A Plan for Updating and Testing the
North Dakota Department of Health’s
CALMET and CALPUFF Protocol

January 25, 2011

Prepared by the
North Dakota Department of Health
Environmental Health Section
Division of Air Quality



Table of Contents

. BACKGROUND

. GENERAL STRATEGY

. MODEL AND MODEL INPUT DATA UNCERTAINTY

. NSR COORDINATION

. PERIODIC REVIEW USING ONLY MONITORING DATA

. PROTOCOL STRATEGY AND TASK DETAILS
6.1 Phase | — Preparation of Input Data fora@@9 Protocol

6.2 Phase Il — Performance Testing of Input Datate2009
Protocol

6.3 Phase Ill — Completion of tt2©09 Protocal

6.4 Phase IV — EPA and FLM Review of th@09 Protocoland
and Performance Documentation.

6.5 Phase V - State, Department and Peer Revi&®Afand
FLM Comments.

. NEW SQ PERIODIC REVIEW USING THE PROTOCOL

ATTACHMENT A

15

17

20

20

21

22



1. BACKGROUND

The State of North Dakota (State) has primacy @bt the U.S. Environmental Protection
Agency (EPA) under the Federal Clean Air Act (CAA) administration of the CAA and
implementing regulations in North Dakota. The &@Department of Health (Department),
Environmental Health Section, has air quality mamagnt duties pursuant to primacy and
State law, regulations and policy.

The state has Class | air quality areas under teeelation of Significant Deterioration (PSD)
provisions of the CAA. The areas are: the Theo®wesevelt National Park (TRNP)
comprised of three non-contiguous land areas (SOuatt) EIkhorn Ranch and North Unit) and
the Lostwood Wilderness Area (LWA). Federal Landndgers (FLMs, i.e., the National Park
Service (NPS) and the Fish and Wildlife Service \Wespectively) manage the resources of
these CAA Class | areas.

The state also has several major sources of giilbxide that are widely scattered across
central and western regions and numerous minokcssuhat are within close proximity (less
than 50 km) of Class | areas. The Department nbtdata with monitors that measure actual
ambient concentrations of sulfur dioxide at locasian these areas and at other locations.

Sulfur dioxide concentrations at monitoring locasan the South and North Units of TRNP
peaked during 1983 in the South Unit and during21i®&he North Unit. The concentrations
have declined since then due to reductions in tiffersdioxide emissions by oil-gas
production followed by reductions in emissions bwlccombustion during the 1990s. The
sulfur dioxide second-highest 24-hour and 3-houncentrations during years 2006 through
2008 are shown in Attachment A.

In addition to ambient monitoring, computer mockels tools used to predict the impacts of
pollutants emitted by proposed sources or to eséirtiee impacts of existing sources on
ground level air quality. An air quality modelipgotocol includes: the model or models, all
model input data including user settings for techhoptions, meteorology and sources’
emissions rates and locations, execution of theedi®dusing the input data, procedures for
tabulation of model-based estimates of ambient&atnations, and other execution issues.

The Department’s current long-range transport mit¢hereafter thlOU Protoco)” was
completed early in 2004, and the State Health @fficFindings and Conclusions in 2005
declared this protocol as the guideline protocofffiture long-range transport modelihg.

! See CAA § 110(a)(2)(B), which requires a Statelém@ntation Plan (SIP) that provides for monitoring
ambient air quality. The Department’s Quality Assice Project Plan for its monitoring network is
periodically reviewed by EPA. Data collected bg thonitors are a) summarized in annual reportsband
provided to EPA. Monitoring data collected atlatlations reflect emitted pollutants from all nead

far mobile sources and near and far, short stadkalhstack, stationary sources.

2 SeeNorth Dakota’s SO2 PSD Air Quality Modeling Rep@tigust 2005), § 1.0 and Addenda A, B and
l.



The Department’$10U Protocoluses EPA’s Calmet and Calpuff models; Calmet is a
diagnostic meteorological model, and Calpuff ipag-range air quality model. Calmet and
Calpuff are executed in tandem; Calmet’s outpunglwith other input, is required by
Calpuff. Meteorological, emissions and other madplt data used in thHdOU Protocolare
dated to years 2000 through 2002.

Although EPA gave verbal approval of the DepartriseditOU Protocolin April 2004 and
written, unconditional preliminary approval of theotocol in June 2005a few protocol issues
recurred through 2008 and into 2009.

Aspects of the legal, regulatory and technical gacknd for theMOU Protocolare described
in several Department documentépplicable laws, regulations, preambles to retjoies,
guidance, and thalabama Powercourt case (se&labama Power Co. v. Cos}lé36 F.2d 323
(D.C. Cir. 1979)), are prescriptive for a few, lmgtt most, aspects of modeling protocols and,
so, implicitly allow extensive user discretion appble to local circumstancés.

The purposes of this plan are:

% See the CAA § 165 (e)(3), which states that a fndesignated under EPA regulations “may be
adjusted upon a determination, after notice anappity for public hearing, by the Administrattrat
such adjustment is necessary to take into accouque terrain or meteorological characteristicarof

area potentially affected by emissions from a spamplying for a permit.” See also the Departngent’
Periodic Review hearing relating to North Dakot&slfur Dioxide (SO2) Prevention of Significant
Deterioration (PSD) Air Quality Modeling Reporttiee United States Environmental Protection Agency
(DRAFT FINAL October 29, 2004). RecommendatiortkeHearing Officer to the State Health Officer
of Proposed Findings and Determinatjd6.5. The Findings and Determination were aghbpind
approved September 7, 2005, by the State HealibhdDff

* See letter dated June 30, 2005, from Jeffrey Bmbkead, EPA Assistant Administrator for Air and
Radiation, to L. David Glatt, Chief, EHS, NDDH.

®> SeeNorth Dakota’s SO2 PSD Air Quality Modeling Rep@tigust 2005), Addenda A through |,
Comments by the North Dakota Department of Healthtae State of North Dakota on EPA’s Proposed
Rule Revisions in a letter by Terry O’Clair, DirectDivision of Air Quality, NDDH, and dated August

6, 2007, to Stephen L. Johnson, EPA Administr&axironmental Protection Agency, and Supplemental
Comments by the North Dakota Department of Healththe State of North Dakota on EPA’S Proposed
Rule Revisions in a letter by Terry O’Clair, DirectDivision of Air Quality, NDDH, and dated
September 28, 2007, to Stephen L. Johnson, EPA diglrator, Environmental Protection Agency.

® This plan reflects provisions of the Federal CAfRA’s implementing regulations, EPA’s preambles to
implementing regulations, EPA’s guidanédabama Powerand State law, regulations and policy
regarding the following subjects: baseline conaditn; PSD increments and variances via FLM
Certifications of No Adverse Impact; emission satambient monitoring of actual concentrations;
choice of models, model input data including metéagy; and model performance accuracy. A few of
these provisions are prescriptive, such as the GA8D primary increments and alternate increments,
the CAA’s required ambient air quality monitoriramd the CAA’s technology forcing objective as
discerned byAlabama Powerbut other provisions are not.



P1. To update thelOU Protocolinto a new Calmet-Calpuff protocol (hereafter the
2009 Protoca).

P2.  Using th€009 Protocaf to complete a new periodic review of the status of
consumption, or expansion, of the sulfur dioxidd®dRE3ass | area short-term
increments (see 40 CFR § 51.166(a)(4)).

Consumption occurs when the second-highest short-tencentration during recent years
(current period or period of concern) is largemthiae baseline concentration (see 40 CFR §
51.166(b)(13)f,which generally is the second-highest concentnagiothe time of (or one year
preceding) the PSD minor source baseline date.afsipn occurs when the second-highest
concentration during recent years is less tham#seline concentration.

