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Sierra Club, Northeast Chapter
3417 Hermitage Rd. East JUN (1995
Jacksonville, Florida 32277

COWER
ARK

RUREAU OF
Re: St Johns River Power Park (SIRPP) AR REGULATION
Jacksonville Electric Authority (JEA)
Petition on Amendment of Permit PSD-FL-(HU

Dear Ms. Stanko:

Thank vou for the opportunity to provide you with additional information on JEA's proposal to ce-firc a
blend of petroleum coke and coal at SJRPP. [ have attached the information vou requested along with an
explanation of JEA's actions 10 assure no emission increases of regulated pollutants from the burning of
the petroleum coke and coal blend.

SJRPP operates under the provisions of the Florida Power Plant Siting Act (PPSA) and the Prevention of
Significant Deterioration (PSD) permit program. Prior (o receiving our original PSD permit (Attached),
we had to demonstrate that under maxintwm operating conditions SJRPP would not significantly impact
Air Quality in the Jacksonville Area as well as the Okeefenokee Class | arca. In order to remain within
the current PSD air emissions limitations, JEA has committed (0 no increase in regulated air emissions
due to the co-firing of petroleum coke and coal bicnds.

To assist you in preparation for our upcoming mecting | would like to provide Lhe following information
in response to your petition.

Statement of material facts disputed by petitioner:

1. JEA proposes to blend petroleum coke and coal by weight.  Our test burn was performed on a
weight basis. The confusion arises from the fact that our cmission limits are based on a heat
input basis.. (1bs’MMBTU). Since petrolcum coke has o shghtly higher heat content per pound.
20% by weight is equal to approximately 24% by heat input. 1t is noted that petroleum coke
rescmbles and handles like ceal.

2. Since petrolcum coke is a solid material with the same characteristics of coal. the pollution and
safety controls we employ to handle coal will be used for the handling of petroleum coke.

3. It is noted that our test burn was primarily for operational purposcs Lo assure we could burn
petroleum coke within operational parameters. For that reason our scrubber removal efficiency
during the test was bascd on our current permit provisions. To assurc that our emissions are not
increased during the proposed co-firing of petrolcum coke and coal, we are agreeing to permit
conditions that will require greater scrubber removal efficiency than currently required. This will
result in no increase in emissions.

4. The scrubbers at SJRPP are designed to mect the scrubbing requirements of the PSD permit.
JEA is accepting a permit revision Lo increase the required scrubber removal efficiency during the
proposed co-firing of petroleum coke and coal. The test burn was conducted under the existing
permit conditions which requires a minimum of 70% SO2 removal cfTiciency as compared 1o the
proposed minimum SO2 removal cfficiency of 75 .86%.

11201 New Berlin Road (32226) ¢«  P.C. Box 26888 . Jacksonville, FL 32218-0888
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5. SJRPP was designed and permitted to burn a wide rapge of coals. Permitted sulfur content of
those coals range from 0.5% to 4.0%. The current permit requites JEA to increase scrubber
efficiency as sulfur content increases. This efficiency ranges from a minimum 70% to a
maximum of 90%. JEA is accepting a permit revision which maintains the maximum sulfur
content of the petroleum coke/coke blend to no more than 4.0%. [n addition we have agreed to
increase the minimum scrubber efficiency to 76% and the maximum io 92% while burning the
blend.

6. Prior 1o our permit revision submittal. carbon monoxide (CO) emissions from burning
petroleum/coke blends from several power plants similar to SIRPP were examined. During
normal operations the data indicated no difference in CO emissions between the burning of coal
and the burning of petroleum coke/coal blends. It felt that similar results will occur during
normal operations at SJRPP. It is noted that combustion was not optimized during our test burn.
We feel that CO emissions during normal operations will be much lower than the test burn and
similar to units currently burning petrolcum coke/coal blends.

It is noted that we maintain continuous CO monitors on the SJRPP units. CO data submitied to
the DEP indicates that our €O levels while burning petroleum coke were in the range of those
levels observed whilc burning only coal during 1995, We have agreed to submit quarterly
continuous emissions data for CO to the DEP for a period of two years to show the range of CO
emissions experienced during each quarter. For added assurance we have agreed to semi-annual
CO stack tests for the first two vears and annually thereafter. :

Statement of precisely the action the petitioner wants the Department to take:

One point which may be causing significant confusion is our test burn results. It should be noted that this
test was for operational purposes and was not designed to optimize pollution emissions. Qur 10 years of
operational experience with our pollution control systems gives us reasonable assurance that we can
increase our removal efficiency to meet the proposed permit requirements. We have EPA certified
continuous emissions monitors (CEMs) on the SJRPP units. These monitors are used to confirm both our
actual SO2 and NOx emissions and well as our scrubber removal efficiency. These monitors are required
to be in operation during all boiler operations and can verify compliance with the proposed permit
conditions on a instantancous basis.

Thank-vou again for the opportunity to provide this additionai information. If you wish any explanation
of this material prior to our meeting. please give me a call a1 632-6245.

Very truly yours,

Richard Breitmoser
Vice-President
Environmental Health and Safety Group

cc: Buck Oven. FDEP
Jeff Brasswell, FDEP
Al Linero, FDEP )
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Mr. Richard Breitmoser, P. E.

Division Chief

Research and Envirormental Affairs Division
Jacksonville Electric Authority

P. 0. Box 53015

233 W. Duval Street

Jacksonville, Florida 32201

RE: 5t. John's River Power Park PSD-FL~-010
Dear Mr. Breitmoser:

This letter is in response to your May 12, 1986, request for coal terminal
and blending modifications at the above-referenced facility permitted on
March 12, 1982, by EPA Region IV. The Florida Department of Regulation
(FDER) published a public notice announcing the proposed coal handling
modifications on July 28, 1986. No comments were received and the FDER
subsequently recammended that the PSD pemmit be modified.

In. addition to the above, we have reviewed recommendations from The
Department of Health, wWelfare, and Bio-Envirormental Services (City of
Jacksonville, Florida) dated July 1, 1986, regarding opacity and control
of fugitive emissions fram shiploading, and subseguent recammendations
from vour office dated August 27, 1986, regarcing emission limits and
testing of non-stack emission points. In response to these reccoomen-—
cations and communications with the FDER, your PSD permit (PSD-F1-010) is
herepy modified as follows:

-+ The second paragrapn of Concition oI Approval No. 3 is cnanged from the
existing wording regardiinc compliance testing of particulate emission
noints o the following:

"""-\.-.u-~-u reste cnall ke merfarmas £Ar omiceginn 'Yﬁ'rni': mhree [3)

——————— e R AR e

:1:0u:n nineteen (19) of revised Tanle 6 for ccmollance purposes.

If the opacity limits are not mez Zor those sources that

exnaust through a stack, permit compliance snall be determined

on the basis of mass emission rate tests.”
2. Table 2 of the final determination is replaced by revised Table 2 (enclosed).
3. Table ¢ of the final determination 1is replaced bv revised Table 6 {enclosed).
4. All reference to Table 2 and Table 6 in Conditions of Approval numbers

2, 3, 4, and 5, as contained in the March 12, 1982 PSD permit, shall be
construed to pertain to the enclosed revised Tables 2 and 6.

NOV 17 1986

BAOM
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Please be advised that the modification to your PSD permit herein described
shall became a binding part of permit PSD-FL-010. This pemit modification
shall became effective upon receipt of this letter, unless you notify us of
vour unacceptance of the conditions contained herein within ten (10) days
afrter receipt of this letter.

If you have any questions regarding this permit modification, please contact
Mr. Wayne J. Aronson, Chief, Program Support Section, at (404) 347-4901.

