
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 

Proposed to Nucor Steel, Louisiana 
By the Louisiana Department of 
Environmental Quality on 
October 15,2008 

LDEQ Agency Interest No. 
157847 
Activity Nos. PER2008000 1 
and PER20080002 
Permit Nos. 2560-00281-VO; 
PSD-LA-740 

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. § 7661 deb )(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 Pennit") . 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 Pennit 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.INucor 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 I, 2008 from EPA to LDEQ attached as Exhibit I, and letter of 
November 20, 2008 from United States Department of the Interior, Fish and Wildlife Service to 
LDEQ attached as Exhibit 2. 

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 30th day of January, 2009 by: 

PAUL N . VANCE, .A.,-(#-l 007) 
JAMES G. BURKE, JR. (#3676) 
1100 Poydras Street 
Suite 2200 
New Orleans, LA 70163 
iburke@bhbmlaw.com 
pvance@bhbmlaw.com 
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 
mbowman@psrb.com 
Telephone: 317.637.0700 
Facsimile: 317.637.0710 

Attorneys for Zen-Noh Grain Corporation 
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CERTIFICATE OF SERVICE 

I hereby certify that I have this 30th day of January, 2009 served a copy of this Petition 

10 tho", j;,~d below. ~ = 
PAm?N. VANCE -

Lisa Jackson, Administrator (Via Certified Mail) 
U.S . EPA Headquarters 
Ariel Rios Building 
1200 Penn Avenue, N.W. 
Mail Code l101A 
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 Pem1its Division 
P. O. 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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'UNITED STATESr~~yIR(lNMENTAl ~OTECllON AGENG6.,) iJJ . /8 iiJ" 
HI'JUll\lUU~~E~10Nr~ /r' CcipJIir ~ m ~ 'a; , 

t445 ROSS AVENlJE, SUITE t200 , ""'W 
DALLAS, TX 75202·2733 , 

Mr. Bryan Johnston 
Administrator 
Air P~nnits Division 
OOlce of Environmenllli Services 

December I, 2008 

Louisiana Department ,of Environmenlal Quality 
P,O. Box 4313 
BalOn Rouge, LA 708:! 1-4313 
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RE: Louisiana Depurtmenl or Environmental Quolity's (LDEQ's) Proposed Operaling Permit 
~·,l ~; ;~ ry~: . 25{;0 ~ ~ ~~)2 fl.}. VO ~U it ; · F·rCVr:'.I1t! I~ :} of Si.f.::~F~~n;~~ ·~;.~~i;r~ ~ :· ! ·n60n (PSD) Pen'nit 
Number PSD .. I..A-74(1: Consolidatod Environmentai Management Inc" Nuc!>r Steel 
Louisiana: COrivenl , 51. James Parish, Louisiana 

Dcar Mr. Johnston: 

The Environmental Protection Agen9Y (EPA) Region" appreciate~ the oppimunity to 
comment on the proposed operating permit and PSD permit for Nucor Ste~1 Louisiana, -'The draft 
permits were evaluated to ensure consistcncy wilh th~ Louisiana State Implemcntation Plan and 
Fc'(h:ral Clean Air ACI ,(CAA) requiremems. We havc two principal concerns: a) the application 
dil1 not contain enough information to show i(there will be an adverse impact 'on air quality in 
the Smon Rouge Nonattainment Area, areas that are currently in attainmcliL and Class I areaS: 
ami b) the applicant's Bcst Available COlitroJ'Technology (BACT) deternlination did not provid~ 
enough infonnation fo:- EI'A to evaluate ihe technical feasiLility/infeasibiljty of the selccted 
control methods. We ,equest that LDEQ provide a more detailed analysis of the applicant's 
BACT determination, I he company has promised to submit revised modeling to help address our 
first conc~m . Our specific comments on Ihc pennies arc enclosed. 

These commenr,; are being submitted to assist LDEQ in the evaluation of the proposed 
permit. and this is no!." fimll position by EPA. The puhlic comment perio,d for this permit dosed 

" r.Yi··t· II:- ',"-\: ·,Tll.-,t.:· i 41h, ~J:·~.\·li· ~ _._\ fT1(; t! r::1C \.;();~~t)an:/ ;' .. m !itl ~nnit ::?',;,- rrn.:~;,Lii ::,c: ~D 1:.;'. n·:': : ·i oJ !. h':~ rC·,01;: :l. 
appiicalion, we rcco.mmend tilat LDEQ provide a new public c'omment period' Oil the <lll1en,kd 
applic.,tion. 

Please contact ' l ie ul (2 I 4) 665-6435, Or Shannoll Snyder or my starr at (214) 665-3134, 
if )'o.U have further qll", ~;tions . Thank you for your cooperaTion. ' 

Enclosure 

Jel'ti'cy Robinson 
Chief 
Air Pcnll i~s Section 

RKyc:l~ecyclatM •• Printed with Vegelabkl on 6a.wd Inks on 100% Aecyded Paper (40% Postoonsumer) 

~-----------,--,-, .-

EXHIBIT 
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Enclosure · 

General Comm'ent 

I) Did NUFor consider alternative manufacturing processcs, cmplqycd within and .. , 
outside ·the United States? For instance, did ·Nucor consider building a Direct 
Reduced Iron (DRI) Plant? [f so, why was this type of plant clilninated trom , . , 
consideration? DRI plants such as the New Steel International Plant in Haverhill, 
OH, ani! thc Iron Dynamics, Inc, Plam in Butler, IN, produce pig iron using this 
type or'process and the emissions are far lower than what Nuc~r Louisiana has 
proposed using the blast furnace proce'ss. LDEQ has the discretion to require the 
applicant to consider alternative prodilction processes as part or the BACT 
Dctermination. . , 

Spe'cific Comments 

2) 

3) 

4) 

It is no\ clear from thc application and' the proposed permit if Slartup, .Shutdown, 
and Majntenance (SSM) emissions ~ere included in the Potential to Eli,it (PTE). 
Please provide the BACT analysis for emissions from SSM. A~ditionally , it is 
unclear ,if alternate operating scenarios sllch as the Heat Recov~ry Steam . 
Genera\or (HRSG) bypass operations, were included in the PTE and if BACT will 
apply during these operations. Emissions ti·om alJ.bypass scena~ios are considered. 
mainteliance operations. Please darify:if elilission limits apply ~uring bypass 
operations and are supported by adequate monitoring and reeorakeeping , . 
provisions in the PSDpermit. If the limits in the permit are infeasible during 
SSM, the LDEQ sho~lid outline what design, control, methodolbgy, work practice 
(such as a limitation on total startup and shutdown event time) br other change . 
approp~iate for inclusion in the .pennit to minimize excess emis~ions during those 

· periods! ln addition, please clarify if those emissions will be inlcluded in the 
· ann~al Emissions r'nventory reporting. :' The proposed 'permit al~o doe~not provide J 

details 9n the numberand nature of startups, shutdowns and malfunctions. . 
. .. .. . I. . _ .... . 

It was not clear from the application and thc proposed permit iflParticulate Matter 
(PM) 2:5 was evaluated. Did LDEQ consider PM 2.5 in this permitting action? 

Based on the information provided in 'the PSD application, it is!diftiCult to verify 
the BACT Detennination provided in the Preliminary Deternlination Summary, 

· specificill ly, the technical feasibility/irrfeasibilty of add-on cont~o l s for each 
el11iss io~s unit/pollutant c·valuated. The 'BACT eval uatio;, procJss involves 
reviewing not only the EPA's BA'CTI Lowest Achievable Enlishions Rate 
(LAERj Clearinghouse (RBLC), but also Federal/State/Local New Source 
Review: (NSR) permits across the cOUliTly. 'Please provide the State's.rationale for 
the BACT determinations, including an an!llysis orthe technica'i and economic 
feasibility of available control technologies. . . \ 
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6) 

7) 

8) 

9) 

10) 

.... '!to I 

I 
I 

, I 
The proposed permit statcs that for the Blast Furnace Gas, Sulfur Dioxide (S02) 
BACT is no feasible control; that BACT is 0,039 BFG gr/dscf,Ja maximum 
conte~t of 1.3% sulfur in the coal, and 2500 gr of Sui furlMMs~f of natural gas 
combusted, At Severstal N0I1h America. Inc. S02 BACT for tlie Blast Furnace 
S.tovcs was d:te,rm,ined to b~ "n,o controls feas~ble, c~mpl iancc Iverification via 
Contmuous EmISSIons MOnItonng Systcm (CEMS), " Why wa~ the lise ofCEMS 
not reg~rded as BACT 'at.Nucor? How does NlIcor plan to monitor compliance 
without an emissioils limit and the lise ofCEMS? ' i 

, I 
The proposed permit statcs thc Volatile Organic Compound eVpC) BACT 
emissions limit for the Blast FurnacelHot Blast Stove and Top Gas Boilers is , I ' 
0,0054 Ib/MMBtu, However, a search of the RBLC produced a 0,0026 
Ib/MMBTU limit at Nucor Steel in Indiana , Please explain why this lower limit 
or an clnission'limit lower than the one currently proposed is not achievable, 

The pr;posed permit states the PMIO BACT emissions limit 'fJr cast hOllse ' 
emissions is 0,003 gr/dscf, However, a search of the RBLC prolduced a 0,0018 
gr/dscf limit at Quancx Corporation and Steeleorr, Inc"in Arkahsas, Please 
explain why thi s lower limit or an emission limit lower' than th~ one cllrremly 
propos~d ' is not achievnble, ' , i 
The proposed permits state BACT for S02 emissions from cOkle' overi' gas is a 
combin,ation of lower sulfur coal, lime dry spraying techniquesl and a dry 
scrubber removal of no less than 90%, There is no emission limit and no use of 
CEMS 'to mo~itor the actual 'emissions. A search ofRHi,c, and a review of the 
pennit; issued in other states, reveals plants with 91-92% ~emo'val efficiency, 
emissions limits, and the use ofCEMS, Please explain why the~e types of 
conditions are, not being utilized or feasible at Nelcor Louisianal, No emissions 
limi t or" monitoring method in the proposed permit creates an i~sue with practical , 
enforceability that LDEQ should address before the final permit is issued, , ' ' I 
According to the proposed PSD permit, Nitrogen Oxides (NOx) Emissions from 
pcr ·.J ol - pcr Mill vent are signiticant. It ",as not apparenUooking at the 
application whether the feasibility of controlling these emissioris was addressed, 
DidLDEQ evaluate whether or nol controlling these emissions!is feasible? 

The pr~posed limit for PMl ° emissions from the PCI Mill is 0)031 gr/dscf"the 
New Source Performance Standard (NSPS) Subpart Y standar9 for coal 
prepanition plants. However, a lower NSPS Subpart Y limit of

1
0,02 gr/dscfwas 

proposed April 28. 2008, Please explain how LDEQ plans to address this in the 
propos~d permit. There should be a conditi on in the final permit that requires 
Nueor to modify their permit when the new standard is finalize'd. , ' 

• I 
I 
I, 
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Modeling I . 
. . . ' I 

II) The original modeling that LDEQ relied upon to publish thc public notice for this , 
proposed permit did not account for all maintenance scenarios with respect ·to 
increment and impacts on ambient air quality. On November 1:7,2008, the 
applicant committed to providing revi sed Class r and n modelihg to LDEQ, EPA 
Region 6, and U.S. Fish and Wildlife Service (FWS). The rcvi1scd modeling will 
account for emissions from all maintenance scenarios that are f,eing permitted and 
could occur tip to 120 days per year in addition tc! normal oper~tion with respect , . 
to increment , National Ambient Air Quality Standards (NAAQS), and Air 
Quality-Related Values (AQRV) compliance demonstrations. 'AI this time, ErA · 
Region 6 is unable to determine whether the proposed source ,till have an adverse 
impact :on NAAQS or PSD Class r and IT increments. We wililcomplete our 
modeling revicwafter the revised modeling has been submitted. Since the 
originalmodcling used to support the proposed permit·at publib commcnt was 

. incomplete, EPA strongly recommends a new comment period: for FWS, EPA, 
and the public to evaluate the new modeling analysis that ·will be provided to 
LDEQ, the revised air permit appliciltion, and the preliminary determination. 

J 

I 
I 
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United States Departmenf of the Intfrlor 
l'lSH AND WILDLIFE SERVICE 

IN REPLY ru:!FER 10: 

FWSlANWS·AR·AQ 

November 20, 2008 

Ms. Soumaya Ohosn 
Public Participation Group 

National Wildlife Refuge System . 
Branch of Air QUalirY 

7333 W. Jeff"""", Ave., SUite 375 
Lakewood, CO 80235.2017 

I 

Louisiana Department of Environmental Quality 
PO Box4313 
Baton Rouge, Louisiana 70821 ·4313 

Subject: Consolidated Environmental Management Inc - Nucor Steel Louisiana, Agency Interest 
Number 157847, PennitNwnber 2560-0028i -vo and PSD-LA-740, and Activity 
Number PER20080001 and PER20080002.! . 

[lear Ms. Ghosn: 

The US Pish and Wildlife Service (FWS) has reviewed the proposed pennit, s~tement ofb""is, 
and various revisions ofthe permit application submitied by Consolidated EnvironmentnI 
Management - Nucor Steel Louisiana(Nucor) regarding construction of a greenfield pig iron 
steel plant to be located in Conve.n!, St. James Parish. The proposed facility is located 170 km 
west of' the Breton Wilderness Area (WA), a ClaSs I area managed by the FWS. 

We have concerns regarding the bypass emissions proposed 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 hI the Class.l analysis submitted to 
FWS on September II, 2008. And we have coneems 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.r analysis perfonned by Nucor is incompl.ete. With the 
infmmation that the FWS has at this time, we cannot determine the impact that the proposed 
facility wi ll have to air quality alld air quality related values (AQRV's), including visibility, at 
t~e Breton W A. . . 

Under the Clean Air Act (CAA) the Federal Land· Mariager (FLM) is charged with an 
".ffinnative responsibility to protect" the AQRV's at Class I areas, 42 U.S.C. ~ 7475(d)(2)(B). 
Due to the incomplete nature of We Cla!ls I analysis, we cannot carry out this charge. Th.erefQre, 
we anticipate that a complete CI8$s I analysis will be provided to us in advance of permit 
issuance and that we will be afforded an appropriate reviow period toconsider the infQrrnatitm 

TAKE PRIDE"1I::::1.i ~....,.,,~~""'" 
INAMERICA~ ~ EXHIBIT 

~ " l;i «. 
~ 
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Ms. Soumaya Ghosn 2 

aud respond. Unti' the time when a complete analysis has bee.n provided to FWS, we can not do 
the work necessary to make our determination. Our analysis relies on good data, and it is 
inappropriate for us to make unsupported assumptions Illl to wheth~ or not there will be adverse 
impacts to AQRV's at Breton. We look forward to receiving complete infOtrnRtion 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 fullliO day review period to evaluate the information when it is 
provided by the applicant. 

Bypass Emissions 

The proposed pig iron plant will consist of two coke oven batteries. Each battery will exhaust 
through a Flue Gas Desulfurization (FGD) stsck via a series of five heat recovery steam 
generators (HRSGs). In total, Ibere are 10 HRSGs vel)ted through two FGD stacks during 
flormal operation. It is our understanding that normal operation is the only scenario modeled for 
AQRV analysis .t Breton. . 

However. the applicant anticipates a routine maintenance schedule that could equate to 12 days 
per year for each HRSG, at which time emissions wouid bypass the inoperative HRSG unit 
Each coke oven battery would have a maximum of60 days (12 days for each of the S HRSGs) in 
which emissions would bypass the FGD stack controls. Therefore, the maintenance schedule as 
described by Nucor, ranges from allowing 120 days per year that at least one HRSG will be in 
bypass mode, to the acute short term situation of poten~aUy 60 days per. year that two HRSGs 
will be bypassed simultaneously. Based upon data provided by the applicant, tile hourly SO, 
emission rate for a singJe-HRSG-bypass scenario is more Iban double that of normal operatioru; 
for the two-HRSG-simultaneous bypas~ scelJllrio, that nonnal operations SO, emission rate 
increases nearly three-and-one-halftimes. 

The maintenance schedule, as described, results in 60':' 120 days per year that air. emissions iU'e 

bypassing pollution controls. In other words, for one third ohhe year the Breton W A wi U be 
impacted by SO, emissions much greater than the emission rates that were modeled. We cannot 
determine the impact to the Breton WA based on the modeling provided to us, as it does not · 
repreSent the mtJ.l(imum emissions the Class] area will experience. 

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

Class I incl'emem at Breton 

The Class I analysis performed by the applicant does not adequately assess increment 
conswnption at Breton. The Class I significant impact levels for S02 were exceeded for the short 
term, 3 hour and 24 hour averaging times. Therefore, a complete Class I increment analysis is 
required. No information was included in the report dated September I 1,2008, which would 
describe the inve.n.tories used in the increment modeling, nor did the repOrt describe the predicted 
increment consumption and Nueor's contribution to increment. 

,-
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No description ofthe inventories used by the applicant was included with the analysis. 
Increment evaluation must include major increment consuming and expanding sources 
surrounding the Breton W A. The analysis states thaI all S02 sources were modeled, but offers no 
additional detail or description ofthes. inventories. 

The materials forwarded to the FWS by the applicant do not indicate that the increment al Breton 
is consumed. However, page 94 of the State'g Preliminary Detemination indicates that the 3. 
hour and 24·hour SOz Ciass I increments are completely COlll'ume<i. The a:lsertion is also made 
that Nucor's contribution to that increment consumption is below the So, significant impact 
levels. No information is included by the State or the applicant to explain this assertion. The 
FWS has not been provided with any modeling that demonstrates that Nucor will not contribute 
to the indicated increment violatiollS at Breton for the short term S02 averaging periods. 

Fwthermare, as we have commented, emi$!lians for operations accounting for up to one third of 
the year have not been modeled. Therefore, all modeling is ultimately incomplete without 
evaluatlon oflhe maxinmlTl emissions from the proposed project, especially M concerns the short 
term SO, increment demoll$!rations. 

Methods Utilized bv Nuc",' to Analvee 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 dete.tmlnations bMed on single 
source impacts expressed as a percentage or a fraction of a total prediction. For example, 
modeled SOz concentrations at Breton receptor locations wC(e expressed as tuta] concentrations, 
Nucor concenl(ations, and Nucor's percentage of the total. A prediction expressed M 
percentages of pollutant concentration is not a value that FLM's use to determine im.l,acts, as it 
does not indicate a source's direct impact 00 a Class I area. 

In addition, we would like to see more detail with respect to unit conversions for tb.e deposition 
estimates. We suggest including a worksheet showing how these conversions were calculated. 

FLM Notification and Public Participation 

It is our understanding that this pennit action is both a Prevention of Significant Deterioration 
permit as well as a concurrent Title V Operating Permit. Thus, it must meet tbe requirements for 
new or modified sources impacting federal Class I areas provJded in the PSD section of the 
State's air quality regulations (see LAC 33:I1I.509.P), The PSD public participation requirements 
(see LAC 33:1ll.509.Q), and various proeeduT31 requirements. of the operating pennit prognun 
(iocluding tbose of LAC 33:IIl.533). We are co.ncemed that due to the missing Class I AQRV 
iIIld increment analyses addressing the we potential emissions of the facility, the package as 
processed thus fnr fails to meet these State rule reqUirements. 

LAC 33:III.509.P.J. requires that "The administrative authority shall provide written notice of 
. any pennit application for a proposed major stationary source or major modification, the 
em;~sions from which may affect a Class I area, to the federa1 land manager and the fedenal 
official charged with direct responsibility for rnanagcmbnt of any lands within any such area. 

---_._ ----_._ . .. _--- . - ---
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Such notification shall include a copy of all information relevant to the pennit application and 
shall be given within 30 days of receipt and at least 60 days prior to any public hearing'on the 
application for n permit to construct. Such notification shall include an analysis of the proposed 
source 's anticipated impacts on visibility in the f.deml Class J area . ..... We consider an analysis 
of the AQRV and visibility impacts predicted due to bypass operations, which in this case can 
occur for between 60 and 120 days, to be relevant information.necessary to our eValuation of 
impacts at the Class I area. . 

LAC 3Hll.S09.Q.2.c. provides that the State shall, "notify the public, by advertisement in a 
newspaper of general circulation in each region in wbich the proposed source would be 
constructed, of the applicati.on, the preliminary determination, the degree of increment 
consumption that is expected from the source or modification, and tbe opportunity for comment 
at a public hearing as well as written public commen!.'.' LAC 33:11I.531.A.3.b. provides that the 
public notice of a pennit action will include "the emissions change involved .... " The incomplete 
infottnaliou provided by both the applicant and the State regarding the Class I increment 
analysiS, including the lack of information regarding the increment consumption inventories 
employed in the applicant's modeling and the apparent lack of addIessing short-term, ongoing, 
maximutn emissions scenarios, has missIng information tbat would lIkely be of interest to the 
public as to the true degree of increment consumption and AQRV impacts that thIs facility will 
cause. Furthermore, sbould the federal land manager find, following submission of complete 
analyses by the applicant or State, that an adverse impact on visibility would result, the 
prOVisions of LAC 33:Ul.509.P.3. would aI.so become relevan.!. 

LAC 33:H.T.S33.C. provides for a 45 day review period by EPA; LAC 33:III.S33.D. addresses 
procedures tor EPA objection to a permIt; and, LAC 33;1II.533.E. covers public petitions to EPA 
should concems raised during the public comment period not be satisfactorily addressed. The 
grounds for EPA Objection include: ..... the permitting authority or the owner or operator has 
not provided intormation regarding the permit ... ;" and, "the permitting authority failed to submit 
any information necessary to review adequately the P.roposed permit .... " We believe that tbe 
missing information itemized above provides grounds for EPA to object to the permit, and/or for 
the publicto petition EPA. 

For these reEl.~ons, 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 rl,e bypass operating scenarios; (2) the information be provided to PWS, 
EPA. and the public pursuant to the provisions of the State permitting regulations; (3) that 
appropriate opportunity for comment be afforded to the FLM as well as the pUblic; and, (4) 
Louisiana Department of Environmental Quality refulln from issuing the final permit lllltii t.hese 
required steps are completed. 
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For further infonnation, please contact Jill Webster of my staff at 303·914·3804. We look 
forward to continuing to work with you towards resolution of these concerns. 

ee; 

Kenneth Lit:1.l!nberger 
Project Manager 
Southeast Louisiana Refuges 
61389 Hwy. 434 
.Lacombe, LA 70445 

Richard Ingram 
Refuge Supervisor 
FWS Region 4 . 
1875 Century Blvd., Suite 400 
Atlanta, GA 30345 

Jon Andrew 
Chief of Refuges 
FWS Region 4 
1875 Century,B1vd" Suite 400 
Atlanta, GA 30345 

Jetl' Robinson 
Chief, Air Permits Section 
US EPA Region 6 
1445 Ross Avenue, Suite 1200 
Dallas, Texas 75202-2733 

Cheryl Nolan 

Sincerely, 

.jamc4Ct. r ~tV 
Sandra V. Silva, Chief 
Branch of Air Quality 

Assistant Secretary, Office of Environmental Services 
Louisiana Department of Environmental Quality 
PO Box 4313 
Baton Rouge, T,A 70821·4313 

Mr. Bryan Johnston 
Administrator, Air Permits Division 
Louisiana Departmen.! of Environmental Quality 
PO Box 4313 
Baton Rouge, LA 70821-4313 
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.ZEN-NOH GRAIN CORPORATION 

November 24, 2008 

Louisiana Department of Environmental Quality 
Attention: Ms. Soumaya Ghosn 
Public Palticipation Group 
P.O. Box 4313 
Baton Rouge, Louisiana 70821 

Re: AI Number 157847 
Permit Number 2560-00281-VO 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 comments to PSD Permit No. PSD-LA-740 
(the "PSD Permif'), Part 70 Permit No. 2560-00281-VO (the "Part 70 Permit") (collectively 
with the PSD Permit, the "Permits"), and the enviromnental assessment statement ("EAS") 
issued to and for Consolidated Envir01ll11ental 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 fil111ly 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 concemed 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 comer and are compelled to present these comments before the end ofthe initial public 
connllent 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. 

I The Permits are found in the public record in EDMS Document No. 38131069. The EAS is found in the pnblic 
record in EDMS Docwnent No. 36847 130. Both EDMS documents are incorporated herein by reference 

CORPORATE OFFICE 
P. O. BOX 39 • MANDEVILLE, LA 10470-0039 

TEL. (985) 867·3500 0 FAX (9a5) 867-3506 
7 

CONVENT TERMINAL 
a8S6 LA HWY 44 • CONVENT, LA 
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Zen-Noh's Requests for 45-Day Extension of Time aud Additional Information 
Should Have Been Granted 

I. 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 pernlits issued to Nucor and the environmental assessment statement. The 
permits, which were issued for public comment on October IS, 2008, incorporate 
hnndreds of pages ofinfonnation Nucor submitted to LDEQ on October I, 2008. 
Zen-Noh made several immediate eff01is 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-Noh's 
concems and to ask LDEQ for an extension oftime to submit COllllllents. LDEQ 
advised Zen-Noh to work it out with Nucor and to submit an extension request in 
writing. On November II, Zen-Noh finally met with Nucor and advised Nucor of 
Zen-Noh's concerns and requests for additional infonllation to evaluate the proposed 
pennits. Zen-Noh advised Nucor that Zen-Noh wou ld be requesting an extension, 
probably for 90-days. Nucor asked Zen-Noh not to request a definite period oftime 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 
infonnation.2 LDEQ told Zen-Noh that LDEQ could not approve an indefinite 
request, so 011 Novemberl7, Zen-Noh submitted a reqnest for a 45-day extension of 
time to submit co=ents. On November 19, LDEQ told Zen-Noh that requests for 
extended co=ent period would be addressed at the begililling of the public hearing to 
be held on November 20. Zen-Noh attended the public hearing on November 20, but 
there was no discussion ofthe 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 extensiou. The proposed Nucor facility is a 
giant, one that will have a huge and possibly detrimental enviromnental impact on its 
neighbors and the people of southem Louisiana, such that the bare minimum conmlent 
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 [mal permits . 

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

2 Zen-Noh's fonnal communications with LDEQ are attached hereto as Exhibit 1 and incorporated by reference, 
in their entirety, as conunents to the issuance of the permits. 
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mail to LDEQ. See Affidavit of Dr. Paolo ZalUletti, 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 elech·onic files until November 20, after 
the public hearing had stalied. The model input files are critical infonnation necessary 
to enable Zen-Noh to evaluate the substantive merits ofthe 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 conunents before the end ofthe 
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 connnents and 
submit additional co=ents to LDEQ. 

3. Zen-Noh also provided Nucor a wlitten request regarding the extension request and 
identifying the information Zen-Noh needed to thoronghly evaluate Nucor's permit 
applications. Nucor responded bye-mail on November 17, promising to work on 
responses to Zen-Noh' s specific requests and to "provide it shOlily." Zen-Noh has not 
received any fitrther cOllunullicatioll, response or infornlation ITom Nucor. Nucor 
should not be heard to object to Zen-Noh's request for additional time to submit 
conUllents. 

4. DUling 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 internet 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 cOllUuent. LDEQ must identify each permit decision that was based in whole or 
in part on information not made available for public review and conunent. Each such 
decision should be reconsidered and all supporting information made available for 
proper public review and comment, before the fmal permits are issued. Nat 'I Wildlife 
Fed'n v. Marsh, 586 F. Supp. 985 (D.D.C. 1983). 

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

6. LDEQ's fai lure to consider Zen-Noh's interests could result in an inverse 
condemnation of Zen-Noh' s facili ty, a propeliy light protected under Atiicle I 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. 

7. 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 
ofNucor's proposed operations, and has not demonstrated that the social and 
economic benefits ofNucor' s activities outweigh the enviromnental inlpact costs . See 
L.R.S.30:II.2018(B). LDEQ also has not articulated a reasonable consideration of 
alternatives that would offer more protection to the envirOlU11ent, id. , including among 
other things alternate sites and alternative processes for the manufacture of pig iron. 

Emissions of AIl Toxic or Deadly Pollntants Mnst Be Qnantified and Evaluated 

8. Stack testing at the Haverhill North Coke heat recovery coke plant demonstrated that 
hydl'Ogen chloride ("HCl") and sulfuric acid mist ("H2S04") emissions from heat 
recovery coke oven FGD units and HRSG bypass vents are much higher than the 
emission factors repOited 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 pernlits for Middletown Coke aJld FDS Coke, but they are not reflected in the 
Nucor Permits. HCl and H2S04 are Toxic Air Pollutants ("TAP") regulated under 
LAC 33:IlI Chapter 51. Ambient impacts must be evaluated ifHCl emissions exceed 
the Minimum Emission Rate of 500 pounds/year or H2S04 emissions exceed 1,200 
pounds/year. LAC 33:III.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 H2S04. LDEQ should quantify emissions of 
HCl and H2S04 from the coke ovens and assess the ambient impact of these 
eluissiol1s. 

9. Iron ore sinter plants are a major source of dioxin emissions .. 3 Dioxins and furans are 
extremely toxic carcinogens and honnone dismptors, even at very low concentrations. 
They are also bioaccrunulative, which means that they become concentrated in body 
fat . Dioxin contamination may cause rivers aud 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 aI., presented at the Solid and Hazardous Waste 
Management Conference, Feb. 2003, attached hereto as Exhibit 3; Sinter Plants in the Iron Industly; 
Development Document for Final Effluent Limitations Guidelines and Standards for the IrOll 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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TEQ/m3
.
4 LDEQ and Nucor shonld quantify dioxin or furan emissions from the sinter 

plant and evaluate the ambient impact ofthese emissions. 

10. 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 ppm. H2S is a TAP with a Minimum Emission Rate, which reqnires ambient 
impacts to be evaluated, of 800 pounds/year. LAC 33 :III.5112. H2S emissions from 
slag processing have been measured at rates of up to 0.704 pounds per ton of pig iron 
produced. 5 Based on Nucor's projected production of pig iron, H2S emissions will be 
significant. LDEQ should quantify and evaluate the ambient impact ofH2S emissions 
from slag processing. 

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

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

12. The blast furnace/hot blast stoves are major sources of criteria ail' pollutants. The hot 
blast stoves will emit a combined 442.6 tons/year CO, 132.5 tons/year NOx, 55.2 
tons/year PM1O, 122.1 tons/year S02, and 29.0 tons/year VOC, tlu'ough two COI1lI1lon 
stacks (STV-101 and STV-201). Given the magnitupe 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 irmovative 
process, collateral envirOlmlental benefits, and cost-effectiveness. 

13 . LDEQ improperly ruled out a fabric filter/baghouse for control ofPM1O emissions 
fi-om the blast furnace and hot blast stoves because "blast furnace gas has a high 
moisture content." LDEQ and Nucor did not provide any teclmical documentation 
supporting this statement. Fabric filters are the most efficient (99 - 99.9%)6 control 
technology for removal of PM 1 0 from iron and steel production aud 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.7 If fabric filters are technically feasible for the blast fumace 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, detennines the 
teclmical feasibility offabric filters. LDEQ's analysis does not provide any technical 

4 "Emissions of Dioxins and Furans from Metallurgical Processes: Iron Ore Sintering and Secondaty 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. 
5 BAT Reference Document, pp. 187-88, attached hereto as Exhibit 5. 
6 See Air Pollution Technology Fact Sheet, Fabric Filters, attached as Exhibit 6. 
7 See newsletter on Preventative & Control Measures of Cadmium Contamination to Environment, 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 detennination that fabric filters are technically infeasible due to the 
moisture content of blast fU111ace gas. LDEQ should provide tec1mical support for its 
detennination, including engineering calculations and literature, or should evaluate the 
control efficiency and cost-effectiveness of fabric filters as BACT for the control of 
PMIO from the hot blast stoves. 

14. LDEQ and Nucor did not demonstrate with sufficient technical suppOlting 
docwnentation, including design parameters, engineering drawings and calculations, 
engineeling literature, and vendor literatme and perfonnance walTanties, that a 
cyclone-wet scrubber combination is BACT for the control of PMI 0 emissions from 
the hot blast stoves. 

15. LDEQ improperly deemed selective catalytic reduction ("SCR") to be technically 
infeasible for the control of NO x emissions from the hot blast stoves becanse "control 
[of NO x emissions] has not been demonstrated beyond [30 ppmv] at any efficiency." 
LDEQ and Nucor did not provide any teclmical documentation supporting this 
statement. Duke Power Cliffside Steam Station has reported, in the engineeling 
literature, that it achieves 93 % NOx removal efficiency, down to concentrations of 9-
12 ppm, using SCR reactors fumished by Riley Power, Inc.8 Applications of SCR in 
the electlic utility industry are relevant to and should be considered in the 
detennination of BACT for the hot gas stoves. Based on parameters stated by Nucor 
in the Emission Inventory QuestiOlmaire ("EIQ") for the hot blast stoves, the 
concentration of NO x in the hot blast stoves co=on stacks is 39.5 ppmv (average) to 
66.3 ppmv (maximum). Control of NO x to a level 9-12 ppm will result in a 73% -- or 
236.7 tonlyr -- reduction in NOx emissions. LDEQ should provide teclmical 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 NO x fi'om the hot blast stoves. 

16. LDEQ improperly deemed the EMx (SCONOx) teclmology to be technically 
infeasible for the control of NO x emissions from the hot blast stoves because the 
stoves "will experience regular temperature swings between ISO-400°C (3S6-7S2°F)" 
and "large temperature swings during operation can render the system ineffecti ve as 
pass-through leaks develop within the catalyst modules." PSD Pelmit, 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 fumace. 
Application, p. I-II. The hot blast stoves will be operated in a cyclical fashion, with 
one producing hot blast, oue being heated, and one in transition, and with the three 
exhausts vented to a common stacie Jd. Therefore, the temperature in the hot blast 
stove common stack will not be vatiable to the same degree as the temperature in each 
individual hot blast stove exhaust. According to the EIQ for the hot blast stoves, the 

8 See "Increasing SCR NOx removal from 85% to 93% at the Duke Power Cliffside Steam Statioll/' Terence R, 
Ake, et aI., ASME Power Division Special Section (April 2006), attached as Exhibit 8. 
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temperature in the hot blast stove common stacks will be 375°F. According to the 
EMx catalyst manufacturer, the EMx technology will have a 90+% reduction 
efficiency at temperatures between 3500 P and 7000 P and has a maximum temperature 
of 1,200oP. 9 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 ofNOx. This goes to the cost-effectiveness of 
the EMx tec1mology, not its technical feasibility. Assuming a reduction efficiency of 
75%, the EMx technology will reduce NOx enlissions from the hot blast stoves by 
176.3 tons/year.IO LDEQ should provide teclmical support for its detennination, 
including engineering calculations and literature, or should evaluate the control 
efficiency and cost-effectiveness of EM x as BACT for the control of NO x from the 
hot blast stoves. 

17. LDEQ and Nucor did not demonstrate with sufficient technical SUppOlting 
documentation, including design parameters, engineering drawings and calculations, 
engineeling literature, and vendor literature and performance wan'anties, that low 
NOx fuel combustion is BACT for the control of NO x enlissions from the hot blast 
stoves. 

18. LDEQ improperly deemed the EMx teclmology to be tec1mically 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°P),' and "large 
temperature swings during operation can render the system ineffective as pass-through 
leaks develop within the catalyst modules." PSD Pennit, p. 24. LDEQ and Nucor did 
not provide any technical documentation SUppOlting this statement. According to 
Nucor, there will be three hot blast stoves for each blast furnace. Nucor PSD Pemlit 
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 transition, and their exhausts will be vented to a common stack. Id. Therefore, 
the temperature in the hot blast stove cornmon 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°P. 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 1,200op. 11 The EMx technology will reduce 
the CO emissions from the hot blast stove from 50.5 ppm to about 2.5 ppm, a 95% 
reduction, or 420.5 tons/year. 12 LDEQ should provide technical support for its 
determination, including engineering calculations and literature, or should evaluate the 

, See EMx Catalyst TeclUlical Specification, EmeraChern, attached as Exhibit 9. 
10 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. 
11 See EMx Catalyst Technical Specification, EmeraChem, attached as Exhibit 9. 
12 It should be noted that this level of emissions reductions implicitly incolporates 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 EM x as BACT for the control of CO and 
VOC from the hot blast stoves. 

19. LDEQ's analysis of the EMx technology as BACT for control of NO x 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 VOCs are all reduced by the EMx technology. 

BACT Determinations for the Cast House Are Improper 

20. LDEQ correctly determined that wet scmbbers and cyclones individually are 
teclmically feasible for control ofPMlO emissions from the cast house. LDEQ 
detemrined that a cyclone-wet scrubber combination is BACT for control of PMlO 
emissions from the hot blast stoves and top gas boilers, but LDEQ and Nucor did not 
evaluate the teclnrical feasibility of cost-effectiveness of a cyclone-wet scmbber 
combination as BACT for control ofPM10 emissions ii-om 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 PMIO. LDEQ deternrined 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 scmbber combination as 
BACT for control of PM 1 0 emissions from the cast house. 

21. Providing a nitrogen blanket in the blast furnace prevents molten iron from reacting 
with oxygen and forming "brown fume." This technique has been employed by (at 
least) the Stahlwerke Bremen blast fumaces 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 ofPMIO emissions 
from the cast house. 

22. LDEQ determined BACT for PMl 0 emissions from the cast house to be local 
collection hoods and baghouse filter at 0.013 lbs of PM per ton of hot metal. LDEQ 
and Nucor did not provide sufficient technical documentation, including design 
parameters, engineering drawings and calculations, engineeling literature, and vendor 
literature and perfonnance walTanties, to justify this selection of BACT, the 
substitution of PM for PMl 0, or to verify that this BACT selection is less than 0.003 
gr/dscf, the applicable NESHAP Subpart FFFFF emissionlinrit. Typicalnew 
baghouse design efficiencies are 99-99.9%.!3 BACT for PM 10 emissions from the 
cast house at the QU811eX Corporation-Mac Steel facility was detenuined to be 99.5% 
control. PSD Pennit, p. 26. BACT for PM10 emissions from the cast house should 
be at least as shingent as 99.5% control efficiency and less than 0.003 gr/dscf. 

13 See Exh. 6. 
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23. LDEQ and Nucor should provide teclmical supporting documentation, including 
design parameters, engineering drawings and calculations, engineering literature, and 
vendor literahlre and perfonnance walTanties, 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 fi'om the cast house. 

BACT Determinations for the Coke Ovens Are Improper 

24. LDEQ and Nucor did not consider and account for emissions from the coke oven 
batteries when one ofthe 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 veudor. It is reasonable to 
expect that Nucor's FGD mtits will also be shut down periodically. During periods 
when one ofNucor's coke oven FGDs is shut down, that coke battery will emit a 
combined 388.7 pounds /hour PMl 0 and 3,762.5 pounds/hom S02 and an unknown 
amount ofHCl and H2S04. Over the course of a 5-day shutdown, the coke battery 
would emit 23.3 tons of PM 10 and 225.8 tons ofS02. These potential emissions 
should have been included in LDEQ's analyses of BACT and ambient air quality 
impacts. 

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

26. LDEQ should have explicitly evaluated BACT for control of emissions dming Heat 
Recovery Steam Generating ("HRSG") unit maintenance downtime. HRSG units 
generate steam from the excess heat in coke oven gas, which in twn is used by Nucor 
to generate electric power. Nucor's preliminary design includes five HRSG mtits for 
each coke battery - a total often HRSG units. Nucor estimates that each HRSG mtit 
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 expelience at the Haverhill NOllh 
Coke Company plant and the recolmnendations 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 temperatme 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/hourPMI0, 752.5 poundslhom S02, 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 PM 10, 1,083.2 tons/year S02, and 201.2 tons/year NOx. 
During its utitial review ofNucor' s permit application, LDEQ requested Nucor to 
evaluate the feasibility of eliminating the HRSG bypass emissions. On October 1, 
2008, Nucor submitted a repOit 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 
lI1lequivocally 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 peale steam generating capacity, a system with spare HRSG units would 
generate as much as $6,720,000 per year in electric power (at $0.20/leWh). The cost­
effectiveness and collateral envirollll1ental 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 perfonllance walTanties. 

27. The Haverhill NOIth Coke plant has equipped all HRSG bypass vent stacks with 
sensors that detect when the bypass stacles are open or partially opened. The sensors 
transmit an al31m 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 monitOling, alalming and record keeping 
requirements, and a requirement to respond inmlediately to any unplanned venting, 
should be required for the Nucor HSRG bypass vent stacks and should be incorporated 
into the Pennits. 

28. The Part 70 Permit shonld be revised to include S02, PMI 0, NOx, lead, mercnry and 
sulfm1c acid mist emission testing requirements for the HRSG bypass vents. 

29. 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. 

30. Dr. JeIIDings 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 lmi!.!4 Both 

14 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. It is small wonder Nucor found those options to be too expensive. 
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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 result 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 SUppOlt by technical 
documentation, including design parameters, engineering drawings and calculations, 
engineering literature, and vendor literature and perfonnance warranties. 

31. LDEQ and Nucor should have considered alternative and innovative technologies for 
the control of emissions from the colee ovens, including the direct reduction iron 
("DRI") and COREX® processes, which manufactUl'e pig iron without the use of 
colee -- and hence eliminate colee oven, colee charging and colee pushing emissions 
entirely. 

32. 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 Colee. The 
HaverhiU colee ovens are similar to the Nucor colee ovens but emit less NOx. 
Therefore, SCR might be cost-effective for the control of NO x emissions from the 
Nucor colee ovens. LDEQ and Nucor did not demonstrate with sufficient teclmical 
supporting docnmentation, including design parameters, engineering drawings and 
calculations, engineering literature, and vendor literature and performance warranties, 
that SCR is technicaUy infeasible or cost prohibitive for the control of NO x emissions 
from the colee ovens. 

33. BACT for contt'ol of S02 emissions from heat recovery colee ovens has previously 
been detelmined to be 92%, particularly at the Haverhill NOith 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 colee battery 
FGD units carmot reliably achieve an S02 control efficiency of 92%, or at least 91 %, 
when the six-month rolling average sulfiJr content ofthe charge material is less than 
1.0%. LDEQ and Nucor also did not demonstrate that the colee battery FGD units 
cannot reliably achieve au S02 control efficiency of at least 92% when the six-month 
rol1ing average sulfi.!r content of the charge material is equal to or greater than 1.0%. 

34. Together, the colee oven batteries will emit 0.22 tons/year of mercury through the coke 
oven FGD Ul1.itS. 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 ofthe flue gas desulfurization lUllt, 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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35. LDEQ improperly deemed wet scrubbers to be technically infeasible for the reduction 
of S02 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 ofthese considerations 
renders wet sClUbbers, which have been used to remove S02 from a variety of sources 
for many years, technically infeasible for application in a colee oven flue. 

36. 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 S02 through the FGD stacks, even after 90% rednction by the FGD units. A 
wet scrubber would reduce S02 emissions by 1,342.7 tons/year. LDEQ and Nucor 
should have aualyzed the cost-effectiveness of the wet sClUbber 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 sClUbber as 
BACT for the coke oven exhaust. 

37. Nucor did not evaluate control teclmologies 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 H2S04 and HC!. Emissions ofthese compounds should be 
quantified and available control tec1mologies should be evaluated. ' 

BACT Determinations for Coke Charging and Pushing Are Improper 

38. In regard to the BACT detenninations for coke charging and pushing operations, we 
incorporate by reference and adopt as our own the Comments on Determination of 
NESHAP Compliance, set f01th in a letter fimn 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 PMl 0 emissions dming 
coke chru'ging and pushing operations. As Mr. Parr noted, other non-recovery coke 
oven operations incorporate collection hoods and fablic filters to control PMI0 
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 

39. Combined, the quench towers will emit 565.5 tons/year PM and 108.4 tons/year 
PMI0. Given that Nucor will draw make-up cooling water from the Mississippi 
River, a limit ofless than 500 ppm TDS in the cooling water is technically feasible. 
Nucor admits that a level of 500 ppm TDS can be met by nsing 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 celtain 
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 tecJmical 
documentation comparing a 500 ppm TDS limit to the 1,100 ppm TDS limit selected 
as part of BACT. PM emissions 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 ulh'a-Iow TDS 
quench water and the collateral envirolll1lental benefit of reducing the deposition of 
wet solids on Zen-Noh's equipment, and grain, and should provide technical 
documentation supporting its decision. 

40. LDEQ's BACT decision requires the quench towers to have intemal baffles. This 
BACT standard is less stringent than the MACT standard in 40 CFR 63 .7295(b), 
which requires: (I) baffles such that no more than 5% ofthe 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 detennination for quench towers at the Nucor 
facility. 

BACT Determinations for Slag Processing Are Improper 

41. 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 treahnent 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 tec1mologies to 
be installed in series (e.g., cyclone and wet sCl'llbber). Moreover, LDEQ selected 
"water suppression" to be BACT for the control ofPMIO emissions from the slag 
granulation and processing processes. This process, in which molten slag is cooled and 
grannlated by high pressure water jets while falling from the end of the blast fumace 
slag runner, already requires water treatment, at least in the fonn of solids removal 
with a dewateting wheel. Jd., pp. 54, 57. As noted above, the water suppression 
process results in a significant collateral envirOlmtental adverse impact, the emission 
oflarge quantities of hydrogen sulfide, an extremely odorous TAP that is i1ll1llediately 
dangerous to life and health at concentrations as low as 100 ppm. Several slag 
granulation plants in Gennany are equipped with technically feasible wet scrubbers 
(called "fiune condensation") systems to remove H2S from slag processing 
fumesExhibit 5, p. 210. The wet sCl'llbber can be an integral part of the granulator 
tank/stack system. Id. With this teclmology, 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 ofPMlO emissions and the associated collateral 
environmental impact, H2S, from the slag granulation and processing processes. 

42. 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 tanle (as 
described above, the wet scrubber stack), LDEQ should revise the BACT 
determination for this process to make this clear. 

43. LDEQ should revise the BACT detelmination 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 tec1mologies will improve the PMI0 reduction 
efficiency of the control system and will reduce PMlO emissions in the event ofa 
fabric filter malfunction. 

44. LDEQ should specify a minimum control efficiencies and maximwn emission rates 
for its detelmination that collection and control by fabric filters is BACT for PMI 0 
emissions from the slag milling processes. 

45. LDEQ and Nucor should provide technical supporting documentation, inclnding 
design parameters, engineeling drawings and calculations, engineering literature, and 
vendor literature and performance wananties, to justify the selection of collection and 
fablic filters as BACT for PMl 0 emissions from the slag milling processes. 

BACT Determinations for the Topgas-Fired Boilers Are Improper 

46. 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 PMlO, 342.0 tons/year S02, and 82.5 tons/year VOC, through eight stacks 
(PWR-I0l through PWR-I08). Given the magnitude ofthe emissions from the 
top gas-fired boilers, LDEQ should evaluate every technology potentially applicable to 
emissions similar to the topgas-fired boiler emissions, including altemative and 
innovative process, collateral environmental benefits, and cost-effectiveness. 

47. LDEQ improperly ruled out a fabric filter/baghouse for control ofPMl 0 emissions 
from the top gas-fired boilers because "blast furnace gas has a high moisture content." 
LDEQ and Nucor did not provide any technical documentation suppo11ing this 
statement. Fabric filters are the most efficient (99 - 99.9%)15 control technology for 
removal ofPMIO from iJ:on and steel production and industrial boilers. The hldian 
Central Pollntion Control Board reports that fabric filters have been demonstrated to 
achieve 99+% reduction efficiency for particulate matter in blast furnace emissions. 16 

If fabric filters are teclmically feasible for the top gas-fired boiler emissions, they will 

IS 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 hnmidity, which is a function of 
water content and temperature, determines the technical feasibility of fabric filters. 
LDEQ's analysis does not provide any teclmical basis -- such as the relative humidity, 
water content or temperature at the point of control -- for its detennination that fabtic 
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 ofPMI0 ii-OIn the topgas-fn'ed boilers. 

48. LDEQ and Nucor did not demonstrate with sufficient technical suppolting 
docnmentation, including design parameters, engineeting drawings and calculations, 
engineering literature, and vendorliterature and perfOlmance warranties, that a 
cyclone-wet scrubber combination is BACT for the control ofPMlO emissions from 
the topgas-fired boilers. 

