STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

BOB MARTINEZ
TWIN TOWERS OFFICE BUILDING i GOVERNOR
2600 BLAIR STONE ROAD

TALLAHASSEE, FLORIDA 32399-2400 DALE TWACHTMANN

SECRETARY

September 25, 1987

Mr. Wayne Aronson

Chief

Program Support Section
U.S. EPA, Region IV

345 Courtland Street, N.E.
Atlanta, Georgia 30365

Dear Mr., Aronscn:

RE: Champion International Corporation
State Construction Permit: AC 17-140962
Federal Permit Number: PSD-FL-126

Enclosed for your review and comment is the permit application for
the above referenced company. If you have any comments or
gquestions, please contact Pradeep Raval or Tom Rogers at the above
address or at (904)488-1344.

Sincerely,

V. Joaso)

Margaret V. Janes

Planner

Bureau of Air Quality
Management

/m3J
cc: Pradeep Raval

Tom Rogers
Ed Middleswart, NW Dist.

Protecting Florida and Your Quality of Life
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October 22, 1987 EBI\C?AA

Mr. William Thomas

Department of Environmental Regulation
Twin Towers Office Building

2600 Blair Stone ERoad

Tallahassee, Florida 32301

Dear Mr. Thomas:

Champion plans to operate a rental package boiler to supply
125,000 pounds per hour steam. This boiler is needed due to
less than design steam production from the existing No. 1
and No. 2 Power Boililers. The package boiler will allow
Champion to operate through winter months and during repair
down time on existing boilers. Over the next two years, we
will be able to eliminate the need for this temporary boiler
by repair or replacement of existing boilers.

The attached permit application is for a temporary permit to
install and operate this rental package boiler. Champion
would like to proceed with installation in mid-November and
have the boiler in operaticn in early December 1987. If
there is any additional information required, please contact
me at 904/968-2121, ext. 2519.

Sincerely,

David T. Arceneaux i;V//

Supervisor
Environmental Control

DTA/ma
Attachments

cc: ‘Thomas Moody, DER
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TWIN TOWERS OFFICE BUILDING 80\ ‘ GOVEANCR

4

2600 SLAIR 5TONE ROAD ey )
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) i 00T 23 1987

APPLICATION TQ QPERATE/CONSTRUCT AIR PULLUTIUWM

VICTORIA J, TSCHINKEL
SECRETARY

. . . 1 1 Temporary
SQURCE TYPE: Gas Fired Boiler [X New { ] Existing Replacement
APPLICATION TYPE: ([X] Construction [ ] Operatian [ ] Modification
COMPANY NAME: Champion International Corporation COUNTY: Escambia

Identify the specific smission point source(s) addressed in this applicatian (f.n. Lize
Temporary Replacement

Xiln No. 4 with Venturi Scrubber; Peaking Unit No. 2, Gas Fired) Gas Fired Package Boiler

SOURCE LOCATION: Street 375 Muscogee Road city Cantonment

+

UTM: Egst 469 - Naorth 3386

Latitude _30 * 36 ' 19 =N Longitude 87 a 19 + 13 ny

APPLICANT NAME ANO TITLE:_ Ted Crane, V., P, Operations Manager

APPLICANT ADORESS: P. O. Box 87, Cantonment, Florida 32533

(:;a' SECTION I: STATEMENTS 8Y APPLICANT AND ENGINEER
A. APPLICANT '
I am the undersigned owner or authorized rapressentative* of Champion
! certify that the statements made in this application for a Construction

=l

2T0ER Farm 17-1.202(1)

permit ares true, corrsct and complete to the best of my knowledga and belief, Furthsr,
I agres to maintain and aparats Lhe pallution caontrol source and pollution cantsol
facilities tn such a manner as to comply with the provision of Chaptsr 403, Floacida
Statutes, and all the rules and regqulationa of the department and tevisions thersof. I
alsoc understand that a permit, if granted by the department, will be non-transferasbls
and 1 will promptly natify the department upan sals or legal transfer of the pataittasd
establishment, '

*Attach letter of aythorization Signed: ﬁﬂ&@sﬁ’

T, P, Crane, V,P., Operaé%gns Manager
Name and Titles (Please Type)

Cator_10/22/87  telsphone Na.904/968-2121

8, PROFESSIONAL ENGINEEZR RECISTERED IN FLORIDA (whers requicrad by Chaptar 471, F.S,)
This i3 to cectify that the enginsering features of this polluticn control sraoject havae
been designed/examined by me and found ta ha !n confgrmity with modarn snginesring
prineiples applicabla ta the trasatment and disposal of pollutants charactsrized in the
permif applicatian, Thare is reasonable 433aurance, in my professsisnal judgment, that

See Florida Administrative Code Ruls 17-2.100(57) and (10a)

Effective October 3L, 1982 Paga 1 of 12

Proteesing Florida and Your Quaiity of Lifs




the pollution control facilities, when properly maintained and aperated, will discharge
an effluent that complies with all applicabls statutss of the State of Florida and the
tules and reguletions of the departmant. It is alsg agreed that the undersigned will

furnish, if authorized by the owner, the applicant a set of instructigns for the proper
mgintenance and aperation of the pollution cantrol Ffacilitiass and, if spplicsable,

pollution sources. .
Signad D&——f/ég)i_%
_'_ .. o~

Daniel B. Smtih
Name (Plesse Type)
Baskerville Donovan Engineers, Inc.

Company Name (Plesass Type)

FERE 316 S. Baylen, Suite 300, Pensacola FL
N Mailing Address {Please Type) 32501
Florida Registration No, 35633 Date: '0/22/87 Telephane No._ 904-438-9661

SECTION II: GENERAL PROJECT INFORMATION

A. Describe the nature and extent of thea project. Refer to pallution cantrol equipmant,
and expected improvements in source performance as a regult of installation. State
whether the project will result in full compliance. Attach additional shaet if
Neceasary.

Temporary installation of a leased gas—fired package boiler. Details of the ' (:f-

boiler are in Attachpent Y. This application is for a LWo-year femporary permip

as per DER 17-2,500(3)(C). The project will result in full compliance with all

Federal and State repgulations.

B. Schedule of project covered in this application (Construction Permit Applicatian QOnly)

Start of Canstruction _November 15, 1987 cCompletion of Construction December 1, 1987

C. <Costs of pollution control system(s): (Note: Show breakdown of estimated costs only
for individual components/units of ths project serving pollution control purposes,
Information on actual costs shall be furnished with the application For opasration .
pesrmit.)

There is no pollution control equipment associated with this source.

0. Indicats any previous DER permits, orders and notices assaciated with the emission
paint, including permit issuance and expiratton dateas,

This is a temporary replacement. Champion does have several permits related to

steam generating units (see Attachment II).

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




[l

Requested permitted equipment operating time: hrs/day 24 ; days/wk__ 7 ; wks/yp 52 }

if power plant, hrs/yr i if seasanal, describe:

IF this is a n;u sourcs or major modification, answer the following questions,
(Yes or No)

1. Is this sourcs in a non-attainment ar=a far a partigular pellutant? No

€. I yes, has "offset™ been applied?

b. If yea, has "Lowesat Achievable Emission Rats”™ besn applied?

e. If yes, list non-attainment pgllutants.

2. ODoes best available control technaiagy {3ACT) apply ta this sourcs?
If yes, see Saction VI. No

3. Doea the State "Prevention of Significant Deterioriastion™ (PSD)

raquirement apply to this saurce? If yes, see Sections VI and VII. No

4. Do "Standards of Perfaormance for Naw Statlonary Sqgurces™ ([NSPS)
apply to this sayrce? ) No

5. Do "National Emissiaon Standards For Hazardoda Alr Pallutantan
" (NESHAP) apply to this sourcs? No

Oo "Reasonably Available Control Technalogy” (RACT) requirseents apply.
ta this saurce? ‘ No

a. If yes, faor what pollutanta?

b, IFf yes, in addition o ths infarmation raquired in this form,
any information requested in Rule 17-2.450 must ba submittad.

Attach all suppartive information relatad to any answer of "Yes™. Attach any justifi-
caticon for any answer of "Na" that might be considered questionabls,

Based on FAC 17-2.500(3)(C), a temporary permit is exempt froim most PSD requirements,
The permittee must provide "reasonable assurance' that the source emigs%ons will not
"cause or contribute to a vielation of any ambient air quality standard". See

Attachment III,

5% 0ER Fora 17-1.202(1)

Effective Qctober 31, 1982 Page 3 orf 12




SECTION III:

A. Raw Materiala and Chemicala Used in your Procsss, if applicable:

N/A

AIR POLLUTION SQURCES & CONTROL DEVICES (Other than Incinerators)

Contaminants

Description

Type Wt

Utilization
Rate -~ lbs/hr

Relate to Flow Diagram

B. Process Rate,

l. Total Procesa Input Rate

2. Product Weight (lbs/hr):

if applicable:

(lba/hr):

(See Section Vv, Item 1)

N/A

C. Alirborne Conteminants Emitted: {(Information in this table must be suybmitted for each (: _
emission point, use additional sheets as necsssary)

l15ee Section ¥, item 2,

IRefarence applicable emission standards and units (e.
E. (1} - 0.1 pounda per million BTU heat input)

are pounds per MMBTU maximum emissions.

3Calculatad from operating rate and applicable standard,

‘Emisaiun, i¥ scurce operatsd without control! (See Sectign Y, Item 3).

DER Form 17-1.202(1)

Effective Noveaber 30,

1982

Page 4 of 12

Allowed<
Emissiond Emissian Allowable? Potential? Relate
Name of Rate per Emission Emission to Flow
Contaminant Maximumr Actual Rule lba/he lbs/yr T/yr Diagram
lba/hr T/ve 17-2
NOx 39 147 0.20% 39.0 Same as Fig. 1
co 46,8 177 0.24% 46.8 1st column
S09 0.12 0.44 .0006* 0,12 -
Particulate 0.89 3.4 0055% 0,89
VOC 3.9 14,7 0.02% 3.9
*Estimates from AP-42, not standards., All values

g. Rule 17-2.400(5)(b)2, Table II,




Control Devices: (See Section v, Item 4) p/a

Range of Particlaes Basis for

Name and Type Contaminant &fficiency Size Collectsd Efficiency

(Modsl & Serial Na.) {(in microns) (Section V¥
) {1f applicable) [tem 5)

E. Fuels

Type (Be Specific)

Consumption+*

avq/hr

Maxiaym Heat Input
max./hr (MHBTU/nr)

Natural Gas

0.153

0,177 195

-

(:ii

*Units: Natural Gas--MMCF/hr; Fuel Oils--qgallons/hr; Coal, wooad, refuse, other--lbs/hr,

Fuel Analysis:

Paccant Sulfur:

Percealt Ash:

Danilty: N/A

1

bs/gal Typical Percent Nitragan:

cubic feet

Heat Capacity: 1.1 MMBTII/1Q00

ALUXTH STU/qal -

Gther Fuel Contaminants (which may cause air pollution): None

F. If applicable, indicate thes paccent of fyel used Ffaor space heating. N/A

Annual Average

Maximum

G. Indicate liquid or salid wastss ganerated and method of disposal.

N/A

PR
AN

SNFDER Farm 17-1.202(1)

Effsctive Navember 30, 1992

Page 5 of 12




H. Emiasicon Stack Geometry and Flow Characteristics (Provide data fer esch stack):
Stack Height: 36 ft. Stack Diameter: 5 £r.
Gas Flow Rate: 64,947  ACFM 32,900 DSCFM Gas Exit Temperature: 600 ’F,
Water Yapor Content: 18,72 % Velocity: 55,13 FPS
SECTION 1IV: INCINERA#OR INFORMATION
- N/A
Type of Types O Type I.{ Type II Type 11 Type 1V Type V Typs VI
Waste (Plastics)f (Rubbish) (Refuse) (Garbage)| (Patholog- (Lig.Z Gasl (Solid By-prod.)
ical) 8y-prod. )
Actual :
lb/hr
Inciner-
ated
Uncon-
troiled
{lbs/hr)

Jescription of Waste

Total Weight Incinerated {(lba/hr)

Design Capacity {lba/hr}

Approximate Number of Hours of Operation per day day/wk wka/yr.
Manufacturer
Dats Constructed Model No.
Yolume Heat Release Fuel Temparaturs
(re)d (BTU/hr) Type BTU/hr (*F)
Primary Chamber
Secondary Chamber
Stack Height: ft. Stack Diamter: Stack Taemp,

Gas Flow Rate:

ACFM

DSCFM* Velocity:

FPs

¢If 50 or more tons per day design capacity, submit the emissions rate in grzins per stan-
dard cubiec foot dry gas corrected to 50% excess air.

