BEFORE THE ADMINISTRATOR
U.S. ENVIRONMENTAL PROTECTION AGENCY

In the Matter of

Louisiana Department of Environmental
Quality’s Proposed Operating Permit and
Prevention of Significant Deterioration Permit
for Consolidated Environmental Management
Inc./Nucor Steel, Louisiana,

St. James Parish, Louisiana

>

LDEQ Agency Interest No.
157847

Activity Nos. PER20080001
and PER20080002

Permit Nos. 2560-00281-V0;
PSD-LA-740

Proposed to Nucor Steel, Louisiana
By the Louisiana Department of
Environmental Quality on

October 15, 2008

PETITION REQUESTING THAT THE ADMINISTRATOR
OBJECT TO THE TITLE V OPERATING AND PREVENTION
OF SIGNIFICANT DETERIORATION PERMITS PROPOSED FOR
NUCOR STEEL, LOUISIANA

Pursuant to Section 505(b) of the Clean Air Act, 42 U.S.C. § 7661d(b)(2) and 40
C.F.R.§70.8(d), Zen-Noh Grain Corporation ("Zen-Noh") petitions the Administrator of the
U.S. Environmental Protection Agency (" Administrator") to object to Title V Air Operating

Permit (No. 2560-00281-VO) (“Operating Permit”). Zen-Noh also petitions the



Administrator to reopen or revise Prevention of Significant Deterioration Permit (No.
PSD-LA-740) ("PSD Permit"). And, Zen-Noh petitions the Administrator to direct Louisiana
Department of Environmental Quality (“LDEQ”) to provide Zen-Noh and the public with all
information necessary to the issuance or denial of the Operating Permit and PSD Permit,
provide a meaningful period for public review, and reopen the public comment period.

Both the Operating Permit and PSD Permit were proposed on or about October 15,
2008 by LDEQ for issuance to Consolidated Environmental Management, Inc./Nucor Steel
Louisiana ("Nucor") for a Pig Iron Manufacturing Plant in St. James Parish, Louisiana. The
grounds for Zen-Noh'’s Petition are based on comments filed by Zen-Noh with LDEQ on
November 24, 2008 during the public comment period, and expansions on those comments,
as well as additional comments/objections filed with LDEQ on December 12, 2008 and
January 28, 2008 ("Public Comments").

EPA Region 6 and United States Department of the Interior, Fish and Wildlife Service
were unable to conduct a complete analysis of the proposed Operating Permit and PSD
Permit, and both recommended to LDEQ that it provide a new public comment period to
evaluate new modeling analyses to be provided LDEQ.' These new modeling analyses were
not provided to Zen-Noh or the general public. As is more fully discussed in Zen-Noh's

Public Comments, the refusal by LDEQ to follow the federal law and federally enforceable

! See, letter of December 1, 2008 from EPA to LDEQ attached as Exhibit 1, and letter of
November 20, 2008 from United States Department of the Interior, Fish and Wildlife Service to
LDEQ attached as Exhibit 2.



SIP has deprived Zen-Noh and others of their right under the Clean Air Act to review and
comment upon all of the information necessary to the issuance or denial of the Operating
Permit and PSD Permit.

Zen-Noh incorporates by reference to this petition its Public Comments and attaches
them here as Exhibits 3, 4 and 5.

Respectfully submitted this 30" day of January, 2009 by:

BALDWH\I/HASPEL Bt RKE & MAYER, LLC

PAUL N. VANCE, T-A. (#13007)
JAMES G. BURKE, JR. (#3676)
1100 Poydras Street

Suite 2200
New Orleans, LA 70163

Telephone:  504.569.2900
Facsimile:  504.569.2099

Of Counsel:

J. Michael Bowman

PLEWS SHADLEY RACHER & BRAUN LLP
1346 N. Delaware Street

Indianapolis, IN 46202

Telephone: 317.637.0700
Facsimile:  317.637.0710

Attorneys for Zen-Noh Grain Corporation



CERTIFICATE OF SERVICE

I hereby certify that I have this 30" day of January, 2009 served a copy of this Petition
to those listed below .

PAUIYN. VANCE

Lisa Jackson, Administrator (Via Certified Mail)
U.S. EPA Headquarters

Ariel Rios Building

1200 Penn Avenue, N.W.

Mail Code 1101A

Washington, D.C. 20460

Harold Leggett, Ph.D., Secretary (Via Certified Mail)
Louisiana Department of Environmental Quality

P. O. Box 4301

Baton Rouge, LA 70821-4301

Jeff Braun (Via Certified Mail)
Manager, Environmental Affairs
Nucor Corporation

1915 Rexford Road

Charlotte, NC 28211

Ms. Cheryl S. Nolan
Administrator

LDEQ, Air Permits Division
P. 0. Box 4313

Baton Rouge, LA 70821-4313

Mr. Jeffrey Robinson

Chief, Air Permits Section (6PD-R)

U.S. Environmental Protection Agency, Region 6
1445 Ross Avenue, Suite 1200

Dallas, TX 75202-2733

Ms. Shannon Snyder

U.S. Environmental Protection Agency, Region 6
1445 Ross Avenue, Suite 1200

Mail Code 6PDR

Dallas, TX 75202-2733
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December 1, 2008 4727/5/ 79(/7
Mr, Bryan Johnston
Administrator
Air Penmits Division
Office of Environmental Services

Louisiana Department.of Environmental Quality
P.O. Box 4313

Baton Rouge, LA 70821-4313
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o

RE:  Louisiana Department of Environmental Quality’s (LDEQ’S) Proposed Operating Permit

ahumber Z3R00285 V0 and Prevention of SionifinoanDatericrarion (PSD) Penmit
Number PSD-{.A-740; Consolidated Environmentai Mandg,cmem lnc , Nucor Steel
Louisiana; Convent, St. James Parish, Louisiana -

l

Dcar Mr. Johnston:

The Environmental Protection Agency (EPA) Region 6 appreciates the opp'onunity to
comment on the proposed operating pcrm:t and PSD permit for Nucor Steél Louisiana,*The draft
permits were evaluated to ensure conmsrcncy with the Louisiana State Implementation Plan and
Federal Clean Air Act (CAA) requirements. We have two principal concerns: a) the application
div not contain enough information to show if there will be an adverse impact on air quality in
the Baton Rouge Nonatainment Area, areas thal are currently in attainment, and Class | areas:
and b) the applicant’s Rest Available Conitrol Technology (BACT) determination did not provide
cnough information for EPA to evaluate the technical feasibility/infeasibility of the selected
control methods. We request that LDEQ provide a more detailed analysis of the applicant’s
BACT determination. [ he company has promised to submit revised modehng to help address our
first concern. Our specific comments on the permits are cncioscd

These comments are being submitled to assist LDEQ in the evaluation of the proposed
permit, and this is nota final position by EPA. The public comment ncrio_d for this permit closed
ceedfovember 24", W _Since e company will subrai 7 v medTiing W anesred the oem it
appiication, we recomend that LDEQ provide a new public comment pc‘:i’iod'on the amended
application. '

Please contact sic al (214) 665-6435, or Shannon Snyder of my staff at (214) 665- )l14
if vou have further questions. Thank you for your cooperation,

Sincerely yours,

Jeffrey Robinson
Chief _
Air Permits Scction

Enclosure

. -
Recycled/Recyclabla « Printed with Vagetable Ol Bazed Inks on 100% Recycled Paper (40% Postconsumer)
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Enclosure -

General Comnfent
) Did Nu"cor consider alternative manufécturing processes, employed within and
- outside the United States? For instance, did-Nucor consider bmldmg a Direct
Reduced Iron (DRI) Plant? [f so, why was this type of plant chmmaled from
. consideration? DRI plants such as the New Steel International I"Ja.m in Haverhill,
OH, and the Tron Dynamics, Inc. Planr in Butler, TN, produce pig iron using this
type of process and the emissions are far lower than what Nuco’r Louisiana has
proposed using the blast furnace process. LDEQ has the d1s.cretnon to require the
applicant to consider alternative producllon processes as part of the BACT
Dctcrmmanon ‘

ot .
o

Specific Comments

2) Tt is not clear from the application and the proposed permit if Startup, Shutdown,
and Mamtenance (SSM) emissions Were included in the Potentla] to Emit (PTE).
Please provide the BACT analysis for emissions from SSM. Aiddmona]ly, itis
unclear if alternate operating scenarios such as the Heat Recovery Steam -
Generator (HRSG) bypass operations, were included in the P L and i BACT will

apply durmg these operations. Emissions from all bypass scenaios are considered.

maintenance operations. Please clarify:if emission limits apply dunng bypass
operations and are supported by adequate monitoring and recorclkeepm&,
provisions in the PSD-permit. If the limits in the permit are mfeamble during
SSM, lhe LDEQ should outline what design, control, methodology, work practice
(such as a limitation on total startup and shutdown event time) or other change
appropriate for inclusion in the.permit to minimize excess emisgions during those
_periods! In addition, please clarify if those emissions will be included in the

" . annual Emissions [nventory reporting.. The proposed permit also does not provide

details on the number and nature of startups, shutdowns and malfunctions.

3) - [t was not clear from the applicatio.n and the propos-éd pormit if, Particulate Matier
(PM) 2.5 was evaluated. Did LDEQ consider PM 2.5 in this permitting action?

4)  Based on the information provided in the PSD application;, it is'difficult to verify
- the BACT Determination provided in the Preliminary Dctcrmlnatlon Summary,

. spcmhcally, the technical feasibility/infeasibilty of add-on controls for each '
emissions unit/pollutant evaluated. The' BACT evaluation procéss involves
reviewing not only the EPA's BACT/ Lowest Achievable ]:mlSSlOI‘lS Rate

,(LAER) Clearinghouse (RBLC), but also Federal/State/L.ocal New Source
Review-(NSR) permits across the oountry Please provide the State s-rationale for
the BACT determinations, including an analysis of the technical and economic
deSlbllily of dvalldble control technologics. C

N

J
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5)

6)

7)

8)

9)

10)

|

The ptoposed permit statcs that for the Blast Furnace Gas, Sulfur Dioxide (SO2)
BACT 1s no feasible control; that BACT is 0.039 BFG gr/dsct, nla maximum
content of 1.3% sulfur in the coal, and 2500 gr ofSu]fur/]\/lMsclfofnatural gas
combusted. At Severstal North America, Inc. SO2 BACT for the Blast Furnace
Stoves was determined 1o be “no controls feasible, compliance verification via’
Contintious Emissions Monitoring System (CEMS).” Why was the usé of CEMS
not regarded as BACT al Nucor? How does Nucor plan to monjtor compliance
wnhou( an emissions Jimit and the use of CEMS_”_ : :

e ‘ : i
The pr0posed permit states the Volatile Organic Compound (VOC) BACT
emissions limit for the Blast Furnace/Hot Blast Stove and Top Gas Boilers is
0.0054 15/MMBtu. However, a search of the RBLC produced a 0.0026

I6/MMBTU limit at Nucor Steel in Indiana. Please cxplain why this lower limit
or an erission’limit lower than the one currently proposed is not achicvable.

The proposed permll states the PM10 BACT emissions limit (or cast house
cmissions is 0.003 gr/dscf, However, a scarch of the RBLC produced a0.0018
pr/dscf limit at Quanex Corporation and Steelcorr, [nc. in Arkansas Please
explain why this lower limit or an emission limit lower than thc one currently
pr0posed is not achievable. - : : i .
|

The proposcd permits state BACT for SO2 emissions from coke oven gas is a

- combination of lower sulfur coal, lime dry spraying tec]-arnques'r and a dry

scrubber removal of no less than 90%. There is no emission hmlt and no use of
CEMS to monitor the actual emissions. A search of RRBLC, and a review of the
pcnmts issued in other states, reveals plants with 91-92% rcmo’val efficiency,
emissions limits, and the use of CEMS. Please explain why these types of
conditions are.not being utilized or feasible at Niicor Louisiana. No emissions
limit or, monitoring method in the proposed permit creates an 1s'suc with practical
cnforceabthty that LDEQ should address beforc the final permn is issued.

According fo the proposed PSD permit, Nitrogen Oxides (NOx) Emissions from
PCI-101 — PCI Mill vent are significant. It was not apparent looking at the

application whether the feasibility of controlling these emissions was addressed.
Did' LDEQ evaluate whether or not controlling these emissions!is feasible?

The proposed himit for PM10 emissions from the PCI Mill is0.031 gr/dscf, the
New Source Performance Standard (NSPS) Subpart Y standard for coal
preparanon plants. However, a lower NSPS Subpart Y limit of0.02 gr/dscf was
proposed April 28, 2008. Please explain how LDEQ plans to address this in the
proposcd permit. There should be a condition in the final pcrnm that requires
Nucor to modlfy their pcnmt when the new standard is finalized.
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Modeling,

[1)  The original modeling that LDEQ relied upon to publish the public notice for this
proposed permit did not account for all maintenance scenarios w1th respect-10
increment and impacts on ambient air quality. On November 17 2008, the
applicarit-committed to providing revised Class T and [I modelmg to LDEQ, EPA
Region 6, and U.S. Fish and Wildlife Service (FWS). The revised modeling will
account for emissions from all maintenance scenarios that are being permitted and
could oceur up to 120 days per year in addition to normal opcrgmon with respect
to incrément, National Ambicnt Air Quality Standards ('NAAQS) and Air
Quality-Related Values (AQRV) compliance demonstrations. :At this time, EPA
Region 6 is unable 1o determine whether the proposed source will have an adverse
impact on NAAQS or PSD Class T and IT increments, We wi[l{comp'[ete our
modchng revicw after the revised modeling has been subm1tted Since the
original modeling used to-support the proposed permit-at pubhc comment was

“ incomplete, EPA strongly recommends a new comment penod for FWS, EPA,
and the public (o evaluale the new modeling analysis that will be provided to
LDEQ), the revised air permit application, and the preliminary determination.
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FISH AND WILDLIFE SERVICE
National Wildlife Refuge System
Branch of Air Quality
7333 W. Jefferson Ave,, Suite 375
Lakewood, CO 80935-2?17

FWS/ANWS-AR-AQ

November 20, 2008

Ms. Soumaya Ghosn

Public Participation Group

Louisiana Department of Environmental Quality
PO Box 4313 ,

Baton Rouge, Louisiana 70821-4313

Subject: Consolidated Environmental Magagement Inc - Nucor Steel Louisiana, Agéncy Intetest
Number 157847, Permit Nurnber 25 60-00281-V0 and PSD-1.A-740, and Activity
Number PER20080001 and PERZUUBOOOZ ‘

Dear Ms. Ghosn:

The US Fish and Wildlife Service (FWS) has reviewc& the proposed permit, statement of basis,
and various revisions of the permit application submmcd by Consolidated Environtental
Management - Nucor Steel Louisiana (Nucor) regardmg construction of a greentield pig iron
steel plant to be lacated in Convent, St. James Parish. "The proposed facility is located 170 km
west ot the Breton Wildemess Arca (WA), & Class I area managed by the FWS.

We hm/e concerns regarding the bypass emissions pmposcd in. the permits and the lack of an
analysis inclusive of these emissions. We also have questions regarding analytical methods,
unclear discussions, and unreferenced data used by Nucor in the Class [ analysis submitted to
FWS on September 11,2008, And we have concerns with respect to the indicated Class I
increment violations at the Breton WA and Nucor’s analysis with respect to this increment. In
summary, we believe that the Class T analysis performed by Nucor is incomplete. With the
information that the FWS has at this time, we cannot determine the impact that the proposed
facility will have to air quality and air quallty related valucs (AQRV 9), including visibility, at
the Breton WA. i !

Under the Clean Air Act (CAA) the Federal Land'Maﬁager (FLM) is charged with an
“affirmative responsibility to protect” the AQRV’s at Clags T areas, 42 U.S.C. § 7475(d)(2)(B).
Due 1o the incomplete nature of the Class I analysis, we cannot carry out this charge. Therefore,
we anticipate that a complete Class I analysis will be provided to us in advance of permit
issuance and that we will be afforded an appropriate review period to consider the oformation

: —mm
Texe ErioE
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and respond. Until the time when a complete analysis has been provided to FWS, we can not do
the work necessary to make our detexmination. Our analysis relies on good data, and it is
inappropriate for us to make unsupported agsurnptions as to whether or not there will be adverse
impacts to AQRV's at Breton. We look forward to receiving complete information that will
better inform us, as well as the public, as to the potential impacts of the proposed facility.

We expect that FWS be given a full 60 day review period to evalvate the information when it i3
provided by the applicant.

| . Bupass Emissions

The proposed pig iron plant will consist of two coke oven batteries. Each battery will exhaust
thtough a Flue Gas Desulfurization (FGD) stack via a series of five heat recovery steam
generators (HRSGs). In total, there are 10 HRSGs vented through two FGD stacks during
normal operation. It is our understanding that normal operation is the only scenario modeled for

AQRYV analysis at Breton.

However, the applicant anticipates a routine maintenance schedule that could equate to 12 days
per year for each HRSG; at which time emissions would bypass the inoperative HRSG unit.
Each coke oven battery would have a maximum of 60 days (12 days for each of the 5 HRSGs) in
which emissions would bypass the FGD stack controls. Therefore, the maintenance schedule as
described by Nucor, ranges from allowing 120 days per yesr that at least onc HRSG will be in
bypass mode, to the acute short term situation of potentially 60 days per. year that two HRSGs
will be bypassed simultaneously. Based upon data provided by the applicant, the hourly SO,
emission rate for a single-HRSG-bypass scenario ig mote than double that of normal opetations;
for the two-HRSG-simultaneous bypass scenario, that normal operations SO, emission rate
increases nearly three~-and-one-half times.

The maintenance schedule, as desoribed, results in 60 — 120 days per year that ajr emissions are
bypassing pollution controls. In other words, for one third of tbe year the Bretan WA will be
impacted by SO, emissions much greater than the emission rates that were modeled. We caunot
determine the impact to the Breton WA, based on the miodeling provided to us, as it does not
represent the maximur emissions the Class | area will experience.

We request that these bypass emissions be modeled and their impact on the Class I area be
predicted.

Class | Increm_em at Breron

The Class [ analysiz performed by the applicant does not adequately assess increment
consumption at Breton. The Class I significant impact levels for SO, were exceeded for the short
terr, 3 hour and 24 howur averaging times. Therefore, a complete Class I increment annlysis is
required. No information was included in the report dated September 11, 2008, which would
describe the inventories used in the inorement modeling, not did the report describe the predicted
increment consumption and Nucor’s contribution to increment.
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No description of the inventories uscd by the applicant was included with the analysis.
Increment evaluation must inchude major increment consuming and expanding sources
surrounding the Breton WA, The analysis states that all SO, sources were modeled, but offers no
additiopal detail or description of these inventories. -

The materials forwarded to the FWS by the applicaat do not indicate that the inerement at Breton
is cansumed. However, page 94 of the State’s Preliminary Determination indicates that the 3-
hour and 24-hour SO, Class I increments are completely consumed. The assertion is also made
that Nucor’s contribution to that increment consumption is below the SO, significant tmpact
levels. No information {s included by the State or the spplicant to explain this assertion. The
FWS has not been provided with any modeling that demonstrates that Nucor will not contribute
to the indicated increment violations at Breton for the short term SO, averaging perjods.

Furthermore, as we have commented, emissions for operations accounting for up to oue third of
the year have not been modeled. Therefore, all modeling is ultimately incomplete without
evaluation of the maximum emissions from the proposed project, especially as concetiis the short
term SO; increment demonstrations.

Methods Utilized by Nucor to Analyze Class I Impacts :

The modeling report forwarded to FWS, dated September 11, 2008, included several modeled
values represented as percentages. The FWS does not make its detenmipations based on single
source impacts expressed as a percentage or a fraction of a total prediction. For example,
modeled SO, concentrations at Breton receptor locations were expressed as total concentrations,
Nucor concentrations, and Nucor’s percentage of the total. A prediction expressed as
percentages of pollutant concentration is not & value that FLM’s use to determine impacts, as it
does not indicate a source’s direct irapact on a Class I area.

In additton, we would like to see more detail with respect to unit conversions for the deposition
estimates. We supgest including a worksheet showing how these conversions were calculated.

FLM Notification and Public Participation

{t i3 our understanding that this permit action is both a Prevention of Significant Deterioration
permit as well as a concurrent Title V Operating Permit. Thuy, it must meet the requirements for
new or madifted sources impacting federal Class I areas provided in the PSD section of the
State’s air quality regwlations (see LAC 33:111.509.P), The PSD public participation requirements
(see LAC 33:111.509.Q), and various procedural requirements. of the operating permit program
(including those of LAC 33:111.533). We are concerncd that due to the missing Class I AQRV
and increment analyses addressing the tcue potential emissions of the facility, the package as
processed thus far fails to meet these State rule requirements.

LAC 33:111.509.P.]. requires that “The administrative authority shall provide written notice of

- any permit applicatian for a proposed major stationary source or major modification. the

emissions from which may affect a Class | aves, to the federal land manager and the federal
official charged with direct responsibility for management of any lands within aay such area.

04/86
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Suclt notification shall include a copy of all information relevant to the permit application and
shall be given within 30 days of receipt and at Jeast 60 days prior to any public hearing-on the
apphcaﬁun for u permit to construct. Such notification shall include an analysis of the proposed
source’s anticipated impacts on visibility in the federal Class ] atea....” We consider an analysis
of the AQRV and visibility impacts predicted due to bypass opefatlons, which in this case can
oceur for between 60 and 120 days, to be relevant mformatmn necessary to our evaluation of

impacts at the Class I area.

LAC 33:110.509.Q.2.c. provides that the State shall, “notify the public, by advertisement in a
newspaper of general circulation in each region in which the proposed source would be
congtructed, of the application, the preliminary determination, the degree of increment
consumption that is expected from the source or modification, and the opportunity for comment
at a public hearing as well as written public comment.”” LAC 33:171.531.A.3.b. provxdcs that the
public notice of a permit action will include “the emissions change involved...." The incomplete
information provided by both the applicant aad the State regarding the Class I i mcremem
analysis, including the lack of information regarding the increment consumption inventorics
employed in the applicant’s modeling aud the apparent lack of addressing short-term, ongoing,
maxinum emissions scenarios, has missing information that would tikely be of interest to the
public as to the true degree of increment consumption and AQRV impscts that this facility will
cause, Furthermore, should the federal land manager find, following subraission of complete
analyses by the applicant or State, that an adverse impact on visibility would result, the
provisions of LAC 33:T11.509.P.3. would also become relevant.

! LAC 33:111.533.C. provides for a 45 day review period by EPA; LAC 33:110.533.D. addresses

' procedures for EPA objection to a permit; and, LAC 33:111.533.E. cavers public petitions to EPA
! should concerns raised during the public comment period not be satisfactorily addressed. The

i grounds for EPA Objection include: “... the permitting authority or the owner or operator has

| not provided information regarding the permit...;” and, “the permitting authonity failed to submit
i any information tecessary to review adcguately the proposed permit...."” We believe that the

x missing information itemized above provides grounds for EPA to abject to the permit, and/or for
the public to petition EPA.

' For these reasons, FWS is requesting that (1) the permit application and the preliminary

: determination be supplemented with complete air quality, AQRV, visibility, and increment
analyses that address the bypass operating scenarios; (2) the information be provided to FWS,

I EPA, and the public pursuant to the provisions of the State permitting regulations; (3) that
appropriate apportunity for comment be afforded to the FLM as well as the public; and, (4)

‘ Louisiana Department of Environmental Qualify refraln from issuing the final permit unti] these

|

required steps are completed.
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| Far further information, please contact Jilt Webster of.my staff at 303-014-3804. We look
forward to continuing to work with you towards resolution of these concerns.

Sincerely,

ooz 1 Dt

Sandra. V, Silva, Chief
Branch of Air Quality

ce:

Kenneth Litzenberger

' Project Manager

Southeast Louisiana Refuges
61389 Hwy. 434

Lacombe, LA 70445

Richard Ingram ;
Refuge Supervisor .
FWS Region4

1875 Century Blvd., Suite 400

Atlanta, GA 30345

Jon Andrew

Chief of Refuges

FWS Region 4

1875 Century Blvd., Suite 400
Atlanta, GA 30345

Jeff Robinson

Chief, Air Permits Section

US EPA Region 6

1445 Ross Avenue, Suite 1200
Dallas, Texas 75202-2733

Cheryl Nolan, :
Assistant Secretary, Office of Environmental Services

Louisiana Department of Environmental Quality
PO Box 4313
Baton Rouge, LA 70821-4313

Mr, Bryan Johnston
Administrator, Ajr Permits Division
Louisiana Department of Environmental Quality
. PO Box 4313
' Baton Rouge, LA 70821-4313




November 24, 2008

Louisiana Department of Environmental Quality
Attention: Ms. Soumaya Ghosn

Public Participation Group

P.O. Box 4313

Baton Rouge, Louisiana 70821

Re: Al Number 157847
Permit Number 2560-00281-V0 and PSD-LA-740
Activity Number PER20080001 and PER20080002

COMMENTS ON PROPOSED PERMITS AND EAS FOR
NUCOR-STEEL, LOUISIANA

Dear Ms. Ghosn:

We are pleased to present the following conmnents to PSD Permit No. PSD-LA-740
(the “PSD Permit™), Part 70 Permit No. 2560-00281-VO (the “Part 70 Permit”) (collectively
with the PSD Permit, the “Permits™), and the envirommental assessment statement (“EAS™)
issued to and for Consolidated Environmental Management, Inc.-Nucor Steel, Louisiana’s
(“Nucor”) proposed new pig iron manufacturing plant in Convent, Louisiana.! We at Zen-
Noh Grain Corporation (“Zen-Noh”) look forward to a long-lasting relationship as good
neighbors with the proposed Nucor facility. However, we firmly believe that being a truly
good neighbor requires a solid foundation and a spirit of give-and-take from both parties. As
we have discussed with Nucor and the Louisiana Department of Environmental Quality
(“LDEQ”), we are deeply concerned about the possible effects that Nucor, in particular but
not limited to Nucor’s operations and emissions of potential grain adulterants, could have on
Zen-Noh’s business and the health and welfare of our employees, customers, and
shareholders. We have not had enough time to fully evaluate those possible impacts and do
not wish to raise any red-flags prematurely. We feel, however, that we have been boxed into
a corner and are compelled to present these comments before the end of the initial public
comment period. We will submit revised or additional comments as they develop. In the
meantime, my door is certainly open to both LDEQ and Nucor to discuss Zen-Noh’s concerns
and, with luck, continue laying the foundation for a good neighborly relationship for years to
come.

" The Permits are found in the public record in EDMS Document No. 38131069. The EAS is found in the public
record in EDMS Document No. 36847130. Both EDMS documents are incorporated herein by reference

COHPORATE OFFICE CORNVENT TERMINAL

R. O. BOX 38 = MANDEVILLE, LA 70470-0039 8886 LA HWY 44 = CONVENT, LA 7
TEL. (983) £687-3500 ¢ FAX (986) 867-3506 TEL. (225) 562-3571 » FAX (225) 57~



Louisiana Department of Environmental Quality
November 24, 2008

Page 2

Zen-Noh’s Requests for 45-Day Extension of Time and Additional Inforimation
Should Have Been Granted

LDEQ acted arbitrarily and capriciously by denying or failing to timely approve Zen-
Noh’s reasonable request for a 45-day extension of time to file comments on the above
referenced permits issued to Nucor and the environmental assessment statement. The
permits, which were issued for public comment on October 15, 2008, incorporate
hundreds of pages of information Nucor submitted to LDEQ on October 1, 2008.
Zen-Noh made several immediate efforts to contact Nucor and establish a dialogue
regarding Zen-Noh’s concerns over the very large pig iron facility that Nucor proposes
to construct adjacent to Zen-Noh’s property line. Nucor initially was unable to meet
with Zen-Noh. On November 10, Zen-Noh met with LDEQ to discuss Zen-Noly’s
concerns and to ask LDEQ for an extension of time to submit comments. LDEQ
advised Zen-Noh to work it out with Nucor and to submit an extension request in
writing. On November 11, Zen-Noh finally met with Nucor and advised Nucor of
Zen-Noh’s concerns and requests for additional information to evaluate the proposed
permits. Zen-Noh advised Nucor that Zen-Noh would be requesting an extension,
probably for 90-days. Nucor asked Zen-Noh not to request a definite period of time to
comment. So, as agreed with Nucor, Zen-Noh submitted on November 13 a request
for an indefinite extension, to be measured by Nucor’s response with additional
information.* LDEQ told Zen-Noh that LDEQ could not approve an indefinite
request, so on Novemberl7, Zen-Noh submitted a request for a 45-day extension of
time to submit comments. On November 19, LDEQ told Zen-Noh that requests for
extended comment period would be addressed at the beginning of the public hearing to
be held on November 20. Zen-Noh attended the public hearing on November 20, but
there was no discussion of the extension requests. Zen-Noh called several individuals
at LDEQ throughout the day on Friday, November 21, but never received a call-back
or any word on the extension request. LDEQ should have granted the extension
request no later than at the beginning of the public hearing. Not to have taken action
on the extension request was surprising and unfair, not just to Zen-noh but to any
person who may have been seeking an extension. The proposed Nucor facility is a
giant, one that will have a huge and possibly detrimental environmental impact on its
neighbors and the people of southern Louisiana, such that the bare minimum comment
period was clearly inadequate. Zen-Noh thus requests that LDEQ consider all facts
and issues Zen-Noh raises to LDEQ’s attention before LDEQ issues the final permits.

During the meeting on November 10, Zen-Noh advised LDEQ of Zen-Noh’s intention
to conduct ambient air quality modeling to verify the modeling performed by Nucor
and to perform certain additional modeling (such as, modeling the impact of Nucor’s
emissions on Zen-Noh'’s equipment and grain. Zen-Noh’s expert, Dr. Paolo Zannetti,
had previously, on November 6, requested the electronic model files by way of an e-

? Zen-Noh’s formal communications with LDEQ are attached hereto as Exhibit | and incorporated by reference,
in their entirety, as comments to the issuance of the permits.



Louisiana Department of Environmental Quality
November 24, 2008

Page 3

mail to LDEQ. See Affidavit of Dr. Paolo Zannetti, Q.E.P., attached hereto as Exhibit
2. Dr. Zannetti followed up his second request with an e-mail to LDEQ on November
14. Dr. Zannetti did not receive the requested electronic files until November 20, after
the public hearing had started. The model input files are critical information necessary
to enable Zen-Noh to evaluate the substantive merits of the air quality impact
assessments upon which the proposed permits rely. LDEQ’s failure timely to provide
the model files and refusal to grant Zen-Noh’s request for an extension deny Zen-Noh
the opportunity to submit meaningful substantive comments before the end of the
comment period. Dr. Zannetti reasonably needs at least two to four weeks to perform
the computer modeling he advised LDEQ about on November 10. Zen-Noh requests
that LDEQ allow Zen-Noh at least an additional 30-days to revise these cominents and
submit additional comments to LDEQ.

Zeu-Noh also provided Nucor a written request regarding the extension request and
identifying the information Zen-Noh needed to thoroughly evaluate Nucor’s permit
applications. Nucor responded by e-mail on November 17, promising to work on
responses to Zen-Noh’s specific requests and to “provide it shortly.” Zen-Noh has not
received any further communication, response or information from Nucor. Nucor
should not be heard to object to Zen-Noh’s request for additional time to submit
comments.

During a meeting with representatives of Zen-Noh on November 10, 2008, LDEQ
admitted that it had made permit decisions based on “Google searches” and other
independent mtemet research that LDEQ conducted because Nucor did not provide
sufficient technical support documentation with its BACT analyses. LDEQ admitted
that it did not save or print the research and did not make it available for public review
and comment. LDEQ must identify each permit decision that was based in whole or
in part on information not made available for public review and comment. Each such
decision should be reconsidered and all supporting information made available for
proper public review and comment, before the final permits are issued. Nat'l Wildlife
Fed’nv. Marsh, 586 F. Supp. 985 (D.D.C. 1983).

In issuing a permit, LDEQ “is required to make basic findings supported by evidence
and ultimate findings which flow rationally from the basic findings” and to detail the
connection between the evidence and the ultimate decision to issue the permit. Save
Qurselves, Inc. v. Louisiana Envtl. Control Comm., 452 So. 2d 1152, 1159 (La. 1984).
Failing to do so is an abuse of LDEQ’s discretion and position as public trustee. n re
E.I du Pont de Nemours & Co., 674 So. 2d 1007, 1011 (La. App. 1996).As the public
trustee, LDEQ must balance the interests of the environment and public -- including
Zen-Noh -- before issuing the Permits. Save Ourselves, Inc. v. Louisiana Envtl.
Control Comm., 452 So. 2d 1152 (La. 1984).

LDEQ’s failure to consider Zen-Noh’s interests could result in an inverse
condemnation of Zen-Noh’s facility, a property right protected under Article T of the
Louisiana Constitution and the Fifth Amendment of the United States Constitution.
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Among other things, LDEQ has not considered the effect Nucor’s emissions and
operations -- on property to be acquired with public funds -- would have on the
wholesomeness and marketability of Zen-Noh’s grain and business.

By failing to consider the effects Nucor’s emissions and operations would have on
Zen-Noh, LDEQ has not addressed all potential and real adverse environmental effects
of Nucor’s proposed operations, and has not demonstrated that the social and
economic benefits of Nucor’s activities outweigh the environmental impact costs. See
L.R.S. 30:11.2018(B). LDEQ also has not articulated a reasonable consideration of
alternatives that would offer more protection to the environment, id., including among
other things alternate sites and alternative processes for the manufacture of pig iron.

Emissions of All Toxic or Deadly Pollutants Must Be Quantified and Evaluated

Stack testing at the Haverhill North Coke heat recovery coke plant demonstrated that
hydrogen chloride (“HCI”) and sulfuric acid mist (“H2S04™) emissions from heat
recovery coke oven FGD units and HRSG bypass vents are much higher than the
emission factors reported in AP-42. These higher emission rates are reflected in the
permits for Haverhill North Coke, Indiana Harbor Coke, and Gateway Energy, and the
draft permits for Middletown Coke and FDS Cole, but they are not reflected in the
Nucor Permits. HCI and H2S04 are Toxic Air Pollutants (“TAP”) regulated under
LAC 33:1II Chapter 51. Ambient impacts must be evaluated if HCI emissions exceed
the Minimum Emission Rate of 500 pounds/year or H2S04 emissions exceed 1,200
pounds/year. LAC 33:II1.5112. Based on the more realistic emission estimates used
at every other heat recovery coke plant, Nucor’s coke battery FGD units will emit
more than 10 tons/year of both HCl and H2SO4. LDEQ should quantify emissions of
HCI and H2504 from the cole ovens and assess the ambient impact of these
emissions.

Iron ore sinter plants are a major source of dioxin emissions..” Dioxins and furans are
extremely toxic carcinogens and hormone disruptors, even at very low concentrations.
They are also bioaccumulative, which means that they become concentrated in body
fat. Dioxin contamination may cause rivers and streams to become unfishable.

Dioxin concentrations in sinter plant exhausts have been measured as high as 43

? See “The Shell Dioxin Destruction System,” H. Tang et al., presented at the Solid and Hazardous Waste
Management Conference, Feb. 2003, attached hereto as Exhibit 3; Sinter Plants in the Iron Industry;
Development Document for Final Effluent Limitations Guidelines and Standards for the Iron and Steel
Manufacturing Point Source Category, EPA-821-R-02-004, pp. 9-7 — 9-9 (April 2002) (dioxins and furans in
wastewater from sinter plants that use wet scrubbing).
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11.

12.

13.

TEQ/m>.* LDEQ and Nucor should quantify dioxin or furan emissions from the sinter
plant and evaluate the ambient impact of these emissions.

Water cooling during slag processing has been demonstrated to result in emissions of
hydrogen sulfide (“H2S™), a noxious compound that smells like rotten eggs or raw
sewage and is immediately dangerous to life and health at concentrations as low as
100 ppim. H2S is a TAP with a Minimum Emission Rate, which requires ambient
impacts to be evaluated, of 800 pounds/year. LAC 33:II1.5112. H2S emissions from
slag processing have been measured at rates of up to 0.704 pounds per ton of pig iron
produced.’ Based on Nucor’s projected production of pig iron, H2S emissions will be
significant. LDEQ should quantify and evaluate the ambient impact of H2S emissions
from slag processing.

LDEQ should quantify the PM10 emissions from the proposed rail loading/unloading
processes and truck loading/unloading processes.

BACT Determinations for the Blast Furnace/Hot Blast Stoves Are Improper

The blast furnace/hot blast stoves are major sources of criteria air pollutants. The hot
blast stoves will emit a combined 442.6 tons/year CO, 132.5 tons/year NOx, 55.2
tons/year PM10, 122.1 tons/year SO2, and 29.0 tons/year VOC, through two common
stacks (STV-101 and STV-201). Given the magnitude of the emissions from the hot
blast stoves, LDEQ should evaluate every technology potentially applicable to
emissions similar to the hot blast stove emissions, including alternative and innovative
process, collateral environmental benefits, and cost-effectiveness.

LDEQ improperly ruled out a fabric filter/baghouse for control of PM10 emissions
from the blast furnace and hot blast stoves because “blast furnace gas has a high
moisture content.” LDEQ and Nucor did not provide any technical documentation
supporting this statement. Fabric filters are the most efficient (99 — 99.9%)° control
technology for removal of PM10 from iron and steel production and industrial boilers.
The Indian Central Pollution Control Board reports that fabric filters have been
demonstrated to achieve 99+% reduction efficiency for particulate matter in blast
furnace emissions.’  If fabric filters are technically feasible for the blast furnace and
hot blast stove emissions, they will likely be the top selection for BACT. Fabric filters
are not affected by the absolute moisture content in the gas stream; rather, the relative
humidity, which is a function of water content and temperature, determines the
technical feasibility of fabric filters. LDEQ’s analysis does not provide any technical

4 “Emjissions of Dioxins and Furans from Metallurgical Processes: Iron Ore Sintering and Secondary Zinc
Production,” U. Quass, attached as Exhibit 4. TEQ stands for “Toxicity Equivalent” and is a measure of how
deadly or toxic one form of dioxin is compared to another.

® BAT Reference Document, pp. 187-88, attached hereto as Exhibit 5.

¢ See Air Pollntion Technology Fact Sheet, Fabric Filters, attached as Exhibit 6.

7 See newsletter on Preventative & Control Measures of Cadminm Contamination to Environmient, attached as
Exhibit 7.
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basis -- such as the relative humidity, water content or temperature at the point of
control -- for its determination that fabric filters are technically infeasible due to the
moisture content of blast furnace gas. LDEQ should provide technical support for its
determination, including engineering calculations and literature, or should evaluate the
control efficiency and cost-effectiveness of fabric filters as BACT for the control of
PM10 from the hot blast stoves.

LDEQ and Nucor did not demonstrate with sufficient technical supporting
documentation, including design parameters, engineering drawings and calculations,
engineering literature, and vendor literature and perforimance warranties, that a
cyclone-wet scrubber combination is BACT for the control of PM10 emissions fiom

the hot blast stoves.

LDEQ improperly deemed selective catalytic reduction (“SCR”) to be technically
infeasible for the control of NOx emissions from the hot blast stoves because “control
[of NOx emissions] has not been demonstrated beyond [30 ppmv] at any efficiency.”
LDEQ and Nucor did not provide any technical documentation supporting this
statement. Duke Power Cliffside Steam Station has reported, in the engineering
literature, that it achieves 93% NOx removal efficiency, down to concentrations of 9-
12 ppm, using SCR reactors furnished by Riley Power, Inc.® Applications of SCR in
the electric utility industry are relevant to and should be considered in the
determination of BACT for the hot gas stoves. Based on parameters stated by Nucor
in the Emission Inventory Questionnaire (“EIQ”) for the hot blast stoves, the
concentration of NOx in the hot blast stoves common stacks is 39.5 ppmv (average) to
66.3 ppmv (maximum). Control of NOx to a level 9-12 ppm will result in a 73% -- or
236.7 ton/yr -- reduction in NOx emissions. LDEQ should provide technical support
for its determination, including engineering calculations and literature, or should
evaluate the control efficiency and cost-effectiveness of SCR as BACT for the control
of NOx from the hot blast stoves.

LDEQ improperly deemed the EMx (SCONOx) technology to be technically
infeasible for the control of NOx emissions from the hot blast stoves because the
stoves “will experience regular temperature swings between 180-400°C (356-752°F)”
and “large temperature swings during operation can render the system ineffective as
pass-through leaks develop within the catalyst modules.” PSD Permit, p. 17. LDEQ
and Nucor did not provide any technical documentation supporting this statement.
According to Nucor, there will be three hot blast stoves for each blast furnace.
Application, p. 1-11. The hot blast stoves will be operated in a cyclical fashion, with
one producing hot blast, one being heated, and one in transition, and with the three
exhausts vented to a common stack. /d. Therefore, the temperature in the hot blast
stove common stack will not be variable to the same degree as the temperature in each
individual hot blast stove exhaust. According to the EIQ for the liot blast stoves, the

8 See “Increasing SCR NOx removal from 85% to 93% at the Duke Power Cliffside Steam Station,” Terence R.
Ake, et al,, ASME Power Division Special Section (April 2006), attached as Exhibit 8,
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tenperature in the hot blast stove common stacks will be 375°F. According to the
EMXx catalyst manufacturer, the EMx technology will have a 90+% reduction
efficiency at temperatures between 350°F and 700°F and has a maximum temperature
of 1,200°F.° The catalyst capacity -- not the NOx reduction efficiency -- varies from
10% to 75% over the same temperature range. In other words, more catalyst is
necessary to remove the same amount of NOx. This goes to the cost-effectiveness of
the EMXx technology, not its technical feasibility Assumjng a reduction efficiency of
75%, the EMx technology will reduce NOx emissions from the hot blast stoves by
176.3 tons/yem LDEQ should provide technical support for its determination,
including engineering calculations and literature, or should evaluate the control
efficiency and cost-effectiveness of EMx as BACT for the control of NOx from the
hot blast stoves.

LDEQ and Nucor did not demonstrate with sufficient technical supporting
documentation, including design parameters, engineering drawings and calculations,
engineering literature, and vendor literature and performance warranties, that low
NOx fuel combustion is BACT for the control of NOx emissions from the hot blast
stoves.

LDEQ improperly deemed the EMx technology to be technically infeasible for the
control of CO and VOC emissions from the hot blast stoves because the stoves “will
experience regular temperature swings between 180-400°C (356-752°F)” and “large
temperature swings during operation can render the system ineffective as pass-through
leaks develop within the catalyst modules.” PSD Permit, p. 24. LDEQ and Nucor did
not provide any technical documentation supporting this statement. According to
Nucor, there will be three hot blast stoves for each blast furnace. Nucor PSD Permit
Application (“Application), EDMS Doc. No. 36847130, p. 1-11. The hot blast stoves
will be operated in a cyclical fashion, with one producing hot blast, one being heated,
and in fransition, and their exhausts will be vented to a common stack. Jd.  Therefore,
the temperature in the hot blast stove common stack will not be variable to the same
degree as the temperature in each individual hot blast stove exhaust. According to the
EIQ for the hot blast stoves, the temperature in the hot blast stove common stacks will
be 375°F. According to the EMx catalyst manufacturer, the EMx technology will
reduce CO and VOC concentrations from about 50 ppm to about 2.5 ppm, and the
catalyst has a maximum temperature of 1,200°F."" The EMx technology will reduce
the CO emissions from the hot blast stove from 50.5 ppm to about 2.5 ppm, 2 95%
reduction, or 420.5 tons/yea1 LDEQ should provide technical support for its
determination, including engineering calculations and literature, or should evaluate the

% See EMx Catalyst Technical Specification, EmeraChem, attached as Exhibit 9.

1% It should be noted that this level of emissions reductions implicitly incorporates the BACT selected by LDEQ,
low NOx fuel combustion, which is reflected in the EIQ for hot blast stoves.

! See EMx Catalyst Tectmical Specification, EmeraCher, attached as Exhibit 9.

2 1t should be noted that this level of emissions reductions implicitly incorporates the BACT selected by LDEQ,
good combustion practices, which is reflected in the EIQ for hot blast stoves.
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control efficiency and cost-effectiveness of EMx as BACT for the control of CO and
VOC from the hot blast stoves.

LDEQ’s analysis of the EMx technology as BACT for control of NOx emissions, CO
emissions, and VOC emissions from the hot blast stoves, including the analysis of the
cost-effectiveness of this technology, should consider the collateral environmental
benefit that NOx, CO and VOC:s are all reduced by the EMx technology.

BACT Determinations for the Cast House Are Improper

LDEQ correctly determined that wet scrubbers and cyclones individually are
technically feasible for control of PM10 emissions from the cast house. LDEQ
determined that a cyclone-wet scrubber combination is BACT for control of PM10
emissions from the hot blast stoves and top gas boilers, but LDEQ and Nucor did not
evaluate the technical feasibility of cost-effectiveness of a cyclone-wet scrubber
combination as BACT for control of PM10 emissions from the cast house. LDEQ
reports that cyclones have an 80% control efficiency and wet scrubbers a 98% control
efficiency for PM10; in combination, then, the cyclone and wet scrubber should have a
99.6% control efficiency for PM10. LDEQ determined that the fabric filter employed
by Nucor would have a control efficiency of only 99%. LDEQ should evaluate the
control efficiency and cost-effectiveness of a cyclone-wet scrubber combination as
BACT for control of PM10 emissions from the cast house.

Providing a nitrogen blanket in the blast farmace prevents molten iron from reacting
with oxygen and forming “brown fume.” This technique has been employed by (at
least) the Stahlwerke Bremen blast furnaces since 1991 and demonstrated to achieve
97-99% PM reduction efficiency. Exh. 5, pp. 203-4. LDEQ should evaluate the cost-
effectiveness of a nitrogen blanket as part of the BACT for control of PM10 emissions
from the cast house.

LDEQ determined BACT for PM10 emissions from the cast house to be local
collection hoods and baghouse filter at 0.013 Ibs of PM per ton of hot metal. LDEQ
and Nucor did not provide sufficient technical documentation, including design
parameters, engineering drawings and calculations, engineering literature, and vendor
literature and performance warranties, to justify this selection of BACT, the
substitution of PM for PM10, or to verify that this BACT selection is less than 0.003
gr/dscf, the applicable NESHAP Subpart FFFFF emission limit. Typical new
baghouse design efficiencies are 99-99.9%."° BACT for PM10 emissions from the
cast house at the Quanex Corporation-MacSteel facility was determined to be 99.5%
control. PSD Permit, p. 26. BACT for PM10 emissions from the cast house should
be at least as stringent as 99.5% control efficiency and less than 0.003 gr/dscf.

13 See Exh. 6.
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LDEQ and Nucor should provide technical supporting documentation, including
design parameters, engineering drawings and calculations, engineering literature, and
vendor literature and performance warranties, to justify the selection of local
collection hoods and fabric filters at 0.013 lbs of PM per ton of hot metal as BACT for
PM10 emissions from the cast house.

BACT Determinations for the Coke Ovens Are Improper

LDEQ and Nucor did not consider and account for emissions from the coke oven
batteries when one of the coke battery flue gas desulfurization (“FGD”) units is down
for maintenance. The Middletown Coke Company, which is constructing a SunCoke
heat recovery coke oven, requested a 5-day period for annual maintenance of its FGD
baghouse based on the recommendations of the FGD vendor. It is reasonable to
expect that Nucor’s FGD wnits will also be shut down periodically. During periods
when one of Nucor’s coke oven FGDs is shut down, that coke battery will emit a
combined 388.7 pounds /hour PM10 and 3,762.5 pounds/hour SO2 and an unknown
amount of HCIl and H2SO4. Over the course of a 5-day shutdown, the coke battery
would emit 23.3 tons of PM10 and 225.8 tons of SO2. These potential emissions
should have been included in LDEQ’s analyses of BACT and ambient air quality
impacts.

The Permits should be revised to explicitly prohibit coke charging operations in a coke
battery when the colce battery FGD system is shut down or otherwise is not
functioning in compliance with the applicable BACT limits.

LDEQ should have explicitly evaluated BACT for control of emissions during Heat
Recovery Steam Generating (“HRSG”) unit maintenance downtime. HRSG units
generate steamn from the excess heat in coke oven gas, which in twmn is used by Nucor
to generate electric power. Nucor’s preliminary design includes five HRSG units for
cach coke battery — a total of ten HRSG units. Nucor estimates that each HRSG unit
will be down for maintenance a total of 12 days per year, which appears to be a low
estimate -- by two days per unit -- considering the experience at the Haverhill North
Colke Company plant and the recommendations of the coke plant vendor, Uhde.
Maintenance downtimes for HRSG units are lengthy because it takes several days to
cool an HRSG unit down to a safe temperature and then to reheat it to operating
temperature. When an HRSG unit is down, the coke ovens that normally vent to the
FGD unit through that HRSG instead vent uncontrolled through the HRSG bypass
vent stack. Nucor estimates that each of the ten HRSG bypass vent stacks will emit
74.7 pounds/hour PM10, 752.5 pounds/hour SO2, 30.74 pounds/hour NOx, and
various other pollutants when venting. Together, the HRSG bypass vents will emit a
total of 489.2 tons/year PM10, 1,083.2 tons/year SO2, and 201.2 tons/year NOx.
During its initial review of Nucor’s permit application, LDEQ requested Nucor to
evaluate the feasibility of eliminating the HRSG bypass emissions. On October 1,
2008, Nucor submitted a report prepared by Uhde, titled “Study to Evaluate Means to
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Prevent Venting of Hot Waste Gas during Annual HRSG Inspection,” in which Uhde
unequivocally reported that providing spare HRSG units to eliminate bypass venting
“is feasible and represents a practical solution.” Nucor did not present a top-down
BACT evaluation demonstrating the cost-effectiveness of this proposal (as it had not
done for any other emission source). However, Uhde’s report demonstrates that by
maintaining a peak steam generating capacity, a system with spare HRSG units would
generate as much as §6,720,000 per yeay in electric power (at $0.20/kWh). The cost-
effectiveness and collateral environmental and energy benefits of spare HRSG units,
as proposed by Uhde, should be properly evaluated and supported with technical
documentation, including design parameters, engineering drawings and calculations,
engineering literature, and vendor literature and performance warranties.

The Haverhill North Coke plant has equipped all HRSG bypass vent stacks with
sensors that detect when the bypass stacks are open or partially opened. The sensors
transmit an alarm to the control room when there is stack gas flow to any of the bypass
vent stacks. Haverhill’s operating permit requires the plant to record and maintain
daily records for each bypass vent stack, including the time that there was any flow
through the bypass vent stack. Similar monitoring, alarming and recordkeeping
requirements, and a requirement to respond immediately to any unplanned venting,
should be required for the Nucor HSRG bypass vent stacks and should be incorporated
into the Penmits.

The Part 70 Permit should be revised to include SO2, PM10, NOx, lead, mercury and
sulfuric acid mist emission testing requirements for the HRSG bypass vents,

During a meeting with Zen-Noh on November 10, 2008, LDEQ stated that LDEQ had
eliminated spare HRSG units from consideration because, based on LDEQ’s
interpretation of a site map provided by Nucor, there will not be enough room for
spare HRSG units. This is improper for several reasons. First, LDEQ did not make
any drawing with sufficient detail and scale necessary to make such a determination
available for public review. More important, the Nucor plant, none of which has been
constructed, will occupy a small fraction of the 4,000+ acre site acquired by the State
for Nucor’s use. In the opinion of Dr. Michael Jennings, Nucor easily can and should
reconfigure the plant layout to accommodate spare HRSG units. See Affidavit of Dr.
Michael Jennings, and opinion attached thereto, attached as Exhibit 10 hereto.

Dr. Jennings is of the opinion that two alternate configurations can eliminate both the
HRSG bypass venting and the completely uncontrolled venting when the coke battery
FGD units are down for maintenance. See Exhibit 10. The first solution utilizes 25%
larger HRSG units so that four HRSG units can handle the load of five, and spare FGD
units. The second solution utilizes one spare HRSG unit and a spare FGS unit.'* Both

" It should be noted that neither of Dr. Jennings’ proposed solutions is the same as the options Nucor discussed
in its response to LDEQ’s request for additional information. Those options included venting coke ovens from
one battery all the way over to the HSRG units in the other battery, and providing a complete set of spare HRSG
units. tis small wonder Nucor found those options to be too expensive.



Louisiana Department of Environmental Quality
November 24, 2008
Page 11

31.

32.

33.