2. GENERAL STRATEGY

During the last decade, several Calmet-Calpuffquoltissues recurred. The issues related to
provisions of the CAA and implementing regulati@ml to choices for, and construction of,
modeling techniques and input data for Calmet aalp@f. These issues were described or
refuted by the DepartmehEPA, FLMs, affected industries and/or interestetmal
organizations. Although the Department held pubtimment periods and hearings on issues
in 2002, 2003 and 2005 and EPA gave written, unitmmél approval in 2005, consensus on
some issues has not occurred.

EPA and FLMs have oversight authority or obligasidar review of the Department’s
administration of the CAA. Since 2001-02, they éahanged their preferences for some
protocol techniques and some input data, such lagyvar settings for Calmet and Calpuff
execution control variable8. While doing so, EPA and FLMs often inferred tha

! Historically, the Department used three draft Gah@alpuff protocols; one in 1999, one in 2002, and
another in 2003. EPA used two draft Calmet-Calpuftocols; one in 2002 and another in 2003. Bee't
Department’sResponses to Recurring Issues Related to NorthtBak6omputer Modeling of Sulfur
Dioxide in CAA PSD Class | Area88 3.8, 3.9 and 3.10 aibrth Dakota’s SO2 PSD Air Quality
Modeling ReportAddendum |, 88 2, 4 and 5.

8 For a discussion of the baseline concentrationNseth Dakota’s SO2 PSD Air Quality Modeling
Report Addendum G, 8§ 2.3. See also Addendum H, § 1.0.

% See footnote 5 and see, for example, the DepatsrResponses to Recurring Issues Related to North
Dakota’'s Computer Modeling of Sulfur Dioxide in CR&D Class | Areas

191n 2003, EPA adopted Calmet and Calpuff irGtsideline on Air Quality Model€GAQM) as its
preferred long range transport and dispersion nsod@8 Fed. Reg. 18440 (April 15, 2003)) At that
time, EPA stated: “Some comments suggested th&ZMaMET (meteorological preprocessor for
CALPUFF) and CALPUFF options should be defineddaariety of specific situations. We believe that
more experience is needed before specific guideacde offered for the variety of applications
envisioned that might use the CALPUFF modelingayst... When sufficient experience has been
attained and it has become obvious what settingsldlibe employed for best results for certain
situations, we will promulgate expanded guidanderafilowing opportunity for public review and



Department’s preferences for some input data weppropriate for North Dakota when
claiming that their preferences were instead apjaitgofor the state in the context of fostering
national consistency irrespective of the states®ueces! The reasons for these preferences
were often vague (lacking traceable technical reimgp.? In a departure, EPA accepted the
Department’s 2005 demonstration of model perforreamsing theMOU Protocolas

appropriate for the modeled dispersion and sousoéiguration (see an email by Region 8 of
EPA dated February 11, 2008). The Department rtbegdts performance results also
represent the modeled source characteristics amssioms rates, topography, meteorology and
other input data.

Now, new EPA and FLM preferences for some useremealues or settings that govern the
execution of the Calmet model are provided in aA Bfemorandum that is dated August 31,
2009. The reasons for several of the new prefexeace also vague, and as in the past, are not
supported byAlabama Powes required performance demonstrations using actoddient

comment.” (Id. at 18442) The Department notes tieat EPA has not proposed for public review and
subsequently promulgated rules or guidance invglviadues or settings for specific situations, sagh
North Dakota’s topography, meteorology, source igumétion and source characteristics. See also
footnote 3.

" However EPA'’s guidance prompts use of model input dagh dne appropriate for the topography,
meteorology, source configuration and source chmatcs of the modeling domain.* See EPA’s
Guideline on Air Quality Model&70 Fed. Reg. 68218 (November 9, 2005)), 8811.d),9.1.a, 9.1.3.4,
9.1.3.b and 10.1.b and app. A, 8 A.4.a(3). EPAHRIds are members of IWAQM. _In spite of EPA’s
guidance EPA and FLMs have resisted some aspects of tpareent’sMOU Protocolclaiming this
protocol departs from the CAA and from their asjpores for national consistency.** In the shadow of
this claim is their intention that their techniegiproach (techniques and model input data ) trump,
without legal authority, the Department’s protoaold demonstrations of model performance.*** Their
intention tunes out the reality that the Departriisgmtotocol begins with an aerial domain for North
Dakota and adjoining areas and then selects aforpamce tests the model inputs appropriate far thi
domain. (*EPA'’s latest guideline does not inclaahy text that discusses, or refers readers to, IWIAQ
1998 values or settings of Calmet and Calpuff etiecwcontrol variables. **Applications of models
have lacked consistency among EPA’s ten regioee E®A document number 587.4 in EPA docket
EPA-HQ-OAR-2006-0888. See alRegulatory Modeling: A Retrospectiyiy Tyler Fox, OAQPS, at
the 2010 EPA/State/Local Modelers Workshop. ***Siee example, footnote 9 arfi@omments by the
North Dakota Department of Health and the StatRafth Dakota on EPA’S Proposed Rule Revisions
pages 22 through 26, in a letter by Terry O’ClBirector, Division of Air Quality, NDDH, and dated
August 6, 2007, to Stephen L. Johnson, EPA Adnriatist, Environmental Protection Agency.)

2 Thus the Department does not know the technical reamrmany EPA or FLM preferred model
input data such as values or settings for modedgian control variables, and, so, the Departmacid
those reasons when using EPA or FLM preferred alatghen explaining reasons for its alternate input
data. _In any casapplied discretion in modeling becomes enforaealtier the Department takes public
comment, holds a hearing and issues findings potsaapplicable requirements of the CAA,
implementing regulations (the State has primacy)the State’s Administrative Procedures Act.
Consequentlythe burden for transparency (explaining technieasons) for model input rests with a
permit applicant or with the Department, as mayéeessary. See, for exampWarth Dakota’'s SO2
PSD Air Quality Modeling Repargg 1.0 and 3.0 through 3.8, and the Departmétgsponses to
Recurring Issues Related to North Dakota's ComphMtedeling of Sulfur Dioxide in CAA PSD Class |
Areas Part 4.



monitoring data such as sulfur dioxide or othedygaht concentrations. This Department plan
includes action tasks that provide new documentdto EPA and FLM review and for an
independent peer review.

The Department’s plan has two goals in concert w&lwo purposes.

G1l. The first goal is to construct a new protoasld North Dakota modeling domain that:
(a) complies with the CAA, implementing regulatipasdAlabama Power(b) reflects
preambles to regulations, EPAGuideline on Air Quality ModelAppendix W
attached to 40 CFR Part 51) and State policy, apdfplies responsible discretion in
choices for model input data that is: (1) apprderiar the topography, meteorology,
source configuration and sources’ emissions ofraéand western North Dakota, and
(2) adequately documented.

G2. The second goal is to improve and elevate aenstanding, and therefore acceptance,
of the new protocol by external parties prior t@extion of that protocol for a new
periodic review and for New Source Reviews (NSRs).

3. MODEL AND MODEL INPUT DATA UNCERTAINTY

Models and most input data used when executing tieare some uncertainty. Appropriate
choices for input data that are suitable for thpogyaphy of central and western North Dakota
can reduce uncertainty. Greater accuracy in model input data, such asaonelogy, can
reduce, but not eliminate, uncertainty. In additialgorithms that describe the diagnostic
interpolations of the meteorology in Calmet andghgsics of pollutant transport, dispersion,
chemical transformation, and deposition in Calpafiude uncertainty. For example, the
accuracy of modeled plume paths depends upon theaay of the four-dimensional wind
fields as input to Calmet, the diagnostic interpolaof those wind fields by Calmet to the
models’ grid, and the transport and dispersionlafgs in those wind fields by Calpuff.
Consequently, uncertainty in model algorithms anchodel input data causes uncertainty in
the accuracy of modeled concentratidhs.

¥ See EPA'SGuideline on Air Quality Modelgt0 CFR Part 51, app. W), § 3.0(b).

