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Li st of Abbreviations

API Anmerican PetroleumlInstitute

AP- 42 Conpi lation  of Air Pol | ut ant Em ssi ons
Factors; Fifth Edition

Avg. aver age

bbl barr el

Btu British thermal unit

Bt u/ hr British thermal units per hour

Btu/lb British thermal units per pound

CEM conti nuous em ssi on nonitor

CO car bon nonoxi de

F em ssion factor

FCCU fluidized catalytic cracking unit

fts cubi c feet

gal gal |l on

H,S hydr ogen sul fide

| b/ day pounds per day

| b/ hr pounds per hour

| b/ 10° Btu pound per - mllion British thermal units

| b-nol e pound nol e

| b/ I b-nol e pounds  per  pound nol e

| b/ gal pounds per gallon

| b/ scf pounds per standard cubic foot

| b/ton pounds per ton

MAe megawatts electricity

Na,O sodi um oxi de

NDAC Nort h Dakota Adm ni strative Code

NO, ni-trogen di oxi de

ppnmv parts per mllion vol une

PM, particulate matter |less than 10 mcroneters

PSD Prevention of Significant Deterioration

S sul fur

SO, sul fur di oxi de

SO, sul fur trioxide

SQ, sul fur oxi des

scf standard cubic feet

scfd standard cubic feet per day

scf/ day standard cubic feet per day

SRU sul fur recovery unit

tons/yr tons per year

V\BS WIlliston Basin Regional Air Quality Study

ug/ n¥ m crograns per cubic neters



Basel i ne Em ssi on Rates

| nt r oducti on

A

Pur pose:

The purpose of this docunent is to present the data and
the methodology that were used in establishing the
proposed em ssion rate for sources that contribute to the
basel i ne concentration. This docunent presents data for
each source on production rates (heat input, coal usage,
processing rates, etc.), fuel and raw materials quality,
hours of operation and other pertinent data. The
cal cul ation of the baseline enm ssion rate is presented
al ong with the nmet hodol ogy used in the cal cul ation. The
nmet hodol ogy for the various sources includes the use of
factors fromAP-42, Conpilation of Air Pollutant Em ssion
Factors, stack test data, or a mass bal ance approach

Any interpretation of the data or assunptions are al so
expl ai ned.

Definitions:

Wthin the Prevention of Significant (PSD) rules found in
NDAC 33-15-15, there are several definitions of ternms and
the interpretation of those definitions that are critical
to the establishnent of the emssionrate that is used to
establish the baseline concentration. These terns, as
defined in NDAC 33-15-15, include:

"Actual em ssions" neans the actual rate of em ssions of
a contam nant from an em ssions unit, as determned in
accordance w th paragraphs a through d.

a. In general, actual emssions as of a particular
date nmust equal the average rate, in tons per year,
at which the unit actually emtted the contam nant
during a tw year period which precedes the
particular date and which is representative of
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normal source operation. The departnent may all ow
the wuse of a different tinme period upon a
determnation that it is nore representative of
normal source operation. Actual em ssions nust be
cal cul ated using the unit's actual operating hours,
production rates, and types of materials processed,
stored, or conbusted during the selected tine
peri od.

b. The departnment may presune that source-specific
al l owabl e em ssions for the unit are equivalent to
the actual em ssions of the unit.

C. For any em ssions unit (other than an electric
utility steam generating unit specified in
par agraph 4) whi ch-has not begun normal operations
on the particular date, actual emssions shal
equal the potential to emt of the unit on that
dat e.

d. Forc an ‘electric wutility steam generating unit
(other than a new unit or the replacenent of an
existing wunit) actual emssions of the unit
foll owi ng the physical or operational change shal
equal the representative actual annual em ssions of
the unit following the physical or operational
change, provided the source owner or operator
mai ntains and submts to the reviewng authority,
on an annual basis for a period of five years from
the date the wunit resunes regular operation,
informati on denonstrating that the physical or
operational change did not result in an em ssions
I Nncr ease. A longer period, not to exceed ten
years, may be required by the departnent if it
deternmi nes such a period to be nore representative
of normal source postchange operations.

"Al'l onabl e em ssions" mneans the enmssion rate of a
stationary source calculated using the naxi num rated
capacity of the source (unless the source is subject to



enf orceabl e construction permt conditions whichrestrict
the operating rate, or hours of operation, or both) and
the nost stringent of the foll ow ng:

a. Appl i cabl e standards of performance or em ssion
[imtations as set forth in this article.

b. The emssion rate specified as an enforceable
permt condition.

"Basel i ne area" neans any intrastate area (and every part
t hereof ) desi gnated as attai nnent or uncl assi fi abl e under
section 107 (d)(1)(D) or (E) of the Federal Cl ean Air Act
[Pub. L. 95-95] in which the major source or major
nodi fi cation establishing the m nor source baseline date
woul d construct or woul d have an air quality inpact equal
to or greater than one ug/n?¥ (annual average) of the
contam nant for which the minor source baseline date is
established. Any baseline area established originally
for the total suspended particulate increnments shal
remain in effect and shall apply for purposes of
determining the anount of available PM, increnents,
except that such baseline area shall not remain in effect
i f the departnent rescinds the correspondi ng m nor source
basel ine date. North Dakota is divided into two
intrastate areas under section 107 (d)(1)(D) or (E) of
the Federal Cean Air Act [Pub. L. 95-95]: the Cass
County portion of Regi on No. 130, the Metropolitan Fargo-
Moorhead Interstate Air Quality Control Region; and
Regi on No. 172, the North Dakota Intrastate Air Quality
Control Region (the remaining fifty-two counties).

"Basel i ne concentration” neans t hat anbi ent concentration
| evel which exists in the baseline area at the tine of
the applicable mnor source baseline date. A baseline
concentration is determned for each contam nant for
which a mnor source baseline date is established and
i ncl udes:



a. The actual em ssions representative of sources in
exi stence on the applicable m nor source baseline
date, except as provided in paragraph b.

b. The al | owabl e em ssions of maj or stationary sources
whi ch commenced construction before the nmgjor
source baseline date but were not in operation by
t he applicable m nor source baseline date.

The following will not be included in the baseline
concentration and wll affect the applicable nmaxinum
al | owabl e i ncreases:

a. Actual em ssions fromany nmjor stationary source
on which construction conmmrenced after the nmajor
source baseline date; and

b. Actual em ssions increases and decreases at any
stationary source occurring after the m nor source
basel i ne date.

“Maj or source baseline date" neans:

a. In the case of particulate matter and sulfur
di oxi de, January 6, 1975; and

b. In the case of nitrogen dioxide, February 8, 1988.

"M nor source baseline date" neans the earliest date
after the trigger date on which a maj or stati onary source
or a major nodification subject to requirenents of this
chapter submts a conpl ete application under the rel evant
regul ations. The trigger date is:

a. In the case of particulate matter and sulfur
di oxi de, August 7, 1977; and

b. In the case of nitrogen dioxide, February 8, 1988.



The baseline date i s established for each contam nant for
whi ch increnents or other equival ent neasures have been
establi shed if:

a. The area in which the proposed source or
nmodi fication would construct is designated as
attainment or wunclassifiable under section 107
(d)(1) (D) or (E) of the Federal Cean Air Act [ Pub.
L. 95-95] for the contam nant on the date of its
conpl ete application under this chapter; and

b. In the case of a mmjor stationary source, the
contam nant woul d be enmitted in significant anmounts
or, in the case of a major nodification, there

woul d be a significant net em ssions increase of
t he cont am nant.

Any m nor source baseline date established originally for
the total suspended particulate increnents shall remain
ineffect and shall apply for purposes of determ ning the
amount of available PM, increnents, except that the
departnment may rescind any such mnor source baseline
date where it can be shown by the applicant, to the
satisfaction of the departnent, that the em ssions
increase from the major stationary source, or the net
em ssions increase from the rmgjor nodi fi cation,
responsible for triggering that date did not result in a
significant anount of PM, em ssions.

Al t hough not defined in the PSD rules, several other
ternms are used in this docunent. For purposes of this
docunent :

“average em ssion rate” neans the average hourly em ssi on
rate within a year based on the annual em ssion rate and
actual hours of operation for the given year.

“baseline em ssion rate” neans the enmssion rate of a
source that contributes to the baseline concentrati on



“basel i ne period” nmeans the two year tinmeframe for which
the baseline em ssion rate is cal cul at ed.

“basel i ne source” neans a facility of which any portion
of its eni ssi ons contri butes to t he basel i ne
concentrati on.

“two year average eni ssion rate” neans the average hourly
em ssion rate within two consecutive years based on the
total annual em ssions and total hours of operation for
the two year period. WMathematically, it equals the total
em ssions divided by the total hours of operation.

The Departnent has interpreted the definition of “actual
em ssions” to nean the two year average em ssion rate of
the source which is representative of normal operations
for a given period (see Summary of Legal |ssues Relating
to Administration of the Prevention of Significant
Deterioration Provisions of North Dakota’s State
| npl enent ati on Plan - hereafter Legal Summary).

The baseline emssion rate is the two year average
em ssion rate cal cul ated for the baseline period, and is
used for determ ning the baseline concentration for al
aver agi ng periods. The Departnment has determ ned that a
time period (two or nore years) other than the two year
period i medi ately preceding the mnor source baseline
date may be used for establishing the baseline em ssion
rate provided it is nore representative of nornal
operation (see Legal Summary). This may include a tine
period after the mnor source baseline date. The
Departnent has also determned that any reasonably
anticipated increases or decreases in enissions due to
production increases, as of the mnor source baseline
date, that genuinely reflect nornal source operation can
be taken into account when determ ning the baseline
concentration and baseline emssion rate (see Legal
Sumary) .
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Basel i ne Areas:

North Dakota is divided into two interstate areas under
Section 107(d)(1)(D) or (E) of the Federal Clean Air Act
(Public Law 9595): The Cass County portion of Regi on No.
130, the Metropolitan Fargo-Morhead Interstate Air
Quality Control Region; and Region No. 172, the North
Dakota Intrastate Air Quality Control Region (the
remai ning 52 counties). Under the present PSD
regul ations, North Dakota is divided into two baseline
areas (the sane two areas).

The mnor source baseline dates for the two baseline
areas are as follows: 1) Region No. 130: Sul fur Di oxide -
Novenber 30, 1979, Particul ates - Novenber 30, 1979;
2) Region No. 172: Sul fur Dioxide - Decenber 19, 1977,
Particulates - January 13, 1978; 3) NO, - OCctober 31
1989.

The particulate matter and sul fur dioxide mnor source
basel i ne dates for Region 130 were established by the
application of Cargill, Inc. for a sunflower seed
processing plant.