34,

solutions eliminate the need to send untreated releases through the bypass stacks
during maintenance. Both employ the same technology as the current design, and both
provide redundancy that will resulf in additional levels of operating reliability ad
flexibility. The cost-effectiveness and collateral environmental and energy benefits of
both options proposed by Dr. Jennings should be evaluated, with support by technical
documentation, including design parameters, engineering drawings and calculations,
engineering literature, and vendor literature and performance warranties.

LDEQ and Nucor should have considered alternative and innovative technologies for
the control of emissions from the coke ovens, including the direct reduction iron
(“DRI”) and COREX® processes, which manufacture pig iron without the use of
coke -- and hence eliminate coke oven, coke charging and coke pushing emissions
entirely.

SCR was found to be technically feasible, and almost cost-effective, for control of
NOx emissions from the heat recovery coke ovens at Haverhill North Coke. The
Haverhill coke ovens are similar to the Nucor coke ovens but emit less NOx.
Therefore, SCR might be cost-effective for the control of NOx emissions from the
Nucor coke ovens. LDEQ and Nucor did not demonstrate with sufficient technical
supporting documentation, including design parameters, engineering drawings and
calculations, engineering literature, and vendor literature and performance warranties,
that SCR is technically infeasible or cost prohibitive for the control of NOx emissions
from the coke ovens.

BACT for control of SO2 emissions from heat recovery coke ovens has previously
been determined to be 92%, particularly at the Haverhill North Coke plant. LDEQ and
Nucor did not demonstrate with sufficient technical supporting documentation,
including design parameters, engineering drawings and calculations, engineering
literature, and vendor literature and performance warranties, that the coke battery
FGD units cannot reliably achieve an SO2 control efficiency of 92%, or at least 91%,
when the six-month rolling average sulfur content of the charge material is less than
1.0%. LDEQ and Nucor also did not demonstrate that the coke battery FGD units
carmot reliably achieve an SO2 control efficiency of at least 92% when the six-month
rolling average sulfur content of the charge material is equal to or greater than 1.0%.

Together, the coke oven batteries will emit 0.22 tons/year of mercury through the coke
oven FGD units. Mercury is a toxic heavy metal that is routinely analyzed for by Zen-
Noh’s clients and the Federal Grain Inspection Service (“FGIS”) inspectors at the Zen-
Noh facility. Mercury contamination may result in seizure of the load of grain by the
Food and Drug Administration (“FDA”). The PSD permit for the Granite City non-
recovery coke oven requires the installation of an activated carbon injection system
upstream of the flue gas desulfurization unit, and to obtain 90% reduction of mercury
emissions. This control technology is technically feasible and should be required as
MACT for the control of mercury emissions from the coke ovens.
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LDEQ improperly deemed wet scrubbers to be technically infeasible for the reduction
of SO2 emissions from the coke batteries. To support its decision, LDEQ cited the
size, capital cost, energy requirements, staffing requirements, and waste disposal
requirements for wet scrubber flue gas desulfurization. None of these considerations
renders wet scrubbers, which have been used to remove SO2 from a variety of sources
for many years, technically infeasible for application in a coke oven flue.

LDEQ admits that wet scrubbers may achieve 95% SO removal, compared to 90%
removal provided by a lime spray dryer. The coke batteries will emit 2,685.3
tons/year SO2 through the FGD stacks, even after 90% reduction by the FGD units. A
wet scrubber would reduce SO2 emissions by 1,342.7 tons/year. LDEQ and Nucor
should have analyzed the cost-effectiveness of the wet scrubber system as BACT.
LDEQ should provide LDEQ did not do so. LDEQ should provide technical
supporting documentation justifying its decision not to require a west scrubber as
BACT for the coke oven exhaust.

Nucor did not evaluate control technologies for the emission of H2S04 or HCI from
the coke ovens. As described above, non-recovery coke ovens have been found to be
significant sources of H2804 and HCI. Emissions of these compounds should be
quantified and available control technologies should be evaluated. ’

BACT Determinations for Coke Charging and Pushing Are Improper

In regard to the BACT determinations for coke charging and pushing operations, we
incorporate by reference and adopt as our own the Comments on Determination of
NESHAP Compliance, set forth in a letter from Kevin D. Parr, P.E. to Bryan Johnston,
dated September 29, 2008, EDMS Doc. No. 38593694. Specifically, LDEQ should
require the use of collection hoods and fabric filters to control PM10 emissions during
coke charging and pushing operations. As Mr. Parr noted, other non-recovery coke
oven operations incorporate collection hoods and fabric filters to control PM 10
emissions during coke charging and pushing operations, including the Indiana Harbor
Coke Company facility in East Chicago, Indiana, the Gateway Energy and Coke
Company facility in East Chicago, Indiana, and the Haverhill North Coke Company
facility in Haverhill, Ohio.

BACT Determination for the Quench Towers Is Improper

Combined, the quench towers will emit 565.5 tons/yecar PM and 108.4 tons/year
PMI10. Given that Nucor will draw make-up cooling water from the Mississippi
River, a limit of less than 500 ppm TDS in the cooling water is technically feasible.
Nucor admits that a level of 500 ppm TDS can be met by using once through quench
water, but rejected very low TDS quench water as BACT because Nucor intends to
operate with minimal wastewater discharge. Nucor’s concern may relate to certain
collateral environmental impacts, e.g. wastewater discharges, but it does not relate to
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the technical feasibility of using once through quench water or other collateral
environmental impacts, e.g. potential contamination of Zen-Noh’s equipment and
grain. Limiting quench water TDS to 500 ppm would reduce PM emissions from
quench towers by 308 tons/year. LDEQ and Nucor did not provide any technical
documentation comparing a 500 ppm TDS limit to the 1,100 ppm TDS limit selected
as part of BACT. PM emissious from the quench towers will be large-diameter, cool,
wet and released at a relatively low elevation, and therefore more likely to deposit on
and adhere to Zen-Noh’s equipment and grain. LDEQ should consider ultra-low TDS
quench water, including an evaluation of the cost-effectiveness of using ultra-low TDS
quench water and the collateral environmental benefit of reducing the deposition of
wet solids on Zen-Noh’s equipment, and grain, and should provide technical
documentation supporting its decision.

LDEQ’s BACT decision requires the quench towers to have internal baffles. This
BACT standard is less stringent than the MACT standard in 40 CFR 63.7295(b),
which requires: (1) baffles such that no more than 5% of the cross sectional area of
the tower is uncovered or open to the sky; (2) baffles must be washed daily unless the
highest ambient temperature for the day is below 30°C; and (3) baffles must be
inspected monthly and repaired or replaced within 30 days. These requirements
should be incorporated in the BACT determination for quench towers at the Nucor
facility.

BACT Determinations for Slag Processing Are Improper

LDEQ improperly deemed a wet scrubber to be technically infeasible for control of
emissions from the slag granulation and processing processes because a wet scrubber
would require a wastewater freatment system and a wastewater discharge. The
generation of wastewater that requires treatment and discharge does not render a
control technology “technically infeasible,” nor does requiring control technologies to
be installed in series (e.g., cyclone and wet scrubber). Moreover, LDEQ selected
“water suppression” to be BACT for the control of PM10 emissions from the slag
granulation and processing processes. This process, in which molten slag is cooled and
granulated by high pressure water jets while falling from the end of the blast furnace
slag runner, already requires water treatment, at least in the form of solids removal
with a dewatering wheel. 7d., pp. 54, 57. As noted above, the water suppression
process results in a significant collateral environmental adverse impact, the emission
of large quantities of hydrogen sulfide, an extremely odorous TAP that is immediately
dangerous to life and health at concentrations as low as 100 ppm. Several slag
granulation plants in Germany are equipped with technically feasible wet scrubbers
(called “fume condensation”) systems to remove H2S from slag processing
fumesBxhibit 5, p. 210. The wet scrubber can be an integral part of the granulator
tanld/stack system. /d. With this technology, H2S emissions can be reduced below
0.002 pounds/ton of pig iron produced, id., or 95+% H2S reduction efficiency. LDEQ
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should evaluate the cost-effectiveness of a wet scrubber as BACT in conjunction with
water suppression for the control of PM10 emissions and the associated collateral
environmental impact, H2S, from the slag granulation and processing processes.

Although it appears from LDEQ’s description of Nucor’s slag granulation and
processing process that the process will be totally enclosed and have limited drop
heights, with the only emission point being the stack above the granulation tank (as
described above, the wet scrubber stack), LDEQ should revise the BACT
determination for this process to malke this clear.

LDEQ should revise the BACT determination for the slag milling processes to require,
in addition to fabric filters, enclosures and limited drop heights. By reducing the dust
loading to the fabric filters, these technologies will improve the PM10 reduction
efficiency of the control system and will reduce PM 10 emissions in the event of a
fabric filter malfunction.

LDEQ should specify a minimum control efficiencies and maximum eniission rates
for its determination that collection and control by fabric filters is BACT for PM10
emissions from the slag milling processes.

LDEQ and Nucor should provide technical supporting documentation, including
design parameters, engineering drawings and calculations, engineering literature, and
vendor literature and performance warranties, to justify the selection of collection and
fabric filters as BACT for PM10 emissions from the slag milling processes.

BACT Determinations for the Topgas-Fired Boilers Are Improper

The topgas-fired boilers are major sources of criteria air pollutants. The topgas-fired
boilers will emit a combined 1,259.9 tons/year CO, 1,402.5 tons/year NOx, 156.3
tons/year PM10, 342.0 tons/year SO2, and 82.5 tons/year VOC, through eight stacks
(PWR-101 through PWR-108). Given the magnitude of the emissions from the
topgas-fired boilers, LDEQ should evaluate every technology potentially applicable to
emissions similar to the topgas-fired boiler emissions, including alternative and
innovative process, collateral environmental benefits, and cost-effectiveness.

LDEQ improperly ruled out a fabric filter/baghouse for control of PM10 emissions
from the topgas-fired boilers because “blast furnace gas has a high moisture content.”
LDEQ and Nucor did not provide any technical documentation suppoiting this
statement. Fabric filters are the most efficient (99 — 99.9%)'* control technolo gy for
removal of PM10 from iron and steel production and industrial boilers. The Indian
Central Pollution Control Board reports that fabric filters have been demonstrated to
achieve 99+% reduction efficiency for particulate matter in blast furnace emissions.'®
If fabric filters are technically feasible for the topgas-fired boiler emissions, they will

15 See Exhibit 6.
'6 See Exhibit 7.
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likely be the top selection for BACT. Fabric filters are not affected by the absolute
moisture content in the gas stream; rather, the relative humidity, which is a function of
water content and temperature, determines the technical feasibility of fabric filters.
LDEQ’s analysis does not provide any technical basis -- such as the relative humidity,
water content or temperature az the point of control -- for its detenmination that fabric
filters are technically infeasible due to the moisture content of blast furnace gas.
LDEQ should provide technical support, including engineering calculations and
literature, for its determination that fabric filters are technically infeasible, or should
evaluate the control efficiency and cost-effectiveness of fabric filters as BACT for the
control of PM10 from the topgas-fired boilers.

LDEQ and Nucor did not demonstrate with sufficient technical supporting
documentation, including design parameters, engineering drawings and calculations,
engineering literature, and vendor literature and performance warranties, that a
cyclone-wet scrubber combination is BACT for the control of PM10 emissions from
the topgas-fired boilers.

LDEQ improperly deemed SCR to be technically infeasible for the control of NOx
emissions from the topgas-fired boilers because “NOx control has not been
demonstrated at high efficiency at this level of NOx concentration.” PSD Pernit, pp.
64-65. LDEQ and Nucor did not provide any technical documentation supporting this
statement. The ultimate NOx reduction efficiency and possible need for flue gas
reheating relate to the cost-effectiveness of SCR, not technical feasibility. Given the
magnitude of NOx emissions from the topgas-fired boilers, even a relatively low [evel
of NOx reduction could be cost-effective. Duke Power Cliffside Steam Station has
reported, in the engineering literature, that it achieves 93% NOx removal efficiency,
down to concentrations of 9-12 ppm, using SCR reactors furnished by Riley Power,
Ine."” Applications of SCR in the electric utility industry are relevant to and should
be considered in the determination of BACT for the hot gas stoves. Based on
parameters stated by Nucor in the BIQ for the topgas-fired boilers, the concentration
of NOx 1n the topgas-fired boilers stacks is 50-75.9 ppmv. Control of NOx to a level
9-12 ppm will result in up to 80% -- or 1,108.0 ton/yr -- reduction in NOx emissions.
LDEQ should provide technical support for its determination, including engineering
calculations and literature, or should evaluate the control efficiency and cost-
effectiveness of SCR as BACT for the control of NOx from the topgas-fired boilers.

LDEQ improperly deemed the EMx technology to be technically infeasible for the
control of NOx emissions from the topgas-fired boilers because “the hot blast stoves
will operate in a cyclic fashion, such that the flue gas leaving the stoves will
experience regular temperature swings between 180-400°C (356-752°F)” and “large
temperature swings during operation can render the system ineffective as pass-through
leaks develop within the catalyst modules.” PSD Permit, p. 65. LDEQ and Nucor did
not provide any technical documentation supporting this statement, which appears to

17 See Exhibit 8-
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have been cut-and-pasted from the BACT determination for the hot blast stoves, and
thus has no relevance to the applicability of EMx for the topgas-fired boilers. Indeed,
as described above, it is not even an accurate statement with respect to the
applicability of EMx for control of NOx emissions from the hot blast stoves.
According to the EIQ for the topgas-fired boilers, the temperature in the topgas-fired
boiler common stacks will be 375°F. According to the EMx catalyst manufacturer,
the EMx technology will have a 90+% reduction efficiency at temperatures between
350°F and 700°F and has a maximwmn temperature of 1,200°F. 18 Assuming a
conservative NOx reduction efficiency of only 75%, the EMx technology will reduce
NOx emissions from the topgas-fired boilers by 1,051.9 tons/year." LDEQ should
provide technical support for its determination, including engineering calculations and
literature, or should evaluate the control efficiency and cost-effectiveness of EMx as
BACT for the control of NOx from the topgas-fired boilers.

LDEQ and Nucor did not demonstrate with sufficient technical supporting
documentation, including design parameters, engineering drawings and calculations,
engineering literature, and vendor literature and performance warranties, that low
NOx fuel combustion or an emission rate of 0.092 Ibs/MMBTU is BACT for the
control of NOx emissions from the topgas-fired boilers.

LDEQ should evaluate the EMx technology as BACT for the control of CO and VOC
emissions from the topgas-fired boilers. According to representations in the EIQ, the
CO concentration in the topgas-fired boiler stack is about 55 ppm. According to the
BMx catalyst manufacturer, the EMx technology will reduce CO and VOC
concentrations to about 2.5 ppm, and the catalyst has a maximum temperature of
1,200°F.*° The EMx technology will reduce the CO emissions from the topgas-fired
boiler from about 55 ppm to about 2.5 ppm, a 95+% reduction, or 1,196.0 tons/year.”!
LDEQ should evaluate EMx as BACT for the control of CO and VOC from the
topgas-fired boilers.

LDEQ’s analysis of the EMx technology as BACT for control of NOx emissions, CO

emissions, and VOC emissions from the topgas-fired boilers, including the analysis of
the cost-effectiveness of this technology, should consider the collateral environmental
benefit that NOx, CO and VOCs are all reduced by the EMx technology.

'8 See Exhibit 9.

% 1t should be noted that this level of emissions reductions implicitly incorporates the BACT selected by LDEQ,
low NOx fuel combustion, which is reflected in the EIQ for hot blast stoves.

2 See EMx Catalyst Technical Specification, EmeraChem, attached as Exhibit 9.

! It should be noted that this level of emissions reductions implicitly incorporates the BACT selected by LDEQ,
good combustion practices, which is reflected in the EIQ for hot blast stoves.
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BACT Determinations for the Sinter Plant Are Improper

LDEQ improperly deemed ESPs to be technically infeasible for the reduction of PM10
emissions from the sintering process because the dust emissions would be
electromagnetically bound to the ESP collection plates. LDEQ and Nucor did not
provide technical documentation to support this reason. In fact, an ESP is an integral
part of the Siemens VAI MEROS® sintering process, which Nucor proposes to use.
LDEQ should evaluate the cost-effectiveness of an ESP as BACT for the reduction of
PM10 emissions from the sintering process.

LDEQ and Nucor did not demonstrate with sufficient technical supporting
documentation, including design parameters, engineering drawings and calculations,
engineering literature, and vendor literature and performance warranties, that the
fabric filter proposed by Nucor will achieve the BACT emission limit of <= 0.005
gr/dsct.

LDEQ’s evaluation of SCR for the reduction of NOx emissions from the sintering
process improperly considers only a configuration with the SCR unit upstream of the
sulfur control technology. In the MEROS process, SO2 is contacted with calcium
hydroxide and/or sodium hydroxide (and converted to calcium sulfate or sodium
sulfate) upstream of a fabric filter that must be designed to achieve 99+% control
efficiency and a PM emission rate <= 0.005 gr/dscf. An SCR unit located downstream
of the fabric filter would not be subject to the fouling discussed by LDEQ. An SCR
system located downstream of the fabric filter would likely require a supplemental
heat source, e.g. an in-line bumner, to raise the temperatuce of the flue gas. This does
not render SCR technically infeasible, although it may reduce the cost-effectiveness of
the SCR system. The MEROS system vent stack will emit 749.9 tons per year of
NOx. Even an 80% reduction in NOx emissions would justify a significant
expenditure. LDEQ should evaluate post-MEROS SCR as BACT for the reduction of
NOx emissions from the sintering process. In addition, as noted above, sinter plants
are significant sources of dioxin emissions. A study of sinter plant emissions found
that those with SCR had lower concentrations of dioxins and furans (0.995-2.06
TEQ/Nm’) in the stack gas than did a sinter plant that did not employ SCR for control
of NOx emissions (3.10 TEQ/Nm®).? LDEQ’s evaluation of SCR as BACT for
reduction of NOx emissions from the sintering process should consider the important
collateral benefit of reducing dioxin emissions.

As noted above, Nucor’s sintering process will be a major source of dioxins and
furans, which are extremely toxic and bioaccumulative carcinogens. LDEQ should
evaluate the Shell Dioxin Destruction System (“SDDS”) as BACT for the reduction of
NOx emissions. SDDS can achieve over 99.9% destruction of dioxins and has been

2 See “Sinter plants in the iron industry,” coordinated by P. Finley (April 2004), attached as Exhibit 11, p. 10.
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offered with performance guarantees of less than 0.01 ng [TEQ_]/Nm3 2 When used
with amumonia injection, SDDS removes both dioxins and NOx. SDDS operates at
relatively low temperatures (as low as 160°C), but for use in the MEROS system vent,
the exhaust gas will likely require supplemental heating, e.g., an in-line burner. The
catalytic reaction generates heat that can be recovered to pre-heat the exhaust gas. The
need to pre-heat the exhaust gas may affect the cost-effectiveness of the SDDS system
but does not render it technically infeasible. The SDDS has been used in a great
number of facilities for dioxins and NOx reduction since 1996. The SDDS has been
demonstrated to achieve 80-99% NOx reduction in a variety of industrial processes.
The MEROS system vent stack will emit 749.9 tons per year of NOx. Even an 80%
reduction in NOx emissions, 1.e. 600 tons/year, will justify a significant expenditure.
LDEQ’s evaluation should also consider the very important collateral environmental
benefit that the SDDS system will reduce the significant dioxin emissions by over
99.9%.

58.  Siemens is constructing a new sinter plant for Dragon Steel Corporation in Taiwan,
with scheduled start-up in December 2009. The new plant will utilize waste gas
recirculation and integrated SO2, NOx and dioxin control facilities. LDEQ should
consider this technology for applicability as BACT for the removal of SO2 and NOx
from the sintering process, with the important collateral environmental benefit of
reducing dioxin emissions.

59.  LDEQ eliminated a thermal oxidizer from consideration as BACT for reduction of CO
and VOC emissions from the sintering process because “it has unacceptable energy
and environmental impacts. The sintering process will emit 27,193 tons/year of CO,
so it is not implicitly clear that the increase in NOx emissions will outweigh the
reduction of CO emissions provided by a thermal oxidizer. LDEQ and Nucor did not -
- but should -- calculate the amount of natural gas required to operate the thermal
oxidizer or the resulting NOx emissions. LDEQ and Nucor also did not -- but should
-- evaluate the cost-effectiveness of a thermal oxidizer for reduction of CO and VOC
emissions from the sintering process.

60. LDEQ should re-evaluate SCR, SNCR, NSCR, EMx and SDDS as BACT for control
of NOx emissions assuming that a thermal oxidizer is used to control CO and VOC
emissions from the sintering process and the NOx control technology is placed
downstream of the oxidizer. LDEQ eliminated each of these processes (except
SDDS, which LDEQ did not evaluate) from consideration in part because of the
temperature of the MEROS system exhaust gas, and eliminated the thermal oxidizer
from consideration due to the generation of additional NOx. A thermal oxidizer will
increase the temperature of the exhaust gas to at least the minimum required for each
of these processes. If the thermal oxidizer exhaust is too hot for any of these

B See Exhibit 4; “The Shell Dioxin Destruction System (SDDS) for the Catalytic Destruction of Dioxins/Furans
in Flue Gas from Waste Incineration Plants,” O.L. Maaskant et al., ADEME Seminar on Dioxins and POPs,
March 2004, attached hereto as Exhibit 12.
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technologies, the excess heat can be used to pre-heat the MEROS systemn exhaust gas
and thereby reduce the amount of natural gas required to operate the oxidizer. The
NOx control system will, in turn, treat the NOx generated by the oxidizer. LDEQ and
Nucor should provide sufficient technical supporting documentation, including design
parameters, engineering drawings and calculations, engineering literatuye, and vendor
literature and performance warranties, to support the determination of BACT. Tn
addition to technical considerations, the evaluations should include cost-benefit
analyses and consideration of the important collateral environmental benefit of
reducing dioxin emissions (at least for SCR and SDDS).

LDEQ and Nucor did not demonstrate with sufficient technical supporting
documentation, including design parameters, engineering drawings and calculations,
engineering literature, and vendor literature and performance warranties, that the
MEROS system will not achieve an SO2 removal efficiency greater than 90% and an
SO2 emission rate below 1.0573 pounds/ton of finished sinter. BACT should be
established as the most stringent level of control achievable by a MEROS system, but
no less than 90% removal efficiency and no more than 1.0573 pounds/ton of finished
sinter. LDEQ and Nucor should provide technical documentation justifying the
selection of BACT for reduction of SO2 emissions from the sintering process.

BACT Determination for the Cooling Towers Are Improper

Combimed, the cooling towers will emit more than 17 tons/year PM10. According to
AP-42, cooling water containing less than 500 ppm TDS is feasible. Given that Nucor
will draw make-up cooling water from the Mississippi River, a limit of less than 500
ppm TDS in the cooling water is technically feasible. LDEQ and Nucor did not
provide any technical documentation comparing a 500 ppm TDS limit to the 1,100
ppm TDS limit selected as part of BACT. PM10 emissions from the cooling towers
will be cool, wet and released at a low elevation, and therefore move likely to deposit
on and adhere to Zen-Noh'’s equipment and grain. LDEQ should consider ultra-low
TDS cooling water together with high efficiency drift eliminators, including an
evaluation of the cost-effectiveness of using ultra-low TDS cooling water and the
collateral environmental benefit of reducing the deposition of wet solids on Zen-Noh’s
equipment, and grain, and should provide technical documentation supporting its
decision.

BACT Determination for the Storage Areas Are Improper

Nucor proposes to store granulated slag, sinter, coke breeze, mill scale, coal, iron ore,
limestone, dolomite, electric arc furnace slag, flux, and pig ivon in storage piles,
mostly located near the southwestern boundary of Nucor’s property and therefore near
Zen-Noh. Even with the use of wet suppression, which LDEQ proposes as BACT for
PM emissions from (some of) these emission units, the storage piles will be a major



Louisiana Department of Environmental Quality
November 24, 2008
Page 20

64.

65.

source of PM ermissions -- over 434 tons/year. Most of these particulates will be large
and therefore more likely to deposit onto Zen-Noh’s equipment and grain, just across
the shared fence-line. LDEQ should evaluate the use of silos instead of piles, for each
material that can be stored in a silo, and enclosures or buildings vented to fabric filters,
in addition to wet suppression, for each material that cannot be stored in a silo. Most
coal and coke storage and handling at the Gateway Energy & Coke Company facility
in Granite City, Illinois, is contained in an enclosure of sorts. See PSD Approval No.
06070020. On June 21, 2007, the FDS Coke, LLC facility in Toledo, Ohio
resubmitted a PTI application, in part to “fully enclose the coal and coke piles inside
an open span building to be constructed on the western side of the new straight-line
battery configuration.” The modification will also allow FDS Coke to locate the
railcar loading and unloading operations inside buildings with baghouse controls.
Storing these materials in silos with PM controls or inside open span buildings with
PM controls is technically feasible and will reduce PM emissions above and beyond
wet suppression alone, particularly if used in conjunction with wet suppression.
BACT for PM emissions from material storage at Nucor should include storage in
silos with fabric filters or wet suppression in conjunction with storage inside buildings
that vent to fabric filters. See 33 LAC TI1.305(3).

Nucor proposed -- and LDEQ accepted -- that BACT for roadways is to be pave
roadways “where practicable,” reduce speed limits and spray roadways. This standard
is impractical and unascertainable in that there is no identification of who decides
whether a roadway may practicably be paved and upon what standards the decision is
based. Even assuming that reduced speed limits and spraying reduce fugitive PM
emissions by 50%, unpaved roads at the Nucor plant will emit 554.9 tons/year of PM.
Given the proposed layout of the plant, most of those PM emissions will likely occur
on or very near the shared fence-line between Nucor and Zen-Noh. If that is the case,
these fugitive PM emissions will likely deposit on Zen-Noh’s equipment, property and
grain. 33 LACIIL 1305 provides, in pertinent part, “[a]ll reasonable precautions shall
be taken to prevent particulate matter from becoming airborne. These precautions
shall include but not be limited to the following: . . . (6) paving roadways and
maintaining the roadways in a clean condition. . . .” BACT for fugitive dust
emissions from roadways at Nucor should not be less stringent than Louisiana
emission standards. All roadways at Nucor should be paved and routinely cleaned.
See 33 LAC TI1.1305(6)-(7).

BACT Determinations for Material Handling and Transfer Are Improper

The material handling and transfer operations at Nucor will all be located on or very
close to the shared fence-line between Nucor and Zen-Noh. The conveyors will emit
54.3 tons/year of PM, even with a 90% contro! efficiency. The fugitive particulate
emissions from the conveyors will be primarily larger than 10m and will be emitted at
a low elevation and temperature; therefore, they will likely deposit onto Zen-Noh’s
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equipment, property and grain. LDEQ selected BACT to be enclosed conveyors, but
will allow water sprays and partial enclosures to be utilized at drop points and transfer
areas. Under the circumstances, partial enclosures are not sufficient to be BACT. All
conveyors should be fully enclosed, and all drop points and transfer areas should be
located inside enclosures or buildings. Each conveyor should also be equipped with a
dust collection system such as a fabic filter with induced draft. Water sprays should
also be employed at drop points and transfer areas.

BACT for the various unloading and unloading operations was selected to be
collection and control by fabric filters. Even with these controls, PM emissions from
the gantry cranes will be 209.8 tons/year. The fugitive particulate emissions from the
dock 1 and dock 2 gantry cranes will be primarily larger than 10m and will be emitted
at a low elevation and temperature and very near Zen-Noh’s barge unloading and ship
loading dock operations. Depending on the material being loaded or unloaded, the PM
emissions may contain significant quantities of heavy metals, dioxins or other
contaminants. In addition, the prevailing wind blows from Nucor directly toward Zen-
Noh’s dock. The holds are generally open on ships and barges spotted at Zen-Noh’s
dock for loading or unloading, some for as long as 36 hours. PM emissions from
Nucor’s dock gantry crane operations will likely deposit into and onto the open holds
of, or grain contained in, ships and barges spotted at Zen-Noh’s dock. This could lead
to rejection of vessels or loads of grain by the FGIS inspectors stationed at Zen-Noh,
or impoundment of grain by the FDA. LDEQ and Nucor did not demonstrate with
sufficient technical supporting documentation, including design parameters,
engineering drawings and calculations, engineering literature, and vendor literature
and performance warranties, that the collection and fabric filter systems for the dock
gantry crane operations will in fact achieve BACT. The collection and fabric filter
systems for these emission units should be designed and operated to provide the
maximum control achtevable and consistent with the goal to minimize adverse
collateral environmental and economic impacts at Zen-Noh. LDEQ should provide
technical documentation necessary to support its decision of BACT for these sources.

BACT for the various unloading and unloading operations was selected to be
collection and control by fabric filters. Nucor apparently plans to ship and received
some materials by trucl and rail, but Nucor did not estimate emissions from or
determine BACT for truck or rail loading/unloading operations. BACT for truck and
rail loading/unloading operations at the Gateway Energy and Coke Company facility
in Granite City, Illinois and the FDS Coke plant in Toledo, Ohio include an enclosure
inside a building that vents to a fabric filter. BACT for loading/unloading operations
at the Mesabi Nugget, LLC facility in Minnesota 1s also an enclosure inside a building
that vents fo a fabric filter and meets the standard of 40 CFR Subpart RRRRR. BACT
for truck and rail loading/unloading operations at Nucor should be enclosure inside a
building that vents to a fabric filter that achieves at least 99% PM reduction efficiency
and complies with the 0.005 gr/dscf requirement in 63 CFR Subpart RRRRR, the
NESHAP for taconite ore handling.
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Ambient Impact Analyses Are Improper and Pre-Construction Ambient Air
Monitoring Should Be Required

LDEQ and Nucor did not include emissions from the HRSG bypass vents and
unpaved roads in their analysis of air quality impacts from the Nucor plant. Each of
the ten HRSG bypass vents will operate 12 days per year. In other words, one or
another HRSG bypass vent will emit 74.7 pounds/hour PM10, 752.5 pounds/hour
S0O2, and 30.74 pounds/hour NOx fully 120 days per year -- one third of the time.
These sources should have been included in the air quality impact modeling.

If the HRSG bypass vents are included in the air quality impact modeling, the air
quality impact of the Nucor facility will exceed the de minimis levels for PM10 and
SO2, see Exhibit 3, which are 10 pg/m® (24-hour) and 13 pg/m?® (24-hour),
respectively. 40 C.F.R. § 52.21(1))(8)(1). LDEQ must but did not require continuous
pre-construction ambient air quality monitoring at the proposed site for PM10 and
sulfur dioxide for the year preceding receipt of Nucor’s application. 40 C.F.R. §
52.21(m)(1)(iii). The PSD Permit may not be issued in final form until one year of
ambient air quality monitoring is completed, before submission of a revised permit
application and an opportunity for public comment.

Even if the HRSG bypass vents are not included in the air quality impact modeling,
the predicted air quality impact of the Nucor facility will exceed the de minimis level
for PM10 and SO2. See Exhibit 3. LDEQ must but did not require continuous pre-
construction ambient air quality monitoring at the proposed site for PM10 and sulfur
dioxide for the year preceding receipt of Nucor’s application. The PSD Permit may
not be issued in final form until one year of ambient air quality monitoring is
completed, before submission of a revised permit application and an opportunity for
public comment.

LDEQ has not made a determination that the existing air quality data used by Nucor in
its air quality modeling are representative of the air quality at the proposed site. Even
if LDEQ had made such a determination, it would have been arbitrary and improper.
The existing data used by Nucor was gathered between 2001 and 2005 in Baton
Rouge, LA, approximately 40 miles from the proposed site. This data is not
representative of the proposed site. LDEQ must require continuous air quality
monitoring at the proposed site.

Nucor expects to create thousands of jobs and hundreds of millions of dolars in new
household earnings in St. James Parish. Surely this growth in residential and
commercial, not to mention associated industrial growth, will result in increased
emissions of air pollutants in the area through imotor vehicles, heaters and fire places,
lawn mowers, solvent usage for various activities such as painting, etc. Nucor did not
provide an analysis of the air quality impact projected for the area as a result of
general commercial, residential, industrial or other growth associated with the
proposed Nucor facility. An appropriate analysis must be conducted and presented for
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public review and comment before the final permit may be issued. 40 C.F.R. §
52.21(0)(2).

Nucor has not guaranteed that all jobs at the proposed pig iron mill will be taken by
people currently living in St. James Parish. Indeed, insofar as Nucor publicly claims
that its processes will be “state of the art,” it is expected that Nucor jobs will require a
high degree of education and experience or a recognized trade skill. The evaluation of
associated emission increases required under 40 C.F.R. § 52.21(0)(2) should include
an evaluation of the number of Nucor jobs expected to be taken by individuals who do
not presently live in St. James Parish.

LDEQ and Nucor improperly utilized the “adjusted background concentration” in their
PSD increment and NAAQS modeling. See Exhibit 2.

LDEQ and Nucor improperly did not evaluate the ambient impact of lead emissions
from the coke oven HRSG bypass vents and coke battery FGD stacks, which the
largest sources of lead emissions. See Exhibit 2. Lead is a TAP, a hazardous air
pollutant and a criteria air pollutant subject to a revised NAAQS. During the
November 10 meeting with LDEQ, LDEQ stated that it would require a demonstration
that Nucor will not cause an exceedance of the new NAAQS for lead. This has not
been achieved, given the failure to model lead emissions from the colke ovens. It
should be noted that at least one or another of the HRSG bypass vents will operate 120
days of the year.

The meteorological files supplied by Nucor contain roughly 20% calm wind hours.
See Exhibit 2. Calm wind hours are not calculated by AERMOD. The meterological
data might not be suitable.

The modeling conducted by Nucor and evaluated by LDEQ utilizes erroneously high
exit velocities for several emission sources from neighboring facilities. See Exhibit 2.
This has the effect of underestimating impacts from those sources.

The modeling conducted by Nucor and evaluated by LDEQ utilizes erroneously high
exit velocities for several emission sources at Nucor. See Exhibit 2. This has the
effect of underestimating impacts from Nucor.

The modeling conducted by Nucor and evaluated by LDEQ did not account for
fugitive emission releases from all material storage and transport sources at Nucor.
See Exhibit 2. This has the effect of underestimating PM 10 impacts from Nucor.

The air dispersion modeling for TAPs and criteria pollutants emitted by Nucor should
have considered elevated receptors on Zen-Noh’s property.

The air quality impact analysis of emissions from Nucor is unreasonable, even
compared to similar but smaller sources, and should be redone in its entirety. See
Exhibit 2.
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Environmental Assessment Statement Is Inadequate and Unreasonable

Nucor’s search for, and analysis of, alternate sites for the proposed facility was
woefully inadequate and prevents LDEQ from performing its constitutional duties as
public trustee of the environment. CITE CONS; SAVE OURSELVES Nucor
allegedly looked throughout the southeast and was able to find only three other
possible sites for the pig iron mill, one 88 acres, one 200 acres, and one 400 acres.
Nucor rejected all three sites as too small. [t strains the imagination to accept that
these were the only three sites where Nucor could put together even 400 acres.
Developers routinely put together thousand acre properties for planned unit
developments and mega-malls. Nucor does not plan to have any discharge of
wastewater and does not actually need direct access to a deep river port. Coke ovens
and iron mills can be constructed to rely on rail transportation, and to the extent
shipping is necessary, the material can be transported to the port by rail. Nucor does
not explain how much property is really necessary, but it is clear that Nucor is not
planning to use most of the property south of S.R. 3125 or any of the property north of
the highway. To perform its duties as public trustee of the environment, LDEQ
should require Nucor to make a more genuine effort to identify and evaluate alternate
locations.

During a meeting on November 11, 2008, Nucor agreed to consider alternative
configurations that would move Nucor’s docks, conveyors, storage piles and coke
ovens to the east side of the Nucor site, away from the shared fence-line between
Nucor and Zen-Noh. As proposed in the preliminary design, these emission units, in
particular the docks, conveyors and storage piles, would be located very close to the
shared-property line between Nucor and Zen-Noh and, hence, would be very close to
exposed grain at Zen-Nol’s dock and in Zen-Noh’s conveyors and elevators. The
purpose of moving these emissions units to the north and east would be to prevent or
materially reduce any risk of contamination to Zen-Noh’s equipinent, ships and barges
moored to Zen-Noh’s doclk, and grain that is exposed during the loading and
unloading processes. This is not in any way an unusual or unreasonable request. In
fact, the Haverhill North Coke, Middletown Coke, and FDS Colce plants were all
reconfigured, between the submission of the application and the issnance of a permut,
in response to requests to lessen impacts at sensitive receptors. The Middletown Coke
plant coke ovens were moved almost one mile, from one end of the site to the other, in
order to minimize the impact of its coke conveyors on a sensitive neighbor. Zen-Noh
appreciates Nucor’s professed willingness and agreement to evaluate options to
reconfigure its plant. Zen-Noh has not yet received the results of Nucor’s evaluation,
and Zen-Noh will perform its own evaluation. It is possible that Nucor will be
required to modify its ambient impact analysis as a result of this exercise, but insofar
as the prevailing winds blow from Nucor to Zen-Nobh, a reconfiguration is likely to
reduce ambient impacts.

Nucor’s evaluation of alternative processes, in particular the DRI process, places
Nucor’s economic retum on a pedestal well above the protection of the environment.
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There is no question that, by eliminating coke ovens and blast fumaces, the DRI
process is significantly more environmentally friendly than the old-school pig iron
manufacturing process proposed by Nucor. Nucor operates a large DRI iron facility
on Trinidad and can easily prepare an objective analysis of the cost-effectiveness of
the DRI process compared to the emissions from the blast furnace process. There is a
good chance that the DRI process will result in orders of magnitude lower emissions at
little to no increased cost. To perform its duties as public trustee of the environment,
LDEQ should require Nucor to perform this evaluation before LDEQ issues the final
permit (and Nucor starts to construct an unreasonably dirty facility).

Nucor’s traffic analysis did not make any evaluation of the impact that Nucor’s docks
-- including barges and ships entering, leaving or holding for the docks -- will have on
river traffic in general and traffic at Zen-Noh’s docks in particular. And, although
road traffic was evaluated by LDEQ, LDEQ also provides no analysis of the
suitability of Nucor’s docks. Nucor must obtain a permit from the Army Corps of
Engineers before constructing the dock. Part of the review process for that permit will
include an evaluation of the effect of the dock and dock operations on river traffic and
nearby dock operations. If given time to perform an analysis, Zen-Noh will provide
comments to LDEQ and the Army Corps of Engineers with expert opinion to assist in
the evaluation of the location and construction of docks and dock operations LDEQ
should refrain from issuing these air permits to Nucor until the suitability of the
proposed dock design and location is properly evaluated.

The Nucor facility will result in significant emissions of CO2. These emissions must
be evaluated. CO2 emissions must, in particular, be evaluated as part of Nucor’s re-
evaluation of the cost-effectiveness of the DRI process, which will have much lower
CO2 emissions because it does not involve coke ovens.

Last, the analysis of Nucor’s economic impact on the community is flawed because it
does not consider the potential catastrophic impact Nucor’s operations could have on
Zen-Noh. Coal dust, coke breeze, and sinter dust all contain heavy metals and other
toxic compounds that could, if deposited on Zen-Noh’s grain in large enough
quantities, cause the grain to be declared adulterated by FGIS and seized by FDA or
food safety inspectors at Zen-Noh’s foreign customer ports. For example, FGIS
inspectors are trained to inspect empty holds for coal dust, among other things, and
will reject a ship with any visible coal dust contamination. This could result in
demurrage charges, which were as high as $100,000 per day earlier this year, while the
ship is cleaned. There is no tolerance level on grain for coal dust or virtually any of
the other pollutant emitted by Nucor; therefore, any measureable amount of those
compounds on grain, such as a visible coal dust, could result in the entire load being
mmpounded. The cost to Zen-Noh should that occur would be astronomical, easijly in
the millions of dollars, but far less than the human cost should adulterated grain find
its way into the food chain. However, it may be that an affinnative resolution of the
issues raised in these comments, including, but not limited to, reconfiguring the ivon
plant to move the potentially dusty material storage, conveyance and loading
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operations away from the shared fence-line between Nucor and Zen-Noh; eliminating
the HRSG bypass venting and FGD bypass venting, and utilizing the SDDS
technology to reduce dioxin emissions from the sinter plant or, alternatively, using the
DRI process, will minimize or even eliminate the economic risk to Zen-Noh and its

140 plus employees.

Thank you for this opportunity to provide comments. We will forward additional
comments as they develop.

Please feel free to contact me should you have any questions.

Sincerely,
a% (it
President, Zen-Noh Grain Co1p01 ation

cc: Kemit Wittenburg, LDEQ
Steven Rowland, Nuc



LOUISIANA DEPARTMENT OF ENVIRONMENTAL QUALITY (LDEQ)
CONSOLIDATED ENVIRONMENTAL MANAGEMENT, INC.
NUCOR STEEL LOUISIANA
PUBLIC HEARING AND REQUEST FOR PUBLIC COMMENTS ON
PROPOSED INITIAL PART 70 AIR OPERATING AND

PREVENTION OF SIGNIFICANT DETERIORATION (PSD) PERMITS AND
ENVIRONMENTAL ASSESSMENT STATEMENT (EAS)

Al Number 157847
Permit Number 2560-00281-V0 and PSD-LA-740
Activily Number PER20080001 and PER20080002

Zen-Noh Grain Corporation’s Request to Extend
Deadline for Public Comments

Zen-Noh Grain Corporation (“Zen-Noh”) vespectfully asks that the November 24, 2008,
public comment period on proposed air permifs 2560-00281-VO and PSD-LA-740 and the
envirommental assessment statement for the Consolidated Envirommental Muanagement, Ine.-
Nucor Steel Louisiana (“Nucor™) pig iron mill, be extended, lor an indefinite period (o be
determined  afler Nucor submits, tor public review and comment, all the supporiing
documentation necessary to (thoroughly evaluate the potential impacts of the proposed pig iron
mill on the environment and Zen-Noh.

7cn-Noh is one of the largest and most cificient grain elevalors in the world, annually
shipping in excess of 11,000,000 (ons of American grain overseas. Zcen-Noh thus. pravides lood
and animal Teed (o people around the world. The grain passing through Zen-Noh's facility is
exposcd (o the ambient air during most of the process.

The Nucor plant would be located immediately adjacent to, and upwind [rom, Zen-Noh
and would, according to (he dralt permil, emit millions of pounds of air pollutants each year.

Zen-Noh is extremely concerned that proposed cemissions (rom  (he Nucor plant could
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contaminate its grain and could adversely allect, or even destroy, Zen-Nol’s business. Zen-Nob
is just as coneerned about the possible adverse elfcets that Nucor's emissions could have on Zen-
Nol’s 140+ employees who would be forced to work in the shadow of Nucor stucks.

Zen-Noh and Nucor have begun a constructive dialogue that Zen-Noh hopes will anssver
Zen-Nolv’s ultimale question whether a massive pig-ivon manufaciuring operation (a business
notorious for its adverse environmental impacts) should be located immediately adjacent [o u
world-class and vitally-important food and feed operation.'  Much conversation must follow,
miny questions remain (o be answered, and volumes of data remain fo be reviewed. Al a
minimum, morc lime is needed to adequately study and inderstand the potential adverse cffects
that the proposed Nucor plant could have on the existing Zen-Noh operation and its employces.
To underscore this, please consider the following, more detailed deseription of Zen-Noh and its
coneerns:

1. Zen-Noh Is a Critical Food and Animal Feced Export Facility and Must
Proteet Against Potential Contamination from the Pig lron Mill

Situated on the left descending bank of the Mississippi River al mile 163.8 AFP, the Zen-
Noh Convent clevator is the largest and most efficient grain export clevalor in the world. Built
and placed in operation by Zen-Noh in 1982, on the former Rapidan Plantation, the clevator hasg
72 silos with a (ofgl storage capacity ol 4.0 million bushels of prain and grain bysproducts

(collectively “Grain™). The facility also has an open storage pad of 16 acres with a capacity of

I Zen-Nolh notes that this was not Zen-Nol’s first attempt to begin this dialogue with Nucor,
Zen-Nob scheduled meetings wilh Nucor on Septemiber 25, October 14, and Octlober 22, but
Nucor was unable to keep those scheduled meetings. Zen-Noh and Nucor held an abbreviated
conference on November 4, which lead to the more detailed dialogue on November [ 1. Zen-Noh
looks forward (o continuing this dialoguc with Nucor.
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240,000 mctric tons of bulk material, This storage pad is cquipped with mechanical “stackers™
and “reclaimers”, which are interfaced with the conveyor system of the elevator.

Zen-Noh is a subsidiary of ZENNOF (National Federation of Agricultural Cooperative
Associalions), the largest agricultural cooperative in the world, and the sceond larpest compound
feed manufacturer in the world, Grain, including corn, soybeans and sorghum, is grown and
harvested domestically here in the U.S., and shipped by Zen-Noh, primarily for exparl overseas.
On an annual basis, the elevator receives approximalely six thousand hopper barges and fowrteen
thousand rail cors rom the grain belt of the Midwest, as well as approximately six thousand
grain trucks totaling 150,000 tons of grain (hat Zen-Noh buys from local cooperatives and grain
dealers. Each load or lot of grain is carefully weighed and inspected before entering the complex
conveyor system and storage silos ot the elevator where the grain is processed, blended, dried
and made ready for shipment to the international market.

The clevator is the lastest loading grain clevator in Noyth Amecrica and, on an average,
loads cleven million metric (ons of grain into approximaltely 220 ships on an annual basis. Prior
fo shipment, the grain is weighed, inspected and fested by representatives of the Federal Grain
Inspeetion Service (“FGIS™), an agencey of the U.S. Deparlment of Agriculture (“USDA”) which
maintains and staffs a laboratory at the clevator on a 24 and 7 schedule, 1n most cases, the grain
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is also inspected, sampled and tested by a third-party representative of buyers and/or sellers and
the samples ave subjcet to [urther laboratory analysis by independent chemists. As mandated by
the United States Grain Standards Act and the Food Drug and Cosmetic Act, purity of the grain
is ol the utmost importance. In addition, many of Zen-Nol's purchase orders require potential

confaminants fo be measured not only in parts per million bul parts per billion.




Grain is olfloaded from barges. rail cars and trucks and fransferred to the silos by
partially enclosed conveyors, during which the grain is exposed to (he ambient air. During (he
offloading of a barge by the mavine leg (barge unloader), the open hopper of the barge is only
partially protected by a rain shicld, and the hoppcr compariment remains open to the
environment for 1.5 hours or more during the olTloading process. During the complete cycle ol
receiving and shipping the grain, the product is first transferred lrom the barge unloader (o (he
conveyor system and ransported (o the silos, moved by conveyor sysiem la the shipping bins
and the head house, and then (o the [our ship toading towers, The grain is transported over 6,500
feet af conveyor and over sevenlcen transfer points. Throughout this process, the grain would be
exposcd to coke dust, fly ash and other particulates, vapors and toxic air polhttants emifted by the
proposed Nucor steel plant,

Prior {o loading grain aboard an ocean going cayrier al Zen-Noh’s dock, the holds of (he
vessel ave carelully cleaned, and then inspected by a surveyor (rom National Cargo Burean, a
representative of the buyer and an inspector from FGIS, to ensure that there are no impurities in
the vessel holds that could contaminate the product. I the vessel fails to pass this inspection, she
1s placed offhire and returned to anchorage for further cleaning.

The normal grain capacity of vessels loading at Zen-Noh is 55,000-60,000 mcelric tons.
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Ihis size vessel 1s a Panamax class vessel.”™ During loading of a Panamax vesse), all seven
walerlight hatches covering the cargo holds of the vessel are opened and usually cemain open lo
the atmosphere for periods up to 36 howrs while 55,000-60,000 tons ol grain is loaded.  The

cargo holds penerally must remain open o allow (or even weight distribution across the vesscl

2 Zen-Noh loads smaller vessels of 25,000 tons capacily, and larger vessels with capacitics in

excess ol 80,000 tons.




during the loading process. We mention these factors because the 1otat cost of a single vessel
shipment ol 55,000 tons of grain, depending on the price of the commodity and the prevailing
shipping rales, could exceed $33,000,000.

In addition to meeting US standards for qualily and purity, Grain loaded and shipped into
export marlets must meet international standards for food safety. These international standards
and the standards of Zen-Nolh'’s customers arc often more stringent than U.S. standards. 1l the
Grain werce to become contaminated during the loading process, it would not only lail to meet
specitic contract requirements, but may also become subject to scizure by the Food and Drug
Administration (“FDA”) and rejection by the loreign country. In either case Zen-Noh would
lace severe financial exposure and risk its eredibility as a world class grain exporter if its Grain
were confaminated by (he emissions from the proposed Nucor pig iron facility.

2. The Magnitude of the Proposed Pig Iron Mill Warvants Detailed Review and
Additional Time for Public Comment

Zen-Noh has not had enough tiwe to thoroughly review (he permit [ile, which includes
thousands of pages of information, much of which has been revised more (han once. A
preliminary read of the permits and application documents reveals a number of pofential and
substantial unresolved problems, some of which are discussed below.

The propased perils themselves are 107 pages (PSD-1.A-740) and 154 pages (2560-
0028-VO), and come with a 38 page statement of basis, The most recent sets of emission
caleulations and emission invenlorics submitted by Nucor spans 324 pages and 122 pages
respeclively, representing at least (04 emission points -- assuming Nucor identificd and reported
cach potential source of cmissions.  The total number of cmission calculations that must be

thoroughly reviewed and conlirmed is staggering, For example, the caleulation for a single
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emission source, STC-101, includes 57 input pavameters and 76 individual caleulations, and this
1s a source ol only dust emissions. Collectively, Nucor’s 104 emission points will emit major
sowrce quantities ol five pollutants (PMya, SO,, NOx, CO and VOC) and (ifty Toxic Air
Pollutants (“TAPs™) regulated under LAC 33:1Il. Given the potential catastrophic cffeets on
Zen-Noly's business, customers and employees, each calculation [or each of these poliutants at
cach emission point must be verified, which will take mare than the thirty days allowed if the
public comment period is closed November 24.

FFederal and state regulations regarding the prevention of significant detcrioration of air
quality (*PSD”) and permitting of major sources of air pollutan(s (“Part 70”) require analyses of
many other factors before a new major source, like Nucor’s pig iron lacility, may be constructed.
For example, all applicable air pollution control requirements must be identified in the permit.
In this case, the Part 70 permit identifics 845 specific requirements -- including three complex
federal emission standards [or hazardous air polluwtants -- 117 monitoring requirements for 55
sources, and 42 citations to zl-pplicﬂb]e requirements that Nucor claims are inapplicable or
exempt., As another example, Nucor submifled at least 35 best avarlable control lechnology
(“BACT") analyses for pollutants from 17 sources (some sources emit more than one pollutant),
Zen-Noh needs more time to evaluate whether the permits accurately rellect alf vequircments
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applicable to Nucor’s operations.

3. More Time Must Be Allowed to Identify and Evaluate Nucor’s Analyses of
Control Technologics and Impacts of the Pig Iron Mill

Although Zen-Noh requests additional time in which (o evaluale the thousands of dala
points and pages in the permit [ile, a number of questions are readily apparent, For cxample,

LDEQ requested Nucor (o reconsider several of the BACT analyses, including cvalualing spare




TIRSG units, which could reduce air pollution emissions from the coke ovens by an cstimated
720 tons per year. Nucor’s design engincer determined that “{t[his solution is feasible and
represents a practical solution,” see HRSG Bypass Capture Study, p. 3, but Nucor reconmmended
a “do nothing™ approach as BACT. The permits appear to have adopted this approach. Given
the likely impact of Nucor’s emissions proposed in the permits, it is imperative thal true “top-
down” BACT analyses be conducted and documented for cach of Nucor's emission sources.

As anolher example, Nucor submitted several iterations of air pollulion dispersion
modcling fo support its contention that the thousands of tons of annual emissions would not
adversely impact ambien( air quality. Zen-Noh needs additional time to review and cvaluoate the
air guality modeling, bul scveral significant issues arc obvious. First, Nucor did nof model the
lurgest single source of particulate matler emissions, FUG-101, dust from unpaved roads,
Presumably these roads will collect and emit coke, coal and iron dust, in addition to {imestonc
and dirl. By themselves the unpaved roads ave a major source of particulale matter emissions,
and it appears Ilrom Nucor’s site plan that many of the unpaved roads will be located on ar near
the Zen-Noh property line. This source should have been included in the air quality model. In
addition, Nucor should be required to pave aff of its roads unless it can prove -- in a proper top-
down BACT analysis -- that a particular segment of road cannot be paved due to technical -- not

- e - N
financial -- concerns,

Nucor’s emission estimates and dispersion modeling do not account for all pollutants that
will be emifted in quantities large enough to potentially impact Zen-Noh’s operations.  For
example, Nucor apparently did not account for or model chloride emissions (rom (he coke ovens
and {he HRSG bypass vents.  Coal lypically contains a significant concentration ol chloride

compounds, which can be converted to chloride emissions in the coke manulacturing process.
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At this point, Zen-Noh is evalvating what other air pollutants were omitled or under-reported in
Nucor's emission inventories and impact agsessments.

