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SECTION 7.0 

Near-Field Air Quality Impact Analysis 

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

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

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

7.2 Regulatory Status 

7.2.1 Source Designation 
The proposed project will be a major stationary source with respect to the Prevention of 
Significant Deterioration (PSD) rules established under the Federal New Source Review 
program. The somce will belong to one of the 28 categorical somces listed under PSD 
regulations with a major source threshold of 100 tons per year of any regulated pollu tant 
(fossil-fuel boilers, combinations thereof, totaling more than 250 million British thermal units 
per hom heat input). The goals of the air quality modeling analysis were to demonstrate 
compliance with state and federal air quality regulations that are applicable to the proposed 
project. CH2M HILL performed a dispersion modeling analysis for each criteria pollutant for 
which the annual emission rate was equal to or greater than the significant emission rates for 
PSD analysis (Table 7-1). Table 7-2 summarizes the modeling significance levels, PSD 
increments, and air quality standards that apply to criteria pollutant emissions from the 
project. 
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) 7.7.5 Preliminary Analysis for PM,o 

! ) 

The preliminary analysis for PMlO included the proposed boiler, the auxiliary cooling tower, 
and sources associated with material handling for the new unit. Dust collectors and bin vent 
filters will serve as emissions controls for many of the material handling sources. The sources 
associated with fly ash/FGD waste/bottom ash handling, including the loading of haul 
trucks, hauling, and the dumping of material into the landfill, were modeled with a 12-hour 
per day operation (0600-1800 daily). Detailed emissions calculations for all sources are 
provided in Appendix B. 

The high est predicted 24-hour impact of PMlO with the base ISC-PRlME receptor grid and 
10-m meteorological data was 4.2 )lg / m3, which is well below the Class II modeling 
significance level of 5.0 ~g/m3 for 24-hour PMJO. This predicted impact occurred 
approximately 1 km to the northeast of the boiler stack, at the edge of the portion of the base 
receptor grid with 100-m spacing. To fur ther refine this estimated impact, a fine-spaced 
receptor grid with 100-meter spacing was built around the maximum course-grid receptor. 
With this fine-spaced grid, the maximum estimated 24-hour impact remained at 4.2 ~g/m3 . 

The high est predicted annual impact of PMlO with the base ISC-PRIME receptor grid and 
lO-m meteorological data was 0.89 ~g/m3. This impact was predicted to occur at the facility 
fenceline to the northeast of the power block. Because this receptor was located in an area of 
SO-m spacing, no further analysis was required to further refine the impact, which is below 
the Class II modeling significance level of 1.0 ~g / m' for annual PM,o. 

The preliminary analysis demonstrates that the Dry Fork Station Project will not produce a 
signifi cant impact of PM,o. Table 7-7 presents the results of the preliminary analysis for PM,o. 

TABLE H 
Results of Preliminary Analysis tor PM" 

Averaging Period 

24-Hour PM,o 

Annua! PM10 

Maximum Project Predicted 
(~glm') 

4.20 

0.89 

Class II Modeling Signifi cance Level 
(J.tglm' ) 

5 

7.7.6 Full-Impact Analysis for Sulfur Dioxide (502) 
Results of the preliminary modeling analysis for 502 indicated that predicted impacts from 
the Dry Fork Station Project would exceed the 24-hour modeling significance level, and 
therefore the project would trigger a full-impact analysis for 24-hour S02. A full-impact 
analysis includes model runs for the determination of compliance with WAAQS/NAAQS 
and PSD increments. 

To determine compliance ",rjth the allowable PSD increment for 24-hour 502, CH2M HILL 
modeled the Dry Fork Station boiler and other increment-consuming sources and compared 
the highest predicted 2nd-high 24-hour impact to the allowable Class II 24-hour increment of 

-----------9~)lg+m~3---------------------------------------------------------------
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October 23, 1997 

MEMORANDUM 

SUBJECT: Inter im Implementat ion of New Source Review Req uirements for PM2.5 

FROM : John S. Seitz, Director Office of Air Quality Planning & Standards 
(MD-IO) 

TO: See Addressees 

This memorandum addresses the interim use of PM I 0 as a surrogate for PM2.5 in 
meeting new so urce rev iew (NSR) requirements under the C lean Air Act (Act), including 
the permit programs for prevention of significant deteri orati on of air quality (PSD). The 
revised national ambient air quality standards (NAAQS) for particulate matter, which 
include the rev ised NAAQS for PM I 0 and new NAAQS for PM2.5, became effective on 
September 16, 1997. In view of the significant technical difficulties that now exist with 
respect to PM2.5 monitoring, emissions estimation, and modeling (described below), 
EPA believes that PM10 may properly be used as a surrogate for PM2.5 in meeting NSR 
requirements until these difficulties are resolved. The EPA's views on implementing the 
ozone and PMIO NAAQS during the inter im period following the effective date of the 
new 8-hour ozone and revised PMIO NAAQS will be set forth in a separate EPA 
memorandum. 

Section I 65(a)(1 ) of the Act provides that no new or modified major source may 
be constructed without a PSD permit. Moreover, section I 65(a)(3) provides that the 
emissions from any such source may not cause or contribute to a violation of any 
NAAQS. Also, section 165(a)(4) req uires best avai lable control techn ology for each 
pollutant subj ect to regulation under the Act. The EPA's recent promulgation of the 
primary and secondary standards for PM2.5 marks the first time that EPA has specifica ll y 
regulated fine particles--Iess than 2.5 microns in diameter--as a di screte indicator for 
particulate matter. Hence, thi s memorandum addresses how to implement PSD for PM2.5 
in light of signifi cant technical difficulti es which presently exist. 

Of specific concern is the lack of necessary tools to calculate emiss ions of PM2.5 
and related precursors and project ambient air quality impacts so that sources and 
permitting authorities can adequatel y meet the NS R requirements for PM2.5. Any 
comprehensive system for regulating PM2.5 must take into account not onl y the fine 
partic les em itted directly by stationary sources but also the various precursors, emitted by 
certain sources, which result in secondaril y-formed fine particles through chemical 
reactions in the atmosphere. Recent studi es suggest that secondary particu late matter may 
account for over half of total ambient PM2.5 nationwide . Emissions fac tors for the fine 
particles emitted di rectly by stationary sources, and for some important precursors (e .g., 
ammon ia), are largely unavailable at the present time . 



The EPA is in the process of develop ing a comprehensive model ing system whi ch 

will be designed to include precursor emissions and account for secondary fine particle 

formation. The modeling system wi ll also incorporate a method for nest ing small loca l 

im pacts from indiv idual point sources with in a greater modeling domain. Before thi s can 

be comp leted, it will be necessary to coll ect suffi c ient mon itor ing data to verify and 

va l idate protocol mode ling results. 

Am bient monitoring for PSD purposes must be co llected from appropriate ly 

des igned monitors. Sufficient quantities of such monitors will not be ava ilab le 

specifically for PSD monitoring purposes in the near future. In itially, as these monitors 

become avail ab le, they will be needed to establish the new monitoring stations for the 

national network ofPM2.S sites, including the required core PM2.5 State and loca l a ir 

monitoring stations. A high priori ty has been placed on the establishment of the necessary 

PM2.S monitoring sites nationwide so that the information from these sites can be 

analyzed and eval uated in order to establi sh plans and priorities for implementing the 

PM2.5 NAAQS, including the promulgation of section 107 designations. 

For the reasons stated above, EPA believes that it is adm inistratively 

impracticable at thi s time to require sources and State permitting author iti es to attempt 

to implement PSD permitting for PM2 .5. The EPA has projects underway that w ill 

add ress the current technical and informat ional deficienci es, but it will take 3-5 years to 

complete these projects. Until these deficiencies are corrected, EPA believes that 

sources shou ld continue to meet PSD and NS R program requ irements for contro lling 

PM I 0 emiss ions (and , in the case of PM I 0 nonattai nment areas, offsetting emissio ns) 

and for analyzing impacts on PM I 0 air quali ty. Meeti ng these measures in the interim 

will serve as a surrogate approach for red uc ing PM2.S emissions and protecting ai r 

quality. 

Th is memorandum presents EPA's views on the issues associated with 

im plementation or the new PM2.5 NAAQS under Federal, State and loca l NSR 

program s. The statements do not bind State and local govern ments and th e public as a 

maller o f law. When the technical difficulties are reso lved, EPA wi ll amend the PSD 

reg ulations under 40 CFR 5 1 .166 and 52.2 1 to establ ish a PM2.S sign ifi cant em issions 

rate, and EPA will also promulgate other appropriate regu latory measures pertinent to 

PM2.S and its precursors. Because the earliest date on wh ich PM2.S nonattainment areas 

wi ll be des ignated is in 2002, and nonatta inment NSR does not apply until after 



nonattainment des ignat ions are made, implementation of the nonatta inment NS R 

requirements under part D of titl e I of the Act need not be addressed at thi s time. 

If you have any questions concernin g thi s memorandum or w ish to address any 

iss ues ra ised here in , please contact Dan deRoeck at (9 19) 54 1-5593. 

