badlands National Park, and the 

Northern Cheyenne Indian Reservation. The CALPUFF ana~ysis was run in a 

refined mode using a fully developed three-dimensional wind field. 

The applicant was able to demonstrate that the CALPUFF model predicted 

impacts from PM lO and NOx emissions from the proposed new source were at 

least 1-2 orders of magnitude below the proposed Class I SILs for these two 

pollutants. Therefore, based on the modeled insignificant impacts, the Division 

did not require the applicant to conduct cumulative Class I NOx and PMIO 

increment consumption analyses for any Class I areas. The model predicted S02 

impact from the proposed new source was greater than the 3-hour and 24-hour 

Class I SILs for S02' As a result, the Division required the applicant to conduct 

a cumulative S02 Class I increment consumption analysis for the three (3) 

designated Class I areas: Badlands National Park, Wind Cave National Park, and 

the Northern Cheyenne Indian Reservation. 
------------_ .... -,- .. _--_ .. _--_ .. _- ---.. __ .--•.... - -._--.-............ _.- _._--_ .. _ .. _. __ ... - .... - •. _.----_ ...... -_. __ .. _ .... .. 

2. Inclusion of Additional Sources in Class I Increment Consumption Analyses 

- EPA and ED, et a1. commented that the Colstrip Power Plant (MT), Ben French 

Power Plant (SD), and the South Dakota Cement Plant (SD) should also be 

included in the Class I increment consumption analysis. 

Response - On July 2, 2002, the applicant submitted an additional Class I 

increment consumption analysis that included Unit #3 and Unit #4 at Colstrip 

Power Plant. It was verified by the applicant and the Division that the sources at 
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the Ben French Power Plant and the South Dakota Cement Plant facilities, and 

Colstrip Unit #1 and Unit #2 were all constructed prior to the major source' . 

baseline date for S02' and have not been modified. Therefore these sources 

were not included in the increment analyses. 

3. Demonstration of No Exceedance of the PSD Class I Increments - ED, et al. 

commented that the modeling analysis provided by the Black Hills Corporation 

(BHC) fails to demonstrate WYGEN 2 would not cause or contribute to a 

violation of the PSD Class I increments for S02' 

Response - Based on comments received during the public comment period, the 

applicant conducted an additional cumulative Class I S02 increment consumption 

analysis and included the Colstrip power plant (Unit #3 & Unit #4). The two 

sources at the Colstrip facility were modeled uSing the allowab1e 3-hour and 24-

hour emission rates to compare'with,the Class I 3:"hour and 24-hour increments, 

respectively. 

The applicant flttemptea to utilize a newly developed CALMET wind field, 

created for the Division, but was unable to run all months of the annual 

CALMET simulation, and could not turn on the chemistry and dry deposition 

algorithms in the model simulations. Since the Class I S02 increment analysis 

could be run without chemistry and dry deposition turned on in the CALPUFF 

simulations, it was decided by the Division that a Class I S,02 increment analysis, 

could be completed by the, applicant using this wind field. On July 2, 2002, the 

applicant submitted a revised cumulative Class I increment consumption analysis 

using a 3-hour short-term S02 emission rate of 0.15 IblMMBtu. 

During the Division's review of this permit application, it was determined that the 

surface data me (surf.dat) used by the applicant in the CALPUFF modeling 

simulations contained invalid surface pressure data. The Division discovered 

invalid hourly surface pressure data at several,surface stations in the Powder 

River Basin were affecting the chemistry and dry deposition options. A new 

surface meteorological data file was generated after removing the invalid 

pressure data, and the Division reran the applicant's modeling simulations using 

the revised surface meteorological data file. Based on the Division's Class I 

increment consumption analysis, the highest second highest (HSH) 3-hour S02 

impact was 27.3 J..Lg/m3 from all S02 soutces represented in the Class I increment 
-------------anaiysis~·'indicating-asIDgrei:iiOdere(rexceeaance of1Ke-J.::nour-SO~TlassT--------

increment level of 25 J.lg/m3 at the Northern Cheyenne Indian Reservation. 

A separate analysis conducted by the Division revealed that the S02 emissions 

from the Colstrip Unit #3 and Unit #4, located 24 kilometers north of the NCIR, 

contributed to 99.9% of the modeled 3-hr S02 exceedance; the maximum 3-hour 

S02 impact from the proposed new source at the receptor with the modeled 

exceedance (Rec #655) was 0.07 J..Lgim3
, which is well below the Class 13-hour 

SIL of 1.0 J.lglm3 for S02' 
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The Division recognizes that the modeled exceedance is entirely due to an 
existing facility, and that the proposed new source does not significantly impact 

the location of the modeled exceedance. The results of the Class I increment 

analyses are provided in Attachment C. A plot showing the receptor locations, 

distances from the proposed source to the Class I areas, and the maximum 3-hr 
impact at the NCIR are also provided in Attachment D. 

The Class I increment analysis also demonstrated that the highest second highest 

(HSH) 24-hour impacts from all S02 sources considered in the Class I increment 

analysis were below the 24-hour Class I S02 increment of 5 j.1g/m3 at all three (3) 

Class I are.as considered in this analysis. All of the air quality modeling analyses 

have been performed correctly, and in accordance with the PSD regulations, and 

available EPA guidance on PSD modeling analyses. The Division acknowledges 

that the applicant has conducted the necessary Class I increment modeling 

analyses and has demonstrated that the proposed source does not exceed the 

Class I increments, or contribute significantly to any Class I increment 

exceedances. 

4. Request for Modeling Files - The NPS commented that the Division should 

provide all necessary modeling files to the·NPSand resolve all technical issues 

prior to proceeding with the issuance of the construction permit for the proposed 

WYGEN 2 facility. 

Response - Modeling Files - With the transmittal of this decision, the Division is 

making available all of the files used in the Division's five (5) visibility analyses, 
including the revised surface data file (surf.dat), which can be used in 

.conjunction with the following modeling files that have been sent to the NPS: 

a) CALPUFF input files for visibility and deposition analyses using the 

a screening level methodology and five years of meteorological data. 

b) :M:M:5 data, CALMET and CALPUFF input files used in the refined 

level CALPUFF visibility and Class I increment analyses. 

