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Geor gia-Pacific Corporation
Big Idand, Virginia
Project XL
Amendment to Final Project Agreement

INTRODUCTION

On May 8, 2000, the U.S. Environmental Protection Agency (EPA) published in the
Federal Register, anotice of availability (66 FR 16400) of a Project XL Final Project
Agreement (FPA) between EPA, Georgia-Pacific Corp. (G-P), U.S. Department of
Agriculture Forest Service, the Virginia Department of Environmenta Quality (VA

DEQ) and other stakeholders. No adverse comments on the proposed FPA were received
and the agreement was signed on May 31, 2000. On March 26, 2001, EPA published in
the Federal Register aproject XL Site Specific rule that provided the flexibility Georgia-
Pacific needed under the federd regulations in order to implement the project according

to the terms defined in the FPA.

This FPA dlowed Georgia- Pacific to replace two semi-chemica black liquor smelters
with a PulseEnhanced™', steam reforming black liquor gasification system, developed by
Stone Chem, Inc. that will become the firs commercid application of thisinnovetive
technology at a pulp and paper facility inthe U.S. G-P utilized the XL processto
accomplish thisingdlation for the following reasons

1. To beableto operate the existing smelters past the otherwise gpplicable date for
compliance with afedera Clean Air Act regulaion based on Maximum Achievable
Control Technology (MACT) standards for pulp and paper mill combustions sources,
commonly caled MACT I, if necessary and during Kraft liquor trids.

2. Toasuretha if the gasfication sysem fails, G-P would be alowed to operateits
existing smelters, as necessary, past the MACT 11 compliance date, while it constructs
aconventiond recovery furnace.

3. Todlow steam generated by the new process to be used in other parts of the mill.

NEED FOR A PROJECT AMENDMENT

The schedule in the origina FPA for the Black Liquor Gasification Project was based
upon the Stone Chem process design. Asaresult of this being the firss commercia
ingdlation of thistechnology, during the detail desgn phase of the project, the project
team identified a number of mgor process changes that were necessary to make this
process viable. These issues have dl been resolved and the project is moving forward,
but there has been a significant impact of additiond time required on the schedule. The
following isa summary of some of the mgor process design issues that have been
addressed.



1. Sulfur Emissons Control of sulfur emissonswas origindly based on scrubbing
hydrogen sulfide (H»S) from the product gas using green liquor. After determining
that this was not feasible, severd dternative H,S removal processes were eva uated
(eg., LoOCAT dementd sulfur removal, scrubbing with sodium hydroxide, etc). It
was subsequently determined that there were no economicaly viable H,S remova
processes and the decision was made to remove the sulfur with asulfur dioxide (SO5)
scrubber following combustion of the product gas. This change had a mgjor impact
on process design and equipment layouit.

2. Nitrogen Dioxide (NOx) Emissons. While test firing natura gasin the clean-coa
pulse heater demongtration unit, Stone Chem determined that NOx emissions could
be controlled with the addition of aflue gas recirculation system and asmilar system
was designed for the Big Idand project. During subsequent design reviews, it was
determined that steam injection would be amore reliable means of controlling NOx
emissions and the design was changed.

3. Green Liquor Filtering: The system originaly proposed for filtering the green liquor
from the reformer would not meet the necessary qudity standards required for the
mill. Alternative filtering processes had to be identified and trid runs a the Mill
were necessary to verify that the quaity standards could be met. Once dternatives
were proven viable, competitive bids were obtained, a supplier was selected and the
System was re-engineered.

4. Reformer Vessd Design: The design and operating characteristics of the reformer
vess are unique and a substantial amount of time was required to complete design
reviews for materials of construction, mechanica design, fabrication procedures,
refractory lining system, etc. The recent issues with the black liquor gesifier vessd at
the New Bern facility emphasized the importance of performing an extensive desgn
review of thisvessd. Thevessd a New Bern failed as the result of stress asssted
corrosion cracking of the sainless stedl shell caused in part by the refractory design.