Nucor also did not include any elevated off-sitc receptors in the dispersion models. Zen-
Nolr’s dock Tacilities, silos and conveyors, and the ships receiving the grain, are not located at
ground level,  In most instances, Lhe prain exposure point is located at 10-meters or higher,
Nucor’s cmission sowrces arce located so close to Zen-Noh that the plumes might not have
reached ground-level at the point they impact Zen-Nolh’s grain. In addition, some of the elevalted
exposure points at Zen-Noh, in particular the silos and the conveyor system, are operated under a
strong negative pressure induced by Zen-Noh's dust collectors. A significant portion of (he
colleeted dust is reintroduced into the product grain,  The remainder is caplured wnd used to
mamufacture animal fecd pellets. This will have the cfTect of drawing Nucor’s air emissions into
the grain. The elevated receplors should have been included in Nucor’s air pollution dispersion
modeling,

[n addition, Nucor’s emission calculations and cmission inventorics do not include a
discussion and quantification of the adverse cffects of unplanned emissions under non-routine
operaling conditions, such as upsets, mainfenance, mallunctions, fires and/or cxplosions. These
unplanned emissions may not occur frequently but. nevertheless, arc of extreme importance in
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our case where a very sensilive receptor arca (Zen-Noh) is in close proximily to the Nucor’s
plant and often downwind. Also, we believe that the calculations ol maximum shorl-term
concentrations in the permit application (e.g., t-hr CO and 3-hr SO2) should include unplanned
excess entission scenarios thal on a yearly basis are likely to occur.

Zen-Noh plans fo conduct a thorough review of the air pollution dispersion modeling

submitted by Nucor awd to evaluate critical issucs not considered by Nucor. Experts will
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determine whether the pig iron mill will cause an exceedance of allowable PSD increments and
NAAQS standards (including the new standard for lead) based on the conditions modeled by
Nucor, and also considering the elevaled receplors in Zen-Nolv's facility. Thesc analyses will
also consider cmissions of pollutanls Nucor omitted or under-reported in ity cmission
caleulations,  Zen-Noh also plans to perlorm a preliminary modeling simulation ol o lew
reasonably [oreseeable cxcess emission seenarios to assess the impact ol peak and accidental
releases on Grain al the Convent clevator. The simulations will include deposition and grain
absorption/adsorption of chemicals and retention caleulations, thus providing further nsight into
the risk and consequences of Grain confamination.

4. A Faiv Opportunity for Public Comment Demands that Nucor Fivst Provide
All Necessary and Required Suppor(ing Documentation

As indicated above, Nucor's permil application, including additional information
submitted by Nucor lo date, does not provide sufficient information for Zen-Noh (o thoroughly
cvaluate the proposed permits. Much of the missing information is also required by EPA and
LDEQ rudes, regulations and guidance documents.  Although the expedited permit process has
nol allowed enough time for Zen-Noh lo gencrate a comprehensive list ol all missing necessary
information, Zen-Noh has identificd the following missing information:

o Tor cach cowfrol technology deemed (o be (cchnically infeasible ior any emission. unit (as
part of the BACT analysis), design parameters, engincering calculalions, vendor literature
and other supporting documieniation [rom which Nucor’s claim ol technical infeasibility

may be verificd, bascd on physical, chemical and engineering principals.

3 Zen-Noh’s air poliution dispersion madeling expert, Dr. Paolo Zannetti, requested the
cleetronic model input files by e-mail to publicrecords@la.gov dated November 6, 2008,
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For each emissions unit, documentation verifying appropriate consideration ol allernative
manufacturing processes, systems and techniques, including technologics employed
outside the United States (e.g. the Uhde processes and technologics employed at the
ThyssenKrupp coke plant Schwelgern, Germany), innovative control technologies, and
{echnologies required under lowest aclievable cmission rale determinations. In addition,
for cach alternative or innovative process of technology to be cmployed, vendor or user
contfact information should also be provided.

Cost-benelit analyses for cach control technology that is technically feasible, inclhuding,
lor cach, design parmmeters, engineering calculations, vendor literature, performance
guarantics, and other supporting documentation [rom which the capturc and control
efficiencies, operability, reliability, installed capital cost and annualized control cost may
be verified.

In addition to the above, tor each marine or rail loading or unloading point, a specific
identification of the proposed control fechnologies; for each raw material, product or
byproduet conveyance system, a specific identfication of the proposed control
technologies; for each segment of unpaved road, the specific tocation and documentation

supporting Nucor’s contention- that (he road should not be paved; for the HRSG bypass

o1 . — — et

venls, docimicn!a(ion demonstrating the installed capital cost to provide sland-nlronc or
shared “spare” HRSG units, and accounting {or the incremental power generated and
cmissions reductions alforded by the spare units; and for the coke quenching units, a
cost-benefit analysis considering the use of once~through quench water or quench-walter

TDS removal technology, such as reverse osmosis.
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e An evaluation of alternative physical layouts Tor the proposed pig wron mill, including
moving the docks, storage areas, conveyors and coke ovens so that they arc not
immediately adjacent or proximate to the Zen-Noh facility.

s An accounting ol every polhitant that could be emilted [rom each emissions unit in
quantifiable quantitics or concentralions.

5. Couclusion

Until Zen-Noh can be assured that any and all emissions from the proposed pig iron
processing plant will not compromise the health and safely ol Zen-Noh's personnel and
subcontractors, conlaminate or adulierate the Grain processed through the Convent clevator, nor
adversely impact barge, ship and rail traflic entering and exiting Zen-Noh, it must oppose Lhe
issuance of any permit. Zen-Noh mct with Nucor officials on November 11, 2008, to (liscuss'
Zen-Noh'’s concerns and the above documentation gaps, which Zen-Noh nceds to adequately
evaluate the potential impacts of the pig iron mill (and which EPA and LDEQ regulations require
Nucor to submit), Zen-Noh would characterize the conversation as constructive and focused on
a positive resull for both partics. We believe Nucor is in general agreement lo provide the type
ol inlormation Zen-Noh requested; however, it is unknown when Nucor can gather and provide

(he requested information or how long il will take Zen-Noh to review the additional informalion.

- ST — — Amr—t—c

What is certain, Vlhough, is that the Notice that was published on Oclober 14 gives little it any
time to evaluafe any of the issues and deticiencies described above, much less review the permits
and applications in detail.

LDEQ has discrction to extend (he time allowed for public comment and even to hold
additional hearings. /i re: Belle Co., 809 So. 2d 225, 228 (La. App. 2001). Such cxtensions and
additional public hearings are important because all reasonably ascertainable issucs and

11




reasonably available evidence must be submitted to LDEQ before LDEQ issues the [inal permil,
so lhat evidence is preserved lor judicial review, La. Rev. Stat. 30:2014.3, or a petition that EPA
object {o the permit.  L.A.C. 33:111.533(E). It secems only reasonable here that the public be
given sullicient fime to review the calculations, analyses and decisions reflected in the pig iron
mill permit applications und permits and the additional information to be submilted by Nucor,

Zen-Nol estimates that at least an additional 90 days will be necessary just (o complete
its evaluation of the information already made a part of the record. "The additional information
requested ol Nucor -- all of which Nucor is required to place in the public record under LDEQ
and EPA rules and regulations -- may require even more time lo review, depending on when
Nucor submits the information.  Given the expedited nature ol the permit review (o dale,
allowing an additional 90 days for public comment will not cause the total permit review time to
exceed 300 days.

Accordingly, Zen Noh lormally requests an enlargement of time for an indefinite period,
{o be determined after Nucor submits the requested information, in which (o submit ils Public
Comment o the Notice on permits 2560-00281-VO and PSD—L/\;740 and the environmental
assessment statement.

ZEN-NO1I GRAIN CORPORATION

John Williams, President

1127 East Service Road, Highway 190
Covinglon, LA 70433

P, O. Box 39

Mandeville, LA 70470

985.867.3511

John. Williams@zgceusa.com
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Novembeyr 17, 2008

Ms. Soumaya Ghosn

Louisiana Department of Environmental Quality
Public Participation Group

0. Box 4313

Baton Rouge, Louisiana 70821

. Re:  Request for 45-Day Extension of Tinte for Public Comment on
Permif Mos. 2560-00281-VO and PSD-LA-740, and Environmental
Assessment Statement (EAS), Nucor Stecl-Louisiana

Al Number 157847
Permit Number 2560-00281-V0 and PSD-LA-740
Activity Number PER20080001 and PER20080002

Dear Ms. Ghosn:

This letter lollows-up on Zen-Noh Grain Corporation’s (“Zen-Nah”) November
{3, 2008 written request [or an indelinite extension of time in which o respond (o the
above-referenced permits and EAS, for the proposed Consolidaled Environmental
Managemenl, Inc. Nucor Steel-Louisiana (“Nucor™) [acility in Convent, Louisiana, [
have since been informed that LDEQ will approve extensions only [or delinite periods of
ime. By way ol this letter, Zen-Nob incorporates and revises the November 13 request
and now requests a 45-day extension of time for public comment.

As became clear during our Novembey 11 meeting with Kermit Wittenburg and
other members of LDEQ’s staff, Nucor’s pennit application omitted a significant number
of documents necessary (o support certain analyses required under EPA and LDEQ rules
and regulations. Without those documents, Zen-Noh cannot evaluate whether air
emissions from the Nucor facility will be controtled to a level necessary (o prevent
adulteration of Zen-Noh's grain.  Zen-Noh met with Nucor on November 12, during
which Nucor agreed to provide information o Zen-Noh. 1 have allached Zen-Noh’s
specitic information reguest.for your convenience, Generally, Zen-Noh requested: ..

o Documents supporling Nucor’s BACT deferminitions;

e Aninventory ol the pollutants that could contaminate Zen-Nolh’s prain;

o Air dispersion modeling electronic input files;

e Nucor’s application for a permit [rom (he Unites States Army Corps of Engincers;

e Nucor’s cvaluation of alternate site configurations (hat would yelocate the docks,
conveyors and material storage nreas (o the lower (cast) end ol the batture, which
Nucor agreed to consider during our meeting last weclk; and

e Documents supporting Nucor’s epvitonmental assessmen( stalement.




o

Ms. Soumaya Ghosn .
November 17, 2008

We believe 45 days is a reasonable request for this initial extension ol time, [Lis
unlikely that Nucor will be able to even begin compiling the requested information until
afler the public hearing scheduled for November 20, and the following week is
Thanksgiving. Even if Nucor diligently compiles the necessary inlormation, it is unlikely
{o be available lor public review until December. Extending the public comnient period
for 45 days should provide the public 30 days to revicw the additional information, with
time ol for Christmas and New Yecars, it Nucor provides the information by December 2,
Zen-Noh therefore requests the public comment period be extended {or 45 days, until
January 8, 2009.

We appreciate your prompt consideration of this request. Please do not hesitate to
call me il you have any questions or concerns. Thank you.

Sincerely, .

A

John Williams
President, Zen-Noh Grain Corporation

Cne.

ce: Mr. Kermit Wittenburg, LDEQ
Ms. Cheryl Nolan, LDEQ
Mr. Beau Brock, LDEQ

My. Steven Rowlan - Nucor




November 17, 2008

Mt. Steven Rowlan

Director of Environmental Affairs
Nucor Corporation

1915 Rexford Road

Charlotte, North Carolina 28211

Re: Part 70 and PSD Permits and Environnental Assessment Statement
Nuc¢or Steel-Louisiana
Request for Supporting and Background Documentation

Duear Steve:

Thank you for visiting with us on Tuesday, November 11, 2008, to discuss Zen-
Noh Grain Corporation’s concerns regarding the proposced Consolidated Environmental
Management, Inc.-Nucor Steel Louisiana pig ivon mill in Convent, Louisiana. It was
certainly a pleasure meeting you and your tcam, and we appreciate the mutual spirit of
cooperation exhibiled by all involved. Your willingness to share {cchnical information
for our review is appreciated. TFollowing is our first-blush identification of data gaps in
the permit applications and additional information Nucor submitted to LDEQ, most of
which we discusscd at tength [ast Tucsday.

o Suppaorting documentation for Nucor’s BACT analyses, This should
include design parameters, engineering drawings and calculations, vendor
literature and performance warranties.

o Idenlily alternative and innovative technology, including processes and
technologics used outside the United States, evalualed by Nucor, and
include the results of those evaluations;

s Documentalion supporting Nucor’s determination (hal any confrol
technology is technically infeasible.!

o Please also provide any reports and/or resulls of the NOx emission
coufrol pilot projeets implemented by Nucor pursuant 1o the EPA

EERE retn 287

# ‘Consént Decree.

e Cost-benefit analyses [or cach control technology identificd as
technically feasible, including (at least):
o “spare” HRSG units (o climinate coke oven bypass vent
emissions;

o once-through quench water o further reduce quench tower

' For exumple, the delermination that selective catalylic reduction is not feasible for control of NOx in the
topgas boiler fluc gas should be supported by vendor or engineering literature idenlifying the required
temperature range for use of 1his technology, the level of NOx emissions (in ppm) thal may be achieved
with this technology, and the specific conditions that prevent SCR from being used by Nucor.,




Mr. Steven Rowlan p. 2
November, 17, 2008

emisstons,
o Cyclone and wet serubber combination to reduce cast house
emissions;
. N 2
o Wef serubber (o control coke oven emissions;”

o Fabrie filter or eyclone (in addition to (lat-car pushing) to reduce
coke pushing emissions;

o Cyclone and wet serubher flue gas desulfurization combination
to reduce sinter plant emissions;”

o Cyclone and wet serubber flue gas desulfurization combination
to reduce coke oven emissions;

o [nclosures to further reduce slag processing and storage
cmissions;

o Thermal oxidizer to reduce sinter plant emissions;

o Very low (< 500 ppm) TDS cooling water (o turther reduce
cmissions {rom cooling towers; and

o Enclosed storage piles Lo reduce dust cmissions.

e lor emissions unils that are treated ag groups in the BACT analysis,
identify the specific control technology (o be implemented at each
individual emissions nnit, including:

o each proposed sepgment ol unpaved road (and document why the
segment cannot be paved):

o cach marine or rail loading or unloading point; and

o each conveyance system [or raw materials, products or
byproducts.

N . , . i) . .
e A mwaterial balance tfor cach potential air pollutant™ that will be present in
quantities above 25 pounds per year, in Nucor’s raw matertals, including:

-~ = O proposed wateyr treatment chemicals; et

o impurities commonly [ound in coal, iron ore, and lime, including

2 The BACT Analysis provides n number of cost issues associated with wet sernbbers and states that *[a)
wel serubbing system is not known to have been used for coke ovens,™ but there is no indication al'any
PhysicaL chemical and engineering principal that would prevent use of wet scrubbers in (his application.

* The BACT analysis indicates that wel serubbers were rejected because used alone wet serabbers provide
98% removal of particulate matter. This analysis does not account for the Tacts that 99-1% control can be
achicved by a cyclone/wet scrubber combination and the particulate matter loading to the Tabric filter in a
spray dryer system is greatly increased by the injection of lime.

"'When it comes to food and feed grain, there is no list of cantaminants of concern. Rather, in accordance
with FDA and USDA rules and regulations and the requirements of our international cistomers, any
detectable quantity of indusirial pollotants -- including substances as innocuous and prevalent as coul dust -
- could subject Zen-Noh's grain to setzure and destruction.

psrb111508-1.




M. Steven Rowlan p.3
November, 17, 2008

but not limited to heavy metals, sulfur, chlorides, and fluorides;”
and

o dissolved solids in the source of Nucor’s quench water,

e BElectronic copics of the data input files for your dispersion modeling,
including the PSD increment modeling, Toxic Air Pollutant impact
assessment, and deposition modeling, including on-site and off-site
cmission point data, receplor grids, terrain and meteorology.

e Nucoi’s evaluation -- which you agreed {o provide during otr meeting last
Tuesday -~ of altexrnate facility configurations that would move
significanl emissions units, including the docks, waterial conveyors and
material slorage areas to the lower (cast) end ol the batture.

o Copies of Nucor’s applicalion for a United States Army Corp ol Iinginecrs
(“USACE”) permit to construct and operate the dock and any
supporting documentation and related correspondence, and any other
permit or approval related to the Convent facility.

o Supporling and background documentation for cach element in Nucor's
Environmental Assessment Statement, including but not lintited to the:

o environmental impact analyscs;
o economic impact projections;
o alternate site evaluations; and

o alternative process evaluations.

Although this list may appear large, rest assuved that we ave only beginning our
review ol the permit application. There is much information and many assessments that
we arc just beginning (o review. We will let you know as soon as additional questions
arise.  In the meantime, atfached for your records is our request for an initial 45-day
extension of the public comment period, which we filed with LDEQ today. We initially
requested an indefinite extension, according to your request last Tuesday, but LDEQ has
indicated they.would ouly approve a definite cxtension. oot

Again, Steve, we truly appreciale your cooperation and willingness lo discuss
Zen-Noh's concerns. [ would be happy to discuss these issues and any concerns you
have at any time. We look forward (o hearing {rom you and receiving the requested
documentation.

Thank you.

s . . - . \
* In particelar, the material balances should quantily cach byproduct created in Nucor's processes, such as
sulfir dioxide and sulfuric acid fron sulfur and hydvochloric acid from chloride.

pstb 1 11508-1




Mr. Steven Rowlan
November, 17, 2008

Sincerely,
R 7
- _ //% .
Ctle, I il
AL FT
/ John Williams
President, Zen-Noh Grain Corporation
ce: JelT Braun, Nucor
»
o - et

psrbl T1508-1
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LOUISIANA DEPARTMENT OF ENVIRONMENTAL QUALITY (LDEQ)

CONSOLIDATED ENVIRONMENTAL MANAGEMENT, INC.
NUCOR STEEL LOUISIANA

Al Number 157847
Permit Number 2560-00281-V0 and PSD-LA-740
Activity Number PER20080001 and PER20080002

AFFIDAVIT OF DR. PAOLO ZANNETTI, QEP

[, Dr. Paolo Zannetti, QEP, state:

1.
2.

[ have personal knowledge of the statements made herein.

I am President of EnviroComp Consulting, Inc. (“EnviroComp”), an
environmental consulting firm.

Exhibit 1 hereto is a true and accurate copy of my curriculum vitae, including a
list of depositions and trial testimonies in the last 5 years.

In the course of my practice as an air pollution consultant, I have reviewed the
perinits referenced above (the “Permits”), applications and other materials related
to the proposed Nucor Steel Louisiana facility, and conducted mathematical
modeling of emissions from the proposed Nucor facility.

Through my education, training, experience, review of relevant documents,
meetings with representatives of the Louisiana Department of Environmental
Quality (“LDEQ”) and Nucor Steel (“Nucor™), personal visit to the location of the
proposed Nucor pig iron mill, and mathematical modeling, I have formed
opinions regarding the emissions, control strategies, and environmental impacts of
the proposed Nucor pig iron mil.

The materials and mathematical modeling 1 reviewed and performed are what an
experienced air pollution consultant would rely upon in forming opinions
“tegarding thé emissions, control strategies and environniemtsl impacts of a
proposed manufacturing facility.

Exhibit 2 hereto is a true and accurate copy of my opinions regarding the
emissions, control strategies, and environmental impacts of the proposed Nucor
pig iron mill.

On November 6, 2008, my Associate at EnviroComp, Dr. Frank Freedman, sent
an e-mail to ., requesting an electronic copy of the modeling
files submitted by Nucor in support of the Permits. Dr. Freedman was contacted
by the LDEQ the following day and offered the CD containing the modeling files
for the Part 70 Initial Permit dated May 2008. Since the modeling had been
updated since then (see Sept. 11, 2008 letter from ERM/NUCOR to LDEQ
regarding “Addendum No 2 — Additional Dispersion Modeling”), Dr. Freedman
asked for the most recent CD of the modeling files. LDEQ said that they would




check the availability of the most recent modeling files. On November 12, 2008
LDEQ recontacted Dr. Freedman and said that the May 2008 CD contained the
only modeling files they had. On November 12, 2008, Dr. Freedman received an
email from the LDEQ with a request to mail a checl of $5.75 in order to obtain
the CD. Dr. Freedman mailed the check on the same day via airmail.
Subsequently, Dr. Freedman made a few phone calls to the LDEQ to inquire
about the status of the shipment of the CD. He finally received the CD on
November 20, 2008. Our analysis confirms that this CD does not contain the files
for the most recent modeling results presented by ERM/NUCOR to LDEQ in the
September 11, 2008 “Addendum 2” letter.

9. During a meeting with LDEQ representatives on November 10, 2008, I personally
again requested an electronic copy of the modeling files. LDEQ agreed to
provide a copy. I confirmed this request with an e-mail to LDEQ on November
14, 2008. Exhibit 3 contains a copy of all email correspondences between the
LDEQ and EnviroComp.

10. During a meeting with Nucor representatives on November 11, 2008, I personally
requested an electronic copy of the modeling files, including additional modeling
that Nucor stated they had received the day before. Nucor agreed to provide the
modeling files. Nucor has not provided the modeling files.

11. An electronic copy of the modeling files mailed by LDEQ was not received by
EnviroComp until the afternoon of Thursday, November 20, 2008.

12. Based on my experience, it will take at least three to six weeks to re-run and
verify all the modeling submitted by Nucor, conduct modeling of significant
emission scenarios not modeled by Nucor, and evaluate all potential impacts of
Nucor’s emissions on grain and equipment at Zen-Noh. However, the modeling T
have reviewed and performed to date are sufficient to support my opinions set
forth in Exhibit 2 to the degree commonly accepted in my field of practice.

I hereby certify under penalties of perjury that the foregoing representations are true to
the best of my knowledge.

- e - R

Z

Date Dr. Paolo Zannetti, QEP

23 November 2008




Exhibit 1

True and accurate copy of the curriculum vitae of
Dr. Paolo Zannetti, QEP, including a list of depositions

and trial testimonies in the last 5 years




CURRICULUM VITAE

or

PAOGLO ZANNETTI

PRESIDENT,

Email: ;

Phone: (510) 490-3438
Fax: (510)490-3357
Cell: (510)220-8014

Postal Address:
EnviroComp Copsulting, Inc.
2298 Ocaso Camino
Fremont, CA 94539 (USA)

Personal Web page: .

EDUCATION AND TITLES

° Quualified Environmental Professional

Environmental Practice (IPEP)

Certificate #029440029 (2/1994) — Keceruned on 7/2007

(QEP), Institute of Professional

° Doctoral Degree in Physics, University of Padua, Italy (12/1970)

° Diploma of Maturita' Scientifica, Scientific Lyceum Ippolito Nievo, Padua,

Italy (7/1965)




PROFESSIONAL EXPERIENCE

. President, EnviroComp Consulting, Inc. (4/2001 — present)

o President and Founder, EnviroComp Institute (10/1996-present)
° Regional  Coordinator for the Imnstitute of Professional

Environmental Practice (IPEP) in the San Francisco Bay Area
(9/1997- present);

° Visiting Professor, Wessex Institute of Technology, Southampton,
UK (1991-present); - s

o Visiting Professor, Polytechnic University of Bari-Taranto, ltaly
(1999 — present)

e Peer-Reviewer, Kuwait Institute of Scientific Research, Kuwait.
Wessex Institute of Technology, Southampton, UK (2002-present);

. Principal Scientist, Exponent, Inc., Menlo Park, California (11/1991-
4/2001)

° Instructor, University Extension, University of California, Berkeley
(10/1992-7/1997); .

o Departwient — Manager, AeroVironment, Inc.,, PasademasMonrovia,
California (10/1979-11/1991)

° Consultant, IBM Semea, Milan, Italy (1-10/1991; on leave of
absence from AeroVironment)

° Head, Environmental Sciences, IBM Scientific Center, Bergen,
Norway and Leader, Environmental Sciences Activities of IBM
Europe (3-12/1990; on leave of absence from AeroVironment)

° Consultant, Research Center of the Italian National Electric Power
Company (CRTN/ENEL), Milan, Italy. (3-10/1984; on leave of
absence from AeroVironment)




° Project Manager, Kuwait Institute for Scientific Research (KISR),
Kuwait (2/1982-2/1984; on leave of absence from AeroVironment);
° Researcher, 1BM Scientific Cenier, Venice, Italy (8/1971-10/1979)

° Visiting Scientist, Department of Statistics, Stanford University,
California (1/1978-3/1979; on assignment from IBM Italy)

o Visiting Scientist, IBM Scientific Center, Palo Alto, California
(1/1978-3/1979; on assignment from IBM Italy)

° Assistant Professor, Department of Civil Engineering, University of
Padua, Ttaly (1974-78);

° Systems Analyst, UNIVAC/Sperry Rand, Milano, Italy (3-7/1971)

EDITORIAYL RESPONSIBILEITY

° Editor of the Book Series “Environmental Sciences and Env1ronmental
Computmg

. Editor and co-Author of the Book Series “Air Quality Modeling - Theories,
Methodologies, Computational Techniques, and Available Databases and

Software”

° Member of the Editorial Board of “Environmental Forensics” (AEHS)
£2803- present) e

. Founder and President (since 1996) of the EnviroComp Institute - The
International Instxtute of Environmental Sciences and Environmental
Computing ( )

° Founder and Editor-in-Chief (1986-93) of the quarterly journal
Environmental = Sofiware, published by Computational Mechanics
Publications since June 1986 and by Elsevier Applied Science since
September 1991. Currently Founding Editor.

0 Founder and Director of the biennial ENVIROSOFT Conference -
Computer Techniques in Environmental Studies (conferences have been
held every two years since 1986).




e Founder and Co-Director of the first two AIR POLLUTION Confetences -
Computer Techniques in Environmental Studies (1993-94). Currently
Membex of the Conference Board.

° Associate Editor/Member of the Editorial Boaxrd, Atmospheric Environment,
published by Pergamon Press (1987-1999).

° Member of the Editorial Board, Ecological Modeling, published by Elsevier
Applied Science (1992-2007).

o Member of the Editorial Board, ENVIRONews, published by FiatLux
Publications (1993-1998);

MEMBERSHIPS

o Member, International Scientific Advisory Committee, AIR POLLUTION
Conference Cycle, Wessex Institute of Technology, UK. (since 2000)

° Member of the "SATURN Specialist Group"
(t ), subproject of EUROTRAC-2
{ S 1) dealing with urban air pollution (since 1998)

° San Francisco Bay Area Regional Coordinator for the Institute of
Professional Environmental Practice (IPEP) (since 1997)

o Athens 2004 Committee (1997-2000)
° Reviewer group for the Center for Indoor Air Research (CIAR), 1995-1999.

° International Scientific Advisory Committee, Environmental Engineering
and Management Conference, Barcelona, Spain. October 1998w

o International Scientific Advisory Committee, Environmental Engineering,
Education and Training Conference (EEET96), Southampton, UK, April
1996.

» Scientific Advisory Board, International Congress on Modelling and
Simulation (MODSIM 93 and MODSIM 95), Modeling and Simulation
Society of Australia Inc.

° International Federation for Information Processing (JFIP), Working Group
WG 5.11 (Computers and Environment), (1992-1997)

° ISATA Programme Committee (1992-1994)




° Scientific Committee of the Technological Consortium THETIS (Venice,
[taly), (1991)

° Board of Directors, MONDOMETANO, published by RES Editrice srl.
(1989-92).

o European Association for the Science of Air Pollution (EURASAP), (1987-
94)

° EPA-ASRL pool for the review of U.S. Environmental Protection Agency
publications, (1987-96)

° American Meteorological Society (AMS) (1978-1985)

° Air and Waste Management Association (AWMA), since 1978 (originally
Air Pollution Control Association, APCA)

MISCELLANEA
° Italian Citizen by birth. U.S. Citizen since 1989.

° Languages: English, Italian, French, plus understanding of Spanish

HONORS

° Medal award from Computational Mechanics, Ashurst, England, in
recoguition of contribution to the development of Environmental Modeling
(11/1994)

° Ptaque award from the South Coast Air Quality Managememnt-Bistrict, in
recognition of contribution to the Toxic Symposium at Caltech, Pasadena,
California (7/1986)
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Zanpetti, P. (1997): Air Pollution Modeling. Wessex Institute of
Technology, Southampton, UK. May 1997.

Zannetti, P. (1997): Air Pollution. Wessex Institute of Technology,
Southampton, UK. May 1997.

Zannetti, P. (1996): Air Dispersion Modeling and Meteorology. University
of California, Berkeley Extension, April/May.

Zannetti, P. (1995): Air Dispersion Modeling and Metcorology. University
of California, Berkeley Extension, March/April.

Zannetti, P. (1994): Air Dispersion Modeling and Meteorology. University
of California, Berkeley Extension, March.

Zannetti, P. (1993): Air Dispersion Modeling and Meteorology. University
of Califorpia, Berkeley Extension, March.
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Zannetti, P. (1993): Introduction to Air Pollution Modeling, Instituto
Tecnologico y de Estudios Superiores de Monterrey, Mexico, 15 Febiuary.

Zannetti, P. (1992): Air Pollution Modeling and Software. Computational
Mechanics Institute, Ashurst (Southampton), England, September.

Zannetti, P. (1990): Air Pollution Modeling and Software. Computational
Mechanics Institute, Ashurst (Southampton), England, November.

Zannetti, P. (1990): Computer Simulation using Particle Modeling.
Computational Mechanics Institute, Ashurst (Southampton), England,
November.
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Zannetti, P. (1990): Air Pollution Modeling. Department of Meteorology,
University of Bergen, Norway. Fall 1990.

Zannetti, P. (1989): Air Quality Modeling and Software. Computational
Mechanics Institute, Ashurst (Southampton), England, April.

Zannetti, P. (1989): Computer Simulation Using Particle Modeling.
Computational Mechanics Institute, Ashurst (Southampton), England, April.

Pielke, R., J. Seinfeld, I. Tombach, and P. Zannetti (1988): A Short Course
on Air Pollution: Simulation Modeling and Measurement Sirategies.
Monrovia, California, March.

Pielke, R., I. Seinfeld, I. Tombach, and P. Zannetti (1987): Air Pollution -
Simulation Modeling and Measurement Strategies. AeroVironment,
February.

Zannetti, P. (1986): Air quality modeling and software. Computational
Mechanics Institute, Ashurst (Southampton), England, June.

Zannetti, P., JJC.R. Hunt and A.G. Robins (1985): Air Pollution Modeling
Course. Computational Mechanics Cenire, Ashurst (Southampton),
England, September.

Gopalakrishnan, T.C., and P. Zannetti (1983): Numeiical Modeling Course.
Kuwait Institute for Scientific Research, Kuwait, December.

Zannetti, P., and JCR. Hunt (1983): Air Pollution Modeling Course.
Computational Mechanics Centre, Ashurst (Southamplon), England, May.

Zannetti, P., and I. Tombach (1983): Air Pollution Course. Kuwait Institute
for, Scientific. Research, Kuwait, January. (See also: Tombach, I. and P.
Zannetti (1984) Air Pollution - Part 1: Introduction to Air Pollution and
Dispersion Modeling. Prepared for Kuwait Institute of Scientific Research,
Kuwait, May 1984. AeroVironment Memorandum AV-M-84/533).

Zannetti, P., G.1. Jenkins and D.J, Moore (1982): Air pollution modeling
course. Computational Mechanics Centre, Southampton, England, May.

Zannetti, P. (1980): A short course on air poilution modeling.
Computational Mechanics Centre (Southampton), England, Deceinber.

Zannetti, P. (1977): 1) Statistical models and their application to data
collected in Venice. 2) Statistical programs application to meteorological
and air quality data (Computer practical exercise). EURATOM CCM




Courses, Modeling and Simulation of Ecological Processes, Ispra, Italy,
October.

More than 100 Invited Lectures/Seminars
Recent Invited Lectures/Seminars:

e Air Pollution Modeling of Accidental Releases - Science and Litigation.
Presented at the Universidade Federal de Santa Maria, Brazil, 15 September
2005.

e Computer Modeling of Accidental Releases of Air Pollutants — University of
PADOVA, Department of Mathematical Methods and Models for Applied
Sciences (DMMMSA), 26 March 2008; and University of VENEZIA, Faculty
of Science, 27 March 2008.

e Business-Oriented Environmental Applications — Case Studies and ICT Tools.
April 20, 2008 University of Damascus, Syria; April 21, 2008 University of
Homs, Syria; April 22, 2008 University of Lattakia, Syria; April 23, 2008
University of Aleppo, Syria.

o 1) Introduction to Air Pollution; 2) Infroduction to Air Pollution Modeling; 3)
Litigation case studies for accidental releases of chemicals in the atmosphere.
22 October 2008, Guest lecturer for the course Environmental Science for
Lawyers at Tulane Law School, Louisiana.




Testimony Experience of Dr. Paolo Zannetii, QEP, Since 2003

Since 2003 be has given testimony in deposition in 16 cases:

1)

2)

3)

4)

5)

6)

7

8)

9

San Leandro, CA, May 29, 2003. Superior Court of the State of Arizona, County
of Manicopa. Bobbie Holden et al. v. State of Arizona et al., NO. CV2000-
016167, CV2001-009443, CV2001-013152, CV2002-014966, CV2002-015018,
CV2002-014225.

San Francisco, California, 13-14 August 2003. 23" Judicial District Court, Parish
of Ascension, State of Louisiana. Vulcan Litigation- April 2001 incidents.
Number 69,388, Division “A”.

Newark, California, 19 November 2003. Mest et al. v. Cabot Corporation et al.
United States District Court, Eastern District of Pennsylvania, No. 01-CV-4943,

Los Angeles, CA, 24 May 2004. 23" Judicial District Court, Parish of Ascension,
State of Louisiana. Vulcan Litigation- April 2001 incidents. Number 69,388,
Division “A”.

Baton Rouge, LA, September 28, 2004. 14" Judicial District Court, Parish of
Calcasieu, State of Louisiana, Brenda Stevens et al. v. ConocoPhillips Company,
No. 2003-3061

Fremont, CA. April 18, 2004, Rivera v. Dormex. Riverside Superior Court, Indio
Branch, Indio, CA. INC 019888.

Los Angeles, California, February 23, 2006. Superior Court of the State of
California, County of Los Angeles — Central Civil West. Lori Lynn Moss, et al.,
vs. Venoco, Inc., et al. No. BC 297083 '

Los Angeles, California, May 3, 2006. Superior Court of the State of California,
County of Los Angeles — Central Civil West. Lori Lynn Moss, et al., vs. Venoco,
Inc., et al. No. BC 297083

Houston, Texas, January 12, 2007. Civil District Court for the Parish of Orleans,
State of Louisiana. Mr. and Mrs. Adam Thomas, Sr., et al. vs. Mobil Oil
Corporation, et al. No. 90-23370

10) Half Moon Bay, California, Monday, May 21, 2007. UNITED STATES

DISTRICT COURT SOUTHERN DISTRICT OF ALABAMA, CIVIL NO. 03-
566, DIVISION: WS-B. JESSIE FISHER, et al. v. CIBA SPECIALTY
CHEMICALS CORPORATION et al.




11) Oakland, CA, Aug. 9, 2007. SUPERIOR COURT OF CALIFORNIA, COUNTY
OF SAN FRANCISCO, UNLIMITED JURISDICTION, CYNTHIA DIANE
SMITH, Plaintiff, vs. EDWARD J. CONNER, et al, Defendants, No. CGC-02-
411127.

12) San Francisco, CA, November 6, 2007. UNITED STATES DISTRICT COURT
FOR THE EASTERN DISTRICT OF PENNSYLVANIA No. 2:06-CV-01743-G,
GLENN GATES and DONNA GATES, h/w on behalf of themselves and all
others similarly situated, Plaintiffs, vs. ROHM AND HAAS COMPANY, et al.,
Defendants.

13) Fremont, CA, February 19, 2008. Superior Court of the State of California,
County of Kern, Metropolitan Division. Beatriz Perez, Guardian ad Litem for
Raul Sepulveda, a minor, Plaintiff, v. Vince Crop Dusters, Inc.; Rick Rhoades;
Buttonwillow Warehouse Company, Inc.; and Jeffrey Hunter, Defendants. Case
No. CV259271, Action filed 9/26/06.

14) Burlingame, CA, April 30, 2008. Civil District Court for the Parish of Orleans,
State of Louisiana. No. 04-7935, Division “B”. Tn re: Arts Street Fire. Rose-Abena
Assensoh et al. v. Advanced Comrnercial Contracting, Inc.

15) 15.8anta Cruz, California, August 19, 2008. SUPERIOR COURT OF THE
STATE OF CALIFORNIA FOR THE COUNTY OF SANTA CRUZ. JACOBS
FARM/DEL CABO, INC., Plaintiffs vs WESTERN FARM SERVICE, INC., et
al,, Defendants. CASE NO.CIS CV 157041.

16) Beverly Hills, CA, OCTOBER 30, 2008. SUPERIOR COURT OF THE STATE
OF CALIFORNIAFOR THE COUNTY OF LOS ANGELES. LESLIE
HENSLEY AND RICK HENSLEY, PLAINTIFFS, VS. PETER T. HOSS, et al.
DEFENDANTS. CASE NO. SC094173.
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Since 2003 he has given testimony in the courfroom in 5 cases:

1) Indio, CA, 24 November 2003. Riverside Superior Court, Indio Branch, Indio,
CA, Rivera v. Dormex. INC 019888.

2) Baton Rouge, Louisiana, 7 July 2004. 23" Judicial District Court, Parish of
Ascension, State of Louisiana. Vulcan Litigation- April 2001 incidents. Number
69,388, Division “A”.

3) Fresno, California, 30 Januvary 2008. FORTUNE FARMS vs. GROULEFF
AVIATION, Case No. 05 CECG 01050, Before the Honorable Adolfo Corona,
Judge, Department 52.

4) San Francisco, California, 13 February 2008. SUPERIOR COURT OF THE




STATE OF CALIFORNIA IN AND FOR THE COUNTY OF SAN
FRANCISCO, CYNTHIA DIANE SMITH, Plaintiff, vs. EDWARD J. CONNER,
AMORE PROPERTY MANAGEMENT, and DOES | to 30, Defendants. CASE
NO. 411127.

5) Santa Cruz, California, September 22, 2008. SUPERIOR COURT OF THE
STATE OF CALIFORNIA FOR THE COUNTY OF SANTA CRUZ. JACOBS
FARM/DEL CABO, INC,, Plaintiffs vs WESTERN FARM SERVICE, INC., et
al., Defendants. CASE NO.CIS CV 157041.

Other testimonies under oath since 2003:

I.

Hayward, CA, December 17, 2007. BEFORE THE ENERGY RESOURCES
CONSERVATION AND DEVELOPMENT COMMISSION OF THE STATE OF
CALIFORNIA - APPLICATION FOR CERTIFICATION FOR THE DOCKET NO. 06-
AFC-6 EASTSHORE ENERGY CENTER IN HAYWARD (AFC ACCEPTED 11/8/06)
BY TIERRA ENERGY.




Exhibit 2

True and accurate copy of Dr. Paolo Zannetti, QEP, opinions regarding
the emissions, control strategies, and environmental impacts of the
proposed Nucor pig iron mill




In collaboration with my associates, I have reviewed the ERM/Nucor permit
documents.

I. With reference to the air pollution emission daia presented in the permit
documents, I have the following comments:

The emissions for Nucor sources listed in the current version of the Title V Permit
(contained in the pdf document ‘38131069.pdf’> obtained from LDEQ EDMS) are
different than those used in the Initial Permit Report of May 2008.

A September 11, 2008 letter from ERS/Nucor to LDEQ regarding “Addendum No
2 — Additional Dispersion Modeling” presented air dispersion modeling results for
criteria pollutants using changed emission rates from what were applied in the
May 2008 permit report.

The “Addendum No 2” letter does not state why the emission rates changed.

The PM10 emissions from coke ovens were reduced by 90% in the changed
emissions relative to the original emissions (see Table 4 of the September 11,
2008 “Addendum No 2” letter).

The average emissions from the coke ovens for certain metals (for example,
cadmium, copper, chromium) were reduced by 99% in the emissions reported in
the current Title V permit (see Page 15 of 24 of “Emission Rates for TAP/HAP &
Other Pollutants” in the ‘38131069.pdf” document) relative to emissions applied
in the Initial Permit modeling (see Table 6-4 of the Initial Permit Report of May
2008).

ERM/Nucor relied on vendor data for PM, SO2 and NOx emissions from the coke
ovens.

ERM/Nucor relied on AP-42 factors for toxics emissions from goke ovens.

II. With reference to the air poliution concentrations simulated by ERM, I have the
following comments:

1.

ERM/Nucor used the “adjusted background concentration™ in the PSD analysis in
their permit modeling. It is our understanding that the “adjusted background
concentration” is no longer allowed by EPA and LDEQ. See Exhibit 3 for email
between Trinity Consultants (sub-contracted to EnviroComp for this project) and
LDEQ on this point.




. ERM/Nucor did not include lead emissions from the coke oven heat recovery by-
pass vents or flue gas stacks (see Appendix C of the May 2008 Initial Permit
modeling) in its modeling of lead concentrations for SIA analysis (see Table 6-3
of the May 2008 Initial Permit modeling). The coke oven lead emissions are much
larger than those for any of the sources ERM/Nucor accounted for in its SIA lead
modeling, so the omission of the coke oven lead emissions is of major concern.
The accuracy and full treatment of lead in the ERM/Nucor air permit modeling
are important especially in light of the recent lowering of the NAAQS lead
standard by EPA and owr concem for metal contamination on the grains of the
neighboring Zen-Noh facility (see Item IV below).

. The meteorological input files for AERMOD applied by ERM/Nucor in their
permit modeling (contained on the May 2008 modeling CD) contain roughly 20%
calm wind hours. Since AERMOD does not make calculations for calm wind
hours, the suitability of the meteorological input files for this permitting
application is questionable.

. Several emission sources from neighboring facilities applied in ERM/Nucor
NAAQS/PSD modeling contain erroneously high exit velocities (in excess of 100
m/s). See listings of the sources in Appendix F-2 of the May 2008 Initial Permit
document for details.

. The exit velocities and release heights for several of the Nucor emission sources
applied by ERM/Nucor in their air permit modeling seem unreasonably high. One
example is the exit velocity (18.3 m/s) and release height (30.5 meters) applied
for the Coke Ovens Coal Handling, Crushing and Compacting area (source ID
COK-100). By comparison, the Suncoke Energy facility in Middletown, OH used
an exit velocity of 0.1 m/s and release height of 9 meters in their permit modeling
for the Coal Crushing source (see Table 5 of Suncoke’s July 2008 document
“Revised Air Quality Modeling for the Proposed Suncoke Energy Middletown
Coke Company, Middletown, Ohio”). The Suncoke values are reasonable based
on our understanding of typical coal handling procedures in coke plants. Those
applied for the Nucor facility, on the other hand, seem unrgasgnably high. No
explanation or substantiation for the choice of these or any of the source release
parameters (exit velocity, exit temperature, release height) applied by ERM/Nucor
for the Nucor emission sources was given in any of the docunients we reviewed.

. The ERM/Nucor toxics modeling of PAH resulted in an annual average
concentration of 0.039 pg/m’ (see Table 6-24 of the May 2008 Initial Permit
document). This is within a factor of two of the Louisiana Ambient Air Standard
of 0.06 pg/m® for PAH. Noting the several possible errors in the ERM/Nucor
modeling that have been noted above, it is possible that the PAH standard may, in
fact, be exceeded if 2 more accurate air quality permit modeling was performed.




7. There appears to be no accounting in the ERM/Nucor air dispersion modeling for
fugitive particulate releases due to coal transport and storage on the Nucor
facility. By comparison, the Suncoke Energy facility in Middletown, OH
accounted for these emissions in their modeling (see Table 5 of Suncoke’s July
2008 document “Revised Air Quality Modeling for the Proposed Suncoke Energy
Middletown Coke Company, Middletown, Ohio™).

8. The preconstruction monitoring thresholds for SO, and PM10 were exceeded in
the ERM/Nucor permit modeling (see Table 6-1 of the May 2008 Initial Permit
document, and Table 6-7b and Table 6-8a of the September 11, 2008 Addendum
No 2 letter). Therefore, up to one year of pre-construction monitoring should be
required by LDEQ.

ITl. In regards to Item I1-5 above, I have the following comments:

1. We performed air dispersion modeling runs to analyze the effect that the
different exit velocities and release heights applied in the Nucor and Suncoke
air modeling had on downwind concentrations.

2. We ran the EPA SCREEN3 model, which calculates downwind concentrations
for a single source for specified meteorological conditions (see
http://www.epa.gov/scram001/dispersion_screening.htm for further information
on SCREEN3).

3. We compared the surface concentrations versus distance calculated by
SCREEN3 for the Nucor and Suncoke coal crushing emission sources for a
‘“unit” emission rate of 1 gram per second. The exit velocity and release height
applied for the Nucor source were 18.3 m/s and 30.5 meters, respectively. The
exit velocity and release height applied for the Suncoke source were 0.1 m/s and
9 meters, respectively. These were the values for these parameters chosen by
ERM/Nucor and SunCoke for their respective permit modeling for these sources

.(see Item II-5 above). We ran SCREEN3 using a wind speed of 1 m/s and a
stability class of ‘F°. We applied an ambient temperature of 293 K.

4, The results for this SCREEN3 comparison are shown Figure III-1. As seen, the
surface concentrations from the Nucor source are much less than for the
Suncoke source. Based on Item II-5 above, we feel the Suncoke concentrations
are more accurate. We therefore have great concerns about that the
concentrations calculated by ERM/Nucor in their air permit modeling are
significantly underestimated.




Figure [lI-1: Concentration from Coal Crushing Emissions
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IV. With regard to possible grain contamination at the Zen-Noh granary due to
Nucor emissions, I have the following comments:

1.

ST — -

We have identified metals (for example, Cadmium, Mercury, Chromium,
Copper and Lead) as chemicals of concern. These metals are routinely tested for
in food or feed grains.

We have identified PCBs, dioxins and PAH as organic chemicals of concern.

Residue tolerances for grain residue are generally in the patts-per-billon range.
It is therefore possible that low, yet above-background levels of metals and
organic chemical concentrations can cause grain residue levels to not pass
tolerance testing.
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Email correspondences




Correspondence between Dr. Paolo Zannetti (EnviroComp) and Yvette McGehee
(LDEQ) over the period 11/10/08 — 11/17/08.

(Page 1 or 2)

From: Paolo Zannettl

Sent: Monday, November 17, 2008 11:52 AM

To: 'Yvette McGehes!

Cc: Frank Freedman (freedman@envirocomp.com)
Subject: RE: electronic files

From: Yvatte McGehee [mailto:Yvette MiGeeedLA.GOV]
Sent: Monday, Rovember 17, 200& 11:51 Al

To: Paolo Zannetti

subject: RE: electronic fllas

From: Paolo Zannetti (mailio:pzannetti@envirocomp.com)
sent: Morday, Novernber 17, 2008 1:43 PM

To: Yvette McGehee

Subject: RE: electronic files

Fram: Yvetie McGehee [maitto:Yveite McGenee@LA.GOV)
Sent; Monday, November 17, 2002 11:35 AM

To: Paolo Zannetti

Subject: RE: elactronic files

Fram: Paolo Zannetti [mailio:pzanretti@enviracomp.con)
Sent: fMorday, Navember 17, 2008 10:22 AV

To: Yvette VicGehee

Subject: RE: electyonic filzs

~= - - e s

Frony: Yvetia McGehee [mailto:yveite. McGehee@LA.GOV]
sent: Monday, November 17, 2008 5:18 AV

To: Paolo Zarmetti

Stibject: RE! electronic files




(Page 2 of 2)

From: P3olo Zannetti (mailio:pzanpetti@eaviracomp.com]

Sent: Friday, November 14, 2008 4:10 P

Ta: Yvette MicGenhes

Co: Kermit Wittenburg; pyance@bhbmlaw.com; Mike Bowiran; jhurke@bhbmlsw.com
subject: FW: electronic files

(sent by email and fax)

F{ I L AN o N
B sul)nntted by Nucor in support of its per'nh apolication fO' the propos ed nevy P(a
Iron facility. We 3also reguested the electronic model Input files by e-mallto " - = ~ron November

6, 2008, Please let me know if you can expedite this request and if you nead any additionat informstion from us
to perform this task.

Sincerely, Paclo

From: Paolo Zznnetti

Sent: Monday, Novernber 1¢, 2008 2:51 PM

To: 'Yvette McGehee (yveite.mcgehee@la.gav)’

Cc: Kermit Wittenburg (kermitwittenburg@la.gov); 'Paul Vanca'; 'Mike Bowman'; James Burke
Sublect: electronic files

Yvette:
Thanks for your time today. As discussed, | look forward to receiving a CO with the modeling files submitted by
Nucor in support of its permit application for the aroposed new Pig Iran facllity. Let me know if you need any

informagion From us in order 10 process this request. For the shipment, you may use my Fadex account number
234754645,

Regards, Paclo

Dr. Paoio Zannetti, QEP

PresidentsEiviroCorep Cansulting, Inc. - o m
2295 Ocaso Camiro

Fremont, CA 94539 (LISA)

Phone: (510) £490-3438

Toll-free: L-866-DIAL-ENV

Fax: (S10) 490-3357

Monpile phone/pager: (510) 220-8014
Skype: paolo.zanert

Emall;
Web site:
Personal Web page: T




Public Record Request made by Dr. Frank Freedman (EnviroCemp) to LDEQ to
obtain ERM/Nucor air dispersion modeling file CD.

From: publicrecords@ia.gov [mailto:publicrecords@la.gov]
Sent: Thu 11/6/2008 4:03 PM

To: Frank Freedman

Subject: Public Recards Request 0028373

REQUESTOR INFORMATION
FULL NAME ... Frank: Freadman
ORGANIZATION ., Envirocomp Consuig. Inc.
MAIL ADDRESS-1 .. 1305 De Rase Way 335
MAIL ADDRESS-2 ...
CITY ... San Jose

STATE ...CA
2IP ... 93126

PHONE ... 405-221-0933
FAX ..

E-MAIL ... fresdmanZenvicocomp.com

REQUEST DETAILS

I revquest the nir dizpersicn medeling fites invelved in the aw petmiiting efiort: for Nycor Steel Leuisiana in $i. ames
Parish. The Agency Interess Number No. 1o this activiry i3 137847,

The requested air dispersion nyad=ling files are these invalved with afl ISCST3. AERMOD and CALPUEF runs for e
permitting effoets. Thix inelades all eriteria. nag-criteria and:or g taxics modeling 1uns.

If these can be made avnilable as soen as possible that wonld be grear. To expedhze the 1equest. I can download the files off of
a served if neaded.

Thank you ...

Frank Freedman
Envicomp Consulting
freedman/F envirocomp.com
408-291-0933 (office phene)

DELIVERY METHOD

Dale CDs and mail them ta me.

PLEASE REFERENCE THIS REQUEST BY CONFIRMATION CODE “0028371",




Notice of Cost sent on 11/12/08 by LDEQ to Dr. Frank Freedman (EnviroComp) to
obtain ERM/Nucor air dispersion modeling file CD.

NOTICE OF COST

We have prepaed the fellowing cost statement for the recards you requested, Fleate cabuit vour check or
maney order fizr the appropriate toral.

Cost For Pickk Up in Page(s) CostPer Page | Coscof CD(s) | Total _
Person: o $0.00 $0.00 $0.00

Cost For Postal Mail Page(s) Cost Per Page Cost of CD(s) Shipping Total
Delivery (3-5 days): ~ o $0.00 $3.00 | S07F §3.75

check or money ordev accepted for all chiarges. Male checlss payable 1o LA-DEQ.
CASH accepted sith exact change for chiarges SR.00 or less for records picked up it person.

il & < 10! E[I‘EﬂlE!')[ﬂ“ e
Custadian of Records. 1% tloar Custodian of Recards. 13 fleor
P.O. Box 4303 &02 N, Fuih Strest
Baten Rauge. LA 703214303 Batem Rouge. LA 70802

Please pay ar make aurangements to prck up and pay for copres with Cuztadion ¢if Records. If payment of
totad estimated cost s net recaved (ar Aurangements nlade for paymennwviihin 10 wailing dayvs after notice
of esumated cosrs 15 made and vou still wanr copiss. minate a gew request. Credit cards are uot
accepted.