Response - Technical Issues - The Division reviewed and verified the source 

parameters, default sett~ngs, and modeling inputs used in the revised Class I 

increment and visibility modeling analyses, and the revised modeling analyses 
-------------irave-adtitessecr:tife-commenfson feClmlcarissues received-dUring the public ,--------

commentperioci, and the public hearing. 

The Division's initial review of the applicant's modeling analyses were put out 

for public notice. Comments were received during the public comment period 

which addressed the technical merit of the initial modeling analyses, and those 

comments on technical issues were incorporated into the revised modeling 

analyses for visibility and Class I increment consumption using CALPUFF in a 

refined mode. The results of the revised modeling analyses are provided in 
Attachment B, Attachment C, and Attachment D, and are being used in the 

Division's final decision. 
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H. CLASS n AREA MODELING ANALYSES - The NPS, EPA, and ED, et al. provided· 

comments on the Class II modeling analyses which included clarification of the sources 

used in the Class II increment consumption and ·Wyoming Ambient Air Quality 

Standards CYVAAQS) analyses, the length of meteorological data used in the near-field 

modeling analyses, and clarification that the PSD Class II S02 increments were not going 

to be .exceeded as a result of the additional emissions from the proposed source. 

L Length of Meteorological Data Used in Near-Field Analyses - ED, et al. 

commented that the near-field modeling analyses were only based on one (1) 

year of meteorological data from "1990-2000", which is not sufficient to 

detennine whether there will be violations of the PSD increment~. 

Response - This comment contains a typographical error, and should have 

correctly referenced the year of meteorological data used in the iSCST3 near­

field modeling analyses as 1999-2000 .. 

40 CFR Part 51, Appendix. W: Guideline on Air Quality Models, Section 9.3.1.2 

states that if the source is large, (e.g., a 500 MW power plant), the use of5 years 

ofNWS meteorological data. or at least one year of site-specific data is required." 

. The Pacificorp company has an existing on-~ite meteorological data monitoring 

program at the Wyodak complex, which is where the proposed new source·will 

be located. The meteorological data collected at Pacificorp's ·on-site 

meteorological monitoring station are considered to be repre~entative in a spatial 

and temporal sense, of the meteorological and dispersion conditions for this 

geographical area. The applicant utilized the on-site meteorological data in their 

near-field modeling analyses, and the use of this on-site meteorological data is 

consistent with EPA guidance and PSD regulations. 

Initially, the applicant used one year of surface meteorological data collected by 

Hampshire Energy in 1981 for a proposed facility near the Wyodak complex. A 

comparison of the model predicted impacts using the 1981 and 1999-2000 

meteorological data sets indicated that the ISCST3 model predicted impacts were 

similar in magnitude, and were also similar in a spatial and temporal sense for 

the short-term and annual averaging periods. This comparison also revealed that 

the model predicted impacts of the proposed new source using both sets of data 

adequately demonstrated compliance with all applicable ambient air quality 
____________ --ista.."'1dar4s-and-PSB,-·inCl:Gill6ilts~;--·-···---~-··~.~ .. ------.--:.--,---.- .. ,,---------~ ... ----..:.- --------'--

.......... 

Therefore, the Division acknowledges that both sets of meteorological data are 

representative of the wind flow patterns and meteorology that occur in this 

geographical area, that the applicant has followed the correct guidance, and has 

successfully demonstrated in the modeling analyses that there will be no 

violations of the PSD increment lev~ls for S02' 

2. Clarification of Sulfur Dioxide Emissions Sources in Near-Field Analyses -
EPA, NPS, and ED, et al. commented that the Division's permit application 

analysis did not clearly state which sources and emission rates were represented 
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in the air quality dispersion modeling analyses for the Wyoming Ambient Air 
Quality Standards (W AAQS) and Prevention of Significant Deterioration (PSD) 
Class II Increment Consumption analyses for sulfur dioxide (S02)' Additionally, 
the respondents requested that more information should be provided to document 
why the S02 emissions from the WYODAK Unit 1 and the Neil Simpson Unit 1 
sources do not consume S02 increment. 

Response - In he Division's permit application analysis (NSR-AP-C92), the 
Emissions and Stack Parameters section states that "Both the W AAQS and 
increment modeling analyses included several interactive (nearby) sources of 
S02, which are provided in Table 3a." Table 3a clearly shows that the sources: 
WYODAK Unit 1 and Neil Simpson 1 do not consume S02 increment. 

The Pacificorp WYODAK Unit 1 and the Black Hills Corporation Neil Simpson 
Unit 1 power generating facilities were constructed in 1972, and 1969, 
respectively, prior to the major source Qaseline date for S02 of January 6, 1975, 
and have not been modified. Therefore, these two facilities were not included in 

. the modeling analyses to assess increment consumption in the Class II areas. 

3. Inclusion of Additional Sources in Class IT Increment Consumption 
. Analyses - EPA and ED, et a1. commented that the sources of S02 that consume 
increment due to modifications occurring after the minor source baseline date 
was triggered should be included in the increment consumption analyses. 

Response - Based on the applicant's significant impact analysis using the 1999 
on-site meteorological data. from Pacificorp's Wyodak monitoring site, it was 
detennined that the impact from the proposed source was above the Class II 
Significant Impact Levels for S02 for the 3-hour and 24-hour averaging periods; 
the 3-hour and 24-hour S02 radii of impact (ROI) were approximately 2 km and 
10 km, respectively. PSD guidance provided in the New Source Review 
Workshop Manual (Draft October 1990) recommends that a distance of 50 km.be 
added onto the ROls to define the maximum distance out to which the interacting 
source inventory would be compiled and used in the W AAQS and PSD Class II 
increment analyses; the maximum distance would therefore be 60 kilometers in 
this case. . 

Since the Black Hills Corporation - Osage Power Plant, and the Wyoming 
----------------______________________ .R;efin:ing"G0mpany-=t~ewcastle-Refinery-areiocatea"g-oKtlometers;· and·T06 

kilometers away from the proposed WYGEN 2 facility, respectively, any S02 
increment consuming sources at these two facilities would be beyond the 
recommended distance of (R0I+50 kilometers), based on the PSD guidance 
document cited above. 