Addressees: Director, Offi ce of Ecosystem Protect ion, Reg ion 1 
Director, Di vis ion of Environmental Planning and Protecti on, Region 11 
Director, Air, Radiati on, and Tox ics Di vision, Reg ion 111 
Director, A ir, Pesticides, and Tox ics Management Di vision, Reg ion IV 
Director, Air and Radiati on Di vision, Reg ion V 
Director, Multimedia Planning and Permittin g Divis ion, Reg ion VI 
Director, Air, RCRA, and Tox ics Di vision, Reg ion VIl 
Ass istant Reg ional Admini strator, Offi ce of Po llution Prevention, State 
and Tribal Ass istance, Region V111 
Director, Air and Toxics Division, Region IX 
Director, Office of Air Quality, Region X 

cc: New Source Rev iew Contacts 
Greg Foote (2344) 
Mark Kataoka (2344) 
Lydi a Wegman (MD-10) 

bcc: Karen Blanchard (MD-1 2) 
Tom Curran (MD-1 2) 
Dan deRoeck (MD-1 2) 
Bill Hamilton (MD-1 5) 
Sall y Shaver (MD-1 5) 
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Apr il 5,2005 

MEMORANDUM 

SUBJECT: 

FROM: 

TO: 

Implementation of New Source Review Requirements in 
PM-2.5 Nonattainment Areas 

Stephen D. Page 
Director 

See Addressees 

What is the purpose of this memorandum ? 

This memorandum provides guidance on the implementation of the major New Source 
Review (NS R) provisions under tit le I, Part D of the C lean Air Act (Act) in fine particu late (PM-
2.5) nonattainment areas in the interim period between the effective date of the PM-2.5 Nationa l 
Ambient Air Quali ty Standard (NAAQS) designations (Apri l S, 2005) and w hen we promulgate 
regulations to imp lement nonattainment major NSR for the PM-2.5 NAAQS. This 
memorandum also re-affirms the Memorandum from John S. Seitz, Director Office of Air 
Qua li ty Planning and Standards, to Regional Air Directors, Interim Implementation of New 
Source Review for PM2.5 (Oct. 23 , 1997) that applies in Prevention of Sign ificant Deter ioration 
of Air Qua li ty (PSD) programs for PM-2.5 attainment and unclassifiable areas. 

Why are we issuing this memorandum? 

On January 5, 2005 , we promulgated nonattainment designations for the PM-2.5 
NAAQS. These designations become effective on Apr il S, 2005. See 70 FR 944. Under Sect ion 
I 72(b) of the Clean A ir Act (Act), the Ad mini strator may provide States up to 3 years from the 
effecti ve date of designations to submit State Implementation Plan (SIP) revi sions meetin g the 
applicable nonattainment requ irements. In the near future, we plan to issue a proposed and final 
rule setti ng forth the schedule for these plan submiss ions. We also plan to establi sh the 
requirements that State and local agencies (States) and Tribes must meet in their implementation 
plans for attainment of the PM-2.5 NAAQS includ ing prov isions to address the major NSR 
requ irements of tit le I, Part D of the Act (nonatta inment major NSR program). Notw ithstanding 
the absence of these implementing regu lations, we interpret Section I 72(c)(5) o f the Act to 
require States to issue major New Source Revi ew (NSR) permits for the construction and major 
modificati ons of major stati onary sources located in any nonattainment area. Accordi ngly, once 
nonattainment designations for PM-2.5 become effecti ve on Apri l 5,2005, States must issue 
major NS R permits that add ress the Section 173, nonattainment major NS R requirements for 
PM-2.5. We are issuing thi s memorandum to add ress how States should implement major 'SR 
fo r PM-2.5 until we promulgate the PM-2.5 implementation ru le. 
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What applies in PM-2.S nonattainment areas? 

During the SIP deve lopment period , EPA generall y requires States to issue major NSR 
permits using the authority of States' approved nonattainment major NSR programs (to the 
extent th ese provisions appl y automatically to the pollutant) or us ing the authority of 40 e FR 
Part 5 1, Appendi x S (where a State lacks a nonatla inmentmajor NS R program covering the 
pollutant.) I However, in thi s case, the absence of a fin al PM-2.S implementation rule makes 
ad ministering a PM-2.5 nonattainment major NSR program infeas ible . Accordingly, until we 
promulgate the PM-2.5 major NS R regulat ions, States should use a PM-I 0 nonatlainment major 
NSR program as a surrogate to address the requirements of nonatlainment major NSR for th e 
PM-2 .5 NAAQS . By app ly ing a PM-I 0 nonatta inment major NS R program in the interim 
period, States will effecti vely mit igate increases in PM-2.S emiss ions and protect air qu ali ty 
because PM-2.S is a subset of PM-I 0 emiss ions. 

Us ing the surrogate PM-2.5 nonattainment major NS R program, States should assum e 
that a maj or stationary source's PM- I 0 emissions represent PM-2 .S emiss ions and regulate these 
emissions using either Appendi x S or the State's SIP-approved nonattainment major NS R 
program for PM-I O. In most cases, we be lieve that States w ill need to rely on Appendix S for 
authori ty to issue permits during this inter im period, because the ir existing State programs are 
not designed to accommodate the surrogate PM-2.S nonattainment major NS R program.' 
Moreover, we expect that most States wi ll need to imp lement a transitional PM-2.S 
nonattainment major NS R program under Appendix S even after we finalize the PM-2.S 
implementation rule until EPA approves changes to the States' SIP programs. 

What is the major stationary source threshold and offset ratio under the surrogate PM-2.S 
nonattainment major NSR program? 

Section 3020) defines a major stati onary source as an y source that emits or has the 
potential to emit 100 tpy of any regulated pollutant, and Section I 73(c) of the Act requires major 
stationary sources to offset emiss ions increases resulting from construction or major 
mod ifications in a ratio o f at least I to 1. Appendix S and the majori ty of SIP-approved PM-I 0 
nonatta inment major NSR programs apply this major source threshold and corresponding offset 
requ irement. Accordingly, these provisions should be used to define the major stationary source 
threshold and offset rati o for the surrogate PM-2.S nonattainment major NSR program. This 
means that during the interim period, a source is major for PM-2.S if it emits or has the potent ia l 

IThe terms of 40 e FR 52.24(k), Append ix S of Part SI prov ide provisions for a 
transitionalnonatlainment major NS R program unt il we approve a State 's Part D major NS R 
program into the SIP . 

' If a State lacks authori ty to issue a major NSR permit consistent with these 
requ irements, then EPA wi ll issue th e permit under the authori ty of 40 eFR 52.24(k) and 
Append ix S. 
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to emit 100 tpy of PM- I 0] A State that uses its SIP-approved PM-I 0 program as a surrogate 
PM-2.5 program need not app ly the separate major stationary source level for seri ous PM - I 0 
nonattainment areas in the surrogate PM-2.5 program. We do not interpret the specific PM-I 0 
requirements of Part D, Subpart 4 of the Clean A ir Act to apply to PM-2.5 and do not beli eve 
they sho uld be app lied under a surrogate PM-2.5 nonattainment major NS R program. 

For any major sta tionary source whose particu late em iss ions are predominantly coarse 
part iculate (particulate matter that ranges in size between PM- I 0 and PM-2.5), assum ing that a ll 
of the so urce ' s PM- IO emiss ions rep resent the source's PM-2 .5 emissions could inappropr iatel y 
trigger nonattainment major NSR for PM-2.5. To avo id such an outcome, a so urce may quantify 
its PM-2.5 fracti on. One approach is to app ly two test meth ods in series - Conditional Test 
Method 40 (whi ch adds a PM-2.5 cyclone separator between the Method 20 IA cyclone and 
filter) fo ll owed by the Method 202 sampler to co llect condensible materia ls. The sum of the PM 
mass in these two fractions (i.e., the Conditional Test Method 40 filterable mass plus the Method 
202 condensible mass) represents the primary PM-2.S em issions from the source for the test 
period. Under appropriate circumstances (e.g., construction of a new uni t, where it is not 
possible to conduct testing prior to start up), testing of similar exist ing units can be an 
appropriate means of obtain ing relevant emiss ions data. Also, other approaches for quantify ing 
PM-2.5 emissions bes ides the testin g methods described above would be considered where th ey 
can be shown to produce re liable data. 

If the source demonstrates that it is not a major stationary source for PM-2 .5, then the 
nonattainment major NSR prov isions for PM-2.5 need not be app li ed to the source. Converse ly, 
if a source is major for PM- I 0 and does not quanti fy its PM-2.5 emissions, then States should 
presume that the source is major for PM -2.5 and subject it to the surrogate PM-2.5 
nonattainment major NSR program if it constructs a major stationary source or undergoes a 
major modifi cation. 

What is the significant emiss ions rate for the surrogate PM-2.S nonattainment major NSR 
program ? 