5. Pulse Heater Design: Long-term rdighility of the pulse heatersis essentid for the
successful operation of the steam reformer process. Design of the heater assemblies
iscomplex and severd mgor design issues were identified during the initid design
reviews. Desgn of the heaters was further complicated when Stone Chem added the
requirement to water cool the pulse heater combustion chamber tube sheets. This
required integration of the heaters into the water circuitry for the heat recovery seam
generators and made the heater assemblies subject to ASME pressure vessel codes.
The high heet fluxes in the heaters aso raised the limits on feedweter qudity and
resulted in the addition of a separate feedwater trestment facility rather than using
water from the Mill’s exigting feedwater system. Pressure limitations on the pulse
heaters required addition of a second steam system operating a alower pressure.

Indl, the project team identified over 20 mgjor changes to the process and equipment
that had to be addressed in the design phase to assure that the project will ultimately
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succeed. The effect of these changes was frequently compounded by the impact they had
on the baance of system.

As described in the Quarterly Technica Progress Report posted on the internet at
www.gp.com/containerboard/mills/big, the G-P project team has successfully resolved dl
of these issues and is proceeding with equipment procurement and construction. Process
enginearing activities are now completed, procurement of the mgor equipment is
complete and congtruction of the gasification system isdmost complete. Because the
issues have been successfully resolved, athird party review conducted at the request of
the Department of Energy concluded thereisavery low likelihood that any additiond
sgnificant changes will be required to implement the process technology and therefore
the expected mechanical completion date of August 2003 should be met.

However, as aresult of the above mentioned process design changes and our better
understanding of the construction and commissioning phases, Georgia-Padificis
convinced that alonger commissioning period than originally expected will be required,
in addition to the time added to the construction schedule.

To reflect the modified project scope and schedule, the FPA has been amended. The
amendment procedures set forth in Section V111 of the origind FPA were followed: (1)
The parties to the agreement — G-P, EPA, the Forest Service and VA DEQ — worked
together to develop an amendment that meets Project XL acceptance criteria. (2) The
proposed amendment was discussed with the other regulatory agencies and stakeholders.
(3) The generd public received notice of the amendment and be given an opportunity to
comment, as gppropriate. Following is the proposed amendment, as discussed by the
parties to the agreement on April 3, 2003.

AMENDED SECTIONS

The following sections of the origind FPA are being amended. The language of the
origind FPA being modified is desgnated in strikethtough mode and the amended
languageisshownin bold I talics.

|. Introduction to the Agreement

Name/Address Phone FAX
PatMoore— 804/200-5011 X286 804/299-5537
Tim Pierce 434/299-7386 434/299-5222
Environmenta Manager

PO Box 40

Big Idand, VA 24526

E-mail: thpierce@gapac.com




William Jernigan 404/653-5737 404{654-4695
404/654-4706

Manager, Environmenta Affairs

Mill Services

PO Box 105605

Atlanta, GA 30348-5605

E-mall wmjernig@gapac.com

Alan Stinchfield 404/652/6265 404/654-4704
Director, Environmental Technical Support

PO Box 105605

Atlanta, GA 30348-5605

E-mail: aestinch@gapac.com

|1. Detailed Description of the Project
C. Specific Project Elements

5. Project Element 5: Start-up

a. Gadfication Sysem
For thisinnovative XL project, and to reflect the one year extension of the project
schedule, start-up of the gasfication syssem will occur at the end of the commissioning
phase and in any event no later than three four years following the execution of the
Department of Energy Cooperative Funding Agreement for this project. For the purposes
of this FPA, the term “Start-up” refers to the gasification system unless otherwise noted.
This start-up date will trigger the 180-day period for performance testing as may be
required by the site-specific MACT I1.

6. Project Element 6: Kraft Liquor Trids

As acondition of receiving DOE funding, there dso will be atrid on Kraft black liquor.
Thistrid will be detailed at alater date; however, it is anticipated that the trid will take
place after start-up of the gasification system and not last more than three weeks (500
operating hours). Georgia- Pacific anticipates some gasification system downtime during
the Kraft liquor trid, such as to make adjustments to optimize gasification operations. As
aresult, the total time period encompassing the 500-hour Kraft trid could be as much as
1500 hours. During thetrid, the Mill will process the Kraft I|quor through one of the
gasflcatlon v&sels, Whllethe other vessel remains out of service. IheKFaﬁt—Hquer—teed
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During the project design and Project XL process, the importance of demonstrating the
technology on Kraft liqguors wasidentified. A Kraft liquor trial was designed and
incorporated into the project. Due to the nature of this steam reforming process, asthe
sulfur content of the liquor increases a corresponding increase in H2S content of the
Product Gaswill occur. The original intent of the trial wasto operate at the maximum
capability of the system within the parameters allowed by the environmental
regulations. During the Kraft trials, the liquor processing in the steam reformers
would be limited based on the sulfur scrubbing capability of the system.