49. LDEQ improperly deemed SCR to be teclmically infeasible for the control of NO x 
emissions fi'Olll the top gas-fired boilers because "NOx conh'ol has not been 
demonsh'ated at high efficiency at this level of NO x concenh·ation." PSD Permit, pp. 
64-65. LDEQ and Nucor did not provide any technical documentation suppOlting this 
statement. The ultimate NOx reduction efficiency and possible ueed for flue gas 
reheating relate to the cost-effectiveness of SCR, not technical feasibility. Given the 
magnitude of NO x emissions from the top gas-fired boilers, even a relatively low level 
of NOx reduction could be cost-effective. Duke Power Cliffside Steam Station has 
reported, in the engineeting literature, that it achieves 93% NOx removal efficiency, 
down to concentrations of 9-12 ppm, using SCR reactors furnished by Riley Power, 
Inc. '7 Applications of SCR in the elechic 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 EIQ for the topgas-fired boilers, the concenh'ation 
of NO x in the topgas-fired boilers stacks is 50-75.9 ppmv. Conh'ol of NO x 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 detelmination, including engineering 
calculations and literature, or should evaluate the control efficiency and cost­
effectiveness ofSCR as BACT for the control of NO x from the topgas-fired boilers. 

50. LDEQ improperly deemed the EMx technology to be technically infeasible for the 
control of NO x emissions from the top gas-fired boilers because "the hot blast stoves 
will operate in a cyclic fashion, such that the flue gas leaving the stoves will 
expetience regular temperature swings between 180-400°C (356-752°F)" and "large 
temperature swings duting operation can render the system ineffective as pass-tln'ough 
leaks develop within the catalyst modules." PSD Permit, p. 65. LDEQ and Nucor did 
not provide any teclmical doclllllentation suppOlting this statement, which appears to 

17 See Exhibit 8. 
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have been cut-and-pasted from the BACT detemlination for the hot blast stoves, and 
thus has no relevance to the applicability of EM x for the topgas-fired boilers. Indeed, 
as described above, it is not even an accurate statement with respect to the 
applicability of EM x for control of NO x emissions from the hot blast stoves. 
According to the EIQ for the topgas-fired boilers, the temperature in the topgas-fired 
boiler COll1ll1on stacks will be 375°F. According to the EMx catalyst manufactUl'er, 
the EMx technology will have a 90+% reduction efficiency at temperatures between 
350°F and 700°F and has a maximum temperature of 1 ,2000F. 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 tous/year. 19 LDEQ should 
provide teclmical support for its determination, including engineering calculations and 
literature, or should evaluate the control efficiency and cost-effectiveness of EM x as 
BACT for the control of NO x ii-om the top gas-fired boilers. 

51. LDEQ and Nucor did not demonstrate with sufficient technical supporting 
documentation, including design parameters, engineering drawings and calculations, 
engineering literature, and vendor literature and perfotmance warranties, that low 
NOx fuel combustion or an emission rate of 0.092 Ibs/MMBTU is BACT for the 
control of NO x emissions from the topgas-fired boilers. 

52. 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 
EMx 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.2o The EMx technology will reduce the CO emissions from the topgas-fired 
boiler from about 55 ppm to about 2.5 ppm, a 95+% reductiou, or 1,196.0 tons/year.21 

LDEQ should evaluate EMx as BACT for the control of CO and VOC from the 
topgas-fued boilers. 

53. LDEQ's analysis of the EMx technology as BACT for control of NO x emissions, CO 
emissions, and VOC emissions from the top gas-fired boilers, including the analysis of 
the cost-effectiveness of this tec1mology, should consider the collateral enviromnental 
benefit that NOx, CO and VOCs are all reduced by the EMx technology. 

18 See Exhibit 9. 
19 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, 
10 See EMx Catalyst Technical Specification, EmeraChem, attached as Exhibit 9. 
21 It should be noted that this level of emissions reductions implicitly incorporates the BACT selected by LDEQ, 
good combustion practices, wbich is reflected in the EIQ for hot blast stoves. 
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BACT Determinations for the Sinter Plant Are Improper 

54. LDEQ improperly deemed ESPs to be technically infeasible for the reduction of PM 1 0 
emissions iTom 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 suppolt this reason. In fact, an ESP is an integral 
palt of the Siemens V AI MEROS® sintering process, which Nucor proposes to use. 
LDEQ should evaluate the cost-effectiveness of an ESP as BACT for the reduction of 
PMlO emissions jiOlll the sintering process. 

55. LDEQ and Nucor did not demonstrate with sufficient technical supporting 
documentation, including design parameters, engineering drawings and calculations, 
engineering literature, and vendor literature and perf0l111anCe warranties, that the 
fabric filter proposed by Nucor will achieve the BACT emission limit of <= 0.005 
gr/dscf. 

56. LDEQ's evaluation of SCR for the reduction of NO x emissions fi'om the sintering 
process improperly considers only a configuration with the SCR unit upstream of the 
sulfur control tec\mology. In the MEROS process, S02 is contacted with calcium 
hydroxide and/or sodium hydroxide (and convelted 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 blmler, to raise the temperature 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. Tn 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 
TEQlNm3

) in the stack gas than did a sinter plant that did not employ SCR for control 
of NO x emissions (3.10 TEQ/Nm3).22 LDEQ's evaluation of SCR as BACT for 
reduction of NO x emissions fi'om the sintering process should consider the impoltant 
collateral benefit of reducing dioxin emissions. 

57. As noted above, Nucor's sintering process will be a m'\ior 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 

22 See "Sinter plants in the iron induslly," coordinated by P. Finley (April 2004), attached as Exhibit II, p. 10. 
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offered with perfonnance guarantees ofless than 0.01 ng [TEQ]/NmJ
.2J When used 

with am1110nia 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 exhanst gas may affect the cost-effectiveness ofthe SDDS system 
bnt 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 stacIe will emit 749.9 tons per year of NOx. Even an 80% 
reduction in NOx emissions, i.e. 600 tons/year, will j ustify a significant expenditure. 
LDEQ's evaluation should also consider the very imp0l1ant collateral envirorunental 
benefit that the SDDS system will reduce the significant dioxin emissions by over 
99.9%. 

58. Siemens is constmcting 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 S02, NOx and dioxin control facilities. LDEQ should 
consider tIus technology for applicability as BACT for the removal of S02 and NOx 
from the sintering process, with the important collateral environmental benefit of 
reducing dioxin enllssions. 

59. LDEQ eIinJinated a thermal oxidizer fi'om 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 enllt 27,193 tons/year of CO, 
so it is not implicitly clear that the increase in NOx enllssions will outweigh the 
reduction of CO emissions provided by a thelmal oxidizer. LDEQ and Nucor did not -
- but should -- calculate the amount of natnral gas required to operate the thennal 
oxidizer or the resulting NOx enllssions. LDEQ and Nucor also did not -- but should 
-- evaluate the cost -effectiveness of a thelmal oxidizer for reduction of CO and VOC 
enllssions from the sintering process. 

60. LDEQ should re-evaluate SCR, SNCR, NSCR, EMx and SDDS as BACT for control 
of NO x enussions asslllling iliat a thennal 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 elinrinated each ofthese 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 thennal oxidizer will 
increase the temperature of the exhaust gas to at least the minimum required for each 
of these processes. Ifthe thennal oxidizer exhaust is too hot for any ofthese 

23 See Exhibit 4; "The Shell Dioxin Destruction System (SDDS) for the Catalytic Destruction ofDioxins/Furans 
in Flue Gas from Waste Incineration Plants," D.L. Maaskant et a1., ADEME Seminar on Dioxins and POPs, 
March 2004, attached hereto as Exhibit 12. 
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tecbnologies, the excess heat can be used to pre-heat the MEROS system exhaust gas 
and thereby reduce the amOlmt of natural gas required to operate the oxidizer. The 
NOx control system will, in tum, treat the NOx generated by the oxidizer. LDEQ and 
Nucor should provide sufficient technical suppOlting documentation, including design 
parameters, engineering drawings and calculations, engineering literature, and vendor 
literature and performance wananties, to SUppOlt the detennination of BACT. Tn 
addition to technical considerations, the evaluations should include cost-benefit 
analyses and consideration of the impOltant collateral environmental benefit of 
reducing dioxin emissions (at least for SCR and SDDS). 

61. 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 S02 removal efficiency greater than 90% and an 
S02 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. LOEQ and Nucor should provide teclmical documentation justifying the 
selection of BACT for reduction ofS02 emissions from the sintering process. 

BACT Determination for the Cooling Towers Are Improper 

62. Combined, the cooling towers will emit more than 17 tons/year PMIO. According to 
AP-42, cooling water containing less than 500 ppm TDS is feasible. Given that Nucor 
will draw make-np cooling water from the Mississippi River, a limit of less than 500 
ppm TOS in the cooling water is teclmically feasible. LOEQ and Nucor did not 
provide any teclmical documentation comparing a 500 ppm TOS limit to the 1, I 00 
ppm TOS limit selected as palt of BACT. PMlO emissions from the cooling towers 
will be cool, wet and released at a low elevation, and therefore more likely to deposit 
on and adhere to Zen-Noh's equipment and grain. LOEQ should consider ultra-low 
TDS cooling water together with high efficiency drift eliminators, including an 
evaluation ofthe cost-effectiveness of using ultra-low TOS cooling water and the 
collateral envil'onmental benefit of reducing the deposition of wet solids on Zen-Noh's 
equipment, and grain, and should provide teclmical documentation supporting its 
decision. 

BACT Determination for the Storage Areas Are Improper 

63. Nucor proposes to store granulated slag, sinter, coke breeze, mill scale, coal, iron ore, 
limestone, dolomite, elechic arc fhl11ace slag, flux, and pig iron in storage piles, 
mostly located near the southwestem boundary ofNucor's propelty 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 
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source of PM emissions -- over 434 tons/year. Most ofthese 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 
matelial that can be stored in a silo, and enclosures or buildings vented to fabric filters, 
in addition to wet suppression, for each material that ca!mot 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 facil ity in Toledo, Ohio 
resubmitted a PTI application, in proi to "fully enclose the coal and coke piles inside 
an open span building to be constructed on the westem side ofthe new straight-line 
battery configuration." The modification will also allow FDS Coke to locate the 
railca!'loading and unloading operations inside buildings with baghouse conh·ols. 
StOling these materials in silos with PM controls or inside open span buildings with 
PM controls is teclmically feasible and will reduce PM emissions above and beyond 
wet suppression alone, particularly if used in conjnnction with wet suppression. 
BACT for PM emissions fi'om material storage at Nucor shonld include storage in 
silos with fablic filters or wet suppression in conjunction with storage inside buildings 
that vent to fabric filters. See 33 LAC III.305(3). 

64. Nncor proposed -- and LDEQ accepted -- that BACT for roadways is to be pave 
roadways "where practicable," reduce speed limits and spray roadways. TIns standard 
is impractical and unasceliainable 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/yea!' of PM. 
Given the proposed layout of the plant, most ofthose PM emissions will likely occur 
on or very near the shared fcnce-line between Nucor and Zen-Noh. If that is the case, 
these fugitive PM emissions will likely deposit on Zen-Noh' s equipment, propeliy and 
grain. 33 LAC III.l305 provides, in pertinent part, " [alII reasonable precautions shall 
be taken to prevent particulate matter from becoming airbome. 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 sh'ingent than Louisiana 
emission standards. All roadways at Nucor should be paved and routinely cleaned. 
See 33 LAC lll.1305( 6)-(7). 

BACT Determinations for Material Handling and Transfer Are Improper 

65. The matelial 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% control efficiency. The fugitive particulate 
emissions fi'om the conveyors will be plimalily 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 pattial enclosures to be utilized at drop points and transfer 
areas. Under the circumstances, partial enclosures at'e 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 fablic filter with induced draft. Water sprays should 
also be employed at drop points and transfer areas . 

66. BACT for the vatious 1m loading and unloading operations was selected to be 
collection and control by fabric filters. Even with these controls, PM emissions [rom 
the gatltry CratleS will be 209.8 tons/year. The fugitive palticulate emissions from the 
dock I and dock 2 gantry cranes will be primarily larger than 10m and will be entitted 
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 
contantinants. In addition, the prevailing wind blows from Nucor directly toward Zen­
Noh's docle. The holds are generally open on ships and bat'ges spotted at Zeu-Noh's 
dock for loading or Imloading, some for as long as 36 hours. PM entissions 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 docle. 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 teclutical supporting documentation, including design parameters, 
engineeting 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 achievable atld 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. 

67. BACT for the various unloading and unloading operations was selected to be 
collection and control by fabric filters. Nucor appat'ently plans to ship and received 
some materials by huck and rail, but Nucor did not estimate emissions from or 
detennine 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/lmloading operations 
at the Mesabi Nugget, LLC facility in Mimlesota is also an enclosure inside a building 
that vents to 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 veuts to a fabric filter that achieves at least 99% PM reduction efficiency 
and complies with the 0.005 gr/dscfrequirement 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 

68. 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 PMl 0,752.5 pounds/hour 
S02, and 30.74 pounds/holll' NOx fully 120 days per year -- one third of the time. 
These sources should have been included in the air quality impact modeling. 

69. 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 PMI0 and 
S02, see Exhibit 3, which are 10 ~tg/m3 (24-hour) and 13 Ilg/m' (24-hour), 
respectively. 40 C.F.R. § 52.21(i)(8)(i). LDEQ must but did not require continuous 
pre-construction ambient air quality monitoring at the proposed site for PMI 0 and 
sulfur dioxide for the ye81' preceding receipt ofNucor's application. 40 C.F.R. § 
52.21(m)(I)(iii). The PSD Pennit may not be issued in final fotU) until one year of 
ambient air quality monitoring is completed, before submission of a revised pem1it 
application and an opportwuty for public comment. 

70. 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 PMIO and S02. See Exlubit 3. LDEQ must but did not require continuous pre­
construction ambient air quality monitoring at the proposed site for PMIO and sulfur 
dioxide for the year preceding receipt ofNucor's application. The PSD Permit may 
not be issued in final foml until one ye81' of ambient air quality motutotiug is 
completed, before submission of a revised penrlit application and an opportunity for 
public comment. 

71. 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 
ifLDEQ had made such a determination, it would have been arbitrary and improper. 
The existing data used by Nucor was gathered between 200 I and 2005 in Baton 
Rouge, LA, approximately 40 miles fi'om the proposed site. Tlus data is not 
representative ofthe proposed site. LDEQ must reqnire continuous air quality 
monitoring at the proposed site. 

72. Nucor expects to create thousands of jobs and hlmdreds of millions of dollars in new 
household eamings in St. James Parish. Surely this growth in residential and 
connnercial, not to mention associated indusuial growth, will result in increased 
emissions of air pollutants in the area through motor 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, indusltial or other growth associated with the 
proposed Nucor facility. Au 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). 

73 . 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 publ icly 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 ofthe number ofNucor jobs expected to be taken by individuals who do 
not presently live in St. James Parish. 

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

75. 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 oflead elnissions. See Exhibit 2. Lead is a TAP, a hazardous air 
pollutant and a critelia air pollutant subject to a revised NAAQS. DUling 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 £i-om the coke ovens. It 
should be noted that at least one or anotl,er ofthe HRSG bypass vents will operate 120 
days ofthe year. 

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

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

78. 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. 

79. The modeling conducted by Nucor and evaluated by LDEQ did not account for 
fiJgitive emission releases from all material storage and transp0l1 sources at Nucor. 
See Exhibit 2. This has the effect of underestimating PMI0 impacts from Nucor. 

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

81. 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 Uureasonable 

82. Nucor's search for, and analysis of, alternate sites for the proposed facility was 
woefully inadequate and prevents LDEQ from perforn1ing 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. It 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 pla!ll1ed 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 
plauuing to use most ofthe 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 effOit to identify and evaluate alternate 
locations. 

83. During a meeting on November 11, 2008, Nucor agreed to consider altemative 
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-propelty line between Nucor and Zen-Noh and, hence, would be very close to 
exposed grain at Zen-Noh's dock and in Zen-Noh's conveyors and elevators. The 
purpose of moving these emissions units to the nOl1h and east would be to prevent or 
materially reduce any risk of contamination to Zen-Noh's equipment, ships and barges 
moored to Zen-Noh's dock, and grain that is exposed during the loading and 
U1110ading processes. This is not in any wayan unusual or U1U"easonable request. In 
fact, the Haverhill North Coke, Middletown Coke, and FDS Coke plants were all 
reconfigured, between the submission of the application and the issnance of a permit, 
in response to requests to lessen impacts at sensitive receptors. The Middletown Coke 
plant coke ovens were moved ahnost 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 ofNucor's evaluation, 
and Zen-Noh will perforn1 its own evaluation. It is possible that Nucor will be 
required to modify its ambient impact analysis as a resnlt of this exercise, but insofar 
as the prevailing winds blow from Nucor to Zen-Noh, a reconfiguration is likely to 
reduce ambient impacts. 

84. Nucor's evaluation of alternative processes, in particular the DRI process, places 
Nucor's economic return 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 DRl 
process is significantly more environmentally friendly than the old-school pig iron 
manufactUling process proposed by Nucor. Nucor operates a large DRl iron facility 
on Trinidad and can easily prepare an objective analysis of the cost-effectiveness of 
the DR! process compared to the emissions from the blast fumace process. There is a 
good chance that the DRl process will result in orders of magnitude lower emissions at 
little to no increased cost. To perfonn its duties as public trustee of the environment, 
LDEQ should require Nucor to perfom1 this evaluation before LDEQ issues the final 
pennit (and Nucor starts to construct an unreasonably dirty facility). 

85. 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 pennit from the Army Corps of 
Engineers before constructing the dock. Palt of the review process for that pem1it will 
include an evaluation of the effect of the docIe and docIe operations Ollliver traffic and 
nearby docIe operations. If given time to perfoml an analysis, Zen-Noh will provide 
comments to LDEQ and the Anny Corps of Engineers with expert opinion to assist in 
the evaluation of the location and construction of docIes and dock operations LDEQ 
should refrain finn issuing these air pemnts to Nucor until the suitability of the 
proposed docIe design and location is properly evaluated. 

86. The Nucor facility will result in significant emissions of C02. These emissions must 
be evaluated. C02 emissions must, in palticular, be evaluated as part ofNucor's re­
evaluation of the cost-effectiveness of the DRl process, which will have much lower 
C02 enIissions because it does 110t involve coIee ovens. 

87. Last, the analysis ofNucor's econonnc impact on the community is flawed because it 
does not consider the potential catash·ophic impact Nucor's operations could have on 
Zen-Noh. Coal dust, coIee 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 fue grain to be declared adulterated by FGIS and seized by FDA or 
food safety inspectors at Zen-Noh's foreign customer ports. For exan1ple, 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 
demuITage charges, which were as high as $100,000 per day earlier tins year, while the 
ship is cleaned. There is no tolerance level on grain for coal dust or virtually any of 
the other pollutant enIitted by Nucor; therefore, any measureable amount of those 
compounds on grain, such as a visible coal dust, could result in the entire load being 
impounded. The cost to Zen-Noh shOUld that occur would be astronomical, easily in 
the nIillions of dollars, but far less tl1an the human cost should adulterated grain find 
its way into the food chain. However, it may be that an affi1111ative resolution of the 
issues raised in these comments, including, but not linnted to, reconfiguring the iron 
plant to move the potentially dusty matCiial 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 uhlizing the SDDS 
technology to reduce dioxin emissions from the sinter plant or, alternatively, using the 
DRl 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 fOlward additional 
comments as they develop . 

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

cc: Kennit Wittenburg, LDEQ 
Steven Rowland, Nuc 

Sincerely, 

~tf!I!~ 91( 
President, Zen-Noh Grain Corporation 



LOUISIANA UEI'ARTM£o:NT OF ENVIRONMENTAL QUALITY (LI)I~Q) 
CONSOLIUATED ENVIRONMENTAL MANAGEM£o:NT, INC. 

NUCOR STEEL LOUISIANA 

I'UULIC HEAIUNG AND REQUEST FOR l'UULlC COMMI~NTS ON 
PROI'OSIW INITIAL PART 70 AIR OPERATING ANI) 

PREVENTION OF SIGNIFICANT DETERIORATION (PSI» I'I<:RMITS AND 
ENVIRONM£o:NTAL ASS£o:SSMICNT STATEMENT (EAS) 

Al Number 157847 
Permit Number 2560-00281-VO and PSD-LA-740 
Activity Nnmbcr l'ER200S0001 and PERZ0080002 

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

Zen-Noh Grain Corporation ("Zen-Noh") respectfully asks that the Novemher 24, 2()()8, 

publi c comment period on proposed air permits 251i0-00281-VO and PSJ)-LA-740 anti the 

ellvironmental assessment statement for the COllsolidntcd Environmental Management , inc.-

Nueor Steel Louisimw (UNucor") pig iron mill , be extended, lor an indefinite period to be 

determined aller Nucur submits, lor public revi ew and comment, all the supporting 

documentation necessary to thoroughly evaluate the polential impacts of the proposed pig iron 

mill Oil the ellvironment and Zen-Noll. 

Zen-Noh is one of the largest and most efficient grain elevators in the world, annually 

shipping in excess llf 11 ,000,000 tons of American grain overseas, Zcn-Noh thus· pw.\cides load 

and animal ked to people mound the world, The gra in passing through Zen-Noh's "lCility is 

exposed to the Hlllbiclll nir during most of the prm.:css. 

The Nueor plant would be located immed iatel y adjacent to, ami upwind li'Oll1, Zen-Noh 

;lI1d would, according to the dran permit , emil millions of POlillUS or air pollutnnts each year. 

Zcn-Noh is extremely concerned thnt proposed emissions n'OIl1 the Nucor plant could 
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conlmninatc its grain and co uld mlvl"rsely affect, or even destroy, Zen-Noh's busilless. Zen-Nuh 

is just as concerned about the possible adverse clTccls that Nucor's emi ssions cOli ld have Oil 7.cn-

Noh's 140+ employees who would be forced to work in the shadow orNucor stacks. 

Zen-Noh and Nucor have begun a conslrllcti ve dialogue that Zen-Noh hopes wi ll tlnswt: r 

Zen-Noh's ullimatc question whet her a Illnssivc pig-iron Jl1clllufncluring operalion (a business 

notorious for its adverse environmen tal impacts) should be located immed iately adjacent 10 a 

worlel-class nnd vitally- important [()otl and leetl operation. ' Much conversation must lo ll ow, 

many questions remain to be ilnswered. ami volumes or data remain to be reviewed. A t it 

minimum, morc lime is needed 10 adequately study and understand the potential advcr~c effec ts 

that the proposed Nucor plant could bave on the ex isting Len-Noh operation and its employees. 

To underscore this, please consider tbe following, more detailed description or Zen-Noh nnd its 

cOllcern s: 

I. Zen-Noh Is a Critical Food and An imal Feed E' llOl't Facility ," ,,1 Must· 
l'l'otcc t Against I'o tcntial Contamination rl'om the Pig Iron Mill 

Situated on the len descending bank ol'lhe Mississippi River at mile 16J.8 AHP, the Ze n-

Noh Convent elevator is the largest and most efllei ent gra in export elevator in the world . Gllilt 

ami placed in operat ion by Zen-Noh in 1982, on the rormcr Rapidan Pl anlation, the elevator has 

72 silos with a ~t~'J.l storage c.apacity 01' 4.0 million bushels ai' grain and graiJ~LI:!y ... ,products 

(collectively "Omin") . The !ilcility also has an open storage pad of 16 acres wi th a capaci ty or 

I Zen-Noh notes Ilml thi s was nol Zen-Null 's l"irst nllcmpt tu begin this dialugue with NlIl:or. 

Zen-Noh se bed uled meet ings with Nucor on September 25, October 14, and October 22, but 
NucOl' was unable to keep those schedu led meetings. Zen-Noh and Nucor held an abbreviated 
con/crcncl! on November 4, whieh lend to tbe more detail ed dialogue on Novemher II. Zeu-Noh 
looks forward to contimlillg this dialogue with Nucor. 
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240,000 metric tons of bulk material. This storage pad is eq uipped with mechanical "stackers" 

i1l1t1 "rcclaimcl's", which arc interfaced with the conveyor system oflhc elevat or. 

Zen-Noh is a subsidiary of ZENNOH (National Federation of Agri cultural Cooperati ve 

Associations), the largest ngriculturai cooperati ve in the world, and the second largest co mpound 

ICed manu facturer ill the world. Grain, including co rn, soybeans Bnd sorghum, is grown ~ lJld 

harvested domesticall y here in the U. S., ami shipped by Zen-Noh, primarily tor ex port overse: lS. 

On nil annunl basis, the elevator receives approxi matel y six thousand hopper barges ami fULlrtccn 

thousand rail ems from the grain belt of the IVlh.hvesl, as \Veil as approx imately si x thousand 

grain trucks totaling 150,000 (ons of grain that Ze n-Noh buys from local cooperati ves and grain 

dealers. Each load 0 1' lot of grain is carefully weighed anu inspected before entering the cumplex 

conveyor system and stornge silos of the elevator where the grain is processed, blended, dried 

Hnd made ready for shipment to lhe illh:l'll a li o ll~1 1 ll1:Jrkc t. 

The elevator is the I~ls tes t loading grain elevator in North America Hnd , Oil un average, 

loads cleven million mcl ric lOll S or grain into app rox imately 220 ships on an annual basis. Prior 

10 shipment, the grain is weighed , inspected and tes ted by represcntatives of the Federal Grain 

Inspec tion Serv ice (" FGl S"), un agcncy orthe U.S. Department of Agriculture (" USDA") which 

maintains and stant; a laboratory at the clevator on a 24 and 7 schedule. til must cases, the grain 

.i-- -·7 

is also inspected, sampled and tested by a third-party representative of buyers (lml/o r sellers nnd 

the samples are subject to rurthcr labo ratory analys is by indcpcllllent chemists. As n"nldated by 

the United States Ci ra in Standards Act ami the Food Drug allli Cosmetic Act, purity 01' the grain 

is or the utmost imporl:'lIlcc. til addition, many of Zcn-Nob's purchase orders require potential 

contam inunts 10 be measured not only ill part s per mi ll ion but pmts per billion. 

3 



Grai_1l is ofllomlcd Ii"OIll burges, rail ems and Inu.:ks (Jlld transferred (0 the silos by 

parli:dly cnc.:loscd conveyors, timing which the grain is exposed to the ambient air. During th~ 

oriluuding or a barge by the marine leg (barge unluader), the open hopper or the barge is only 

partinlly protected by n raill shield, Hntl the hopper cumpartment remains open to the 

ellvi ronment 10J' 1.5 hours or morc during the ofnoatiing process. Dllring the complete cycle or 

receiving and shipping the grain. the product is iiI'S! transferred Ii"om the barge 1I1lloadcr to the 

conveyor system and transported to the si los, moved by conveyor system to the shipping bins 

ami the head house, al1tlthen to the luur ship loading towers. The grain is tnll1sported over 6,500 

leel of conveyor .mel over scvcnl ccn lransfcr points. Throughout this process, the gra in would be 

exposed to coke dust, Ill' ash and other particulates, vapors and toxic air pollutants emittcd by the 

proposed Nucor stcel plant. 

Prior 10 landing gra in aboard nil ocean go ing carrier at Zen-Noh's dock, the holds of the 

vcssel arc carerully c,leancd, ilnd tlH.: n inspected by it slII'veyor Ji'om National Cargo UUI'CHlI, a 

r~presl'I1Lativc oCthe buyer and an inspector !i'om FGIS, to ensure that there arc no impurities in 

the vesse l holds that could contaminate the product. II' the vessel ",ils to pass til is inspection , she 

is placcd ofnlire and returned to anchorage luI' rurther cleaning. 

The nDrmal grain eapilcity 01' vesscls loading at Zen-Noh is 55,000-60,000 metric tons. 

Thig sizc vessel i~" ~l Pml~~1aX -class vessel.2 During loading of a PnJlUmHX vc~;r"'.7i1 seven 

watertight hatches covering the cargo holds or the vessel arc opened and ustJally remain open to 

tile atmospherc tur periods up to 36 hours while 55,000-60,000 tons or grai n is loaded. The 

cargo holds gencrnlly mllst rcmain open to allow l'or even weight distribution across the vessel 

2 Zen-Noh loads smaller vessels ,,1'25,000 tons capaci ty, and larger vessels wi th capaci ties in 

exccss 0 r ~O,OOO tons. 
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during the loading process. We mention these factors because the lolal cost of a single vc:-;scJ 

shipment or 55,000 tuns or grain, depending on the price or the commodi ty and the prevailing 

shipping rates, could exceed $33,000,000. 

In addition to meeting US standards lor quality and purity, Grain lomled and shipped intn 

export markets must Illeet inlcnwlionai standards for lood sa fety. These international standards 

and the stnmlards of Zen-Noh's customers arc o ften morc strin gen t than U.S. siallcinnis. If the 

Grain were to become con tuminated during the loading process, it \vuuld nol onl y /ilil to meet 

spec i li e (onimet requirements, but may also become subjec t to se izure by the rood and Drug 

Administration ("fDA") and rejection by the foreign country. In either case Zen- Noh would 

nICe severe linancia l ex posure and ri sk its credibility as a world class grai n exporter if it s Grain 

\VtTC contaminated by the emissions lhlll1 thc proposed N ucor pi g iron Itlcility. 

2. The Magnitude of the Proposed I'ig Iron Mill Warrants Dcfailed Review and 
Additional Time for I'uhlic COlll lllent 

Zcn~Noh has nol had enough time to thoroughly rev iew the permit lile, which includes 

thollsands of pages of information, much of which has been revised marc than oncc. A 

preliminary read of the permils ami application doel1l11cnls reveals a Ilumber of potential and 

substalltialullrcso lved problems, some of which :-Ire discussed below. 

The proPQse,>l perlUits tllclllseives are [07 pages (J'SO-LA-740) and 154_1li.U\!;',s (2560-

0028-YO), and come with a 38 pngc statclllent of basis. The 1110st recent sets of el11i ssion 

calculations ami emission in ventories submitted by Nucor spans 324 pages and 122 pages 

respcct ively, represen ting at knst 104 emission point s -- assuming Nucor idcntilicd and reported 

each potential source of clll iss ions. The tolal llumber of em iss ion calclilations that must be 

thoroughly reviewed and con lirnu.: tI is staggering. For example, the calcu1ation !i.-,r a single 
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cmi!)sion source, S'I'C-\ 0 1, illC\ titles 57 input paralllclcrs and 76 ilHJi vidual calculations, and this 

is a source Ill' only tlw;t emissions. Collectively, Nucol"s 104 emission points will cmill/1(y'ol' 

sOllrce quantities or live pollutants (PMw, SOl, NOx, CO and VOC) and lifly Toxic Air 

Pullutants ("TAl's") regulaled under LAC 33:111. Given Ihe potential enlaxlruphic el'ICets on 

Zen-Noh's business, cLlstomers and employees, c[tch cnlculntioll lor each of these [lollutants HI 

cnch emission point must be verified, which \vill take morc than the thirty days allowed if the 

public comment period is closed November 24. 

Federal ami state regulations rcgnrding the prevention of signil-icnnl deterioration vf air 

quality ("I'SD") and pennitting "I' major somees or air pollutants ("Part 70") requirc annlyses or 

muny other t'<lcton; before H new major source, li ke Nucor's pig iron fucility , Illay be cOllslruclL:d. 

For example, all applicable air po lluti on control requircments must be identilicd in the permil. 

[H this cas(;, the Pmt 70 permit idcntiiics 845 specific requirements -- including three complex 

ledcml cmission standards lor hazardous air po11ut,"llS -- 117 monitoring requirements /01' 55 

sources, and 42 cilntiolls to applicable requirements thaI Nucor claims me inapplicable or 

exempl. As another example, Nucor submitted at least 35 best available control teclulOlogy 

("BACT") analyses for po llutants li'Dlll 17 sOLirces (some sources emit more IhaLi one pol lutant). 

Zen-Noh needs more limo to evaJuatc whcthcl' (he permits accurate ly rclled ((1/ requirements 

~ • • }< 

app licable to Nucor's operations. 

3. Mo)'e Tillie Mllsi Be Allowed 10 Idenlify alld Evaluate Nlleo)"s Analyses of 
COllt)'ol TechnologiL>s and IIII(lacls of the Pig 1)'011 Mill 

Although 7,en-Noh reqllests additiona l time in which to evaluate the thousands or data 

points and pages ill the permit HIe, a number or questions are readi ly apparcnL For c,'\<Jmpic, 

LDEQ reqnested Nueor to reconsider several of the BACT ana lyses, inelll<ling evaluating spare 
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JIRSa units, which could reduce nil" pollution emissions from the coke ovens by nn estimated 

720 lO llS per year. Nucor' s desigll ellgi neer delermined 11101 "Iilhis so lulion is kasible and 

represenl s a praclical solulion," see IIRSG Bypass Ca pture Si udy, p. 3, bul Nue"r recommended 

a "do nOlhing" approach as BACT. The permils appear 10 have adopled Ihi s approach. Givell 

the likely impact of Nucol"s emi ssions proposed ill the permits, it is imperati ve that true "Iop-

down" BACT analyses be conducted mH.1 documented for each ofNucor's emission ~Olll'(.:CS. 

As Hllother example, Nucor !)ubmiltcd several iterations or ail' polll:llioll dispersion 

modeling to slipport its contention that the thollsands of 10l1s o r annual emissions would not 

rtdvcrsdy impact ilmbient air quality. Zen-Noh needs additiona l time to I'cvicv.,I and cvaluntc (he 

ail' quality modeling, but scvc rul signiJictlnt isslics are obvious. First, Nucor did I/of model the 

Jurgest si ngle source of particulate matter emissions, FUG-I 0 I, dllst rrom unpaved roads. 

PreslI mably Ihese roads \Viii collect und emit coke, coal and iron dust, ill addition to limestone 

and dirt. l3y themse lves the ullpaved roads me a ll1l{iol' SOlll'ce of pmliclllnlc matter emissions, 

and it appears from Nucor's site plan that many of the unpaved malls \Vi II be located on UI' near 

Ihe Zell-Noh properly linc. This source should have been included in Iho air lJualily Illodel. In 

addition, N ucol' should be required to pavc all or its roads unless it can prove -- in a proper top-

down BACT analysis -- that a particuinr segment of road canllot be paved due 10 technical -- nol 

~ .. . jII 

financial -- concerns. 

Nucor's emission estimates and dispcrsioll modeling do not account lor nIl pollut.ll1l"s that 

wi ll be cmilted in quantiti es large enough to potentially impact Zen-Noh's operations. POI" 

example, Nucor apparently did 11 01' account fur or model chloride emissions from the coke ovens 

and Ihe HRSG bypass venls. Coal Iypically eonlains a signilicanl coneenll'lliion or chloride 

compounds, which cun he converted 10 chloride emissions ill Ihl! cukl! 111 i.lIllriilc!uring process. 
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At this point , Zen-Noh is evnlunlillg \Vhnt other Hir pollutants were ollliUed or linder-reported in 

NlIcor's emission invt!lltories unu impact asseS~l1leJlts. 

Nucor Hlso did not inelllCle any elevated oft~sitc receptors in the di spersionll1odels. Zen-

Noh's dock J:u.: iiitics, 1'dlns and conveyors, and lhe ships receiving the grain , nre 1101 located at 

ground level. 111 most instances, the grain exposure point is locnted at IO-meters or higher. 

Nllcur's emission SOlIn..:CS arc located so close to Zen-Noh that the plumes might nol have 

reached ground-level at the point they impact Zen-Noh's grnill. In addition, some oflhe elevated 

exposure points at Zen-Noh, in particular the silos nnd the cOl1ve),or system. are opcratcd under a 

strong negative pressure induced by Zell-Noh's dust collectors. A significant portion of the 

collected dust is reintroduced into the proouCI grain. The remainder is captured und lIsed to 

manullictun.: animnl feed pellets. This will have the erfect of drawing Nucor's air emissions into 

the grain. The elevated receptors should have been included in Nucor's air pollution dispersion 

modeling. 

In addition, Nucol"S cmissic)]1 calculations ami CllllSS10ll inventories do not inelude a 

discussion and qU<lntilicntioll of the adverse clTcets of unplanned cmissiom; 1I1J(ler l1on~rou(inc 

operating conditions, such as upsets, maintenance, malJimctions, lires ,lI1d/or explosions. These 

unplanned emissions may nol occur frequently but, nevertheless, arc or extreme imporlance in 
~. - .. )J 

our case where a very sensitive receptor aren (Zen~Noh) is ill close proximity to lhe Nllcor's 

plllllt and onen downwind. Al so, we believe that the calculations of IlJ:lXimU111 short-term 

concelltrntiolls in the permit application (e.g., I-hI' CO ami 3-hr S02) should include unplanned 

excess emission scenarios thaI on n yearly basis nre likely to OCClII". 

Zen-Noh plans to conduct a thuruugh review of the air pollution dispersion modeling 

snbmitted by Nncor and to evaluate critical Issues not cunsidered by Nucor. Esperts will 
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dctcnnillc whether the pig iron mill will calise an excecdance of allo\,,'nble PSD incn:lIlcnls and 

NAAQS standards (includ ing the new standard for lead) based on the conditions modeled by 

Nuco r, and also cons idering the elevatcd receptors in Zen-Noh's facility. These analyses wi ll 

also CO li sider emissions 01' pollutants Nucor omillcd or linder-reported in its elllission 

ca lculntions, Zen-Noh [l lso plans to PCl'i()J'Ill a preliminary modeling simulation of iI lew 

reasonably Jorcsceable excess emissiun SCt' l1arios to assess the impact of peak <.I nd :Jcci<.ll:ntul 

relenses 011 Grain at the Convent elevator. The simllinlions will include deposi tion nnd grain 

nosorptionJadsorptioll of chcmicn ls and retention caiL:uinliolls, thus providing fi.lrlher insight into 

the risk and consequences of Grain conlmninutioll. 

4. A Fail' Opportunity 1'01' 1'lIhlic Cummcnt Dcmands that Nucol' First I'rovide 
All Neccssary and Required SUJlJlurting Ducum entatiun 

As indicated above, Nucor's permit application, including additional informatioll 

subm itted by Nueor to date, docs not provide sumcient intol'lnalion for Zen-Noh to thoroughly 

evaluate the propo~ed permits. Much or the mi ssing infurmation is also required by EPA ami 

LDEQ rules, regulations and guidance doculllents. Although the expedited perm il process has 

not all owed enough time lor Zen-Noh to generate a comprehensive list or all missi ng nece"ary 

inl\lI'lnation. Zen·Noh has identilied the lollowing mi ssi ng inlormation:J 

• For each <;01!.1roltecllllo[ogy decllled to be technically infeasible [or any emi~~lll1il (as 

purl orlile BACT analysis), design pnl'fllllctcrs, engineering calculatiuns, vendor literature 

tlnd oUIer supporting doculllentation li"om wh ich Nucol"s claim or technicul inicasi bilily 

may be verified, based 0 11 physical, chemical and engineering principals. 

3 Zcn-Noh's ail' pollut ion di spersion mode ling expert , Dr. Paolo Zannetti, reqllested the 

electron ic model inplItliles by c-mai lto pllblicrecords@la.gov dated November G, 2008. 
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G For cat:h em issions ullit , documentation verifying appropriate cOl1sidcl"<llion or allemaliv!.: 

ll1 anuJl1cturing processes, systems and techniques, including technologies Cillploycd 

outside the United States (e.g. the Uhde processes and technologies employed at the 

Tll)'SscllKrupp coke plan I S~hwe l gern , Germany), illllovntivl! cOll trol tccllllologies. :Jlld 

technologies required under lowest achiev:lblc emission rnle determinations. In addition, 

for each alternative or innovative pl'Ocess or technology to be employed, vendor or IIscr 

conlnet infonnnlioJ1 should also be provided. 

• Cost-bendlt ,,,,alyses tor each control technology that is technically tc"sible, including, 

for each, design parameters, engineering ca lcu lati ons, vendor literature, perrormance 

guaranties, [Inc! other supporting docllmentation frolll which the cnpturc and conll'Ol 

elIieielleies, operability, reliability, installed capital cost and annualized control cost lllay 

be veri lied. 

• In addition to the abuve, for each marine or rail londing or unloading point, a ~pccilic 

identilication or the proposed control techno logies; for each raw material, product or 

byproduct conveyallce system, a speci fic idenliJication of the proposed contro l 

technologies; for each segmen t of ullpaved road, the specific locntion and documentation 

support ing Nucor ' s con tention that the road should nol be paved; Ibr the HRSG bypass 
~-- -:,.. 

vents, docu mentation dCl110nslraling the installed capital cost to provide stand-alolle or 

shared "spare" HRSG lIllits, ant! accollnting 1'01' the incrclllcntnl powcr gCllcnlled alld 

emissions reductions afforded by the spare ullits; Hnd lor the coke quenching lInits, n 

cost-benefit analysis considering thc lI SC of ollce-through quench waleI' or qucm;h-wnler 

TDS rcmoval technology) such as reverse osmosis. 
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• An evaluation or alternative physical layouts for the proposed pig iron mill. including 

moving the docks, storage arens, conveyors und coke ovens so that they mc 1101 

immedialely adjacenl or pro,imale 10 Ihe Zen-Noh [aeilily. 

• An accounting or every po llut ant that could be emitted rrom each emiss ions unit III 

CJlJalltifinble qlHlntilics or concentrat ions. 

5. Conclusioll 

Until I'.cn-Noh c(ln be ussured thal any and all cmiss'iolls from the proposed pi g lroll 

processing pJanl will nol compromise Ihe healih and salety of Zen-Noh's personnel and 

subcontractors, contmnillHte or ,lClullernle the Grain processed through the Convent elevator, nor 

adversely impact barge, ship and rail trnflic entering and exi ling Zen-Noh, it mllst oppose the 

issuance of any permil. Zen-Noh met wilh Nucor officials on November II , 2008, to discuss 

Zen-Noh's concerns and the above doctlmcnltlliOIl gaps) which Zen-Noh needs to adequately 

cvaluale Ihe polenlial impacls oflhe pig iron mill (and which EPA and LDEQ regulalions require 

Nucor to submit). Zen-Noh would characterize {he conversation as constructive and focused on 

a positive result" for both parties. We believe Nl1cor is in genera l ngrecl11(.;nt to provide the type 

or information Zen-Noh requested; however, it is unknown whcn N ucor CHn gather ;:lIlt! provide 

the requested inCOflllfitioll 01' how long it will take Zen-Noh 10 review the additional inrormation. 

Whal is cerlain, Ihough, is IIwl Ihe Nolice Ihal was published on October 14 gives lillie ir any 

time to eva luate any of the isslles and dcJicieneies described nbovc, mllch less review the permits 

and applications ill detail. 

LDEQ has discrelion 10 ex lend Ihe lillle allowed for public eOlllment and even 10 hold 

addilional hearings. fll re: Belle Co., 809 So. 2d 225, 228 (La . I\pp. 200 I). Such cXlensions and 

additional public hearings are important because all rcnsonnbly ascertainable isslIes and 

11 



reasonably available evidence must be submitted to LDEQ before LDEQ issues the lillal permit, 

50tha! evi d~l1ce is pre.served for judicial revic\\', La. Rev. Stat. 30:2014.3, or a pelitiollihal EPA 

object to the permit. L.A.C. 33:11I.533(E). it scems ollly reaso nable here that the public be 

given sullicient lime to review the calculations, analyses and decisions reflected ill the pig iron 

mill permit applications and permits nnd the additional infor1nntion to be sublllitted by Nucor. 

Zen-Noh estimates that at least an additional 90 days will be necessary just to complete 

its evaluation of the information already made a pari or the record. The additional inlormnlion 

requested or Nucor -- all of which Nueur is required to place ill the public record under I.IJEQ 

nml EPA rules ami regulations -- Illay r~qllire even morc time [0 review, depending on when 

Nucor submits the information. Given the expedited nnturc or the permit review to dale, 

allowing an additional YO days lor public cummcnt will not canse the total perm it review time to 

exceed :\00 days. 

Accordingly, Zen Noh formally requests nn enlargemellt of time for an int.lclinitc period ) 

to be dclcrlnincd ancr Nucol' submits the requested informatioll, in which to submit its Public 

Cunllnent to the Notice on permits 2560-00281-VO allli rSD-LJ\-740 allli the environmental 

nssessl1lcnl statement. 

Z~N-N~O~\IN C t~ I'OIV\T:ON 

BY:~ I. ~,.J'> - -~-
(fo~Wiliiams, President 

1127 East Service Road, Highway 190 
Covington, LA 70433 
P. O. Box 39 
Mandeville, LI\ 70470 
985.867.3511 
John. Williams@zgc llsa.c011l 
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November I 7, 2008 

Ms. SOll111nyu Ghosn 
Luui!)ia na Dcpmlmcnl of Ellviroll111l:ntnl Quality 
Public Part ic ipation Group 
1'.0. Box 4313 
flaton Rouge. Louisiana 7082 1 

Re: Reqllest rur 45-llay Extension "r Time for I'ublic Cum menl un 
I'crmi l Nos. 2560-00281-YO and I'SD-LA-740, and Envirullmcnlal 
Assessment Statement (~AS), NlIcor Steel-Louisiana 

AI Numbcr 157847 
I'cnllil Num her 2560-0028 1 -YO and I'SD-LA-740 
Activity Numhcr I'EIUOU8(JIIU I and I'EIUO()8()O()2 

Dcnr Ms. Ghosn: 

This letter fo llows-up on Zen-Noh Groin Corporation's ("Zen-Noh") Novem ber 
13, 2008 written request 101"111 indclinitc ex tension of time in which to respond to the 
above- referenced permits and EAS, lor the proposed Conso lidated Environmental 
Management , Inc. N ucor Steel-Loui sinna ("NLltor") I~ic ilit y in Convent, Louisiana. 
have si nce been informed that LDEQ will approve extensions onl y lor detinite peri ods or 
time. By way or thi s letter, Zen-Noh incorporates ami rev ises the Novcmber 13 req uest 
and now requests a 45-day extension oftimc lor public comment. 

I\s became clear during our November II meeting with Kermit Willcilburg and 
other members of LDEQ's start: NlIcor's permit npplie"t ion omitted" signilicant number 
ofd ocllmcnts necessary to support certain analyses rcquirecl llnder EPA and LDEQ rules 
and regulations. Without those doc liments, Zen-Noll cannot evaluate whether air 
cmissions rrnm the Nucor 1~lcility will bc controlled to n level necessary to prevent 
adultcration of Zcn-Noh' s grain . Zen-Noh met with Nucor on November 12, during 
whi ch Nucor agreed to provide informati on to Zen-Noh. I have attached Zen-Noh's 
spec ilic inior!ll ,\,I.ion rC<jllesUor your convenience. Generally, Zen-Noh rcques teLl.:.~~ 

• Documents supporting Nllcor's I3ACT determinatiolls; 
• 1\ 1l inventory orthe pollutants that could contaminate Zen-Noh's gra in ; 
• Air dispersion modeling electronic input liles; 
• Nucor's applicutioll for a permit rram the Un ites States Army Corps of Engineers; 
• Nucor's evaluation ofnllcl'Ilatc site conliguralions that would relocate the docks, 

conveyors and mntcrinl storage meus to the lower (cast) end o1'(11e bullurc, whi ch 
Nucol' agreed to consider during Olll' meeting last week; ami 

• Documents supporting Nucor's environ11lental assessment statcmcnt. 



Ms. S01l1l1aya GhoSI1 
November 17,2008 

p. 2 

We bel ieve 45 days is a reasonable requesL lor this initial ex tens ioll ofl illlc. It is 
unlik ely Ihal Nucor will be able 10 eYen begiu compiling Ihe requesled informal ionunlil 
afier Ihe public hearing scheduled ror November 20, and Ihe following week is 
Thanksgiving. Even if NlIcol' diligently compiles th L: necessary infclrIl1ation, it is unlikely 
10 be avail"ble Illr public rev iew unlil December. EXlending Ihe public eommenl period 
J(,,' 45 days should provide Ihe public 30 days 10 revicw Ihe addilional intllnnalioll, wilh 
lime orr Illr Chrislmas ami New Years, if Nueor provides Ihe in fo rmalion by December 2. 
Zen-Noh Iherelore reqllesls Ihe public commenl peri od be eX lended lor 45 days, ''''lil 
January 8, 201l? 

We appreciate you r prompt consideration of Ihi s relJues!. Pl ease do not hes itate 10 
ca ll1llc if you have any quest ions or concerns. Thank YOli. 

Ene. 

cc: Mr. Kermil Willenburg, LDEQ 
Ms. Cheryl Nolan, LDEQ 
Mr. fl cau flrock, LDEQ 

Mr. Sleven Rowlan - N ucor 

Sincerely, 

Ojd ollllJlkl r<:: ~illiams 
President. Zen-Noh Grain Corporati on 



November 17, 200~ 

Mr. Steven ROIVIan 
Direclor of Environlnen tnl Amlirs 
Nucor Corporation 
191 5 Rexlord Road 
Charlo tte, North Cnro lina 282 1t 

Rc: )'ar' 7U and (,SD Permits and EnvirulllUcntal Assessment Statclllent 
Nucor Steel-Louisiana 
Request ror Supporting and lIacl<grounll J)oculIIcntation 

Dc-ar SIeve: 

Thank YO LI f(Jr visiting wilh LIS 011 Tuesday, November 11 ,2008, to diseLiss ZCIl ­

Noh Grain Corporati on's concerns regarding the proposed COll!::ioJidatcd Envimnmenta l 
rvlHl1agcment, Inc.-Nucor Stee l Louisiana pig iron mill in Convent, Louisiana, It WH:-: 

ccrtninly a pleasure mceting you and your tcam, fmel we appreciate the Illutual spi rit or 
cooperation exhibited by all involved. Yonr willingness to share technical inl"rm"tion 
lor our revielV is appreciated, rollowing is our lirst-blush identification ordata gaps in 
the pcrmit app lications and add itiona l inlormation Nncor submitted to LDEQ, most or 
which we discussed at length last Tuesday. 