Sincerely yours,

/s/ Lee A DeHihns, II1
Deputy Regional Administrator

Jack E. Ravan
Regional Administrator

Attactments: 2
ce: Mr. Clair H. Fancy

Deputy Bureau Chief
Florida Department of Envirommental Regulation



Table 6, Allowable Emission Limits (Revised: From PSD Permit) (lb/houz: 1b/MMBtu)

PM
. (Revised Opacicy
. Emission Unit S0, NOy original) ({Percent)
%
. -l
1. Stean Generating 'Boiler No.l 4.669.; 1.686; 184 20
(6,144 MMBtu/hrf maxXimum heat input) 0.76 0.6 0.0
(30-day
rolling
avegrage)
z. Steamw Generating Boiler No. 2 4,66%; 31,686 184; 20
(6.144 MMDtu/hr maximum heat input) 0.76 0.6 0.0}
(30-day
rolling
average)
3.  Auxiliary boilers (254 MMBtu/h: 203; 25.0; 20
maximum heat input total) 0.8 0.1
4. Ship Unloading (2 Grab ﬁuckets)' l.0 10
5. Feeders to Conveyor A 0.112 - 10
(2 Wet Suppression points)~ )
6. Conveyor Transfers 1 & 2
(2 points)*~ 0.57 - 10
7. Conveyor Transfer 3, 4, 5 &
D to D by-pass (4 points)*® 2.6 10
n. Conveyor Transfers 6 & 7 (2 points)™* ) ' 1.0 10
9. Traveling Stacker (3 pointe)™ 0.8 10
10. Bucket Wheel Reclaimer (2 points)™ 0.6 1o
11. 5ship unloading facility coal 1.6 10
storage pile
1Z2. Coal handling transefet points
enip unloacding facility ceal
rile (8 points)*" l.e e
~2. ®Rail car unloading {Rotary Dumpec: ‘ 5 1o
14. CToal mandling tzansfer points %{each) 10
(6 wetl BUPPIeEBELON POints)
15. Coal handling transfer points 0.1l{each) 10
{11 dzy collection)
16. Coal storage at plant* 0.5 10
(10 acres active} :
17. Coal storage at plant" 0.02 10
{2 to l3-acre inactive piles)
18. Limesgtone unloading 0.1 10
(zail dumper)
i
19. ULimegtone transfer points O.%2(each) 10
20. Cooling towers €7 (each N/R
tower)

*= PReviged emission unit, May 1986.
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«  Table 2. rugitive Emissioms and Contzol Summary (Reviged: Pzom PSD Permit)
+ - -

Feaisgions
"—jovﬁnl‘____g TYpe Ampuynt Factatr Contzol Technique widBE/De
1 Ship unlcading* 2 Crab Bucxaers 2.200 Tons/nt ©.0016 1b/Tone 70.0% Suppression, 0.13

1 Enclosure
b4 Feeders to Cone 2 Peoints 2.200 Tons/nr C.0001% 1b/Ton 15.0% . Suppresslion, 0.02
veyotr AT . Enclosure
i '
b] Conveyer Ttans- 3, 2 Peints 2.200 Tons/nhr 2.00007 1bh/Ton=" 55.0% sSuppreszion 0.07
fers, 1 and 2« Enclosure
4 Conveyor Trans- 4 Poincs 2.200 Tens/hr 0.0011E lb/Ton+~ 75.0% Enclosure, 0.32
tegs 3, 4, 5 Conditiened
and D to D N Matezial
by-pass*" .
5 Conveyer Trane- 2 Poince 2.000 Tona/ht ©.00106 1b/Tonse 75.01 Enclosute, 0.1
fers & and 7~ Conditioned
Material
[ Travaling Stacker= 3 Points: .
1 Point 2.200 Tone/he 0.00031 lb/Ton 75.0% Enclosure, 0.02
* Conditioned
Material
1 Point 2.200 Tons/nt ©.0003% lb/Ten T%.0% Znclosura, 0.2)
Conditieoned
Material '
1 Point 2.200 Tona/nt 0,00017 1b/Ton B.O% 6.0%
? Bucket Wheel 2 Points 2,000 Tons/ht 0.0004) 1b/Ton~" 75.0% Enelosurs, 0.0
Reclaimer™ Conditioaed
Raterial
[} Ship-Unlosding Active 30 Aeres 13 1b/Aczesday? (y0n) Werting Agent .20
Facility Coal
Sutge Plle
% . Coal Handling ? Points 2.200 Tons/Hr. 0.0004) 75.0% Zncliesurs, 0.2}
Transter Points - lbs/Toa>* Conditioned
Ship Unloading Material
Facility Ceal
Pile*
10 Rail Car Unloading Rotary Dumsper 10.000 Tons/Day 0.4 1b/Tog? (y?t)bA Wel Suppression 0.63
i1 Coal Handling 2 Pointcs 10.00C Tons/Day 0.2 1b/Tent {99, .9\ Dty Collactrion c.02
T:ansler Points
12 Coal Handling 2 Poinzs 1,300 Tons/Day 0.2 lb/sTon€ (¥9.9v3%  Dry Collection c.0%
Tranafer Points
2]l Coa. Handl:ing & Poincs >.30C Tens/Day C.: lb/Ton® (y7v) 2 Wet Suppressio:c C.62
Ttanntfer Poincs
14 Coal Handling ? Points <,00C Tons/Day 0.2 lb/Tonf (99.9%)°0 Dy Collection G.0¢
STiansfert Points
1% Zoal Stetage ACtive 1C Aczes L3 lb/Acre/day? {yov)? Wetling Agent .07
AL TLARLT
e Coal Storaqe 2 Inactive 12 Acres 1.5 lo/Accesday? (y91)d Wetling Agent ¢.002
A Plant- Pilas
17 Limestone Ral]l Duamper 750 Tone/Day 0.4 1b/stend (700 . Wetl Supptession 0.0%
Unloading
1% Limwestone Transter 1 Polnt 750 Tons/Day 0.2 1b/Tond [ey.9v)b Dry Collection 0.001
1Y Cooling Towarns Drifte 2 x 2431.%00 51.4%0 ppm sollds %.%98L Drifr Elim- 12.646
gal/ain (maximum) (40 ination
< 50 miczons
diametaer)
20 Selid wamre Active 10 Acres 11 lb/Acze/days (90v )4 wWetting Agent 0.07
Disposal Area
= Eevised process ﬂfk!llllibﬂl. May 1986, 4. Pedeo, 1977,
-« Weilgnoed 4verage based on 1.500 and 700 STPH snhip unloaders. b, Stoughton. 1930.
T* Avecage of emission factors f{or individual sources. c. EPA. 1979,

C400bIOSO8EE ) PM
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"ol aagtt™ REGION IV

JAS COURTLAND STREET
ATLANTA. GEQRG!A 30385

]

i

PSD~FL~010

PERMIT TO OCNSTRUCT UNDER THE RULES FOR THE
PREVENTION OF SIGNIFICANT DETERIORATION OF AIR QUALITY

Pursuant to and in accorddnce with the provisions of Part C, Subpart 1 of
the Clean Air Act, as amended, 42 U.S.C. §7470 et sed.., and the regulaticns
promuilgated thereunder at 40 C.F.R. §32.21, as amended at 45 Fed, Reg. 52676,
52735-41 (August 7, 1980),

Jacksonville Electric Authority
P.0. Box 53015

233 W. Duval

Jacksonville, Florida 32201

is hereby authorized to construct/modify a stationary source at the following
location:

St. Johns River Power Park
Duval County, Florida

UM Coordinates: 446.9 Km East - 3366.3 Km North

Upon completion of this authorized construction and commencement of
operation/production, this staticnary source shall be operated in accordance
with the emission limitations, sampling requirements, monitoring requirements
and other conditions set forth in the attached Specific Conditions (Part I)
and General Conditions (Part II).

MAR 1921982

This permit shall become effective on

If construction does not cammence within 18 months after the effective
date of this permit, or if construction is discontinued for a period of 18
months or more, or if construction is not completad within a reasonable time
this permit shall expire and authorization to construct shall beccme invalid.

This authorization to construct/modify shall not relieve the owner or
operator of the responsibility o camply fully with all applicable provisions
of Federal, State, and Local law.

MAR 12 1882
Date Signed

Regional AdminiStrator
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Please be advised that a violation of any condition issued as part of
this approval, as well as any construction which proceeds in material
variance with information submitted in your application, will be subject
to enforcement action.

This final permitting decision is subject to appeal under 40 CFR §124.19
by petitioning the Administrator of the U. S. EPA within 30 days after
receipt of this letter of approval to construct. The petitioner must
submit a statement of reasons for the appeal and the Administrator must
‘decide on the petition within a reasonable time period. If the petition
is denied, the permit becomes immediately effective. The petitioner may
then seek judical review.

Authority to modify this facility will take effect on the date specified
in the permit. The complete analysis which justifies this approval has
been fully documented for future reference, if necessary. Any questions
concerning this approval may be directed to Dr. Kent Williams, Chief, New
Source Review Section, Air and Waste Management Division at (404)
881~4552.

