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RECEIPT FOR CERTIFIED MAIL
NO INSURANCE COVERAGE PROVIDED
NOT FOR INTERNATIONAL MAIL

(See Reverse)

1% am C. Bannan, VP/Oper.|Mgr
Champiel Int. Corp.

P.0. Box 87

o tsomamen £15 CRle 32533-0087

Postage S

Certifidd Fee

Special Delivery Fee

Restricted Delivery Fee

Return Receipt showing
to whom and Date Delivered

Return Receipt showing to whom,
Date, and Address of Delivery

TOTAL Postage and Fees S

Postmark or Date
mailed: 8/2/89
\NC 17-164445

PS Form 3800, June 1985

. ‘;ﬁENDER:sA’Complete items 1 and 2 wherr additional services are desired, and complete items

end 4. v L .
Put'your address in the “RETURN TO’' Space on the reverse side. Failure to do this will prevent this
cardfromibeing returned to xou. The return receipt fee will provide you the name of the person delivered
to and the date of delivery. For additional fees the Tollowing services are available. Consult postmaster

or_fees and check box{es) for additional service(s) requested.
1. & Show.to whom delivered, date, and addressee’s address. 2. [0 Restricted Delivery

(Extra charge) ] (Extra charge)
3. Article Addressed to: -4, Article Number
William C. Bannan, VP/Oper. Mgr. P 938 762 639
Champion International Corp. Type of Service:
P.0. Box 87 O Registerad (3 tnsured
Cantonment, FL 32533-0087 [ cerified [ coo.

. Return Receipt
[ Express Mail [ for Merchandise

Always obtain signature of addressee
or agent and DATE DELIVERED.

5. Signature — Address ' 8. 'Addressee’s Address (ONLY if

X requested and fee paid)

6, ‘§i§ﬁa,thre’é7'en 7
12, ’ ,

~77 Date of Delivery

PS Form 3811, Mar. 1988  + U.S.G.P.O. 1988-212-885 DOMESTIC RETURN RECEIPT
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Florida Department of Environmental Regulation
Twin Towers Office Bidg. ® 2600 Blair Stone Road ® Tallahassee, Florida 32399-2400

Bob Martinez, Governor Dale Twachtmann, Secretary John Shearer, Assistant Secretary

STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION
NOTICE OF PERMIT

Mr. William C. Bannan

Vice President/Operations Manager
Champion International Corporation
Post Office Box 87

Cantonment, Florida 32533-0087

August 2, 1989

Enclosed 1is construction permit No. AC 17-164445 which authorizes
the construction/installation of a pine wood chip screening
system that classifies chips according to thickness rather than
length. This system will replace an existing system that
classifies chips according to 1length at your facility in
Cantonment, Escambia County, Florida. This permit 1is issued
pursuant to Section 403, Florida Statutes.

Any party to this permit has the right to seek judicial review of
the permit pursuant to Section 120.68, Florida Statutes, by the
filing of a Notice of Appeal pursuant to Rule 9.110, Florida
Rules of Appellate Procedure, with the Clerk of the Department in
the ~ Office ~ of General Counsel, 2600 Blair Stone Road,
Tallahassee, Florida 32399-2400; and by filing a copy of the
Notice of Appeal accompanied by the applicable filing fees with
the appropriate District Court of Appeal. The Notice of Appeal
must be filed within 30 days from the date this permit is filed
with the Clerk of the Department.

Executed in Tallahassee, Florida.

- - STATE OF FLORIDA DEPARTMENT
: OF ENVIRONMENTAL REGULATION

C. H. Fancy, DP.E.
Deputy Chief
Bureau of Air Quality Management

Copy furnished tof

E. Middleswart, NW District
D. Smith, P.E.
D. Arceneaux, CIC

RLA&;G Flle e
M}k&\-&ar\tj i ¥r2-99 _



CERTIFICATE OF SERVICE

The undersigned duly designated deputy clerk hereby
certifies that this NOTICE OF PERMIT and all copies were mailed

before the close of business on §-2 -9 .

FILING AND ACKNOWLEDGEMENT
FILED, on this date, pursuant to
§120.52(9), Florida Statutes, with
the designated Department Clerk,

- receipt of which is hereby
acknowledged.




Final Determination

Champion International Corporation

Pine Wood Chip Thickness Screening System

Permit No. AC 17-164445

Florida Department of Environmental Regulation
Bureau of Air Quality Management
Central Air Permitting

July 28, 1989



Final Determination

The application by Champion International Corporation to replace
the existing oversized pine chip thickness screening system that
classifies <chips according to 1length with a system that
classifies pine chips according to thickness has been reviewed by
the Bureau of Air Quality 'Management. The project 1is to be
located at the kraft pulp mill owned by Champion International
Corporation, 375 Muscogee Road, Cantonment, Escambia County,
Florida. Public notice of the Department's intent to issue the
permits appeared in the Pensacola News Journal on June 25, 1989.

Copies of the Technical Evaluation and Preliminary Determination
and associated materials have been available at the Department's
Northwest District office in Pensacola, and the Bureau of Air
Quality Management office in Tallahassee.

Only one comment was received. The Department's Northwest
District Office suggested that the permanent source
identification number be changed from 10PEN17004203 to
10PEN17004258. The change has been made.

The final action of the Department is to issue the permit with
the amendment described above.



Florida Department of Environmental Regulation
Twin Towers Office Bldg. ® 2600 Blair Stone Road @ Tallahassee, Florida 32399-2400

Bob Martinez, Governor Dale Twachtmann, Secretary John Shearer, Assistant Secretary
PERMITTEE: Permit Number: AC 17-164445
Champion International Corp. Expiration Date: Dec. 31, 1989
P. O. Box 87 County: Escambia
Cantonment, Florida 32533-0087 Latitudes/Longitude: 30°36°'30"N

87°19°'30"W

Project: Installation of a

. Pine Chip Thickness Screening -.

System \»
This permit is 1issued under the provisions of Chapter 403, -
Florida Statutes, and Florida Administrative Code Rule(s) 17-2
and 17-4. The above named permittee 1is hereby authorized to
perform the work or operate the facility shown on the application
and approved drawing(s), plans, and other documents attached
hereto or on file with the Department and made a part hereof and
specifically described as follows:

The replacement of the existing oversized pine chip thickness
screening system that classifies chips according to length with a
system that classifies pine chips according to thickness. Two
chip screens, the No. 2 oversized chip re-chipper, and the No. 2
cyclone separator will be removed. One primary disc screen, one
secondary disc screen, one tertiary gyratory screen, one air
density separator rotary feeder, one air density separator
cyclone (Fisher-Klosterman Model No. XQ1l20-36-1 or equivalent)
" and blower, two.chip slicers, two gyratory fines screens, and one
fines blower and two fines separator cyclones (one
Fisher-Klosterman Model No. XQ465-56-1 and one Fisher-Klosterman
Model No. XQ120-8-1 or equivalent) will be installed. The fines
cyclones will be connected 1in series. The No. 1 cyclone
separator (Rader Companies Model E Type 56 equivalent to
Fisher-Klosterman Model No. XQ465-56-1), and the No. 1 oversized
re-chipper will be retained.

The source.shall be in accofdance with the permit application,
plans, documents, amendments and drawings, except. as otherwise
noted in the General and Specific Conditions. ’

Attachments are listed below:

1. Application for a permit to construct a re-chipper mill
received May 3, 1989.

-2, P. M. Johnson's letter to M. D. Harley dated May 22, 1989,
and received May 24, 1989.

3. P. M. Johnson's letters (two) to M. D. Harley dated June 7,
1989, received June 9, 1989.



PERMITTEE: Permit Number: AC 17-164445
Champion International Corp.
Expiration Date: Dec. 31, 1989

4. Technical Evaluation and Preliminary Determination dated
June 21, 1989.

5. Final Determination dated July 28, 1989.
GENERAL CONDITIONS:

1. The terms, conditions, requirements, limitations, and
restrictions set forth herein are "Permit Conditions" and as such
are binding upon the permittee and enforceable pursuant to the
authority of Sections 403.161, 403.727, or 403.859 through
403.861, Florida Statutes. The permittee 1is hereby placed on
notice that the Department will review this permit periodically
and may initiate enforcement action for any violation of the
"Permit Conditions" by the permittee, 1its agents, employees,
servants or representatives.

2. This permit is wvalid only for the specific processes and
operations applied for and indicated in the approved drawings or
exhibits. Any unauthorized deviation from the approved drawings,
exhibits, specifications, or conditions of this permit may
constitute grounds for revocation and enforcement action by the
Department.