It was G-P'sintent to scrub the H2S from the Product Gas prior to combustion in the
Reformer Boiler or Pulse Heaters. Due to technology limitations, scrubbing the
Product Gas prior to combustion is not feasible. Asa result, the process has been
modified to burn the Product Gas then scrub the resulting SO2 in a conventional
scrubber. The Kraft trial will still proceed as planned and result in sulfur emissions
within the environmental regulations. Itisstill G-P'sintent to limit the Kraft liquor
processing rate to that which can be scrubbed by the equipment installed. Georgia-
Pacific will maintain the emissions from the stack a or below the totdl levels Sated in the
condruction permit for the gasification system. Thiswill be accomplished by a

combination of limiting the amount of Kraft liquor processed aswedl as temporary

modifications to the equipment or process. During thetrid phase, it will be necessary to
maintain separation of the process chemicas of the trid liquor and the Mill liquor. To do

that, the smdlters will need to be operated during this time period to process the Mill’s

black liquor. Therefore, the Mill will be processng more liquor during this time period

than is normd and the emlsaons will mcreeseaswell The excess green liquor produced;

253 > Will be returned to

the faallty that uppliesthe Kraft liquor. As epr ained above the H,S Absorber has

been replace by a conventional SO, Scrubber. Hexibility required for this project

element is described in Section 1V.A. Georgia-Pacific will work with the Forest Service

to determine the time that will have the least impact on the Class | Wilderness areaand

will attempt to hold the trials a thet time.

Project Element 8: Time Flexibility

The G-P project team has devel oped a revised project schedule shown in Appendix 1 of
the FPA Amendment. In thisrevised schedule, the commissioning phase may extend
until 3/1/05, which is beyond the applicable MACT Il compliance date of March 13,
2004. The VA DEQ has extended the compliance date for the Big I sland facility to 3/1/
05 as provided in the General Provisionsto the Federal MACT standards (40 CFR
63.6(i)(4)).

Project Element 9: Failure Contingency

Should the gasification technology fail, Georgia- Pecific expectsto indal dternate
technology (Conventional Recovery Boailer) inits place. The smelters will need to be
operated during the recovery boiler congtruction period to maintain Mill operation.
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To reflect the change in schedule and to be consstent with Project Element 8 above,
Georgia-Pacific’sdeadline to install a conventional recovery furnacein the event of
gasification technology failure must be extended beyond the March 1, 2007 date in
EPA’s existing site specific amendment to the MACT 11 rule. The March 1, 2007 date
was based on the previous Georgia-Pacific success/failure decision date of March 1,
2004 plusthree yearsto install a conventional recovery furnace that can meet the
MACT Il standard. EPA isin the process of amending the original site-specific
MACT Il amendment to allow Georgia-Pacific’s Big I sland facility until March 1,
2008 to meet the MACT |1 standard in the event the gasification system is deemed to
have failed.

Georgia-Pecific anticipates that it will take three years from the date it determines that the
gasfication system has failed to congtruct the recovery boiler and make it operationd.

The stakeholders recogni ze that Georgia- Pacific intends to make a sgnificant
commitment of time and resources to the implementation of the project. The stakeholders
a0 recognize that ultimately Georgia- Pacific done will define and decide the success or
falure of the gadfication project, including how much Georgia- Pacific effort, manpower
and assorted resources it should continue to invest in the project if Georgia-Pecific
experiences difficulties in its congtruction or operation. Georgia- Pacific recognizesthat in
the event it determines that congtruction of the gasification system will be delayed, or that
aconventiond recovery boiler system must be ingtaled, the stakeholders should receive a
full explanation of the basis for Georgia- Pacific's decision.