On July I, 1987, we established a signifi cant emiss ions rate fo r PM- I 0 of IS tpy. See 52 
FR 24683. States shou ld use this rate for th e surrogate PM-2.5 program. At the time we 
establi shed the IS tpy significant em issions rate, we amended on ly our PSD regu lat ions to 
in corporate the PM- I 0 va lue because the PM-I 0 NAAQS did not yet app ly to nonattainment 
areas. Nonetheless, we establ ished the PM-IO signifi cant emiss ions rate throu gh notice and 

' The defin ition ofPM-IO incl ud es condensible particulate matter. For a detailed 
discussion of condensible particu late matter, see the General Preamble for the Implementation of 
Title I o f the Clean Air Act Amendments of 1990 (April 16, 1992, 57 FR 13542). 
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comment rul emaking; and , accordingly, the same va lue should app ly for PM-I 0 under Appendi x 
S and State SIP-approved programs in the interim per iod' 

Will anv precnrsors be regulated nnder the surrogate PM-2.S nonattainmcnt major NSR 
program? 

Not at this time . Sect ion 302 (g) includes precursors to the fo rm at io n of any air pollutant 
within the term "air po llutant" to the extent the Admini strator identifies the precursors for the 
particu lar purpose for which the term "air pollutant" is used. To date, the Admini strator has not 
identified any precursors to the format ion of PM-2.S for purposes of the maj or NS R program. 
On November 5, 2003 , the Admini strator proposed to req uire that regional emiss ions analys is 
for the purposes of transportation conformity under Sect ion I 76(c) of the Act inc lude certa in 
precursors (68 FR 62690). In the Clean Air Interstate Rule, we require states to reduce 
emissions of NO x and S02 on the grou nds that they are precursors for PM-2.S. However, 
several novel issues need to be reso lved before the NSR program can be appl ied to PM-2.S 
precursors (e.g., how many S02 or NOx offsets wi ll be needed to accommodate the fine parti cles 
formed by these constituents; can S02 emissions reductions be used to offset NOx emissions, 
and vice versa). We plan to request comment on regulating th ese pollutants and other potent ial 
PM-2.S precursors for purposes of major NS R in the PM-2.S implementat io n ru le. 

What major NSR requirements apply in PM-2.S atta inment and un classifiable areas? 

The rev ised NAAQS for parti culate matter, which include the rev ised NAAQS for PM- I 0 
and new NAAQS for PM-2.S, became effective on September 16, 1997. On October, 23, 1997, 
we issued a memorandum address ing the interim use of PM-I 0 as a surrogate for PM-2.S in 
meeting Prevention of Significant Deterioration of Air Quality Program (PSD) provisions for 
PM-2.S as required by title I, Part C of the Act. See Memorandum from Jo hn S. Seitz, Director 
Office o f A ir Quality Planning and Standards, to Regional Air Directors, Interim 
Implementation of Nell' SOl/rce Review fo r PM2.5 (Oct. 23, 1997). Thi s memorandum 
referenced prov isions of Part C of the Act which we interpret to req uire PSD permits for PM-2 .S 
upon the effect ive date of the PM-2.S NAAQS, and identified significant techni ca l difficulties 
with im plementing PSD for PM-2.S because of limitations in ambient monitoring and modeling 
capabil ities. Because we have not promul gated the PM-2.S implementati on rul e, admini stration 
of a PM-2.S PSD program remains impractical. Accordin gly, States should continue to fo ll ow 
the October 23 , 1997, guidance for PSD req uirements. 

This memorandum presents EPA's pol icy on the implementat ion of major NS R 
requirements until EPA promulgates a fina l PM-2.S implementation rul e. The statements in thi s 
poli cy guidance do not bind State and loca l governments and the public as a matter of law. 

4 We intend to issue a final rul e adding a PM-I 0 significant emissions rate of 15 tpy to 
Appendi x S in a forthcoming rulemaking. 
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If yo u have any questi ons concern ing th is memo rand um, please contact Raj Rao at 
(919) 54 1-5 344, or Lynn Hutch inso n at (9 19) 541-5795. 

Addresees: 
Michael Kenyon, Region I 
Wa lter Mugdan, Region 2 
Judith Katz, Reg ion 3 
Beverly Banni ster, Reg ion 4 
Stephen Rothblatt , Region 5 
Carl Ed lund, Region 6 
William Spratlin, Reg ion 7 
Richard Long, Reg ion 8 
Deborah Jordan, Reg ion 9 
Ri ck Albright, Reg ion 10 

cc: 
Bill Harnett 
Racqueline Shelton 
Lydia Wegman 
Richard Damberg 
Brian Doster 
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The Dry Fork Station 
Will Not Ca use or Contribute to 

Violations of the Air Quality Standards in 
Northern Cheyenne Indian Reservation, Montana 

A report prepared by 
Robert L. Pearson, Ph.D. , P.E. 

ICH2MHILL 

CH2MHILL 
9193 South Jamaica Street 

Englewood, CO 80112-5946 

June 16, 2008 



Executive Summary 
The Protestants in this matter have expressed a concern that the construction of the Dry Fork 
Station of Basin Electric will cause or contribute to violations of the Class [ sulfur dioxide (SO,) 
incremen t levels in the Northern Cheyenne Indian Reservation (NCIR) in Southern Montana. 

An increment is the small amount of SO, po llution that is allowed to be added under federal 
and state law to a clean air area such as the NCIR after a designated baseline date. This assertion 
by the Protestants is contrary to the evidence and is therefore fal se. The Dry Fork Station wili 
not cause or contribute to any violation of the Class I SO, increments in the NCIR. 

There are three levels of increments, Class [, Class II and Class III, which apply to different 
areas. Class I areas are national parks and wilderness areas which are the most protected areas. 
The NCIR has been classified as a Class I clean air protected area. This means that the NCIR is 
gi ven special air quality protection under federal and state law and the Class I increments apply 
there. 

The Class I SO, increments are 25 ~lg/ m3, (micrograms per cubic meter, a measw-e of the 
concentration of SO, in the ambient air), for a three hour average, 5 flg/ m' for a 24 hour average 
and 2 flg/m3 for an annual average . National Ambient Air Quality Standards (NAAQS) have 
also been established by EPA at levels to protect human health and the environment. The 
following are the NAAQS fo r 50,: 1300 flg/ m3 three hour average, 365 ~lg/ m3 24 h our average 
and 80 flg/ m3annual average. The Class I increments are therefore 1.9 % of the three hour 
NAAQS, 1.4% of the 24 hour NAAQS and 2.5% of the annual NAAQS-small fractions of the 
levels established by EPA to protect human health and the environment. 

The Protestants submitted a report prepared by Mr. Khanh Tran dated April 28, 2008. In the 
report Mr. Tran states that the combined impacts of the Dry Fork Station and all other 
increment consuming sou rces exceeds the 24 hour Class I increment in the NCIR, therefore no 
further degradation of air qua li ty should be allowed in the NCI R. 

Th is report add resses those issues raised by Mr. Tran. Simply put, modeling conducted in 
accordance with applicable air qual ity regu lations and EPA gu idance shows there is no 
increment violation in the NCI R. Additionally, although modeling that was contra ry to EPA 
guidance pred icts increment violations, that sanle modeling shows that Dry Fork does not cause 
or contribute to any such violations. Therefore, DEQ was correct to issue the construction 
permit for Dry Fork. The permit was and is valid and there is no reason to overturn the permit. 
If there is a possible degradation of a ir quality in the NCIR in excess of the allowed Class I 
increment, it is being caused by a source in Montana and is not being caused o r contributed to 
in any way by the Dry Fork Station. 

CH2M HILL prepared the permit ap plication for the Dry Fork Station . As required for the 
application, CH2M HIL L modeled the air quality impact on surrou ndin g p rotected Class I air 
quality areas including the NCIR. This permit could only be issued if the Dry Fork Station 
didn't cause or contribu te to a violation of any air qual ity standard including the Class I 
increment \ovithin the NCIR. A source is considered to not cause or contribu te to a violation of 
the increment if its impact is less than the applicable sign ificant impact level (SIL). 
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The Class 1 SIL for SO, is a small fraction of the increment and is a very smal l concentration of 
SO,. Compared to the NAAQS that are established at levels to protect human heath and 
environment, as discussed above, the tlu-ee hour SIL of 1.0 ~r g/ m3 is 0.07% of the NAAQS and 
the 24 hour SIL of 0.2 ~g/m3 is 0.06% of the NAAQS. 

If the modeled impact of a new source alone is less than these SILs, the so urce is determined to 
have no significant impact on the air quali ty in the protected area and no further cumulati ve 
modeling needs to be done. If the modeling resu lts exceed a SIL then cumulative modeling 
needs to be done. This cumulative modeling includes all sources of SO, increases after the 
baseline date in the area to determine whether these combined sources taken together are 
exceeding the increment. 

Therefore, the first step of the modeling done for the permit application was to see if Dry Fork 
by itself exceeded the SIL. This modeling analysis was conducted using an air pollution 
transport and dispersion model prescribed by EPA, the CALPUFF model. 111is model is used 
for calculating impacts from sources on areas greater than 50 kilometers (31 miles) away. 

The CALPUFF modeling of the Dry Fork Station by itself showed that the three hour and 24-
hour average SO, impacts in the NCIR exceeded the SIL on one or more days. Therefore a 
cumulative modeling ana lysis was required. An exceedance of the SIL simply indicates the need 
to do further modeling and does not indicate that any adverse impact to human health or the 
envirorunent exists. 

Modeling was done using meteorological data from a period of three years: 2001, 2002 and 2003. 
The model predicted results for every day and for every location w ithin the NCIR during this 
three year modeling period. 