PAYMENT DUE DATE: 1172672008
Please contact me with any questions.
Thank You.

Melinda Mol

ASC Public Recards Techoician
23582193168




Correspondence between Dr. Paolo Zannetti (EnviroComp) and ERM on 11/11/08

From: Paolo Zannetti

Sent: Tuesday, November 11, 2008 2:46 Fi4
To: 'tim.desselles@ernt.com’

Cc: 'Paul Vance'; 'Mike Bowman'; ‘James Burke'
Subject: files and reports

Ky O '

Dr. Paalo Zannett, QEF

President, EnvireComp Consulting, Inc.
22498 Qcaso Camino

Fremont, CA 94529 (USA)

Phone: (510) 490-2428

Toll-free: 1-866-DIAL-ENY

Fax: (5 10) 490-2257

Mobile phonefpager: (5(0) 220-5014
Skype: paolo.zannetti

Enwail _
Web sit
Persanal ¢eb page

P —~—u - v L2




Title: The Shell Dioxin Destruction System

Author:  Dr. H. S. Tang, Regional Business Manager, CRI Asia Pacific
(A Division of CRI/Criterion Marketing Asia Pacific Pte Ltd, A wholly
owned affiliate of the Royal Dutch Shell Group. Website: cri-
catalysts.com)

Location: Solid & Hazardous Waste Management Conference,

Singapore, 26-27 February 2003

ABSTRACT

The Shell Dioxin Destruction System (SDDS) has been developed specifically for municipal
and industrial waste incineration plants. It belongs to the best available control techmology
and is designed to meet the increasingly stringent global dioxin emission standards. SDDS
combines Shell’s proprietary Lateral Flow Reactor technology (LFR) with super-active
oxidative catalyst technology. Both technologies were developed at Shell’s Research and
Technology Centre in Amsterdam, The Netherfands.

SDDS can achieve over 99.9% destruction of dioxins and furans, down to the EU (European
Union) emission limit of less than 0.1ng [TEQ]/Nm’. Moreover, SDDS has been offered
with performance guarantees of outlet dioxin concentrations of less than 0.05 ng [T EQV/Nm®
and 0.01 ng [TEQ)/Nm® at a number of incineration plants, where owners demand emission
levels even lower than local regulations require.

SDDS costs less and achieves higher performance than conventional dioxin removal methods.
Its advanced reactor technology reduces system pressure drop and lowers operating and
maintenance costs. Coupled with its highly active and long-life catalyst, SDDS delivers
significant economic and technical advantages for dioxin destruction at low temperatures
(160-230°C).

Furthermore, with ammonia injection, SDDS can simuitaneously remove both dioxin and
nitrogen oxides (NOx) m one cost-effective system. Both emission performances are
contractually guaranteed.

i

This paper introduces the Shell technology and its comimercial applications.

The Shell Dioxin Destruction System, Presented at the Solid and Hazardous Waste Management Conference,

26-27 February 2003, Singapore

\LL-STATE LEGAL-

EXHIBIT
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1.0 INTRODUCTION

“Dioxin” represents a family of 210 chemical compounds, which do not breakdown easily;
they are known as “Persistent Organic Pollutants” or “POPs”. Dioxin compounds are potent
carcinogens that have the potential of causing a wide range of cancers. Possible long-term
adverse effects include neurological, developmental, reproductive, and immunotoxic effects.
Major sources of dioxin emissions include: municipal and industrial waste incimeration plants,
medical waste incineration plants; iron ore sinter plants, and non-ferrous metal industry.
Additional sources are: coal and wood combustion, backyard/landfill fires, accidental fires,
copper smelters, pulp and paper mills, and ECD/viny! chloride manufacture.

Once released, dioxin compounds continue to stay in the global inventory for future
generations, Countries around the world are now intensifying their effort in regulating the
release of dioxin into the environment. ‘

20 HISTORY

Shell developed its proprietary Lateral Flow Reactor (LFR) and low-temperature DeNOx
catalyst technology in the 1980°s. Later, Shell introduced the high-reactivity dioxin
destruction catalyst technology in the 1990’s. As global air emission standards become more
stringent, the Shell DeNOx Systemn (SDS) and the Shell Dioxin Destruction System (SDDS)
have emerged as among the best available control technologies for low-temperature air
pollution control applications.

3.0 THE COMPANY

SDDS is marketed by CRI International (CRII) group of companies. CRIT js the Global
Catalyst Technology Company of the Royal Dutch Shell Group, with worldwide research and
development laboratories, manufacturing plants, and business units dedicated to supplying the
best performing and value-added catalytic solutions to customers throughout tlie world.

4.0 CRI’s EXPERIENCE IN AIR POLLUTION CONTROL

CRI has built up a wide experience of treating flue gases from both small (2,000 Nin3/h) and
large (>1,000,000 Nmi3/h) processes. Typical components removed from the flue gas include
NOx, CO, VOC?% and dioxin. The experiences have been documented in a variefyof papers,
e.g. waste incineration, gas turbines, nitric acid plants, process furnace, and on an Internet
website (cri-catalysts.com) (references 1-6).

50 COMPARISON WITH CONVENTIO NAL METHODS

The Shell Dioxin Destruction System has many technical and cost advantages over conventional
dioxin removal methods:

o SDDS is kinder to the environment and less costly than carbon absorption technology. No
removal or disposal of highly concentrated and toxic activated carbon is required, and related
handling costs and maintenance worries are eliminated. SDDS converts dioxins and furans to
harmless gases, so there’s nothing to handle and re-incinerate.
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e SDDS is less bulky and less costly than honeycomb catalyst solutions, which require a
larger system volume and higher operating temperatures. With SDDS, catalyst replacement
volume is just 20-30 percent that of conventional catalyst systems, reducing catalyst
replacement costs significantly. SDDS requires only small land area and space for equipment
installation.

e  SDDS costs less and offers better performance and longer catalyst life than catalytic
bagfilter systems. In a number of SDDS systems cwrrently in operation, the actual dioxin
outlet concentration is often lower than the detection Jimit of the method of analysis.

6.0 THE TECHNOLOGY

The Shell Dioxin Destruction System consists of a Lateral Flow Reactor (LFR) filled with a
high-reactivity catalyst. Unlike technologies based on carbon adsorption where the dioxins
are only transferred to solid particles, which require further processing, The Shell Dioxin
Destruction System catalytically destroys the dioxin compounds in a single process step. The
SDDS uses a Shell proprietary catalyst to convert dioxins to a mixture of harmless gases. A
typical reaction is shown below.

C12H,Clg-n05+(9+0.51)0; — (n1-4)H,0+12C0»+(8-n)HCI

The process does not require the addition of any reactant. Only oxygen in the flue gas is
required for the destruction.

6.1 Lateral Flow Reactor

A schematic of the reactor system is shown in figure 1. The stainless steel reactor is
fabricated with multiple layers of open flue gas channels and catalyst slabs. Dioxin-laden
flue gas enters the Lateral Flow Reactor in the flue gas inlet channels, which are blocked at
the opposite end. The flue gas then must travel laterally through catalyst slabs to reach the
outlet channels; hence the name “Lateral Flow Reactor”. As the flue gas passes through these
catalyst layers the dioxin compounds are oxidized and destroyed by the active metals on the
catalyst to form water, carbon dioxide, and hydrogen chloride.

o = “Up or Down Flow h "

Figure 1. Shell Lateral Flow Reactor
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Typical size of one single LFR module ranges from 0.8x0.8x0.8 meters to 2.I1x1.4x1.4
meters. Because of its flexible design, other sizes have been custom-made for honeycomb
catalyst replacement applications. Depending on gas flow rate, SDDS can be composed of a
single or multiple LFR niodules. A reactor housing is required for multiple LFR system. To-
date, LFR has been commercially applied to gas flows spanning from 2,000 to 2,500,000
Nm3/hr.

The LFR design provides large cross-section area for the flue gas to pass through. Moreover, .
the catalyst layers are relatively thin, due to the catalyst’s high reactivity at low temperatures.
These two factors allow very low pressure-drop to be achieved across the SDDS (e.g., < 5-10
mbar). Coupled with minimum or no flue gas reheat, plant owners can realize significant
energy savings, especially for large gas flow volumes.

In many cases, custom-made SDDS LFR modules have been successfully retrofitted into
existing honeycomb SCR reactor housing. The results are lower dioxin emissions to meet
more stringent regulations; and reduced pressure drop and flue gas temperature to achieve
lower overall operating costs.

6.2 High-Activity Catalvst

The catalyst, S-090, was developed at Shell’s Amsterdam Research Laboratories in The
Netherlands. It is a high activity, high metals loaded catalyst with high surface area and
porosity. These features give the catalyst its low temperature activity. The physical shape of
the catalyst is typically a tri-lobe extrudate of from 0.8 to 3.2 mm diameter and nominally 6 to
13 mm in length. It is manufactured at CRI’s ISO 9002 certified catalyst-manufacturing plant
in Ghent, Belgium. Each batch of catalyst is carefully tested in CRI’s laboratories to insure
that the physical properties and the activity meet CRI’s rigorous standards of excellence.
Before shipping, the catalyst is pre-loaded at the plant into the stainless steel Lateral Flow
Reactor modiile.

The combination of the high activity catalyst with the Lateral Flow Reactor (Figure | above)
allows the Shell Dioxin Destruction System to easily attain high dioxin conversions. From
inlet concentrations of up to 100ng [TEQ)/Nm?, the Shell Dioxin Destruction System can
achieve over 99.9% destruction of dioxins and furans, down to emission limits of less than
0.1-0.0Ing [TEQ])/Nm”. The ability to engineer the thickness of the catalyst layers within the
Lateral Flow Reactor allows the Shell Dioxin Destruction System to be designed for very low
pressure-dropsiffequired. T

SDDS operates at a wide-range of flue gas temperatures ~ from 160 to 380 °C. Because of
its low pressure-drop, SDDS can be positioned at the tail end of most existing processes, just
prior to the stack. Since SDDS can be placed downstream of the scrubber and particulate
removal systems, catalyst poisoning is minimized allowing longer catalyst life. As the last
operation in the flue gas cleanup system, the Shell System insures that the required dioxin
emission limits are met. The compact, lightweight nature of the unit can allow ease of retrofit
on existing facilities where space is limited. Installation at the end of the process results in
significant savings in installation and operating costs with minimal downtime for installation.
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The Shell Dioxin Destruction System (and The Shell DeNOx System) is regarded as among
the best available control technologies for low-temperature applications (160-230°C).

Average SDDS catalyst life is three to over five years. Longer life is often possible if poisons
(e.g., heavy metals) in flue gas are minimized by good operation of the upstream particulate
removal device (i.e., bagfilters).

Initial installed-cost of the SDDS (LFR plus catalyst) is either competitive or less than
competing technology such as honeycomb SCR or catalytic bagfilters. Once installed, SDDS
requires little operating and maintenance costs. This is in sharp contrast to that of activated
carbon absorption technology (AC powder injection, AC fixed bed, or AC absorption tower),
which demands very high variable operating costs. In most cases, catalyst replacement costs
for SDDS are lower than those of honeycomb or catalytic bagfilters. A summary of the
SDDS advantages is given below:

Table 1. Advantages of Shell Dioxin Destruction System

SDDS
Best-available-control-technology performance, dioxin emissions <0.1-0.01 ng [TEQ]/Nm3
Excellent dioxin destruction efficiency 99.9+%
Low temiperature, with range 160 - 380 °C
Low pressure drop, mbar <4 -10 mbar
Gas flow rates, wide-range 2,000 — 1,000,000+ Nim*/hw
Catalyst and reactor house volumes Small
Long catalyst life, average 3-5+ years
Ease of installation, typical 7-21 days
Low catalyst replacement costs Yes
Low operation/maintenance costs Yes
Low total plant life-cycle costs Yes
Combined NOx removal Yes - with NH3 injection
Meet future Dioxin/NOx limits Easily Expandable
Strong world-wide technical and engineering support Local EPC partners/CRI/Shell

£, 3 . -~

7.0 COMMERCIAL REFERENCES
7.1 Lateral Flow Reactor jn Shell DeNOx Systemns

LER technology has been used in numerous Shefl DeNOx Systems (SDS) since the 1980’s, in
a variety of industries — e.g., gas turbines, co-generation units, gas fired heaters and boilers
ethylene cracking fumnaces, chemical industry (nitric acid, Caprolactam) and waste

incineration plants. Some examples are given below:
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Table 2. LER in SDS applications.

Application Location Design Conv.% | Temp.°C | Flow, Nm*/hr
Waste Incinerator The Netherlands >83 220 65,000
Refinery Heater Los Angeles >99 200 30,000
Caprolactam The Netherlands >98 260 40,000
Korca >98 260 40,000
Korea >98 260 45,000
Germany >98 260 35,000
Gasmotor The Netherlands >80 120 2,000
Austria >80 260 3,000
Catalyst Plant Belgium >99.5 220 20,000
California >99.5 220 30,000
Ethylene Cracker Germany >80 150 350,000
Germany >80 160 55,000
Nitric Acid Plant South Africa >90 180 80,000
Europe >85 170 30,000
USA >85 170 30,000
Gas Turbines San Francisco >90 190 250,000
San Francisco >90 190 400,000 (3x)
Gulf Coast >90 180 50,000
San Francisco >94 190 350,000 (3x)
The Netherlands >90 170 275,000

72  SDDS COMMERCIAL PLANTS

Shell Dioxin Destruction Systems have been successfully installed for flue gas streams
originating from chemical, industrial, and municipal waste incineration plants.

Since 1996, €RY has sold over thirty SDDS commercial plants in Europe, Asia—znd USA -
where dioxin regulations are more stringent and strongly enforced (Table 3). In Asia, Japan is
currently the leading country applying SDDS technology. A partial listing of SDDS reference

plants is shown in Table 3:
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Table 3. SDDS Reference Plants

T it

Year Country Application Gas Flow Gas temp.
(Nm*/hr) )
1996 | Netherlands | MWI 66,000 240
1999 | Netherlands | IWI 24,000 163
1999 Japan MWT with gasification 11,000 184
13,000 182
12,000 191
14,000 192

1999 Ttaly Hazardous waste incinerator 5,400 150 - 165
2000 Belgium Wood / biomass incinerator 20,000 170
2000 Japan MWI 100,000 170
2000 Japan RDF 20,000 220
2001 UK Pyrolysis / gasification 6,875 200

2001 Ireland Pharmaceutical waste Incineraiion plant 39,000 255-275
2001 Japan Ash melting plant 1,800 245
2001 Japan MWT with gasification 27,600 210
2001 Japan [Hazardous waste incinerator 5,400 250
2001 Japan RDF 2.819 210
2001 Japan MWI 40,000 180
2001 Japan IWI 69,000 180
2002 Japan RDF 4 % 15,000 210
2002 Japan MWI 15,000 190
2002 Japan MWI 55,200 230
2002 Japan MWL 18,300 180
2002 Italy MWI 72,400 165
2003 Japan RDF 40,000 180
2003 Japan, ., [ IWL, _ 90,000 190
2003 France MWI 172,000 270
2003 Ttaly RDF 85,000 165
2003 Italy MWI - 2 lines 2 x 87,000 260
2003 Italy MWI -2 fines 2x 25,000 165
2003 [taly MW - 2 lines 2% 46,000 210
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8.0  SCOPE OF SUPPLY

CRI prefers to work with local EPC companies with expertise in the relevant market seginent
in order to ensure successful implementation of SDDS.

Typically, CRI supplies basic engineering, catalyst, reactor modules and technical consulting
services. Local EPC partners are responsible for detailed engineering, installation and
erection, instrumentation & control systems, as well as plant commissioning.

9.0  PERFORMANCE GUARANTEES

CRI offers performance guarantees for dioxin emissions. Normal guarantee period ranges
from 1 to 5 years, depending on specific application and contractual terms.

10.0 SUMMARY

The Shell Dioxin Destruction System offers high performance, low-cost, and reliable solution
for dioxin destruction. Since 1996, many SDDS have been installed at municipal and
industrial incineration plants worldwide.

SDDS can attain over 99.9% destruction of dioxins and furans, down to the European Union
fimit of less than 0.1ng [TEQ]/Nm3. Moreover, SDDS has been offered with commercial
guarantees of outlet dioxin concentrations of less than 0.05 ng [TEQI/NM3 or 0.01 ng
[TEQ]/Nm3 at a number of incineration plants where owners demand emission levels even
lower than local regulations require.

SDDS costs less and achieves higher performance than conventional dioxin removal methods.
Its advanced reactor technology reduces system pressure drop and lowers operating and
maintenance costs. Coupled with proprietary high-activity oxidative catalyst technology,
SDDS delivers significant economic and technical advantages for dioxin destruction at low
temperatures (160-230°C).
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Emissions of Dioxins and Furans from Metallurgical Processes:

Introduction
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10. Emissions of Dioxins and Furans from Metallurgical Processes:

Iron Ore Sintering and Secondary Zinc Production

by Mr.Ulrich Qual}

Emissions of dioxins and furans from production processes in the metallurgical industries have largely been
underestimated in the past. Measurement programs performed in several European countries during the recent
years revealed that especially processes using secondary materials are of major concern. This will be illustrated
in the following by recent results obtained from research projects which focused on iron ore sinter plants and a
secondary zinc smelter,

A. Iron ore sinter plants

EXHIBIT

4
¢
)
i
! / L
;
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In sintering machines iron ore and certain additives are agglomerated to be applicable in the blast furnace
process. Typical characteristics of sinter bands operated in Western Europe are shown in Table 1.

The sinter plant plays a central role in an integrated iron
parameter range and steel work for making use of production residues
width [m 2.5-45 which would have to be disposed otherwise. Slags from
[m] »2-4, : . .

steel production, filter dusts of diverse flue gas cleaning
area [m’] 50-400 systems (including those applied to the sinter plant itself)
. and various iron-containing materials from residue

i&iﬁ;ﬁfﬂ?‘;ﬁ gas flows 1800-2500 treatiment are recycled in the sinter plant (Table 2).
flue gas flows [million m*/h] || up to 1.5 Recycling may lead to an enrichment of relevant
- = compounds, patticularly heavy metals. Some residue
| height of sinter layer ca. 250 -650 mm |l materials like roll mill scale may be contaminated with
. , e i organic compounds (oils) that could™act as precursors for

coke input {kg/ton sinter] 38-55 PAH and PCDD/F formation.

The flow of materials in a sintering machine is shown in fig. 1 /Theobald /. Tron ore
and additives are mixed in a mixing drum. Before they enter the sinter band this is

protected by a layer of material that has already been sintered. On the sinter
machine air is sucked through the mixture by several suction hoods which are

connected to a electrostatic precipitator. This waste gas constitute the main flue gas

flow which could be more than 1 million in®*/h. Further waste gas is collected from
the feeding process at the front and from the sieving process at the end of the sinter

band (so-called ,,room-dedusting").

dust

Material o 1
hematite 81.3
magnetite 2.7
returns 7.9
pellet abrasions || 2.2
blast furnace 0.3

Flue gas concentrations measured at European sinter plants usually ranged from
below 1 to more than 10 ng I-TEQ/m? (Table 3), however, an extreme concentration

http://www.chem.unep.ch/pops/POPs_Inc/proceedings/stpetbrg/quass2.hitm

| of 43 ng I-TEQ/m* was found at one plant leading to an estimate freight of 250g I-
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TEQ/year generated by this particular sintering machine / NRW /. These
extraordinary high emissions could be reduced by - unfortunately not specified -
roll scale 1.3 ||primary measures to normal levels; however, a considerable variability of the flew
gas concentrations was concluded from follow-up measurements (Fig. . 2, Piitz/ /).

steel work dust 0.6

limestone 9.4

olivine 3.5 |||Country| Flue gas conc. | Emission factors X,n“?,“ the high poten’gal for
[ng I_TEQ/m3] [!Lg I—TEQ/ﬂ lOk!.ll . €MissS1oNs eCal:ﬂC
coke breeze 3 - - public m Germany a special
”t}'P ”mm ||max ||typ Hlnm ”max | working group was founded by
| A "0_20”2‘50 ||2.35 ” || |the operators of  sintering
plants. With subsidy from the
|B ” “ ”5‘00 "]'50 ”50'00 |Federai Agency for
D) 0.08/l0.111l0.62 0.88 [/0.89 [ Environment (UBA) additional
measurements were conducted
D %) 6.00|(0.80(14.10/5.90 |I1.30 1127.70 |at facilities of iron and steel
industry. Besides a
E |' l6.00 H ” Iconﬁrmation of the typical
F 18.00 |[10.00 (|100.00 ||emission data these
|I | | experiments also revealed that
the PCDD/F homologue profile
L | |is determined by the lower
NL | |4s50|[6.80 |[13.86 [11.30[17.00 |chlorinated furans  (fig. 3
Theobald / /); dioxin emissions
IP H therefore are most probably
E 0.86][0.46//1.30 |[1.67 |[1.00 |[2.80 gue ;0 de-novo-synthesis

'ing t interi X .

ux  |[ [o.60]3.40 [[3.29 [[120 [[o.00 ] ™E e Simerme process

The generation of dioxins and furans in the sintering process can be understood from the temperature profile of
the sinter layer (cf. Fig 4, Dietvich / /. There are two zones with a temperature window being favourable for
dioxin formation. However, only PCDD/F molecules formed in the bottom zone E are likely to be emitted since
those generated in the top zone A-would have to pass the high temperature peak (zone C).and thus most probably
will be destroyed. Dioxins from zone E may be adsorbed by the cold layers below; however, with the
temperature peak wandering from top to bottom adsorbed dioxins may finally be vaporised and emitted Piitz //.
This model of dioxin generation in sinter plants is supported by the experimental founding that the main
emission of PCDD/F takes place near the end of the sinter grate (sucfion hoods 10 to 12 in Fig. 5 Piitz //).

In view of the high relevance of sinter plants several attempts have been made to reduce their emissions of dioxin
and furans. The main difficulty arises from the very high flew gas flows of up to 1 million m?h which pretend
the application of the well developed abatement techniques used at waste incinerators. At sinter plants abatement
strategies generally aim at a higher efficiency of dedusting leading in parallel to a reduction of PCDD/F
emissions. Four systems are in use today which show distinct technological complexity. In the emission
optimised sintering (EOS) process the flue gas pre-cleaned by an electrostatic precipitator is partly recirculated
(fig. 6); a decrease of about 40% compared to conventional sintering is reported for dust and dioxins as well
werz / /. Also electrostatic precipitator with moving electrodes (MEEP, fig. 7) has successfully been used.

None of the both mentioned systems are able to achieve a dioxin reduction to emission levels below 0.1 ng T-

http://www.chem.unep.ch/pops/POPs_Inc/proceedings/stpetbrg/quass2.htm 11/22/2008
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TEQ/m* being set as target value /UMK /. This goal was reached however at the Austrian sinter plant in
Linz /UTECH / here a high-performance washer was installed which also reduces atmospheric dioxin emissions
satisfactory; levels below 0.5 ng I-TEQ/m? could be achieved during normal operation which could be lowered to
<0.] ng I-TEQ/m?® by additional injection of lignite coke dust. Unfortunately this technology requires a time and
energy consuming multi-step process for the treatment of the washing water.

In Germany, a 4-channel adsorbent injection/tube filter system operates behind the common electrostatic
precipitator of a sinter plant localised in Bremen (Fig. 8) Lahl // . For emissions lower than 0.1 ng I-TEQ/m?®
open hearth coke is used as adsorbent at a dosage of more than 40 kg/h. However, this abatement technology is
in an prototype state and will have to be improved with respect to operational stability. According to the German
iron and steel association (VDEh) future activities will be focused on the development of a flow injection system
using zeolithes as adsorbent for dioxins and furans.

B. Secondary zinc production

Dioxin emissions from facilities in a secondary zinc smelter have become of particular concern because of their
very high flue gas concentrations (up to 200 ng I-TEQ/m?).The plant concerned comprises several distinct units;
dioxin emissions from these units have been shown to be largely different and cover a range of six orders (fig. 9).
Fig. 10 shows a flow scheme of the plant with the most important emission source -the hot-briquetting process -
marked as "C".

With flue gas volumes considerably lower than those obtained at sinter plants the zinc smelter contributes only
moderately to the annual dioxin load in Germany; however, high flue gas concentrations imply the possibility of
direct local impact. This could be proven directly by immission measurements at locations in the vicinity of the
plant Hiester//. As Fig 11 reveals the ambient air concentrations nearby the plant (,,Wanheim") remarkably
exceed those found in other parts of the city. Further, it could be shown that the probability to measure high
concentrations correlates with wind direction (fig 12). Finally, also from a comparison of homologue profiles the
conclusion can be drawn that measured immissions are directly caused by emissions from the secondary zinc
smelter (Fig. 13). Tt should be noted, that also soil samples collected in the vicinity of the plant exhibit increased
dioxin contents; therefore recommendations and limits for agricultural use have been given from the ministry of
environment. Currently abatement facilities are being constructed that are expected to improve the situation
largely in the near future.

C. Conclusions

Both types of plants presented in this paper are examples for important PCDD/F emission soutces that had not
been known a few years ago. This stresses the importance of a systematic approach to identify emission sources
which should comprise both, an inventory of operated facilities and a measurement program. The high effort
associated with such programs becomes justifiable in view of the considerable improvement of the
environmental situation as it can be seen from the decrease of dioxin levels in ambient air (fig 14) and in human
tissue (fig 15) as well /hister2 /

http://www.chem.unep.ch/pops/POPs_Inc/proceedings/stpetbrg/quass2.hitim 11/22/2008




Emissions of Dioxins and Furans from Metallurgical Processes: Page 4 of 4

Financial support of the European Dioxin Project by the European Commission, DG XI and sponsoring for the
author’s participation at the St Petersburg meeting by the German Federal Ministvy of Envivonment is gratefully
acknowledged

http://iwww.chemamep.ch/pops/POPs_Inc/proceedings/stpetbrg/quass2.htm 11/22/2008




Chapter 7

Treated BFgas component Concentration Unit Specific factor Unit
BFgas production 1.0-7.0 . 1-10° Nm’h 1200 - 2000 [Nm*t pig iron]
Particulale matier 1-10 [mg/Nm¥) 1-20 [/ pig iron)
Hydrocarbons (CHy) n/a [mg/Nm?) n/a [e/t pig iron)
HS 14 [mg/Ne’] 17-26 [&/t pig iron)
Cyanide compounds (as CN’) n/a {mg/Nm’] Wa [g/t pig iron]
Ammonia {(NH;) n/a [mp/Nm*] n/a [g/t pig iron]
Heavy metals**

Mn 0.10-0.29 [mg/Nm’) 0.22-0.37 [/t pig iron}

Pb 0.01-0.05 [mg/Nm?] 0.02-0.07 [/t pigiron]

Za 0.03-0.17 [mp/Nm’] 0.07-022 [/t pig iron]
Curbon monaxdde (CO) 20-28 [vol.%] 300 - 700 [kp/t pig iron]
Carbon dioxide (CO2) 12-25 [vol%]) 400 - 900 [kg/t pig fron]
Hydrogen (Hy) 1-5 [vol%6) 1-75 [kg/t pig iron)

n/a = data not available

Table 7.4 : Blast furnace gas composition (after twa stage treatment) — based on [InfoMil, 1997]

In the EU wet scrubbing is the technique most commonly applied as a second step in BFgas
treatment. Scrubbing gemerates a contaminated wastewater flow, containing suspended solids
{(e.g. carbon and heavy metals), cyanide compounds, nitrogen compounds, etc. The separated
solids generate a waste problem because of heavy metals, especially zinc. Whereas coarse dust
is normally recycled to the sinter plant, slndge from scrubbing is usually de-watered and either
recycled to the sinter plant (normally via hydrocyclone) or put to secure Jandfill,

7.2.21.4 Emissions from the cast house

The casting of pig iron generates particulate matter emissions. On average unabated emissions
are in the range 400 to 1500 g/t pig iron produced. These emissions mainly arise from contact
between the hot metal and slag and ambient oxypgen. In order to catch the dust formed during
casting in many blast fitmaces in the EU cast house de-dusting systems are used (dust extraction
at tap-hole, skimmer and pig fron charging to the torpedo Jadle) with flows of between 200000
and 700000 m*/h, Dust emissions depend on applied abatement technique (in some cases there
is still none) and dust collection efficiency. In many cases bag filters are applied, achieving less
than 10 mg dust/Nm’. According to Table 7.2 dust emission factors vary between 2 to 85 g/ t
pig iron with an average of 32 g dust/t pig iron.

Furthermore, a certain amount of 8O, is emitted from the liquid slag and iron during casting (2-
270 g/t pig iron — see Table 7.2). LR

7.2.2.1.8 Emissions from slag processing

The reaction of water with molten slag, particularly with sulphur compounds (essentially CaS
and MnS), penerates both steam and diffuse H,S and SO, emissions. These emissions cause
potential odour and comosion problems. Their importance varies according to the slag
processing technique used.

Emissions can vary greatly from one plant to another, from one slag treatment cycle to another
and within the slag treatment cycle itself. Therefore the range of available emission factors is
wide. Table 7.2 contains figures varying from 1 — 320 g H,S/t pig iron and 1 — 150 g SO/t pig
iron for slag granulation. If slag is not exposed to water but air-cooled, longlasting small
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emissions of mainly SO, will cccur. From the perspective of nuisance abatement this can be
considered an adventage.

The water used in the granulation and the pelletising process can largely be collected and
reused. These systems can be operated so as to generate very small amounts of wastewater. The
steam generated during this process contains particulate matter, SO, and H,S, which is usually
emitted to the atmosphere. Tests have been carried out to reuse the sensible heat of the slag, but
no system is commercially available at the moment. The potential for energy recovery is

approximately 0.35 GJ/t pig iron.

The production of lump slag from pits usually leads to larger emissions of SO, and H,S, which
can be more difficult to control. Conditioning with water can influence the emissions of H,S.

7.2.2.2 Solid wastes/by-products emissions
7.2.2.21 Particulate matter from casting

Between 0.5 and 1.5 kg of dust can be extracted from the cast house (see 7.2.2.1.4) per tonne of
pig iron (Table 7.1). This dust ¢an be separated in a bag filter for instance and can easily be
recycled to the sinter strand. Recycling the dust in this way is comumon practice.

7.2.2.2.2 Dust and sfucge from BFgas treatment

BFgas is usually treated in two stages: separation of coarse dusts in cyclones followed by fine
dust separation in a wet scrubber. This produces 6 — 17 kg of dry dust per tonne of pig iron and
3 -5 kg of sludge /t pig iron (Table 7.1),

Table 7.5 shows the typical composition of dry coarse dust. This dust mainly contains carbon
and iron from coke and sinter abrasion respectively. This coarse dust is normally recycled to the
sinter strand. This is much more difficult for the sludge because its zinc content is 10 to 20
times higher and lead content is 20 to 30 times higher.

C Fe Pb Zn Mo ALO; Ti
25-40 15-40 0.02 - 0.07 0.1-05 0.1-05 02-3.7 0.02-02
S Si0; P,0s Ca0 MgO Na2,0 K0
02 -1.3 4-8 0.04-0.26 2-8 03-2 0.03-0.64 | 0.24-0.96

Table 7.5 : Typical composition in [weight-%) of dry coarse dust from BFgas treatment — based on
|OST, 1987; Mertins, 1986; data from European blast furnaces from 1997]

The zinc and lead compouands are mostly passed on to the cyclone and are mainly separated in
the scrubber. Most of the particles associated with zinc and lead compounds or these heavy
metals themselves have grain sizes of less than 25 pm and concentrate in this fraction of the

sludge.
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EP.3 Fume suppression during casting

Description: EP.2 describes conventiopal de-dusting systems of cast house emissions. These
systems are rather complex and costly. New approaches prevent the molten iron from reacting
with atmospheric oxygen to form “brown fume” (fume suppression). To do so the whole
transport route for the hot metal, from the tap-hole via various distribution and transfer points to
the torpedo ladle, is enclosed by means of carefully designed screening structures. The space
between the molten metal and the covers is kepl as small as possible, and it is (if necessary)
flooded with nitrogen (Inert gas). In integrated steel works, the nitrogen yielded in air separation
for oxygen generation may be available for this purpose.

This new method eliminates the installation and operation of complex and expensive exhaust
and filter systems which was necessary previously, and thus Jeads to considerable cost savings.
The cost of recycling of filter dust is also reduced.

At the tap-hole, an exhaust system is necessary.

Figure 7.11 shows the quantity of dust generated during charging of hot metal with end without
dust suppression. These figures are about 100 times lower when nitrogen inertisation is used.

Figure 7.11 ; Dust generation with and without nitrogen inertisation during hot metal charging (fo
the torpedo level) depending on the flow of pig iron — [de Haas, 1997]

Main achieved emission levels: During conventional casting 0.4-1.5 kg dust/t pig iron is
generated (Table 7.1). This quantity is reduced by dust suppression to about 0.012 kg dust/t pig
iron [de Haas, 1997]. Figure 7.12 shows the effect of dust suppression during charging of hot
metal to the torpedo ladle.
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Figore 7.12 : Charging of hot metal juto torpedo ladle with dust suppression with inert gas — [Haas,
1997).

Applicability: Applicable both at new and existing plants.

Cross-media effects: There are no sigpificant cross-media effects if the syster js compared
with conventional de-dusting systems, described in EP.2.

Reference plants: At Stahlwerke Bremen, D-Bremen, this fume suppression technique has
been in operation since 1991.

Operational data: Experience with fume suppression at Stablwerke Bremen shows constant
operation conditions without significant problems.

Economies: A comparison of costs is shown in Figure 7.13 shows the comparison of costs. The
new fume suppréssfon techilique is considerably cheaper. The installation at Stahlwerke Bremed —~ ™
with a production of 3 Mt pig iron/a required an investment of 6.8 million Bcu, g6 including dust
suppresslon and tap hole de-dusting with a subsequent bag filter.
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EP.6 Condensation of fume frouns slag processing

Description: As mentioned in 7.2.2.1.5 there are H,S and SO, emissions from slag processing.
This may lead to odour problems, In order to solve this problem some granulation plants are
operated with fume condensation (Figure 7.15). The condensate and the slag de-watering water
as wel] are circulated after cooling.

=
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Rubber muff
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. v
Spin nozzles R
N
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L4
” < _—
Slag inlet Slag outlet
(inactive) (active)
Multipte nozzle

Spin nozzte

Flat splash hozzle |

To OCP filter basins

Figure 7.15 ¢ Granulation of blast furnace slag with fume condensation — [Poth, 1585]

Main achieved emission levels: With fiime condensation H,S emissions are below 10 g H,S/ t
pig iron produced. According to Table 7.2 emissions of 1 g H,S/t pig iron are achievable.

Applicability: épgjicable both at new and existing plants. I

Cross-media effects: Cooling the circulated water needs considerable amounts of energy.
Energy generation itself is very often linked with sulphur emissions. During fume condensation
the absolute quantity of reduced sulphur is relatively small and may be related to the quantity

entifted during energy generation.

Reference plants: Several slag granulation plants in Germany are equipped with fume
condensation system, e.g, at Thyssen AG, D-Duisburg

Economies: not available

Reference literature: nof available
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Air Pollution Technology Fact Sheet

1. Name of Technology: Fabric Filter - Pulse-Jet Cleaned Type
(also referred to as Baghouses)

2. Type of Technology: Control Device - Capture/Disposal

3. Applicable Pollutants: Particulate Matter (PM), including particulate matfer less than or
equal to 10 micrometers (1) in aerodynamic diameter (PM,,), particulate matter less than
or equal to 2.5 um in aerodynamic diameter (PM, ), and hazardous air pollutants (HAPs)
that are in particulate form, such as most metals (mercury is the notable exception, as a
significant portion of emissions are in the form of elemental vapor).

4. Achievable Emission Limits/Reductions:

Typical new equipment design efficiencies are between 99 and 99.9%. Older existing
equipment have a range of actual operating efficiencies of 95 to 99.9%. Several factors
determine fabric filfer collection efficiency. These include gas filtration velocity, particle
characteristics, fabric characteristics, and cleaning mechanism. In general, collection efficiency
increases with increasing filtration velocity and pavticle size.

For a given combination of filter design and dust, the effluent particle concentration from a
fabric filter is nearly constant, whereas the overall efficiency is more likely 1o vary with
particulate loading. For this reason, fabric filters can be considered to be constant outlet
devices rather than constant efficiency devices. Constant effluent concentration is achieved
because at any given time, part of the fabric filter is being cleaned. As a result of the cleaning
mechanisms used in fabric fillers, the collection efficiency is constantly changing. Each
cleaning cycle removes at least some of the filter cake and loosens particles which remain on the
Silter. When filtiatipn resumes, the filtering capability has been reduced because of thg lost filter
cake and loose particles are pushed through the filter by the flow of gas. As particles are
captured, the efficiency increases until the next cleaning cycle. Average collection efficiencies
Jor fabric filters are usually determined from tests that cover a number of cleaning cycles at a
constant inlet loading. (EP4, 1998a)

5. Applicable Source Type: Point
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6. Typical Industrial Applications:

Fabric filters can perform very effectively in many different applications. Common
applications of fabric filter systems with pulse-jet cleaning are presented in Table 1, however,
Jabric filters can be used inmost any process where dust is generated and can be collected and
ducted to a central location.

Table 1. Typical Industrial Applications of Pulse-Jet Cleaned Fabric Filters
(EPA 1997; EPA, 1998a)

Application Source Caregory Code (SCC)
Urility Boilers (Coal) 1-01-002...003

Industrial Boilers (Coal, Wood) 1-02-001...003, 1-02-009
Commercial/institutional Boilers (Coal, Wood) 1-03-001...003, 1-03-009

Ferrous Metals Processing:
lron and Sieel Production  3-03-008...009
Steel Foundries  3-04-007,-009

Mineral Products:
Cement Mamyfacturing  3-05-006...007
Coal Cleaning  3-05-010
Stone Quarrying and Processing  3-05-020
Other  3-05-003...999
Asphalt Manufacture 3-05-001...002
Grain Milling 3-02-007

7. Emission Stream Charuacteristics:

a.  Air Flow: Baghouses are separated into two groups, standard and custom, which are
Jurther separated into low, medium, and high capacity. Standard baghouses are
Sactory-built, off the shelf units. They may handle from less than 0.10 1o more than 50
standard cubic melers per second (snt’/sec) ((hundreds” to more than 100,000
standard cubic fest per minute (scfin)). Custom baghouses are designed-fowspecific
applications and are built to the specifications prescribed by the customer. These units
are generally much larger than standard units, ie., from 50 to over 500 sm’/sec
(100,000 to over 1,000,000 scfin). (EPA, 1998b)

b.  Temperature: Typically, gas temperatures up to about 260°C (500°F), with surges to
about 290°C (550°F) can be accommodated routinely, with the appropriate fabric
material. Spray coolers or dilution air can be used to lower the temperature of the
pollutant stream. This prevenis the temperature limits of the fabric from being
exceeded. Lowering the temperature, however, increases the humidity of the pollutant
stream. Therefore, the minimum temperature of the pollutant stream must remarn
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above the dew point of any condensable in the stream. The baghouse and ussociated
ductwork should be insulated and possibly heated if condensation may occur. (EPA,
1998b) '

¢ Pollutant Loading: Typical inlet concentrations to baghouses are 1 to 23 grams per
cubic meter (g/m’) (0.5 to 10 grains per cubic foot (gr/f)), but in extreme cases, inlet
conditions may vary between 0.1 to more than 230 g/n?’ (0.05 to more than 100 gr/f¥).
(EPA, 1998b)

d.  Other Considerations: Moisture and corrosives content are the major gas stream
characteristics requiving design consideration. Standard fabric filters can be used in
pressure or vacuum sevvice, but only within the range of about + 640 millimeters of
water columm (25 inches of water column). Well-designed and operated baghouses
have been shown to be capable of reducing overall particulate emissions to less than
0.05 g/’ (0.010 gr/f)), and in a number of cases, to as low as 0.002 to 0.011 g/’
(0.001 1o 0.005 gr/f¥). (AWMA, 1992)

8. Emission Stream Prefreatment Requirements:

Because of the wide variety of filter types available to the designer, it is not usually required
to pretreat a waste stream’s inlet temperature. However, in some high temperature applications,
the cost of high temperature-resistant bags must be weighed against the cost of cooling the inlet
temperature with spray coolers or dilution air (EPA, 1998b). When much of the pollutant
loading consists of relatively large particles, mechanical collectors such as cyclones may be
used to reduce the load on the fabric filter, especially at high inlet concentrations (EPA, 1998b).

9. Cost Information:

Cost estimates are presented below for pulse-jet cleaned fabric filters. The costs are
expressed in fourth quarter 1998 dollars. The cost estimates assume a conventional design
under typical operating conditions and do not include auxiliary equipment such as fans and
ductwork. The costs for pulse-jet cleaned systems are generated using EPA s cost-estimating
spreadsheet for fabric filters (EPA, 1998b).

R = - o+ g

Costs are primarily driven by the waste stream volumelric flow rate and pollutant loading.
In general, a small unit controlling a low pollutant loading will not be as cost effective as a
large unit controlling a high pollutant loading. The costs presented are for flow rates of 470
ni’/sec (1,000,000 scfim) and 1.0 n*/sec (2,000 scfin), respectively, and a pollutant loading of 9

gim® (4.0 gr/fe).

Pollutants that require an unusually high level of control or that require the fabric filter
bags or the unit itself to be constructed of special materials, such as Gore-Tex or stainless steel,
will increase the costs of the system (EPA, 1998b). The additional costs for controlling more
complex waste streams arve not reflected in the estimates given below. For these types of systemns,
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the capital cost could increase by as much as 75% and the operational and maintenance (O& M)
cost could increase by as much as 20%.

a.  Capital Cost: $13,100 to $54,900 per sm’/s (86 to $26 per scfin)
b. O & M Cost: 311,200 to 851,700 per sn’/s (85 to 824 per scfin), annually
¢.  Annualized Cost: $13,100 to $83,400 per sni’/s (86 (o $39 per scfin), annually
d. Cost Effectiveness: $46 fo $293 per metric ton (842 to 8266 per short ton)
10. Theory of Operation:

In a fabric filter, flue gas is passed through a tightly woven or felted fabric, causing PM in
the flue gas to be collected on the fabric by sieving and other mechanisms. Fabric filters may be
in the form of sheets, cartridges, or bags, with a number of the individual fabric filter units
housed together in a group. Bags are most common type of fabric filter. The dust cake that
Sorms on the filter from the collected PM can significantly increase collection efficiency. Fabric
Jilters are firequently referred fo as baghouses because the fabric is usually configured in
eylindrical bags. Bags may be 6 to 9 m (20 to 30 ft) long and 12.7 10 30.5 centimeters (em) (5 to
12 inches) in diameter. Groups of bags are placed in isolable compartments to allow cleaning
of the bags or replacement of some of the bags without shutting down the entire fabric filter.
(STAPPA/ALAPCO, 1996)

Operating conditions are important determinants of the choice of fabric. Some fabrics (e.g.,
polyolefins, nylons, acrylics, polyesters) are useful only at relatively low temperatures of 95 to
150°C (200 to 300°F). For high-temperature flue gas streams, more thermally stable fabrics
such as fiberglass, Teflon®, or Nomex™ must be used (STAPPA/ALAPCO, 1996).

Practical application of fabric filters requires the use of a large fabric area in order to
avoid an unacceplable pressure drop across the fabric. Baghouse size for a particular unit is
determined by the choice of air-to-cloth ratio, or the ratio of volumetric air flow to cloth area.
The selection of air-to-cloth ratio depends on the particulate loading and characteristics, and
the cleaning method used—~A high particulate loading will require the use of a largar haghouse
in order to avoid forming too heavy a dust cake, which would result in an excessive pressure
drop As an exanmiple, a baghouse for a 250 MW utility boiler may have 5,000 separate bags
with a total fabric avea approaching 46,500 m* (500,000 square feet). (ICAC, 1999)

Determinants of baghouse performance include the fabric chosen, the cleaning frequency
and methods, and the particulate characteristics. Fabrics can be chosen which will intercept a
grealer firaction of particulate, and some fabrics are coated with a menbrane with very fine
openings for enhanced removal of submicron particulate. Such fabrics tend to be more
expensive.
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Pulse-jet cleaning of fabric filters is relatively new compared to other types of fabric filters,
since they have only been used for the past 30 years. This cleaning mechanism has consistently
grown in popularity because it can treat high dust loadings, operate at constant pressure drop,
and occupy less space than other types of fabric filters. Pulse-jet cleaned fabric filters can only
operate as external cake collection devices. The bags are closed at the bottom, open at the fop,
and supported by internal retainers, called cages. Particulate-laden gas flows into the bag, with
diffusers often used to prevent oversized particles from damaging the bags. The gas flows from
the outside fo the inside of the bags, and then out the gas exhaust. The particles ave collected on
the outside of the bags and drop into a hopper below the fabric filter. (EPA, 1998a)

During pulse-jel cleaning, a short burst, 0.03 to 0.1 seconds in duration, of high
pressure [415 to 830 kiloPascals (kPa) (60 to 120 pounds per square inch gage (psig))] air is
injected into the bags (EPA, 1998a; AWMA, 1992). The pulse is blown through a venturi nozzle
at the top of the bags and establishes a shock wave that continues onto the bottom of the bag.
The wave flexes the fabric, pushing it away firom the cage, and then snaps it back dislodging the
dust cake. The cleaning cycle is regulated by a remote timer connected to a solenoid valve. The
burst of air is controlled by the solenoid valve and is released into blow pipes that have nozzles
located above the bags. The bags are usually cleaned row by row (EPA, 1998a).

There are several unique allributes of pulse-jet cleaning. Because the cleaning pulse is
very brief, the flow of dusty gas does not have 1o be stopped during cleaning. The other bags
continye 10 filter, taking on extra duty because of he bags being cleaned. In general, there is no
change in fabric filter pressure drop or performance as a vesult of pulse-jet cleaning. This
enables the pulse-jet fabric filters to operate on a continuous basis with soleroid valves as the
only significant moving parts. Pulse-jet cleaning is also more intense and occurs with greater
Jrequency than the other fabric filter cleaning methods. This infense cleaning dislodges nearly
all of the dust cake each time the bag is pulsed. As a rvesult, pulse-jet filters do not rely on a dust
cake to provide filtration. Felted (non-woven) fabrics are used in pulse-jet fabric filters because
they do not require a dust cake to achieve high collection efficiencies. It has been found that
woven fabrics used with pulse-fet fabric filters leak a great deal of dust after they are cleaned.
(EPA, 1998a)

Since bags cleaned by the pulse-jet method do not need to be isolated for cleaning, pulse-
Jet cleaned fabrig filters da not need extra compartiments to maintain adequate filtzqtion during
cleaning. Also, because of the intense and frequent nature of the cleaning, they can freat higher
gas flow rates with higher dust loadings. Consequently, fabric filters cleaned by the pulse-jet
method can be smaller than other types of fabric filters in the freatment of the same amount of
gas and dust, making higher gas-to-cloth ratios achievable. (EPA, 1998a)

11.  Advantages/Pros:
Fabric filters in general provide high collection efficiencies on both coarse and fine

(submicron) particulates. They are relatively insensitive fo fluctuations in gas stream
conditions. Efficiency and pressure drop are relatively unaffected by large changes in inlet dust
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loadings for continuously cleaned filters. Filter outlet air is very clean and may be recirculated
within the plant in many cases (for energy conservation). Collected material is collected dry for
subsequent processing or disposal. Corrosion and rusting of components are usually not
problems. Operation is relatively simple. Unlike electrostatic precipitators, fabric filter systens
do not require the use of high voltage, therefore, maintenance is simplified and flammable dust
may be collected with proper care. The use of selecied fibrous or granular filter aids
(precoating) permits the high-efficiency collection of submicron smokes and gaseous
contaminents. Filter collectors are available in a large number of configurations, resulting in a
range of dimensions and inlet and outlet flange locations to suit installation requirements.
(AWMA, 1992)

12, Disadvantages/Cons:

Temperatures much in excess of 290°C (550°F) require special refractory mineral or
metallic fabrics, which can be expensive. Certain dusts may requive fabric treatments to reduce
dust seepage, or in other cases, assist in the removal of the collected dust. Concentrations of
some dusts in the collector, approximately 50 g/n® (22 gr/ff), may represent a fire or explosion
hazard if a spark or flame is accidentally admitted. Fabrics can burn if readily oxidizable dust
is being collected. Fabric filters have relatively high maintenance requirements (e.g., periodic
bag replacement). Fabric life may be shortened at elevated temperatures and in the presence of
acid or alkaline particulate or gas constituents. They cannot be operated in moist environments;
hygroscopic materials, condensation of moisture, or tarry adhesive components may cause
crusty caking or plugging of the fabric or require special additives. Respiratory protection for
maintenance personnel may be required when replacing fabric. Medium pressure drop is
requirved, typically in the range of 100 to 250 mm of water colummn (4 to 10 inches of water
column). (AWMA, 1992)

A specific disadvantage of pulse-jet units that use very high gas velocities is that the dust
Sfrom the cleaned bags can be drawn immediately to the other bags. If this occurs, little of the
dust falls into the hopper and the dust layer on the bags becomes oo thick. To prevent this,
pulse-jet fubric filters can be designed with separate compartments that can be isolated for
cleaning. (EPA, 1998a)

13. Other Considerations: - — e

Fabric filters are useful for collecting particles with resistivities either too low or too
high for collection with electrostatic precipitators. Fabric filters therefore may be good
candidates for collecting fly ash from low-sulfin coals or fly ash containing high unburned
carbon levels, which respectively have high and low resistivities, and thus are relatively difficult
to collect with electrostatic precipitators. (STAPPA/ALAPCO, 1996)
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PREVENTIVE & CONTROL MEASURES OF CADMIUM CONTAMINATION TO ENVIRONMENT
The cadmium releases lo the environment may be prevenled and conlrolled al different levels.

National level initiatives

Intemalional conventions and trealies
Source confcol

Producl control

Several counlries have already promulgated nalional Initialive and aclion, including tegislalion, 1o conlrol releases and limilation on use and
exposures of cadmium wilhin their territories. The measures to confrof cadmium relaase inlo the environment are summarized below:

Preventive & control es of cadmium Contamination to env! t

Source Preventp

& Confiral M (-]

Ouring production and use of cadmium

EXHIBIT

mhtml:file://C:\Documents and Settings\mmo\Local Settings\Temporary Internet Files\O...

Eoa = -

POINT SOURCES Apply emisslon control tachnologies Lo limit amissions of cadmium from combusiion of fossil fuels
and processing of mineral materials
Prevenl or limit the releass of cadmium from indusiral processes fo lhe waste water sysleam
Use best available technology to reduce or prevenl cadmium releases
PRODUCTS Prevent or limil cadmium contenls in producls

Limitations on the allowable content of cadmium in bulk malerials i.e. phosphate fertilizers

Limitations on the cadmium conlents in commercial foodstuffs and feed

During disposal of cadmi ini t

Pravent cadmium wasle from being dispose direclly fo environment, through afficient recycling

Prevent high contenl cadmium wasle from mixing with less hazardous wasle i. 8. batleries wilh ganaral wasle

Prevenlion or limilalion on cadmiom emissions to lhe enwironmenl from incineration

Limilalion on cadmium conlent in sewage sludge and other organic waste used for (and appficalion

Limitalion on cadmium emisslons during road-building, conslruction ele.

TECHNOLOGIES & PRACTICES FOR CONTROL OF CADMIUM RELEASE TO ENVIRONMENT

The specific methods for conlrolling cadmium releases from (he sources may be categorized in following broad calegories:

® Substilution

@ Emission conirol

@ ‘Waste management
® Wasle waler (reglmenl

Substitution
The use of cadmium may be substituted wilh many allernales under devzlopmenl. The suggesfed subsiitules given below:

Cadmlum applications and altemative options for substitutes

Applicafion Alternatives Remarks

Plating Zinc, stuminum, tin, nickel, silver, gold plating No allemalive for aerospace, mining,

offshore and nuclear aclivilies

Silvercadmium  alloys  for | Several alleativa solders exist e.g. Sn-Ag solder -
solders

11/24/2008




CADMIUM

mhtml:file://C:\Documents and Settings\mmo\Local Settings\Temporary Internet Files\O...

