SHOLTES & KOOGLER, ENVIRONMENTAL CONSULTANTS

1213 N.W. 6th Street Gainesaville, Florida 32601 {P04) 377-5822 D E R

SKEC 124-85-01

April 2, 1986

Mr. Clair Fancy

Florida Department of Environmental Regulation
Northwest District Branch Office

Twin Towers Office Bullding

2600 Blair Stone Road

Tallahassee, Florlda 32301

Re: IMC, Incorporated - New Wales Operation
Polk County, Florida
Constructlon Permit Appllcation to Increase
NOx Emissions from the No. 2 DAP Plant

Dear Mr. Fancy:

Enclosed are four copies of a constructlion permlit application
submitted on behalf of IMC, incorporated - New Wales Operation (IMC)
requesting an increase In the nltrogen oxldes emissions |imit on the
No, 2 DAP plant. Also enclosed are four coples of an attachment
package to the application and the permit fee of $1000.00.

The No. 2 DAP plant was originaily permltted in 1980. Emission
measurements conducted on the plant In May and August of 1985 showed
nitrogen oxides emissions In excess of the permitted emission rate. A
subsequent Investigation of the matter resulted in the conclusion that
there is no practical, cost effective means of reducing these
emissions. IMC therefore, is submitting this application as a request
to Increase the nitrogen oxides emissions [Imit on the plant. The
applicatlon includes the results of the investigation into control
alternatives and a summary of niltrogen oxides emission data col lected
from other sources.

Dispersion Modeling, Air Quality Monitoring, Emission Measurements, Meteorological Studies, Control Systems Design, Centrol System Evaluation,
Envirenmental Impact Studies, Noise Surveys, Radiological Studies, Instrumentation for Control Systems, Instrumentation for Environmental Monitoring




If there are any questions regarding this application or If
additional Information Is required fo support our request, please do
not hesitate to contact me.

Very truly yours,

SHOLTES & KOOGLER,
ENV IRONMENTAL CONSULTANTS

. M,Wﬁ /{m«g@@
John B, Koogler, Ph.D., P.E.

JBK:pdt
Enclosures

cc: Mr. Wiilard Hanks (w/enc)
Mr. J.M, Baretinclic (w/enc)
Mr. A.L. Girardin (w/enc)
Mr. W.C. Thomas (w/enc)
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AC33-11907 1

STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

ST. JOHNS RIVER o DER 208 Garan

DISTRICT P ) venne
;’."__57 ... VIGTOALA J, TSCHIMKEL

3319 MAGUIRE BOULEVAARD =¥ APR 3 1985 SECAELTARY

3UITE 232

RN X
f K
OALANGO, FLORIDA 128032 f % # ALEX SENKEVICH
\\\'ﬁ~—”/// ] DISTRICT MANAGE A

=27 BAQM

APPLICATION TO OPETAYEY/CONSTRUCT AIR POLLUTION SOUBCES

SQURCE TYPE: _DAP Fart:lizar Plant [x] Newl [ ] Exiscingl

APPLICATION TYPE: (X] Constcruczion [ ] Cperation [ X Modification

Internaticnal Minerais & Chemical Corp.

COMPANY NAME: Neow Wal=33s Qosrations COUNTY: Pallk

'

Identify the specific emission point source(s) addressed in this application (i.e. Lime

Kila No. 4 with Venturi Scrubber; Pesgking Unit No. 2, Gas Firad)

SOURCE LOCATION: Streset SE /40 at Countvy Line Road

No. Z2 DAP Plant

City SW of Mulberry

UTY: Eastc  t17) 356.6 km Norzh 3078.9 km

Latizude 27 * 49 '56.4 "™ Longicude 82 * 2 ' 59.9"W

APOLICANT NAME AND TITLE: John A. Brafford, Vic2 President & Ganeral Managar

APPLICANT ADDRESS: Post Office Box 1035, Mulberry, Florida 33360

*Attach lefter of authorization

SECTION I: STATEMENTS BY APPLICANT AND ERXGINEXER

APPLICANT . .
Intfernational Minerals &

I am the undersizned owner or authorized rapraseatazive* of Chemical Corp/New Walss
. . . ) ) Cperations
I certify that the szatzments made in this application for a Construction

permit are ctrue, correct and ccmplats to the best of my knowladge and SelieI. Furcthe
1 agree to maintain and operate the pollution c¢oatrol sourze and poliliution <9a:lr
facilicies in such a manaer as to comply with the provision of Chapter 403, Florl

Statutes, and all the rules and regulacions of the department aud revisions cheraol,

alseo uaderstand that a permit, if granted by the department, will be non-transferabd
and I will promptly notify the department upon sale or legal transfer of the germicec
establishment.

John A.fBrafford, Vice Pres. & Gen. Mar.

Nazme aad Title (Flease .ype)

Dal:e:jrél—cf’é Telephone No.(813) 428-2531

PROFESSIONAL ENGINEER REGISTERED IN FLORIDA (where required by Chapter 471, F.S.)

This is to certify that the engineering features of this pollution control project ha
been desipnedlexanined by me and found to be in conformity with modern engineerir
priaciples applicable to the treatment and disposal of pollutants charactarized in et
permit applicacion. There is reascnable assurance, in my professional judgment, th:

l See Florida Administrative Code Rule 17-2.100(57) and (104)

DER

Form 17-1.202(1)
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the pollution control facilities, when properly maintsined and operated, will discharge
en effluent that compliee with all applicable statutes of the State of Floride and the
rules and regulations of the department. It is alaso agreed thst the undersigned will
furnish, if euthorized by the owner, the applicsnt » sst of inetructions for the proper
meintanance and operation of the pollution cantrol fagilities and, if mpplicable,

pollution sources. "ﬁi:;f;

John B. Kopgle en.0. P/
ka// Nﬂﬁ( {Please Type)

Sholtes & Keogler, Environmental Consultants
Company Nace (Please Type)

1213 NW 6th Street, Gainesville, Florida 32601
Mailing Addreas (Please Type)

12925 Date: 4/1/86 Telephona No._ (904) 377-5822

Florida Registration Nog.

SECTION 11: SGENERAL PROJECT INFORMATION

A. Describe the nature and extent of the project. Refer to pollution control eguipaent,
and expscted improvements in source performance as & result of installation, State
whether the project will result in full compliance. Attach additional sheet if
necessary.

A construction permit application to increase the permitted nitrogen oxides emissions

limit of the No. 2 DAP plant from 8.& pounds per hour and 0.21 pounds per million BTU

to 42.0 pounds per hour and 1.0 pounds per million BTU. There will be no change in

the emission rates of other pollutants, in plant production capacity or ip the physical
structure of the plant.
B. Schedule of projsct covered in this epplicetien (Construction Permit Application Only)

Start of Construction NA Cospletion of Construction NA

{(No Construction is mecessary; application is for change in emission rafe only.)
C. Costs of pollutian control system{s)t (Note: Shaow breakdawn of estimated caats only
for individusl componentsa/units of the project serving pollution control purposes,
Information on sctual coets shall be furniahed with the spplication for operastion
permit.)

$7,285,537 - Total scrubber package, including pond water line for fail gas

scrubber.,

D. Indicate sny previous DER permits, orders and notices sssocisted with the emisajon
point, including permit issuance and expiration dates.

AC53-23546 issued 5/5/80 and extended through 6/30/86.

OER Form 17-1.202(1)
Effsctive October 31, 1982 Page 2 of 12




E. Requeated permitted equipment opecuting time: hre/day_24 | days/wk___7 ; wke/yr 52

Af power plant, hra/yr t 1f seascnal, describe: Annual operating factor

for the plant will not exceed 0.95

F. If this la a new sogurce or asjor modification, answer the following questions,
{(Yes aor No) .

1. 1Is this source in & non-attsinment srea for a particular pallutant? NO
a. If yos, has "offset™ bhamn epplied?
b, If yox, has “"Lowoast Achlevable Emission Rate”™ been appllied?
e. If ysa, list non-attainment pollutants.
2. Does best available control technology (BACT) apply to this source?
If yes, ses Sectiaon YI. YES
3. Does ths State "Preventicn of Significent Detarioriatian® (PSD)
requiresaent apply to this source? If yes, sese Sectlons VI and VYII. YES
4, Do "Standards of Performance for New Stationary Sources™ (NSPS) YES (1)
apply to this source?
5. Do "Nationsl Eaisslan Standards for Hezsrdous Alr Pollutants”
(NESHAP) apply to this saurce? NO
H. Do "Reascnably Avallable Cantrol Technology® (RACT) requirements soply NO

to this source?

.. [f yea, for what pollutanta?

b. 17 yes, in addition to the information requlired in thls forn,
any information regquested in Ruyle 17-2.650 msust be sybmitted.

Attach all supportive infaormetian reletad to any answer of "Yes™. Attagh any justifi-.
cation far any answar of "No" thst mlght be conaidered questionable.

(1). NSPS applies to fluoride emissions from a DAP plant. The emission rate
increase addressed in this application applies only to nitrogen oxides.

DER Faorm 17-1.202(1)
Effective Octaber J1, 1982 Page 3 of 12



AIR POLLUTION SODURCES & CONTROL DEVICES (Other then Incinerstors)

SECTION I11:
A. Raw Materials and Chemicale Used in your Process, if applicable:
Contaminants Utillzation
Description Type X Wt Rate - lba/hr Relate to Flow Disgram

Phosphoric Acid F 2 137,000 Reactor/Granulator
Ammonia None - 53,000 Reactor/Granulator
H2504 None - 2,800 Reactor
8. Process Rate, if applicable: (See Saction V¥, Item 1)

1. Totsl Process Input Rate {lbe/hr): 295,000

2. Product Welilght (lba/hr): 280,000 as DAP
€. Airborne Contsminants Emittad: (Information in thia table must be submitted for each

emiesion peint,

use additional sheets as necesssary)

Allowad? j
Emisaiond Enission Allawable? Potentiael? Relate
Name of Rate per Esiasion Emisaian to Flow
Contaminant Maximum Actual Rule lba/hr Tiyr Diagram
i lbs/hr T/yc 17-2 ibs/hr
Part.Matter{l 28.1 116.9 BACT 28.1 NA(Z) Stack
S0, (1) 44.0 183. 1 BACT 44,0 NAL2) Stack
NOx 42.0 174.8 BACT 42.0 42.0 174.8 Stack
Fluoride (1) 4,2 17.5 NSPS 4.2 NA(2) Stack
(1) As presegti ermitted undpr AC53-23554§. . . .
L2) Per%iTTem bz R053—23546 anf not affected by this appfication.

lsee Sectiaon v,

ITtem 2.

2Reference applicsble emisslon atandards and units (e.g. Rule 17-2.600(5)(b)2. Table lI,
E. (1) - 0.1 pounds per million BTU hest input)

JCalculated froam operating rate and eppliceble standard.

‘E-ilalon, if source operated without control (See Section V, Item 3).

DER Form 17-1,202{(1)

Effsctive Naveaber 30,
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D. Contral Devices: (See Segtion Vv, Itam &)

Range of Particles Basls for
Naae and Typs Contsminant Efficisncy Size Collactad Efficlency
(Model & Serlal No.) {(in micronas) {Section Vv
(If applicable) Item 3)
Vertical Packed Bed’ F- 99 NA Estimate
Scrubbers Part. Matter 98 » 2-3 um Estimate
Sul fur Dioxide 60(1) NA Estimate
(1) Due to absorptjon by free ammofia in the dryﬁr.
E. Fuels
- Conasumption®
Type (Be Specific) Maximum Heat Input
avg/hr max./ht (MMBTU/hr)
Natural Gas 0.041 0.041 42.0
No. & Fuel Oil 280 280 42.0

*Unita; Natural Gas--MMCF/hr; Fuel Qils--gallons/hr; Coal, wood, rsfuse, other--lbs/hr.

BTU/gal

Fusl Analyvsis: Qil/Gas

Percent Sulfur: 2.5/Nil Parcent Ash:_ 4 13/Nil

Density: 8.1/NA 1ba/gal Typical Percent Nitrogen:__ O-3/Nil
Heat Capecitys _ 18,500/NA arusis  150,000/1,025 (per ft°) '

Other Fuel Contaminants {which wmay cause afir pollution): None

F. 1f applicable, indicate the percent of fuel used for space heating.

Annyal Average NA ' Maximym

6. Indicate liquid or solid wastes generated and method of dispossl.

Particulate matter is returned to the process. Scrubber liguor is recycled

through process water ponds.

DER Form 17-1.202(1)
Effective November 30, 1982 Page 5 of 12



H. Emiseian Stack Geometry and Flow Charactecistice (Provide dats for ssch stack):

{(One stack for each 70 tph DAP Tra:n) 6.0/6.0
Stack Helght: 1717171 ft., Stack Dismstsr: : . fe.
115,700/ 89,500/ .

Ges Flow Rate: 115/700  acrm_ 89,500 DSCFM Gas Exit Tempareture:__ [20/120 *F.
Water Vapor Content: 15 X VYeloclity: £8.2 FPrs
SECTION 1¥v: IMCIMERATOR INFORMATION
(NOT APPLICABLE)

Typa of Type 0 Type 1| Type 11 Typs 110 Typs 1V Type ¥ Type ¥i
Wastas (Plastics)| (Rubbish) (Refuse) (Garbage)] (Pathologd (Liq.& Gasl (Solid By-prod.)
ical) 8y-prad. ;
]
Actual
lb/hr
Inciner-
sted
Uncon-
trolled
(lbs/hr) .
Description of Waste
Total Weight Incinerated (1bs/hr) Design Capacity {1lbs/hr)
Approximats Number of Hours of Opsration per day day/wk wiks/yr.
Masnuyfacturer .
Date Constructed Model No.
Volume Heat Release Fuel Temperature
(re)? (BTU/hr} Type 8TU/hr (oF)
{ Primary Chamber
Sscondary Chambaer
Stack Helght: ft. Stack Dismter: Stack Tamp.
GCas Flow Rate: ACFM DSCFM® Yelocity: FPS

#1f S0 or more tons per day deaign capacity, submit the emissions rste ln grainas par stan-
dard cubic foot dry gas corrected to 30% axcess air.

Type of pullutian control device: [ ] Cyclone ([ ] Wet Scrubber £ ] Afterburnar

[ ) other (specify)

DER Form 17-1.202(1)
Effective November 30, 1982 Page & of 12




Brief description of operating characteristics of cantrol devices:

Ultimsate disposal of any effluent other than that emitted fram the stack (scrubber watar,

ash,

etc.):

NQOTE: Items 2, 3, &4, 6, 7, 8, and 10 in Section V must be included where applicable.

SECTION ¥: SUPPLEMENTAL REQUIREMENTS
(SEE ATTACHMENT PACKAGE)

Please provide the following suppleasnts where required fqr this spplication,

l.

Z.

Tatal process laput rate and product welght -- show derivetion [Rule 17-2.100(127)]

To a construction appllcetion, attach bsafs of amission estinmate (e.g., design calculas-
tians, design drawings, pertinent manufacturar's test data, stc.) snd esttsch proposed
methods (e.g., FR Part 40 Methods 1, 2, 3, 4, 5) to shaow proof of complianca with ap-
plicable standards. To an operstion application, attach test results or methods used
ta show proof of compliance. Information provided whan spplying for an operation per-
mit from & construction permit shall be indicative of the time st which the tast was

made,
Attach basis of patential diascharge (e.g., eaisaiaon factor, that is, AP42 test).

With conatruction permit mpplication, include design details far all sir pollution cen-
trol systems {e.g., for baghouse include cloth to air ratio; faor scrubber include
croas-section skatch, dasign preesurs drap, ste.)

With construction parmit appllicetion, asttach derivetion of control device(s) efficien-
ey. Include teat or design datse. ltems 2, 3 and 5 should bs conslistent: actual emsis-
slons = potential (l-efficiency).

An 8 1/2" x 11" flow diagram which will, without revealing trsds secrets, idsntify the
individual cperatians and/or processes. Indicate whete raw materials enter, whers scl-
id and liquid waste exit, where gasecua palsaigns and/or mirborne particles are evolved
and where finiahed products are obtainaed,

An 8 1/2% x 11" plot plan showing Lhe locatian of the eatsblishment, and points of air-
borne emissions, in relation to the 3surrounding ares, residesnces and other permanent
structures and roadways (Example: Copy of relevant portion of USGS tapagrephic sap).

