
December 15, 1989 

Mr. Thomas Piggs 
Chief, S..I.PjNew Sou.cce Review Section, 6TAN 
u.s. Environmental Protection Agency 
Region VI 
1445 Ross Avenue 
Dallas, TX 75202 

Mr. Eric Ginsburg 
Chief, Sul£ur Dioxide Programs Section 
EPA Office of Air Quality Planning and 

Standards (MD-15) 
Research Tri«ngle Park, NC 27711 

Dear Mesars. Diggs and Ginsburg: 

Re: ALTERNATIVE EMISSION REDUCTION (BUBBLE) SIP REVISION 
AUTHO~IZING OPERATION OF A NEW SULFUR RECOVERY PtANT AT 
THE CONOCO INC. PONCA CITY REFINERY 

I. Introduction 

over the past several weeks, Conoco and EPA representatives 
have been discussing the nature and extent of dispersion 
modeling required for EPA's approval of the referenced 
bubble as a revision to the' Oklahoma st~. As you know, 
appropriate state permits and approvals have been secured 
for the project, including a new cogeneration system con
struction permit and an alternative emissions control permit 
authorizing construction of a new sulfur recovery unit (SRU) 
having a sulfur removal etficiency of 94.5%, somewhat lower 
than that required by the-Oklahoma SIP~ The incrementally 
higher so, emissions resulting from this SIP relaxation have 
been offs~t by a factor of more tnan 2:1 due to project
related boiler curtailments and project-related conversions 
of certain_ units t.o sweet x:efinery fuel gas. 

.. 
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Numerou5 E~A concern~ xel~tive Lo the approval of this SIP 
revision nave already bet.;ln addressed by Conoco, including: 

o !:'.:lirnination o£ any pol'l~ibility that. offset credit would 
be taken for emission reductions required by the 1997 
NSPS Consent Decree. 

c Justification of project cmi~~ions factors. 

o Resolution of NSPS applicability questions for the new 
turbines. 

o Elimination of any possibility that upset releases 
could be automatically insulated from state enforcement. 
action. 

a Assurance that continuous emissions monitoring will be 
used for the sulfur plant if the material balance 
method proves unreliable. 

The only matter still unresolved concerns the required 
demonstration of ambient equivalence. once this issue is 
resolved, it should be possible foz: EFA to complete its 
evaluation and approve the SIP revision in. an expeditious 
fashion. This prompt'approval is crucial if the sulfur 
plant is to meet its January, 1990 startup schedule. O! 
even greater importance, prompt EPA approval will enable 
Conoco to begin implementing substantial so2 emissions 
reductions from its Ponca City refinery. 

Il. Modeling Procedure 

Level II sequential dispe~sion modeling of the Ponca City 
Refinery bubble trade SO emissions was conducted with the 
EPA ISCST model, using m3deling procedures consistent.with 
EPA mod~linq guidelines and the December 1986 EPA Emission 
Tradin9 .L-'olicy Statement~~~~-·J.:Iie-; meteorological inputs for: U1e 
modeling consisted of a/1978 hourly sequential preprocessed 
meteorological data set~---produced with Ponca City, oklahoma 
surface observations and Oklahoma City, Oklahoma twice-daily 
mixing depths. This data set i~ the most recent meteor
ological data available that is representative of the Ponca 
City Refinery site. Rural dispersion coefficients and 
regulatory default model features were used. None of the 
sources to be modeled meets the requisite Schulman ... Sc;ire 
criteria foL directional downwash inputs. 

·-- PAGE. 003 
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Attachment 1 shows the locations of the so 601.u,·l:~:;J <,;Q _ 

aide7ed in the Level li ~nalysi~. The SO 2emissiona m~deled 
cons1sted.of (l) p~e-pro]ec~ a~tual emi~sfons from sou~c~~ 
that are 1nvolved 1n the em1aa1ons trade, and (2) poul· 
project allowable emi~6ions from the sources that are 
involved in the emissions trade, including the SRU ~t 94.5 
percent control. 1 

At the specific direction of EPA Region VI stea.f£, lhe 
maximum net concentration at each modeling receplor for the 
annual, 24-hour, and 3-hour avera9ing periods was determint'lcl 
by assuming contemporaneous negative and positive emisaionts 
from pre- and post-project sources, respectively. 

, I 

h total of 690 receptors were used in the ~odeling. Attach
ment 2 shows the large-scale receptor distribution and 
Attc!lclunent 3 shows the distribution of Lhe 100- and 200-
meter spaced receptors. Receptors were located alon9 the 
refinery fenceline, with 100-meter spacing on the eastern 
fenceline and 200-meter spacing on the weatern !enceline. 
In addition, 100-meter spaced grid receptors were placed 
outside the !enceline in all. locations within one kilometer 
of the SRU. A grid of soo .. meter spaced receptors extended 
at least 4 kilometers in every direction .from Lhe SRU. 