* See the CAA, § 165 (e)(3). After 2005, a revisiotNorth Dakota Administrative Code (N.D. Admin.
Code) § 33-15-15-01.2 was proposed and a publieriteavas held. N.D. Admin. Code 33-15-15-01.2
now states that “technical inputs for these mosdedd| be based upon credible data approved in @dvan
by the department. In making such determinatithesgdepartment shall review such technical data to
determine whether it is representative of actuata® meteorology, topographical or local air gqyali
circumstances.” This provision, which is in thertidddakota SIP, was approved by EPA and became
effective August 20, 2007 (see 72 Fed. Reg. 3936K (19, 2007)). See also EPA'schnical Support
Document for EPA SIP Action on the Submittal ofMbeth Dakota Department of Health Air Pollution
Control Rules 33-15-15vhich is dated November 2, 2006, and is documantber 0005(1) in EPA’s
docket number EPA-R08-OAR-2006-0502, and see ag£Guideline on Air Quality Model§&/0 Fed.
Reg. 68218 (November 9, 2005)), 8 1.c and app. A4&(3).

> EPA acknowledges that these uncertainties canseasd bias in model-based concentrations. See it
Guideline on Air Quality Model&70 Fed. Reg. 68218 (November 9, 2005)), §8 9&).& (b).



This Department plan relies on actual ambient nooimy data of sulfur dioxide to illustrate
uncertainty as error and bias in model-based estgnaf sulfur dioxide concentratioffs It
includes performance demonstrations of updatedidptéds to Calmet and Calpuff. These
demonstrations compare model-based estimatesfof slibxide concentrations to actual
ambient sulfur dioxide concentrations, which havaimal uncertainty’

EPA and FLM preferences for model input data, ilegdl in a Calmet-Calpuff protocol for a
North Dakota domain, assume without demonstratibasprotocol results represent a realistic
projection of actual air quality. This plan alswludes one performance test of a modified
protocol that uses most EPA and FLM preferenceshiewvalues and settings for Calmet
execution control variables and one additional grenfince test that adds their preference for
Calpuff dispersion.

4. NSR COORDINATION
The last phase of this plan is completion of anatipd periodic review of the status of

attainment of the CAA’s provisions for PSD relatitagthe sulfur dioxide PSD Class | area 24-
hour and 3-hour increments. In addition, a revidthe status of consumption of PSD

'® Error and bias are statistical expressions oftfwairacy of modeled results. This plan reflectsGAA

§ 165(e)(2)’'s required monitoring of actual ambieonicentrations in PSD areas and the CAA §
110(a)(2)(K)'s requirement that a SIP provide fog performance of modeling used to assess the effec
on ambient air quality of emissions. In 1978, ERRéted: “It is apparent that Congress included
monitoring requirements as a means of checking@tiaracy of the modeling results.” (43 Fed. Reg.
26380, 26399 (June 19, 1978)) And in 1979, arlddmurt stated: “Though EPA has the authority to
require methods other than monitoring in its efforensure that allowable increments and NAAQS are
not violated, and though it may choose to invola guthority because of its perception that momigpr
alone is inadequate to the taildoes not have the authority to dispense with matoring as at least
one element of the overall enforcement effort wher€ongress has mandated the use of that
technique” Alabama Power Cp636 F.2d at 372 (emphasis added) See also ERdigeline on Air
Quality Modelq70 Fed. Reg. 68218 (November 9, 2005)), 88 11ba99.1.3.a, 9.1.3.b and 10.1.b, and
Supplemental Comments by the North Dakota Depattofdiealth and the State of North Dakota on
EPA’S Proposed Rule Revisionsage 24 through 31, in a letter by Terry O'Cl8irrector, Division of

Air Quality, NDDH, and dated September 28, 20075 tephen L. Johnson, EPA Administrator,
Environmental Protection Agency.

" See footnote 1. A federal court decision stdtége discern from the statute a technology-forcing
objective. Congress intended that monitoring would imposer&ain discipline on the use of modeling
techniques, which would be the principal devicéerktlpon for the projection of the impact on aialiy

of emissions from a regulated source. This projéasthe employment of modeling techniques be held
to earth by a continual process of confirmation seabsessment, a process that enhances configence i
modeling, as a means for realistic projection ofjaility. This objective is furthered by the demhent

of ... monitoring technigues, and the collectionh tlata base that would result from monitoring’'s
widespread use.Alabama Power C0636 F.2d at 372 (emphasis added)



increments generally occurs as an element of NS&o, the2009 Protocolalso applies to
future NSRs.

Applicants for air quality permits to modify a soearor to construct a new source and their
consultants are expected to comply with the CAApleamenting regulations ardlabama
Powerand with the Department’s 2005 hearing findingd palicies. Applicants are also
expected to disclose departures from the Departs@atimet-Calpuff protocols and to
provide adequate transparency that explains anifigssthose departures.

5. PERIODIC REVIEW USING ONLY MONITORING DATA

The Department will complete a review of the statfisulfur dioxide PSD Class | area 24-
hour increment consumption, which is required byAC@165(e)(2%° This review will not be
model based, but instead will use sulfur dioxidenitaring data; these data reflect emitted
sulfur dioxide from all near and far, short staokl @all stack, source$. The Department will
prepare a written description and discussion & taview.

a. The review will use coal and oil production datal ambient sulfur dioxide
monitoring data. The coal and oil production dataavailable for a historical period
predating the sulfur dioxide PSD minor source hasealate, which is December 19,
1977, for central and western North Dakota. Tleeeno ambient monitoring data
prior to 1980; but data are available from 1980ther TRNP-SU and the TRNP-NU.
Coal and oil production data will be used in tremdlyses to estimate a sulfur dioxide
PSD 24-hour baseline concentration for each#nit.

'8 Since 1978, the Department has completed revié¢wsstatus of consumption of PSD Class | and
Class Il increments in conjunction with NSRs (s@eA@ 165(a)(4)).

19 See footnote 6. This plan’s goals and actionsai@reclude permit applicants from additional
modeling using alternative techniques and inpud datovided the applicants demonstrate that their
alternative techniques and input data are techpinare appropriate. See also footnotes 3, 812014,
16 and 17.

20 CAA § 165(e)(2) states: “Effective one year afegust 7, 1977, the analysis required by this
subsection shall include continuous air quality it@ing data gathered for purposes of determining
whether emissions from such facility will exceed thaximum allowable increases or the maximum
allowable concentration permitted under this part.”

L Back in 1978, EPA acknowledged a role for ambieanitoring in tracking attainment of NAAQS and
PSD increments. “As noted, EPA intends that memigpshould generally focus on obtaining data
necessary for required review against NAAQS. Altjiothe increment consumption [by new sources]
must of necessity be tracked through the use ofetimay] EPA does not intend that there be no realdvo
checks on the accuracy of modeling. If a sourcstloer party believes that the recommended models
have either overpredicted or underpredicted thquatity impact of a source, the State may acdept t
submission of data which will more precisely define impact of the source.” 43 Fed. Reg. 26380,
26382 (June 19, 1978) See also footnote 16.

22 EPA admits an annual trend in peak ambient sdifuxide concentrations. In 2002, it stated: “..g th
monitored data show a large decrease [SIC] in SiD2antrations at Theodore Roosevelt National Park-

8



b. The sulfur dioxide second-highest 24-hour and 3rtamabient concentrations
for 2006, 2007 and 2008 are shown in AttachmeniTAe differences between the
current concentrations and sulfur dioxide PSD haseloncentrations, as determined
by the preceding paragraph, will represent likedyedioration or improvement in sulfur
dioxide concentrations after the baseline. Théf$erdnces equate to possible
cumulative consumption or expansion of the incretsien

C. The potential future contributions to ambiemh@entrations by the future
emissions of permitted sources that have no hisibsglfur dioxide actually emitted
and of proposed new sources in active NSRs will@oincluded in this review. And,
no accounting of the contributions to ambient conicgions by sources granted
Certifications of No Adverse Impact by FLMs per CAAL65 will be attempted.