An B8 1/2" x 11" plot plan of faclility showing the lacation of manufacturing processss
and outlets for airbarna emissions. Relate all Flows to the Fflow diagran.

DER Form 17-1.202(1)
Effective November 30, 1982 Page 7 of 12



9. The approprists application fes in sccordancs with Rule 17-4,05. The check ahould be
mads payabls to the ODepartment of Environaental Regulation.

10. ¥ith sn aspplication Ffer operation permit, attach a Certificate of Completion of Con-
struction Indicating that the socurce was constructed as shown in the construction

permit,

SECTION YI: BEST AYAILABLE CONTROL TECHNOLOGY
(SEE ATTACHMENT PACKAGE)

A. Are standards of performance for new ststionary sources pursuant to 40 C.F.R. Part 60
spplicable to the socurce?

{ 1 Yes £ ) No

Contaminent Rate or Concentration

B. Has EPA declarsd the best available control technology for this claas of sources (If
yes, sttach copy)

[ 1 Yes [ ] No

Contaminant Rats or Concentration

C. MWhat enission levels do you propcse a8 besst avalileble control technology?

Conteminant ' Rate ot Concentration

D. Describe the existing control and treatment technology (if any).
1. Control Device/Systsa: 2. Operating Principles:
3. Efficliency:® 4. Capital Coste:
*Explain method of determining

DER Form 17-1.2062(1)
Effective Noveaber 30, 1982 Page 8 of 12



Useful Life: 6. Operating Costs:

3.
7. Energy: ’ 8. Maintenance Coel:
9. Ealsslons:
Contealnant Rate or Concentration
10. Stack Parametsrs
a. Height: ft. b. Diameter: re.
c. Flow Rate: ACFM 4. Ta-perlturo; *°F.
e, VYelaoclty: FPS

E. Deacribe the control

uss additlional pages 1if naecsssary),

Q.
1.

Control Device: b. Opscating Principles:
Efflciancy:l d. Cepital Cost:

Useful Life: f. Operating Cost:
Energyzz h. Malntanance Cost:

Availabllity of construction materials and procesa cheamlicals:
Applicability ta manufacturing proceasss:

Ability to conatruct with control device, install in aveilable space, and

.within propossd levels:

Control Device: b. (Qpsrating Principles:
Ef?lclancyzl d. Capitasl Conat:

Useful Life: - f. Opecating Cost:
Energy:z h., Maintenance Cost:

Availability of caonstruction materials snd process chemicals:

1E:p1.1n method of deteraining efficlency.
Energy to be reported In units of olectrical powsr - KWH design rste.

DER Form 17-1,202(1)
Effective Noveaber 30, 1982 Page 9 orf 12

and treatment technology avellable {(As many types as applicable,

aperate



J. Applicability to manufscturing processes:

k. Ability to construct with control device, inetasll in availlable aspace,
within propoasd levels:

3.

s. Control Device: b. Opersting Principles:
c. Efficlcncy:l d. Capltal Cost:

e. Useful Life: f. Operating Cost:

9. En-rgy:z h. MHaintenance Cost:

1. Aveilability of construction meterisls and process chemicals:
j. Applicebility to manufacturing processes:

k. Ability to conetruct with control device, install in available space, and
within proposed levels:

4,

a. Control Device: b. Operating Principles:
c. Efficiency:l d. Cepital Costs:

e. Usaful Life: f. Dperating Cost:

Q. Enerqylz h. Maintenancse Cost:

i. Avallability of conetruyction msterials and process chemicals:

j. Applicsbility to manufacturing processes:

k., Ability to construct with control davice, instull in svailable space, and
within proposed levels:

F. Describe the control technology selected:

1. Control Device: 2. Efficiency:!
3. Capital Cost: 4. Useful Life:
5. Operltinq'Colt: s, Enargyzz

7. Maintenance Cost: 8. Manufacturer:

9. QOther locations where employed on simllar procesaes:
a. (1) Company:

{2) Mailing Address:

{3) City: {4) State:

IE:pllin method of determining efficlency.
Energy to be reported in unite of slectrical powar - KWH dasign rate.

DER Form 17-1.202(1)
Effective November 30, 1982 Page 10 of 12
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(3) Environmentsl Manager:
(6) Telsphone No.:

(7) Emisaiong;l

Contasinant Rats or Concentratian

(8) Process Rate:l

p. (1) Company:

(2) Mailing Addresa:

(3) City: (4) State:
{5) Environmental Manager:

(8) Telephaons No.:

(7) Eatlssions:l

Contaminant fRates or Concentration

{(8) Process Rate:l

10. Reason for selection and description of systems:

1Appllclnt must provide this inforsatlon when available. Should this information nat be
avalilable, applicant must state the reason{s) why.

SECTIGK ¥II - PREYENMTION QF SIGNIFICAMT ODETERIORATION
(SEE ATTACHMENT PACKAGE)

-

A. Company Monitored Data

1. no. sites TSP { ) S02e Wind spd/dir
Period of Manitoring / /[ to YA 4
manth day year month day year

Other data recorded

Attach all dats or statistical summaries to this application.

sSpecify bubbler (B} or continuous (c).

DER Form 17-1.202(1) )
Effectlive Noveaber 30, 1982 Page 11 of 12




F.

2. Instrumentation, Fiald end Laboratory
a, Was instrumentation EPA referencad or ite egquivalent? [ ] Yes [ ] No
b. Was instrymentation calibreted in accordence with Departaent procedures?

{ ] Yes [ ] No [ ] Unknown

Metweorological Data Used for Air Quality Modeling ‘
I. Yoar(s) of deta from / / to / /

agnth day year month day year
2. Surface data obtained froe {(location)
3. Upper air (mixing height) dats abtained fraom {(location)
4. Stability wind rose (STAR) data obtained froe (locatian)
énlputcr Models Usad
l. Modified? 1If yes, attach description,
2. Modified? If yes, attach dascriptien.
3. Modified? If yes, attach description,
4. Modified? If yes, attach description,

Attach copies of sll final model rune showing input data, receptor locations, and prin-

ciple gutput tables,

Applicents Maximum Allowable Emission Data

Pollutant Emission Rate
T5¢ graas/sec
502 grams/sec

Emiasion Data Used In Modeling

Attach list of emission sources, Emission date required is source name, description of
point source (on NEDS point number), UTM coordinates, stack dats, allowsble emisaions,
and normsal operating time.

Attach all other information supportive to tha PSD reviaw,

Discuss the soclal and sconomic impact of the seslected tachnology versus other spplica-
ble tachnologies (i.e., jobs, payroll, production, taxes, energy, etc.). Include
assesament of the environmental impact of the scurces.

Attach scientific, angineering, and tachnicsl saterial, rTeports, publications, Jjour-
nsls, and ather compstent relevant infaormation describing the theory and application of
the raquested best available control tschnology,

DER Form 17-1.202(1)
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1.0 INTRODUCT ION

The International Minerals and Chemlcal Corporation (IMC) owns and
operates the New Wales chemical complex In Polk County, Florlda. The
IMC-New Wales chemical complex Is a phosphate fertilizer faclllty
where phosphate rock 1s processed into several different fertllizer

products and animal feed supplements,

One of the grenular fertllizer products produced by IMC-New Wales Is
diammonlum phosphate (DAP). This product Is produced In two plants;
the No. 1 and No. 2 DAP plants. The No. 1 DAP plant has a design
production capacity of 101 tons per hour and the No. 2 ptant has a
design capaclty of 140 tons per hour. The purpose of this PSD
construction permit application is to request a modification to the
permitted nltrogen dioxide emisslon |imiting standard for the No, 2

DAP plant.

The No. 2 DAP plant was constructed under PSD permit PSD-FL~034. This
ptant is a dual train production faclllty wlth each traln designed for
a 70-ton per hour production rate. The DAP produced In the two
parallel +tralns 1Is cooled In a common product cooler. The alr

pollution emisslon |imits for the DAP plant, as established by PSD
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construction permlt PSD-FL-034, were modlfied by EPA by letter dated
February 27, 1985 to apply to the entire plant rather than to the -

individual trains within the plant.

Emission measurements conducted by IMC to demonstrate compllance with
the air pollutant emission |Imits establlshed by permit showed that
nitrogen oxides emissions from the plant exceeded the permitted
emission lImits. Addltional nltrogen oxides emlssion measurement and
plant operating procedures were reviewed to determine If nltrogen
oxldes emisslons could be reduced. It was determined that the
nitrogen oxldes emisslons from the DAP plant were primarily a functlon
of burner deslgn and that there is no practical, cost effective means

of reduclng the nitrogen oxldes emlssions from the plant,

The permitted nitrogen oxides emisslon rate for the No. 2 DAP plant is
8.6 pounds per hour and 0.21 pounds per milllon BTU heat input. At
the 95 percent annual operating factor reported In the construction
permlt appllication for the plant, the annual nitrogen oxldes emlssion
rate would be 35.8 tons per year., The annual nltrogen oxldes emlssion

rate referenced In PSD-FL-034 Is 23 tons per year.

mrséﬂ(moGLEn




The proposed nltrogen oxldes emlission |imits for the No. 2 DAP plant

(expressed as nitrogen dloxlde) are:

42.0 pounds per hour,

1.00 pounds per miilion BTU, and

174.8 tons per year.
The proposed I|imits will result In a nitrogen oxides emlsslion Increase
of 33.4 pounds per hour and 151.8 tons per year. The annual increase

exceeds the 40 tons per hour de minlimis emission Increase deflned In

17-2.500(2){e) 2, FAC; thus requiring a PSD review for the requested

action.

The purpose of this construction permit application Is to request a
review and modlficatlon (increase) to the nitrogen oxides emlssion
ITmi+ for the No. 2 DAP plant operated by IMC at the New Wales
chemical complex. It should be noted that the proposed Increase In
nlitrogen oxldes emlssions wi!l have no effect on the emission rates of
other air pollutants from the plant and wili have no effect on the

operating rate of the plant.

1-3 ]
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2,0 FACILITY DESCRIPTION

IMC-New Wales Is a phosphate fertlilzer manufacturing facliity located
In Polk County, Florida. The plant is located approximately 10,5
kilometers southwest of the town of Mulberry at SR 640 and County Line
(Polk~Hi ! Isborough) Road. The UTM coordinates of the plant are Zone
17, 396.6 kliometers East and 3078.9 kllometers North. The plant was
origlnally permitted in 1973 and has undergone several modifications

since that time.

2.1 History of the New Wales Chemical Complex

The chemical complex was originally permitted in 1973 and constructed
immedlately thereafter. As orlginally constructed, the facility
included three double absorption sulfuric acid plants; two phosphorlc
ecld plants; granular fertillzer production facllities capable of
producing ammoniated fertilizer products and granular +triple
superphosphate; storage and shipping facilities for the granular
fertlllzer products; phosphate rock recelving, storage, drying and
grinding capabillties; a gypsum disposal area and a cooling water

recirculation system.

In 1976, an animal! feed Ingredients (AFl) plant was constructed and In
1977 a multiphos plant was constructed. In 1978 a second granular

products load-out system was permitted and constructed and In the same
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year a uranlum recovery plant was permitted. At thls point in time,
the fertilizer complex had a production capacity of one million tons

per year of P205,

On May 23, 1980 a PSD construction perm!t (PSD-FL-034) was approved by
EPA to Increase the P205 productlon capacity of the chemical complex
by 50 percent; from one million tons of P205 per year to 1.5 million
tons of P205 per year., This expanslon was referred to as the Third
Traln Expansion and Included two double absorption sulfuric acld
plants, each rated at 2000 tons of 100 percent acid per day; a 1500
tons per day (P205) phosphorlic acid plant; an ammonlated fertllizer
proeduction facllity with a production capacity of 140 tons per hour; a
granular product locad-out system; and the necessary support
faclllties. A plant-wide modlflcation that occurred concurrent wlth
the Third Traln Expansion was the replacement of dry phosphate rock
with wet rock for most uses within the chemlcal complex. This
resulted In the elimination of nine particulate matter scurces with a
particulate matter emisslon rate of 141 +tons per vyear and +the
el Imination of one sulfur dioxide source wlth a sulfur dloxlde

emlsslon rate of 1577 tons per year.
In late 1980, IMC-New Wales applled for a construction permit
(PSD-FL-072) to Increase the productlon capaclty of the two Third

Traln Sulfuric Acid Plants from 2000 tons per day to 2750 tons per day

2=2
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each of 100 percent sulfuric acld. Thls production rate Increase was
accompiished by taking advantage of excess capacity designed Into the
sulfurlc acld plants and involved no physical changes or modiflcations

to the plants. Thls production rate Increase was approved In 1981,

2.2 Description of Existing Faclllitijes

The present IMC-New Wales chemical complex consists of manufacturing
facillties for sulfuric acld, phosphoric acid, granular ammoniated and
granular triple superphosphate fertilizer products and animal feed
supplements. A separate facllity Jocated on-site Is designed to

recover uranium that occurs naturally In the phosphate rock.

Raw materlals for the chemical complex include phosphate rock, sulfur,
water, ammonia and |Iimestone. The phosphate rock Is shipped Into the
New Wales chemical complex from IMC mining faciilties located In Polk
County. Sulfur Is transported to the chemical complex by truck and
rall. Ammonla is brought In by pipeline an& | Imestone s shipped to

the chemlcal complex by truck.

Wet, unground phosphate rock received by rall from IMC mines in Polk
County, is unloaded Into underground loading plts. From there it Is

transferred by belt conveyor to a 400,000 ton storage plle that
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provides approximately a four week rock storage capacity for the
plant. Wet, unground rock from the storge plie Is ground and stored

in aglitated tarks prior to belng pumped to the phosphoric acid plants.

Dry, ground phosphate rock used for producing granular +riple
superphosphate (GTSP} Is recelved by rall from the IMC Noralyn mine,
This rock Is transferred to dry rock sllos and from there, dlirectly to

the GTSP plant,

Sulfuric acld Is manufactured by the convential contact sulfuric acid
process. In this operation, elemental sulfur is burned In a furnace
to form sulfur dloxide. The sulfur dloxlde Is then passed through a
series of converters where It reacts with oxygen to form sulfur
trioxlde. This gas passes on to an abscrptlion tower where it reacts
with water and sulfurlc acld to form a product sulfuric acld. There
are five sulfurlc acld plants at the New Wales Chemlcal Complex with a
total productlon capacity of 13,140 tons of 100 percent sulfurlc acid
per day. This sulfuric acld production capacity requires
approximately 4400 tons per day of sulfur. The suifur is recelved by
truck and rall and Is stored in heated, Insulated storage Tanks prior

to use,

2-4
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Phosphorlc acld Is produced by reacting wet, ground phosphate rock
with sulfuric acld attack tanks. Three separate phosphoric acid
trains, two proposed at 1700 tons per day each and one at 2000 tons
per day of P205, are located at the chemical complex. The weak
phosphoric acld produced In the attack tanks Is separated from the
gypsum by flltration and the gypsum Is pumped to a gypsum disposal
area lmmediately to the east of the chemical complex. The 30 percent
phosphorlc acld separated from the gypsum Is pumped to storage tanks
and from +the storage tanks to evaporators where the aclid Is
concentrated step-wlse up to 54 percent P205. Excess steam from the

sulfurlc acld plants is used In the phosphoric acld evaporators,

Approximately 25 percent of the phosphoric acid produced at +the
IMC-New Wales chemical complex Is further clarlfied for direct sales.
The remainder of the acld is pumped to other facilities In the
chemical complex, such as granular ammonlated fertillzer production
facllittes, the GTSP production tacllity, or +the animal feed

supplement plants.