Applicable regu lations and EPA guidance prescribe that the cumulative modeling must be done 
using the actual emissions of all sources being modeled. Since detennining actua l emissions for 
the past several years for more than a dozen sources in several states is a very laborious process, 
a first analysis was done w ith higher permitted emissions levels for all except two sources. This 
resul ted in a conservative (higher) modeling result. 

More realistic actual emission levels were obta ined fo r the two largest sources that are located 
close to the NClR, Cols trip Units 3 and 4. These two units were likely to have the greatest 
impact on the NCIR and could most distort the modeling results if they were modeled at permit 
limits rather than actual elnissions as required by regulations and EPA gu idance. The other 
sources that were modeled are smaller and far ther away from the NClR and modeling them at 
their higher permit limits would not have the same d istorting effect on the results . 

The Co lstrip Units 3 and 4 were first modeled at their 90th percentile of achral emissions using a 
method EPA approved for sources in North Dakota for a similar anal ysis. This analysis showed 
no violation of increment levels within the NClR. The permit application was completed with 
these resul ts and the application was filed with Wyoming DEQ. 

The Wyoming DEQ rev iewed the appl ication and requested that a second analysis be done. The 
second analysiS was to be conducted wi ti1 all units including Colstrip 3 and 4 modeled at their 
higher pe rm itted emissions levels instead of actual emission levels. CH2M HILL perfo rmed this 
second analysis requested by Wvoming DEQ despi te the fact that this is not the approach that 
applicable regulat ions prescribe for the purpose of determining increment COl1SU lnptio n. 
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The second analysis predicted that the 24 hour increment would be exceeded on nine days out 
of 1095 days (three years) within the NCIR in the three year time frame of 2001, 2002, and 2003. 
Modeling predicted that the three hour increment would be exceeded on 24 days out of the 1095 
days modeled. It is this second analysis that Mr. Tran points at to say that the Dry Fork Station 
should not be allowed to be built and to operate. 

However these modeling exceedances are not the end of the story for this modeling analysis. 
For each modeled exceedance of the increment on each of these nine or 24 days, CH2M HILL 
looked at each occurrence to determine if the contribution of the Dry Fork Station was above the 
three hour or 24 hourSIL. Contrary to Mr. Tran's assertion, it is standard practice sanctioned by 
EPA to use SILs in this situation to determine whether a source causes or contributes to an 
incremen t violation. In every case on these nine and 24 days the contribution of Dry Fork was 
below the SIL and many times it was zero. Therefore the contribution from Dry Fork to this 
alleged violation of increment is not significant and the Dry Fork Station is not causing or 
contributing to any increment exceedance in the NCIR. 

In the spring of 2007 at the request of Basin Electric CH2M HILL did a third modeling analysis. 
This third analysis used the highest actual emission rates from Colstrip Units 3 and 4 rather 
than the 90th percentile of actual emissions used in the first analysis. This third analysis 
determined that the cumulative impact results show no violation of 24 hour increment w ithin 
the NCIR. 

All three analyses were essentially the same except for the emissions levels modeled for Colstrip 
3 and 4. The Dry Fork Station was modeled the same in all three analyses and did not affect the 
varying outcomes. In the two analyses v:hen Colstrip was run with either the 90th or 100th 
percentile of actual emissions, the air quality levels w ithin the NCIR showed no violations of 
the incremen t. These analyses were consistent with EPA guidance that prescribes the use of 
actual emissions in performing the modeling. When Colstrip was modeled with the much 
higher permitted emiss ions levels, the increments within the NCIR were sometimes predicted to 
be exceeded. However, in each instance Dry Fork did not cause or contribute to these 
exceedances of the increment. 

To further demonstrate the point that Dry Fork is not contributing to this concern, we evaluated 
the pattern of winds during the times in the second cumulative modeling analysis when the 
increments in the NCIR were predicted to be exceeded. In every case, the winds were blowing 
the Dry Fork emissions away from the NCIR. It was not physically possib le for Dry Fork to 
contribute to this problem since the winds we re blowing the Dry Fork emissions away from the 
NCIR at these times. Therefore the modeling is consistent with the meteorological facts during 
these days. 

Dry Fork does not cause or contribute to any violations of air quality standards in the NCIR. If 
there is an issue here (we think there is not) the issue involves a Montana source' s impact on a 
Montana Class 1 area. 1l,ere is nothing the State of Wyoming can do to address this issue at the 
NCIR. Even if Dry Fork was not placed into operation, no change in these modeled exceedances 
of the increment caused by Colstrip would be seen at NCIR. This is strictl y a Montana issue and 
\Nyoming has nothing to do with it. 
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Qualifications of Dr. Robert Pearson 
[ am currently a Vice President in the CH2M H[LL Denver office with emphasis in the Energy 
and Industria l Systems Environmental Practice Area. I have 35 years of experience evaluating 
the air quality impacts from the operation of coa l fired power plants, induding working for 19 
years as a senior environmental engineer and then the Administrator of Environmenta[ Affairs 
for the Public Service Company of Colorado (now Xcel Energy), a large electric uti lity company. 

[n addition, [ have been involved in two regional air quality studies in the Denver area and was 
appointed by the governor of Colorado to the Grand Canyon Visibility Transport Conunission 
and by the Secretary of Energy to the National Coal Council. Finally, I have either managed or 
been a sen ior technical resource to the air quality permitting of five large coal fired power 
plants induding the Dry Fork Station. Based on this experience, [ am very familiar with the air 
qual ity issues involved in the operation of large industrial sources such as the Dry Fork Station. 

I hold three college level degrees . I graduated from the Colorado School of Mines in 1964, with a 
degree of Professional Geophysical Engineer. [ then graduated from Colorado State Un iversity 
in 1971, with a Master of Science Degree and again from Colorado State University in 1973, with 
a Doctor of Philosophy degree. [ am a registered professional engineer in Colorado (license 
number 12582) and I am currently certified as a Qualified Environmental Professional by the 
Institute of Professional Environmenta l Practice. 

In my day to day work [ routinely oversee air quali ty dispersion model ing of industrial 
facilities, especially coal fired power plants. Therefore [ have the knowledge and exper ience to 
state ti,e expert opinions contained herein regurd ing the use of air d ispers ion mod eling to 
predict air quality impacts. The model we routinely use for long d istance air quali ty modeling 
predictions is the EPA CALPUFF model. [ have routinely managed and technicall y gu ided the 
use of the CALPUFF model for these types of air quality analyses. 

A copy of my Cmriculum Vitae is attached as Exhibit 1. 
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Introduction 
The Protestants have expressed a concern that the construction of the Dry Fork Station wi ll 
cause or contribute to SO, increment violations in the Northern Cheyenne Ind ian Reservation 
(1 ClR) in Southern Montana. They have submitted a report prepared by Mr. Khanh Tran dated 
April 28, 2008 in w hich Mr. Tran asserts that emissions from Dry Fork and other sources in the 
area resu lt in violations of the Class I SO, increment in the NCIR. This report addresses the 
issues raised by Mr. Tran, and concludes that Dry Fork emissions do not cause or contribute to 
violations of the Class I SO, increments in the NClR 

An increment is the small amount of SO, pollution that is allowed to be added under federal 
and state law to a clean air area such as the 1 ClR after the designated baseline date. The total 
amount of new pollution that will be allowed in the future can not exceed the increment. 

There are three levels of increments, Class I, Class [[ and Class 1II, wh ich apply to different 
areas. Certain clean air areas are given special protection status and are called Class I areas. 
These areas usually are national parks and wi lderness areas. The NClR in Southern Montana 
has been given Class I special protection status. 

The Class I SO, increments are 25 !lg/ m3, (micrograms per cubic meter, a measure of the 
concentration of SO, in the ambient air), for a three hour average, 5 ~g/ m3 for a 24 hour average 
and 2 ilg/ m3 for an annual average. National Ambient Air Quali ty Standards (NAAQS) ha ve 
also been established by EPA at levels to protect human health and the environment. The 
following are the NAAQS for SO,: 1300 ~g/m3 three hour average, 365 ~g/ m3 24 hour average 
and 80 ilg/ m3armual average. The Class I increments are therefore 1.\1% of the three hour 
NAAQS, 1 .4% of the 24 hour 1 AAQS and 2.5% of the annual NAAQS-smaU fractions of the 
levels established by EPA to protect human health and the environment. 

As a part of the application for the construction permit for the Dry Fork Station submitted in 
November 2005, CH2M Hill conducted an analysis of the air quality impact on Class I areas 
surrounding the Dry Fork Station includ ing the NClR This anal ysis was conducted using an air 
pollution transport and dispersion model prescribed by EPA, the CALPUFF model. This model 
is used fo r calcu lating impacts fro m sources on areas greater than 50 kilometers (31 miles) away 
from the source. 

This permit cou ld only be issued if the Dry Fork Sta tion didn't cause or contribute to a violation 
of any air quality standard including the Class I increment withjn the NClR A source will be 
considered not to cause or contribute to a violation of the increment if its impact is less than the 
significant impac t level (SIL). 