III. Modeling Results 

T~e maximum ann';lal, 24-hour, and 3-hour so2 ri.et concei_ltra
tlons were pred~cted for each receptor and compared w~th tile 
Leve3 II SO significance concentrations of 3, 13 and 46 
ug/m , resp~ctively. The maximum annual average concentJ::a.
tion was below the significance level at all receptora, and 
below zero (indicating air 'quality improvement) at moat 
receptors. As Attachments 4 and 5 show, the maximum pre
dicted 24-hour and 3-hour concentrationa were slightly abovt'l 
the respective significance levels in limited a.reas to the 
east of the refinery. 

1II.. "'houlcJ be uul..c<l i..h-141.. i..hit~ modeling amlllysis includes pre- ~nd 
post-project emissions from one heater (H-5003) which ~ere not 
iacluded in the state pe~mit which approved Cono~o's bubble 
applicatiou. A l~chuical correction ia b~iug uuugbt to ensure the 
federal entorceability of tbe project-related ~o, emission8 reduction~ 
that will result from the conversion of this unit from sour to sweet 
refinery !uel ga~. 
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Examination of tlle model output shows that predicted exceed
ances of the Level Il significance levels are very few in 
number. o~ the 3,285 ~vera9ing period involved (i.e., 2920 
3-hour periods and 365 24-hour periods), exceedances of the 
Level II values occurred during only fifteen periods (tw0lve 
three-hour periods and three 24-hour periods). At all other 

receptors, the maximum 24-hour and 3-hour net concentration 
was either negative or below the significance level. 

Further, those few exceedances o£ the Level II values which 
are predicted are quite modest in magnitude. This is 
clearly illustrated by Table l, listing the top two 24-hour 
and the top three 3-hour modeled concentrations at the 
maximum-impact ~eceptors within the areas where the Level II 
significance valbes were exceeded: 

Table 1 

Modeled Net 
concentralio~ Increase 

ug/m 
at Receptor Indicated 

on Attachment 4 

Modeled Net 
Concentratijn Increase 

\tg/m ·. 
at Receptor Indicated 

on Attachment 5 

(Significance Level 13)(Significance Level 46) 

Highest 24-hour 

~econd-highest 24-hour 

Highest 3-hour 

Second-highest 3-hour 

Third-hi9hest 3-hour 

17.7 

12.9 

76.0 

50.9 

41.2 

Table 1 shows thal only one ex3eedance of the 24-hour Level 
Il significance level (13 ugjm ) was observed at th~ maximum
impact. receptor and only two exceedauces ase predicted for 
the three-hour significance value (46 uq/m ). 

As mentioned above, the modeling showed "nega.tive 11 concen
trations (indicating an improvement in pre-project air 
quality) far more fr:equt!utly than positive concentrations~ 

DEC 18 '89 10:49 PAGE.005 
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This was even seen to be the case at the receptors in the 
slgnifl.cant impact areas depicted on ~ttachments 4 and s. 
The distribution of concentrations at the maximum-impact 
receptors 1~ summarized in the following Table ?.: · 

Table 2 
' ' 

24-hour concentration 
Changes 

at Receptor Indicated 
on Attuchm.ent 4 

Number of Negative 
concentrations 114 

Number of Positive 
Concentrations 1:0 

Number of Zero 
Conc;t:!ntrations 211 

"Largest Negative" 
Concentration (i.e., 
Lurge~t Air Quality 

ug;m3 Improvemenl) 35.0 

Largest Positive 
ug;m3 Concentration 17.7 

Annual-Average 
ug;m3 Impact of Trade -1.0 

3-hour Concentration 
Change~~& 

at Receptor Indicated 
o:n Attachment:. 5 

270 (approximate) 

100 (approximate) 

2550 (approximate) 

As is seen in Table 2, incidents of air quality improvement 
are not only more frequent than incidents of positive 
concentrations, even within the lz:ade's si ificant im acl 
~, but the max~mum air qua ity 1mprovements are also 
greater in magnitude than are the maximum significant 
impacts. 

Conoco believes that the results of Level II modeling 
clearly demonstrate that the sources involved in the bubble 
trade will provide a substantia! net improvement in so2 air. 
quality in.the region. Hence, the only logical purpose that 
could be served by Level III modeling would be to provide 
assurance that the proposed bubble will not cause or con
tribute·to an NAAQS exceedance in the areas which show 
modeled exceedances of the Level II significance values. To 
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that end, Conoco believes that a. careful analysis of the 
Level I.l model results, when viewed in context w:ith the 
phy~ical.~onf~guration of exiatin~ so2 sources at the P?nca 
City Ref~nery (and other sources 1n tne area), leaves l1ttle 
doubt that no such tiu::eat exists in these areas. 

Attachment 6 presents the !ocationa of all current and 
proposed so2 sources at the Ponca city Refinery. The dots 
represent existing sources and the triangle~ represent 
proposed sources. As Attachment 6 shows, the vast majority 
of the refinery'~ SO sources are in the northern half of 
the refinery, from o~e-half to one and one-half kilometers 
to the north of the SRU location. Also, the existing · 
sources are distributed along a north-south axis. Because 
of this source distribution, predicted concentrations would 
generally be expe'cted to be relatively low to the east of 
the refinery because the maximum impacts from the individual 
sources, distributed fairly evenly in a north~south direc
tion, could not be expected to overlay in such a manner so 
as to produce high concentratlous to the east of lb.~ re
finery during a 24-hour or 3-hou.~:: averaging period. 