4. Demonstration of No Exceedance of the PSD Class n Increments - ED, et al. 
commented that the modeling analysis provided by the Black Hills Corporation 
(BHC) fails to demonstrate WYGEN 2 would not cause or contribute to a 
violation of the PSD Class I and Class II increments for S02' 
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Table 6 :in the Division's analysis identifies the highest second highest (HSH) 

S02 concentration predicted :in the W AAQS analysis to be 124.2 J.lg/m3, which is 

well below Wyom:ing's 24-hour ambient S02 standard of 260 J.lgfm3
• 

Additionally, Table lOin the Division's analysis identifies that the HSH 24-hour 

S02 concentration in the PSD Class II increment consumption analysis to be 

80.5 j.lg/m3, which is below the 24-hour Class II increment level of91 J.lglm3 for 

S02, and thereby demonstrates there were no modeled exceedances of the PSD 

Class II increments for S02-

I. PERMIT PROCESS - NPS and ED, et al. commented that WYDEQ did not comply 

with 40 CFR 51.3.07 and W AQSR Chapter 6, Section 2 and, as a result, diminished the 

ability of the Federal Land Manager to cany out their "afftrmative responsibility" to 

protect the air quality related values of surrooodip.g Class I areas. 

Response - We disagree. The W AQSR requirements for. permit review are found at 

Chapter 6, Section 2(g). The Division must notify the applicant within 30 days as to 

whether the application is complete. For complex major sources, this "completeness" 

process may be quite lengthy and include communication with the applicant by 

telephone, email, and formal correspondence. Following a determination of 

completeness, the Division is required to reach a decision and publish that decision :in a 

notice to the public within 60 days of the completeness determination. The public 

notification is for a period of 30 days and :includes the opportunity to request a public 

hearing. We assume that the FLMs dealing with Wyom:ing pepnitting issues are 

cognizant of these regulatory requirements. 

Per the requirements of 40 CFR SO .307 and the W AQSR, the Division began the process 

of notifying the Federal Land Managers of the potential for a new major source in 

advance of receipt of a formal application. On May 17, 2001, a Class I Modeling 

Protocol for the proposed WYGEN2 facility was sent to the NPS and USFS, followed by 

a conference call with all parties on May 24, 2001. The Division received a fonnal 

application on July 30,2001 and on August 1,2001, notified the NPS and the USFS that 

an application had been received and included a complete copy of the application and 

analysis submitted. In our view, this action satisfies the requirements of both Federal and 

State regulations for notification to the Federal Land Manager and initiates subsequent 

processes for the State and the FLM. 

For the State; the process is a preliminary review of the application to determ:ine.if issues 
------------;suchaSB"KCT;-incremenfandvisiSiIlty modelmg-;-iUid-thellke have been addressed 

adequately. lfnot, a dialog is opened with the applicant to provide additional :infonnation 

until enough information is available for the application to be deemed complete. This 

process continued until the applicant was informed by letter dated February 25, 2002, 

that the application was complete. We assume that during this seven month period the 

FLM was exercising its affirmative responsibility to take a particular interest :in 

applications such as this, and to provide comments to the permitting agency if desiring 

. those comments to be considered in the completeness determination or in the proposed 

decision. We received no formal comment in that regard ootil the public notice period. 
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Recognizing that the completeness review process has a somewhat open-ended time line 
in these cases; we aclmowledge that, although not required by regulation, formal 
notification to the appropriate FLM when a completeness determination is made by the 
State would be helpful to the process as an indication to the FLM of when the 60 day 
review cycle prior to public notice begins. A letter, dated April 26, 2002, was sent to the 
applicant, EPA Region VIII, the NPS, and the USFS enclosing notification of our 
inten1;i.on to grant a pennit for the WYGEN2 project with a public comment period 
beginning May 2, 2002, also reaffinning the opportunity for interested parties to request 
a public hearing on the matter. A public hearing, at the request of the NPS, was held on 
July 2, 2002. 

J. PUBLIC AVAILABILITY OF APPLICATION DOCUMENTS - ED, et a!. 
characterizes the permit process as fundamentally unfair to interested members of the 

public. 

Response - The comment stems from frustration on the part of the commentor that a 
copy of the WYGEN2 pennit application was not made and sent to th~m at their request. 
On several occasions ED, et aI:staffwere infonned ofWDEQ policy in this regard; 
WDEQ fIles .are public files, open for inspection at any time during State office hours, 
with facilities available for making copies at a nominal charge per page. For large 
volumes of copying, arrangements can be made with an outside copying service. As ED, 
et a1. was previously advised, we simply do not have the resources to serve as a copying 
center for the multitude of requests we receive daily for informatiQn from the public files. 
We adhere to this policy consistently so that we do not unfairly advantage structured 
environmental organizations or industrial corporations over the requests of ordinary 
citizens. 

m. DECISION: 

On the basis of comments received prior to and at the public hearing, an analysis of those 
comments, and representations made by Black Hills Corporatipn in the application, the 
Department of Environmental Quality has detennined that the pennit application filed by Black . 
Hills Corporation complies with all applicable Wyoming Air Quality Standards and Regulations 

and that a permit will be issued to Black Hills Corporation allowing construction ofWYGEN 2 as 
described in the application. All of the conditions proposed in the Division's analysis· will be 
included in the permit with the following changes' and additions: 

______ --'--1. TheSQ2-J.imits·-in-GonditiGn-g-wer:e-eha.nge(l-to··6::i:6·1b71~fi\i'lBtu-{JO:.-aay-roi1ing-ranci-O:t5 

Ib/MN.1Btu (3-hr block). The lblhr and tpy limits were adjusted accordingly. 

2. The requirement for 90% S02 removal efficiency in Condition 8 was revised to the NSPS 
Subpart Da requirement of70% S02 removal efficiency. 