In Region No. 172, the mnor source baseline date for
sul fur dioxi de was established by the Warren Petrol eum
Conpany application for the Little Knife Natural Gas
Processing Plant in Billings County. The m nor source
basel ine date for particulate nmatter was established by
Basin Electric Power Cooperative's application for the
Antel ope Valley Station Units No. 1 and 2 steamel ectric
generating facility in Mercer County. The m nor source
baseline date for NO was established by Dakota
Gasi fication Conpany’ s application for an anmended Perm t
to Construct. The mnor source baseline dates are the
dates of recei pt by the Departnent of the | ast submittals
of information from the applicants that nmade the
appl i cations conpl ete.
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The discussion in this section will belimted to Region
No. 172 and sul fur di oxi de. However, the nethodology is
applicable to Region No. 130 and for nitrogen oxi des and

PM,.

The m nor source baseline date for the eastern portion of
Mont ana that may be affected by sul fur di oxi de em ssions
fromNorth Dakota sources is March 26, 1979. No attenpt
has been made to determ ne baseline em ssion rates for

t he Montana m nor source baseline date. |If no problens
with Cass | increment are encountered in North Dakot a,
none are expected in Montana. The correction of any

increnment problens in North Dakota should resolve any
probl ens i n Mont ana.

Nor mal Operati ons:

The Prevention of Significant Deterioration rules do not
contain a definition of “normal operations”. The
Departnent searched other rules such as the New Source
Performance Standards (40 CFR 60), National Em ssion
Standards for Hazardous Air Pollutants (40 CFR 61), the
Nat i onal “Em ssi on Standards for Hazardous Air Pollutants
for Source Categories (40 CFR 63) and the Acid Rain
Programrules (40 CFR 72, 73 and 75) for a definition of
normal  operations. However, a definition and a
met hodol ogy for determ ning normal operations were not
found. Therefore, the Departnent had to establish its
own net hodol ogy for determ ni ng nornmal operations for the
basel i ne sources.

Mbst of the baseline sources that were eval uated are or
were coal-fired welectric wutility steam generating

facilities. O her sources include two natural gas
processing plants, two oil refineries, and a charcoa
briquette plant. In determ ning nornmal operations for

the facilities, the Departnent decided that actual
pol | utant em ssion rates should not be a direct factor in
t he deci si on process. Production rates appear to be the
factor which defines normal operations.
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The Departnment evaluated the currently existing coal-
fired utility plants based on the annual heat inputs for
the various units. Both total heat input and heat i nput
per operating hour for a given year were evaluated. The
anount of electricity generated was also eval uated.
However, data on el ectrical generation was only avail abl e
to the Departnent from 1989 to the present. The anount
of electricity generated correlated well with the heat
input. Therefore, data on electricity generation is not
present ed.

Figures 1 and 2 depict the heat input per hour of
operation and total heat input for the existing major
basel i ne coal -fired utility steamgenerating facilities.
The heat i nputs were cal cul ated fromi nformation supplied
in the Annual Em ssion I'nventory Reports for the various
facilities. In reviewng the data, the heat input near
t he m nor source basel ine date was conpared t o operations
before and after that date. Since emssions for the
basel i ne period are to be cal cul ated based on the act ual
hours of operation (I'b/hr), the heat input per hour of
operation was used to define normal operations for
exi sting coal-fired steamelectric utility boilers. For
nearly all sources, there is a maxi numtwo year period
very near the m nor source baseline date that is nearly
equi valent to any other period after the baseline date.
The one exception is the MR Young Station Unit 2.
Begi nning in 1990, the heat input to this unit increased
dramatically. The reasons for this increase are uncl ear.
However, based on the twel ve years of previous operation,
it appears that a two year period near the baseline date
can adequately represent normal operations for this unit
as of the m nor source baseline date.

Based on the data, it is proposed that the time period
1975 through 1980 contains two consecutive years that
were representative of normal operations for currently
existing utility boilers. This time period represents
nearly three years before the mnor source baseline date
(Decenber 19, 1977) and approxinmately three years after

13
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FIGURE 2
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it. This close proximty to the m nor source baseline
date maintains sone consistency with EPA's policy of
determ ning actual em ssions in the two years precedi ng
t he baseline date but al so provides sone flexibility for
taking into account production increases that were
anticipated on the baseline date (see F.R Vol. 45, No.
154, p. 52714). The two years imedi ately prior to the
baseline date (1976-77) were evaluated and either
accepted or rejected as being representative of nornal
operations. Were a period other than 1976-77 was used
for the baseline em ssion rate cal cul ation, the reasons
are given for the choosing a different period.

Al'l ot her source categories were evaluated i ndependent|y;
however, weight was given to using the sane tine period
for consistency. After review of the other sources, it
is proposed that two years within this same tinme period
(1975-80) adequately represented normal operations for
t hese ot her sources. Again, the 1976-77 tine period was
used unl ess there was sufficient evidence to support use
of a different period.

When determ ning normal operations for a facility, the
fuels or raw materials (coal, natural gas, oil, etc.)
used in the process nust be considered. Wen changes in
the fuels or raw materi al s coul d have been anti ci pated on
the baseline date, the Departnent proposes that it is
appropriate to take these changes into account when
determ ning the baseline em ssion rate. For the baseline
sources, the characteristic that is nost inportant is the
sul fur content of the fuel burned or raw materials
processed.

For coal -fired steamgenerating units, the sul fur di oxide
em ssion rate is directly proportional to the sulfur
content of the coal provided all other conditions renain
the sane. Based on discussions with one m ne operator,
the sulfur content of the coal within mne areas is, to
a certain extent, known by the mne operator as well as
t he source receiving the coal. M ning plans are prepared
at the beginning of the m ne operation and anended as
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conditions warrant. Wen developing a mne, the quality
of coal (including the sulfur content) determ ned from
core sanpling is considered. Although the core sanpling
data is not conprehensive, it is one of the factors
evaluated. The Departnent’s experience indicates that
mning plans are developed thirty years or nore in
advance and are devel oped to provide the custoner’s (e.g.
power plant) needs. Since changes in sulfur content
could have been anticipated based on data wused in
devel opi ng the m ning plan, the Departnent proposes that
it 1s appropriate to consider the changes when
cal cul ating the baseline em ssion rate.

Sone basel i ne sources have used coal fromthe sane m ne
si nce t he begi nni ng of operati on. However, other sources
have changed coal suppliers and mnes. A change in the
source of the coal could change the sulfur content and
ot her properties of the coal substantially. The source
of coal for the Stanton Station switched from the
| ndi anhead M ne in 1992 to the Freedom Mne. In 1993,
the Leland A ds Station switched fromthe G enharold M ne
to the Freedom M ne. Because of the | ength of tinme after
t he m nor source baseline date, the Departnment proposes
that it is appropriate only to consider sul fur changes at
the mne that was supplying the coal on the baseline
dat e.

Figures in Section |11, Baseline Emssion Rate
Cal cul ations, present the annual average sul fur content
for the baseline sources as reported in the Annual
Em ssion I nventory Reports. Data was generally avail able
fromthe early 1970's through 2000. The Departnent has
no information on the sanpling and anal ysis techni ques
that were used to obtain these results. As can be seen,
results vary sonewhat fromyear to year. This variation
coul d be due to actual variations in coal quality, dueto
a variation in sanpling or anal ysis techni ques, or both.
Therefore, the Departnent proposes that the average
sul fur content over the life of the mne which was in use
on the mnor source baseline date is the appropriate
val ue for determ ning the baseline em ssion rate. Wen
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determ ning the m ne average sul fur content, the average
was wei ghted based on the amount of coal burned in a
particul ar year. The average was also determ ned
i ndependent of its effect on the em ssion rate. In sone
cases, the mne average sulfur content is greater than
the 1976-77 average (or other baseline period) and in
sone cases it is less. There was al so no attenpt nmade to
aver age the sul fur content over units receiving coal from
the sane mne (e.g. Leland AOds 1 and 2). Qher factors
may have required sone coal blending or selective mning
for a particular unit. Leland Ads 1 is a wall-fired
unit while Leland O ds 2 is a cyclone unit. MR Young
1 and 2 are both cyclone units; however, Unit 2 is
equi pped with a scrubber while Unit 1 is not. Unit 2
also has a lower emssion |limt (1.2 Ib/10% Btu vs. 3
| b/ 10% Btu). Any of these factors could have influenced
the quality of coal sent to the particular unit.

Em ssion Cal cul ati on Met hodol oqgi es

There were a nunber of options available for calculating the
baseline em ssion rates for the various sources. These
i ncl ude various em ssion factors, continuous em ssion nonitor
data where available, stack testing data from individual
sources and a mass bal ance approach. Each of these nethods
has sonme advantages and di sadvantages over another nethod.
The one common factor that is inportant to each nethod is the
quality of the fuel conbusted or raw materi al processed. The
qualities of the material in question includes the heat
content, sulfur content, alkalinity of the coal ash, the
sul fur content of the oil that is refined or natural gas
processed, the density of fuel oil conbusted, or the sulfur
content of the coal carbonized. Were air pollution control
equi pnent for sulfur dioxide was utilized, the efficiency of
the unit may be required. 1n general, not all of this datais
avai l abl e for the baseline period. In order to calculate the
baseline em ssion rates, certain assunptions have to be made
and an appropriate nethod selected. The follow ng di scusses
the nmerits of each nethod.

18



Em ssion Factors:

The primary source for em ssion factors for air pollution
sources is AP-42, Conpilation of Air Pollution Em ssion
Fact ors. This docunent is published by the U.S.
Envi ronmental Protection Agency’'s Ofice of Ailr Quality
Pl anni ng and Standards. The fifth addition of this
docunent was published in 1995 with updates in 1996
t hrough 2000. For lignite conbustion sources, AP-42 was
| ast updated in Septenber of 1998. For other North
Dakota baseline source categories, there have been no
updat es since 1995.

AP-42 em ssion factors represent average em ssion factors
for a given source category. The average em ssion factor
is based on the data ‘EPA has evaluated and nmay not
represent the actual em ssion rate for a specific source.
However, it does represent EPA s best estimate of the
em ssions over the source category.

1. Li gnite Combusti on

For “lignite conmbustion units, the sulfur oxides
em ssion factor for all of the baseline sources is
30(S). ~ The Heskett Station Unit 2 is currently a
fluidized bed conbustor for which the em ssion

factor is 10(S). However, during the baseline
period, the unit was a spreader stoker conbustor
which has an emssion factor of 30(9S). The

em ssion factor indicates that average sulfur
oxides emssions in pounds per ton of coal
conbusted (Il b/ton) will equal 30 tines the sulfur
content. A footnote to this em ssion factor states
“S = Weight %sul fur content of lignite, wet basis.
For exanple, if the sulfur content equals 3.4%
then S = 3.4. For high sodiumash (Na,O > 8%, use
22S. For low sodium ash (Na,O < 2%, use 34S. |If
ash sodium content is wunknown, wuse 30S". An
expl anation of the ash sodium content issue is
found previously in AP-42 and states, “The SO
em ssions fromlignite conbustion are a function of
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the sulfur content of the lignite and the lignite
conposition (i.e., sulfur content, heating val ue,
and al kali concentration). The conversion of
lignite sulfur to SQ is generally inversely
proporti onal to the concentration of alkal
constituents inthe lignite. The alkali content is
known to have a great effect on sul fur conversion
and acts as a built-in sorbent for SQ renoval.”