The SIL is a small fraction of the increment. Compared to the NAAQS as d iscussed above, the 
three hour SIL of 1.0 llg/ m' is 0.07% of the NAAQS and the 2 .. hour SIL of 0.2 llg/ m' is 0.06% of 
the NAAQS that are established to protect human health and the env ironment. 

If the modeled impact of a new source alone on tbe Class I area is less than the SIL, the source is 
determined to have no significant impact on the air quali ty in the protected area and no further 
cumulative modeling needs to be done. If the model ing results exceed the SIL then cumu lative 
modeling needs to be done. This cu mulative modeling includes all sources in the area of 
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increased SO, after the baseline date to make sure that these combined sources taken together 
are not exceeding the increment. 

The CALPUFF modeling of the Dry Fork Station by itself showed that the 24-hour ave rage SO, 
impact in the NClR exceeded the SIL on one or more days. Therefore a cumulati ve modeling 
analysis was requ ired and was conducted. An exceedance of the SIL simply indica tes the need 
to do further modeling and does not indicate that any adverse impact to human health or the 
env ironment exists. 

Cumulative Modeling Analyses 
A cumulative 24-hour SO, increment consumption analysis was done at th e NClR Class I area 
using meteorological data for the three years 2001, 2002, and 2003, to determine whether Class I 
three hour or 24 hour SO, increments were exceeded at an y receptor within the NClR for any 
three or 24 hour period in the three year period that was modeled. This report describes the 
methods used and the resu lts from three different modeling analyses. 

The conduct of a cumulative impact analysis includes all sources of SO, in the area that were 
added after the baseline date. To determine the inventory of sources to include in the 
cumulative Class I SO, increment consumption analysis, CH2M HILL considered the states that 
fall within a 300-km radius of the NClR. These states include Montana, Wyoming, the 
northwest comer of South Dakota, and the extreme southwest corner of North Dakota. 

The following increment consuming sources and the states where they are located were 
identified and inc~llded in this cunutlative analysis: 

• Dry Fork, WY 

• Colstrip Unit 3, MT 

• Colstrip Unit 4, MT 

• Colstrip Energy LP, MT 

• Rocky Mountain Power Hardin, MT 

• Rocky Mountain Ethanol, NIT 

• Roundup Unit 1, MT 

• Roundup Unit 2, MT 

• Gascoyne, NO 

• Neil Simpson Unit 2, WY 

• Wyodak Un it 1, WY 

• KFX Unit 1, WY 

• KFX Unit 2, WY 

• 2 El k Unit 1, WY 

• Wygen Unit 1, WY 

• Wygen Unit 2, WY 

The identification of these sources was obtained from the air quality agencies in the respective 
states where the sources are located . These agencies also prov ided the pennitted ernission limits 
that were used in the cumulati ve modeling . 



First Analysis, Colstr ip Unit 3 and 4 Modeled at 90% of Actual. 
Air quality rules and EPA guidance provide that the calculation of increment consumption 
within a Class I area is to be based on actual emission increases and decreases from all sources 
that contribute to that protected area. The 90,h percentile of actual emiss ions from Colstrip Units 
3 and 4 were used for modeling. This 90,h percentile method is the same one used by Kevin 
Golden, EPA Region 8 regiona l modeler for a very similar cumulati ve SO, Class [increment 
modeling analysis done for the Theodore Roosevelt National Park in North Dakota . 

Actual, hourl y emissions for Colstrip Units 3 and 4 for the two most recent full calendar years of 
2003 and 2004 were downloaded from the EPA Clean Air Markets website (EPA, 2007) and 
imported into an Excel spreadsheet. Using this spreadsheet, 3-hour and 24-hour block averages 
of the actual emission ra tes were calculated for the entire 2-year period. 

These block average emissions were sorted into numerical order and the 90,h percentiles of these 
block averages were then detennined. The resulting ernissions rates were: 

• Colstrip Unit 3: 878.5 IbJ hr for 3-hour, 835.7 1bJhr for 24-hour 
• Colstrip Unit 4: 882.9 IbJhr for 3-hour, 838.1 1bJhr for 24-hour 

The permitted emission rates for the other increment consuming sources were obta ined from 
their respective state air permitting agencies. Even though the regulations specify that 
increment consumption analyses be based on actual emissions, permitted emissions for the non
Colstrip sources were conservatively used. This was because the process of gathering the actual 
emissions for all of these sources would have been laborious and time consuming. Except for 
Colstrip, it was concluded that modeling th'2Se smaller and more distant sources at their higher 
permitted levels would not significantly alter the modeling resu lts . Colstrip was modeled at the 
90,h percentile because it is the largest source modeled that is located close to the NCiR and was 
most likely to skew the modeling results if actual emissions were not used as prescribed by the 
regulations and EPA guidance. The Dry Fork emissions were modeled at the requested 
emissions limits contained in the permit app lication. 

The results of the modeling analysis showed that the cumulative impacts of the increment
consuming sources in the area surrounding the NCiR are below the allowable increments (Table 
1). The highest 2nd_high 3-hour impact of 16.7 ~lgJ m3 was modeled with 2003 meteorology. This 
modeled impact is well below the Class I increment of 25 ~lgJ m3 For 24-hour impacts, the 
highest 2nd_high impact of 4.0 ~lgJm3was modeled with 2002 meteorology . This modeled impact 
is also below the Class I PSD increment of :; !lgJ m3 
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FIGURE 1 
LOCATIONS OF THE ,~CGELcJ SOURCES IN "ELATION TO DRY PORK AND THE NCIR 
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TABLE 1 
FIRST ANALYSIS CUMULATIVE MODELED CLASS I SO, INCREMENT 
CONSUMPTION IN NORTHERN CHEYENNE INDIAN RESERVATION (~ g/m3) 

Hig hest 2nd .High Highest 2Od _High 
Year of Meteorology 3·hour S0 2 24-Hour SO, 

2001 15.3 2.9 

2002 15.1 4.0 

2003 16.7 3.2 

Class IPSO Incremenl 25 5 

Notes: 
PSD = Prevention of Significani Deterioration 

fl9 /m3 = micrograms per cubic meter 

These res u lts show no violations of the increment in the NCIR and were included as part of the 
permit application filed with the Wyoming DEQ fo r the Dry Fork Station. 

Second Analysis, All Sources Modeled at Permitted Limits. 
After Wyoming DEQ reviewed the permit ap plication, they requested that a second analysis be 
done. They asked that this second analysis be perfo rmed with all of the sources, incl uding 
Colstrip Units 3 and 4 modeled at permitted (not actual) levels. This analysis was performed 
even though applicable ru les and EPA guidance don' t prescribe that the consumption of 
incremen t be calcu lated in this manner. 

The resu lts of the second modeling analysis show the impacts exceed the allowable Class I 
increments in the NCIR The highest 2nd _high 3-hour impact of 38.9 ~lg/ m' was modeled w ith 
2003 meteorology. TIlis modeled impact is above the Class I PSD increment of 25 fig / mJ For 24-
hour impacts, the highest 2nd _h igh impact of 7.2 ~g/ m' was modeled with 2002 meteorology. 
This modeled impact is above the Class I increment of 5 !lg/m3 The results of the cumulative 
modeling are shown in Table 2. There were a total of nine days out of 1095 days (three years) 
when exceedances of the 24 hour Class I increment were modeled. The number of receptors that 
had elevated 2-1 hour SO, concentrations on any single day ranged from one (March 29, 2003) to 
thirteen (A ugust 8, 2002). Taking into account all of these receptor locations on all of these nine 
days, there are a total of 47instances of modeled exceedances of the Class I [ncrement at NCIR. 

The next step was to determine if Dry Fork was ca using or conh'ibuting to these modeled 
increment violations. Contrary to Mr. Tran's assertion, it is standard practice sanctioned by EPA 
to use SILs in this situation to determine whether a source causes or conh'ibutes to an increment 
violation. [n every case for these 47 modeled exceedances on these nine days the contr ibution of 
Dry Fork was below the SIL and many times it was zero. Therefore the contribution from Dry 
Fork to this alleged violation of increment is not sign ificant and the Dry Fork Station is not 
causing or contributing to any increment exceedance in the NCIR. 
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TABLE 2 
SECOND ANALYSIS CUMULATIVE MODELED CLASS I SO, INCREMENT 
CONSUMPTION IN NORTHERN CHEYENNE INDIAN RESERVATION (~glmJI 

Highest 2nd -High Highest 2nd.High 
Year of Meteorology 3-hour 502 24-Hou r 50, 

2001 37.8 5.2 

2002 37.2 7.2 
2003 38.9 5.1 
Class I PSD Increment 25 5 
Class Modeling Significance 1.0 0.2 
Level' 

Notes: 
PSD = Prevention of Significant Deterioration 

~lg/m3 = micrograms per cubic meter 

Exhibit 2, Table 1 presents the detailed receptor by receptor results of the second analysis on a 
24 hour average basis. The table shows each day and each receptor w ithin the NCIR when the 
cumulative modeled 24 hour average SO, concentration is greater than the 5 ~g/ m' increment. 
Also shown for each day and each receptor is the impact of the Dry Fork Station for that 
receptor on that day . For many of these instances the impact of Dry Fork is zero and in all cases 
it is below the 5lL of 0.2 ~lg/ m3 

This demonstrates that Dry Fork did not cause or contribute to any exceedance of the 24 hr 
increment. These results do not include the highest modeled concentration s for each receptor 
since the 24-hr SO, Class I Increment is allowed to be exceeded at each receptor once per year. 