3. All references to the 2 hour S02 emission limit were changed to a 3 hour limit. 

24 
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4. An initial requirement to test for metals (antimony, arsenic, beryllium, cadmium, 

cbrQmium, cobalt, lead, manganese, mercury, nickel, and selenium.) before and after the 

control devices using EPA Method 29 was added to Condition 10. 

5. An initial requirement to test for H2S04 using EPA Method 8 was added to Condition 10. 

Dated this _---'-Z......".U"--_ day of September, 2002 

~CrL., ~ 
, ~ 

Dan Olson, 

Administrator 

Wyoming Air 

emmer 
. ector 

Wyoming Department of Environmental Quality 

25 



Attachment A 



-- -----.-.. ----._._- .. 

" \ 
~) 

__ I 

HAP Emissions 

Pollutant Emission Factor Uncontrolled Controlled Control Potential 
Emission Rate Emission Rate Efficiency Emissions 

(lb/ton) (lblhr)' (lblhr)" ("/0) (tpy), 

2,4-Dinitrotoluened 2.80E-07 9.06E-05 3.97E-04 
2-Chloroacetophenoned 7.00E-06 2.27E-03 9.92E"()3 
Acetaldehyded 5.70E-04 1.84E-Ol 8.08E"()l 
Acetophenoned 1.50E-05 4.85E-03 2.13E-02 
Acroleind 2.90E-04 9.38E-02 4.11E-Ol 
Antimony" 2.59E-Ol 2.59E-02 9.090909e+20 1.13E-Ol 
Arsenic' 1.94E+00 1.94E-Ol ·8.50E-Ol 
Benzene" 1.30E-03 4.21E-Ol 1.84E+OO 
Benzyl Chlorided 7.00E-04 2.27E-Ol 9.92E-Ol 
Berylliumh 3.88E-Ol 3.88E-02 1.70E-Ol 
Biphenyl" 1.70E-06 5.50E-04 2.41E-03 
Bis(2-ethylhexyl)phthalate' 7.30E-05 2.36E-02 1.03E-Ol 
Bromofonnd 3.90E-05 126E-02 5.53E-02 
Cadmiumf 5.10E-05 1.65E-01 1.65E-02 7.23E-02 
Carbon Disulfided 1.30E-04 4.21E-02 1.84E-Ol 
Chlorine 
Chlorobenzened 2.20E-05 7. 12E-03 3.12E-02 

. Chlorofonnd 5.90E-05 1.91E-02 8.36E-02 
Chromiumb 7.77E+00 7.77E-Ol 3.40E+00 
Cobalti' 1.29E+00 1.29£-01 ·5.67E-Ol 
Cumened 5.30E-06 1.72E-03 7.51E-03 
Cyanided 2.50E-03 8.09E-01 3.54E+00 
Dimethyl Sulfated 4.80E-05 1.55E-02 6.80E-02 
Ethyl Chlorided 4.20E-05 136E-02 5.95E-02 
Ethylbenzened 9.40E-05 3.04E-02 1.33E-01 
Ethylene Dibromide' 1.20E-06 3.88E-04 1.70E-03 
Ethylene Dichlorided 4.00E-05 1.29E-02 5.67E-02 
Fluorine 
Fonnaldehyded 2.40E-04 7.77E-02 3.40E-Ol 
Hexaned 6.70E-05 2.17£-02 9.50E-02 
Hydrogen Chlciridec,1;oi 1.20B+OO 3.88E+02 1.55E+OI 6.80E+Ol 
Hydrogen Fl uorid~ 1.50B-Ol 4.85E+Ol 1.94E+OO 8.50E+OO 
Isophorone' 5.80E-04 1.88E-Ol 8.22E-01 
Leadk 1.30E-01 5.69E-Ol 
Manganeseh 1.81E+OO 7.94E+OO 
Mercuryi' 6.47E"()2 6.28E-02 2.75E-Ol 
Methyl Bromided !.60E-04 5.18E-02 2.27E-Ol 
Methyl Chlorided 5.30E-04 1.72E-01 7.51E-OI 
Methyl Ethyl Ketoned 3.90E-04 1.26E-Ol 5.53E-OI 
Methyl Hydrazined 1.70E-04 5.50E-02 2.4IE-Ol 
Methyl Methacrylate" 2.00E-05 6.47E-03 2.83E-02 
Methyl Tert Butyl Ether" 3.50E-05 1.13E-0~ 4.96E-02 
Methylene Chloride" 2.90E-04 9.38E-02 4.1IE-OI 
Naphthalene' 1.30E-05 4.21E-03 1.84E-02 

Nickel" 9.71E+00 9.71E-01 4.25E+00 
Phenol" 1.60E-05 5.18E-03 2.27E-02 
Polychlorinated Dibenzofuransb 2.01B-07 6.50E-05 2.85E-04 
Polychlorinated Dibenzo-p-dioxinsb 4.28E-08 1.39E-05 6.G7E-05 
Propionaldehyde' 3.80E-04 1·21,,"01 ~3o.E-O-l 

Seleiilu'm'-· I.30E.:Q3 4.21E-Ol 1.84E+00 
Styrene" 2.50E-05 1.75E-02 8.09E-03 3.54E-02 

Tetrachloroethylened 4.30E-05 1.39E-02 6.09E"()2 

Toluene" 2.40E-04 7.77E-02 3.40E-Ol 
Vinyl Acetated 7.60E-0.6 2.46E-03 1.08E-02 
Xylenes (0 and m)d 3.70E-05 1.20E-02 5.24E-02 

.. - - - - - -- - -- -- ---- - ---- - - - --- - - - - - - --

"Emissions based on a coal bum rate of323.6 tonslhr. 
bEmission Rate from AP-42 Table 1.1-12. Assumes emission control from spray dryers and fabric filters. 

"Emission Rate from AP-42 Table 1.1-13. Assumes emission control from spray dryers and fabric filters. 
dEmission Rate from AP-42 Table 1.1-14. Assumes emission control from spray dryers and fabric filters. 
'Emission Rate from AP-42 Table 1.1-15. Assumes emission control from spray dryers and fabric filters. 
rEmission Rate from AP-42 Table 1.1-18. Assumes emission control from spray dryers and fabric filters. 
gAssumed 96% control efficiency. 
"1991 Wyodak coal analysis. Assumed 90% control efficiency. Mercury assumed 3% control efficiency. 
'Assumed 100% of Chlorine is converted to Hydrogen Chloride. 
jAssumed 100% of Fluorine is converted to Hydrogen Fluoride. 