Type of pollution control device:

DER Form 17-1,202(1)
Effsective Navember 30,

1982

[ 1 other {specify)

[ 1 Cyclane

[ ] wet Scrubber

[ ] Afterburner

Page & of 12
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Brief dascription of operating charactacristica of contraol deviceas:

C

Ultimate disposal af any affluent agther than that emittesd from the stack (scrubber water,

ash,

atr.):

NOTE: ltems 2, 3, 4, 6, 7, 8, and 10 in Section V¥ muat be included where applicable.

SECTION Yr SUPPLEMENTAL REQUIREMENTS

Plesase provide the faollawing supplemeants whers raquirsd far thia applicatian,

1.

(

ER

Total process input rate and product weight -~ shaow darivation [Rule 17.2,100(127)]

N/A

T! 2 construction application, attach basia of emisasion sstimate {(e.g., design calcula-
tiona, design drawings, pertinent manufacturar's test data, etg,) and attach proposed
methods (e.g., FR Part S50 Methgdas 1, 2, 3, 4, 5) ta shaw proof of compliance with ap-
plicable standards, To an operation application, attach teat reaylts or methods usad
to show proof of compliancse, Informatiaon providsed when applying far an operation per-
milt fram a construction permit shall be indicative of the time at which the test was
Tade, : : ’

Attach basis of potential discharge (e.g., emisaion Factor, that is, AP42 tast),

Aith conatruction permit application, include design details for all air pollution con-
trol systems (e.g., for baghouse include clath te air ratio; far scrubber includs
crass-section akstch, design pressurs drop, etc,) N A

With construction permit application, attach derivation of control device(s) esfficien-
ey. Include test or design data. [tems 2, 3 and 5 should be conasistent: actual emis-

sians = potential (l-efficiancy)}. N/A
1

An 8 1/2" x 11" flaw diagram which will, withaout revealing trade secrets, identify the
individual operations and/or praoceagses, [ndicate where raw materials entesr, where sal-
id and liquid wastes axit, wheres gasscus emisslons and/or ajirborne particlss are svolvad
and whare finiahed products are obtained.

An 8 1/2" x ll" plot plan showing the locatian of the eatablishmaent, and paointa of air-
bofne sml133ions, in relation tq the 3urrounding arsa, fedidences and other permanent
stryctures and roadways {[Example: Copy af relevant paertion of USGS topagraphic ®ap).

An 3 1/2" x 11" plat plan of facility showing the locatien of manufacturing pracesses
and ocutlets for airbarne emissions, Ralatas all flows to the flaw diagram,

Faes 17-1.292¢(1)

2ggiﬁffsctive November 30, 1982 Page 7 of 12




¥. The appropriate application fse in accordance with Rule 17-4,05. The check should be
: made payable to the Department of Environmental Regulation, :

10. With an application for operation permit, attach a Certificate of Completion of Con-
struction indiceting that the sgurce was constructed a3 shown in the construction
permit.

SECTION ¥I: BEST AVAILABLE CONTROL TECHNODLOGY N/A

A. Are stendards of performance for new atationary sources pursuant to 40 C.F.R. Part 60
applicabls to ths source?

{ ] Yes [ 1 Na

Contaminant Rates or Concentration

8. Has EPA declared thes best available control technology far this class of sources (If
yes, asttach copy)} (:

{ I ves [ ]No

Contaminant Rate or Concentration

C. ®hat emiasion levels do you propose as best.available control technolagy?

Contaminant Rate or Concsntratiogn

D. Describe the existing control and treatment technalogy {if any).
l. Control Device/System: 2. Operating Principles:

3. Efficiency:+ 4, Capital Coats:

‘Explain mathod of determining

DER Form 17-1.202(1)
Effective November 30, 1982 Page 8 of 12




5. Useful Life; 6. QOperating Costs:
7. Energy: 8. Maintenancs Cosat:
9. Emissions:

Contamingnt Rate or Concentration

10, Stack Parametsars

a. Height: ft. b, Diametsr: ‘ fe.
e. Flow Rate: ACFM d. Temperaturs: - aF,
&, VYelocity: FPS

E. Oescribe the cantral and treatament technalogy available (As many types as applicable,
use additional pages if necessary),

l.

a. Control Device: b, OQOperating Principles:
e, Efficiency:l d. Capital Cosat:

e. Usefuyl Lifse; f. Operating Coat:

g. Enargy:2 : h. Maintesnance Cost:

i. Availaoility of construction matarials and procesas chemicals:
J. Applicability te manufacturing processes:

. Ability to construct with control devics, install in aveilabls space, and opsrate
within proposed levels:

2.

a. Control Device: b. Operating Principles:
c. Efl"iciency:l d. CLapital Caat:

e, Usaful Lifs: f. Operating Cost:

g. Enargy:z . ' h. Maintenance Coat:

1. Availability of construction materials and pracess chemicals:
1Explaln methoed of datermining afficiency.

Enecgy to be reparted in unitas of aslectrical scawar - KWH design race.

<¥” DER Form 17-1.202(1)
Effective November 30, 1982 Page 9 af 12




Applicability to manufacturing pracesses:

Ability to construyct with control device, inatall in avasilable space, and
within proposed levels:

Control Device: B. Operating Principles:
Effic.lency:1 d. Capital Cost:

Useful Life: f. Operating Cost:
Enargy:z h. Maintsnances Cost:

Availability of construction materials and process chamicals:

Applicability to manufacturing processes:

Ability to construet with control device, instgll in available space, and
within proposed levels:

Control Device: b. fQperating Principles:
Efficisncyzl d. Capital Loats:

Uaeful Life: f. QOperating Cast:
Enargy:z h. Maintenance Cost:

Availability of construction matarials and process chemicals:

Applicability to manufacturing processes:

Ability to construct with conmntrol device, 1ns£all in available space, and operate

within proposed levels:

F. Describe the control technology selected:

1,

3.

(2)
{3)

Control Devicgae: 2; Efficiancy:l
Capital Cost: 4, Useful Life;
Operating Coat: 6. Energy:?

Maintenance Cost: 8. Meanufacturer:

Cther locations whers employed on similar processea:
{l) Company:
Mailing Address:

City: (4) State:

'Explain method of determining efficiency.
Energy to be reported in units of slectrical power - KWH design rate.

" DER Form 17.1.202(1)
Effective November 30, 1982 Page 13 of 12
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(:j {5) Environmental Manager:
(4) Telephane Na,:
(7) Emissions:!

Contaminant ’ Rates or Concentration

(8) Procsss Rats:!

b. (1) Conpany:

(2} Mailing Addrsss:

(3) City: (4) State: .
(5) Envirenmental Manager:

(6) Telephone Na.:

(7) Emissions:?}

Contaminant Rats or Caoncentration

(8) Process Rate:}
10. Reason for selection and description of systems:
1Agplicant muyst provide this infarmatian when available. Shauld this infarmation not bLe
available, 2pplicant must states the reasan{s) why.
SECTION YII - PREYENTION OF SIGNIFICANT DETERIORATION N/A
A. Coampany Monitarad Data

1. no, sitaes 15p ( )} sole Wind spd/di:s

D —— e —

Period of Manitoring / / to /o
month day yesar manth day year

Other dataz recarded

Attach all data or statistical summaries 53 this applicatiaon,

ipecify bubbler {3) ar continucus (C).

‘oiv DER Farm 17-1.202(1)
Effective Navember 3O, 1982 ‘Page 11 of 12



2. Instrumentation, Field and Laboratory -
a. Was instrumentation EPA referenced or its esquivalent? {1 Yes [ ] no
b. Was instruymentation calibrated in accordance with Department procedures?
[ ] Yes [ ] No t ) Unknown
B. HMHeteorological Data Used far Air Quality Modeling

1. Year(s) of cata fraom / / te / /
e manth day year month day year

2. Surface data obtained froms (locatiaen)

3. Upper air (mixing height) data obtained from (location)

4. Stability wind rose (STAR) data obtained fram (lccsatign)

C. Computar Models Usad

1, Modified? If yes, attach description,
2. Modified? If yes, attach dascription,
3. Modified? If yes, attach description,
4. Modified? If yes, attach description,

Attach caopies of all final model runs showing input data, recsptor locstions, and prin-(:;
ciple gutpult tables,

0. Applicants Maximum Allowable Emission Data

Pollutant Emisaiqn Rate
1814 grams/sac
sg grams/sac T

E. Emission Data Used in Modeling

- Attach list of emiasion sources, Emission data tequired is source name, desacription aof
point source (on NEDS point number), UTM coordinates, stack data, allowadle emissions,
and normal operating time,

F. Attach gll other information supportive to the PSD review.

G. Discuss the social and aconomic impact of the selected technology versus other applica-
ble technologies {i.e., jobs, payroll, production, taxss, energy, etc.). Include
assessment of the environmental impact of the sSogurces,

H. Attach ascientific, engineering, and technical material, Teports, publications, jour.
nals, and other competent relevant infgormatian describing the theary and applicatian of
the requested best available control technalagy,

IR Form 17-1,202(1)
—-Tfoctiva Novemper 30, 1982 Page 12 of 12




FIGURE I LOCATION OF CHAMPION FACILITY

F N @ . ® e =~ L —
@" \ g 2 @‘5 \'"
“\iau Ve )
" . - & Y . Iivﬂwd
: . v
N ey o e @’ @
._\;\\..n“‘ ” d Y - ¥ — .
Py e -‘-—'. o Eént{lﬂ'- v M-{M._‘_-&xﬁ{*_ ) T s . i -t u “Luena B qu
C P e e@(; m_,..:.,-. "“"r--“=,:.*':;; e e S ) mg et P
. ey 2t - m ' . @
hy » . —_ ragoa ~,
\".) - - =.|=|h “".' -" e @ A n d i : 11“5 s—v
Ce _/f- iy s\.-\v--a -&M‘.,.xnu nosym @ { B2l e Puoapenty . (79)
- . W depds o AR - . ) ;‘\._'T);j R . oBrter & —pDora Lwrty e 1_% = !?i:\’:".—_.adﬂ

Popsscon ). ﬂt

e, g7 -r:.w_“‘—”’
rregishll Bt o, a@r‘;",_r*_}—-“}"
By M‘%"W L’&:wm -

.»

3 Cre:mow ._.lm"ud 2 Funiak 3 1 %
. : L1 ~

{OKALOOSA “Valpay g
i @"- .g:rt

‘o5l Erae.

. SMW ........ R
@ P -""‘.TFo

L}
!

-_
—
LY

e el S

:
£

ll
PN
i

|

l

\

L.
G
et

$ waval apseavdviow.