6. NEW PROTOCOL STRATEGY AND TASK DETAILS

This plan contains five phases for updating the52d@U Protocolto the2009 Protocokhat
include one or more task activities to achievetthe goals and two purposes.

+ Phase |l - Assemble and document updated maplel data for th009 Protocal

+ Phase Il — Execute the models using (a) the epdaput data and, (b) as substitutions
in the updated input data, EPA and FLM August 30X preferred values or settings
for model execution control variables; and perfongeaccuracy analyses of both (a)
and (b) results.

« Phase Il = Completion of remaining elements @f2809 Protocal These elements
carryover from théVilOU Protocol Phases | and Il become th@09 Protocol

+ Phase IV - EPA and FLM review of Phase I, || and@lbcumentation.

- Phase V — Peer review (as an option) of Phaseamd 11l documentation followed by
a Department response to EPA and FLM (Phase IV)oents and peer reviewer
comments; adjust thi2009 Protocal if appropriate.

6.1 Phase I Preparation of Input Data for t2809 Protocol

A. Department’s internal actions

1. Calmet and Calpuff were included in EP&sideline on Air Quality Models 2003
(see 68 Fed. Reg. 18440 (April 15, 2003)). Curremsions of these models that are endorsed

North Unit in the two years preceding the peak eotr@tions measured in 1982. If that trend had
continued back to the 1977 time period, coincideittt the reduced oil production, concentrationghie
1976 to 1977 baseline period would have been |okaar those monitored in 1980, or even in current
years.” Se&PA Comments on NDDOH'’s Proposed Determination Rixga the Adequacy of the SIP
to Protect PSD Increments for Sulfur Dioxigeges 9 and 10. See also the DepartmBesponses to
Recurring Issues Related to North Dakota's ComphMtedeling of Sulfur Dioxide in CAA PSD Class |
Areas 88 6.7 and 6.8.



by EPA will be used. EPA and FLMs are working tosveeplacing Calmet with another
meteorological model; the time line for their olijee is unknown. The Department’s
obligations by law and rule require proceeding witis plan rather than delaying a protocol
update into the future until such time as the regaent for Calmet is available. However, if
EPA adopts a Calmet replacement during the timadraf this Department plan, the
Department will consider use of that replacement.

2. a. The Department will conduct an internal revtd values or settings for Calmet
and Calpuff execution control variables, as welttesmodels’ grid scale. Here and
throughout this plan, “settings” refers to the shés that select which option for a
specific function will be used, such as interpaatof observations to the models’ grid
by Calmet and dispersion by Calpuff.

b. Then, it may consult with TRC’s Atmospherics@as Group’ on applicable
values or settings for some variables.

C. Sensitivity tests are not performance accurastst which quantify uncertainty.
These tests generally evaluate the effects on a&hsooutput data caused by options in
the model’s input data, including switch settinigg,comparing model output to model
output. No sensitivity testing of either modelMaé conducted using Phase | model
input data, unless an objective criterion for assgstest results can be explicitly
described.

d. Subsequently, the Department will make the faetkermination and complete
documentation on reasons for values or settingsdgnaate from EPA or FLM
preferred values or settings.

3. Mesoscale and observational meteorological wétde used, but observational data
will not include rawinsonde data (NOOBS = 1). Peet B below for a discussion of
mesoscale data.

a. The Department is in the midst of assembling NWI&rly surface observations
for years 2004 through 2008. The compiled dathbelused for PSD Class Il area
modeling. The network of NWS stations in compitida will be expanded for 2006
through 2008 to include and extend at least 50 &gobd the domain for Class | area
modeling. It will prepare the list of identifieed coordinates for these stations as
Calmet input and Calmet input-ready files contagniine surface observations. And, it
will prepare documentation of the sources of théase data, any substitution for any
missing data, and the construction of the data file

% TRC’s Atmospherics Studies Group wrote the compatee for the technical algorithms in Calmet
and Calpuff and is responsible for hosting EPA’praped versions of Calmet and Calpuff. TRC also
has extensive experience in using these models.ht§&//www.src.com/calpuff/calpuff1.htm.

10



b. The Department obtains observations of wind d@eel direction at its ambient
air quality monitoring sites. The Department’s ety&tions at sites in central and
western North Dakota will be compiled and includedCalmet input-ready files.

4. The Department will prepare new Calmet-readysfiior 2006 through 2008 hourly
precipitation from NOAA/NWS archives. The domaiintloese stations will be the same as the
domain for NWS surface stations. It will prepacedmentation of the data in these files and
the construction of these files.

5. The Department has prepared surface terrainggbta) data and land use data on a 3-
km grid scale in Calmet-input-ready files. Thedgscale may be changed (see task I.A.2) and
the domain size may be increased eastward soiasltmle most of North Dakota; if so, the
surface terrain and land use data will be revidédcumentation as necessary to explain the
sources of terrain and land use data will be pexhar

6. The Department will prepare new Calpuff-readgsfifor 2006 through 2008 hourly
ozone data obtained at ambient monitoring statvatisin the Calmet domain. It will prepare
documentation of station identifiers and coordisatee Calpuff-ready ozone data file, and the
construction of this file.

7. Using ammonia data from its Beulah monitorirtg,sihe Department will prepare
monthly average ammonia background concentration2G06 through 2008 for use with
Calpuff. Procedures for developing the monthlyrages will be documented.

8. An inventory of mobile sources’ sulfur dioxidesissions will not be completed. While
sulfur dioxide emissions of these sources likelgrdased since the PSD minor source baseline
date, construction of current period and baseliwemntories are challenging and highly
uncertain due to a scarcity of needed data. Atevriexplanation will be prepared.

9. The Department will update the inventory of sulioxide emissions by the flares and
treaters in oil and gas production to year 2008orRnventories were completed for years
2000 (which was used in thOU Protoco) and 2006. As with prior inventories, the 2008
inventory will include only flares and treaters &ed within 50 km of PSD Class | areas. It
will use either the 2006 or the 2008 inventory whewodeling each of the three years, 2006
through 2008, of meteorological, ozone and othessions input dat¥. The Department will
prepare documentation for construction of this mweey and Calpuff-ready input files.

10.  The Department will prepare a year-by-year mogy of major source sulfur dioxide
emissions for years 2006 through 2008 that willaeg the existing 2000 through 2002
inventory. This new inventory will include all najsources throughout central and western
North Dakota, including those near Sydney, MT astefzan, SK. The Department will

4 Prior 2004-05 modeling of oil-gas production’séand treater sulfur dioxide emissions for yed)®0
illustrated that oil-gas production caused sigaificcontributions to sulfur dioxide concentratiams
some days in TRNP. See the DepartmeRgsponses to Recurring Issues Related to NorthtBako
Computer Modeling of Sulfur Dioxide in CAA PSD Gla#reas Attachment C.
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prepare documentation of the source characterigtitas needed as input data for the Calpuff
model.

a. Sources that were operating during one or mbtieeoyears 2006 through 2008
will be included in model performance demonstragiomhich compare model-
estimated concentrations to actual ambient conagatrs, and in modeling for

potential cumulative consumption of PSD incremerRermitted sources that have no
history of sulfur dioxide actually emitted and posed new sources in active NSRs will
not be included in model performance demonstrations

(1). The Department will use hour-by-hour continsiastack emissions
monitoring (CEM) data, which are sulfur dioxide aaitctually emitted, for all
sources where such data are available. The higHesk values actually
observed will not be modeled for all hours, becaa¥e¢he values for the
remaining hours are less than the highest valyabebhighest values likely did
not occur during meteorology conducive to the waeste actual ambient
concentration$; and c) the highest values of respective sourcamtioccur
concurrently?® Instead, it will use hour-by-hour CEM data paiweith the hour-
by-hour meteorological datd. This method will pair the highest sulfur dioxide

% Most major sources of sulfur dioxide are locatast@r southeast of the state’s PSD Class | ateas;
largest model-estimated concentrations often osoutheast of these sources, rather than west or
northwest of these sources. See also the Depattniasponses to Recurring Issues Related to North
Dakota’'s Computer Modeling of Sulfur Dioxide in CRAD Class | Areas 4.3.