Sincerely yours,

Enclosures




Tabie 1. IMISSIONS SUMMARY QF THEZ 290P0SeEl JEA
POWER GENERATING 3LANT

- PSD
) Significanca
‘1lytant Potential Emissions” Lavels
(Tons per Year) (Tens per Year)

SCJ2 41,800 140
oM 1670 ‘ 25
NO 32,700 40

X
oo 2,870 100
voC 28b a0

dogtanzial amissions calcylations are 2asad sn a2 csntinuous
maximym operating cinacity.

bAoolicant estimatad 0.0005 1b VOC/MMBtu (27 =2ns/yr) average amissions
rate ‘rom the boilers.
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Type

Table 2. Fugitive Emi

Amaunt

Ship Ualoading

Ship Unluading
Teansler Polute

Ship lnlosding
Tiansler Polults

Ship Unluasding
Fuctlloy Train

Ship Unloading
Facilhty Caal
Surge Plle

Quil Cor Unloading

Cosl luud)ing
Teansler Polnte

* foal Muadling
Tranuler Foints

Cuoal linndiing
Transler Polnts

Coal Mandling
Tinnaler Polinls

Coal Si1orage
st Flaant

Coal Sturage
at Plant

Limecstone Unloading
Limcutone Transfer

Couling Towcrs

S5a0lbd Waste
Maponal Arca

Grab Buchet

6 Pulnts

} Polnts

Loading Shed

Act lve

Rotary Dumper

1 Polnte

1 Polate

4 Polnte

! Yolnla

Act ve

2 Inactive Plleas
Ratl Dumper
I Folnt

Detln

Act Fve

u Peden, 1917
b Steaphaan, V910D
vooHNLra, 1M

Faviorn

10,000 TousfDay
10, ) Tons/Day
10,000 Tons/Bay
10,000 Tous/llay
0 Acvee
10, 800 Tons/Day
10,000 Tone/Ouy
1,30 Tunn/Duy
3,300 Tous/Day
5,000 Tonlllln.y
B Accea

15 Acres
150 Tona/Ouy

150 Tone/Nay

0.4 1W/lann’
0.2 1/ Tout
0.2 1L/ Noent
0.4 Iltl'l'onn'
1) I/ Acre/Day®
0.4 IB/Ton®
0.2 ¥/ Van®
0.2 10/ Tunt
0.1 in/Yont
.2 infTan®
1Y U/ Acsefiye

3.5 Ib/acre/Day®
0.4 1b/Tons

0.2 I/ Ton®

7 x 241,500 gal/abn 31,450 ppa sullide

I Ayen

(mantmum) (402
<50 mlcrone

diamerer )

1Y I/ A fDayt

CGural

(99.95)0
(99.93)0
(9;1)5
;99.9x)b
(JuL)s
9k
(99.91)b
(99.97)4
(911)b
(49.91)k
(90K

(¥91)*
T
(99.91)0

9. 996X

(902)*

1hs and Control Summary

devhamlyne

-

By Callevciton nn Huppeisy

Bay Collectinn

Wel Suppresslon

Uiy Colleciiun

et boag Agend

Wet Suppreeslon

iy Colleciion

Dy Collectbon

et Suppicasilion

My Collection

Hettdng Agend

Hett ing Agont
Wil Suppression
iy Collectlon

hily Vidminstioru

Hert lng Apend

Tl nnlaonns

(Laamn [l )

[1 8

L v,

A

U2

.20

(174

-8

N

113

0%

[1]]

.05

.00

n.447
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Tapie 3. CLASS | [MCREMENT ANALYSIS

i

Ma x imum PSh
Class . class |
“aliycant/ increment zansumoticn increment
iveraging ctime . (ug/m*) (ug/m3)
sq,
3-aour 19 23
24-nour _ 4 3
annual <l 2
oM
24-hour <l ]
annuyal <l 10

*These values include contributians from all increment cansuming sources
witnin 100 kilometers of the Class [ area including the proposad JEA
electric steam generating station. Five years of metearological data

was used in the analysis; therefore, these values resresent the hignesz,
secand hignest concentrations,




Table 6. ALLOWABLE EMISSION LIMLES
(1b/hour; V1b/MMO tu)

storage pile (30 acres)

Emission UnTt ' S0, NOx PM Opacity
(Percent)
L Steam generating boller no. 1 4,669; J,686; 184; 20
(6,144 WMBtu/hr maximum heat tnput) 0.76 0.6 0.0)
(30 day rolling average)
2. Steam generating boller no. 2 4,669; J.0b6; 184; 20
- (6,144 MMBtu/hr maximum heat input) 0.76 0.6 0.03
{30 day rolling average)
3. Auxiliary ballers (294 MMYtu/hr 203; 25.0; 20
maximm heat input total) 0.8 0.1
4. Ship unloading (Grab Bucket) -0.32 10
5. Ship unloading transfer points 0.1 (ea.) 10
(6 dry collection polnts?
6. Ship unloading 1.5 1]
{3 wet suppression points)
7. Ship unloading facility train 0.2 10
(1oading shed)
8. Ship unloading facility coal 1.6 10



Table 6. ALLOWABLE EMISSION LIMIIS

{1b/hour; 1b/MMBtu)

(continued)
Emission Unit S0, NOy PM T Opacity )
- {Percent)
9. Rall car unloading (Rotary Dumper) 5 10
10. Coa) handling transfer points 5 (each) 10
{6 wet suppression points)
11. Coal handllng_transler points 0.1 (each) 10
n dry collection)
12. Coal storage at plant 0.4 1]
(B acres active)
13. Coal storage at plant 0.1 0
(2-15 acre inactive piles)
14. Limestone unloading 0.1 10
(rail dumper)
15. Limestone transfer points 0.4 (each) 10
Cooling towers 67 N/A

6.

{each tower)



II.

III,

Final Determination .
Jacksonville Electric Authority
PSD-FL-01Q

Applicant

Jackscnville Electric Authority
P.0. Box 53015

233 W. Duval Street
Jacksonville, Florida 32201

Location

The Jacksonville Electric Authority (JEA), in cooperation with
Florida Power and Light Company (FPL), proposes to construct a
new power generating facility consisting of two 600 megawatt
(MW) coal-fired steam generating units in Dyval County,
Florida. The construction site, known as the St. Johns River
Power Park, is located adjacent to the existing JEA Northside
Generating Station, approximately 15 kilometers northeast of
downtown Jacksonville, Florida. The UM coordinates of the
proposed source are 446.9 kilometers east and 3366.3 kilameters
north. o

Project Description

The applicant proposes to construct a new power generating
station consisting of two 600 MW turbine—generator units powered
by two pulverized coal-fired steam generators (boilers), two
auxiliary boilers, and coal, limestone, and fly ash handling
facilities. The two proposed steam generators will fire a
maximm of 6144 million Btu's per hour (MMBtu/hr) each or
approximately 292.6 tons per hour each of a medium bituminous
coal having a minimum higher heating value of 10,500 Btu/lb. Of
the coals under consideration, the maximm sulfur content coal
has 4.0 percent sulfur by weight,

Tuo 127 WBto/hr auxiliary boilers will be utilized to provide
start-up -and shutdown capability for the two turbine-generating
units. The auxiliary boilexs will be fired with No. 2 fuel oil
having a maximm sulfur content of .76 percent by weight (wt. %)
and an approximate heating value of 19,500 Btu/lb.



Jacksonville Electric : ' PSD-FL~310

The cooling system will consist of two counterflow natural draft
cooling towers located at the north end of the plant,

The ccal handling facility provides for water delivery of coal
by ocean—going barge or ship to a marine terminal located on
Blount Island, Florida where a 30-acre coal surge pile will be
operated. The coal will be transferred from the marine terminal
to the proposed plant site. The facility also will be capable
of receiving direct rail car cocal shipments. The cwal handling
equipment at the proposed plant site includes a rotary car
dumper, yard area coal storage, transfer system, ccal silos, and
tripper floor distribution system. On the average, less than
10,000 tons per day of coal will be unloaded at the proposed
source.""

Limestone will be delivered to the proposed source by rail and
stored in an open pile or day storage silos.