In ng the successffailure of the project Georgia- Pacific will condder the
project’ s ahility:

(1) to achieve and maintain continuous compliance with environmenta requirements,

(2) to operate in afashion that does not present unreasonable risks to human life, hedth,
Or property,

(3) to support the Mill’ s requirements for the recovery of process

chemicdls, and

(4) to operate economicaly, consdering relative energy, operating and maintenance
costs.

» A y Asthe prOJect now
stands, the end of commissioning and GeorglePaC|f|c s determination as to whether
the gasification system is successful will occur no later than March 1, 2005. Oncethis
determination has been made Georga- Paaflc WI|| send written notlflcatlon to dl of the
stakeholders. <
mhnetegy—wul—bestaieda—tha-s#me If the prOJect IS deemed to be a faJIure Georgia-
Pacific's Big I sland facility will need three years beyond the decision date, or as late as
March 1, 2008, to install conventional recovery technology.
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[11. How the Project Will Meet the XL Acceptance Criteria
A. Superior Environmental Performance

To reflect updated calculations for emissions from the gasification project and the Big
Island mill, updated Tables 1,2 and 3 along with a discussion of the changes from the
original FPA areincluded in Appendix 3. The Parties continue to believe that the
revised figures show that gasification will further reduce emissions from a
conventional recovery furnace and isa more desirable technology for Big I sland.
(Note: the text accompanying Tables 1, 2 and 3 in the Original FPA isnot being
replaced, the explanatory notesin Appendix 3 describe only the reasons for the change
in numeric values.)

[Last paragraph of Sectlon 1 A]

process eng| neering phase of the project, the engl neers cal culated the amount of

“dregs’ from the green liquor filtration system since the design of this system was
changed as explained above. They determined that the amount of dregs was very
small, much less than the 20 cubic yards per day estimated in the Original FPA, and it
would not be economically viable to handle this stream for reuse as an agricultural soil
amendment.

G. Monitoring, Reporting, Accountability, and Evaluation M ethods

[Third Paragraph] The reductions in carbon dioxide anticipated from this project a Big
Idand will be aresult of not burning auxiliary fud to sustain black liquor combustion and
because the project offsets approximately 50,000 Ibs per hour of steam currently

generated by another natura gasfired boiler. In order to document the future reduction of
CO2 and the increased efficiency of energy converson, Georgia- Pacific must establish a
basdine for current emissions and a reporting mechanism for future emissons. An
estimation of the reduced COz emissons from nat burning auxiliary fud will be
documented. CO2 data will be collected during normal operation of the gasification

system. This can then be compared to basdline CO2 data from the smelters. Increasesin
therma efficiency can be ascertained by measuring the increase in steam output per unit

fud input in the chemica recovery process.

Georgia-Pacific has updated the energy reduction calculationsfor the gasification
project. The revised calculations confirm that the steam reformer system will offset
approximately 489,000,000 cubic feet of natural gas per year, which is equivalent to
50,000 Ibs of steam per hour. Further, the project will reduce the mill’s annual
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consumption of fuel oil by approximately 6,800 barrels, which is the amount of
auxiliary fuel currently required in the smelters. In addition, Georgia-Pacific has
calculated a total economic benefit for installing the gasification system as compared
with operation of the existing smelters. The components of the benefit are reduced fuel
costs, less labor required to operate the gasification system, improved efficiency of
chemical recovery and slightly higher maintenance cost of the new system. In total, the
annual operating cost of the gasification system is approximately $2.7 million lessthan
the existing smelter system.

H. Avoidance of Shifting the Risk Burden to Other Areasor Media

[Second Paragraph]

An areaof concern isthe potentid risk of fallure of the black liquor gasification system
and the subsequent congtruction of arecovery boiler. During this construction period the
smeters would be operated to maintain production at the Mill. Thistime period could
very possibly run past the MACT Il compliance date. Therethenisarisk that total
emissions over the project period would exceed emissions if the project were not pursued
and conventiona technology was put into place by the compliance date. The following
redive time line and data table (an updated relative time line reflecting the schedule
extension is presented in Appendix 2) will help darify the project schedule and its
potentid effect on overdl project emissons. Table 4 shows emissonsin tota tonsfor a
st period of time during the project under four three different scenarios. An updated
Table 4 and explanation are shown in Appendix 3.