• Supportiug doculIlentation ror Nucor's BACT analyses. This shou ld 
include design parameters, engineering drawings tlnd calcu lations, vendor 
litcrulurc lind performance warranties. 

• Ident ify alternative and innovative technology, im;luding processes and 
technologies used outside the United Stntes, eval uated by Nuc-or, aud 
include the results of those evaluations; 

• Doculllentation supporting Nucm's determination that nny control 
technology is technically infeasible.' 

o Plensc also provide any reporLs and/or results of the NOx emissiun 
control pilot projccts implemented by Nucor pursu""t to the EPA 

~<~ Cbnsellt Decree. 

• Cost-benefit analyses lur each control technology ideu tificd as 
techn ically fcasible, including (at least): 

o "spare" HRSG units to c1imilln\c coke oven bypass vent 
emissions; 

o once-through quench watel' to further red lice quellch lower 

I POI' cXalnplc, the dclcnnilllll ion that selective catalytic reduction is nol rcnsible lor conlrol of NOx ill the 
lopgas boiler Ihle gas should be supported by vendor or engineering lilcraillrc iclt:nlil)ring th~ required 
temperature rallg~ lor usc or this tct:hnolog,y, Ihe level or NOx emissions (in ppm) Ihat may be cH.:hic::vcd 
wilh this technology, and the specific conditions Ihl1 l prevent SCR !I'OIl1 being used by NIIt:or. 



Mr. S tCVCil Rowlall 
November, 17,2008 

1'. 2 

emi ss ions; 

o Cyclone and \\'(.' . scrubbe r combinatioll to red ucc cast house 
c mlSSlOns; 

o Wet scrubber to control coke oven cmissions~2 

o Fabric filte r or cyclone (in addition to llat-car pushing) to redm:c 
coke pushing emiss ions; 

o Cyclo ne and wet scrubber flue gas tlcsulfurizaHu ll comhinatioll 
to reduce s inter plnn! cmissions~J 

o Cyclone and wet scrubber flue gas dcslllfurizatiun comhimltiull 
to reduce coke oven em issions; 

o li:nclosurt.'s to further reduce slag processing and storage 
e mi sSions; 

o Thermal oxidizer to reduce sinter plant emissions; 

oVery loIV « SUU ppm) TDS cooling IVatcl· to tllrther retiuce 
emissions !i'om cooling towers; and 

o Enclused storage piles to reduce dUSL emissions. 

• For emissions unils Ihnt are trented as groups in thc BACT nnalys is, 
iden tify the speeilie control techno logy to be implemented at each 
ilHlividufll emissions IIni t, including; 

o each proposed segment Orunpa\'cd road (and doclllllent why the 
segmcnt cnllllot be paved); 

o each marine or rail loading 0 1' unloading po int ; and 

o each conveyance system 1'01' raw l1l<l terials, products or 
byproducts. 

• A matcrial balancc tor each potentia l air pollutant" that will be present in 
quantities above 25 pOllnds pCI' year, in Nucur's raw materinls, including: 

o ·p.ruposcd watcr treatment chemicals; 

o illllHlritics co mmonly round in coa l, iron orc, and lime, including 

2 The BA CT Analysis provides iI Ilt llnber or (OS 1 issues assoc iillcd wil li wei scrubbers and slules tlial "[ a I 
wet sc rubbing sys tem is not known to have been lIsed lor coke ovens," bllllhcrc is 110 imlical ioll orany 
llhysical, chemical alld ('lI~iIlCCrillg principallhal wou ld prevent lISC of wet scrubbers inlhis ilpplicalioll. 

The BACT anilly~ i s indicates tha t wet st;rubbers were rejected bec,lIIsc uscd. ,donc weI sc rubbers providc 
9S%, rClllllv:lI ufparliculllle matter. This analysis docs nol ilCCOl1lll lor the nl(.:ts that 99'1 % control Cil n be 
m::hicvcd by a cyclonc/wct scrubber cOlubinalioll .Hld the purtieulale matter loading to the rnb ri c filler in a 
sp ray dryer syslCIll is grea tly incrcnscd by Ihe il1j ec tion or lime. 
·1 Whell it comcs to rood ilnd Iced grain, Ihcrc is 110 li st ul'eonlalllinallls uf eOJ1cern. Rather, in aCl.:unJance 
Wil h FOA fi nd USDA rules nlld rcgulutiomi and Ihc requircmcnts a r Olll' inlernalional ellston]!.!!':>, (IllY 

dcll::clabk: quant ity or industria l po llu laliis -- including, substances as innocuous ilnd prc\'alenl as coal dust -
- cou ld subjcc t Zen-Noh's gra in (0 sdzul'c illltl destruction. 
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but not limited to heavy metals, sulfur, chloride.s, and nuoridcs;5 
and 

o tlissol\lcd solids in the source of Nucor's quench water. 

• Electronic copies of Ihe dala in(lnt mes lor your dispersion modelillg, 
including the PSD incrcmclltlllouciillg. Toxic Air Pollutant impact 
assessment, and deposition modeling, including on-site and off-si te 
emission point data, receptor grids, terrnin nmlmctcorology. 

• Nucor's eval uation -- which you agreed to provide during our meeting last 
Tuesday -- of altel'nate facility configurations that wou ld move 
signilicnnt emissions units, including the docks, Illalerial conveyors and 
nmterial storage areas to the lower (cast) end orthe batlure. 

• Copies of Nil cor's applicalion lor a Uniled Siaies Army Corp or Engineers 
("USACE") pel'mit to constTuct alld o(lcl'ate Ihe docl, ami any 
supporting docllmentation und related correspondence, nnd any other 
permil or approval rclnled 10 Ihe Convenl fileilily. 

iii Supporting and background dOClnllcntation for each clement in Nucor's 
Envirunmental Assessmcnt Slatement, including bllinoilimiled 10 Ihe: 

o envirunmental impact analyses; 

o cCHllomic illlilad projections; 

o alternate site evaiwltiol1s; Hnd 

o alternative process evaluatiolls. 

Although this list may appcm large, rest assured that' we arc on ly beginning Ollr 

review or the penni l application. 'rhe re is much information and mUIlY assessments that 
we nrc just beginning (0 review. Vle wi ll let you Imow as soon as additional questibns 
arise. In the meanlime, attached for your records is ollr request for an initial 45-day 
exlension ofille public COllllllent period, which we filed wil h LDEQ today. We inilia lly 
requesled nn indetinile eXlension, nccord ing 10 yom requestlnsl Tuesday, btlt LDEQ has 
indicaled Ihel>.I\<pllld owy npprove a detinile cxtemion. 

Again, Steve, we tmly apprccintc your cooperat ion and willingness 10 disellss 
Zen-Noh's concerns. I would be happy to di scliss these issues and any concerns YOII 

have at <lily lime. \Ve look lorward 10 hearing Crom you and receiving the requcsled 
doclllllelltalioll. 

Thallk YOll. 

~ In particular. the material ba lallces should qUiln liry l'iKh byproduct created in Nllcor'~ prol'ess(~ s, such as 
sLiltiJl" dinxicll: I1IHI sllllilric m:id U'OIll sulrur and hyJrochloric acid lI'olll ch loride, 
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Sincere ly, 

<:7k.:' u!JI1:~ ;!.~ 
;;ohn Wi lli ams 

President, Zen-Noh Grain Corporation 



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

NUCOR STEEL LOUISIANA 

AI Numbe.·lS7847 
Permit Number 2S60-00281-VO aud PSD-LA-740 

Activity Number PER20080001 and PER20080002 

AFFIDAVIT OF DR. PAOLO ~ANNETTI, QEP 

I, Dr. Paolo Zannetti, QEP, state: 

I. I have personal knowledge of the statements made herein. 

2. I am President of EnviroComp Consulting, Inc. ("EnviroComp"), an 
environmental consulting firm. 

3. 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. 

4. In the 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 conducted mathematical 
modeling of emissions from the proposed Nucor facility. 

5. Through my education, tmining, 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 N ucor pig iron mill. 

6. The materials and mathematical modeling I reviewed and performed are what an 
experienced air pollution consultant would rely upon in forming opinions 

'regarduig tlie emissions, control strategies and envirotiifimlfal impacts of a 
proposed manufacturing facility. 

7. 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. 

8. On November 6, 2008, my Associate at EnviroComp, Dr. Frank Freedman, sent 
an e-mail to publicrecords@la.gov, 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 ERMINUCOR to LDEQ 
regarding "Addendum No 2 - Additional Dispersion Modeling"), Dr. Freedman 
asked for the most recent CD of the modeling files. LDEQ said tbat 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 check 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 [mally received the CD 011 

November 20, 2008. Our analysis confirms that this CD does not contain the files 
for the most recent modeling results presented by ERMJNUCOR 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 tlus 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. Dw·ing a meeting with Nucor representatives on November II, 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 ftles. Nucor has not provided the modeling files. 

II. 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 I 
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 peljury that the foregoing representations are hue to 
the best of my knowledge. 

~. - .J!' 

23 November 2008 

Date Dr. Paolo Zannetti, QEP 
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Exhibit 1 

True and accurate copy of the curt'iculum vitae of 

Dr. Paolo Zannetti, QEP, including a list of depositions 

and trial testimonies in the last 5 years 



CURRICULUM VITAE 
OF 

PAOLO ZANNETTI 
PRESIDENT, ENVIROCOMP CONSULTING, INC. 

Email: zannetti@envirocomp.com 
Phone: (510) 490-3438 
Fax: (510) 490-3357 
Cell: (510) 220-8014 

Postal Address: 
EnvimComp Consulting, Inc. 
2298 Ocaso Camino 
Fremont, CA 94539 (USA) 

Personq\ Web page: ._ http://www.cnvirocomp.org/htmi/meetus/zannetti.btm 

EDUCATION AND TITLES 

• Qualified Environmental Professional (QEP). Institute of Professional 
Environmental Practice (IPEP) www.ipep.org 
Certificate #029440029 (2/1994) - Recertified on 712007 

• Doctoral Degree in Physics, University of Padua, Italy (12/1970) 
www.unipd .it 

• Diploma of Maturita' Scienlifica, Scientific Lyceum Ippolito Nievo, Padua, 
Italy (7/1965) 



PROFESSIONAL EXPERIENCE 

• President, Envit'oComp Consulting, Inc. (4/2001- present) 
www.envirocomp.com 

• President and Founder, EnviroComp Institute (10/1996-present) 
www.envtrocomp.org 

• Regional Coordinator for the Institute of Professional 
Environmental Practice (IPEP) in the San Francisco Bay Area 
(911997- present); www.ipcp.org 

• Visiting Professor, Wessex Institute of Technology, Southampton, 
UK (1 99 I-present); www.wessex.ac.uk 

• Visiting Professor, Polytechnic University of Bari-Taranto, Italy 
(1999 - present) 
www.po li ba.it/Taranto/TARAS I.hlm 

• Peer-Reviewer, Kuwait Institute of Scientific Research, Kuwait. 
Wessex Institute of Technology, Southampton, UK (2002-present); 
http://www. kisr.edu. kw/ 

• Prillcipal Scielltist, Exponent, Inc., Menlo Park, California (11/1991-
412001) 
www.exponent.com 

• Instructor, University Extension, University of California, Berkeley 
(10/1992-7/1997); www.uncx.berkelcy.cdu:424J 

• Departl1fl!Ilt .-Mallager, Aero Vironment, Inc., PasademtfMom'ovia, 
California (10/1979-11/1991) 
W\vw.aerovironment.com 

• Consultant, IBM Semea, Milan, Italy (1-1011991 ; on leave of 
absence fi'om Aero Viromnent) 

• Head. Environmental Sciences, IBM Scientific Center, Bergen, 
NOlway and Leader, Environmental Sciences Activities of IBM 
Europe (3-12/1990; on leave of absence fi'om AeroVironment) 

• Consultant, Research Center of the Italian National Electric Power 
Company (CRTNIENEL), Milan, Italy. (3-1011984; on leave of 
absence fi'om Aero Viromnellt) 



• Project Manager, Kuwait Institute for Scientific Research (KJSR), 
Kuwait (211982-2/1984; on leave of absence from AeroVironment); 
www.ki sr.edu.kw 

• Researcher, IBM Scientific Center, Venice, Italy (8/1971-10/1979) 

• Visiting Scientist, Department of Statistics, Stanford University, 
California (111978-3/1979; on assignment fi'om IDM Italy) 

• Visiting Scientist, IBM Scientific Center, Palo Alto, California 
(111978-311979; on assignment from IBM Italy) 

• Assistant Professor, Department of Civil Engineering, University of 
Padua, Italy (1974-78); www.unipd.it 

• Systems Allalyst, UNIVAC/Sperry Rand, Milano, Italy (3-7/1971) 

EDITORIAL RESPONSIBILITY 

Editor of the Book Selies "Environmental Sciences and Environmental 
Computing" 
www.envirocomp.org/esec 

Editor and co-Author of the Book Series "Air Quality Modeling - TheOlies, 
Methodologies, Computational Techniques, and Available Databases and 
Software" 
www.envirocomp.org/aglll 

• Member of the Editorial Board of "Environmental Forensics" (AEHS) 
{2e03- present) 

Founder and President (since 1996) of the EnviroComp Institute - The 
International institute of Environmental Sciences and Environmental 
Computing (www.envirocomp.org) 

• Founder and EditOl-in-Chief (J 986-93) of the qUaJterly journal 
Environmental . Software, published by Computational Mechanics 
Publications since June 1986 and by Elsevier Applied Science since 
September 1991. Cunentiy Founding Editor. 

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



• Founder and Co-Director of the fIrst two AIR POLLUTION Conferences -
Computer Teclmiqnes in Environmental Studies (1993-94). CUlTently 
Member of the Conference Board. 

• Associate EditorlMember of the Editorial Board, Atmospheric Environment, 
published by Pergamon Press (1987-1999). 

• Member ofthe Editorial Board, Ecological Modeling, published by Elsevier 
Applied Science (1992-2007). 

• Member of the Editorial Board, ENVIRONews, published by FiatLux 
Publications (1993-1998); www.envirocomp.org/html/ne wslflpub .htm 

MEMBERSHIPS 

• Member, Intemational ScientifIc Advisory Committee, AIR POLLUTION 
Conference Cycle, Wessex Institute of Technology, UK. (since 2000) 

• Member of the "SATURN Specialist Group" 
(htl p:llaix.meng.auth.gr/lh tedsaturn.html), subproject of EVROTRAC-2 
(htt p://www.gsf de/eufDtr!lc) dealing with urban air pollution (since 1998) 

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

• Athens 2004 Committee (1997-2000) 

• Reviewer group for the Center for Indoor Air Research (CIAR), 1995-1999. 

• International ScientifIc Advisory Committee, Enviromnental Engineering 
ana Management Conference, Barcelona, Spain. October 199&""--

• 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. 

• Intemational Federation for Information Processing (IFIP), Working Group 
WG 5.11 (Computers and Environ,ment), (1992-1997) 

• ISAT A Progmmme Committee (1992-1994) 



• Scientific Committee of the Technological Consortium THETIS (Venice, 
Italy), (1991) 

• Board of Directors, MONDOMETANO, published by RES Editrice srI. 
(1989-92). 

• 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 bilth. U.S. Citizen since 1989. 

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

HONORS 

• Medal award from Computational Mechanics, Ashurst, England, in 
recognition of contribution to the development of Environmental Modeling 
(1111994) 

• Piailue aWlird 'from the South Coast Air Quality Managemem-f:>istrict, in 
recognition of contribution to the Toxic Symposium at Caltech, Pasadena, 
Califomia (7/1986) 



PUBLICATIONS 

Book~ 

B.25 Zannetti, P., Ed. (2008) Air Qnality Modeling - Theories, Methodologies, 
Compntational Techniques, and Available Databases and Software. Vol III -
Special Issues. Book Series published by the EnviroComp Institute and the 
Air & Waste Management Association. (www.envirocornp.org/aqrn) 

B.24 Zrumetti, P. , Scott Elliott, and Damian Rouson, Eds. (2007) Environmental 
Sciences and Environmental Computing, Vol III. Electronic book (on CD­
ROM), The EnviroComp Institute (www.envirocomp.org/esec) 

B.23 Zannetti, P., D. AI-Ajmi, and S. AI-Rashied, Eds. (2007) AMBIENT AIR 
POLLUTION. Published by The Arab School for Science and Technology 
(ASST) and The EnviroComp Institute. (www.envirocmp.org/asst) 

B.22 Zannetti, P., Ed. (2005) Air Quality Modeling - Theories, Methodologies, 
Computational Techniques, and Available Databases and Software. Vol II -
Advanced Topics. Book Series published by the EnviroComp Institute and 
the Air & Waste Management Association. (www.envirocomp.org/agm) 

B.2! Zannetti, P., Ed. (2004) Environmental Sciences and Environmental 
Computing, Vol II. Electronic book (on CD-ROM), The EnvimComp 
Institute (www.envirocomp.org/esec) 

B.20 Zatmetti, P., Ed. (2003) Air Quality Modeling - Theories, Methodologies, 
Computational Teclmiques, and Available Databases and Software. Vol 1-
Fundamentals. Book Series published by the EnviroComp Institute and the 
Air & Waste Management Association. (v,ww.envi rocornp.org/agrn) 

B.19 D.~A. Brebbia· and P. Zatmetti, Eds. (2002) Development and·-Application of 
Computer Teclmiques to Envimnmental Studies IX. WIT Press 
(www.witpress.com). 

B.18 IbruTa-Berastegi, G., C.A. Brebbia, and P. Zannetti, Eds. (2000) 
Development and Application of Computer Teclmiques to Environnlental 
Studies VIII. WIT Press (www.witpress.com). 

B.17 Zatmetti, P. and Y.Q. Zhang, Eds. (1998) Envit·onnlental Sciences and 
Environmental Computing, Vol I. Electronic book (on CD-ROM), FiatLux 
Publications and EnviroComp Institute (www.envirocomp.org/esec) 

B. 16 Pepper, D.W., C.A. Brebbia, and P. Zannetti, Eds. (1998) Development and 
Application of Computer Techniques to EnvirOllli1ental Studies. 



Proceedings of the ENVIROSOFT 98 Conference, Las Vegas, Nevada, 
November. WIT Press - Computational Mechanics Publications, 
Southampton. 

8.15 Zannetti, P., Ed. (1996) ENVIRONMENTAL MODELING - Computer 
Methods and Sojiware for Simulating Environmental Pollution and its 
Adverse Effects - Volume III. Computational Mechanics Publications, 
Southampton. 

8.14 Zannetti, P. and C. Brebbia, Eds. (1996) Development and Application of 
Computer Techniques to Environmental Studies VI. Proceedings of the 
ENVIROSOFT 96 Conference, Como, Italy, September. Computational 
Mechanics Publications, Southampton. 

8.13 Zannetti, P., Ed. (1994) Pollution Modeling. Volume I o(the Proceedings of 
the ENVIROSOFT 94 Conference, San Francisco, November. 
Computational Mechanics Publications, Southampton. 

B.l2 Zannetti, P., Ed. (1994) Environmental Systems. Volume II of the 
Proceedings of the ENVIROSOFT 94 Conference, San Francisco, 
November. Computational Mechanics Publications, Southampton. 

B.lI Baldasano, J.M., C.A. Brebbia, H. Power, and P. Zannetti, Eds. (1994) 
Computer Simulation. Volume 1 of the Proceedings of the Second 
International AIR POLLUTION Conference, Barcelona, Spain, September 
1994. Computational Mechanics Publications, Southampton. 

8.10 Baldasano, J.M., CA Brebbia, H. Power, and P. Zannetti, Eds. (1994) 
Poilution Control and Monitoring. Volume 2 of the Proceedings of the 
Second International AIR POLLUTION Conference, Barcelona, Spain, 
September 1994. Computational Mechanics Publications, Southampton. 

8.9 Z;y:metti,.. P.~ Ed. (1994) ENVIRONMENTAL MODELINQ::,_Computer 
Methods and Sojiware for Simulating Environmental Pollution and its 
Adverse Effects - Volume Il. Computational Mechanics Publications, 
Southampton. 

8.8 Zannetti, P., CA. Brebbia, J.E. Garcia Gardea and G. Ayala Milian, Eds. 
(1993) Air Pollution. First International Conference on Air Pollution, 
Monterrey, Mexico, February. Computational Mechanics Publications, 
Southampton, and Elsevier Science Publishers, London. 

8.7 Zannetti, P., Ed. (1993) ENVIRONMENTAL MODELING - Computer 
Methods and Sojiware for Simulating Environmental Pollution and its 
Adverse Effects - Volume 1. Computational Mechanics Publications, 
Southampton, and Elsevier Science Publishers, London. 



B.6 Zannetti, P., Ed. (1992): Computer Techniques in Environmental Studies IV. 
Proceedings of the Fourth International Conference ENVIROSOFT 92. 
Computational Mechanics Publications, Southampton, and Elsevier Applied 
Science, London. 

B.5 Melli, P. and P. Zannetti, Eds. (1992): Environmental Modelling. 
Computational Mechanics Publications, Southampton, and Elsevier Applied 
Science, London. 

B.4 Zannetti, P. (1990): Air Pollution Modeling - Theories, Computational 
Methods and Available Software. Computational Mechanics Publications, 
Southampton, and Van Nostrand Reinhold, New York. 450 pp. 
(httR:I/www.amazon .com/ Poll u! ion-Model in£!.-Theories-CompLilational­
Ava iiabie/dp/04423 0805 1) 

B.3 Zatmetti, P., Ed. (1990): Computer Techniques in Environmental Studies III 
Proceedings of the Third International Conference ENVIROSOFT 90. 
Computational Mechanics Publications, Southampton, U.K. 

B.2 Zannetti, P., Ed. (1988): Computer Techniques in Environmental Studies. 
ENVIROSOFT 88 - Second International Conference, Porto Carras, Greece, 
September. Ashurst, United Kingdom: Computational Mechanics 
Publications. 

B.I Zamletti, P., Ed. (1986): ENVIROSOFT 86. Proceedings of the International 
Conference on Development and Application of Computer Techniques to 
Enviromnental Studies, Los Angeles, USA, November 1986. Ashurst, 
United Kingdom: Computational Mechanics Publications. 

Book Chapters 

BC.l5 P."Zatmetti (2'008) Air Quality Modeling Resources on the Wcl;Chapter 27 
of AIR QUALITY MODELING - Theories, Methodologies, Computational 
Techniques, and Available Databases and Software. Vol. III - Special 
Issues (P. Zatmetti, Editor). Published by The EnviroComp Institute atld the 
Air & Waste Mat18gement Association. (www.envirocomp.org/ag m). 

BC.14 Freedman, F. and P. Zatmetti. 2007. Global Warming and Climate Change: 
State of the Science. Chapter 5 of AMBIENT AIR POLLUTION (P. 
Zatmetti, D. Al-AjJni, and S. Al-Rashied, Editors). Published by The Arab 
School for Science and Teclmology (ASST) and The EnviroComp Institute 
(hltp:l/www.envirocomp.org/). Also published as Chapter 10 of 
Enviromnental Sciences and Enviromnental Computing. Vol. III (P. 
Zannetti, S. Elliott and D. Rouson, Editors). Published by The EnviroComp 
Institute (I lllp:llwww.envirocomp.org/). 



BC.13 Daly, A. and P. Zannetti. 2007. Air Pollution Modeling - An Overview. 
Chapter 2 of AMBIENT AIR POLLUTION (P. Zannetti, D. Al-Ajroi, and 
S. AI-Rashied, Editors). Published by The Arab School for Science and 
Technology (ASST) and The EnviroComp Institute. 
(http://www . ellvirocOI1l p.o.-glass t) 

BC.12 Daly, A. and P. Zannetti. 2007. An Introduction to Air Pollution -
Definitions, Classifications, and History. Chapter 1 of AMBIENT AIR 
POLLUTION (P. Zannetti, D. Al-Ajrni, and S. AI-Rashied, Editors). 
Published by The Arab School for Science and Technology (ASST) and 
The EnviroComp Institute 
(http://www.envirocomp.org/asst) 

BC.ll Byun, Daewon W., Avraham Lacser, Robert Yamaltino, and Paolo Zannetti 
(2005) Eulerian Dispersion Models. Chapter 10 of AIR QUALITY 
MODELING - Theories, Methodologies, Computational Techniques, and 
Available Databases and Software. Vol. I - FWldamentals (p. Zannetti, 
Editor). Published by The EnviroComp Institute and the Air & Waste 
Management Association. 
(www.envirocomp.org/agm) 

BC.IO Zannetti, P. (2004) Air Pollution Dispersion Modeling. Section 16.6 of The 
CRC Handbook of Mechanical Engineering, Second Edition, Eds., I<reith, 
F. and D. Yogi Goswami. CRC Press. 

BC.9 Calamari, D., K. Jones, K Kannan, A. Lecloux, M. Olsson, M. Thurman, P. 
Zannetti (2000) Monitoring as an Indicator of Persistence and Long-Range 
TranspOlt. Chapter 6 of Evaluation of Persistence and Long=Range 
Transport of Organic Chemicals in the Environment, Edited by G. Klecka et 
aL - SETAC Press (www.setac .org). 

BC.8 Z;wnetti,.P. (1998) Air Pollution Dispersion Modeling. Sec,ti2nl.6.6 of The 
CRC Handbook of Mechanical Engineering, Ed., Kreith, F. CRC Press. 

BC.7 Zannetti, P. (1996) Environmental Modeling: Today and Tomorrow. 
Chapter 1 of ENVIRONMENTAL MODELING - Computer Methods and 
Software for Simulating Environmental Pollution and its Adverse Effects -
Volume III, Zmmetti, P., Ed., Computational Mechanics Publications, 
Southampton. 

BC.6 Zannetti, P. (1994) Intl'Oduclion to Environmental Modeling. Chapter 1 of 
ENVIRONMENTAL MODELING - Computer Methods and Software for 
Simulating Environmental Pollution and its Adverse Effects - Volume II, 
Zannetti, P., Ed., Computational Mechanics Publications, Southampton. 



BC.5 Zannetti, P. (1993) Introduction and Overview. Chapter \ of 
ENVIRONMENTAL MODELING - Computer Methods and Software for 
Simulating Environmental Pollution and its Adverse Effocts - Volume I, 
Zannetti, P., Ed., Computational Mechanics Publications, Southampton, and 
Elsevier Science Publishers, London. 

BC.4 Zannetti, P. (1993) Numerical Simulation Modeling of Air Pollution: An 
Overview. Section of Ecological Physical Chemistry, Bonati, L., U. 
Cosentino, M. Lasagni, G. Moro, D. Pitea, and A. Schiraldi, Eds., Elsevier 
Science Publishers, London. Also published in Air Pollution, Zannetti, P., 
C.A. Brebbia, J.E. Gm'cia Gardea and G. Ayala Milian, Eds. (\993), First 
International Conference on Air Pollution, Monterrey, Mexico, FeblUmy. 
Computational Mechanics Publications, Southampton, and Elsevier Science 
Publishers, London. 

BC.3 Zannetti, P. (1992) Particle Modeling and its Application for Simulating Air 
Pollution Phenomena. Chapter 11 of Environmental Modelling, Melli, P. 
and P. Zannetti, Eds., Computational Mechanics Publications, 
Southampton, and Elsevier Applied Science, London. 

BC.2 Zannetti, P. (1989): Simulating Short-Term, Short-Range Air Quality 
Dispersion Phenomena. Chapter V of Library of Environmental Control 
Techn%gy, Volume 2, Air Pollution Control, P.N. Cheremisinoff, Ed., 
Houston, Texas: Gulf Publishing. 

BC.! Zannetti, P., G. Carboni and A. Ceriani (1986): AVACTA II model 
simulations of worst-case air pollution scenarios in Northern Italy. Section 
of Air Pollution Modeling and Its Application, C. De Wispelaere, F. A. 
Schiermeider and N. V. Gillani, Eds., Plenum Press, New York. 

Jonrnal articles 
""' ;".;1' 

JA.24 Liberti, L., . Michele Notarnicola, Roberto Primerano, and Paolo Zannetti 
(2006) Air Pollution from a Lm'ge Steel Factory: Polycyclic Aromatic 
Hydrocarbon Emissions from Coke-Oven Batteries. ISSN 1047-3289 J. Air 
& Waste Manage. Assoc. 56:255-260. 

JA.23 Zannetti, P. (1996) Modeling Danger - Computer Simulations Analyze 
Pollution Effects, Forecast Problems. Contingency Magazine, March/April, 
pp 73-75. 

JA.22 Boybeyi Z., S. Raman and P. Zannetti (1995): Numerical Investigation of 
Possible Role of Local Meteorology in Bophal Gas Accident. Atmospheric 
Environment (Urban Atmosphere), Vol. 29, No.4, pp 479-496. 



JA.21 Zatmetti, P., I. Tombach, S. Cvencek and W. Balson (1993): Calculation of 
visual range improvements from S02 emission controls - II. An application 
to the Estern United States. Atmospheric Environment, 27 A: 1479-1490. 

JA.20 Zannetti, P., I. Tombach and W. Balson (1990): Calculation of visual range 
improvements from S02 emission controls - I. Semi-empirical 
methodology. Atmospheric Environment, 24A:2361-2368. 

JA.l9 Zatmetti, P., I.H. Tombach, and S. Cvencek (1989): An analysis of visual 
range in the eastern United States under different meteorological regimes. 
Journal of the Air & Waste Management Association, 39:200-203. 

JA.l8 Brusasca, G., G. Tinarelli, D. Anfossi, P. Zannetti (1987): Patticle modeling 
simulation of atmospheric dispersion using the MC-LAGPAR package. 
Environmental Software, 2(3): 151-158. 

lA.l7 Zannetti, P. (1986b): A new mixed segment-puff approach for dispersion 
modeling. Atmospheric Environment, 20(6):1121-1130. 

lA.16 Zannetti, P. (1986a): Monte-Carlo simulation of auto- and cross-correlated 
turbulent velocity fluctuations (MC-LAGP AR II model). EnVironmental 
Software, 1(1):26-30. 

lA.15 Tirabassi, T., M. Tagliazucca and P. Zatmetti (1986): KAPPA-G, a non­
Gaussian plume dispersion model: description and evaluation against tracer 
measurements. Journal of the Air Pollution Control Association, 36:592-
596. 

JA.14 Zatmetti, P. (1984): New Monte Carlo scheme for simulating Lagratlgiatl 
particle diffusion with wind shear effects. Applied Mathematical Modeling, 
8:188-192. 

JA.13 Zannetti"P. (1982): II "Controlled Trading" negli Stati Unit+-[~Controlled 
Trading of pollution emissions in the US]. Note di Inforrnatica, 1:71-83. 
IBM Italia (also inInquinamento, 25(7/8):61-64, Etas Kompass, 1983). 

lA.12 Zatmetti, P. (1981b): Scommessa con il sole [Solar Challenger]. Scienza e 
Vita Nuova, 3(7):16-21, Rusconi Editore. 

lA.ll Zatmetti, P. (1982a): E' la anidride carbonica nella atmosfera uno dei futuri 
maggiori peri coli per l' umanita'?[1s the increase of atmospheric C02 one of 
the most serious future problems for the human beings?]. lnquinamento, 
24(3):59-62, Etas Kompass. 

lA.to Zarmetti, P. (1981a): An improved puff algorithm for plume dispersion 
simulation. Journal of Applied Meteorology, 20(10): 1203-12 11. 



JA.9 Zannetti, P. (1980-81): Problemi energetici ed ambientali negli USA. 
(Energy and environmental problems in the US] Inquinamento, 22(12):65-
69 and 23(1):63-66, Etas Kompass. 

JA.S Finzi, G., P. Zannetti, G. Fronza and S. Rinaldi (1979): Real time prediction 
of S02 concentration in the Venetian Lagoon area. Atmospheric 
Environment, 13:1249-1255. 

JA.7 Runca, E., P. Zannetti and P. Melli (1978): A computer-oriented emissions 
inventOlY procedure for urban and industrial sources. Journal of the Air 
Pollution Control Association, 28(6):584-588. 

JA.6 Zrumetti, P. (1977): Metodiche adottate nell'analisi dei dati misurati nelle 
reti di monitoraggio dell'area veneziana. [Analysis of atmospheric 
monitored data in the Venitian region] Tavola Rotonda su "La gestione 
operativa di una rete di monitoraggio dell'inquinamento atmosferico," 
Venice, Italy, June 1976. Annex to Inquinamento, 19(6), Etas Kompass. 

JA.5 Zannetti, P., P. Melli and E. Runca (1977): Meteorological factors affecting 
S02-pollutionlevel in Venice. Atmospheric Environment, 11 :605-616. 

JAA Zannetti, P. (1971): Stabilita' atmosferica e livelli di S02 in Venezia: lirniti 
del modello gaussiano. [Atmospheric stability and S02 levels in Venice -
the limitations of the Ganssian model] Inquinamento, 19(3):49-53, Etas 
Kompass. 

JA.3 Runca, E., and P. Zannetti (1976): Applicazione di till metodo per iI 
censimento degli scarichi gassosi di origine industriale nell'area Veneziana. 
[A method based on optical reading for the inventory of air pollution 
emissions in the Venetian area] Inquinamento, 18(11): 13-17, Etas Kompass. 

JA.2 Ri";nca, II, P: Melli and P. Zannetti (1976): Computation-"'onong-term 
average S02 concentration in the Venetian area. Applied Mathematical 
Modeling, 1:9-15. 

JA.I Zannetti, P., and E. Runca (1975): Validita' della applicazione di un 
modello gaussiano di tipo climatologico nell'area veneziana. [Validity of the 
climatological Gaussian model in the Venetian area] Inquinamento, 17(5):9-
13, Etas Kompass. 

Proceedings (papers presented by the unde.·lined autho.·) 

PA9 Mongi!!, R. , W. Qin, J. Belanger, A. Reza, and P. Zannetti (2002) Effect of 



exhaust stack geometry on the amount of liquid condensate during plant 
statt-up. Paper #453000 in the Proceedings of the A WMA (Air & Waste 
Management Association) 95th Annual Conference, Baltimore, Maryland, 
June 23-27, 2002. 

P.48 Zannetti, P. (2000) Envimnmental data, softwam, information, and 
resources on the Internet - a review. Keynote address in the Proceedings of 
ENVIROSOFT 2000, June, Bilbao, Spain. [Published as: Ibarra-Berastegi, 
G., C.A. Brebbia, and P. Zannetti (2000) Development and Application of 
Computer Techniques to Environmental Studies VIII. WIT Press 
(www.witpress.com)] 

P.47 Zarmetti, P. and R. Sire (1999) MONTECARLO - A New, Fully-Integrated 
PC Software for the 3D Simulation and Visualization of Air Pollution 
Dispersion Using Monte Carlo Lagrangian Particle (MCLP) Techniques. 
AIR POLLUTION 99, Stanford, California, July. WIT Publications, 
Ashurst, UK. 

P.46 Canepa, E., C.F. Ratto, and P. Zannetti (1999) Calibration of the dispersion 
code SAFE_AIR using a release in nocturnal low wind conditions. AIR 
POLLUTION 99, Stanford, California, July. WIT Publications, Ashurst, 
UK. 

P.45 Canepa, E., F. C. Ratto, and P. Zannetti (1998) Calibration of the 
dispersion code SAFE_AIR against measurements in a complex coastal 
area. AIR POLLUTION 98, Genova, Italy, September. Computational 
Mechanics Publications, Ashurst, UK. 

P.44 Jackson, J. and P. Zrumetti (1997) Design of a Supplemental Control 
Program for S02 Episodes in the Region of IIo, Peru. Proceedings of AIR 
POLLUTION 97, Bologna, Italy, September. Computational Mechanics 
Publications, Southampton, UK. 
~--".J> 

P.43 Fox, D., K. McDonald, P. Zarmetti, and Z. Nejedley (1997) Impact of north­
western emission changes on visibility in the Rocky Montains parks. Air & 
Waste Management Association 90th Annual Meeting & Exibition. 
Toronto, Canada, Jlme. 

P.42 Zrumetti, P. (1996) Enviromnental Modeling - The Next Generation 
(keynote address). Proceedings of ENVIROSOFT 96 - Development and 
Application of Computer Techniques to Environmental Studies VI. Como, 
Italy, September. 

P.41 Zannetti, P. (1995) Envimnmental Modeling - Past, Present and Future 
(keynote address). Proceedings of MODSIM 95 - International Congress on 
Modelling and Simulation 1995. University of Newcastle, Newcastle, New 



South Wales, Australia, November. 

PAO Hansen, D.A., P. Zannetti, lM. Hales (1995) Design of a Framework for 
the Next Generation of Ail' Quality Modeling System. Proceedings of AIR 
POLLUTION 95, Porto Canas, Greece. Computational Mechanics 
Publications, Southampton, UK, September. 

P.39 Zannetti, P. (1995) Is Virtual Reality the Future of Ail' Pollution Modelling? 
(keynote address). Proceedings of AIR POLLUTION 95, Porto Carras, 
Greece. Computational Mechanics Publications, Southampton, UK, 
September 

P.38 Zannetti, P. (1994) Compnter Modeling of Air Pollution: Science, Art, or 
Fiction? Special keynote address in Computer Simulation, Volume I of the 
Proceedings of the Second Intemational AIR POLLUTION Conference, 
Barcelona, Spain, September 1994, Baldasano, J.M., C.A. Brebbia, H. 
Power, and P. Zannetti, Eds., Computational Mechanics Publications, 
Southampton. 

P.37 Boybeyi, Z., S. Raman, and P. Zannetti (1993): A coupled model applied to 
the Bophal gas accident. Intemational Conference on Sustainable 
Development Strategies and GloballRegionallLocal Impacts on 
Atmospheric Composition and Climate. Indian Institute of Teclmoloty, New 
Delhi, India, Januruy. 

P.36 Zannetti, P., and 1. Tombach (1989): Intercomparison of numerical 
techniques for the simulation of visibility improvements from S02 emission 
controls in the eastern United States. A WMAIEPA International Specialty 
Conference on Visibility and Fine Particles. Estes Park, Colorado, October. 

P.35 Zannetti, P. (1989): Can we continue to apply dispersion models without a 
proper linkage with meteorological models? Paper 89-43.1, presented at the 
~2nd Annual A WMA Meeting, Anaheim, California, June. "'- -

P.34 Brusasca, G., G. Tinarelli, J. Moussafir, P. Biscay, P. Zannetti and D. 
Anfossi (1988): Development of a pOltable FORTRAN 77 code for Monte 
Carlo particle modeling of atmospheric diffusion (MCLAGP AR II) -
Validation against analytical solutions and tracer experiments. 
ENVIROSOFT 88 Computer techniques in enviromnental studies. 2nd 
International Conference Porto Carras, Greece, September. Computational 
Mechanics Publications, Southampton. 

P.33 Zannetti. P., 1. Tombach, and S. Cvencek (1988): Semi-empirical analysis 
of the potential visibility improvements from S02 emission controls in the 
eastern United States. Proceedings of the 81 st Annual Au' Pollution Control 
Association Meeting, Dallas, Texas, June 19-24. 



P.32 BlUsasca, G" G. Tinarelli, P. Zannetti and D. Anfossi (1986): Monte-Carlo 
simulation of plume dispersion in homogeneous and non-homogeneous 
turbulence. ENVIROSOFT 86, Newport Beach, California, November. 

P.31 Tirabassi, T., M. Tagliazucca and P. Zannetti (1986b): A non-Gaussian 
climatological model for air quality simulations. ENVIROSOFT 86, 
Newport Beach, California, November. 

P.30 Tirabassi. T. , M. Tagliazucca and P, Zrumetti (1986a): Evaluation and 
sensitivity of a model of dispersion in turbulent shear flow. WMO 
Conference on Air Pollution Modeling and its Application, Leningrad, 
USSR, May. 

P.29 Zannetti, P. (1985): Air pollution modeling R&D in Italy and Kuwait. Air 
Pollution Control Association 78th Annual Meeting and Exhibition, Detroit, 
Michigan, June. 

P.28 Zannetti, P., G. Carboni and A. Celiani (1985): AVACTA II model 
simulations of worst-case air pollution scenrulos in Northern Italy. 15th 
International Teclrnical Meeting on Air Pollution Modeling and Its 
Application. NATOICCMS, st. Louis, Missouri, Apti1. 

P.27 Tirabassi, T., M. Tagliazucca and P. Zannetti (1984): Evaluation of a 
dispersion model based on a nonGaussian analytical solution in turbulent 
shear flow. DOE/AMS Model Evaluation Workshop, Kiawah Island, South 
Cru'olina, October. 

P.26 Zannetti, P., and N. AI-Madani (1983b): Simulation of transfOlmation, 
buoyancy and removal processes by Lagrangian particle methods. 14th ITM 
Meeting on Air Pollution Modeling and Its Application. NA TOICCMS, 
Copenhagen, Denmark, September. 
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P.25 Zalmetti, P., and N. Al-Madani (1983a): Numerical simulations of 
Lagrangian particle diffusion by Monte-Carlo techniques. VIth World 
Congress on Air Quality (IUAPPA), Pruls, May. 

P.24 Wilbur, D.W., and P. Zannetti (1983): Field measurements and model 
validation of dispersion over water and at land/sea interface. Sixth 
Symposium on turbulence and Diffusion, Boston, Massachusetts, Mru·ch. 

P.23 Zannetti. P. (1982): A new Monte-Cru'lo scheme for simulating Lagrangian 
particle diffusion with wind sheru' effects. 13th International Technical 
meeting on Air Pollution Modeling and Its Application. NATOICCMS, lie 
Des Embiez, France, September. 



P.22 Zannetti, P., D. Wilbur and G. Schacher (1982): Coastal atmospheric 
diffusion characterization fi'om tJu'ee-dimensional monitoring of SF6 
releases. I st International Conference on Meteorology and Air/Sea 
Interaction in the Coastal Zone. The Hague, The Netherlands, May. 

P.21 Schacher, G., C. Fairall and P. Zannetti (1982): Comparison of stability 
classification methods for parameterizing coastal over-water dispersion. 1st 
International Conference on Meteorology and Air/Sea Interaction in the 
Coastal Zone, The Hagne, The Netherlands, May. 

P.20 Zannetti, P. (1981): Some aspects of Monte Carlo type modeling of 
atmospheric turbulent diffusion. 7th Conference on Probability and 
Statistics in Atmospheric Sciences, American Meteorological Society, 
Monterey, California, November. 

P.19 Zannetti, P. (l980c): A new puff algorithm for non-stationary dispersion on 
complex telTain. 5th Symposium on Turbulence, Diffusion and Air 
Pollution, American Meteorological Society, Atlanta, Georgia, March. 

P.18 Zannetti, P. (l980b): A new Gaussian puff algorithm for nonhomogeneous 
nonstationalY dispersion in complex telTain. lIth International Technical 
Meeting on Air Pollution Modeling and Its Application. NA TO/CCMS, 
Amsterdam, The Netherlands, November. 

P. I 7 Zannetti, P. (1980a): A new puff model for an accurate nonstationruy plume 
description in both transport and calm conditions. Symposium on 
Intermediate Rrulge Atmospheric Transport Processes and Technology 
Assessment. Gatlinburg, Tennessee, October. 

P.16 Zrumetti, P., and P. Switzer (1979b): TIle Kalman fJ1tering method and its 
application to all' pollution episode forecasting. Air Pollution Control 
Association Specialty Conference "Quality Assurance in Air Pollution 
Measurement," New Orleans, Louisiana, March. (Also: IBM-·Palo Alto 
Technical Report G320-3381; and Department of Statistics, StruJford 
University, Technical Report 22.) 

P.15 Zrumetti, P., and P. Switzer (1979a): Some problems of validation and 
testing of numerical air pollution models. 4th Symposium on Turbulence, 
Diffusion and Air Pollution, American Meteorological Society, Reno, 
Nevada, January. (Also: Teclmical RepOit 21, Department of Statistics, 
Stanford University.) 

P.14 Zannetti, P. (1978): Short-term, real-linle control of air pollution episodes in 
Venice. 71st Air Pollution Control Association Annual Meeting, Houston, 
Texas, Jlme. (Also: Technical Report 0320-3371, IBM Scientific Center, 
Palo Alto, California). 



P.B Rlmca, E., P. Zannetti and P. Melli (1978): Air qualily management: 
Proposal for a computer oriented approach. International Symposium 
"Simulation '77," Montreux, Switzerland, June 1977. 

P.l2 Finzi, G., G. Fronza, S. Rinaldi and P. Zannetti (1978): Modeling and 
forecast of the Dosage Population Product in Venice. IF AC Symposium on 
Environmental System Planning, Design and Control, Kyoto, Japan, August 
1977. 

P.lI Zannetti, P., G. Finzi, G. Fronza and S. Rinaldi (1978): Time series analysis 
of Venice air quality data. IF AC Symposium on Environmental System 
Planning, Design and Control, Kyoto, Japan, August 1977. 

P.lO Zannetti, P. (1977b): Modeling and forecasting S02 air pollution levels: a 
statistical approach. Applied Numerical Modeling, International 
Conference, Southampton, England, July. (presented by P. Melli) 

P.9 Zamletti, P. (1977a): Modelli statistici e loro possibilita' applicative per 10 
studio delle serie di misure meteorologiche e di S02 nell'area veneziana. 
[Statistical models and their application to meteorological and air qualily 
time series in the Venetian area] Ambiente e Risorse, 4th Meeting, 
Bressanone, Italy, September 1976. 

P.8 Gambolati, G., P. Zarmetti and P. Gatto (1977): A mixed finite difference­
finite element approach to sinlUlate unconfined flow in the Crescentino 
area. Seminar on Regional Growldwater Hydrology and Modeling, IBM 
Scientific Center, Venice, Italy, May 1976. 

P.7 RWIca, E., P. Melli and P. Zannetti (1976): Computation ofS02- long term 
concentration in the Venetian area. Mathematical Models for Environmental 
Problems, International Conference, Southampton, England, September 
1<f75. ~--

P.6 Zannetti, P., P. Melli and E. Runca (1976): S02 in Venezia: analisi e 
prospettive. [S02 in Venice - analyses and future perpectives] Ambiente e 
Risorse 3rd Meeting, Bressanone, Italy, September 1975. 

P.5 Zannetti, P. (1976): Analisi delle serie temporali di misme della qualita 
dell'aria in Venezia: WIO studio preliminare. [A preliminruy study of 
meteorological and air qualily time series in Venice] XIV Convegno 
Internazionale di Automazione e Strumentazione, Automazione e 
Utilizzazione delle Risorse, FAST, Milano, Italy, November. 

P.4 Runc!!, E., P. Melli and P. Zannetti (1976b): An application of au' pollution 
models to the Venetian area. Seminar on All' Pollution Modeling, IBM 



Scientific Center, Venice, Italy, November 1975. 

P.3 Runca, E., P. Melli and P. Zannetti (1976a): Simulation of S02 dispersion 
in the Venetian area. 6th International Technical Meeting, NATO/CCMS 
Expelt Panel on Air Pollution Modeling, Frankfurt, W. Germany, 
September 1975. 

P.2 Zannetti, P., and E. Rtmca (1975): Studio dell'inquinamento atmosferico 
nell'area veneziana mediante l'uso di un modello di diffusione gaussiano. 
[Study of air quality in Venice using a Gaussian model] Ambiente e Risorse ' 
2nd Meeting, Bressanone, Italy, September 1974. 

P.l Zannetti, P., and E. Runca (1974): Meteorologia ed inquinamento nell'area 
veneziana. [Meteorology and air pollution in Venice] SeplPollutioll 74, 
Padova, Italy, June. 

More than 200 Technical Reports 

More than 50 Short Communications, plus 

• Zannetti, P. (2007) Preface of the book "Environmental Modeling Using 
MATLAB" by E. Holzbecher. Springer, 2007. 