Even if it were postulated Ul&t existing refinery sources 
could cause high concentrations toward~ the @~st, it is 
extremely unlikely that the SRU could q_onL.r:ibute signifi
o~ntly to these concentrations. As is seen on Attachments 7 
and 8, the configuration of refinery sources h.1 such that 
west-nortnwest or northwest winds would be nGcessary in 
order for existing refinery-source~ to subst~tially con
tribute to 24-hour or 3-hour concent.r;·aLlon.s in the areas 
where Leve! II modeling has shown predicled.Qxceedances of 
the Level II significance thresholds. The proposed SRU is 
to the southwest of these areas. It would be extremely 
unlJ.kely that the SRU could contribute signifi~y-to so2 concentrations in these same' ~;u:;eas dur~eorologica.l · 
conditions in which a west-northwest or northwest wind is a 
determining factor. 

An illustration of this conclusion can be derived from a 
review of meteoro!ogical conditions for the periods when the 
Level 11 significance value~ were exceeded at the two 
maximum-impact receptors depicted on Attachments 4 and S. 
During all three of these model~d events, meteorological 
conditions. rule out any appreciable contribution from . 
existing refinery source~. 

DEC 18 '89 10:50 .. ··---. ---,o:P-xA-::G~E,.....-:=0:?0"'7..----
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In addition, th~ only other: so2 sources in the region are a 
carbon black plant ~everal milOa to the south of the re
tinery ~nd a power p!ant about 15 miles south of the re
finery. Because of their disLance and direction from the 
retine~y. ncith6~ of these facilities could be expected to 
cause high 24-hour or 3-hour concentrations in.the Level II 
significance areas during periods of 8ignificant impact from 
the trade (i.e. , durin9 periods of winds from the west
southwest) . 

The oecemoer !986 EPA Emissiona Trading Policy statement 
states t.hat "a geographically limited Level III analysis may 
be used in some cases where a Level II analysi$ predicts one 
or more exceedances of the Level II significance values." 
Level III modeling is not, however, the only tool that may 
be employed where the Level II analysis yields such pre
dictions. As noted in the Sheldon Meyers memorandum of 
February 17, 1989, 11 0ther techniques may be approved where 
they can be demonstrated to be equally protective of the 
standards and PSD increments•.• (51 FR 43856, December 4, 
1986) . 

Conoco believes that the methodology presented in this 
letter satisfies the basic intent of the Meyers memorandum 
by demonstrating the absence any realistic threat to the 
ambient standards. The fundamental purposes of moving to a 
Level III analysis are to (l) assure the overall ambient 
equivalence of the trade and (2) to ensure that the trade 
will not cause or contribute to ambient air quality viola
tions. In this case, as shown in Table 1, Level II modeling 
and sound professional judgment clearly show that air 
quality will improve substantially at all modeled receptors 
as a result of the trade. (Out of 2,266,650 model output 
values, only an estimated 88 show an exceedance of the Level 
II significance values. The overwhelming majority of model 
output values show improved air quality as a result of the 
proposed bubble.) Further, the spatial configuration of so2 sources at the Ponca City Refinery and other area sources 
leaves little doubt that these few predicted exceedances of 
the Level II significance values could not reasonably be 
suspected of causing or contributing to violations of 
ambient standards. Analysis of the meteorological data 
sho~s it to be extremely un!ikely that existing sources 
would be contributing to any appreciable degree during the 
few localized episodes of significant impact from the trade. 

DEC 18 '89 10:51 PAGE.008 
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In this part.icular sitl..lation, the case by case methodology 
called for by EPA's Emi~aions Trading Policy (SGe 51 FR 
4.::H~45) leade Conoco to the conclusion that a Level I I I 
modeling analyai~ would not be productive and is not re
quired as a condition to EPA's approval of a SIP revi~ion 
which all parties, including EPA, have described as clearly 
beneficial !or air quality in Ponca city. 

Construction of the new sulfur plant to be authoriz~d 
through this SIP revision has bean com.pl~ted in &ccordance 
with a proper state con~~ruction permit and will b~ raady to 
startup in early January. Operation of this vital new unit 
will enable Conoco to recover up to 20 long tons per day of 
sulfur from refinery fuel gas -- sulfur which would other
wise be converted to 40 tons per day of sulfur dioxide 
emissions. Level III modeling will cost tens of thousands 
of dollars, will take several man·weeks to complete and 
would substantially delay the planned startup of the unit. 
The dubious value of Level Ill modeling in this case does 
not appear to justity these costs and delays. 

sincerely, 

:::-;~~4;,~£!;._) 
.~ v d~ 
Rill Bridwell 
Chief Engineer, Environmental Division 
Pouca City Refinery 
Conoc:o Tnc. 

/dp 
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