An em ssion factor of 30(S) indicates that 75% of
the sulfur entering the conbustion unit is emtted
as sulfur oxides and 25% is captured in the ash
(bottom ash or fly ash). An em ssion factor of
22(S) indicates 55% emtted as SQ and 45% is
captured in the ash. An em ssion factor of 34(S)
indicates 85% emtted and 15% captured. The
em ssion factor (and emissions) can vary greatly
dependi ng on the sodi um oxi de (Na,0O content of the

ash. Little information is avail able regarding
lignite ash sodium content for the baseline units
duri ng the baseline period. G ven this fact and

that the ash sodium content can vary significantly
fromone mne to another, and even wthin a m ne,
t he average em ssion factor of 30(S) appears to be
the appropriate factor when using em ssion factors
to calculate emssion rates. If additiona
i nformati on on the sodi um oxi de content of the ash
of the coal consuned during the baseline period
woul d becone avail able, the em ssion factor should
be reeval uat ed.

In response to the Departnent’s letter of July 3,
2001, regardi ng baseline i ssues, two conpani es that
operate coal-fired electric utilities submtted a
conmparison  of 1995-2000 continuous em ssion
nonitoring data to estimated em ssions using the
AP-42 em ssion factor 30(S). The analysis by both
conmpani es suggests that the AP-42 enission factor
30(S) underestimted the em ssion rate for their
basel ine source units. One conpany states their
anal ysis showed that a factor of 33.14(S) should be
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used for annual em ssions estinmates and 45(S) for
short-termestimates. Any em ssion factor greater
than 40(S) is theoretically inpossible; however
the analysis nmay have yielded this result because
of inaccuracies in stack gas fl ow neasurenent. The
ot her conpany suggested em ssion factors of 36.0(S)
for one unit and 40.5(S) for another unit.

As di scussed earlier, the alkalinity of the lignite
ash significantly affects the sulfur dioxide
em ssion rate. No data on the sodi um(Na,O content
of the lignite ash was submtted with the anal yses
by the two conpanies. Both conpanies obtain their
current coal supply fromthe same mne. This mne
is different from the mnes that supplied coal
during the baseline period. There is insufficient
data to conpare the emssion factor for the
baseline period to emission factors derived from
recent continuous em ssion nonitoring data. Unless
coal ash sodium data is available for conparison
forcboth tinme periods, any analysis is suspect.

AP-42 uses a rating system from A to E for the
em ssion factors listed. The em ssion factor for
sul fur dioxide for lignite conbustion units is
given a rating of C. The ratings are described as
fol | ows:

A - Excellent. Factor is developed fromA- and B-
rated source test data taken from nmany
randomy chosen facilities in the industry
popul ati on. The source category populationis
sufficiently specifictomnimze variability.

B - Above average. Factor is developed fromA- or
B-rated test data from a “reasonabl e nunber”
of facilities. Although no specific bias is
evident, it is not clear if the facilities
tested represent a random sanple of the
industry. As with an A rating, the source
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category population is sufficiently specific
to mnimze variability.

C - Average. Factor is developed from A, B-,
and/or Crated test data from a reasonable
nunmber of facilities. Al t hough no specific
bias is evident, it is not clear if the
facilities tested represent a randomsanpl e of
the industry. As with the A rating, the
source category population is sufficiently
specific to mnimze variability.

D - Bel ow average. Factor is devel oped fromA-,
B- and/or C rated test data from a snal
nunber of facilities, and there may be reason
to suspect that these facilities do not
represent a random sanple of the industry.
There also may be evidence of variability
wi t hin the source popul ati on.

E -« Poor. Factor is developed fromC and D-rated
test data, and there may be reason to suspect
that the facilities tested do not represent a
random sanpl e of the industry. There also may
be evidence of variability within the source
cat egory popul ati on.

It should also be noted that the AP-42 em ssion
factor is based on a nunber of stack tests at North
Dakota power plants from the 1970's into the
1990' s. Since only the average em ssion rate is
being calculated, any short term variations in
em ssion rates wthin the two year baseline period
due to coal ash sodiumcontent nmay tend to average
out . Unl ess specific coal ash sodium (Na,O data
can be obtained for the coal consumed during the
baseline period which would justify a different
em ssion factor, the Departnment believes the
average AP-42 em ssion factor, 30(S), represents
the best em ssion factor available. For purposes
of the baseline em ssion rate calculations, al
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sul fur oxides eni ssions are consi dered to be sul fur
di oxi de.

On March 20, 2002 and March 26, 2002, additiona
information regarding the sodium content of coal
consuned at two facilities was received. The
Departnent has not had tinme to evaluate the data.
However, an evaluation of the data will be nade and
any adjustnents to the em ssion factor that are
justified will be nmade in the final determ nation
of the baseline em ssion rates.

Fuel G| Conbusti on

For fuel oil conbustion units, AP-42 lists sulfur
oxi des em ssion factors ranging from 157(S) to
142(S) (1 b/1000 gal) depending on the grade of oi

fired. The em ssion factors indicate that all of

the sul fur present in the fuel oil is emtted as a
sul fur conpound. AP-42 states “The em ssion of SQ
from convent i onal conbustion syst ens are

predom nantly in the formof SO,. Uncontrolled SQ
em ssions are alnost entirely dependent on the
sul fur content of the fuel and are not affected by
boi | er size, burner design, or grade of fuel being
fired. On average, nore than 95 percent of the
fuel sulfur is converted to SO, about 1 to 5
percent is further oxidized to sulfur trioxide
(SG), and 1 to 3 percent is emtted as sulfate
particul ate. SO, readily reacts with water vapor
(both in the atnosphere and in the flue gases) to
forma sulfuric acid mst.”

The sulfur content of the fuel oil is generally
expressed as a weight percent. The variation in
the em ssion factors is due to the difference in
density of the wvarious grades of fuel oil
Distillate oil is the |least dense fuel and has an
em ssion factor of 142(S). Gade 6 fuel oil is the
densest and has an em ssion factor of 157(S).
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Since all of the sulfur in the fuel oil wll be
emtted, the Departnment proposes that AP-42
em ssion factors adequately represent em ssions
when firing fuel oil. However, where the actua
density of any fuel oil conbusted is known, a nass
bal ance approach shoul d be used to determ ne sul fur
oxi des em ssions. For purposes of the baseline
em ssions cal cul ations, all sul fur oxi des em ssions
were assuned to be sul fur dioxide.

Gaseous Fuel s or Waste Gas Combusti on

AP-42 states “Em ssions of SO, from natural gas-
fired boilers are |ow because pipeline quality
natural gas typically has sulfur levels of 2,000
grains per mllion cubic feet. However, sul fur-
containing odorants are added to natural gas for
detecting |leaks, leading to small anobunts of SO
em ssions. Boilers conbusting unprocessed nat ural
gas may have higher SO, emi ssions due to higher
| evels of sulfur in the natural gas. For these
units, a sulfur mass balance should be used to
determ ne SO, em ssions.”

The Departnent proposes that em ssions of sulfur
di oxi de from basel i ne sources conbusting “pipeline
quality natural gas” are insignificant when
conpared to em ssions due to other fuels and waste
products. Therefore, sulfur dioxide em ssions from
the conbustion of pipeline quality natural gas are
not calculated and not included in the baseline
em ssion rates. This determ nation only affects
the oil refinery and natural gas processing source
cat egori es.

For fuel gas conbustion and waste gas (tail gas or
acid gas) incineration/flaring, the Department
proposes that a mass balance approach is
appropriate and adequately represents the baseline
em ssion rate. The Departnment assumed that al
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sulfur in the sour gas was converted to sulfur
di oxide and emtted to the atnosphere.

Em ssi ons Testing Dat a:

Em ssions testing data represents a good snapshot of
em ssions during the testing period provided the test
met hods, procedures, and anal ysis net hods are sufficient
for the task. However, em ssions testing data may or may
not be representative of em ssions over a | onger period

of time such as the baseline period. As di scussed
earlier, emssions can vary significantly depending on
the characteristics of the fuel. The sulfur content of

lignite conbusted at a power plant in North Dakota can
vary by as nuch as a factor of 4 or nore in a given year.
Short-termsul fur di oxi de em ssion rates can vary by the
sane factor. One or two em ssions tests in a year are
generally not sufficient to establish the em ssion rate
for the whol e year (or baseline period). However, if the
em ssions testing data can be correlated with sufficient
fuel characteristics, it can provide a basis for
establishing emssion factors for the source. Al so,
using em ssions testing data may provide a preferable
approach to a mass bal ance approach especi al |y when coal
is burned as fuel or processed.

The Royal Oak charcoal briquetting plant was a unique
facility because it utilized lignite to make charcoa
bri quettes. The Departnent is not aware of any other
charcoal briquetting facility in the Unites States that
used lignite. Sulfur dioxide emssions fromthe boilers
can be adequately estimated usi ng AP-42 em ssi on factors.
However, there are no AP-42 em ssions factors for sul fur
dioxide emssions from the carbonizer furnaces
(Herreschoff and Lurgi furnaces) that utilized lignite.

As di scussed | ater, stack test data was used to establi sh
an eni ssion factor for the carboni zer furnaces.
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Cont i nuous Em ssion Mnitor (CEM Data:

The only baseline sources operating CEM systens for
sul fur dioxide during the baseline period were M nnkota
Power Cooperative at MR Young Unit 2 and Basin El ectric
Power Cooperative at Leland dds Unit 2. Nei t her of
these systens provided an em ssion rate on a nmass per
unit of tinme (i.e. Ib/hr) basis. There is also no data
currently avail able to the Departnent that woul d provide
a conparison of the CEMreadings to the sul fur content of
the coal during the baseline period. Based on the
limted CEMdata avail able fromthe baseline period, the
Department proposes that it is not an adequate resource
to determ ne baseline em ssion rates.

As di scussed earlier, a conparison of current CEMdata to
current em ssion rates may be useful provided adequate
information i s avail able about the current properties of
t he coal and the properties of the coal burned during the
basel i ne period. Lacking information on the properties
of the ‘coal burned during the baseline period, any
conparison to current CEM and coal data is of little
val ue.

Basel i ne Em ssion Rate Cal cul ati ons

A

Beul ah Power Pl ant:

The Beul ah Power Plant, which was |ocated in Beul ah,
North Dakota, was owned and operated by Montana Dakota
Uilities at the time it ceased operation in 1986. The
facility actually consisted of two plants next to each
other known as the Knife R ver Station and the Dakota
Station. For clarity, the two plants are referred to as
t he Beul ah Plant. The plant consisted of five different
boilers. Boilers 1 and 2 were installed in 1927, Boiler
3in 1928 and Boilers 4 and 5 in 1948. Boilers 1-3 were
chain grate stokers while Boilers 4-5 were spreader
stokers. Boilers 1 and 2 had a nomnal rating of 77 X
10° Bt u/ hr each, Boiler 3 was 88 x 10° Btu/ hr and Boilers
4 and 5 were 91 x 10° Btu/hr each. Boilers 1 and 2
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exhaust ed em ssi ons t hrough separate stacks while Boilers
3-5 vented through a common stack as of the m nor source
baseline date. Since Boilers 1 and 2 have been nodel ed
in the past as a single source and boilers 3-5 as anot her
single source, the units are treated the sanme way inthis
anal ysi s.