OTHER PUBLISIDNGIEDITORIAL ACTIVITIES 

• Urban Air Pollution - Athens 2004 Air Quality, an electronic book published 
by FiatLux Publications & The EnviroComp Institute (1998) 
wwi:~.~nviro~mp~org/htm l /plibli sh/CDROM/Athen slflyer.pdr 

• EllviroNews, a bimonthly environmental newsletter publisher by FiatLux 
Publications (1993-2000) 
www.envi rocomp.orglhimllnews/llpub.htm 



UNPUBLISHED WORKS 

Doctoral Deg.·ee Thesis 

Zannetti, P. (1970) Riconoscimento a mezzo di elaboratore elettronico di caratteri 
numerici manoscritti. [Computer pattem recognition of handwritten digits 1 
Relatori: Profs. L. Mezzetti and D. Toniolo. University of Padua, Facnlty of 
Science (Physics). 

Poste.· Papers 

PP.I Zannetti, P. (1986): AVACTA II: a new Gaussian dynamic model for the 
simulation of atmospheric dispersion, transformation and deposition 
phenomena. Poster paper, WMO Conference on Air Pollution Modeling and 
Its Application, Leningrad, USSR, May 1986. 

Course Materials 

C.34 Zannetti (2006) Introduction to Air Pollution Modelling. Organised by 
Wessex Institute of Technology, Southampton, UK, 25-26 May 2006, 
Ashurst Lodge, Ashurst, Southampton. Topics: Air Pollution Problems and 
Phenomena, Air Pollution Meteorology, The Gaussian Plume Model, 
Segmented and Puff Model, Eulerian Models, Lagrangian Particle Models, 
Atmosphelic Chemistry and Deposition, Long-range and Global Modelling. 

C.33 Zannetti (2005) 1. Introduction to Air Pollution. 2. Introduction to Air 
Pollution Modeling. 3A. Air Pollution Case Studies. 3B. Global Issues. 
Workshop on Ambient Air Pollution, 5-9 February 2005. The Kuwait 
Foundation for the Advancement of Science (KF AS), Kuwait. 

C.32 Zannetti, P. (2004) Fluid Pollution Modeling. Engineeling Faculty, Taranto, 
Italy. October 2004. 

C.31 Zannetti, P. (2003) Fluid Pollution Modeling. Engineering Faculty, Taranto, 
Italy. May 2003. 

C.30 Zatmetti, P. (2002) Fluid Pollution Modeling. Engineering Faculty, Tat·atlto, 
Italy. September 2002. 

C.29 Zannetti, P. (2001) Fluid Pollution Modeling. Engineering Faculty, Tat'at1to, 
Italy. September 2001. 

C.28 Zannetti, P. (2001) Accidental Chemical Releases Accident 



Reconstmction, Air Dispersion Modeling, Sonrce Identification, and 
Allocation of Responsibility. Environmental Litigation: Advanced 
Forensics and Legal Strategies. April 4-S, San Francisco, CA. 

C.27 Zannetti, P. (2000) Fluid Pollution Modeling. Engineering Faculty, Taranto, 
Italy. October 9-12. 

C.26 Zannetti, P. (1999) Fluid Pollution Modeling. Engineering Faculty, Taranto, 
Italy. June 2-S. 

C.2S Zannetti, P. (1998): Air Pollution Modeling. Wessex Institute of 
Technology, Southampton, UK. April 1998. 

C.24 Zannetti, P. (1997): Air Dispersion Modeling and Meteorology. University 
of California, Berkeley Extension, July. 

C.23 Zrumetti, P. (1997): Air Pollution Modeling. Wessex Institute of 
Technology, Southampton, UK. May 1997. 

C.22 Zarllletti, P. (1997): Air Pollution. Wessex Institute of Technology, 
Southampton, UK. May 1997. 

C.21 Zannetti, P. (1996): Air Dispersion Modeling and Meteorology. University 
of California, Berkeley Extension, ApriIlMay. 

C.20 Zannetti, P. (199S): Air Dispersion Modeling and Meteorology. University 
of California, Berkeley Extension, Marchi April. 

C.19 Zannetti, P. (1994): Air Dispersion Modeling and Meteorology. University 
of California, Berkeley Extension, March. 

C.IS Zannetti, P. (1993): Air Dispersion Modeling and Meteorology. University 
9U::alifQI.nia, .Berkeley Extension, March. 

C.17 Zannetti, P. (1993): Introduction to Air Pollution Modeling. Instituto 
Tecnologico y de Estudios Superiores de MontelTey, Mexico, IS Febmary. 

C.16 Zannetti, P. (1992): Air Pollution Modeling and Software. Computational 
Mechanics Institute, Ashnrst (Southampton), England, September. 

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

C.14 Zannetti, P. (1990): Computer Simulation using Prutide Modeling. 
Computational Mechanics Institute, Ashurst (Southampton), England, 
November. 



C.l3 Zannetti, P. (1990): Air Pollution Modeling. Department of Meteorology, 
University of Bergen, Norway. Fall 1990. 

C.12 Zannetti, P. (1989): Air Quality Modeling and Software. Computational 
Mechanics Institute, Ashurst (Southampton), England, April. 

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

C.l 0 Pielke, R., J. Seinfeld, r. Tombach, and P. Zannetti (1988): A Short Course 
on Air Pollution: Simulation Modeling and Measurement Strategies. 
Monrovia, California, March. 

C.9 Pielke, R., J. Seinfeld, I. Tombach, and P. Zannetti (1987): Air Pollution -
Simulation Modeling and Measurement Strategies. Aero Vironnlent, 
February. 

C.8 Zannetti, P. (1986): Air quality modeling and software. Computational 
Mechanics Institute, Ashurst (Southampton), England, June. 

C.7 Zal1l1etti, P., lC.R. HWlt and A.G. Robins (1985): Air Pollution Modeling 
Course. Computational Mechanics Centre, Ashurst (Southampton), 
England, September. 

C.6 Gopalakrishnan, T.C., and P. Zannetti (1983): Nwnerical Modeling Course. 
Kuwait Institute fOl· Scientific Research, Kuwait, December. 

C.5 Zannetti, P., and J.C.R. Hnnt (1983): Air Pollution Modeling Course. 
Computational Mechanics Centre, Ashurst (Southamplon), England, May. 

C.4 Zannetti, P., and I. Tombach (1983): Air Pollution Course. Kuwait Institute 
fo); ScienJ:ific .. Research, Kuwait, January. (See also: Tompach ... I. and P. 
Zal1l1etti (1984) Air Pollution - Part 1: Introduction to Air Pollution and 
Dispersion Modeling. Prepared for Kuwait Institute of Scientific Research, 
Kuwait, May 1984. Aero Vironment Memorandum AV-M-84/533). 

C.3 Zannetti, P., G.!. Jenkins and D.J. Moore (1982): Air pollution modeling 
course. Computational Mechanics Centre, Southampton, England, May. 

C.2 Zannetti, P. (1980): A short course on air pollution modeling. 
Computational Mechanics Centre (Southampton), England, December. 

C.l Zarl11etti, 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 LcctUl'es/Seminars 

Recent Invited Lectures/Seminars: 

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

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

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

• 1) Introduction to Air Pollution; 2) Introduction 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. 
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Testimony Experience of Dr. Paolo Zannetti, QEP, Since 2003 

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

I) 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 aI., NO. CV2000-
016167, CV2001-009443, CV2001-013152, CV2002-014966, CV2002-015018, 
CV2002-0 14225. 

2) San Francisco, Califol'llia, 13-14 August 2003. 23,d Judicial District Court, Parish 
of Ascension, State of Louisiana. Vulcan Litigation- April 2001 incidents. 
Number 69,388, Division "A". 

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

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

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

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

7) Los Angeles, California, FeblUary 23, 2006. Superior Court of the State of 
California, County of Los Angeles - Central Civil West. Lori Lyrul Moss, et aI., 
vs~'v enoco, Inc., et al. No. BC 297083 --.- -

,1>- -.)0 

8) Los Angeles, Califol'llia, May 3, 2006. Superior Court of the State of Califomia, 
County of Los Angeles - Central Civil West. Lori Lynn Moss, ef aI., VS. Venoco, 
Inc., et al. No. BC 297083 

9) Houston, Texas, January 12, 2007. Civil District Court for the Parish of Orleans, 
State of Louisiana. MI'. 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. ClBA SPECIALTY 
CHEMICALS CORPORATION et al. 



II) Oakland, CA, Aug. 9, 2007. SUPERIOR COURT OF CALlFORNlA, COUNTY 
OF SAN FRANCISCO, UNLIMITED JURISDICTION, CYNTHIA DIANE 
SMITH, Plaintiff, vs. EDWARD J. CONNER, et ai, 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-0 I 743-G, 
GLENN GATES and DONNA GATES, h/w on behalf of themselves and all 
others similarly situated, Plaintiffs, vs. ROHM AND HAAS COMPANY, et aI., 
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 Jeffi-ey Hunter, Defendants. Case 
No. CV2S9271, Action filed 9/26/06. 

14) Burlingame, CA, April 30, 2008. Civil District Court for the Parish of Orleans, 
State of Louisiana. No. 04-793S, Division "B". In re: Arts Street Fire. Rose-Abena 
Assensoh et al. v. Advanced Commercial Contracting, Inc. 

IS) IS.Santa Cruz, California, August 19, 2008. SUPERIOR COURT OF THE 
STATE OF CALTFORNlA FOR THE COUNTY OF SANTA CRUZ. JACOBS 
FARM/DEL CABO, INC., Plaintiffs vs WESTERN FARM SERVICE, INC., et 
aI., Defendants. CASE NO.CIS CV IS7041. 

16) Beverly Hills, CA, OCTOBER 30, 2008. SUPERIOR COURT OF THE STATE 
OF CALIFORNlAFOR THE COUNTY OF LOS ANGELES. LESLIE 
HENSLEY AND RICK HENSLEY, PLAINTIFFS, VS. PETER T. HOSS, et al. 
DEFENDANTS. CASE NO. SC094173. 

Since 2003 he has given testimony in the cOUltroom in S cases: 

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

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

3) Fresno, California, 30 JanualY 2008. FORTUNE FARMS vs. GROULEFF 
A VIA TION, Case No. OS CECG 0 I OSO, Before the Honorable Adolfo Corona, 
Judge, Department S2. 

4) Sail Francisco, California, 13 Februmy 2008. SUPERIOR COURT OF THE 



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

5) Santa Cruz, Califomia, 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 SERVTCE, INC., et 
aI., Defendants. CASE NO.CIS CV 157041 . 

Other testimonies under oath since 2003: 

1. Hayward, CA, December 17, 2007. BEFORE THE ENERGY RESOURCES 
CONSERVATION AND DEVELOPMENT COMMlSSION OF THE STATE OF 
CALIFORNIA - APPLICATION FOR CERTIFICATION FOR THE DOCKET NO. 06-
AFC-6 EASTSHORE ENERGY CENTER IN HA YW ARD (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 ERMlNucor permit 
documents. 

I. With reference to the air pollution emISSion data pnsented in the permit 
documents, I have the following comments: 

I. 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 RepOlt of May 2008. 

2. A September II, 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. 

3. The "Addendum No 2" letter does not state why the emission rates changed. 

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

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

6. ERMINucor relied on vendor data for PM, S02 and NOx emissions from the coke 
ovens. 

7. EIyvllNuc.or relied on AP-42 factors for toxics emissions froJ:ll.£Q.iIce ovens. 

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

1. ERMINucor used the "adjusted background concentration" in the PSD analysis in 
their pelmit 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. 



2. ERMINucor 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 sOlll'ces ERMINucor accounted for in its SIA lead 
modeling, so the omission of the coke oven lead emissions is of major concern. 
The acclll'acy and full tJ:eatment of lead in the ERMINucor air permit modeling 
are impOltant especially in light of the recent lowering of the NAAQS lead 
standard by EPA and om concern for metal contamination on the grains of the 
neighboring Zen-Noh facility (see Item IV below). 

3. The meteorological input files for AERMOD applied by ERMINucor in their 
permit modeling (contained on the May 2008 modeling CD) contain roughly 20% 
calm wind holll's. Since AERMOD does not make calculations for cahn wind 
hours, the suitability of the meteorological input files for this pennitting 
application is questionable. 

4. Several emission sources from neighboring facilities applied in ERMINucor 
NAAQS/PSD modeling contain elToneously 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. 

5. The exit velocities and release heights for several of the Nucor emission sOlll'ces 
applied by ERMINucor in their ail: permit modeling seem unreasonably high. One 
example is the exit velocity (18.3 mls) and release height (30.5 meters) applied 
for the Coke Ovens Coal Handling, Crushing and Compacting area (source ill 
COK-lOO). By comparison, the Suncoke Energy facility in Middletown, OH used 
an exit velocity of 0.1 mls and release height of 9 meters in their pe1Tllit modeling 
for the Coal Crushing sOlll'ce (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 OUf understanding of typical coal handling procedures in coke plants. Those 
lIPg,lied foJ the Nucor facility, on the other hand, seem U1l\'5'Jllil.l1ably high. No 
explanation or substantiation for the choice of these or any of the SOlll'ce release 
parameters (exit velocity, exit temperature, release height) applied by ERMINucor 
for the Nucor emission sources was given in any of the documents we reviewed. 

6. The ERMINucor toxics modeling of PAH resulted in an annual average 
concentration of 0.039 j!g/mJ (see Table 6-24 of the May 2008 Initial Pelmit 
document). This is within a factor of two of the Louisiana Ambient Air Standard 
of 0.06 j!g/mJ for P AH. Noting the several possible enol'S in the ERMINucor 
modeling that have been noted above, it is possible that the P AH standru'd may, in 
fact, be exceeded if a more acclll'ate air quality permit modeling was performed. 



7. There appears to be no accoIDlting in the ERMINucor 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 
accoIDlted 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 S02 and PMlO were exceeded in 
the ERMINucor 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. 

III. In regards to Item 11-5 above, I have the following comments: 

I. 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/scramOOlldispersion_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 mls and 30.5 meters, respectively. The 
exit velocity and release height applied for the Suncoke source were ,O.1 mls and 
9 meters, respectively. These were the values for these parameters chosen by 
ERMINucor and SunCoke for their respective pe1'1llit modeling for these sources 

,,(§,ee Itew 11-5 above). We ran SCREEN3 using a wind sP~2f 1 m/s and a 
stability class of'F'. We applied an ambient temperature of293 K. 

4. The results for this SCREEN3 comparison are shown Figure III-I. As seen, the 
surface concentrations from the Nucor source are much less than for the 
Suncoke source. Based on Item U-S above, we feel the Suncoke concentrations 
are more accurate. We therefore have great concems about that the 
concentrations calculated by ERMINucor in their air permit modeling are 
significantly underestimated. 
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Figure 111-1: Concentration from Coal Crushing Emissions 
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IV, With regard to possible grain contamination at the Zen-Noh granary dnc to 
NucOl' emissions, I have the following comments: 

1. 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. 

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

3. Residue tolerances for grain residue are generally in the parts-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. 



Exhibit 3 

Email correspondences 
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Correspondence between Dr. Paolo Zannetti (EnviroComp) and Yvette McGehee 
(LDEQ) over the period 11/10/08 -11117/08. 

(Page 1 or 2) 

From : Paolo ZannettJ 
Sen t: Monday, Novo?mbl:'r 17, 20013 11:5 2 AN 
To: 'YvettE' 1" cGehet" 
Cc : Frank Fre.,.dman (freedman@envinxomp.wm) 
Subje ct: RE: eh?l: troni( flies 

Great. T1' an<s l 

From : Yv<?tte t·1 eGehE'e [ lllailto :Yvf:' tte.f\1cGelw e@LA.GOV) 
Se n t : Mandav, November 17, .2.008 11:51 M·1 
To : Paolo Zannettl 
Subjec t: RE: elE-etfonie files 

T1ere was a t-old 0'1 til e cd be( <illSe of t he fee . a I: ~ he v have rece l'lIed it af'J they are mailing It Ollt toddY· 

From : Paolo Zannet ti (mdilto:pzannett i@envirocol1' p.COIll] 

Sent: Monday. November 17. 200S 1:43 PM 
To: Yv+?tt€< McGehEe 

S~lbjec t : RE: elect roniC files 

Dr. Frank Freedman 

From : Yve tte M cGehee r rrla i l to:Yvett eNcGEh€E'(~LA .GOVJ 

Sent: Monday, Novem ber 17. 200311 :35 AM 
To: Paolo Zanllettl 

Subject: RE: elect ronic files 

What is t')e na lle of the per son who PlJt it) t1e request to public reco"ds fort t-ese file5. 

Froln: Paolo Zannetti (mailto:pzannetti@erw irocolllp .com] 
Sent: Monday. November 17. 2008 10:22 AM 
To: Yvette i\l.cGenee 
Suhjec t : RE: electronic file;. 

.;. -.:0< 
Hi Yvette : 

We hdve not "ece ived anv 'Ylater ial so fa r . I w ill let you know If we receive sorole:hing .oday. 

Regards, PelOlo 

From : Yvette M cGehee Imailto:vvet't €.M cGehee@LA.GOV] 
Sent: Monday. November 17, 20085 :18 AM 

To: Paolo Zannetti 
Subjec t: RE: electroll i( flies 

You should h.we recel ve J one disc already, Is t l13~ cor "ect . 



(Page 2 of 2) 

From : Paolo Za"netti [ Inailro:pzannetti@envirocomp.com] 
Sent: Frid.ay, NovEmber l oll, 2008 4:10 PM 

To: YV~tte MCGEh-:t2 
( c: Kermit Wittenburg; pvance@bhbrnla'lo'l.com; MI '<e Bowman; jburk~@bhbml&w.com 

Subjec t: FW; eltctronic filts 

(sent by email and fax) 

JUSt as CI folio''''' up df ter Oll f r"leet"ng 0 ') ~ov 1.0, I wOLlld Il l(e to rerrind you about OLlr 'equest to Obt3it1 J copy of 
dll the elect rO'l l' rn odeling f iles submitted by NLKor in SUppOI': of Its permit applio::lon for tile propor.ed ne'.''! Pig 

Iron facility. We also requested the electronic. rllodellnput fi les by e-mail to ;)ub Jic..l?cord~ I(i.i I ;..gov on November 

6, .2008. Plea;.!? lEt me kno'.'y' i f you can expedite ih is request and if you nEed ..3ny additiona l in formation from us 

to perform thi~ task. 

Sincerely, Paolo 

from : Paolo Zannetti 
Sent : !Vlonday, November to, .2008 2:5 1 PM 

To: 'Yvette Mc.Gehee (yven e.m egehee@la.gov)' 
( c: Kermit Wittenburg (kermI1.wittenburg@la .gov): 'Paul Vance '; 'Mi '<e BO\,v ll'an' j James Bu r~e 

Subjec t: electrorliC files 

Yven e: 

Thanks for your t ime today. As d iscussed, I look fOf vv'ard to receiving a CO \0'/1111 i he modeling files submitted by 

Nucor in support of its permit applica t ion for the proposed new Pig Iron fac il ity. Let me '<no .... ,' if you need any 
information from us in order 1:0 IJrocess this request. For the shipment, YOll may U::.€.' rny Fedex .3CCOLrnt number 

23l:.754645. 

Regards, Paolo 

================= == ======================= 

Or. Paolo Zannetti, QEP 
Presldentr.£ l:wjroCol'l'rJ~ Consult ing, Inc. 

2298 Oeaso Camino 
Fremont, CA 94539 (USA) 

Phone: (510) 490-3438 

Toll-free: 1-S66-DIAl-Ei\V 

F,,, (510) "90-3357 
Mobile phone/pager: (S10) 220-8014 
Skype: pao lo.zannerc i 

Erna il: zdnnett i@envirocornp.com 

WEb site: http:/h"'IW.envhocomp.cofn 
Personal We b page: http://www.envirocornp.orpJl1 t .. lI/lTleei:Us/ zal lnetti .htM 



Public Record Request made by Dr. Frank Freedman (EnviroComp) to LDEQ to 
obtain ERMlNucor air dispersion modeling file CD. 

From; publll;H:ll;ords@fa.gov [mailto: publicrecords@la.goy] 
Sent: Thu 11,16/ 2000 4:03 pr·' 
To: Frank FreEdman 
Subject: Public RE'co rds R~qut?st 002$373 

REQUESTOR D."FORJ,.L.\. nON 

FULL ).:.-\:\1£ .... Franl: FleedmJIl 
ORGAKIZ.-\TIO); .... Em"ii OCOmp Cc-nr.lIlfiag. Inc 

~L\1L ADDRE~$ -l ' .. _ 1505 Dl' R,:.~e WJ.)' #33 
i\ IAIL :illDRESS·:: _. 

CITy .. .. S,lI! J(\ ~e 
STATE . .. C.-\. 

ZIP .... 95126 
PHONE .... -1 08-291·0933 
F.l.X . 

E- ~ L.l,.IL .... ffeedma1l.~'eu\·ilocc'lllp.eNu 

REQUEST DETAILS 

1 rerlue~ t the nil' dj~pef',jon me.dehllg file'. iU',o ]n'd ill iue rlLr peullining efi'(ln~ fCol' }\\I':-OI Steel loui,irll1;,l ill $1. J;,l1l\e~ 
P:lI I"i,:ll. Tile .-\geucy Intel'e'.! KllIubeJ' No. fCor rhi::. nC li ,-ity is 157S-I7. 

The rNlue~led ";1" dispel[. iolllll'Jdelillg rI 1~~ :I re ,h""e !IH'oh'ed \'.'iTh nil I~C,)T3 . :\.ER..\IOD :llld C'.-\LPCF F 11m', f,:- rtlJ.e 
pellllilling eif':'II:--. Thi~ jllc1\1 doe~ :Ill criloen.l. u::':1-c:"Itelin J ud'C'r :Hf iO;.:ic ~ Ulodehug llI:lS . 

If lhe~oe c:m be llude _,,;n;tJble a~ ~ocn ns pos~ible Ih:ll',vould be gte:lt. To expe.:h!e Ihe le(ll1e ~ l_ I C;'III dowlllo;'lo The ii le~ (Iff of 
;'I ',eI"';el if Ile-e-cl.:od. 

Th.1Hk you . 

? :",lIIk FI ee(lrunn 
Ellyh.)c OlltL) CoJ\t.\lltill~ 
fr.:oedm:IIl@'ell '\-ire.eomp.coUl 
-I OS-~9 1 -0933 (office pilColle) 

DELIVERY l\ IETHOD 

l\LlI:e- CD~ :tad tUail them to me. 

PLEA5E REFERENCE THIS REQUE5T BY CONFIRMATION CODE "00283"-,". 

~--'-:'J' 



Notice of Cost sent on 11/12/08 by LDEQ to Dr. Fran\, Freedman (EnviroComp) to 
obtain ERMlNucor air dispersion modeling file CD. 

NOTICE OF COST 

We h"n' plE-t':l.Ied !h~ following (OS! ',tOllemenl for tue H~c o l ds y O\! reque~leci . P I (' a ~e '..\ILnnit y ':,'.11 check or 
m.:-ney order kr the- appIC'pnJle INal. 

('OS( For Picl;: 1"p in 
P",non: 

('0<; ( Fo r Po,;t"J )l:1il 
De-linl' ~' (3"~ Iby~): 

(OS I PE-I' Page 

,000 
Co';( of CD(:» 

,0.00 
Total 

,0.00 

("heel:; 0)' mOIl E-~' ordt-t' Ol(,,(,t-pe t-d for all ell a r gt'';, :'Il:1ke ( hed;:~ (>a)' :1blt' 10 L\~D£Q, 

C'.\SH :1c cE')lled willa (,X,H', changE- fvl' dl:ll'gts $:'.00 ol' I E'~~ for r('("ords picktfl up in pt'l'~ (JII, 

'(ail ch eck< I ,',' 

C m loJi,\ll of Re( ord~ , 111 !lol'r 
P,O, Box .1,:'03 

B:lIC'u R(llI;,e, LA 7 1)S~ J- ..1 j 03 

[0( ' fnlh " ail to' 

Cmk,di:iIl .j!'Rt'c ;) rd~ , III rloor 
601)J. Flf:h ~ rw:t 

B.ltOll ROllge. LA :()SO~ 

Plea'.e pa)' 01 make :IL!":lng':lllt'l1 l ~ t~ pic k IIp ,l1ld P,l), for cople:, Wiih C,lH.:oJiml ~,i ReO:: Old..,. If p:lplle-nt of 
101,11 e:.. limilled ':0 '>1 i.., nor re ce ,\'ed (or an"llgellltlll:' lll,1(tt' fc,1' p.lymell1) W1Tl1l1l 10 w.:-l1:ing day~ after notiCe 
uf e',T uumed co ',,; o:. I;; made ,lad Y·)\1 '.tilt \\'a1l1 cc'pie-:... Luim.le " n ew re'Ill':" 1. C"ndh c;lrds :-1ft' not 
:Ic("('pu·d . 

PAY~I£:,\T Dl'E DATE: 11l;:6t:!OOS 

PleOl' • .: CCoIli:lct ill':- ',':ilh :1lly qlle~ri.)u~. 

Thaw: 1:-.)\1 . 

~IellUd;"\ ~ [olL~ri 
A$C Public Record:. T .:cilmci,1ll 
223 .2193 16S 



Correspondence between Dr. Paolo Zannetti (EnviroComp) and ERM on 11/11108 

From: Paolo Zanlletti 
Se llt : TUli'sday, Novo?mber 11, 20013 2:46 Pt.'l 
To: 'tim .desselles(Cle rm.com' 
Cc: 'Paul Van(e'; 'I""ike Bowm;:tn'; 'James Burk~ ' 

Subject: files and report$ 

Tim : 

It ,,"as nice 'lleeting yo ... tod .. y. As di scussed. I wo""ld li ke to r~[e ive ~r elert rol'tc copy of aU the air modelipg files 
creat~d/lised by ERT for Nucor il' support of it s permit applICat ion for ;: he proposed new Pie Iron facility. 
Perhaps you can put.:;l1 tl'le tiles 0'1 a CO ';iI1d feclex it to rne . Trese flies mdY irc lude :he modeling runs ac: uaUy 

preSe'1ted ill the perrrit applica tion a nd o ' r e r modeling ru'lS Eq,V perto ~med fo r : his propos€o new facility. 

AIs.O, I wou ld real ly ",ppr,=<iare it I-f YOLI could em ail t o n' e a pdf jar Word) copy of the pernllt apolic3t101' reoort 

~ha t I (an use for teKt seard·lng. TI-' e C.Jrrent VEf sio'l l nave ~ s. on ly an 1r13ge pdfversiol1. 

Let Ire krow If you nEed ary il"1 fortra t ion fror'1 us in orde r to ;)rocess this re-qLJ€S: . For t l' e sh irment , VOll may 
use Ply Fedele account 'lunltler 23~7546':S. 

Dr. Paolo Z:lImetti, QEP 
PreSident. En',liroComp Consulting, Inc. 
2298 Oc~so CJmino 
Fremont. CA 94E.39 (USA) 

Phone: (5 10) 4£10-3438 
Toll ·free: 1-8GG-DIAL-ENV 
FJx : (510) 490-3357 
Mobile phone/pager: (5 to) 220-80 14 
Skype: pao!o.z~mn~tt l 

Email: zJllnel l l@envlrocomD.com 
V~'eb site: http ftwww en'llrocomp tom 
Pers ollJI \Veb page : htl p-tt;w{'"' e nyjroCQmp orgfh1mllmc e hl:;ilJll oettiJl1m 



Title: The Shell Dioxin Destruction System 
Author: Dr. H. S. Tang, Regional Business Manager, CRI Asia Pacific 

(A Division of CRIlCriterion Marketiug Asia Pacific Pte Ltd, A wholly 
owned affiliate ofthe 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 technology 
and is designed to meet the increasingly stringent global dioxin emission standards. SODS 
combines Shell's proprietalY 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 Netherlands. 

SDDS can achieve over 99.9% destruction of dioxins and furans, down to the EU (European 
Union) emission limit of less than O.lng [TEQ]INm3 Moreover, SODS has been offered 
with performance guamntees of outlet dioxin concentratiolls of less than 0.05 ng [TEQ]INm3 

and 0.01 ng [TEQ]INm3 at a number of incineration plants, where owners demand emission 
levels even lower than local regulations require. 

SDDS costs less and achieves higher perfonnance 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, SODS delivers 
significant economic and teclmical advantages for dioxin destouction at low temperatures 
(160-230°C). 

FUlthennore, with ammonia injection, SDDS can simultaneously remove both dioxin and 
nitrogen oxides (NOx) in one cost-effective system. Both emission perfonn3nces are 
contractually guaranteed. , 
This paper introduces the Shell teclmology and its commercial applications. 
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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 nenrological, developmental, reproductive, and immunotoxic effects. 
Major sources of dioxin emissions include: municipal and industrial waste incinerat'ion plants, 
medical waste incineration plants; iron ore sinter plants, and non-fenous metal industty. 
Additional sources are: coal and wood combustion, backyard/landfill fires, accidental fires, 
copper smelters, pulp and paper mills, and ECD/vinyl chloride manufacture. 

Once released, dioxin compounds continue to stay in the global inventOlY for future 
generations. Countries around the world are now intensii'ying their effort in regulating the 
release of dioxin into the environment 

2.0 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 System (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 CRl Intemational (CRIl) group of companies. CRn is the Global 
Catalyst Technology Company of the Royal Dutch Shell Group, with worldwide research and 
development laboratories, nlanufacturing plants, and business units dedicated to supplying the 
best performing and value-added catalytic solutions to customers tlu'oughout the world. 

4.0 CRI's EXPERIENCE T N AIR POLLUTION CONTROL 

CRr 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, vac'S and moxiIl: The experiences have been documented in a variety'of papers, 
e,g. waste incineration, gas turbines, nitric acid plants, process furnace, and on an Internet 
website (cri-catalysts.com) (references 1-6). 

5.0 COMPARISON WITH CONVENTIO NAL METHODS 

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

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

• SDDS costs less and offers better perfollnance and longer catalyst life than catalytic 
bagfilter systems. In a number of SODS systems cUll'ently in operation, the actual dioxin 
outlet concentration is often lower than the detection limit of the method of analysis. 

6.0 THE TECHNOLOGY 

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

C12HnCIs-nO,+(9+0.5n)O, --7(n-4)H,O+ I 2CO,+(8-n)HCI 

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

6.1 Lateral Flow Reactor 

A schematic of the reactor system is shown in figure I. 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. 

Figure 1. Shell Lateral Flow Reactor 

> r-
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Typical size of one single LFR module ranges from O.&xO.&xO.& meters to 2.1xl.4xI.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 modules. A reaclor 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/lu'. 

The LFR design provides large cross-section area for the flue gas to pass through. Moreover, 
the catalyst layers 3I'e 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 SODS 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 Catalyst 

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 featmes give the catalyst its low temperature activity. The physical shape of 
the catalyst is typically a tri- lobe extrudate of from 0.& to 3.2mm diameter and nominally 6 to 
13 mm in length. It is manufactured at CRl's ISO 9002 celtified catalyst-manufacturing plant 
in Ghent, Belgium. Each batch of catalyst is carefully tested in CRl's laboratories to insure 
that the physical properties and the activity meet CRI's rigorous standards of excellence. 
Before sh ipping, the catalyst is pre-loaded at the plant into the stainless steel Lateral Flow 
Reactor module. 

The combination of the high activity catalyst with the Lateral Flow Reactor (Figure I above) 
allows the Shell Dioxin Deshuction System to easily attain high dioxin conversions. From 
inlet concentrations of up to 100ng [TEQ]lNm3

, the Shell Dioxin Destruction System can 
achieve over 99.9% destruction of dioxins and fumns , down to emission limits of less than 
O.I-O.Olng [TEQJlNm3. The ability to engu1eer the thickness ofthe catalyst layers within the 
Lateral Flow Reactor allows the SheJl Dioxin Destruction System to be designed for velY low 
pressure-drop-if:require1t. 

SDDS operates at a wide-range of flue gas temperatures - from 160 to 3&0 °C. Because of 
its low pressure-drop, SODS can be positioned at the tail end of most existing processes, just 
prior to the stack. Since SODS can be placed downstream of the scrubber and p31ticulate 
removal systems, catalyst poisoning is minimized allowing longer catalyst life. As the last 
operation in the flue gas cleanup system, the Shell System insures tl1at 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 U1 
significant savings in installation and operating costs with minimal downtune for installation. 

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

26·27 Fcbrunry 2003, Singapore 



The Shell Dioxin Destl1lction System (and The Shell DeNOx System) is regarded as among 
the best available control technologies for low-temperatllre applications (l60-230°C). 

Average SDDS catalyst life is tllI'ee to over five years. Longer life is often possible ifpoisons 
(e.g., heavy metals) in flue gas are minimized by good operation of the upstream p3Iticulate 
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 Iilile operating and maintenance costs. This is in sllall' contrast to that of activated 
carbon absorption technology (AC powder injection, AC fixed bed, or AC absOll'tion 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 

Bcst~availabJe-control-techl101ogy performance, dioxin emissions <0. 1-0.0 1 ng[TEQJINm3 

Excellent dioxin destruction efficiency 99.9+% 

Low temperature, with range 160 - 380 'C 

Low pressure drop, m bar <4- 10mbar 

Gas flow rates, wide-range 2,000 - 1,000,000+ Nm Ihl' 

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 DioxinlNOx limits Easily Expandable 

Strong world-wide technical and engineering support Local EPe partncrs/CRVShell 

~ .- -)f 

7.0 COMMERCIAL REFERENCES 

7.1 Lateral Flow Reactor in Shell DeNOx Systems 

LFR technology has been used in uumerous Shell DeNOx Systems (SOS) since the 1980's, in 
a variety of industries - e.g., gas turbines, co-generation units, gas fired heaters and boilers, 
ethylene cracking fumaces, chemical indusny (nitric acid, Caprolactam) and waste 
incineration plants. Some examples are given below: 
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Table 2. LFR in SDS applications. 

Application Location Design Conv. % Temp.oC Flow, Nm3/hr 

Waste Incinerator The Netherlands >85 220 65,000 

Refinery Heater Los Angeles > 99 200 30,000 

Caprolactam The Netherlands >98 260 40,000 

Korea >98 260 40,000 

Korea >98 260 45,000 

Gennany >98 260 35,000 

Gasmotor The Netherlands >80 120 2,000 

Austria >80 260 3,000 

Catalyst Plant Belgiulll >99.5 220 20,000 

California >99.5 220 30,000 

Ethylene Cracker Gellllany >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 

7.2 SDDS COMMERCIAL PLANTS 

Shell Dioxin Destruction Systems have been successfully installed tor flue gas streams 
originating fi'om chemical, industrial, and municipal waste incineration plants. 

Since 1996, 6Rf has strld over thirty SDDS commercial plants in Europe, Asia...",rrt USA -
where dioxin regulations are more sh'ingent and strongly enforced (Table 3). In Asia, Japan is 
cUlTently the leading conntly applying SDDS teclmology. A paJtiallisting ofSDDS reference 
plants is shown in Table 3: 
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Year 

1996 

1999 

1999 

1999 

2000 

2000 

2000 

2001 

200 1 

200 1 

200 1 

200 1 

200 1 

2001 

2001 

2002 

2002 

2002 

2002 

2002 

2003 

2003 

2003 

2003 

2003 

2003 

2003 

Table 3. SDDS Reference Plants 

Country Application Gas Flo w Gas temp. 

(NmJ/h r) 
(0C) 

Netherl ands MWI 66,000 240 

Netherlands IWI 24,000 163 

Japan MWJ with gasification 11 ,000 184 

13,000 182 

12,000 191 

14,000 192 

Haly Hazardous waste incinerator 5,400 150 -1 65 

Belgium Wood I biomass incinerator 20,000 170 

Japan MWI 100,000 170 

Japan RDF 20,000 220 

UK Pyrolys is I gas ification 6,875 200 

Ireland Pharmaceutical wasle Incineration plant 39,000 255 - 275 

Japan Ash melting plant 1,800 245 

Japan MWI with gasificati on 27,600 210 

Japan Hazardous waste incinerator 5,400 250 

Japan RDF 2,8 19 210 

Japan MWI 40,000 180 

Japan IWI 69,000 180 

Japan RDI' 4 x 15,000 210 

Japan MWI 15,000 190 

Japan MWI 55,200 230 

Japan MWI 18,300 180 

Italy MWI 72,400 165 

Japan RDI' 40,000 180 

Japa!) . . .;.'1' IWl.... , - 90,000 190 ' - ,0-

France MWI 17,000 270 

Italy RDF 85,000 165 

Italy MW1,2lines 2 x 87,000 260 

Italy MW l - 2 lines 2 x 25,000 165 

Italy MWI -2 1i nes 2 x 46,000 210 

The Shell Dioxin Dc~lruc tjOll System, Presented at Ihl! Solid and Hazardous Waste Manllgemenl Conference, 

26-27 February 2003, Singapore 



8.0 SCOPE OF SUPPLY 

CRI prefers to work with local EPC companies with expertise in the relevant market segment 
in order to ensure successful implementation ofSDDS. 

Typically, CRI supplies basic engineering, catalyst, reactor modules and technical consulting 
selvices. 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. NonnaI guarantee period ranges 
from 1 to 5 years, depending on specific application and contractual tenus. 

10.0 SUMMARY 

The Shell Dioxin Destruction System offers high perf0l1l1ance, 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% destl1lction of dioxins and fumns, down to the European Union 
limit of less than O.ing [TEQ] /Nm3. Moreover, SDDS has been offered with cOlllmercial 
guarantees of outlet dioxin concentrations of less than 0.05 ng [TEQ]INM3 or 0.01 ng 
[TEQ]INm3 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 teclUlical advantages for dioxin destruction at low 
temperatures (J60-230°C). 
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10. Emissions of Dioxins and Furans from Metallurgical Processes: 

Iron Ore Sintering and Secondary Zinc Production 

by Mr.Ulrich QuaS 

Introduction 

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 fi'om research projects which focused on iron ore sinter plants aud a 
secondary zinc smelter. 

EXHIBIT 

A. Iroll ore sill lei' pIal/IS 

Tn 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 I. 

1 
parameter range 

IWidth [111] 2,5-4,5 \ 

The sinter plant plays a central role in an integrated iron 
and steel work for making use of production residues 
vhich would have to be disposed otherwise. Slags from 

steel production, filter dusts of diverse flue gas cleaning 
systems (including those applied to the sinter plant itself) 
and various iron-containing materials from residue 
reatment are recycled in the sinter plant (Table 2). 

1 area [111'] 50-400 

specific flue gas flows 1800-2500 
t [m'/t sinter] 

I flue gas flows [million m'/h] up to 1.5 I Recycling may lead to an enriclunent of relevant 
1~1=~~==~====~~i==~=======llcompounds, paliiculariy heavy metals. Some residue 
~eight of sinter layer ca. 250 -650 mm materials like roll mill scale may be contaminated with 

I coke input [kg/ton sinte;'] 38-55 organic compounds (oils) that cOlilifiiCr as precursors for 
l.'o. ==~=~~===~db======dPAI-I and PCDDIF formation. 

Material 

hematite 

magnetite 

retu rns 

pellet abrasions 

blast fUI'Dace 
dust 

I 

II % 1) I 

IlliIJ I 

10 

The flow of materials in a sintering machine is shown in fig. 1 !Theobald I . fron 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 
llachine ail' is sucked tlU'ough 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 m'/h. FlIIiher waste gas is collected Ii'om 
he feeding process at the front and from the sieving process at the end of the sinter 

band (so-called "l'Oom-dedusting"). 
IEJt 

10 
EJ 
Iii 

Flue gas concenh'ations measured at European sinter plants usually ranged fi'om 
below 1 to more than lOng I-TEQ/m' (Table 3), however, an extreme concentration 
of 43 ng I-TEQ/m' was found at one plant leading to an estimate freight of250g T-
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I steel work dust I~ 
I roll scale 10 
I limestone 10 

I olivine 10 

I coke breeze ID 

TEQ/year generated by this paI1icular sintering machine I NR W I. These 
- unf0l1unately not specified -

siderable variability of the flew 
easurements (Fig .. 2, PUtz I f). 

extraordinary high emissions could be reduced by 
primary measures to nonnal levels; however, a con 
gas concentrations was concluded fi'om follow-up m 

Icountryl Flue gas conc. Emission factors 
log I-TEQ/m'J IItg I-TEQ/tJ 

I Iityp limin Ilmax 11~~lmax I 

IA 1010.20112.50 11~01 1 t 

When the high potential for 
dioxin emissions became 
public in Germany a special 
working group was founded by 
he operators of sintering 

plants. With subsidy fi'om the 
Federal Agency for 
Enviromnent (UBA) additional 
measurements were conducted 
at facilities of iron and steel 
ndustry. Besides a 

confirmation of the typical 
emission data these 
experiments also revealed that 
he PCDD/F homologue profile 
s detelll1ined by the lower 

chlorinated furans (fig. 3 

IB 100015.00 11!1Q]150.00 I 

In I) Ilo.081Io.11110.62 [~~~ 
In 2) 116.00110.801114·1011~0127.70 I 

IE 100016.00 101 i 

IF 1000118.001110.0011100.00 
II 1000001 t 
IL 1000001 i 

INL 1014.50116.80 1113.861~117.00 
I 1000

11111 Theobald I f); dioxin emissions 
IFP~===l' ~~~. ===iltherefore are most probably 
IS IIO.86110.461[DQ][!]i]1LQQ]12.80 I due to de-novo-synthesis 
1i=lm==(==i

II
=llo.60113.40 1~[j}Q:]9.00 I during the sintering process. 

The generation of dioxins and furans in the sintering process can be understood fi'om the temperature profile of 
the sinter layer (cf. Fig 4, Dietrich I I . There are two zones with a temperature window being favourable for 
dioxin formation. However, only PCDDIF molecules formed in the bottom zone E are likely to be emitted since 
those generated in the tQP 3Ime A..l.Vould have to pass the high temperature peak (zone C).a1W).hus 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 PUtz /I. 
This model of dioxin generation in sinter plants is supported by the experimental founding that the main 
emission of PCDDIF takes place near the end of the sinter grate (suction hoods 10 to 12 in Fig. 5 PUtz If). 

Tn 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 PCDDIF 
emissions. Four systems are in use today which show distinct technological complexity. Tn the emission 
optimised sintering (BOS) process the flue gas pre-cleaned by an electrostatic precipitator is palily recirculated 
(fig. 6); a decrease of about 40% compared to conventional sintering is repolied for dust and dioxins as well 
werz I I. Also electrostatic precipitator with moving electrodes (MBEP, 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-
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TEQ/m' being set as target value IUMK I. This goal was reached however at the Austrian sinter plant in 
Linz IUTECH I 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 
< O.lng I-TEQ/m' by additional injection of lignite coke dust. UnfOJtunately this technology requires a time and 
energy consuming multi-step process for the h'eatment of the washing water. 

Tn Gennany, a 4-channel adsorbent injection/tube filter system operates behind the common electrostatic 
precipitator of a sinter plant localised in Bremen (Fig. 8) Lahl II . For emissions lower than 0.1 ng I-TEQ/m' 
open heaIth coke is used as adsorbent at a dosage of more than 40 kglh. However, this abatement technology is 
in an prototype slate 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 zeolilhes as adsorbent for dioxins and furans. 

B_ Secondwy zinc pl'oduction 

Dioxin emissions from facilities in a secondary zinc smelter have become ofpalticular 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 fi'OJn 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 impOJtant emission source -the hot-briquetting process­
marked as "C tt

• 

With flue gas volumes considerably lower than those obtained at sinter plants the zinc smelter contributes only 
moderately to the annual dioxin load in Gennany; however, high flue gas concentrations imply the possibility of 
direct local impact. This could be proven directly by umnission measurements at locations in the vicinity of the 
plant Hiester/I. As Fig 11 reveals the ambient air concentrations nearby the plant (" Wanheim") remarkably 
exceed those found in other parts of the city. FUlther, it could be shown that the probability to measure high 
concentrations conelates with wind direction (fig 12). Finally, also fi'OJn 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). It should be noted, that also soil samples collected Ul the vicinity ofthe plant exhibit increased 
dioxin contents; therefore recommendations and limits for agricultural use have been given from the ministry of 
enviromnent. CUlTently abatement facilities are being constructed that are expected to improve the sihmtion 
largely in the near future. 

C. COllc/usiolls 

Both types of plants presented in this paper are examples fol' important PCOO/F emission soul'ces 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 Ihister2 I 
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Chapter 7 

Treated BFgas «lmponent ConcentmtiOD Unit Specific factor Unit 

BFSRS production 1.0 _ 7.0 . !·10sNml/lt 1200 · 2000 (Nrol/! pig iron) 

Particulate matter 1-10 [mgINmJ 1-20 (gil pig iron) 

Hydrocarbons (C.Hy) "', [mgINm1 "', [gtt pig iron) 

H,S 14 [mgINmlJ 17-26 [gil pig iron) 
Cyanide compounds (as CN') "', [mgINml] "', (gil pig iron] 

Ammonia (NHJ) "'a [mgINml] "', [gil pig iron] 

Heavy m~s·'· 

(mgINml] Mn 0.10 - 0.29 0.22 -0.37 [gil pig iron] 
Pb 0.01 - 0.05 [mgINmlJ 0.02 - 0.07 [gil pig iron] 
Zn 0.03 - 0.17 [mgINm1 0.07 - 0.22 [gil pig iron) 

Curbun monoxide (CO) 20-28 [\'01.%] 300-700 [kglt pig iron] 

CllIbon dioxide (C~) 17 - 25 [vol.%] 400 - 900 [kg/t pig iron] 

Hydrogen (Hd 1-' [\'ol%] I ~ 7.5 [kg/tpig iron) 
nla,c data DOt available 

Table 7.4 : Blast furnace gas composition (after two stage treatment) - based on {lnfoMiI, 1997] 

In the EU wet scrubbing is the technique most commonly applied as a second step in BFgas 
treatment. Scrubbing generates a contaminated wastewater flow, containing suspended solids 
(e.g. carbon and heavy metals), cyanide compounds, nitrogen compounds, etc. The separated 
solids genernte a waste problem because of heavy metals, especially zinc. Whereas coarse dust 
is nonnally recycled to the sinter plant, sludge from scrubbing is usually de-watered and either 
recycled to the sinter plant (normally via hydrocyc1one) or put to secure landfill . 

7.2.2.1.4 Emissions from the cast house 

Th~ casting of pig iron generates particulate matter emissions. On average unabated emissions 
are in the range 400 to 1500 glt pig iron produced. These emissions mainly arise from contact 
between the hot metal and slag and ambient oxygen. In order to catch the dust fonned during 
casting in many blast furnaces in the EU cast house de-dusting systems are used (dust extractfon 
at tap-hole, "kimmer and pig iron charging to lbe torpedo ladle) with flows of between 200000 
and 700000 mJIh. Dust emissions depend on applied abatement technique (in some cases there 
is stiU none) and dust collection efficiency. In many cases bag filters are applied., achieving less 
than lO mg dusUNm1

• 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. 

Furthennore, a certain amount of S02 is emitted from the liquid slag and iron during casting (2-
276'gi1 pig iroti" - see Table 7.2), -" '- ,, -

7.2.2.1.5 Emissions from slag processing 

The reaction of water with molten slag, particularly with sulphur compounds (essentially CaS 
and MnS), generates both steam and diffuse HzS and S02 emissions. These emissions cause 
potential odour and corrosion 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 '1,2 contains figures varying from 1- 320 g H,S/t pig iron and I - 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 S02 will occtn'. 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 genemte very small amounts of wastewater. The 
steam generated during this process contains particulate matter, S02 and HzS, 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 S02 and H2S, which 
can be morc difficult to control. Conditioning with water can influence the emissions ofH2S. 

7.2.2.2 Solid wasteslby-products emIssions 

7.2.2.2.1 Particulate matter from casting 

Between 0.5 and 1.5 kg of dust can be extracted from the cast house (see 72.2.1.4) per tonne of 
pig iron (Table 7.1). This dust can be separated in a bag filter for instance aod can easily be 
recycled to the sinter strand. Recycling the dust in this way is corrunon practice. 

7.2.2.2.2 Dust and sludge from BFgas treatment 

BFgas is usually treated in two stages: separation of coarse dusts in cyclones followed by fme 
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 It 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 F. Pb Zn Mn A120 j Ti 
2S -40 15 -40 0.02 - 0.07 0.1-0.5 0.1-0.5 0.2 -3.7 0.02 - 0.2 

S Si01 PzOs CuD MgO Na10 K,O 
0.2 -1.3 4-8 0.04 • 0.26 2-8 0.3 -2 0.D3 - 0.64 0.24 - 0.96 

Table 7.5 : TypiCAl composition in [welght-%J of dry coarse dust from BFgas treatmcnt - based on 
[nSr, 1987; Mertins, 1986; data from Europcan blast furnaces from 1997) 

The zinc and lead compounds are mostly passed on to the cyclone and are mainly separated in 
the scrubber. Most of tlu~ particles associated with zinc and lead compounds or these heavy 
metals themselves have grain sizes of less than 25 Jlm and concentrate in this fraction of the 
sludge. 
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EP.3 Fume suppression during cnsting 

Description: EP.2 describes conventional 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 fwne" (fwne suppression). To do so the whole 
transport route for the hot meta1, from the tap-bole via various distribution and transfer points to 
the torpedo ladle, is enclosed by means of carefu1ly designed screening structures. The space 
between the moHen metal and the covers is kept 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 leads to considerable cost savings. 
The cost of recycling of ftlter 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 and without 
dust suppression. These figures are about 100 timcslowcr when nitrogen inertisation is used. 