® The emissions of North Dakota’s coal-fired electriilities during some months are greater than the
emissions during other months, and the combined-bgdnour CEM emissions are substantially less
than the sum of highest CEM emissions for the retsgeunits of all utilities. See, for exampleeth
Department'sSupplemental Comments on EPA’s Proposed Rule Beyigures 1 and 2. This
document is number 1280.2 in EPA docket number HEAOAR-2006-0888.

?"Back in 1999, EPA’s Region 8 stated: “While, engral, the approach outlined in the [draft 1990/Ne
Source Review Workshop] manual would provide a gestinate of both increment expansion and
consumption, it appears that your situation isecs case because of the high variability of eiorss
from some of the largest major sources being modelie discussions with Kevin Golden, your staff
indicated that the ratio of peak observed shom & and 24 hour average) to long term (annualjames
emission rates, ranged from about 1.5 — 2.5 to d&hech of this variability occurs sporadically and
appears to have a seasonal bias based on thesoperating level. The most accurate way to
characterize the increment expansion (or consumpfiom a source of this type would be to use
continuous in-stack emission monitoring data froese sources in the dispersion modeling effories€h
hourly data would be paired with meteorologicakbdatken at the same time and used in the modeling.
This method would take into account the effectathlemissions and meteorological variability.” teet
dated June 1, 1999, from Richard Long, Director,alid Radiation Programs, EPA Region 8, to Dana
Mount, Director, Division of Environmental Enginewg, North Dakota Department of Health. See also a
memorandum dated July 30, 2008, from David Con@yef, Air Programs Branch, EPA Region 5, to
Linda Holst, Acting Deputy Director, EPA RegiontBis memorandum is document 1322.1 in EPA
docket number EPA-HQ-OAR-2006-0888.
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actually emitted with the meteorology that actualtcurred that hour. The
Department will prepare documentation describireséhdate®

(2). Where hour-by-hour CEM data are not availdbieoperating sources
because CEM systems were inoperative, those peoiotisssing CEM data will
be filled a) per 40 CFR Part 75, Subpart D, “MigsiPata Substitution
Procedures” or b) as “actual emissions” rates 4§e€FR 8§ 51.166(b)(21))
computed from available CEM data for each year, (2806, etc.). However, no
substitutions for hourly CEM data with “actual esi@s” data will be made
during hour-to-hour periods when sources were petating. The Department
will prepare documentation describing substitutitorsmissing CEM data.

(3). When operating sources do not have CEM systdmsannual (2006,
etc.) “actual emissions” rates (see 40 CFR 8 51H)6B1)) of those sources will
be used. Actual emissions rates are the annusiadbemissions averaged
during hours of operations reduce to math unitdsfop-hr or gm/op-sec.
When the “actual emissions” rate is used as Calppifit for all hours of a year,
source contributions to Calpuff estimated conceiuing could be biased high
during those hours when the source was, in fa¢tpperating. One alternative
would be an average of the annual tons emitted thwenumber of hours during
one year, such as 8,760; however, this alternatiwéd cause source
contributions to Calpuff estimated concentratiombé biased low. The
Department will prepare documentation describinglyses of “actual
emissions” rates.

11. No changes will be made to th®U Protocol’'sClass | area Calpuff receptor

networks. However, model receptors may be addeztexd to Class | areas at 2 and 4 km
(one and two receptor network grid units) westtmoeast and south so as to improve graphics
of gradients of model-estimated concentrationsgadients of statistics of concentrations at
individual receptors (e.g., second highest, meadian or standard deviation) over the terrain
of the networks. Modeled concentrations at theseeeceptors will not be used as new
source design concentrations. A model receptdralgb be placed at the location of each of
the ambient air quality monitoring sites that voé used for model performance tests.

12. Customarily, a background concentration is dddanodel estimates of ambient
concentrations when comparing the ambient concgoiato monitored concentrations. The
background concentration represents nature’s ssae near and far anthropogenic sources,
such as mobile sources and oil-gas production ssurmt explicitly modeled. Since mid-

% This method departs from the DepartmeM®U Protocolwhere rule-defined “actual emissions” rates
(see 40 CFR 8§ 51.166(b)(21)) were used for all aipeg major sources. These rates are the totalann
emissions during operating hours, or the averageséon per operating hour. The Department twice
tested the performance of both methods and foursigmificant difference in error and bias of modkele
sulfur dioxide concentrations compared to actuddiant sulfur dioxide concentrations. Seerth

Dakota’'s SO2 PSD Air Quality Modeling Repakddendum C, § 6, and the DepartmeRé&sponses to
Recurring Issues Related to North Dakota's ComphMtedeling of Sulfur Dioxide in CAA PSD Class |
Areas Attachment B. See also 72 Fed. Reg. 31372 (Bu2e07), 88 II.C, IL.D, I, IV and V.
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2007, the Department has been monitoring ambidfdrsdioxide at some locations using new
technology monitors capable of detecting smallercemtrations. The Department will re-
assess appropriate ambient sulfur dioxide backgr@4nhour and 3-hour concentrations for
use in demonstrations of model performance. (tbarces of information may be used, if
applicable. A written report will be prepared.

B. Contracts for mesoscale meteorological and uppaneteorological data

1. Data from NOAA'’s Rapid Update Cycle (RUC) metdogical model will be used as
Calmet input® NOAA has advanced the physics of the RUC modealesz002° TRC'’s
Atmospheric Studies Group has archived RUC datale4$ other arrangements occur, the
Department will sponsor and contract for work by Br another firm to assemble RUC data
for years 2006 through 2008, including substitutiéor missing RUC data, in a ready-to-use
and Calmet compatible format. The use of threesyemeteorology follows EPA’s
Guideline on Air Quality Mode]$g 8.3.1.d. The RUC data domain will be as laxg¢he

NWS surface (task A.3.a) station domain. This wwilk include documentation of
construction of the Calmet-ready RUC data files|uding data sources and methods for
substitution of missing raw RUC data. The contraititrequire the documentation and
Calmet-ready RUC data files without restrictionuse for purposes relating to the federal
CAA.

2. No Calmet input-ready file of NWS upper-air (rasonde) data is needed for 2@09
Protocolbecause Calmet variable NOOBS will be set to & {ask A.2).

[The following provision, which was in a prior vésa of this Plan, was eliminated. The RUC
data will not be applied via the NOOBS pass throagtion of Calmet. Unless other
arrangements occur, the Department will sponsorcamdract for work by TRC or another
firm to obtain 2006 through 2008 rawinsonde datféected by the NWS at these locations:
Bismarck ND, Glasgow MT, Rapid City SD, Aberdeen, $fdernational Falls MN, and
Minneapolis-St. Paul MN. The contractor will prepa list of identifiers and coordinates for
these stations as Calmet-ready input, a file esfdf all raw rawinsonde data and a Calmet-
ready input file containing the rawinsonde obseoret. And, it will prepare standalone

29 A demonstration that compared RUC data and Melegical Model (MM5) data to independent wind-
energy wind-tower data collected in western Nor#k@a illustrated that RUC data were more accurate
than MM5 data. See a summary in the Departm&esponses to Recurring Issues Related to North
Dakota’'s Computer Modeling of Sulfur Dioxide in CR&D Class | Areag 5.2. Reasons as to why
RUC data are more accurate can be found in: Ceements on Upper Air Interpolation Shortcomings
by Dennis Moon, WindLogics, Inc., (formerly SSESA@attachment 6 under Tab B in Vol. 3 of Exhibit
95 in the Department’s periodic review hearingskaticA Comparison of NOAA RUC Analysis Surface
Winds and ADAS-Enhanced RUC Analysis Winds witfa&aiObservationgages 1 — 5, by

WindLogics, Inc., St. Paul MN, and dated August2004; RUC Analysis-based CALMET
Meteorological Data for the State of North Dakotaages 1 — 4, by WindLogics, Inc., and dated Atgu
24, 2004.