'\'l

o 0 IR

QUADRANGLE MAP

T L SCALE 1:24.000

SR 1O 5-DOL - A

REPRODUCED FROM 7.5 MINUTE
5z U.5.6.5. CANTCNMENT, FL.

e = e m e

—
—p—
-

g
|

'Msou :
»,,‘,. JACK s "
v 17 Grovrmend ::"I_'n""“}. Y

1 poned, k}- .‘ )
- i 7 ,@ Manlnn v
N i -"l:-)-;.."f‘..ue
”m,.d -Un T ] .): ‘:‘b'-

-imn“.-; *damord '?__I)Q\l'l *

Brewton & RO e :4‘.‘;:: ;' . (@_ @@ ®l Slmm /® @ O@D ®@3& _'

)

-

—_—
4
. -
Y <
L “
- -
N .
J b e ke




/—,’Eﬁaoseb .
SRUCH DOCH
AWEA '

Ll

MO

BER T
MAINTTEMANICE, DEMN

SLUDGE PO,

ed

ﬁD o

Y
i
i
}
;

e
2 COOLING
SWER

5#1:RZ‘NCY ELiv ASF = |

e WATER,

N L) S OLS
TARAN WTR. cbél:,? s ()
PUMFS TONER

RECOVERY |
BO/LERS {3

i COOLIMG
i ROCL | TONER T
. GISIMDER .| :

. BLLS

0
as afff’ﬂl I2E
- COPTIIL

-

:] OO (8L, STORAGE

v N2 5 PAPER MACHINE

AREA

| v
o send T [
| O

NOSTEZ] N, F‘Uf\if‘?
FOINER Ao th

 BOILERD ;‘X

T AT diey Teies

e

3

-
i

Ll

L BLUDGE POND

i
i
b
!
OFFICE I o] !
i
1
[]

T _g NP D FARLA MACHINE

PEFRTEEN e

400

T TEARTT
X BACA L/du
SCRES G, A —

ROOM YT YOl 1Y)

I_N"eaofzaé"f | | L»OO

4

- Le

RECOY.

e

L IME

“

PIAS TN AN,

+ = f ) e, - .
#»ﬁﬂbﬁ:ﬁ}_ﬁ:_[ Orece =

SUED --r1 [ [-
SCALE §
GUARD -

BACE  pPapmwAY '

L~

FUEL OfL
STORAGL

P A

7O cuuemen aud
o B A EET ,...A.._‘,._,_,_,_-’;_ . CJ
RAIL LINE : g

L0G, |

IR -

v ——— -

R



ATTACHMENT 1

The source is a rail transported relocatable package boiler
supplied by A.F. Holman Boiler Works of Dallas, Texas. The
beiler generates 600 psig steam at 125,000 pounds per hour,
and is fueled by natural gas. It is skid mounted and
requires only gas, water and steam connections.

The boiler will be located on Champion mill property at the
site of the package boiler removed in 1985, Permit No.
A017-30110 (Issued 8/14/80 - expired 8/1/85). Temporary
gas, water and steam lines will be run to the boiler. A
rental stack will be installed.




Source

Power Boiler #1
Power Boiler #2
Boiler #3
Boiler #4
Recovery Boiler

Recovery Boiler

#1

#2

ATTACHMENT II

Steam Generating Sources

Pexrmit_No.
A017-104801
AQ17~-104902
AD17-65482
AG17-65490
A017-104903

AQ17-104805

I.D. No.
10/17/0042/24
10/17/0042/14
10/17/0042/33
16/17,/0042/37
10/17,/6042/30
10/17,/0042/29

Permit

Expiration -

___Date

August 1,
August 1,
June 1,
June 1,
August 1,

August 1,

1980
1980
1988
1988
18980

1980



ATTACHMENT III

The proposed temporary replacement package boiler will
generate 125,000 pounds per hour steam. The maximum heat
input is 185 MMBtu per hour with average heat input of 168
MMBtu per hour.

Over the last five years, Champion has shut down three power
boilers. These boilers were operated under the following
permits, all of which expired on August 1, 1985:

Power Boiler No. 1, Mill No. 1 AC17-301G86
Power Beoiler No. 3, Mill No. 1 A017-30107
Power Boiler No. 4, Mill No. 2 A017-30110

The annual emissions of pollutants based on actual operating
condition are summarized on the attached Table III-1. Using
emission factors listed in Section III-C, and assuming 365
days per year operation, the maximum expected emissions are
also shown on Table 11I-1. The net difference for all
pollutants is negative, except for particulate, which is
very small.

In 1879, Champion (5t. Regis) submitted a PSD permit
application for a new 666 MMBtu per hour bark-fired boiler.
As part of the permit application, the mill performed a full
PSD review including modeling and impact analysis. The
Summary and Conclusions (Chapter II), Air Quality Impacts
(Chapter VI), Appendices on Dispersion Modeling (Appendix
A), and Meteorological (Appendix B} are attached. The three
boilers recently shut down were included in the baseline
data considered in that application.

For NOx emissionsg, the air quality model predicged an annual
impact of Q/Ag/m against a,baseline of 32 wg/m"~., Since the
annual standard is IOO/ug/m , the 3510 tons per year of NOx
expected from the bark boiler did not significantly impact
the NAAQS. '

Based on the reduction in NOx emissions through the shutdown
of the three power boilers mentioned and the insignificant
impact from the new bark boiler, Champion believes that
there would be no significant impact of NOx on the NAAQS
from their package boiler. A similar discussion can be
presented for the other pollutants.

Based on these assessments, Champion believes we have
complied with 17-2.500(3)(C)(2), "reasonable assurance that
the source emissions will not cause or contribute to a
violation of any ambient air quality standard".



SQE
No. 1 Boiler 1.64
No. 3 Boiler 3.06
No. 4 Package 0.03
TOTAL -4.73
Proposed
Package Boiler 0.44
Net
Difference -4.29

TABLE III-1

Emission Inventory
Tons per Year

_PM_ NOx
0.31 56.3
1.38 215.0
0.14 25.5
~1.83 ~-296.8

3.4 147
+1.57 -143.8

YOG

14,

-3

o

45.0
172.0
20.4

-237.4

177

-60.4



CHAPTER II

SUMMARY AND CONCLUSIONS

1. Approval to construct a major new source (bark-fired boiler) is
being requested by St. Regis Paper Company for the Pensacola, Florida mill,
which is located near Cantonment. This document contains the engineering
analysis associated with obtaining air pollution permits from the Florida
DER and the U.S. EPA. The analysis includes an evaluation of control tech-
nology used for the new sources, an assessment of whether the ambient air
quality standards will be maintained and an analysis as to whether the PSD

increments would be consumed for this area.

2. This application is for a 666 MMBtu/hr bark—fired boiler, only.
The bark boiler will also be designed to be fired with natural gas‘and fuel
0il as a standby auxiliary fuel. On July 12, 1979, St. Regis submitted an
application to construct new sources which were part of the mill expansion,
i,e., the fluidized bed calciner, Kamyr® Washer System, and a non—condens—
able gas system. This expansion will add 750 tons per day of air dried
pulp capacity to the existing mill. For the analysis ES assumed that the
emissions for the boiler were calculated to reflect the highest emission

levels, e.g., for SO7 the emission rates assumed 100% firing of oil.

3. The bark boiler and other sources related to the mill expanéion
would make this a major source, according to the EPA definition. The maxi-
mum combined emissions after the control devices are-given in tons per year.
Since the potential emissions are greater than 100 tpy and the actual emis=
sions (shown below) are greater than 50 tpy, a detailed air quality impact

analysis was required.

MILL BARK TOTAL FOR

EXPANS ION BOILER THE SOURCE
TSP 37 ' 292 329
S09 0.4 1,867 1,868
NO, 67 3,443 3,510
HC : 22 54 76
co 1 688 689

Table II-l summarizes the maximum emission levels which St. Regis is

seeking for their air pollution permit for No. 4 Bark Boller.
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TABLE II-1

MAXIMUM EMISSION LEVELS OF NEW BARK BOILER

EMISSIQONS
POLLUTANT FUEL POUNDS PER HOUR - LB/MMBTU TONS PER YEAR

TSP Bark 67 0.1 292
Gas 67 0.1 292
011 67 0.1 292

S0y Bark 2 .003 5
Gas 34 .051 148
oil 427 .64l 1,867

_ Cle,

NO, Bark 787  1.18 )p 7 3,443
Gas 134 220 . éq) - 583
011 200 300 Y 875

HC Bark 13 2020 54
Gas 13 .020 54
01il 13 .020 54

co Bark 158 .237 688
Gas 158 .237 688
011 158 : .237 688
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4. Although DER operated several air quality monitoring stations in the
area, EPA requested additional mdnitoring of TSP in the vicinity of the plant
for a 4-month period to establish the baseline level for this pollutant. EPA
also suggested that SO; data being collected by Gulf Power be used to establish

baseline S02 conditions in this area.

5. All of the air quality data obtained for this area indicate that all
ambient air quality standards are being attained. ES computed the available
increments of TSP and S03 which could be consumed by new sources locating in
this area. All of the increments for these pollutants are available for this
Class IT area. However, the increases in pollution levels for these pollu-

tants must still be within ambient air quality standards.

6. St. Regls proposes the use of a Venturi scrubber with a 9" pressure
drop to minimize the emissions of air pollutants from the bark boiler. The
exhaust flow rate from this source will be about 265,000 acfm. The scrubber
is one of the best systems for removing TSP from this type of source. The
NSPS emission limit of 0.10 1b/MMBtu will be achieved. The scrubber will
also remove about 20X of the S07 when the unit is fired with oil. NOy and
CO emissions will be minimized through the use of burner design and good ope-
rating practices. These operating procedures will be established when the
boiler is tested at startup and instituted as an operating practice at that
time. Hydrocarbons (or volatile organic compounds) will be minimized by
designing an efficient combugtion chamber for the boiler. This system and
operating procedure represent the best available contr61 technology (BACT)

for minimizing emissions to the atmosphere.

7. There are no other new major sources of emissions in this area oth-
er than the new emissions from the proposed mill expansion, according to EPA
and DER officials. Exxon Company, U.S.A. has received a permit for a minor
source (gas fired turbine) which has emissions of 12 tpy of S03. This source
1s located 40 km from the St. Regis site and will have less than a 0.1 pg/m3

maximum 24=hour impact in Cantonment.

8. There are several Class I PSD areas in Florida and Alabama. Breton
National Wildlife Refuge in Louisiana is the closest Class I area, but it is
located about 100 miles from the proposed site. EPA considers a new source
may have a significant impact if it is within 100 km (62 miles) of a Class I

area.

9, The bark boiler and other new sourcés at the mill expansion have a
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minor impact on air quality levels. For TSP the annual impact is less than
1 #g/mj, which can be compared to the Class II PSD increment of 19 yg/m3.
The primary standard for this pollutant is 75 pg/m3. For S0, the

impact is 1.3 pg/m3. The Class II PSD increment for 50, is 20 #g/m3.

The 50, standard is 80 yg/m3, AAM. A minor impact was calculated for the
other pollutants. These new sources will consume a small portion of the PSD
increment. The air impact for all averaging periods is well within the

standards and PSD increments established for this area.

10. 1In sum, the new bark boller, as well as the other sources from the
mill expansion can be built without significantly impacting air quality near
Cantonment, Florida. The best available control techneology will be used to
minimize emissions to the atmosphere. The NAAQS are not vioclated in the area
and will not be even if the full PSD Increments are consumed. The new sources'
impact on air quality will be well within the PSD established by EPA. Table
II-1 summarizes the maximum emission levels which St. Regils is seeking for

their air pollution permit for No. & Bark Boiler.

II-4




CHAPTER VI

AIR QUALITY IMPACTS

In order to evaluate the possible impact upon ambient air quality from
the proposed mill expansion and the bark boiler, mathematical air pollutant
dispersion models were used. In addition, a meteorological analysis was per=-
formed to determine the impact of the mill expansion and bark boiler upon

ozone levels in Mobile, Alabama.

ANALYSIS OBJECTIVES

The modeling and meteorological analyses were designed to accomplish

the following objectives:

1. Identify the potential for violating any NAAQS;

3. Quantify the amount of the available parﬁiculate and sulfur dioxide
increments that would be consumed by the bark boiler and the mill
expansion as well as by other new sources in the area; and

3. Determine the potential that volatile organic compounds emitted
from the bark boiler would have for exacerbating the ozone non-

attainment problem in Mobile.

The statutory and regulatory limits that relate to air quality impacts have

been discussed previously in Chapter I.

The general procedures used to accomplish these objectives are described
in the next section of this chapter. The central issue is defining control
technology requirements, determining whether emissions offsets apply and de-
ternining 1f PSD increments are consumed in the 2ir impact analyses. The
emissions from the mill expansion and the bark boiler were evaluated with
the use of EPA ﬁpproved dispersion models. The model results were examined

and compared to the criteria outlined above.