Figure 7.11 : Dust generation with and without nitrogen inertisation during hot metal cbarging (to 
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 dusUt pig iron is 
generated (Table 7.1). This quantity is reduced by dust suppression to about 0.012 kg dustlt 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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Figure 7.12 : Charging orhot metal into torpedo ladle with dust suppression with inert gas -IHaas, 
1997]. 

Applicability: Applicable bOtll at new and existing plants. 

Cross-media effects: There are no significant cross-media effects if the system is compared 
with conventional de...dusting systems, described in EP.2. 

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

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

Economics: A comparison of costs is shown in Figure 7.13 shows the comparison afcosts. The 
new fume suppfess'fon tediiiique is considerably cheaper. The installation at Stablwerke Bremen -'­
with a production of3 Mt pig ironia required an investment of6.8 million ECUl996 including dust 
suppression and tap hole de-dusting with a subsequent bag filter. 
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EP.6 Condellsation 0/ fume from slag processing 

Description: As mentioned in 7.2.2.1 .5 there are H2S and SOl 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 well are circulated after cooling. 

Rubber muff 

Spin nozzles 

14 

Slag in leI: 
(inacllve) 

To OCP filler basins 

Slag outiet 
(active) 

Figure 7.1S ! GrallUlation of blast furnace slag witb fume condensation - (Poth, 1985] 

Main achieved emission levels: With fume condensation H2S emissions are below 10 g H2S1 t 
pig iron produced. According to Table 7.2 emissions of I g H2S1 t pig iron are achievable. 

Applicability: ~pg!icabl(:.h.gth at _new and existing plants. 

Cross-media effects: Cooling the circulated water needs considerable amounts of energy. 
Energy generation itself i :; 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 
emitted during energy generation. 

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

Economics: not available 

Reference literature: not available 
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&EPA 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 Alatter (PM), including particulate matter less than or 
equal to 10 micrometers (pm) in aerodynamic diameter (PMII), particulate matter less than 
or equal to 2.5 pm in aerodynamic diameter (PM,.,), and hazardous air pollutants (HAPs) 
that are in particulate form, sllch as most metals (mercUlY is the notable exception, as a 
significant portion of emissions are in the Jorm oj elemental vapor). 

4. Achievable Emission Limifs/Retiucliolls: 

Typical new equipment design efficiencies are between 99 and 99.9%. Older existing 
equipment have a range of actual operating efficiencies oJ95 to 99.9%. Severalfactors 
determine Jabric filter collection efficiency. These include gas filtration velocity, particle 
characteristics, Jabric characteristic,~ and cleaning mechanism. In general, collection effiCiency 
increases with increasing filtration velocity and particle size. 

For a given combination offilter design and dust, the effluent particle concentration ./i·OIll a 
Jabric jilter is nearly constant, whereas the overall efficiency is more likely to VO/y with 
particulate loading. For this reason, Jabric jilters can be considered to be constant outlet 
devices rather than constant efficiency devices. Constant ejjluent concentration is achieved 
because at any given time, part oj the fabric jilter is being cleaned. As a result oj the cleaning 
mechanisms used inJabric jilters, the collection efficiency is constantly changing. Each 
cleaning cycle removes at least some oj the jilter cake and loosens particles which remain on the 
jilter. Whenjllli:qtipn reSJ.i]l1es,jhe jiltering capability has been reduced because.aLt!;&- lostjilter 
cake and loose pO/ticles are pushed through the jilter by the flow oj gas. As particles are 
captured, the effiCiency increases until the next cleaning cycle. Average collection effiCienCies 
forJabric jilters are usually determined ./i·OIll tests that cover a number oj cleaning cycles at a 
constant inlet loading. (EPA, 19980) 

5. AppliC£lble Source Type: Point 
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6. Typical lndastrial Applications: 

Fabric fiiters can pelform vel)' effectively in lIIany different applications. COllllllon 
applications offabric filter systems with puise-jet cleaning are presented in Table 1, howevel~ 
fabric filters can be used in most 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, 19980) 

Application SOllrce CalegOlY Code (SeC) 

[/fi/iO' Boi/ers (Coal) /-01-002 ... 003 

Il1dllsll'ial Boilers (Coal, Wood) 

Commercial/lnstilufional Boilers (Coal, Wood) 

Ferrolls Metals Processing: 

/-02-00/ ... 003, /-02-009 

1-03-00/ ... 003, /-03-009 

A1ineral Products: 

fr0 11 and Steel Production 3-03-008 .. . 009 

Steel Foundries 3-04-007,-009 

Ceme1l111fanujacflll'ing 3-05-006. .. 007 

Coal Cleal1ing 3-05-010 

Stone QUGnying Gild Processing 3-05-020 

Of her 3-05-003.. 999 

Asphalt Alal1ltjaclure 3-05-001... 002 

Grain Milling 3-02-007 

7. Emission Stream Characteristics: 

a. Ail' Flow: Baghouses are separated into two groups, standard and custom, which are 
further separated into low, medium, and high capacity. Standard baghouses are 
factolJl-built, offlhe shelfunits. They may handle from less Ihan 0.10 to lIIore than 50 
slandard cubic lIIelers pel' second (sl1l'/sec) (("hundreds" to lIIore than 100,000 
standard cubic feel pep lIIinute (scfin)). CustOIll baghollses are designedl_specific 
applications and are built to the specifications prescribed by the clIstOlller. These units 
are generally much larger than standard units, i. e.,fi'om 50 to over 500 slll'/sec 
(100,000 to over 1,000,000 scfin). (EPA,I998b) 

h. Tempel'Otllre: Typically, gas temperatures lip to about 260°C (500°F), with surges to 
about 290°C (550° F) can be accommodated routinely, with the appropriate fabric 
lIlaterial. Spray coolers or dilution air can be used 10 lower the temperature of Ihe 
pollutant stream. This prevents the temperature limits ofthefabricji-olll being 
exceeded. Lowering Ihe temperature, howevel~ increases Ihe humidity of the pollutant 
stream. Therefore, the minimulil temperalure of the poilutanl slream must remain 
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above the dew point of any condensable in the stream, The baghouse and associated 
ductwork should be insulated and possibly heated if condensation may occur, (EPA, 
1998b) , 

c. 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 (griff)), but in extreme cases, inlet 
conditions may vDly between 0,1 to more than 230 g/m' (0,0510 more Ihan100 griff), 
(EPA,1998b) 

d. Otllel' Consideratiolls: Moisture and corrosives content are the major gas stream 
characteristics requiring design consideration. Standard fabric jilters can be used in 
pressure or vacuum service, but only within the range of about ± 640 millimeters of 
water column (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/m' (0,010 gr/jiJ), and in a number of cases, to as low as 0,002 to 0,011 g/m' 
(0.001 to 0,005 griff) , (AWMA, 1992) 

8. Emissioll Strea/1l Pretreatment Requirements: 

Because of the wide variety ofjilter types available to the designer, it is not usually required 
to pretreat a waste stream's bllet 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 jilter, especially at high inlet concentrations (EPA, 1998b), 

9. Cost Illforll/ation: 

Cost estimates are presented below for pulse-jet cleanedfabricjilters, The costs are 
expressed in fourth quarter 1998 dollars, The cost estimates assume a convenlional design 
IInder typical operating conditions and do not include auxiliDlY equipmenl slIch as fans and 
ductwork. The costs for pulse-jet cleaned systems are generated using EPA's cost-estimating 
spreadsheelfor fabricjilters (EPA, 1998b), 

"" :'.~ 

Costs are primarily driven by the 1Vaste stream volumetric jiow rate and pollutant loading. 
In general, a smail 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 jiow rates of 470 
m%ec (1,000,000 SCjill) and 1,0 m'/sec (2,000 scjin), respectively, and a pollutant loading of9 
g/m' (4,0 gr/ji'), 

Pollutants that require an unusually high level of control 01' that require the fabric jilter 
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 are 110t rejiected in the estimates given below, For these types of systems, 
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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: $]3,100 to $54,900 pel' sm31s ($610 $26 per scfm) 

b. 0 & M Cost: $11,200 to $51.700 per sm31s ($5 to $24 pel' scfm), annually 

c. Allllualized Cost: $13,100 to $83,400 per sm31s ($6 to $39 per scjin), annually 

d. Cost Effectiveness: $46 to $293 per metric ton ($42 to $266 per short ton) 

10. TheDlyofOpel'Otioll: 

In a fabric jiltel; jlue gas is passed through a tightly woven orfelted fabric, causing PAl in 
the jlue gas to be collected on the fabric by sieving and other mechanisms. Fabric jilters may be 
in the form of sheets, cartridges, or bags, with a number of the individualfabricjiller units 
housed together in a group. Bags are 1110s1 common type of fabric jilter. The dust cake thaI 
forms 011 the jilterfi'om the collected PM can significantly increase collection effiCiency. Fabric 
jilters are fi'equently referred to as baghouses because the fabriC is usually conjigured in 
cylindrical bags. Bags may be 6 to 9 m (20 to 30ft) long and 12.7 to 30.5 centimeters (cm) (5 to 
12 inches) in diameter. Groups of bags are placed in isolable conqJal'tments to allow cleaning 
of the bags 01' replacement of some of the bags without shutting down the entire fabric jilter. 
(STAPPAIALAPCO, 1996) 

Operating conditions are important determinants of the choice offabric. Some fabrics (e.g., 
polyolejins, nylons, aClylics, polyesters) are usefill only at relatively 1011' temperatures of95 to 
150°C (200 to 300°F). For high-temperature jlue gas streams, more thermally stable fabrics 
sllch asjiberglass, Tejlon", or Nomex" must be used (STAPPAIALAPCO, 1996). 

Practical application of fabric jilters requires the use of a large fabriC area in order to 
m10id an unacceptable pressure drop across the fabric. Baghouse size jiJr a particular unit is 
determined by the choice of air-to-cloth ratio, or the ratio of volumetric airjlow to cloth area. 
The selection of air-to-cloth ratio depends on the particulate loading and characteristics, and 
the cleaning metl,w) used~A high particulate loading will require the use of a 101:gJ2J: haghouse 
in order to m10id forming too heavy a dust cake, which would result in an excessive pressure 
drop As an example, a baghouse for a 250 MW utility boiler may have 5,000 separate bags 
with a totalfabric area approaching 46,500 11/' (500,000 square feet). (ICAC,1999) 

Detenninants of baghollse pelformance include the fabric chosen, the cleaning ji-equency 
and methods, and the particulate characteristics. Fabrics can be chosen which will intercept a 
greaterji-action of particulate, and some fabriCS are coated with a membrane with velY jine 
openings for enhanced removal of Sllbmicl'on particulate. Slich fabrics tend to be more 
expensive. 
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Pulse-jet cleaning offabric jilters is relatively new compared to other types o.ffabric jilters, 
since they have only been usedfor the past 30 years, This cleaning mechanism has consistently 
gl'Own in popularity because it can treat high dust loadings, operate at conslant pressure drop, 
and occupy less space than olher types offabricjilters, Pulse-jet cleanedfabricjillers can only 
operale as external cake colleclion devices, The bags are closed at the boltom, open at the top, 
and supported by infernal retainers, called cages, Particulate-laden gas/lows into the bag, wilh 
dijfi,sers ojien used to prevent oversized particlesji'Olll damaging the bags, The gasjiowsji'O/ll 
the outside to the inside of the bags, and then out the gas exhaust, The parlicles are collected on 
the outside oflhe bags and drop into a hopper below thefabricjilter, (EPA,1998a) 

During pulse-jel cleaning, a short burst, 0,03 to 0,1 seconds in duration, of high 
pressure [415 to 830 ki/oPascals (kPa) {60 to 120 pounds per square inch gage (psig))) oil' is 
injected into Ihe 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 bog, 
The wave jiexes the fabriC, pushing it away Ji'om the cage, and then snaps it back dislodging the 
dusl cake, The cleaning cycle is regulated by a remote timer connected to a solenoid valve, The 
burst of air is controlled by Ihe 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 attributes of pulse-jet cleaning. Because Ihe cleaning pulse is 
velY brief, the flow of dusty gas does not have 10 be stopped during cleaning. The olher bags 
continue 10 jilleJ~ taking on extra duty because of he bags being cleaned. In general, Ihere is no 
change in fabriC jilter pressure drop or peljorlllance as a result of pulse -jet cleaning, This 
enables the pulse-jetfabric jilters to operate on a continuous basis wilh solenoid valves as the 
only significant moving parts, Pulse-jet cleaning is also lIIore intense and occurs with greater 
Ji'equency thaI! the otherfabricjilter cleaning methods, This intense cleaning disladges nearly 
all of the dust cake each tillle the bag is pulsed. As a result, pulse-jeljilters do not rely on a dust 
cake to provide jiltration. Felted (non-woven) fabrics are used in pulse-jelfabric,/ilters because 
Ihey do not require a dust cake 10 achieve high colleclion efficiencies, It has been found thai 
woven fabrics used with pulse-jelfabric jilters leak a greal deal of dust ajier they are cleaned. 
(EPA,1998a) 

Since bags cleaned by the pulse-jetmethod do not need to be isolatedfor cleaning, pulse­
jet cleaned fabripIJ)ters dtJ, not.need extra compartments to maintain adequate jil/winn during 
cleaning. Also, because of the intense andji'equent nature of the cleaning, they can treat higher 
gas flow rates 11'ilh higher dust loadings, Consequently, fabric jilters cleaned by the pulse-jet 
lIIethod can be smaller than other types of fabric jilters in the treatment of the sallie amount of 
gas and dust, making higher gas-la-cloth ratios achievable, (EPA, 1998a) 

11. Advalltages/Pros: 

Fabricjillers in general prOVide high collection effiCiencies on bOlh coarse andjine 
(sublllicron) particulates, They are relatively insensitive to fluctuations in gas stream 
condilions, Efficiency and pressure drop are relatively unaffecled by large changes il1 inlet dust 
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10adingsJor continuously cleanedjilters. Filter outlet air is velY clean and may be recirculated 
within the plant in many cases (for energy conservation). Collected material is collected d,y Jor 
subsequent processing or disposal. Corrosion and rusting oJcomponents are usually not 
problems. Operation is relatively simple. Unlike electrostatic precipitators, Jabric jilter systems 
do no/ require the use oJhigh voltage, thereJore, maintenance is simplified andjiam111able dust 
may be collected with proper care. The use oj selectedjibrous or granularjilter aids 
(precoating) permits the high-efficiency collection oJsubmicron smokes and gaseous 
contaminants. Filter collectors are available in a large number oj configurations, resulting in a 
range oj dimensions and inlet and outlet jlange locations to suit installation requirements. 
(AWMA, 1992) 

12. Disadvantages/Cons: 

Temperatures much in excess oJ290°C (550 °F) require special refi"actOlY mineral or 
metallic Jabrics, which can be expensive. Certain dusts may require Jabric treatments to reduce 
dust seepage, or in other cases, assist in the removal oj the collected dust. Concentrations oj 
some dusts in the col/ector, approximately 50 g/m' (22 gr;Jf), may represent ajire or explosion 
hazard if a spark orjlame is accidentally admilled. Fabrics can burn ifreadily oxidizable dust 
is being collected. Fabric jilters have relatively high maintenance requirements (e.g., periodic 
bag replacement). Fabric life may be shortened at elevated temperatures and in the presence oj 
acid or alkaline particulate or gas constituents. They cannot be operated il1moist envirol1ments; 
hygroscopic materials, condensation of moisture, or tony adhesive components may cause 
crusty cakil1g or plugging oJthe Jabric or require special additives. RespiratOlY protection Jor 
maintenance personnel may be required when replacingJabric. !vIedium pressure drop is 
required, typically in the range oj 100 to 250111111 oJwater column (4 to 10 inches oJwater 
colu111n). (AWMA,1992) 

A specific disadvantage oj pulse,jet units that use velY high gas velocities is that the dust 
fi"om the cleaned bags can be drawn immediately to the other bags. If this occurs, lillie oJthe 
dust Jails into the hopper and the dust layer 011 the bags becomes too thick. To prevent this, 
pulse,jet Jabric jilters can be designed with separate compartments that can be isolated Jor 
cleaning. (EPA, 1998a) 

13. OIlier COl1sitleratirms: . 

Fabric filters are lIseJulJor collecting particles with resistivities either too low or too 
highJor collection with electrostatic precipitaton Fabric jilters thereJore may be good 
candidates Jor collectingjly ashji-om low-sulfur coals orjly ash containing high unburned 
carbon levels, 1Vhich respectively have high and low resistivities, and thus are relatively difficult 
10 collect with electrostatic precipitators. (STAPPAIALAPCO, 1996) 

EPA-CICA Fact Sheet 
Fabric Filter 
Pulse-Jet Cleaned Type 6 
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PREVENTIVE & CONTROL MEASURES OF CA DMIUM CONTAMINATION TO ENVIRONMENT 

The cadmium releases to the environment may be prevented and controlled at differenllevels. 

• National level inil iatives 
• Inlemational conventions and lleaties 
• Source control 
• Product control 

Several countries have already ptomulgated naUonallniliaHve and action, including legislation, to control releases and limitation on use and 
exposures 01 cadmium within their territories. The measures to conlrol cadmium release into the environment are summarized belmy; 

Preventrve & cont ro l measures of cadmium ConlaminaUon to environment 

Source Preven tive & Contro l Measure 

During production and use 01 cadmium 

POINT SOURCES Apply emission control teChnologies to limit emissions of cadmium from oombuslion of fossil fuels 
and processing 01 mineral materials 

Prevent or IImlilhe release 01 cadmium from industrial processes 10 the waste water system 

Use best available technology to reduce or prevent cadmium releases 

PRODUCTS Pravant or limit cadmium conlents in products 

Limitations on the allowable content of cadmium In bulk materials i.e. phosphate fertilizers 

limitations on the cadmIum conlents in commercia l foodsluffs and feed 

During disposal o f cadmium contaIning wastes 

Prevent cadmium wasle Irom being dispose direclly to environment, through effIcient recycling 

Prevent high content cadmium wasle from mixing with Jess hazardous wasle I. e. batteries wilh generel waste 

Prevention or limitation on cadmium emissions to Iha environment from incineration 

Umilalion on cadmium content in sewage sludge and other organicwas\e used for land application 

Limitation on cadmium emissions during foad-building, construction elc. 

-.-J/' 

TECHNOLOGIES & PRACTICES FOR CONTROL OF CADMIUM RELEASE TO ENVIRONM ENT 

The spectflc methods for conlrolling cadmium releases from the sources may be categorized In following broad categories: 

• Substitution 
• EmissIon controt 
• Waste management 
• Waste waler \raCitment 

The USB of cadmium may be substituted with many alternates under development. The suggested $ubs1ilulas given below: 

Cadmium appticatlons and alternative opUons for subslUutes 

Application AlternatIves Remarks 

Plating Zinc, aluminum, lin, nickel, silver, gold plating No alternative ,,, aerospace, mining, 
offshore and nuclear activities 

Silver-cadmium alloys ,,, Several alternative solders exisl lt.g. Sn-Ag solder 
solders 

mhtmi:fiie:IIC:IDocuments and Settingslml11olLocai SettingslTemporary Internet FilesIO ... 1lI24/2008 
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Alloys Cu-Cd alk)ys may be replaced by pure copper Allernatives may be utiliz.ed 

Pb-Cd alloys for cable sheaths may b" rapla~ed by 
aluminum shealhs or normal lead sheaths 

Ni-Cd balleries Nickel-metal hydride, lithlum-Ion- polymer etc. Comparatively cosily 

PVC Stabilizers Calzn compounds may be use for indoor purposes. ComparaUvely cosily 
Pb or organotins may be used for oUldoor purposes 

Pigments Bismuth-vandall! and tin-zinc-titanale Other pigments may be use 

Pi9ment~ Gold. Copper, molybdenum and selenlde Gold and copper pigments 

AgCdO in high power relays AgSnO 2 and AgNi 

Emission control 

Combus1ion of fossil fuels, roasting and smelting of ores, kiln operations In cement Industry and Incineration of wastes releases cadmium Into 
the environment. Cadmium vapors are emilled emil from processes tn form 01 fugitive emissions Dr thrllUgh nue gas system. Flua gases pass 
dust emission controls, the major par1 of cadmium in the nue gas is bound to the par1ictes, and cadmium emissions depends on the par1icla 
size and dust control devices. Emission sources their control measures and percent dust reduction efficiencies are presented below: 

Performance of dust cteanlng devices 

Dust Control Device Dust after Conlrol (mgfrn 3 ) 

Fabric mler <10 

Fabric filler (membrane) <1 

Dry ESP <50 

Wal ESP <50 

High efficiency Scrubber <50 

SllUrce: UNECE, 1999 

EmIssion Sources, Dust control measure and ReducUon Efficiency 

Emission sources I Dust Control measure I Reduction Efficiency (%) 

Iron and Steel production 

Sinler plants Fabric filler >99 

Scrubbers >99 

Cyclone 60-80 

Eleclrostatic Precipitator (ESP) 95-99 

Pellet plants Scrubbers >95 

ESP+ fabric IiIler >99 

BiasI furnace Fabric filler I ESP >99 

Wet scrubbers >99 

Wei ESP >99 

Iron Foundries 

Induction furnace Fabric filler >99 

Cold blast cupola Fabriclilter >98 

Fabric filter+ chemisorpUons >99 
~. '-~ ~ 

Fossil Fuel Combusllon 
_.,- .., .... 

Combustion of fuel oil ESP, Fabric filter Pb, Cd: 100 

Combustion of coal Fabrlcfiller Dust: >99 

Pb: >99 

Cd: >99 

Cement Industry 

Rotary kilns ESP Pb, Cd: >95 

Clinker ESP Pb, Cd: >95 

Cement mills Fabric filler Pb, Cd; >95 

Crushers Fabric fillers Pb, Cd: >95 

Gla5s industry 

Direct emissions I Fabric filler I Dust >98 

rESP I Dust: >00 

Waste Inclnera\1on 

Stack gases I High efficiency scrubbers I Pb, Cd: >98 

r I 
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Dry ESP Pb, Cd: 80-90 

Wet ESP Pb, Cd: 95·99 

Fabric filler Pb, Cd: 95-99 

Source: Rentz, eLal. 2004 

Waste Management Practil:8S 

Cadmium in solid wasle may be a sIgnificant source of cadmium releases 10 the environment Control measures for cadmium emissions 
related \0 solid wasle may be both regulatory and technical measures. The regulatory measure Includes guidelines and prohlbi1ion of disposal 
of solid wasle on land and walers while Ter;hnical control measures may be recycling, biological treatment, land disposal and incineration. 

• Recycling 

The end products may collected for recycling are alloys, cadmium platlld items, pi::ilStit:S, pigments ami stabilizers. Il is eSlimilled that about 
17.5 percent of cadmium Consumption worldwide recovered through recycling. 

• BiologIcal waste treatment 

The solid waste mainly consist organic malerials, such as food waslo or gOirden waste. These wosta are increasingly treated biologicillly, e.g. 
by compo sting or fermentation that may be used as fertitizer. The sources of cadmium in composlable solid wasle may be wasle factions of 
plastics, atmospheric deposition and zinc wastes. 

• Land filting 

Landfills are a wasle management option used for all types of solid wasle. The general measure to minimize releases of cadmium from 
larldfills, are to establish top covers liners and approximate treatment of leachate before its discharge to recipient weter body. 

• Incineration 

The combustible solid wBsle sometimes direcled to incineration. The fate of metals during Inclneralion depends on Ihe flue gas technology, 
bullliakas plata at tempetcllura around 1000 0 C. At lhistemperature cadmium mell and after vaporizalion adsorbs with the dust particles 
collected alongwilh flua gas Irealm!!nt devie!!s or !!nds up in the bollom ash. 

Wasle Water Treatment 

Wast!!water may be treated by mechanical, biological and chemical treatment techniques. The amount removed Irom wastewater will be 
retained in sludge, which is directed to agricultural areas, landlills or incineralion. Cadmium can be removed Irom wastewaler Ihrough ferric 
sulphate coagUlation at a pH above 6.0 Ihrough lime soflening or excess lime softening. The cadmium ions are precipitaled as cadmium 
hydroxide at a pH of 10 to 11. Precipitation as sulphide has an advantage of minimum solubilily. Since lhe sludge does not thicken wei!, the 
sulphide predpilation Is frequently used as a polishing step following hydroxide precipilation. 

Chelaling ion exchange resins selectively remo~a many heavy metals In the presence of high concentrations of univalent end divalent 
cations. The order of selectivily Is Cu>NI>Co>Cd>Fe'ff- >Mn>Ca. The heavy melals are removed as weak acidic che)::lled complexe9. This 
process is suitable for end of pipe polishing and for metal concenlration and recovery. Aclivated carbon and Reverse Osmosis (RO) 
processes are also employed to remove and recover heavy metals. 

Level of achievable cadmium removal from tndustrial wastewater 

Technology Achievable concentration (mg/l) 

Hydroxide precipitation al pH 10·11 0.050 

Co·precipitation with ferric hydroxide 0.050 

Sulphide preCipitation 0.008 

~. ' 1': ' --. -
• Photovollaic (PV) '<iolar ce ll Vs Coal for Electricity generation 

Coal burning routinely generates cadmium because coal conlains substantial amount of cadmium. The coal·power plants usually generate 
wasta in fonn of huge ash or bottom ash. The solar photovollaic (PV) cells replaces burning coal fer electrlcity generation, preventing 
substantial cadmium emissions during electrlcity production. 

SAFETY MEASURES FROM CADMIUM MATERIALS 

It Fire Fighting Measures 

Cadmium is a b!uish silver metallhat does not bum In bulk. Clouds of fine dust are a fira explosion hazard, however, when cadmium is heated 
in air, oxide fumes genarated. A self-contained brealhing apparatus (SCBA) and fUll protectl ~e clothing are required when cadmium is 
involved In a lire siluation. Such fires should nol be sprayed w1th water or foam. Apply dry chemical, dry sand or special powder for 
extinguish. 

o Fi rst Aid Measures during cadmium exposure 

Eye Contact: Flush willI warm running waler, including under the eyelids for at lea5115 minutes. 

Skin Contact: Remove dusl-conlamlnated ckllhlng and wash affected areas wilh soap and wann waler. 11 molten cadmium is contacted then 
flush conlacted area 10 solidify and cool. 

Inhalation: Remove exposed person from exposure area. II breathing has stopped, provide artilicial respiration. The affected person may be 
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kepi warm and at rest 

Jngeslion~ If victim is conscious, dilute stomach contents with 2-4 cupful of waler or milk. Do not induce vomiting. Vllhen vomaing occurs 
naturally, rinse mouth and repe,1I WOller administration. 

• Accidental Release Measures 

Safely oontrollha source of spillage 01 cadmium bearing malerial if possible. Restrict accesses 10 the area until completion of clean up. 
Mollen melal should be solidify before elean up. Close filling safety goggles may be necessary to prevent eye conleet wilh dust and fumes. 
VIrtIere molten cadmium is Involved, heat resistant gloves should be worn. 

Disclaimer 
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Increasing SCR NOx removal 
from 850/ 0 to 930/0 at the Duke 
Power Cliffside Steam Station 
By Terence R. Ake, ClaYlon A. Erickson, and Linton K. Hutcheson 

Introduction 

Tesls were compleled al the Duke Power Cliffside Steam Station olllhe Unit 5 SCR system 

to increase NOx removal from an initial design value of 85 percent to an in-use operating level 

of 93 percent. These tesls look place from May 24 to May 26, 2004 at the sturt of tlle tllird 

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 Ihal operales at 590 MW firing eastern 

biluminutlS'C:oai. '1\'<0 SCR reactors are installed at the economizer oUllet of "the-boiler including 

economizer bypasses for low load operation. Anhydrous amlllonia is the reagent for NOx 

reduction. Each reactor had two initial catalyst layers when the unit was tested. 

The Selective Catalytic Reductioll system for the Unit 5 boiler at the Duke Power Cliffside 

Steam Station was commissioned in May 2002 to remove NO, at a design rate of 85 percent 

[I]. After the SCR operated through two OTAG seasons, Duke Power hired Riley Power 10 

performeu tests to increase NOx removal from 85 percent to 93 percent while keeping the 

nml110nia to NOx ratio variation within design limits. A low variation in the ammonia to NOx 

ratio results in low ammonia slip and increased cutnlyst life. 

~ 
§ 
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Important terms 

NOx = nitrogen oxide in boiler 
flue gas measured in parts 
per million corrected to a 
common oxygen basis 
(3% 02) 

NOx ~vg = average of the inlet grid 
NOx measurements 

NOxO~T = NOx measured at a 
point in the outlet grid 

NOx 2~ = average of the 
outlet grid NO, 
measurements 

SCR = Selective Catalytic 
Reduction system for the 
removal of NOx from 
boiler flue gas. 

Ba[kground 
The Cliffside Unit 5 boiler is a bal­

anced draft, subcri licnl pressllre, superheat 
and single reheal unit. The full load capa­
bility is 562 MW nct (590 MW grm.~) at a 
steam flowralc of 4.2 x 106 Ib/hr. The unit 
preuominanlly opernles at fu ll load wilh 
OZOlle seasonal cnpacity faclors ncar 80 
p~rcelli. The fumace is comer-fired by 24 
lilting. tangenti;.}1 coal burners. Six bowl 
mills, ~lITanged in fI row across the unit 
Ilcar ground level, plliverize coal ror the 
burners. A large population of Central 
Appalachian coals with less than 1.5 
p~n:elll sulrur content is currenlly fired at 
the Cliffside Station. Limestone is added 
to the coal to miligate arsenic poi soniJlg of 
the SCR catalyst (2]. The boiler is 
equipped wilh n dry ESP for pm1iculale 
conlrol. 

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

Proximity Controls· A Div. of Dwyer Instruments, Inc. 
• PhOnll! 1-800-872-9141 • fax' 219-872-9057 • a-mall' lII@dwyor-lnst.com 

www.dwyu-Insl.com 

To (onta(1 this company enter 04045 on infolink at Energy·Tech.(om or see the Ad Index page 27 

The SCR system, showlI ill Figure 1. 
incluLles two SCR reactors installed in 
parallcl at the economizer exit of the 
boiler. Tilcre is a 100 percent gas bypass 
arol1nd c:lch renctnr to take lIlt SCI{ off­
line while mai ntailling boiler operation. 
The SCR reactOl'5 arc cyuipped with soot­
blowers to periodically remove 5001 from 
the cnlnlyst. Anhydrous ammonia i!.-: the 
reagent for NO" reduction. It is vaporized 
and convcyed by a dilution air :.treanl to 
the re:tctors, lind then it is injected through 
fOlll" injectors into the inlet L1uct for each 
reactt)r. The reactors have two Inyers of 
catalyst with room for two additional 
layers. The reactors were designed to 
rcdllce NOx by 85 percent From an inlet 
NO" of 0.45 Ib/million Btll. 

Only ronr injel'[OrS :Ire needed to mix 
ammonia with the flue gas in each SCR 
reactor owing tn the Oclta-\ving@mi.xing 
technology in the Riley Powcr SCR 
design. As illustratcd in 

Figure 2, amlllonia is injected down­
strcnm of a s tationn ry plmc so lhal 
ammonia mixes with nue gas in the wnke 
caused by the plate. Cross-mixing pi ales 
upstream of nrnmonia injection evenly 
disiribilic the nue gas before inject ion. 
IlollHlgenizing plates dowllstream of 
injection and tllming vanes in the rcactor 
cap direct the flow evenly ncross the caW.­
Iys t facc, This s tationary mixing pl,He 
syslcm :1lso keeps dU5t frol11 seHiing on 
horizontal surfnccs or the ductwork. It is 
designed for minimum pressure loss. 
Since there are few injectors, ammonia 
injector hlllin~g~mnifihr. 'nlC system can 
opcrMc o\'cr a wide load range withollt 
uny a<.ijwamcnts to the <lIT1l1loniu injectors. 

Test procedure 
The objccti\'c was 10 bnl,mcc the 

ammon ia injectors to obtai ll a standard 
deviation of the UlIlll1{miu to NO.( ratio 
variatioll less tlw.n 5 .percent for each SCI{ 
reactor while opcfllring at 93 percent NOs: 
removal. 

Prior to testing. the boiler was operated 
al fulllo:lu for several hours, ,lilt! hoiler 
and SCI{ sootblowing cycles were com­
pleled. Dnily coal and ash :.;amp]cs and 
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one representativc limestone sample were 
taken during the tests. The data con lrol 
system con tinuously fl!cQrded fuel . air and 
steam flows clalil. boiler draft and flue gas 
emission data, sen. system data, and stack 
emission datn. 

During the tests, n uc gas NOx' O:!> and 
temperature were mensured across a 6 x 7 
b'lid of probes at thc outlet of the 
catalyst in each SCR rellclor lIsi ng severn I 
TESTO 350 MJXL nue gas analyzers. 
Measurements were repeated at sevcml 
points to intermittently check the 
an:llYlcrs. 

A bu:'Oel ine tl,;sl was completed wi th no 
ammonia injection before lesling with 
ammonia injection for eaeh reaclor. 

The am lllonia to NOx ratio variation 
was L'alculmed from the grill measure­
ments lIsing the following fQrnmla: 

Figure 2. Della-\I'illg@mixil1,t: 
lec/mo/ag.': 

Figllre 1. Tile SCR No.r relllo\'(/l sy.~lt·mJu" lhe Ullit 5 
buill!r tit fIle Dllke PmL'C'r Cliff.\·ide S{(l1iulI. 

.I(NH3/NO,~ 100 X ~NO,~: - NO, O~J 
(NO IN _ NO our 

'(AI·I:: x Avg 

A plot of th t! above variation was used 
to visualize the ammonia and NOx mixing 
:md to de tt!nnine whethe r the ammonia 
injectors required adjustment. A staudard 
dev iation of less th an 5% indicatt!u good 
:uulllonja to NOx distribution. 

Test results 
Figures 3A ilnd :m show 11m outlet 

NO.~ contours for fellclo)' A lit 93 percent 
NO:.: removal amJ re:JcLor B at 95 percent 
NO" rCIl1()val. The average outler NO,; 
was 12 ppm for reac tor A amJ 9 ppm for 
reactor B. There were 110 zero NO" values 
in either reacIOI'. Pigurc 41\ and 4D shows 
the variati on in the am monia to NO,; muos 
for the reactors at these hi gil NOx removal 
rate!;. The ammonia 10 NOx ratio variation 
wns wit hin ±5 percent for bOl11 reactors. 

To -contact this company enter 04508 on infolink at Energy-Tech.com or see the Ad Index page 27 
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The standard dcvimioll for re:1ctor A W:1S 
2.1 percent . and the ~tandiln l deviation for 
re:1clor B was 2.2 percent. 

No amlllonia injector m\jIlSlnlCllts were 
made when increrssing NO:,: remo\'<l l frolll 
design vaillc to the1ic high rcmoval r,Ues. 

In a separate Icst. the am moni'l injec­
tion was sc t for :In ovcmll 1\Ox I'cl11ov;11 of 
93 perrellt with hoth rC<\(,'[ors in se rvice. 
The nut let NOx contours ami nmmotlia 10 

NO:,: ratio variation were very similar to 
the results ror npcruting each 
reactor alolle. A filial test was 
completed at high NOx 
remowli uner dumging the 
ave.-fire air system in the 
boiler 10 decrease 1he Oy ash 
loss un ignition. Again . simi­
lar reSll1 ts w~re measilred with 
an ammon ia 10 NO,t mtio 
variation within ±5 percent 
[lnd a standard deviation of 2 
perccill for both reactors. 

To verify tlml mnmonia slip 
had not inl:rca.<;eLl, J1yash sam­
ples were taken L1uring the test 
period. The~e salllp le~ showed 
no in<.:reasc in ammonia 
COlicentration with values with­
in acccptnbic limits. 

IN 
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VMlIATION Of c:A rAUST OUTLET UO~ CONCEIITru.no~l 

[21 Akc. T.R .• Erickson. C.A. Medeiros. 
\V.. HUichesoll , L.K., Barger, ;\'1., 
Rutherforll, $, Linlt'-stone Injection luI' 
Protection of SCR Calalyst Paper l/ 175 
Combined Power Plant Air Pollution 
COlltrol Mega Symposiu lll , May 19-
22.2003. Washington. DC 

VARIA liON Of CA, rAlY,n OUTLET NOlC cONCENTrtA nO~l I N 1~1""~'l\m) 

Conclusion Figl,r,; 3A. SCR re:l~ lor A olllle! 1\:0x d~lribulioll :11 93% 
I\:O.'(l\:mo\,ul. 

Fi"u.-.:m. SCR. Il:~clor B OIllle l NO.'( di !<l rihulioll ;11 95% 
NOx JeUlllI·al. 

The SCR system for the 
Unit 5 boiler nl the Cliffside 
steam station operaled at 93% 
NO ... remova l with Ihe am mo­
nia to NO;.; ratio variation ... _ -7 

within ±5% for each reJrtuf. 
While the 

,sCR is not cUlTcntly oper­
ated at this high NO,,, rCl1lovnl 
rate, the lest ruSlJ [ts showcll 
thai the SCR is able to operate 
at high NOx rcmoval wiJhout 
added risk to the catalyst ()f 
causing excessive ammonia 
sli p. 

Nute: TIti.~ nl'/icle-was origi­
!I(lffy .wbmil/ed as II paper hy 
Tile sallie (/1111101 :<; (I//1SME 
POll'er 2005 (P\IIR2005. 
50086) ill Cflicago. IL. ) 
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~EmeraChem 

EMxTM 

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 LowestAchievable 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
tion (AFR) technology available today for gas turbine (GT), 
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. ,. '" 

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. 

EXHIBIT 
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EMxTM Catalyst: Technical Specifications 
J e 'Material Properties Wnits Specifications 

Cell Density cpsi 200 300 400 

Wall Thickness in. 0.0105 0.0080 0.0070 

Geometric Surface Area In1linl 48.20 59.70 68.80 

Honeycomb Ceramic 
Maximum Temperature of 1,200 1,200 1,200 

Monolith Modules Coefficient of Thermal Expansion x10~in/infoF 3.91 3.91 3.91 

Height in, <42 5.42 5.42 

Square Width in. <42 <42 <42 
Range of Depth* in. 1-18 1·18 1·18 

Dimensions 
Diameter in. <4' <42 <4, 

Round 
Depth· In. 1-18 1·18 1·18 

Listed numbers are nominal values. Emerae/1am manufactures catalyst modules In V8nous shapes and sizes. 
·For greater depths, multiple units may be stacked to obtain desired dimensions. 

EMllGTPeifGrmance Guarantees Available 

NOx <1.5 ppm 

GO <1,0 ppm 

VOG <1.0 ppm 

S >95% 

PM >30% 

NH3 Slip 0 

NOx Reduction and Capacity as a Function of Temperature 
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Send us specifications, drawings or gas stream data and we will 
provide you with a custom-tailored solution to your specific 
application. EmeraChem also providesanalytical and technica l 
services to assist in determining your current emissions and 
catalytic performance, 

EmeraChem is a proven leader in the catalytic control of NOx, 
SOx, CO, VOCs and PM for manufacturing and industrial 
app lications as well as for the power generation industry. 

EmeraChem l l C 
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 LOUISIAl"OA 

AI Number 157847 
Permit Number 2560-00281-VO and PSD-LA-740 

Activity Number PER20080001 and PER20080002 

AFFIDAVIT OF DR. MICHAEL JENNINGS 

I, Dr. Michael Jennings, state: 

I. I have personal knowledge of the statements made herein. 

2. I am a Professor of Chemical and Materials Engineering at San Jose State 
University and a Senior Advisor with EnviroComp Consulting, [nc., an 
environmental consulting timl. 

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

4. In the course of my practice as an air pollution consultant, [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 facili ty. 

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

6. The materials and engineering calculatious [ reviewed and perfor1l1ed are what an 
experienced chemical and materials engineer and air pollution consultant would 
rely upon in fanning 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 iron mill. 

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

22NOV08 
Date Dr. Michael Jennings 

EXHIBIT 
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Exhibit 1 - CutTiculum Vitae 

CURRICULUM 
VITAE 
OF 

MICHAEL 
JENNINGS 
SENIOR ADVISOR, 
ENVIROCOMP CONSULTING, 
INC. 

Email: jennings@envirocomp .com 
Phone: (408) 286-5703 
Fax: (408) 286-2604 
Cell: (408) 499-0685 

Postal Address: 
M. B. JelUlings 
198 South 13th Street 
San Jose, CA 95112 

Personal Web page: http ://www.engr.sjsu.edu/ jellllirni/ 

EDUCATION AND TITLES 

• Doctoral Degree ill Chemical Engineering, University of New Mexico, 
Albuquerque, New Mexico (1981) 

• Master oj Science in Engineering, Southem Illinois University, Carbondale, 
Illinois, (1073) 

• Bachelor oj Science in Chemical Engineering, University of New Mexico, 
Albuquerque, New Mexico (1969) 



PROFESSIONAL EXPERIENCE 

• Sellior Advisor, EnviroComp Consulting, Inc. (April 2003 - present) 
w\vw . env Irocomp.cOl1l 

• Professor, College of Engineering Chemical & Materials Engilleering 
Department, San Jose State University; San Jose, Califomia (1984 -
present) 

Director, College of Engineering Master of Science in Engilleering 
Program, San Jose State University; San Jose, Califomia (2004 - 2008) 

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

• Project Ellgineer, Kaiser Engineers, Inc., Oakland, Califomia (1974 - 1984) 

Research Engil/eer, Occidental Research, Inc. (formerly Ganet! R&D), 
La Veme, California (1973 - 1974) 

• PI'oductiolt Supervisol; Monsanto, Inc; Sauget, Illinois, (1971 - 1973) 

• Start-Up Ellgilleel; Monsanto, Inc; Sauget, Illinois, (1970 - 1971) 

• Process EI/gil/eel; Monsanto, Inc; Sauget, Illinois, (1969 -1970) 

• II/dustrial Hygiene Techniciall (IlItel'llship), Los Alamos Scientific 
Laboratory, Los Alamos, New Mexico (1965 - 1966) 

MEMBERSHIPS 

Member, American Institute of Chemical Engineers, (1965 - present). 
Director NOithem California (2004 - present) 
Recipient ofNOlthem Cal ifornia AIChE 1997 Professional Progress Award 

• Member, American Chemical Society, (1965 - present) 

• Member, 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 Energy Center, International Coal 
Util ization Exhibition and Conference, November 1979 

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

• Sampson, M . J., Jermings, M. B., and Zsutty, T. C., Storage and Handling of 
Hazardous Materials (Facili tv Design), 3 day shOlt course October 1985 

• Jermings, 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 

• Jemlings, Michael B., Cryogenic Gas Processing: Current Teclmology and Future 
Applications, (invited lecture), Dow Gas Separations Symposium, Lafayette, CA, 
July 1991 

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

• Jennings, Michael B., Rushforth, C. and Wickman, P ., Final Report for Used Oil 
Characterization Project, California Integrated Waste Management Board Project 
Number IWM-C3l24, June 1996 

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

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

• Diaz, A. and Jelmings, M., Environmental Health and Safety - An Industrv­
Driven 4 Year Degree Program, Project Number P116B981262, August 2002, 
Fund for the Improvement of Post-Sec on dalY Education, Federal Depart11lent of 
Education 
(http ://www.fipse.aed.org/grantshow.cfm'igrantNumber=P I 16B98 1262) 

• Bhyullar, Echaluse, Sun, Dinh, Odeh, Jennings and Komives. 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 Department at San Jose State 
University and managed multidisciplinary Master of Science in EngineeJing (MSE) 
Program for the College of Engineering. The MSE program includes on-campus and off­
campus degree programs for a range ofteclmical 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 Semiconductor Processes. 

Academic Reseal'ch 

Completed applied and basic research in mixing of tln'ee phase, high solids 
concentration slurries, such as used for rocket propellant; process simulation; rheological 
characteristics of mixtures; hazardous wastes incineration; respirators for use by wildland 
fire fighters and food dlying technology. Coordinated research projects for new faculty in 
the areas of plasma etching for electro-less plating and propelties of solders applied to 
lead frames. Other projects include characterization of waste lubricating oils for 
reprocessing potential, removal of iron ii'om power plant cooling water systems, 
development of processes for fOllned epoxy components, and control 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 recovelY 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 busiuess and technical management oflarge volume production 
facilities for an intemlediate 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 h'roups and 
maintaining contractual relationships with the union representatives and members, 
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 adnrinistration of design and constlUction 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 intemational 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 S02 sClUbbing technology for the Fontana Steel Plant. 
Completed numerous teelmical and economic evaluations of new or revised technologies 
related to power production, energy conservation or production of metals and chemicals, 
Completed several repOlis used for preparation of EnvirOlU11ental 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 expelience related to production of phosphOlic acid, coa l Gasification, coal 
liquefaction and processing of municipal solid wastes, 

Gnuiulltc School Research 

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

Developed model to cOlTelate effects oftemperatllre on transport properties ofliqllid 
mixtures for PhD Dissertation, 



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

Attomev(s) Tvne of Case Participation 
Smith, Homer and Bakke, Bismarck, ND Liability for Building 1993 
701-258-0630 Structural Failure Deposition for Project 
AttOlneys for Kaiser Engineers Management for 

construction of 
building and operating 
conditions that led to 
failure 

Cronin, Fried, Sekiya, Kekina and Fairbanks, Drinking water 2001 
Honolulu, III contamination from Preparation for 
808-524-1433 nematocide deposition of experts 
Attorneys for Honolulu Board of Water Supply 
Contact: Keith K. H. VounQ, Esa. 
Layser & Freiwald, Philadelphia, PA Groundwater 2007 
215-875-8000 contamination Deposition regarding 
Attorneys for Class Action - Glenn and Donna release from stripper 
Gates, et. al. 
Contact: Aaron I . Freiwald Esa. 
Duplass, Zwain, Bourgeois & Morton, Release from fIre in 2008 
Metairie, LA. wood specialties Deposition for release 
504-832-3700, operation of anunonia from 
Heller, Draper, Hayden, Partrick & Hom, New materials in fire. 
Orleans, LA" Testimony for Class 
Leonard, Street & Deinard, Minneapolis, MN " Celtificatioll Hearing 
Powers & Hightower, LLP, Baton Rouge, LA 
Haily, McNamara, Hall, Larmann & Papale, 
LLP., Metairie, LA 
AttOlneys for Defendants in Arts Street Fire 
Contact: Warren Hom, Esq. 
Andrew Parr Sellers, Ir. ESQ. 
Schaffer, Lax, McNaughton and Chell Possible exposure to 2008 
213-337-1000 emissions from oil Deposition for release 
AttOlueys for Plains Exploration & Production field operations of gaseous emissions 
Company: from oil field 
Contacts: Kevin J. McNaughton or Jill A. operations 
Franldin 



Exhibit 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 RecovelY 
Steam Generators, bag houses and S02 scrubbers. The estimated duration ofthese 
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 colee oven plant equipment 
maintenance, 

2.0 Factual basis of Opinion: 

EnviroComp has reviewed the design of the Iron making facility proposed by Nucor for 
instaUation in Convent, st. James Palish, Louisiana, to detennine design revisions that 
could reduce the emissions from the operations. The criteria for this analysis include use 
of demonstrated technology and the operating modes indicated by Nucor in their proposal 
toLDEQ. 

The operating plans proposed by Nucor include diversion of flows normally sent to the 
Heat Recovery Steam Generators (HRSG) to bypass stacks durin!! periods of 
maintenance of the HRSGs, the bag houses, or the S02 Scrubber'. A more effective 
emission control design wou ld 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 I 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 S02 scmbber. As shown on the 
sketch, the capacity of each HRSG unit and each bag house unit is increased by 25 
percent above the cUITent design. Under nOlmal operations, the flue gas flows from the 
coke ovens go directly to the HRSG and bag house units as currently proposed by Nucor. 
W11en 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 tmins for the duration of the 
maintenance operations. Four trains can accommodate 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 bacle to the original configuration when the maintenance operations are 
completed and there should have been no releases through the bypass units dl1ling this 
period. 