The Beul ah Pl ant obtained its coal fromthe Beul ah M ne
(North Beul ah M ne and | ater South Beul ah M ne). Figures
3 and 4 present the coal sulfur content data submtted in
the Annual Em ssion Inventory Reports for the facility.
Based on this data, an average sul fur content, weighted
on coal usage, was determ ned to be 0.70%for Units 1 and
2 and 0.71%for Units 3-5.

Figure 5 presents the total heat input for all units.
The facility was eval uated t o det erm ne nornal operations
based on the total heat input for the facility and not
the heat input per operating hour. Because of the
flexibility provided by five boilers at the facility,
sone boilers were not needed for power generation and
mai ntained on warm standby. The Annual Em ssion
| nventory Reports for the facility for sone years during
the period evaluated (1972-1986) list total coal usage
for power generation and heating, while only listing the
hours of operation for power generation. The total hours
of operation for both heating and power generation is
unknown. Therefore, an accurate estimate of the heat
i nput per operating hour could not be calculated.
Em ssions were cal cul ated separately for Boilers 1-2 and
Boilers 3-5, because they are nodel ed separately. The
Departnent proposes that the 1976-1977 period is
representative of nornal operations for the facility on
the mnor source baseline date. The Departnment has
cal cul at ed t he basel i ne eni ssion rates based on the AP-42
em ssion factor 30(S) and data in the Annual Em ssion
| nventory Reports.
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The data and results are as foll ows:

Hours of Aver age 2- Year Avg.
Coal M ne SO, Qperati on Hours of Enmi ssi on
Usage Avg. Sul fur Eni ssi ons (Total for Qperation Rat e
Units | Year (tons) Content (% (tons) al |l Boilers) (per boiler) (I'b/hr)
1 &2 | 1976 21811 0.70 229.0 7427.6 3713.8 137.1
1 &2 ] 1977 21322 0.70 223.9 5789.1 2894. 6
3 - 511976 54033 0.71 575.5 15879. 9 5293.3 224.6
3 - 511977 68452 0.71 729.0 18975. 4 6325. 1
Wher e:
SO, emi ssions (tons) = (30) (M ne Avg. Sulfur Content) (Coal
Usage) + (2,000 | b/ton)

2-Year Avg. Em ssion
Rate (I b/hr) =

[1976 SO, Em ssions
Em ssion (tons)]
Ag. Hours of Operation + 1977 Ag.

of Operation]
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R M Heskett Station:

The R M Heskett Station is |ocated near Mandan, North
Dakota and i s operated by Montana Dakota Utilities. Unit
1 began operation in 1954 and Unit 2 in 1963. Unit 1 has
a spreader stoker conbustion unit and a nom nal heat
input rating of 387 x 10° Btu/hr. Unit 2 was originally
constructed with a spreader stoker conbustion unit but
was converted to a fluidized bed unit in the 1980's.
Unit 2 has a nominal heat input rating of 916 x 10°
Btu/ hr. Each of these units exhaust through a separate
stack and are treated as separate units for purposes of
this anal ysis.

The Heskett Station has obtained its coal fromthe Beul ah
M ne (North Beulah M ne and South Beulah Mne) in the
past and continues to receive it fromthat mne. Figure
6 presents the coal sulfur content data submtted in the
Annual Emi ssion Inventory Reports for the facility.
Based on the data, a weighted average sul fur content of
0. 80% was cal cul ated for each unit.

Figures 7 and 8 present the heat input for each unit.
Based on this information, the Departnent proposes that
the 1976-77 tinme period adequately represents nornal
operations for the facility as of the mnor source
basel i ne date. The Departnent has calculated the
baseline sulfur dioxide emssion rate for each source
based on the AP-42 em ssion factor 30(S) and data from
the Annual Em ssion Inventory Report. The data and
results are as foll ows:

Uni t Year

Coal M ne SO, 2- Year Avg. Em ssion
Usage Avg. Sul fur Eni ssi ons Hour s of Rat e
(tons) Content (% (tons) Qperation (Ib/hr)

1 1976
1 1977

159196
171162

. 80 1910. 4 7433 517.8
.80 2053.9 7879

2 1976
2 1977

376017
406145

.80 4512. 2 7668 1208.0
.80 4873.7 7871

oo oo

VWher e:

SO, em ssions (tons)

2-Year Av
Rate (Ib/

%. Em ssi on
r)

(BO)SM ne Avg. Sul fur Content) (Coal
Usage) + (2,000 I b/ton)

= [1976 SO, Em ssions (tons) + 1977 SO,
Em ssion (tons)] (2,000 |Ib/ton) =+ [1976
Hours of Operation + 1977 Hours of
Oper at i on]
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Lel and A ds Station

The Leland A ds Station consists of two units and is
| ocated near Stanton in Mercer County. The facility is
operated by Basin Electric Power Cooperative. Unit 1is
a pulverized wall fired unit which began operation in
1966. The unit has a nomi nal heat input rating of 2622
X 10% Btu/hr. Unit 2 is a cyclone unit with a nom na
rating of 5130 x 10° Btu/hr and a generator naneplate
rating of 440 MAé. This unit was put into operation in
1975. Each unit exhausts through a separate stack and is
treated as separate unit for this analysis.

Coal for the Leland A ds Station was obtained fromthe
d enharold Mne until the mne closed in 1993. After
this date, coal has been obtained fromthe Freedom M ne
and ot her sources. Figures 9 and 10 shows the variation
inthe yearly average sul fur content of the coal consuned
as reported in the Annual Em ssion I nventory Reports that
were submitted for the facility. Based on the data, the
Depart ment has determ ned a wei ghted nmi ne average sul fur
content for the coal obtained fromd enharold Mne to be
0.65% for both units.

Figures 11 and 12 present the heat inputs for Units 1 and
2, respectively. The Departnent proposes that the 1976-
77 time periodis representative of normal operations for
Unit 1. Unit 2 began operation in late 1975 wth
commerci al operation on Decenber 15, 1975. Conmmercia
operation was only at 68%of the units rating because of
equi pnent problens (see 12/2/75 letter in Appendix O).
In a May 3, 1976 letter, Basin Electric explained that
Unit 2 had operated at only about 300 negawatts for the
first couple of nonths in 1976. In May of 1976 generat or
problens forced the shutdown of unit for an extended
period (see 5/26/76 letter in Appendix OC). The
Depart ment proposes that 1976 is not representative of
normal operations for this unit. In part of 1976, the
unit was still in a startup node and there were probl ens
that forced extended outages. The Departnent does not
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consider initial startup node to be normal operations for
a power plant. Based on the heat input data, the
Department proposes that the 1977-78 tine period is
representative of normal operations for the purpose of
cal culating the baseline em ssion rate.

The baseline em ssion rate for each unit was cal cul at ed
based on the AP-42 em ssion factor 30(S) and data from
the Annual Em ssion Inventory Reports for the facility.
The data and results are as foll ows:

2- Year Avg.
M ne SO, Em ssi on
Coal Usage Avg. Sul fur Em ssi ons Hour s of Rat e

Uni t Year (tons) Content (% (tons) Operati on (I'b/hr)

1 1976 1255995 0. 65 12246.0 7553 3235.2

1 1977 1306785 0. 65 12741. 2 7894

2 1977 1964660 0. 65 19155. 4 6667 6079.7

2 1978 2435160 0. 65 23742.8 7445
Wher e:
SO, em ssions (tons) = (30) (M ne Avg. Sulfur Content) (Coal

2- Year Avg. Em ssion

Rate (1Db/hr) =

Usage) + (2,000 I b/ton)

[(2 year total SO, Em ssion (tons))
(2,000 I b/ton)] + [2 year total Hours of
Oper ati on]
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Lignite Gas Processing Pl ant

The Lignite Gas Processing Plant is | ocated near Lignite,
Nort h Dakota i n Burke County and is currently operated by
Bear Paw Energy, Inc. The plant was built by Texaco,
Inc. in 1962 and was designed to process 21 mllion
standard cubic feet of gas per day. The plant was
originally built with a 20 | ong ton per day two bed C aus
sul fur recovery unit with a design efficiency of 94
percent. In 1971, the plant was processing about 8 to 9
mllion cubic feet per day of gas. The processing rate
declined to 6 mllion cubic feet per day in 1973, 4
mllion cubic feet per day in 1976 and 2-3 mllion cubic
feet per day in 1977. The decline in gas volunme was
primarily due to declining production at the wells,
deterioration of the gas gathering |lines and the renoval
of several conpressors.

In Decenber of @ 1975, the sulfur recovery unit
mechanically fail ed. Texaco stated that it was not
econonmical ly feasi bleto repair the sul fur recovery unit.
The plant was then operated w thout the sulfur recovery
unit. The plant was purchased by Darenco, Inc. in
Decenber of 1976. In Septenber of 1977 the plant was
sol d to the Energy Operating Conpany (ENOPCO) . The pl ant
was again sold in January 1980 to Cities Service, Inc.
Cities Service replaced the sulfur recovery unit inlate
1983.

The original Permt to QOperate for the facility was
issued in 1980 with an em ssion limt of 708 |Ib/hr from
the acid gas flare. Based on the PSD rules in effect in
1975, the shutdown of the sulfur recovery unit was not
considered a major nodification. 1In June 1983, a Permt
to Construct was issued to Cities Service which all owed
an increase in SO, em ssions fromthe flare to 1416 | b/ hr
provided a new sul fur recovery unit was installed. On
July 11, 1983, the Departnent issued a Permt to
Construct for the sulfur recovery unit which limted
em ssions to 217 | b/hr.
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In the analysis for the June 1, 1983 Pernmit to Construct,
a determ nation was nade that the baseline em ssion rate
for the plant was 708 I b/ hr. However, this determ nation
was based on the potential to emt of the source (before
air pollution controls) as of the nmmjor source baseline
date (January 6, 1975). On August 7, 1980, substanti al
changes were made to the PSD rul es. These changes render
the earlier determnation of the baseline em ssion rate
invalid. It is proposed that the baseline em ssion rate
be based on actual em ssions on or near the m nor source
basel i ne date.

Up until Decenber 1975, sulfur di oxi de em ssions fromthe
plant were very small because of the sulfur recovery
unit. An em ssions inventory report for 1971 indicated
approximately 40 tons of sulfur dioxide em ssions. A
review of the facility by Pacific Environnental Services
in early 1975 estimated sul fur dioxide eni ssions at
approximately 170 tons per year.