Ammonlated fertillzer products (diammonlum phosphate and monoammon!um
phosphate) are produced at two facilitles In the IMC-New Wales
chemical complex. At each of the facllltles, the two products are
produced by reactlng 54 percent P205 phosphoric acld and ammonia to

produce a granular fertllizer product. The ratlo of phosphoric acid
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to ammonia determines the product. The original facliity, constructed
In 1974 and referred to as the No., 1 DAP plant, has a productlion
capacity of 101 tons per hour of DAP, The No. 2 DAP plant was
constructed as part of the Third Train Expansion in 1980, This plant
is a dual train facllity, with a total design production capacity of

140 tons per hour of DAP,

CGranular triple superphosphate Is produced by reacting 40 percent
phosphoric acld with dry, ground phosphate rock received from the IMC
Noralyn mine in a reactlon/granulation clrcuit. The wet granular
product Is then drled, screened and transferred to storage. The
production capacity for GTSP at the |MC-New Wales chemlcal complex Is

65 tons per hour,

The MAP, DAP and GTSP products produced at the chemical complex are
conveyed from the bulk storage bulldings to shlpping facllitles and
from there they are loaded either into rall cars or trucks at rates

approachling 7000 tons per day.

Up to 2000 tons per day of calclum and ammonlum phosphate Animal Feed
ingredients can be produced at the IMC-New Wales chemical -compiex.
These products are produced by reacting defluorinated phosphoric acid
with ammonia or |Imestone to produce the desired product. A second

animal feed product, referred to as Multifos, Is produced at a rate of
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480 tons per day by reacting phosphate rock, soda ash and phosphorlc
acid In a high temperature kiin. The calclining of the material
results in the defluorination of the phosphate rock which is necessary

In the production of anlmal feed supplements,

The Anlmal Feed Ingredients and Multifos are stored and shipped from
areas within the chemical complex Iisolated from normal fertilizer
products. This is done to minimize the chance of contaminating the
feed products with normal fertllizer products containing nominal

levels of fluorlide.

A uranlum recovery facility Is also located at the IMC-New Wales
chemical complex. At this facllity uranium I[s recovered from
phosphoric acid and s processed to a product referred to as yellow
cake. This Is a U308 product which Is shipped off-site for further

refining.

2.3 Description of Proposed Project

The actlon for which a permit Is requested by thls applicatlion Is a
modificatlion to the permitted nitrogen oxlides emission |imiting
standard for the No. 2 DAP plant. The plant was permitted in 1980
under PSD constructlon permit PSD-FL-034 for a nitrogen oxldes
emlssion rate of 4.3 pounds per hour (0.21 pounds per miilton BTU heat

Input) for each of the two 70 ton per hour DAP tralns. By letter
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dated February 27, 1985, EPA modlfied the nltrogen oxlde emisslon
ITmiting standard to allow a total piant nltrogen oxides emission rate

of 8.6 pounds per hour or 0.21 pounds per mii{ion BTU heat input,

On May 29, 1985, nltrogen oxides emission measurements were made on
the No. 2 DAP plant dryer to demonstrate compliance wlth the permitted
emission |Imiting standard. At the time of the test, the piant was
operating at a production rate of 124 tons of DAP per hour and No. 6
fuel oil was belng fired to the dryer at a rate of 195 gallons per
hour. The measured nitrogen oxides emission rate averaged 20.2 pounds
per hour or 0.71 pouﬁds per millien BTU heat Input. Subsequent
nltrogen oxides emission measurements on the No. 2 DAP plant showed
nltrogen oxides emisslons ranging from 0.80 to 0.88 pounds per million
BTU heat input. Following a review of the plant cperating practices
and the dryer burner design, It was concluded there were no pratical
modlfications that could be made to reduce nltrogen oxldes emisslé} to
the permitted emission rate of 0.21 pounds per milllon BTU or 8.6
pounds per hour, As a result of thls, this construction permit
application is presented as a request to increase the nitrogen oxldes

emission Ilimiting standards for the No. 2 DAP piant.
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2.3.1 Pescription of No, 2 DAP Plant

Dlammonium phosphate Is produced by reacting ammonia with phosphoric
acld. Anhydrous ammonia and phosphoric acld (about 40 percent P205)

are reacted in a preneutralizer. The primary reaction is:

2NH3 + H3P04 - (NH4)2 HPO ,
The slurry thus produced flows Into an ammonlator-granulator and is
dlstributed over a bed of recycled fines. Ammoniation to the required
mole ratio of 2.0 takes place In the granulator by Injecting ammonia
under the rolling bed of sollds. it is necessary to feed excess
ammonia to the granulator to achleve a 2.0 mole ralo, Excess ammonia
and water vapor driven off by the heat of reaction are directed to a
scrubber which uses phosphoric acid as the scrubblng liquid. The
ammonia 1Is almost completely recovered by the phosphoric acld
scrubblng liquor and recycled to the preneutralizer. Granulated DAP
from the granulator Is then dried In a rotary dryer flred with fuel
oll or natural gas. The drled product Is screened with underslzed
materlal and crushed oversized material belng recycled to the
granulator, Product slze material Is coocled and transferred to

storage.
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The No. 2 DAP plant Is e dual traln plant wlth each traln designed to
produce 70 tons per hour of DAP. Each tfrain has an Independent

reactor/granulator and dryer. A common cooler serves both tralns.

2.3.1.1 A'Ir: Pollutant Emissions, General

DAP plants have a potential to emit particulate matter, fluorides,
sulfur dioxide and nitrogen oxides. The emissions orlginate from

three sources:

1. the reactor/granufator,

2. the product dryer, and

3., the screens and product cocler.
The primary emisslons from the first two sources are ammonia and
flucrides. The ammonla losses are controlled by scrubbing in a
venturi scrubber with phosphoric acld. Fluorides are controlled by a
packed bed scrubber that follows the venturi scrubber. Partlculate
matter from the first two sources are also controlled with the venturl
and packed bed scrubbers. The sulfur dioxlde and nltrogen oxides
generated In the dryer are controlled to varylng degrees by sorption
In the dryer, by fuel selection and/or by plant design conslideration,
Emissions from the screens and product cooler consist of parficulafe
emlsslons only and are controlled In the No. 2 DAP plant with a

baghouse.

2-10
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The sulfur dioxlde and nitrogen oxldes emlsslons from the two dryers
result from the fuel oll or natural gas that Is used to flre the
dryers. For design purposes, It was estimated +that 0.3 mililon BTU
would be required to dry one ton of DAP (two gallions of tuel oil or
290 cubic feet of natural gas per ton of DAP). At the rated
production rate of 140 tons of DAP per hour, the maximum expected fuel
use rate would be 280 gallons of fuel oil or approximately 41,000

cublc feet of natural gas per hour.

Since there is free ammonia In the product entering the dryer, It Is
expected that sulfur dloxide generated during fuel oil combustlon will
be partially absorbed by a reaction with the ammonia, The nitrogen
oxides generated during fuel combustion will not be slignificantly
affected by reactions within the dryer or by the dryer air pollution
control system. The control of nitrogen oxides will depend almost

entirely on the design of the dryer burner.

2.3.1.2 Nifrogen Oxldes Emlssions

The combustion of fuel in the DAP dryer will generate nltrogen oxldes
as a result of the fixation of atmospheric nitrogen at the peak
temperatures achleved in the flame. The quantity of nltrogen oxides
generated was expected, during the orliglnal permitting of the No. 2
DAP plant, +to be |ow because of the nature of the dryer. The purpose

of the burner in the DAP dryer is to heat alr which in turn Is used to

2=-11
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drive excess molsture from the granular DAP product., |f the dryer
temperature 1s too high the DAP will decompose, hence excess air fis
added to moderate the dryer temperatures. Thls performance dlffers
from that of a boller where the intent Is to transfer the heat of
combustlon to boiler feed water clirculating through tubes surrounding
the combustion chamber. In the boller, therefore, It Is advantageous

to Introduce as |ittle excess combustion air as possible since the

heat requlired to ralse the temperature of the alr will be lost,

in bollers flred with oll, it Is common practice to Introduce 15 to 20
percent excess air. In contrast, a DAP dryer has approximately 50
percent excess alr fired with the fuel and then secondary combusticn
alr Is added resuiting in 600 to 800 percent excess air in the heated
gases entering the dryer. The high excess air In the DAP dryer was
expected to quench the flame temperature and reduce the formatlon of
nitrogen oxides In the manner of a low-NOx burner; a burner deslgned

speciflcally to minimize nitrogen oxides emissions.

Because of the Inherent design of the burner In the DAP dryer, a
nltrogen oxlides emission factor from the lower range of published
emission factors for fossil-fuel fired boilers was selected when
estimating nitrogen oxldes emisslons durlng the preparation of the
Initlal application for PSD construction permit. The emlssion factor

selected resulted In a permitted nltrogen oxldes emlsslon rate

2-12
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(PSD-FL-034) of 8.6 pounds per hour (0.21 pounds per million BTU heat
Input) for the entire plant. Measured nitrogen oxides emlssion rates
from the No. 2 DAP plant showed emisslons in the range of 0.7 to 0.9

pounds per mll|lion BTU,

2-13

sroUEs SR COGLER



3.0 FACTORS EFFECTING NITROGEN OX IDES EMISSIONS FROM NO. 2 DAP PLANT
Following the Initial nltrogen oxides emisslon measurements on the No.
2 DAP plant In May 1985, an effort was undertaken to evaluate the
factors éﬁfecfing nitrogen oxldes emisslions from the plant., This
effort included addltional nitrogen oxlides emlssion measureménfs on
the No. 2 DAP plant, nitrogen oxides emission measurements on other
granular products dryers at I[IMC-New Wales and the compllation of
existing nitrogen oxldes emisslon data for fossil fuel flired
combustlon sources (other than bollers) In the phosphate fertillzer
Industry. The effort also [ncluded an evaluation of the burners In

the two No. 2 DAP plant dryers and a comparison of these burners with

burners In other granular product dryers at IMC-New Wales.

3.1 N en es Em Dat I

The emission measurements conducted on the No. 2 DAP plant In May
1985, showed a nltrogen oxides emission rate of 0.71 pounds per
milllon BTU. This compares with a permitted emission rate of 0,21
pounds per milllon BTU. Subsequent nltrogen oxides emission
measurements made on both the east and west trains of the No. 2 DAP
plant in August 1985 showed nitrogen oxldes emlssion rates of 0.80 and

0.88 pounds per mlillion BTU.

During the August 1985 test period at IMC-New Wales, nlitrogen oxlides

emisslion measurements were also conducted on the No. 1 DAP plant dryer

31
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and on the dryer on the GTSP plant, The nltrogen oxides emlsslons
from the No. 1 DAP piant were 0.34 pounds per miilion BTU and those
from the GTSP plant dryer were 0.53 pounds per million BTU., Nitrogen
oxldes emisslons from phosphate rock dryers that had previocusly been
reported to the Depariment were In the range of 0.35-0.39 podnds per
miiiion BTU.

All of the nitrogen oxides emlssion data were summarized and reported
to the Department by Sholtes & Koogler, Environmental Consultant
(SKEC) under cover letter dated October 18, 1985, A copy of this
letter Is Included as Appendix A of thls application. The nltrogen
oxldes emission data for DAP plants, GTSP plants, and phosphate rock
dryers reported to the Department by SKEC undef cover letter dated
October 18, 1985 showed nitrogen oxides emisslion rates ranging from
0.34 to 0.88 pounds per milllon BTU heat input, As a polnt of
reference, nitrogen oxides emlssions from fossil fuel fired bollers
are expected fo range from 0,20 to 0.70 pounds per milllon BTU heat
input based on emission factors pubiished In the document, Compllation

of Alr Pollutant Emlssion Factors, Publlcation AP-42, U, S.

Environmental Protectlion Agency,
All of the nltrogen oxldes emlssion data reported to the Department
under the SKEC letter of October 18, 1985 were from sources burning

No. 6 fuel oll with a nltrogen content of approximately 0.28 percent.

3-2
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The data showed that the actual nltrogen oxides emlsslons from the No.
2 DAP plant at IMC-New Wales exceeded the potentlal fuel generated
nitrogen oxldes emisslons by 40-80 percent. The data further showed
that the actual nitrogen oxldes emissions from the No., 1 DAP plant at
IMC-New Wales and the two phosphate rock dryers were only 70-80
percent potentlal of the fuel generated nitrogen nitrogen oxldes and
that the actual nitrogen oxldes emissions from the GTSP plahf at
IMC-New Wales were approximately equal to the potential fuel generated
nitrogen oxldes emissions. These data (see Appendix A) demonstrate
that the nitrogen oxides emissions from the No. 2 DAP plant are
conslstently higher than nltrogen oxides emisslions from the other DAP
plant tested and from other fuel oll fired dryers In the phosphate

fertilizer Industry.

By comparing nitrogen oxldes emissions from the No. 2 DAP plant with
emisslons from the No. 1 DAP plant at IMC-New Wales and the other
sources for which data were available It wlll be noted that emlssions
from the No, 1 DAP plant are conslstent with nitrogen oxldes emlssions
from the other sources (rockdryers) whlle the emissions from the No. 2
DAP plant are signiflcantly higher. From this, it can be concluded
that the nltrogen oxldes emissions from DAP plants are not a primary

function of free ammonla in the system,

3=3
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Further Investigatlon of the potentlal effect of free ammonla In the
DAP plant dryer on nitrogen oxldes emisslons Included a review of data
that showed nitrogen oxlides formation resulting from the oxidatlon of
ammonla does not become sligniflcant wuntil temperatures: reach
approximately 1740°F(1) Data provided by IMC-New Wales showed that
the gas temperatures leaving the burners and entering the dryers of
the No. 1 and No. 2 DAP plants range from 700-1000°F. These
temperatures are well below the +temperature necessary to produce

nitrogen oxldes by the oxidation of free ammonia.

3.2 No, 2 DAP Plant Burner Desjign
The burners for the two dryers in the No. 2 DAP plant were provided by

the John Zink Company‘of Tulsa, Oklahoma. The burners were designed
during a perlod of high fuel cil cost In the early 1980's and were
deslgned to be as fuel efficient as possible. In additlon fo the fuel
efficlency deslgned into the burners, dlscusslons with the John ZInk

Company durlng the preparatlon of the

(1) Alr Pollution Control at Resource Recovery Facllitles, State of
California Alr Resources Board, May 24, 1984,
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construction permit application for the No. 2 DAP plant in 1980
Indicated the burners in the No. 2 DAP plant would function simllar to
low=-NOx burners (see Appendix B). The low=NOx burner Is designed for
primary combustlon to occur [n an oxygen poor zone, wlith secondary
combustion air belng supplied elther downstream or at the perlphery of
the primary combustion zone. Since nltrogen oxides formation Is
linear |y dependent upon the avallablllty of oxygen, primary combustion
{(where peak combustlon temperatures are realized} In an oxygen poor

zone wll| reduce the formatlon of nltrogen oxides.

The burners In the No. 2 DAP plant have the steam atomized fuel flred
with low primary combustion air. Secondary combustlon alr Is suppliled
through an orifice plate around the burner, resuiting In an alr supply
of approximately 100 percent In excess of stoichmetric combustlion alr
(see Flgure 3-1)., Tertiary air |s added further downstream resulting
In approximately 800 percent excess alr in the airstream entering the
DAP dryer. Because of thls deslign, It was origlnally felt that the
No. 2 DAP plant dryer burners would function as low-NOx burners and
result in nitrogen oxides emlssion that were In the iow range of

emisslons reported in the document AP-42,
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Since the nltrogen oxides emlssions from the No. 2 DAP plant turned
out to be much higher than expected, and approxImately 50 percent
higher than nitrogen oxldes emlssions from the No. 1 DAP plant, a
compar ison of the burners In the dryers of the two plants was made.
Figure 3-1 is a schematic dlagram of the burners in both the No. 1 and

No. 2 DAP plants at IMC-New Wales.