Page 2 of 4

Alloys Cu-Cd alloys may be replaced by pure copper Allernalives may be ulilized
Pb-Cd alloys for cable sheaths may ba replaced by
aluminum shealhs or normal lead sheaths

NI-Cd batlerles Nickel-metal hydride, lithium-ion- polymer elc. Comparatively coslly

PVC Slabilizers

Calzn compounds may be use for indoor purposes.
Pb or organotins may be used for ouldoor purposes

Comparalively cosily

Plgments

Bismulh-vandale and tin-zinc-lilanate

Other pigmenls may be use

Pigments

Gold, Copper, molybdenum and selenide

Gold and copper pigmenls

AgCdO in high power rolays

AQSnD ; and AgNI

Emlss

lon control

Combustion of fossil fuels, roasting and smelling of ores, klin operations In cement Induslry and incineralion of wastes refeases cadmium Into
Ihs enviconment Cadmium vapors are emitied emil from processes In fosm of fugitive emissions or through flue gas system, Flue gases pass
dust emission conlrofs, the major part of cadmium in lhe flue gas Is bound to the particles, and cadmium emissions depends on the parlicle
size and dust control devices. Emission sources their controi measures and percenl dust reduction efficiencies are presenled befow:

Performance of dust cleaning devices

Dus( Conlro! Device Dusl after Control (mg/m 3 )
Fabric filler <10

Fabrlc filler (membrane) <1

Ory ESP <60

Wet ESP <50

High efficiency Scrubber <50

Source: UNECE, 1998

Emisslon Sources, Dust controf measure and Raduction Efficiency

Emission sources

Dust Control measure

Reduction Efficlency (%)

Iron and Steel production

Sinler plants Fabric fller >89
Scrubbers >09
Cyclone 60-80
Eleclrostalie Precipitator (ESP) 95-99

Pellel planis Serubbers >95
ESP# fabric filler >89

Blast fumace Fabrig filler / ESP >99
Wet scrubbers >99
Wet ESP >99

Iron Foundries

Induclion fumace Fabric filler >89

Cold blast cupola Fabric filter >08
Fabric filter+ chemisorplions >89

e - Fossil Fuel Combustion = e
Combuslion of fuel oll ESP. Fabric filter Pb, Cd: 100
Combustion of coal Fabric fHler Dusl: >99
Pb; >99
Cd: >99
Cement Industry

Rolary kilns ESP Pb, Cd; >95

Clinker ESP Pb, Cd: »85

Cemenl mills Fabrle filter Pb, Cd: >95

Crushers Fabric fillers Pb, Cd: >95

Glass industry

Direct emissions Fabric filler Dust: >98

ESP Dust: >80
Waste Inclneration
Stack gases High efficlency scrubbers Pb, Cd: >898
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Dry ESP : Pb, Cd: 80-60
Wet ESP Pb, Cd: 9592
Fabric Oiler Pb, Cd: 95-99

Source: Renlz, el.al. 2004

Waste Management Practices

Cadmium in sofid wasle may be a significanl source of cadmium releases (0 the environment. Control measures for cadmium emisslons

relaled lo solid wasie may be bolh regulalory and technical The regulatory measure Includes guidelines and prohibilion of disposal
of solid wasle on land and walers while Technical control measures may be recycling, biological ireat 1, land disposal and inci L
@ Recycling

The end products may collecled for recycling are alloys, cadmium plated ilems, plasiics, pigments and stabilizers. IL is aslimaled that about
17.5 percent of cadmium consumplion worldwide recoverad ihrough recycling.

® Biological waste treatment

Tha solid waste malnly consisl organic malerials, such as food waste or garden wasle. Thase waste ara Increasingly Irealed blologically, e.g.
by composting or fermentalion that may be used as fertilizer. The sources of casmium in composlabls solid wasle may be wasle factions of
plaslics, atmospheric deposition and zinc wasles.

©® Lland filling

Landfills are 2 waste management option useg for all typas of solid wasle. The general measura 1o minimize releases of cadmium from
landfills, ace 1o ssleblish lop covers liners and approximate realment of leachale before iis discharge 1o reciplent water body.

@ Incineration

The combustible solid waste somelimes direcled to incineratlon. The fale of metals during incineralion depends on the flus gas technology,
bul It lakes ptace at temperature around 1000 o C. Al this {emperature cadmium melt and after vaporization adsorbs with the dust parlicles
collected alongwilh flue gas realment devices or ends up In Ihe bottom ash.

Waste Water Treatment

Wastewaler may bse ireated by mechanical, biological and chemical treatment techniques, The amount removes from wastewater will be
refained in sludge, which is direcled lo agricullural areas, landfills or incineration. Cadmium can be removad from waslewater lhrough ferfic
sulphale coaguialion at a pH above 8.0 throuph lime soflening or excess lime sofiening. The cadmium ions are precipilaled as cadmium
hydroxida at a pH of 10 to 11. Preclpilalion as sulphide has an advantage of minlmum solubilily. Since 1he sludge does nof (hicken well, (he
sulphide precipilation is frequently used as a polishing siep following hydroxide precipitation.

Chelaling ion exchange resins selectively remove many heavy metels in Ihe presence of high concentrations of univalen( and divalent
calions. The order of seleclivily is Cu>Ni>Co>Cd>Fe ++ >Mn>Ca. The heavy melals are removed as weak acldic chelaled complexes. This
pracess is sullable for end of pipe polishing and for melal conesniration and recovery. Activaled carbon and Reversa Osmosis (RO)
procasses are also employed lo remove and recover heavy metals.

Level of achievable cadmium removal from Industrlal wastewater

Technology Achlevable concentration {mgl)
Hydroxide precipitalion at pH 10-11% 0.050
Co-precipilation with ferric hydroxide 0.050
Sulphids precipilalion 0.008

T

Coal burning routinely generates cadmium because coal contains subslantial amount of cadmium. The coal-power planls usually generale
wasle in form of huge ash or bollom ash. The solar photovollaic (PV) cefls replaces burning cosl for electiicily generalion, preveniing
subslanlial cadmium emissions during eleclricity production.

SAFETY MEASURES FROM CADMIUM MATERIALS
® Fira Fighling Measures

Cadmlum is & bluish silver metal (hal does nol burn in bulk. Clouds of fina dusl ara a fire explosion hazard, however, when cadmium is healed
in air, oxide fumes generaled. A self-contained breathing apparalus (SCBA) and full proleclive clolhing are required when cadmium is
involved in a @ire slluation. Such fires should nol be sprayed wilh waler or foam. Apgply diy chemical, diy sand or special powder for
exlinguish.

@ First Ald Measures during cadmium exposure
Eye Contact: Flush wilh watm tunning weler, including under the eyelids Yor at feast 15 minules.

Sk/n Contact: Remove dust-conlaminated clolhing and wesh affecled arsas wilh soap and warm waler. If molten cadmium is contacled then
flush conlacted area to solidify and cool.

Inhafation: Remove exposed parson from exposure area. |f brealhing has stopped, provide artificial respiratlon, The affecled person may be

mhtml:file://C:\Documents and Settings\mmo\Local Settings\Temporary Internet Files\O... 11/24/2008
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kepl warm snd ot resi.

Ingestion: If victim is conscious, dilute slomach conlenls with 24 cupiu! of waler or mik. Do nol Induce vomiling. When vomiling occurs
nalurally, rinse mouth and repeal waler adminisicalion.

© Accidental Release Measurea

Safely confrol the sourcs of spillage of cadmium bearing malerial if possible. Restrict accesses (o the area unlil complelion of clean up.
Mollen melal should be solidily before ¢lean up. Close filling safety goggles may ba necessary to prevenl eye contact with dusl and fumss.
Where molten cadmium is involved, heat resisianl gloves should be worn.

Disclaimer

nmhtml:file://C:\Documents and Settings\immo\Local Settings\Temporary Internet Files\O... 11/24/2008
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By Terence R. Ake, Clayton A. Erickson, and Linton K. Hutcheson

Tests were completed at the Duke Power Cliffside Steam Station on the Unit 5 SCR system
to increase NOy removal {rom an initial design value of 85 percent to an in-use operating level
of 93 percent. These tests took place from May 24 to May 26, 2004 at the starl of the third
OTAG season for the SCR that was furnished by Riley Power, Inc., a Babcock Power Inc.
company. Unit 5 is a balanced draft, subcritical boiler that operates at 590 MW firing eastetn
bituminotisstoal. Two SCR reactors are installed at the economizer outlet of the-boiler including
economizer bypasses [or low load operation. Anhydrous ammonia is the reagent for NOy
reduction. Each reactor had two initial catalyst layers when the unit was tested.

The Selective Catalytic Reduction system for the Unit 5 boiler at the Duke Power Cliffside
Steam Station was commissioned in May 2002 to remove NOy at a design rate of 85 percent
[1]. After the SCR operated through two OTAG seasons, Duke Power hired Riley Power {o
performed (ests lo increase NOy removal from 85 percent to 93 percent while keeping the
ammonia to NOy ratio variation within design limits. A low vatiation in the ammonia to NOy
ratio results in Jow ammonia slip and increascd catalyst life.

¢
{ ENERGY-TECH.coma 13
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Important terms

NO, = nitrogen oxide in boiter
flue gas measured in parts
per million corrected to a
commion oxygen basis
(3% 0,)
NO, i\ = average of the inlet grid
NOx measurements
NO,2YT = NO, measured at a
point in the outlet grid

NO, Rig = average ?f the
outlet grid NO,
measurements

SCR = Selective Catalytic
Reduction system for the
removal of NO, from
boiler flue gas.

AROXIMIT

Magnetic drive units completely sealed
providing maximum hazard and leak protection.

w Ay

The Cliffside Unit 5 boiler is a bal-
anced draft, subcritical pressure, superheat
and single reheat unit. The [ull load capa-
bility is 562 MW net (590 MW grass) ata
sicam {lowrate of 4.2 x 100 Ib/br. The unit
predominantly operates at (ull load with
ozone scasonal capacity factors near 80
pereent. ‘I'he fumace is comer-fired by 24
lilting, tangential coul burners. Six bowl
mills, arranged in a row across the unit
ncar ground level, pulverize coal for the
burners. A lacge population of Central
Appalachian coals with Jess than 1.5
percent sulfur content is currently fired at
the Cliffside Station. Limestone is added
to the coal to mitigate arsenic poisoning of
the SCR catalyst [2]. The boiler is
equipped with a dry ESP for particulate
contro).

To contact this company enter 84035 on infolink at Energy-Tech.com o see the Ad Index page 27

The SCR syslem, shown in Figure 1,
includes two SCR rexnelors installed in
parallel at the economizer exit of the
boiler. There is a 100 pereent gas bypass
around cach reacior to take the SCR off-
line while maintaining boiler operation.
The SCR reactors are equipped with soot-
blowers to periodically remove soot from
the catalyst. Anhydrous ammonia is the
reagent for NOy reduction. It is vaporized
and conveyed by a dilution uir §tream to
the reactors, and then it is injected through
four injectors into the inlet duct for each
reactor. The reactors have two layers of
catalyst with room for two additional
layers. The reactors were designed to
reduce NOy by 85 percent from an inlet
NO of 0.45 Ib/million Bar

Only four injectors are needed to mix
ammonia with the fluc gas in each SCR
reactor owing (o the Delta-Wing® mixing
technology in the Riley Power SCR
design. As illustrated in

Figure 2, ammonia is injected down-
strcamt of a stationary plate so that
ammonia mixes with flue gas in the wake
caused by the plate. Cross-mixing plates
upstream of ammeonia injection evenly
disiribute the flue gas before injection.
Homogenizing plates downstream of
injection and turning vanes in the reactor
cap dircet the flow evenly across the cata-
lyst face. This stationary mixing plate
system also keeps dust from seftling on
horizontal surfaces of the ductwork. It js
designed for minimum pressure [oss.
Since there are few injectors, amumonia
injector tuning 5 wilior. The system can
operate over a wide load range withoul
any adjustments to the ammonia injectors.

The objective was to balance the
ammenia injectors to obfain a standard
deviation ol the ammonia to NOy ratio
variation less than 5 percent for each SCR
reactor while operating at 93 percent NOx
removal,

Prior to testing, the boiler was operated
at full load lor several hours, and boiler
and SCR sootblowving cycles were com-
pleted. Daily coal and ash samples and

14 = ENERGY-TECH.com
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onc representative limestone sample were
taken during the 1ests. The data control
system continuously recorded fuel, air and
steam flows data, boiler draft and fluc gas
emission data, SCR system data, and stack
emission data.

During the tests, flue gas NOy, Os, and
temperature were measured across a 6 X 7
grid of probes it the outlet of the
catalyst in each SCR reactor using scveral
TESTO 350 M/XL (lue gas analyzers.
Measurements were repeated at several
points Lo intermittently check the
analyzers.

A baseline test was compleled with no
ammonia injection before testing with
ammonia tnjection for each reactor.

The ammonia to NOy ratio variation
was calculated from the grid measure-
ments using the following tormula:

'4,. r
il L

I S R

| .

|
Fignre 2. Delia-Wing® mixing i
technology. ‘

Figure 1. The SCR NOX remaoval system for the Unit 3

boiler at the Dike Posver Cliffside Starion.

(NO. out _ NO O!JT
A(NHy/NO, =100 X | —
(Nox ag NOX Avg

A plot of the above variation was used
to visualize the ammonia and NO¢ mixing
and to dctermine whether the ammonia
injectors required adjustment. A standard
deviation of less than 5% indicated good
ammounia to NOy distribntion.

Figures 3A and 3B show the outlet
NO contours for reactor A at 93 percent
NO removal and reactor B atl 95 percent
NOy removal. The average outlet NO,,
was 12 ppm for reactor A and 9 ppm for
reactor B. There were no zero NO,, values
in either reactor. Figurc 4A and 4B shows
the variation in the ammonia to NO, rutios
for 1he reactors at thesc high NOy removal
rates. The wunmonia to NOy ratio variation
was within =5 percent (or both reactors.

To contact this company enter 64508 on infolink at Energy-Tech.com or see the Ad Index page 27
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‘The standurd deviation for reactor A was
[ 2.1 percent, and the standard devialion for
reactor B wus 2,2 percent.
| No ammonia injector ndjustments were
made when increasing NOy removal from
desigm value to these high removal rates.
In a separate test, the ammonia injec-
tion was sct for an overall NO, removal of
93 percent with both reactors in service.
The outlet NO contours and ammonia to
NOy ratio variation were very similar to

[2] Ake, T.R., Erickson, C,A, Medeiros,

1] Ake, T.R., Erickson, C.A, Nystedt, P.,
McFartand, Hutcheson, L.K., Maytin,
M., McGinnis, G. Favor, C. Selective
Catalytic Reduction System
Performance at DPuke Encigy's
Clilfside Unit 5 Power Suation, EPRI
2002 Workshop oa Selective Catalytic
Reduction, QOclober 22-23, 2002,
Atlanta, GA

W., Hutcheson, L.K., Barger, M.,
Rutherford, S. Limestone Injection lor
Protection of SCR Catalyst Paper #175
Combincd Power Plant Air Pollution
Control Mega Symposium, May 19-
22, 2003, Washington, DC

the results for operating each
rcactor alone. A final test was

VARIATION OF CATALYST OUTLET Oz CONCENTRATION

VARIATION OF CATALYST OUTLET NOX CONCENTRATRON
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The SCR system for the
Unit 5 boiler at the Cliffside
steam station operated at 93%
NOy removal with the ammo-
nia 10 NOy ratio variation ..
within 5% for each reactor.
While the

SCR is not currently oper-
1 ated at this high NOy removal
rate, the test resylts showed
that the SCR is able to operate
at high NOy removal without
added risk to the catalyst or
causing excessive anmonia
' slip.

Note: This article was arigi-

! nally submiited as a paper by
the same authors at ASME
Povver 2005 (PWR200S-
30086) in Chicago, IL.)
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IHE POWER OF CA” Al

EMx™

The next generation of SCONOX is a multi-pollutant technol-
ogy in a single system that significantly reduces NOx, SOx,
CO, VOC and PM for air emission requirements. The U.S. EPA
declared this technology "the Lowest Achievable Emission
Rate” (LAER) for NOx abatement, establishing the standard
against which all future emission reduction means will be
measured. EMx is the most effective Ammonia Free Reduc- " : i
tion (AFR) technology available today for gas turbine (GT), 1
reciprocating engines (IC) and industrial/utility boilers (IB).

EMx does not utilize ammonia (NH,):
» Prevents the fouling of downstream heat transfer
surfaces.
+ Guaranteed net reduction of particulate matter.
= No ammonia storage, transportation and safety Issues.

EMx is a continuous process designed to achieve the required
emissions reduction at the maximum NOx flowrate:
+ Does not require a complex feedback control loop.
= Further reductions at reduced exhaust flow rates to ultra-
low levels (near zero).
= Additional catalyst capacity providing future regulatory
certainty. , ., o

EMx has been in operation in excess of seven years and
contains durable, rugged and robust system components.
EMx exceeds the strict demands of regulatory standards, for
today and future generations and is your ultimate solution for
air emission requirements.

EXHIB

()

’
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EMx™ Catalyst: Technical Specifications

Units X >
Cell Densily Cps! 200 300 400
Wall Thickness in. 00105 0.0080 0.6070
Geometiic Surface Area In*in? 48.20 59.70 68.80
i [
Honeycomb Ceramic Maximum Temperature F 1,200 1,200 1,200
Monolith Modules Cosfficiant of Thermal Expansion x10%infin/°F 391 391 3N
Helght in. <42 <42 <42
Square Width in, A2 <2 @2
D?"“Qe_ of Deplh* in. 118 118 118
mef Diameter In. <42 <42 A2
Round
Deplh* In. 118 1-18 118

Listed numbers are nominal values, EmeraChem manufactures catalyst modules in various shapes and sizes.
“For greater depths, mulliple units may be stacked o obfain desired dimensions.

- waila =
NOx <1.5ppm
CO <1.0 ppm
VOC <1.0 ppm
S >95%
PM >30%
NH, Slip 0
NOx Reduction and Capacity as a f of Temperature
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Inquiries:

Send us specifications, drawings or gas stream data and we will
provide you with a custom-tailored solution to your specific
application. EmeraChem also provides analytical and technical
services to assist in determining your current emissions and
catalytic performance.

EmeraChem is a proven leader in the catalytic control of NOXx,
S0Ox, CO, VOCs and PM for manufacturing and industrial
applications as well as for the power generation industry.

EmeraChem LLC

2375 Cherahala Boulevard
Knoxville, Tennessee 37931
Toll Free: 888.777.4538
Tel: 865.246.3000

Fax: 865.246,3001 www.emerachem.com




LOUISIANA DEPARTMENT OF ENVIRONMENTAL QUALITY (LDEQ)
CONSOLIDATED ENVIRONMENTAL MANAGEMENT, INC.
NUCOR STEEL LOUISIANA

AI Number 157847
Permit Number 2560-00281-V0 and PSD-LA-740
Activity Number PER20080001 and PER20080002

AFFIDAVIT OF DR. MICHAEL JENNINGS

I, Dr. Michael Jennings, state:
1. I have personal knowledge of the statements made herein.

2. Iam a Professor of Chemical and Materials Engineering at San Jose State
University and a Senior Advisor with EnviroComp Consulting, Inc., an
environmental consulting firm,

Exhibit 1 hereto is a true and accurate copy of my curriculum vitae.

4. Inthe course of my practice as an air pollution consultant, I have reviewed the
permits referenced above (the “Permits”), applications and other materials related
to the proposed Nucor Steel Louisiana facility and similar facilities located in the
United States and elsewhere, and performed engineering calculations relating to
emissions from the proposed Nucor facility.

5. Through my education, training, experience, review of relevant documents, and
engineering calculations, I have formed opinions regarding the emissions and
control strategies of the proposed Nucor pig iron mill.

6. The materials and engineering calculations [ reviewed and performed are what an
experienced chemical and materials engineer and air pollution consultant would
rely upon in forming opinions regarding the emissions and control strategies of a
proposed manufacturing facility.

7. Exhibit 2 hereto is a true and accurate copy of my opinions regarding the
emissions and control strategies of the proposed Nucor pig ivon mill.

I hereby certify under penalties of perjury that the foregoing representations are true to
the best of my knowledge.

22NOV08 WZ ;

Date Dr. Michael Jennings
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Exhibit 1 — Curriculum Vitae

CURRICULUM
VITAE

OF

MICHAEL
JENNINGS

SENIOR ADVISOR,

Email: “menviroc  ,.com
Phone: (408) 286-5703

Fax: (408)286-2604

Cell:  (408) 499-0685

Postal Address:
M. B. Jennings
198 South 13® Street
San Jose, CA 95112

Personal Web page: htt */ ww.cngr.sisi fennimy/
EDUCATION AND TITLES
o Doctoral Degree in Chemical Engineering, University of New Mexico,

Albuquerque, New Mexico (1981)

e Master of Science in Engineering, Southem Illinois University, Carbondale,
Tllinois, (1073)
° Bachelor of Science in Chemical Engineering, University of New Mexico,

Albuquerque, New Mexico (1969)




PROFESSIONAL EXPERIENCE

° Senior Advisor, EnviroComp Consulting, Inc. (April 2003 — present)
W\ L IVITOCOMD.COM

e Professor, College of Engineering Chemical & Materials Engineering

Departmnent, San Jose State University; San Jose, California (1984 —
present)

Director, College of Engineering Muster of Science in Engineering
Program, San Jose State University; San Jose, California (2004 —2008)

Chair, Chemical & Materials Engineering Department, College of
Engineering, San Jose State University; San Jose, California (1989-2000)

° Project Engineer, Kaiser Engineers, Inc., Oakland, California (1974 - 1984)

Research Engineer, Occidental Research, Inc. (formerly Garrett R & D),
La Verne, California (1973 - 1974)

° Production Supervisor, Monsanto, Inc; Sauget, llinois, (1971 — 1973)
° Start-Up Engineer, Monsanto, Inc; Sauget, Illinois, (1970 ~ 1971)
° Process Engineer, Monsanto, Inc; Sauget, Illinois, (1969 — 1970)

° Industrial Hygiene Technician (Internship), Los Alamos Scientific
Laboratory, Los Alamos, New Mexico (1965 — 1966)

MEMBERSHIPS

° Member, American Institute of Chemical Engineers, (1965 — present).
Director Northern California (2004 — present)
Recipient of Northern California AIChE 1997 Professional Progress Award

° Member, American Chemical Society, (1965 — present)

s Merber, American Society for Engineering Education (1993 — present)



SELECTED PUBLICATIONS

& Jennings, M., The Hybrid Cycle — A Unique Method for Production of Clean
Fuels and Power Generation for a Coal Based Enerpgy Center, Intemnational Coal
Utihization Exhibition and Conference, November 1979

e  Hempill, H. and Jennings, M. B., Offsites, Utilities and General Facilities for Coal
Conversion Plants, International Energy Conversion Engineering Conference, San
Francisco, 1984

s Sampson, M. J., Jennings, M. B, and Zsutty, T. C., Storape and Handling of
Hazardous Materials (Facility Desigm), 3 day short course October 1985

s Jennings, M. B., Roberts, D. L, and Zare, A. R., Conceptual Processes for
Recovery of Argon with Membranes in an Air Separation Process, 1987 Summer
National Meeting, American Institute of Chemical Engineers, Minneapolis, 1987

e Jennings, Michael B., Cryogenic Gas Processing: Current Technology and Future
Applications, (invited lecture), Dow Gas Separations Symposium, Lafayette, CA,
July 1991

@ Jennings, Michael B., Mah, W. and Guinnane, V., Final Report for United
Technolgies Propellant Mixing Modeling Project, proprietary report, January
1992

s Jennings, Michael B., Rushforth, C. and Wiclaman, P., Final Report for Used Oil
Characterization Project, California Integrated Waste Management Board Project
Number IWM-C3124, June 1996

s Frattini, P. L, Su, T., Yengoyan, L. S., Jennings, M. B, and Millett, P. J.,
Molecular Weight Measurements of Polymeric Sulfonate Extractables from low
cross-linked BWR Condensate Polishing Resins, VII International Conference of
Water Chemistry of Nuclear Reactor Systems, Bournemouth, UK, October 1966

*  Anagnos, T. and Jennings, M., Preparing an Assessment Plan at San Jose State
University, American Society for Engineering Education Annual Meeting,
Seattle, 1998

= Diaz, A. and Jennings, M., Environmental Health and Safety — An Industry-
Driven 4 Year Degree Program, Project Number P116B981262, August 2002,
Fund for the Improvement of Post-Secondary Education, Federal Department of

Education
(http://www ~ ¢ ".org/grantshow.cfin?grantNumber=P1 16B981262)

e« Bhyullar, Echaluse, Sun, Dinh, Odeh, Jennings and omives. Fuel Grade Ethanol
using New Technologies, AIChE National Convention, San Francisco, Nov. 2006




RELEVANT PROFESSIONAL ACTIVITY

Academic Instruction

Developed and teach graduate and undergraduate courses in Project Engineering,
Thermodynamics, Separations Processes, Air Pollution Technology, Hazardous Waste
Management, Transport Phenomena, Process Dynamics & Control, and Heat Transfer.

Academic Administration

Chair of Chemical and Materials Engineering Departiment at San Jose State
University and managed multidisciplinary Master of Science in Engineering (MSE)
Program for the College of Engineering. The MSE program includes on-campus and off-
campus degree programs for a range of technical options. As Chair and Professor in
Chemical Engineering and Materials Engineering Departments offering complete BS and
MS programs, developed significant research component and recruited new faculty in the
program. Helped initiate restructuring project to increase interdisciplinary skills of
students, improve program quality and efficiency. Added areas of concentration to
Chemical Engineering in Environmental Health & Safety Engineering, Biotechnology,
and Serniconductor Processes.

Academic Research

Completed applied and basic research in mixing of three phase, high solids
concentration slurries, such as used for rocket propellant; process simulation; theological
characteristics of mixtures; hazardous wastes incineration; respirators for use by wildland
fire fighters and food drying technology. Coordinated research projects for new faculty in
the areas of plasma etching for electro-less plating and properties of solders applied to
lead frames. Other projects include characterization of waste lubricating oils for
reprocessing potential, removal of iron from power plant cooling water systems,
development of processes for formed epoxy components, and contro! of corrosion in
power plant cooling water systems. Currently have a patent pending for an emergency
escape respirator system.

Consulting

Completed conceptual design of prototype for cereal production system. Evaluation of
methods to optimize batch process for plasticizer production and design modifications to
reduce process emissions. In coordination with client engineers, coordinated development
of a process for recovery of glycerin used as a processing agent. Submitted technical
reviews and depositions for litigation in several cases, including groundwater
contamination, equipment failure and industrial exposure incidents.



Chemical Production Experience

Responsible for first line business and technical management of large volume production
facilities for an intermediate chemical used for production of lube oil additives and
herbicides. Required development of production and maintenance schedules, operating
budgets, coordination with production research to meet product specifications and
develop new product forms, assisting marketing, compliance with regulatory groups and
maintaining contractual relationships with the union representatives and membexs.
Assisted in start-up of new plasticizer production facility including technical revisions to
the unit, shift supervision, development of analytical methods for products and by-
products. Developed projects for optimization of energy consumption, utilization of raw
materials and reduction of effluent streams from facilities.

Design & Construction

Responsible for commercial and technical administration of design and constiuction of an
air separation plant used in the prototype, contemporary, commercial-scale coal
Gasification plant for the US. Air Separation plant was the largest using a unique
technology and included numerous international contracts. Worked as technical and
commercial liaison for installation of a new coke oven by-products processing plant at
Republic Steel in South Chicago. Spent six months in Germany to coordinate design for
the facility between German designers and US fabricators. Coordinated project with
Kaiser Steel to evaluate SO2 scrubbing technology for the Fontana Steel Plant.
Completed numerous technical and economic evaluations of new or revised technologies
related to power production, energy conservation or production of metals and chemicals.
Completed several reports used for preparation of Environmental Impact Statements.

Industrial Research Projects

Primary responsibility for design and implementation of pilot plant systems used to
demonstrate new technology and obtain data required for design of larger scale units.
Particular experience related to production of phosphoric acid, coal Gasification, coal
liquefaction and processing of municipal solid wastes.

Graduate School Research

Developed model to test effect of agitation on change of phase heat transfer in viscous
systemns for MS thesis activity.

Developed model to correlate effects of temperature on transport properties of lquid
mixtures for PhD Dissertation.



Summary of Deposition and Testimony Activities — Dr. Michael B. Jennings

Attorney(s) Type of Case Participation

Smith, Homer and Bakke, Bismarck, ND Liability for Building | 1993

701-258-0630 Structural Failure Deposition for Project

Attormeys for Kaiser Engineers Management for
construction of
building and operating
conditions that led to
failure

Cronin, Fried, Sekiya, Kekina and Fairbanks, Diinking water 2001

Honolulu, HI contaniination from1 | Preparation for

808-524-1433 nematocide deposition of experts

Attorneys for Honolulu Board of Water Supply

Contact: Keith K. H. Young, Esq.

Layser & Freiwald, Philadelphia, PA Groundwater 2007

215-875-8000 contamination Deposition regarding

Attorneys for Class Action — Glenn and Donna
Gates, et. al.
Contact: Aaron J. Freiwald, Esq.

release from stripper

Duplass, Zwain, Bourgeois & Morton, Release from fire in 2008
Metairie, LA, wood specialties Deposition for release
504-832-3700, operation of ammonia from

Heller, Draper, Hayden, Partrick & Hom, New
Orleans, LA,

Leonatd, Street & Deinard, Minneapolis, MN.,
Powers & Hightower, LLP, Baton Rouge, LA
Haily, McNamara, Hall, Larmann & Papale,
LLP., Metairie, LA

Attorneys for Defendants in Arts Street Fire
Contact: Warren Hom, Esq.

Andrew Parr Sellers, Jr. Esq.

materials in fire.
Testimony for Class
Certification Hearing

Schaffer, Lax, McNaughton and Chen
213-337-1000

Attorneys for Plains Exploration & Production
Company :

Contacts : Kevin J. McNaughton or Jill A.
Franklin

Possible exposure to
emissions from oil
field operations

2008

Deposition for release
of gaseous emissions
from oil field
operations




Exbibit 2 — Opinion
Proposed Methods to Reduce Emissions from the Nucor Plant
Dr. Michael Jennings, Senior Advisor
EnviroComp Consulting, Inc.

1.0 Statement of Opinion

The Nucor Iron Production Plant currently anticipates release of untreated flue gas form
coke ovens through bypass stacks during maintenance operations for Heat Recovery
Steam Generators, bag houses and SO2 scrubbeys. The estimated duration of these
releases is 12 days; which will result in a release of 5.1 million kilograms (11.3 million
pounds) per year of untreated flue gas'. It is my opinion that the coke oven plant can be
reconfigured to have negligible emissions during periods of coke oven plant equipment
maintenarce.

2.0 Factual basis of Opinion:

EnviroComp has reviewed the design of the [ron making facility proposed by Nucor for
installation in Convent, St. James Parish, Louisiana, to determine design revisions that
could reduce the emissions from the operations. The criteria for this analysis include use
of demonstrated teclinology and the operating modes indicated by Nucor in their proposal
to LDEQ.

The operating plans proposed by Nucor include diversion of flows normally sent to the
Heat Recovery Steam Generators (HRSG) to bypass stacks during periods of
maintenance of the HRSGs, the bag houses, or the SO2 Scrubber’. A more effective
emission control design would relegate flow to the bypass stacks for emergency
conditions and avoid these releases to the atmosphere. There are at least two designs that
could accomplish these objectives and they are described below. !

Alternate 1 is shown below in Figure 1 and is based on increasing the capacity of each
HRSG and bag house train, plus the addition of a parallel SO2 scrubber. As shown on the
sketch, the capacity of each HRSG unit and each bag house unit is increased by 25
percent above the current design. Under normal operations, the flue gas flows from the
coke ovens go directly to the HRSG and bag house units as currently proposed by Nucor,
When it is necessary to maintain an HRSG or bag house unit, the flows to those devices
are diverted with a flue gas manifold to the other four trains for the duration of the
maintenance operations. Four trains can accomumnodate the flue gas flows from five sets of
coke ovens because they are each installed with an extra 25 percent capacity. The flows
are directed back to the original configuration when the maintenance operations are
completed and there should have been no releases through the bypass units during this
period.

This increased capacity design is similar to the one proposed for Nonrecovery Coke
Ovens proposed by Haverhill North Coke Company in Ohio, so it is not a novel design
for this type of operation.’



A second SO2 Scrubber is added to the design for operation when if is necessary to
shutdown the primary SO2 scrubber for maintenance. This additional unit is attached to
the manifold in the existing design for the discharges from the bag houses. Flows can be
directed to either SO2 scrubber during normal operations and either unit can be isolated
for maintenance, without the necessity of directing flue gas flows to the bypass stacks.

This alternative would use equipment that is similar to the current Nucor design, so it
would not be necessary to increase quantities of spares for the equipment or have special
maintenance techniques. It might also be possible to eliminate some of the bypass stacks
by connecting the flue gas manifold to a single large bypass stack.



Figure 1- ALTERMATE 1 INCREASED CAPACITY FOR CORMPOMEMTS
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The second altemative to avoid emissions from using the bypass stacks during
maintenance is shown in Figure 2 and is based on adding a paralle]l HRSG/bag house
train to the existing design, plus a second SO2 scrubber. This design allows flue gas
flows to be diverted to the bypass train while isolating the train to be maintained. The
bypass train is designed with the same capacity as the other primary trains in the system.

A second SO2 Scrubber is included in the design for operation wlhen it is necessary to
shutdown the primary SO2 scrubber for maintenance.

ALERMATE 2 - PARALLEL EMISSIOf COMTROL TRAI

OKE
VEMS

502 502
SCRUBBER SCRUBBER

Either of these alternatives would provide the following advantages:
o They eliminate the need to send untreated releases through the bypass
stacks during maintenance
e They employ the same technology as the current design and use alternate
configurations
o They provide redundancy that should result in additional levels of
operating reliability and flexibility.



Refererences

"Nucor Steel Louisiana Part 70 Initial Permit and Authorization to Construct and
PSD Permit Application

2 Ibid

® Sun Coke Haverhill North Permit Application
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1.0 Process Description

Iron sintering plants are associated with the manufacture of iron and steel, often in
integrated steel mills. The sintering process is a pre-treatment step in the production of
iron, where fine particles of iron ores and in some plants, also secondary iron oxide wastes
(collected dusts, mill scale), are agglomerated by combustion. Agglomeration of the fines
is necessary fo enable the passage of hot gases during the subsequent blast furnace

operation.’

Sintering involves the heating of fine iron ore with flux and coke fines or coal to produce a
semi-molten mass that solidifies into porous pieces of sinter with the size and strength
characteristics necessary for feeding info the blast furnace. Moistened feed is delivered as
a layer onto a continuously moving grate or "strand." The surface is ignited with gas burners
at the start of the strand, and air is drawn through the moving bed causing the fuel to burn.
Strand velocity and gas flow are controlled to ensure that "burn through" (i.e. the point at
which the burning fuel layer reaches the base of the strand) occurs just prior to the sinter
being discharged. The solidified sinter is then broken into pieces in a crusher and is air
cooled. Product outside the required size range is screened out, oversize material is
recrushed, and undersize material is recycled back to the process. Sinter plants that are
located in a steel plant recycle iron ore fines from the raw material storage and handling
operations and from waste iron oxides from steel plant operations and environmental
control systems. Iron ore may also be processed in onsite sinter plants 2

The flexibility of the sintering process permits conversion of a variety of materials, including
iron ore fines, captured dusts, ore concentrates, and other iron-bearing materials of small
particle size (e.g., mill scale) into a clinkerlike agglomerate.’

Waste gases are usually treated for dust removal in a cyclone, electrostatic precipitator,
wet scrubber or fabric filter.

Figure 1 provides a schematic of an iron sintering plant using wet scrubber and Figure 2
provides a schematic fQE a typical iron sintering plant which uses an electrostati\c B
precipitator for dist confrol. —

" United Nations Environment Programme (UNEP), Standardized Toolkit for Identification and Quantification
of Dioxin and Furan Releases, (Switzerland: UNEP Chemicals, 2003), p. 60

% Environment Canada, Envircnmental Code of Practice for Integrated Steel Mills — CEPA 1999 Code of
Practice, (Canada: Public Works and Government Services, 2001), p. 18.

* William T. Lankford Jr., Norman L. Samways, Robert F. Craven, and Harold E. MacGannon, eds., The
Making, Shaping and Treating of Steel, 10% Edition, (USA: Association of Iron and Steel Engineers, 1985),

p. 3056,




Section V.D.2: Sinter Plants in the Iron Industry DRAFT 22/04/04

== =] dpnn N 2 €T
I — =

Sinter Machine

R - - 2

~ Malnfan \Mashing Stage
r
Emisslon LA Sludge
[Manitering WMashing Water
Quench Flne Scrubbers Waler Process Alr

Recycling

Fe-Components

Water - —i_ . .
Nat. == = =
Gas * ‘ Discharge Wat
Reheatl er
eating il Water Tr 1ent
Thickener . '

Studge Tank

Floating Sludge Sludge | \4
to BF

Slag

bilisation

. A Depot
Cleaned Water 20 .

Figure 1: Process Diagram from a Sinter Plant (Source: K. Hofstadler et al., Dioxin at Sinter
Plants and Electric Arc Furnaces — Emission profiles and removal efficiency:
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Figure 2: A Typical Iron Sintering Plant (Source: UnitedKingdom Environment Agency,
Integrated Pollution Prevention and Control: Guidance for the Coke, Iron and Steel
Sector, Sector Guidance Note IPPC $2.01, 2001)
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2.0 Sources of Unintentional POPs

Iron sintering has been identified as a source of polychlorinated dibenzoparadioxins
(PCDD) and polychiorinated dibenzofurans (PCDF). The formation and release of
hexachlorobenzene (HCB) and polychlorinated biphenyls (PCB) are less understood from
this potential source.

2.1 Releases to Air

2.1.1 General Information on Emissions from Iron Sintering Planis 4

*Emissions from the sintering process arise primarily from materials-handling operations,
which result in airborne dust, and from the combustion reaction on the strand.
Combustion gases from the latter source contain dust entrained directly from the strand
along with products of combustion such as CO, CO,, SO, NO,, and particulate matter.
The concentrations of these substances vary with the quality of the fuel and raw materials
used and combustion conditions. Atmospheric emissions also include volatile organic
compounds (VOCs) formed from volatile material in the coke breeze, oily mill scale, efc.,
and dioxins and furans, formed from organic matetial under certfain operating conditions.
Metals are volatilized from the raw mate rials used, and acid vapours are formed from the
halides present in the raw materials.

Combustion gases are most often cleaned in electrostatic precipitators (ESPs), which
significantly reduce dust emissions but have minimal effect on the gaseous emissions.
Water scrubbers, which are sometimes used for sinter plants, may have lower particulate
collection efficiency than ESPs but higher collection efficiency for gaseous emissjons.
Significant amounts of oil in the raw material feed may create explosive conditions in the
ESP. Sinter crushing and screening emissions are usually controlled by ESPs or fabric
filters. Wastewater discharges, including runofif from the materials storage areas, are
freated in a wastewater treatment plant that may also be used to freat blast furnace
wastewater.

. = - .
Solid wastes include refractories and sludge generated by the treatment of emission
control system water in cases where a wet emission confrol system is used. Undersize
sinter is recycled to the sinter strand.”

4 Environment Canada, Environmental Code of Practice for Integrated Steel Mills — CEPA 1999 Code of
Practice, (Canada: Public Works and Government Services, 2001), p. 23-25.
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2.1.2 Emissions of PCDD and PCDF

The processes by which PCDD/PCDF are formed are complex. PCDD/PCDF appear to
be formed in the iron sintering process via de novo synthesis. PCDF generally dominate in
the waste gas from sinter plants.

The PCDD/PCDF formation mechanism appears to start in the upper regions of the sinter
bed shortly after ignition, and then the dioxin/furan and other compounds condense on
cooler burden beneath as the sinter layer advances along the sinter strand towards the burn
through point. The process of volatilization and condensation continues until the
temperature of the cooler burden beneath rises sufficiently to prevent condensation and the
PCDD/PCDF exit with the flue gas. This appears to increase rapidly and peak just before
burn through and then decrease rapidly to a minimum. This is supported by the dioxin/furan
profile compared to the temperature profile along the sinter strand in several studies.

The guantity of PCDD and PCDF formed has been shown to increase with increasing
carbon and chlorine content. Carbon and chloride are present in some of the sinter feed
materials typicaily processed through a sinter plant.

2.1.3 Research findings of interest’

It appears that the composition of the feed mixture has an impact on the formation of
PCDD/PCDF i.e., increased chlorine content resufts in increased PCDD/PCDF
formation while the replacement of coke as a fuel with anthracite coal appears to

reduce PCDD/PCDF concentration,

The form of the solid fuel may also impact furan emissions. Coal, graphite, and

activated coke in a Japanese laboratory research program reduced

pentachlorinated dibenzofuran emissions by approximately 90 percent.

The operating parameters of the sintering process appear to have an impact on the

formation of PCDD/PCDF.
22 Releases to Other Media

No information was identified on releases of UPOPs from iron sintering operations to other
media such as through wastewater or collected dusts.

® William Lemmon & Associates Ltd,, Research on Technical Pollution Prevention Options for fron Sintering,
Draft of 2003/05/17 (Canada: prepared for the Canadian Councif of Ministers of the Environment, 2003), p.20-
21

® Ibid.
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3.0 Alternatives

In accordance with the POPs Convention, when consideration is being given to proposals
for construction of a new iron sintering plant, priority consideration should be given to
alternate processes, techniques or practices that have similar usefulness but which avoid
the formation and release of the identified substances.

Alternate processes to iron sintering include:

The FASTMET process: This process converts iron oxide pellet feed, oxide fines, and/or
steel mill wastes into metallic iron, and produces a direct reduced iron (DRI) product
suitable for use in a blast furnace. Emission concentration of PCDD and PCDF from the
FASTMET process is reported to be <0.1 ng TEQ/m°. Carbon contained in the wastes or
added as coal, charcoal or coke is used as the reductant.

Direct reduction processes: This technique processes iron ore to produce a direct
reduced iron (DRI) product which can be used as a feed material to steel manufacturing
electric arc furnaces, iron making blast furnaces, or steelmaking basic oxygen furnaces.
Natural gas is reformed to make hydrogen and carbon dioxide, where hydrogen is the
reductant used to produce the DRI product. The availability and cost of natural gas will
impact the feasibility of using this technique.

Direct smelfing processes: Direct smelting replaces the traditional combination of sinter
plant, coke oven and blast furnace to produce molten iron. A number of direct smelting
processes are evolving and are at various stages of development/commercialization,

4.0 Primary and Secondary Measures

Primary and secondary measures for reducing emissions of PCDD and PCDF from iron
sintering processes are outlined below.

The extent of emission reduction possible with implementation of primary measures only is
not readily knewn. [t is-therefore recommended that consideration be given to-— -
implementation of both primary and secondary measures at existing plants.

4.1  Primary Measures

Primary measures are understood to be pollution prevention measures that will prevent or

minimize the formation and release of the identified substances (PCDD, PCDF, HCB and
PCB). These are sometimes referred to as process optimization or integration measures.
Pollution prevention is defined as: The use of processes, practices, materials, products or
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energy that avoid or minimize the creation of pollutants and waste, and reduce overall
risk to human health or the environment.

Primary measures have been identified which may assist in preventing and minimizing the
formation and release of the identified substances. Emission reductions associated with
implementation of the following primary measures only is not known. [t is recommended
that the following measures be implemented together with appropriate secondary
measures to ensure the greatest minimization and reduction of emissions possible.
Identified primary measures include:

1. Stable and consistent operation of the sinter strand: Research has shown that
PCDD/PCDF are formed in the sinter bed itself, likely just ahead of the flame front
as the hot gases are drawn through the bed. Disruptions to flame front (i.e., non-
steady-state conditions) have been shown to result in higher PCODD/PCDF
emissions.

Sinter strands should be operated to maintain consistent and stable process
conditions (i.e., steady-state operations, minimization of process upsets) in order to
minimize the formation and release of PCDD, PCDF and other pollutants.

Operating conditions to consistently manage include strand speed, bed composition
(consistent blending of revert materials, minimization of chloride input), bed height,
use of additives (e.g., addition of burnt lime may help reduce PCDD, PCDF
formation), minimization of oil content in mill scale, minimization of air in-leakage
through the strand, ductwork and off-gas conditioning systems, and minimization of
strand stoppages. This approach will also have beneficial operating performance
improvements (e.g., productivity, sinter quality, energy efficiency).”®

2. Continuous Parameter Monitoring: A continuous parameter monitoring system
(CPMS) should be employed to ensure optimum operation of the sinter strand and
off-gas conditioning systems. Various parameters are measured during emission
testing to determine the correlation between the parameter value and the stack
emissions. The identified parameters are then continuously monitored and
compared to the optimum parameter values. Variances in parameter values can be
alarmed and corrective action taken to maintain optimum operation of the sinter
strand &nd/or emission control system. T

Operating parameters to monitor may include damper settings, pressure drop,
scrubber water flow rate, average opacity, strand speed, stc.

7 European Integrated Pollution Prevention and Control Bureau (EIPPCB), Best Available Techniques
Reference Document on the Production of Iron and Steel, (Seville, Spain, 2000), p.47.

8 U.K. Environment Agency, Infegrated Pollution Prevention and Conirol (IPPC) Guidance for the Coke, fron
and Steel Sector, (United Kingdom: Environment Agency, 2001), p. 39.
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Operators of iron sintering plants should prepare a site-specific monitoring plan for
the CPMS that addresses installation, performance, operation and maintenance,
quality assurance and record keeping, and reporting procedures. Operators should
keep records documenting conformance with the identified monitoring requirements
and the operation and maintenance plan.’

3. Recirculation of Off-gases: Recycling of sinter off-gas (waste-gas) has been shown
to minimize pollutant emissions, and reduce the amount of off-gas requiring end-of-
pipe treatment. Recirculation of part of the off-gas from the entire sinter strand, or
sectional recirculation of off-gas, can minimize formation and release of pollutants.
The European Integrated Pollution Prevention and Control Bureau (EIPPCB) BREF
document on Iron and Steel Production and the ECSC Steel Research and
Technology Development Programme10 provide additional information on this
technique. !

Recycling of iron sintering off-gases can reduce emissions of PCDD, PCDF, NOx
and SOz

4, Feed material selection Unwanted substances should be minimized in the feed to
the sinter strand. Unwanted substances include POPs and other substances
associated with the formation of PCDD, PCDF, HCB and PCB (e.g.,
chlorine/chlorides, carbon, precursors, oils, etc.).

A review of feed inputs to determine its composition/structure and concentration of
substances associated with POPs and their formation should be conducted.
Options to eliminate or reduce the unwanted substance in the feed material should
be identified. For example:

removal of the contaminant from the material (e.g., de-oiling of mill scales);
substitution of the material (e.g., replacement of coke breeze with anthracite);
» avoid use of the contaminated material (e.g., avoid processing ESP sinter
dusts which have been shown to increase PCDD/PCDF formation and
release'?);
o spécificativn of limits on permissible concentrations of unwanted stbstances
(e.g., oil content in feed should be limited to less than 0.02 percent'™).

9 U.S. Environmental Protection Agency, National Emission Standards for Hazardous Air Poliutants;
Integrated Iron and Steel Manufactuling; Final Rule, (United-States: 40 CFR Part 83, Federal Register/ Vol.
68, No. 87, May 20, 2003), URL: www.epa.gov

9 European Coal and Steel Community (ECSC), The Impact of ECSC Steel Research on Steel Production
and Sustainability, downloaded 2003/05/15, URL: http://www.stahl-
online.de//medien_lounge/medieninformationen/hintergrundmaterial.htm

" European Integrated Pollution Prevention and Control Bureau (EIPPCB), Best Available Techniques
Reference Document on the Production of Iron and Steel, (Seville, Spain, 2000), p. 56-62

12 Kasal, E. et al, Effect of Additives on the Dioxins Emissions in the Iron Ore Sintering Process. /SIJ
International, Vol. 41 (2001}, No.1, pp. 93-97.
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Documented procedures should be developed and implemented to carry out the
appropriate changes.

5. Feed material preparation: Fine feed materials (e.g., collected dusts) should
be adequately agglomerated before they are placed on the sinter strand and feed
materials should be intimately mixed or blended. These measures will minimize
formation and entrainment of pollutants in the waste gas, and will also minimize
fugitive emissions.

4.2 Secondary Measures

Secondary measures are understood to be pollution control technologies or techniques,
sometimes described as ‘end-of-pipe’ treatments.

Primary measures identified earlier should be implemented together with appropriate
secondary measures to ensure the greatest minimization ahd reduction of emissions
possible. Measures that have been shown to effectively minimize and reduce PCDD and

PCDF emissions include:
1. Removal Technigues
a. Adsorption/Absorption and High Efficiency De-dusting: This technigue involves

sorption of PCDD and PCDF to a material such as activated carbon together
with effective particulate matter (de-dusting) control.

For regenerative activated carbon technology™ an ESP is used to reduce dust
concentration in the off-gases prior to entry to the activated carbon unit. The
waste gas passes through a slowly moving bed of char granules which acts as a
filter/adsorption medium. The used char is discharged and transferred to a
regenerator, where it is heated to elevated temperatures. PCDD and PCDF
adsorbed to the char are decomposed and destroyed within the inert
atmosphere of the regenerator. This technique has been shown to reduced
emissions to 0.1 to <0.3 ng TEQ/m".

Another sorption technique is the use of lignite or activated carbon infection,
together with a fabric fifter. PCDD and PCDF are sorbed onto the injected

3 U.S. Environmental Protection Agency, National Emission Standards for Hazardous Air Pollutants:
Integrated fron and Steel Manufacturing; Final Rule, (United-States: 40 CFR Part 63, Federal Register/ Vol
68, No. 97, May 20, 2003), URL: www.epa.gov

" William Lemmon & Assoclates Ltd., Research on Technical Pollution Prevention Options for fron
Sintering, Draft of 2003/05/17 (Canada: prepared for the Canadian Council of Ministers of the Environment,
2003), p.29-30

10
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material, and the material is collected in the fabric filter. Along with good
operation of the sinter strand, this technique is associated with PCDD/PCDF

emission concentrations ranging from 0.1 to 0.5 ng TEQ/m*®."®

b. Fine Wet Scrubbing System: The Airfine scrubbing system, developed by Voest
Alpine Industries (Austria), has been shown to effectively reduce emission
concentrations to 0.2 to 0.4 ng TEQ/m’. The scrubbing system uses a counter
current flow of water against the rising waste gas to scrub out coarse particles
and gaseous components (e.g., sulphur dioxide (SG,)), and to quench the waste
gas. (Note, an ESP may also be used upstream for preliminary dedusting.)
Caustic soda may be added to improve SO, absorption. A fine scrubber, the
main feature of the system, follows, employing high-pressure mist jet co-current
with the gas flow to remove impurities. Dual flow nozzles eject water and
compressed air (creating microscopic droplets) to remove fine dust particles,
PCDD and PCDF."®"’

This technique should be combined with effective treatment of the scrubber
waste waters and waste water sludge should be disposed of in a secure
landfill,"®

The following measures can assist in minimizing pollutant emissions, but should be

combined with other measures (e.g., adsorption/absorption, recirculation of off-
gases, etc.) for effective PCDD/PCDF formation and release.

2. General Measures

a. De-dusting of the sinter off-gases. [t has been suggested that effective removal
of dust can help reduce emissions of PCDD and PCDF. Fine particles in the
sinter off-gas have extremely large surface area for adsorption and condensation
of gaseous pollutants, including PCDD and PCDF." Best available technique
for de-dusting is use of fabric filters to remove particulate matter. Use of fabric

1® U.K. Environment Agency, Integrated Pollution Prevention and Contro! (IPPC) Guidance for the Coke, Iron
and Steel Sector, (United Kingdom: Environment Agency, 2001), p. 135.

® Willlam Lemmon & Assoclates Ltd., Research on Technical Pollution Prevention Options for Iron
Sintering, Draft of 2003/05/17 (Canada: prepared for the Canadian Council of Ministers of the Environment,
2003), p.29-30

TEIPPCB, Best Available Techniques Reference Document on the Production of Iron and Steel, (Seville,
Spain, 2000), p. 72-74, URL: http://eippcb.jrc.es

2 Ibil,

'° K. Hofstadler et al., Dioxin at Sinter Plants and Elsctric Arc Furnaces — Emission profiles and removal
efficiency, (Austria; VOEST ALPINE Indstrienlagenbau GmbH, no date), Url:
¢5008m.unileoben.ac.at/downloads/Dioxin.doc (May 2003)
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filters for sinter plants is associated with particulate matter emission

concentrations of <10 to <30 mg/m®.2%*'

Other dedusting options that are commonly used for sinter plant off-gases
include ESPs and wet scrubbers. Particulate removal efficiency is not as high as
for fabric filters. Good performance of ESPs and high efficiency wet-gas
scrubbers is associated with particulate matter concentrations of <30 to 50

2223,
mg/m’. %%

Adequately sized capture and dedusting controls for both the feed and discharge
ends should be required and put in place.

b. Hooding of the sinter strand: Hooding of the sinter strand reduces fugitive
emissions from the process, and enables use of other techniques, such as waste
gas recirculation.