This increased capacity design is similar to the one proposed for NonrecovelY Colee 
Ovens proposed by Haverhill North Coke Company in Ohio, so it is not a novel design 
for this type of operation3 



A second S02 Scrubber is added to the design for operation when it is necessary to 
shutdown the primary S02 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 S02 scrubber during nonnal 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 CUlTent Nuc,or design, so it 
would not be necessary to increase quantities of spares for the equipment or have special 
maintenance teclmiques. It might also be possible to eliminate some of the bypass stacks 
by connecting the flue gas manifold to a single large bypass stacie 



Figure 1 - ALTERNATE 1 II'ICREASED C.APACITY FOR COIviPONEI'ITS 
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The second altemative to avoid emissions from using the bypass stacks during 
maintenance is shown ill Figure 2 and is based on adding a parallel HRSGlbag house 
train to the existing design, plus a second S02 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 S02 SCl1lbber is included in the design for operation when it is necessary to 
shutdown the primary S02 sCl1lbber for maintenance. 

ALERt'IATE 2 . PARAUEl EMrSSlor J CONTROL TRAIt-J 

BYPASS OPERATIOI<J 
~ .. +------.- ---. - .- ----- . . . -----~ ------ -- -------- "; 

Z , 

I HR;G I 

• 
IH~t.-r~_E_I ___ _+_----~~ .. - -----<>-----L, m l"T' 

~ z 
l .~ -----.... 

502 
SCRUBBER 

--
Either of these a!tematives would provide the following advantages: 

502 
SCRUBBER 

• They eliminate the need to send lmtreated releases through the bypass 
stacks during maintenance 

• They employ the same technology as the CUITent design and use altemate 
configurations 

• They provide redundancy that should result ill additional levels of 
operating reliability and fl exibility. 



Refererences 

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

2. lbid 

3 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 to 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 into the blast furnace. Moistened feed is delivered as 
a layer onto a continuously moving grate or "strand." The surface is ignited with gas burners 
atthe 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 on-site sinter plants.' 

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 clinker-like 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 for a typical iron sintering plant which uses an electrostatic 
precipitator fordust control. - ".- --

1 United Nations Environment Programme (UNEP), Standardized Toolkit for Identification and Quantification 
of Dioxin and Furan Releases, (Switzerland: UNEP Chemicals, 2003), p. 60 
2 Environment Canada, Environmental Code of Practice for Integrated Steel Mills - CEPA 1999 Code of 
Practice, (Canada: Public Works and Government Services, 2001), p. 18. 
3 VVlliam T. Lankford Jr., Norman L. Samways, Robert F. Craven, and Harold E. MacGannoll. eds., The 
Making, Shaping and Treating of Steel, 10· Edition, (USA: Association 'of Iron and Steel Engineers, 1985), 
p.305-6. 
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Water 

DIscharge 
Water 

Sinter Machine 
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Figure 2: A Typical Iron Sintering Plant (Source: United-Kingdom Environment Agency, 
Integrated Pollution Prevention and Control: Guidance for the Coke, Iron and Steel 
Sector, Sector Guidance Note IPPC 52.01, 2001) 
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2.0 Sources of Unintentional POPs 

Iron sintering has been identified as a source of polychlorinated dibenzoparadioxins 
(PCDD) and polychlorinated 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 Plants 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, CO2, SO" NO" and particulate matter. 
Tile concentrations of tllese substances vary with the quality of the fuel and raw matelials 
used and combustion conditions. Atmospheric emissions also include volatile organic 
compounds (VOCs) formed from volatile material in tile coke breeze, oily mill scale, etc., 
and dioxins and furans, formed from organic material under certain operating conditions. 
Metals are volatilized from the raw mate rials used, and acid vapours are formed from the 
halides present in tile 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 Ilave lower particulate 
collection efficiency than ESPs but higher collection efficiency for gaseous emissions. 
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 runoff from the materials storage areas, are 
treated in a wastewater treatment plant that may also be used to treat blast furnace 
wastewater. 

,#'"--J-

Solid wastes include refractories and sludge generated by the treatment of emission 
control system water in cases wllere a wet emission control 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 PCDP 

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 ofthe 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 quantity 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 typically processed through a sinter plant. 

2.1.3 Research findings of interest:6 

It appears that the composition of the feed mixture has an impact on the formation of 
PCDD/PCDF i.e., increased chlorine content results 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 
penta chlorinated dibenzofuran emissions by approximately 90 percent. 

The operating parameters of the sintering process appear to have an impact on the 
formation of PCDD/PCDF. 

2.2 Release~ 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. 

5 William Lemmon & Associates Ltd., Research on Technical Pollution Prevention Options for Iron Sintering, 
Draft of 2003/05117 (Canada: prepared for the Canadian Council of Ministers of the Environment, 2003), p.20-
21 
6 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/m3. 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 smelting 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 kn0w~. It is~erefore 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. It 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 
PCDDIPCDF 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 (Le., non­
steady-state conditions) have been shown to result in higher PCDD/PCDF 
emissions. 

Sinter strands should be operated to maintain consistent and stable process 
conditions (Le., 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 stacl< 
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 tiria/or eriiTssion control system. 

Operating parameters to monitor may include damper settings, pressure drop, 
scrubber water flow rate, average opacity, strand speed, etc. 

7 European Integraled Pollulion Prevenlion and Conlrol Bureau (EIPPCB), Best Available Techniques 
Reference Document on the Production of Iron and Steel, (Seville, Spain, 2000), p.47. 
8 U.K. Environment Agency. Integrated Pollution Prevention and Control (JPPC) Guidance for tile Coke, Iron 
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 9 

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 
Technologr, Development Programme 10 provide additional information on this 
technique. 1 

Recycling of iron sintering off-gases can reduce emissions of PCDD, PCDF, NOx 
and S02. 

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 formatioll of PCDD, PCDF, HCB and PCB (e.g., 
chlorine/chlorides, carboll, 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"); 

• spE'!cificat1t>n orlimits on permissible concentrations of unwanted' substances 
(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 Pollutants: 
Integrated Iron and Steel ManufactlIing; Final Rule, (United-States: 40 CFR Part 63, Federal Register! Vol. 
68, No. 97, May 20, 2003), URL: www.epa.gov 
10 European Coal and Steel Community (ECSC), The Impact of ECSC Steel Research on Steel Production 
and Sustainabilily, downloaded 2003/09/15, URL: http://www.stahl­
online,dellmedienJounge/medieninformationen/hintergrundmaterial.htm 
11 European Integrated Pollution Prevention and Control Bureau (EIPPCB), Best Available Techniques 
Reference Document on the Production of Iron and Stee', (Seville, Spain, 2000), p. 56-62 
12 Kasai, E. et ai, Effect of Additives on the Dioxins Emissions in the Iron Ore Sintering Process. IS/J 
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 and reduction of emissions 
possible. Measures that have been shown to effectively minimize and reduce PCDD and 
PCDF emissions inch/de: 

1. Removal Techniques 

a. AdsorptionlAbsorption and High Efficiency De-dusting: This technique 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 technologv14 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 
filterladsorption medium. The used char is discharged and transferred to a 
regenerator, where it is heated to eleva ted temperatures. PCDD and PCDF 
adsorbed to the char are decomposed and destroyed within the inert 
atn;.os'phere~f the regenerator. Thi~ technique has been shown to re~c,~d 
emissions to 0.1 to <0.3 ng TEQ/m . 

Another sorption technique is the use of lignite or activated carbon injection, 
together with a fabric filter. PCDD and PCDF are sorbed onto the injected 

tJ U.S. Environmental Protection Agency. National Emission Standards for Hazardous Air Pollutants: 
Integrated Iron and Steel Manufacturing; Final Rule, (United-States: 40 CFR Part 63, Federal Registerl Vol. 
68, No. 97, May 20,2003), URL: ww#.epa.gov 
14 William Lemmon & Associates Ltd., Researcllon Technical Pollution Prevention Options for Iron 
Sinlering, Draft of 2003105117 (Canada: prepared for the Canadian Council of Ministers of the Environment, 
2003), p.29-30 
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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 TEO/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 TEO/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 (So,», 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.16

.
17 

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. It 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.19 Best available technique 
for de-dusting is use of fabric filters to remove particulate matter. Use of fabric 

15 U.K. Environment Agency. Integrated Poflution Prevention and Control (IPpe) Guidance for the Coke, Iron 
and Sfeel Secfex, (United Kingdom: Environment Agency, 2001), p. 135. 
16 William Lemmon & Associates Ltd., Research on Technical Pollution Prevention Options for Iron 
Sintering, Draft of 2003/05117 (Canada: prepared for the Canadian Council of Ministers of the Environment, 
2003), p.29-30 
17 EIPPCB, Best Available Techniques Reference Document on tile Production of Iron and Steel, (Seville, 
Spain, 2000), p. 72-74, URL: http://eippcb.jrc.es 
HI Ibid. 
19 K. Hofstadler et aI., Dioxin at Sinter Plants and Electric Arc Furnaces - Emission profiles and removal 
effiCiency, (Austria: VOEST ALPINE Indstrienlagenbau GmbH, no date), Uri: 
g5006m.unileoben.ac.aVdownloads/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' .20.21 

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 
mg/m3. 22,23,24 

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 an emerging 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 - 2.06 TEO/Nm') in the stack gases than a 
sinter plant without SCR (3.10 ng TEO/Nm'l. 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 

1> _ .~ ~ - ~"_ J~' 

20 United Nations Economic Commission for Europe (UNECE), Annex III Best available techniques for 
ccntrolling emission of heaw metals, Protocol to tile 1979 Convention on Long-Range Transboundary 
Pollution on Heavy Metals (Aarilus), (Geneva: UNECE, 1998), URL: www.unece.org 
" UK Environment Agency, Integrated Pollution Prevention and Conlrol (IPPC) Guidance for the Coke, Iron 
and Steel Sector, (United Kingdom: Environment Agency, 2001), p. 131. 
22 Ibid. 
23 William Lemmon & Associates Ltd., Researcf10n Technical Pollution Prevention Options for Iron 
Sintering, Draft of 2003/05117 (Canada: prepared for the Canadian Council of Ministers of the Environment, 
2003), p.26. 
24 UNECE, Annex III Best available techniques for contrOlling emission of heaw metals, Protocol to 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. 25 

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 teclmique is thought to prevent/reduce both 
PCDD/PCDF and sulphur dioxide emissions. The trials indicate that PCDD/PCDF 
formation was reduced by approximately 50%. It is estimated· that a 50% reduction in 
PCDD/PCDF would achieve a 0.5 ng TEQ/m3 emission concentration. Capital costs are 
estimated at £0.5 to £1 .0 million per plant (UK) (approximately $0.9 million to $1.8 million 
USD).26 

5.0 Summary of Measures 

I 

The following tables present a summary of the measures discussed in previous sections. 

TableS.1 Alternatives and Requirements for New Iron Sintering Plants 
Measure I Description I Considerations I Other comments 

New fron Sinterin Plants 
Altemate 
Processes 

Performance 
Requirements 

Table 5.2 

Measure 

Priority consideration should be Examples include: 
given to alternate processes with -FASTMET 
potentially less environmental -direct reduction of 
impacts than traditional iron iron 
sintering. -direct smelting 
New iron sintering plants should be Consideration should Performance requirements for 
permitted to achieve stringent be given to the achievement should include: 
performance and reporting primary and - <0.2 ng TEQ/Rm' for 
requirements associated with best secondary measures PCDD/PCDF 
available techniques. listed in Table 5.2 -<20 mg/Rm' for particulate 

below. matter 

Summary of Primary and Secondary Measures for Iron Sintering 
Plants 

Descri tion Considerations Other Comments 
Primar Measures 

25 Wang, L-C, et at Emission of polychlorinated dibenzo-p-dioxins and dibenzofurans from stack flue gases 
of sinter plants, Chemosphere, Vol. 50, Issue 9, March 2003, pg 1123-1129. 
26 Entec UK Limited, Development of UK Cost Curves for Abatement of Dioxins Emissions to Air, Final 
Report - draft for consultalion, November 2003, pg 0.10 to 0-20. 
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Measure Description Considerations Other Comments 
Stable and The sinter strand should be Conditions to This approach w ll 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 PC DO, PCDF -consistent strand 
and other pollulants. speed 

-bed composition 
-bed height 
-additives (e.g., burnt 
lime) 
-minimization of oil 
content 
-minimization 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 (stable operalion) 
off·gas conditioning systems. should be 

established. 
Operators should prepare a site- Parameters are then 
specific monitoring plan for the continuously 
CPMS and keep records that monitored in 
document conformance with the comparison to 
plan. optimum values. 

System can be 
alarmed and 
corrective action 
taken when 
significant deviations 
occur. 

Recircu lation of Waste gases should be recycled Recirculation of the This technique will result in 
Waste Gases back to the sinter strand to waste gases can only a modest reduction of 

minimize pollutant emissions and entail recycling of PCDD/PCDF. 
reduce the amount of off-gas part of the off-gas 
requiring end·of·pipe treatment. from the entire sinter 

strand, or sectional 
recirculation of off· 

> . . ~ - gas. .-.- .. -
Feed material A review of feed materials and Examples include: 
selection: identification of alternate inputs -removal of the 
Minimization of andfor procedures to minimize contaminant from the 
feed materials unwanted inputs should be material (e.g., de-
contaminated conducted. oiling of mill scales) 
with POPs or -substitution of the 
feading to POPs Documented procedures should be malerial (e.g., 
formation. developed and implemented to carry replacement of coke 

out the appropriate changes. breeze with 
anthracite) 
-avoid use of the 
malerial (e.g., 
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Measure Description Considerations Other Comments 
collected sinter ESP 
dust) 
~specification of limits 
on permissible 
concentrations of 
unwanted substances 
(e.g. , oi l content in 
reed should be limited 
to less than 0.02 
percent) 

Feed material Fine material (e.g., collected dusts) These measures will help 
preparation should be agglomerated before reduce entrainment of 

being placed on the sinter strand. pollutants in the waste gas, 
Feed materials should be intimately and minimize fugitive 
mixed before placement on the emissions. 
sinter strand. 

Secondary Measures 
The following secondary measures can effectively reduce emissions of PCDDIPCDF and should be considered as 
examples of best available techniques. 
Adsorptionl Use of this technique should Two adsorption These techniques are 
Absorption and include an adsorption stage techniques have been associated with the rollowing 
high efficiency together with high efficiency demonstrated: emission concentration levels: 
dedusting. particulate control as key (1) regenerative (1) <0.3 ng TEOlm' 

components of the off-gas activated carbon 
conditioning system. technology where 011- (2) 0.1 to 0.5 ng TEOI m' 

gases are first 
cleaned by ESP, and 
passed though 
moving adsorption 
bed (char) to both 
adsorb PC DO, PCDF, 
and 10 filter 
particulates. 
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. 

Fine wet Use of this technique should The fine wet scrubbing system 
scrubbing of include a preliminary counter under the trade name Airfine ® 
waste gases current wet scrubber to quench as developed by Voest Alpine 

gases and remove larger particles, Industries, has been shown to 
followed by a fine scrubber using reduce emission 
high pressure mist jet co-current concentrations to 0.2 to 0.4 n9 
with off-gases to remove fi ne TEOlm'. 
particles and impurities. 

The foJ/owinq secondary measures should not be caJsidered as BAT on their own. For effective minimization and 
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Measure I Description I Considerations I Other Comments 
reduction of PCDD, PCDF and other POPs, l/1e following silould be employed in concert willI other identified 
measures. 
De-dusting of Waste gases should be dedusted Fabric filters have Other dedusting techniques 
waste gases. using high efficiency techniques, as been shown to 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 < 1 0 to <30 mglm'. technologies are associated 
the use of fabric filters. with particulate concentrations 

of <30 to 50 mglm'. 
Feed and discharge ends of the 
sinter strand should be adequately 
hooded and controlled to capture 
and dedust fuaitive emissions. 

Hoodi.ng of the The sinter strand 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. 
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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 Emiss ion Limit Value 
New Plants <0.2 ng TEQ/Rm3 

Adsorption/Absorption and Hiah Efficiency De-dustina 0.1 to 0.5 naTEQ/Rm
3 

Fine Wet ScrubbinQ System 0.2 to 0.4 nQ TEQ/Rm3 

6.2 Country Emission Units for Iron Sintering 

The following provides a brief overview of emission concentration limits that have been 
established for or are applicable to 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 I-TEQ/Rm3 For new plants 
<1.35 ng I-TEQ/Rm3 For existing plants, to be 

achieved by 2002 
<0.5 ng 1-TEQ/Rm' For existing plants, to be 

achieved bv 2005 
,. . - -;.0 ~ -

<0.2 ng I-TEQ/Rm3 For existing plariffi, tobe 
achieved by 2010 

Germany 0.1 nQ I-TEQ/m3 TarQet 
0.4 no 1-TEQ/m3 Upper limit 

Japan 0.1 IlQ WHO-TEQ/m3 For new plants 
1 nQ WHO-TEQ/m3 For existinQ plants 

Netherlands 0.1 na I-TEQ/m3 Desirable 
United Kinadom 0.1 - 0.5 no I-TEQ/m3 Benchmark emission values 
Other (PLEASE PROVIDE ANY 

ADDITIONAL 
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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 longer 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 questions 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 installati6li~t the "ack end of a waste incineration plant. 
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. 
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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 boilers, ethylene cracking furnaces, 
chemical plants (nitric acid, caprolactam) and the waste incineration industry. 
The Shell Dioxin Destruction System ('SODS') 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 Oenox System ('50S') 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. Technology 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 
(CRt 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 mm w.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). 
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PCDDs 

2rV~8 3V-_N7 
4 0 6 

Other defli1itions: 

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- tetrachlorodibenzofuran (TCDF) and 1 ,2,3,4-TCDF are two 
isomers from the homologue TCDF. 

c. 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 
1,2,3,6,7,8 -hexachlorodibenzofuran (HeCDF) are aIl2,3,7,8-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, &)lpositiotlS, known as 2,3,7,8-congeners. 2,3,7,8-tetrachlorodibenzo-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 (TEO) is taken to be the sum of the amount of 
each congener multiplied by its TEF. Dioxin concentrations are normally expressed 
as ng/Nm3 TEO. (see slides 7 and 7 A) . 

5. Mechanisms for the conversion of dioxins 
There are three likely 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 C02, HCI and water, 

4 



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. Exploratorv 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 
bed incinerator with a flue gas composition of HCI (212 mg/Nm3) ,SOx (181 mg/Nm3) 
and 02 (10%v) 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 nq/Nm3 TEQ nq/Nm3 TEQ 
230 286 0.03 
152 55 < 0.1 

- 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 - 1300Q, :,. a.dsorption 

130 - 1500C 

above 1500C : 

conversion 
removal 
adsorption 
conversion 
removal 
conversion 

70 - 40 % 
30 - 60% 
100% 
40- 5% 
60-95 % 
100% 
100% 

5 



- 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 
OC ng/Nm3 TEO nq/Nm3 TEO 
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 TEO. 
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 nq/Nm3 (TEO) nq/Nm3 (TEOt 

No AC injection 240 30 -40 < 0.03 
With AC injection 240 0.3 - 0.4 < 0.01 

During 02 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 TEO (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 preCUfSelrS and-related compounds have been determined at 2400(}- -
See slide 16. 
Results showed that: 

- PCP's (Poly Chloro Phenols) are removed and destructed (>99%) 
- PCBzs (Poly Chloro Benzenes) are partially (> 32%) removed and destructed 
- PCB's (Poly Chloro Biphenyls) are removed (> 87%) and destroyed (> 69%) 

9. Summarv 
Dioxins and NOx can be simultaneously removed in a small , compact, light weight 
unit in a cost-effective way using CRl's DeNOx I 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 
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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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ZEN- NOH GRAIN CORPORATI ON 

December 12, 2008 

Louisiana Department of Environmental Quality 
Attention: Ms. Soumaya Ghosn 
Public Palticipation Group 
P.O. Box 4313 
Baton Rouge, Louisiana 70821 

Re: AI Number 157847 
Permit Number 2560-00281-VO 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 co=ents to PSD Permit No. 
PSD-LA-740 (the "PSD Permit"), Part 70 Permit No. 2560-00281-VO (the "Palt 70 
Permit") (collectively, the "Permits"), and the enviromnental assessment statement 
("BAS") issued to and for Consolidated Environmental Management, Inc.-Nucor Steel, 
Louisiana's ("Nucor") proposed new pig iron manufacturing plant in Convent, 
Louisiana. l Zen-Noh Grain Corporation ("Zen-Noh") previously submitted conunents 
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 umeasonable. 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 
("ZaruIetti Second Aff."), attached hereto as Exhibit 13. Nucor did not provide an 

I The Permits are found in the public record in EDMS Document No. 38 131069. The EAS is found in the 
public record in EDMS Document No. 36847130. Bolh EDMS documents are incorporated herein by 
reference. 

CORPORATE OFFICE 
P. O. BOX 39 • MANDEVILLE. LA 70470-0039 

TEl. (985) 867·3500 " FAX (9SS) 867-3506 

CONVENT TERMINAL 
BS86 LA HWY 44 • CONVENT, LA ~ 

TEL. (225) 562·3571 • FAX (225) 56 ~ 

~ 

~ 
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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 source 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 perfOlm new air quality dispersion modeling with appropriate and 
accurate data, including stack exit velocity data that is 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 wlreasonable stack exit 
velocities demonstrate that LDEQ failed to ensure that Nucor used appropriate input 
data and potentially failed to follow reconunended procedures. Zannetti Second 
Aff. " II, 12 (inconsistent and ulll'easonable stack exit velocities prevent Zen­
Noh' s expelts or LDEQ from undertaking reasonable and reliable evaluation). In 
this respect, LDEQ also failed to perform its duties as public trustee of the 
environment under Louisiana law. La. Const. mt. 9, §I; Save Ourselves, Inc. v. 
Louisiana Environmenlal Conlrol Commission, 452 So. 2d 1152 (La. 1984). 

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

Sincerely, 

j/J- lJcJI~ I~ 
Jolm Williams 
President, Zen-Noh Grain Corporation 



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

NUCOR STEEL LOUISIANA 

AI Number 157847 
Permit Number 2560-00281-VO and PSD-LA-740 

Activity Number PER20080001 and PER20080002 

SECOND AFFIDAVIT OF DR. PAOLO ZANNETTI, QEP 

Update 011 EllviroComp Request alld Receipt of ERM/Nucor Modeling Files 

The May 2008 initial ERMlNucor modeling files were received by EnviroComp on the 
afternoon of Thursday, November 20, 2008. The original requcst 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 morning 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. I" modeling files, and 
the September 2008 "Addendum No. 2" modeling files. The results of these modeling 
efforts were the subject of the September II, 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 Nucor's Stacl{s as Specified in 
ERMINuCOl' Air Dispersion Modeling 

I. The vertical exit velocity of gasses ii-om stacks is a very important emlSS10n 
parameter. The higher the vertical velocity, the higher the plume rise, and the lower 
the concentration at ground level. Therefore, veltical exit velocities need to be 
correctly calculated for the modeling to be acceptable for regulatory plllposes. 

2. The exit velocities input by ERMINucor for each Nucor source in their air dispersion 
modeling files are listed in "Appendix B: Revised Emission Inventory Questionnaire" 
(contained in electronic file 38093615.pdffrom the LDEQ EDMS web selver) and in 
"InventOlies" (contained in electronic file 38131 069.pdf from the LDEQ EDMS web 
server). 

3. The exit velocity (Ve) is related to stack gas volumettic flow rate (Qc) and stack 
diameter (d) tlu'ough the following equation: 

(I) 



If only 2 of the 3 parameters (VE , QE . and d) are known, the third one can be 
calculated by Equation (I) above. If all 3 parameters are specified, they need to be 
consistent with Equation (I) above. 

4. 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 fi-om the LDEQ EDMS web server) and in "Inventories" 
(contained in electronic file 38131 069.pdffrom the LDEQ EDMS web server). 

5. The exit velocity for each source reported in the ERMlNucor tables and used in their 
modeling nms is tabulated by us below in Table I under the column "Reported 
Velocity". The exit velocity for each source was calculated by us from Equation (1) 
using the volumetric flow rate and stack diameter values reported in the ERMlNucor 
tables. The calculated exit velocity for each source is listed below in Table I under 
the column "Calculated Velocity". 

6. The ratio of the reported to the calculated exit velocity for each source is listed below 
in Table I 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 
ERMlNucor to be consistent with their reported stack diameter and volumetric flow 
rate. A value other tban 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 ERMlNucor tables for that source. 

7. As shown in Table I , the ex it velocities and volumetric flow rates for nearly all 
sources in the ERMlNucor tables are inconsistent, i.e. the ratio of the reported to 
calculated exit velocity is some other value ilian one. In many instances, the 
inconsistencies are enon110US, 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 ERMlNucor tables are modeled with unreasonably high exit velocities. 

8. Of particular concem in Table I are those sources for which the reported exit velocity 
is much greater that the calculated exit velocity (e.g., 20.70 mls versus 0.16 m/s). In 
fact, an overestimation of the exit velocity in the ERMlNucor modeling runs leads to 
possibly selious underestimation of the ground level concentrations. There appear to 
be serious input data errors in ERMlNucor modeling runs. These enol'S need to be 
fully understood and corrected. 

9. Calculations and/or references providing the basis/justification for the values of exit 
velocity and volumetric flow rate in the ERMlNucor tables are not contained in any 
of the ERMlNucor documents available through LDEQ EDMS. In order to fully 
understand and correct these inconsistencies, we need ERMINucor to provide more 
infOlmation (e.g., worksheets) of their calculation of the emission parameters VE , QE . 
and d. 
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10. Item U-S and Item III of Dr. Zannetti's first affidavit raise further concems about the 
stack parameters applied to model Nucor sources in ERMlNucor's modeling. 

II. An air pollution modeling expert would rely on and require consistent and reasonable 
stack exit velocities and volumetric flow rates while performing PSD dispersion 
modeling. 

12. The inconsistencies and umeasonable stack 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 ERMINucor. 

13. Conceming non-Nucor sources in ERMlNucor's modeling, we noted that several of 
the sources are modeled with umeasonably high exit velocities. Examples of these are 
listed in Table 2, which is a plintout of the year 2001 PMIO modeling output file for 
NAAQS compliance provided on May 2008 ERMINucor modeling CD. This file is 
the latest, since this NAAQS modeling was not updated in either the August 2008 
Addendum No. I or September 2008 Addendum No.2 modeling. Note that many of 
the sources havc exit velocities much greater than 20 mis, and several are even 
greater than 100 m/s . On the first page of the plintout, several waming messages are 
printout by the model, which wam thc user of these excessively high exit velocities. 
There are also !\vo wal1ling messages for unreasonable values of stack diameter. 

I hereby certifY under penalties of peljury that thc forcgoing representations are true to 
the best of my knowledge. 

/ 

II December 2008 

Date Dr. Paolo Zannetti, QEP 
President, EnviroComp Consulting, Inc. 

L"SEE ATTACHED ACKNOWLEDGEMENT" 
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ACKNOWLEDGMENT 

State of California 
County of ALAMEDA 

on iJ,(I(' . 1/ , ;}iiO ~ , before me, CHARLOTTE K. MAGNONE - NOTARY PUBLIC 

(insert name and title of the officer) 

personally appeared J) 'D 1 '" EC --- - , 
who proved to me on the basis of satisfactory evidence to be the person whose nameffi).1§/are----
subscribed to the within instrument and acknowledged to me that ~she/ttley executed the same in 
.!(®fhef/ttleir authorized capacity(iesj , and that by liis/heFltheir signature(.s.)-on the instrument the 
person{&), or the entity upon behalf ofwhicll the person(sj,acted, executed the instrument. 

I certify under PENALTY OF PERJURY under the laws of the State of California that the foregoing 
paragraph is true and correct. 

WITNESS my hand and official seal. 

. C/la~e() ete. !<. )1){OQO\.-(JI.lL 
Signature U' (Seal) 



Table I: Comparison of Reported vs. Calculated Exit Velocities for Emission 
Sources in Nucor's proposed Pig Iron Facility 

Source ID 

COK100 
eOKl01 
COK102 
COKI03 
COK104 
COK112 
COKI13 
eOK201 
COK202 
C0K203 
COK204 
C0K212 
C0K213 
C0K214 
COI<215 
COK1 10 
COI<210 
COK10S 
COK106 
COK107 
COK108 
COK109 
COK111 
COK205 
COK20B 
C0K207 
C0K20B 
COJ(209 
COl<211 
SIN101 
SIN102 
$JN103 
SIN1 05 
SIN10G 
SLG104 
SLG ICS 
SLG106 
SLG204 
SlG205 
SLG206 
SLG306 
eSTI01 
eST20, 
SLGIC, 
SLGID2 
SlG201 
SlG202 
SLG301 
SLG302 
SLG30J 
SLG304 
SLG305 
SLG401 
SLG403 
SLG404 
SLG405 
SlG40B 
SlG407 
SLG40B 
SlG409 
Sl GID3 
SLGID7 
SLG203 
SLG207 
SLG402 
FUG101 
FUG I02 
FUGla3 
OOCID! 

Souree Description 

COke Ovens Coal Handling. Crushing, Compacilng 
Coke Ballery 1 Coal Charging 
Coke Ballery 1 Coke Pushing 
Coke Battery 1 Coke Quench Tower 
Coke BaileI}' 1 Coke Handllrlg 
COke Banery 1 FGD lime Silo Unloading 
Coke Sanery 1 FGD Wasle loadlrlg 
Coke sattery 2 Coal Charging 
Coke Sanery 2 Coke Pushing 
Coke Battery 2 Coke Quench Tower 
Coke Battory 2 Coke Handling 
Coke Ballery 2 FGD Urna Silo Unloading 
COM Ballery 2 FGD Wasle loading 
Coke Bin Tower 
Coke Screening 
Coke Ballary 1 HRSG Bypau Vents Cap 
Coka Ballery 2 HRSG Bypass Vents Cap 
Coke Battory 1 HRSG Bypass Vents Stack 1 
Coke 8allety 1 HRSG 8ypass Venls Stack 2 
Coke BaileI}' 1 HRSG Bypass Venls Slack 3 
Coke Banery 1 HRSG Bvpass Vents Slack 4 
Coke Banery 1 HRSG Bypass Vf:nls Stack 5 
Coke Sanety 1 Flue Gas DesulfurlzaUon Stack 
Coke Sanery 2 HRSG Bypass Venls Slack 1 
Coke Sanery 2 HRSG Bypass Venls Slack 2 
Coke Battery 2 HRSG Bypass Vents Slack 3 
Cok& Battery 2 HRSG Bypass Vents Slack 4 
Coke Sallery 2 HRSG Bypass Vents Slack 5 
Coke Battery 2 Flue Gas Dosulfurizalion Stack 
MEROS System Sinler Venl Stack 
Sinler Plant Main Dedusllng Baghouse Vent 
Coke cmd Pelooke Crushing Ba9house Vent 
Sinter FGD Lime sno Unloeding 
Sinter FGD Waste l oading 
Biasi Funace 1 Slag Pill 
Biasi Funace 1 Slag Pil2 
Biasi Funace 1 Slag Pit 3 
81asl Funaca 2 Slag Pit 1 
Biasi Funace 2 Slag Pit 2 
Biasi FUnaOD 2 s tag Pit 3 
A'-·CooIed SI2g Processing Stockpl es 
Cast House 1 Baghouse Vent 
Casl House 2 Baghouse Venl 
Slag Granular 1 Granulation Tank 1 
Slag Granular 1 GranulaUon Tank 2 
SllIg Granulllr 2 GmnulaUon TAnk 1 
Slag Granular 2 Glanulalion Tank 2 
Air-Cooled Slag Processing Load BCI 
Air-COOled Slag Processing Primary Crusher 
Air-Cooled Slag ProcessIng Primary Screening 
Air-Cooled Slag Processing Secondary Crusher 
Air·Cooled Slag Processing Secondary SCleen 
Slag Mm WeI Slag Feed Bin 
Slag Mill Dryer Ba9hou~e Vent 
Slag Mill Dry Slag Feed Bin Baghouse Vent 
Stag MllI Crushels/Screens Baghouse Vl'lnt 
Stllg Mill Building Baghouse Vent 
Stag Mill Transfer Poinls 8aghouse Venl 
Slag Mill Product Silo 83!]house Venl 
Slag Mill loading COllector 8aghouse Vent 
Slag Grenulator I Cap 
Biasi Funace 1 Slag Pits Cap 
Slag Glanulatot 2 Cap 
Blast Funace 2 Slag Pits Cap 
Slag Mill Dryer Stack 
Unpaved Road Fugitive Dust 
Paved Road Fugitive Oust 
Conveyor Fugalves 
Dock lloadingllJnIoading Gantry Crane 

'm' - value not reported 

Reported Flow 
Rille (OIIefm) 

100046 
2350 
2350 

1107000 
9424 
2350 
2350 
2350 
2350 

1107000 
9424 
23SO 
23SO 

29430 
29430 

435277 
435277 
436277 
436277 
06277 
436277 
436277 
629000 
436277 
436277 
436277 
436277 
436277 
620000 
947600 
29430 

300881 
2350 
2350 

"' 
"' ~ 
"' "' "' 1116480 

706260 
706268 

150 
150 
150 
ISO 

59400 
59400 
9425 
9425 
9425 

59400 
100046 
100046 
100046 
100046 
100046 

2350 
2350 
150 

22140 
150 

22140 
172400 

"' "' "' 78720 

Reported 
Clam.larlft) 

4.2 
4.' , 

40.2 
2 
I 
I 

4.' , 
402 

2 
I 
I 
I 
I 

• • • • • • • 13 

• • • • 9 
13 

11 .3 
2.' 
11.3 

I 
1 

"' 
"' "' "' "' 
"' 75.33 
2 
2 
2.' 
2.' 
2' 
2.' 

14.14 
14.14 

2 
2 
2 

2.' 
2.' 
2.' 
2.' 
2.' 
2.' 
2.' 
2.' 

8.717 
82.16 
8.717 
62.16 
2.' 

"' "' "' 20 

Reported 
Velocity (fUsee) 

60 
68.25 

70 
9.84 
50 

32.8 
328 

68.25 
70 

'.84 
50 

32.8 
32.8 
32.8 
32.8 
68.9 
68.' 
68.' 
66.9 
68.' 
68.9 
68.9 
75.5 
68.9 
68.9 
68.9 
68.9 
68.9 
75.5 
66 
60 
50 

32.8 
32.8 
3.3 
3.3 
3.3 

3.28 
3.28 
3.28 
3.28 

32.81 
32.81 
67.91 
67.91 
67.91 
67.91 
3.26 
3.28 
50 
50 
50 

67.9 1 
67.91 
67.91 
67.91 
67.91 
67.91 
67.91 
67.91 
0.03 
3.28 
0.03 
3.28 

67.91 
3.26 
3.28 
3.26 
3.28 

Blue - values of ratio 'reported-to-calculated' less than 0.5 
Orange - values of ratio 'reported-lo-calculated' greater than 2 

Reported 
Velocity mil) 

18.29 
20.60 
21.34 
3.00 
15.24 
10.00 
10.00 
20.80 
21.34 
3.00 

15.24 
10.00 
10.00 
10.00 
10.00 
21.00 
21.00 
21.00 
21 .00 
21 .00 
21.00 
21.00 
23.01 
21 .00 
21 .00 
21.00 
21.00 
21.00 
23.01 
20.12 
18.29 
15.24 
10.00 
10.00 
1.01 
1.01 
1.01 
1.00 
1.00 
1.00 
1.00 

10.00 
10.00 
20.70 
20.70 
20.70 
20.70 
1.00 
1.00 
15.24 
15.24 
15.24 
20.70 
20.70 
20.70 
20.70 
20.70 
20.70 
20.70 
20.70 
0.01 
1.00 
0.01 
1.00 

20.70 
1.00 
1.00 
1.00 
1.00 

Calculated RaUo (Repor ted 
Velocity (m/s) over Calculated) 

36.66 0.60 ~ 
0.75 27 71 
0.61 
4.43 
15.24 
15.20 
15.20 
0 .75 
0 .61 
4 .43 
15.24 
15.20 
15.20 

190.35 
190.35 
34.84 
34.64 
34.84 
34.84 
34.84 
34.84 
34.84 
24.07 
34.64 
34.84 
34.64 
34.64 
3U4 
24.07 
46.00 
30.46 
15.24 
15.20 
15.20 

1.27 
1142.04 
1142.04 

0.18 
0.16 
0 .16 
0 .16 
1.92 
1.92 

15.24 
15.24 
15.24 
61 .47 
103.54 
103.54 
103.54 
103.64 
103.54 
2.43 
2.43 
0 .01 
0 .02 
0 .01 
0.02 

176.41 

0.68 
1.00 
0.66 
0.66 

0 .66 
1.00 
0.66 
0.66 
0.05 
0.05 
0.60 
0.60 
0.60 
0.60 
0.60 
0.60 
0.60 
0.96 
0.60 
0.60 
0.60 
0.60 
0.60 
0.96 
0.42 
0.60 
1.00 
0.66 
0.66 

0.79 
0 .01 _0.., 

M 
133.)4 
133.34 
33.3 
0.52 
0.52 
1.00 
1.00 

1.27 0.79 

4 



Table 2: Printont of year 2001 PM10 modeling ontpnt file for NAAQS compliance 
contained on the May 2008 ERMlNncor modeling CD. 

""*BEE-Line Software: n(;:EST for Windot~.'l (Version 9.73) data input file 
Hodel: AERMOD.EXE Input File Creat.ion Date: 4/26/2008 Time: 12:55:55 PM 

NO ECHO 

BEE-Line AERMOD "13r::EST" Version *" ...... 

Input File s : \Nucor\0062737-Louisiana\AERM.OD\NAAQS\PHlO_ 2001_PMlO DTA 

Output File s; \Nucor\0062737 - Louisiana\AEIU"-OO\N,II,AQS\l'NlO_2001_ ('MID LST 

Met. File s: \Nucor\OQ6213'1 - Lou is.i ana \AERt~ET\BTRLCHOl • SFC 

... ~les5age Summo!'ll:Y For AERMon Mode l Setup ... 
--------- SUlIUllary of Total ~les5aczes --------

A Total of 0 Fatal Error Messaga(s) 
A Total of 19 t~arning t~essage Is) 
A Total of 0 Informational l4essage (5) 

FATAL ERROR MESSAGES ... NONE ... 
* ... .,*,,~ .... ~lARNING MESSAGES . .......... "'. 

50 1"1320 1777 PPAHM :lnput Parameter Mey B. Out-oi-Ran,)e foc Parameter 
SO 1'1320 3921 PPARM : Input Paramet.er May B. Out-ot-Range foc Paramet.er 
SO 1'1320 4753 PPARM :J:nput Parameter Nay S. Out-ai-Range foc Param.;!ter 
SO 11320 5105 PPARM :Input. Parameter Hay O. Out.-at-Rang.;! tor Parameter 
SO 11320 5565 {'PARM :Input Parameter Mey 0. Out-ai-Range for Paramet_er 
SO In20 5649 PPARM : Input. Paramet.er Mey B. Out-of-Ran,)e foc Parameter 
SO 1'1320 6417 PPAru~ : Input. Pliramet.er Hay B. Out-at-Range foe Paramet.er 
SO ~1320 7625 PPARM : Input. Parameter Mey B. Out-at-Range for 1?1lrameter 
SO 1020 9233 PPARM : Input Paramet.er ~lay B. Out-or-Range foc Parameter 
SO H320 9745 PPARM :Input Parameter Nay B. Out-ai-Range foc Parameter 
SO \B20 9777 PPAR?~ : Input Parameter Mey " Out-of-R",nge foe Parameter 
so ~1320 9809 PPAR?~ :!nput. Parameter Mey B. Out.-ot-Range foc Parameter 
SO \-1320 10545 PPAR?~ :Input Parameter Mey B. Out-ai-Range foc Parameter 
SO ~'320 10609 I?PAR1~ :Input Parametf!r Mey B. Out-at- Range foc Parameter 
SO tl320 11153 PPAR?1 : Input. Parameter Mey B. Out-ai-Range foc Parameter 
SO m20 11217 PPAR?1 : Input Paramet.er 11ay B. Out.-ot- Range foe Parameter 
SO ~1320 11313 PPAR?1 : Input Parameter Mey B. Out- at- Range foc Parameter 
SO ~1320 11345 PPARM : Input Paramet.er M,y D. Out.- ot- Range foc Parameter 
SO 1'l320 12113 PPARI1 :Input faramet.er Mey " Out.-af-Range foc Parameter 

*.~** ~*.~~.* * *~~~ ~ **~* •• ***~* .. **~*~ ... SETUP Finish~s Successfully ... 
* •• *~~** .... *~**~ ••• * •• *.*.* ... *** ... * 

DS 

VS 
vs 
VS 
VS 
VS 
VS 
VS 
VS 
VS 
vs 
VS 
OS 

VS 
VS 
VS 
V5 
VS 
vs 
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~~~ AERMOO - VERSION 07026 **~ 
04/26/08 

12:56:01 
• "MOOELOPTs: 
PAGE 1 
CONC DfAULT ELEV 

Nucor Lo\,lisianl!. 

MODEL SETUP OPTIONS Sm1MARY 

"~11od&1 Is S9t\,lP For Cdculation of AvO!!rag9 CONCentration Values . 

DEPOSITION LOGIC 
··Model Uses NO DRY DEPLET I ON. DOPLETE - f 
"l-1od91 U39S NO WET DEPLETION. t~DPLETE " F 
·~NO GAS DRY DEPOSITION Data Provided. 

·'Model Uses RURAL Dispersion Only. 

**11odel Uses Regulatory DEFAULT Option!J: 
1. Stack- tip Downwash. 
2. Mod~l Account.s for ELEVated Terrain Effects. 
3. Use Calms Processing RO\,ltine. 
4. Use Missing Data Processing Routine. 
S. No Exponential Decay 

• "Model Assumes No FLAGPOLE Receptor lIeiqhts. 

UNodel Calculates I Short T~rm Average 1-") of: 24-HR. 
and Calculates ~ERIOD Averages 

**This Rlln IncludB:J: 3aa Source (.~); I Source Groupls); and 

UThe ~lodal Assumes A Pollutant Type of: PMIO 

·'Mod91 Set To Continue RUNning Af ter the Setup Testing. 

*~Output Options Se lected: 
Model Outputs Tables of PERIOD Averages by Receptor 

2466 Receptor(s) 

Model Outputs Tables of Highest. Short Term Values by Receptor (RECTABLE Keyword) 
Model Outputs External File (s) ot: High Va1\,1es for Plotting (PLOTFILE Keyword) 

"OOTE: The Following Flags !1ay Appear Following CONC Values: c for Calm Hours 
m lor Nissinq Hours 
b for Bot.h Calm and Missing Hours 

·'Misc. Inpu~s : Base Elev. for Pot. Temp. Profile (m MSL) -
0.0 

19.50 Decay Coaf. 0.000 Rot. Angle -

Emi s sion Units - GRAMS/SEC Emission Rate Unit F~ctor - 0.lOOOOE~07 

Output Units - MICROGRA!1S/l1 n 3 

··Approximate Storage Requirements of Model - 1.7 Mil of RAN. 

··Input Runstream File: 
"Output Print File: 

PHlO 2001 PM10. OTA 
PHlO=200()HlO. LST 

6 



**. AER~10D - VERSlON 07026 **. 
04/26/08 

12:56:01 
~"'MODELOPTs: 

PAGE 2 
CQl,C OFAULT ELEV 

£tUS RATE 
SOURCE 

SCALAR 

NUM8ER EMISSION RATE 

PART. (GRAMS/SEC) x 

Nucor: Louisiana 

. ~ * POINT SOURCE DATA r*r 

BASI!: S'fACK STACK STACK STACK BLDG URBAN CAP/ 

Y EI.EV. HEIGHT TEMP. EXIT VEL. DIAMI!:TI!:R I!:XISTS SOURCE HOR 

10 
VARY BY 

CATS. (METERS) (METI!:RS) (METERS) (MI!:TERS) (DEG.K) O"/SEC) {~lET£RSl 

COKIOO 
COKIOI 
eOKI02 
eOKI03 
COK111 
COKl12 
COKl13 
COK201 
COK202 
COK203 
COK2l1 
COK212 
COK213 
COK214 
COK215 
eSTI01 
eSTI02 
OSTI01 
OST102 
PCllOl 
PIGI01 
PlG102 
P~lR101 

P~IRI02 

PWR103 
PI1RI04 
SINI01 
SINI02 
SINI03 
SINlO:' 
SINI06 
SLGIOl 
SLGI02 
SLG201 
SL(l202 
SLG401 
SLG402 
SLG403 
SLG404 
SLG405 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

0 .4 7500E+00 
0.10800E+00 
0.22700E +00 
0.75000E+00 
0.37740E+01 
o . 13000E-02 
0.26500E - Ol 
0 .10800E+00 
0 . 22700E+00 
0 . 75000E+00 
0 . 37740E+01 
0.13000£- 02 
0.26500E-Ol 
0.25000E- 02 
0.27600E+00 
0.20300E+00 
0.20300£+00 
0.33000E-01 
0.33000E-01 
0.97398E - 01 
0.89200£+00 
0.205-40E+01 
o .10800E+Ol 
o .10800E+01 
0 .10800E+Ol 
0 .10800E+01 
0.91000E+00 
0 . 17500E+00 
0.13370£+01 
0.30000E- 03 
0.50000£-02 
0.37500E+00 
0.37500E+00 
0.37500E+00 
0.37S00E+00 
0.13000E-02 
0.13000E+00 
0 . 69000£-01 
0.13000E-02 
0.14.000E-Ol 

706366 . 7 3330434.0 
706490.8 3330327.2 
706490.7 3330276.2 
706787.8 3330222.0 
706736.9 3330161.5 
706749.0 3330164.0 
706757.0 3330163.0 
706501.0 3330350.2 
706510.7 33)0398.0 
706821.5 3330326.5 
706791.7 3330375.0 
706804.9 3330367.2 
706811.6 3330365.5 
706338.0 3330235.0 
706399.0 3330220 a 
707003.4 3329579 . 5 
707240 . 8 3329566 a 
707085.0 3329579 0 
707112.0 3329571.0 
706930.1 3329719.2 
706869.4 33292 67.6 
706869 .4 3329267.8 
707289 . 6 3330231.2 
707267 . 4 3330223.5 
707285.3 3330215.0 
707283.2 3330206.5 
706675.8 3329536.5 
706516.3 3329611.0 
706535.0 3329607.0 
706690.0 3329605.0 
706666 . 0 3329591.0 
707043.4 3329502 .2 
707084.1 3329491 . 2 
707083.2 3329408.0 
706690.0 3329256.0 
707530.8 3329276 . 5 
707530.8 3329276.5 
707530 . 8 3329276.5 
107530.8 3329276.5 
707S30.8 3329276.5 

5 . 0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5 . 0 
5.0 
5.0 
5.0 
5 . 0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5 . 0 
5 . 0 
5 . 0 
5. a 
5 . 0 
5.0 
5 . 0 

30.50 
9.20 
9.20 

30.00 
65.00 
5.00 
5.00 
9. 20 
9.20 

30 . 00 
65.00 
5.00 
5.00 

28.00 
27.60 
40.00 
40 . 00 

6.00 
6.00 

20.00 
20.00 
20.00 
65 00 
65 00 
65.00 
65.00 
75.00 
20.00 
30.00 
5.00 
5 . 00 

15.00 
15.00 
15.00 
15.00 
20.00 
20.00 
20.00 
20.00 
20.00 

305.40 
422.00 
478 . 00 
367.00 
373.20 
310 . 00 
310. 00 
422 00 
478 00 
367.00 
373.20 
310. 00 
310.00 
367. 00 
367.00 
353 . 20 
353.20 
313.20 
313.20 
350.00 
350 . 00 
350.00 
463 . 70 
463.70 
463.70 
463.70 
338 . 70 
350 . 00 
310.00 
310.00 
310 . 00 
~63 20 
363 20 
363.20 
363.20 
350.00 
350.00 
350.00 
350.00 
350 . 00 

18.30 
20.80 
21. 20 

3 00 
23 00 
10 00 
10.00 
20.80 
21 . 20 

3.00 
23.00 
10.00 
10.00 
10 . 00 
10.00 
10.00 
10.00 
10.00 
10.00 
14 .55 
20.70 
20 70 
20 . 31 
20.31 
20.31 
20 31 
20 31 
18.30 
10 00 
10.00 
10.00 
20.70 
20.70 
20.70 
20.70 
20.70 
20.70 
20.70 
20.70 
20 . 70 

1. 28 
1. 37 
1. 52 

12.25 
3.96 
0 . 31 
0 . 31 
1. 31 
1. 52 

12.25 
3.96 
0.31 
0 . 31 
0.31 
0.31 
0.61 
0.61 
0.3 1 
0.31 
0.61 
0.76 
0.76 
3 . 44 
3 .44 
3 .. 
3 .44 
3.44 
0.77 
0.31 
0.31 
0.31 
0.76 
0.76 
0.16 
0.76 
0 .76 
0 . 76 
0 .76 
0.76 
0.76 

YE!> 
NO 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
NO 
NO 
YES 
YES 
YES 
YES 
YES 
NO 
NO 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
YES 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

7 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
1·10 
NO 
NO 



u" AERl-lOD - VERSION 07026 U" 

04/26/08 

12:56:01 
""'MODELOPTs: 
PAGE 3 
CONC OFAULT ELEV 

EM IS RATE 
SOURCE 

SCALAR 

NUMBER EMISSION RATE 

PART . (GRAMS/SEC) x 

Nucor Louisiana 

K .... POINT SOURCE DATA .. "'. 