In a letter to the Department on February 26, 1976 (see
Appendi x D), Texaco estimated that the average em ssions
from the plant during 1976 would be 35.8 g/sec (284.1
I b/hr). This was based on an average processing rate of
3.60 x 10° SCFD and an H,S content of the inlet gas of
1.12% In early 1978, the Departnent conducted an
i nspection of the facility. The processing rate was
listed as 2-3 mllion cubic feet per day and the H,S
content of the inlet gas was 1.64%

Because of the frequent change in ownership near the
m nor source baseline, the future of the plant on that
date was uncertain. If the plant were to continue to
operate, the future production rate was al so uncertain.
Therefore, the Departnent proposes that the 1976-77 tine
period be used to cal cul ate the baseline en ssion rate.
Based on this information, the baseline em ssion rate was
cal cul ated as foll ows:
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SO, Em ssions (1976)

SO, Em ssions (1977)

Avg. SO, Em ssion Rate

(3.6 x 10°% scfd)(0.0112 ft2® H,S/ft3
gas) (1 Ib-nole/379.4 ft3)(64 Ib
SO/ | b- nol €)

6,801.5 | b/ day
283.4 | b/ hr
1, 241. 2 tons

(2.5 x 10° scfd)(0.0164 ft3 H,S/fts3
gas) (1 nole/379.4 ft% (64 1b SO/ I b-
nol e)

6, 916. 2 | b/ day
288.2 | b/ hr
1, 262.2 tons

(283.4 I blhr + 288.2 Ib/hr) = 2
285.8 | b/ hr
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Mandan Refi nery

The Mandan Refinery was built in 1954 and is
currently operated by Tesoro Refining and Marketi ng
Conmpany. The plant is |ocated along the M ssouri
Ri ver near Mandan in Mrton County. The refinery
operates 24 hours per day, seven days a week and 52
weeks per year. The refinery has processed up to
65,000 barrels per day of crude oil wth the
maxi mum capacity unknown. On the mnor source
baseline date, the refinery consisted of the
following source units that emtted significant
amounts of sul fur dioxide:

Sour ce Identification

Boi |l ers 1, 2, 3

Crude Furnace Crude Furnace

Fluid Catal ytic

Cracki ng Unit FCCU

U traf ormer Furnaces F-100, F1, F2, F3,
F4, Regeneration
Fur nace

Al kyl ation Unit Furnaces Bl, B2

The Departnent has no information about crude oil
processing rates for the refinery. Recor ds
indicates that 1978 was a turnaround year for the
facility and is not considered normal operations.
In 1978, the crude furnace was replaced with a
| arger unit now commonly referred to as the CO
f ur nace. In addition, carbon nonoxide from the
fluid catalytic cracking unit was now routed to
this furnace. Since carbon nonoxi de has a heating
val ue when conbusted, the anmobunt of fuel oil and
fuel gas conbusted in this uni t dr opped
dramatically from1978-1980. Wth the drop in fuel
usage, sulfur dioxide em ssions also dropped from
this furnace. Because of the replacenent of the
crude furnace and the change in the nethod of
operation of the refinery (i.e. routing off gas
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fromthe FCCU to the CO furnace), the Departnent
proposes that a tinme period before 1978 should be
used to represent the baseline period. The only
year prior to 1978 for which data is available is
1976. In a letter to the Departnent on
Septenber 13, 2001 BP (former owner of the
refinery) indicated they could not | ocate em ssions
inventories for 1974, 1975 or 1977. They al so
i ndi cated that 1976 data wuld be fairly
representative of both 1976 and 1977. The one
exception that BP noted was for the U traforner
f ur naces. BP indicated that the cal culations for
the 1976 data, which the Departnent has on file,
did not account for sulfur in the fuel gas fromthe
desul fizer hydrogen sulfide stripper on the
Utraformer. BP estimated the U traforner fuel gas
contained 500 ppmv H,S and em ssions of sulfur
di oxi de were about 57 tons in 1976 for the heaters
and furnaces at the U traformer.

The amount of fuel gas conbusted in 1976 was
reported in units of standard cubic feet. Tesoro
has ~provided information that indicates that
standard tenperature for the report was 32°F. This
i's the standard tenperature used in chem stry but
not the tenperature normally used for reporting gas
volunes for air pollution calculations. Based on
Tesoro’s information, a val ue of 359 cubic feet/I b-
nol e was used in the cal culations as the nol ecul ar
volunme of the fuel gas. The sulfur content of the
fuel gas was also reported as percent by weight.
This is also unusual since it is normally reported
as a volune percentage (or nole percentage). The
initial data that was supplied for the oil that was
conbust ed provi ded the API Gravity (°APlI) fromwhich
the density of the oil can be cal cul at ed. Si nce
the density of the oil is known, a nass bal ance
approach to calculating enm ssions fromthe oil was
used instead of AP-42 em ssion factors.
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Based on the data available, the Departnent
proposes to use the 1976 data for the determ nation
of the baseline em ssion rates. The em ssions for
each unit was cal cul ated as foll ows:

Boil ers

SO, (Fuel Gas)

SO, (Fuel Q)

Tot al

Boiler 1 & 2 (identical fuel usage)

Fuel Gas Conmbusted - 423.5 x 10° scf (each)

Avg. Sul fur Content of Fuel Gas - 1.43% (weight %
Avg. Mol ecular W. of Fuel Gas - 19.30 I b/l b-nole
Fuel G| Conmbusted - 104,715 barrels (each)

Sul fur Content of Fuel QI - 1.66% (weight %

Avg. APl Gavity - 11.26 °API (8.25 I b/gal)

(423.5 X 10 scf)(0.0143 Ib S/Ib
gas)(19.30 |b gas/nole gas)(1l nol e/ 359
scf)(21b SO /1 1b S) + (2,000 Ib/ton)

= 325.6 tons (each)

(104, 715 bbl) (42 gal/bbl)(0.0166 Ib S/Ib
oil)(8.25 Ib/gal)(2 Ib SOG/Ib S =+
(2,000 | b/ton)

= 602. 3 tons (each)

SO, = (325.6 + 602.3)(2 boilers)
= 1, 855.8 tons

Boi |l er #3

Fuel Gas Conbusted - 132.4 x 10° scf

Avg. Sul fur Content of Fuel Gas - 1.43% (weight %
Avg. Mol ecular W. of Fuel Gas - 19.30 | b/l b-nole
Fuel G| Conmbusted - 49,791 barrels

Sul fur Content of Fuel G| - 1.66% (weight %

Avg. APl Gavity - 11.26 °APl (8.25 I b/gal)
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SO, (Fuel Gas) = (132.4 x 106 scf)(0.0143 Ib S/lb
gas)(19.30 Ib gas/nmole gas)(1 nol e/ 359
scf)(21b SO /1 1bS) + (2,000 Ib/ton)

= 101.8 tons

SO, (Fuel Gl) = (49,791 bbl)(42 gal/bbl)(8.25
I b/gal)(0.0166 Ib S/Ib o0il)(2 Ib SG/Ib
S) + (2,000 Ib/ton)

= 286.4 tons
SO, (Total) = 101.8 + 286.4 = 388.2 tons

SO, (Total for all boilers) = 1,855.8 + 388.2
= 2,244.0 tons

Crude Fur nace

Fuel Gas Conbusted - 837 x 10° scf

Avg. Sul fur Content of Fuel Gas - 4.25% (weight %
Avg. Mol ecular W. of Fuel Gas - 20.3 I b/l b-nole
Fuel G| Combusted - 69,216 barrels

Sul fur Content of Fuel GI - 1.66% (weight %

Avg. APl Gavity - 11.29 °APl (8.25 Ib/gal)

SO, (Fuel Gas) = (837 x 10°% scf)(0.0425 Ib S/Ib gas)(20.3
Ib gas/nole gas)(1 | b-nole/359 scf)(2 Ib
SO, /1 1bS) + (2,000 I|b/ton)
= 2,011.5 tons
SO, (Fuel aQl) = (69,216 bbl)(42 gal/bbl)(8.25
I b/gal)(0.0166 Ib S/Ib oil)(2 Ib SO/Ib
S) + (2,000 | b/ton)
= 398.1 tons

Total SO, = 2,011.5 + 398.1
= 2,409. 6 tons
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FCCU

AP-42 |ists a sul fur dioxide em ssion factor of 493 [b/1, 000
barrels of fresh feed. However, this factor does not take
into account any variation in the sulfur content of the oil
fed to the FCCU and there is no explanation of the sulfur

content on which the factor was derived. Therefore, the
Departnent proposes that a mass bal ance approach is nore
appropriate. In the 1976 data, the anmount of coke burned off

the FCCU catal yst during regeneration and the sul fur content
of the coke are reported.

Coke Burned during Regeneration - 75379 tons
Sul fur Content of Coke - 3.3% (w. %

SO, = (75379 tons)(0.033 Ib S/Ib coke)(2 Ib SO/1 Ib S)
= 4975.0 tons

Al kyl ati on Unit Furnaces

Fuel Gas Conmbusted - 972 x 10° scf

Avg. Sul fur Content of Fuel Gas - 1.95% (weight %
Avg. Molecular W. of Fuel Gas - 13.3 I b/l b-nole
O 1 Conbusted - 1,490 barrels

Avg. Sul fur Content of Ol - reported as 0%

Avg. APl Gravity - 22.3 °APl (7.66 | b/gal)

SO, (Fuel Gas) = (972 x 10° scf)(0.0195 Ib S/Ib gas)(13.3
Ib gas/nole gas)(1 | b-nole/359 scf)(2 Ib
SO /1 1b S) + (2,000 Ib/ton)
= 702. 2 tons (each)

U traf orners Furnaces

Total Fuel Gas Conbusted - 1345.87 x 10°% scf
H,S Content - 500 ppnv (per BP 9/13/01)

49



SO, =(1345.87 x 10° scf gas) (500 scf H,S/10° scf gas) (1

| b-nol e/ 359 scf) (64 Ib SO/ b-nole)(1 nole SO/ nol e
HS) + (2,000 | b/ton)

= 60. 0 tons
2-year Avg.
Total Hours of Avg. Hours of Em ssion

SO, Eni ssions Qper ati on Qperation Rat e
Units (tons) (all units) (per unit) (I'b/hr)*
Boilers 1-3 2244.0 21624 7208 622. 6
Crude Furnace 2409.6 8760 8760 550.1
FCCU 4975.0 8760 8760 1135.8
Al k. Unit 702.2 17520 8760 160. 3
Fur naces
U traf ormer 60.0 46986 7831 15.3
Fur naces

*Emi ssion rate is the total for all units.
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Wn J. Neal Station:

The Wn J. Neal Station (Neal Station) was |ocated near
Velva in MHenry County. The facility, which was
operated by Basin Electric Power Cooperative, began
operation in 1952 and was shutdown in 1985. The facility
consisted of two pulverized coal-fired boilers with a
nom nal rating of 305.5 x 10° Btu/ hr each. Each of these
units had a separate stack; however, all data to
determ ne em ssion rates is reported as a total for the
two units. For purposes of nodeling, the plant has been
treated as one unit. For this analysis, the two units
are treated as a single entity.