It will be noted that both burners have the same general
conflguration; that Is, the fuel Is flred into a combustion chamber
that Is perpendicular to the axis of the dryer. Also, primary and
secondary combustion air in both burners Is controlled by an orlflce
plate through which the fuel nozzle protrudes. The maln difference in
the two burners Is the fact that tertiary combustion alr Is supplled
to the burner In the No, 2 DAP plant while all of the combustion alr
supplled to the burner on the No. 1 DAP plant Is supplied as primary

or secondary air,

The burner for the No. 1 DAP piant is similar to the burners on the
GTSP plant and the anlmal feed iIngredients plants at IMC-New Wales.
in these burners, steam atomlzed fuel oil Is supplied through an
oriflce plate wlth approximately 50 percent excess combustlon alr,
Secondary combustion air s supplled through four large openings In

the oriflce plate surrounding the nozzle, resulting in approximately
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600 percent excess alr In the combustion chamber downstream of the
orifice plate. Combustlon gas temperatures measured at the entrance
to the dryer on the No. 1 DAP plant range from 1000-1200°F. The gas
temperatures In the GTSP plant dryer combustion chamber range from
1200-~1400°F, The higher temperatures in the GTSP plant burner
probably account for the higher nitrogen oxldes emlssions from the
GTSP plant (0.53 pounds per mililon BTU compared to 0.34 pounds per

mil|llon BTU from the No. 1 DAP plant).

In the No. 2 DAP plant, steam atomized fuel oll Is supplled with 50
percent or less excess alr through the center of the orifice plate and
secondary combustion air Is supplled through several small openlngs In
the oriflce plate surrounding the fuel nozzle. In the chamber
immedlately downstream of the oriflce plate, temperatures range from
1800-2400°F and there Is approximately 100 percent excess combustion
alr. Tertlary combustion air is then added resulting in an alrstream
with approximately 800 percent excess air and temperatures ranging
from 700-900°F at the entrance to the dryer. The high temperatures In
the combustion zone Immediately downstream of the oriflce pilate In the
No. 2 DAP plant burner apparently result in the higher nltrogen oxldes
emlsslon rate from thls plant; 0.7-0.9 pounds per million BTU compared

wlith 0.5 pounds per milllon BTU for the No. 1 DAP plant,
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In the discussion of temperature effects on nitrogen oxldes formation,
it Is recognized that nltrogen oxldes from the fixatlion of atmospheric
nitrogen are not produced at temperatures below 3000°F and reach a
peak formatlon rate at temperatures of approximately 3500°F. The
temperatures reference} In the No. 1 and No. 2 DAP plant burners are
referenced temperatures and are cited only as an Indicatlon of

relative temperature differences in the two types of dryer burners.

3.3 Nltrogen Oxides Emlssion Control_Alternatives
for No,_ 2 DAP Plant

There are three baslic alternatives for controlling nitrogen oxldes

emissions from the No, 2 DAP plant. These are:

1. flue-gas denlitrification,
2. burner modiflcations, and

3. no control.

The control of nltrogen oxides by flue-gas treatment does not appear
reasonable on cursory review because (1) flue-gas denltriflcation has
never been applied to a source similar to a DAP plant and (2) because
of the cost/effectiveness of controlling a nitrogen oxldes emission

rate of only 40-50 pounds per hour.
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Combustion modifications that could be considered Inc lude
modifications In the primary/secondary/tertiary air ratlos, flue gas
recirculaflo;:-ghyslcal modiflicatlions to the burner/combustion chamber
(tfo approach the burner design In the No., 1 DAP plant), and ammonla
Injection. The combustion alr ratios were lnvesfigafed'and hodlfied
durlng the shakedown perlod for the No. 2 DAP plant In 1981-1982,
During this tIme, IMC-New Wales operating personnel found I+ necessary
to Increase the primary combustion alr over orliginal design rate since
at lower primary combustion air flow rates combustion problems
occurred resulting In +the incomplete combustlon of fuel and an
Increase in visible emissions from the dryer stack. Te contreoi
nitrogen oxldes emisslons, the primary combustion alr would agaln have

to be reduced, resulting In the combustion Inefflciencles orliginally

taced by [MC~New Wales.

Flue gas recirculation on the No. 2 DAP plant 1s not a viable means of
reducing available oxygen In the combustion zone since the flue gas
from the dryer has approximately 800 percent ‘excess alr; or
approximately 18 percent oxygen. A gas stream this rich In oxygen
will not be effective in reducing available oxygen in the combustlion

Zone,
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Nitrogen Injection as a means of nltrogen oxldes control has been
Investigated and found to be effective if the ammonla can be Injected
Into the combustion gas stream where the temperatures are In the range
of 1600-1800°F, Technical difficulties reported with this technology
Include (1) difficulty in malntalning combustion gas Temperafures In
the required temperature range (1600-1800°F) for an adequate perlod of
time, (2) +the potentlal for the formation of ammonlum sulfate
resutting from the reaction of ammonla and sulfur dlioxide, wlth
resultant visible emIssion problems, and (3) a potential for cyanlde
formation from chemical reactions between ammonla and wunburned
hydrocarbons frem the fuel. Furthermore, ammonia Injection has not
been demonstrated as a feasible aiternative for reducing nitrogen

oxldes emissions In facllities similar to a DAP plant,

Physical modiflcations to the burner/combustion chambers of the No. 2
DAP plant dryers have been evaluated by IMC-New Wales personnel for
purposes of this permit appllcation, Changes possibly could be made
that would result In burner/combustion chambers on the two No. 2 DAP
plant dryers that approximated the burner/combustion chamber design of
the No. 1 DAP plant. To determine for certain If the modlfication
could be méde, a detalled Investigation would have to be undertaken to
determine If the combustion chamber cross-sectioned area (immedlately
downstream of +the burner) Is large enough to accept all of the

combustlon alr, (Presently two-thirds of the total air Is added at
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the 90 degree bend 1n the chamber as shown in Figure 3-1). If it
would be possible to make the modification, the result would be a
reduction In nitrogen oxldes emissions from approximately 0.80 to 0.34
pounds per milllon BTU heat input, or a reductlon of about 20 pounds
per hour or 80 tons per year. The Impact of this emissions réducfion
onambient alr quallty (see Sectlon 5.0) will be a reduction In the
maxImum annual nitrogen oxides level of approximately 0.4 micrograms
per cubic meter; compared to the annual amblient air quallty standard

for nitrogen oxides of 100 micrograms per cublic meter.

The costs assoclated with modifying each of the combustion chambers In

the No. 2 DAP plant, if It is possible, are:

1. Replacement of refractory in chamber - $80,000

2. Enlargement of +the plenum (the area through
which the primary and secondary combustion alr
enters the combustion chamber behind the orifice
piate) to accept the primary and all secondary
combustion air - $40,000

3. Replacement of fan - $30,000

4, Change the duct work from the fan to the plenum
to accept all primary and secondary combustion

alr $30,000
5. Change or modlfy controls - $20,000.
Total $200, 000

each burner

31
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in additlon to these direct costs of $400,000 for the two dryers,
there will be a production loss resulting from approximately 20 days
down=time on each dryer. This cost, compared with the assoclated
reduction in ambient nitrogen oxides levels (0.4 micrograms per cublic

meter), does not appear to be Justifled.

The alternative of no control appears reasonable considering the fact
that the uncontrolled nltrogen oxides emisslons from the No. 2 DAP
plant wll! be In the range of 40 to 50 pounds per hour, maximum, and
the I[mpact of these emissions plus the impact of nitrogen oxides
emissions from all ofther socurces In the IMC-New Wales chemical complex
will be In the range of three micrograms per cubic meter, annual
average lImpact. Thls Impact compares with the amblent air quality
standard for nitrogen oxides of 100 micrograms per cublc meter, annual
average. The uncontrolled emisslons from the No. 2 DAP plant are
discussed In Section 4.0 and the Iimpact of these emissions are

reviewed In Section 5.0.
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BURNER DIAGRAMS FOR DAP PLANTS

IMC~NEW WALES
POLK COUNTY, FLORIDA
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4.0 PROPOSED EMISSIONS FOR THE NO. 2 DAP PLANT

Nitrogen oxldes emission measurements were made at the No. 2 DAP piant
In May and August of 1985, During both serles of measurements, the
plant was operating normally and the dryers were belng fired with No.
6 fuel oll with a nltrogen content of approx[mately 0.28.percen+. The
measured nltrogen oxldes emlsslons during the test perlods ranged from
0.71 to 0.88 pounds per mil!lion BTU heat [nput (expressed as nltrogen
dioxide). The dryers in the No. 2 DAP plant can also be flred with
natural gas. With gas firing, however, nlitrogen oxides emlssions are

expected to be reduce since natural gas burns with a cooler flame than

No. 6 fuel ol].

For permitting purposes, it Is proposed that the nltrogen oxides |imit
for the No. 2 DAP pilant be set at 1.0 pound of nltrogen oxides
(expressed as nitrogen dioxlide) per mlllion BTU heat Input. At a
maximum plant operating rate of 140 tons of DAP per hour and a deslgn
heat Input rate of 0.3 mlilion BTU per ton of DAP, the total heat
Input rate to the plant will be 42.0 million BTU per hour; resulting
In a maxIimum permitted nitrogen oxide emisslon rate of 42.0 pounds per
hour (expressed as nitrogen dioxide) for the entire plant. Table 4=1
summar izes the operating parameters of the No. 2 DAP plant and the

proposed nitrogen oxides emission rate for the plant.
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TABLE 4-1

PROPOSED NITROGEN OXIDES EMISSIONS
FRCM NO. 2 DAP PLANT

IMC - NEW WALES OPERATIONS
POLK COUNTY, FLCRIDA

Plant Productlon Rate = 140 tons DAP/hour ,
Fuel Requlrements @ 0.3 x ‘IO6 BTU/ton DAP 5
No. 6 fuel oil = 140 tons/hr x 0.3 x 10" BTU/ton

x 1/149,500 BTU/ga!
280 gal/hour.

1]

140 x 0.3.x 10° x 1/1025 BTU/f+>

Natural Gas 3
41,000 ft+~/hour.

nou

6

BTU/ton

Heat Input @ 0.3 x 10° BTU/ton DAP 140 tong/hour x 0.3 x 10

42 x 10~ BTU/hour,

1.0 16 NOx/10% BTU (based on 5/85
and 8/85 measurgments ranging from
0.71-0.88 Ib/10" BTU)
= 42.0 |b NOx/hour (basedﬁon a maximum
heat Input of 42.0 x 10° BTU/hour)
x 8,760 hr/yr x 1/2000 |b/ton x 0.95
= 174.8 tons/year.

Proposed Nitrogen Oxide Emlsslon Rate
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5.0 AIR QUALITY REVIEW

Alr quallty modeling was conducted to evaluate the Impact of the
increased emlssions from the No. 2 DAP plant on amblent alr quality
and to evaluate the Impact of all nitrogen oxldes emisslons from the
IMC-New Wales chemlical complex. The modellng was conducted with the
ISC-LT model using a five year summary (1974-78) of meteorologlcal
data for Orlando, Florlda, The ISC-LT model was used slince the only
applicable amblent alr quallty standard for nitrogen oxides Is an

annual average standard.

Alr quality monitoring was conducted to evaluate the impact of the
proposed nitrogen oxlde emisslon increase from the No. 2 DAP plant, to
evaluate the Impact of total proposed emisslons from the No. 2 DAP
plant and to evaiuate the Impact of nitrogen oxldes emisslons from all
sources at the IMC-New Wales chemical complex. The source data used
for the alr quallty monitoring are summarized In Table 5-1. The
nitrogen oxides emission data for the varlous sources are based on
actual measurements, published emisslion factors or estimates baseq on

emlsslons from simllar sources.
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The receptors used for the alr quallty monltoring were established by
an 8.0 kilometer by 8.0 kilometer grlid centered at the IMC-New Wales
chemical complex. The receptor spacing within this grid was 0.5

kilometers, center-to-center,

The results of the air quality monitoring Indicate that the max!mum
Impact of the proposed nitrogen oxide emission increase from the No., 2
DAP plant wlll be 0.62 mlcrograms per cublc meter, annual average.
Thls compares wlth a de minimls nitrogen oxides Impact of 14,0
micrograms per cublc meter, annual average defined In 17-2.500(3)(e}1,
FAC. If the de minimls Impact level had been exceeded, the
requlirement for preconstructlion amblent alr quallfy monltoring would
have been trliggered. Based upon the results of this phase of the air
qual ity monitoring, !t can be concluded that preconstruction ambient
alr quality monltoring wlli not be a requirement of thls construction

appllcation.

AddItional modellng demonstrated that the meximum Impact of total
emisslons from the No. 2 DAP plant (42,0 pounds per hour) wil| be 0,78
micrograms pef cublc meter, annual average and the maxImum nitrogen
ox{des Impact of all sources operated at the IMC-New Wales chemlcal

complex wiil be 3.3 micrograms per cubic meter, annual average. The

5=2
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maximum Impacts will occur approximately 1.0 kliometers west of the
chemical complex on land owned by IMC, The ambient alr quallty
standard for nltrogen oxides Is 100 micrograms per cubic meter, annual

average.

The results of modeling clearly demonstrate that the proposed Increase
In nltrogen oxldes emlsslons from the No. 2 DAP plant will result In
no signiflcant Impact on ambient alr quallity. The results of all

modeling are Included as Appendix C of this application.

The Impacts of nitrogen oxides emisslons from sources outside of
IMC-New Wales chemical complex were not included In the alr quality
review based upon englneering judgement, I+ was estimated that
because of the expected magnitude of nitrogen oxides emlssions from
sources In the vicinity of IMC-New Wales and the distances from these
sources to the IMC-New Wales chemlcal compiex, it would be very
unllkely that any of the sources, indlvidually or collectively, would

result In a significant nitrogen oxlde Impact In the project area.

sroueEsgKKOOGLER



6.0 IMPACT ON SOILS, YEGETATION AND VISIBILITY

The Impact of the proposed nitrogen oxlides emlssion Increase for the
No. 2 DAP plant wiil be 0.62 micrograms per cubic meter, annual
average. This compares with the ambient air quallty standard for
nltrogen oxides of 100 micrograms per cublc meter, annual éverage.
Since the Impact of the proposed emlssion Increase Is less than one
percent of the amblent alr quality standard for nitrogen oxldes, It Is
extremely unllkely that the Impact will result in any adverse effect
on solls, vegetation or vislbility In the Polk-HIlI]lsborough County

area.,

The proposed increase In nltrogen oxldes emissions from the No., 2 DAP
plant will not affect the emisslon rate of any other air pol lutant
from the No., 2 DAP plant or other facliiitlies at the IMC-New Wales
chemical complex. Furthermore, the proposed emlssion rate Increase
will not affect the productlon rate of the No. 2 DAP plant and hence,
will have no effect on traffic or the number of employees at the

IMC-New Wales chemlcal complex.
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SHOLTES & KOOGLER, ENVIRONMENTAL CONSULTANTS

1213 N.W. §th Street Gainesviile, Florida 32601 {904) 277-5822

SKEC 124-85-01
October 18, 1985

Mr. Clalr Fancy

Deputy Bureau Chlef

Bureau of Air Quality Management
Florida Department of
Environmental Regulation

Twin Towers Offlce Bullding

2600 Blair Stone Road
Tallahassee, Ficrlida 32301

Subject: Summary of NOx Emission Measurements
IMC/New Wales Chemical Complex
Pcik County, Florida

Dear Mr. Fancy:

Cn the two attached sheets | have summarized the results of NOx
emlsslon measurements made at the IMC/New Wales Chemical Complex plant
on May 29 and August 28, 1985 and measurements made on two phosphate
rock dryers in Polk and Hillsborough County at earller dates. The NOx
emission date for the phosphate rock dryers were obtalned from
information In the DER flles.