V. Description of the Requested Flexibility and L egal |mplementing M echanisms

B. Legal Implementing Mechanlsms
[Second Paragraph] : ;

)0 . V|rg|n|a DEQ
hasmcorporated thefederal MACT [ rule intoits State regulatlons and has full
delegated authority from EPA to administer/enforcetherule. AsdiscussedinI1.C
Project Element 8 above, VA DEQ has extended the MACT Il compliance date for the
Big I sland facility from 3/15/04 to 3/1/05, which will accommodate the project scope
changes and lengthened commissioning time required to implement the gasification
project. Thiscompliance date will apply if startup of the gasification systemis
successful. On March 26, 2001, EPA published in the Federal Register a Project XL
site-specific rule that provided the additional flexibility Georgia-Pacific needed to
implement the project according to the terms defined in the FPA (i.e., an extension of
the MACT Il compliance date until 3/2/07 in the event of gasification system failure).
EPA isin the process of writing an amendment to the site-specific rulethat will provide
for a one-year extension to the 3/1/07 compliance date (to 3/1/08), should the
gasification system fail and a conventional recovery furnace be built in its place.
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Addltlonally, VADEQ has |ssued a permlt to construct and operate the new chemlcal
recovery system and has included a permit condition to allow a limited duration Kraft
liquor trial as defined in Section 11. C. Project Element 6 in the FPA. Modification of
the steam utilization requirementsin the current permit for the Mini-Mill at G-P will
be considered after start-up of the gasification project.

If paragraph a.ii above applies, the extended
compliance date will be March 1, 2008.

V. Discussion of Intentions and Commitmentsfor Implementing the Project

B. EPA’sand VADEQ’s Intentions and Commitments

1.0On March 26, 2001 EPA promulgated in the Federal Register a site-specific
amendment to the MACT 11 rule (40 CFR part 63 subpart MM), which provided a
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compliance date extension for the Georgia-Pacific Big | sland facility for the situations
described in Section 1V.B of thisFPA. EPA isin the process of writing an amendment
to the site-specific rule that will add an additional year (from 3/1/07 to 3/1/08) to the
original compliance date extension, in the event the gasification system fails and
conventional recovery system must be built.

2. Additionally, VADEQ hasissued a permit to construct and operate the new chemical
recovery system and has included a permit condition to allow a limited duration Kraft
liquor trial asdefined in Section |1. C. Project Element 6 in the FPA. Modification of
the steam utilization requirementsin the current permit for the Mini-Mill at G-P will
be considered after start-up of the gasification project.

C. Proposed schedule of Major Events and Milestone Performance Tar gets

See Appendix-2.
To reflect the anticipated schedule changes discussed above, a new Schedule and
Milestones chart is shown in Appendix 1.