5.0 Emerging Research

Catalytic Oxidation:
Selective catalytic reduction (SCR) has been used for controlling NOx emissions from a

number of industrial processes, including iron sintering. Modified SCR technology (i.e.,
increased reactive area) and select catalytic processes have been shown to decompose
PCDD and PCDF contained in off-gases, likely through catalytic oxidation reactions. This
may be considered as anemerging technique with potential for reducing POPs emissions
from iron sintering plants and other applications.

A study investigating stack emissions from four sinter plants, noted that those with SCR had
lower concentrations of PCDD/PCDF (0.995 — 2.08 TEQ/Nm®) in the stack gases than a
sinter plant without SCR (3.10 ng TEQ/Nm?®), and that the PCDD/PCDF degree of
chlorination was lower for plants with SCR. It was concluded that SCR did indeed
decompose PCDD/PCDF, but would not necessarily be sufficient as a stand alone

2 United Nations Economic Commission for Europe (UNECE), Annex Il Best availabls technigues for
controlling emission of heavy metals, Protocol to the 1979 Convention on Long-Range Transboundary
Pollution on Heavy Metals (Aarhus), (Geneva: UNECE, 1998), URL: www.unece.org

2 UK Environment Agency, Integrated Pollution Prevention and Controf (IPPC) Guidance for the Coke, fron
and Steel Sector, (United Kingdom: Environment Agency, 2001), p. 131.

22 |
Ibid.
2 William Lemmon & Associates Ltd., Research on Technical Pollution Prevention Options for fron

Sintering, Draft of 2003/05/17 (Canada: prepared for the Canadian Council of Ministers of the Environment,
2003), p.26.

2 UNECE, Annex [l Best available techniques for controfling emission of heavy metals, Profocol fo the 1979
Convention on Long-Range Transboundary Pollution on Heavy Metals (Aarhus), (Geneva: UNECE, 1998),

URL: www.unece.org
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PCDD/PCDF destruction technology to meet stringent emission limits. Add-on techniques
(e.g., activated carbon injection) to SCR may be required.?®

Further study of the use of SCR and other catalytic oxidation techniques at iron sintering
applications is needed to determine its value and effectiveness in destroying and reducing
PCDD/PCDF released from this source.

Urea Injection:

Tests using urea injection to suppress formation of dioxins and furans have been conducted
at an iron sintering plant in the United Kingdom. Controlled quantities of urea prills were
added to the sinter strand, and this technigue is thought to prevent/reduce both
PCDD/PCDF and sulphur dioxide emissions. The trials indicate that PCDD/PCDF
formation was reduced by approximately 50%. Itis estimated that a 50% reduction in
PCDD/PCDF would achieve a 0.5 ng TEQ/m® emission concentration. Capital costs are
estimated at £0.5 to £1.0 million per plant (UK) (approximately $0.9 million to $1.8 million

uUsD). 2

5.0 Summary of Measures

i
The following tables present a summary of the measures discussed in previous sections.

Table 5.1

Alternatives and Requirements for New Iron Sintering Plants

Measure [

Description

Considerations

Other comments

New Iron Sintering Plants

Altemate
Processes

Priority consideration should be
given to alternate processes with
potentially less environmental
impacts than traditional iron
sintering.

Examples include;
-FASTMET

-direct reduction of
iron

-direct smelting

Performance
Requirements

New iron sintering pfants should be
permitted to achieve stringent
performance and reporting
requirements associated with best
available techniques.

—y - -

Consideration should
be given to the
primary and
secondary measures
listed in Table 5.2
below.

Performance requirements for
achievement should include:
- <0.2 ng TEQ/Rm?® for
PCDD/PCDF

-<20 mg/Rm® for particulate
matter

N T

Table5.2  Summary of Primary and Secondary Measures for Iron Sintering
Plants
Measure [ Description Considerations Other Comments
Primary Measures

% Wang, L-C, et al. Emission of polychlorinated dibenzop-dioxins and dibenzofisrans from stack flue gases

of sinter plants, Chemosphere, Vol. 50, Issue 9, March 2003, pg 1123-1129.
% Entec UK Limited, Development of UK Cost Curves for Abatement of Dioxins Emissions to Air, Final

Report — draft for consultation, November 2003, pg D-10 to D-20.
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Measure Description Considerations Other Comments
Stable and The sinter strand should be Conditions to This approach will have co-
consistent operated to maintain stable optimize operation of | benefits such as increased
operation of the | consistent operating conditions the strand include: productivity, increased sinter
sinter plant. (e.g., steady-state conditions, -minimization of quality and improved energy

minimization of process upsets) to | stoppages efficiency.
minimize formation of PCDD, PCDF | -consistent strand
and other pollutants. speed
-bed composition
-bed height
-additives (e.g., bumt
lime)
-mintmizatlon of oil
content
-rinimization of air
in-leakage
Continuous A continuous parameter monitoring | Correlations between
Parameter system (CPMS) should be parameter values and
Monitoring employed to ensure optimum stack emissions

operation of the sinter strand and
off-gas conditioning systems.

Operators shouid prepare a site-
specific monitoring ptan for the
CPMS and keep records that
document conformance with the
plan.

(stable operation)
should be
established.
Parameters are then
continuously
monitored in
comparison to
optimum values,
System can be
alarmed and
corrective action
taken when
significant deviations
ocour.

Recirculation of
Waste Gases

Faa

Waste gases should be recycled
back to the sinter strand to
minimize pollutant emissions and
reduce the amount of off-gas
requiring end-of-pipe treatment.

s — -

Recirculation of the
waste gases can
entail recycling of
past of the off-gas
from the entire sinter
strand, or sectional
recirculation of off-
gas.

This technique will result in
only a modest reduction of
PCDD/PCDF.

e B

Feed material

A review of feed materials and

Examples include:

selection: identification of afternate inputs -removal of the
Minimization of | andfor procedures to minimize contaminant from the
feed mafterials unwanted inputs should be material (e.g., de-
contaminated conducted. oiting of mill scales)
with POPs or -substitution of the
leading to POPs | Documented procedures should be | material (e.g.,
formation, developed and implemented to carry | replacement of coke
out the appropriate changes. breeze with

anthracite)

-avoid use of the

material (e.g.,
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Measure

Dascription

Conslderations

Other Comments

collected sinter ESP
dust)

-specification of limits
on permissible
concentrations of
unwanted substances
(e.g., oil content in
feed should be limited
to less than 0.02
percent )

Feed material
preparation

Fine material (e.g., collected dusts)
should be agglomerated before
being placed on the sinter strand.
Feed materials should be intimately
mixed before placement on the
sinter strand.

These measures will help
reduce entrainment of
poilutants in the waste gas,
and minimize fugitive
emissions.

Secondary Measures

The following secondary measures can effectively reduce

examples of best a

vailable techniques.

emissions of PCDD/PCDF and should be considered as

Adsorption/
Absorption and
high efficiency
dedusting.

Use of this technique should
include an adsorption stage
together with high efficiency
particulate control as key
components of the off-gas
conditioning system,

Two adsorption
techniques have been
demonstrated:

(1) regenerative
activated carbon
technology where off-
gases are first
cleaned by ESP, and
passed though
moving adsorption
bed (char) to both
adsorb PCDD, PCDF,
and to filter
particutates.
Adsorptive material is
then regenerated.

(2) injection of
activated carbon,
lignite or other similar
adsorptive material
into the gas stream
followed by fabric
filter dedusting.

These techniques are
associated with the fotlowing
emission concentration levels:
(1) <0.3 ng TEQ/m®

(2) 0.1 t0 0.5 ng TEQ/ m*

Fine wet
scrubbing of
waste gases

Use of this technique should
include a preliminary counter
current wet scrubber to quench
gases and remove larger particles,
followed by a fine scrubber using
high pressure mist jet co-current
with off-gases to remove fine
particles and impurities.

The fine wet scrubbing system
under the trade name Airfine ®
as developed by Voest Alpine
Industries, has been shown to
reduce emission )
concentrations to 0.2 to 0.4 ng
TEQ/mM®.

The following secondary measures should not be cansidered as BAT on their own.

For effective minimization and
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Measure | Description [ Considerations | Other Comments

reduction of PCDD, PCDF and other POPs, the following should be employed in concert with other identified
measures.

De-dusting of Waste gases should be dedusted Fabric filters have Other dedusting technigues

waste gases. using high efficiency techniques, as | been shown fo used include ESPs and high
this can help minimize reduce sinter off-gas | efficiency scrubbers. Good
PCDD/PCDF emissions. A particulate emissions | performance of these
recommended BAT for dedusting Is | to <10 to <30 mg/m®, | technologies are assoclated
the use of fabric filters. with particulate concentrations

of <30 to 50 mg/m"®.
Feed and discharge ends of the
sinter strand should be adequately
hooded and controlled to capture
and dedust fugitive emissions.

Hooding of the | The sinter sirand should be hooded Hooding of the strand will
sinter strand to minimize fugitive process enable use of other measures,
emissions. such as waste gas
recirculation.

e re—rn
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6.0 Achievable Levels

Achievable levels were identified for emissions of PCDD/PCDF only. No levels were
identified for the other unintentionally produced POPs or for releases to other media.

6.1 Achievable Levels of PCDD/PCDF

Achievable levels for emissions of PCDD/PCDF from iron sintering plants are identified as

follows:

Source Type Emission Limit Value
New Plants <0.2 ng TEQ/Rm*®
Adsorption/Absorption and High Efficiency De-dusting 0.1t00.5 ngTEQ/Rm3
Fine Wet Scrubbing System 0.2 to 0.4 ng TEQ/Rm*®

6.2 Country Emission Limits for Iron Sintering

The following provides a brief overview of emission concentration limits that have been

established for or are applicable fo iron sintering operations.

Country Emission Limit Comment
(PCDD/PCDF)
Austria 0.4 ng -TEQ/m3 Applicable to new plants
built after 2001
Canada 0.2 ng -TEQ/Rm’ For new plants

<1.35 ng -TEQ/Rm®

For existing plants, to be
achieved by 2002

<0.5 ng F-TEQ/RM’

For existing plants, to be
achieved by 2005

s ~ <0.2 ng FTEQ/Rn?’ For existing plants, t6 be
achieved by 2010
Germany 0.1 ng FTEQ/m® Target
0.4 ng FTEQ/m® Upper limit

Japan 0.1 hg WHO-TEQ/m® For new plants

1 ng WHO-TEQ/m® For existing plants
Netherlands 0.1 ng F-TEQ/m*® Desirable
United Kingdom 0.1 =05 ng FTEQ/m® Benchmark emission values
Other (PLEASE PROVIDE ANY

ADDITIONAL
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INFORMATION ON
EMISSION LIMITS)
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1. Abstract
As a result of increasingly stringent limits on dioxin emissions from incinerators and other
combustion devices, operators need more demanding requirements from their dioxin removal
systems, It is no fonger always adequately simply to demonstrate once a year that dioxin levels
are below 0.1 ng/Nm3 TEQ in the stack gas. Environmental agencies are requiring more detailed
information on the fate of the dioxins and any related pollutants that have been removed. Do
dioxins simply end up in the solid waste that is disposed of via landfill? What happens to the other
non-2,3,7,8 (less toxic) dioxin isomers? What are the actual mechanisms involved in adsorption
and catalytic destruction systems? The purpose of the paper will be to answer such guestions for
the Shell Dioxin Destruction System based on several years' experience in full scale incinerators
and from laboratory scale experiments.

This paper focuses on a newly developed and patented titanium/vanadium oxide
catalyst. This catalyst is extremely suitable for removal of dioxins and NOx from
waste incineration flue gases at low temperatures.

By loading the catalyst into the newly developed - Lateral Flow Reactor type -
modules , the result is a very compact and small size reactor house requiring minimal
pressure drop.

The catalyst effectiveness for dioxin destruction has been determined at various
temperature levels. The results indicate that this catalyst system is a highly efficient
way of destroying dioxins in flue gas stream at temperatures as low as 1500C.

The Shell Dioxin Destruction System therefore represents an interesting technology
for installationat theBack end of a waste incineration plant. T
The Shell System is ideally suited for low temperature applications. Installation is
usually end-of-pipe, a more economical solution compared to retrofitting into a high
temperature location as required with conventional honeycomb type SCR catalysts.

Furthermore, savings are obtained as no or minimal flue gas reheat is necessary.
In many cases the simultaneous removal of NOx and dioxins is obtained with one
single Shell System.

Particularly for the waste incineration industry it is of great operational interest that
the Shell System not only removes NOx but that it is also capable of removing
dioxins. In order to investigate this further we have carried out a program of basic
research into how to destroy dioxins, followed by actual operational proof that the
system works in practice.




2. Introduction

CRI Catalysts is a member of the Royal Dutch/Shell group of companies. The prime
activities of CRI are research, development, manufacture, supply and servicing of
catalysts for refinery, chemical and environmental processes.

- Experience in Environmental Catalysts

CRI has built up a wide experience of treating flue gases from both small (2,000
Nm3/h) and large (1,000,000 Nm3/h) processes. Typical components removed from
the flue gas include NOx, CO and dioxins. The experiences have been documented
in a variety of papers which are available on request.

The Shell DeNOx System is applied to flue gas streams originating from gas turbines,
co-generation units, gas fired heaters and hoilers, ethylene cracking furnaces,
chemical plants (nitric acid, caprolactam) and the waste incineration industry.

The Shell Dioxin Destruction System (‘SDDS’) is developed for the complete
removal of toxic dioxins/ furans from waste incineration gases to levels far below the
EU limit of 0.1 ng/Nm3 TEQ.

The Shell Denox System (‘SDS’) belongs to the Selective Catalytic Reduction
(‘'SCR’) category of NOx removal technology. This process converts NOx in flue-
gases with ammonia over a catalyst to environmentally inert compounds, water and
nitrogen.

In most applications the Shell System is used for the combined removal of dioxins/
furans and NOx (Typical Lay-out slide 1)

3. Technoloqgy description
The Shell DeNOx System is based on two important aspects; a) the catalyst and b)
the modular reactor system.:

a) The catalyst is a commercially manufactured extrusion consisting of a
proprietary mix of titanium/vanadium components. The size and shape
allows a ready diffusion of dioxin (and NOx) molecules to the high internal
surface area, resulting in a very high intrinsic activity. Consequently, it is
possible to achieve very high dioxin removal efficiencies at relatively low
operating temperatures, typically 160°C (high activity Shell catalyst slide
2).

b) The reactor system is based on Lateral Flow Reactor (LFR) technology
(CRI SCR-System slide 3). Modules are filled with catalyst before« .-
shipment (standard type module slide 4).
The module design ensures very low pressure drop (< 30 mmw.c.or <3
mbar).
Due to the high contact efficiency between flue gas and catalyst high conversion
levels are achieved (Shell Denox module lay-out detail slide 5).

4, Dioxin definitions.

The term dioxin is often used in a collective sense to describe compounds known as
PolyChlorinated DibenzoDioxins (PCDDs) and PolyChlorinated DibenzoFurans
(PCDFs), as shown below (slide 6).




Other definitions:

a. Homologue : a group of compounds in which each successive number differs from
the preceding one by a constant increment , in this case an additional chlorine
substituent.

Example: there are 8 PCDD and PCDF homologues representing
progressively increasing chlorine substitution from 1 to 8 atoms: each of these
homologues has several isomers ;: TCDF has 38 isomers and TCDD has 22
isomers. In total there are 75 PCDD and 135 PCDF compounds.

b. Isomer: compounds having the same molecular formula but a different geometric
arrangements of atoms, in this case chlorine substituents

Example: 2,3,7,8- tetrachiorodibenzofuran (TCDF) and 1,2,3,4-TCDF are two
isomers from the homologue TCDF.

¢. Congener: a class of compounds containing the same geometrical arrangement of
chlorine substituents, but not necessarily the same number of chlorine substituents

Example: 2,3,7,8-TCDF and 1,2,3,7,8- pentachlorodibenzofuran (PeCDF) and
1,2,3,8,7,8 -hexachlorodibenzofuran (HeCDF) are all 2,3,7,8-chlorinated
dibenzofuran congeners.

d. Dioxin precursors consists of several types of chlorinated aromatic compounds
from which dioxins can be formed in low yield oxidative pyrolysis.

Example: chlorinated benzenes,chlorinated phenols, chlorinated biphenyls
and chlorinated diphenylethers.

The super-toxic compounds are dioxins which contain chlorine substitutes at each of
the 2,3,7, &8 positions, known as 2,3,7,8-congeners. 2,3,7,8-tetrachlorodibenze-p-
dioxin (TCDD) is the most toxic dioxin and is assigned a toxic equivalence factor
(TEF) of 1.0. By assigning TEF values relative to that of 2,3,7,8-TCDD for all the
remaining seventeen 2,3,7,8-congeners, a simple internationally-accepted method of
calculating the toxicity of a complex mixture of dioxins has been adopted. The toxicity
of any mixture in toxic-equivalents (TEQ) is taken to be the sum of the amount of
each congener multiplied by its TEF. Dioxin concentrations are normally expressed
as ng/Nm3 TEQ. (see slides 7 and 7A).

5. Mechanisms for the conversion of dioxins
There are three lilkely mechanisms for the oxidative destruction of dioxins which could
apply to a given catalyst type, operating conditions and concentrations;

1. the complete destruction of dioxins into CO2, HCI and water,




2. the partial destruction of aromatic and oxygen heterocyclic ring structures into
smaller, less toxic fragments ,
3. the isomerisation (movement) of chlorine atoms to other locations of the
aromatic ring structures .
Evidence accumulated so far favors a combination of mechanisms 1 & 2 above.
There is no evidence to indicate progressive removal of chlorine substituents
(mechanism 3) from dioxins , although PCB’s may be different (see slide 8).
So it is extremely unlikely that a highly chlorinated dioxin (such as octa-chloro-
dibenzo-furan with a relatively low TEF of 0.001) will be transformed into a less
chlorinated, but highly toxic dioxin (such as 1,2,3,7,8- penta-chloro-dibenzo-furan
with a TEF of 0.5).

6. Exploratory work
The basic exploratory work has been carried out in conjunction with the University of

Umea in Sweden. The experiments were carried out using a laboratory scale fluid
hed incinerator with a flue gas composition of HCI (212 mg/Nm3),SOx (181 mg/Nm3)
and O2 (10%vV) with the purpose of producing high dioxins levels for test purposes
(see slide 9).

- A. Testing with high levels of dioxins
The following results were obtained:

Temp. | Inlet dioxins Outlet dioxins
OC ng/Nm3 TEQ na/Nm3 TEQ
230 286 0.03
152 55 <041

- B. Testing of temperature effect of adsorption versus conversion

The Umea testing has also concentrated on confirming that dioxin destruction occurs
rather than just adsorption. In the experiments 14Carbon labeled dioxins were used
to track the reaction pathway. It was concluded that even at temperatures between
100 and 1500C dioxins can be removed with high efficiency. However to ensure that
there will be no dioxin on the catalyst after many years of operation it was decided to
take the minimum operating temperature as 1600C. From the following slide (slide
10) can be concluded that:

110 -1300C.:,, adsorption  70-40% o e
o conversion 30 -60 %
removal 100%
130 -1500C : adsorption 40— 5%
conversion 60—95%
removal 100%

above 1500C : conversion 100%




- C. Testing in Japan
A small slip stream test was carried out together with a Japanese company. This trial
was carried out at a temperature of 160°C.

Temp. Dioxins at inlet Dioxins at outlet
0oC ng/Nm3 TEQ ng/Nm3 TEQ
160 2.4 <0.01

7. Performance under actual operating conditions at Sita NL

Performance data were collected from a full scale (200 MT per day) waste incinerator
at the Municipal Waste Incineration Plant, owned by Sita ReEnergie Roosendaal,
The Netherlands. The total flue gas flow is about 70,000 Nm3/h.

A picture of the Sita plant is given (slide 11,12).

The normal process flow scheme (including active carbon injection) is shown
below (slide 13).

In 1997 it was agreed to do a special test for dioxin conversion and therefore the
injection of active carbon was stopped for one week. After one week the dioxin
levels were measured at various locations. As can be seen (slide 14) the very high
levels of dioxins (32 ng/Nm3 TEQ) at the inlet of the catalyst were easily removed to
levels far below 0.1 ng/Nm3 TEQ.

Sampling of the catalyst demonstrated that even after a significant operating period
no dioxins were adsorbed on the catalyst.

Temp. Dioxins at inlet Dioxin at outlet

°C ng/Nm3 (TEQ) ng/Nm3 (TEQ)
No AC injection 240 30 - 40 < 0.03
With AC injection 240 0.3-04 <0.01

During Q2 of 2001 Sita faced unexpected problems with carbon injection while they
had already contracted to do the regulatory dioxin emission measurements. On the
basis of the previous test Sita felt confident to do the emission tests anyway, which
resulted in levels of around 0.03 ng/Nm3 TEQ (see slide 15).

8. Removal of other Dioxin related compounds
During another test at the Umea Sweden test facility the removal and destruction of
dioxin precursers and-related compounds have been determined at 2400C:—~ ~
See slide 16.
Results showed that :
- PCP’s (Poly Chloro Phenols) are removed and destructed (>99%)
- PCBzs (Poly Chioro Benzenes) are partially (> 32%) removed and destructed
- PCB's (Poly Chloro Biphenyls) are removed (> 87%) and destroyed (> 69%)

9. Summary
Dioxins and NOx can be simultaneously removed in a small, compact, light weight

unit in a cost-effective way using CRI's DeNOx / Dioxin Destruction technology.

A dimensional comparison is given for a Shell System and a honeycomb reactor
(slide 17).

Performance guarantee for dioxin destruction is given for waste incineration flue gas




with a minimum temperature of 1650C (see slide 18).

10. Reference list of waste incineration plants for dioxin destruction
see slide 19/20.
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December 12, 2008

Louisiana Department of Environmental Quality
Attention: Ms. Soumaya Ghosn

Public Participation Group

P.O. Box 4313

Baton Rouge, Louisiana 70821

Re: Al Number 157847
Permit Number 2560-00281-V0 and PSD-LA-740
Activity Number PER20080001 and PER20080002

SECOND SET OF COMMENTS ON PROPOSED PERMITS AND
EAS FOR NUCOR-STEEL, LOUISIANA

Dear Ms. Ghosn:

We are pleased to present the following additional comments to PSD Permit No.
PSD-LA-740 (the “PSD Permit”), Part 70 Permit No. 2560-00281-VO (the “Part 70
Permit”) (collectively, the “Permits”), and the environmental assessment statement
(“EAS”) issued to and for Consolidated Environmental Management, Inc.-Nucor Steel,
Louisiana’s (“Nucor”) proposed new pig iron manufacturing plant in Convent,
Louisiana.! Zen-Noh Grain Corporation (“Zen-Noh™) previously submitted comments
regarding the permits on November 24, 2008 and incorporates those comments herein by
reference. Zen-Noh now submits its second set of comments below (with numbering
continued from Zen-Noh’s first set of comments).

Air Quality Dispersion Modeling Source Data Is Inconsistent and Unreasonable

88.  The data relied on by Nucor in its air quality dispersion modeling is inconsistent
and nreasonable. The vertical stack exit velocities input by Nucor are not
consistent with the stack gas volumetric flow rates and stack diameters that were
used to calculate these exit velocities. See Second Affidavit of Dr. Paolo Zannetti
(“Zannetti Second Aff.”), attached hereto as Exhibit 13. Nucor did not provide an

! The Permits are found in the public record in EDMS Document No. 38131069. The EAS is found in the
public record in EDMS Document No. 36847130. Both EDMS documents are incorporated herein by
reference.

CORPORATE OFFICE CONVENT TERNMINAL
P, O. 8OX 33 - MANDEVILLE, LA 70470-0039 38886 LA HWY 44 = CONVENT, LA
TEL. (8€6) 837-3500 « FAX (985) 887-3506 TEL. (225) 562-3571 « FAX (225) 56

t



explanation for the inconsistent source data. As a result of these inconsistencies,
this data is unreliable and Nucor’s use of the data in its modeling is inappropriate.
40 C.F.R. § 51, App. W, at 8.0 (“The most appropriate soutce data available
should always be selected for use in modeling analyses.”); EPA New Source
Review Manual (“NSR Manual”) at C.44 (same). Nucor should provide
additional information regarding its calculation of the emission parameters VE,
QE, and d. If Nucor is unable to provide this additional information, it should be
required to perform new air quality dispersion modeling with appropriate and
accurate data, including stack exit velocity data that js consistent.

89. LDEQ failed to properly evaluate the air quality dispersion modeling data submitted
by Nucor. It is LDEQ’s responsibility to determine whether Nucor used appropriate
input data and followed recommended procedures to complete its air quality
analysis. NSR Manual at C.25. The inconsistent and unreasonable stack exit
velocities demonstrate that LDEQ failed to ensure that Nucor used appropriate input
data and potentially failed to follow recommended procedures. Zannetti Second
Aff. §9 11, 12 (inconsistent and unreasonable stack exit velocities prevent Zen-
Noh’s experts or LDEQ from undertaking reasonable and reliable evaluation). In
this respect, LDEQ also failed to perform its duties as public frustee of the
enviromment under Louisiana law. La. Const. ait. 9, §1; Save Ourselves, Inc. v.
Louisiana Environmental Control Commission, 452 So. 2d 1152 (La. 1984).

Please feel free to contact me should you have any questions.

Sincerely,

/@4@ Lihtlua /%:D

John Williams
President, Zen-Noh Grain Corporation



LOUISIANA DEPARTMENT OF ENVIRONMENTAL QUALITY (LDEQ)
CONSOLIDATED ENVIRONMENTAL MANAGEMENT, INC.
NUCOR STEEL LOUISIANA

AT Number 157847
Permit Number 2560-00281-V0 and PSD-LA-740
Activity Number PER20080001 and PER20080002

SECOND AFFIDAVIT OF DR. PAOLO ZANNETTI, QEP

Update on EnviroComp Request and Receipt of ERM/Nucor Modeling Files

The May 2008 initial ERM/Nucor modeling files were received by EnviroComp on the
afternoon of Thursday, November 20, 2008. The original request for all ERM/Nucor
modeling files was made on November 6, 2008. Further details are contained in Dr.
Zannetti’s first affidavit,

Subsequently, on the moming of November 24, 2008, Dr. Frank Freedman, a colleague
of Dr. Zannetti, received a phone call from LDEQ saying through voice-message that
CDs containing additional modeling files were sent to him by LDEQ late the week
before. These CDs were received by Dr. Freedman on either November 24 or 25, 2008,
The contents of the CDs were the August 2008 “Addendum No. |” modeling files, and
the September 2008 “Addendum No. 2” modeling files. The results of these modeling
efforts were the subject of the September 11, 2008 Addendum 2 letter from
ERM/NUCOR to LDEQ. Since these files were obtained after the November 24, 2008
deadline for public comments, Dr. Zannetti and his Associates did not have an
opportunity to review these files and comment on them in the first affidavit.

Comments on Vertical Exit Velocities of Gasses from Nuecor’s Stacks as Specified in
ERM/Nucor Air Dispersion Modeling

1. The vertical exit velocity of gasses from stacks is a very important emission
parameter. The higher the vertical velocity, the higher the plume rise, and the lower
the concentration at ground level. Therefore, vertical exit velocities need to be
correctly calculated for the modeling to be acceptable for regulatory purposes.

2. The exit velocities inpul by ERM/Nucor for each Nucor source in their air dispersion
modeling files are listed in “Appendix B: Revised Emission Inventory Questionunaire”
(contained in electronic file 38093615.pdf from the LDEQ EDMS web server) and in
“Inventories” (contained in electronic file 38131069.pdf from the LDEQ EDMS web
server).

3. The exit velocity (Vy) is related to stack gas volumetric flow rate (Qg) and stack
diameter (d) through the following equation:

Ve=4Qg/ (nd’) )]




If only 2 of the 3 parameters (Vi , Qg , and d) are known, the third one can be
calculated by Equation (1) above. If all 3 parameters are specified, they need to be
consistent with Equation (1) above.

The volumetric flow rates and stack diameter for each Nucor source are listed in
“Appendix B: Revised Emission Inventory Questionnaire” (contained in electronic
file 38093615.pdf from the LDEQ EDMS web server) and in “‘Inventories”
(contained in electronic file 38131069.pdf from the LDEQ EDMS web seirver).

The exit velocity for each source reported in the ERM/Nucor tables and used in their
modeling runs is tabulated by us below in Table 1 under the column “Reported
Velocity”. The exit velocity for each source was calculated by us from Bquation (1)
using the volumetric flow rate and stack diameter values reported in the ERM/Nucor
tables. The calculated exit velocity for each source is listed below in Table ! under
the column “Calculated Velocity™.

The ratio of the reported to the calculated exit velocity for each source is listed below
in Table 1 under the column “Ratio (Reported to Calculated)”. The value of this ratio
for a given source should be exactly one in order for the exit velocity used by
ERM/Nucor to be consistent with their reported stack diameter and volumetric flow
rate. A value other than one for a given source, on the other hand, signifies an
inconsistency between the exit velocity, stack diameter and volumetric flow rate
values listed in the ERM/Nucor tables for that source.

As shown in Table 1, the exit velocities and volumetric flow rates for nearly all
sources in the ERM/Nucor tables are inconsistent, i.e. the ratio of the reported to
calculated exit velocity is some other value than one. In many instances, the
inconsistencies are enormous, for example reported values are more than a hundred
times larger than calculated values. Also, in general, we noted that several of the
sources in the ERM/Nucor tables are modeled with unreasonably high exit velocities.

Of particular concern in Table | are those sources for which the reported exit velocity
is much greater that the calculated exit velocity (e.g., 20.70 m/s versus 0.16 m/s). In
fact, an overestimation of the exit velocity in the ERM/Nucor modeling runs leads to
possibly serious underestimation of the ground level concentrations. There appear to
be serious input data errors in ERM/Nucor modeling runs. These errors need to be
fully understood and corrected.

Calculations and/or references providing the basis/justification for the values of exit
velocity and volumetric flow rate in the ERM/Nucor tables are not contained in any
of the ERM/Nucor documents available through LDEQ EDMS. n order to fully
understand and correct these inconsistencies, we need ERM/Nucor to provide more
information (e.g., worksheets) of their calculation of the emission parameters Vi, Q.
and d.




10.

11.

12.

13.

Item I1-5 and Item III of Dr. Zannetti’s first affidavit raise further concerns about the
stack parameters applied to model Nucor sources in ERM/Nucor’s modeling.

An air pollution modeling expert would rely on and require consistent and reasonable
stack exit velocities and volumetric flow rates white performing PSD dispersion
modeling.

The inconsistencies and unreasonable stacl exit velocities and volumetric flow rates
provided by ERM/Nucor prohibit a reasonable and reliable evaluation, by us or the
Louisiana DEQ, of the dispersion modeling results submitted by ERM/Nucor.

Concerning non-Nucor sources in ERM/Nucor’s modeling, we noted that several of
the sources are modeled with unreasonably high exit velocities. Examples of these are
listed in Table 2, which is a printout of the year 2001 PM10 modeling output file for
NAAQS compliance provided on May 2008 ERM/Nucor modeling CD. This file is
the latest, since this NAAQS modeling was not updated in either the August 2008
Addendum No. | or September 2008 Addendwn No. 2 modeling. Note that many of
the sources have exit velocities much greater than 20 m/s, and several are even
greater than 100 m/s. On the first page of the printout, several warning messages are
printout by the model, which warn the user of these excessively high exit velocities.
There are also two warmning messages for unreasonable values of stack diameter.

I hereby certify under penalties of perjury that the foregoing representations are true to
the best of my knowledge.

11 December 2008 . /

Date Dr. Paolo Zannetti, QEP

President, EnviroComyp Consulting, Inc,

|_"SEE ATTACHED ACKNOWLEDGEMENT”




ACKNOWLEDGMENT

State of California

County of ALAMEDA )
4
ond& A . | 1, Q/f)(j) 5‘1 before me, CHARLOTTE K. MAGNONE - NOTARY PUBLIC
' (insert name and title of the officer)
personally appeared Dr | [d¥e! ‘ 0 24 Ay L“l I|" |° — . -

who proved to me on the basis of satisfactory evidence to be the person(s) whose name,(é Jarea
subscribed to the within instrument and acknowledged to me that ki€/she/they executed the same in
ifig/heritheir authorized capacity(ies), and that by fijs/heritheir signature(s)-on the instrument the
person{s), or the entity upon behalf of which the person(s).acted, executed the instrument.

| certify under PENALTY OF PERJURY under the laws of the State of California that the foregoing
paragraph is true and correct,

Ty, CHARLOTTE K, MAGNONE b
D COMM. #1775193 !
NOTARY PUBLIC - CALIFORMIA <

/ ALAMEDA COUNTY

My Comm. Expires Oct. 22, 2011
R |

WITNESS my hand and official seal.

C/{/OL"L@ ite /4/ )’)/)[[}ZO‘)L{)\Q_/

Signaturs (Seal)




Table 1: Comparison of Reported vs. Calculated Exit Velocities for Emission
Sonrces in Nucor’s proposed Pig Iron Facility

Reported Flow  Reported Reportad Reporiad Catculated | Ratio (Reported
Sourca ID Source Descsiption Rale (acfm) Dlameter (f(} Veloclly (it/sec) Veloclty {mls) | Veloclly {mfs) | over Calcutated)
COK100 Coke Ovens Coal Handling, Crushing, Compacllng 100046 4.2 60 18.29 36.68 0 )
CcoKi101 Coke Ballery 1 Coal Charging 2350 4.5 $68.25 20.80 0.75
COK102 Coke Ballery 1 Coke Pushing 2350 5 70 21.34 0.61
COK103 Coke Baltery 1 Coke Quench Tovrar 1107000 40.2 9.84 3.00 443 3
COK104 Coke Batiery 1 Coke Handling 9424 2 50 15.24 15.24 1.00
COK112 Coko Ballery 1 FGD Ume Silo Unloading 2350 1 328 10.00 15.20 0.66
COK113 Coke Ballery 1 FGD Wasle Loadlng 2350 k] 32.8 10.00 15,20 3
COK201 Coke Ballery 2 Goal Charging 2350 4.5 68.25 20.80 0.75
COK202 Coke Batlery 2 Coka Pushing 2360 5 70 21.34 0.61
COoK203 Coke Batery 2 Coke Quench Towar 1107000 402 .84 3.00 443 03
COIK204 Coka Battary 2 Coke Handling 9424 2 50 15.24 1524 1.00
COK212 Coka Baltary 2 FGD Ume Silo Unloading 2350 1 328 10.00 15.20 0.66
COK213 Coks Baliery 2 FGD Waste Loading 2350 1 28 10.00 15.20 L
COK214 Coke Bin Tower 29430 1 32.8 10.00 190.35 B
Co215 Coke Screening 28430 1 328 10.00 190.35
COK110 Coke Battary 1 HRSG Bypass Vents Cap 438277 9 68,9 21.00 34.84 0.60
COK210 Coke Batlery 2 FIRSG Bypass Vents Cap 436277 9 68.9 21.00 34.84 0.60
COoK105 Coke Ballery t HRSG Bypass Venls Stack 1 436277 L] €8.9 21.00 34.84 0.60
COK106 Coke Ballery { HRSG Bypsss Vents Stack 2 436277 9 66.9 21.00 34.84 0.60
COK107 Coke Banery 1 HRSG Bypass Venls Stack 3 438277 9 68.9 21.00 34.84 0.60
COK108 Coke Baflery 1 HRSG Bypass Venls Stack 4 436277 ] 68.9 21.00 34.84 0.60
COK109 Coke 8attery 1 HRSG Bypass Venls Slack 6 438277 ] 68.9 21.00 34.84 0.60
COoIi1¢ Coke Batlery 1 Flue Gas Dasulfurizallan Slack 629000 13 75.5 23.01 24.07 0.98
COK205 Coka Battery 2 HRSG Bypass Venls Slack 1 438277 E] 68.9 21.00 34.04 0.60
COK208 Coke Battery 2 HRSG Bypass Venis Slack 2 438277 9 68.9 21.00 34.84 0.50
COK207 Coke Battary 2 HRSG Bypass Venis Slack 3 436277 9 68.9 21.00 34.84 0.50
COI208 Coke Batlery 2 HRSG Bypass Vants Slack 4 436277 [} 68.9 21.00 34.04 0.60
COK209 Coke Batlery 2 HRSG Bypass Vents Slack 5 436277 ) 8.9 21.00 34.04 0.60
COoKr2t1 Coka Ballary 2 Flus Gas Desullurizalion Slack 629000 13 75.5 23.01 24,07 0.96
SIN101 MEROS System Sinler Vent Stack 947800 113 66 20.12 48.00 0.42
SIN102 Sinter Planl Main Dedusling Baghouse Vent 29430 25 60 18.29 30.46 0.60
SIN103 Cake and Petcoke Crushing Baghouse Vanl 300881 11.3 50 16.24 15.24 1.00
SIN105 Slnter FGD Lims Sito Unloading 2350 1 328 10.00 15.20 0.66
SiN108 Sinler FGD Wasle Loading 2360 1 32.8 10.00 15.20 0.68
SLG104 Blasl Funace 1 Slag Pit 1 nr nr a3 101 - M
SLG105 Blasl Funace 1 Siag Pit 2 ar nr 33 1.01 . *
SLG106 8lasi Funace 1 Slag Pit3 ar nr 33 1.0 -
SLG204 Blasi Funace 2 Slag Pil 1 nr ne 328 1.00 b *
SLG205 Blasi Funace 2 Slag Fil 2 nr nr 328 1.00 - 4
SLG206 Blast Funace 2 Stag Pi(3 ar nr 328 1.00 * "
SLG308 Air-Cooled Slag Processing Slockplles §118480 75.33 328 1.00 1.27 R}
CST101 Casl House 1 Baghouse Vent 708269 2 328 10.00 1142.04
CST201 Casl House 2 Baghouse Venl 706268 2 32.81 10.00 1142.04
SLG101 Slag Granular 1 Granutation Tenk 1 150 25 67.81 20.70 0.16
SLG102 Slag Granuiar 1 Granulallon Tank 2 150 28 67.91 20.70 0.18
SLG201 Slag Granular 2 Granulalion Tank 1 150 25 87.%1 20.70 0,18
SLG202 Slag Granular 2 Granulalion Tank 2 150 2.5 67.91 20.70 0.16
SLG301 Alr-Copled Stag Processing Load Bin 58400 14.14 3.28 1.00 1.92 !
SLGAN2 Alr-Cooled Stag Processling Prinvary Crusher 53400 14.14 328 1.00 1.92 0.52
5LG303 Air-Cooled Stag Processing Primary Screening 9425 2 60 16.24 15.24 1.00
SLG304 Alr-Cooled Stag Processing Secondary Crushar 9425 2 50 16.24 1524 1.00
SLG305 Alr-Cooled Slag Processing Secondery Screan 9425 2 50 16.24 16.24 00
SLG401 Slag Mill Wet Slag Feed Bin 58400 25 67.91 20.70 61.47 34
SLG403 Stag Mill Dryer Baghouse Vent 100046 25 67.91 20.70 103.54 .
SLG404 Slag Ml Dry Slag Feed Bin Baghouse Vent 100048 25 87.91 20.70 103.54 '
SLG40S Slag il Crushers/Scraens Baghouse Vent 100046 25 £7.91 20.70 102.54 '
SLG408 Slag Mill Building Baghouse Vent 100048 25 67.91 20,70 103.54 .
SLG407 Slag Mill Transfer Poinls Baghouse Venl 100046 25 87.91 20.70 103.54
SLGB408 Slag Mill Product Silo Baghouse Vent 2350 25 87,91 20,70 2.43
8LG409 Slag Mill Loading Cofleclor 8aghouse Vent 2350 2.5 67.91 2070 2.43
SLG103 Slag Granulator 1 Cap 180 8,717 0.03 0.01 0.01 0.72
SLG107 Blast Funace 1 Slag Pits Cap 22140 82.16 328 1.00 0.02
SLG203 Slag Gsanufalor 2 Cap 150 8717 0.03 0.01 0.01
SLG207 Blast Funece 2 Slag Plls Cap 22140 82.16 328 1.00 0.02
SLG402 Slag Mift Oryer Stack 172400 2.5 67.91 20.70 178.41
FUG101 Unpaved Rosd Fugitive Dust nr ar 328 1.00 - .
FUG102 Paved Road Fugllive Dust nr nr 3.28 1.00 - .
FUG103 Conveyor Fugilives n nt 328 1.00 - N
DOC161 Dock | Loading/Unloading Ganlry Crane 78720 20 328 1.00 1.27 0.79

<

nr’* — value not reported
Blue — values of ratio ‘reported-to-calculated’ less than 0.5
Orange — values of ratio ‘reported-to-calculated’ greater than 2




Table 2: Printout of year 2001 PM10 modeling output file for NAAQS compliance
contained on the May 2008 ERM/Nucor modeling CD.

~*BEE-Line Software: BEEST for Windows (Version 5.73) data input file
t=  Model: AERMOD.EXE Input File Creation Date: 4/26/2008 Time: 12:55:55 PM
NO ECHO

BEE-Line AERMOD "BEEST" Version ***¥

Input File - S:\Nuco:\0062737—Louisiana\AERMOD\NAAQS\PM10_2DOl_FMlO.DTA
Qutput File - S:\Nucor\0062737-Louisiana\AERMOD\NAAQS\PM10 2001 PM10.LST

Met File - S:\Nucor\0062737-Louisiana\AERMET\BTRLCHOl.SFC

*:* Message Summary For AERMOD Model Setup *«~

--------- Summary of Total Messages ————-

A Total of 0 pPatal Error Message(s)
A Total of 19 Warning Message (8)
A Total of 0 Informational Message(s)

=xxxm*mx FATAL ERROR MESSAGES *¥¥¥rxx
k kX NONE wX ok

xrxzizxd  PARNING MESSAGES — **+ivns

50 $320 1777 PPARM :Input Parameter May Be Out-of-Range for Parameter DS
S50 W320 3921 PPARM :Input Parameter May Be Out-of-Range for Parameter Vs
SO W320 4753 PPARM :Input Parametexr May Be Out-oi-Range for Parameter vs
80 W320 5105 PPARM :Input Parameter May Be Out-of-Range for Parameter vs
S0 W320 5585 PPARM :Input Parameter May Be Out-of-Range for Parameter Vs
50 W320 5649 PPARM :Input Parameter May Be Out-uf-Range for Parameter Vs
50 W320 6417 PPARM :Input Parameter May Be Ont-of~Range for Parameter vs
SO w320 7825 PPARM :Input Parameter May Be OQut-of-Range for Parsmeter Vs
30 W320 5233 PPARM :Input Paramerer May Be Out—-of-Range for Parameter Vs
50 W320 9745 PPARM :Input Parameter May Re Out—of-Range for Paxameter Vs
SO #1320 5777 PPARM :Input Parameter May Be Out-of-Range for Parameter Vs
S0 ¥320 9809 PPARM :Input Parameter May Be Ont-of-Range fox Paraneter Vs
SO %1320 10545 PPARM :Input Parameter May Be Out-of-Range for Paramater DS
SO W320 10609 PPARM :Input Parameter May Be Out-of-Range for Parameter vs
SO ¥W320 11153 PPARM :Input Parameter May Be Out—of-Range for Parameter Vs
SO %320 11217 FPARM :Input Parameter May Be Ouc-of-Range for Parameter vs
SO @320 11313 PPARM :Input Parameter May Be Out—of-Range for Parameter Vs
SO 1320 11345 PPARM :Input Parameter May Be Out-of-Range for Parameter Vs
SO 17220 12113 PPARI :Input Parametéx May Be Out-cf-Range for Parameter Vs

KEERET AL RAEC KT AT CA AKX ¥TTR ORI I T

*%* SETUP Finishes Successfully ***

KRk kdkI Ak hhxxxbh ook rTxrhrd bk ks2s




-7 * ARERMOD - VERSION Q7026 >~ +*« Nucor Louisiana hiad
04/26/08

e axs
12:56:01
*~MODELOPTs :
PAGE 1
CONC DFAULT ELEV
Anw MODEL SETUP OBTIONS SUMMARY L

r*Modal s Setup For Calculation of Avexage CONCeptration Values.

~~ DEPOSITION LOGIC --
++Model Uses NO DRY DEPLETION. DDPLETE
**Mode) Uses NO WET DEPLETION. WDPLETE = F
**NO GAS DRY DEPOSITIOM Data Provided.

1
=

#*Mode) Uses RURAL Dispersion Only.

*rModel OUses Regulatory DEFAULT Optiong:
1. Stack-tip Dswnwash.
2. Mndel Accounts for ELEVated Terrain Effects.
Use Calms Processing Routine.
. Dse Missing Data Processing Rouvtine.
. No Exponential Decay

[V, RS

~¢Model Assumes No FLAGPOLE Receptor Heights.

**Model Calculares 1 Short Term kveraga{s) of: 24-HR
and Calculates PERIOD Averages

#*This Run Tncludes: 388 Source(s); 1 Source Group(s): and 2466 Receptor(s)
k*The Model Assumes A Pollutant Type of: PM10
**Model Sat To Concinue RUNning After the Satup Testing.

*=Output Options Selected:
Yodel OvLpurs Tables of PERIOD Averages by Raceptoyr
Model Oucpucs Tables of Bighest Short Term Values hy Receptor (RECTABLE Keyword)
Model Outpucs External File(s) of High Values for Plotting (PLOTFILE Keyword)

**NOTE: The Following Flags May Appear Following CONC Values: ¢ for Calm Hours
m for Missing Rours
b for Both Calm and Missing Hours

**Misc. Inputs: Base Elev. for Pot. Temp. Profile (m MSL) = 19.50 ; Decay Coef. = 0.000 ; Rot. Angle =

0.0
Emission Onits = GRAMS/SEC ; Emission Rate Unlt Factor = 0.10000E+07

output Units = MICROGRAMS/M*+3
**Approximate Storage Requirements of Medel = 1.7 MB of RAM.