The NOx data are summarized In terms of pounds per hour, pounds
per mililon BTU heat Input, pounds per ton of product, pounds per
thousand gallons of fuel and parts per million (volume). [ have also
caiculated the amount of NOx In each case that potentlially could have
been contributed by 0.28 percent nitrogen In the fuel oll. The NOx’
emisslon rate expressed as pounds per hour is dependent upon the slze
of the unit belng tested and the amount of fuel belng burned and
hence, shows no trend. Llkewlse, the potentlal NOx from the fuel Is
dependent upon the amount of fue! burned per hour (related to the size
of the unlt and the product produced) and similarly shows no trend.
The ratio of ectual NOx emisslons to potential for NOx does show 2
rether Interesting trend however. Thils ratlo shows that the actual
NOx emlssions are greater than the potential fuel contributed NOx
emissions In the IMC/New Wales No. 2 DAP plant by 40 to 80 percent.
This compares to & ratio of actual to potentlal NOx emlssions of 0.7

Dispersion Modeling, Air Quality Monitoring, Emission Measurements, Meteorological Studies, Control Systems Design, Control System Evaluation,
Environmental Impact Studies, Noise Surveys, Radiological Studies, instrurmentation for Control Systems, Instrumentation for Environmental Monitoring



TABLE 5-1

SOQURCE DATA USED TO EVALUATE THE IMPACT OF
NOx EMISSIONS FROM SOURCES AT
IMC-NEW WALES
POLK COUNTY, FLOR!DA

Stack —.3tack Gas

NOx Emisslions Helght Diameter Vel Temp

Source (Ib/hr) (g/sec) (feet) (feet) (fps) (°F)

1-3 Sulfuric Acld 55.2 6.96 200 8.2 54.8 170
4 Sulfurlc Acld 18.4 2.32 200 8.5 51.0 170
5 Suifuric Acid 18.4 2.32 200 8.5 51.0 170
AF | 47.8 6.02 172 7.9 42.6 120
MultIphos 87.5 11.02 172 7.9 23.3 120
Uranium Rec, 1.2 0.15 100 2.0 26,4 100
No. 1 DAP 10.0 1.26 120 6.9 51.2 115
GTSP 18.0 2.27 120 6.0 66.9 125
AuxIlTary Boller(1) 0.1 c.01 56 5.6 56.4 555
No. 2 DAF(2) 8.6 1.08 120 5.9 68.2 120
No. 2 DAP(3) 42.0 5.29 120 5.9 68.2 120

(1) Auxiliary boller does not operate when sulfurlc acld plants operate.
(2) No. 2 DAP at permitted NOx emlssion rate.
(3) No. 2 DAP at proposed NOx emlsslon rate.
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PEN A

Summary of NOx Emission Data
Reported to the Florida
Department of Environmental Regulation
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Mr. Clalr Fancy October 18, 1985
Florida Department of Environmental Reguiation Page 2

to 0.8 (lower actual emissions than potential fuel NOx) for the
IMC/New Wzles No. 1 DAP plant and the two rock dryers and a ratio of
1.1 for the IMC/New Wales GTSP plant.

The ratlio of actual NOx emissions to potential NOx emlssions
indicates that more nitrogen Is being converted to NOx In the No. 2
DAF plant than is contributed by the fuel. The additional NOx could
be formed either by the fixatlon of atmospheric nitrogen or the
combustion of free ammonia. | would say It Is more probable that the
addittonal NOx 1s formed by the fixatlion of atmospherlc nitrogen.

The NCx emission rate expressed as parts per milllon (volume)
shows no trend. The NCx concentratlion In the stack gases range from
approximately 10 fc 60 parts per million. As a polnt of comparison,
the expected NOx concentration In the flue gas from an coii-fired
boller is In the range of 400 to 500 parts per mllllon.

The NOx emissfons In pounds per ton of product is probably more
related to the drying requirements of & typical product than +o
combustion technclogy. It appears that burner design may be a
secondery function In this relationship. The highest NOx emlisslion
rate (pounds per ton of product) was observed In the GTSP plant. Thls
plant e2lso had the highest fuel use per ton of product; 3.4 gallons
fuel per ton. The fuel use In the rock dryers and DAP plants ranged
from 1.2 to 2.5 gallons per ton of product and the NOx emlssions
ranged from 0.08 to 0.19 pounds per ton of product. The NOx emlsslons
{(pounds per tcn of product) were higher in the No. 2 DAP plant than In
the No. 1 DAP plant and one of the rock dryers, Indlicating the
Influence of burner deslign.

The last two relationships, pounds of NOx per milllon BTU and
pounds NOx per thousand gallons of fuel, are directly related through
the heating value of fuel (145,900 BTU per gallon assumed). These
data show that significantly more NOx Is generated per million BTU
heat Input In the No. 2 DAP plant than In the other four sources.
This appears strictly to be a functlon of burner design. The NOx
emisslons per milllon BTU heat Input ere lowest In the No. 1 DAP plant
and the two rock dryers with the NOx emlsslons from the GTSP plant
being intermediete between these three sources and the No. 2 DAP
plant.

The NOx emlisslons expressed In pounds per thousand gallons of
fuel are presented for comparison with emlssfon factors published by

EPA In the document Compllation of Alr Pollutant Emission Factors

{(publlcation AP-42), As | stated In my August 19, 1985 |etter to you,
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Mr. Clalr Fancy October 18, 1985
Florida Department of EnvIronmental Regulation Page 3

the NOx emissicns repcrted by EPA generally range from 40 to 70 pounds
per thousand gallons of fuel wlth an upper Iimit of 105 pounds per
thousand gailons. The NOx emissfons from the [IMC/New Wales No. 1 DAP
plant and the twoc rock dryers range from 50 to 57 pounds per thousand
gallons of fuel and emissions from the GTSP plant zre approximately 78
pounds per thousand gallcns of fuel; all within the general range of
NOx emisslons that EPA has published for oill-fired boilers. The NOx
emissfons from the No. 2 DAP piant expressed In pounds per thousand
gallons of fuel range from approximeately 105 to 130 pounds per
thousand gallons; slgnificantly hlgher than what would generally be
expected from an oil=flred boiler.

Since the NCOx emissions from the No. | DAP plant are relatlvely
low, Incicating that NOx emlissions are not necessarlly & functlon of
free ammonle In the system, and the fact that the NOx emissions from
the No. 1 DAP ptant, the rock dryers and GTSP piants are in the range
of emlsslon fectors quoted by EPA, Indlcates that the higher than
normzl emissions from the No. 2 DAP plant are probably a function of
burner design. Since the NCx emissions (pounds per thousand gallons
of fuel) from the No. 2 DAP plant were In the same range both [In May
1985 when the plant was running 124 tons per hour and In August when
the plant was running at 77 tons per hour Indlcate that the generation
of NOx Is not & function of the fue! firing rate to the burner.

I trust that the Information contesined hereln will provide you
with the Information that you will need t¢ complete your re-evaluation
of BACT for NOx emissions from the IMC/New Wsles No. 2 DAP plant. |If
there are any questions, olr if additlicnal Information is required,
please do not hesitate to contact me.

Yery truly yours,

SHOLTES & KOOGLER,—,
ENVIRONMENTAL 0N§ULTANTS

A L
Nt ‘-7/ /
! J .
Johp B. Koogler, Ph.D., P.E.

[
JBK: pdt v
Enclosures

cc: Mr. Witlard Hanks
Mr, A, L, Glrardlin
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IMC/New Weles:
Summary MOx Emjsslon Tests
5/29/85 2 DAP - East
Production = 124 *ph )
Fuel - 1.57 gai/ton
- 195 gal/hr @ 145,900 BTU/gal
- 28.45 x 10° BTU/hr
NCx - 20.2 Ib/hr (14.4 Ib/hr potentlal from fuel
5 € 0.28% N In fuel)
~ 0.71 Ib/10° BTU
- 0.16 {b/ton DAP
- 103.6 {b/1000 gal
8/28/85 #2 DAP - East
Production = 77 tph
Fuel - 1.2 gal/ton
- 92.4 gal/hg € 145,500 BTU/gal
- 13.48 x 10 BTU/hr
NCx - 10.7 Ib/hr6(6.8 Ib/hr potential from fuel)
- 0.80 {b/10° BTU/hr
- 0.14 Ib/ton DAP
- 115.8 1b/1000 gal
8/28/85 . #2 DAP - West
Production - 77 *ph
Fuel - 1.5 gal/ton
- 115.5 gal/gr @ 145,900 BTU/gal
- 16.85 x 1¢° BTU/hr
NOx - 14.9 ib/hr_(8.5 Ib/hr potential from fuel)

8/28/85 #1 DAP

Production -
Fue! -

NOx -

0.88 1b/10% BTU

0.19 I1b/ton DAF
129.0 1b/1000 gal

99 +ph
1.6 gel/ton

158.4 gal/gr €@ 145,900 BTU/gal

23.11 x 10° BTU/hr

7.8 Ib/hr 611.7 ib/hr potential from fuel)
0.34 |b/10” BTU

0.08 Ib/ton DAP

49.2 1b/1000 gal




8/28/85 _GTSP

Productlion
Fuel

NOx

-

60 tph

3.4 gal/ton

204.0 gal/pr @ 145,900 BTU/gal

29.76 x 107 BTU/hr

15.9 Ib/hr6(15.0 Ib/hr potential from fuel)
0.53 1b/10° BTU

0.27 Ib/ton GTSP

77.9 1b/1000 gal

Production - 333 tph (estimated)

Fuel - 2.53 gal/ton
- 842 gal/ hg
- 122.8 x 10° BTU/hr
. NCx - 42.5 lb/hr6(62.0 Ib/hr potential from fuel)

- 0.35 |b/10° BTU

- 0.13 Ib/ton rock

- 50.5 1b/1000 gal

Production = 35G ton/hr
Fuel - 1.43 gai/ton
- 500 gal/hg
- 72.9 x 10° BTU/hr A
NOx - 28.6 Ib/hr6(36.8 Ib/hr potential from fuel)

- 0.39 1b/10" BTU

- 0.08 Ib/ton rock

- 57.2 1b/1000 gal
2ummary of Emissjons

NOx _(as NOZ2) Potential NOx
(ib/ton  (1b/1000 from fuel
Source (1b/MMBTU) Prod.) gal fuel) (Ib/hr) (ppm) (Ib/hr)  (act/pot)*

IMC #2 DAP-E 0.7 0.16 103.6 20,2 35.4 14.4 1.4
IMC #2 DAP-E 0.80 0.14 115.8 10.7 17.0 6.8 t.6
IMC #2 DAP-W 0.88 0.19 129.0 14.9 21,3 8.5 1.8
IMC #1 DAP 0.34 0.08 49,2 7.8 9.2 11.7 0.7
Rock Dryer #1 0.35 0.13 50.5 42,5 61.0 62.0 0.7
Rock Dryer #2 0.39 0.08 57.2 28.6 46,2 36.8 0.8
IMC GTSP 0.53 0.27 77.9 15.9 26.6 15.0 1.1

* Actual NOx Emisslons/Pctentlzl NOx emlsclons from fuel.
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APPENDIX B

Supplemental Informatlon on NOx Emissions
Provided to EPA During Review of PSD
Constructlion Permit Appllcation
PSD-FL-034
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" SUPPLEMENTAL DATA FOR PSD REVIEW

NEW WALES CHEMICALS, INC.
POLK COUNTY, FLORIDA

DECEMBER 14, 1979

SHOLTES & KOOGLER
ENVIRONMENTAL CONSULTANTS
1213 NW 6TH STREET
GAINESVILLE, FLORIDA 3260
(904) 377-5822
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7.0 FUEL RELATED AIR POLLUTANT EMISSIONS IN THE DAP PLANT
7.1 Introduction

Heat is required in the DAP product dryer to remove excess water
from the product. New Wales is designing the dryers to use fuel oil

combustion for the heat source.

For design purposes it is assumed that two gallons of fuel ofI
will be required to dry one ton of product. The rated production
capacity of the proposed DAP plant is 140 tons per hour total (70 tons
per hour in each of two identical trains). This production rate
will require a maximum of 280 gallons per hour of fuel 0il. New
Wales is proposing to use a residual No. 6 fuel o0il with a maximum

2.5 percent sulfur content.

7.2 S0p Emissions

Since there is free ammonia in the product entering the dryer,
it is expecfed that sulfur dioxide will be partially absorbed by
a reaction with the ammonia. New Wales has conducted emission measure-
ments and can commit to a maximum sulfur dioxide emission rate from the
total DAP plant of 44 pounds per hour. This will be a maximum 30;

emission rate of 22 pounds per hour from each of the two dryers.

7-1 .
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This commitment is equivalent to a 60 percent reduction in the 50,
emission rate with the dryers burning a 2.5 percent sulfur fuel at a
combined rate of 280 gallons per hour. This is also equivalent to

burning a fuel o0il with 1.0 percent sulfur.

This commitment will reduce the actual sulfur dioxide emissions
from the DAP plant from 457 tons per year to 183 tons per year which is
only four percent of the total sulfur dioxide emissions from the "new
sources" at the New Wales Chemical Complex. Because of the S02 sorption
capacity inherent with the DAP process the combustion of fuel with a 2.5
percent sulfur is equivalent to using a 1.0 percent sulfur fuel. No
expenditure of energy is required to achieve the sorption and the S02
remaining in the tail gas has been shown not to cause or contribute to
a violation of secondary air quality standards or PSD increments. Because

of these factors the use of a 2.5 percent sulfur fuel is considered BACT.

7.3 NOx Emissions

The combination of fuel oil in the DAP dryer will generate some
NOx as a result of the oxidation of atmospheric nitrogen at the peak
temperatures achieved in the flame. The quantity of NOx generated is
expected to be low; however, because of the nature of the dryer perform-

ance.

The purpose of the burner in the DAP dryer is to heat and which
in turn is used to drive excess moisture from the granular DAP product.
If the temperatureis too high the DAP will decompose. This performance

differs from that of a boiler where the intent is to transfer the heat of

‘combustion to water. The latter requires as little excess combustion air

as possible since the heat transferred to the excess air is lost.
sHoLTes K KooGLER
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In a DAP dryer burner the heavy fuel o0il is steam atomized.
Additionally about 150 percent stoichiometric combustion air (50 percent
excess ajr) is fed through the burner. Downstream of the burner nozzle
quench air is added resulting in a total air flow equivalent to

300-500 percent excess air.

The use of steam atomization of the fuel and the addition of‘quench
air results in a burner that functions much 1ike a low NOy burner(l).
The addition of less than 50 percent excess air at the burner would pro-
bably result in lower MO, emissions but it would also result in higher
temperatures in the front of the kiln which in turn would cause DAP

decomposition,

Because of the nature of the drying operatkon the DAP burner

functions much like a low NOy burner. Further modification of the

burner to reduce NOx emissions, such as by reducing primary combustion air
is not possible. Temperatures resulting from the reduction in primary

air would cause an increase in temperature at the end of the dryer that
would cause product decomposition. Flue gas recirculation, likewise ié
not feasible because of the high excess air flow used in the dryer.

The flue gas has an oxygen content not significantly lower than that of

air.

It is the opinion of New Wales and the burner supplier (John Zink, Inc.)

that the burners used in DAP plants represent BACT for NOx control in this

type source.