Source Impact Analysis

PSD regulations amended in the August 7, 1980, Federal Register
require that a new fossil fuel-fired steam electric plant with
potential emissions of 100 or more tons per year of any
pollutant requlated under the Act undergo a PSD review for each
pollutant which results in a significant net increase in
emissions. Table 1 presents an emissions sumary for the
propcsed new source. The proposed new source has potential
emission increases of sulfur dioxide (SO,) and other
pollutants of greater than 100 tons per year and significant
increases in particulate matter (PM), nitrogen oxides (NOy),
carbon monoxide (Q0) and SO;. Therefore, a PSD review is
required for SO, NOx, P, and Q0. A full PSD review

consists of the following: :

A. A demonstration that Best Availabile Control
Technology (BACT) is being applied to all facilities
alutt:.ng 802; ™, mx, and QO;

B. An analysis of existing air quality;

C. A dempnstration that the source will not cause or
contribute to any NAAQS viclations;
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D. A PSD increment analysis;

E. A growth analysis;

F. An analysis of impacts on soils, vegetation, and
visibility; and

G. A Qlass I area analysis

The proposed new source will be located in an area considered
attaimment for all pollutants under review. A non-attainment area
for ™M is located in the vicinity of Jackscnville, Florida,
approximately 9 kilameters from the proposed new source at its
closest point. Also Dywal County is nonattaimment for ozone. The
source however, has insignificant emissions of VOC and therefore is
not subject to review for this pollutant.

The JEA's application was considered complete prior to August 7,
1980. It should be noted that Table 1l in the Preliminary
Determination and the Public Notioce misrepresented emissions
estimates for SO, NOx, O, and PM (pounds per hour in place of
tons per year), Table 1l of this determination correctly summarizes
these emissions rates. A notice of correction was published for
public information.

A preliminary determination and public notice were made previcusly
regarding the proposed construction. Subsequent design
modifications to the plant necessitated the issuance of revised
preliminary determination. Where necessary, additional analysis of
emissions, controls, etc., were provided by the applicant. This final
determination correctly reflects the design of the proposed power
generating station.

A, DBest Available Control Technology (BACT)

Paragraph (i)(9) of the August 7, 1980 PSD requlations exempts
this source from paragraph (j) of the requlations. Instead,
paragraph (j) of the June 19, 1978 PSD requlations applies.
Therefore, BACT must be applied to all emission units emitting
SO;, M, N0y, and QD because allowable emissions of these
pollutants are greater than 50 tons per year. '
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Sulfur Dioxide

BACT must be applied to the two proposed steam generators
(boilers) and the auxiliary boiler to control SO emissions.

The applicant proposes to install a lime/limestone flue gas
desulfurization (FGD) system on each of the proposed steam
generators as BACT for SO2. The SOy removal efficiency of
single FGD system is 90 percent (.76 lb/MM Btu SO emissions
determined in a 30-day rolling average). The applicant will
maintain a minimum 70 percent control efficiency consistent with
the NSPS requirements for steam generating electric plants (40
CFR 60 Subpart Da) when emission rates are below 0.6 lbs/MMBtu.

Two other emissions control systems, a lime/limestone FGD with a
95 percent SOz removal efficiency and a lime spray drying FGD
with a 90 percent SO7 removal efficiency, were examined. The
incremental cost of the higher efficiency lime/limestone FGD
system was determined not to be cost effective with respect to
the resulting improvement in air quality. The lime spray drying
FGD system also was rejected on the basis of econamics and the
existence of unfavorable operating experience. The New Source
Performance Standard (NSPS) for electric utility steam
generation was promulgated June 11, 1979. The NSPS limits SO
emissions to 10 percent of potential S0, emissions and a
maximm emission rate of 1.2 lb/MMBtu heat input except when the

. emissions are less than 0.6 lb/MMBtu. At the latter emission
rate, a minimum of 70 percent reduction (30 percent of potential
emitted) in potential S0, emissions is required. The
percentage reduction in potential SO, emissions is dependent
upon the sulfur content of the coal. The proposed SO control
system meets all requirements of the NSPS for electric utility
steam generation stations for the control of SO) emissions. A
continuous monitor for sulfur dioxide emissions will be
installed in the flue of both steam generators in accordance
with 40 CFR 60.47a. The above emissions control system
represents BACT for SOp emissions fram the two proposed steam
generators.
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Auxiliary boilers will be fired with a maximum .76 wt. % sulfur
fuel 0il. The SO7 emissions from the auxiliary boilers are
small when compared to those of the main units. BACT for SO;
emissions from the auxiliary boilers has been determined to be
the firing of a maximum .76 wt.

Particulate Matter

Application of BACT is required for the emissions of PM from the
two steam generators (boilers), auxiliary boilers and coal, fly
ash, and limestone handling facilities,

BACT for MM emissions fram the two steam generators has been
determined to be the installation of an electrostatic
precipitator with a PM removal efficiency of 99.78 percent (.03)
1h/MMBtu). Two alternative systems, an electrostatic
precipitatior with a PM removal efficiency of 99.85 percent (.02
lb/MMBtu) and a fabric filter with a PM removal efficiency of
99.85 percent (.02 lb/MMBtu), were examined in the BACT
analysis. The higher efficiency electrostatic precipitator was
determined not to be cost effective with respect to the
resulting improvement in ambient quality. The fabric filter
system also was rejected on the basis of economics and the
existence of unfavorable operating experience. The NSPS for
electric utility steam generation limits PM emissions to .03
lb/MMBtu heat input. The proposed PM emissions control system
meets the NSPS requirements for control of PM emissions. A
continuous opacity monitor will be installed in the flue of both
steam generators in accordance with 40 CFR 60.47a. The above
system has been determined to be BACT for PM emissions from the
two steam generators.

Control and collection of particulate matter emissiocns from the
coal handling system will be accomplished by several different
methods including totally enclosed conveying systems, water
spray dust collection systems, and dust collection systems
utilizing fabric filters.

Control of fugitive dust fram limestone handling will be
accamplished by the use of totally enclosed conveyors, fabric
filter dust collectors, and wet suppression systems.
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Fugitive fly ash emissions will be controlled at all transfer
and discharge locations by fabric filters. The handling system
utilized to transfer fly ash to and from ash storage silos is
enclosed and exhausted to fabric filters. Transfer from silo

storage will bte through gravity feed chutes to covered trucks
for disposal in landfills or for sale.

Fugitive dissolved and suspended particulate emissions from the
cooling tower will be controlled by high efficiency drift
eliminators. Table 2 presents a fugitive emissions and control
summary.

The above emiZsion control systems represents BACT for fugitive
emissions,

BACT for ™M emissions fram the auxiliary boilers has been
determined to be the firing of No. 2 fuel oil with a maximm ash
content of 0.01 wt. §. Therefore, no air pollution control
equipment for the purpose of PM reduction is warranted.

Nitrogen Oxides and Larbon Mcnoxide

BACT must be applied to the two steam generators and the
auxiliary boilers to control NOy and CO emissions. Emissions
of NOx and OO resulting fram the cambustion of coal is
dependent cn boiler design, the amount of excess air in the
combustion chamber, flame temperature, burner spacing and burner
design.

The applicant proposes to use combustion controls and modern
boiler design for a maximum NOy emission rate of 0.6 lb/MMBtu
and to minimize (O emissicns.

Analysis of Existing Air Quality

Paragraph (i)(9) of the August 7, 1980 PSD regulations exempts
this source from paragraph (m)(l) of the regqulations. Instead,
paragraph (n) of the June 19, 1978 PSD requlations applies.
Therefore, an analysis of existing air quality for SO, ™M,

NOy, and QO is required as deamed necessary by the
Administrator because the allowable emissions increases of these

pollutants are greater than 50 tons per year.
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An air quality analysis, using meteorological data from the on
site monitoring program, determined the maximum pollutant
cancentrations at the monitoring site when the contributions
fram large existing sources of pollution were negligible. The
sources were the JEA Northside plant and the St. Regis Paper

. These maximm background pollutant concentrations were
determined to be representative of the existing air quality in
the region of the proposed source. All monitoring, data
collection procedures, and mdeling analyses were conducted
using EPR-approved techniques. The monitoring data was utilized
in the NAAQS analysis in projecting the maximum ambient air
concentrations of each pollutant under review. The results are
shavn in Table 3. ,

NAAQS Analysis

The EPA-arproved dispersion models CRSTER (modified for use with
multiple point scurces of emissions) and ISCST were utilized to
agsess the total ambient air concentrations of S0;, B, NOy

and QO within 50 Jm of the proposed plant site. Meteorological
data for the years 1970 - 1974 were cbtained from weather
stations located at Jacksonville Internaticnal Airport (surface
date) and Waycross, Georgia (upper air observations). The
metecrological data was determined to be representative of the
weather conditions at the proposed construction site,

An emissions inventory of all increment consuming and other
sources within 50 km of the proposed plant, and new sources
within 100 km of the nearest Class I area was compiled. For the
purpose of the modeling analysis, the main steam generating
units were considered to cperate continucusly. This is a
conservative assumption because the plant capability factor is
expected to be no greater than 74 percent.