STACK STACK STACK STACK BLDG URBAN CAP} 

Y ELEV. lIEI GHT T£MP. EXIT VEL . DIM·1ETER EXISTS SOURCE HOR 

10 
VARY BY 

C}l.TS . (ME1'ERS) (METERS) (METERS) (METERS) (DEG.tO (~1/SEC) tt"ETERS) 

SLG406 
SLG407 
SLG408 
SLG409 
STClOl 
STC201 
STVI0l 
STVI02 
STV201 
STV202 
TRN101 
TI~R101 

TNRI02 
T!1R103 
1800003 
1800005 
1800006 
1800008 
1800009 
1800010 
1800011 
1800012 
1800013 
1800015 
1800016 
1800017 
1800018 
1800021 
1800028 
1800029 
18000)0 
1900034 
1800036 
1800069 
1800073 
1800082 
1800086 
1800101 
1800102 
1800103 

o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

0.21000£+00 
0.13000£-02 
0.76000E- 02 
0 . 24000£-01 
0.47000E-02 
0 .4 1000E-02 
0.13180£+01 
0 . 62 600£-03 
0 . 13180£+01 
0.62600E-03 
0 . 12600£- 01 
0.61000£+00 
0 . 80000E-01 
0.50000E-01 
0.94900E+00 
0.76900£+00 
0.13200£+01 
0.16200£+02 
0.49800E+01 
0.63800E+01 
0 . 92900£+00 
0.62600£+01 
0.53300£+ 01 
0.17 800E+Ol 
0.27000£+00 
0. 1 61 00£+01 
0 . 30000E+00 
0 . 40000E+00 
0 . 94100E+01 
0.69300E+Ol 
0.47400E+01 
0 . JOOOOE- 01 
0 . 29000E+00 
0 . 41000E+OO 
0 . 24700£+01 
0.88900£+00 
0 .60900£+00 
0 . 51500£+01 
0.51500£+01 
0.91900£+00 

707530.8 3329276.5 
707530.8 3329276.5 
706869.3 3329272.5 
706869.3 3329272.5 
707232. 'I 3330054.5 
707474.0 3329985.0 
707077.2 3329651.5 
706976. 4 3329578 .2 
707273.8 3329610 5 
707344.3 3329605.5 
7055'12.0 3329638 0 
'107116.03329614.0 
706172.0 3329415 0 
707254.0 3330190.0 
687700.0 3344800 . 0 
696700.0 3332400.0 
692000.0 3342600 .0 
691500.0 3343300.0 
698000 . 0 3331000.0 
69 41 00.0 3341100.0 
694700.0 3341000.0 
691600.0 3342600.0 
692400.0 3340000.0 
691200.0 3342300 . 0 
689300 . 0 3344100.0 
688100.0 3333100.0 
689300 . 0 3344700.0 
705400 . 0 3336900 . 0 
697100.0 33 44 500 . 0 
700600.0 3335000 .0 
687600.0 3345900 . 0 
714000.0 3341000 0 
693800 . 0 3340500 0 
693400.0 3343100 0 
693200.0 3343200 0 
690600.0 3342400 0 
68 9000.0 3344600 0 
700600.0 3335400 0 
700800.0 3335400 0 
700500.0 3335400 . 0 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5 . 0 
5.0 
:;.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5 . 0 
5.0 
5 . 0 
5. 0 
5.0 
5.0 
5 . 0 
5.0 
5 . 0 
5 . 0 
5 . 0 
5 . 0 
5.0 
5 . 0 
5 . 0 
5 . 0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5 . 0 
5 . 0 

20.00 
20.00 
20.00 
20.00 
40.00 
40.00 
65.00 
70 . 00 
65.00 
70.00 

5.00 
12.00 
12.00 
12.00 
22.79 
0.60 
9 .1 0 

12.10 
7.60 

30.39 
9.10 
8.50 

18.19 
4.20 

15.20 
18.19 

6 . 10 
12.10 
12.80 
30.99 
30.39 
9.10 

30.39 
11.80 
15 . 20 
15 20 
36 . 49 
35 .29 
35.29 
21. 59 

350 . 00 
350.00 
350 . 00 
350 00 
30:;.40 
305 .4 0 
463.70 

1273 . 00 
463 70 

1273.00 
367.00 
313 . 00 
313.00 
313.00 
421.80 
310.70 
373.00 
727.40 
298 . 00 
40R.OO 
533 . 00 
321.89 
352.40 
255.22 
433.00 
4S8.50 
533.00 

1033.00 
370.70 
313. 50 
421.80 
533.00 
459.00 
316.30 
430 . 20 
419.10 
449. GO 
549.10 
549 .1 0 
327.40 

20 . 70 
20 . 70 
20.70 
20.70 
10.00 
10.00 
20.31 
20.00 
20.31 
20.00 
10.00 
9.16 
9.16 
9.16 

13.04 
1 00 

29 29 
2.20 
7 . 23 
6 . 11 

28.22 
000 
8.30 
0.00 

14 . 40 
10.20 
1. 54 

19.99 
17 . 88 
14.13 
24.39 

2.08 
17.99 
1. 94 

13.70 
0.40 
1. 07 

14.00 
14. 00 
12 . 20 

0 . 76 
0 . 76 
0.76 
0.76 
0.61 
0.61 
3 . 4 4 
0.50 
3 . 44 
0 . 50 
0.3 1 
6.17 
6 17 
617 
2 .44 

30.44 
0.21 
0.91 
1. 04 
1. 40 
0.91 
1.13 
0.46 
1. 00 
0.88 
1. 92 
1. 49 
0 . 30 
0.40 
0.67 
1. 13 
0.30 
0. 1 5 
0 . 61 
1. 07 
0.73 
7.62 
2.44 
2 .44 
0 . 70 

NO 
NO 
NO 
NO 
YES 
YES 
YES 
YES 
YES 
YES 
NO 
YES 
YES 
YES 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

8 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
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CONe DfAULT ELEV 

~~~ POINT SOURCE DATA ~~~ 

NUMBER EMISS I ON RATE BASI::: STACK STACK STACK STACK BLDG URBAN CAP/ 
EMIS RATE 

SOURCE PART. (GRAMS/SEC) X Y ELEV. HEIGHT TEMP. EXIT VEL. DIAMETER EXISTS SOURCE IIOR 
SCALAR 

10 CATS. (METERS) (METERS) (METERS) (METERS) (DEG.KJ (tMSEC) (METERS) 
VARY BY 

--- - --- - - - - - - - - - --- ------ - - - - - - - - - - - - - - - - - - - - -

1800104 0 0.91900E+00 700500.0 3335400.0 5.0 21.59 327.40 12.20 0.70 NO NO NO 
1800}05 0 0.91900E+00 700500.0 3335400.0 5.0 21.59 327.40 12.20 0.10 NO NO NO 
1800106 0 0.89900E - Ol 100600.0 3335300.0 S.O 19.19 495.20 13.10 1.52 NO NO NO 
1800107 0 0.89900E-Ol 700600.0 3335300.0 5.0 13.70 495.20 13.20 1.52 NO NO NO 
1800108 0 0.89900E-01 700600 . 0 3335300.0 5.0 13.70 495 20 13.20 1.52 NO NO NO 
1800109 0 0.18400£+01 100700.0 3335000.0 5.0 2.10 30S 20 8.80 O. 85 NO NO NO 
1800121 0 o . 12000E+OO 100600.0 3335200.0 5.0 7.30 564. 10 16.30 .16 NO NO NO 
1800122 0 0.12000E+00 100600.0 3335200.0 5.0 7.30 564. ,. In.30 1. 16 NO NO NO 
1800123 0 0 . 40000E+00 700900.0 3335300.0 5.0 7.30 369.60 15.01 0.70 NO NO NO 
1800401 0 0.17900E+00 696800.0 3331300.0 5.0 31.99 394.10 15.26 3.20 NO NO NO 
1800405 0 0.77900£+00 696900.0 3331200.0 5.0 31. 99 ]94.10 15.2n 3.20 NO NO NO 
1800408 0 0.20000£+00 696900.0 3331000.0 5.0 30.]9 421.80 17 .43 1. 52 NO NO NO 
1800410 0 0.13200£+01 696800.0 3331000.0 5.0 24..29 :nO.70 13.H 1. 52 NO NO NO 
UlO0411 0 0.1]200£+01 696800.0 .1331000.0 5.0 24..29 310.70 13.14 1. ~)2 NO NO NO 
1800412 0 0.13200£+01 696800.0 3331000.0 5.0 24.29 310.70 13.14 1. 52 NO NO NO 
18004.16 0 0.80900E:+00 691000.0 3330300.0 5.0 36.79 427.40 10.70 3.9n NO NO NO 
1800419 0 0.80900E+OO 697200.0 3330100.0 5.0 36.79 427.40 10.70 3.96 NO NO NO 
1800422 0 o . 17000E+00 697100.0 3330400.0 5.0 30.39 421.80 11.70 2.29 NO NO NO 
18004.23 0 0.17000£+00 691100.0 3330400.0 5.0 30.39 421.80 11. 70 2.29 NO NO NO 
1800425 0 0.13800£+01 697000.0 3330400.0 5.0 31. 69 316.30 13.76 2.29 NO NO NO 
1800426 0 0.13800£+01 697000.0 3330400.0 5.0 31. 69 316.30 13.16 2.29 NO NO NO 
1800427 0 o . 13800E+Ol 697000.0 3330400.0 5.0 31. 69 316. )0 1).76 2.29 NO NO NO 
1800428 0 0.13800£+01 697000.0 3330400.0 5.0 31.69 316.30 13.76 2.29 NO NO NO 
1800494 0 0.89900£-01 691100.0 3330500.0 5.0 30.39 394.10 29.12 1. 04 tlO NO NO 
1800495 0 0.43000£+00 691100.0 3330500.0 5.0 54.78 333.00 6.50 0.13 NO NO NO 
2000002 0 0.30000E-Ol 619500.0 3321800.0 5.0 11.80 724.60 24.59 0.24 NO NO NO 

2000003 0 0.57900£+00 682500.0 3321200.0 5 . 0 22.79 5H.60 13.98 2.29 NO NO ''0 
2000004 0 0.48600E+Ol 685000.0 3318200.0 5.0 13.70 533.00 15.90 1.16 NO NO NO 

2000006 0 0.46700£+01 686200.0 .3325.300.0 5.0 16.10 355.20 6.70 2.62 NO NO NO 
2000007 0 0.71500£+01 688800.0 3314800.0 5 . 0 15.20 488 . 50 13.53 1. 52 NO NO NO 
2000012 0 0.89900E- Ol 687200.0 3309200.0 5.0 10 . .30 783.00 1.40 3 . 05 NO NO NO 
2000019 0 0.64900E+00 684100 . 0 3284200.0 5.0 9.10 298.00 1.20 0 . 09 NO NO NO 
2000027 0 0.16000E+Ol 684500.0 3285900.0 5.0 7.60 299.60 8.50 0.85 NO NO NO 
2000044 0 0.59900£- 01 683100.0 3321600.0 5.0 12.10 720.70 31.99 1. 34 NO NO NO 
2560012 0 0.20000E+00 70)200.0 3332700.0 5.0 53.28 433.00 6.90 1. 68 NO NO NO 
8400001 0 0.17700E+Ol 674200.0 3372500.0 5.0 7.00 538.50 6.46 0.91 NO NO NO 
8400002 0 0 . 38100E+Ol 674000.0 3375000.0 5.0 30.39 318.00 6 . 57 0.55 NO NO NO 
8400008 0 0.46000£+00 615400.0 3375400.0 5.0 2.4.0 310.70 33.40 0.09 NO NO NO 
8400009 0 0 . 29300£+01 674900.0 3375900.0 5.0 16.19 294.10 13.35 0.30 NO NO NO 
8400014 0 0.15800E+02 674600.0 3372900.0 5.0 30.39 380 . 70 6.77 0.73 NO NO NO 

9 
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CONC DFAULT ELEV 

...... POINT SOURCE DATA *u 

NUMBER EMISSION RATE BASE STACK STACK STACK STACK BLDG URBAN CAP/ 
E!lIS RATE 

SOURCE PART. (GRAl1S/SEC) X Y ELEV. HEIGHT TEMP. EXIT VEL. DIAMETER EXISTS SOURCE NOR 
5CALAR 

10 CATS. (t1ETERS) (METERS) (I·1ETERS) (METERS) (DEG.K) (~l/SEC) (I1ETERS) 
VARY Bt 

- - - - --- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

8400016 0 0.38000E+00 674100.0 3374700.0 5.0 45.69 118.50 13.30 3.35 NO NO NO 
8400018 0 0.53000£+00 674700.0 3381000.0 5.0 30.39 977.40 19.99 0.04 NO NO NO 
8400033 0 0.12000£+00 674200.0 3316500.0 5.0 18.19 296.80 240.47 0.03 NO NO NO 
8400048 0 0.41000£+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 NO NO NO 
8400168 0 0.21000E+00 675300.0 3313800.0 5.0 25.29 255.22 8.20 1. 52 NO NO NO 
8400171 0 0.59900E- Ol 675400 . 0 3369800.0 5 . 0 10.00 366. )0 3.60 0.37 1>0 1>0 NO 
8400181 0 0.83700£+01 674100.0 3374700.0 5.0 45.99 410.70 12 . 96 3.35 NO NO NO 
8400182 0 0.30000£-01 688400.0 3379000.0 5.0 12.10 644 .10 5.20 0.46 NO NO NO 
12800002 0 0.11100£+02 674(,00.0 3348600.0 5.0 7 . 60 293 . 00 0.02 0.61 NO NO NO 
12800004 0 0 . 87000£+01 679400.0 3338800.0 5.0 16.10 355.20 5.90 0.34 NO NO NO 
12800007 0 0.16000E+Ol 682900.0 3346300.0 5.0 39.59 298.00 7 . 52 0.21 NO NO NO 
12800008 0 o .10900E+Ol 669000.0 3351000.0 5.0 38.09 810.70 0.32 0.30 NO NO NO 
12800009 0 0 . 52000E+00 675300.0 3348900.0 5.0 22.79 475 . 20 0.00 0.34 NO NO NO 
12800010 0 0.19900£+03 681100.0 3350600.0 5.0 63.98 39 <:1 .60 30 .47 5.49 NO NO NO 
12800013 0 0.15000£+00 685900.0 3345200.0 5.0 51. 78 455 . 20 5.10 1. 65 NO NO NO 
12800015 0 0.66900£+00 679600.0 3332200.0 5.0 2.40 755 20 31. 26 0.15 NO NO NO 
12800019 0 0.59900£- 01 683100.0 3341900.0 5.0 12 . 80 570 . 70 12.09 0.52 NO 110 NO 
12800020 0 0 . 28000E+00 684200.0 3348200.0 5.0 24.29 455. 20 3.74 2.13 NO NO NO 
12800023 0 0.59900E- 01 677500.0 3351800.0 5.0 8.80 421 .80 17 .40 0.61 NO NO NO 
12800036 0 o .15000E+00 685900.0 3345300.0 ~.O 6.10 1255 . 20 3.31 0.70 NO NO NO 
12800040 0 0.41000E+00 683000.0 3346200.0 5.0 70.08 324.60 0.10 0.30 NO NO 1<0 

12800044 0 0.51000£+00 669500.0 3351500 . 0 5.0 11.20 644 .10 34.90 0 . 61 NO NO NO 
12800049 0 0.89900£- 01 669400.0 3345900.0 5 .• 15.20 462.40 25.16 1. 52 NO NO NO 
12800050 0 0.14200&+01 682300.0 33461100.0 5.0 10.90 555.20 18.49 0 . 64 NO NO NO 
12800082 0 0.30000E-Ol 683200.0 3347300.0 5.0 12.10 298 . 00 10.41 0.76 NO NO NO 
12800096 0 0.17000£+02 669800.0 3355700.0 5.0 45 . 69 310 10 16.59 0.61 NO NO NO 
12800101 0 0.77900£+00 668000.0 3355000.0 5.0 15.50 298 . 00 0.00 1.00 NO NO NO 
13400004 0 0.75900E+Ol 763100.0 3317300.0 5.0 12 .10 298.00 174.55 0.06 NO NO NO 
13400140 0 0.12000E+Ol 764000.0 3312000.0 5.0 8 . 50 1033.00 12.40 0.24 NO NO NO 

15600005 0 0.45700£+01 733000.0 3301600.0 5.0 18. 19 505 . 20 18.59 1.58 NO NO NO 

15600020 0 0.54400£+01 707300.0 3298200.0 5.0 18.19 488.50 13.15 1.92 NO NO NO 
15600021 0 0.89900E - Ol 711700.0 3296600.0 5 •• 18.19 380.20 10.00 1. 83 NO NO NO 
15600028 0 0.38400£+01 705100.0 3301400.0 5 . 0 21. 29 '" .10 6.01 3.05 NO NO NO 
17400003 0 0.14700£+01 697400 . 0 3374100.0 5 .0 1.20 255 22 20.49 0.37 NO NO NO 
17400013 0 0.30000£ - 01 724500 0 3379000.0 5.0 8.50 560 70 12.36 0.91 NO NO NO 
17400015 0 0.13400 E+Ol 726700 0 3377400.0 5.0 6.10 374 . 60 7 . 23 1.28 NO I," NO 
25200001 0 0. 16900E+02 746 400 0 3319900.0 5.0 63.98 425.20 13 . 43 2. 44 NO NO NO 
25200002 0 0. 12800£+02 750200.0 3322300.0 5.0 59 . 38 660 . 20 0 OJ 2.23 NO NO NO 
25200003 0 0.50700£+01 750900.0 3321600.0 5 . 0 15.20 360.20 OS. B8 0.55 NO NO NO 

10 
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CONC DFAULT EL5V 

EMIS RATE: 
SOU~C£ 

SCALA~ 

NUMBER EMISSION RATE 

PART. (GRAMS/SEC) x 

*~~ POINT SOURCE DATA ~~~ 

BASE STACJ~ STACK 

ELEV. HEIGIIT TEMP . 

STACK STACK BLDG URBAN CAP/ 

EXIT VEL. DIAMETER EXISTS SOURCE IIOR 

I O 
VARY BY 

CATS. (METERS) (METERS) (MF.TERS) (ME1'ERS) (DEG K) n·l/SEC) (M!!:TERS) 

25200005 
25200006 
25200007 
25200008 
25200009 
25200010 
25200014 
25200016 
25200018 
25200019 
25200028 
25200043 
25200078 
25200079 
25200088 
25200090 
25600002 
25600004 
25600006 
25600007 
25600012 
25600015 
25600018 
25600021 
25600049 
25600054 
25600101 
25600102 
25600103 
25600104 
25600106 
25600107 
25600108 
25600109 
25600110 
25600111 
25600112 
25600113 
25600114 
25600115 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

0.37900E+Ol 
0.21900£+01 
0.10100£+02 
0.16400£+01 
0.10500E+02 
0.14600£+01 
0.42300£+02 
o .14700E+02 
0.84900£+00 
0 . 72900E+00 
0.23000E+00 
0.22800E+Ol 
0.27000£+00 
O.33100E+02 
o .19800E+Ol 
o .13200E+Ol 
o .18200E+02 
o . 18800£-t 01 
0.89900£ - 01 
0.38000E+Ol 
0.32800E-t01 
0.94100£+01 
0.22600£+01 
0.24300£+01 
0.30000£-01 
0.31400£+01 
0.26000£+00 
0.14000E+00 
0.59900E - Ol 
0.89900E-01 
0.17500£+01 
0.30000E-Ol 
0.17000E+00 
0.55000E+00 
0.55000E+00 
0.55000E+00 
0.55000£+00 
0.30000E-Ol 
0.30000E-Ol 
0.30000E-Ol 

755500.0 3313300.0 
745200.0 3320100.0 
745100.0 3320100.0 
148300.0 3321800.0 
744800.0 3321900.0 
756000.0 3315200.0 
743400.0 3321500.0 
750700.0 3320900.0 
745700.0 3)19100.0 
751100.0 3321900.0 
757700.0 3316300.0 
757500.0 3316400 . 0 
750300.0 3323200.0 
750100.0 3321600.0 
748300.0 3321000 0 
746000.0 3305700.0 
724772.0 3327823.0 
709100.0 3325000.0 
707500 . 0 3323500.0 
700800.0 3329400.0 
707800.0 3319800 0 
724600.0 3327200 0 
718300.0 3323100.0 
708100.0 3327500 0 
707300.0 3325000 0 
709200.0 3326300 . 0 
702600.0 3332600.0 
702600.0 3332600.0 
702600.0 3332500.0 
702600.0 3332500.0 
702500.0 3332500.0 
702600 . 0 3332600.0 
702600.0 3332600.0 
702600.0 3332500.0 
702700.0 3332500.0 
702700.0 3332500.0 
702700.0 3332500.0 
703000.0 3332800.0 
703000 . 0 3332800,0 
702800.0 3332600 . 0 

5.0 
5 . 0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
:;.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5 . 0 
5.0 
5.0 
5 . 0 
5 . 0 
5.0 
5 . 0 
5.0 
5 . 0 
5.0 
5 . 0 
5.0 

12.10 
28.89 
16.99 
21 . 29 
15.50 

3.00 
7.00 
7.60 
3.00 
0.60 

27.39 
3 . 90 

18.89 
91.37 
2.40 
6.10 
1. 20 

19.79 
7.60 

16.69 
12.80 
15.24 

2.10 
22.79 

6.10 
71.88 
47.19 
47.19 
39.5'.1 
54.48 
34.99 

1. 50 
48.69 
53.88 
53.88 
53 . 88 
17.29 
35 . 29 
35 29 
60.88 

383.00 
324.10 
307.40 
327.40 
591. 30 
321. 80 
564.10 
555 . 20 
293 . 00 
305 20 
517.40 
760 . 70 
502.40 

1273.00 
599.60 
309.60 
774.60 
671.80 
505.20 
458.00 
355.20 
358.00 
298.00 
341.80 
527.40 
294.10 
310 . 70 
774.60 
755 20 
499.60 
477.40 
696.80 
665 . 20 
549.60 
549.60 
549.60 
505.20 
394.10 
388.50 
477.40 

24.94 
13.88 
20.89 
37.35 
16.08 
25 . 85 
14.08 
0.04 
3.00 
0.16 
4.80 
0.70 
5.01 

19.99 
56.43 
7.29 

374.07 
22.08 
7.24 

11. 90 
23.17 

9 81 
20.10 

4.00 
35 49 
002 
9.41 
9.41 
3.12 
7 23 

12 10 
10 50 
12 72 

5.20 
5.20 
5.20 

14 . 40 
15.52 
1~,. 20 
18.52 

0.09 
1. 83 
0 . 37 
0.15 
1. 89 
0.61 
0.98 
0.91 
0. 1 5 
0.15 
1. 52 
0.15 
1. 07 
0.06 
0.15 
7.32 
0.09 
1. 83 
0.61 
1. 68 
1. 92 
1. 52 
1.16 
0.91 
0.15 
5.00 
2 . 83 
2.83 
1. 83 
4.88 
4.57 
4 . 57 
2.35 
3.35 
3.35 
3.35 
2.13 
1. 07 
0.73 
1. 34 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
110 
NO 
NO 
110 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
HO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

II 

NO 
NO 

"" NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

., 
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CONC DFAULT ELEV 

**~ POINT SOURCE DATA ** * 

NUMBER EMISSION RATE BASE STACK STACK STACK STACK nLOG URBAN CAP/ 
EM IS RATE 

SOURCE PART. (GRAl1S/SEC) X Y ELEV. HEIGHT TEMP. EXIT VEL . DIAMETEI\ EXISTS sounCE HOR 
SCALAR 

IO CATS. (11ETERS) (METERS) (METERS) (METERS) (OEG.K) (M/SEC) (METERS) 
VAI\Y BY 

------- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

25600116 0 0.11100£+02 702700.0 3332500.0 5.0 10.08 544.10 58.13 1. 98 NO NO NO 
25600124 0 0.12000£+00 702600.0 3332600.0 5.0 1.50 299.60 1 0.22 0.30 NO 110 NO 
25600127 0 0.20000£+00 703200.0 3332700.0 5.0 53.2B 433.00 6.90 1. 68 NO HO NO 
25600129 0 0.30000E-O l 703200 . 0 3332700.0 5.0 <19.88 671.80 12.30 0.70 NO HO NO 
25600130 0 0.12000E+OO 703200.0 3332700.0 5.0 49 . 88 671.80 12.30 0.70 NO NO NO 
25600138 0 0.40000£+00 702700.0 3332600.0 5.0 73.08 421.BO 11.00 2.16 NO NO NO 
25600142 0 0. 10400£+01 702600.0 3332600.0 5.0 30.39 466.30 11. 90 2.74 NO NO NO 
25600146 0 0 . 30000£-01 703100.0 3332800 . 0 5.0 60.88 644.10 2B.91 1. 37 NO NO HO 
25600147 0 0.30000E- Ol 702600.0 3332600.0 5.0 44.19 555 .2 0 14.90 1. 52 NO NO NO 
25600148 0 0 .3 0000E- 0 1 703400.0 3332900.0 5.0 36.49 421.80 15.20 1. 46 HO HO NO 
25600161 0 0 . 30000E - Ol 701400.0 3332900.0 5.0 18 .1 9 921.80 3.81 3.66 NO NO NO 
25600164 0 0.12000£+00 703200.0 3332 100.0 5.0 53.28 433.00 6.90 1. 68 NO NO NO 
25600 165 0 0 . 89900E-O l 703200.0 3332700.0 5.0 53 . 28 433.00 6.90 1. 68 NO NO NO 
25600166 0 0 .23 000E+OO 702500.0 3332500.0 5.0 34.99 477.40 12.10 4.B8 NO NO NO 
25600 167 0 0.23000£+00 702500.0 3332400.0 5.0 36.27 29 8.00 0 00 1.00 NO NO NO 
25600168 0 0.23000£ +00 702500.0 3332400.0 5. a 32 . 00 477.40 0 00 1.00 NO HO NO 
25600169 0 0.23000£+00 702500.0 3332400.0 5.0 36.27 477.40 0 . 00 1. 00 HO NO HO 
25600170 0 0.23000£+00 702500.0 3332500.0 5.0 36.27 298 .00 0.00 1.00 NO NO NO 
25600171 0 0.23000E+00 702500.0 3332500.0 5.0 36.27 298.00 0.00 1.00 NO NO NO 
25600112 0 0.23000E+OO 702600.0 3332500.0 5.0 36.27 298 . 00 0.00 1. 00 NO "0 NO 
25600173 0 0.23000£+00 702500.0 3332500.0 5.0 36.21 298.00 0.00 1. 00 NO NO NO 
25600114 0 0.23000E+OO 702600.0 3332500.0 5.0 36.27 298.00 0.00 1.00 NO NO NO 
25600175. 0 0 . 12000E+00 102700.0 3332600.0 ~.O 73.08 421.80 11.00 2.16 HO "0 NO 
25600116 0 0.59900E-0 1 703400.0 3332900.0 5.0 36.49 421. 80 15.20 1. 46 NO HO NO 
25600177 0 0.89900E- Ol 702600.0 3332500.0 5.0 54. 48 499.60 7.23 4.88 NO HO NO 
25600179 0 0 . 59900E-Ol 703000.0 3332800.0 5.0 35.29 394.10 15.52 1. 07 NO HO NO 
25600196 0 0 . 30000E- Ol 702600.0 3332600.0 5.0 44.19 555.20 14.90 1. 52 NO "0 NO 
25600 191 0 0.30000£- 01 702600.0 3332600.0 5.0 44.19 555.20 14.90 1. 52 NO NO NO 
25600500 0 0.59900£- 0 1 700700.0 3329700.0 5.0 4.50 255.22 0 . 00 0.91 NO HO NO 
25600501 0 O. ~9900£- 01 700800.0 3329600.0 5.0 16.99 444.10 7.3-1 1.52 NO NO HO 
25600503 0 0.18100£+0 1 700900.0 3329700.0 5.0 31.99 446 . 30 24.82 3.20 NO "0 110 
25600506 0 0.21900E+Ol 700700.0 3329800.0 5.0 39.59 354.10 9.82 1. 46 NO HO NO 
25600~O7 0 0.2 1 900E+Ol 700700.0 3329BOO.0 5.0 39 . 59 349 . 10 7.67 1. 68 NO NO 110 
25600508 0 0.20700 £+ 01 100100.0 3329800.0 5.0 39.59 331. 80 12.86 1.77 NO NO NO 
25600509 0 0 . 20700E+Ol 700700.0 3329800 . 0 5.0 39.59 336.30 13.00 1. 68 NO NO 110 
25600512 0 0.15000 E+Ol 100700.0 3329800.0 5.0 24 . 29 326.80 8.93 1. 07 NO NO NO 
25600513 0 0 .15 000£+ 0 1 700100.0 3329800.0 5.0 2 4. 29 324.60 17 .33 1. 01 NO NO "0 
25600522 0 0 .414 00E+01 700600.0 3329800.0 5.0 34 . 99 333 . 00 1. 77 2.74 NO NO NO 
25600525 0 0 .17000E+00 700 500 . 0 3330000.0 5.0 12.RO 394 . 10 5.49 0 . 30 110 NO NO 
25600526 0 O.17flOOE+OO 700500.0 3330000.0 5.0 12.80 394. 10 5.49 0.30 NO NO NO 
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25600521 0 0.30000E-01 700500.0 3329900.0 5.0 33.49 294.10 1.83 0.24 NO NO NO 
25600538 0 0.19300£+01 701200.0 3330400.0 5.0 4. 50 255.22 0.00 0.91 NO NO NO 
25600539 0 0.31900£+01 101200.0 3330100.0 5.0 4.57 255.22 0.00 0.91 NO NO NO 
25600546 0 0.32000£+00 700500.0 3329800.0 5.0 3.00 255.22 0.16 0.30 NO 110 NO 
25800001 0 0.70600£+01 739000.0 3321400.0 5.0 4.50 796.80 67.48 0.12 NO NO NO 
25800008 0 0.30000£+00 728<100.0 3326200.0 5.0 10.60 310.10 33.39 0.30 NO 110 NO 
25800015 0 0.13000£+01 744500.0 3325500.0 5 . 0 12.10 366.30 1. 62 1. 22 NO NO NO 
25800016 0 0.89900E-Ol 726500.0 3327200.0 5.0 7.60 449 . 60 6.10 0.24 NO NO NO 
25800030 0 0 . 59900£ - 01 730600.0 3328700.0 5.0 15.20 318.00 1.34 0.64 NO NO NO 
25800041 0 0.40000E+00 739000 . 0 3321400.0 5.0 36.49 316.30 35.24 0 . 46 NO NO NO 
26200011 0 0.30000E-Ol 671600.0 330;1600.0 S.O 15.20 810.70 19.99 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 
28ROOO08 0 0 . 62900£+00 101600.0 3279400.0 5.0 12 .10 449 . 60 11.22 1. 28 NO NO NO 
28BOOO19 0 0 . 14700£+01 720700.0 3214300.0 5.0 18.89 155 . 20 18.99 2.13 NO NO NO 
28800059 0 0.10400£+01 722300.0 3270600.0 5.0 2.40 710.10 39.19 0.09 NO NO llD 
31200006 0 0.13400E+03 665400.0 3351')300.0 5.0 27.39 266 . 40 1.50 0.03 NO NO NO 
312000011 0 0.40600E+Ol 670200.0 3363200.0 5.0 53.28 519.10 2.50 0.30 NO NO NO 
31200010 0 0.28000E+0 1 672600.0 ))72700.0 5.0 16.69 621. 40 8.50 1.22 NO NO NO 
31200015 0 0.24200E+Ol 668000.0 3358500.0 5.0 1. 80 355.20 18.89 0.46 NO tiD NO 
31200044 0 0.11100E+Ol 670300.0 3315200.0 5.0 10.30 345 70 22.89 0.15 NO NO NO 
31200045 0 0.30000E-O l 668300.0 3316300.0 5.0 13.70 921 .80 0.09 3.66 NO NO tiD 
31200059 0 0.41000£+00 670500.0 3314600.0 5 . 0 13 . 70 302 . <0 2.90 0.18 NO NO NO 
31200062 0 0.B6900E+00 671800.0 3368100.0 5.0 3.00 "8 00 5.08 0.91 NO NO NO 
31200065 0 0.47000£+00 612600.0 3373500.0 5.0 8.50 408.00 10.70 1. 62 NO NO NO 
31200070 0 0.22200E-t-01 667200 . 0 3355900.0 5.0 30.39 361. 30 14.90 0.37 tlO NO NO 
17170054 0 0.52000£+00 700200.0 3335400.0 5.0 6.10 105.20 3.70 0 . 09 NO NO NO 
17770094 0 0.52000£+00 100200.0 3335400.0 5.0 6.10 705.20 3.70 0.09 NO NO NO 
17770103 0 0.46000£+00 700200 . 0 3335400.0 5.0 6.10 105.20 3.10 0.09 tiD NO NO 
77i70107 0 0 . 46000£+00 700200.0 3335400.0 5.0 6.10 705.20 3.10 0 , 09 NO NO NO 
17770134 0 0.32000£+00 700200.0 3335400.0 5.0 9.10 705.20 27.93 0.31 NO NO NO 
17770334 0 0.57900E+00 716000.0 3372500.0 5.0 1.80 410.70 30.09 0.40 NO NO NO 
77770346 0 0.59900£-01 700200.0 3))5400.0 5.0 6.70 705.20 3.70 0.09 NO NO NO 
77770341 0 0.59900E-Ol 700200.0 3335400.0 5.0 4.20 113.50 44 .80 0 . 03 NO NO NO 
77170371 0 0 . 60900E+00 716200.0 3372300.0 5.0 4.20 449.60 1. 56 0.30 NO NO NO 
11770389 0 0.41000£+00 704000.0 3390500.0 5.0 9.40 394.10 2ei.lS 1.16 NO NO NO 
18004.1'.6 0 0.33BOOE+Ol 696500.0 3330600 . 0 5.0 64.88 309.10 20.00 3.35 NO NO NO 
1800482 0 0.32000E+00 696600.0 3330500.0 5.0 35 " 435.20 20.46 1. 83 NO NO NO 
25600181 0 0.35000E+00 702800 . 0 3332500 . 0 5.0 76. lR 421.80 20.49 2.23 NO NO NO 
256001.C 0 o .12000E+00 702BOO.0 3333200.0 5.0 76. 18 1199 . 60 19.99 0.91 NO NO NO 
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256005Z2 0 0.<16000£+00 700100.0 3329100.0 5 . 0 4.50 255.22 0.00 0.91 NO NO NO 
256005Z6 0 0.268001::+01 100400.0 3329800.0 5.0 9.10 255.22 0.00 1. 00 NO 1m NO 
256005Z1 0 0.20000£+00 700700.0 3329600.0 5.0 16.99 4<14.10 0.01 1.52 NO NO NO 
11.14090£ 0 0.269£;4E+01 669000.0 3355000.0 5.0 33.49 405.35 24.89 4.21 NO NO NO 
A14090G 0 0.26964£+01 669000.0 3355000.0 5.0 33.49 405.35 24.89 4.27 NO NO NO 
A14091V 0 0.91349£+00 669000.0 3355000.0 5 . 0 14.60 333.15 13.40 0.61 NO NO NO 

A14092C 0 0.35219E+00 669000 . 0 3356000.0 5.0 18.20 462.55 16.90 2.44 NO 110 NO 
"140920 0 0.35219E+00 61';9000.0 3356000.0 5.0 18.20 462.55 16.40 2.44 NO NO NO 
A14092H 0 0.18900£+00 1';6ROOO.0 3355000.0 5.0 28.89 449.15 62.18 l. 22 NO NO NO 
11.140931' 0 0.26900£-04 669000.0 3351000.0 5.0 21.29 313 . 15 6.50 0.61 NO HO NO 
"140972 0 0.33559E-Ol 668000.0 3356000.0 5.0 22.19 449.15 3.40 1. 22 NO NO NO 
11.140973 0 0.56966E-01 668000.0 3356000 0 5.0 38.09 810.85 0.30 0.30 NO NO NO 
11.140915 0 0.50021E+00 610000.0 3355000.0 5.0 25.89 314.25 21. 40 0.61 NO NO NO 
11.140916 0 0.50021£+00 610000.0 3355000.0 5.0 25.89 314.25 21. 40 0.61 NO NO NO 
11.140977 0 0.70559E - Ol 610000.0 3355000.0 5.0 16.40 523 . 15 19.80 0.91 NO NO NO 
11.140978 0 0.70559£-01 610000.0 3355000 . 0 5.0 16.40 523.15 19.80 0.91 NO NO NO 
11.140979 0 0.54179E-Ol 670000.0 3355000.0 5.0 1. 00 450.85 9.52 1. 00 NO NO NO 
11.140981 0 0.70559&- 01 610000.0 3355000.0 5.0 16.40 523 . 15 19.RO 0.91 NO NO NO 
11.140982 0 0 . 10559£-01 610000.0 3355000.0 5.0 16.40 523.15 19.80 0.91 NO NO NO 
11.140984 0 0.38303£+00 669000.0 3356000.0 5.0 36.49 499.15 18.11 3.66 NO NO NO 
,.,,140985 0 0.38303£+00 669200.0 3356100.0 5.0 36.49 499.15 18.59 3.66 NO NO NO 
11.140989 0 0.10458£"00 669200.0 3356100.0 5.0 51.89 554.15 6.32 1. 83 NO NO NO 
11.140990 0 0.10458£+00 669200.0 3356100.0 5.0 57.89 511.95 22.95 1. 83 NO HO 110 
11.140994 0 0.46361E+00 670000.0 3355000.0 5.0 30.48 333.15 14 .48 1. 22 NO NO NO 
11.140911.4 0 0.45359E+00 669000.0 3355000.0 5.0 33.49 405.35 54.19 3.05 NO NO NO 
11.140911.5 0 0.~5359E+00 669000.0 3355000.0 5.0 33.49 405 . 35 54.79 3.05 NO NO NO 
1\14 09Bl 0 0.45359£+00 669000.0 3355000 . 0 5.0 33.49 394 . 25 54.79 3.05 NO NO NO 
A14 09B2 0 0.45359£+00 669000 . 0 3355000.0 5.0 33.49 405.35 49.69 3.05 NO NO NO 
1I.1409B3 0 0.45359£+00 669000.0 3355000.0 5.0 33.019 405.35 49.69 3.05 NO NO NO 
1\140984 0 O.45359E+00 669000.0 )355000.0 5 . 0 33.49 405.35 49.69 3.05 NO NO NO 
A1409EO 0 0.81899£- 01 670000.0 3355000.0 5.0 3.60 557.55 36.99 0.30 NO NO NO 
"1409EP 0 0.81899£-01 670000.0 3355000.0 5.0 3.60 551.55 36.89 0.30 NO NO NO 
... 1409£0 0 0.81899£-01 669000.0 3355000 . 0 5.0 3.60 551.55 36.89 0.30 NO NO NO 
A1409ER 0 0.81899E-Ol 669000.0 3355000.0 5.0 3.60 557.55 36.89 0.30 NO NO NO 
"1409ES 0 0.81899E- Ol 668000.0 33~)6000.0 5.0 3.60 557.55 36.89 0.30 NO NO NO 
1I.1409ET 0 0.81899£-01 669000.0 3356000.0 5.0 3.60 557.55 36.89 0.10 NO NO NO 
A1409EU 0 O. 81899E~01 668000.0 3351000.0 5.0 3.60 557 _55 36.89 0.30 NO NO NO 
A1409EV 0 0.81899E-Ol 668000.0 3355000.0 5.0 3.60 551.55 36.M 0.30 NO NO 110 
A1409EW 0 0 . 81899E-Ol 669000.0 3)55000.0 5.0 3.60 551 . 55 36.89 0.30 NO NO NO 
AH09G8 0 0.25200£-01 669000.0 3356000.0 5.0 53.29 921 . 95 11 .70 1. 22 HO NO NO 
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"1409HA 0 0.53900E-04 669000.0 3355000.0 5.0 22.19 321.45 J. '0 0.91 NO NO NO 
A140911I 0 0.34391£+00 663000.0 3361000.0 5.0 30.39 -t03.15 6 80 1.52 NO NO 110 
Al-t09JtK 0 0 . 35279£+01 670000.0 3355000.0 5.0 3.66 6-t4.26 O. 52 5.09 NO NO NO 
A140911T 0 0.83592£-02 668000.0 3356000.0 5.0 33.49 -t49.75 2. 60 1.22 NO NO 110 
A140911V 0 0.68039E-01 670000.0 3355000.0 5.0 34.39 416.45 15.20 0.91 NO NO NO 
A1409If' 0 0 . 15750£+01 670000.0 3355000.0 5.0 10.30 299.75 3.00 2.14 NO NO NO 
A1409JB 0 0 . 73079£+00 669000.0 3355000.0 5.0 3.00 299.75 1.10 0.30 NO NO NO 
Al-t09LO 0 0.11718£+00 669000.0 3355000.0 5.0 31.39 423.15 14 .10 1. 22 NO NO NO 
A1409QM 0 0.14591E+Ol 669400.0 3355500.0 5.0 12.10 298.00 0 . 00 1. 00 NO NO NO 
;"1409YC 0 0.39059E+00 669200.0 3356800.0 5 . 0 6.10 313.15 0.00 30.44 NO NO NO 
;..2425102 0 0.66905EtOO 700700.0 3329800.0 5.0 21.95 310.93 6.10 18.29 NO NO NO 
A2425123 0 0.83159£- 01 700100.0 3329800.0 5.0 27.43 333.15 61. 57 0.52 NO NO NO 
A2425124 0 0.83159£- 01 700700.0 3329800.0 5.0 3.05 477.59 48.54 0.31 NO NO NO 
A2425125 0 0.73079E-Ol 700100.0 3329800.0 5.0 3.05 417.59 48.54 0.31 NO NO NO 
1\2425£05 0 0.13860£-02 101100.0 3329500.0 5.0 41. 39 1273.15 20.00 0.21 NO NO NO 
A2425E07 0 0.42839E- 01 701100.0 3329500.0 5.0 26.97 1144 .26 10.36 0.71 NO NO NO 
A2425EI0 0 0.25452£+00 100700.0 3329800.0 5.0 27.43 298 . 00 0.01 0.91 NO NO NO 
A2425!B8 0 0.52891£- 02 100500.0 3330000.0 !I.O 12.80 394.26 5.49 0.31 NO NO NO 
A2425!;19 0 0.52891E-02 700500.0 3330000.0 5.0 12.110 394.26 5. 4~ 0.31 NO HO NO 
>'2425[;:22 0 0.31799E - 02 700700.0 3329800.0 5.0 3.05 298.00 0.16 0.31 NO NO NO 
>'2425E1I3 0 0.47135:;:-01 700400.0 3329600.0 5.0 17.01 444.26 11.61 1. 52 NO NO NO 
1\2425[;:95 0 0.14848£-+01 700700.0 3329800.0 5.0 39.62 353.15 19.51 1. 40 NO NO NO 
A2425E96 0 0 . 40500E-+00 100100.0 3329800.0 5.0 39.62 353.15 14.33 0.74 NO NO NO 
A2425G28 0 0.35153E+OO 700700.0 3329800.0 5.0 3.05 417.59 48.54 0.31 NO NO NO 
A245514 0 0 . 83033£+00 674378.0 3348515.0 5.0 44.20 308.15 14.02 0.46 NO NO NO 
1\245515 0 0.71819E-01 674393.0 3348531.0 5 . 0 36.58 310.93 9.14 0.76 NO NO NO 
-'24555 0 0.71819E-01 614399.0 3348572.0 5.0 36.58 310.93 9.14 0.76 NO NO NO 
A2532A04 0 0 . 51029£+00 710300.0 3325000.0 5.0 10.06 298.00 0.00 0.81 NO NO NO 
A2532E04 0 0.37199£- 01 709400.0 3325000.0 5.0 3.05 471.59 68.65 0.31 NO NO NO 
A2532£66 0 0.60419E-01 709400.0 3325100.0 5.0 3.05 477.59 48.54 0.31 110 NO NO 
A2532£68 0 0.11088£+00 109300.0 3324900.0 5.0 10.36 366.48 55.78 0.76 NO NO NO 
A2532&12 0 0 . 87471E-01 709400.0 3324900.0 5 . 0 19.81 612.04 21.95 1. 83 NO NO NO 
A2532&13 0 0 . 87411£-01 109400.0 3324800.0 5.0 19.81 672.0~ 21.95 1.83 NO NO NO 
A2532&75 0 0.11088E+00 709400.0 3324100.0 5.0 9.14 355.37 54.86 0.16 NO NO NO 
A2532E17 0 o .11088E+00 109300.0 3324700.0 5.0 15.24 355.37 72 .24 0.16 NO NO NO 
A2532E1S 0 o . 12600E- 03 709600.0 3325200.0 5.0 4.51 394.26 0.00 1.00 NO NO NO 
;..2532£82 0 0.48146£-01 709200.0 3324800.0 5.0 13.05 405.31 0.00 0 . 40 NO NO NO 
"2531&83 0 0.4814 6E-01 709200.0 3324900.0 5.0 12.77 405 . 37 0.00 0 . 40 NO NO NO 
1\2532£84 0 0.35279&-01 709600.0 3325100.0 5.0 7.32 405.37 0.00 0.16 NO NO NO 
>.2532£85 0 0.12600£-03 709200.0 3324900.0 5.0 5.79 394.26 0.00 0.31 NO NO "0 
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A2532£8 6 0 0.995 38£-01 109500.0 3323100.0 5 . 0 3.05 411.59 48.54 0 . 31 NO NO NO 
A2532E81 0 0 . 667 79£-01 109500 . 0 3323100.0 5.0 3.05 417.59 48.54 0,31 NO NO NO 
A2532£88 0 0.629 99£-01 112100.0 3325100. 0 5 . 0 3.05 477.59 48.54 0.3 1 NO NO NO 
11.2532£8 9 0 0 . 503 99£-01 109500.0 3323100 .0 5 . 0 3.05 411.59 411.54 0.31 NO NO NO 
A25J2£90 0 0.86939£- 01 109500.0 3323100.0 5.0 3.05 471.59 48.5 4 0.31 NO NO NO 
A2532&91 0 0.51029£+00 109500.0 3324800.0 5.0 1.01 298.00 0.00 O. B1 NO NO NO 
A3132100 0 0 . 44099£-01 6B1256 . 0 3345056.0 5.0 23.11 B66. 48 1.01 1.31 NO NO NO 
A3132109 0 0 . 31199£- 02 6B1500.0 3345000 .0 5.0 24.29 810.85 40.08 0.30 NO NO NO 
A3132£02 0 0.31199E- 02 681200.0 3345400 .0 5.0 41. 09 1213 .15 20.00 1. 83 NO NO NO 
A3732 E40 0 0 . 10458£+00 681256.0 3345056.0 5 . 0 60.96 355.31 16.89 2.29 NO NO 110 
A3132E41 0 0.25326£- 01 681256.0 3345056. 0 5.0 12.80 298.00 0.00 1 .00 NO NO NO 
A313 21::48 0 0 . 15599E-03 6872 56.0 3345056.0 5 . 0 1.62 298.00 0.00 1. 00 NO NO NO 
1031321::55 0 0 . 16632£+00 6R1100 .0 33 H100.0 5 . 0 9 .14 298 .00 0.00 1. 00 NO NO NO 
A373211:62 0 0.54119E-01 681800.0 3347400.0 5 . 0 3.05 411.59 48.54 0.3 1 NO NO NO 
.1'137321':63 0 o . 13860E-Ol 681256.0 33 45056 .0 5.0 3.05 411.59 48. 54 0.31 NO NO NO 
1.31321':64 0 0 .41519£- 01 681256.0 33 45056.0 5.0 3 .05 471 . 59 411.54 0.3 1 NO NO NO 
1031321::65 0 0. 15120E-Ol 681256,0 3345056.0 5.0 3.05 <177.59 411. 54 0 . 31 NO NO NO 
11.31321::66 0 0.4 1519E- Ol 681800.0 3341400.0 5.0 3.05 411.59 4 11 . 54 0.31 NO NO NO 
A3132E11 0 0 . 33263£+00 681000.0 33 44 500 . 0 5 . 0 3.05 477.59 68.58 0.31 NO NO NO 
A3132E12 0 0. 1001l0E- 01 687000.0 3344500.0 5.0 3.05 411.59 48.54 0 . 31 NO liD NO 
1I.3132E73 0 o .1 2414E+00 681000.0 33 44 500.0 5.0 3.05 471.59 48.5'1 0 . 31 NO liD NO 
A3132E14 0 0.46619£-01 681100.0 3344500.0 5.0 24.29 316.48 13.46 1. 83 NO NO NO 
A3132E15 0 0.15816£+00 681000,0 3344500,0 5.0 9.91 324.82 0.00 2.4 4 NO NO NO 
A3732£84 0 0.31800£- 03 681256.0 3345056.0 5.0 8. 53 308.15 0.00 0 .4 6 NO ';0 NO 
A3132£85 0 0.94304E- Ol 687000,0 3344500.0 5 . 0 8.99 2 98.00 0.00 1. 00 NO NO NO 
1\3132£8 6 0 0 .25200£- 02 687000.0 3344500.0 5.0 22.86 338.71 0.14 2 .13 NO NO NO 
A3132£9 3 0 0.52512£+00 681200,0 3345300 .0 5 . 0 31. 99 389.75 11.19 3. 44 NO NO NO 
A3132E99 0 0.31333£+01 681700.0 33 45500.0 5 . 0 13.40 298.00 0.00 1. 00 NO NO NO 
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'zEN-NOH GRAIN CORPORATKON 

J annary 28, 2009 

Louisial)a Department of Environmental Quality 
Attention: Ms. Soumaya Ghosn 
Public Piuiicipation Group 
P.O. Box 4313 
Baton Rouge, Louisiana 70821 

Re: AI Number 157847 
Permit Number 2560-00281-VO and PSD-LA-740 
Activity Number PER20080001 and PER20080002 

THIRD SET OF COMMENTS ON PROPOSED PERMITS AND EAS 
FOR NVCOR-STEEL, LOUISIANA 

Dear Ms. Ohosn: 

We are pleased to present the following additional comments to PSD Permit No. 
PSD-LA-740 (the "PSD Pennit"), Pmi 70 PennitNo. 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. l Zen-Noh Grain 
Corporation ("Zen-Noh") previously submitted COlmnents regarding the permits on 
November 24, 2008 and December 12, 2008 and incorporates herein those cOlmnents, and 
the exhibits attached thereto, by reference. Zen-Noh now submits its third set of comments 
and exhibits below (with nnmbering continued from Zen-Noh' s second set ofconunents). 
Each of Zen-Noh's con1lllents relates equally to the PSD Pelmit, 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 confonn to EPA 
guidelines and the standard practice among air pollution dispersion modeling 
professionals. The stmldard practice among air pollution modelers is to include all 
emission sources -- including those at the pelmitted facility and those from the 
surrounding area -- in a single input file. See Third Affidavit ofD!'. Paolo Zmmetti, 
QEP ("Third Zal1l1etti Affidavit"), attached as Exhibit 14 hereto, ~ 6. The reason for 
this is sinlple. The phmle from a stack in one location, with a celiain stack height and 

1 The Pennits 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 inCOlporated herein by 
reference. 
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exit velocity, will behave differently under given meteorological conditions than will 
the plume from another stacie in a different location, or with a different stacle height or 
exit velocity. Thus, the maximum impacts from two stacks could, and probably will, 
occur on different days and at different downwind locations. Ifthe 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 perf 01111 these 
calculations intemally 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 vel~fy whether the new facility will cause or con!t~bute to 
an NAAQS or PSD increment exceedance, without requu~ng the agency or public to 
perfonTI additional calculations. Td. , ~ 4. 

The modeling files Nucor submitted to LDEQ do not include all emission sources in 
any single file. Td., ~ 5. The input/output files Nucor submitted to LDEQ in Augnst 
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. Id. l 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 repolt and the Statement of 
Basis, and therefore the air quality impact analysis is inappropliate for public review 
and comment under PSD. Id., ~~ 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 confomls to the standard practice. All input/output files for a given modeling 
submission should be contained in a single complete repOlt containing all necessary 
modeling results, and on a complete CDCs) in which all input files contain both the 
Nucor sources and surrounding area sources. Id., ~ 8. LDEQ should make every 
modeling repoll and input/output files available for public review and comment at an 
additional public hearing. 

91. Nucor should be required to provide a full PSD impact analysis for carbon monoxide. 
The LDEQ Air Quality Modelulg Procedures provide the standard for conducting a 

2 The May 2008 input/output file includes Nucor's initial estimates of emissions from some of its sources, but 
those estimates were incorrect and were revised before the August and September 2008 modeling was 
performed. See Third Zannetti Mf., ~ 5. 
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significant impact analysis ("SIN') to detemline whether a full PSD impact analysis 
is 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 SIA. The STA compares the maximum 
concentration ITom the significance model to the appropriate Table 2-1 significance 
level. If the modeled concentration is less than the significance level, 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 fi'om Nucor. The Level of Significant Impact for carbon 
monoxide, 8-hom average, is 500 mg/m3

• According to the Nucor SIA 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-hol1l' carbonl1lonoxide concentration as a 475.7 mg/m3 resnlt from 
2002. This defect is cumulative with all the other defects in Nucor 's impact 
analyses; that is, ifNucor accounts for fugitives and maintenance emissions, conects 
the receptor grids, and so on, the failme to use accurate stack parameters will still 
cause the model to underestimate the true impacts from Nucol'. 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 increment or NAAQS for carbon 
monoxide. Nucor should be required to submit a full somce impact analysis for 
carbon monoxide, and LDEQ should make the analysis, including the suppOlting 
input and output files, available for public review and comment at an additional 
public hearing. 

92. The dispersion model input files underlying Nucor's SOl1l'ce impact analyses contain 
inconsistent and l1llfeasonable stack data, including exi t velocities and release heights 
that are inaccl1l'ate and unreasonably high. See Second Affidavit of Paolo Zaill3etti, 
QEP, 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 falther downwind before they impact 
the surface. Each plume disperses, i.e. the pollution concentrations decrease, as it 
travels downwind. Therefore, the net effect ofNucor' s inaccurate input data is to 
lmderestimate the downwind pollution concentrations. IfNucor COlTects 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 repOlted by 
Nucor, possibly exceeding a PSD increment or NAAQS. This defect is cl11nulative 
with all the other defects in Nucor's impact analyses; that is, Nucor COlTects 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 fi'om 
Nucor. Notwithstanding all the other modeling defects, Nucor has not demonstrated 
that it will not cause or conttibute to an exceedance of a PSD increment or NAAQS. 
Nucor should be required to provide impact analyses with cOlTec! data, include stack 
parameters, and LDEQ should make the revised analyses available for public review 
and comment at an additional public hearing. 

93. Many patticulate matter ("PM" and "PMIO") fhgitive emission sources are not 
included in any ofNucor's air quality impact modeling, including the dock 
loading/unloading gantry cranes (sources DOC-101 and DOC-I02), paved and 
unpaved roads (sources FUG-I 0 I 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-IOI to PIL-108). See Third Zaunetti Aff., ~ 9. TillS 
omission leads to significant underestimation of PM I 0 emissions and downwind 
concentrations. ld. Fugitive emissions are released neat· ground level with practically 
zero vertical release velocity, and therefore settle relatively close to the emitting 
facility, i.e. Nucor. fd. TillS will cause a pollution impact, which could be 
significant, at the Zen-Noh grain export facility, becanse Zen-Noh is adjacent to and 
often downwind ofNucor. ld. In Dr. Zannetti's expert opinion, Nucor's failure to 
model the impact offugitive PM10 emission sources makes it impossible for the 
public, LDEQ and EPA to reliably determine whether Nucor's emissions will cause 
or contt'ibute to an exceedance of a PM! 0 NAAQS or PSD increment. ld. 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, includiug fugitive emissions, and LDEQ should make the 
revised analyses available for public review and comment at an additional public 
hearing. 
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94. Nucor's air quality impact modeling does not account for emissions of sulfur dioxide 
("S02"), PMI 0 or any other pollutant during heat recovery steam generating 
("HRSG") unit maintenance events or flue gas desulfurization ("FGD") unit 
maintenance events . See Third Zamletti Aff., 'jf 10. The coke ovens associated with a 
paliicular HRSG will emit through the HRSG bypass vent when that HRSG wlit is 
down for maintenance. In addition to HRSG maintenance events, all coke ovens in a 
given battery will vent thl'ough the five HRSG bypass vents in that battery when the 
FGD unit associated with that battery is down for maintenance. The heat recovery 
colee oven process -- the type Nucor proposes to construct -- "exhibit very wlique and 
challenging conditions" that require enhanced pl'eventative maintenance to combat 
the damaging and corrosive effects of high temperatures and "abnormally high levels 
ofS03 and HCl acid gases." See May 12, 2007 e-mail from Marie Dutchess, Hannon 
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 colee oven FGD units be taleen out of service for up to seven days of 
preventative maintenance every year. rd. Air pollution control authorities in Illinois 
and Ohio -- two states with much more experience with coal-fed colee ovens than 
LDEQ has -- require emissions dwing FGD maintenance events to be specifically 
addressed in PSD pennits and accounted for in air quality impact modeling. See PSD 
Pelmit No. 06070020, issued to Gateway Energy & Colee Company, LLC, attached in 
relevant pali as Exhibit 16 hereto (limiting FGD maintenance emissions to 120 hours 
-- 5 days -- per year); repOli of Revised Air Quality Dispersion Modeling for the 
Proposed Sun Coke Energy Middletown Colee 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 maintenauce. During an HRSG maintenance 
event, the HRSG bypass vent is permitted to emit 752.49 pounds per hour of S02, 
373.7 pOlmds per hour of PM 10, 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 
S02, 1,868.5 pounds per hour PM 10, 768.5 pounds per hour NOx, and other 
pollutants Nucor did not fully charactelize. Each HRSG bypass vent will emit 
between 108.35 tons per year ("TPY") S02 and 53 .81 TPY PMIO -- if the HRSG 
maintenance shutdown coincides with a five-day FGD maintenance shutdown -- and 
153.51 TPY S02 and 76.23 TPY PMlO 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 S02, 269.05 to 381.I5 TPY PMIO, and 110.66 to 156.77 TPY 
NOx, while the HRSG units or FGD unit are shutdown for maintenance. Each HRSG 
bypass vent is a major source for maintenance emissions. 

Initial-- incon'ect -- 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 Zam1etti Aff. , ~ 10. Nucor did not consider the 
HRSG bypass vent emissions in the September 2008 air quality impact analysis. ld., 
~~ 5, 10. In effect, therefore, Nucor never considered the impact of maintenance 
emissions from the HRSG bypass vents. Nucor also never modeled emissions limn 
the HRSG bypass vents during an FGD maintenance shutdown. ld., ~ 10. These 
omissions lead to significant underestimation ofS02, PMIO, and lead emissions and 
downwind concentrations. ld, These emissions will cause an air pollution impact, 
which could be significant, at the Zen-Noh grain expOlt facility because Zen-Noh is 
adjacent to and often downwind ofNucor. Id. In Dr. Zannetti's expert opinion, 
Nucor's failure 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 S02, PMIO or lead 
NAAQS or PSD increment. ld. Nucor should be required to model and report the air 
quality impact of all sources, including all fugitive emissions and all maintenance 
emissions, and LDEQ should make the revised analyses available for public review 
and conunent 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 
detennination taking into consideration the topography, the climatology, monitor 
sites, and the results of the initial screening procedure." 40 C.F.R. Pmt 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 I OO-m, a 100-m receptor grid should be placed around the maximum 
concentration to ensure the m-aximum 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 
m'eas where the receptor spacing is greater than 100-m and as much as I,OOO-m. If 
Nucor had designed the receptor gJids 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, ifNucor corrects the defective stack parameters, and accounts for fugitives and 
maintenance emissions, and so on, the failure to design receptor grids to identify 
maxinnun impacts will still cause the model to underestimate the true impacts from 
Nucol'. In addition, ifNucor corrects all the defects, the model could demonstrate 
that maxin1Um impacts for one or more pollutants occur on or near Zen-Noh's 



Louisiana Depaltment of Enviromnental Quality 
January 28, 2009 
Page 7 

J 
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. 

95. The pennits 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 lmit is shut down and, separately, when the FGD mllt is shut down, similar to 
the operating limits incorporated into the Gateway Energy and Coke Company 
permit. See Exhibit 16. 

96. 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 enviromnental violations can be 
adequately addressed by pennit conditions; ... and 4. ifunder a compliance schedule, 
be making satisfactory progress in meeting the conditions of the compliance 
scheduled." La. Admin. Code § 33:J.1701(A) (emphasis added). LDEQ may also 
deny the application. La. Admin. Code § 33: T.1701 (B). For major sources of toxic 
air pollutants that, like Nucor, have not been operating in Louisiana for at least five 
years, the pennit application must include "a listing of all enforcement actions taken 
against the owner or operator for violations of United States federal or state 
envirom.nentallaws or regulations." La. Admin. Code §§ 33 :III.517(D)(l2; 
33:TIT.5111(B)(3)(e). This statement must be celtified by a responsible corporate 
officer, and the applicant has a duty to supplement or correct an incomplete or 
inaccurate compliance celtification "upon beconIing aware of such failure [to submit 
any relevant facts] of incorrect 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:III.517(B)-(C). Based on 
infonnation available on compliance databases maintained by EPA and state 
environmental authorities, Nucor' s celtification on May 12, 2008 was not accurate at 
that time or when LDEQ issued the draft permits Oll October 15, 2008, and is not 
accnrate 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 Palt 
70 pelmit and 40 CFR 63 Subpalt 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 Kankakee plant in 
BourbOlmais, Illinois violated (i) PSD during every quarter between April 
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2007 and December 2008, for which EPA has lead enforcement, and (ii) the 
Clean Water Act ("CWA") during every quatter between October 2007 and 
December 2008. 

c. According to EPA's ECHO database, the Nucor Steel - Jewett plant in Jewett, 
Texas violated (i) the Texas state implementation plan during every quarter 
betvveen January 2006 and December 2008, and (ii) the Resource 
Conservation & Recovery Act ("RCRA") during every quarter between 
January 2006 and December 2008. 

d. According to EPA's ECHO database, the Nucor's Vulcraftplant in Norfolk, 
Nebraska violated the Emergency Plarming and Commnnity Right to Know 
Act ("EPCRA") by failing to file toxic chemical release forms for 2004, 2005 
and 2006, which resulted in an enforcement action that was not closed until a 
final order was issued on September 3, 2008. 

e. The Texas POlt Recycling LP scrap processing plant, a division or subsidiary 
ofNucor's David J. Joseph subsidiary, was the subject of a f011nal 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. 

f. According to EPA's ECHO database, the Western Metals Recycling scrap 
processing plant in Salt Lake City, Utah, a division or subsidiary ofNucor's 
David J. Joseph subsidiaty, is the subject offo1111al enforcement action 
number CAA-08-2008-0029, issued September 30, 2008. 

g. According to EPA's ECHO database, the Nucor Steel- Arkansas plant in 
Blytheville, Arkansas, violated the CW A during every quarter between 
January 2007 and March 2008 and between July 2008 and September 2008. 

h. According to EPA's ECHO database, the Nucor Steel Marion plant in Marion, 
Ohio was the subject of four f01111al and two infon11al enforcement actions 
between July 2004 and November 2007. 

1. 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. 

1. According to the Nebraska Department of Environmental Quality, the Nucor 
Steel plant near Norfolk, Nebraska violated the CAA between May 1995 and 
Februat·y 1999 because Nucor COnSh"llcted a major modification without 
obtaining a PSD pennit. By applying for and obtaining a pennit for a minor 
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modification instead of a PSD pennit, 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 sUlTounding area. To resolve these violations, 
Nucor agreed to pay a $750,000 civil penalty, to contribute $200,000 for a 
supplemental enviromuental project, and to install, maintain, and operate an 
air quality monitoring network in the area. 

J. In 2000, Nucor entered into a consent decree with the U.S. Depaltment of 
Justice, EPA and the states of Nebraska, Arkansas, Utah and South Carolina 
to resolve numerous alleged violations, including violations ofPSD pel111it 
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 
incolTect celtification and failure to submit a revised certification when violations and 
enforcement actions ensned after May 12,2008, fulther 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, ifLDEQ 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 or is not qualified to 
receive the permits. Last, the public should be given an oppOltunity to review and 
conmlent on Nucor's compliance history and LDEQ's determination at a public 
hearing. 

97. 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 shingent than those promulgated by EPA. 42 U.S.C. § 
7412(1)(1). The discretion to detelmine 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 camlOt be BACT ifthere 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 
tec1mology may be ' inherently' lower polluting than other tec1mologies does not end 
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a BACT analysis; nothing in the CAA or PSD regulations indicate that facilities 
utilizing lower polluting tecJmologies 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 Land CCCCe. Nucor may 
not construct -- and LDEQ may not authorize -- the pig iron plant unless 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 Pari 70 Pennit should be revised, for the colce 
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 a 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). 

98. The Part 70 Pemlit should be revised, for the coke battery charging operations, to 
reflect the applicable requirement, in 40 C.F.R. § 63.303(d)(4), that the owner or 
operator shall develop and implement Wlitten procedures for adjusting the colce 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. 

99. The Part 70 Pennit should be revised, for the colce 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 pnshed unless the visual 
inspection indicates that there is no smoke in the open space above the coke bed and 
that there is an unobstructed view ofthe door on the opposite side of the oven. 

100. The Pari 70 Permit should be revised, for the MEROS sinter vent stack, to reflect the 
applicable requirements, in 40 C.F.R. § 63.781 O(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. 

101. The Part 70 Permit should be revised, for the MEROS siuter vent stack, to reflect the 
applicable requirements, in 40 C.F.R. § 63.7790(d) and § 63.7831(e), regarding 
control of oil content in the feedstock or VOC emissions from the willdbox. 

102. The Part 70 Permit should be revised, for the coke quench towers, to indicate the 
sources of "acceptable makeup water" for use in the co Ice quenching operations. 40 
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C.F.R. § 63.7295(a)(2) defines "acceptable makeup water" to include river water, 
st0l111water runoff, non-contact cooling water, scrubber water from coke pushing 
operations, and wastewater that has been treated and complies with the categ01ical 
pretreatment standard. Nucor has conmlitted to zero discharge of wastewater, and to 
reuse all wastewater generated by the facility, but not every wastewater generated by 
the facility wiII be "acceptable makeup water," for example blowdown fi-om the 
MEROS system or blast ful11ace wet scrubbers. The presence of unacceptable 
makeup water, and the plant's commitment to Ie-use all wastewater, creates the 
inference that wlacceptable makeup water may be used in the coke quenching 
operations. To measure and ensure continuous compliance, 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. 

103. The PSD and Part 70 Permits indicate LDEQ's determination that BACT for S02 
emissions from the coke oven flue gas desulfurization stacks should be 2: 90% capture 
efficiency when the 6-month rolling average concentration of sulfur in the coking 
coal is::: 1 %, and 2: 91 % captme 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 Pennit does not incorporate this requirement. BACT is ordinarily 
expressed as a numeric emissions limit, snch 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 ifLDEQ detennines 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 ofmeasmement methodology to a particular emissions unit would make 
the imposition of an emissions standard infeasible. See La. Admin. Code § 
33:III.509(B). LDEQ did not ma/ce any fmdings 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 
S02 emissions should not be expressed as a numeric emissions limit applicable at all 
times. Tlus numeric emission limit should also incOlporate, i.e. be based on, a 
maxinnnn allowable sulfur content in the coal. The numeric emission limit should be 
based on no more than 1.0% sulfm 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 sUlTounding area to unknown S02 emission rates, and will allow continuous 
compliance assurance. Compliance with the enussions linut shonld be based on 
direct measurement, not an estimated control efficiency and a 6-mol1th rolling 
average that calIDO! be lmown lmtil months later. 
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104. As noted in comment 94 above, an entire coke oven battery will vent through the 
HRSG bypass vents dUling 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. DUling an FGD unit 
maintenance event, the coke battery will vent uncontrolled tiuough the five HRSG 
bypass vents a total of 3,762.45 pounds per hour S02, 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 S02, 
PMIO 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 teclmologies 
to reduce emissions during FGD maintenance events. The economic feasibility 
analysis for teclmically feasible control options should be based on the total cost to 
remove pollutants from tile coke oven exhaust, not the cost to remove the incremental 
emissions during HRSG and FGD maintenance events. 

105. The Environmental Assessment Statement should address Nucor's decision to 
relocate a state-of-the-att, "clean" direct reduction iron ("DRI") facility from 
Convent, Louisiana to Trinidad, atId less than three years later replace the Convent 
DRI facility with a much, much dutier uItegrated pig iron facility with coke ovens 
and blast fumaces. American Iron Reduction constructed the Convent DRI facility in 
1997 and statted production in 1998. The plant was located southeast of Rome ville, 
less than one-half mile from the proposed Nucor pig iron propelty. The facility had a 
capacity of 1.2 million tons ofDRI per year, and was permitted to emit 79.01 TPY 
PMIO and 28.52 TPY S02. See PSD Pennit No. PSD-LA-596(M-I). Nucor's 
proposed pig iron plant will produce five tunes as much iron but will emit 21 times 
more PM10 and 175 times more S02 than did the DR! facility. After moving the 
Convent DR! production equipment to Trinidad, Nucor expanded the capacity of the 
facility 1;-0111 1.2 million tons per year to 1.6 million tons per year. As recently as 
November 3, 2008, Nucor appeared at an industry conference, Scrap Substitutes & 
Alternative lronmaking V, to boast about the money Nucor saved by relocatlllg the 
Convent DRI production equipment to Trinidad, and the production records set by the 
Trinidad facility. The "IT Questions" require LDEQ to evaluate altemative locations 
and processes for a new facility. Nucor found an alternative location for the clean 
DRI process -- Trinidad -- alld all altemative process for Convent, but this integrated 
pig iron process is two orders of magnitude diltier than the DR! process that Nucor 
took out of Convent. TillS is not the diI·ection LDEQ should take to fulfill its role as 
the public trustee for the envimnment. 

lOS. 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 exceedatlCe of an NAAQS or PSD increment because, among 
other tilings, Nucor did not include maintenance emissions from the HRSG bypass 
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vents.3 During a November 17, 2008 conference with EPA and LDEQ, Nucor 
committed 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 cormnent period for FWS, EPA and the public to evaluate 
the revised air quality impact analyses, the revised air pelmit application, and the 
preliminary detemlination. 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 increment. 42 U.S.c. 
§ 7475(a)(3); 40 C.F.R. § 52.21(k); La. Admin. Code § 33:ITI.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 pennit 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, altematives thereto, control technology requirements, and 
other appropriate considerations." 42 U.S.C. § 7475(a)(2); La. Admin. Code § 
33:ITI.S09(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 COl11111ents on 
the revised air quality impact analyses that takes into acconnt all pelmitted 
maintenance emissions or the model input and output files that support the air quality 
impact analyses for the Mill. LDEQ should malce all air quality impacts of the Mill, 
including the revised air quality impact analyses that talee into account all 
maintenance emissions and all model input and output files supporting the ail: 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 pnblic hearing to present written or oral COn1111ents. 

106. As discussed in Zen-Noil's comments 8-10 snbmitted to LDEQ on November 24, 
2008, Nucor did not properly quantify emissions of several toxic air pollutants, 
inclnding 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 conunent and 
at least 30-days notice of a public hearing before granting approval for construction 
or issuing any pennit that would allow the constlUction of the sources that will emit 
these compOlmds. La. Admin. Code § 33 :][1.51 09(D). 

l The FWS comments are found beginning at EDMS document #3873 15 75 in the public record, The EPA 
conIDlents are found beginning at EDMS document #39219904 in the public record. It is noteworthy that the 
FWS conunents were embedded In a set ofume1ated documents in EDMS and that LDEQ did not post the EPA 
comments to EDMS for over a month. 
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107. Carbon monoxide gases generated dming operation ofthe blast furnace may not be 
emitted unless they are bUl11ed in a direct-flame afterbul11er or are controlled by other 
means as is approved by LDEQ. La. Admin. Code § 33 :IILI 703(A). The Part 70 
Permit indicates that combustion of carbon monoxide gases generated during 
operation of the blast ful11ace in the top gas boilers (emission sources PWR-IOI to 
PWR-I08) is approved by LDEQ. Only a fraction of the carbon monoxide gases 
generated during operation of the blast ful11ace are burned in the top gas boilers. The 
remainder are bUl11ed in the hot blast stoves (STV-l0l and STV-201) and the flam 
(STV-l02 and STV-202). The hot blast stoves and flare are not "direct-flame 
afterburners." The Part 70 Pelmit 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 detennination othelwise. 

108. The emission standards for sulfur dioxide apply to "all ... single point sources that 
emit or have the potential to emit S tons per year or more of sulfur dioxide into the 
atmosphere." La. Admin Code § IS02(A)(3). For any single point source that has the 
potential to emit 5+ tons per year of S02, it is unlawful to discharge gases containing 
greater than 2,000 ppm S02, averaged over three hours, or auy applicable NSPS or 
NESHAP standard, whichever is more stringent. § IS03(C). "Single point sources 
that emit or have the potential to emit less than 2S0 tons per year of snlfur compoULlds 
measlLl'ed as sulfur dioxide may be exempted from the 2,000 ppm(v) limitation by the 
administrative authOlity." !d. The facility must demonstrate at least initial 
compliance according to established methods, § IS03(D). The facility also must 
install, calibrate, maintain and operate a continuous emissions monitoring system to 
demonstrate continuous compliance, § 151l(A), except for single point sources that 
have the potential to emit less than 100 tons per year of sulfur dioxide. § ISll(D). 

The coke pushing operations (COK-l 02 and COK-202) each have the potential to 
emit 84.S TPY ofS02. The cast house dust collectors (CST-lOl and CST-201) each 
have the potential to emit 7S.8 TPY of S02. The hot blast stove common stacks 
(STV-IOI and STV-20l) each have the potential to emit 61.1 TPY ofS02. LDEQ 
has not made a determination to exempt any of these sources fi"om the 2,000 ppmv 
S02 concentration limitation in § lS03(C), and it would be inappropriate to do so 
given the overall emissions of S02 from the facility. The Pari 70 Permit shonld be 
revised for each of these emission sources to reflect the S02 concentration limitation 
and initial compliance detelmination applicable requirements in § IS03. 

The coke battery FGD stacks (COK-lll and COK-211) each have the potential to 
emit 1,342.68 TPY of S02. The HRSG bypass vents (COK-IOS to COK-I0 and 
COK-20S to COK-209) have the potential to emit 108.4 TPY over a 12-day ulll1ual 
maintenance shutdown, and IS3.S6 TPY if the annual FGD maintenance shutdoW11 
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 S02. The topgas boilers (PWR-lOl to PWR-108) have the potential to emit 342 
TPY ofS02; there is no federally enforceable limitation on what fi'action 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 ofS02. The MEROS system sinter vent stack (SIN-lOl) 
has the potential to emit 361.14 TPY ofS02. 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 sonrces fi'om the 2,000 ppmv S02 concentration limitation in 
§ 1503(C). Anyway, it would be inappropriate to do so given the overall emissions of 
S02 fi'om the facility. The P31t 70 Pemnt should be revised for each of these 
emission sources to reflect the applicable S02 concentration limitation and initial 
compliance detennination applicable requirements in § 1503 and the continuous 
monitoring system requirements in § l511(A). 

Please feel fi'ee to contact me should you have any questions. 

Sincerely, 