The Neal Station obtained its coal fromthe Velva M ne
which was | ocated a few mles southwest of the plant.
Figure 13 presents the coal sul fur content data submtted
in the Annual Emission Inventory Reports for the
facility. Based on the data, a weighted average sul fur
content was cal cul ated to be 0.32%

Figure 14 presents the heat input for the facility. The
Department proposes that the 1976-77 time period
adequately represents normal operations for the baseline
peri od.

The baseli ne em ssion rate was cal cul at ed usi ng the AP-42
em ssion factor 30(S) and data included in the 1976 and
1977 Annual Em ssion Inventory Reports. The data and
results are as follows:

M ne Avg. 2- Year Avg.
Sul fur SG, Hour s of Avg. Hours of Emi ssion
Coal Usage Cont ent Emi ssi ons Operation Qper ati on Rat e
Year (tons) (9% (tons) (total) (per boiler) (1 b/ hr)
1976 249120 0.32 1195.8 14716 7358
354. 6
1977 327882 0.32 1573.8 16523 8262
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VWher e:

SO, em ssions (tons)

2-Year Avg. Em ssion
Rate (I b/ hr)

(30) (M ne Avg. Sul fur Content) (Coal
Usage) + (2,000 I b/ton)

[1976 SO, Em ssions (tons) + 1977 SO,
Em ssion (tons)] (2,000 I|b/ton) =+
[1976 Ag. Hours of Operation + 1977
Ag. Hours of Operation]
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Royal QGak Charcoal Briquette Plant

Royal Gak, Inc. operated a charcoal briquette plant
sout heast of Dickinson in Stark County until 1990. The
pl ant was built in the 1920's and was oper at ed by several
di fferent conpani es. The plant initially produced a
donestic heating briquette fromlignite char. In 1961,
Husky QG| Co. bought the plant and converted to the
producti on of barbeque briquettes. The nain processes at
the facility included |ignite crushing, process steamand
heat generation, carbonization, pyrite separation

grinding of the char, mxing with a binding agent,
briquetting, drying the briquettes and baggi ng. The nane
of the subsidiary that operated the plant was |ater
changed to Royal Oak. The facility ceased operation in
1990. O the processes at the facility, only the
steam heat generation and carbonization generated
significant anounts of sulfur dioxide.

Royal Oak obtained its coal frommnes inthe vicinity of
the plant. The primary m ne was |ocated just south and

east of the plant. The coal that was mned was
characterized by a high sul fur content, high ash content
and |ow heating val ue. Figure 15 presents the coal

sul fur content data submtted for the facility in the
Annual Enission Inventory Reports. Based on this data,
a wei ghted average sul fur content of 1.53%was cal cul at ed
for the boilers and 1.45% for the carbonizers.

The steam and heat for the plant was provided by three
spreader stoker lignite-fired boilers. Boilers 1 and 2
had a nomnal rating of 19.65 x 10° Btu/hr each and
Boiler 3 had a rating of 57 x 10° Btu/hr. In 1984, the
use of the lignite-fired boilers was significantly
reduced by the installation of a waste heat boiler.

The carboni zer section of the plant consisted of two
Lurgi carboni zers until 1976. The Lurgi carboni zers had
a nom nal rating of 150 tons of char per day. |In July of
1975, the Departnment received a Permt to Construct

55



99

AVG. SULFUR CONTENT (%)

3.5

FIGURE 15
ROYAL OAK

25

1.5

0.5

1974

1979

1984

1989




application for the addition of a Herreschoff carboni zer
furnace. A Permt to Construct was issued in Septenber
of 1975 and the unit started operation in July of 1976.
Because of grow ng demand, Royal Qak applied for a Perm t
to Construct for a second Herreschoff carboni zer furnace
in Cctober of 1976. Due to a court decision, a Permt to
Construct was never issued and the unit began operation
in Cctober of 1978. The output of the two Herreschoff
carboni zers was limted to 288 tons per day by the Perm t
to Operate for the facility.

When determ ning normal operations for a facility, the
Depart nent has determ ned that production increases that
are reasonably antici pated on the basel i ne date shoul d be
i ncluded when determ ning the baseline concentration.
Because Royal Gak had anticipated production increases
and had initiated or conpleted construction of two new
carboni zer furnaces to accomopdate this production
increase prior to the mnor source baseline date, the
Department proposes that a two year period after the
m nor source ‘baseline date is nore representative of
normal operations for the facility. Figures 16 and 17
present the coal usage for the boilers and carbonizer
furnaces. Figure 18 presents the total coal usage for
the facility. Because a waste heat boiler was installed
in 1984 and heat input is not a value associated with
carboni zer furnaces, the determ nati on of the period that
represents normal operations was based on total coal
usage for the facility. The Departnent proposes that the
1978- 79 period adequately represents nornmal operation of
the facility.

When cal culating em ssions from the source units, the
three boilers were considered one source and the four
carboni zer furnaces were considered another source.
Sul fur di oxi de em ssions for the boilers were cal cul at ed
based on the AP-42 em ssion factor 30(S).

No em ssions factors were avail able to determ ne sul fur

di oxi de em ssions from the carboni zer furnaces. St ack
testing has been done to determ ne em ssions fromthe
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Herreschoff carboni zers. This data was used to devel op
an em ssion factor for use in the baseline em ssion rate
cal cul ati ons.

The Departnent files contain two enm ssions tests for
sul fur dioxide fromthe carbonizer furnaces. The first
test, in 1983, was conducted in the stack of the after
conbustion chanber for the Herreschoff carbonizer
furnaces. The flue gas in the stack was characteri zed by
severe cyclonic flow and negative velocity pressure at
sone sanpling points. The testing that was conducted
used a “blind man’ s” approach. That is, no adjustnment of
t he sanpling nozzle was nade for the angle of the flow
wi thin the stack. Because the cyclonic fl ow probl ens and
t he measurement net hod, the data i s considered unreliable
by the Departnent.

In 1984, Royal Oak added a waste heat boiler to their
carboni zer system The flue gas from the after
conbustion chanber was routed to this boiler to recover
heat and then transmtted to the atnosphere by way of a
separate stack. In late 1984, stack testing was
conducted to determ ne the sul fur di oxi de em ssions from
the system Based on the Departnent’s review of the
test, the data is considered valid and appropriate for
determ ning em ssion rates. Based on the test results,
an em ssion factor of 29.6(S) I b/ton was derived for the
Herreschof f carboni zer furnaces. This factor is for only
one test (3 runs) and does not account for the lignite
ash sodium content. However, no better data exists for
determ ning sulfur dioxide em ssions. This em ssion
factor was al so used for the Lurgi carbonizer furnaces
si nce no data on em ssions was avail abl e for those units.

The data and cal cul ati ons are summari zed as fol |l ows:
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M ne Avg. Hours of Avg. Hours 2-Year Avg.
Sul fur SO, Qperati on of Eni ssi on
Coal Usage Cont ent Em ssi ons (total for Operation Rat e
Uni t Year (tons) (% (tons) all units) (per unit) (I'b/hr)
Boilers 1-3 1978 19300 1.53 442.9 16800 5600
172.1

Boilers 1-3 1979 21856 1.53 501. 6 16128 5376
Car boni zers 1978 177192 1.45 3802.5 21672 5418
1-4 1562. 9
Car boni zers 1979 226637 1.45 4863. 6 23289 5822
1-4

Wher e:

SO, (tons) F (S)(coal usage) <+ (2000 | b/ton)

2-Year Avg. Em ssion Rate =
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30 for the boilers
29.6 for the carboni zers

[(1978 SO, Enissions + 1979 SO,

Em ssi ons) (2000

| b/ ton)]

[ 1978 Avg. Hours of Operation +
1979 Avg. Hours of Operation]




Ti oga Gas Pl ant:

The Tioga Gas Plant, which is located in WIllianms County
near the city of Tioga, is currently operated by Anerada
Hess, Inc. The plant was originally constructed in 1954
and had a nomnal rating of approximately 110x10°
scf/day. 1n 1967, a sulfur recovery unit was added whi ch
had a nom nal rating of 150 |ong tons per day of sulfur.
I n 1975, the basic plant operations i ncluded conpression,
dehydration, fractionation, gas sweetening and sulfur
recovery. The only significant source of sul fur dioxide
was fromthe incineration of the tail gas fromthe sul fur
recovery unit.

The initial Permt to Operate application was submtted
in April of 1978 and the permt was issued in June of
1982. This permit |limted sul fur dioxide em ssions from
the tail gas incinerator to 1,074 |b/hr.

In 1991, a new sulfur recovery unit was installed. The
unit started up in Cctober, 1991. |In Septenber of 1992,
the Permt to Operate was nodified such that it reduced
the allowable SO, enission rate from the tail gas
incinerator to 575 I b/hr (24- hr avg.) and 671 | b/ hr (1-
hr avg.). This is the same limt currently inthe Title
5 Permt to Operate for the facility.

Em ssion estimates are available for the facility for
1971, 1975, 1977, and 1979. Al of these estimates |i st
8760 hours of operation per year. The Departnent is not
awar e of any changes to the plant that were bei ng pl anned
on the mnor source baseline date that would have
significantly affected pl ant operations or sul fur di oxi de
em ssi ons. The Departnent proposes that a period
preceding the m nor source basel i ne dat e IS
representative of normal operations.

The annual em ssion inventory report for 1971 estimated
em ssions at 4,560 tons. This estinmate i s based on an
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efficiency of the sulfur recovery unit of 95% and was
cal cul ated as foll ows:

Sul fur in inlet gas - 45,600 tons

SO, Em ssion(tons) =(45,600 tons)(1 - .95)(2 tons
SO/ (ton S)

= 4,560 tons SO,

In 1975, Pacific Environnmental Services in a survey
report for the facility listed the em ssion rate as 4, 850

tons. In the 1978 Permt to Operate application, sulfur
di oxi de em ssions were estimated at 4849 tons based on
1977 dat a. Both docunents did not |ist sufficient

information to verify the cal culation and referenced a
nodel i ng anal ysis as the source of this estimate. The
1979 annual Em ssion Inventory Report listed the
fol | ow ng:

Tail gas Incinerated - 2,528 x 10° scf
Sul fur content of Tail Gas - 0.00194 | b/ scf

SO, Em ssions = (2,528 x 10° scf)(0.00194 |b/scf)
(2 1b SO/1bs) + (2,000 Ib/ton)

= 4,904. 3 tons

The estimated em ssions for the vari ous years appear very
simlar. Since the 1975 and 1977 em ssi ons esti mat es nmay
be fromthe sane source, it is proposed that the 1971 and
1977 data should be used to calculate the baseline
em ssion rate as foll ows:

Avg. SO, Emi ssion Rate (tons) = (4,560 + 4849) =+ 2
= 4,704.5

SO, Emission (1b/hr) = [(4,560 + 4,849) (2,000 | b/ton)] =+
(8,760 + 8, 760)

SO, Emission (Ib/hr) = 1,074
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Wl liston Refinery:

The WIlliston Refinery was located in WIlianms County
just east of the Gty of WIlliston. The refinery, which
began operation in 1954, was | ast operated by Flying J,
Inc. The facility ceased processing operations in 1984
and none of the source units exist anynore. At its
closing, the facility was capable of processing 5200
barrel s per day of crude oil

The plant consisted of several boilers and heaters for

processing the crude oil. The facility did not have a
catalytic cracking unit or other process units that are
normal |y associated with |arger refineries. Prior to
1976, the heaters were primarily fired on pipeline
quality natural gas. I'n 1975, Pacific Environnental
Services estimated sulfur dioxide emssions from the
facility to be less than 1 ton per year. |In 1976, there

was a switch to the use of fuel gas and fuel oil to fire
the boil ers and heaters.