METHODOLOGY USED FOR THE ANALYSIS

Several discussions were held with EPA Region IV and Florida DER person¥
nel as to the methodology to be used to conduct such an analysis. EPA Regién

IV provided a kit and established certain modeling procedures! which provided’

1l Letter dated December 21, 1978 from W. Ray Cunningham, Chief, Air Strategy
Development Section.
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a stepwlse technique for obtaining the PSD permits. As best possible, these

instructions were followed in conducting this analysis.

Racently, EPA has published guidelines on air quality dispersion model-
ingl. Two of the models recommended in the guldelines are the AGDM and the
CRSTER dispersion models. These models were selected for use in the Pensa=-
cola Mill area to predict the annual average concentrations and the short
term concentrations. The models were used to estimate air quality impacts
from particulates, sulfur dioxide, nitrogen oxides, carbon monoxide, and

hydrocarbons.

A complete description of the AQDM and CRSTER models is included in
Appendix A. The CRSTER model used was a version which had been modified,
under contract to EPA Region IV, to handle spatially distributed point
sources and to allow greater flexibillity in output format. This version
has been used by EPA Region IV to estimate short~term impacts from PSD

sources. The modifications are briefly described in Appendix A.

Model Inpuﬁs

Model inputs required by both AQDM and CRSTER are emissions data and
meteorological data. The emissions data used in this analysis have been
discussed preyiously in Chapter 1V. These emissions were calculated at
maximum design heat input. Thus, during much of the time, actual emissions
could be quite lower. Stack parameters given in Chapter IV were used for

both models.

Meteorological data for input to the dispersion models were obtalned
from the National Climatic Center (NCC) in Asheville, North Carclina. For
the AQDM, a ten~year (1962-1971) STAR summary of three-hour observations
taken at the Whiting Nawval Air Station in Milton, Florida was used. These
summaries are used in AQDM to estimate the frequency of occurence for vari-
ous dispersion conditions. Thus, realistic estimates can be made of the
annual average concentrations based on the ten years' yorth of data. For
the CRSTER model, hourly surface and upper air measurements are required.
The necessary upper alr data were collected only during a five year period

from 1960 to 1965 at selected meteorologiéal stations in the U.S. Similarly,

1 Guidelines on Air Quality Models, EPA-450/2-78-027, OAQPS No. 1.2-080,
U.S. EPA, Research Triangle Park, North Carolina, April 1978.
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hourly surface data have not been collected since approximately the same time.
Therefore, 1964 surface data from Pensacola and upper air data from Mobile
were used in the CRSTER modeling. This choice of meteorological data was
approved by EPA Region 1vl. EPA had conducted modeling with CRSTER before
and had determined that 1964 was the critical year. Summaries of the meteo-

rological data are included in Appendix B.

Receptor Grids

For each model, a receptor grid system was selected which would provide
sufficient confidence in the maximum value determined by modeling. For the
AQDM, a 1.0 km spacing between.receptors was used. A stepwise screening pro-
cedure was used with CRSTER. Based upon an initial analysis using techniques
in the Workbook of Atmoépheric Dispersion Estimates (Publication No. AP-26)},

it was estimated that the short-term maximum would lie within 2-4 km of the
bark boller. A square grid system with a receptor spacing‘of 1.0 km extend-
ing 4-5 km from the source was used. Qutside of this inner grid, a grid with
a spacing of 2.0 km was extended to a distance of 8-9 km from the boiler. A
full year of meteorological data was used to estimate the maximum at each re-
ceptor in these grids. Based upon these results, the days of the year on
which a maximum could be expected and the areas where a maximum might occur
were identified. Then, receptor grids with a spacing of 0.1 km were placed
arcound the areas of a possible maximum and modeled for the days identified.
The same procedure was used for the calciner. Separate runs were made to
determine the combined impact of the boller, calciner, and new sources other

than St. Regis.

DISCUSSION OF THE RESULTS

The results of the air pollutant dispersion modeling were reviewed with
regard to the objectives outlined previously. Particulate emissions only
were modeled. The impacts from other pollutants were determined based upon
the results for particulate. The results for the bark boiler and the calci-

ner, which were the only emission sources considered, are given in Table VI-l.

Attainment of the NAAQS

The impact of the bark boiler and calciner upon attainment of the NAAQS

l Letter dated December 21, 1978 from W. Ray Cunningham, Chief, Air Strategy
Development Section.
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TABLE VI-1

SUMMARY OF AIR QUALITY IMPACTS
3

{ug/m

MAXIMUM CONCENTRATIONS PREDICTED

AVERAGING BARK BOTH SOURCESd
POLLUTANTD TIMER BOILER CALCINER COMBINED
Particulate Annual 0.2 O.4 C.5
24~Hour 5.6 4ob 6.6
<0.1 1.3
0.1 35.8
0.2 95,3
- [od
- 67.5
Hydrocarbons. . 2.8 7.6 7.6
. J":‘ ‘ ‘-'-..4..1,_,.-_;‘_}‘“ v N I o N .
L T . .
Nitrogéanigxidqjigif 2.5 0.6 2.9
R e -

The values reported are estimates of the annual arithmetic mean and
the maximum concentration for other averaging times.

Particulate was modeled and the values for other pollutants were
scaled from the TSP results.

No estimate of the 8-hour maximum concentration was made.

The maximum concentration from both sources is not necessarily the
suz of the individual maximum from the boiler and the calciner.

This is because the maximum occurs at different locations, and, fer
24-hour and 3-hour averaging times, during different time intervals.
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for each of the criteria pollutants was determined. In this analysis it was
asssumed that hydrocarbons are nonreactive in order to estimate the impact

of the proposed new sources at the mill upon the NAAQS.

Total Suspended Particulates

The bark boiler and calciner will have little impact upon particulate
air quality on an annual basis or on a 24-hour averaging period basis. The
maximum predicted concentration on an annual basis was 0.5 pg/ma. The maxi-
mum predicted 24-hour TSP concentration was 6.6 pg/m3. The estimated base-
line annual average TSP concentration was 40 pg/m3 and the second highest
24-hour councentration was 58 pg/m3. Thus, if the maximum impacts from the
mill expansion were added to these baseline concen;rations, the results
would still be substantially below the NAAQS of 75 pg/m3, annual primarf
sténdard, and 130 pg/m3 maximum.24-hour secondary standard.

Sulfur Dioxide

Based upon the modeling results, the mill expansion will have an insig-
nificant impact upon sulfur dioxide concentrations if the boiler is operated
on bark and natural gas. The max{mum annual arithmetic mean concentration
predicted using AQDM was 1.3;Lg/m3. The maximum 24~hour concentration result-
ing from the boiler and calciner was predicted to be 35.8 #g/m3. The estimate
of the maximum 3-hour concentration was 95.3 pg/m3. None of these impacts

should significantly endanger attainment of the NAAQS in the area.

Carbon Monoxide

The potential threat to the carbon monoxide NAAQS from the bark boiler
would be infinitesimal. By proportioning CO emissions to particulate emis-
sions, an estimate was made of the CO impact based upon particulate ﬁodeling
results. This estimated impact was 67.5 pg/m3 onra l-hour basis compared to
the NAAQS of 40,000 pg/m3. '

Ozone

Because no viable and readily usable photochemical oxidant model is avail-
able for analyzing the impact of sources such as the mill expansion and bark
boiler, no modeling for ozone was performed. However, an estimate of the im-
pact of these sources upon ozone ambient air quality in Escambia County can
be made by comparing the VOC emissions from the calciner and bark boiler to
those from all other sources in Escambia County. The estimated VOC emissions

in Escambia County are as follows in tons per year:
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YEAR STATIONARY SOURCES MOBILE SOURCES TOTAL

. 1977 6813 16,583 23,396
1982 6402 13,507 19,909
1987 6414 10,579 16,993 .

These emissions estimates were developed by DER for their recent SIP revisionm.
Of the total 1977 VOC emissions from staticnary sources, only 419 tpy result
from fuel combustion, solid waste disposal or open burning. VOC emissions
from petroleum storage, transportation, and marketing were 2822 tpy im 1977.
Industrial processes emitted 1904 tpy, and surface coating and solvent usage
was responsible for 1668 tpy. The VOC emissions from the mill expansion and
bark boiler will inérease the total VOC emissions in Escambia County by 0.4Z
-in 1982. VOC'eﬁissions from stationary sources will be increased by 1.2% in
1982. Thus, VOC emissions from the bark boiler and calciner should have a
negligible impact on total VOC emissions in Escambia County and, consequently,

upon ozone ambient air quality in the county.

Hydrocarbons

. Assuming that hydrocarbons are nonreactive and scaling the estimated con-
centration from the results for TSP based upon the ratio of emissions, the
maximum 3-hour concentration resulting from the mill expansion sources would
be 7.6 pg/m3. This impact should not represent a substantial threat to at-
tainment of the hydrocarbon NAAQS. However, this NAAQS is designated as only

a guide for developing an SIP for ozone.

Nitrogen Dioxide

Using the model results for TSP and proportioning the impact based upon
the ratio of emissions, the impact frdm the mill expansion sources would be
about 2.9 pg/m3. On an annual basis, this predicted impact should not endan-
ger the NAAQS for NO,.

PSD Increment Consumption

The PSD increment available and consumed by the proposed new sources at
St. Regis 1is discussed below for total suspended particulate and sulfur dioxide.

Increments have not been established for other pollutants.

. Total Suspended Particulate

The area around Cantomment, Florida is a Class II PSD area with maximum
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allowable increase in TSP concentration of 19 pg/m3 AGM and 37'pg/m3 24-hour
maximum as discussed in Chapter V. The increments are evaluated based on
four months of baseline data collected by St. Regis. No new major sources
have been constructed which woﬁld consume these increments. Consumption of
PSD increment by minor and area sources would be negligible. No new major
sources have been‘proposed that would consume increment. Thus, the full PSD

increments are available.

The maximum annual arithmetic mean concentration isopleths for both the
bark boiler aﬁd calciner combined are shown in Figure VI-l. The total impact
has a maximum of 0.5 pg/m3 near St. Regils. (The predicted value would be some-
what less 1f AGM is calculated rather than the AAM.) Clearly, the consumption

of annual TSP increment is minimal.

The haﬁimum 24~hoﬁr concentrations for the bark boiler alone, the caleci-
-ner alone, and both sources combined are shown in Figures VI-2 through VI-4.
These values were predicted without regard to day of the year. The maximum
24-hour concentration predicted to result from both sources combined was 6.6

yg/m3, about ope-fifth of the available increment.

Sulfur Dioxide'

Class II increments apply at all points impacted by the proposed new
sources at St. Regis. These increments apply to three averaging periodsi 20
pg/m annual arithmetic mean; 91 ug/m> maximum 24-hour mean; and 512 pg/m3
maximum 3-hour mean. No major construction since the baseline has consumed
increment. Area and minor sources have not substantially consumed increment.
No known PSD applications other than that filed previously by St. Regls have

consumed S07 increment.

The maximum predicted impact from the proposed new sources at St. Regis
was predicted to be 1.3 pg/m3 on an annual basis. The maximum predicted 24-
hour concentration was 35.8 pg/m3. The maximum 3-hour concentration was pre-
dicted to be 95.3 pg/m3. Thus, no major part of the available SO, increments

would be consumed by these two new sources.

POTENTIAL IMPACT OF ST. REGIS VOC SOURCES UPOR OZONE ATTAINMENT

Because a large amount of the ozone measured in the ambient atmosphere
results from complex photochemical reactions between VOCs and oxides of nitro-

gen, the basic phillosophy for attaining the ozone standard has been to limit
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VOC emissions. No PSD increments have been established for VOC emissions.

For a nonattainment area, however, there are specific offset requirements.
. Although Escambia County, Florida is designated as umnclassifiable, Mobile

County, Alabama is a nonattainment area, and the potential impact of the

St. Regis VOC sources upcn Mobile must be considered.