3. As provided in Subsections 403.087(6) and 403.722(5), Florida
Statutes, the issuance of this permit does not convey any vested
rights or any exclusive privileges.” Nor does it -authorize any
injury to public or private property or any invasion of personal
rights, nor any infringement of federal, state or 1local laws or
regulations. This permit does not constitute a waiver of or
approval of any other Department permit that may be required for
other aspects of the total project which are not addressed in the
permit.

4, This permit conveys no title to land or water, does not
constitute state recognition or acknowledgement of title, and
does not constitute authority for .the use of submerged lands
unless herein provided and the necessary title or 1leasehold
interests have been obtained from the state. Only the Trustees
of the Internal Improvement Trust Fund may express state opinion
as to title.

5. This permit does not relieve the permittee from liability for
harm or injury to human health or welfare, animal, plant or
aquatic life .or property and penalties therefore caused by the
construction or operation of this permitted source, nor does it
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PERMITTEE: Permit Number: AC 17-164445
Champion International, Corp.

Expiration Date: Dec. 31, 1989
GENERAL CONDITIONS:

allow the permitteé to cause pollution in contravention of
Florida Statutes and Department rules, wunless specifically
authorized by an order from the Department.

6. The permittee shall at all times properly operate and
maintain the facility and systems of treatment and control (and
related appurtenances) that are installed or wused by the
permittee to achieve compliance with the conditions of this
permit, as required by Department rules. This provision -includes
the operation of backup or auxiliary facilities or similar
systems when necessary to achieve compliance with the conditions
of the permit and when required by Department rules.

7. The permittee, by accepting this permit, specifically agrees
to allow authorized Department personnel, upon presentation of
credentials or other documents as may be required by law, access
to the premises, at reasonable times, where the permitted
activity is located or conducted for the purpose of:

a. Having access to and copying any records that must be
kept under the conditions of the permit;

b. Inspecting the facility, equipment, practices, or
operations regulated or required under this permit; and

c. Sampling or monitoring any substances or parameters at
~any location reasonably necessary to assure compliance
“with this permit or Department rules. :

Reasonable time may depend on the nature of the concern being
investigated.

8. If, for any reason, the permittee does not comply with or
will be wunable to comply with any condition or 1limitation
specified in this permit, the permittee shall immediately notify
and provide the Department with the following information:

a. a description of and cause of non-compliance; and

b. the period of noncompliance, including exact dates and
times; or, if not corrected, the anticipated time the
non-compliance is expected to continue, and steps being
taken to reduce, eliminate, and prevent recurrence of the
non-compliance.
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PERMITTEE: Permit Number: AC 17-164445
Champion International, Corp.

Expiration Date: Dec. 31, 1989
GENERAL CONDITIONS:

The permittee shall be responsible for any and all damages
which may result and may be subject to enforcement action by the
Department for penalties or revocation of this permit.

9. In accepting this permit, the permittee understands and
agrees that all records, notes, monitoring data and other
information relating to the construction or operation of this
permitted source, which are submitted to the Department, may be
used” by the Department as evidence - in any enforcement case
arising under the Florida Statutes or Department rules, except
where such use 1is proscribed by Sections 403.73 and 403.111,
Florida Statutes.

10. The permittee agrees to comply with changes in Department
rules and Florida Statutes after a reasonable time for
compliance, provided however, the permittee does not waive any
other rights granted by Florida Statutes or Department rules.

11. This permit is transferable only upon Department approval in
accordance with Florida Administrative Code Rules 17-4.12 and
17-30.30, as applicable. The permittee shall be liable for any
non-compliance of the permitted activity until the transfer is
approved by the Department.

12. This permit is required to be kept at the work site of the
permitted activity during the entire period of construction or
operation.

13. This permit also constitutes:

( ) Determination of Best Available Control Technology
(BACT) '

( ) Determination of Prevention of Significant
Deterioration (PSD)

( ) Compliance with New Source Performance Standards

14. The permittee shall comply with the following monitoring and
record keeping requirements: .

a. Upon request, the permittee shall furnish all records and
plans required under Department rules. The retention
period for all records will be extended automatically,
unless otherwise stipulated by the Department, during the
course of any unresolved enforcement action.
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PERMITTEE: Permit Number: AC 17-164445
Champion International, Corp.

‘ Expiration Date: Dec. 31, 1989
GENERAL CONDITIONS:

b. The permittee shall retain at the facility or other
location designated by this permit records of all
monitoring information. (including all calibration and
maintenance records and all original strip chart
recordings for continuous monitoring instrumentation),
copies of all reports required by this permit, and
records of all data used to complete the application for
this permit. The time period of retention shall be at
least three years from the date of .the sample,
measurement, report or application wunless otherwise
specified by Department rule.

c. Records of monitoring information shall include:

- the date, exact place, and time of sampling or
measurements;

- the person responsible for performlng the sampling or
measurements;

- the date(s) analyses were performed;

- the person responsible for performing the analyses;

- the analytical techniques or methods used; and

-~ the results of such analyses.

15. When requested by the Department, the permittee shall within
a reasonable time furnish any information required by law which
is needed to determine compliance with the permit. If the
permittee becomes aware that relevant facts were not submitted or
were incorrect in the permit application or im-anv report to the
Department, such facts or information shall be submitted or
corrected promptly.

SPECIFIC CONDITIONS:
1. The pine chip thickness screening system is permitted to
operate continuously, i.e. 8,760 hrs./yr.

2. The feed rate of pine wood chips to the pine chip thickness
screening system shall neither exceed an hourly maximum of 237
tons/hr. nor a monthly average of.-3,287 tons/day. The weight
shall be determined on an as fed basis.

3. Visible emissions from the pine chip thickness screening
system shall be subject to the following emission limitations:

a. Visible emissions from the No. 1 cyclone separator shall
not exceed 5 percent opacity (no visible emissions).

" Page 5 of 8



PERMITTEE: Permit Number: AC 17-164445
Champion International Corp.

‘ Expiration Date: Dec. 31, 1989
SPECIFIC CONDITIONS:

b. Visible emissions from the air density separator shall
not exceed 5 percent opacity (no visible emissions).

c. Visible emissions from the fines cyclones shall not
exceed 5 percent opacity (no visible emissions).

Visible emissions shall be determined by EPA Method 9 (40 CFR 60
revised as of July 1, 1988).

4, Unconfined particulate emissions shall be controlled pursuant
to F.A.C. Rule 17-2.610(3). Reasonable precautions shall
include, but shall not be limited to the following:

a. Enclosing or covering all conveyor systems.

b. Maintenance of all drop distances at the minimum
necessary for proper operation of the source.

c. Application of water or other dust suppressants where
necessary to control emissions.

d. Good housekeeping practices including the regqular
collection and removal of accumulations of dust and
spilled materials.

€. Use of hoods, fans, "filters, and similar equipment - to
contain, capture, and/or vent particulate matter.

5. The permittee shall monitor and record the following
parameters whenever the pine chip thickness screening system is
in operation: '

a. The hourly feed rate of pine chips to the pine chip
thickness screening system. The hourly feed rate shall
be monitored only during compliance testing, unless
otherwise ordered by the Department.

b. The daily feed rate of pine chips to the pine chip
thickness screening system.

c. The daily hours of operation of the pine chip thickness
screening system.
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PERMITTEE: Permit Number: AC 17-164445
Champion International Corp. _
' Expiration Date: Dec. 31, 1989
SPECIFIC CONDITIONS:

6. All excess emissions from the pine chip thickness screening
system shall be subject to the applicable requirements of F.A.C.
Rules 17-2.240 [Circumvention], 17-2.250 [Excess Emissions], and
17-4.130 [Plant Operation Problems].

7. All monitoring and recording systems shall be regularly
calibrated-and maintained in proper working condition pursuant to
written procedures and schedules based on the recommendations of
the instrument manufacturer.

8. Point source compliance testing shall be conducted pursuant
to the following requirements:

a. Initial compliance testing shall be conducted prior to
the expiration date of this permit and annually,
thereafter. :

b. Point source compliance testing shall be conducted with
all sources operating at 90 to 100 percent of operation
rate allowed by Specific Condition No. 2.

c. Compliance test reports shall include all of the
information required by F.A.C. Rule 17-2.700(7).

d. Compliance test reports shall be submitted within 45
days after completion of the testing. - o

e. Notification of testing shall be furnished to the DER
Northwest District office at least 15 days prior to the
date that testing is to commence.

9. For purposes of tracking PSD increment consumption the
maximum particulate mass emissions from the pine chip thickness
screening system are:

--a, -0.006 1b./hr. (0.02 ton/yr.) from the No.. 1. cyclone
. separator. '

b. 0.21 1b./hr. (0.60 ton/yr.) from the air density
Separator.

c. 0.63 1lb./hr. (1.59 tons/yr.) from the fines cyclone.