Total 110 

kAssumed 95% control efficiency. Lead emission was based on an emission factor published by the USEPA in a document entitled, Toxic 

Air Pollutanl Emission Factors-A Compilation for Selected Air Toxic Compounds and Sources. 
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Table 1 

j Results of WDEQ/AQD's Visibility Analyses for 

Black Hill1 Corporation - WYGEN 2 Electrical Power Generating Facility 

Simulation #1: Cal puff "Lite" A\NALYSIS -- USING 90 DEGREE RECEPTOR ARCS & FLAG SEASONAL f(RH) VALUES 

I 
Constant ETiSSion Rates: NOx = 0.07 LB/MMBTU, PM 10 = 0.012 LB/MMBTU, 804 = 23.3 LB/HR 

S02 = 0.17 LB/MMBTU 
.\ UTM 

I 
Bext(source) Bext(bkg) Bext(total) Modeled Extinction By Species (Mm-1) Days 

Area YEAR DAY RECEPTOR COOFmlNATES (km) (Mm-') (Mm-') (Mm-') %CHANGE f(RH) bxS04 bxN03 bxPMF >5% 

BL 1986 338 55 643.9114 5026.145 1.27 16.36 17.63 7.76 3.1 0.806 0.442 0.021 6 

CP 1989 351 212 393.6\56 4782.703 2.591 16.24 18.831 15.96 2.9 1.638 0.916 0.037 29 

NC 1988 6 254 326.21)7 4862.903 1.799 16.24 18.039 11.08 2.9 0.970 0.794 0.035 27 , . 

16.24 17.844 9.88 2.9 1.022 0.562 WC 1986 37 78 633.7(33 4938.903 1.604 0.02 21 
I 

i 

S02 = 0.15 LB/MMBTU 

\ UTM Bext(source) Bext(bkg) Bext(total) , Modeled Extinction By Species (Mm"1) Days , 
Area YEAR DAY RECEPTOR COORDINATES (km) (Mm"') (Mm"') (Mm-') %CHANGE f(RH) bxS04 bxN03 bxPMF >5% 

BL 1986 338 55 643.9}14 5026.145 1.187 16.36 17.547 7.25 3.1 0.723 0.442 . 0.021 4 

1989 351 212 4782.703 2.418 16.24 18.658 14.89 2.9 1.465 0.916 0.037 CP 393.6~i6 27 

NC 1988 6 254 326.2Q)7 4862.903 1.704 16.24 17.944 10.49 2.9 0.874 0.794 0.035 20 
! 

WC 1986 37 78 633.7~l3 4938.903 1.494 16.24 17.734 9.20 2.9 0.913 0.562 0.02 17 

I 
S02 = 0.12 LB/MMBTU I UTM 

I 
Bext(source) Bext(bkg) Bext(total) Modeled Extinction By Species (Mm-1) Days 

Area YEAR DAY RECEPTOR COORDINATES (km) (Mm"') (Mm") (Mm-') %CHANGE f(RH) bxS04 bxN03 bxPMF >5% 

BL 1986 338 55 643.914 5026.145 1.063 16.36 17.423 6.50 3.1 0.599 0.442 0.021 4 

CP 1989 351 212 393.65.6 4782.703 2.158 16.24 18.398 13.29 2.9 1.205 0.916 0.037 21 

NC 1988 6 254 326.2d7 4862.903 1.561. 16.24 17.801 9.61 2.9 0.731 0.794 0.035 15 

WC 1986 37 78 633.7~:3 4938.903 1.33 16.24 17.57 8.19 2.9 0.748 0.562 0.02 12 
I 
! 

S02 = 0.10 LB/MMBTU I UTM Bext(source) Bext(bkg) Bext(total) Modeled Extinction By Species (Mm-1) Days 

Area YEAR DAY RECEPTOR COORblNATES (km) (Mm"') (Mm-') (Mm-') %CHANGE f(RH) bxS04 bxN03 bxPMF >5% 

BL· 1986 338 55 643.91\4 5026.145 0.98 16.36 17.34 5.99 3.1 0.517 0.442 0.021 4 
. CP i 1989 351 212 393.65

1
6 4782.703 1.985 16.24 18.225 12.22 2.9 1.032 0.916 0.037 16 

NC 1988 6 254 326.20
1
7 4862.903 1.466 16.24 17.706 9.02 . 2.9 0.636 0.794 0.035 11 

WC . 1986 37 78 633.76,3 4938.903 1.22 16.24 17.46 7.51 2.9 0.638 0.562 0.02 10 

I 

Days 

>10% 

o I 
2 

1 

0 

Days ! 

> 10% I 

0 
I 

I 

2 
I 

I 

1 

0 

Days 

>10% 

0 

2 

0 

0 

Days I 
>10% 

0 l 
2 

0 

0 

I 

" 



Table 2 

i Results of WDEQ/AQD's Visibility Analyses for 

Black HillS; Corporation" WYGEN 2 Electrical Power Generating Facility 

I 
Siimulation .#2: CALPUFF REFINED ANALYSIS -- RHMAX = 98% 

I 

Constant EriSSion Rates: NOx = 0.07 LB/MMBTU, PM 10 = 0.012 LB/MMBTU, 804 = 23.3 LB/HR 

S02:::: 0.17 LB/MMBTU 

Lamd.ert Conformal Bext(source) Bext(bkg) Bext(total) Modeled Extinction By Species (Mm'l) Days Days 

Area YEAR DAY RECEPTOR COORDINATES (km) (Mm") (Mm") (Mm") %CHANGE f(RH) bxS04 bxN03 bxPMF >5% >10% 

BL 1996 133 102 172.3e;2 -31.593 3.952 21.078 25.03 18.75 10.96 2.934 1.003 0.015 13 2 