Because no photochemical dispersion model currently exists which can
adequately assess the air quality impact of a single VOC source, EPA has es~-
cwmenemnreeae. C2011ished a general approximation of the area around a nonattainment area in
which a source would reasonably have an impact upon a nonattainment area.
This area is defined as 36 hours travel time under wind conditions associated
with oxidant concentrations exceeding the NAAQS. This distance 1s based upon
evidence which suggests that precursor emissions which occur within 36 hours
travel time of each other interact to form oxidant. In addition, EPA allows
an apblicant to demonstrate that its VOC and NOy would have a minimal impact
on an area exceeding the standards. Such considerations are appropriate only
for remote rural socurces whose emissions would be very unlikely to interact

with other significant sources of VOC or NOy to form additional oxidant.

. In order to analyze the impact of VOC and NOy emissions from the bark

boiler and calciner, the following three~step procedure was used:

l. The nature of the VOC and NO; emissions from the bark boiler and
calciner were defined in order to characterize the plumes.

2. The impact of the plumes upon air quality near the plant was as-
sessed.

3. The potential of the plumes for impacting air quality in Mobile was
assessed by considering the meteorological aspects of exceedances
in Mobile, the 1l{0-year average wind frequency, and the dispersion
of VOC and NOy by the time that the plumes might reach Mobile.

The results of these three analyses are presented below along with the con-

clusions resulting from them.

VOC Emissions and Interactions

Volatile Organic Compounds (VOC) include all forms of hydrocarben com=-
pounds which are generally in the vapor phase at ordinary temperatures.
GenErallyrthis restricts consideration to those with carbon number equal to

. 10 or less. The most common compound in this group is methane which is re—

latively inert photochemically and measurements typically try to separate
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out the methane from the photochemically active non-methane volatile organic
compounds. EPA has listed other compounds for which there need not be con-
. trol strategies in Table 1 of their "Recommended Policy on Control of Vola-
tile Organic Compounds™ (42FR35314, July 8, 1977). 1In the following, reac-
tive VOC should be coﬁstrued to exclude methane and the Table | compounds

listed by EPA.

ES has determined the VOC emissions from the new bark boiler to be prin-
,_gigg}}zﬂgthylene. The total VOC emissions will be 54 tons/year (refer to
?Eébié fV*lj. In the laboratory combustion of pine slash samples, in addi-

tion to methane and ethylene, small amounts of ethane, acetylene, and propy-
lene and traces of Cy and CS olefins are producedl. The VOC emissions from
the calciner total 22 tons/yeér, which is also mostly ethylene. The NRCl
reports that a-pinene, methyl alcohol, and, to a lesser extent, acetone are
the major organic compounds emitted from kraft paper mills (sulfur compounds

excluded). -

In addition to the VOC emissions, 875 tons/year of oxides of nitrogen
will be emitted f£rom the bark boiler and 67 tons per year from the calciner.
Thus, in the two effluent streams, the reactive VOC/NOy ratio will be 0.062
. for the bark boiler and 0.33 for the calciner. Finally, the bark boiler

will emit 706 tons/year of sulfur dioxide and the caleciner, 22 tons/year.

The principal interactions of concern among these gases begin with the
oxidation of the hydrocarbons by solar radiation, free-radical chain proces-
ses, and many complex and as yet not fully explored reactions. End products
such as aerosols, aldehydes, ozone, and peroxyacetylnitrate (PAN) are typical-
ly associated with'urban smog. Initially nitrogen dioxide and aldehydes are
produced as the nitric oxide and hydrocarbons are consumed. As the nitric
oxide 1s exhausted, the nitrogen dioxide passes through a maximum, for its
photodissociation leads to the formation of ozone, PAN and other oxidants.
In the presence of sulfur dioxide other complexities enter which have not
been fully studied. One result, however, is the increased production of
aerosol, in particular sulfuric acid aerosocl, as a result of the oxidation

of sulfur dioxide.

. 1 Vapor-Phase Organic Pollutants, Nationmal Research Council Committee on
Medical and Biological Affects of Environmental Pollutants, National
Academy of Scilences, Washington, D.C., 1976.
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There is a fundamental difference, however, between automobile exhaust
and the effluent from either the St. Regls bark boililer or the calciner, and
that is the reactive VOC/NO; ratio. 1In urban atmospheres where the dominant
hydrocarbon source is clearly the automobile, reactive éOC)NOx ratlios vary
from 1.5 to 24 to 1l. 1In smog chamber studies covering this range of VOC/
NOyx ratio the same source reported that the lower the ratio the lower the
production of aldehydes, the lower the rate of oxidant formation, and the
lower the percent NOy, reacted. In both the St. Regis plumes the oxides of
h:ié:;éen &omihate the hydrocarbons which should make these plumes nearly
nonreactiveZ. Im fact, rather than producing ozone these plumes may well

be ozone scavenging plumes, reducing the natural background rather than

adding to it.

Near—-Site Impact

The modeling results for TSP can be scaled using the ratio of TSP to
VOC emissions. This will give fairly good estiﬁates of the hydrocarbon con-
centrations which can be expected near the St. Regis plant if the hydrocar-
bon were inert. We find 3-hour concentrations of about 8 pg/m3 as the maxi-
mum to be expected from the calciner; about 3 yg/m3 from the bark beiler.
Since they have different stack parameters, the two maxima do not occur at
the same point. However, a 3~hour maximum of about 8 pg/m3 (0.0120 ppm)} .
should be the maximum VOC concentration and this will occur within 1 km of
the St. Regis emission points.

Twenty-four hour maximum concentrations would be rather smaller and
annual contributions almost negligible. The combined 24-hour maximum was
estimated at 5 ,u,g/m3 (0.0075 ppm) and the annual maximum should be less than
0.5 pg/m3'(0.750 ppm). Again, these maxima will fall within 1 km, perhaps
within the St. Regils property line. At a distance of 5 km from the sources,
maxima for all averaging periods will be 20% of these close-in values, or

less.

" Adverse effects on man and vegetation are commonly associated with the

! Effects of the Ratio of Hydrocarbon to Oxides of Nitrogen in Irradiated
Auto Exhaust be Merill W. Korth, U.S. Dept. of Health, Education, and
Welfare, Public Health Service, Cincinatti, Ohio, 1966.

2 Pprocedures for Quantifying Relationships Between Photochemical Oxidants
and Precursors: Supporting Documentationm, U.S. EPA, EPA-450/2-77-0216,
MDAD, QAQPS, Research Triangle Park, North Carolina, February 1978.
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oxygenated, irradiated reactive VOC products: aldehydes, peroxyacetylnitrate,
ozone, and others. However, as mentioned above, because of the NOyx excess
. over hydrocarbons in both effluent streams reactions to produce these harmful
byproducts will be minimal. This is expecially likely to be the case close
in where concentrations reach their maximum values. Here the plumes may well
be ozone scavenging and deplete the ambient supply of ozone. Farther out the
plume may well become reactive and produce the harmful specles. However, by
the time 5 km is reached, concentrations will be 20% of the close-1in values

P o e T R R D L R S IEE .
or less and no significant impact will be possible.

Impact on Mobile

The provisions of 40 CFR 51.18, Appendix S, Emission Offset Interpretive
Ruling (Section II C, Review of specified sources for air quality impact) in-
clude the possibility of exemption of a VOC source from emission offset re-
quirements if the source owner can éemonstrate that the emissions from the
proposaed source will have virtually no effect upon an area that exceeds the
NAAQS for photochemical oxidant (ozone). The nearest nonattainment area is
Mobile County. The monitors at which the violations occurred in 1976, 77
and 78 are in the immediate vicinity of the city of Mobile. They lie about

. 70 km from St. Regis on an approximate heading of 280°, The argument is made
in this section that at this distance from the source the impact is entirely
negligible. The basis for this statement is threefold: 1) the great majority
of the exceedances in the past three years have occurred without any possible
contribution from the St. Regis area, suggesting that the significant factors
lie elsewhere; (2} it would be a fairly rare event to have the plume pass
over the city of Mobile for a long enough period during the time of ozone for-
mation; (3) the plume under worst meteorological conditions would be very di-

lute and a minimal impact would be expected.

Engineering—-Science considered an elaborate mesoscale analysis for each
ozone standard exceedance. There are seven surface observing stations which
could be used for making hourly streamline analyses: Pascagoula, Mobile,
Mobile Point, Pensacola, Milton, Crestview and Eglin Air Force Base. From
these streamline maps an hourly transport vector could have been obtailned for
each of the 36 hours prior to the exceedance at Mobile in such a way that each
vector represented the distance the plume moved in each hour. When superim-

. posed on a common base map, the end points of the most recently added vector

would trace out the envelope of the St. Regis plume. However, this elaborate
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procedure has only the appearance of great precision and has actually the same

. : technical and logical_problems of the method selected.

The problems with any plume tracking based on surface wind observations
are that the surface wind does not represent very well the wind at the effec-
tive plume height which actually determines the transport vector; the station
density is not really adequate for detalled streamline analysis because errors
due to microscale circulation features, such as urban heat island and land-sea

wwnnwnmﬁhwmyggeze_effects, cannot be adequately assessed; and the exceedances generally

occur when the winds are weak and variable and most proue to errors of measure-
ment. Furthermore, without a detailed emission inventory azleng each trajectory
there is no sure way of countering the implicit but perhaps false argument that
if the St. Regis plume tracks ultimately into Mobile County prior to an exceed-
ance it has contributed to it. Finally, sampling variability makes it difficult
to generalize. In view of these difficulties, Engineering~Science declded on a

simpler analysis which should be of comparable accuracy. -

Analysis of Ozone Exceedance at Mobile

The ozone level has exceeded the 0.12 ppm standard at Mobile ten times in
. the last three years. An analysis of the meteorclogical conditions leading to .
these exceedances was made to determine whether a plume from St. Regis could

poésibly be a contributor. NOAA's Daily Weather Map was the basic source of

weather data. Geostrophic winds were determined from the pressure gradient
which should provide a better estimate of the transport wind than the surface
wind observations. These transpbrt winds were computed for the day of the ex~
ceedance. ' It was assumed that the plume travelled with the geostrophic wind.
A conclusion was drawn in each case as to the possibility of a St. Regis con-

tribution. These analyses are presented in Appendix C.

In 7 of the 10 cases, there could clearly have been no contribution from
St. Regis. In 2 of the 10 cases, there might have been a contribution, but it
is more likely that the plume passed 25 miles north and east of Mobile. In 1
case of 10, it was possible, even likely, that there was a St. Regis contribu~
tion. Even in this case, however, there were westerly surface winds af Mobile
which were opposite to the geostrophic flow. A microscale analysis might re-~
veal local circulations that kept the St. Regls plume from contributing.

. The result of this analysis is that the exceedances observed at Mobile
have been éssociated'mainly with wind fields that would blow the St. Regis
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plume away from Mobile. Thus, the significant factors leading to the Mobile
. exceedances lie elsewhere.

Analysis of Wind Frequency Data

The above analysis indicates that ozone exceedances at Mobile are very
rarely associated with meteorclogical conditions which would cause St. Regils
sources to lmpact Mobile. A further analysls was conducted to determine the
frequency of wind in a 22.5°% sector which would result in the St. Regis plume

,ggmﬁ»m%”f“reaching the Mobile area.

A STAR summary of ten years of meteorclogical data collected at Miltom,
Florida which is just east of Cantonment is included 1in Appendix B. The pro-
bability of a wind within a 22.5° sector centered on 100° 1is 6.62%, f.e., dur-
ing these ten years of record winds from this direction were observed 6.62%
of the time. However, only the portion of the time during which stable condi-
tions prevail should be considered because it is only under stable conditions
that the plumes will remain intact. Thus, during the ten years of record,
the wind blew from a direction and under stable conditions which could carry

3 5t. Regis plume to Mobile only 2.64%Z of the time.

. The probability of an impact by St. Regis upon Mobile can be calculated

if the following assumptions are made:

l. The hourly observations are serially correlated such that only every
third hourly observation can be considered independent.