The mass emission increases of particulate matter and PMjqg for
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PERMITTEE: Permit Number: AC 17-164445
Champion International Corp.

Expiration Date: Dec. 31, 1989
SPECIFIC CONDITIONS:

PSD purposes are estimated to be 2 tons/yr. and 0.7 ton/yr.,
respectively.

10. The permanent source identification number assigned to the
permitted source is 10PEN17004258 pine chip thickness screening
system. Please cite this number on all test reports and other
correspondence concerning the permitted source.

11. The permittee for good cause, may request that this
construction permit be extended. Such request shall be submitted
to the BAQM prior to 60 days before the expiration date of the
permit (F.A.C. Rule 17-4.090).

12, The application for an operation permit must be submitted to
the Northwest District office at 1least 90 days prior to the
expiration date of this construction permit or within 45 days
after the completion of compliance testing whichever occurs
first. To properly apply for an operation permit, the applicant
shall submit the appropriate application form, fee, and
certification that <construction was <completed noting any
deviations from the conditions in the construction permit, and
compliance test reports as required by this permit (F.A.C. Rule

17-4.220).
Issued/#s day:

STATE OF FLORIDA DEPARTMENT
OF ENVIROHNMENT REGULATION

Da(ﬁﬁfjbch mann, §Zc[etary
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Printing and Writing Papers

375 Muscogee Road

P.O. Box 87

Cantonment, Florida 32533-0087
(904) 968-2121

Champion R - C E 'V E D,

Champion International Corporation M

Tuly 3, 1989 DER - BAQy

Mr. William Thomas

State of Florida

Department of Environmental Regulation
Twin Towers Office Building

2600 Blair Stone Road

Tallahassee, Florida 32301

Dear Mr. Thomas:

The Notice of Proposed Agency Intent to issue a permit to construct a chip thickness
screening facility at the Champion International Corporation Pensacola mill was
published in the Pensacola News Journal on June 25, 1989. Enclosed is the required
proof of publication.

Sincerely, .

__‘_\_"‘-\-\. r'd \ \ F
; 207 I /

F X SOt

ré

Paul M. JohnSon, Jr.
Process Engineer
Environmental Conirol

Attachment

. M. Clair Fancy %o Aica
Mr. Mike Harley

State of Florida

Department of Environmental Regulation
Twin Towers Office Build .1g

2600 Blair Stone Roac

Tallahassee, Florida 32301
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: PUBLISHED DAILY
PENSACOLA, ESCAMBIA COUNTY, FLORIDA

'State of Florida,
County of Escambia.

Before the undersigned authority personally appeared
J. Diane Deal '

who on oath says that she is Legal Advertising Supervisor

of the Pensacola News Journal, a daily newspaper published at Pensacola in”
Escambia County, Fl_orida; with general circulation in Escambia, Santa

Rosa, Okaloosa and Walton Counties that the attached copy of .
advertisement, being 2 NOTICE in the matter of

b

in the

was published in said newspaper in the issues of

we o6 3X3%

Affiant further say that the said The Pensacola News -

i_ourna.l is a newspaper published at Pensacola,. in said Escam-
ia County, Florida, and that the said newspaper has heretofore

been continuously published in said Escambia County, Florida, .

each day and-has been entered as second class' mail matter-at

the post office in Pensatola, in said Escambia County, Florida, -.

for a period of one year next preceding the first publication of
the attached c_opy.of advertisement; and affiant further says
that he has neither paid nor promised any person, firm or cor:
poration any discount, rebate, commission or refund for the-

purpose of securing this advertisement for publication in the
said newspaper.

L ey L

T A AR .

i gvl',om t& 2nd*subscribed beforeme &.&{D —
,'.: . P . ez’

gy og_giﬂg___ T1e__B7

X 'm."cq g
U O
i, STAT®

'4 .
. ' [/ 7~ NoTary pUBLIC.
Y Sommission Expires October 26
- By, Gommission Expires chgﬁ’é’r_ei‘é?isgf‘ '

'———; ‘The Department of Envi

{ Florida, 32533-0087, to -

R R R s v 1
e e —

| State of Florida
Department of
Environmental
Reﬁulauon
!_ Notlce of Intent to Issut

, ronmental . Regulations,
! hereby gives notice of its
intent to issue a permit
' to Champion Interna-
i tional Corporation, P.O.

Box 87, Cantonment,

replace the existing over-
sized pine chip thickness:
screening system ' that'
classifies chips according;
to len with a system

-+that classifies pine chips

accordi to thickness.:
The project includes thej
removal of two chip:

. screens, the No. 2 over-

sizéd re-chipper, and the:
No. 2 cyclone separator.
One primary disc screen,
one -secondary disc’

. screen, one tertiary -

tory screen, one air den-'
sity separator rotary
feeder, one air den:x:x
separator cyclone h

- blower, two chip slicers,

e =

{
requ
5 tive determination (hear-

|

- — -

two pgyratory fines
screens, and one fines.
blower and two fines
separator lones will
be installed. The fines.
separator cyclones will!
be connected in serles.:
The existing No. 1 cy-
clone separator, and the!
No. 1 oversized re-chip-
per will be retained. The;
project is expected to:
result in a particulate.
mass emigsions increase:
of about 2 tons/yr. The,
physical location of the’/
project is SR 184 = US 29
Cantonment, Escambla’
County, Florida. A deter-
mination of Best Avail-,

able Control Technology .
(BACT) was not re-
quired. The Department
is issuing this Intent to
Issue for the reasons
stated in the Technical
Evaluation and Prelimi-
nary Determination.

nterests are affected

by the Department'’s J)ro-
permitting _deci-

sion may petition for an
administrative proceed-
ing (hearing) in_ accor-
' dance wit Section
4 120.57, Florida Statutes.
! The petition must con-
i tain the information set
' forth below and must be
filed (received) in the
Office of General Coun-
sel of the Department at
{2600 Blair Stone Road,
'Tallahassee, Florida
\3239?-%03. within Jfour.
teen ays of publica-

' tion of this notice. Peti-
, tioner shali mail a ccmy
. of the petition to the
i ap‘rlicnnt- at the address
indicated above at the
+ time of filing. Failure to
| filea petition within this
time period shall consti-,

| tute a waiver of any right’
such person may have to,
est an administra-

ing) under Sectio
120,57, Florida Statutes

The Petition shall con-
tain the following infor-
mation; .

A person -whose substan-
ta b

W\




(a) The name, address,
’ and telephone number of
each petitioner, the ap-

' plicant’'s name ‘and ad-

+. dress, the Department-

" Permit File Number and
the county in which the
project is proposed;

(b) A statement of how
and when each petmoner
received notice of the
Department’s action or

! proposed action;

' (c) A statement of how'
each petitioner’s sub.
stantial Interests are af-
fected by the Depart]
ment’s action o1
proposed- action;

(d) A statement of the
material facts disputed
by Petitioner, if any; .
(e) A statement of facts’
which petitioner con-'
tends warrant reversal or
modification of the De-'
. -partment’s actlon or pro-
posed actio

N A statement of which
rules or statutes peti-
tioner contends require
reversal or modification
of the Department’s ac-|
tion or proposed action;

, and
() A statement of the

| relief sought by peti-
tioner, ' stating precisely

. the action petitioner
wants the Department to

| take with respect to the
Department’s action or,
proposed action. ‘

i

If a petition is filed, the
administrative heanng
})rocess Is designed to
rmulate agency action.|
. Accordingly, the Depart-
' ment’s final action may-
be different from . the’
position taken by it in:
this Notice. Persons,
whose substantial inter-'
. ests will be affected by
. any decision of the De-:
partment with regard to'
. the application have the
' right to petition to be-
- come ‘a party to-the|
proceeding. The petition '’
+ must conform to the
1 requirements specified
above and be filed (re—l
ceived) within 14 days of |
! publication of this notice !
« in the Office of General
" Counsel .at the above
* address of the Depart- |
! ment. Failure to petition
' within the allowed time
frame constitutes a
waiver of any right such
Eerson has to request a
eanng under Section
12 .87, F.S., and to par-
tlclpate as a party to this
iproceeding. Any subse- !
quent intervention will .
only be at the approval of >\
the presiding offlceru
. ST W S

) upon motion filed pursu-
. ant to Rule 28-5. 207,
F.A.C.