An initial modeling anlysis determined that the 1973
metecrological data represented the "worst-case” year assuming a
100 percent plant load. Additional modeling at 75 percent and
50 percent load showed that a 100 percent continuous cperating
load resulted in the highest ground level concentrations.
Therefore, the more detailed analyses were conducted using the
emission parameters for the 100 percent load level. All
modeling was conducted using EPA-approved modeling techniques.
All stacks were modeled at Good Engineering Practice (GEP) stack
height. No downwash is expected to occur as a result of
turbulent building wake effects because all stacks meet GEP
stack height.

[
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The maximum ambient air concentrations for the pollutants under
review were determined by modeling emissions from the proposed
new source along with emissions from the JEA Northside plant and
ST. Regis Paper Company. The maximum concentrations obtained
from the mdeling analysis were added to the maximm background
concentrations (which did not include contributions fram the St.
Regis Paper Campany or the JEA Northside plant) to obtain the
maximm ambient air concentrations of each pollutant under
review. This analysis is considered conservative because both
the maximum monitored background and mcdeled concentration were
not located at the same geographical point. The results of the
NAAQS analysis are presented in Table 3,

A modeling analysis was conducted to determine the impact of PM
emissions (including fugitive PM emissions) from the proposed
new source on the PM non—-attainment area located in downtown
Jacksonville, Florida. The maximum impacts were projected to be
belowlug/&nsmanamua.laveraqeand5ug/m3ma24-hr
average. These values are below the PSD ambient significance
levels as defined in the June 19, 1978 PSD requlations, 43 FR
26358. Therefore, the proposed new source will not -
significantly impact the PM non—-attaimment area, in compliance
with the August 7, 1980 PSD requlations paragraph (£)(4)(a).

The VOC emissions from the proposed new source are not expected
to impact the ozone non—attainment area located near

Jacksonville, Florida. Presently, no EPA-approved dispersion
models exist with which to model ozone emissions (of which VOC

is a precursor). The VOC emission levels from the proposed new
source are gmall and not expected to significantly impact the
ozone non-attainment area under any metecrological conditions.

Increment Analysis

The models and meteorology for determination of PM and SO
increment consumption were the same as those discussed in the
NAAQS analysis (abowve). All increment consuming sources
potentially affecting the ambient air quality in the area of the
proposed new source were included in the modeling analysis. No
violations of the Class II increment standards were predicted.
The results are presented in Table 4.
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E.

G.

Growth Analysis

The proposed new source is expected to directly employ about 400
pecple. Most of these workers will came from the local work
force. No air quality impacts resulting from industrial, .
cammercial, or residential growth associated with the proposed
new source are expected.,

Soils, Vegetation and Visibility Analysis

No soils vegetation or visibility impacts are expected to occur
due to emissions fram the proposed new source because of the
relatively small increase in ambient pollutant concentrations.

Class I Area Analysis

The nearest Class I area to the proposed new source is the
Ckefenckee Swamp whose borders are located between 61 and 73
kilameters in a northwestly direction. The models and
meteorclogy used in the increment and NAAQS analyses were
utilized to predict the maximm SO2 and PM increment
consurption at the borders of the Class I area. All increment
consuming sources potentially impacting the Class I area were
included in the modeling analysis. Five years of meteorological
data were modeled. No violations of the Class I increments were
predicted. The results are presented in Table S.

No impacts on Class I area soils, wvegetation or visibility are
expected due to the low level of ambient air concentrations
projected in the Class I area for any pollutant under review.
The results of this analysis have been forwarded to the Federal
Land Managers responsible for this Class I area for comment.

Conclusion

EFA proposes a final determination of approval with conditions
for construction of the steam ~ electric generating station
propesed by the Jacksonville Electric Authority. This final
determination is based on the application received May 28, 1980
and additional information submittals dated July 8, 1980,
November 26, 1980, March 6, 1981, July 30, 1981, July 31, 1981,
September 8, 1981, September 21, 198l and October 21, 1981, The
application was determined to be complete as of July 9, 1980.
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Approval to construct is contingent upon the following
conditions;

1.

3.

The proposed steam generating station will be constructed
and operated in accordance with the capacities and
specifications contained in the application.

Emissions will not exceed the allowable emissions listed in
Table 6 for SOp, PM, and NOy.

Campliance with the allowable emission limits for emission
point 1 and 2, in Table 6 will be demonstrated with
performance tests conducted in accordance with the
provisions of 40 CFR 60.46a, 48a and 49a, including
applicable test methods, sampling procedures, sample
wolumes, sampling pericds, etc. Campliance with the

. emission limitations of all emission points in Table 6 will

be in accordance with 40 CFR 60, Appendix A; Method 5,
Determination of Particulate Emissions from Stationary
Sources; Method 7, Determination of Nitrogen Qxide
Bmissions from Stationary Sources; Method 9, Determination
of the Opacity of Bmissions from Stationary Sources.

Emission points 3 thru 13 of Table 6 are exempted from mass
emission rate compliance tests unless opacity limits are
exceeded or the Administrator (or his representative)
otherwise determines that such performance testing is
required. All facilities will operate within (I§ percent of
maximm operating capacity during performance testing.

The applicant will install and maintain a continuous
monitoring and recording opacity meter, sulfur dioxide,
nitrogen oxide and carbon monoxide analyzers for each
steam generator {(emissions units 1 and 2 Table 6) in
accordance with the provisions of 40 CFR 60.47a.

BEmission points 1 and 2 of Table 6 shall fire coal with an
ash content not to exceed 18% and a sulfur content not to
exceed 4% by weight. Coal sulfur content shall be
detemined and recorded in accordance with 40 (PR 60.47a.
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6.

Emission point 3 of Table 6 shall fire No. 2 fuel oil with
a maximm sulfur content of .76 percent by weight and a
maximm ash content of .0l percent by weight. Samples of
all fuel oil fired in the boilers shall be taken and
analyzed for sulfur and ash content. Accordingly, samples
shall be taken of each fuel oil shipment received. Records
of the analyses shall be recorded and kept for public
inspection for a minimum of two years after the data is
recorded.

The following requirements will be met to minimize fugitive
emissions of particulate matter fram the cocal storage and
handling facilities, the limestone storage and handling
facilities, haul rocads amd general plant operations:

a. All conveyors and conveyor transfer points will be
enclosed to preclude PM emissions (except those
directly associated with the coal stacker/reclaimer
for which enclosure is operationally infeasible).

b. Inactive coal storage piles will be shaped, campacted
and coriented to minimize wind ercusion.

C. Water sprays or chemical wetting agents and
stabilizers will be applied to storage piles, handling
equipment, etc., during dry pericds and ag pecessary to
all facilities to maintain an opacity of less than or
equal to 10 percent.

d. Limestone handling will be fram bottom dump rail car
delivery with wet dust suppression, and open storage
or day storage silos.

e. The fly ash handling system (including transfer and
silo storage) will be totally enclosed and vented
(including pneumatic system exhaust) through fabric
filters,

The applicant will coamply with all requirements and
provisions of the New Source Performance Standard for
electric utility steam generating units (40 CFR 60 Part
Da). In addition, the applicant must comply with the
provisions and the requirements of the attached General
Conditions.




Jacksonville Electric i PSD-FL~010

8. As a requirement of this specific condition, the applicant
will comply with all emissions limits and enforceable
restrictions required by the State of Florida Department of
Environmental Requlation which are more strict ¢perating
requirements and equipment specifications than the
requirements of specific conditions l-9 of this permit.