CP , 1996 66 751 -167.2~)9 39.58 1.441 16.185 17.625' 8.90 2.808 0.925 0.494 0.021 3 o -
, 

NC 1996 90 284 -131.3!)9 151.293 2.191 16.811 19.002 13.04 3.851 1.403 0.765 0.024 6 2 , 
3.493 24.695 16.48 11.17 2.543 0.934 WC 1996 133 748 117.37i1 -36.879 21.202 0.016 16 5 

I 
I 

802 = 0.15 LB/MMBTU I 
Lambl3rt Confonnal Bext(source) Bext(bkg) Bext(total) 

%CHANGE ! f(RH) 

Modeled Extinction By Species (Mm'l) Days Days 

Area YEAR DAY RECEPTOR COORPINATES (km) (Mm") (Mm") (Mm") bxS04 bxN03 bxPMF >5% >10% 

BL 1996 133 102 172.36
l
2 -31.593 3.627 21.078 24.705 17.21 10.96 2.609 1.003 .0.D15 11 2 

CP 1996 66 751 -167.26;9 39.58 1.343 16.185 17.527 8.30 2.808 0.827 0.494 0.021 2 0 
I 

NC 1996 90 284 -131.3019 151.293 2.046 16.811 18.856 12.17 3.851 1.257 0.765 0.024 6 1 , 
WC 1996 133 748 117.37i1 -36.879 3.214 21.202 24.416 15.16 11.17 2.264 0.934 0.016 15 5 

j 

502 = 0.12 LB/MMBTU I 
LambJlrt Conformal Bext(source) Bext(bkg) Bext(total) Modeled Extinction By Species (Mm'1) Days Days 

I 

Area YEAR DAY RECEPTOR COORPINATES (km) (M,m") (Mm") (Mm") %CHANGE f(RH) bxS04 bxN03 bxPMF >5% >10% 

BL 1996 133 102 172.3512 -31.593 3.14 21.078 24.218 14.90 10.96 ,2.122 1.003 0.015 9 2 
I 

CP 1996 66 751 -167.26
j
9 39.58 1.196 16.185 17.38 7.39 2.808 0.680 0.494 0.021 2 o '" 

NC 1996 90 284 -131.30
1
9 151.293 1.826 16.811 18.637 10.86 3.851 1.038 0.765 0.024 5 1 

WC 1996 133 748 117.37:1 -36.879 2.795 21.202 23.996 ' 13.18 11.17 1.845 0.934 0.016 12 3 

I 
802 - 0.10 LB/MMBTU I 

C~~~~'~N~~~~7::') 
Bext(sDurce) Bext(bkg) Bext(total) Modeled Extinction By Species (Mm-1) Days Days 

Area YEAR DAY RECEPTOR (Mm") (Mm") (Mm"') %CHANGE f(RH) bxS04 bxN03 bxPMF >5% >10% 

BL : 1996 133 102 172.351~ 
I 

-31.593 2.815 21.078 230893 13036 10096 1.797 1.003 0.015 9 2 

CP 1996 66 751 -167026\~ 39.58 1.098 16.185 17.282 6.78 2.808 0.582 0.494 0.021 1 0 

NC 1996 90 284 -131.301:1 151.293 1.68 16.811 18.491 10.0 3.851 0.892 0.764 0.024 4 1 , 
we 1996 133 748 117.371 -36.879 2.515 21.202 23.717 11.86 11.17 1.565 0.934 0.016 11 2 

I 



Table 3 

I. Results of WDEQ/AQO's Visibility Analyses for 

Black Hillj Corporation - WYGEN 2 Electrical Power Generating Facility 

S\imulation #3: CALPUFF REFINED ANALYSIS -- RHMAX = 95% 

Constant einiSSion Rates: NOx = 0.07 lB/MMBTU, PM 10 = 0.012 LB/MMBTU, 804 = 23.3 LB/HR 

S02 '" 0.17 LB/MMBTU I 
Lambrt Conformal Bext(source) Bexl(bkg) Bext(lolal) Modeled Extinction By Species (Mm,l) Days Days 

Area YEAR DAY RECEPTOR COOR)INATES (km) (Mm"') (Mm-') (Mm") %CHANGE f(RH) bxS04 bxN03 bxPMF >5% >10% 

BL 1996 133 102 172.35
1
2 -31.593 3.365 19.099 22.464 17.62 7.665 2.476 0.874 0.015 10 2 

, 

CP 1996 66 751 -167.2€;9 39.58 1.441 16.185 17.625 8.90 2.80B 0.925 0.494 0.021 3 0 
I 

NC 1996 90 284 -131.3°19 151.293 2.191 16.B11 19.002 13.04 3.851 1.403 0.765 0.024 6 1 

WC 1996 133 748 117,37i1 -36.879 2.442 18.809 21.25 12.98 7.182 1.775 0.651 0.016 14 4 

I 
S02 = 0.15 LB/MMBTU ! 

LambJrt Conformal Bext(source) Bext(bkg) Bext(tolal) Modeled Extinction By Species (Mm-1) Days Days 
I 

(Mm"') (Mm") (Mm") %CHANGE ! f(RH) Area YEAR DAY RECEPTOR COORQlINATES (km) bxS04 bxN03 bxPMF >5% >10% 

BL 1996 133 102 172.35n -31.593 3.092 19.099 22.19 16.19 7.665 2.203 0.B74 .0.015 10 2 

CP 1996 66 751 -167.26(9 39.58 1.343 16.185 17.527 8.30 2.808 0.827 0.494 0.021 2 0 

NC 1996 90 284 -131.30/3 151.293 2.046 16~B11 18.856 12.17 3.851 1.257 0.765 0.024 6 1 

WC 1996 133 748 117.371 -36.879 2.247 18.809 21.056 11.94 7.182 1.580 0.651 0.016 14 3 

I 
S02 = 0.12 LB/MMBTU I 

Lambelt Conformal Bexl(source) Bext(bkg) Bext(total) Modeled Extinction By Species (Mm-1) Days Days 

Area YEAR DAY RECEPTOR COORDINATES (km) (Mm-') (Mm-') (Mm-') %CHANGE f(RH) bxS04 bxN03 bxPMF >5% >10% 