“*Ipput Runstream File: PM10_2001_ PM10.DTA
“40utput Princ File: PM10_2001_PM10.LST




#*%% AERMOD - VERSJON 07026 === *** Nucor Louisiana rx
04/26/08

12:56:01
~*MODELOPTS:
PAGE 2
CONC DFAULT ELEV
**x POINT SOURCE DATA =*~
NUMCER EMISSION RATE BASE STACK STACK STACK STACK BLDG DRBAN Cap/
EMIS RATE
SOURCE PART. {GRAMS /SEC) X Y ELEV. HEIGHT TLEMP, EXIT VEL. DIAMETER EXISTS SOURCE HOR
SCALAR
ID . CATS. {METERS) (METERS) (METERS) (METERS) (DEG.X) {M/SEC) (METERS)
VARY BY
COK100 0 0.47500E+00 706366.7 3330434.0 5.0 30.50 305.40 18.30 1.28 YE& NO NO
COK101 0 0.10800E+00 7064%0.8 3330327.2 5.0 9.20 422,00 20.80 1.37 NO NO RO
COK102 0 0.22700E¥00 706480.7 3330278.2 5.0 9.20 478.00 21.20 1.52 YES NO NO
COR103 0 0.75000E+00 706787.8 3330222.0 5.0 30.00 367.00 3.00 12.25 YES NO jule]
COK111 0 0.37740E+01 706736.3 3330161.5 5.0 65,00 373.20 23.00 3.96 YES NO NO
COK112 0 0.13000E-02 70674%.0 3330164.0 5.0 5,00 310.00 10.00 0.31 YES nNo no
COK113 0 0.26500E-01 706757.0 3330163.0 5.0 5.00 310.00 10.00 0.31 YES NO NO
COK201 (1] 0.10800E+00 706501.0 3330350.2 5.0 5.20 422.00 20.80 1.37 YES NO Wo
COK202 o 0.22700E+00 706510.7 3330398.0 5.0 5.20 478.00 21.20 1.52 YES NO NO
COK203 0 0.75000E+00 706821.5 3330326.5 5.0 30.00 367.00 3.00 12.25 YES NO NO
COK211 0 0.37740E+0) 706791.7 3330375.0 5.0 65.00 373.20 23.00 3.96 YES NO NO
COK212 0 0.13000E-02 706804.9 3330367.2 5.0 5.00 310.00 10.00 0.31 YES NO NO
COK213 0 0.286500E-01 706811.6 3330365.5 5.0 5.00 310.00 10.00 0.31 YES NO NO
COK214 0 0.25000E-02 70633B.0 3330235.0 5.0 28.00 367.00 10.00 0.31 NO NO NO
COK215 0 0.27600E+00 706399.0 3330220.0 5.0 27.60 367.00 10.00 0.31 NO NO NO
CST101 0 0.20300E+00 707003.4 3329579.5 5.0 40.00 353.20 10.00 0.61 YES NO NO
CST102 a 0.20300E+00 707240.8 3329566.0 5.0 40.00 353.20 10.00 0.61 YES NO NO
DST101 il 0.33000E-01 707085.0 3329579.0 5.0 6.00 313.20 10.00 0.31 YES NO NO
DST102 0 0.33000E-01 707112.0 3329571.0 5.0 6.00 313.20 10.00 0.31 YES NO HO
PCILOL 0 0.97398E-01 706930.1 3329715.2 5.0 20.00 350.00 14.55 0.61 YES NO RO
P1G101 [} 0.89200E+00 706869.4 3329267.8 5.0 20.00 350.00 20.70 0.76 NO NO 18]
PIG102 0 0.20540E+01 706869.4 3329267.8 5.0 20.00 350.00 20.70 0.76 NO NO NO
PUR101 0 0.10800E+01 70728%.6 3330231.2 5.0 85.00 463.70 20.31 3.44 YES NO NO
PWR102 0 0.10800E+01 707287.4 3330223.5 5.0 €5.00 463.70 20.31 3.44 YES NO NO
PWR103 0 0.10800E+401 707285.3 3330215.0 5.0 65.00 463.70 20.31 3.449 YES NO NO
PWR104 0 0.10800E+01 707283.2 3330206.5 5.0 65.00 463.70 20.31 3.44 YES NO NO
SIN101 0 0.912000E+00 706675.8 3329536.5 5.0 75.00  338.70 20.21 3.44 YES NO NO
SIN102 0 0.17500E+00 706518.3 3329611.0 5.0 20.00 350.00 18.30 0.77 YES NO NO
SIN1G3 ] 0.13370E+01 706535.0 3329607.0 5.0 30.00 310.00 10.00 0.31 YES No NO
SIN105 0 0.30000E-03 7066%0.0 3329605.0 5.0 5.00 310.00 10.00 0.31 YES NO NO
SIN106 0 0.50000E-02 706686.0 3328591.0 5.0 5.00 310.00 10.00 0.31 YES NO NO
516101 0 0.37500E+00 707043.4 3329502.2 5.0 15.00 363.20 20.70 0.76 YES WO o
S1.G102 0 0.37500E+00 707084.1 332%491.2 5.0 15.00  363.20 20.70 0.76 YES NO NO
S1G201 0 0.37500E+00 707083.2 332%408.0 5.0 15.00  363.20 20.70 0.76 YES NO NO
SLG202 0 0.37500E+00 706890.0 3329256.0 5.0 15.00 363.20 20.70 0.76 NO NO NO
SLG401 4] 0.13000E-02 707520.8 3329276.5 5.0 20.00 350.00 20.70 0.78 wo NO NO
SLG402 0 0.13000E+00 707530.8 3329276.5 5.0 20.00 350.00 20.70 0.76 No NO NO
SLG403 ] 0.69000E-01 707530.8 3329276.5 5.0 20.00 350.00 20.70 0.76 WO NO wo
SLG404 0 0.13000E-02 707530.8 3329276.5 5.0 20.00 350.00 20.70 0.76 NO No NO
SLG405 [4] 0.14000E-01 707530.8 3329276.5 5.0 20.00 350.00 20.70 0.76 NO NO NO




*+ e

#*& AERMOD -~ VERSION 07026 *x*v «** Nwcor Louisiana

04/26/08
* > Txx
12:56:01
**MODELOPTs ¢
PAGE 3
CORC DFAULT ELEV
*xx POINT SOURCE DRTA *¥*
NUMBER EMISSION RATE BASE STACK STACK STACK STACK BLDG URBAN CAPR/
EMIS RATE
S50URCE PART. {GRAMS /SEC) X Y ELEV. NEIGHT TEMP. EXIT VEL. DIAMETER EXISTS SOURCE HOR
SCALAR
D CATS. (METERS) (METERS) (METERS) (METERS) (DEG.XK) (M/SEC) (METERS)
VARY BY
SY.G406 0 0.21000E+00 707530.8 3329276.5 5.0 20.00 350.00 20.70 0.76 o MO NO
516407 0 0.13000E-02 707530.8 3329276.5 5.0 20.00 350.00 20.70 0.76 NO NO NO
SLG408 0 0.76000E-02 706869.3 3329272.5 5.0 20.00 350.00 20.70 0.76 RO HO NO
SLG40% 0 0.24000E-01 70686%.3 3329272.5 5.0 20.00 350.00 20.70 0.76 NO NO NO
STC101 0  0.47000E-02 707232.7 3330054.5 5.0 40.00 305.40 10.00 0.61 YES WO NO
STC201 0 0.47000E-02 707474.0 3329985.D 5.0 40.00 305.40 10.00 0.61 YES NO NO
5TV101 0 0.13180E+01 707077.2 3329651.5 5.0 65.00 463.70 20.31 3.44 YES NO NO
STV102 0 0.62600E-03 706976.4 3329578.2 5.0 70.00 1273.00 20.00 0.50 YES NO NO
5TV201 0 0.13180E+01 707273.8 3329610.5 5.0 65.00 463.70 20.31 3.44 YES no WO
51V202 0 0,62800E-03 707344.3 33298605.5 5.0 70.00 1273.00 20.00 0.50 YES no NO
TRN101 0 0.12600E-01 705572.0 3325638.0 5.0 5.00 367.00 10.00 0.31 No WO NO
TWR101 0 0.61000E+00 707216.0 33238614.0 5.0 12,00 313.00 9.16 6.17 YES NO NO
TWR102 0 0.80000E-01 706172.0 3329415.0 5.0 12.00 313.00 9.16 6.17 YES NO NO
TWR103 0 0.50000E-01 707254.0 33301%0.0 5.0 12.00 313.00 9.16 6.17 YES NO NO
1800003 0 0.94900E+00 687700.0 3344800.0 5.0 22.79 421.80 13.04 2.94 j3(e) NO nNO
1800005 0 0.76900E+00 696700.0 3332400.0 5.0 0.60 310.70 1.00 30.44 NO NO NO
1800006 0 0.13200E+01 692000.0 3342600.0 5.0 9.10 373.00 29.29 0.21 NO NO nNO
1800008 [ 0.16200E+02 $91500.0 3343300.0 5.0 12.10 727.40 2.20 0.91 NO NO NO
1800003 0 0.43800E+01 698000.0 3331000.0 5.0 7.60 298.00 7.23 1.04 NO NO NO
1800010 0 0.63800E+01 694100.0 3341100.0 5.0 30.39 408.00 6.11 1.490 NO NO NO
1800011 0  0.823%00E+00 694700.0 3341000.0 5.0 9.10 533.00 28.22 0.91 NO NO No
1800012 0 0.62600E+01 6%1600.0 3342600.0 5.0 8.50 321.89 0.00 1.13 NO NO NO
1800013 0 0.53300E+01 €92400.0 3340000.0 5.0 18.19 352.40 8.30 0.486 NO NO No
1800015 0 0.17800E+01 691200.0 3342300.0 5.0 4.20 255.22 0.00 1.00 NO NO NO
1800016 0 0.27000E+00 6825300.0 3344100.0 5.0 15.20 433.00 14.40 0.88 No NO NO
1800017 0 0.15100E+01 688100.0 3333100.0 5.0 18.19 488.50 10.20 1.92 NO NO NO
1800018 0  0.30000E+00 682300.0 3344700.0 5.0 6.10 $33.00 1.54 1.438 NO NO NO
1800021 0 0.40000E+00 705400.0 3336300.0 5.0 12,10 1033.00 19.99 0.30 NO NO Mo
1800028 0  0.94100E+0Y 687100.0 3344500.0 5.0 12.80 370.70 17.88 0.40 NO NO NO
1800029 0  0.69300E+01 700600.0 3335000.0 5.0 30.99 313.50 14.13 0.87 NO NO NO
1400030 0 0.47400E+01 £687600.0 3345900.0 5.0 30.3% 421,80 24.39 1.43 wo NO NO
1800034 0 0.30000E-01 714000.0 3341000.0 5.0 9.10 533.00 2.08 0.30 NO NO NO
1800036 0 0.23000E+00 693800.0 3340500.0 5.0 30.39 458,00 17.%9 0.15 uo NO Wo
1800069 0 0.41000E+00 692400.0 3343100.0 5.0 11.80 316.30 1.94 0.61 uo NO NO
1800073 0 0.24700E+01 693200.0 3343200.0 5.0 15.20 430.20 13.70 1.07 NO NO NO
1800082 0 0.88900E+00 690600.0 3342400.0 5.0 15.20 419.10 0.40 0.73 jole] NO NO
1800086 0 0.60900E+00 683%000.0 3344600.0 5.0 36.49 449.560 1.07 7.62 NO NO NO
1800101 0 0.51500E+01 700600.0 2335400.0 5.0 35.29 545.10 14.00 2.44 no NO NO
1800102 0  0.51500E+01 700800.0 3335400.0 5.0 35.2¢9 549.10 14.00 2.44 NO NO NO
1800103 0 0.81900E+00 700500.0 3335400.0 5.0 21.59 327.40 12.20 0.70 RO NO No
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1800104 0 0.9)1900E+00 700500.0 3335400.0 5.0 21.59 327.40 12.20 0.70 RO NO NO
1800105 0 0.91900E+0C 700500.0 3335400.0 5.0 21.5% 327.40 12.20 0.70 NO no wo
1800106 0 0.89900E-0Y 700600.0 3335300.0 5.0 19.19 495.20 13.10 1.52 NO NO NO
1800107 o 0.B9900E-01 700600.0 3335300.0 5.0 13.70 495.20 13.20 1.52 NO NO NO
1800108 a 0.89800E~01 700600.0 3335300.0 5.0 13.70 495.20 13.20 1.52 RO NO NO
1800109 0 0.18400E+01 700700.0 3335000.0 5.0 z.10 305.20 8.80 0.85 KO NO RO
1800121 0  0.12000E+00 700600.0 3335200.0 5.0 7.30 564.10 16.30 1.16 NO NO NO
1800122 0 0.12000E+00 700800.0 3335200.0 5.0 7.30 564.10 16.30 1.16 NO NO NO
1800123 0  0.40000E+00 700900.0 3335300.0 5.0 2.30 369.60 15.01 06.70 NO NO NO
1200401 0 0.77900E+00 £56800.0 3331300.0 5.0 31.99% 394.10 15.26 3.20 NO NO NO
1800405 [} 0.77900E+00 6956900.0 3331200.0 5.0 31.99 3%4.10 15.26 3.20 NO Wo NO
1800408 0 0,20000E+00 696900,0 3331000.0 5.0 30.3% 421.80 17.43 1.52 NO nNO NO
1800410 0 0.13200E+01 696800.0 3331000.0 5.0 24.29 210.70 13.14 1.52 NO no No
1800411 0  0.13200E+01 656800.0 3331000.0 5.0 24.29 310.70 13.14 1.52 NO NO NO
1800412 0 0.13200E+01 696800.0 3331000.0 5.0 24.29 310.70 13.14 1.52 NO NO NO
1800416 0 0.80%00E+00 657000.0 3330300.0 5.0 36.79 427.40 10.70 3.96 RO NO NO
1800419 0 0.380%00E+00 697200.0 3330100.0 5.0 36.79 427.40 10.70 3.96 NO NO N}
1800422 0 0.17DDOE+00 697100.0 3330400.0 5.0 30.39 421.80 11.70 2.29 NO no NO
1800423 0 0.17000E+00 697100.0 3330400.0 5.0 30.39 421.80 11.70 2.29 NO NO NO
1800425 0 0.13800E+01 697000.0 3330400.0 5.0 31.69 316.20 13.76 2.29 NO NO Nno
1800426 0 0.13000E+0)1 637000.0 3330400.0 5.0 31.69 316.20 13.76 2.29 NO NO NO
1800427 0 0.13800E4+01 657000.0 3330400.0 5.0 31.6% 316.30 13.76 2.29 NO NO No
1800428 [4} 0.13800E+01 697000.0 3330400.0 5.0 31.69 316.30 13.76 2.29 NO NO NO
1800494 0  0.899060E-01 &97100.0 3330500.0 5.0 30.3% 394.10 29.12 1.04 Mo NO 10
1800495 0  0.43000E+00 637100.0 3330500.0 5.0 54.78 333.00 6.50 0.73 NO NO NO
2000002 0 0.30000E-01 679500.0 3321800.0 5.0 11.80 124.60 24.59 0.24 NO NO NO
2000003 0 0.57900E+00 682500.0 3321200.0 5.0 22.79 514.80 13.98 2.2% NO NO NO
2000004 0 0.4B500E+D1 685000.0 3314200.0 5.0 13.70 533.00 15.90 1.16 NO NO No
2000006 0 0.46700E401 686200.0 3325300.0 5.0 16.10 3565.20 6.70 2.62 NO NO NO
2000007 0 0.71500E+01 688800.0 3314800.0 5.0 15.20 488.50 13.53 1.52 NO NO NO
2000012 0 0.89900E-01 687200.0 330%200.0 5.0 10.30 783.00 1.40 3.05 NO NO Ho
2000019 0 0.64900E+00 684100.0 3284200.0 5.0 9.10 298.00 1.20 0.0% NO NO NO
2000027 0 0.16000E+01 684500.0 32B85900.0 5.0 7.60 299.60 8.50 0.85 NO NO NO
2000044 O 0.59900E-01 683100.0 3321600.0 5.0 12.10 220.70 31.99 1.34 NO NO No
2560012 0  0.20000E+00 703200.0 3332700.0 5.0 53.28 433.00 6.%0 1.68 NO NO NO
8400001 [ 0,.17700E+01 674200.0 3372500.0 5.0 7.00 538.50 6.46 0.91 NO O NO
8400002 0 0.38100E+01 674000.0 3375000.0 5.0 30.3% 318.00 6.57 0.55 NO NO NO
8400008 0 0.46000E+00 675400.0 2375400.0 5.0 2.40 310.70 33.40 0.09 O NO NO
8400009 0  0.25300E+01 674%900.0 3375900.0 5.0 18.19 294.10 13.35 0.30 NO NO o
8400014 0 0.15800E+02 674600.0 33722%00.0 5.0 30.39 380.70 6.77 0.73 NO NO NO
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8400016 0 0.38000E+00 674100.0 3374700.0 5.0 45.69 418.50 13.30 3.35 NO NO NO
84900018 0 0.53000E+00 674700.0 33B1000.0 5.0 30.39 977.40 19.99 0.04 NO NO NO
8400033 0 0.12000E+D0 674200.0 3376500.0 5.0 18.19 296.80 240.47 0.03 NO NO NO
8400048 0 (0.41000C+00 680400.0 3374500.0 5.0 9.10 255.22 0.00 1.00 NO NO NO
8400128 0 0.35000E+00 674700.0 3365500.0 5.0 12.10 419.60 32.11 0.76 10 NO NO
8400168 0 0.21000E+00 675300.0 3373800.0 5.0 25.29 255.22 8.20 1.52 NOo NO WO
8400171 0 0.59900E-01 675400.0 3369800.0 5.0 10.00 366.20 3.60 0,37 NO WO RO
8400181 0 0.837005+01 674100.0 3374700.0 5.0 45,99 410.70 12.96 3.35 NO NO NO
8400182 0 0.30000C~01 688400.0 337%9000.0 5.0 12.10 644.10 5.20 0.46 WO NO NO
12800002 0 0.17100E+02 674600.0 3348600.0 5.0 7.60 293.00 0.02 0.61 NO NO NO
12800004 0 0.87000E+01 679%400.0 3338800.0 5.0 16.10 355.20 5.90 0.34 NO NO NO
12800007 0 0.16000R+01 6R2500.0 3346300.0 5.0 38.59% 2%98.00 7.52 0.21 NO NO NO
12800008 0 0.103900E+01 669000.0 3351000.0 5.0 38.09 810.70 0.32 0.30 NO j2/e] NO
128000093 ] 0.52000E+00 675300.0 234B%500.0 5.0 22.79 475.20 0.00 0.34 NO NO NO
12800010 0 0.19900E+03 681100.0 3350600.0 5.0 63.°8 399.60 30.47 5.49 NO O MO
12800013 0 0.15000E+00 6859%00.0 3345200.0 5.0 51.78 455.20 5.10 1.65 WO 1o NO
12800015 0 0.66900E+00 67%8600.0 3332200.0 5.0 2.40 755.20 31.26 0.15 NO NO NO
12800019 [} 0.59900E-01 682100.0 3341%00.0 5.0 12.80 570.70 42.09 0.52 NO NO HO
12800020 0 0.28000B+00 684200.0 3348200.0 5.0 24.29 455,20 3.74 2.13 NO NO NO
12800023 il 0.59900E-01 677500.0 3351800.0 5.0 8.80 421.80 17.40 0.61 NO Ho hale]
12800026 0 0.15000E+00 695900.0 3345300.0 5.0 6.10 1255.20 3.31 0.20 NO no NO
12800040 [} 0.41000E+00 683000.0 3346200.0 5.0 70.08 324.60 0.10 0.30 NO no NO
12800044 0 0.51000E+00 663500.0 3351500.0 5.0 11.20 644.10 34.%0 0.61 NO Ho NO
12800049 [ 0.89900E-01 663400.0 3345%00.0 5.0 15.20 462.40 25.16 1.52 NO NO no
12800050 0 0.14200E+01 682300.0 3346800.0 5.0 10.90 555.20 18.49 0.64 NO NO NO
12800082 0 0.30000E-01 683200.0 3347300.0 5.0 12.10 298.00 10.41 0.76 NO NO NO
12800096 0 0.17000E+02 669%800.0 3355700.0 5.0 45.69 370.70 16.59 0.61 Ho NO NO
12800101 0 0.77900E+00 668000.0 3355000.0 5.0 35.50 298.00 0.00 1.00 NO Ho NO
13400004 0 0.75900B401 763100.0 2317300.0 5.0 12.10 298.00 174.55 0.06 NO NO NO
13400140 e 0.12000C+01 764000.0 3312000.0 5.0 8.50 1033.00 12.40 0.24 O NO NO
15600005 0 0.45700C+01 733000.0 3301800.0 5.0 18.19 505.20 18.59 1.58 HO NO NO
15600020 0 0.54400E+01 707300.0 3298200.0 5.0 18.19 488.50 13.15 1.92 Qo NO HO
15600021 0 0.89900E-01 721700.0 3296600.0 5.0 18.19 380.20 10.00 1.83 NO NO RO
15600028 0 0.38400E+01 705100.0 3301400.0 5.0 21.29 344.10 6.01 3.05 NO NO NO
17400003 0 0.14700E+01 697400.0 3374100.0 5.0 1.20 255,22 20.4% 0.37 NO WO NO
17400013 [} 0.30000E-01 724500.0 3373000.0 5.0 8.50 560.70 12.36 0.91 RO NO RO
17400015 0 0.13400E+01 726700.0 3377400.0 5.0 6.10 374.60 7.23 1.28 wo NO N0
25200001 0 0.16900E+02 746400.0 3319900.0 5.0 £3.98 425.20 13.43 2.44 NO NO No
25200002 0 0.22800E+02 750200.0 3322300.0 5.0 59.38 660.20 0.01 2.23 NO NO NO
25200003 0 0.50700E+01 750900.0 3321600.0 5.0 15.20 360.20 65.88 0.55 NO NO NO
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25200005 0 0.37900E+01 755500.0 3313300.0 5.0 12.10 383.00 24.914 0.0% NO NO NO
25200006 [ 0.21900E+01 745200.0 3320100.0 5.0 28.89 324,10 13.88 1.83 NO NO NO
25200007 0 0.10100E+02 745100.0 3320100.0 5.0 16.9% 307.40 20.89 0.37 NO NO NO
25200008 0 0.16400E401 748300.0 3321800.0 5.0 21.28 327.40 37.35 0.15 NO NO NO
25200009 0 0.10500E+02 744800.0 3321900.0 5.0 15.50 581.30 16.08 1.89 ‘NO NO NO
25200010 0 0.14600E+01 756000.0 3315200.0 5.0 3.00 321.80 25.85 0.61 NO NO NO
25200014 0 0.42300E+02 743400.0 3321500.0 5.0 7.00 564,10 14,08 0.98 1o NO NO
25200016 0 0.14700E+02 750700.0 3320900.0 5.0 7.60 555.20 0.04 0.91 NO NO No
25200018 0 0.84%00E400 745700.0 3319100.0 5.0 3.00 293.00 3.00 0.15 NO HO NO
25200019 0 0.72800E+00 751100.0 3321%00.0 5.0 0.60 305.20 0.16 0.15 NO ¥O NO
25200028 0 0.23000E+00 757700.0 3316300.0 5.0 27.39 517.40 4.80 1.52 NO NO NO
25200043 0 0.22800E401 757500.0 331640C0.0 5.0 3.30 760.70 0.70 0.15 NO NO No
25200078 0 0.27000E+00 750300.0 3323200.0 5.0 18.895 502.40 5.01 1.07 nNO NO NO
25200079 0 0.33100E+02 750100.0 3321600.0 5.0 91.37 1273.00 19.59 0.06 NO NO WO
25200088 0 0.19800E+01 748300.0 3321800.0 5.0 2.40 559.60 56.43 0.1S RO NO NO
25200090 0 0.13200E+401 746000.0 3305700.0 5.0 6.10 309.60 7.29 7.32 nNO NO NO
25600002 0 0.18200E+02 724772.0 3327823.0 5.0 1.20 774.60 374,07 0.09 NO NO NO
25600004 0 0.18800E+01 709100.0 3325000.0 5.0 15.79 671.80 22.08 1.83 NO NO NO
25600006 0 0.B89200E-01 707500.0 3323500.0 5.0 7.60 505.20 7.24 0.61 NQ NO NO
25600007 0 0.38000E+01 700800.0 3329400.0 5.0 16.69 458.00 11.%0 1.68 nNO NO NO
25600012 0 0.32800E+01 707800.D0 3319800.0 5.0 12.80 355.20 23.17 1.92 NO NO NO
25600015 0 0.94100E+01 724600.0 3327200.0 5.0 15.24 358.00 9.81 1.52 RO WO 13a]
25600018 0 0.22600E+01 718300.0 3323100.0 5.0 2.10 298.00 20.10 1.16 NO NO NO
25600021 0 0.24300E+01 708100.0 3327500.0 5.0 22.79 341.80 4.00 0.91 NO NO RO
25600049 0 0.30000E-01 707300.0 3325000.0 5.0 6.10 527.40 35.49 0.15 WO - NO NO
25600054 0 0.31400E+01 709200.0 3326300.0 5.0 71.88 294.10 0.02 5.00 NO NO NO
25600101 0 0.26000E+00 702600.0 3332600.0 5.0 47.19 310.70 9.41 2.83 NO NO NO
25600102 0 0.14000E+00 702600.0 3332600.0 5.0 47.19 774.60 9.41 2.83 No NO NO
25600102 0o 0.59900E-01 702600.0 3332500,0 5.0 3%8.59 755.20 3.12 1.83 RO NO NO
25600104 0 0.89%00E-01 702600.0 3332500.0 5.0 54,48 458.60 7.23 4.88 NO NO NC
25600106 0 0.17500E+01 702500.0 3332500.0 5.0 34.99 477.40 12.10 4.57 NO NO NO
25600107 0 0.30000FE-01 702600.0 3332600.0 5.0 1.50 696.80 10.50 4.57 NO NO NO
25600108 0 0.17000E+00 7Q2600.0 3332600.0 5.0 48.63 665.20 12.72 2.35 NO NO NO
25600109 0 0.55000E+00 702600.0 3332500.0 5.0 53.88 549.60 5.20 3.35 NO NO NO
25600110 0 0.55000E+00 702700.0 3332500.0 5.0 53.88 549.60 5.20 3.35 NO NO No
25600111 0 0.55000E+Q0 702700.0 3332500.0 5.0 53.88 549.60 5.20 3.35 o NO NO
25600112 0 0.55000E+00 702700.0 3332500.0 5.0 17.29 505.20 14,40 2.13 NO NO Wo
25600113 0 0.30000E-01 703000.0 3332800.0 5.0 35.29 3%4.10 15.52 1.07 NO NO RO
25600114 0 0.30000E-01 703000.0 3332800.0 5.0 35.29 388.50 15.20 0.73 NO NO o
25600115 0 0.30000E~01 702800.0 3332600.0 5.0 60.88 477.40 18.52 1.34 NO NO NO

11
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25600116 0 0.11100E+02 702700.0 3332500.0 5.0 70.08 544.10 58.73 1.98 NO NO NO
25600124 0 0.120008+00 702600.0 3332600.0 5.0 1.50 2%9.860 10.22 0.30 NO NO RO
25600127 0 0.20000E+00 703200.0 3332700.0 5.0 53.28 433.00 6.90 1.68 NO ro RO
25600129 0  0.30000E-01 703200.0 3332700.0 5.0 19.88 671.80 12.30 0.70 NO O HO
25600130 0 0.12000E+00 703200.0 3332700.0 5.0 49.88 621.80 12.30 0.70 NO NO RO
25600138 0 ©£.40000E+00 ?02700.0 3332600.0 5.0 73.08  421.80 11.00 2.16 NO NO RO
25600142 0 0.310400E+01 702600.0 3332600.0 5.0 30.39  466.30 11.9%0 2.74 NO 10 RO
25600146 0 0.30000E-01 7031Q00.0 3322800.0 5.0 60.88 644.10 28.91 1.37 NO RO NO
25600147 0 0.30000E-01 702600.0 3332600.0 5.0 44,18  555.20 14.50 1.52 NO NO NO
25600149 0 0.30000E-01 703400.0 3332300.0 5.0 36.49  421.80 15.20 1.46 RO NO NO
25600161 0 0.30000E-01 701400.0 33325%00.0 5.0 18.19 921.80 3.81 3.66 NO NO NO
25600164 0 0.12000E+00 703200.0 3332700.0 5.0 53.28  433.00 6.90 1.68 NO NO NO
25600165 0 0.89900E-01 703200.0 3332700.0 5.0 53.28 433.00 6.90 1.68 RO NO NO
25600166 0 0.23000E+00 702500.0 3332500.0 5.0 34.95%  477.40 12.10 4.88 NO NO NO
25600167 0 0.23000E+00 702500.0 3332400.0 5.0 36.217 298.00 0.00 1.00 NO NO NO
25600168 0  D.23000E+00 702500.0 3322400.0 5.0 32.00 477.40 0.00 1.00 NO NO NO
25600169 0  0.23000E+00 702500.0 3332400.0 5.0 36.27 477.40 0.00 1.00 NO NO NO
25600170 0  0.23000E+00 702500.0 3332500.0 5.0 36.27  298.00 0.00 1.00 NO NO O
25600171 0  0.23D00E+00 702500.0 3332500.0 5.0 36.27 298.00 0.00 1.00 NO NO NO
25600172 0 0.230008+00 702600.0 3332500.0 5.0 36.27 298.00 0.00 1.00 o no wo
25600173 0  0.23000E+00 702500.0 3332500.0 5.0 36.27 298.00 0.00 1.00 NO RO Ho
25600174 0  0.23000E+00 702600.0 3332500.0 5.0 36.27  298.00 0.00 1.00 o NO NO
25600175 0 0.120008+00 702700.0 3332600.0 5.0 73.08 421,80 11.00 2.16 NO NO 1o
25600176 0  0.59900E-01 703400.0 3332900.0 5.0 36.49 421.80 15.20 1.46 NO NO NO
25600177 0 0.B%900E-01 702600.0 3332500.0 5.0 54.48 499.60 7.23 4.88 NO NO no
25600179 0  0.53900E-01 703000.0 3332800.0 5.0 35.29  3%4.10 15.52 1.07 NO NO NO
256001986 0  0.30000E-01 702600.0 3332600.0 5.0 44,19  555.20 14.90 1.52 NO no NO
25600197 0  0.30000E-01 702600.0 3322600.0 5.0 44.1%  555.20 14.90 1.52 NO NO NO
25600500 0  0.5%900E-01 700700.0 3323700.0 5.0 4.50 255,22 0.00 0.91 RO NO uo
25600501 0 0.59900E-01 700800.0 3329600.0 5.0 16.99  444.10 7.34 1.52 NO NO RO
25600503 0  0.18100E+01 700%00.0 3229700.0 5.0 31.99  446.30 24.82 3.20 NO NO nNo
25600506 0 0.21900E+01 700700.0 3329800.0 5.0 39.59  354.10 9.82 1.46 NO NO NO
25600507 0 0.215%00£+01 700700.0 3329800.0 5.0 36.59  349.10 7.67 1.68 No NO HO
25600508 0 0.20700E+01 700700.0 3329800.0 5.0 39.59 231.80 12.86 1.77 NO NO vo
25600509 0 0.20700E+01 700700.0 3329800.0 5.0 39.59  336.30 3.00 1.68 NO NO NO
25600512 0 0.150G0E+01 700700.0 3329800.0 5.0 24,29  326.80 8.93 1.07 NOo NO NO
25600513 0 0.15000E+01 700700.0 3329800.0 5.0 24.29 324.60 17.33 1.07 NO NO NO
25600522 0 0.41400E+01 700600.0 3329800.0 5.0 34,29  333.00 1.77 2.74 o NO NO
25600525 0 0.17000E+00 700500.0 3330000.0 5.0 12.80  394.10 5.49 0.30 NO NO NO
25800526 0  0.17000E+00 700500.0 3330000.0 5.0 12.80  3%4.10 5.49 0.30 NO NO NO
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25600527 0 0.3DDO00E-01 700500.0 3329900.0 5.0 33.495 284.10 7.83 0.24 NO RO NO
25600538 0 0.19300E+01 701200.0 3330400.0 5.0 4.50 255.22 0.00 0.91 NO NO NO
25600539 0 0.31900E+01 701200.0 33301006.0 5.0 4.57 255.22 0.00 0.9 NO NO NO
25600546 0 0.320005+00 700500.0 3329800.0 5.0 3.00 255.22 0.16 0.30 NO no NO
25800001 o 0.70600E+01 73%000.0 3327400.0 5.0 4.50 7%6.80 67.48 0.12 NO NO NO
25800008 0 0.30000E400 728400.0 3326200.0 5.0 10.60 310.70 33.39 0.30 RO no NO
25800015 0 0.13000E+01 744500.0 3325500.0 5.0 12.10 366.30 1.62 1.22 NO NO NO
25800016 0 0.89%300E-01 726500.0 3327200.0 5.0 7.60 449.60 6.70 0.24 NO NO RO
25800030 0 0.59800E-01 730600.0 3328700.0 5.0 15.20 318.00 7.34 0.64 NO NO NO
25800041 0 0.40000E+00 739000.0 3327400.0 5.0 36.49 316.30 35.24 0.46 NO NO NO
26200011 0 0.30000E-01 671600.0 3303¢600.0 5.0 15.20 810.70 18.%9 0.15 NO NO NO
26600069 0 0.24500E+01 675200.0 3285800.0 5.0 10.00 477,40 30.66 0.76 NO NO NO
26600190 0 0.40000E+00 675200.0 3285800.0 5.0 10.00 477.40 0.30 0.76 NO NO NO
28800008 0 0.62900E+00 701600.0 3279400.0 5.0 12.10 445.60 11.22 1.28 NO NO NO
280800019 0 0.14700E+01 720700.0 3274300.0 5.0 18.89% 755.20 18.99 2.13 NO NO NO
28800059 0 0.10400E+01 722300.0 3270600.0 5.0 2.40 710.70 39.19 0.09 NO NO NO
31200006 Q 0.13400E+02 665400.0 3356300.0 5.0 27.39 266.40 1.50 0.02 NO RO NO
31200008 0 0.40600E+01 670200.0 3363200.0 5.0 53.28 519.10 2.50 0.30 NO NO NO
31200010 0 0.28000E+01 672600.0 3372700.0 5.0 16.69 627 .40 8.50 1.22 NO NO HO
31200015 0 0.24200E+01 668000.0 3358500.0 5.0 1.R0 355.20 18.89 0.48 NO o NO
31200044 0 0.11100E+01 670300.0 3375200.0 5.0 16.30 345.70 22.89 0.15 NO NO NO
31200045 0 0.30000E-01 668300.0 3376300.0 5.0 13.70 921.80 0.09 3.66 NO NO o
31200059 0 0.41000E400 670500.0 3374600.0 5.0 13.70 302.40 2.90 0.19 NO NO wo
31200062 0 0.86900E+00 671800.0 3368100.0 5.0 3.00 298.00 5.08 0.91 NO NO NO
31200065 0 0.47000E+00 672600.0 3373500.4Q 5.0 8.50 408.00 10.70 1.62 NO NO NO
31200070 0 0.22200E+02 667200.0 3355900.0 5.0 30.39 361.30 14.9%0 0.37 NO NO NO
77770054 Q 0.52000E+00 700200.0 3335400.0 5.0 6.70 705.20 3.70 0.09 NO ND NO
77770094 0 0.52000E+00 700200.0 3335400.0 5.0 6.70 705,20 3.70 0.09 NO NO NO
77770103 0 0.46000E+00 700200.0 3335400.0 5.0 6.70 705.20 2.70 0.09 NO NO NO
27770107 [} 0.46000E+00 700200.0 3335400.0 5.0 6.70 705.20 3.70 0.0% NO NO NO
17770134 [} 0.32000E+00 700200.0 3335400.0 5.0 5.10 705.20 27.93 0.37 wo NO NO
77770334 0 0.57900E+00 716000.0 3372500.0 5.0 1.80 410.70 30.0% 0.40 RO NO No
77770346 0 0.59900E-01 700200.0 2335400.0 5.0 6.70 705.20 3.70 0.09 NO NO nNO
77770347 0 0.59200E~01 700200.0 3335400.0 5.0 4.20 712.50 44.80 0.03 NO NO NO
77770371 0 0.60900E+00 716200.0 3372300.0 5.0 .20 449,60 1.56 0.30 NO NO NO
77770389 0 0.41000E+00 704000.0 32%0500.0 S.0 9,40 394.10 26.16 1.16 NO NO NO
18004A6 0 0.33800E+01 696500.0 3330600.0 5.0 64.88 308.10 20.00 3.35 NO NO NO
18004B2 0 0.32000E+00 696600.0 2330500.0 5.0 35.89 435.20 20.46 1.83 NO NO NO
25600181 0 0.35000E+00 702800.0 3332500.0 5.0 76.1R 421.80 20.49 2.23 NO NO NO
256001FC 0 0.12000E+00 702800.0 3333200.0 5.0 76.18 1195.60 19.99 0.91 nNo NO MO
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25600522 0 0.46000E+00 700700.0 3329700.0 5.0 4,50 255.22 0.00 0.9 RO HO NO
25600526 0 0.26800E+01 700400.0 3329800.0 5.0 9.10 255,22 0.00 1.00 nNO HO NO
25800527 0 0.20000E+00 700700.0 3329600.0 5.0 16.99 444,10 0.01 1.52 NO no NO
Al4090E 0 0.26964E+01 669000.0 3355000.0 5.0 33.49 405.35 24.89 4,27 NO NO NO
A14090G a 0.26964E+01 669000.0 3355000.0 5.0 33.49 405,35 24.89 4.27 NO no wo
Al4001V 0 0.9)1349E+00 665000.0 3355000.0 5.0 14.60 333.15 13.40 0.61 NO NO NO
Al4a092C 0 0.35273E+00 669000.0 3356000.0 5.0 18.20 462.55 16.90 2.44 Ho Ho NO
Al4092D 0 0.3527%E+00 6A%000.0 3356000.0 5.0 18.20 462,55 16.40 2,44 NO NO NO
R14092H 0 0.18%00C+00 6£68000.0 3355000.0 5.0 28.89 1449.75 r2.78 1,22 o NO no
A140923P 0 0.26900F-04 £665000.0 3351000.0 5.0 21.25 313.15 6.50 0.61 NO NO No
A140972 ¢ 0.33559E~-01 668000.0 3356000.0 5.0 22.75 449.75 3.40 1.22 NO NO NO
A140973 0 0.5B6986E-01 668000.0 3%56000.0 5.0 38.09 810.85 0.2 0.30 MO RO NO
A140975 0 0.50021E+00 670000.0 3355000.0 5.0 25.895 314.25 21.40 0.81 NO NO NO
Al40976 0 0.50021E+00 G70000.0 3355000.0 5.0 25.89% 314.25 21.40 0.61 NO N0 NO
1140977 0 0.70559E-01 670000.0 3355000.0 5.0 16.40 523.15 19.80 0.91 NO NO NO
2140978 0 0.70559E-01 670000.0 3355000.0 5.0 16.40 523.15 19.80 0.91 NO NO NO
A140979 0 0.54179E-01 670000.0 3355000.0 5.0 1.00 450.85 9.52 1.00 NO NO RO
Al140981 [\] 0.70559E-01 670000.0 3355000.0 5.0 16.40 523.15 19.80 0.91 NO NO nO
2140982 0 0.70559E-01 670000.0 3255000.0 5.0 16.40 523.15 1%.80 0.91 NO NO NO
A140984 0 0.38303E+00 669000.0 3356000.0 5.0 36.49 499.75 18.71 3.66 NO WO NO
A140985 4] 0.38303E+00 6658200.0 3356100.0 5.0 36.4% 499.75 18.59 3.66 NO NO NO
2140589 0 0.10458E+00 669200.0 3356100.0 5.0 57.8% 554.75 6,32 1.83 RO NO NO
21405%0 (] 0.10458E+00 669200.0 3356100.0 5.0 57.89 571.95 22.95 1.83 No NO NO
A140594 0 0.46367E+00 670000.0 3355000.0 5.0 30.48 333.15 14.48 1.22 no NO NO
A1405A4 0 0.45359E+00 669000.0 3355000.0 5.0 33.49 405.35 54.79 3.05 NO NO NO
A1409A5 0 0.45359E+00 669000.0 3355000.0 5.0 33.49 405.35 54.79 3.05 NO NO wo
A1409B1 0 0.45359E+00 669000.0 3355000.0 5.0 33.4% 394.25 54.79 3.05 NO NO NO
3140982 0 0.45359E+00 669000.0 3355000.0 5.0 33.49 405.35 48.69 3.05 HO NO Bo
A1409B3 0 0.45359E+00 669000.0 3355000.0 5.0 33.49 405.35 49.69 3.05 NO NO NO
A1409B4 0 0.453598+00 669000.0 3355000.0 5.0 33.49 405.35 49.69 3.05 wo NO NO
A1409E0 (1] 0.81899E-01 670000.0 3355000.0 5.0 3.60 557.55 36.89 0.30 NO NO NO
A14Q9EP a 0.81893E-01 670000.0 3355000.0 5.0 3.60 557.55 36.89 0.30 NO NO NO
A1409EQ [ 0.81899E-01 669000.0 3355000.0 5.0 3.60 557.55 36.89 0.30 NO NO NO
A1409ER 0 0.81889E-01 669000.0 3355000.0 5.0 3.60 557.55 36.89 0.30 NO NO NO
A1409ES 0 0.81899E-01 ©668000.0 3356000.0 5.0 2.60 557.55 36.89 0.30 NO NO NO
11409ET 0 0.81899E-01 669000.0 335G6000.0 5.0 3.60 5$57.55 36.89 0.30 NO no NO
A1409EU 0 0.81899E-01 668000.0 3357000.0 5.0 3.60 557.55 36.89 ¢.30 NO NO NO
A1409EV 0 0.51899E-01 668000.0 3355000.0 5.0 3.80 557.55 36.8% 0.30 NO NO NO
A1409EW 0 0.81899E-01 669000.0 3355000.0 5.0 3.60 557.55 36.89 0.30 RO wo NO
A1109G8 0 0.25200E-01 $69000.0 3356000.0 5.0 53.29 921.95 12.70 1.22 RO NO NO
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R140S11A 0 0.53900E-04 669000.0 3355000.0 5.0 22.19 321.45 3.%0 6.91 NO NO NO
AL409HY 0o 0.34397E+00 663000.0 3367000.0 5.0 30.39 403.15 6.80 1.52 NO NO Ho
A140211K 0 0.35273e+01 §70000.0 3355000.0 5.0 3.66 §44.26 0.52 5.09 RO NO NO
A14091T 0 0.83592E-02 668000.0 3355000.0 5.0 33.49 449.75 2.60 1.22 RO NO NO
Al4091V 0 0.68039E-01 £70000.0 3355000.0 5.0 %4.39% 416.45 15.20 0.21 NO wo No
A14091F 0 0.15750E+01 670000.0 3355000.0 5.0 10.20 299.75 3.00 2.74 NO no NO
A14080B 0 0.73079E+00 656%9000.0 3355000.0 5.0 3.00 299.75 7.10 0.30 NO NO NO
A1400LD 0 0.11718E+00 669000.0 3355000.0 5.0 37.3% 423.15 14.70 1.22 RO NO wo
R1409QM 0 0.14591E+01 669400.0 3355500.0 5.0 12.10 298.00 0.00 ).00 NO NO Ho
A1405YC 0 0.32059E+00 66%200.0 3358800.0 5.0 6.10 313.15 0.00 30.44 NO NO NO
22425102 0 0.66905E+00 700700.0 3329800.0 5.0 21.95 310.93 6.10 18.29 NO NO Ko
A2425123 0 0.83159E-01 700700.0 3329800.0 5.0 27.43 333.15 61.5? 0.52 NO NO NO
A2425124 0 0.83159E-01 700700.0 3329800.0 5.0 3.05 477.59 48.54 0.31 NO MO NO
A2425125 8] 0.7307%E-01 700700.0 3329800.0 5.0 3.05 477.59 48.54 0.31 no MO NO
A2925E05 0 0.13860E-02 701100.0 3329500.0 5.0 41.39 1273.15 20.00 0.21 NO NO NO
R2425E07 0 0.42839E-01 701100.0 3329500.0 5.0 26.97 1144.26 10.36 0.71 NO WO NO
A2425E10 0 0.25452E+00 700700.0 3329800.0 5.0 27.43 298.00 0.01 0.91 NO NO wo
A2425E18 0 0.52897E-02 700500.0 3330000.0 5.0 12.80 394.26 5.49 0.31 NO NO NO
A2425E19 0 0.52897E-02 700500.0 3330000.0 5.0 12.80 394.26 5.49 0.31 NO nNo NO
A2425E22 0 0,37739E-02 700700.0 3325800.0 5.0 3.05 2588.00 0.16 0.31 Mo RO NO
A2425E83 0 0.47135E-01 700400.0 3325600.0 5.0 17.07 444.26 11.67 1.52 NO NO NO
A2425E95 0 0.14848E+01 700700.0 3325800.0 5.0 39.82 353.15 19.51 1.40 No NO NO
A2425E96 0 0.40500E+00 700700.0 3329800.0 5.0 39.862 353.15 14.33 0.74 No NO RO
A2425G28 0 0.35153E+00 700200.0 332%800.0 5.0 3.08 477.5% 48.51 0.31 WO NO NO
A245514 4] 0.83033E+00 674378.0 3248515.0 5.0 44.20 308.15 14.02 0.46 NO NO NO
2245515 0 0.7181%E-01 674393.0 3348531.0 5.0 36.58 310.93 9.14 0.7¢ NO NO NO
A24555 0 0.71812E-01 67439%.0 3348572.0 5.0 36.58 310.93 9.14 0.7¢6 NO Ho NO
R2532A04 3] 0.5102%E+00 710300.0 3325000.0 5.0 10.06 298.00 Q.00 0.81 yo NO o)
A2532E04 0 0.3779%E-01 709400.0 3325000.0 5.0 2.05 477.59 58.65 0.31 NO NO NO
A2S32E66 0 0.60479E-01 705400.0 3325100.0 5.0 3.05 477.58 48.54 0.31 NO no NO
A2532E68 0 0.11088E+00 709300.0 3324900.0 5.0 10.3¢6 366.48 55.78 0.76 NO no NO
AZ532E72 0 0.87471E-01 709400.0 3324900.0 5.0 15.81 672.04 21.95 1.83 30o] NO NO
22532E73 0 0.87471E-01 7089400.0 3324800.0 5.0 19.81 672.04 21.95 1.B3 NO NO NO
A2532E75 0 0.110885+00 705400.0 3324700.0 5.0 9.14 355.37 54.86 0.75 wo NO NO
A2532£877 0 0.11088E+00 709300.0 3324700.0 5.0 15.24 355.37 72.24 0.76 RO NO NO
A2532E78 0 0.12600E-03 709600.0 3325200.0 5.0 4.57 394.26 0.00 1.00 NO NO No
A2532E82 0 0.48146E-01 70%200.0 3324800.0 5.0 13.08 405.37 0.00 0.40 NO NO KO
A2532E83 0 0.48146E-01 709200.0 3324%00.0 5.0 12.77 405.37 0.00 0.40 NO RO wo
A2532E94 0 0.35279E-01 70%600.0 3325100.0 5.0 7.32 405.37 0.00 0.76 NO NO uo
h2532E89 0 0.12600E-03 70%200.0 3324900.0 5.0 5.79 394.26 0.00 0.31 NO RO NO
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A2532E86 0 0.99538E-01 709500.0 3322100.0 5.0 3.05 477.59 48.54 0.31 NO NO NO
A2532E87 0 0.66779E-01 709500.0 3323100.0 5.0 3.05 477.59 46.54 0.31 NO NO NO
A2532E88 0 0.62999E-01 712100.0 3325100.0 5.0 3.08 477.59 48.54 0.31 NO NO NO
A2532E89 0 0.503%9%E-01 709500.0 3323100.0 5.0 3.05 477.59 48.54 0.31 NO NO NO
A2532E90 0 0.86939E-01 709500.0 3323100.0 5.0 3.05 477.59 48.54 0.31 NO NO NG
A2532E9) 0 0.51029E+00 709500.0 3324800.0 5.0 2.01 298.00 0.00 0.81 RO NO NO
A3732100 0 0.44099E-01 £87256.0 3345056.0 5.0 23.77 866,48 7.01 1.31 KO NO NO
A3732109 0 0.3779%E-02 687500.0 3345000.0 5.0 24.29 810.85 40,08 0.20 RO NO NO
A3732E02 0 0.37799E-02 687200.0 3345400.0 5.0 41.09 1273.15 20.00 1.83 NO NO NO
A3732E40 0 0.10458E+006 687256.0 3345056.0 5.0 §0.96G 355,37 16.89 2.29 NO NO NO
A3732E47 0 0.25326E-01 687256.0 3345056.0 5.0 12.80 298.00 0.00 1.00 no NO NO
A3732E48 0 0.75539E~-02 687256.0 3345056.0 5.0 7.62 298.00 0.00 1.00 NO No NO
A3732E55 0 0.16632ZE+00 687100.0 3344700.0 5.0 9.14 298,00 0.00 1.00 NO NO NO
A3732E62 0 0.54179E-01 687800.0 3347400.0 5.0 3.05 477.59 48.51 0.31 NO NO No
A3732E63 0 0.)3860E-01 687256.0 3345056.0 5.0 3.05 477.59% 48,54 0.31 NO wo WO
A3732C64 0 0.41579E-01 687256.0 3345056.0 5.0 3.05 477.59 48,54 0.31 NO NO NO
A3732E65 0 0.15120E~01 687256.0 3345056.0 5.0 3.05 477.59 48.54 0.31 NO NO NO
A3732C66 0 0.41579E-01 687800.0 3347400.0 5.0 3.05 477.59 48.54 0.31 NO NO Mo
A3732E71 0 0.33263E+00 687000,0 3344500.0 5.0 3.05 477.5% 68.58 0.31 NO ] NO
A3732E72 0 0,10080E~0L 687000.0 3344500.0 5.0 3.05 477.59% 48.54 0.31 NO o NO
A3732E73 0 0.12474E+00 687000.0 3344500.0 5.0 3.05 477.59 48.54 0.31 No NO NO
A3732E74 0 0.4661SE-01 687100.0 3344500.0 5.0 24.29 316.48 13.46 1.83 NO NO NO
A3732E7S 0 0,15876E+00 ©687000.0 3344500.0 5.0 9.91 324.82 0.00 2.44 NO NO WO
A3732E84 0 0.37800E-03 687256.0 3345056.0 5.0 8.53 308.15 0.00 0.46 NO NO NO
A3732E8B5 0 0.94304E-01 687000.0 3344500.0 5.0 8.9%  298.00 0.00 1.00 NO NO RO
A3732E86 0 0.25200E-02 687000.0 3344500.0 5.0 22.86 338.71 0.14 2.13 wo NO ro
A3732E93 "] 0.52572E+00 687200.0 3345300.0 5.0 31.99 389.75 11.19 3.44 NO NO NO
A3732E99 0 0.37333E+01 687700.0 3345500.0 5.0 13.40 298.00 0.00 1.00 o NO NO
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January 28, 2009

Louisiana Department of Environmental Quality
Attention: Ms. Soumaya Ghosn

Public Participation Group

P.O. Box 4313

Baton Rouge, Louisiana 70821

Re: AI Number 157847
Permit Number 2560-00281-V0 and PSD-LA-740
Activity Number PER20080001 and PER20080002

THIRD SET OF COMMENTS ON PROPOSED PERMITS AND EAS
FOR NUCOR-STEEL, LOUISIANA

Dear Ms. Ghosn:

We are pleased to present the following additional comments to PSD Permit No.
PSD-LA-740 (the “PSD Permit”), Part 70 Permit No. 2560-00281-VO (the “Part 70 Permit”)
(collectively, the “Permits™), and the environmental assessment statement (“EAS”) issued to
and for Consolidated Environmental Management, Inc.-Nucor Steel, Louisiana’s (“Nucor®)
proposed new pig iron manufacturing plant in Convent, Louisiana.! Zen-Noh Grain
Corporation (“Zen-Noh™) previously submitted comments regarding the permits on
November 24, 2008 and December 12, 2008 and incorporates herein those comments, and
the exhibits attached thereto, by reference. Zen-Noh now submits its third set of comments
and exhibits below (with numbering continued from Zen-Noh’s second set of comments).
Each of Zen-Noh’s comments relates equally to the PSD Permit, the Part 70 Permit, the EAS
and LDEQ’s duties as public trustee for the environment.

90.  Nucor should be required to submit ambient impact analyses that conform to EPA
guidelines and the standard practice among air pollution dispersion modeling
professionals. The standard practice among air pollution modelers is to include all
emission sources -- including those at the permitted facility and those from the
surrounding area -- in a single input file. See Third Affidavit of Dr. Paolo Zannetti,
QEP (“Third Zannetti Affidavit”), attached as Exhibit 14 hereto, § 6. The reason for
this is simple. The plume from a stack in one location, with a certain stack height and

' The Permits are found in the public record in EDMS Document No. 38131069. The EAS is found in the
public record in EDMS Docunient No. 36847130. Both EDMS documents are incorporated herein by
reference.
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exit velocity, will behave differently under given meteorological conditions than will
the plume from another stack in a different location, or with a different stack height or
exit velocity. Thus, the maximum impacts from two stacks could, and probably will,
occur on different days and at different downwind locations. If the modeler does not
include every air pollution emission source in each model run, the only way to
identify the highest impact at any particular receptor is to obtain and add the modeled
concentrations at that location, for each emission source, for each hour of each day
for five years. For PSD increment and NAAQS standards longer than one-hour, it
would also be necessary to calculate the average concentrations over the longer
averaging times. It is inappropriate to expect the public to perform these additional
calculations, particularly given that the EPA-approved models will perform these
calculations internally and produce the necessary output. /d., § 7. The model
input/output files submitted by a new facility, like Nucor, must enable the reviewing
agencies and the public to verify whether the new facility will cause or contribute to
an NAAQS or PSD increment exceedance, without requiring the agency or public to
perform additional calculations. 7d., § 4.

The modeling files Nucor submitted to LDEQ do not include all emission sources in
any single file. 1d., 5. The input/output files Nucor submitted to LDEQ in August
and September 2008 include emission sources at the Nucor facility but does not
include any emission sources from the surrounding area. Id. Emission sources from
the surrounding area are included only in the input/out files Nucor submitted to
LDEQ in May 2008. 1d.> Nucor’s failure to follow the standard practice makes it
difficult for even a dispersion modeling expert to readily verify the results Nucor and
LDEQ presented in the September 11 air quality impact report and the Statement of
Basis, and therefore the air quality impact analysis is inappropriate for public review
and comment under PSD. /d., 4 6-7. Nucor should be required to submit all air
quality impact analyses, including the September 2008 air quality impact analyses,
the revised modeling Nucor promised to submit to EPA during a November 17, 2008
telephone conference, and any future air quality impact modeling results, in a form
that conforms to the standard practice. All input/output files for a given modeling
submission should be contained in a single complete report containing all necessary
modeling results, and on a complete CD(s) in which all imput files contain both the
Nucor sources and surrounding area sources. /d., § 8. LDEQ should make every
modeling report and input/output files available for public review and comment at an
additional public hearing.

Nucor should be required to provide a full PSD impact analysis for carbon monoxide.
The LDEQ Air Quality Modeling Procedures provide the standard for conducting a

% The May 2008 input/output file includes Nucor’s initial estimates of emissions from some of its sources, but
those estimates were incoirect and were revised before the August and September 2008 modeling was
performed. See Third Zannetti Aff., § 5.
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significant impact analysis (“SIA”) to determine whether a full PSD impact analysis
1s required for emissions from a major source:

“The SIA determines if a proposed project requires NAAQS and PSD Increment
models to demonstrate compliance with 40 CFR 52.21 regulations. Table 2-1 presents
the significance level for compounds that may be subject to PSD review due to a
proposed project. The net emission increase as determined for the PSD applicability
analysis should be modeled for the STA. The STA compares the maximum
concentration from the significance model to the appropriate Table 2-1 significance
level. If the modeled concentration is less than the significance leve], the project’s
impact is insignificant (i.e., the project increases will not cause or significantly
contribute to an exceedance of the NAAQS or PSD Increment standards); therefore,
no further analysis is required. If the modeled concentration is greater than or equal to
the significance level, PSD regulations require a full impact analysis (i.e., NAAQS
and PSD Increment models).” See LDEQ Air Quality Modeling Procedures, § 2.2;
see also NSR Manual (Draft 1990).

Even with all the defects and inconsistencies Dr. Zannetti identified that cause
Nucor’s modeling to underpredict ambient impacts, Nucor’s modeling output files
nonetheless demonstrate that full NAAQS and PSD modeling is required for carbon
monoxide emissions from Nucor. The Level of Significant Immpact for carbon
monoxide, 8-hour average, is 500 mg/m>. According to the Nucor STA model output
files Dr. Zannetti obtained from LDEQ, the maximum 8-hour carbon monoxide
concentration was 511.2 mg/m3 and occurred in 2005. Therefore, Nucor should have
conducted a full PSD increment and NAAQS analysis for carbon monoxide; however,
Nucor did not do so. Nucor’s report and the Statement of Basis incorrectly identified
the maximum 8-hour carbon monoxide concentration as a 475.7 mg/m3 result from
2002. This defect is cumulative with all the other defects in Nucor’s impact
analyses; that is, if Nucor accounts for fugitives and maintenance emissions, corrects
the receptor grids, and so on, the failure to use accurate stack parameters will still
cause the model to underestimate the true impacts from Nucor. Therefore, all the
other defects aside, Nucor’s impact analysis does not demonstrate that Nucor will not
cause or contribute to an exceedance of a PSD mcrement or NAAQS for carbon
monoxide. Nucor should be required to submit a full source impact analysis for
carbon monoxide, and LDEQ should make the analysis, including the supporting
input and output files, available for public review and comment at an additional
public hearing.