9. This PSD approval to construct shall be valid only in the
event that the stacks at the Southside (Unit 1-5) and
Kennedy (Units 8, 9, 10) plants are raised to 84 meters as
presented in the ambient air quality analysis for this
determination; or additional modeling of air quality
impacts (considering federally enforceable system cperating
restrictions) is submitted which demonstrate that the NAAQS
will not be viclated at the lower stack height under valid
worst case conditions. If such modeling is to be used to
show compliance with NAAQS it should be submitted prior to
construction of the new units at the St. Johns River Power
Park.
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This Notice of Certified Corridar Foute Pursuant to the Florida Electrical
Power Plant Siting Act is made and given this day of August, 1982 vy
the Jacimonville Electric Authority, a body polltic and corporate existing under
the laws of the State of Florida, 233 Weat Duval Street, Jacksanvills,

32202 (the "Electric Urility").

. RECTTALS

1. The Florida Governor and Cabinet, sitting as the Siting Bowrd pursuant
to Part IT, Chapter 403, Florida Statutes (the "Florida Electrical Fower Plant
Siting Act®), 1ssued a Certification Order on June 29, 1982 autharizing the
wcmmwmmmumwmwm.Jmmmm
Park electrical power plant, including ita associated facilities and 1ts directly
ansocisted transmisaion lines, at a site in Duval County, Florida. The Certifica-
tion Qrder has become firml without appeal. -

y
. ']
2. The Flarids Electrical Power Plant Siting Act requires a notice of the \
route certified by the Siting Board to be recarded in the official records of -
mpmwmmmimmuum. )
u,m,mwmmwwgmmmmuam '
Board has authorized the Electric Utility to construct ard operate an electric
tranemission line directly associated with the proposed St. Jotws River Power
Park over a certified ccrridor route located as ahown on the maps arxl serial .
wammmmnmmr. The certification of the \
above described corridor route will result in the acquisition of rights-of-way

within the corridor routs. This notice is given pursuant to &xi a8 required by S
state Low and shall not conatitute a lien, cloud ar encurbrence on the real ¢

mwmm,mwcmmwmmmmor 9
Certified Carridor Route Pursumnt to the Florida Electrical Plant Siting Act N
to be executsd in ita reme the day and year first above written.

JACKSONVILIE ELECTRIC AUTHORITY,
a body, politic and

(Carparate Seal) oy
T ,J’r.}ﬁﬂn
S By:
" STAIE QP PLORIDA . - y
COUNTY Q. DUVAL —

The faregoing instrument was acknowledged before me this &of Zey of
Auguat , 1982 by Walter Willimm, Jr. and Royce Lyles, the Chalrman and |
Director, respectively, of the Jacimanvills Electric Autharity, a body politic
and corporate, on behalf of the Jackscnville Electric Autharity. .- & o
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World markets

for petroleum
coke

R. E. Dymond, The Pace Consuitants, Houston

THE INDUSTRY is potsed for another coker expansion larger
than 1983/198%4 when nearly five million tons of additional
capacity was added in the U.S. Current world markets and
environmental regulations suggest that the resultant coke
production could be absorbed into existing applications, but
the threat of more rigid environmental regulations on a
worldwide basis is real. [nstallarion of stack gas scrubbers and
continued expansion of fluidized bed combustion units would
be the panacea.

While stll a byproduct, petroleumn coke marketing has
become more important and has recognition as an incremental
revenue source within the oil refining industry. The purpose
of this article is to provide a cursory view of the world markets
of petroleum coke.

Current refinery conversion economics justfy maximizing
coker thruput and new coker expansion. Worldwide coke
production should increase by 30% by the year 2000 with
significant new capacity in the U.S. The new production is
projected to be lower in quality—higher sulfur and trace metals
contents. [t is unlikely that the domestic developments in the
commercialization of fluidized bed combustion and “window ™
created by the Clean Air Act will absorb this amount; thus,
export markets will continue to play a pivotal role.

Coke types. When discussing the marketing of petroleum
coke it 1s essential to recognize that there are three different
types of coking processes and the byproduct petroleum: coke
produced from each is distinctly different. These processes—
delaved, fluid and Flexicoking—are all effective in converting
residual oils 1o higher value products and concentrating the
contaminants (sulfur, metals, etc.) in the coke.

Petroleum coke from the delayed process is described as
delaved sponge, shot or needle coke depending on its physical
structure. The former is desired from a markerer’s viewpoint;
shot is most prevaient when running the unit under severe
conditions with very sour crude oils; and the larter is produced
from selected aromatic feedstocks. Although the chemical
properties are most critical, the physical characteristics of each
type plav a major role in the final market application. For
example, sponge coke is more porous and contains greater
surface area; shot coke looks like BBs, has much less surface
area and is harder; and needle coke's unique strucrure lends
its use for graphitization. Unlike the others, needle coke is a
product (versus byproduct) which the refinery intentionally
produces from selected feedstocks.

By comparison, fluid coke is spherical in shape, conrains
less volatile materials and is much harder than sponge coke.
Normal size is less than !/+ in., and it does not tend to
agglomerate like shot coke. Flexicoking is an extension of {luid
coking in that somne (over 60%) of the coke is gasified to low
Btu gas for refinery use. The resultant purge coke, Flexicoke,
has relatively small particle size (B0% passing 200 mesh) and
is either very wet (cake) or very drv. Both conditions create
difficult problems in subsequent handling/storage/shipping.

TABLE 1—Petroleum coke characteristics by

process typs,
Process ’
Delayed

Characteristics
Sponge-ike appearance
Higher sulfur area
Lower contaminants levels
Higher volatiles

1 Higher HGI* {>50)

1 0in. x 6 in. typical sizing

Spherical appearance
' Lower surface area

! Lower volatiles

Lower HGI® { < 50)
Tends to agglomerate

Type coke
Sponge

(Aromatic feed)
Needle Needle-like appearance
Low volatiles

High carbon content
Fluid Fluid Low volatiles

Higher contaminants levels
Low HGI" (< 40)

s in, particle size
Flaxicoke

Flexicoker Highest contaminants levels

80% <200 mesh

~HGl—Hamgrove Ghndabiity Index

The delaved coker is much more prevalent and will be the
primary focus of this article. Table 1 illustrates the character-
istics of the cokes from these processes.

In world markets, all the different types of petroleum cokes
are valued as an industrial carbon or an energy source. The
cokes’ chemical and physical properties generally dictate the
end-use application and competitive products influence the
market value. Ignoring logistics’ costs, the lower quality cokes
compete with coal and high-sulfur fuel oils in the energy sector
and represent the lowest marker value. As an industrial
carbon, petroleumn cokes function as a reductant in the
manufacture of aluminum, titanium and phosphorus; as a
carbon source in steel manufacturing; and as an inert electrical
conductor :n electric arc steel manufacturing. In the energy
(fuel) appiicatons the cokes are sold as is—raw/green—while.
in the carbon applications an “added value™ step of calcining
is often necessary to increase the purity. Calcined petroleumn
coke is many umes more valuable than green coke or fuel
grade coke.

A simple hierarchy for the world market applications for
petroleum cokes is as follows:

® UJ.5. calciner feedstock

® European space heating

® Japanese and European steel and coke
® Japanese solid industnal fuel

® European solid industnal fuel
® UJ.S. solid industrial fuel.

PETROLEUM COKE SUPPLY

Unlike most products, a simple analysis of the supplv/de-
mand of petroleum coke is misieading because the supply of
green petroleum coke is inelastic with respect to its own price.
In other words, refiners seldom change coker operations to
produce more or less petroleumn coke based on coke market
prices. Rather, the overall supply of byproduct petroleurn coke
is a function of:

® Total crude runs
® Crude oil quality
® Refined products’ demand patterns
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® Coking capacity.

Current world coking capacity is approximately 115,000
short tons per day (stpd). Of this, about 65% is located in the
U.8. (75,000 stpd). When considering World Qutside Com-
munist Areas (WOCA), the U 8. produces over 70% of the
petroleumn coke.

Current production. Production of petroleum coke in the
U.S. during 1990 edged to near 92% of capacity, or over 25

million short tons (MMst). U.S. production will not increase

significantly until new capacity comes on-line,

Compilete and reliable estimartes for coke production in the
rest of the world are not available, but have been approxi-
mated from industry information. Production in other WOCA
areas is estitnated to average 80% of capacity. This equates
to 10 MMst in 1990, bringing the WOCA total to some 36
MMzt (33 million metric tons) of petroleum coke production.