% http://ruc.noaa.gov/
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documentation of the sources of the rawinsonde, dag¢shods for substitution of missing
rawinsonde data, and the construction of Calmedyrekata files.]

6.2 Phase II- Performance Testing of Input Data for #309 Protocal

1. Following completion of all Phase-I Calmet aralliff input data and of the
documentation of these data, the Department wdcaie these models using that data.

2. In addition, the Department will execute the mlsdy substituting the current (August
31, 2009) EPA and FLM preferences for the valuesettings for Calmet execution control
variables®! (Testing with a grid scale of 4 km instead ofrial gcale of 3 km may not be
conducted. Topography and the grid scale will tddra@ssed at Phase I, task A.2.) And, the
Department will complete one execution that incogpes EPA’s recent (2006) preference for
dispersion by Calpuff as well as EPA and FLM cut@®09) preferences for Calmet. An
execution of Calpuff using peak sulfur dioxide esios rates will not be completed. Chosen
EPA and FLM values and settings for these modet@xens will be documented.

3. The mere availability of models, input data, éaxchniqgues combined in a protocol
does not infer that the protocol is robust anaéxscution results in realistic model-estimated
concentrationg’ Following tasks 1 and 2, the Department will coctdstatistical comparisons
of the model-based estimates of sulfur dioxide eotr@tions from each task with actual
ambient sulfur dioxide concentrations at five moniig locations. The five locations are rural
Hannover, rural Dunn Center, TRNP-SU, TRNP-NU akdA.** These statistical analyses,

¥ See EPA’s Memorandum on the subject “ClarificatonEPA-FLM Recommended Settings for
CALMET,” by Tyler J. Fox, Group Leader, Air Qualiodeling Group, OAQPS, and dated August 31,
2009. The preferences of EPA and FLMs in the ER#USt 31, 2009, memorandum for the values or
settings of Calmet execution control variables weased on tests of Calmet and Calpuff using data on
transport and dispersion of inert tracer gasesfasad at locations that were not near or in Noekoia.

(* See, for example, EPAGuideline on Air Quality Model&70 Fed. Reg. 68218 (November 9, 2005)), §
6.1.c, and EPA'&\ Comparison of Calpuff Modeling Results to Twocérdrield Experimentgdocument
EPA-454/R-98-009 dated June 1998.)

32 See footnotes 14, 16, 17 and 31.

% Far-field transport, dispersion and depletionufus dioxide occur after and depend on near-field
transport, dispersion and depletion. For exanfiel monitors of actual ambient sulfur dioxide
concentrations measure the residual air-bornersdifixide, after plume dilution (transport and
dispersion), due to plume depletion (i.e., depasitind chemical transformation of sulfur dioxide to
sulfate*). So, Calpuff algorithms must collectiyeldhere to the law of conservation of mass, and
Calpuff-estimated sulfur dioxide concentrationsetgpon algorithms for plume depletion. (*The half-
life of sulfate is greater than the half-life offsw dioxide; so, it's likely the ratio of mass sfilfate to
sulfur dioxide at downstream places in plumes iases as plumes age after sulfur dioxide is emityeal
source.)

The rural Hannover and rural Dunn Center monitositgs are often in the plumes of sulfur dioxide of
tall industrial stacks during episodic events @ ldrgest sulfur dioxide concentrations in TRNRe S
North Dakota’s SO2 PSD Air Quality Modeling Repdttidendum C, Appendix B, and Addendum D
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including Pearson correlation, mean error, meas aral mean normalized bias, will be
documented?

4, If statistical analyses reveal that input datatifi@2009 ProtocolPhase I) cause model-
based sulfur dioxide concentrations that are leas aictual ambient sulfur dioxide
concentrations (negative bias), the Departmentasifisider adjustments to settings for Calmet
and/or Calpuff execution control variables, or ofin@ut conditions, which might improve the
agreement between modeled and actual concentratibmodel-based concentrations are larger

(Synoptic Analysis of Episodic Easterly Wind EventSentral-Western North Dakota for the Years 2000
— 2003, which prepared by WindLogics, Inc., for the Depeent.

Therefore, the Department reasons that its actablent sulfur dioxide concentrations are suiteddvet
than inert gases (see footnote 28) to assess tfwgrpance of a Calmet and Calpuff protocol that
estimates those ambient concentrations due totrees of sulfur dioxide in and near the central an
western North Dakota region. At minimum, analhitidamonstrations of model performance apply at the
locations of the monitors. Many model receptor lva used in the South and North Units of TRNP and
in the LWA. So, the demonstrations may includéistias of the receptor-to-receptor variability of
model-estimated concentrations in Class | areas.

% Previous statistical results that were based eMRU Protocolillustrated significant error and
significant positive bias in model-based estimatesulfur dioxide concentrations due to emissiohs o
operating sources. For example, see the DepargiResponses to Recurring Issues Related to North
Dakota’'s Computer Modeling of Sulfur Dioxide in CRAD Class | Areag 5.8. When bias is positive,
model-based concentrations are larger than moditmacentrations. When bias is negative, model-
based concentrations are smaller than monitoredecirations. A positive bias assures protection of
public health and environmental resources; howeatiere has been no bright line between acceptable a
excessive positive bias.

True model performance and accuracy hasn’t matterad quality management decision makers when
modeled results that are based upon conservatideling techniques and input data illustrated
attainment of NAAQS or PSD increments. Howevere tperformance and accuracy does matter when
model inputs are overly conservative and modelsdlt®illustrate possible or potential non-attainnef
NAAQS or PSD increments.

CAA 8 165(e)(2) and\labama Powe(footnotes 16 and 17) provide criteria that cadle a conclusion
as to whether a particular modeling protocol presidealistic results and, therefore, enforcealslelt®
These criteria have been ignored by EPA and FLEIgxperienced by the Department.

Realistic results are ill-defined because unceamresults, which is caused by uncertainty irdelong
techniques, models and model input data, cannelitmnated. But, a conclusion that results aréisea
generally relies on confidence that the modelingtéjues and model input data reflect legal cateri
(e.g., footnotes 5, 6, 8, 16, and 17) and sciemakis appropriate for the modeling domain. Evemt it

is possible that: a) error or bias can be similahie magnitude of, or larger than, the highestitooed
short-term concentrations such as those in TRNR€Ament A); b) error or bias can be similar in the
magnitude of, or larger than, a PSD Class | area-$brm increment; or c¢) the largest of new source
contributions in a NSR to model-based estimatesiofulative short-term concentrations can exceed a
SIL but yet be less than error or bias. Any onthebe circumstances casts doubt over a proto@oi as
effective tool for air quality management.

See also footnotes 8, 11, 12, 14, 15, 22, 23, d138randNorth Dakota’'s SO2 PSD Air Quality
Modeling ReportAddendum C, § 10.1.
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than ambient concentrations (positive bias), thpddenent may consider adjustments to input,
although these is no bright line between accepiatdeexcessive positive bias. The scientific
credibility of such adjustments will be addressa@agh consultation with an independent peer.
(However, given the attention to detail in Phasaith adjustments to model input data could be
viewed as calibrating these models so as achietter l@greement with monitoring data rather
than refined improvements in model input data. oAsequence of any adjustments of model
inputs might be blinding the true performance @& thodels’ technical algorithms.) Additional
performance testing will be conducted to determvhether adjustments reverse negative bias to
a positive bias or reduce excessive positive bidse peer consultation and performance testing
will be documented.