The dispersion model input files underlying Nucor’s sowrce impact analyses contain
inconsistent and unreasonable stack data, including exit velocities and release heights
that are inaccurate and unreasonably high. See Second Affidavit of Paolo Zannetti,
QEDP, attached as Exhibit 13 to Zen-Noh’s Second Set of Comments on Proposed
Permits and EAS for Nucor-Steel, Louisiana. The general effect of the inaccurate
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stack velocity and exit height data is to cause the plumes to rise higher into the
atmosphere, which causes the plumes to travel farther downwind before they impact
the surface. Each plume disperses, 1.e. the pollution concentrations decrease, as it
travels downwind. Therefore, the net effect of Nucor’s inaccurate input data is to
underestimate the downwind pollution concentrations. If Nucor corrects the
inaccurate data, the models will almost certainly demonstrate that Zen-Noh and other
neighbors will be exposed to higher concentrations of air pollution than reported by
Nucor, possibly exceeding a PSD increnient or NAAQS. This defect is camulative
with all the other defects in Nucor’s impact analyses; that is, Nucor corrects the
defective stack parameters, receptor grids, and so on, the failure to account for
fugitive emissions will still cause the model to underestimate the true impacts from
Nucor. Notwithstanding all the other modeling defects, Nucor lias not demonstrated
that it will not cause or contribute to an exceedance of a PSD increment or NAAQS.
Nucor should be required to provide impact analyses with correct data, include stack
parameters, and LDEQ should make the revised analyses available for public review
and comment at an additional public hearing.

Many particulate matter (“PM” and “PM10”) fugitive emission sources are not
included in any of Nucor’s air quality impact modeling, including the dock
loading/unloading gantry cranes (sources DOC-101 and DOC-102), paved and
unpaved roads (sources FUG-101 and FUG-102), various material conveyors (FUG-
103), and coal, iron ore, flux, pig iron, granulated slag, sinter, coke breeze and mill
scale storage piles (sources PIL-101 to PTL.-108). See Third Zannetti Aff.,, § 9. This
omission leads to significant underestimation of PM10 emissions and downwind
concentrations. Id. Fugitive emissions are released near ground level with practically
zero vertical release velocity, and therefore settle relatively close fo the emitting
facility, 1.e. Nucor. /d. This will cause a pollution impact, which could be
significant, at the Zen-Noh grain export facility, because Zen-Noh is adjacent to and
often downwind of Nucor. /4. In Dr. Zannetti’s expert opinion, Nucor’s failure to
model the impact of fugitive PM 10 emission sources makes it impossible for the
public, LDEQ and EPA to reliably determine whether Nucor’s emissions will cause
or confribute to an exceedance of a PM10 NAAQS or PSD increment. Id. Moreover,
federal PSD regulations require proposed iron and steel mills, coke ovens and sinter
plants, include fugitive emissions in every aspect of the PSD analyses, including the
air quality impact analyses, BACT analyses, source descriptions and other source
impact analyses. See, e.g., 40 C.F.R. § 52.21(b)(20)(vii) (Dec, 19, 2008). LDEQ
does not have discretion to excuse Nucor from the requirement to consider fugitive
emissions in its air quality impact analyses. Nucor should be required to provide air
quality impact analyses, top-down BACT analyses, and other impact analyses
accounting for all sources, including fugitive emissions, and LDEQ should make the
revised analyses available for public review and comment at an additional public

hearing.
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Nucor’s air quality impact modeling does not account for enmissions of sulfur dioxide
(“S02”), PM10 or any other pollutant during heat recovery steam generating
(“HRSG”) unit maintenance events or flue gas desulfurization (“FGD”) unit
maintenance events. See Third Zannetti Aff., 9 10. The coke ovens associated with a
particular HRSG will emit through the HRSG bypass vent when that HRSG unit is
down for maintenance. In addition to HRSG maintenance events, all coke ovens in a
given battery will vent through the five HRSG bypass vents in that battery when the
FGD unit associated with that battery is down for maintenance. The heat recovery
coke oven process -- the type Nucor proposes to construct -- “exhibit very unique and
challenging conditions™ that require enhanced preventative maintenance to combat
the damaging and corrosive effects of high temperatures and “abnormally high levels
of SO3 and HCl acid gases.” See May 12, 2007 e-mail from Mark Dutchess, Harmon
Research-Cottrell, Inc., to Alan P. Christopher, attached as Exhibit 15 hereto. Based
on its experience with this type of installation, the FGD vendor recommends that heat
recovery coke oven FGD units be taken out of service for up to seven days of
preventative maintenance every year. /4. Air pollution control authorities in Illinois
and Ohio -- two states with much more experience with coal-fed coke ovens than
LDEQ has -- require emissions during FGD maintenance events to be specifically
addressed in PSD permnits and accounted for in air quality impact modeling. See PSD
Permit No. 06070020, issued to Gateway Energy & Coke Company, LLC, attached in
relevant part as Exhibit 16 hereto (limiting FGD maintenance emissions to 120 hours
-- 5 days -- per year); repoit of Revised Air Quality Dispersion Modeling for the
Proposed SunCoke Energy Middletown Coke Company, July 2008, attached in
relevant part as Exhibit 17 hereto. .

There are five HRSG units per coke oven battery, and each will be shut down for at
least 12 days per year for scheduled maintenance. During an HRSG maintenance
event, the HRSG bypass vent is permitted to emit 752.49 pounds per hour of SO2,
373.7 pounds per hour of PM10, and 153.7 pounds per hour of nitrogen oxides
(“NOx”). During an FGD unit maintenance event, the coke battery will vent
uncontrolled through the five HRSG bypass vents a total of 3,762.45 pounds per hour
S0O2, 1,868.5 pounds per hour PM16, 768.5 pounds per hour NOx, and other
pollutants Nucor did not fully characterize. Each HRSG bypass vent will emit
between 108.35 tons per year (“TPY™) SO2 and 53.81 TPY PM10 -- if the HRSG
maintenance shutdown coincides with a five-day FGD maintenance shutdown -- and
153.51 TPY SO2 and 76.23 TPY PM10 if the HRSG shutdown does not coincide
with the FGD shutdown. Therefore, each coke oven battery at Nucor will emit
541.75 to 767.55 TPY SO2, 269.05 to 381.15 TPY PM10, and 110.66 to 156.77 TPY
NOx, while the HRSG units or FGD unit are shutdown for maintenance. Bach HRSG
bypass vent 1s a major source for maintenance emissions.

Initial -- incorrect -- emission estimates from a single HRSG bypass vent were
included in the May 2008 modeling analysis but were not included in the September
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2008 modeling analysis. See Third Zannetti Aff., § 10. Nucor did not consider the
HRSG bypass vent emissions in the September 2008 air quality impact analysis. Id.,
19 5, 10. In effect, therefore, Nucor never considered the impact of maintenance
emissions from the HRSG bypass vents. Nucor also never modeled emissions from
the HRSG bypass vents during an FGD maintenance shutdown. /d., 9 10. These
omissions lead to significant underestimation of SO2, PM10, and lead emissions and
downwind concentrations. /4. These emissions will cause an air pollution impact,
which could be significant, at the Zen-Noh grain export facility because Zen-Noh is
adjacent to and often downwind of Nucor. /4. In Dr. Zannetti’s expert opinion,
Nucor’s faiture to model the impact of these maintenance emissions makes it
impossible for the public, LDEQ and EPA to reliably determine whether Nucor’s
emissions will cause or contribute to an exceedance of an SO2, PM10 or lead
NAAQS or PSD increment. /d. Nucor should be required to model and report the air
quality impact of all sources, including all fugitive emissions and all maintenance
emuissions, and LDEQ should make the revised analyses available for public review
and comment at an additional public hearing.

95.  The receptor grids in Nucor’s source impact analyses do not conform to EPA and
LDEQ PSD modeling guidance. According to EPA, “Receptor sites for refined
modeling should be utilized in sufficient detail to estimate the highest concentrations
and possible violations of a NAAQS or a PSD increment. In designing a receptor
network, the emphasis should be placed on receptor resolution and location, not total
number of receptors. The selection of receptor sites should be a case-by-case
determination taking into consideration the topography, the climatology, monitor
sites, and the results of the initial screening procedure.” 40 C.F.R. Part 51, Appendix
W, § 7.2.2. LDEQ’s Air Quality Modeling Procedures, § 5.6, further provides: “If
the maximum concentrations are located in areas where the receptor spacing is greater
than 100-m, a 100-m receptor grid should be placed around the maximum
concentration to ensure the maximum concentration location is accurately
identified.” (emphasis added). Notwithstanding all the other defects in Nucor’s air
quality impact modeling, Nucor did not design the receptor grids to unsure that the
maximum concentration location is accurately identified. According to the model
output files Nucor submitted to EPA, the maximum concentrations are located in
areas where the receptor spacing is greater than 100-m and as much as 1,000-m. If
Nucor had designed the receptor grids to identify the maximum ambient
concentrations of each pollutant, Nucor’s own defective modeling could have
demonstrated that Nucor will cause an exceedance of an NAAQS or PSD increment.
This defect is cumulative with all the other defects in Nucor’s impact analyses; that
is, 1f Nucor corrects the defective stack parameters, and accounts for fugitives and
maintenance emissions, and so on, the failure to design receptor grids to identify
maximum impacts will still cause the model to underestimate the true impacts from
Nucor. In addition, if Nucor corrects all the defects, the model could demonstrate
that maximum impacts for one or more pollutants occur on or near Zen-Noh’s
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property. Nucor has not demonstrated that its emissions will not cause or contribute
to an exceedance of a PSD increment or NAAQS. Nucor should be required to
provide impact analyses accounting for all sources, including fugitive emissions and
maintenance emissions, and LDEQ should make the revised analyses available for
public review and comment at an additional public hearing.

The permits should be revised to incorporate limits on the maximum number of hours
per year that the coke ovens may emit through each HRSG bypass vent when the
HRSG unit is shut down and, separately, when the FGD unit is shut down, similar to
the operating limits incorporated into the Gateway Energy and Coke Company
permit. See Exhibit 16.

The applicant must “1. have no history of environmental violation(s) that
demonstrates to the department an unwillingness or inability to achieve and maintain
compliance with the permit for which the application is being made, unless the
department determines that the applicant’s history of environmental violations can be
adequately addressed by permit conditions; . . . and 4. if under a compliance schedule,
be making satisfactory progress in meeting the conditions of the compliance
scheduled.” La. Admin. Code § 33:1.1701(A) (emphasis added). LDEQ may also
deny the application. La. Admin. Code § 33:1.1701(B). For major sources of toxic
air pollutants that, like Nucor, have not been operating in Louisiana for at least five
years, the permit application must include “a listing of all enforcement actions taken
against the owner or operator for violations of United States federal or state
environmental laws or regulations.” La. Admin. Code §§ 33:IIL.517(D)(12;
33:1L5111(B)(3)(e). This statement must be certified by a responsible corporate
officer, and the applicant has a duty to supplement or correct an incomplete or
inaccurate compliance cextification “upon becoming aware of such failure [to submit
any relevant facts] of incoirect submittal,” and to provide additional information to
address issues that become applicable after the application becomes final but before
the proposed permit is issued. La, Admin. Code §§ 33:111.517(B)-(C). Based on
information available on compliance databases maintained by EPA and state
environmental authorities, Nucor’s certification on May 12, 2008 was not accurate at
that time or when LDEQ issued the draft permits on October 15, 2008, and is not
accurate now.

a. Stack testing conducted May 8, 2008 at Nucor’s steel mill in Crawfordsville,
Indiana indicated that emissions of hydrogen chloride (“HCI) and the
collection efficiency of the HCI scrubber violate conditions in the mill’s Part
70 permit and 40 CFR 63 Subpart CCC, resulting in the issuance of Notice of
Violation No. 2008-18075-A on November 3, 2008.

b. According to EPA’s ECHO database, the Nucor Steel Kankalkee plant in
Bowrbonnais, Illinois violated (i) PSD during every quarter between April



Louisiana Department of Environmental Quality
January 28, 2009

Page 8

h.

2007 and December 2008, for which EPA has lead enforcement, and (i1) the
Clean Water Act (“CWA”) during every quarter between October 2007 and
December 2008.

According to EPA’s ECHO database, the Nucor Steel — Jewett plant in Jewett,
Texas violated (i) the Texas state implementation plan during every quarter
between January 2006 and December 2008, and (i) the Resource
Conservation & Recovery Act (“RCRA”) during every quarter between
January 2006 and December 2008.

According to EPA’s ECHO database, the Nucor’s Vuleraft plant in Norfolk,
Nebraska violated the Emergency Planning and Community Right to Know
Act (“EPCRA™) by failing to file toxic chemical release forms for 2004, 2005
and 2006, which resulted in an enforcemient action that was not closed until a
final order was issued on September 3, 2008.

The Texas Port Recycling LP scrap processing plant, a division or subsidiary
of Nucor’s David J. Joseph subsidiary, was the subject of a fonmal CAA new
source review enforcement action in 2008, TECQ docket number 2008-0008-
AIR-E, which was not resolved until an order was mailed on December 1,
2008.

According to EPA’s ECHO database, the Western Metals Recycling scrap
processing plant in Salt Lake City, Utah, a division or subsidiary of Nucor’s
David J. Joseph subsidiary, is the subject of formal enforcement action
number CAA-08-2008-0029, issued September 30, 2008.

According to EPA’s ECHO database, the Nucor Steel — Arkansas plant in
Blytheville, Arkansas, violated the CWA during every quarter between
January 2007 and March 2008 and between July 2008 and September 2008.

According to EPA’s ECHO database, the Nucor Steel Marion plant in Marion,
Ohio was the subject of four formal and two informal enforcement actions
between July 2004 and November 2007.

Nucor was fined $13,750 by the state of South Carolina in 1999 for violating
state air pollution limits for sulfur dioxide at its Berkley County, South
Carolina plant.

According to the Nebraska Department of Environmental Quality, the Nucor
Steel plant near Norfolk, Nebraska violated the CAA between May 1995 and
February 1999 because Nucor constructed a major modification without

obtaining a PSD permit. By applying for and obtaining a permit for a minor



Louisiana Department of Environmental Quality
January 28, 2009

Page 9

97.

modification instead of a PSD permit, Nucor avoided the requirements to
install BACT, demonstrate that NAAQS would not be violated by the
modifications, analyze air quality in the area of the Nucor facility, analyze in
detail the Nucor facility and its design and operation, and analyze impacts,
other than air quality, to the surrounding area. To resolve these violations,
Nucor agreed to pay a $750,000 civil penalty, to contribute $200,000 for a
supplemental enviroimental project, and to install, maintain, and operate an
air quality monitoring network in the area.

] In 2000, Nucor entered into a consent decree with the U.S. Department of

Justice, EPA and the states of Nebraska, Arkansas, Utah and South Carolina
to resolve numerous alleged violations, including violations of PSD permit
requirements and hazardous waste management laws, and contamination of
soil and groundwater. The settlement involved Nucor facilities in seven
states. Nucor agreed to pay a penalty of $9 million and to test and -- if
successful, install-- control technologies Nucor proposes not to install at the
proposed pig iron plant.

Even if Nucor had disclosed all these violations and enforcement actions in its
application, and there is no disclosure in the public record, they demonstrate that
Nucor is not qualified to receive any environmental permits in Louisiana. Nucor’s
incorrect certification and failure to submit a revised certification when violations and
enforcement actions ensued after May 12, 2008, further discredit Nucor’s compliance
demonstrations and highlight Nucor’s unfitness to receive a permit. LDEQ might not
have known about any or all of Nucor’s noncompliance history, and certainly did not
put Nucor’s history in the public record. However, if LDEQ did know, LDEQ
nonetheless failed to explain its rationale for determining that Nucor is qualified to
receive the permits, despite Nucor’s on-going history of noncompliance. Either way,
Nucor should be required to fully and in good faith disclose its compliance history,
and LDEQ should explain its rationale for finding that Nucor is ot is not qualified to
receive the permits. Last, the public should be given an opportunity to review and
comment on Nucor’s compliance history and LDEQ’s determination at a public
hearing.

LDEQ’s has no discretion to determine that compacted coal and flat car pushing are
BACT for coke oven charging and pushing emissions. LDEQ cannot set a MACT
standard that is less stringent than those promulgated by EPA. 42 U.S.C. §
7412(1)(1). The discretion to determine that an “inherently lower emitting process” is
BACT does not authorize LDEQ to circumvent an applicable MACT standard. In
other words, an inherently lower emitting process cannot be BACT if there is an
applicable MACT standard, unless the inherently lower emitting process complies
with all the requirements of the MACT standard. “The fact that a given production
technology may be ‘inherently’ lower polluting than other technologies does not end
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a BACT analysis; nothing in the CAA or PSD regulations indicate that facilities
utilizing lower polluting technologies should not be required to meet all applicable
BACT requirements.” In re General Motors, Inc. Permit No. MI-209-00, 10 E.A.D.
360 (E.A.B. 2002); see also NSR Manual. The MACT standards for non-recovery
coke oven batteries are set forth in 40 C.F.R. 63 Subparts L and CCCCC. Nucor may
not construct -~ and LDEQ may not authorize -- the pig ivon plant untess LDEQ
determines that the source will comply with those standards. 42 U.S.C. § 7412(i).
Nucor and LDEQ have no experience with nonrecovery coke ovens to support any
request or determination to apply any standard or work practice less stringent than the
standards promulgated by EPA. The Part 70 Permit should be revised, for the coke
battery charging operations, to reflect the applicable requirements, in 40 C.F.R. §
63.303(b)(2), that the owner or operator install, operate and maintain an emission
control device for the capture and collection of emissions in 2 manner consistent with
good air pollution control practices for minimizing emissions from the charging
operation. The Part 70 Permit should be revised, for the coke battery pushing
operations, to reflect the applicable requirements, in 40 C.F.R. § 63.7290(a), that a
mobile control device that captures emissions during travel will be used, and the
applicable operating limits in § 63.7290(b).

The Part 70 Permit should be revised, for the coke battery charging operations, to
reflect the applicable requirement, in 40 C.E.R. § 63.303(d)(4), that the owner or
operator shall develop and implement written procedures for adjusting the coke oven
uptake damper to maximize oven draft during charging and for monitoring the oven
damper setting during each charge to ensure that the damper is fully open.

The Part 70 Permit should be revised, for the coke battery pushing operations, to
reflect the applicable requirements, in 40 C.F.R. § 63.7293, that ovens must be
visually inspected prior to pushing and that ovens not be pushed unless the visual
inspection indicates that there is no smoke in the open space above the coke bed and
that there s an unobstructed view of the door on the opposite side of the oven.

The Part 70 Permit should be revised, for the MEROS sinter vent stack, to reflect the
applicable requirements, in 40 C.F.R. § 63.7810(b), that the owner or operator must
prepare and operate at all times according to a written operation and maintenance
plan for each capture system or control device subject to an operating limit in §
63.7790(b), and must include the listed elements.

The Part 70 Permit should be revised, for the MEROS sinter vent stack, to reflect the
applicable requirements, in 40 C.F.R. § 63.7790(d) and § 63.7831(e), regarding
control of o1l content in the feedstock or VOC emissions from the windbox.

The Part 70 Permit should be revised, for the coke quench towers, to indicate the
sources of “acceptable makeup water” for use in the coke quenching operations. 40
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C.F.R. § 63.7295(a)(2) defines “acceptable makeup water” to include river water,
stormwater runoff, non-contact cooling water, scrubber water from coke pushing
operations, and wastewater that has been treated and complies with the categorical
pretreatment standard. Nucor has committed to zero discharge of wastewater, and to
reuse all wastewater generated by the facility, but not every wastewater generated by
the facility will be “acceptable makeup water,” for example blowdown from the
MEROS system or blast funace wet scrubbers. The presence of unacceptable
makeup water, and the plant’s commitment to re-use all wastewater, creates the
inference that unacceptable makeup water may be used in the coke quenching
operations. To measure and ensure continuous comphance, and to facilitate
enforcement with this provision, the Part 7 Permit should be revised to identify the
acceptable sources of makeup water for the coke quenching operations.

The PSD and Part 70 Permits indicate LDEQ’s determination that BACT for SO2
emissions from the coke oven flue gas desulfurization stacks should be > 90% capture
efficiency when the 6-month rolling average concentration of sulfur in the coking
coal is < 1%, and > 91% capture efficiency when the 6-month rolling average
concentration of sulfur is > 1%, to be recorded on a weekly basis. The PSD Permit
indicates that BACT should also include a limit of no more than 1.3% sulfur in the
coal, but the Part 70 Permit does not incorporate this requirement. BACT is ordinarily
expressed as a numeric emissions limit, such as pounds of pollutant per unit of
production. A design, equipment, work practice, or operational standard, or
combination thereof, may be prescribed as BACT only if LDEQ determines that it is
“not feasible to prescribe or enforce an emission standard,” 42 U.S.C. §§
7412(g)(2)(B) and (h), i.e. that technological or economic limitations on the
application of measurement methodology to a particular emissions unit would make
the imposition of an emissions standard infeasible. See La. Admin. Code §
33:11.509(B). LDEQ did not make any findings necessary to prescribe a BACT
standard composed in part on the 6-month rolling average sulfur content in the coal.
Rather, this standard reflects only Nucor’s request for flexibility to purchase coal with
varying sulfur contents. There is no reason why BACT for coke oven FGD stack
SO2 emissions should not be expressed as a numeric emissions limit applicable at all
times. This numeric emission limit should also incorporate, i.e. be based on, a
maximum allowable sulfur content in the coal. The numeric emission limit should be
based on no more than 1.0% sulfur in the coal and no less than 92% control efficiency
by the FGD system. A numeric emission limit calculated thusly will provide Nucor
operational flexibility to balance coal quality and FGD efficiency without exposing
the surrounding area to unknown SO2 emission rates, and will allow continuous
compliance assurance. Compliance with the emissions limit should be based on
direct measurement, not an estimated control efficiency and a 6-month rolling
average that cannot be known until months later.
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As noted in comment 94 above, an entire coke oven battery will vent through the
HRSG bypass vents during the four to seven day annual FGD maintenance shutdowns
recommended by an FGD vendor based on the operating conditions and the
experience with FGD systems at heat recovery coke plants. During an FGD unit
maintenance event, the coke battery will vent uncontrolled through the five HRSG
bypass vents a total of 3,762.45 pounds per hour SO2, 1,868.5 pounds per hour
PM10, 768.5 pounds per hour NOx, and other pollutants Nucor did not fully
characterize. Standing alone, FGD maintenance events will be major sources of SO2,
PM10 and NOx emissions and require full PSD treatment. Tn addition to an analysis
of control technologies to reduce emissions during HRSG maintenance events, the
BACT analysis for the coke ovens should include an analysis of control technologies
to reduce emissions during FGD maintenance events. The economic feasibility
analysis for technically feasible control options should be based on the total cost to
remove pollutants from the coke oven exhaust, not the cost to remove the incremental
emissions during HRSG and FGD maintenance events.

The Environmental Assessment Statement should address Nucor’s decision to
relocate a state-of-the-art, “clean” direct reduction iron (“DRI”) facility from
Convent, Louisiana to Trinidad, and less than three years latér replace the Convent
DRI facility with a much, much dirtier integrated pig iron facility with coke ovens
and blast fumaces. American Iron Reduction constructed the Convent DRI facility in
1997 and started production in 1998. The plant was located southeast of Romeville,
less than one-half mile from the proposed Nucor pig iron property. The facility had a
capacity of 1.2 million tons of DRI per year, and was permitted to emit 79.01 TPY
PM10 and 28.52 TPY SO2. See PSD Permit No. PSD-LA-596(M-1). Nucor’s
proposed pig iron plant will produce five times as much iron but will eniit 21 times
more PM10 and 175 times more SO2 than did the DRI facility. After moving the
Convent DRI production equipment to Trinidad, Nucor expanded the capacity of the
facility from 1.2 million tons per year to 1.6 million tons per year. Asrecently as
November 3, 2008, Nucor appeared at an industry conference, Scrap Substitutes &
Alternative Ironmaking V, to boast about the money Nucor saved by relocating the
Convent DRI production equipment to Trinidad, and the production records set by the
Trinidad facility. The “IT Questions” require LDEQ to evaluate alternative [ocations
and processes for a new facility. Nucor found an alternative location for the clean
DRI process -- Trinidad -- and an alternative process for Convent, but this integrated
pig iron process is two orders of magnitude dirtier than the DRI process that Nucor
took out of Convent. This is not the direction LDEQ should talke to fulfill its role as
the public trustee for the environment.

EPA and the United States Fish and Wildlife Service (“FWS”) are of the same
opinion as Dr. Zannetti, that Nucor’s air quality impact analyses do not demonstrate
Nucor will not cause an exceedance of an NAAQS or PSD increment because, among
other things, Nucor did not include maintenance emissions from the HRSG bypass
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vents.? During a November 17, 2008 conference with EPA and LDEQ, Nucor
commiitted to provide revised air quality impact analyses to LDEQ and EPA, which
would include all maintenance emissions. EPA and FWS also strongly recommend
that LDEQ provide a new comment period for FWS, EPA and the public to evaluate
the revised air quality impact analyses, the revised air permit application, and the
preliminary determination. Zen-Noh has been told that Nucor provided some revised
air quality impact analyses to LDEQ and EPA in December 2008, but those analyses
have never been made available to the public for review or comment. The CAA and
SIP require an applicant for a PSD permit to provide, among other things, a source
impact analysis demonstrating that the emissions from the new facility will not cause
or contribute to air pollution in excess of any NAAQS or PSD mcrement. 42 U.S.C.
§ 7475(2)(3); 40 C.F.R. § 52.21(k); La. Admin. Code § 33:1IT.509(K). The results of
the source impact analysis “shall be available at the time of the public hearing on the
application for such permit.” 42 U.S.C. § 7475(e)(2)-(3). The PSD permit may not
be issued unless “a public hearing has been held with opportunity for interested
persons . . . to appear and submit written or oral presentations on the air quality
impact of such source, alternatives thereto, conirol technology requirements, and
other appropriate considerations.” 42 U.S.C. § 7475(a)(2); La. Admin. Code §
33:111.509(Q)(2)(e). The public, including Zen-Noh, did not have an opportunity to
appear at the November 20 public hearing and present written or oral comments on
the revised air quality impact analyses that takes into account all permitted
maintenance emissions or the model input and output files that support the air quality
impact analyses for the Mill. LDEQ should make all air quality impacts of the Mill,
including the revised air quality impact analyses that take into account all
maintenance emissions and all model input and output files supporting the air quality
impact analyses, all revised or additional BACT analyses, and the revised preliminary
determination, available for public review, and provide the public an opportunity to
appear at a future public hearing to present written or oral comments.

106.  As discussed in Zen-Noh’s comments 8-~10 submitted to LDEQ on November 24,
2008, Nucor did not properly quantify emissions of several toxic air pollutants,
including sulfuric acid mist, hydrogen chloride, dioxins, furans, and hydrogen sulfide.
Emissions of these TAPs are expected to exceed the minimum emission rate
established by LDEQ. LDEQ should provide at least 30 days for public comment and
at least 30-days notice of a public hearing before granting approval for construction
or issuing any permit that would allow the construction of the sources that will emit
these compounds. La. Admin. Code § 33:1I1.5109(D).

* The FWS comments are found beginning at EDMS document #38731575 in the public record. The EPA
comments are found beginning at EDMS docwment #39219904 in the public record. Tt is noteworthy that the
FWS comments were embedded in a set of unrelated documents in EDMS and that LDEQ did not post the EPA
comments to EDMS for over a month.
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107.

108.

Carbon monoxide gases generated during operation of the blast furnace may not be
emitted unless they are burned in a direct-flame afterburner or are controlled by other
means as is approved by LDEQ. La. Admin. Code § 33:II1.1703(A). The Part 70
Permit indicates that combustion of carbon monoxide gases generated during
operation of the blast furnace in the top gas boilers (emission sources PWR-101 to
PWR-108) is approved by LDEQ. Only a fraction of the carbon monoxide gases
generated during operation of the blast furnace are bumed in the top gas boilers. The
remainder are burned in the hot blast stoves (STV-101 and STV-201) and the flare
(STV-102 and STV-202). The hot blast stoves and flare are not “direct-flamne
afterburners.” The Part 70 Permit should be revised to require either that all carbon
monoxide gases from the blast furnace be burned in the top gas boilers, or to reflect a
considered determination otherwise.

The emission standards for sulfur dioxide apply to “all . . . single point sources that
emit or have the potential to emit 5 tons per year or more of sulfur dioxide into the
atmosphere.” La. Admin Code § 1502(A)(3). For any single point source that has the
potential to emit 5+ tons per year of SO2, it is unlawful to discharge gases containing
greater than 2,000 ppm SO2, averaged over three hours, or any applicable NSPS or
NESHAP standard, whichever is more stringent. § 1503(C). “Single point sources
that emit or have the potential to emit less than 250 tons per year of sulfur compounds
measured as sulfur dioxide may be exempted from the 2,000 ppm(v) limitation by the
administrative authority.” Id. The facility must demonstrate at least initial
compliance according to established methods, § 1503(D). The facility also must
install, calibrate, maintain and operate a continuous emissions monitoring system to
demonstrate continuous compliance, § 1511(A), except for single point sources that
have the potential to emit less than 100 tons per year of sulfur dioxide. § 1511(D).

The coke pushing operations (COK-102 and COK-202) each have the potential to
emit 84.5 TPY of SO2. The cast house dust collectors (CST-101 and CST-201) each
have the potential to emit 75.8 TPY of SO2. The hot blast stove common stacks
(STV-101 and STV-201) each have the potential to emit 61.1 TPY of SO2. LDEQ
has not made a determination to exempt any of these sources from the 2,000 ppmv
SO2 concentration limitation in § 1503(C), and it would be inappropriate to do so
given the overall emissions of SO2 from the facility. The Part 70 Permit should be
revised for each of these emission sources to reflect the SO2 concentration limitation
and initial compliance determination applicable requirements in § 1503.

The coke battery FGD stacks (COK-111 and COX-211) each have the potential to
emit 1,342.68 TPY of SO2. The HRSG bypass vents (COK-105 to COK-10 and
COK-205 to COK-209) have the potential to emit 108.4 TPY over a 12-day annual
maintenance shutdown, and 153.56 TPY if the annual FGD maintenance shutdown
does not coincide with the HRSG maintenance shutdown; however, there are no
federally enforceable limits on the number of days that each HRSG bypass vent may
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operate, so each must be treated as having the potential to emit greater than 250 TPY
of SO2. The topgas boilers (PWR-101 to PWR-108) have the potential to emit 342
TPY of SO2; there is no federally enforceable limitation on what fraction of the 342
TPY may be emitted by each boiler, so all must be treated as having the potential to
emit greater than 250 TPY of SO2. The MEROS system sinter vent stack (SIN-101)
has the potential to emit 361.14 TPY of SO2. LDEQ has not made -- and given that
each has the potential to emit greater than 250 TPY, may not make -- a determination
to exempt any of these sources from the 2,000 ppmv SO2 concentration limitation in
§ 1503(C). Anyway, it would be inappropriate to do so given the overall emissions of
SO2 from the facility. The Part 70 Permit should be revised for each of these
emission sources to reflect the applicable SO2 concentration Iimitation and initial
compliance determination applicable requirements in § 1503 and the continuous
monitoring system requirements in § 1511(A).

Please feel free to contact me should you have any questions.

Sincerely,
- o .. i . .
C- A // : /
John Williams -

President, Zen-Noh Grain Ccﬁ'poration
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LOUISTANA DEPARTMENT OF ENVIRONMENTAL QUALITY (LDEQ)
CONSOLIDATED ENVIRONMENTAL MANAGEMENT, INC.
NUCOR STEEL LOUISIANA

Al Numbey 157847
Permit Number 2560-00281-V0 and PSD-LA-740
Activity Number PER20080001 and PER20080002

THIRD AFFIDAVIT OF DR. PAOLO ZANNETTY, QEP

], Dr. Paolo Zametti QEP, slate,

o

(3]

Based on my continuing review of available documents and the electronic air
dispersion modeling files pertaining to the air permitting of the Nucor Stecl Louisiana
(hercafler Nucor) proposed pig iron manufacturing facility m St James Parish,
Louisiana, in my opinion:

a) Nucor failed 10 follow standard practices of air pollution dispersion modeling
professionals regarding the structire and disclosure of their dispersion modeling
input/output (1/0) files. This makes it difficult to veadily verify the yesults Nucor
presented in their September 11 air quality impact report,

b) Nucor failed 10 include a significant number of PMI0 fugitive emissions and
PM10, SO, and lead maintenance emissions in their modeling. Because of these
omissions, the public, LDEQ and EPA cannof reliably determine whether Nucor’s
emissions will causc or contribute to an exceedance of a NAAQS or PSD
increment.

The public hearing for Nucor's permitting effort was on November 20, 2008. The
deadline for writlen public comment was on November 24, 2008. As mentioned in
my first two affidavits, we did not have air dispersion modeling files prior to these
dates o check Nucor’s air dispersion modeling, alihough these files were first
requested on November 6, 2008.

We have since received the modeling files that weye provided to LDEQ by Nucor as
of Novemiber 2008, These files are contained on thyee CDs:

o May 2008 air pernil modeling files (CDT1)
e August 2008 air permut modeling files (CD2)
o Scptember 2008 air permit modeling files (CD3)

CD! contaius the modeling /O files for Nucor’s May 2008 Initial Tide 70 Air

Permil Report. The existence of this CD was noted in Appendix F-3 of this report.
CD2 and CD3 comain the modeling [/O files velating to the vesults presented in lhe
September 1), 2008 “Addendum No. 27 letter from Nucor to LDEQ. The existence
of CD3 was noted in Appendix F of this letler, however the existence of CD2 was
not mentioned in this tetler in any publicly available document we have exantined.

o T )
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hy Glass 11 NAAQS and PSD air permit modeling, a complete air dispersion permit
modeling consisls of modeled concentrations from two groups of emission sources.
The first are the emission sources of the new facility applying for permit. The second
are the emission sources from surrounding facilities. The model input file must cnable
the revicwer, upon re-running the model, (o output both the pollutant concentralions
due to the new facility alone and due to all sowrces collectively at all receprors in the
modeling domain for the entire time period of interest (usually five years). This will
enable the reviewer (0 determine whether the new facility’s contribution to the total
concentration cxceeds the “Level of Significant Impact” at receptors where the total
concentration exceeds an NAAQS or PSD increment'. The modeling 1/0 files
submitted by the new facility must enable its contribution to any NAAQS or PSD
excecdances (o be verified by the reviewer without additional caleulation.

My associales and T have reviewed the modeling files provided by Nucor 10 LDEQ.
The Nucor emission sources and rates were revised by Nucor 1 September 2008,
after Nucor's original May 2008 modeling files. No single modeling file provided by
Nucor, however, accounts for the surrounding facility emissions and the revised
emission rates used by Nucor in September 2008. Instead, the CD2 and CD3
modeling input files contain only the revised Nucor emission sources and rates. The
emission sources for surrounding facilities are only conlained i the original CD]
modeling input files.

The standard practice among air dispersion modelers is to include all the gmission
sources — the permitied facility emissions and the surrounding facility cmissions - in
a single input file. Nucor’s faiture o follow the standard praclice makes it difficult for
even a dispersion modeling expert o readily verify the results Nucor presented in
their September 11 air quality impact reporl.

The form of the modeling /O files provided by Nucor is therefore inappropriare for
public review and comment under PSD.

Future subniissions of modeling results and their corresponding /0 files by Nucor
should be contained o a single complete report containing all neeessary modeling
vesules, and on a complete CD (or CDs) in which all input files contain both the
appropriate Nucor and swrounding facility sources.

Many PM and PM 10 fugitive source emissions are not included in Nucor’s modeling,
including the dock loading/unloading gantry cranes (sources DOC-101 and DOC-
102), paved and unpaved roads (sources FUG-101 and FUG-102), various conveyoy
fugitives (FUG-103), and coal, iron ore, flux, pig iron, granulated slag, sinter, coke
breeze and mitl scale storage piles (sources PIL-101 to PIL-108). This omission leads
to significant underestimation of PM10 emissions and downmwind concentralions.
Fugitive emissions are released near gromd level at praciically zero vertical release
velocily, and therefore settle relatively close Lo the emitting facility. This will cause a
pollution impact, which could be significant, at the Zen Noh grain exporl facility
because Zen Noh is adjacent to and often downwind of Nucor. Because of the lack of

' The vajue of the NAAQS standard, the PSD standard and Leve! of Significant Impact arc listed Tor each
crileria aiy pollutant in Table 2-t of e LDEQ Air Madeling Guidance document “Alr Quality Modeling
Procedure”, Louistana Department of Environmental Quality, August 2006,
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fugiive PMI10 sources in Nucor's modeling, the public, LDEQ and EPA camot
reliably determine whether Nucor’s emissions will cause or contribulc (o an
exceedance of a PM10 NAAQS or PSD increment,

10. Emissions from coke oven HRSG by-pass vents werc included in the May 2008
madeling analysis, but were not included in the September 2008 air quality impact
analysis. Only the surrounding facility emissions from the May 2008 analysis were
uged in the September 2008 analysis. Furthermore, emissions from coke ovens during
FGD majntenance events were never included in any of Nucor's modeling analysis.
These omissions lead to sigmificant underestiination of SO, PM10 and lead emissions
and downwind concentrations. Maintenance emissions are large because they are
uycontrolled by pollution confrol equipment. These emissions will cause an air
pollution impact, which could be significanl, at the Zen Noh grain export facility
because Zen Noh is adjacent to and often downwind of Nucor. Because of the lack of
camplere and up-to-date inclusion of maintenance emissions in Nucor's modeling, ihe
public, LDEQ and EPA cannot reliably determine whether Nucor’s emissions will
causc or contribule to an exceedance of a SO, PMI0 or lead NAAQS or PSD
merement,

I'hereby certify under penalties of perjury that the foncgomﬂ,rx;q reseniations are true (o

the best of my knowledge. 7
27 ‘_/g?_‘/y. ;:’a‘ruf ) -A_.ﬁl&é)

Date 7/ Dr. Paolo Zannetli, QEP
President, EnviroComp Consulting, Inc.

State of California, County of Alameda :
Subseribed 5nd sworn 1o {or alfiomsg) before me on this L

Z2-dny of Jesya:, 00 by, fqg}_g____ : C_hawte e
Zravnesty o : e
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PACK, DELAUNA

From: DUTCHESS Mark [Mark Dutchess@hamonusa com]
~Sent:  Saturday, May 12, 2007 11:42 AM
To: ALLEN, CHRISTOPHER P 4
Ce: PACK, DELAUNA; MOREY, STEVEN A; WIDICO Michael; PETERS James MENEZES Vivek
Subject: RE: Typical Malntenance for the Harnon FGD System

Déar Chris

Basad on HRC's exterisive installed base of wet and dry Flue Gas Desulfurization systems, HRC typically takes its core operation
and maintenance experiences and recommandations and custornizes those requirements for each new project's O&M Manual.
This approach aflows HRC to adjust future project instructions for lesscons (eamed from prior good and bad experlences and
allows the operatar to optimize the performance and service life of the equipment. Underlining this philosophy 1s the basic
concept that all machanical systems require routine inspection and maintenanoe services Ih order to achleve the maximum
reflability for each facility’s operating conditions.

’

As we have discussed on numerous occasions over the past.four (4) years, the process and operating conditions encounterad by
tha emisslons control system installed on a heat recovery coke facliity are very a-typical of those experienced at other applications
such as on conventional coal fired bollers. Coke oven facilities of this type exhiblt very unique and challenging operating
conditions which require extra O&M considerations which typically are not present on other Industry applications. In particular, the
FGD system faces significan! variances in cyclic load conditions on a 24/7 basis with swings in gas temperatures and flow rates
and acld gas concentration levels, The presence of abnormally high levels of 8O3 and HCI acld gases in addition to SO2 requires
special attention towards monitoring of equipment for corrosion and unexpected by-product bulld-up and deposits.

»

n particular, HRC's experlence at the Indiana Harbor HRCF and similar alpeit not quite as severe applications on municipaf solid
waste incinerators. indicate that the presence of high levels of HCl in the gas stream produce a tendency for enhanced internal
cofrosion problems and aiso by-product dropout and daposits. Dropout material which takes place during the swing load
operaiion 15 especfally problematic because of the hygroscppic naturg of the Calcium Chioride — GaCl2 - reaction by-product
which is iormed. Unlike conventional coal fired DFGD installations where coal fly ash dropout is light and easlly re-enfrained at
design gas flow velocity, this CaCl2 material readlly creates hardened deposits which are not re-entrained in the gas stream as
gas flow rates increase. Overtime these deposlts can alter the gas flow distribution exacerbating the drapout problem ang
eventually restricting the internal ductwork gas flow which will lead to other operating problems, including reductions In 802
removal efticlency.

0

DFGD systems ars designed for routine malnienanCe of critical operating components while the flue gas production process
remains on-line; {.e. fotary atomizers can’be exchanged on line; filter bags and cages can be inspected and replaced when
netessary, and external components such as hopper heaters, level detectors, filter bag cleaning systems, can all be Inspected
and replaced during normal operation. However, critical internal system components such as dampers, flow distribution devices,
corrosion effects and by-product dropout and deposits can ortly be determined by performing a complete internal inspection when
the: FGD system is removed frorn service. _ .

For a coal fired power plant DFGD instaliation, this intérnal Inspection is typically conducted on a yearly basis during annual plant

outages. However, In between these annual outages, quick inspections are often performed during unexpected plant forced

_ outages, particularly If known problems exist within an opsyating system. And, in the extreme where a major malfunclion ocours,
the complete power generation systern can be temporarily shut down to facllitate emergency inspectlons and repairs. Over the

past 25 plus years of DFGD system operation, these procedures have worked well for the much less challenglng coal fired

applications. ,

5/14/2007




Recognizing the axtremely challenging service encounterad by the DFGD system on coke ovar emissions traatment, HRC
endorses a very aggressive praventative maintenance prograrm for this type of squipment. This preventative malntenance
progeam should be geared to productng optimurh pertormance for the remalinder of the operating year, and maximum the effectlve
service life of all components. HRC's racommendations include seml-annual and annual complete internal inspections. The
semi-annual outage should encompass a minimurn of one (1) or two (2} days tq confirm proper operation, resolve small operating
issues, and develop service plans for the annual oulage time. The annual outage would likely encompass two (2)-to five (5) days
to pertorm a thorough Internal inspection and complete malntenance work Identified earlier-or at tha time.of the outage.

»

Again, HRG views these planned outage events as realistic preventative maintenance procedures specific to this unique
application which witl maX1mum the overall operation and emissmns performance of the DFGD system throughout its long service

llfe

Please give me a ring to discuss these recommendations at your earliest convenience.

o

Best regards,

Mark

Mark S. Duichess

Hamon Research-Cattrell, Inc.
542 Cuymberland Streef '
Suite 1E 7
Lebanon, PA 17042
Telephone: 717._-274-71.88
Mobile: 717-507-7293

FAX: 717-274-7085 ‘ I

From: ALLEN, CHRISTOPHER P [mailto:CPALLEN@sunocoinc.com] -
Sent: Friday, May 11, 2007 9:42 AM

To: DUTCHESS Mark

Cc: PACK, DELAUNA; MOREY, STEVEN R

Subject: Typical Maintenance for the Hamon FGD System

Marl,

5/14/2007



217/782-2113

CONSTRUCTION PERMIT - PSD APFROVAL
NESHAP SOURCE - NSPS SOURCE

PERMITTEE

Gateway Energy & Coke Company, LLC
c/o SunCoke Company

Attn: Delauna Pack

Parkside Plaza

11400 Parkside Dxrive

Knoxville, Tennessee 37934

Application No.: 06070020 I.D. No.: 119040ATN
Applicant’s Designation: Date Received: July 11, 2006
Subject: Heat Recovery Coke Plant

Date Issued: March 13, 2008

Location: Bdwardsville Road, Granite City

This Permit is hereby granted to the above-designated Pexmittee to CONSTROCT
emission source(s) and/or air pollution control equipment consisting of a
heat recovery coke plant, as described in the above-referenced application.
This Permit is Bubject to standard conditions attached hereto and the
following special condition(a}:

In conjunction with this permit, approval is given with respect to the federal
requlations for Preveution of Significant Deterioration of Air Quality (PSD) for
the above referenced project, as described in the application, in that the
Illinois Environmental Protection Agency (Illinois EPA} finds that the
application fulfills all applicable requirements of 40 CFR 52.21. This approval
is issued pursuant to the federal Clean Air Act, as amended, 42 U.S.C. 7401 et.
seq., the federal regulations promulgated thereundex at 40 CFR 52.21 for
Prevention of Significant Deterioration of Alr Quality (PSD), and a Delegation
of Authority agreement between the United States Environmental Protection Agency
and the Illinois EPA for the administration of the PSD Program. This approval
becomes effective in accordance with the provisions of 40 CFR 124.15 and may be
appealed in accordance with the provisions of 40 CFR 124.19. This approval is
also based upon and subject to the findings and conditions which follow:

If you have any questions on this permit, please contact Jason Schnepp at
217/782-2113.

Edwin C. Bakowski, P.E. Date Sigmed:
Acting Manager, Permit Section
Division of Air Pollution Control

ECB:JMS:jws

ca: Region 3
Lotus Notes
CES
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1.0 LIST OF ABBREVIATIONRS AND ACRONYMS COMMONLY UBED

BACT Best Available Control Technology

CAAPP Clean Air Act Permit Program

CFR Code of Federal Regulations

cO Carbon Monoxide

decm Dry Standard Cubic Meters

-| dscE Dry Standard Cubic Feet

F Pahrenhelt

g Grains

H,S0, Sulfuric Acid

HAP Hazardous Air Pollntant

hr Hour

HRSG Heat Recovery Steam Generator

IaC TIllinois Administrative Code

I.D. No. Identification Number of Source, assigned by Illinoisg EPA

Illinois EPA | Illinois Environmental Protection Agerncy

LAER Lowest Achievable Emission Rate

1h Pound

mg Milligram

mo Month

mmBtu Million British Theymal Units

MSSCAM Major Stationary Sources Construction and Modification (35
Part IAC 203), also known as Nonattainment New Source Review
(NA NSR)

NESHAP National Emission Standards for Hazardous Air Pollutants

NO, Nitrogen Oxides

NSPS New Source Performance Standards

PM Particulate Matter

PM;o Particulate matter with an aerodynamic diameter less than or
equal to a nominal 10 microng as would be measured by
applicable testing or woniltoring methods

PM, 5 Particulate matter with an aerodynmamic diameter less than or
equal to a nominal 2.5 microns as would be measured by
applicable testing or monitoring methods

P5D Prevention of Significant Deterloration (40 CFR 52.21)

scf Standard Cubic Feet

scm Standard Cubic Meter

S0, Sulfur Dioxide

USEPA Onited States Environmental Protection Agency

VOM Volatile Organic Material

Yy Yeax
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Doors: The pressure in each oven or in a
common battery tuunnel shall be maintained at a
negative pressure consistent with the NRSHAP
for doors.

Charging: Charging operations shall be
controlled by a baghouse with traveling hood
consistent with the NESHAP for charging
operations (See also Condition 4.1.3-1{b).)

Pushing: Pushing operations shall be
controlled by a mobile hood with a multicyclone
consistent with the NRSHAP for pushing
operations. (See also Condition 4.1.3-2(a).)

Coking: Combustion gases from the coking
process shall be routed to the HR8Ga controlled
by the spray dryer/fabric filter system, except
(1) during inspection and malntenance of HRSGs,
which shall comply with Condition
4.1.5({a) (1) (D) (1) below, (2) during luspection
and maintenance of the spray dryer/fabric
filtex system, which shall comply with
Condition 4.1.5(a) (i) (D) (2) below, and (3)
monthly verification of operability of the lids
for the waste heat stacks. The total duration
of venting through waste heat stacks, with
coking gases not controlled by the spray
dryer/fabric filter aystem, shall not exceed
1872 stack-hours per 12-month rolling period
{(average 312 hours for the six waste heat
stacka) . These bypass periods and appropriate
operation durivng periods of bypass shall also
be addressed by the Startup Shutdown and
Malfunction (S8M) Plan required for the plant
by 40 CFR 63.6(e).

1. Combustion gases shall not be vented to
the waste heat Btacks for more than 192
hours per calendar year per vent stack.
There shall be no more than one waste
heat vent stack in use at any time. For
these periods, the charge rates to the
ovens affected by the bypass shall be
reduced in accordance with the SSM Plan.

2. Combusgstion gases shall not be vented to
the gix individual waste heat stacks
during inspection and maintenance of the
spray dryex/fabric filter system fox more
than 120 hours per calendaxr year. During
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1i.

this period, the charge rates to the
ovens shall be reduced in accordance with
the SS8M Plan, which at a minimum shall
provide that the average charge rate
shall be no more than 42.5 tons wet coal
pex oven.

The filter material in the filter system for
the main stack shall be a membrane material,
micro-fiber material, micro-fiber capped
composite material or other similar filter
material that has enhanced performance for
collection of fine particulate as compared to
conventional woven or felt filter material.
The filter material shall also have been
demonstrated to provide greater than 99.99
percent reduction in emissions of filterable
PM, 5 or such better performance as the
manufacturer will warrrant, as determined by
the “Generic Verification Protocol for Baghouse
Piltration Products,” as used by USRPA’'s
Environmental Technology Verification progxam
for evaluation of filter materials or ASTM
Standard D6830-02, Characterizing the Pressure
Drop and Filtration Performance of Cleanable
Filter Media, or other equivalent protocol.

Quenching: Quenching operations shall be
controlled by a baffle system and clean quench
watexr consistent with the NESHAP for guench
operatlons. (See also Condition 4.1.3-2(b).)

BACT/LAER Emission Limits

A.

Emissions of particulate matter (filterable and
condensable) from the charging baghouse shall
not exceed 0.016 lb/ton of coal charged.

Bmissions of particulate matter (filterable and
condensable) from the pushing multicyclone
shall not exceed 0.08 lb/ton of coke pushed.

Emiseions of particulate matter from the main
stack (coking baghouse) shall not exceed 0,0050
gr/dscE (filterable only) and 0.0110 gr/dscf
{(filterable and condensable).

Emissions of particulate matter (filterable and
condensable) during bypass of the spray
dryer/fabric filter control system shall not
exceed 0.08 gr/dscf.
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Updated Ohio EPA Required Modeling for MCC

A netting analysis was performed for emissions increases from MCC and emissions decreases
from shutdown of the Sinter Plant and the addition of flame management projects at AK Steel.
The net emissions increases of all pollutants will be below major source modification thresholds.
However, NOyx emissions potentially exceed the Ohio EPA 25 tons/year threshold, which
requires a modeling demonstration.

The modeling assessment began by identifying the MCC emissions inventory to determine
whether MCC emission units would return a significant impact to ambient air, That is, the
maximum annual modeled NO, concentration was compared with the significant impact level of
1 pg/m® to determine whether the MCC sources could cause or contribute to a violation of the
NAAQS. Similarly, the impacts of HC! and Hg wese compared to the respective MAGLCs.

MCQC typically will operate with all flue gases from the coke ovens going through the spray dryer
and baghouse and exhausted through the main stack. However, when maintenance is performed
at the facility, other operating modes increase emissions of some pollutants. These were
considered for the dispersion modeling and are described below as Cases 1 through 3.

o Case | - One of the five individual waste heat stacks may be open up to 10 days/year for
maintenance of the HRSG. Case 1 emissions correspond with maximum production and
HRSG maintenance.

o Case 2 — Typically, 50 of the 100 ovens are charged with coal each day. If equipment
problems cause delays, fewer than 50 ovens may be charged one day and more than 50 ovens
may be charged the next day. Case 2 emissions correspond with maximum production,
HRSG maintenance, and charging 75 ovens per day.

o Case 3 — The spray dryer/baghouse system may need to be offline for maintenance up to
5 days/year. During these days, all five waste heat stacks are open. Case 3 corresponds with
maximum production, spray dryer/baghouse maintenance, and charging 75 ovens per day.

NOx was modeled on an annual basis assuming that both HRSG maintenance and spray
dryer/baghouse maintenance occurred during the year. HCI and Hg were modeled in the HRSG
maintenance mode with maximum production (Case 1) and the spray dryer/baghouse
maintenance mode with the maximum charging situation (Case 3). The modeled MCC emissions
inventory is tabulated in Table [. The maximum short-term emission rates shown in Table [
(Case 3) were based on the few days per year period when maintenance and inspection of the
spray dryer/baghouse system require coke oven flue gases to be exhausted to the atmosphere
through the waste heat stacks. Maintenance is conducted when needed and not on a routinely
scheduled basis; therefore, it could occur at any time of the year. To simulate this type of activity
and the unknown schedule, modeling for this short-term event was conducted as if it could
happen each day of the year so that each 24-hour period is evaluated similarly and a worst-case
short-term impact can be evaluated,

The NOx modeled concentrations were converted to downwind NO, concentrations for

comparison with the standards and significant impact levels using the Ambient Ratio Method
(ARM) value of 0.75.
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