U.S. petroieum coke production has quadrupled since 1960.
The U.S. position as the world’s largest producer of petroleurn
coke is explained by the following factors:

® The U.S. is the largest producer and consumer of refined
petroleum products in the world.

® The U.S. gasoline market is very large, accounting for
about one-half of all crude oil refined.

® U.S. heavy fuel oil demand is relatively low, due in pant
to plentiful coal and natural gas resources.

® Incremental crude oil supplies available to the U.S,
refining industry (offshore sources) contain large amounts of
“heavy” crude oil fractions which require conversion.

Fig. 1 shows the relative worldwide production capacities
by regions and type processes, respectively.

Flaxicoking
1%

3%
Asia/OCE a8%

South America
4%

Fig. 1—Workiwide patroloeum coke production.

Supply forecast. Annual WOCA coke production should
increase approximately 30% to 40 million metric tons by 2000.
Two technical indicators which Pace follows with respect 10
coking economics are the light/heavy spread (coker incentive)
and the coker contribution. They define these terms as follows:

¢ {ight/heavy spread (coker incentive}—Average of gasoline
and light distillate prices [ess the price of high-sulfur fuei oil.

¢ Coker contribution—Difference in margins for high
conversion vs. average conversion model refineries with
200,000 bpd capacity; the primary process difference is thar
the high conversion meodel contains a delayed coker.

As an example, Figs. 2 and 3 present the trend relationships
for U.S. Gulf Coast refiners between U.S. green coke produc-
tion (total) versus Gulf Coast lighvheavy spread and Gulf
Coast coker contribution versus U.S. green coke production
(total). The coker contribution is based on $/bbi of crude oil
for the refinery, not coker feed.

Since the total production of green petroleum coke contin-
ues to increase and no new cokers have been built in this area
within the past few years, Pace would conclude that U.S.
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refiners are increasing the conversion capacity of the cokers
by reducing cycle times and/or increasing the Conradson
carbon content of the coker feed. Pace believes these economic

TABLE 2-—-Annvunced coker capacity additions
Mbpsd)

Region/ Compietion

Company Country location Capacity date
ARCQ U.s. Chemry Point 3.0 4Q:90
Conoco us. Bilings 13.0 49z
Enichem Anic Sp ltaly Gela 19.5 3Q:e0
Husky Canada Uoydminster 75 1991
Lagoven Venezueia Amuary 9.0 1990
Mobil us. Beaumont 15.0 1992
Petrobras Brazil Betium 20.4 1991
Petrobras Grazil Paulina 20.4 1892
Petrobras Brazil Paulina 204 1994
Petrox Chile Tacahuano 9.0 1993
Repsol Petroieo  Spain Puerto Llano 143 20:90
Star u.s. Port Arthur 40.0 14:93
Texaco u.s. LosAngeles _10.0 na

Total 2018

indicators justify maximizing the conversion aspects of the
coker and appear to justify new/additional coker capaciry.

Coking expansions. Approximately 500,000 bpd of refin-
ery conversion capacity, in the form of cokers, is currendy
being considered in WOCA. This total includes the projects
listed in Table 2 which represent some 200,000 bpd of
conversion capacity. Additional coking capacity, above that
currendy being considered, will be required by the end of the
century. Most expansions will occur in the U.S. and Europe.
Other expansions are possible in the Middle East, Far East
and South America.

Petroleum coke quality outlook. Petroleum coke quality
is most often judged by the concentration of sulfur and trace
meral it contains. A portion of current coke production has
sufficiendy low sulfur and metals content 0 be caicined for




use 1h the aluminum industry. This type of coke commands
a premium compared to fuel (Btu) applications. Calcinable
coke represents less than 30% of current U.S. petroleum coke
production. This percentage should decrease with utpa.nsmn
of capacity.

Users of fuel-grade petroleum coke are more tolerant of
sulfur, metals and other impurities. Fuel grade coke represents
slightly over 70% of current U.S. coke production. Approxi-
mately 80% of petroleurn coke not caicined in the U.S. is

exported. The bulk of this coke is, by most standards, fuel grade. -

The degree of contamination from sulfur and metals in
petroleurn coke is a direct function of the chemical composition
of coker feedstock and ultimately the crude oil. Though
additional production of light crude oil is expected from areas
such as the North Sea and Indonesia, most incremental crude
oil added to world supply will be from the Middle East. These
crude oils are heavier and tend to contain a higher concen-
tration of sulfur and metals. Therefore, though composite
crude oil quality will change litde during the next decade, new
coking capacity will likely produce largeiy fuel grade coke.

Pace has surveyed producers of petroleum coke in all
regions of the world for several years. Quality information
regarding sulfur and vanadium levels was used 1o develop
average specifications for coke produccd in WOCA. Table 3
shows the past and anticipated trends in the average sulfur
and vanadium content of coke produced in WOCA. These
figures reflect the subtle changes in composite crude oil quality
that is expected.

TABLE 3—Petroleum coke quality

Sulfur content (wt %)
1990 1995 2000
Free world average 3.7 42 43
Fuel-grade average 4.1 a7 48
Vanadium content (ppm)
Free world average 530 560 575
Fuel-grade average &70 680 695

PETROLEUM COKE DEMAND

Typical end uses. In the carbon source and Btu applications
the chemical and physical quality characteristics play a major
role in determining a specific coke's value in the marketplace.
Generally, the lower quality cokes are placed into applications
of lower value (i.¢., the solid fuel markets). The higher quality
cokes command higher prices and can be subjected to further
added value processing—calcining—to improve their purity.
The calcining process is completed at elevated temperatures
in a rotary kiln or hearth with the intent of driving off the
volatile matter and moisture to yield a purer carbon. Table 4
details significant market applications.

The relative market values for the applicarions and cokes
are approximated by starting at the bottom and proceeding
to the top of the list—highest value being at the top. This
market value hierarchy generally holds true for all the world
markets with actual prices reflecting the competition from
alternate products in that specific market. Within the carbon
source and one or two of the fuel applications, there are real
limits on the demand. Thus, the higher quality cokes fill this
requirement with any balance cascading down into the next
lower valued application.

For delayed sponge coke, the aluminum anode application
is the premium market since there is no practical substitute
for the calcined coke; supply and price competition are stnictly
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TABLE 4—Typical petroleum colts end uses

Appiication +Type colm Staw End use
Carbon sourca * Needle Caicined  Electroges
: . Synthetic graphite
Sponge Calcined Aluminum anodes
TiC 2 pigments
Carbon raiser
Sponge Grgen Silicon carbide
v Foundries
\ Coke ovens
Fugj use Sponge Greeniump EuropelJapan space
' haating
' Sponge Green Industrial boilers
Shot Green Utilities
Fluid Green Cogeneration
Faxcoke  Green Lime
Cement

from within the petroleum coke industry. The volume of coke
consumed is about 0.40 Ib for each pound of aluminum made
in the entire world. Other high value applications like titanium
dioxide, coke ovens and silicon carbide are demand limited,
and petroleum coke must compete on a cost-effective basis
with other nonpetroleum sourced products.

Simifarly, petroleum coke targeted for fuef applications
competes with coal, naturai gas, high-sulfur fuel oils, waste
oils, etc., on a delivered basis. The critical factor is the
delivered cost of the petroleum coke and competing materials
compared on a $/MMBtu basis with other adjusuments to
compensate for quality differences,

Two quality factors which are most critical are the relatively
high sulfur levels in coke which can contribute to the SO,
emissions, and low HGI which can reduce crushing/pulver-
izing capabilities. The price adjustments negotiated are influ-
enced by the end-users’ operations and competitive factors.

Historically, the cement/lime industry has been a particu-
larly auractive application for petrcleum coke because it
represents substantial volumes and can tolerate the high sulfur
fevel in the coke (most of the SO is absorbed in the cement).

PETROLEUM COKE MARKETING

The objective of the marketing function is to move the
products (supply) from the refinery to the end-consumer
(demand) at the minimum costs and highest sales prices
(profivloss). A variery of business entities such as petroleum
refiners, resellers, calciners and numerous end users operating
in several allied industries are involved in the marketing, Some
refiners have integrated downstream into calcining and/or
direct selling to consumers. Resellers, specialized marketing
fims involved in bulk trade of petroleum coke, play a pivotal
role in the orderly distnibution of petroleum coke throughout
the world and are constantly seeking/developing new markets.
Caleined coke producers add value by calcining raw petroleum
coke into essentially pure carbon, a cntcal input to the
aluminum smelting process. The end users receive the product
from the refiner, reseller or calciner.