10



APPENDI X 1
Schedules and Milestones

ORIGINAL FPA FPA AMENDMENT
Start Completion Sart Completion
1. Negotiation of Project XL FPA 02/18/99 05/03/00 02/18/99 05/03/00
2. DOE Sdlicitation and Contract 01/04/00 06/15/00 01/04/00 02/15/01
3. Project XL FPA dgning time frame 05/31/00 07/03/00 05/31/00
4. VADEQ Congruction Permit review 01/21/00 06/01/00 01/21/00 08/31/00
5. Project XL Federal Register/ 05/08/00 07/30/00 03/26/01
EPA Response to Public Comment
6. Dealled Engineering 05/01/00 12/30/00 05/15/01 04/01/03
h 7. Procurement of Maor Equipment 08/01/00 12/30/00 11/01/01 08/15/02
z 8. Purchase Remaining Equip. and Mat'l. 08/01/00 02/28/01 11/01/01 01/01/03
Ll 9. MACT Il Promulgation 12/15/00 01/12/01
Z 10. Project XL Stakeholder Update meeting 02/20/01 02/25/00 08/01/01
11. Sdect Congtruction Contractors 03/01/01 02/28/02 07/01/01 10/15/02
:' 12. Congruction/ Equipment Ingdlation 09/01/01 08/30/02 09/17/01 08/15/03
U 13. Project XL Stakeholder Update meeting 02/18/02 02/22/02 02/20/02
o 14. Commissioning/Modifications/Training 08/01/02 09/01/03 08/15/03 03/01/05
n 15. DOE Demongtration and Fina Report 02/01/03 05/30/05 03/01/05 04/14/07
16. Project XL Stakeholder Update 02/17/03 02/21/03 04/03/03
(1] 17. Gasfication system Start-up (latest) 09/01/03 03/01/05
> 18. MACT Il Performance Tegting 09/01/03 03/01/04 03/01/05 09/01/05
= 19. Kraft Liquor Tria (~ 500 hours) 09/01/03 05/01/04 10/15/05 05/15/06
: 20. Project XL Stakeholder Update meeting 02/16/04 02/21/04 03/01/05 09/01/05
(®] 21 Find successffailure decision date 03/01/04 03/01/05
u for the Gadification System*
q 22. Modify State Const/Operating Air Permit 02/28/04 05/30/05 09/01/05 12/01/06
23. Decommisson Exiging Smdters® 05/01/04* 09/01/06
¢ 24. Fina EPA Project XL Stakeholder Update 09/30/04 04/14/07
ﬂ. 25. Edimated latest MACT Il compliance date 03/01/07 03/01/08
W Nelaterthan-6-menthsafter By Start-up, G-P will determine whether the project is successful or must be
m replaced with dternative technology. If the project is deemed afailure, athree-year period to ingal
: conventior}al recovery boiler technology will be sarted at thistime, and de-commissioning of the existing
smdterswill occur not later than 83/034/67 03/01/08.

11




Description of the Schedule Activities

17. Start-Up: For thisinnovative XL project, start-up of the gasifier syssem will occur at the end of the
commissoning phase and in any event no later than three four years following the execution of the

Department of Energy Cooperative Funding Agreement for this project. For the purposes of this FPA, the term
“dtart-up” refersto the gasifier syssem unless otherwise noted. This start-up date will trigger the 180-day
period for performance testing as required by the ste-specific MACT I1.

-
<
L
=
-
O
o
(@
L
>
—
- -
O
o 4
<
<
o
Ll
2
=

12




APPENDI X 2

Rdative Project Timeline

=
= Performance Testin
T g

180 days (both Original
Z FPA and Amendment)
-
U . .
@ Engineering and _Commissioning Failure Contingency
Q ! Recovery Boiler
w Construction | mplementation
> Original FPA: 2 years Original FPA: 1year § Original FPA: 3years
E FPA Amendment: 2.5 years EPA Amendment: 1.5 FPA Amendment: 3 years

years

I " T\ !
= DOE Begin e Program
-:.t Agr_eement Partle_ll Gasfl_er In Complete
e Signed Operation Start-up Compliance Recovery in
(a ¥ Compliance
(TH] Original FPA:
7)) 2/15/01 2/15/03 2/15/04 8/15/04 3/1/07
=

FPA Amendment: 8/15/03 3/1/05 9/1/05 3/1/08
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APPENDIX 3

Tablel
Comparison of Chemical Recovery Units
Original FPA FPA Amendment
Without  |With Project Without  |With Project Without  |With Project Without  |With Project
Project XL IXL Project XL |XL Project XL XL Project XL XL
Recovery [Gasification Recovery |Gasification Recovery |Gasification Recovery |Gasification
Pollutant  |Smelter |Boiler System Smelter |Boiler System Pollutant __ISmelter |Boiler System Smelter |Boiler System
tons/year Ibs/ton BLS tons/year Ibs/ton BLS
NOx 168 90.4 19.3 4.9 2.5 0.53 NOXx 166 90.4 24.4 4.6 2.5 0.67
SO, 13 10.3 1.1 0.39 0.28 0.03 SO, 14 10.3 7.5 0.38 0.28 0.21
CcO 7,592 146.1 11.7 221 4.0 0.31||ICO 7,380 146.1 87.6 202 4.0 2.4
CO, 103,450 117,800 96,662| 3,015 3,227 2,648 | |CO2 103,450 117,800 96,662| 2,834 3,227 2,648
VOC 1,646 7.5 0.88 47.9 0.21 0.02] | [VOC 1,601 7.5 1.60 43.9 0.21 0.04
Particulate 440 14.8 188 1238 0.41 0.05] | |Particulate 426 14.8 1.90 11.7 0.41 0.05

Note: BLS - Black Liquor solids. Table assumes 800 tons per day of semi-
chemical virgin pulp production, or 400,000 pounds per day of BLS.