We also evaluated whether the three hour increment was exceeded in the N CIR during this 
same three year period. Exhibit 2 Table 2 below presents the detailed receptor by receptor 
results of the three hour average analysis. 11,e table shows each of the receptors within the 
NCIR and the days when the cumulative modeled three hour average 502 concentration is 
greater than 25 ~lg/m3 A[so shown for each day is the impact of the Dry Fork Station for that 
receptor and tha t three hour per iod . 

There are 24 separate days within the 1095 day (three year) period where there were modeled 
three hour exceedances of the increment . The number of occurrences on each day ranged from 
one loca tion for one three hou r period to 25 total three hour periods a t mul tiple locations. 
Taking in to accou nt all receptors for all th ree hour periods, there are a tota l of 111 insta nces of 
modeled exceedances of the three hour Class I increment at NClR in the three yea r period. 
These results do not include the hi ghest modeled concentrations for each receptor since the 
three hr SO, Class I Increment is allowed to be exceeded at each receptor once per year. 

As before, CH2M H[LL ana lyzed the contribution of Dry Fork to each of these three hour 
exceedances and in everyone of the 111 cases the contribu tion of Dry Fork was less than the 
5IL. Dry Fork did not cause or contribute to any of these three hour exceedances. 

These second analysis results show that even though cumu lative exceedances of the three hour 
and 24 hour Class I increment were modeled, the Drv Fork Station impacts to each of these 



receptors on these days are well below the Class I SIL Therefore, the Dry Fork Station does not 
cause or contribute to the modeled cumulative three hour 24-hr SO, increment exceedances. 

Figure 2 shows the locations of the modeled 24-hr increment exceedances in relation to the Dry 
Fork Station Project. The blue dots represent the receptor locations within the NClR that were 
modeled. The red dots represent those receptors where at least one exceedance was modeled on 
any 24 hour period during the three years. The green star shows the location of the Dry Fork 
Station located approximately lOS-miles southeast of the NClR Class I area. The pink sun is the 
location of the Colstrip Plant approximately 13 miles to the north of the NClR. All of the 
cumulative modeled exceedances are clustered in a small area of the northern part of NClR. 
This ind icates that Colstrip is heavi ly contributing to the modeled exceedances in these 
receptors. 

Meteorological Analysis of Second Model Results 

To furthe r w1derstand these second modeling analysis results, we gathered meteorological data 
collected at the Gillette Cam pbell COW1ty Ai rport. These data were used to determine winds in 
the area of the Dry Fork project during the nine days on which cumulative modeling predicts 
exceedances of the 2-1 hour SO, increment. 

The Gillette Campbell Airport wind data demonstrate that the winds during the nine days of 
the modeled 24 hour exceedances do not blow from Gillette toward NCl R. 111erefore, the winds 
do not blow the Dry Fork plume toward the NClR for all or mos t of those days when 24 hour 
incremen t exceedances were modeled. On two of days the winds did blow fro m the southeast 
fo r a small pa rt of the day (10 to 20%) but the general wind d irection throughout th e day ca rried 
the Dry Fork emissiuns away fro lll the NClR. The CALPUFF model took a ll of this into account 
in caleu la ting the modeled concentrations at NClR on these days. This meteorological 
evaluation explains and valida tes the model results that Dry Fork d id not cause or contribu te to 
modeled increment violations at NClR. 

Third Analysis, Colstrip 3 and 4 Modeled at Peak Actual 
A third modeling analysis was conducted that used actual maximum daily SO,ernission rates 
for Colstrip Units 3 and 4. Hourly SO, emissions for Colstrip Units 3 and 4 fo r the years 2004 
and 2005 were obtained from the USEPA Clean Air Markets web site (EPA, 2007). Emissions 
fo r both units were combined fo r each hour. The maximum 24-hour combined emissions for 
2004 and 2005 were used for the CALPUFF runs. This approach is the most conservative 
method that is consistent with EPA guidance since it assumes that the Colstri p Plant operates at 
its maximum en1issions rate continuous ly for three yea rs. This is the worst case scenario 
possible under the air quality regulations and EPA gui dance. All other sources were modeled at 
their higher permitted emissions rates for the reasons noted above. 

Table 3 compares the 90th percentile Colstrip emission rates used in the first analysis to the peak 
actual emission rates used in the third analysis. 
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FIGURE 2 
INCREME ~lT OXCE=JAIICE LOCA,IONS 
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TABLE 3 
COMPARISON OF COLSTRIP SO, EMISSIONS IN FIRST AND THIRD ANALYSIS 

Modeled Emissions (Ib/hr) 

90 th Percentile Actual Emi ssions Highest Actua l Emissions Used 
Colstrip Unit Used in First Modeling Ana lysis in Third Modeling Analysis 

Unit 3 835 .7 863.3 

Unit 4 838.1 863.3 

Table 4 presents the results of the third analysis. The 24-hour average 50, Class I increment is 5 
~g/m'. Note that for both Cols trip Units 3 and 4 alone and for all sources combined, the highest 
24-hour average 50, concentration at the highest receptor in the Northern Cheyerme Indian 
Reservation does not exceed the Class I increment of 5 ~lg/ m'. 

TABLE 4 
RESULTS OF THIRD 24·HOUR SO, INCREMENT CONSUMPTION MODELING AT NCIR 

24 Hour Highest Modeled Impacts at NCIR ( ~g /m3)" 

From Colstrip Units 3 and 4 
Meteorological Year Alone From All Sources 

2001 4.33 4.69 

2002 3.78 3.91 
-

2003 3.81 4.08 

The Class 1 24 hour S02 Increment IS 5~g/m3 

Conclusion 
Beca use Dry Fork when modeled alone showed exceedances of the Class I three hour and 24 
hou r 5ILs within the NClR we did cumulative modeling. The cumulative modeling was 
performed three different ways. 

The two analyses that used actual emissions for Colstrip 3 and 4 demonstrated that the 
cumu lative increment consumption at NCIR is below the allowed increments in the Northern 
Cheyerme Indian Reservation. This use of actual emissions is prescribed by air quality rules and 
EPA gu idance for determining cumulative increment consumption. Air quality within the NClR 
is being protected and no exceedance of the Class I increnlents is occurring. 

The other cumulative analysis, requested by the WDEQ, was performed w ith all of the sources 
including Colstrip emitting at their permitted emissions levels and p redicts modeled 
exceedances of the three hour and 2"-hour Class I 50, increments within the NClR for nine days 
(24 hour increment) and 24 days (three hour increment) out of the 1095 days modeled. The 
contribution of Dry Fork to the impacted receptors during these times is zero on many days and 
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is below the Class I SILs on all days for both the three and 24 hour increments. Dry Fork does 
not cause or contribute to any violations of air quality standards in the NClR. 

Further, the receptors that experience exceedances are all cl ustered in a sma ll area on the 
northern border of the CIR. This indicates that Colstrip located to the no rth of NClR is the 
cause of the modeled exceedances. 

This is rei nforced by the fac t that the only emissions that changed between the three analyses 
were for Colstrip 3 and 4. When Colstrip was modeled at actual emissions no exceedances were 
seen. \Nhen Colstrip was modeled at permitted emiss ions exceedances were seen. Finally, the 
days when the exceedances were modeled in the second analysis were when the regional winds 
carried the Dry Fork emissions away from NClR. 

Dry Fork does not cause or contribute to any violations of air quality standards in the I CIR. If 
there is an issue here it involves a Mon tana source and a Montana Class I area. There is nothing 
the State of Wyoming can do to address this concern. Even if Dry Fork was not placed into 
operation, no change in these modeled increment violations by Colstrip would be seen at NCIR. 
This is strictly a Montana issue and Wyoming has no thing to do with it. 

References 
USEPA 2007. Clean Air Markets, Data and Maps, Emissions. 
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ROBERT L. PEARSON, Ph.D ., PE 

Vice President, Principal Technologist 

Education 

PhD., Remote Sensing of Natura l Resources, Colorado State Univers ity, 1973 . 
M.s., Remote Sensing of Natural Resources, Colorado State University, 1971. 
Professional Geophysical Engineer, Colorado School of Mines, 1968. 

Professional Registrations/Certifications 

Qua lified Environmental Profess ional, Ins titute of Professiona l Practi ce (Air and 
Waste Management Association) 

Registered Professional Engineer in Colorado (12582) 

Experience 

Vice President Energy and Industrial System s CH2M HILL, Denver, Colorado, 
2000 to present 
Project Manager, DRS-Radian, Denver, CO, 1994··2000. 
Senior Staff Scientist, Radian Corporation, Denver, CO, 1992-1994. 
Administrator, Environmental Affairs, Public Service Company of Colorado, 

Denver, CO, 1979-1992. 
Senior Environmental Engineer, Public Service Company of Colorado, 

Denver, CO, 1973-1979. 
Project Geophysicist, Chevron Oil Company, Geophys ical Division, Los Angeles, 

CA and Houston, IX, 1968-1969. 