'I'he application is avml-
" able for public inspection
‘ during normal business;
_hours, 8:00 a.m. to 500
12. Monday throu
nday. except legal holi-:
ays. t: f

Department of Environ-f
: mental Reguiation
‘Bureau of Air Quality
Management

2600 Blair Stone Road i

(Tallahassee, = Florida

,32399-2400 )

-Dept. of Environmental
Regulation

Northwest District Office
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Florida Department of Environmental Regulation
Twin Towers Office Bldg. @ 2600 Blair Stone Road ® Tallahassee, Florida 32399-2400

Bob Martinez, Governor Dale Twachtmann, Secretary John Shearer, Assistant Secretary

June 21, 1989

CERTIFIED MAIL-RETURN RECEIPT REQUESTED

Mr. William C. Bannan

Vice President/Operations Manager
Champion International Corporation
P. O. Box 87

Cantonment, Florida 32533-0087

Dear Mr. Bannan:

Attached 1is one copy of the Technical Evaluation and Preliminary
Determination and proposed permit for the replacement 'of the
existing oversized pine <chip thickness screening system that
classifies chips according to length with a system that classifies
pine chips according to thickness.

Please submit any written comments you wish to have considered
concerning the Department's proposed action to Mr. Bill Thomas of
the Bureau of Air Quality Management. =

Sincerely,
C. H. Fancy, P.E.
Deputy Chief

Bureau of Air Quality
Management

CHF/mdh
Attachments
cc: D. Smith, P.E,

D. Arceneaux
- E..Middleswart



BEFORE THE STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

In the Matter of
Application for Permit by:

Champion International Corporation DER File No. AC 17-164445
P. O. Box 87
Cantonment, Florida 32533-0087

INTENT TO ISSUE

The Department of Environmental Regqgulation hereby gives
notice of its intent to 1issue a permit (copy attached) for the
proposed project as detailed in the application specified above.
The Department is 1issuing this Intent to Issue for the reasons
stated in the attached Technical Evaluation and Preéliminary
Determination.

The applicant, Champion International Corporation applied on
May 3, 1989 to the Department of Environmental Regulation for a
permit to replace the existing oversized pine chip thickness
screening system that classifies chips according to length with a

system that classifies pine chips according to thickness. The
project includes the removal of two chip screens, the No. 2
oversized re-chipper, and the No. 2 cyclone separator. One

primary disc screen, one secondary disc screen, one tertiary
gyratory screen, one air density separator rotary feeder, one air
density separator cyclone and blower, two chip slicers, two
gyratory fines screens, and one fines blower and two fines
separator cyclones will be installed. The fines separator
cyclones will be connected in series. The existing No. 1 cyclone
separator, and the No. 1 oversized re-chipper will be retained.

The Department has permittipng jurisdiction under Chapter 403,
Florida Statutes, -and Florida Administrative Code Rules 17-2 and
17-4. The project is not exempt from permitting procedures. The
Department has determined that an air construction permit is
required for the proposed work.

Pursuant to Section 403.815, F.S. and DER Rule 17-103.150,.
F.A.C., you (the applicant) are required to publish at your own
expense the enclosed Notice of Intent to Issue Permit. The notice
shall be published one time only within 30 days, in the 1legal ad
section of a newspaper of general circulation in the area
affected. For the purpose of this rule, *“publication 1in a
newspaper of general circulation in the area affected" means
publication in a newspaper meeting the requirements of Sections
50.011 and 50.031, F.S., in the county where the activity is to
take place. The applicant shall provide proof of publication to
the Department, at the address specified within seven days of
publication. Failure to publish the notice and provide proof of



publication within the allotted time may result in the denial of
the permit.

The Department will 1issue the permit with the attached
conditions unless a petition for an administrative proceeding
(hearing) is filed pursuant to the provisions of Section 120.57,
F.S.

A person whose substantial interests are affected by the
Department's proposed permitting decision may petition for an
administrative proceeding (hearing) in accordance with Section
120.57, Florida Statutes. The petition must contain the
information set forth below and must be filed (received) in the
Office of General Counsel of the Department at 2600 Blair Stone
Road, Tallahassee, Florida 32399-2400. Petitions filed by the
permit applicant and the parties listed below must be filed within
14 days of receipt of this intent. Petitions filed by other
persons must be filed within 14 days of publication of the public
notice or within 14 days of receipt of this intent, whichever
first occurs. Petitioner shall mail a copy of the petition to the
applicant at the address indicated above at the time of filing.
Failure to file a petition within this time period . shall
constitute a waiver of any right such person may have to 'request
.an administrative determination (hearing) under Section 120.57,
Florida Statutes.

The Petition shall contain the following information;

(a) The name, address, and telephone number of each
petitioner, the applicant's name and address, the Department
Permit File Number and the county in which the project is proposed;

(b) A statement of how and when each petitioner received
notice of the Department's action or proposed action;

(c) A statement of how each petitioner's substantial
interests are affected by the Department's action or proposed
action;

(d) A statement of the material facts disputed by Petitioner,
if any; _

(e) A statement of facts which petitioner contends warrant
reversal or modification of the Department's action or proposed
action; ;

_ (£) A statement of which rules or statutes petitioner
contends require reversal or modification of the Department's
action or proposed action; and

(g) A statement of the relief sought by petitioner, stating
precisely the action petitioner wants the Department to take with
respect to the Department's action or proposed action.

If a petition is filed, the administrative hearing process 1is
designed to formulate agency action. Accordingly, the
Department's final action may be different from the position taken
by it in this notice. Persons whose substantial interests will be
affected by any decision of the Department with regard to the
applicant have the right to petition to become a party to the
proceeding. The petition must conform to the requirements
specified above and be filed (received) within 14 days of
publication of this notice in the Office in General Counsel at the
above address of the Department. Failure to petition within the
allowed time frame constitutes a waiver of any right such person
has to request a hearing under Section 120.57, F.S., and to



participate as a party to this proceeding. .Any subsequent
intervention will only be at the approval of the presiding officer
upon motion filed pursuant to Rule 28-5.207, F.A.C.

Executed in Tallahassee, Florida '

STATE OF FLORIDA DEPARTMENT
OF ENVIRONMENTAL REGULATION

/A Y

C. H. Fancy, P.E. [

Deputy Chief

Bureau of Air Quality
Management

Copies furnished to:

D. Smith, P.E.
D. Arceneaux
E. Middleswart



CERTIFICATE OF SERVICE

The undersigned duly designated deputy clerk hereby
certifies that this NOTICE OF INTENT TO ISSUE and all copies were

mailed before the close of business on - ~5F .

FILING AND ACKNOWLEDGEMENT
FILED, on this date, pursuant to
§120.52(9), Florida Statutes, with
the designated Department Clerk,
receipt of which is hereby e
acknowledged.

-Ra -F9
Cle Date




State of Florida
Department of Environmental Regulation
Notice of Intent to Issue

The Department of Environmental Regulation hereby gives
notice of its intent to issue a permit to Champion International
Corporation, P.O. Box 87, Cantonment, Florida, 32533-0087, to
replace the existing oversized pine chip thickness screening
system that classifies chips according to 1length with a system

that classifies pine chips according to thickness. The project
includes the removal of two chip screens, the. No. 2 oversized
re-chipper, and the No. 2 cyclone separator. One primary disc

screen, one secondary disc screen, one tertiary gyratory screen,
one air density separator rotary feeder, one air density separator
cyclone and blower, two chip slicers, two gyratory fines screens,
and one fines blower and two fines separator cyclones will be
installed. The fines separator cyclones will be connected in
series. The existing No. 1 cyclone separator, and the No. 1
oversized re-chipper will be retained. The project is expected to
result in a particulate mass emissions increase of -about 2
tons/yr. The physical location of the project is SR 184 @ US 29,
Cantonment, Escambia County, Florida. A determination of Best
Available Control Technology (BACT) was not required. The
Department is issuing this Intent to Issue for the reasons stated
in the Technical Evaluation and Preliminary Determination.

A person whose substantial interests are affected by the
Department's proposed permitting decision may petition for an
administrative proceeding (hearing) in accordance with Section
120.57, Florida Statutes. The petition must contain the
information set forth below and must be filed (received) in the
Office of General Counsel of the Department at 2600 Blair Stone
Road, Tallahassee, Florida 32399-2400, within fourteen (14) days
of publication of this notice. Petitioner shall mail a copy of
the petition to the applicant at the address indicated above at
the time of filing. Failure to, file a petition within this time
period shall constitute a waiver of any right such person may have
to request an administrative determination (hearing) under Section
120.57, Florida Statutes. .