2. Stable conditions occur only once a day during early morning.

3. Stable conditions persist for the entire six hour period of czone

formation which 1is unlikely.

Based upon these assumptions, the probability of two successive 3~hourly ob-
servations being from 100° 1is 0.0007 which is 0.02642, Thus, the plume from

St. Regis could be expected to impact Mobile on one day every four years (365
x 0.0007 = 0.25).

Dispersion Analvsis

Using Turner's Workbook of Atmospheric Dispersion Estimates, we can as—

sess the probablé ground-ievel concentration of a plume after travelling 70
km. A stack height of 50 m, zero plume rise, a mixing height of 625 m and a
. mean transport wind of 5.5 m sec™l (from Holzworth's Mixing Heights, Wind

Speeds, and Potential for Urban Air Pollution Throughout the Contiguous
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United States), and stability F were assumed. At a distance of 70 km, with
a source intensity of 2.88 g/sec (100 tons/year), the ground-level concentra-
tion of VOC would be abour 1.3 ,u.g/m3 or 2 ppb. This is a short-term concen-
tration and is generally multiplied by a meteorological persistence factor

of about 0.7 to give a long-term, say 6 to 8 hour, value. Thus, the concen-

tration is more likely to - be 1.4 ppb.

The above estimate rests upon the further assumption that the VOC will
.be inert. -In fact, the major constituent of the plumes, ethylene, is quite
reactive. It would be expected that the amount of unreacted VOC still 1n

the plume when it reaches Mobile would be minimal, i.e., much less than 1.4
pPpb.

Fipally, the VOC concentration in the St. Regis plume as it reaches
Mobile can be compared to the concentration that might result from leaf 1lit-
ter., Leaf litter in the Florida area emits reactive hydrocarbons at a rate
of 162 ,u.g/m2 hr.l 1If complete mixing within a 625 m layer and a transport
wind of 5.5 m/sec are assumed, the VOC coﬁcentration at Mobile resulting
from hydrocarbon exudation by leaf litter over the 70 km distance from St.
Regls would be 1.4 ppb. Thus, the VOC emissions at St. Regis could be rea-
sonably expected to have an impact on ozone exceedances at Mobile comparable

to that resulting from leaf litter.
Conclusions

Based upon the analyses above, the following conclusions concerning the
potential impact of the VOC emissions from the bark boiler and calciner upon

ozone attainment can be drawn:

1. The VOC/NO, ratio in the St. Regis plumes 1is such that ozone forma-
ticn could be expected to be retarded. The plumes might even sca-
venge ozone. _

2; The impact of the plumes near the St. Regis plant, where ambient
non-methane hydrocarbon concentrations resulting from the plumes
would be a maximum, should be minimal.

3. During only one of ten ozone exceedances in Mobile which were

investigated, were meteorological conditions such that St. Regis

1 Testing of Hydrocarbon Emissions From Vegetation Leaf Litter, and Aquatic
Surfaces and Development of a Methodology for Compiling Biogenic Emission
Inventories, by Partick R. Zimmerman. Prepared for U. S. EPA, OAQPS, Re-
search Triangle Park, North Carolina 27711, February 1979.

VIi-i8



sources would be likely to have had any impact. Even during this
one exceedance, local meteorclogical conditions at Mobile might
. have precluded any impact from St. Regis.

4. Only once every four years would the St. Regis plumes have any
probability of reaching Mcbile based upon an analysis of ten years
of wind frequency data. _

S. If the plumes were to reach Mobile, the resulting VOC concentration
would be so low as to be indistinguishable from that which might re-

- - IR s By, 1T
T e sult from leaf litter.

Thus, St. Regis should not be required to of fset its VOC emissions because
there is little likelihood that the impact of these emissions upon ozone air
quality in Mobile would be other than minimal.

IMPACT ON SOILS, VEGETATION, AND VISIBILITY

The secondary NAAQS are primarily designed to protect the welfare of the
public. Dangers to tﬁe public welfare against which the secondary standards
are designed to protect, include vegetation damage, harmful effects to the

. soil, and impairments to wvisibility. The secondary NAAQS will not be vio-

lated because of any of the emissions from these proposed sources.

The pollutant with the greatest potential for causing vegetation damage
is sulfur dioxide. The maximum 3~hour sulfur dioxide concentration resulting
from these proposed sources is 95.3 pg/m3, which is about one~fifth of the
Class Il PSD increment. With such a low consumption of the increment, and
the low 3-hour concentrations observed in the Cantonment area, there is no
danger that the secondary NAAQS will be violated. At these concentrations,

vegetation should not be damaged.

The particulate emissions from the boiler and caleiner will be similar
to fly ash. Since most of the particulate will be very small because of the
control devices employed to remove larger particles, little should be depo-
sited from the plume. Although minute quantities of trace metals may be
present, any effect of these emissions upon the soil should be negligible.
The maximum impact from the plant should oeccur within 2-5 km.

Because of the water vapor content of the plumes from these two new
. sources, the plumes should be visibile for a few hundred meters beyond the
stacks. Although the particle size in the plumes will be quite small, the
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plumes should not be visible beyond the dissipation of the steam because of
the dilution. However, since the nearest Class I PSD area is about 100 miles
. away, no effect should be noticeable in any Class I area. The particles

should not serve as condensation nuclel because of theilr size.

B e R
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APPENDIX A

. DISPERSION MODELING

To determine the impact of the bark boiler and mill expansion particu-
late and 509 eﬁissions on ambient air quality in the vicinity of the plant,
dispersion analyses have been conducted. Two basic dispersion models have
been used in this evaluation, the Air Quality Display Model (AQDM) for pre-

7 : ﬁglgq}qg agnual average impact and a modified version of the Single Source

(CRSTER) Model for predicting 24-hour conceutrations of TSP and S0, and

3-hour S07 concentrations.

DESCRIPTION OF MODELS

Present day air quality analyses are conducted using mathematical dis-
persion models that date back to the 1930's. The models are generally Gaus-
sian (cone) shaped and require inputs which include stack characteristics,
mass emission rates, and meteorological data. The two basic dispersion models
used in this analysis were the AQDM and CRSTER Model. Both models represent
the state—of-the—art in dispersion modeling and are consistent with the recom-

. mended analytical technigques of the U.S. EPA. The models do not provide in-
fallible pre&ictions; however with accurate input data, the models have been

used for many different geographic areas.

Air Quality Display Model (AQDM)

The model which was used to predict the annual average impact of the
mill facility on ambient TSP and 507 levels is the AQDM. fhis model was
developed for the U,S. Department of Health, Education and Welfare, National
Air Polluticon Control Administration which is the predecessor organization of
the U.S. EPA. The model was completed in 1969 and was intended to help state
and local air pollution control agencies evaluate the effect of emission regu-—
lations on ambient air quality. The AQDM was originally developed by Martin-
Tikvart in 1968 and they have made several simplifying assumptions that differ
from the work éompleted by Turner, Pasquill-Giﬁford, and others. These modi-

fications will be discussed later.



The specific computer program was obtained from the U.S. EPA in North

Carolina in the fall of 1973 with program changes supplied by EPA for incor-

. 'porating the Briggs plume rise equation. The 1969 version of AQDM utilized
the Holland equation when calculating plume height. All AQDM runs were made

on an IBM 3033 computer.

The model inputs included meteorological and point scurce emisaion data.

The emission stack configuration parameters were also required to estimate

anpual average ground level concentrations of TSP. Other inputs regarding

B

stud}ﬁgfea location and grid spacing were also included. -

Assumptions of the Air Quality Display Model

There is very little difference in any of the presently published air

quality dispersion models. All of the models assume some form of conical

"dispersion pattern and make assumptions about the terrain and secondary atmos-

pheric reactions which help reduce the number of imput parameters. Frequent-

1y, investigators tailor a model to their local conditions by measuring air

quality and then apply correction factors to different portions of the dis-

persion equation.

. It is important to point out key assumptions that have been made in

simplifying the basic equations for use in this dispersion model. The assump-

tions incorporated in the Gaussian plume equation and the AQDM can be summar=-

ized as follows:

1.
2.

3.

o -

The plume description represents conditions averaged over a time
period of several minutes. At any given time, the behavior of the

plume is more complex, particularly during unstable coaditionms.

The pollutant has neutral buoyancy in the atmosphere; that is, no
fall-out is modeled by the equatiom. Most particulates with equiva-

lent diameters less than 20 microas satisfy this assumption.

The time-ﬁveraged plume exhibits a Gaussian distribution of concen-
trations in the cross—plume and #erticai dimensions. The measures
of the spread in both directions (the standard deviations) are
considered to be a function of downwind distance and atmospheric

stability only.

The plume i3 assumed to be sﬁeady state, resulting frem a continuous

and constant source.



Plume Behavior

The AQDM was developed to estimate ambient air concentrations over a
. very large bullt up metropolitan area. The developers of the AQDM used
Chicago as their test city and obvious inputs to the model included a number
of area, point, and transportation sources. For calibration of the model,
the developers had available an abundance of air quality data representing

various averaging times collected over several years.

e s ons, o O of the key differences that has been made in the current AQDM from
‘that of the earlier investigators i1s the treatment of the crosswind deviatioms
(cy). Most investigators assume the Gaussian distribution. The AQDM, on
the;other hand, uses a linear distribution. In general, the linear distribu~
tion in the AQDM 1s more applicable to large built up metropolitan areas
where channeling, turbulence, and multiple édurces create a more uniform
distribution of the ground level conceantratiomns. In rural situations involv-
ing several point sourceé, other investigators have used the Gaussian distri-
bution for the cy's and cz's.t The effect on ground level concentrations

of using a linear distribution would probably be to estimate lower maximum °
ground level values. Furthermore, the expected location of the maximum may

. differ from those formulae assuming a Gaussian distribution for oy« Figure

* A-1 1is the classical form of the Gaussian Distribution.

" The coucentration (x) at a position (x, y, z) for substances emitted at
(0, 0, h) is given in the figure. An estimate of the concentration for a
specific source-receptor relationship is obtained by choosing a representa-
tive speed for each wind class and solving the equation for all wind speed
and stability classes. The average comcentration is obtained by summing all
concentrations and weighting each one according to its frequency for the
particular wind speed, wind directiom, and stability class. To obtain the
total concentration at a specific receptor, the results of.the equation are

summed over all sources.

t Jepsen, A.F. and Weil, J.C., Maryland Power Plant Air Monitoring Program
Preliminary Results, presented at APCA Meeting in Chicago, June 1973,
(Paper No. 73=147).
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. FIGURE A-1
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. The stack in Figure A-l1 represents a typical elevated point source.
. The "effective stack height” (or effective height of emission release) 1is
the height at which the plume center line becomes horizontal. The effective
stack height is the sum of the physical stack height and an incremental fac-~

tor related to the buoyancy and vertical momentum of the effluent.

Plume Rise

amgmenrrnom s A1l plume rise formulae consider the rise due to two effects: momentum
and buoyancy. The momentum term depends upon physical stack parameters, exit
velocity and diameter; the buoyancy term depends upon heat parameters, heat
emission rate or the difference between effluent and ambient air temperature.
This immedlately leads to a model of the form:

L

c
Vgd 3
u C4

u

where Ah = plume rise
. Vg = effluent exit velocity
d = stack diameter
Qhr = heat emission rate
u = wind speed
C = fitted constants

There are over 100 such formulae and probably 50 papers published re-
viewing and analyzing their accuracy and applicability. Without exceptionm,
the investigators have concluded that none predicts plume rise accurately

under all meteorological conditions.