7-3
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In response to a specific EPA request for informatioh, the air
flow to the burner and the quench air orifices is controlled by fixed
orifices in the air line. The fuel flow rate is controlled by an

orifice and the pressure of the oil pump.
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REFERENCES
SECTION 7

Personal communication with Lee Massey, John Zink, Inc., Tulsa,
Oklahoma, December 7, 1979.
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## [SCLT ##sseesesseet [MC - New Wales - Annual NOX Emissions

- ISCLT INPUT DAT& -

NUNBER OF SOURCES = 11

NUNBER OF X AXIS GRID SYSTEN POINTS = 2

NUMBER OF Y AXIS GRID SYSTEM POINTS = 2

NUNBER OF SPECIAL PGINTS = ¢

NUNBER OF SEASONS = |

NUMBER OF WIND SPEED CLASSES = &

NUNEBER OF STABILITY CLASSES = 4

NUNBER OF WIND DIRECTION CLASSES = 14

FILE NUNBER OF DATA FILE USED FOR REPORTS =

THE PROGRAM IS RUN IN RURAL MODE

CONCENTRATION {DEPOSITION) UNITS CONVERSION FACTOR = .10000000E+07
ACCELERATION OF GRAVITY (METERS/SECHS?) = 9,800

HEIGHT OF NEASUREMENT OF WIND SPEED (NETERS) = 10,000

ENTRAINNENT PARAMETER FOR UNSTABLE CONDITIONS = 400

ENTRAINMENT PARAMETER FOR STABLE CONDITIONS = 400

CORRECTION ANGLE FOR GRID SYSTEM VERSUS DIRECTION DATA NORTH (DEGREES) =  .000
BECAY COEFFICIENT = .00000000E+00

PROSRAM OPTION SWITCKES = 1, f, 1, 0, 0, 3,2, 2, 3,2, 2,0,0,0,0,0,0, 1, 0, 0,
SOURCES USED TQ FORM SOURCE CONBINATION 1 ARE - 2304,

SOURCES USED TO FURM SOURCE CONBINATICN 2 ARE - 2304, 2344,
SOURCES USED TO FORM SOURCE CONBINATION 3 ARE - 2301,-12311,

DISTANCE X AXIS GRID SYSTEM POINTS (METERS )= 391500.00, 392000.00, 392500.00, 393000.00,

39450000, 395000.00, 395500.00, 356000.00, 39450000, 397000.00, 397500.00,
399500.00, 40000000, 400500.00, 401000.00, 401500.00,

398000. 00,

393300.00,

sEEEHEEE PAGE 1 #e%s

398500.9¢,

394000. 00,

399000.00,

DISTANCE ¥ AXIS GRID SYSTEM POINTS {METERS )= 3074000.00, 3074500.00, 3075000.00, 3075500.00, 307600000, 3074599.00,
3077000.00, 307750000, 3078000.00, 3078500.00, 307900000, 3079500.00, 3080000.00, 3080500.00, 3081000.00, 3081500,00,

3082000.90, 3082500.00, I0B30GG,00, I1G83500,00, 308400¢.00,
- AMBIENT AIR TEMPERATURE (DEGREES KELVIN} -
STABILITY STABILITY STABILITY GSTABILITY STABILITY STABILITY
CATEGORY | CATEBCRY 2 CATEGORY 3 CATEBORY 4 CATEBORY S5 CATEGORY &
SEASON | 298.0090  Z98.0000 298.0000 298.0000  298.0000  298,0000
- MIXING LAYER HEIGHT (METERS) -
SEASON

WIND SFEED WIND SPEED WIND SPEED WIND SPEED WIND SPEED WIND SPEED
CATEGORY | CATEGORY 2 CATEBORY 3 CATEGORY 4 CATEGORY 5 CATEBORY &

TABILITY CATEGORY | ,100000E+04 . 100000E+04 . {000COE+04 .100000E+04 , 100000E+04 , 100000E+04
TABILITY CATEGORY 2 .100000E+04 ,100000E+04 . 100GOOE+0 |, [00000E+04 . 100000E+04 . 100C00E+04
TABILITY CATEGORY 3 .10G0CO0E+04 .180000E+04 . 100000E+04 ,100000E+04 , 100000E+04 , 100000E+04
TABILITY CATESORY 4 ,100000E+04 . 100000E+04 , 100000E+04 . 100C00E+04 . 100000E+04 . 100000E+04
TABILITY CATESGRY 5 . 100000E+0T .100000E+0T . 100000E+05 . 100000E+0T . 100000E+05 . 100000E+05
TABILITY CATEGORY & .100000E+0F .100000E+0S . 100000E+05 . 100000E+03 . 100000E+05 . 100000E+03
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DIRECTION
{DEGREES)
000
22,500
45.000
47,300
20,000
112.500
135.000
137.500
£80.000
202.500
225.000
247,300
270.000
292,500
313.000
337,509

DIRECTION
{DEGREES)
000
22.500
43. 000
67.300
§0.000
112,500
135.000
157.300
180.000
202.500
225.000
247,500
270,000
292,500
315,000
337.500

- ISCLT INPUT DATA (CONT.) -

- FREQUENCY OF OCCURRENCE OF WIND SPEED, DIRECTION AND STABILITY -

{

{

SEASON |

STABILITY CATEGGRY !

WIND SPEED WIND SPEEL WIND SPEED WIND SPEED #IND SPEED WIND SPEED
CATEGORY 3 CATEGORY 4 CATEGORY 3 CATEGORY 6

CATEGORY !

L TSOOMPSH{ 2,5000RP5)E 4,J000MPS) { 4.B00MPSH( 9, 30008PS) (12, S000KPS)

00018000
00009004
. 00019000
» 00024000
00042000
00033000
00024000
00030000
00023000
00014000
00008000
10020000
00015000
00013000
00015000
+ 00010000

CATEBORY Z

. 00005000
00002004
00023000
00023000
00037008
. 00027000
00023000
(0039000
00023000
00015000
00011009
00018009
.00018000
0011000
00009090
0009000

. 00000040
. 00000006
. 00000000
00090000
00000000
00000600
00000000
Q0000000
00000000
00000000
« 0009000
. 00000000
. 00000000
00000040
. 00400000
00000640

SEASDN 1

. 00006000
. 00000000
« 00000000
« 00960000
00000000
200046000
00000000
00000000
. 00000000
00000000
90000000
00000000
. 00006000
. 00000600
- 00000000
. 00000000

STABILITY CATEGORY 2

00000000
. 00006000
. 00000000
00000000
00080000
. 00000000
00000009
00000000
. 00000009
00000000
0000000
» 00000000
. 00000000
. 00000000
. 00000000
« 00400300

. 010000000
. 00000000
. 00000000
.00000000
60000000
. 00000000
. 00003000
. 60000600
. 00006000
« 00000009
. 00000000
. 00060000
« 00000000
. 00400000
00600000
. 00000060

BIND SPEED WIND SPEED WIND SPEED WIND SPEED NWIND SPEED WIND SPEED
CATEBORY 1 CATEBORY 2 CATEGORY J CATESORY 4 CATEGORY J CATEGORY &

. TSOOMPS}{ 2,5000MPS) { 4.3000HPS){ 5.8000MF5) { 7.5000MPS} (12, 5000MPS)

00073000
00078000
00101000
00145000
. 00224000
00111060
00075000
. 00083000
-00088000
00034000
00053000
00034000
00083000
80069000
00037000
. 00038000

00153000
00154000
. 00402000
00507000
00774000
. 00308000
. 00283000
. 00254000
00260000
00832000
00121000
. 00133000
00190000
00174009
. 00142000
00119000

.000%4000
00084046
- 00205000
003563000
00612000
. 00233000
00169000
00133000
. 00219000
00110000
. 00094000
. 00107600
00219000
00100060
00112000
.00050000

. 00000000
. 00000000
. 00000600
. 00000000
. 00060000
. 00600000
00600000
00060000
00000000
00000000
. 00000060
00000000
00000000
. 00000000
. 00000000
. 00000000

. 00000000
. 00000040
. 00000000
. 00006000
. 00000000
. 00000009
00000000
00000000
00000000
+ 006000040
. 00000000
. 00000060
. 00000000
00000000
. 00000000
. 00000000

. 00000000
. 00000009
00000060
. 00000000
. 00000000
00000000
- 00000000
. 06000000
00000000
»00000000
.00000000
00000000
. 40000009
. 00000000
00000000
. 00000000
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- [SCLT INPUT DATR (CONT.} -

- FREQUENCY OF OCCURRENCE OF WINE SPEED, DIRECTION AND STABILITY -
SEASON ¢
STABILITY CATEGORY 3

WIND SPEED WIND SPEED WIND SGPEED WIND SPEED WIND SPEED WIND SPEED
CATEBORY { CATEBORY 2 CATEGORY 3 CATEGDRY 4 CATEBORY 5 CATEBORY 6

DIRECTIGH { LTS0O0MPS)( 2.5000MPSI{ 4,3000MPS)( &.3000MPS) { 7.3000NPS5) (12, J00ONPS)
(DEGREES)
000 LO0033000 00201000  .0044B00C 00037000  LO0002000 00006000

22,300 00045000 . 00324000 00352000 .00057000  .00007000 00000000
43,000 00060000 00600000 .00669000  .00139000 00000000  .00000000

67,500 00080000 00327000  .QG&7L000 00203000  .QOQCZ000  .00Q00000
¥0. 000 00091000 00767000 01203999 ,0039000¢  .00005000 00000000
112.300 00040000 L 00331000 .00499000  .00228900  .0G009000 . 00GG0000
135,000 L00042000 00272000 004753000 00073000 00000600 00000000
137,500 L00056000  .Q0224000 L, 0G324000 . 00048000 00000600 00000008
1BO. 000 <00054000  .00315000 00435000  .0006BGO0  .00002000  .00000000
202,300 00021000 00121000 00192080 00048000  .00002000  .00000600
225,000 L00011000 00162000  L00340000 . 00064000 00003000 . ¢0000000
247,500 L00023000 00228000 .00304000  .0007B000 00063000 . 00000000
270,000 00022000 L00215000 00646000  .00114000  .00007060 . 00005000
2§2.300 L00015000  LO01E3000 00404000 00066000  .00009000 00000000
315.000 L00025000  .00110000 . o0342000 00066000  .00000000 . 00000000
337,300 L000209G¢  L0C103000  LGE203060  .0001L000 L OGOGG0GD 00000000
SERSON 1

STABILITY CATEGORY 4

WIND SPEED WIND SPEED WIND SPEED MIND SPEED WIND SPEED WIND SPEED

CATEGORY 1 CATEGORY 2 CATEGORY 3 CATEGBORY 4 CATEGORY 5 CATEGORY &
DIRECTION { 7500MPS)( 2.5000MPS) { 4. 3000MPSH{ 6.B000MPS) ( 9.5000MPS) (12, 3000MPS)
{DEGREES)

. 000 L00088000  .00411000  .01892999 01730999  .00153000  ,00005000
22.500 Q0066060 00443000 00978997 00969999 00128040 .00018000
45.000 00698000 00612000  .009B399%  .009269%%  .00062000  .00003000
67.500 0097000 00327000 . 00858000 00499000 . 00030040 . 00005000
20.000 00108000  .00694000 01223999 .G1106999  .0C037000 00000000

112,500 00070000 00383000 00759040 00733000  .0COI4000  .00000000
135,000 00050000 .00356000  .00901999 (0582000  .00032000  .00003000
157.500 00049000 00343000  .009429%9  L00B74999 00105000  .00005000
18¢.000 L00093000 00541000  .01800957 01483999  .00251000 ,00014000
202.500 0030000 L00233000 00578000 Q0507000  .00QR4000  .00009000
225.000 L00071000 00267000  .00735000  ,00669000 00100000 00023000
247.500 00042000 00313000  .09612000  .00432000 00103060 .00018000
270,000 00033000 00324000 00692000 00894999 00183000  .00021000
292,500 00045000 00263000  .00380000  .Q0747000  .Q0144000 00023000
313.000 00043000  .00219000  .00557000 .00BA299%  .00112000 00002000
337,590 00043000 .00228000 .00423000  .00626000 .00034000  .00009000



DIRECTION
(DEGREES)
000
22,500
45.000
47,500
0. 000
112,500
135,000
157.500
180.0600
202,300
225,000
247,500
270,000
292,500
315,600
337.500

DIRECTION
{DEGREES)
. 000
22,300
45.000
67.500
90.000
112.500
135.000
157.500
180.000
202.500
225.000
247.300
270,009
2%2.500
315.000
337.500

{

{
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- ISCLT INPUT DATA (CONT.) -

SEASON 1

STABILITY CATEBORY 35

- FREQUENCY OF CCCURRENCE OF WIND SPEED, DIRECTION AND STABILITY -

WIND SPEED HIND GPEED WIND SPEED WIND SPEED WIND SPEED WIND SPEED
CATEGORY 3 CATESORY 4 CATEGORY 5 CATEGORY 6

CATEGORY 1

.730¢MPS) ¢ 2,5000MPSH{ 4.3000MPS){ 4.8000MPS){ 9, S000MPS} {12, 3000MPS)

00000000
40000000
30000000
00000000
- 00000000
. 40000000
. 00000000
- 00004000
<00G00000
09000000
00000000
30000000
- 00000000
00009000
. 00000000
Q0000000

CATEGORY 2

. 00849000
. 004623000
. 00843000
00612000
. 00740040
00437000
00305000
00371000
00947999
00358000
» 00422009
.00322000
00299000
. 40242000
. 00148000
00269000

01352999
. 00433000
00352060
00221040
00272000
. 00208000
00281000
00283000
. 00437000
. 00190000
< 10190000
00203000
00276000
00372000
0370000
0630000

SEASON 1

« 00000000
. 00000000
« 300006000
. 00000000
00000000
00000000
. 00060000
00000040
. 00000000
. 00000000
0006000
. 00000000
000006000
. 00400000
00000000
00000000

STABILITY CATEGORY &

« 00000000
.00000630
00000000
. 00000000
00000000
. 00000000
. 00000000
. 00000000
« 00000000
. (0000000
«U0006000
« 00000000
« 00000000
. 00000000
« 00000000
. 00000000

00000000
. 00600000
. 00000000
00000000
00000000
. 00000900
. 00006600
00000000
0006¢000
. 00000000
. 00000000
. 00000000
. 00000000
. 00000000
. 00000000
. 00000000

WIND SPEED WIND SPEED WIND SPEED WIND SPEED WIND SPEED WIND SPEED
CATEGORY 1 CATEGORY 2 CATEBORY 3 CATEGORY 4 CATEGORY 5 CATEGORY &

7300MPS) ( 2.5000MPS}( 4,.3000MPS}( 6.B00CKPS) ( §.5000MPS) (12, S000NPS)

01492999
01269999
01155999
00939999
00991999
00780000
00757000
. 00691000
00982999
00352000
00357000
. 00435000
00572000
-H0483000
00274000
00391000

01867999

©.01323999

05216999
00871999
00840000
00610000
00366000
00644000
01072999
00324000
. 00454009
. 00397000
00474000
00527000
00281000
. 40300000

« 30006000
00000600
. 00600000
00080000
00400000
00000000
. 00000000
. 00000000
. 00000000
. 00008000
00000000
. 00000040
. 00000000
+00000000
. 00000000
. 00000000

+ 00000000
00000000
+ 00000000
. 00000040
. 00000000
200000000
00000000
00000000
- 00000000
Q0000000
. 00000000
80000000
. 00000000
. 00000000
. 00000000
.00000040

. 00000000
. 90000000
. 00000000
00000000
. 00000000
+ 00000000
. 00006000
. 00000000
- 00000000
. 00000460
. 06000009
.000000¢0
. 006000000
. 00000000
. 00000000
. 00000600

. (0000000
. 00000000
. 00000000
. 004600000
. 00000000
00400000
. 00000000
.40000000
00000000
00000000
. (00000009
. 00000000
. 00000000
. 00000000
. 00000000
. 00000000
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STABILITY CATEGORY
Emnum CATEGORY

5

SN B BN W N N EE N BN e

ITABILI TY CATEGORY
5

TABILITY CATEBORY
TABILITY CATEGORY

O~ LN B b P e

TABILITY CATEGORY

TABILITY CATEGORY !
TABILITY CATEGORY 2
TABILITY CATEBORY 3
TABILITY CATESORY 4 .
TABILITY CATEGORY 3 .
TABILITY CATEBORY & .,

«000000E+00
«Q00000E+00
. 000000+ 00
. 000000E+00
. 200000E-01
«330000E-01

« 1¢0000E+00
« 130000E+00
« 200000E+00

#5844 [SCLT saevassedrees [NC - New Wales - Annual NOX Emissions

- ISCLT INPUT DATA (CONT.) -

- VERTICAL POTENTIAL TEMPERATURE GRADIENT {DEGREES KELVIN/METER) -

WIND SPEED
CATEBORY 1

WIND SPEED
CATEGORY 1

230000E+30
300000E+00
J00000E+00 .