The Petition shall contain the following information;

(a) The name, address, and telephone number of each
petitioner, the applicant’'s name and address, the Department
Permit File Number and the county in which the project is proposed;

(b) A statement of how and when each petitioner received
notice of the Department's action or proposed action;

(c) A statement of how each ©petitioner‘'s substantial
interests are affected by the Department's action or proposed
action;

1 of 2



(d) A statement of the material facts disputed by Petitioner,
if any; v

(e) A statement of facts which petitioner contends warrant
reversal or modification of the Department's action or proposed
action;

(£) A statement of which rules or statutes petitioner
contends require reversal or modification of the Department's
action or proposed action; and

(g) A statement of the relief sought by petitioner, stating
precisely the action petitioner wants the Department to take with
respect to the Department's action or proposed action.

If a petition is filed, the administrative hearing process is
designed to formulate agency action. Accordingly, the
Department's final action may be different from the position taken
by it in this Notice. Persons whose substantial interests will be
affected by any decision of the Department with regard to the
application have the right to petition to become a party to the
proceeding. The petition must conform to the requirements
specified above and be filed (received) within 14 days of
publication of this notice in the Office of General Counsel at the
above address of the Department. Failure to petition within the
allowed time frame constitutes a waiver of any right such person
has to request a hearing under Section 120.57, F.S., and to
participate .as a party to this ©proceeding. Any subsequent
intervention will only be at the approval of the presiding officer
"upon motion filed pursuant to Rule 28-5.207, F.A.C.

The application is available for public inspection during
normal business hours, 8:00 a.m. to 5:00 p.m., Monday through
Friday, except legal holidays, at:

Department of Environmental Regulation
Bureau of Air Quality Management

2600 Blair Stone Road

Tallahassee, Florida 32399-2400

Dept. of Environmental Regulatlon
Northwest District Office

160 Governmental Center
Pensacola, Florida 32501-5794

Any person may send written comments on the proposed action
to Mr. Bill Thomas at the Department's Tallahassee address. All
comments mailed within 14 days of the publication of this notice
will be considered in the Department's final determination.
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Technical Evaluation
and
Preliminary Determination

Champion International Corporation

Pine Wood Chip Thickness Screening System

Permit No. AC 17-164445

Florida Department of Environmental Regulation
Bureau of Air Quality Management
Central Air Permitting

June 21, 1989



I. Project Description
A. Applicant

Champion International Corporation
Post Office Box 87
Cantonment, Florida 32533-0087

B. Project and Location

The applicant proposes to replace the existing oversized
pine chip thickness screening system that classifies chips
according to 1length with a system that classifies pine chips
according to thickness. Two chip screens, the No. 2 oversized
re-chipper, and the No. 2 cyclone separator will be removed. One
primary disc screen, one secondary disc screen, a tertiary
gyratory screen, one air density separator rotary feeder, one air
density separator cyclone and blower, two chip slicers, two
gyratory fines screens, one fines blower and a pair of fines
separator cyclones will be installed. The No. 1 cyclone
separator, and the No. 1 oversized re-chipper will be retained.

The Standard Industrial Classification Codes are Major
Group 26, Industry 2611, Pulp Mills, and Industry 2621, Paper
Mills. The Source Classification Code is 3-07-001-99, other not
classified, for the pine chip thickness screening system. It
should be noted that the Source Classification Code 1is not
3-07-001-02, washers/screens, because the wood chip screens are
different in design from the pulp screens and emit different
pollutants.

The projects are to located at the kraft pulp mill owned
by Champion International Corporation, 375 Muscogee Road,
Cantonment, Escambia County, Florida. The universal transverse
mercator (UTM) coordinates of the project are Zone 16, 468.846 km
East, and 3386.059 km North.

t
The application was received on May 3, 1989 and the
Department determined‘to be complete on June 19, 1989. :

C. Project Description and Controls

The kraft pulping process utilizes large batch or

continuous plug flow reactor vessels called digesters. These
reactor vessels react wood chips with chemicals under conditions
of elevated temperature and pressure to remove lignin. The

removal of the 1lignin produces the fibrous cellulose material
that 1is referred to as kraft pulp. The pulp is then further
refined and processed to produce either an industrial raw
material or a commercial product. :

The size of the wood chips that are used in the digesters
is an 1important factor with regard to the efficiency of the
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pulping process and the quality of the pulp produced. If the
chips fed to the digestibility are of a uniform size, then the
gquality of the pulp produced by the digesters will be more
uniform. It is important for each chip to be cut so that the

‘maximum amount of surface area will come into contact with the

cooking chemicals for two reasons. First, the chemicals used in
the kraft process diffuse through the chip in both the 1lateral
and horizontal directions. Second, the quantity of partially
cooked chips in the material sent to the boilers is reduced.
Obviously, a reduction in the quantity of rejected materials that
have been partially cooked will reduce the quantity of cooking
chemicals that are wasted, because the partially cooked chips
have been saturated with the cooking solution.

Presently, wood chips are fed to the scalping screens
which separates the chips that are to be sent to the No. 1
oversized re-chipper. The chips are re-chipped in the No. 1
oversized re-chipper. The re-chipped material is then sent back
to the scalping screens via the No. 1 cyclone separator for
resegregation. The chips that pass the scalping screens are fed
to the chip screens. The oversized chips that are separated by
the chip screens are sent to the No. 2 oversized re-chipper. The
re-chipped material from the No. 2 oversized re-chipper is sent
back to the scalping screens via the No. 2 cyclone separator for
resegregation. Chips from the chip screens are fed to the fines
screens for the final segregation of materials. The fines are
sent to the bark pile via the fines conveyor. The acceptably -
sized chips are sent to the chip storage. ' -

The applicant proposes to continue to operate the No. 1
scalping screens, the No. 1 oversized re-chipper and the No. 1
cyclone separator (Rader Companies Model E Type 56 equivalent to
Fisher-Klosterman Model No. XQ465-56-1) as described above. From
this point on the applicant proposes to change the system in the
following manner. The chips that pass the scalping screens will
be sent to a new set of primary, secondary, and tertiary screens
for further separation. Chips that are too thick will be sent to
the new overthick chip slicers via a new air density separator (a
Fisher-Klosterman Model No. XQl120-36-1 or equivalent cyclone) and
then to the fines screens. The acceptable chips from the fines
screens will be combined with the acceptable chips from the
primary, secondary, and tertiary chip screens and sent to chip
storage. The fines from the fines screens and the primary,
secondary, and tertiary chip screens will be combined and sent to
the bark pile via two new fines cyclones (a Fisher-Klosterman
Model No. XQ465-56-1 and a Fisher-Klosterman Model No. XQ120-8-1
or equivalent cyclones). The two fines cyclones are connected in
series to minimize particulate emissions.

The proposed cyclones and the air density separator act

as emission control devices to 1limit the emissions from the
source.
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The applicant proposes to control unconfined particulate
emissions through the installation of covers on all conveyors.

Champion International Corporation states that the
proposed changes will neither increase the operation rate nor the
capacity of the mill; and, that the project will not result in
increased emissions from other equipment within the mill.
Indications are that the proposed system will result in an
additional 1.5% of the chips received being sent to the bark pile
prior to digestion. According to the company, this additional
1.5% presently goes to the bark pile after being cooked in the
digesters.

The applicant states that the project will not result in
any PSD significant net emission increases or decreases. The
company expects the project to result in slight increases in
particulate and PM;g emissions, about 2.0 tons/yr. and 0.7
ton/yr., respectively. Champion International Corp. has provided
information that indicates the projected particulate and PMjg
emissions may be higher than those which will actually occur.
For example, an actual particle size analysis shows that only
0.00006% of the particles are less than 38 um in diameter. The
applicant's calculations assume 0.01% of the particles to be less
than 10 um in diameter. :

II. Rule Appiicability

The Champion International Corporation's Cantonment mill-
is a major facility pursuant to Florida Administrative Code
(F.A.C.) Rule 17-2.100(112) I[Definitions-Major Facility]. The
facility is a kraft pulp mill which is one of the 28 major
facility categories listed in Table 500-1 of F.A.C. Rule 17-2.500
[Prevention of Significant Deterioration].

The proposed project is a modification pursuant to F.A.C.
Rule 17-2.100(119) [Definitions-Modification] because an increase
in actual emissions is expeqted to occur. Based on the
applicant's statements, the Department presently does not believe
that the proposed project is “subject to the preconstruction
review requirements of F.A.C. Rule 17-2.500(5)
[PSD-Preconstruction Review Requirements]. The Department has
relied upon the applicant's presentation that: (1) The proposed
project will neither increase the operation rate nor the capacity
of the mill and, (2) The proposed project will not result in a
significant increase in mass emissions of any pollutant listed in
Table 500-2 of F.A.C. Chapter 17-2.500 [PSD]. Pursuant to F.A.C.
Rule 17-2.500(1)(4d) [Prevention of Significant
Deterioration-General Prohibitions], the Department is required
to condition each permit to insure that the provisions of F.A.C.
Rule 17-2.500 [Prevention of Significant Deterioration] are not
violated. The source 1is also subject to the provisions of F.A.C.
Rule 17-2.520 (Sources Not Subject to Prevention of Significant
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Deterioration or Nonattainment Requirements] and F.A.C. Rule
17-4.070(3) [Standards of Issuing or Denying Permits].