The AQDM originally utilized the Holland plume rise equation. In 1969,
the Holland equation was in fact the preferred equation of the meteorological

fraternity. Since then, however, Briggs published his (latest) equation in
1971 and provided supporting data to establish the validity of the estimates



provided by his equation. The Holland formula is now known to greatly under-
predict plume rise while the Briggs formula is believed to be more accurate
. under most conditions. At the preseant time, EPA meCeorologists are advising

use of the Briggs equation.
Briggs -concluded from dimensional analysis that:

i o2 7R L 12,0782 1/3
L ul 2u3
Fm is the momentum term and F is the buoyan: term. X 1s downwind dis-

wwm-.\,- Ay,
tance and because its value is squared in the buoyancy term, this effect

will dominate beyond x > 3 hg, the actual stack height. Briggs concluded

that momentum rise could be ignored, a conservative assumption, and found a
best f£it constant.
' 1/3.2/3
Ah _ll.ﬁF x
: u
F is the flux of bouyant force/mpz. pa 1s the density of the ambient

air. Force flux is equal to wass flux times the acceleration.

Therefore:

. Fa_l ('nrzvspe) (g Ts - Ta) .
a Ts

o

where po is the demnsity of the effluent, g is gravity force, and Tg and T,
are stack and ambilent temperature. If pe = p5z, another conservation assump=
tion, then
F = grzvs (Eéi;:;zi
Ts
The Briggs formula above predicts plume rise within a short distance
downwind from the stack. As the distance increases, ambient air is entrained
into the plume and under stable conditions a deceleration of the plume is
exerted. This force is defined by the equation,
S =_8 39,

Ta @z

where %ﬁ is the lapse rate of the potential temperature
Z

. g = 9.8 msec~l

T, = 293°K, the mean annual temperature for most of the U.S.



= 1+75°K (100 m)'l, a moderately stable lapse rate

a8
az
. s = 9:8 1.75 _ 5.85 x 1074 sec™?

293 100

Briggs estimated the maximum rise under stable conditioms as

Ah = 2.9 __F_) 1/3
us

Using the value of S calculated above, and the formula for F, we arrive

by g B e 1

at the plumé rise equation for stable conditions (classes E and F):

h o= 74.2 [(Virz) (TsT; Ta)} /3 - -

For very low winds, an even greater plume rise would be expected:

| oh = 5.0 B4
- RPEVE

Under the above conditions, this would result in a plume rise of 178 m. We

have elected not to use this low wind speed estimate of plume rise because

. of our desire to be comservative. Higher values for the effective stack
height will result in lower ground line concentrations when using the -disper~

sion equations.

In neutral and unstable conditions, ambient air is again entrained into
the plume but does not exert a retarding force. The plume continues to rise
until it is dominated by atmospheric turbulence. Briggs estimated a conser-

vative approximation:

Ah = 1f6 Fi/? Px*) 2/3

where x* = 2,16 F2/5h53/5. Empirical modifications to this formula recom-
mended by EPA! have been used in this study to yield:

sn = 1.6 E3 (3.5) 2/3
u

T Personal correspondence with Joseph Tikvart, EPA, North Carolina, November
28, 1973.



where x* = 14 FS/B, F < 55
x* = 34 F2/5, F > 55
The EPA modifications follow:

If the momentum term F is simplified to

Tg - T
F = 9.8 v, (_EL___E%
TS

T -1\ T =4
falinalt J . AL . - 2.45 dz vs ( s a) 2
and, if ABRC = d2§ {Ts ~ Ta)
] Ts
F = 2.45 ARBRG ' \
then
i Abu =

1.6(2.45 ABRG)L/3 3.5 (14) (2.45 aBRG)3/8 2/3
which reduces to: o
Ahu = 42 ABRGO:75
Similarly, for the.case of F » 55,
shu = 66.3 ABRGO-6
These equations are used in the AQDM.

One simplifying assumption has been made in incorporating the Briggs
plume rise equation into the model by the EPA. The stable conditioms (E and
F) are calculated with this latter equation instead of having two routines
for plume rise (one for stable.and one for all other conditioms). As a re—
sult of this assumption, a conservative estimate of ground concentrations

(from a lower plume height) will be calculated.!

T this 1s strictly true only if the wind speed is greater than 3.5 meters
per second. However, under lower wind speeds, the plume rise is ordirnar-
11y high and will not show that much of a difference.
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uogesf, et. al., made a comprehensive survey of the accuracy and suita-
bility of some 16 plume rise formulae for power plant flue gases. The results
of this survey indicate that the Concave #2 formula gave the best results.
However, where the source stacks were of small diameter, the Briggs was the
best formula. The underprediction of the Holland formula was evident. Imn
view of the known preference for the Briggs formula by A_E,C,TT the approval - .
of this formula by EPA, the results of the Moses survey, and a growing accep-
tance of the Briggs formula as the most accurate, it is believed that its-

use in this study 1s warranted.

Modified CRSTER Model

The model which was used to predict the maximum 24-hour impact of the
power plant on ambient total suspended particulate (TSP) levels is a modified
version of the CRSTER Model. The original single source model was developed
by the Meteorology Laboratory of the U.S. EPA in 1972. Since that time,
numerous modifications and revisions have been added to the computer program
to increase its utility. Recently, ES expanded the capabilities of CRSTER.
Thesé modifications will be discussed later.

The types of application for which the model was designed include:
o stack design studies;

o combusticn source permit appliéationé;

o regulatory variance evaluation;

o mwmonitoring network design;

o control strategy evaluation for SIP's;

o .fuel conversicn studies;

o control technology evaluation;

¢ design of supplementary control systems;

0 new source review; and

o prevention ofrsignificant deterioration.

1 Harry Moses and Martin R. Kraimer, Paper No. 71-61, APCA Annual Meeting

Atlantic City, 1971.

e "Meteorology and Atomic Emergy”, U.S. Atomic Energy Commission, Washington.
D.Ce, July 1968.



The model has been successfully applied previously to these types of problems.

Modified CRSTER is a steady state Gaussian plume technique applicahble

to both rural and urban areas in uneven terrain. The purpose of the techﬁi-
que is to: determine the maximum 24-hour concentration over a ome year
period due to point source emissions, determine the meteorological conditiocns
which cause the maximum concentrations, and store concentration informatrion
useful in calculating frequency distributions for various averaging times.
The concentration for each hour of the year is calculated and midnight=-to-
“midnight averages are determined for each 24-hour period.

The model inputs included meteorological data, point scurce emission
déta, and receptor elevations. The emission stack configuration paraméters
were also required to estimate 24-hour ground level concentrations of TSP.
Other inputs regarding study area location and grid spacing were alsoc includ=~
ed. Initially, a grid spacing of 1.0 kilometer was employed. A second run
of the dispersion model 'was made using a refined grid spacing of 0.1 kilo-

meter around the initlally predicted maximum receptor site.

Agsumptions of the Modified CRSTER Model

The modified CRSTER 1s based on a recent version of the Gaussian ﬁlume
equation. The model assumes a continuous emission source, steady=-state down-
wind plume, and a Gaussian distribution for concentrationms of pollutants
within the plume in both the crosswind and vertical directions. Plume rise
is esﬁiﬁated using equations proposed by Briggs for hot, buoyant plumes. A4s
the plume expands due to eddy diffusion, it is diluted and transported down-
wind by the mean wind. The rate of expansion is characterized by a series
of empirical dispersion coefficients which are dependent on the stability of
the atmosphere, as determined in studies made by Pasquill and Gifford, and

reported by Turner.

The assumptions incorporated in the Gaussian plume equation and the

modified CRSTER model can be summarized as follows:

1. The pollutant emitted 1s a stable gas or aerosol which remains
suspended in the air and participates in the turbulent movement of
the atmosphere; none of the material is removed as the plume advects

and diffuses downwind and there is complete reflection at the ground.

A=~10



2. The pollutant material within the plume takes on a Gaussian distri-
bution in both the horizontal crosswind and vertical directions,

described by empirical dispersion parameters Jy and gz,

3. The plume is assumed to be steady—state, resulting from a continuous

and constant source.

Plume Behavior

As previously mentioned, the modified CRSTER model assumes a continuous

- emigssions source, steady-state downwind plume, and a Gaussian distributfion

for concentrations of particulates within the plume in both the crosswind

and vertical directions. The general Gaussian plume equation used in the

.modified CRSTER model for a continpous emission gource gives the local con-

centration X of a gas or aerosol at a ground-level location (x,y) by the

following expression:

) sl e ) e [

Tl'UyUz u

where the wind is advecting the plume at a speed u along the x-axis and dis-

‘persing it along the crosswind and vertical direction with diffusion coeffi-

clents oy, and 0z, respectively. The pollutant emission. from the source is
at a uniform rate Q and is assumed to be released at an "effective stack
height” H., It is assumed that complete reflec¢tion of the plume takes place
at the earth's surface, i.e., there is no atmespheric transformation or
deposition at the surface. The cbncentration X is an average over the time
interval represented by Cy and Cz. The modified CRSTER Model calculates
short-term concentrations and uses these directly as l-hour average concen-
trations without consideration of plume history, i.e., each l-hour period is

-

completely independent.

The empirical dispersiom coefficients, gy and Jz, used im the modified
CRSTER model are those suggested by Pasquill and Gifford and reported by
Turner. Values for Oy and oz are represented as a function of downwind
distance from the emissions source and the stability of the atmosphere.
These values are representative for a sampling time of up to ‘about l-hour
and were developed based on aerometric measurements taken in open, level to

gently rolllng country.
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Atmospheric stablity is determined indirectly from the amount of incom-
ing solar radiation at the surface (imsolation), and the wind speed. Pasquill
. suggested a six category classification scheme from A for extremely unstable
to F for moderately stable, based on the range of these two parameters. Be-
cause solar radiation is not a widely measured parameter, Turner developed
an objective classification method based on cloud cover, ceiling height, and
solar elevation. The modified CRSTER model calculates the stability classi-
fication by this method for each hour from the recorded meteorological obser-

NIRRT L o ca
: " vations.

The wind speed required for input to the modified CRSTER model is con-
sidered to be representative of the conditions throughout the vertical height
1nterval-in which the plume is dispersing. The wind at the stack elevation
1is commonly used as an approximation to this condition. Because the wind is
generally measured near 7 meters by the National Weather Service (NWS), an
adjustment is made in the model by the following power law relatiﬁnship:

u=u, (W/7)P
where
. : u = hourly wind speed at stack height (m s~1)

hourly wind speed near 7m above the ground (m_s'l)

(=]
]

h = stack height (m)
p = wind profile exponent

The profile exponent p i{s a function of stability and has the values given

in Table A-1. The adjusted wind speed is used by the mndel ta calculate
plume rise and dilutionm.

Turbulent mixing and verticél diffusion of a plume is often limited by
the existence of a stable layer of air aloft, i.e., an inversion layer. The
effects of limited mixing (or plume “"trapping”) on plume dispersion are in-
corporated into the modified CRSTER model by the assumption that the plume
is completely reflected at the mixing heighﬁ, as well as the ground. Since
multiple reflections are possible, trapping is simulated usiné the methad of

A-12
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TABLE A-1

WIND SPEED PROFILE EXPONENT

PASQUILL STARILITY CLASS WIND SPEED PROFILE EXPONENT, P
A - extremely unstable - 0.10
B = moderately unstable 0.15
A C = slightly unstable 0.20
. D = peutral 0.25
E = slightly stable - 0.30
F = moderately stable ' 0.30

A-13



multiple images proposed by Bilerly and Hewson_.T In this procedure, each re-
flection is represented by an "image plume” from an imaginary source with a
"stack height” equal to the vertical distance travelled by the plume "edge”
to the point of ground reflection. The reflections between the mixing height
(L) and the ground are represented by ﬁhe convergent infinite series of Gaus-
sian plume terms given in Table A-2. Another assumption is that whenever.
the plume centerline is above the mixing height at a given receptor locationm,

there is no contribution from the plume at that receptor.

VG

Plupe Rise

The effective height of emission used in the Gaussian plume equatiom is
defined as the sum of the physical stack height and the plume rise. Estimates
of plume rise are required to predict the dispersion of continuous gaseous
emissions possessing buoyancy. The rise of emission plumes above their
source release height often accounts for a significant reduction in related

ground~level concentrations.