Professional Societies 

Air and Was te Management Associa tion 

Appointments 

Colorado Water Quality Control Commiss ion, 1983. Appointed by Governor 
Lamm fo r a three year term, confirmed by the Colorado Senate. 

Colorado Plant Operator Certification Board, 198 ... Appoin ted by Governor 
Lamm for a th ree year te rm. 

Colorado Water Quality Control Commission, 1986. Appointed by Governor 
Lamm for a three year term, confirmed b\' the Colorado Sena teo 
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Colorado Plant Operator Certification Board, 1987. Appointed by Governor 
Lamm for a three yea r term, Chairman, 1986-89. 

Colorado Water Quality Control Commission, 1989. Appointed by Governor 
Romer for a three yea r term, confirmed by the Colorado Senate, 
Chairman 1988-9l. 

Governor's Blue Ribbon Panel on the Future of Health Care in Colorado, 1989. 
AppOinted by Governor Romer. 

Colorado Center of Envirorunental Management, 1992. Appointed by Governor 
Romer. 

Grand Canyon Visibility Transport Commission, Public Advisory Committee, 
1992. Appointed by Governor Romer. 

National Coal Counci l, 2006 to present. Appointed by Secretary of Energy 
Samuel Bodman. 

University Teaching Experience 

Team teaching masters level course titled Air Quality Plaru1ing and Policy, URP 
6686-002, Department of Urba n and Regional Planning, College of 
Architecture & Planning, University of Colorado at Denver, 1995 to 2003. 

Faculty Advisor, Regis University, 1996 

Fields of Experience 

Dr. Pearson is currently Vice President Energy and Industrial Systems and a 
Principal Technologist in the Denver office of CH2M HILL with responsibility 
for developing programs to respond to clients in all areas of environmental 
services with a particular emphasis to clients in the electric utility industry . 
Previously, he was a P roject Manager in the Denver teclmical staff of Radian 
International responsible for the teclmical conduc t of research and analysis 
projects for these clients. He has over 35 years of experience in envirorunental 
and technical engineering, regulatory review and assessment, preparation of 
industrial compliance policy, and envirorunental consulting. He has proven 
abili ty to work with clients to assess regulatory programs, define needs, and 
develop programs to satisfy those needs including getting needed constructions 
permits with acceptable terms and conditions on time. His program 
administrative experience includes projects in electric and magnetic fields , air 
pollution control and assessment, water quality control, environmental 
permitting, and environmental research and development. Prior to joining 
Radian, Dr. Pearson was a nationally recognized expert concerning 
envirorunental issues in the electric utility industry. He was also a state water 
quality regulatory commissioner and commission chairman appointed by the 
governor, as well as a member and chairman of a water quality operator 
certification board, also governor appointed. He is also a member of the adjunct 
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faculty of the Uni versity of Colorado, Denver campus, where he team teaches a 
masters level air pollution class. 

Air Qualitv 

• Participated as senior technical consultant for Phase 2 best available 
retrofit technology (BART) assessments for nineteen units at nine coal 
fired power plants for major electric utility companies in the West. These 
BART reviews consist of engineering assessments of feasible retrofit 
controls that could be added to these nine units. The BART reviews then 
assess the air quality impact of these candidate added controls on nearby 
Class I areas using the CALPUFF modeling approach. Dr Pearson also 
acted as project manager and senior consultant for reviewing the Phase [ 
subject to BART analysis conducted for these nine coal fired units as well 
as two other coal fired industrial boilers. 

• Since 2001, Dr. Pearson has managed or participated as senior review for 
the PSD air quality permitting of twelve coal fired power plant units at ten 
plants including: Springerville Units 3 and 4 (400 MW each) for Tucson 
Electric Power Company in Arizona (2001 -2002), Council Bluffs Energy 
Center Unit 4 (750 MW) for MidAmerican Energy Company in Iowa 
(2003), Intermountain Power Project Unit 3 (950 MW) for Intermountain 
Power Agency in Utah (2003-4), Hunter Unit 4 for PacifiCorp (550 MW) in 
Utah (2003), Comanche Unit 3 (750 MW) for Xcel Energy in Colorado 
(2004), a confidential 500 MW unit for a confidential util ity in a western 
state (2004), the re-permitting of a SOOMW unit in a Western state to a 
smaller size to overcome environmental objections to the plant (we were 
not involved in the original permitting), the siting and permitting of a two 
unit coal fired fluidized combustion unit in a western s tate and the si ting 
and licensing of a 500 MW cal fired power plant in a western state. Two of 
these plants are under construct ion (Springerv ille 3 and Council Bluffs 4) 
and one other(Intermountain Power Project Unit 3) has had its permit 
issued. In addition in 2004 we began the air permitting of a new 750 MW 
unit the Pawnee Station of Xcel Energy in Colorado that has now been 
deferred pending the Comanche Station getting further tlu·ough the 
development p rocess. 

• Participating as senior review for the siting and env ironmental analys is 
fo r a new 350 to 500 MW coal fired unit for Dairyland Power Cooperative 
in Wisconsin. The work is to perform siting stud ies to locate candidate 
sites for this unit in either Wisconsin, ivlimlesota or Iowa and to perform 
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the envi ronmental impact studies for the Wisconsin Public Service 
Commission and the federal Rural Uti lities Service. 

• Managed a team to prepare air pollution permit applications for thirteen 
simple and combined cycle natural gas fired combustion turbines at eight 
sites along the Colorado Front Range. The application preparation process 
consisted of state of the science d ispersion modeling using the long range 
EPA dispersion model CALPUFF in a screening and full option mode, 
Best Available Contro l Technology analysis and applicable regulatory 
analys is. To date, permits for seven machines were issued in the form 
requested by the applicant, permit applications for three machines are 
under review by the state health department and one application is in 
preparation. All applications resulted in permits w ith terms and 
conditions satisfactory to the applicants and all permitted facilities were 
built and are in operation 

• Partic ipated in the management of the state of the art Denver Brown 
Cloud Study. This two-phase study, lasting several years, contains two 
unique features. The fir st fea ture was a field receptor m odeling study 
d ata collection program invo lving a receptor modeling study data 
collection program keyed to a coordinated fuel switch of 1,000 megawatts 
of electric generation in the urban area. The second unique feature was a 
follow-on application of the U.s. Environmental Protection Agency (EPA) 
Regional Acid Deposition Model scaled to the urban area modified to 
conta in a light scattering visibility predic tion component. 

• Appointed by Governor Romer as one of four members representing the 
State of Colorado on the Public Advisory Commi ttee of the Grand Canyon 
Visibility Transport Commission. The Commission, made up of the 
governors of eight western states, is charged by the Clean Air Act to 
evaluate and recommend solutions for any regional haze that may be 
affecting visibil ity in several national parks and wilderness areas in the 
West. 

• Served as the chairman of the Quality Control Committee of the Front 
Ra nge Ai r Quality Study co mmiss ioned by the Colorado Legislature in 
H ouse Bill 95-1345. The committee directly reported to the Technical 
Advisory Panel that served as the executive s teering committee fo r the 52 
million study to be completed in October 1996. The study analyzed the 
current air pollution control strategies for their effectiveness and 
determined the relative contribution of var ious sources to the urban haze 
in the Denver area. 
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• Conducted a review of regional visibility monitoring tools in the Denver 
metropolitan area being used by the Denver Regional Air Quality Council. 
We used a neural network model to understand the interrelationships 
between meteorological and air quality variables and resulting visibility. 
Also evaluated the use of a SAQM AERO, a regional fine particle 
simulation model, to predict PMIO concentrations. 

• Conducting an examination of the association between children living 
proximate to high traffic streets and the occurrence of childhood cancer 
and leukemia. The study is being conducted in Denver and Los Angeles. 