Pursuant to the definitions in F.A.C. Rule 17-2,100(179)
[Definitions-Source or Stationary Source] the proposed pine chip
thickness screening system will be a source of air pollution with

multiple emission points. 'The pine chip thickness screening
system will consist of the No. 1 scalping screens, the No. 1
oversized re-chipper, the No. 1l cyclone separator (Rader

Companies Model E Type 56 equivalent to Fisher-Klosterman Model
No. XQ465-56-1), a primary disc screen, a secondary disc screen,
and a tertiary gyratory screen, an air density separator rotary
feeder, an air density separator cyclone (a Fisher-Klosterman
Model ©No. XQ120-36-1 or equivalent) and blower, two gyratory
fines screens, a fines blower, and two separator cyclones
(Fisher-Klosterman Model Nos. XQ465-56-1 and XQ120-8-1 or
equivalent) connected in series. The ‘source also includes the
conveyors and drop points directly associated with the pine chip
thickness screening system. Pursuant to the definition in F.A.C.
Rule 17-2.100(64) [Definitions-Emission or Discharge Point], the
emission or discharge points include a vent for the No. 1 'cyclone
separator, a vent for the air density separator cyclone, and a
vent for the two fines cyclones. The operation of the associated
conveyors and drop points may result in unconfined emissions of
particulate .matter as defined in F.A.C. Rule 17-2.100(205)
[Definitions-Unconfined Emissions]. The cyclones are also
classified as air pollution control equipment pursuant to F.A.C.
Rule 17-2.100(10) [Definitions-Air Pollution Control Equipment]. -

The particulate emissions from the operation of the
proposed source would normally be subject to the particulate
emission limiting standards in F.A.C. Rule 17-2.610(l) [General
Particulate Emission Limiting Standards-Process Weight Table],
and F.A.C. Rule 17-2.610(2) [General Visible  Emissions
Standard]. The application of the Process Weight Table would
allow mass particulate mass emissions of 41.5 1lbs./hr. and 166.6
tons/yr. And, the application ,of the General Visible Emissions
Standard would allow visible emissions of up to 20% opacity.
But, the applicant has proposed ‘to comply with a more restrictive
set of emission 1limiting standards. The company proposes to
limit the total mass particulate emissions from the pine chip
thickness screening system to 0.846 1lb./hr. and 2.2 tons/yr.
Champion International Corporation has volunteered to comply with
an emission 1limiting standard of 5% opacity (no visible
emissions).  The company's proposed emission limitations are
almost equivalent to the stringent reasonably available control
technology (RACT) standards that have been applied to similar
sources located in the Hillsborough and Duval County
nonattainment areas.

The applicant shall be required to use reasonable

precautions to minimize the release of unconfined particulate
matter from the ©proposed source pursuant to F.A.C. Rule
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17-2.610(3) [Unconfined Emissions of Particulate Matter]. The
measures to be used by the applicant may include but are not
limited to those 1listed in F.A.C. Rule 17-2.610(3)(c). Two of
the specific measures to be implemented by the applicant include
the covering of all conveyors and the minimization of all
material drop distances.

Limitations have been placed upon the maximum operation
rates of the proposed source pursuant to F.A.C. Rules
17-2.500(1)(d) [Prevention of Significant Deterioration-General
Prohibitions], 17-2.520 [Sources Not Subject to Prevention of
Significant Deterioration or Nonattainment Requirements], and
17-4.070(3) [Standards of 1Issuing or Denying Permits]. The
limitations on operation rates are for establishing that the
source is being properly operated and maintained for air emission
purposes in a manner consistent with the parameters submitted to
the Department. The applicant is also required to monitor,
record, and report the operation rate of the permitted source.

The applicant's proposed project will also be subject to
the applicable provisions of F.A.C. Rules 17-2.240
[Circumvention], 17-2.250 [Excess Emissions], and 17-4.130 [Plant
Operation-Problems].

It is wusually the practice of the Department to assign
individual mass emission limitations to each emission point and
require the applicant to install source sampling facilities. But,
an aggregate total mass particulate emission 1limitation was-
assigned to the source because the mass emissions from each of
the emission points was extremely small. If the proposed source
is found to be consistently out of compliance with the proposed
visible emission limiting standard, then individual mass
particulate emission limits may be assigned to each source. The
applicant may also be required to install source sampling
facilities on each emission point and perform source testing for
particulate in accordance with the provisions of F.A.C. Rule
17-2.700 [Stationary Point Source Emissions Test Procedures].

III. Summary of Emissions and Air Quality Analysis
A. Summary of Emissions

Based on the information supplied by the applicant, the
Department expects the following changes in emissions to occur.
The applicant estimates the mass emissions of particulate matter
and PMjg from the No. 1 and No. 2 cyclone separator stacks of the
present pine chip screening system to be about 0.23 ton/yr. and
0.10 ton/yr., respectively. [NOTE: Particulate matter emissions
consist of the sum total of the fraction of particulate that is
greater than 10 um in size and that which is less than 10 um.
The fraction that is 1less tham 10 um in diameter is known as
PMjg.] The estimated mass emissions of particulate matter and
~PMjo from the proposed pine chip thickness screening system are
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expected to be about 2.2 tons/yr. and 0.8 ton/yr., respectively.
Thus, completion of the proposed project is expected to result in

estimated mass emission increases of 2.0 tons/yr. for particulate
matter and 0.7 ton/yr. for PMjpg.

B. Air Quality

Since the applicant predicted that there will not be any
increase in mass emissions above the significance levels 1listed
in Table 500-2 of F.A.C. Rule 17-2.500 [PSD], an ambient air
quality analysis was not required.

IV. Conclusion

Based on the information provided by Champion
International Corporation the Department has reasonable assurance
that the proposed pine chip thickness screening system as
described 1in this evaluation and subject to the conditions
proposed herein, will not cause or contribute to a violation of
any ambient air quality standard or PSD increment, or violate any

other technical provision of Chapter 17-2 of the Florida
Administrative Code. Qu“““”“wua'

£
ST
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Florida Department of Environmental Regulation
Twin Towers Office Bldg. ® 2600 Blair Stone Road @ Tallahassee, Florida 32399-2400

Bob Martinez, Governor Dale Twachtmann, Secretary John Shearer, Assistant Secretary
PERMITTEE: Permit Number: AC 17-164445
Champion International Corp. Expiration Date: Dec. 31, 1989
P. O. Box 87 County: Escambia
Cantonment, Florida 32533-0087 Latitude/Longitude: 30°36'30"N

: 87°19'30"W

Project: Installation of a
Pine Chip Thickness Screening
System

This permit is issued under the provisions of Chapter 403,

Florida Statutes, and Florida Administrative Code Rule(s) 17-2

and 17-4. The above named permittee is hereby authorized to

perform the work or operate the facility shown on the application

and approved drawing(s), plans, and other documents attached

hereto or on file with the Department and made a part hereof and
- specifically described as follows:

The replacement of the existing oversized pine chip thickness
screening system that classifies chips according to length with a
system that classifies pine chips according to thickness. ' Two
chip screens, the No. 2 oversized chip re-chipper, and the No. 2
cyclone separator will be removed. One primary disc screen, one
secondary disc screen, one tertiary gyratory screen, one air
density separator rotary feeder, one air density separator
cyclone (Fisher-Klosterman Model No. XQ120-36~1 or equivalent)
and blower, two chip slicers, two gyratory fines screens, and one
fines blower and two fines - separator cyclones (one
Fisher-Klosterman Model No. XQ465-56-1 and one Fisher-Klosterman
Model No. XQ120-8-1 or equivalent) will be installed. The fines
cyclones will be connected 1in series. The No. 1 cyclone
separator (Rader Companies Model E Type 56 -equivalent to
Fisher-Klosterman Model No. XQ465-56-1), and the No. 1 oversized
re-chipper will be retained.

The source shall, be in accordance with the permit application,
plans, documents, amendments and drawings, except as otherwise
noted in the General and Specific Conditions.