BL 1996 133 102 172.35~ -31.593 2.682 19.099 21.78 14.04 7.665 1.793 0.874 0,015 8 1 

CP 1996 66 751 -167.26~) 39.58 1.196 16.185 17.38 7.39 2.808 0.680 0.494 0.021 1 0 

NC 1996 90 284 -131.30~) 151.293 1.826 16.811 18.637 10.86 3.851 1.038 0.765 0.024 5 1 

WC 1996 133 748 117.371] -36.879 1.954 18.809 20.763 10.39 7.182 1.287 0.651 0.016 10 2 

1 

I 
I 

S02::: 0.10 lB/MMBTU I 
Lambe~t Conformal Bexl(source) Bext(bkg) Bext(total) Modeled Extinction By Species (Mm-1) Days Days 

Area YEAR DAY RECEPTOR COORDINATES (km) (Mm-') (Mm") (Mm-') %CHANGE f(RH) bxS04 bxN03 bxPMF >5% >10% 

BL 1996 133 102 172.3521 -31.593 2.408 19.099 21.507 12.61 7.665 1.520 0.874 0.015 7 1 
! 

1996 66 751 39.58 1.098 16.185 17.282 6.78 2.808 CP , -167.269
1 

0.582 0.494 0.021 1 0 

NC 1996 90 284 -131.309
1 

151.293 1.68 16.811 18.491 10.00 ·3.851 0.892 0.764 0.024 4 1 

WC 1996 332 712 115.454\ -50.42 1.654 17.175 18.828 9.63 4.458 0.723 0.898 0.032 10 0 

I 



502 = 0.17 LBIMMBTU 

, Area YEAR DAY 

BL 1996 133 
CP 1996 66 

NC 1996 90 

WC 1996 31 

S02 = 0.15 LBIMMBTU 

Area YEAR DAY 

BL 1996 133 

CP 1996 66 
NC 1996 90 
WC 1996 31 

S02 = 0.12 LB/MMBTU 

Area YEAR DAY 

BL 1996 133 

CP 1996 66 

NC 1996 90 

WC 1996 31 

802 = 0.10 LB/MMBTU 

Area YEAR DAY 

Bl . 1996 306 
·cp i 1996 66 
NC 1996 90 

wc 1996 31 

I 

Table 4 

1 Results of WOEQ/AQO's Visibility Analyses for 

Black Hill, Corporation " WYGEN 2 Electrical Power Generating Facility 

Simulation #4: \CALPUFF REFINED ANALYSIS -- USING FLAG f(RH) SEASONAL VALUES 

Constant EiniSSion Rates: ~Ox = 0.07 lB/MMBTU, PM10 = 0.012 lB/MMBTU, S04 = 23.3 lB/HR 

Lamblart Conformal Modeled Extinction By Species (Mm'1) Bext(source} Bext(bkg) Bext{total) 

RECEPTOR COORblNATES (km) (Mm") (Mm") (Mm") %CHANGE f(RH) bxS04 bxN03 bxPMF 

102 172.3~2 -31.593 1.307 16~06 17.367 8.14 2.6 0.949 0.343 ' 0.015 

751 -167.2 i9 39.58 1.317 16 17.317 8.23 2.5 0.843 0.452 0.021 
1 

7.99 2.5 0.818 0.436 284 -131.399 151.293 1.278 16 17.278 0.024 

712 115.45,4 -50.42 1.592 16.24 17.832 9.80 2.9 0.903 0.662 0.027 

I 

Lambllrt Conformal Bext(source) Bext(bkg) Bext(lotal) Modeled Extinction By Species (Mm·1) 

RECEPTOR COORDINATES (km) (Mm") (Mm") (Mm") %CHANGE ! f(RH) bxS04 bxN03 bxPMF 

102 172.35i2 -31.593 1.203 16.06 17.263 7.49 2.6 0.845 0.343 0.015 

751 -167.26,9 39.58 1.227 16 17.227 7.67 2.5 0.753 0.452 0.021 

284 -131.30\9 151.293 1.193 16 17.193 7.46 2.5 0.733 0.436 0.024 
712 115.45\~ -50.42 1.5 16.24' 17.74 9.24 2.9 0.811 0.662 0.027 

J 
I 

\ 
Lamb~rt Conformal Bext(source) Bext(bkg) Bext(total) Modeled Extinction By Species (Mm'!) 

RECEPTOR COOR[jJINATES (km) (Mm") (Mm") (Mm") %CHANGE f{RH) bxS04 bxN03 bxPMF 

102 172.351! -31.593 1.046 16.06 17.106 6.51 2.6 .0.688 0.343 0.015 

751 -167.26!9 39.58 1.093 16 17.093 6.83 2.5 0.619 0.452 0.021 
-131.30/3 17.065 6.66 284 151.293 1.065 16 2.5 0.605 0.436 0.024 

712 115.45~~ -50.42 1.362 16.24 17.602 8.39 2.9 0.673 0.662 0.027 

1 
I 

Lambe~ Conformal Bext(source) Bext(bkg) Bext(total) Modeled Extinction By Species (Mm·1) 

RECEPTOR COORQINATES (km) (Mm") (Mm") (Mm") %CHANGE f(RH) bxS04 bxN03 bxPMF 

1 170.446; -50.934 0.969 16.18 17.149 5.99 2.8 0.376 0.567 0.026 
751 -167.26~} 39.58 1.004 16 17.004 6.27 2.5 0.530 0.452 0.021 
284 -131.30~) 151.293 0.979 16 16.979 6.12 2.5 0.519 0.436 0.024 
712 115.454: -50.42 1.27 16.24 17.51 7.82 2.9 0.581 0.662 0.027 

.. 

Days Days 

>5% >10% 
.. 