RIND SPEED
CATEGORY 2

- 000000£+00
« 000000E+00
000000E+00
.000000E+00
+ 200000E-01
< S30000E-01

RIND SPEED
CATEGORY 3

. 000G00E+00
.00G00OE+00
- 000000£400
«000000E+00
« 200000£-01
» 330000E-01

NIND SPEED
CATEBBRY 4

. 000000E+(0
. 00000CE+00
. 000000k +G0
» 000000E+00
. 200000E-01
« 350000E-61

WIND SPEED
CATEBORY 5

« 000000E+00
. 006000E+00
. 00GO00E+00
» 000000E+00
. 200000E-01
« 350000801

- WIND PROFILE PONER LAW EXPONENTS -

WIND SPEED
CATEGORY 2

» [OO000E+00
+ 150000E +00
. 200000E+C0
. 230000E+G0
« SO0000E+00

J00000E+0)

WIND SPEED
CATEGORY 3

. 100000E+00
 [30G00E+00
. 200000E+00
. 250000E+09
» JU0000E +00
« Z00000E+00

WIND SPEED
CATEGORY 4

« 10000CE+00
« 130900E+00
. 200000E+00
. 250000E+00
. 300000E+00
« SO0QROE+OC

WIND SPEED
CATEBORY 5

« 100000OE+HU
» F30000E+00
. 200000E+90
+ 250000E+00
. S00000E+00
. 300000E+00

NIND SPEED
CATEBORY &

000000E+00
000006E+00
. 000000E+00
. 000000E+00
. 200000E-01
. 350000E-01

NIND SPEED
CATEGORY &

. 100000E+00
. 130000E+00
« 200006E+00
. 230000E+00
+ J00600E+00
. J00000E+00
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l - SOURCE iNPUT DATA -
[ T SOURCE SOURCE X Y EMISSION BRSE /
A NUNBER TYPE COORDINATE COORDINATE HEIGHT ELEV- / - SOURCE DETAILS DEPENDING ON TYPE -
P ) (o (M) ATION /
3 T,
230t STACK  396560.00 3078640.00 &0.70 .00 GAS EXIT TENP (DEB K)= 349.70, GAS EXIT VEL. (N/SEC)= 15.55,
%4 4 SO, STACK DIAMETER (N)= 2.600, HEIGHT OF ASSO. BLDG. (M)= .00, WIDTH OF
ASSO. BLDG. (Mi= .00, NAKE EFFECTS FLAG = 0
- SOURCE STRENGTHS ( BRAMS PER SEC -
SEASON |  SEASON 2 SEASON 3 SEASON 4
2, T2000E400
2302 STAEK 39675000 3079350.00 52.40 .00 GAS EXIT TEMP (DEG K)= 320.90, GAS EXIT VEL. (M/SEC)= 13.00,
AFL STACK DIAMETER (%)= 2.400, HEIGHT OF ASSO. BLDG. (W)= .00, WIDTK OF
ASSO. BLDG. (M)= .00, WAKE EFFECTS FLAG = 0
- SOURCE STRENGTHS ( GRAMS PER SEC ) -
SEASON |  GSEASON 2 SEASON 3 SEASON 4
6. 02000E+00
2303 STACK  396830.00 3079430.00 52.40 .00 GAS EXIT TENP (DEG Ki= 319.10, 8AS EXIT VEL. (N/SEC)= 7.10,
Multiphos STACK DIAMETER (M)= 2,400, HEIGHT OF ASSO. BLDG. (M= .00, WIDTH OF

AS5C. BLDG. (M)= .00, WAKE EFFECTS FLAG = 0
- SCURCE STRENGTHS ( GRAMS PER SEC
SEASON 1 SEASON 2 SEASCN 3 SEASON 4
1 10200E+0!
2304 STACK  396450.00 3079130.00 36.60 0G BAS EXIT TEKP (DES K)= 319.10, BAS EXIT VEL, (M/5ECt= 20.80,

*
Z DAP @ 33.418 /hr ASS0. BLDG. (M= .00, WAKE EFFECTS FLAG = 0
3.4 14 /L 2.0l /he proposesd - SGURCE STRENGTHS { GRAMS FER SEC
(33410 /s j-s-cllg 5;,‘, gaﬁ.ﬂ&, SEASON 1 GEASON 2 GEASON 3  SEASOM 4
2 Rc.q_uc.r{'d mergalg JSEHD 4.2 BaoO

2305 STACK  396490.00 3078440,00 40.70 .00 oAS EXIT TEMP {DEG K)= J49.79, BAS EXIT VEL. {M/SEC)= 13.53,

¥ S HeSO, ASSD. BLDS. tM)= .00, NAKE EFFECTS FLAG = 0
- SGURCE STRENGTHS { GRAMS PER SEC
SEASON |  SEASON 2  GEASON 3 SEASON 4
_ 2, 320006400
2307 STACK 3967000 3079210.00 30.18 .00 GAS EXIT TEMP (DEG K)= 310.00, GAS EXIT VEL. (N/SEC)= B.09,
Uranium Rae. ASSO. BLDS. (NI= .00, WAKE EFFECTS FLAG = 0
- SOURCE STRENGTHS | GRANS PER SEC
SEASON ! GEASON 2 SEASON 3 SEASON A
1. 50000E-01
2318 STACK  396530.00 3078750.00 &1.00 .00 GAS EXIT TEMP {DEG K)= 350.20, BAS EXIT VEL. (N/SEC)= 16.71,

1.2 H,.SOa ASS0. BLDG. (W= .00, WAKE EFFECTS FLAG = 0
- SOURCE STRENSTHS { GRAMS PER SEC
SEASON {  SEASON 2 SEASON 3 SEASON 4
6, 94000E+00

BN N N N AN SN R WA SN EN L N O O g O

] -

STACK DIAMETER iM)= 1,800, HEIBHT OF ASSO. BLDG. (MY= .00, WIDTH OF

} -

STACK DIAMETER (M)= 2.4500, HEIGHT OF ASS0. BLDG. (M)= .00, WIDTH OF

J -

STACK DIAMETER M)= .510, HEIGHT OF ASSG. BLDG. (M}= .00, WIDTH OF

} -

STACK DIAMETER IM}= 2.30¢, HEIGHT OF ASS0. BLDS. (Mi= .00, WIDTH GF

] -
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- SOURCE INPUT DATA -

C T SOURCE SOURCE X Y ERISSION BASE /
A NUNBER TYPE COORDINATE COORDINATE HEIGHT ELEV- / - SOURCE DETAILS DEPENDING O TYPE -
P ) 0 (M) ATION /
E n
2344 STACK  396450.00 3079150.00 36,50 .00 GAS EXIT TENP (DEG K)= 319.10, GAS EXIT VEL. (N/SEC)= 20,80,
STACK DIAMETER (N)= 1.B00, HEIGHT OF ASS0. BLBG. (M)= .00, WIDTH OF
*2DAP @ g.¢ b /hn ASS0. BLDG. (M)= .00, WAKE EFFECTS FLAG = 0
- SOURCE STRENGTHS ( GRAMS PER SEC ) -
SEASON I  GEASON 2  SEASON 3 GEASON 4
1. ¢BOG0E+O0
12307 STACK  396540.00 3079030.00 36,50 .00 GAS EXIT TEMP (DEG Ki= 319.10, GAS EXIT VEL. (4/SEC}= 15.40,
STACK DIAMETER (M)= 2.100, HEIGHT OF ASSO. BLDS. (M= .00, NIDTH OF
1 DAP ASSO. BLDB. )= .00, NAKE EFFECTS FLAG = 0
- SOURCE STRENGTHS ( GRAMS PER SEC ) -
SEASON T SEASON 2 GEASON 3 SEASON 4
1, 260006400
WARNING - DISTANCE BETHEEN SOURCE 12307 AND POINT X,¥= 394500.00, 3079000.00 [ LESS THAN PERMITTED
I 12310 STACK  394560.00 3078810.00 29.00 .00 SAS EXIT TEMP (DES Ki= S64.10, GAS EXIT VEL. (M/SEC}= 17.20,

N BN EE W

STACK DIAMETER {M)= {700, HEIGHT OF ASS50. BLDG. (Mi= .0CG, WIDTH OF

Aux Boiler (docs vot ASSG. BLDG. (M= .00, NAKE EFFECTS FLAG = 0
cparate when Hy SO4 - SOURGE STRENGTHS ( GRAMS PER SEC ) -
plauts operatae ) SEASON !  SEASON 2 SEASON 3 SEASON 4

1. 00QG0E-492

12311 STACK  396350.00 3¢79150.00 3Ja.49 .00 GAS EXIT TEMP (DEB K)= 325,20, GAS EXIT VEL. (M/SEC)= 20.40,
STACK DIAMETER (M)= 1,800, HEIGHT GF ASS8, BLDG. (M}= .00, WIDTH OF
GTsSP AS50. BLDG, (M)= .00, WAKE EFFECTS FLAG = 0

- SOURCE STRENGTHS ( GRAMS PER SEC -
SEASON 1 SEASON 2 ° SEAGON 3 SEASON 4
2. 27000E+00

A Bl B N B BN B O . Em
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l #+  ANNUAL GROUND LEVEL CONCENTRATION ( MICROGRAMS FER CUBEC METER } DUE TO SOURCE 2304 +

- GRID SYSTEM RECEPTORS -
- ¥ AXIS (DISTANCE, METERS) -
391500.000  392000.000 392300.000  393000.90¢  393500.000  394000.000  394500.000  395000.000  395500.000

IY AXIS (DISTANCE y NETERS | - CONCENTRATION -

' 3084900, 000 067925 070459 073274 0746341 079651 .083203 .08B046 .102248 117570
3083500, 9040 (70280 .072881 .076001 079349 (83438 087448 092133 . 103304 12306%
3083000. 000 .072814 075795 (79908 083008 087635 092754 . (198258 108249 130374
3082500.000 073540 078994 .082810 086947 .092343 . 096389 105400 112503 137325

I 3082000, 000 078438 082493 .087071 092203 097785 105114 113689 122891 144118
3081300, 000 L081543 084247 091783 098206 . 103379 L113039 1234335 39211 . 148910
30810060. 9000 067108 090250 094882 . 104842 LA14174 . 124837 . 135549 . 130224 . 166487

I 3080500, 000 04177 108433 . 112548 156484 124105 . 138541 155178 170825 .189109
3080000. 000 A20221 128324 137814 . 148517 160134 170364 . 179899 .207075 223000
3079500. 009 138568 . 148764 164103 183488 .208543 . 280596 .281083 322213 320303

l 3079000, 000 144692 . 158829 . 175544 . 200440 232021 274973 . 335395 L414212 A90106
3078300, 000 134048 LEL7T . 158893 LA73715 « 174404 221334 . 248594 279325 333001
3078000, 000 123196 131287 . 140582 . 150893 61777 . 182485 . 215601 . 254474 278043
3077300.000 L112445 117890 A23710 137974 . 153069 1770852 . 203792 .222924 213655

I 3077000. 000 . 104847 113403 .123829 . 136435 152151 .170863 . 184831 . 1B4263 LA76314
3074300000 105553 113813 123540 135144 . 148831 157193 . 160825 .139217 . 163437
3075000, 000 106173 113907 122897 133301 J41301 143218 143494 1414803 60473

I 3079500. 000 06421 113699 21964 . 128264 130011 131003 . 130885 32131 . 154979
3075000, 000 104387 113208 . 118374 119961 L121128 21867 2139 L 130353 . 149441
3074530,000 104083 110507 112007 L3217 . 114054 L114414 114182 . 128188 . 144529

I 3074000, 000 103801 195368 . 106620 107419 .10B31t . 108437 112977 . 125624 . 139842

~ BR1D SYSTEM RECEPTORS -

I - X AXIS (DISTANCE, METERS} -

396000000  3945G0,000  397000.000  397300.000  398000.000  398500.000  399000.000  399500.000  400000.000
inXIE (DISTANCE s METERS ) - CONCENTRATION -
3084000. 000 133344 . 144890 . 120258 095733 072454 052984 053308 053330 033090

I 3083300.000 142738 154734 127043 097682 070340 .057a72 058022 087791 (57254
3083000, 000 . 153881 AT1269 . 1345608 .098787 0646177 043842 063670 043024 062037
3082500.000 167013 RELIVE . 142451 097972 071034 .071188 (70497 (049185 (086197
3082000, 000 . 182444 211777 . 130543 L, 093575 .0B0748 080270 078711 074709 .068578

l 3081300, 000 . 199859 240314 . 138144 L09257¢ 093248 091739 084254 77914 L070835
3081000, 000 .217090 275633 134003 110098 . 109900 . 102572 090738 080845 072847
3080300, 000 224932 311874 129421 134317 . 126450 , 108773 094540 083374 074527

l 3080000. 0G0 L224434 . 298479 130630 157270 134374 14183 104569 093372 087049
3079500, 000 197500 0536210 133626 . 178142 . 147339 . 145530 123468 199931 097740
3079000, 000 . 263602 L 000025 130478 276490 194611 Jal134 133306 114498 102693
3078500, 006 . 266230 171973 . 152585 70773 133742 361187 119333 103773 L094783
3078000, 000 230447 . 288233 . 130308 . 140889 130597 116634 104090 074345 .(B4425
3077500.000 .229857 , 280794 145942 118197 110438 101491 . 072881 .085183 078751

.0884621 082253 - 074793 072007
3074500, 080 . 204254 234193 . 161406 .095593 085971 079949 073355 049011 063499
30746000, 000 1914699 215093 158383 . 104740 .(078447 073502 . 068044 062343 059494

l 3077006, 000 . 218379 .2373578 . 160053 . 100850 095932
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lY AXI5 (DISTANCE

3075500, 000
3073600, 000
3074500.000

l 3074000, 000

IY AXTS (DISTANCE

3084000, 000
3083300, 000
3083000.000
3082500, 000
3082000, 000
3081508, v00
3081500.000
3080500.000
3080000. 000
3479300.000
3073000, 000
3078500. 000
3078000, 000
3077500, 000
3077000, 000
3074300. 000
3076000, 000
3073500, ¢00

sHeEEEE PABE 9 s1e#
#6  ANNUAL GROUND LEVEL CONCENTRATION ( MICROBRAMS PER CUBIC METER )} DUE TO SOURCE 2304 (CONT.)
- BRID SYSTEN RECEPTORS -
- X AXI5 (DISTANCE, METERS) -
396000.000  394300,000  397000.000  397500.000  398000,000 398500.000  399000.00¢  399500.000  400000.000
+ METERS - [CONCENTRATION -
180225 . 198932 133383 . 109425 07732 . 058464 063800 039111 62}
170442 . 183688 « 1480323 111200 077321 064334 060345 036290 052352
. 161892 . 174540 . 142780 111396 .081947 060931 057441 033947 030415
. 134567 165231 137928 . 110788 . 084940 041244 054990 051040 048715
~ BRID SYSTEM RECEPTORS -
- X AXIS (DISTANCE, METERS) -
400500.000  %01000,000  40150¢.000
, BETERS ~ CONCENTRATION -
032632 .051998 530508
036482 34672 081733
059757 38134 032912
081375 037336 . 054012
063323 . 058839 035004
064925 039991 033834
066288 061297 058679
. 071852 047650 . 063988
.0B010S 074280 069450
.0B8343 .080838 074887
(92142 . 083700 077383
086134 .079148 0735035
Q79740 L7411 069413
073404 089075 063302
067842 064316 061314
Q62393 059481 057307
037229 035195 053349
052467 050970 04939
048634 047064 046030
047078 L4394 042739
045697 042830 040104

3074000, 000

l 3075000, 000
3074500. 000

X ¥ CONCENTRATION
COORDINATE  COORDINATE
{KETERS) (NETERS )
395500.00  307000.00 490104
393000.00  3079000.00 416212
394500.0¢  3079000.00 333393
395500.00  3078500.00 » 333001
395000.00  3079300.00 322213

~ 10 CONTRIBUTING VALVES TO PROGRAN DETERMWINED MAXTMUM 10 OF COMBINED SOURCES

A

x 22

3.33

2304,

=2 0.6¢2 49 S 2
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ANNUAL GROUND LEVEL CONCENTRATION { MICROGRAMS PER CUBIC METER

} DUE TO SBURCE

= 10 CONTRIBUTING VALUES TD PROGRAM DETERNINED MAXIMUM 10 OF COMBINED SDURCES 2304,

1 Y CONCENTRATIGN
COORDINATE  COORDINATE
{NETERS) (METERS )
3935300.00  3079500.00 320303
394500,00  3080500.00 311876
396200.06  3080000.00 . 293579
396300.00  3478000.00 288233
J94500.00  3079300,00 .281083

HrEEIEE PARE

2304 (CONT.)

iz

10 #3144



l Twpact OQ Enussions ¥rom NoZ DAP
at Proposed Ewnssion Rate of 470 18/br
CNOTE: Increase all wmpacts by the Factor ﬂ:.?_-_o)
l"“ [SCLT ##essessisess [NC - New Waies - Annual NOX Esissions 3 5.0 HEEEEH4 PARE 11 t¥sd
l #  ANNUAL GROUND LEVEL CONCENTRATIGN ( MICROSRAMS PER CUBIC METER H FROM COMBINED SOURCES 2304, 2144,
- BRID SYSTEM RECEPTORS -
- 1 AKIS (DISTANCE, METERS) -