Note: BLS - Black Liquor solids. Table assumes 800 tons per day of semi-
chemical virgin pulp production, or 400,000 pounds per day of BLS.

Based on the limited data available from the gasification system pilot
tridsto date, emissons were estimated and compared to those
edimated from a conventiona recovery boiler with current Best
Available Control Technology (BACT) type controls. A comparison of
predicted emissions from the current technology (smelters), black
liquor gasification system technology, and a conventiond recovery
boiler islisted [above]:
Thevaluesin Table 1 of the FPA Amendment have been updated to
reflect several changes since the Original FPA was published:
- Sincethe Original FPA, more accurate emission factors have
been developed for the smelters that are consistent with current

EPA guidelines. Therefore, the baseline emission numbersin the

Smelter column of Table 1 have reduced slightly to reflect these
changes, other than SO,, which increased slightly.

As discussed above, there have been several design changesto the
gasification system since the Original FPA. Also, more technical

information relating to emissions from gasification systems has
been developed since the Original FPA was written in 2000.

Therefore, Georgia-Pacific has updated the estimated emissions
from the gasifier asreflected in the “ With Project XL Gasification
System” column above. These numbers are consistent with
information presented to VADEQ.

The Parties continue to believe that the revised figures show that
gasification will further reduce emissions from a conventional
recovery furnace and is a more desirable technology for Big I sland.

14




APPENDI X 3
Table?2
Annual Mill Emissions, TongY ear

Original FPA FPA Amendment
Par ameter Estimated Without With Project Parameter Estimated Without With Project
Total Mill Project XL XL Total Mill Project XL XL
Recovery Gadfication Recovery Gadfication
Boiler System Boiler System

NOX 088 922 849 NOXx 974 897 832
SO2 1,324 1,322 1,312 SO2 1,356 1,353 1,350
CO 8,121 1,288 1,148 CO 8,011 770 719
CO2 N/A N/A N/A CO2 N/A N/A N/A
VOC 2,149 561 544 VOC 2,119 526 520
Particulate 475 97 84 Particulate 467 55 42

The effect on totd Mill emissonsis ancther way of evauating the

benefit of the gasification project. The table [above], (Table 2)

reflects how this XL Project will impact the total Mill emissons. The

emissions are estimated assuming 800 tons per day production from

the pulp Mill and the new steam generated will offset seam from the

natura gas boiler. The first column

represents what the emissions would be if the Mill continued to use

it' s exigting technology (smdters). The second column shows what

the emissions would be without Project XL (Conventional Recovery

Bailer) and the third column show emissons with a successful XL

Project (Gadification System).

Thevaluesin Table 2 of the FPA Amendment have been updated to

reflect several changes since the Original FPA was published:
As noted above for Table 1, more accurate emission factors
have been developed for the smelters that are consistent with
current EPA guidelines.

Also, EPA has updated emission factors for the gas and coal/wood
boilers used by the mill. Therefore, the total emissions baseline (a
combination of the smelters and boilers) in the first column of
Table 2 has been changed to reflect these changes. In all cases
other than for SO;, the values have decreased slightly.

Because the baseline emission values have changed, the overall
mill emissionsin the second column have been recal culated,
although the actual projected emissions from a recovery furnace
itself has not changed (as shown in Table 1).