6.3 Phase Ill- Completion of the009 Protocal

This phase addresses emission rates and othedeoasons for periodic and NSR modeling.
Periodic review addresses the current status afugoption of PSD increments. NSR
modeling builds on current consumption and addgttential future consumption of PSD
increments by non-operating sources. Note thentéist 3 below, involving estimates of
potential future emissions for non-operating sosiyc®es not apply to periodic review
modeling.

1. Source sulfur dioxide emissions inventories@Dmaseline (surrounding December,
1977) were completed during 2003-04.

a. Sulfur dioxide baseline emission rates are esga@ as actual emissions (40
CFR 8 51.166(b)(21)(ii)), which have units of poarnzer operating hour (Ib/op-hr),
since no hourly emissions data or CEM data ardatai for the baseline period.

b. These inventories will be used along with Calowgput — from Calmet
modeling at Phase Il of the 2006-08 meteorologieatain and land use data — along
with 2006-08 ozone and 2006-08 ammonia as Calppfitito estimate sulfur dioxide
short-term baseline concentrations (40 CFR § 51)663)) at model receptors in PSD
Class | areas. Documentation of these inventevaes completed during 20G5this
documentation will be updated, if necessary.

% SeeNorth Dakota’s SO2 PSD Air Quality Modeling Rep&& 3.2 and 3.3, and Addendum B,
Appendices D, E and F. The State also notes‘fhiae CAA reserved to each state discretion and
authority to establish the baseline concentratipmbnitoring ambient concentration levels, and by
making adjustments to the monitored baseline aml@mcentration levels with computer modeling,
after taking into account projected emissions feosource that had commenced construction but not
begun operation by January 6, 1975, as well agbetuissions after the baseline date if a sourne ca
demonstrate that its operation after the basekite id more representative of normal source operati
than its operation preceding the baseline daté.,’812.0. See also N.D. Admin. Code § 33-15-15-
01(a)(1); 40 CFR. § 51.166(b)(21)(ii); 40 CFR 8A2b)(21)(ii); 45 Fed. Reg. 52675, 52714 (AugUst

1980); Alabama Power Cp636 F.2d 323 at 372, 381, 387; and EHXxevention of Significant
Deterioration Workshop ManugOctober 1980).
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C. Meteorological, ozone and ammonia data are vaitadle for years preceding
December 19, 1977, which is the sulfur dioxide RfSiDor source baseline date for
central and western North Dakota. The practicesoig 2006-08 meteorological, ozone
and ammonia data when modeling PSD baseline emggiather than 1976, 1977 or
1978 data, adds uncertainty into model-based deétations for baseline concentrations
and assessments for consumption of the sulfur déoRiISD increments.

2. Source sulfur dioxide emissions inventoriestf@ current operating sources will be
consistent with the year-by-year inventories (2€6ugh 2008) developed for performance
testing in Phase I, tasks A.9 and A.10. Howevandtlian source emissions will not be
included.

3. The potential future emissions of permitted searthat have no history of sulfur
dioxide actually emitted and of proposed new sauiective NSRs will be included in
determinations for potential future cumulative aamgtion of sulfur dioxide PSD increments.
These determinations will not include Canadian sesiiof emitted pollutants.

a. Permitted sources having no history of sulfaxidle actually emitted will be
modeled by using permit-allowed short-term peakssions rates irrespective of the
date the permit was grant&dReferences to documentation of these emissies il
be provided.

b. Proposed new sources in active NSR will be mextibly using engineering
estimates of short-term peak emissiénfReferences to documentation of these
emission rates will be provided.

4. The CAA PSD increments (88 163 and 165) prowidtevable increases in ambient
concentrations over baseline concentrations. Nmgé will be made to thtdOU Protocol’s
technique for calculating consumption of PSD inceeis®® Additional documentation in
response to recurring issues was completed dufing.2

% Emissions of industrial sources generally are2dé? constants, but instead vary hour-to-hour gr da
to-day due to fuel quality and/or seasonally dueutput demand. The practice of modeling the short
term peak rate of each of these sources (8 llli8.a@yerly conservative as it assumes that theactu
short-term peak rate of each of these sources,iorageration, will concurrently converge: a) dgyin
hours of meteorology conducive to worst-case grdamel concentrations, and/or b) during the hotirs o
the actual short-term peak rate of each operatnges. See also footnote 26.

37 Similarly, this practice is overly conservativeieassumes that the actual peak rates of the peapo
source (8 111.3.b) and the actual peak rates ofi egavly permitted source (8 I11.3.a), once in ofierg
will concurrently converge: a) during hours of netdogy conducive to worst-case ground level
concentrations, and/or b) during the hours of ttaa short-term peak rate of each operating source

% SeeNorth Dakota’s SO2 PSD Air Quality Modeling Repéwtidendum B, § 6.2. See also footnote 8
andNorth Dakota’s SO2 PSD Air Quality Modeling Repdéwtldendum C, 8 8.0.
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a. The technique assumes that the background cwatien for modeled PSD
baseline emissions is the same as the backgrourmrtration for modeled current
period emissions? The background concentration represents neafaarsburces,

such as mobile sources and oil-gas production ssurmt explicitly modeled. When
these background concentrations are the samectm®el in the computations for
consumption of increment. However, background eatrations might not have been
the same between these time lines, nor were bagkdrooncentrations likely the same
among model receptors in PSD Class | areas, wlankeas additional uncertainty as to
the accuracy of the model-based estimates of copgsamof PSD increments.

5. Sources that have been granted CertificatiomMéoofAdverse Impact by FLMs will be
modeled individually so that the contributions loé$e sources can be excluded, as allowed and
intended by the CAA (8 165), from a determinatidrihe status of consumption of the sulfur
dioxide PSD Class | area short-term incremé&htdowever, the contributions of these sources
cannot be excluded from a determination of theustat consumption of the alternate sulfur
dioxide PSD Class | area short-term increments.

6. TRNP is comprised of three units, which are nontiguous land ared5.Assessments
of impacts by emitted sulfur dioxide and other eedtprimary pollutants will respect each unit

% EPA’s technique or policy for determining changeambient air quality with models was established
during the early 1980s and included in its Guidelim Air Quality Models, § 10.2.3.3(b). A fedesahte
group of modelers concluded in a 2005 PSD Modalifigkshop report that: “The origin of this
[technique as a] policy (later turned in to regakafi.e., included in the Guideline]) appears @ be a
conscious decision but rather a consequence ofififing the PSD modeling and increment inventory
requirements. That is, modeling only the increnadfecting sources as positive and negative enmissio
[rather than both baseline and current emissiona]Gaussian plume model implicitly makes a time an
space calculation [at each model receptor]. Needss, a reading of the CAA language related to
baseline concentration and considering Congredsiaeat, the PSD calculation could arguably be
interpreted as intended to be spatial only (a difiee of maximums). The resolution of this intetgtien

is a policy issue that may, in fact, be largelyledtjust by virtue of the current policy’s longstling.”

The report does not describe the consequencerdj tie¢ EPA policy’s technique compared to using the
CAA’s baseline concentration. The report admitg the EPA policy’s technique may not conform te th
CAA and recommends that the group: “Request tlaERA policy group reevaluate the consistency of
the current policy with the CAA and Congressiomént and provide an analysis report making a final
determination in writing.”
http://cleanairinfo.com/modelingworkshop/presentadiPSD_WG_ Coulter.pdf.

0 SeeNorth Dakota’s SO2 PSD Air Quality Modeling Rep@&8.7, and Addendum H, a@bmments by
the North Dakota Department of Health and the Sthtdorth Dakota on EPA’S Proposed Rule
Revisionspages 26 through 50, in a letter by Terry O’'ClBirector, Division of Air Quality, NDDH,

and dated August 6, 2007, to Stephen L. Johnsoh Aglninistrator, Environmental Protection Agency,
andSupplemental Comments by the North Dakota Depattoidtealth and the State of North Dakota
on EPA’S Proposed Rule Revisippages 35 through 43, in a letter by Terry O’'ClBirector, Division

of Air Quality, NDDH, and dated September 28, 200@7Stephen L. Johnson, EPA Administrator,
Environmental Protection Agency.