• Conducted an analysis of greenhouse gas emissions for the Australian 
Government Greenhouse Gas Office. We provided a benchmark for 
Australian power plan ts of the state of the art of emissions reduction and 
energy efficiency of natural gas fired used in power plants in the United 
States and Europe. This information was used to gauge the possible level 
of improvement possible in the Australian plants to assist Australia meet 
its commitments under the Kyoto Protocol. 
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Analysis of the Contribution of the Dry Fork 
Station to Modeled Increment Exceedances 
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TABLE 1 
ANALYSIS OF THE CONTRIBUTI ON OF DRY FORK TO 24 HOUR 
AVERAGE INCREMENT EXCEEDANCES IN NCIR 

Cumulative Modeled 
Receptor Co ncentration (111m3)" Dry Fork Impact (~/m31 
Number Class I Increment = 5 ( ~g/m3) Class I SIL = 0.2 ( ~ g/m ) 

February 12, 2001 

1437 5.0300 I 0.1310 

1552 5.2100 I 0.1340 

July 6, 2002 

1559 5.9700 0.0002 

t560 5.9400 0.0002 

1616 6.0700 0.0002 

1673 6.1400 0.0002 

August 8, 2002 

1324 5.6000 0.0004 

1329 5.0000 0.0005 

1386 5.5700 0.0005 

1438 5.2400 0.0004 

1496 5.2200 0.0004 

1501 6.1400 0.0005 

t502 5.2500 0.0005 

1552 5.6100 0.0004 

1553 5.9200 0.0005 

1558 5.6400 0.0005 

1666 5.7700 0.0005 

1722 5.1600 0.0005 

1771 5.7300 0.0005 

August 12, 2002 

1443 5.3800 0.0000 

1557 5.3300 0.0000 

1614 6.2900 0.0000 

Augu st 21, 2002 

1604 I 5.0000 0.0813 

1661 5.0700 I 0.0766 

Auqust 28, 2002 

1501 5.0200 0.0009 

1502 5.1500 0.0009 

1558 5.4000 0.0009 

1559 5.6500 0.0009 

1560 5.6400 0.0009 

1614 5.5200 0.0008 

1616 5.7800 0.0009 

1673 5.9600 0.0008 

September 18. 2002 
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TABLE 1 
ANALYSIS OF THE CONTRIBUTION OF DRY FORK TO 24 HOUR 
AV ER AGE INCREMENT EXC EED ANCES IN NCIR 

Cumulative Modeled 
Receptor Concentration (1J/m3t Dry Fork Impact ( ~/m3l 
Number Class I Increment = 5 ( ~ g/m 3) Class I SIL = 0.2 ( ~g/m') 

1549 5.5900 0.0000 

1610 5.7000 0.0000 

1667 5.1800 0.0000 

1497 5.0700 0.0000 

1724 5.5700 0.0000 

October 12, 2002 

1439 5.3200 0.0000 

1440 5.3000 0.0000 

1497 6.2800 0.0000 

1498 5.1600 0.0000 

1611 7.1500 0.0000 

1724 6.1500 0.0000 

1553 5.4100 0.0000 

1610 5.3800 0.0000 

1667 5.0500 0.0000 

March 29 , 2003 

1821 I 5.0700 I 0.0000 

"The modeled exceedance is either the High-2nd·high or High-3Id_high impacts 
above the increment standard . The H igll_ 1s1·higll above the standard is not an 
exceedence since the increment is allowed to be exceeded once per year per 
receptor. . 
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TABLE 2 
ANALYSIS OF THE CONTRIBUTION OF ORY FORK TO THREE HOUR AV ER AG E INCREMENT 
EXCEEDANCES IN NCIR 

Cumulative Modeled 
Concentration ( ~g/m3) Dry Fork Impact ( ~g/m3) 

Time " Receptor Number Class I Increment = 25 (~g/m3) Cla ss I SIL = 1 (~g/m3) 

Februa ry 11,2001 

200 1263 34.6000 0.2850 

1200 1379 36.7000 0.2750 

1200 1436 29.4000 0.2690 

1200 1437 37.8000 0.2690 

1200 1495 26.6000 0.2640 

1200 1551 25.9000 0.2580 

1200 1552 35.9000 0.2590 

1200 1609 25.2000 0.2530 

1200 1610 26.7000 0.2530 

1200 1611 28.0000 0.2540 

1200 1666 25.9000 0.2480 

April 22, 2001 

1200 I 1821 26.3000 0.0000 

July 21 , 2001 

600 1605 I 26.1000 I 0.0154 

August 15, 2001 

0 1552 27.9000 0.0001 

September 4, 2001 

600 I 1611 26.3000 0.0001 

September 29 , 2001 

300 1553 30.5000 0.0001 
I 

300 1666 32.5000 0.0001 

300 1438 26.8000 0.0001 

300 1496 27.1000 0.0001 

300 1609 25.2000 0.0001 

300 1552 27 .1000 0.0001 

600 815 25.9000 0.0000 

600 924 26.7000 0.0000 

600 979 27.7000 0.0000 

600 1036 25.6000 0.0000 

600 1037 27.0000 0.0000 

600 1093 26.4000 0.0000 

600 1149 26.9000 0.0000 

600 1150 32.7000 0.0000 

I 600 1206 33.1000 0.0000 

600 1207 27.6000 0.0000 

600 1262 28.7000 0.0000 
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TABLE 2 
ANALYSIS OF THE CONTRIBUTION OF DRY FORK TO THREE HOUR AVERAGE INCREMENT 
EXC EEDANCES IN NCIR 

Cumulative Modeled 
Concentration ( ~glmJ) Dry Fork Impact ( ~glm J) 

Time" Receptor Numbe r Class I Increment = 25 ( ~glm'l Class I SIL = 1 ( ~glmJ) 

600 1264 30.5000 0.0000 

600 1321 30.0000 0.0000 

600 1322 30 .9000 0.0000 

600 1380 35.3000 0.0000 

600 1438 33.6000 0.0000 

600 1496 28.0000 0 .0000 

600 1771 25.9000 0.0000 

600 1553 27.9000 0.0000 

November 7, 2001 

600 I 1502 1 25.0000 0.0001 

600 I 1558 1 25.7000 0.0001 

March 19, 2002 

1500 1604 25.0000 0.0001 

July 1,2002 

300 1666 26.4000 I 0.0 114 

300 1771 27.2000 I 0.0105 

July 5, 2002 

300 1673 33.6000 0.0007 

300 1559 29.9000 0.0007 

300 1560 29.7000 0.0007 

300 1616 31.9000 0.0007 

600 1502 30.9000 0.0003 

600 1559 34.6000 0.0003 

600 1560 30.6000 0.0003 

600 1616 32.0000 0.0003 

600 1673 28.4000 0.0003 

August 7, 2002 

300 1441 29.9000 0.0003 

300 1498 26.3000 0.0003 

300 1611 35.1000 0.0003 

300 1668 25.2000 0.0003 

300 1724 28 .3000 0 .0003 

1500 1771 27.5000 0.0008 

1500 1722 25.7000 0.0008 

1500 1724 27.3000 0.0008 

Augusl 20 , 2002 

1200 1605 25.2000 0.1420 

August 27 , 2002 

600 1 1500 I 26.9000 0.0006 

September 6, 2002 

01 1666 26.2000 I 0.0121 

600 16t4 28.0000j 0.0000 

September 17, 2002 
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TABLE 2 
ANALYSIS OF THE CONTRIBUTION OF DRY FORK TO THREE HOUR AV ER AG E INCREMENT 
EXCEEDANCES IN NCIR 

Cumulative Modeled 
Concentration (~g/m3) Dry Fork Impact (~g/m 3) 

Time~ Receptor Number Class I Increment = 25 (~g/m3) Class I SIL = 1 ( ~g/m3) 

600 1380 30.1000 0.0000 

600 1438 30.6000 0.0000 

600 1496 27.7000 0.0000 

600 1497 26.8000 0.0000 

600 1552 37.2000 0.0000 

600 1553 30.5000 0.0000 

600 1609 25.7000 0.0000 

600 1610 27.6000 0.0000 

600 1666 31.2000 0.0000 

600 1722 31.7000 0.0000 

600 1724 25.5000 0.0000 

October 1, 2002 

1200 1611 25.0000 I 0.0000 

October 11 , 2002 

300 1437 I 27.3000 0.0000 

600 1 1499 I 32.4000 0.0000 

October 21,2002 

01 1611 I 28.7000 0.0000 

February 14, 2003 

600 1322 26.3000 0.0079 

600 1380 31.1000 0.0079 

600 1438 33.5000 0.0080 

600 1497 26.3000 0.0082 

600 1724 28.7000 0.0082 

600 1771 35.3000 0.0082 

May 27, 2003 

0 857 29.0000 0.0003 

0 912 26.3000 0.0004 

0 913 30 .3000 0.0004 

0 969 25.4000 0.0004 

June 22, 2003 

900 1667 25 .7000 0.0000 

900 1666 25.9000 0.0000 

900 1722 27.8000 0.0000 

1200 1611 26.3000 0.0000 

Jul y 3, 2003 

0 1379 26.3000 0.0000 

0 1437 31.1000 0.0000 

0 1495 27.2000 0.0000 

0 1496 32.1000 0.0000 

0 1552 38.9000 0.0000 

0 1553 33.0000 0.0000 

0 1609 I 30.5000 0.0000 
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TABLE 2 
ANALYSIS OF THE CONTRIBUTION OF DRY FORK TO THREE HOUR AVERAGE INCREMENT 
EXCEEDANCES IN NCIR 

Cumulative Modeled 
Concentration (~g/mJ) Dry Fork Impact ( ~g/mJ) 

Time· Receptor Number Class I Increment = 25 (~g/mJ) Class I SIL = 1 (~g/mJ) 

0 1610 28.6000 0.0000 

0 1665 25.3000 0.0000 

0 1666 32.2000 0.0000 

0 1722 31.7000 0.0000 

July 29, 2003 

600 I 1724 25.7000 I 0.0000 

October 10, 2003 

300 697 27.6000 0.0005 

600 492 27.6000 0.0008 

600 593 26.1000 0.0007 

600 645 26.4000 0.0007 

. Time described on 24 hour clock where 600 means the three hour block ending al 6:00 AM 

.. The modeled exceedance is either the High-2"d_high or High-3Id ·high impacts above the increment standard. 
Tile Hlgh-1 sl ·high above the standard is not an exceedance since the increment is allowed to be exceeded once 
per year per receptor.. 
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