Attachments are listed below:

1. Application for a permit to construct a re-chipper mill
received May 3, 1989. :

2. P. M. Johnson's letter to M. D. Harley dated May 22, 1989,
and received May 24, 1989. '

3. P. M. Johnson's letters (two) to M. D. Harley dated June 7,
1989, received June 9, 1989.



PERMITTEE: Permit Number: AC 17-164445
Champion International Corp.
Expiration Date: Dec. 31, 1989

4. Technical Evaluation and Preliminary Determination dated
June 21, 1989.

GENERAL CONDITIONS:

1. The terms, conditions, requirements, limitations, and
restrictions set forth herein are "Permit Conditions”" and as such
are binding upon the permittee and enforceable pursuant to the
authority of Sections 403.161, 403.727, or 403.859 through
403.861, Florida Statutes. The permittee 1is hereby placed on
notice that the Department will review this permit periodically
and may initiate enforcement action for any violation of the
"Permit Conditions"™ by the permittee, its agents, employees,
servants or representatives.

2. This permit is valid only for the specific processes and
operations applied for and indicated in the approved drawings or
exhibits. Any unauthorized deviation from the approved drawings,
exhibits, specifications, or conditions of this permit may
constitute grounds for revocation and enforcement action by the
Department. :

3. As provided in Subsections 403.087(6) and 403.722(5), Florida
Statutes, the issuance of this permit does not convey any vested
rights or any exclusive privileges. Nor does it authorize any
injury to public or private property or any invasion of personal
rights, nor any infringement of federal, state or 1local laws or
regulations. This permit does not constitute a waiver of or
approval of any other Department permit that may be required for
other aspects of the total project which are not addressed in the
permit. '

4. This permit conveys no title to land or water, does not
constitute state recognition or acknowledgement of title, and
does not constitute authority for the use of submerged 1lands
unless herein provided and the necessary title or leasehold
interests have been obtained from the state. Only the Trustees
0f the Internal Improvement Trust Fund may express state opinion
as to title.

5. This permit does not relieve the permittee from liability for
harm or injury to human health or welfare, animal, plant or
aquatic life or property and penalties therefore caused by the
construction or operation of this permitted source, nor does it
allow the permittee to cause pollution in contravention of
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PERMITTEE: ' Permit Number: AC 17-164445
Champion International, Corp.

' Expiration Date: Dec. 31, 1989
GENERAL CONDITIONS:

Florida Statutes and Department rules, unless specifically
authorized by an order from the Department.

6. The permittee shall at all times properly operate and
maintain the facility and systems of treatment and control (and
related appurtenances) that are installed or wused by the
permittee to achieve compliance with the conditions of this
permit, as required by Department rules. This provision includes
the operation of backup or auxiliary facilities or similar
systems when necessary to achieve compliance with the conditions
of the permit and when required by Department rules.

7. The permittee, by accepting this permit, specifically agrees
to allow authorized Department personnel, upon presentation of
credentials or other documents as may be required by law, access
to the premises, at reasonable times, where the permitted
activity is located or conducted for the purpose of:

a. Having access to and copying any records that must be
kept under the conditions of the permit;

b. Inspecting the facility, equipment, practices, or
operations requlated or required under this permit; and

c. Sampling or monitoring any substances or parameters at
any location reasonably necessary to assure compliance
with this permit or Department rules.

Reasonable time may depend on the nature of the concern being
investigated.

8. If, for any reason, the permittee does not comply with or
will be wunable to comply with any condition or limitation
specified in this permit, the permittee shall immediately notify
and provide the Department with the following information:

a. a description of .and cause of non-compliance; and

b. the period of noncompliance, including exact dates and
times; or, 1if not corrected, the anticipated time the
non-compliance is expected to continue, and steps being
taken to reduce, eliminate, and prevent recurrence of the
non-compliance.

The permittee shall be responsible for any and all damages
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PERMITTEE: Permit Number: AC 17-164445
Champion International, Corp.

Expiration Date: Dec. 31, 1989
GENERAI CONDITIONS:

which may result and may be subject to enforcement action by the
Department for penalties or revocation of this permit.

9. In accepting this permit, the permittee understands and
agrees that all records, notes, monitoring data and other
information relating to the construction or operation of this
permitted source, which are submitted to the Department, may be
used by the Department as evidence 1in any enforcement case
arising under the Florida Statutes or Department rules, except
where such use 1is proscribed by Sections 403.73 and 403.111,
Florida Statutes.

10. The permittee agrees to comply with changes in Department
rules and Florida Statutes after a reasonable time for
compliance, provided however, the permittee does not waive any
other rights granted by Florida Statutes or Department rules.

11. This permit is transferable only upon Department approval in
accordance with Florida Administrative Code Rules 17-4.12 and
17-30.30, as applicable. The permittee shall be 1liable for any '
non-compliance of the permitted activity until the transfer is
approved by the Department.

12. This permit is required to be kept at the work site of the
permitted activity during the entire period of construction or
~ operation.

13. This permit also constitutes:

( ) Determination of Best Available Control Technology
(BACT)

( ) Determination of Prevention of Significant
Deterioration (PSD)

( ) Compliance with New Source Performance Standards

14. The permittee shall comply with the following monitoring and
record keeping requirements:

a. Upon request, the permittee shall furnish all records and
plans required under Department rules. The retention
period for all records will be extended automatically,
unless otherwise stipulated by the Department, during the
course of any unresolved enforcement action.
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PERMITTEE: Permit Number: AC 17-164445
Champion International, Corp. :

Expiration Date: Dec. 31, 1989
GENERAL CONDITIONS: :

b. The permittee shall retain at the facility or other
location designated by this permit records of all
monitoring information (including all calibration and
maintenance records and all original strip chart
recordings for continuous monitoring instrumentation),
copies of all reports required by this permit, and
records of all data used to complete the application for
this permit. The time period of retention shall be at
least three years from the date of the sample,
measurement, report or application wunless otherwise
specified by Department rule.

c. Records of monitoring information shall include:

- the date, exact place, and time of sampling or
measurements;

- the person responsible for performing the sampling or
measurements;

- the date(s) analyses were performed;

-~ the person responsible for performing the analyses;

- the analytical techniques or methods used; and

- the results of such analyses.

15. When requested by the Department, the permittee shall within
a reasonable time furnish any information required by law which
is needed to determine compliance with the permit. If the
permittee becomes aware that relevant facts were not submitted or
were incorrect in the permit application or in any report to the
Department, such facts or information shall be submitted or
corrected promptly.

SPECIFIC CONDITIONS:
1. The pine chip thickness screening system is permitted to
operate continuously, i.e. 8,760 hrs./yr.

2. The feed rate of pine wood chips to the pine chip thickness
screening system shall neither exceed an hourly maximum of 237
tons/hr. nor a monthly average of 3,287 tons/day. The weight
shall be determined on an as fed basis.

3. Visible emissions from the pine chip thickness screening
system shall be subject to the following emission limitations:

Page 5 of 8



PERMITTEE: Permit Number: AC 17-164445
Champion International Corp.

Expiration Date: Dec. 31, 1989
SPECIFIC CONDITIONS:

a. Visible emissions from the No. 1 cyclone separator shall
not exceed 5 percent opacity (no visible emissions).

b. Visible emissions from the air density separator shall
not exceed 5 percent opacity (no visible emissions).

c. Visible emissions from the fines cyclones shall not
exceed 5 percent opacity (no visible emissions).

Visible emissions shall be determlned by EPA Method 9 (40 CFR 60
revised as of July 1, 1988).

4. Unconfined particulate emissions’shall be controlled pursuant
to F.A.C. Rule 17-2.610(3). Reasonable precautions shall
include, but shall not be limited to the following:

a. Enclosing or covering all conveyor systems.

b. Maintenance of all drop distances at the minimum
necessary for proper operation of the source.

c. Application of water or other dust suppressants where
necessary to control emissions.

d. Good housekeeping ©practices including the regular
collection and removal of accumulations of dust and
spilled materials.

e. Use of hoods, fans, filters, and similar equipment to
contain, capture, and/or vent particulate matter.

5. The permittee shall monitor and record the following
parameters whenever the pine chip thickness screening system is
in operation:

a. The hourly feed rate of pine chips to the pine chip
thickness screening system. The hourly feed rate shall
be monitored only during compliance testing, wunless
otherwise ordered by the Department.

b. The daily feed rate of pine chips to the pine chip
thickness screening system.

c. The daily hours of operation of the pine chip thickness
. screening system.
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PERMITTEE: Permit Number: AC 17-164445
Champion International Corp.

Expiration Date: Dec. 31, 1989
SPECIFIC CONDITIONS:

6. All excess emissions from the pine chip thickness screening
system shall be subject to the applicable requirements of F.A.C.
Rules 17-2.240 [Circumvention], 17-2.250 [Excess Emissions], and
17-4.130 [Plant Operation Problems].