Plume rise in the modified CRSTER model is estimated using equations
proposed and laﬁer modified by Briggs. These equations are based on the
assumption that plume rise depends on the inverse of the mean wind speed and
is directly proportional to the 2/3 power of the downwind distance from the
source, with different equations specified for the neutral-unstable conditions

and the stable conditions. Only the final plume rise as predicted by Briggs
is used in the modified CRSTER model. Briggs’® plume rise equations are
detailed below, where all symbols are defined in Table A-3.

o For unstable or nmeutral atmospheric conditions, the downwind distance

of final plume rise is xf = 3.5 x*, where
x* = 14 F5/8, when F < 55 w4 73
x* = 34 F2/5, when F > 55 m# s73.
The fiPal plume rise under these conditions is

oh = 1.6 FL/3 (3.5 x%)2/3 471,

t Bierly, E.W. and Hewson, E.W., "Some Restrictive Mereoroclogical Conditions
to be Congidered in the Design of Stacks™, Journal of Applied Meteorclogy,
1:383=390, March 1962.
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TABLE A-2
MODIFIED GAUSSIAN PLUME EQUATIONS USED IN THE
. MODIFIED CRSTER MODEL
2 (#e) o 2
If H < L and Q 1 +w H+2NL
> X= -t (¥ -
Cg S_l.GL wcycz u exp [ (Oy) J E: exp [ C, ) J
N
(-k)
. If H<Land . Q _1 gy %
¢, > l.6L X exP [ 2 (GY)
27g_ Lu
z
IfE>L Y= 0
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TABLE A-3

DEFINITION OF SYMBOLS USED IN BRIGGS' PLUME RISE EQUATICNS

e SYMBOL DEFINITION - UNITS
g gravitational acceleration 9.8 m 8~2

d stack inside diameter at top o A

. F buovancy flux parameter mé s—3

(g vg (d4/2)2 (T, - T/TQ)]

x* distance at which atmospheric turbulence m
begins to dominate entrainment

Ah plume rise above stack top n

x downwind distance from the source ' m

T ambient air temperature ' : °K

Ts stack gas temperature | °K

u mean wind speed from stack top to plume top b} 5‘1
A stack gas exit velocity o st
3€/az vertical po&ential temperature gradient °K m-1

from stack top to plume top
s restoring acceleration per unit vertical s—2

displacement for adiabatic motion in the
atmosphere, a stability parameter

A-16



T RN ATICR =~ s » [

o For stable atmospheric .onditions, the downwind distance of final

-1/2

plume rise is x¢ = Tu s , where

s =g 3/az T™L.
The plume rise is
' 2.4 [F/(u s)]1/3, for windy conditions
o= {5 Fl/4 5‘3/3, for near calm conditions

- -:The final plume rise given by these formulae dces not take cognizance
of "negative” buoyancy due to cold plumes, or aerodymamic effects from flow
fields around the stack or nearby tall buildings and prominent terrain. The
final plume height_used by the modified CRSTER model does not follow changes
in terrain height, as described later in this appendix in the discussiom of

terrain considerations.

Urban—-Rural Considerations

The principal difference between dispersiom coefficients in rural and
urban environments is associated with the occurrence of the nocturmal, ground-
based temperature inversion. On calm, clear nights, radiational cooling cam
produce such an inversion, and henée stable atmospheric¢ conditions, in a rur—
al enoviromment. Such inversions do not occur, though, in urban areas, due
primarily to the influence of a city's larger surface roughness and the
release of stored heat from structural surfaces, il.e., the urban heat island
effect. Thus, stable atmospheric conditions do not occur near the ground in

urban areas on calm, clear nights.

The modified CRSTER model accounts for these effects in both the choice
of dispersion coefficients and mixing heights. If an urban application is
indicated, étability categories E and F default to category D for the purpose
of determining gy and 9. Separate sets of hourly mixing height data, for
urban and rural environments, are input to the model and it chooses between
these, depending on the conditioms indicated. For the proposed bark boiler,

a rural eoviromment was selected for the purpose of short-term disperion

modeling.
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Terraln Considerations

. The modified CRSTER is an uneven terrain model that takes into account
certain changes in ground elevation between the point of source emissions
(the plant) and the surrounding grid receptor points. The basic method used
in the model for making terrain adjustments is illustrated in Figure A-2.
For receptors with elevationéigfeater than the stack elevation but less than
the top of the lowest stack, the difference in elevation 1s subtracted from
v cmrmn o -LNE effective plume height. The terrain ad justment made for any one receptor
point deoes not affect concentrations at any other receptor point. When the
height of a receptor is above the shortest stack height, plume impaction on
surrounding terrain is possible and the model terminates. The model considers

receptors below the ground elevation of the plant to be at plant elevation.

Figure A-Z.also illusﬁrates-the mixing height assumption. This permits
calculations.to be made using the modified Gaussian equations without adding
a vertical displacement term. This method of treating terrain adjustments
assumes ground based receptors and is not equivalent to simply including a
vertical coordinate term z in the Gaussian plume equation. The method would
. not imply any changes in terrain elevation at all. Rather, the value of 2
would specify the height at which the receptor point would be "floating” in
the air, and reflections of the plume at the ground close to the stack,

caused by elevated terrain, would not be simulated.

A-18
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FIGURE A-2
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APPENDIX B

METEQROLOGICAL CONSIDERATIONS

All air pollutants emitted by point sources are transported and dispersed
by meteorclogical and topographical conditions. The airborne cycle is initi-’
ated with the emission of the pollutants followed by their transport and dif~-
fusion through the atmosphere. The cycle is completed when the pollutants
are deposited on vegetation, soil, and other surfaces, when they are washed
out of the atmosphere by rain, or when they escape into space. In some cases,

the pollutants may be reinserted into the atmosphere by the action of the wind.

PARAMETERS OF INTEREST

Three important parameters for the determination of the tramnsport and
dispersion of ‘airborne material are wind speed, wind direction, and atmosphe-
ric stability., Wind direction and speed determine where the pollutants will
go and the degree of downwind dilution. The stability of the atmosphere de-
termines the extent of the vertical and horizontal mixing of the pollutants.
Topographic features, including wake effects of the bulldings around the

stack, require special investigation.

The influence of the wind and étability is evident whenever the effluent
forms a visible plume. Terms like fanning, fumigation, coning, looping and
ioftipg have been empirically associated with stability and used to describe
plume behavior. The non-visible effiuent plume behaves in a similar manner.
We know from watching plume behavior that stability must change from day to
day and within the day. Actually because the atmosphere is both heated and
cooled at the earth's surface everyday, the stability goes through a typical

¢ycle on an average day.

When the temperature of ambient air decreases with altitude at a super=
adiabatic rate (>0.01°C/m), typically during midday due to heating of the
ground surface, unstable conditions prevail, vertical currents are induced,
and good vertical mixing of the pollutants occurs. The more normal situation
is characterized by a decrease in temperature with height at a rate between
neutral conditions (C.01°C/m) and isothermal conditions, temperature being
constant with height. Under these conditions, less pronounced but still

significant vertical mixing occurs. Under inversion conditiomns, i.e., an

B-1



increase of temperature with height which occurs typlcally near dawn when
. the ground surface has been coocled by radiation, vertical mixing i1s inhibited.
Such a surface inversion is accompanied by lightér winds and thus concentra-—
tion levels are raised further. After sunrise, as the sun begins to heat
the surface, the lower part of the inversion may be removed, leaving an inver-
sion aloft. Figure B-1 shows possible changes in the vertical temperature
gradient during the course of the day. In each case, the dashed line is the
mtpptareras DEULTAL Or dry adiabatic rate of temperature change. At 3 p.m., an unstable
condition is evident. By midnight, a surface inversicon begins to form, be-
coming fully formed by 6 a.m. and extending to some unknown level. By 9 a.m.,
the surface has warmed up, leaving an inversion aloft, and by noon the sound-

ing is nearly neutral.

Pollutants released below an inversion will be tfapﬁed and inﬁibited
from mixing to greater depths than the bottom of the stable layer. Pollu-
tants released into or above an inversion will be prevented from mixing
downward. Thus, ground-level concentrations from a surface or low level
sourcé are increased by low-level stability, and ground-level concentrations
from a plume released sufficiently high are reduced by low-level stability.

. In the latter case, short-term concentrations are highest in umstable condi=-
tions where the plume is brought rapidly down with little dilution or disper-

sion.

An inversion or a stable layer aloff may also exist resulting from the

- dynamic effects of the earth's large scale circulation. These, too, effec-

tively limit the vertical extent to which a pollutant may be mixed. Holz-

worth has calculated the average height of this mixed layer for the morning
and afternocon (minimum and maximum depths, respectively) for the four seasons.

The Holzworth data were used to calculate daily variations of mixing depths

for the site of the emissions being modeled.

SPECIFIC METEOROLOGICAL DATA

For a dispersion model to provide useful and valid results, the meteoro-
logical data used must be representative of the transport and dispersion con-
. ditions in the vicinity of the plant that the model is attempting to simulate.
The representativeness of the data is dependent om: the proximity of the
. meteorological monitoring site to the power plant, the complexity of the ter-

rain in the area, the exposure of the meteorological monitoring site, and

B-2




£-q

HEIGHT

CUANGES 1IN VERTICAL TEMPERATURE CRADIENT

DURING TIE COURSE OF THE DAY

LEGEND:
— —— Dry Adiabatic Lapse Rate
— Actual Lapse Rate .

H
TEMPERATURE

L-8 3¥N91d



- A 23 v

the period of time during which the data were collected. The representative-
ness of the data can be adversely affected by large distances between the
source and receptors of interest and valley-mountain, land-water, and urban-

rural characteristics of the plant area.

Ags previously stated, the meteorological data required as a minimum to
describe transport and dispersion in the atmosphere are wind direction, wind
speed, atmospheric stability, and mixing height or related indicators of
atmospheric turbulence and mixing. The U.S. EPA prefers that the meteorolo—
glcal data base used with air quality models include several years of data. |

Such a multi-year data base allows the consideration of variations in meteor-

0logical conditions that occur from year to year. The exact number of years

needed to account for such variations in meteorological conditions is uncer-
tain and depends on the climatic extremes in a given area. The EPA suggests
that five years generally yleld an adequate meteorological data base. Data
from é single year should be supported by a demonstration of representative—

ness.

The St. Regis projects will be at Cantonment in Escambia County. The
terrain is low-lying with little relief. The sandy soil supports the long-
leaf pine for lumber and fuel, commercial groves and green truck farms. The
annual temperature averageé about 68°F, with aﬁ average maximum near 74°F
and minimum near 61°F. The average annual rainfall of about 58 inches ranges
from 4 inches per month in January to 7.65 inches per month in'August. Pre-
vailing winds are northerly in winter, southerly in summer. Sixty four per-
cent of the maximum amount of sunshine possible at this latitude is experi=

enced on the average.

The joint frequency distribution of wind speed and direction and sta-
bility (Table B-1) has been prepared for a ten-year period from observations
made at Whiting Naval Afir Station, Milton, Florida from 1962 to 1971. These
data obtained from the National Climatic Center were the data input for the
long-term AQDM modeling performed in this study. These observations provide
stable estimates of the relative frequencies of thesé meteorological para-

meters and should give good confidence to the AQDM results.

Wind'speed, direction and stability classification data were also ob-
tained from the Climatic Center for 1964 for Pensacola. This was the most

recent year for which surface observations have been tramscribed on 24 obser-
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vations per day basis for data analysis purposes. These surface data were
used in conjunction with mixing height data obtained from twice-daily radio-
sonde observations made at Mobile, Alabama. This was the basic data input
for the short-term modeling with CRSTER in this study. Mobile upper air
data were considered to be the most representative of meteorological condi-
tions at the plant location. Though Mobile is roughly 40 miles to the west,
it too is dominated by the thermal influence of the Gulf of Mexico and the
stability is characteristically the same for on and off gulf winds.

The joint frequency distribution of wind speed, wind direction and sta-
bility class for the 1l0-year period 1962-1971 is presented in Table B-1l.
This was meteorological input for the annual averages modeled by AQDM. -

3-6