391560.000  392000.000  392500.000  393000.000 393500.000  394000.000  394500.000  395000.000  395500.000

l AL1S (DISTANCE , METERS ) - CONCENTRATION -

I 3084000.000 . 089954 093310 097039 01100 105494 110196 114402 . 133436 153701
3083500, 000 093073 096317 100650 19533 L110499 116098 422014 139578 183778
3083000. ¢80 .095429 L 100379 104432 109930 L116059 . 122839 130125 . 14335 172638

I 3082500, 900 100040 104517 . 109568 15147 122239 130583 139584 . 148993 181862
3082006. 000 103904 109247 L115310 E22109 129497 139205 . 150961 162748 . 190859
J081500.000 107993 L114245 .121554 L 130057 . 139536 . 149700 .163468 179063 97205
30810¢0.000 . 118008 119329 . 128303 . 138844 151203 L 143323 179537 198945 .220482

I 3080500, 000 137944 . 143601 . 14503 133176 164356 183606 . 203302 226227 . 230442
3080000, 000 159211 . 149945 . 182514 . 196485 L2120%9 L223620 L238245 .274234 . 293325
3079300.000 . 180840 197015 L7329 . 242998 .274178 318527 72245 A26713 424184

I 3079000, 000 L191419 210341 234333 . 265474 L307271 .Zh4154 A44172 551200 649059
3078500, 000 77523 . 1922872 210424 232703 L2603467 293118 129749 349917 443531
3073000, 600 163151 173840 .186174 . 199832 214245 241570 . 285525 ,339922 . 368232

I 3077500, 000 149179 154124 163833 . 182193 203342 234474 . 269887 295223 . 282950
3077000.000 . 138881 . 150182 .163990 . 180975 .201498 .226278 244775 28023 . 233497
3074500, 000 139918 150726 183607 176975 97100 .210823 . 212984 ,210855 .219092
J076000.060 140610 . 130850 1627358 178534 187129 . 189445 -190032 187528 .212518

l 3075300, 000 L 149936 150574 161520 . 149864 AT2077 173493 173335 174984 . 205243
T073000, 090 1498591 149925 154793 . 158894 L80413 180127 . 16076] 1726335 199174
3074540, 000 . 140489 146347 . 148333 149934 51045 151523 51215 69763 LAtAcd

l 3074000, 090 L3466 139542 41200 . 142522 .14343% 143871 149418 106432 . 183197

- GRID SYSTEM RECEPTORS -

l - X AXI5 {DISTANCE, METERS) -

396000.000  394500.000  397009.600  397500.000  3¥BOOO.000  398500.000  399C¢00.000  399300.000  490000.9000

" AX1S (DISTANCE , HETERS | - CONCENTRATION -

3084000, 000 1748596 . 191881 139248 126782 093764 070171 0745908 70626 L07030%
3083500, 000 . 189032 207572 . 148247 129363 093100 076442 076840 076533 075822
3083000.000 .203788 226814 . 178245 . 130824 087442 084547 084320 L0B34465 .082157
3082500. 000 L22117% . 290551 . 188917 129747 094072 094277 093341 091624 087646
3082000, 000 241515 . 280441 199348 123923 04934 . 106304 104239 . 098939 050819

l 3081500, 000 . 2645678 . 318257 204812 . 122597 123547 121492 114238 103184 093835
3081000.000 287497 . 3650249 203953 . 143803 . 145544 . 133838 L120144 . 107092 . 0946300
3080500, 000 . 297883 413025 171395 177879 167440 . 144050 123335 110414 101346

' 3080000. 000 297223 395347 199510 . 208275 177955 (191216 138414 126304 115281
3079500.000 261554 074441 178944 .235918 .221902 192729 . 166158 145414 129454
3079000, 000 . 349093 000035 . 199282 . 239944 .237727 2133 L179189 154544 . 133999
3078500, 000 . 332579 227751 202072 226161 203631 . 180263 . 158038 . 140078 125523
3078000, 000 305212 381715 172835 . 186382 172833 154461 137849 24943 1144353
3077500, 000 . 304403 371848 193274 . 133882 . 144518 134407 123004 112810 104292
3077000.000 . 289203 41117 .211943 133372 127045 17363 108930 01701 093360
3676500.009 270498 310147 213754 126596 113833 103878 097144 091392 . 084742
3076000, 000 233872 , 284853 209731 138914 103942 097341 090813 .082827 078792
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##  ANNUAL GROUND LEVEL CONCENTRATIGN ( MICROGRAMS PER CUBIE METER
- GRID SYSTEM RECEPTORS -
- X AXIS (DISTANCE, WETERS) -

teeErdtE PAGE

{2 BRER

} (CONT,) FROM COMBINED SOURCES 2304, 2344,

396000.000  396500.000 397000.000  397500.000 398000.000  398500.000  399000.900  399500.000  400000.000
AXIS (DISTANCE , METERS - CONCENTRATION -
3075500, 000 238677 L263450 203105 L1915 096321 L0908 L0BM92 078282 07233
3075000, 000 25721 LASRIE L195072 LTS 100398 085199 .079%16 07458 069330
3074500, 000 24397 .231143  .189087 147525 .108524  .080692  .0760% . .O71390 L0674
3074000, 000 04697 208820 182662 .146720  .112488 081107 .072824 068653 06451
- GRID SYSTEN RECEPTORS -
- ¥ AX15 (DISTANCE, NETERS) -
400500.000  401000,000 401500, 000
AXIS {DISTANCE  METERS - CONCENTRATION -.
1084000, 000 069702 L0862 064839
3083566, 000 074801 LOTHAOA L0a8514
3083009, 000 O9137 .07 L0T0073
3082500, 000 OBISHE L0797 LOT1S29
3082000, 000 083850 077927 072844
3081500, 000 085987 LO79847 973949
3081600.000 087787 L0877 LO7TT
1080500. 000 095155 L0990 .0BATA
3080006, 000 106084 098371 991588
1079500, 000 18958 L107082 099148
2075000, 000 22027 LIl 107480
3079500, 000 L4070 104817 097345
367800, 000 10502 098147 091929
3077500, 000 097211 L9477 08648l
3077000, 000 089845 .085475  .0BI1%%
3074500, 000 082629 079036 075893
3075000.000 075790 LO0730%  L070677
3075500, 000 069483 .967S0L 063681
3075000.000 064410 .062328 040985
3074500, 000 082384 058196 056427
1074000, 000 060518 .056721 08310
- PROGRAM DETERNINED MAXIMUN 10 VALUES -
X Y CONCENTRATION
COORDINATE  COORDINATE
(NETERS)  (METERS )
395500.00 3079000, 00 449059 X gj}_%__-g 2 0.78 mg/w?
395000.00  3079000.00 551200 -
394500,00 3079000, 00 184172 Max 1wcreasd
395500.00 3078500, 00 443651
395000.00  3079500.00 2715 = 0.28-0.65

2 OB g (=7



#4#¢ [SCLT eewesseessind [MC - New Wales - Annual NOY Esissions ' HiraeEE PAGE 13 ##es

¢ ANNUAL GROUND LEVEL CONCENTRATION { MICROGRAMS PER CUBIC METER } (CONT.) FROM COMBINED SOURCES 2304, 2344,
~ PROGRAM DETERMINED MAXIMUM 10 VALLES -
4 ¥ CONCENTRATION
COORDINATE  COORDINATE

(HETERS) {HETERS )

393300.0¢  3079500.00 424154
394300.00  3080300.00 413025
394500.00  3080000.00 395347
396500.00 3078000, 00 381715
I94500.00  3079500.00 372245



3084000, 000
30B3500.000
3083000. 000
3082300, 000
3082000, 000
3081500, 000
3081000, 000
3080560. 600
3080000.000
3079500. 000
3079000. 000
3678500, 000
30730840, 099
3077360, 000
3077000,000
30756500, 000
3076000, 00¢
3075300. 000
3473000. 000
3074500, 960
3074000.000

3084000, 000
3083500, 000
308300¢. 000
3082500. 000
3082000. 009
3081500. 000
3061000, 000
3080500, 000
3080900, 000
3079500, 000
3679000.000
3078500, 000
3078000,000
3077590, 000
3077000. 000
3074300, 000
3075000, 000

AXIS (BISTANCE

#6446 [SCLT seensiseissss [N -

IV"\P“C'*' Op NOx E""“‘!SSIOHS 'prDM all

Sources

TMC- MNew Weles
Nertt: Tucrease all jmpacts by 0.13 a5/~

e Wales - Annugl NOX Emissions

2 [ see przvious r"t'-‘uﬂ)
serseeed PARE

14 454

AX15 (DISTANCE

¥+ ANNUAL GRGUND LEVEL CONCENTRATION ¢ MICROGRAMS PER CUBIC METER ) FROM COMBINED SOURCES  230f,-123l1,
- BRID SYSTEM RECEPTORS -
- X AXIS (DISTANCE, METERS) -
391300,000  392000,000  392500.000  393000.000  393500.000  374000,000  394900,000  393000,000  395500.000
¢ METERS ) - CONCENTRATION -

516671 330184 338328 . 583804 411148 . 640237 673904 732190, 8724468

. 335920 L3507 . 3B1064 509164 41415 Lb676291 JJ15142 782028 913487

.257271 581234 . 607860 838442 474921 17192 762433 .B23083 . 753252

380248 . 08479 434533 .b74332 714704 JT61434 319414 379433 1.00093%

604749 538064 LA73742 LT . 764938 819300 364315 F3924¢ 1.075372

638548 665638 715183 JJeT7 1S 326480 891477 966301 1, 034863 1, 163579

719294 744908 . 781603 23973 LB97473 583244 1.0775 14 1,131402 1.299493

832454 B72945 L2474 A75018 1.040361 1,113808 1.222994 1. 363500 §.302937

.339024 1.028897 1.110740 1.205114 1.319442 1447320 1.384797 1.743376 t.831863
[. 084307 1. 186822 1311410 1. 467475 1. 666001 1.918866 2.243497 2.666158 3.090843
1.113871 1,222314 [.333792 1.524002 [, 740306 2.018979 2.379877 2.813900 3.167997
1.036821 1. 146894 1.256691 1,38%594 1. 350646 1,738838 1.542233 2,211813 2,514355

56757 [, 033987 1. 110299 §.195064 1.291693 1.453393 1. 863712 1.917454 2,103%933

879474 . 923810 73459 [.9080923 1, 199021 1, 333139 1.3443435 17156243 1.474818

815493 875303 FA9050 1.045323 1. 151290 1,297068 1. 425072 1. 4432735 1374730

801477 .Bod0l .937842 1.024764 1. 123521 1,222502 1. 250746 1,233422 1. 198803

J98630 LB37914 L323199 1.002328 1.076807 1.102855 1. 103279 1.087290 1. 124917

798164 .B50178 R OEH 9469419 L791449 LF99E43 L996203 83050 [.090774

7917241 L4125 . 888293 906412 .913193 718453 L313104 721933 1.053884

784472 . 824807 . 340092 . B4BIT77 853615 B54063 848633 . 908514 1.021910

LTT0I35 . 79352 794294 800260 803319 802747 805377 . 388653 989743

- GRID SYSTEW RECEFTORS -
- X AXIS (DISTANCE, METERS) -
396000.000  396500.000  397000.000  397500.000  398000.900  398500.000  399000.000  399500.000  400000.000
y METERS ) - CONCENTRATION -

. 9993335 1, 119140 1.038007 841201 . 4650341 .4738%4 A25439 LA26438 - 420673
[.060138 1.213226 1116160 877425 448913 455850 448178 454928 . 860538
1. 142738 1.326217 1.2073504 711454 .523825 514428 <9153 916439 . 3022%7
1, 228357 1.453448 1314627 937549 614600 .S780%9 374941 L0336 . 545505
1.319212 1. 82%362 1. 436910 941967 633333 B37676 647744 622632 .572400
1. 404643 1. 826494 1.567787 710181 . 762861 138717 J27439 .53BEBS 395446
1.330700 2.033331 1.4868131 . 884302 304372 874012 . 777848 689719 .616218
1.670166 2.138974 1,604488 1.083721 1076903 . 944831 819876 719814 837970
1.901888 1.918579 1.086197 1. 234725 1.165718 1.034296 729903 830321 . 747801
3.042343 . B459%¢ 445094 1. 460833 1.535317 1. 316956 1.12088% 946844 847402
2.594438 896345 640013 1.440768 1,487037 1,311601 1. 127849 976549 .8546840
2.239324 1.428%72 1. 183863 1.2159%3 1.234341 §, 127480 997952 .BB9414 J95993
1771224 1.853918 1.383292 1.005417 1.017331 953944 868335 787733 713677
1.525254 1.875561 1,439701 934802 . 864860 821357 762925 J03345 549633
1. 463109 LTTTA3S 1.419810 924543 Y 721343 675954 831217 590334
1.399527 1. 63376% 1. 394439 920248 681441 646334 608540 . 9h9789 336936
1.331442 1,340273 1.333320 2178 573200 . 587283 507945 022922 AF1425
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I ¥ ANNUAL GROUND LEVEL CONCENTRATION ( NICROGRAMS PER CUBIC METER ) (CONT.) FRON CONBINED SOURCES  Z301,-12311,
- GRID SYSTEM RECEPTORS -
- AXIS (DISTANCE, METERS) -

l 396000000 394500,000  397000.000  397500.000  398000.000 398500000  399000.000  399500.000  400000.000
AIS (DISTANCE , METERS ) - CONCENTRATION -

l 1075500, 000 L2675 LA36254  1.268984 7837 .469642 (541477 516297 487579 57333
3075000, 000 1202485 1345048 1.204784 938577 686357 529057 AB2714 458134 437394
3074500, 000 1.146383  1.266379  1.149923 922427 .704758 529757 455127 ASTTA 411232

I 3074000. 000 1.096462  1.198804  1.099030 903735 . 713656 536421 439211 413074 .393164

- GRID SYSTEM RECEPTORS -

l - 1 AXIS (DISTANCE, METERS) -

$00500.000 401000000  401560.000

Ivmus (DISTANCE , METERS - CONCENTRATION -
3064009, 000 420843 415430 405984

I 3083500, 000 453880 442157 18660
3083000, 000 L4732 457860 429549
3082500. 000 .507484 471450 439934
3082000, 000 525046 484321 449457

l 3081500.000 L5413 495875 457715
3081000. 000 , 555608 513593 483862
3080500, 06¢ L607178 563567 527847

I 3080000. 000 ,579899 623170 575943
3079500, 000 . 754439 631344 822667
3079000, 900 . 763030 688630 . 476908

l 3078500, 000 713876 (854793 802230
3078000, 000 656943 607099 564503
3077500. 000 402324 561341 526464
3077000, 000 5572941 520416 492293

l 3076560. 000 508435 . 432504 459381
3076069, 000 866967 447031 428786
3075500. 000 LA32181 413965 399665

l 3075000. 000 404722 .386372 .372406
3074500, 000 388599 386700 .349974
3074000, 000 .372998 L 153130 .334108

l - PROGRAN DETERMINED MAXiMUN 10 VALUES -

X Y CONCENTRATION
' COORDINATE  COORDINATE
l (NETERS}  (METERS )
395500.00  3079000.00 3167997 + 013 = 3.30.ug /@ 3
395500,00  3079500,00 3.090863 :

l 39600000  3079500.00 3.042365
39500000 3079000.00 2.813900

l 395000,00 3079500, 00 2.666158
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#%  ANNUAL SROUND LEVEL CONCENTRATION ( MICROGRAMS PER CUBIC METER ) (CONT.} FROM COMBINED SOURCES  2301,-123i1,
- PROBRAM DETERMINED MAXIMUM {0 VALUES -
1 Y CONCENTRATION
COORDINATE  COORDINATE

{NETERS) {METERS }

396000.0¢  3079000,00 2.394438
393500.00  3078500.00 2.314333
394500.00 3075009, 00 2.379877
394500.00  3079306.00 2.243497
! 396000.00  3078560.00 2.139524

FHEER R RREREE R PR N AR E R R E AR 608 END OF ISCLT PROGRAM, 11 SOURCES PROCESSED #£4#554 3354556554 ETREEFEEEE5E4444