Fig. 4 illustrates the rypical flow of U.S. petroleum coke
prodoction into the marketplace. Although several refiners
have made downstream investments and have started direct
marketing, resellers stll distribute/market 59% of the U.S.
production. Since the resellers developed most of the markets,
acrquired logistics skills, made capital investments in facilities
and maffed accordingly, they are able to guarantee the removal
of the coke, regardless of quality. Their historic and continuing
role is important to the industry.

U.S. calcining operations are controlled by two major
aluminum producers, five oil companies and four independent




Independent calciners
20%

Fig. 4—U.5. green coke trade, 1989.

calciners or specialized producers. The forward integration of
large oil refiners has had a lasting effect on this industry.

U.S. consumption. Most of the petroleum coke consumed
domestically is for anode manufacture. The U.S. has never
been a large consumer of fucl-grade petroleum coke. Although
petroleum coke is readily available, most American industries
prefer clean-burning natural gas, low-sulfur residual fuel oil
or coal. The consumnption of fuel-grade petroleum coke within
the United States is hampered by costs of logistics. The major
refineries are on the coasts, whercas the markets are inland
and more accessible to competing products. To some degree,
the limitation in coke Burning capability is an outfall of years
of price-controlled or relatively inexpensive natural gas. Few
companies have installed equipment (i.c., bulk handling,
blending, scrubbers) to make use of petroleum coke as a fuel.
Very litde U.S. Gulf Coast-produced petroleum coke (high
sulfur, high metals quality) is consumed domesticaily, thus by
necessity more than 50% of the annual green coke production
is exported into international markets. .

Two factors—the Clean Air Act of 1990 and fluidized bed
technology—offer some potential for additional petroleum
coke consumption within the U.S. utility and cogeneration
industries. Petroleumn coke has been the fuel of choice for
several commercial cogeneration installations. Conformance
to the Clean Air Act has many utilities investigating switching
10 low sulfur/low Btu Powder River Basin coals; some are
realizing a sulfur cushion which allows blending of petroleum
coke for the Btu benefit. Table 3 lists these companies. Unless
the utilities/industrial boilers install scrubbers to achieve
conformance, the “window” provided by the Clean Air Act
will close and even threaten historic consumers in this sector.

U.S. export markets. Export markets are different from
U.S. markets in that they are generally energy/carbon defi-
cient because of inadequate energy reserves or the infrastruc-
ture to develop the same. Thus, they purchase petroleum
coke, as well as other products from international sources.
The typical market hierarchy exists. Minimum petroleum
coke values occur when petroleumn coke is used to displace
more traditional fuels. Therefore, lower tier petroleum coke
markets exist where petroleum coke is used as a Jow-cost fuet
alternative to coal and residual fuel oils. Because lower tier
fuel markets are demand limited in the U.S., export markets
have become a necessary outlet for expanding U.S. production
of high-sulfur, high-metals petroleum coke.

U.S. green petroleum coke exports have almost doubled
from 1980 to 1990—6.4 million metric tons versus 12.5
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TABLE 5—Facilities using petroleum cole 196/~ 181

a . Capacity Cols ussge
Comparsy Plant Supplier  (MegEwelts) (mt/dey)
Comtd Flectric  Chamois No. 1 Mobil/Clark 150 : 13
Ramer Co. Chamois N0.2  Mobil"Clark T A0 . krg
oma Southem Burlington Koch 2120 0
NSen .
Nawwm indiana  Bailly Koch 815.6 235
yblic Sernce v
Neshem Indiana  Schahfer Koch 1943 4 560
Noshem States  Black Dog ¥ocht 81.0 100
Posler
Nostharn States  King Koch 588.4 140
Power
Nathom: States  Riverside Koch 137.0 50
Power
Pomssytvania Holtwood Star 75.0 20
Power & Ligt
Passytvania Sunbury No. 1 Mobid S0 220
Fower & Light
Sunbury No. 2 Mobil 75.0 220
Deiytand Power  Ama-Madgett Koch w70 0
Coop. -
Dwmiryiand Power  Genoa No.3 Kach M5.6 -0
Coop.
Dsbnarva Power  Delaware City  Star 275 200
&Light No. 1
Empie Distict  Asbury Plant  Koch 235.0 10
Blwcone Co
Cogenaration iacilities
GIF Power Antioch No.1  Tosco/Exxon 20 17
Systmms inc.
CIWF Power Antioch No2  Tosco/Exxon 2 174
Symtans inc.
GIF Power Anvoch No.3  Toeco/Exxon 20 174
Systarns Inc.
GWF Power Antioch No.4  Tosco/Exxon 0 174
Systems Inc.
GF Power Antioch No.5  Tosco/Exxon 20 174
Symtams Inc.
AESDespwater  Houston, TX Lyondeit 150 1,370
Neles Lake Charies, Conoca/Citgo 200 0
Inarrationsl LA
(NESCO)
14
12
g0 = - 7 a
P s S ¥ F
i
i.
2
1982 1983 19684 1985 1986 1687 1988 1989
B curope, Med. [l EastAsia [ Other
£ Ewrope, NW Canada

FIg,ﬁ—Greencdmexponshsdocmd regions.

million, respectively. Exports to the major areas for the past
several years are shown in Fig. 5.

Western Europe is the largest regional importer of petro-
lewmn coke, regularly importing more petroleum coke than the
rext of the world; Japan imports more petroleumn coke than
anw other country. However, petroleum coke remains only a
suall segment of the total trade of its nearest competitor, coal.
Current U.S. petroleum coke exports represent about 5% of
the 1otal ocean coal trade. Thus, from a theoretical basis the
demand cxceeds supply. Figs. 6 and 7 define the petroleum
coke uses for these areas.

Most of these countries are facing more strict environmental
regulations which could eliminate or certainly limit petroleum
coke usage in all fuel boiler applications. The cement industry
is a large consuming application in both markets and can




YAULE 6—Petrojioum coks price setting mecha-
nisms

Coka type Sulfur fevel Moctuminn
{wt %)

Fuel grade Greater than 4 Discount fromoosl BTU
value (sutfur, heding, etc.).

Prernium grade Below 2 _Blending withiusl grade 1o
obtain ancde gade or other
speciaity applicaions

Anode grade 2103 Related to the peice of
caicined coks

Calcined coke 2t03 Complex rekudinnships of
supply, calcining costs,
demand by the sheminum
industry and segonal factors

TABLE 7—Theorstical U.S. Guif Coast patreleum
coke FOB price in competition with tuel ol deilv-

sred In the Mediterranean
Ecivalent
Discount .8, Gult
CiF tuel ol price level come price
{$/MMBtu) (%) -
1.66 0 35.00
10 .60
20 .60
151 0 .0
10 .60
20 2§90

'memmnrmqlsmtmm.

accommodate the higher sulfur levels of petoleum coke
without excessive capital investment (i.e., scrubbers). During
the next decade WOCA cement ma.nufactunng oould con-
sume 14.5 MMst annually.

Export fuel market. Price setting mechanisms for green
coke grades are shown in Table 6. As an example, petroleum
coke exported into Europe and Japan must compete on a
delivered cost basis with coal and fuel oil. Coal supplies could
originate in Australia, Poland, South Afria, Colombia,
Russia, Germany or even the U.8.; fuel oils wouki be more
local to the market arca. Petroleum coke is always the lowest
price fuel in the Mediterranean area. Reasoms are poorer
quality, certainty of supply (coal is a product) and handling
problems. To illustrate the impact of changing fuel oil prices
on petroleum coke prices, FOB U.S. Gulf Coast, Table 7 was
prepared assuming an arbitrary bulk freight rate of $16/metric
ton U.S. Gulf to Mediterranean. The table shows petroleumn
coke prices at parity and two discount levels.
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The refinery netback price for a U.S. Gulf Coast refinery
with its own loading facility would be the theoretical price less
any profits, adjustments, etc. An inland refinery would have
to inciude the fogistics costs in getting from the refinery to
aboard vessel; these could be an additional $5 1o $15/ton.
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