*1 See 44 Fed. Reg. 69122, 69125 and 69127 (NoveBdhdmw79), 40 CFR § 81.423 and N.D. Admin.
Code § 33-15-15-01.2 (Scope) relating to 40 CFR.8He).
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individually. This practice does not affect deterations for consumption of PSD Class | area
increments because these determinations are madadb Calpuff receptor located within the
units:

6.4 Phase IV -EPA and FLM Review of th2009 Protocoland Performance Documentation.

The Department will assemble and provide EPA anil$Lith copies of Phase I, Il and IlI
documentation for their review and commé&niThe Department will consider conducting an
oral briefing (e.g., a workshop in Bismarck) on ttecumentation, if requested by EPA and
FLMs. The Department will prepare a written sumynairthe briefing, if held.

6.5 Phase \~ State, Department and Peer Review of EPA and Eldvhments.

1. The Department may arrange for an independeasrtneeiew of the work products of
Phases |, Il, and Ill as well as any EPA and FLMhoments per Phase IV. Independent
reviewers will be selected from administrative aachnical experts in meteorological and air
guality modeling such as: a state air quality pangadministrator, a representative of EPA’s
OAQPS, Air Quality Policy Division, a consultanty atmospheric or air quality scientist
affiliated with a university, and an air quality deder. Names of reviewers will not be
revealed until all written reviews are receivellpder review is arranged, a written consensus
document will not be required so as to constragtand time lines.

2. The Department, with assistance of the Offic&tatte Attorney General, will review
and respond, as appropriate, to EPA and FLM comsnamthe2009 Protocoland the
performance test results as well as any peer r@rieemments. If deemed prudent on advice
by peer reviewers, the Department may conduct omeooe sensitivity tests or performance

*2The cumulative contributions of sources to ambgamicentrations are used to examine potential tsffec
on PSD Class | area Air Quality Related Valuese Diepartment assesses impacts on visibility or
regional haze due to primary and secondary polidtareach unit of TRNP, respectively. Federal
regulation 40 CFR § 51.301 statésdverse impact on visibility means, for purposes of section 307,
visibility impairment which interferes with the management, protection, preservation, or

enjoyment of the visitor’s visual experience of th&ederal Class | area. This determination must be
made on a case-by-case basis taking into accounetgeographic extentintensity, duration, frequency
and time of visibility impairmentand how these factors correlatevith (1) times of visitor use of the
Federal Class | areas, and (2) the frequency amddiof natural conditions that reduce visibility.

This term does not include effects on integralagst (emphasis added) Additional discourse om thi
issue is outside the scope of this plan.

*3 EPA and FLM staff are bound, as is the Departntanta) the same CAA, b) the same implementing
regulations, c) the same preambles (dating bat®Td) to EPA’s regulations, d) the saklabama
Powerdecision (and other decisions regarding arbiteeny unreasonable actions), e) North Dakota’s
EPA approved SIP, f) the same ERBAideline on Air Quality Model&70 Fed. Reg. 68218 (November 9,
2005)), and g) transparency and their own expectatf disclosure of the science applied by others
through discretion in choosing and constructing ehabut data.
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analyses for the purpose of illustrating the effe#faflata input options on modeled sulfur
dioxide concentrations and on performance versusitoring date*

3. Applicants for air quality permits to construwetn prepare applications per tH©U
Protocolor per Phases | and IlI of this plan once thesesph are completed. However, the
Department will conduct NSRs of completed applmagi for air quality permits to construct
on the basis of its findings at conclusion of Phdstasks 1 and 2.

7. NEW SO2 PERIODIC REVIEW USING THE PROTOCOL

The Department will complete a new review of thetiss of consumption of the sulfur dioxide
PSD short-term increments using 2@09 Protocol Model input data from Phases | and lI,

unless revised at Phase V, comprise2®@9 Protocal This review will include only sources’
emissions compiled at Phase lll, tasks 1 and\&illitnot include sources’ emissions compiled
at Phase lll, task 3.

However, an assessment of the status of consumgtiGAA PSD increments is normally
completed by a permit applicant and included irajiplication’ The potential future
emissions of permitted sources that have no higibppllutants (i.e., sulfur dioxide, nitrogen
oxides and particulates) actually emitted and oppsed new sources in active NSRs (Phase
I, task 3), as well as the emissions of operasngrces (Phase I, tasks A.9 and A.10), are
included in determinations for potential future adative consumption of PSD increments.

The Department will also complete a review of tlséeptial future cumulative consumption of
PSD increments. In addition, Minnkota Power Coagiee, Inc., is obligated via a court-
approved Consent Decree to upgrade system comtrsldfur dioxide emissions at its Milton
R.Young station. The upgrades, which are underwdlreduce emitted sulfur dioxide
approximately 20,000 tons per year beginning wehry2012.

* If by chancePhase |l performance testing illustrates that dipg EPA and FLM preferred values or
settings for model execution control variables, eled concentrations provide as realistic or more
realistic estimates of actual ambient concentratishen compared to ti#09 Protocalthen the2009
Protocolmay be revised. However, such an outcome frontetfteresults merely confirms that either
Calmet or Calpuff, or both, have uncertainty in tleeled algorithms rather than provides a conclusion
that EPA and FLM preferences are better suitethi®topography, meteorology, source configuration
and source characteristics in and surrounding aeaid western North Dakota. Under these
circumstances, adopting EPA and FLM preferred \saf@resetting for model execution control variables
is akin to calibrating the models to achieve bettgreement with monitoring data, which has been
opposed by EPA and some others. See, for exathpl®epartment’'Responses to Recurring Issues
Related to North Dakota’s Computer Modeling of @ubioxide in CAA PSD Class | Areas 3.8.

45 See footnote 18.
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The North Dakota Department of Health publishesuahreports of ambient monitoring data
collected at its monitoring locations across tlaest The second-highest 24-hour and 3-hour
ambient sulfur dioxide concentrations at five lo@as for years 2006, 2007 and 2008 are shown
in tables below. One part per billion (ppb) equaB2 micrograms per cubic meter (ugym

The sulfur dioxide PSD Class | area 24-hour incrernige1.92 ppb (5 ug/f)y and the 3-hour
increment is 9.54 ppb (25 pgm The sulfur dioxide Class Il area 24-hour imeeat is 35 ppb
(91 pg/m), and the 3-hour increment is 195 ppb (512 |fy/m

Second-highest 24-hour ambient sulfur dioxide conogrations. (ppb)
Station Location PSD Class, 2006 2007 2008
Increment
TRNP — SU I, 1.92 2 2 2
TRNP — NU * I, 1.92 2 2, 23 4.0
LWA * l, 1.92 10 10, 6.4 8.0
rural Dunn Center * I, 35 4 2, 23 3.0
rural Hannover I, 35 7 11 8
* Monitors capable of detecting lower concentrasian greater accuracy replaced older
monitors mid-2007. Two numbers are shown for 2@0&: :second-highest for the period of
operation of the respective monitors.

Second-highest 3-hour ambient sulfur dioxide concérations. (ppb)
Station Location PSD Class, 2006 2007 2008
Increment
TRNP — SU I, 9.54 7 6 5
TRNP — NU * I, 9.54 7 6, 10.2 12.0
LWA * l, 9.54 25 30, 17.1 26.0
rural Dunn Center * I, 195 16 8, 6.6 11.0
rural Hannover I, 195 30 11 32
* Monitors capable of detecting lower concentrasi@n greater accuracy replaced older
monitors mid-2007. Two numbers are shown for 2@00&:second-highest for the period of
operation of the respective monitors.
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