On April 1, 1977, Thunderbird Resources, 1Inc. (the
operator at that tine) submtted a Permt to Construct
application to the Departnent for inprovenents to the
refinery. On Decenber 29, 1977, the Departnent issued a
Permt to Construct for those changes. Because of
econom c conditions, sonme of the changes listed in the
Permit to Construct were never conpleted. Therefore, it
is proposed that these changes not be considered in the
determ nation of the baseline em ssion rate.

In the 1977 Permt to Construct application, Thunderbird
Resources, Inc. provided an estimate of em ssions from
the existing sources based on 1976 data. There is no
other data available to estimte em ssions from the
facility until 1982. The Departnent proposes that the
1976 data is representative of normal operations. The
1976 fuel usage data was presented as a total for al

exi sting units; however, a breakdown of em ssions by unit
is made. No sul fur content information is avail able for
t he fuel gas; however, the sulfur content of the oil was
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listed as 0.81% The sul fur di oxi de em ssions esti nat es,
as provided in the application are as foll ows:

1977 Source SO, Em ssi ons SO, Em ssi ons
Units I dentification (1b/hr) (tons)
Prefl ash Heater S-1 7.13 28.7
Crude Heater S-2 7.67 30.8
Thermal Cracki ng S 3 0. 29 1.2
Heat er
Char ge Heat er S 7 0.12 0.5
Ref or mer Heat er S-9 0. 46 1.9
Boiler 1 S-11 10. 51 42.3
Boil er 2 S-12 10.51 42.3
Boiler 3 S-13 15. 02 60. 4

These em ssion rates ‘are proposed to be the baseline
em ssion rates for the WIlliston Refinery.
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Stanton Station Unit 1:

The Stanton Station power plant is |ocated along the
M ssouri River in Mrcer County near Stanton, North
Dakota. The facility consists of two units referred to
as Units 1 and 10. Unit 1 began operation in 1967 and is
consi dered a baseline source. Construction of Unit 10
began in 1980 with startup in 1982. The em ssions from
Unit 10, without consideration of Unit 1, consume sul fur
di oxi de increnment. Therefore, only Unit 1 is addressed
in this anal ysis.

Unit 1 is a pulverized front wall fired unit with a
nom nal rating of 1800 x 10° Btu/hr. The unit has no
sul fur dioxide control equipnment and vents to a comon
stack with Unit 10. Unit 1, along with Unit 10, is
operated by Great River Energy.

Coal for the Stanton Station Unit 1 was obtai ned fromthe
| ndi anhead M ne until 1992 when the m ne closed. Coal is
currently obtained from the Freedom M ne. Figure 19
presents the coal sulfur content data submitted in the
Annual Emission Inventory Reports for the facility.
Based on the data, the Departnent has calculated a
wei ghted average sulfur content for coal obtained from
t he I ndi anhead M ne as 0.69%

Figure 20 presents the heat input for Unit 1 based on
data from the Annual Em ssion Inventory Reports. The
graph shows that the heat input to Unit 1 was nuch
greater in 1970, 1972 and 1974 t han subsequent years. On
February 18, 1977, the Departnent received a letter (see
Appendi x J) from United Power Association (operator at
the tinme) indicating that over the past few years they
had experienced difficulty in supplying sufficient steam
to operate the turbine at the Stanton Station at the
capacity level for which it was designed. The problem
was directly related to the sodiumcontent of the fuel

The hi gh sodi umcoal caused fouling of the boiler to the
point it could not provide enough steam for an extended
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period of tine. United Power’s solution to the problem
was the construction of Unit 10. Unit 10 provides the
addi ti onal steam necessary to run the generator at full
capacity. Based on United Power’s February 18, 1977
letter and the data available to the Departnent, it
appears that the period 1975-1977 is not representative
of normal operations. There are no two consecutive years
prior to this period for which data is available.
Therefore, it is proposed that the baseline period be
represented by the 1978-79 peri od.

The proposed sul fur dioxide baseline em ssion rate was
cal cul ated using the AP-42 em ssion factor 30(s). The
data and the results of the calculations are as foll ows:

M ne Avg. SO, 2-year Avg.
Coal Usage Sul fur Em ssi ons Hour s of Emi ssion Rate
Year (tons) Content (% (tons) Qper ati on (1'b/hr)
1978 577004 0. 69 5972.0 5466
2132. 1
1979 728136 0. 69 7536. 2 7205
Wer e:
SO, (tons) = (30) (M ne Avg. Sul fur Content) (coal

usage) =+ (2000 I b/ton)

2-Year Avg. Em ssion

Rate (Ib/hr) =[(1978 SO, + 1979 SO) (2000 Ib/ton)] =
[ 1978 Hours of QOperation + 1979 Hours of
Oper ati on]

70



M R Young Station:

The MR Young Station is located in diver County
approximately 5 m | es sout heast of Center, North Dakot a.
The facility consists of two units and is operated by
M nnkot a Power Cooperative. Unit 1 is a cyclone boiler
with a nonminal heat input rating of 2500 x 10° Btu/hr
Unit 2 is also a cyclone boiler with a nom nal heat input
rating of 4696 x 10° Btu/ hr.

Unit 1 began operation in 1970 and Unit 2 in March of
1977. Therefore, both sources are considered baseline
sources. Each boiler exhausts through a separate stack
of different heights and are treated as separate units.
Unit 2 is equipped with a wet scrubber for sul fur dioxide
control

Coal for the MR Young Station has been obtained from
the Center Mne since the startup of the facility. The
mne is | ocated adj acent to the plant. Figures 21 and 23
present ‘the coal sulfur content data submitted in the
Annual Emi ssion Inventory Reports for the facility.
Based on this data, a wei ghted average sul fur content was
calculated to be 0.77% for Unit 1 and 0.80% for Unit 2.

Figure 22 presents the heat input for Unit 1 based on
data in the Annual Em ssion I nventory Reports. The graph
shows hi gher heat input per operating hour in the early
1970's, lower levels in the md 1970's and hi gher |evels
again in the late 1970's. The dip in heat input after
1978 may be due to Unit 2 comng on line. Wth Unit 2
provi ding capacity to the | oad area the demand on Unit 1
was | essened. There is no data available to the
Departnent for 1973; however, a two year period near the
basel i ne date could be selected which is indicative of
nor mal operations. Because of the variation in heat
i nput per operating hour during the 1970's, it is
proposed that the 1978-1979 period represents normal
operations for Unit 1.
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For Unit 1,

the data fromthe Annual

t he basel i ne sul fur di oxi de em ssion rate was
cal cul at ed based on the AP-42 em ssion factor 30(S) and
Em ssion I nventory Reports.
data and the results of the calculations are as fol |l ows:

The

M ne Avg. 2-Year Avg.
Sul fur SG, Em ssi on
Coal Usage Cont ent Emi ssi ons Hour s of Rat e
Uni t Year (tons) (% (tons) Qperation (I'b/hr)
1 1978 1427485 0.77 16587.5 6714
4649. 9
1 1979 1508182 0.77 17419.5 7870
Wher e:
SO, (tons) = (30) (M ne Avg. Sul fur Cont ent) ( Coal
Usage) + (2,000 I b/ton)

2-Year Avg. Em ssion

Rate (IDb/hr) = [ (1978 SO, Enmissions (tons) + 1979
SO, Em ssions (tons)) (2,000 | b/ton)]
+ [1978 hours of operations + 1979
hours of operation]

Unit 2 represents a baseline source unlike any other

source in this analysis. Figure 24 presents the heat

input for the unit. The unit is equipped with a wet

scrubber for SO, control and was in operation only nine
nmonths prior to the minor source baseline date. In
addition, there were significant problens with the sul fur
di oxi de renoval system The facility was the subject of
enforcenent action by both the U S  Environnental
Protection Agency and the Departnent due to various
probl ens, including availability of the scrubber system
A May 9, 1978 letter to the Departnent docunents the
probl ens associated with the scrubber to that date (See
Appendi x  K). The Departnent files contain other
docunentation of scrubber problens after this tine.
Since the unit was in a startup node and only operated
for approximately nine nonths in 1977, the Depart nent
does not consider 1977 to be indicative of normal
oper at i ons. The scrubber problens and other problens
with the boiler and generator limted operation of the
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unit to only 6,890 hours in 1978 or 79% of the avail able
hours. The heat input to the unit was only 61% of the
nom nal rating of the unit. This is contrasted with 1978
when the unit operated 8064 hours or 92%of the avail abl e
hours. The heat input in 1978 was 82% of the nom nal
rating of the boiler. It appears that 1978 is not
i ndi cative of normal operations because of the sonewhat
limted operation. Therefore, the Departnent proposes
that the 1979-80 tine period be used to calculate the
baseline em ssion rate.