~~~/~ -

John Williams ('~) 
President, Zen-Noh Grain Co~uration 



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

NUCOR STEEL LOUISIANA 

AI Number 157847 
I'ermit Number 2560-00281-VO alld PSD-LA-740 

Acth'ity Number PER20080001 alld PER20080002 

THIRD AFFIDAVIT OF DR. PAOLO ZANNETTI, QEP 

I, Dr. Paolo Zannelli QEP, state, 

I. Based on my continuing J"c!vie\v of available documents and the eiecl ronic air 
di spersion modeling files pcnaining to the air permiuing oftlle Nucor Steel Louisiana 
(hereafter Nlicor) proposed pig iron mamrfacturing faci lity in St. James POl'ish, 
Louis'iana, in my opb\ion: 

a) Nucor failed to follow stalldard practices of air pollution dispersion modeling 
profcssionnJs regarding the structure nnd disclosure of their dispersion modeling 
input/output (1/0) tiles. This makes it difficult to readily vcrify the results Nueor 
presented in their September II air quality impact report. 

b) Nueol' failed to include a significant number of PMIO fugitive emissions and 
PM I 0, SO, and lead mnintenance emissions in their modeling. Because of these 
omissions, the public, LDEQ and EPA cannot reliably determine whether Nucor's 
emissions will callsc 01' contribute to an exceed .. ,ce of a NAAQS 01' PSD 
increment. 

2. The public hem'ing for Nucol"s pem1itting effort was on November 20, 2008 . The 
deudline for wrillen public COmmelll' was on November 24, 2008. As mentioned in 
my JiTS! two affidavits, we did nol have air dispersion modeling files prior to these 
dates to check Nucol"s air dispersion mOdeling, although tbese mes were first 
requested on November 6, 2008 . 

3. We have siuce received the mOdeling files Ihatwel'e provided to LDEQ by Nncor as 
ofNovcmber 2008. These files are contained on three CDs: 

• May 2008 air permit modeling tiles (CD1) 

• August 2008 air permit modeling files (CD2) 

• September 2008 ail' permit modeling files (CD3) 

CD I contains the modeling 1/0 files for Nucol"s May 2008 Inil'i(ll Tille 70 Air 
Permit Report. The existence of this CD was noted in Appendix F-3 of this report. 
CD2 and CD3 contain the modeling 1/0 files relating to the results presented in the 
September I I, 2008 "Addendum No.2" letter from Nucor to LDEQ. The existence 
of CD3 was nOl'ed in Appendix F of this leller, however the existence of CD2 was 
not mentioned in this leller in any pubUcly available document we have examined. 
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4. In Class II NAAQS and PSD ni l' permit modeling, n complete nil' disper,ion permit 
modeling consists of modeled concentrations frol11 two groups of emission SOllrCcs. 
The first are the emission sources of the new facility applying for permit. The second 
are the emiss ion sonrces from surrounding faci lities. The model jnput file must enable 
Lhe reviewer, tlpon re-running tile model, to omput both the pollutant concentrations 
due to the new facility alone and due to all sOurces collectively at all receptors il; the 
modeling domain for the entire time period of interest (usually five years). This wi ll 
enable the reviewer to determine whether the new /acilil,l"S c(JlUriblltion to the total 
cOncentration cxceeds the "Level of Significant Impact" at receptors where the tOlcd 
concentration (}xceeels an NAAQS or PSD increment'. The modeling I/O filcs 
submitted by the llew fHciliTy must enable its contribution to any NAAQS or PSD 
exccedanccs ('0 be verified by the re\liewcl' without additional calculation . 

5. My "ssoc iatcs and T have reviewed thc modeling files provided by Nucor to LDEQ. 
The Ntlcor emission sources and rates were revised by Nucor in September :W08, 
after Nucor's origina l May 2008 modeling meso No single modelulg file providcd by 
Nucor, 110WCVCJ, accounts for the surrounding thciliry em issions and the revised 
cmission mtes nsed by Nucor in September 2008. Instead, 'he CD2 and CD3 
modeling input files con lain only the revised N\lcor emission sources mul rates. The 
emission sources for surrounding facilities are only contained in the original CD I 
modeling input files. 

6. The standard practice among air dispcrsion modelers is to include all the emission 
sources - the permitted fociHty emissions and the surrounding facility emissions - in 
a single input file. Nucor 's failure to follow the swndard practice makes it di fticult for 
even a dispersion modeling cxpcrt ro readily verify the resu lts Nueor prescnted ill 
'heir September I I air qual ity impact report. 

7. The fo rm of the modeling 110 fil es provided by Nucor is therefore inappropriate for 
public review and eommenl under PSD. 

S. Futlll'e submissions of modeling results and their con esponding 1/0 files by Nucor 
should be contained in a singlc complete report containi ng all ncccssary modeling 
results, and on a complete CD (or CDs) in which all input files contain both the 
appropriate Nucor and sUlTounding facility sources. 

9. Many PM and PM I a fugitive somce emissions arc not included in Nucor's modeling, 
including the dock loadillg/11nloadillg gantry cranes (sources DOC- 10 I and DOC-
102), paved and unpaved roads (sources FUG-IO I and FUG-I 02), various conveyor 
fugitives (FUG- l 03), one! coal, iron ore, flux, pig iroll) granulated slag, sintcr, coke 
breeze and mi 11 scalc storage piles (sources PI L-I 0 I to PI L-I 08). This omission leads 
lO significant undereslimation of PM I 0 emissions and downwind concentrations. 
Fllgitivc emissions nre released neal' ground level ar practicaliy zero verticnl release 
velocity, and therefore settle relat ively close to the emilling facility. This will caUSe a 
pollution impact, which could be significant, at the Zen Noh grain export fac ility 
because Zen Noh is ndjllcenl' to and often downwind ofNucor. Becnuse of the lack of 

I The vahlc oflhc NAAQS loilandnnl, the PSD !l:tnndnrd amI Level ~)rSignific ,nlllmpacl arc listed fot" cClch 
eri te ri n IIi )" pollutolll in Tobie 2~ I of the LDEQ Air 'Mod~ling Guichmce docmnelll "Air Quality "'lodcl ing 
Procedure", Louisiana Department ofEnvironmclllal Qualily, August 2006. 
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fugitivc PM I 0 sOllrces in Nucor's modeling, the public, LDEQ unci EPA cannot 
reliably determine whether Nucor's emissions will Cflw:e or contribulc to an 
exceed.nce of n PM I 0 NAAQS or PSD increment. 

10. Emissions from coke oven HRSG by-pass vents werc 'included in the May 2008 
modeling analysis, but were not included in the September 2008 air qnality impact 
analysis. Only the surrounding facility emissions from the May 2008 analysis were 
used in the September 2008 analysis. Furthennorc, emissions from coke ovens during 
rGD maintenance events were never included in any of Nllcor's modeling analysis. 
These omissions lead to significantunderestimatioll of SO" PMIO and lead emissions 
and downwind concentrations. Maintenance emissions are lorge becnusc they are 
uncontrolled by pollution control cquipmclIt. These emissions will cause an Hir 
pollution impact, which could be significant, at the Zen Noh groin export facility 
becmlsc Zen Noh is adjacent to and often downwind ofNucor. Because of the lack of 
complete and up-to-dale inclusion ofmaintenatlcc emissions in Nllcor's modeling, lhe 
public, LDEQ and EPA cannot reliably delermine whether Nucor's emissions will 
cause or cOl1lribute 10 an exceedance of " SO" PM I 0 Or lead NAAQS or PSD 
increment. 

J hereby ccrlif)1 under pennltics of pel jury thM the foregoi~-C.J rcscntatjons arc trLle to 
the best of my knowledge. . )0. 

~ ~~ _22._. J#.I'. ~0:''1 .. _____ < _ _ ..?tI ~ , 
Date Dr. Paolo Zannelli, QEP 

State ofCalifom;u, Co:mty of Alameda 
StdH:crlbcd :lml!:wQm It' (or .. r!irn;~) hcrore- nlooilihis 

'22...,dny of J~ '. 2Q~lhY.-l:Q..oLQ.._~ 
~a.:o·l:\.i&--l:±.I._~. __ ....• ,"== .t""",Mly­
hi('!wll IQJJ11! or rwwid 10 ml' (In lit~ bRSi~ (IfslIlis(uclory 
c\,jclcnee 10 be {he pnson(s} Wh0 1lpP(;;1rcd before me. 

Prc·sident, EnviroComp Consulting, Inc. 

"-r .-~""~~~R:-:;UT::-A C~j.j.w·DHARI "J' 
:. . _ ..• - . COIlI.I.11 1139217 to 
IJ" ,;: i U0111R1 PUSl1C.CitlifORlII" .... 
:'1 . ~'" Cli'jll1T Of AU.Jt::OI. ,,; 
1~..-L"I.' 1,\1 CG1!.1 , E~'.J~,26. 2009 i 
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PACK, DELAUNA 

From: DUTCHESS Mark IMark.Dutchess@hamonusa.com) 

. Sent: Saturday. May 12. 2007 11 :42 AM 

To: ALLEN , CHRISTOPHER P 

Cc: PACK, DELAUNA; MOAEY, STEVEN A; WIDICO Michael; PETEAS James;. MENEZES Vivek 

Subject: AE: Typical Maintenance lor the Hamon FGD System 

Dear Chris 

Based on HAC's exterisive installed base '01 wet and dry Flue Gas Desuifuri~atlon systems, HRC typically takes its core operation 
arid maintenance exper!~nces and recommendations ~..r)d customizes those requirements for each new project's O&M Manual. 
This approach allows HRC to adjust luture projecllnstructions for lessons learned from prior good and bad experiences and 
allows tile operator to optimize the pertormance and service life 01 the equipment. Underlining this philosophy Is the basic 
concept that aU mechanical'systems requi re routine inspection and maintenance servIces in order 10 achieve the maximum 
reliability for each facility's operating conditions. 

As we have discussed on numerous occasions over the past.four (4.) years, the process and operating conditions encountered by 
the emissIons control system installed on a heat recovery coke facility are very a-typical of those experienced at other applications 
such as on conventional coal fired boilers. Coke oven facilities of this type exhibit 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 significant variances in cyclic load conditions on a 24fT basis with swings in gas temperatures and flow rates 
and aold gas concenlratlon levels. The presence of abnormally high levels of 803 and HCI acid gases in addition to S02 requires 
special aHention towards monitoring of eqUipment for corrosion and unexpected by-product build-up and deposits. 

·In particular, HRC's experience at the Indiana Harbor HRCF and similar albeit not quite as severe applications on municipal solid 
waste incinerators, indicate that the presence of high levels of Hel in the gas stream produce a tendency for enhancl3d intemal 
corrosion problems and aiso oy:product dropout and depos~s. Dropout material which takes place during the swing load 
opera,tion i~ especfall~i problematic bec;luse of the: hygroscppio natur~ of the Calcium Chloride - ·CaCI2 - reaction by-proauct · 
which is formed. Unlil<E:! conventional coal fired DFGD installatiorjf, where coal fly ash dropout is light and easily re-entrained at 
design gas floW velocity, this CaCI2 material readily c.reates hardened deposits which are not re-entralned in the gas stream as 
gas flow rates increase. Overtime these deposIts can ·alter the gas flow distribution exacerbating the dropout problem and 
eventually restricting the internal ductwork gas flow which will lead to other operating problems, incll1ding reductions in 802 
removal efflclen<?y. . 

DFGD systems are designed for routine ~alntenance of critical operating components while thf;) flue gas production process 
remains on-line; i.B. rotary atomiz.srs can ·be exchanged on line; filter bag~ and cages can be Inspected and replaced when 
nec8ssB.ry, 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-producfdropout and depOSits can only be det~rmined by performing a complete in ternal inspection when 
,he' FGD system is removed from service. 

For a coal fired power plant DFGD installa1ion, this internal inspe¢lon is 1yplcally conducted on a yearly basis during annual plant 
outages. However, In between thesa annual outages, quick inspections are often performed during unexpected plant (arced 
outages, particularly If known problems exist within an operating system. And, in the extreme where a major malfunction occurs, 
the complete power generation system can be temporarily shut down to facilitate emergency inspections and repairs. Over the 
past 25 plus years of DFGD system operation, these procedures have worked well for the much less challenging coal fired 
applications. 

. . 
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Recognizing the extremely challenging service ehcountered by the DFGD: system on coke oven· emissions· treatment, HRC 
endorses a very aggressive preventative maintenance 'program for this typ,e of eqUipment. This preventative maintenance 
progr.am should be geared to producing optimum performance for the remainder of the operating year, and maximum the effective 
service life of all components. HRC's recommendations include semi-annual and annual complete internal inspections. The . 
semi-annual outage should encompass a minimum of one (1) or two (2) days tQ confirm proper operation, resolve sma11 operating 
issues, and develop service plans lor the annual outage time. The annual outage would likely encompass two (2) ,to five (5) days 
to perform a thorough internal inspection and complete maintenance work identified earlier·or at the time.of the out~ge. 

Again, HRC views these planned outage events as realistic preventative maintenance procedures sp~cific to this unique 
application which will maximum the overall operation and emissions performance 01 the DFGD system throughout lis long service 
life. ' ' 

Please give me a ring to di~cuss these recommendations at your earliest convenience. 

Best regards, 

Marl( 

Mark S. Dutchess 

Haf!l~n Research~Cottrell, Inc. 

542 C~!11berland Street 

Suite 1 E 

Lebanon, PA 17042 

Telephone: 717-274-7188 

Mobile: 717-507-7293 

FAX: 717·274·7085 

From: ALLEN, CHRISTOPHER P [malfto: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 liamon FGD System 

Marl(, 

5/1412007 



217/782-2113 

CONSTRUCTION PERMIT - PSD APPROVAL 
NESHAP SOURCE - NSPS SOURCE 

PERMITTEE 

Gateway Energy & Coke Company, LLC 
c/o SunCoke Company 
Attn; Delauna Pack 
Parks ide Plaza 
11400 Parkside Drive 
Knoxville, Tennessee 37934 

Application No.; 06070020 
Applicant's Designation: 
Subject: Heat Recovery Coke Plant 
Date Issued: March 13, 2008 
Location: Edwardsville Road, Granite City 

I . D. No.: 119040ATN 
Date Received: July 11, 2006 

This Permit is hereby granted to the above-designated Permittee to CONSTRUCT 
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 subject to standard conditions attached hereto and the 
following special condition(s): 

In conjunction with this permit , approval is given with respect to the federal 
regulations for Prevention of Significant Deterioration of Air Quality (PSD) for 
the above referenced p~oject, as described in the application, in that the 
Illinois Environmental Protection Agency (Illinois BPA) 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. 
~, the federal regulations promulgateq t .hereunder at 40 CPR 52 . 21 for -­
Prevention of Significant DeteriOl:;ation of Air Quality (PSD), and a Delegation 
of Authority agreement between the United States Environmental Protection Agency 
and the Illinois BPA for the administration of the PSD Program. This approval 
becomes effective in accordance with the provisions of 40 CPR 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. 
Acting Manager, Permit Section 
Division of Air Pollution Control 

ECE,JMS,jWB 

cc: Region 3 
Lotus Notes 
CES 

Date Signed: 

j(P 
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1. 0 LIST OF ABBREVIATIONS AND ACRONYMS COMMONLY USED 

BACT Best Available Control Technology 
CAAPP Clean Air Act Permit program 
CFR Code of Federal Regulations 
CO Carbon Monoxide 
decm Dry Standard Cubic Meters 
decf Dry Standard Cubic Feet 
F Fahrenheit 
gr Grains 
H2 SO4 Sulfuric Acid 
HAP Hazardous Air Pollutant 
hr Hour 
HRSG Heat Recovery Steam Generator 
IAC Illinois Administrative Code 
LD. No. Identification ~umber of Source, assiqned by Illinois EPA 
Illinois EPA Illinois Environmental Protection Agency 
LAER Lowest Achievable Emission Rate 
Ib POWld 
mq Milligram 
rno Month 
mmBtu Million British Thermal 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 
PM10 Particulate matter with an aerodynamic diameter less than or 

equal to a nominal 10 microns as would be measured by 
applicable testing or monitoring methods 

PM2 •5 Particul~te ma~ter with an aerodynamic diameter less than or 
equal to a nominal 2.5 microns as would be measured by 
applicable testing or monitoring methods 

PSD Prevention of Significant Deterioration (40 CFR 52.21) 

scf Standard Cubic Feet 
scm Standard CUbic Meter 
SO, Sulfur Dioxide 
USEPA United States Environmental Protection Agency 
VOM Volatile Organic Material 
Yr Year 
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A. Doors : The pressure in each oven or in a 
common battery tunnel shall be maintained at a 
negative pressure consistent with the NBSHAP 
for doors. 

B. Charging: 
controlled 
consistent 
operations 

charging operations shall be 
by a baghouse with traveling hood 
with the NESHAP for charging 

(See also Condition 4.1.3-1(b).) 

C. Pushing: Pushing operations shall be 
controlled by a mobile hood with a multicyclone 
consistent with the NBSHAP for pushing 
operations. (See also Condition 4.1.3 - 2 (a) .) 

D. Coking: Combustion gases from the coking 
process shall be routed to the HRSGs controlled 
by the spray dryer/fabric filter system, except 
(l) during inspection and maintenance of HRSGs , 
which shall comply with Condition 
4 . 1.5(a) (i) (D) (1) below , (2) during illBpection 
and maintenance of the spray dryer/fabric 
filter 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 system , shall not exceed 
1872 stack-hours per 12-month rolling period 
(average 312 hours for the six waste heat 
stacks). These bypass periods and appropriate 
operation during periods of bypass shall also 
be addressed by the Startup Shutdown and 
Malfunction (SSM) Plan required for the plant 
by 40 CPR 63 . 6(e) . 

1. Combustion gases shall not be vented to 
the waste heat stacks for more than 192 
hours per cal endar 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. combustion gases shall not be vented to 
the six individual waste heat stacks 
during inspection and maintenance of the 
spray dryer/fabric filter system for more 
than 120 hours per calendar year . During 
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this period , the charge rates to the 
ovens shall be reduced in accordance with 
the SSM Plan, which at a minimum shall 
provide that the average charge rate 
shall be no more than 42.5 tons wet coal 
per oven. 

E. The fi l ter material in the filter system for 
the main stack shall be a membrane material, 
micro-fiber material , micro-fiper 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 shal l also have been 
demonstrated to provide greater than 99.99 
percent reduction in emissions of filterable 
PM2 . 5 or such better performance as the 
manufacturer will warrrant, as determined by 
the "Generic Verification Protocol for Baghouse 
Filtration Products , If as used by USEPA's 
Environmental Technology Verification program 
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. 

F. Quenching: Quenching oper ations shall be 
controlled by a baffle system and clean quench 
wat er consistent with the NESHAP for quench 
operations. (See also Condition 4.1.3 -2 (b) .) 

ii . BACT/LAER Emission Limits 

A. Emissions of particulate matter (filterable and 
condensable) from the charging baghouse shall 
not exceed 0.016 Ib/ton of coal charged. 

B. Emissions of particulate matter (filterable and 
condensable) from the pushing multicyclone 
shall not exceed 0 . 08 lb/ton of coke pushed. 

C. Emissions of particulate matter from the main 
stack (coking baghouse) shall not exceed 0.0050 
gr/dscf (filterable only) and 0.0110 gr/dscf 
(filterable and condensable). 

D. Emissions of particulate matter (filterable and 
condensabl e) during bypass of the spray 
dryer/fabric filter control system shall not 
exceed 0.08 gr/dscf. 



REVISED AIR QUALITY DISPERSION 
MODELING FOR THE PROPOSED 

SUNCOKE ENERGY MIDDLETOWN COKE COMPANY 
MIDDLETOWN, OHIO 

Prepared for: 

SunCoke Energy 
Park,ide Plaza 

11400 Parkside Drive 
Knoxville, TN 37934 

Prepared by: 

URS Corporation 
1093 Commerce Park Drive, Suite 100 

Oak Ridge, Tennessee 37830 
0711211 

July 2008 
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Updated Ohio EPA Required Modeling for MCC 

A netting analysis was perfonoed 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, NOx 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 
I p.g/m3 to determine whether the MCC sources could cause or contribute to a violation of the 
NAAQS. Similarly, the impacts ofHCI and Hg were compared to the respective MAGLCs. 

MCC 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 perfonoed 
at the facility, other operating modes increase emissions of some pollutants. These were 
considered for the dispersion modeling and are described below as Cases I through 3. 

Case I - One of the five individual waste heat stacks may be open up to 10 days/year for 
maintenance of the HRSG. Case I emissions correspond with maximum production and 
HRSG maintenance. 
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. 
Case 3 - The spray dryerlbaghouse 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 dryerlbaghouse maintenance, and charging 75 ovens per day. 

NOx was modeled on an atulUal basis assuming that both HRSG maintenance and spray 
dryerlbaghouse maintenance occurred during the year. HCI and Hg were modeled in the HRSG 
maintenance mode with maximum production (Case I) and the spray dryerlbaghouse 
maintenance mode with the maximum charging situation (Case 3). The modeled MCC emissions 
inventory is tabulated in Table I. The maximum short-teno emission rates shown in Table I 
(Case 3) were based on the few days per year period when maintenance and inspection of the 
spray dryerlbaghouse 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-teno 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-teno impact can be evaluated. 

The NOxmodeled concentrations were converted to downwind N02 concentrations for 
comparison with the standards and significant impact levels using the Ambient Ratio Method 
(ARM) value of 0.75. 

2 July 2008 
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