As discussed above, the emission estimates for the gasifier have
been changed to reflect design changes and better information.
The third column has been updated to reflect these changes and
the baseline changed as discussed above.
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Table3
Steam Generation Scenarios
Tong/Year
Original FPA FPA Amendment
Parameter Estimated Using Using Parameter Estimated Using Using
Total Mill Gadfication Gadfication Total Mill Gadfication Gadgfication
System Steam | System Steam System Steam | System Steam
to replace toreplace Coal to replace toreplace Coal
natural gas and Refuse natural gas and Refuse
steam Steam steam Steam
NOX 988 849 729 NOXx 974 826 706
SO2 1,324 1,312 1,144 SO2 1,356 1,349 1,181
CO 8,121 1,148 1,121 CO 8,011 703 677
CO2 N/A N/A N/A CO2 N/A N/A N/A
VOC 2,149 554 548 VOC 2,119 634 628
Particulate 475 84 83 Particulate 467 42 42

In addressing the ability to use the seam generated by the gasifier
anywhere in the Mill, data was generated to compare the effect on
emissions depending on which exigting boiler’ s seam is offset with
the new steam. The table [above] (Table 3) shows this comparison.
The data reflects estimated emissons assuming a pulp Mill
production rate of 800 tons per day. The first column
shows what the emissons would be if the Mill continued to useit’'s
exiging technology (smdters). The second column shows the total
emissonsif seam from the naturd gas boiler was replaced by steam
from the gasification sysem. The ahility to replace this more costly
steam is necessary to make this project economicaly feasble. The
find column shows what the emissons would be if
the gasification system steam was used to offset steam from the cod

and refuse boilers.

Thevaluesin Table 3 of the FPA Amendment have been updated to

reflect several changes since the Original FPA was published:

- The estimated total mill emissionsin column 1 have been
transferred directly from Table 2 above.
The emissions from the gasification system when its steam is used
to replace steam from the natural gas boiler (second column) and
from the coal and refuse boilers (third column) have been changed
to reflect the changes discussed for Tables 1 and 2 above.

Even though the emissions are lower if steam from the gasification

system wer e used to displace coal and refuse boiler steam rather than

natural steam, thiswould result in a potential loss of fuel savings.
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Table4
Comparison of Different Project Scenarios
Original FPA FPA Amendment
Potential Total Project Emissonsin Tons from 1/1/01 to 3/1/07 Totd Project Emissonsin Tonsfrom 1/1/01 to 3/1/08
Parameter | Gadfication | Gadfication No Project No Project Parameter | Gadfication | Gasification No Project
Project fails, Replace XL, XL, Project fails, Replace XL,
Successful with Recovery | Recovery Recovery Successful with Recovery | Recovery
startup 4/04 | Boiler, Boiler Boiler Boiler startup 4/05 | Boiler, Boiler Boiler
startup 3/07 startup 3/03 | startup 3/05 startup 3/08 startup 3/04
NOx 402 828 759 869 NOXx 789 1,206 900
SO2 30 66 71 75 SO2 82 100 89
CO 14,461 34,867 20,389 30,956 CO 32,049 53,506 24,570
CO2 600,812 632,229 685,370 665,004 CO2 735,544 750,013 807,413
VOC 3,127 7,546 4,334 6,659 VOC 6,900 11,607 5,233
Particulate 880 2,023 1,203 1,806 | Particulate 1,842 3,091 1,446

Table 4 shows emissonsin totd tonsfor a set period of time during the project
under four three different scenarios. Fhefirs-column-showsthetotal
. : Lif 4 o o

period of 8 years compared to the 7 yearsin the Original FPA reflecting the
schedule changes described earlier in this FPA Amendment. Thefirst
column, showing the total emissions estimated if the gasification project is
successful has been extended one year. The second column, showing
estimated emissions if the project failsand a recovery boiler isbuilt, has been
extended reflecting the additional one-year during which time the smelters

would continue to operate. Thethird and fourth columns of
the
Original FPA, estimating emissions if Georgia-Pacific had not
pursued gasification technology and the smelters continued to
operate until replaced by a recovery boiler started up one year
prior to and one year after the MACT |1 implementation date,
have been deleted since they are no longer relevant to the
project. These two are replaced in the FPA Amendment by the
last column of data showing total emissionsif the smelters
continued to operate until replaced by a recovery boiler in 2004
(the MACT Il implementation date).

The Parties continue to agree that the potential benefitsin
pursuing this project out-weigh the small potential additional
pollutant burdens (CO, VOC and particulate matter).
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