7 0," 

1 o '_. 
6 0 

10 0 

Days Days 

>5% >10% 

7 0 

1 0 

5 0 

8 0 

Days Days 

>5% >10% 

4 0 

1 o . l . 
5 0 

8 0 

Days Days 

>5% >10% 

3 . 0 

1 0 

3 0 

7 0 



S02'= 0.17 LB/MMBTU 

Area YEAR 

BL 1996 

CP 1996 

NC 1996 

WC 1996 

502 '" 0.15 LB/MMBTU 

Area YEAR 

BL 1996 

CP 1996 
NC 1996 

WC 1996 

S02 = 0.12 LB/MMBTU 

Area YEAR 

BL 1996 
CP 1996 

NC 1996 
we 1996 

S02 '" 0.10 LB/MMBTU 

Area YEAR 

BL : 1996 
Cp . 1996 
NC 1996 
wc 1999 

I 

Table 5 

i Results of WDEQ/AQD's Visibility Analyses for 

Black HiII1 Corporation - WYGEN 2 Electrical Power Generating Facility 

Simulation #5: CAL~)UFF REFINED ANALYSIS - MREG=1 -- USING FLAG f(RH) SEASONAL VALUES 

Constant EiniSSion Rates: NOx := 0.~7 LB/MMBTU, PM 10 = 0.012 LB/MMBTU, 504 = 23.3 LB/HR 

I 
Modeled Extinction By Species (Mm-1) Lamb:':!rt Conformal Bext(source) Bext(bkg) Bext(to\al) 

DAY RECEPTOR COORbiNATE5 (km) (Mm-') (Mm-') (Mm-') %CHANGE f(RH) bxS04 bxN03 bxPMF 

133 102 172.3~2 ~31.593 1.221 16.06 17.281 7.60 2.6 0.878 0.329 0.015 

66 751 -167.2Ei9 39.58 1.215 16.00 17.215 7.60 2_5 0.766 0.429 0.021 

90 284 -131.3CI9 151.293 1.175 16.00 17.175 7.34 2_5 0.746· 0.407 0.023 
1 

1.572 16.24 17.812 9.68 2.9 0.889 0.657 0.027 31 712 115.45;4 -50.42 

I 
I 
1 

Larilbilrt Conformal Bext(source) Bext(bkg) Bext(lotal) 
. ! 

Modeled Extinction By SpecIes (Mm-' ) 
I 

(Mm-') (Mm-') (Mm-') %CHANGE f(RH) bxN03 DAY RECEPTOR COORDINATES (km) bxS04 bxPMF 

133 102 172.35;2 ~31.593 1.125 16.06 17.185 7.00 2.6 0.782 0.329 .0.015 

66 751 -167.26,9 39.58 1.135 16.00 17.135 7.09 2.5 0.685 0.429 0.021 

90 284 -131.3Q9 151.293 1.098 16.00 17.098 6.86 2.5 0.668 0.407 0.023 

31 712 115.4M -50A2 1.482 16.24 17.722 -,9.13 2.9 0.798 0.657 0.027 

I 

[amb~it ~onformal Bext(source) Bext(bkg) Bext(total) Modeled Extinction By Species (Mm'\ 

DAY RECEPTOR' COORCIINATES (km) (Mm") (Mm") (Mm-') %CHANGE f(RH) bxS04 bxN03 bxPMF 

133 102 172.352~ -31.593 0.981 16.06 17.041 6.11 2.6 0.637 0.329 0.015 
66 751 -167.26() 39.58 . 1.014 16.00 17.014 6.34 2.5 0.564 0.429 0.021 

90 284 -131.30i~ 151.293 0.982 16.00 16.982 6.14 2.5 0.552 0.407 0.023 
31 712 115.454, -50.42 1.346 16.24 17.586 8.29 2.9 0.663 0.657 0.027 

I 
I , 

Lambe!i Conformal Bext(source) Bext(bkg) . B8xt(total) Modeled Extinction By Species (Mm") 

DAY RECEPTOR COORD.INATES (km) (Mm-') (Mm-') (Mm") %CHANGE f(RH) bxS04 bxN03 bxPMF 

306 1 170.44~ -50.934 0.906 16.18 17.086 5.60 2.8 0.348 0.534 0.025 
66 751 -167.26~1 39.58 0.933 16.00 16.933 5.83 2.5 0.484 0.429 0.021 
90 284 -131.305) 151.293 0.904 16.00 16.904 5.65 2.5 0.475 OA07 0.023 
31 712 115.454! -50.42 1.256 16.24 17.496 7.73 2.9 0.573 0.657 0.027 
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Comparison of Highest Second Highest Modeled S02 Impacts From WYGEN 2 

PC Boiler to PSD Class I Increments 

Badlands 3-Hour 83 170.429 -35.462 0.5 

24-Hour 3 164.662 -49.005 0.2 

Wind Cave 3-Hour 735 117 .. 374 -40.747 0.9 

24-Hour 735 117.374 -40.747 0.4 

Northern Cheyenne 3-Hour 691 ~·-102.417 180.278 0.6 

24-Hour 655 -115.898 178.345 0.2 

Comparison of Highest Second Highest Modeled S02 Impacts From All 
Increment Consuming S02 Sources to PSD Class I Increments 

Badlands 3-Hour 14 166.587 -47.069 1.8 

24-Hour 112 191.62 -31.576 0.5 

Wind Cave 3-Hour 735 117.374 -40.747 2.1 

24-Hour 712 115.454 -50.42 0.7 

2% 

4% 

4% 

8% 

3% 

4% 

.7% 

10% 

8% 

14% 

Northern Cheyenne 3-Hour 655 -115.898 178.345 27.3 --_. )Q~~.--- ... ____ ................ _ 0" 

. . -.............. --.-.- .. ' .. ' ...... ,.-~- .. - . 

24-Hour 486 -108.196 166.751 3.5 70% 

Note: The t\.vo Colstrip sources, located 24 kilometers north of the NCIR, contributed 99.9% to the modeled 3-hr 

S02 exceedance at receptor #655, the contribution from the proposed WYGEN2 boiler at Rec #655 was 0.07 /lg/m3
• 
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FIGURE 1 

REFINED LEVEL CAL PUFF 3-HR 502 CLASS I INCREMENT ANALYSIS 

(USING 0.15 LB/MMBTU S02 EMISSION RATE FOR BHC WYGEN '2 
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