The Annual Em ssion Inventory Reports for Unit 2 for 1979
and 1980 |ist enission rates that indicate nonconpliance
with the allowable em ssion rate of 1.2 I1b/10° Btu of
heat i nput. Therefore, the Departnent proposes to
cal cul ate the baseline em ssion rate for this unit based
on the allowable enmssion rate (1.2 | b/10° Btu) and the
actual heat input for the baseline period selected (1979-
80). The data and results are as foll ows:

Avg. Heat Al | owabl e 2- Year
Cont ent Tot al Emi ssi on SO, Avg.
Coal Hour s of of Heat Rat e Em ssi ons Emi ssi on
Year Usage Qper ation Coal | nput (1b/10° (tons) Rat e
(tons) (Btu/l b) (Btu’s) Bt u) (I'b/hr)
1979 2508465 8064 6736 3.379 x 1.2 20276. 4
10 4905. 6
1980 2410163 7571 6249 3.012 x 1.2 18073. 3
1013
Wer e:

SO, Em ssions (tons) = (Total Heat Input) (Allowable

Em ssion Rate) + (2000 | b/ton)

2-Year Avg. Em ssion
Rat e = [(1979 SO, Emissions (tons) +
1980 SO, Em ssions (tons) (2000
I b/ton)] =+ [1979 Hours of
Qperation + 1980 Hours of

Oper ati on]
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Basel i ne Em ssi on Rates

Sunmary
Eni ssi on
Rat e Basel i ne
Sour ce Uni t (1b/hr) Peri od
Beul ah Power Pl ant 1&2 137.1 76-77
3-5 224. 6 76-77
R M Heskett Station 1 517. 8 76-77
2 1208. 0 76-77
Leland O ds Station 1 3235.2 76-77
2 6079. 7 77-78
Lignite Gas Pl ant SRU | nci ner at or 285.8 76-77
Mandan Refinery Boilers 1, 2 & 3 622.6
Crude Furnace 550.1
FCCU 1135.8 76-77
Al kyl ation Unit Furnaces 160. 3
U traf ormer Furnaces 15.3
Neal Station 1&2 354. 6 76-77
Royal QGak Briquetting Boilers 1, 2 & 3 172.1 78-79
Pl ant Car boni zer Fur naces 1562. 9 78-79
Ti oga Gas Pl ant SRU I nci ner at or 1074.0 71 & 77
Wl liston Refinery Prefl ash Heater 7.1
Crude Heater 7.7
Thermal Cracki ng Heater 0.3
Char ge Heat er 0.1
Ref or mer Heat er 0.5 76
Boiler 1 10.5
Boil er 2 10.5
Boil er 3 15.0
Stanton Station 1 2132.1 78-79
M R Young Station 1 4649. 9 78-79
2 4905. 6 79- 80
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Ol and Gas Wl ls Baseline Em ssion Rate Cal cul ati ons

Estimating baseline SO, emssions from oil and gas wells
involves simlar difficulties as with estimating baseline
em ssions from other nmajor SO, sources. Gl and gas well
em ssions nust be cal cul ated from other data, and the needed
oil and gas data fromthe period 1976-77 are not very conpl ete
or reliable. First, emssions fromoil and gas wells nust be
calculated from nonthly val ues of well head gas produced and
relatively sparse data on the H,S content of the well head gas.

Al'l oil and gas production data are coll ected and mai nt ai ned
by the G 1 and Gas Division of the North Dakota | ndustrial
Conmi ssion. The G| and Gas Divi sion has given the Depart nment
access to the well production data in order to track air
contam nant em ssions fromoil and gas wells. The Depart nent
collects fromwell operators data on the H,S content of the
wel | head gas and adds it to the Gl and Gas Dvision's
dat abase. In general, ‘a well’s SO emssion rate 1is
calculated by multiplying a nonthly total of wellhead gas
produced by the percent of H,S in the gas and dividing by the
nunber of days of production in the nmonth (as well as sone
ot her conversion factors). Data fromadditional nonths may be
added toget her to obtai n an average em ssion rate over several
nmont hs or a year.

Em ssions of SO, fromoil and gas wells typically cone from
two sources, either treaters or flares. Treaters separate the
fluids in the crude oil for later transport or disposal.
Fl ares burn the waste gas, which contains hazardous H,S gas,
converting the H,Sinto |l ess harnful SO,. Since about the m d-
1980s, the QI and Gas Division has been collecting well
production data on the anmount of wellhead gas flared nonthly
and the anount of well head gas used in firing the treater or
ot her on-site equipnent (lease use). These two nonthly gas
totals, anount of |ease use and the anount flared, are used
directly by the Departnent to cal cul ate the SO, eni ssions from
a well’ s treater and flare, respectively.

The Departnent has been requiring well operators to neasure
and report the H,S content (percent) of the well head gas since
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the 1980s. However, such H,S neasurenents generally are
required only when the well is first conpleted for production
or when it is reconpleted into another geologic formation

Thus, there are generally only one or two values of H,S, at
nmost, for each well. The H,S data are generally not
concurrent with the gas production data. |In addition, many
ol der wells have either unreliable HS data or no HS data at
all. 1In these cases, it was necessary to substitute for the
m ssing H,S data froma nearby simlar well.

The G| and Gas Division considers its gas production data
back to about 1987 to be very reliable, but considers gas
production data before 1987 to be at |east sonmewhat
unreliable. The earlier gas production data are considered
somewhat unreliable because, until about the early to mddle
1980s, the main product fromthe wells was oil, and the gas
was considered a waste product. It was inportant to
accurately keep track of ‘the valuable oil production for the
benefit of the owners, operators, and the State. However
because the gas was considered a waste product to be di sposed
of , data on gas production were not consistently and reliably
reported or recorded until the inportance of the gas changed
in the m d-1980s.

Sone data on total well head gas production are avail abl e back
to 1976-77, the two years before the baseline date, but in
nost cases the data represent the anount of gas sold to a gas
processi ng plant. The anount of wellhead gas used in the
treaters or flared which is necessary for emssions
cal cul ations was not consistently reported before the md-
1980s and was available for only a very fewwells in 1976-77.

Because of the unreliability and the |l ack of gas production
dat a before the m d-1980s, the Departnent did not consider the
data to be good enough for calculating oil and gas well
basel i ne em ssions. The recent needs for nore conpletely and
accurately determning the state’'s conpliance status wth

respect to Class | PSD increnents has necessitated the
Depart ment reevaluate cal culating the baseline em ssions of
oil and gas wells. The problem was obtaining reasonably

conplete, reliable gas production data appropriate for 1976-
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77. The Departnent’s strategy has been to use the ol dest
avai | abl e gas production data that is consi dered conpl ete and
reliable and apply it to the wells produci ng during the period
1976-77. Based on the G| and Gas Division’ s judgnent that
gas production data before 1987 were not conpletely reliable,
the Departnent is proposing to use 1987-1988 gas production
data to calculate the baseline emssion rate for wells that
exi sted during the 1976-77 tinme period.

The Departnent has calculated SO, em ssions for oil and gas
wells for 1987-88 that were used in a regional air quality
study conducted in 1989-90. The Departnment conducted a study
naned the “WIliston Basin Regional Air Quality Study” (WBS,
1990) based on using air quality dispersion nodels to predict
what SO, concentrations were occurring in and around nunerous
oil and gas well fields in North Dakot a.

The WIlliston Basin Study processed oil and gas HS and
production data for all North Dakota wells producing during

the period Novenber 1987- March  1988. Model ed SO,
concentrations were conpared to the State and Federal Anbi ent
Air Qality Standards (AAQ) and Cass Il and Cass | PSD

i ncrenments. The Departnment exami ned inpacts in or near 12
wor st-case oil and gas fields and in four Class | areas in
Nort h Dakota. Software prograns were witten and executed by
Depart ment personnel to calculate SO, em ssion rates for all
oil and gas wells producing gas during Novenber 1987-March
1988 and output the oil and gas well source data in a fornmat
ready for input to an air quality dispersion nodel. The
prograns use a nass bal ance approach to cal cul ating sul fur
di oxi de em ssions and are based on the assunption that all of
the HS is converted to SO..

Wth SO, em ssions data cal cul ated for 1987-88, the chall enge
was in applying this data to wells producing during 1976-77.
| ncreases or decreases in gas production back to 1977 could
not be reliably and consistently determ ned, but the data from
1987-88 coul d be applied to the wells producing during 1976-
77. Basic identifying information, such as the wells’ nanes,
file nunbers, field nanes, and locations of all wells
produci ng during 1976-77 were extracted fromthe G| and Gas
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Di vi sion database. Only wells that actually existed and were
produci ng during 1976-77 were accepted in a new 1976-77
em ssions inventory by using this information as a starting
point. For wells that existed in both tine periods, the 1987-
88 em ssions data were copied over fromthe WBS inventory to
the newinventory. For wells that produced in 1977 but not in
1987, there were no em ssions data directly available. The
average em ssion rate over all wells in the sane field from
the WBS was cal cul at ed and substituted into the new inventory
for each well of this type, where data were available. In
cases where data were needed for a 1977 well in a field that
did not produce at all during 1987-88, then a field-average
em ssion rate froma simlar, nearby field was added to the
new i nventory for all such wells.

A problemw th using the WBS data “as is” is that nmuch of the
gas produced during 1987-88 was sold to gas processing plants

and not fl ared. Many of these gas plants didn't exist in
1976-77, so that all of that sold gas woul d have been flared
otherwise if not sold. In cases where a 1977 well was not

selling gas to a gas plant, all of the gas produced at a well
in 1987, except for |ease-use gas, would have been flared in
1977. Applying the WBS data to these wells involved adding
the 1987-88 sold gas to the flared gas anount before
calculating the flare em ssionrate. These recalculated flare
SO, emssion rates for the 1976-77 wells were often nuch
hi gher than the original WBS flare em ssion rates because of
the sold gas being included. Any wells that did not sell gas
in 1976-77 but did sell gas in 1987-88 would be assigned a
hi gher flare em ssion rate including the sold gas. Wells that
either sold gas in both periods or did not sell gas in both
peri ods were assigned a flare em ssion rate unchanged by sol d
gas anount because the sold gas was already accounted for
consi stently.

The remai ning task was to determ ne which wells were selling
gas in 1976-77. Gas processing plants receive their gas from
oi | and gas wells through a pi peline, or gas-gathering system
that connects the wells to the gas plant. The gas-gathering
systemmay be relatively snmall and serve only one oil and gas
field, or it may be |large and extensive, connecting to nany
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fields over large distances. In 1977, there were two | arge
gas plants and two smaller gas plants operating in North
Dakota. The Tioga Gas Pl ant, near Ti oga, was connected to the
| argest gas-gathering system in the state at the tineg,
reaching from about 20 mles north of Tioga southward to
sout heastern McKenzi e County sout heast of Watford City. The
Ti oga pi peline connected to at | east 20 separate oil and gas
fields. The Lignite Gas Plant, near Lignite, was connected to
a sonewhat smaller gas-gathering system serving about nine
fields in Burke County. Two snmall gas plants, the Red Wng
Creek Gas Plant and the Boxcar Butte Gas Plant in western
McKenzi e County, al so were operating in 1977 and recei ved gas
fromonly two isolated fields.

Al'l other fields in the rest of the state were not served by
any gas-gathering systens in 1977 and coul d not have sol d gas.
In particular, |ater devel opnent in west-central North Dakota
between WIlliston and Belfield triggered the construction of
at least three additional gas plants and an extensive gas-
gathering systemin this area by 1987. Many wells in this
part of western North Dakota were selling gas by 1987 where no
gas plants existed in 1977.

When appl yi ng t he above procedure for flare em ssion rates, it
was assuned that any field connected to a gas-gathering system
in 1977 was selling gas in 1977. Therefore, all wells in
fields connected to the Tioga and Lignite gas-gathering
systens and the Red Wng Creek and Boxcar Butte gas plants
were assuned to be selling gas both in 1976-77 and 1987-88 and
so were assigned flare emssion rates fromthe WBS i nventory
unchanged by sold gas. However, nmany other wells in western
North Dakota were not connected to gas-gathering systens in
1977 and thus got credit for higher flare em ssions in 1977
because of sold gas in 1987-88. The result of this procedure
was an SO, em ssions inventory for all oil and gas wells
produci ng i n 1976-77 that refl ected gas production | evel s back
to 1987, using the earliest reliable gas production data, and
appropriately accounted for gas sold to gas processing pl ants.
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