7. All monitoring and recording systems shall be reqularly
calibrated and maintained in proper working condition pursuant to
written procedures and schedules based on the recommendations of
the instrument manufacturer.

8. Point source compliance testing shall be conducted pursuant
to the following requirements:

a. Initial compliance testing shall be conducted prior to
the expiration date of this permit and annually,
thereafter.

b. Point source compliance testing shall be conducted with

all sources operating at 90 to 100 percent of operation
rate allowed by Specific Condition No. 2.

c. Compliance test reports shall include all of the
information required by F.A.C. Rule 17-2.700(7).

d. Compliance test reports shall be submitted within 45
days after completion of the testing.

e. Notification of testing shall be furnished to the DER
Northwest District office at least 15 days prior to the
date that testing is to commence.

9. For purposes of tracking PSD increment consumption the
maximum particulate mass emissions from the pine chip thickness
screening system are:

a. 0.006 1b./hr. (0.02 ton/yr.) from the No. 1 cyclone
separator.

b. 0.21 1b./hr. (0.60 ton/yr.) from the air density
separator.

c. 0.63 1lb./hr. (1.59 tons/yr.) from the fines cyclone.

The mass emission increases of particulate matter and PM;qg for
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PERMITTEE: Permit Number: AC 17-164445
Champion International Corp.

Expiration Date: Dec. 31, 1989
SPECIFIC CONDITIONS:

PSD purposes are estimated to be 2 tons/yr. and 0.7 ton/yr.,
respectively.

10. The permanent source identification number assigned to the
permitted source is 10PEN17004203 pine chip thickness screening
system. Please cite this number on all test reports and other
correspondence concerning the permitted source.

11. The permittee for good cause, may request that this
construction permit be extended. Such request shall be submitted
to the BAQM prior to 60 days before the expiration date of the
permit (F.A.C. Rule 17-4.090).

12. The application for an operation permit must be submitted to
the Northwest District office at 1least 90 days prior to the
expiration date of this construction permit or within 45 days
after the completion of compliance testing whichever occurs
first. To properly apply for an operation permit, the applicant
shall submit the appropriate application form, fee, and
certification that construction was completed noting any
deviations from the conditions in the construction permit, and
compliance test reports as required by this permit (F.A.C. Rule
17-4.220).

Issued this day
of , 19

STATE OF FLORIDA DEPARTMENT
OF ENVIRONMENTAL REGULATION

Dale Twachtmann, Secretary
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Printing and Writing Papers R E C E I V E D

375 Muscogee Road
P.O. Box 87
Cantonment, Florida 32533-0087 JUN 1 9 ’989

(904) 968-2121

(@J' Champion
Champion Internationa! Corporation

June 15, 1989

Mr. Mike Harley

Florida Department of Environmental Regulation
Twin Towers Office Building

2600 Blair Stone Road

Tallahassee, Florida 32301

Dear Mr. Harley:

In reference to our conversation of Tuesday, June 13, 1989, the #1 Cyclone Separator
(existing) shown in Figure Two was supplied by Rader Companies, and is a Model "E"
Type 56 which is of the Fisher-Klosterman Model No. XQ465-56-1 or equivalent.
Thanks for your help, and please call if further information is needed.

Sincerely,

/-

Paul M. John#on, Jr.
Process Engineer
Environmental Control

cc: Ed Middleswart - FDER
William Thomas - FDER
FDER - Northwest District



Figure Two: Proposed Pine Wood Chip Thickness Screening System H
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Printing and Writing Papers
375 Muscogee Road
P.O. Box 87

Cantonment, Florida 32533-0087
(904) 968-2121

Champion Q,
Champion International Corporation C) \%%%

June 7, 1989 Q 5\)‘\ 3 PQ“\
' o

Mr. Mike Harley ' Q}’
Florida Department of Environmental Regulation \Y)
Twin Towers Office Building

2600 Blair Stone Road

Tallahassee, Florida 32301

Dear Mr. Harley:

Pursuit to our conversation of Friday May 31, 1989, the following information is in
clarification of my memo to you of May 22, 1989 and in response to your further
questions. Thanks for your help, and please call if further information is needed.

Sincerely,

Paul M. Joh n, Jr.
Process Engineer
Environmental Control

cc: Ed Middleswart - FDER
William Thomas - FDER
FDER - Northwest District



P. M. Johnson to Mr. Mike Harley FDER,

Pine Chip Thickness Screening System Construction
Permit Application Questions Response

6/7/89

Page 2

Q: What are the correct Universal Transverse Mercator (UTM) Coordinates for the
proposed construction site?

A: The correct UTM for the proposed construction site are:

North - 3,386,059
East - 468,846

Q: Does the proposed pine chip thickness screening system contain a tertiary screen?
What type are the screens to be used (ie. disc, gyratory, etc.)?

A: A tertiary screen was inadvertently omitted from the listing of proposed equipment
in the System Design under Part I of the Supplemental Information Section in the

construction permit application of question. The proposed primary and secondary
screens are disc, and the tertiary is gyratory.

Q: What is the maximum hourly and monthly particulate emissions rates in equivalent
grain loading as gr/DSCF?

A:
Air Density Separator (Block H of Figure Two):

Maximum hourly = 0.0021 gr/DSCF
Maximum Monthly = 0.0013 gr/DSCF

Fines Cyclone Separators (Block O of Figure Two):

Maximum hourly = 0.0271 gr/DSCF
Maximum Monthly = 0.0158 gr/DSCF

#1 Cyclone Separators (Block E of Figure Two)__:

Maximum hourly = 0.0004 gr/DSCF
Maximum Monthly = 0.0004 gr/DSCF

Total (Block P of Figure Two):

Maximum hourly = 0.03 gr/DSCF
Maximum Monthly = 0.02 gr/DSCF



Figure Two: Proposed Pine Wood Chip Thickness Screening System
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Printing and Writing Papers

375 Muscogee Road

P.O. Box 87

Cantonment, Florida 32533-0087

- \V
(904) 968-2121
*‘o

@ g?mii'::ﬁtleomgtional Corporation QQ/ )ﬁ*’ > ?‘Q’“\

June 7, 1989 <l
Q‘o

Mr. Mike Harley

Florida Department of Environmental Regulation
Twin Towers Office Building

2600 Blair Stone Road

Tallahassee, Florida 32301

Dear Mr. Harley:

In addition to the information that I sent to you earlier today, I have found that the
cyclone separators in question have been specified. The Air Density Separator Cyclone
in block G of Figure Two is of the Fisher-Klosterman, Inc. Model No. XQ120-36-1 or
equivalent supplied by Acrowood Corporation. The first of two Fines Cyclone
Separators in series will be supplied by Rader Companies Model "E" Type 56 which is
of the Fisher-Klosterman Model No. XQ465-56-1 or equivalent. The second of two
Fines Cyclone Separators in series in block L in Figure Two is of the Fisher-
Klosterman, Inc. Model No. XQ120-8-1 or equivalent. These cyclones are all of the
high efficiency separation type, and based on the efficiency curves provided in the
Fisher-Klosterman, Inc. Bulletin 218-C, are at least consistent with the particulate
emissions rates predicted in the Construction Permit Application submitted May 1,
1989.

This information is in reference to our conversation of Friday May 31, 1989 Thanks
for your help, and please call if further information is needed.

Sincerely,

Paul M. Johngtn, Jr.

glovci‘ragrslrllegﬁglegontrol / /
RECEIVED
cc: Ed Middleswart - FDER
%%ﬁm h%?trhnii;tP]]))ilszgct JUN 91989
torthwest Florida

DER



DEPARTMENT OF ENVIRONMENTAL REGULATION
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Printing and Writing Papers ?M MQ u\ " c“ lﬁ (P;‘ 7

375 Muscogee Road 5-22-C§

P.O. Box 87 yyus
Cantonment, Florida 32533-0087 Contonment, FL ACiN-L

904 968-2121

@ Chempion @50 £

Champion International Corporation ﬁf ! {ﬁ

>
<5 e
May 22, 1989 ]959 N

Iy
&R . 8/1(‘ |

Mr. Mike Harley

Florida Department of Environmental
Regulation

2600 Blair Stone Road

Tallahassee, Florida 32301

Dear Mr. Harley:

Pursuit to our conversation of Friday, May 19, 1989, the
following responses to your questions as they were
understood. Please call if further information is needed.

Drucl N Cphaaon QA"

Paul M. Johnson, Jr.
Process Engineer
Environmental Control

Sincerely,

PMJ/sc
Enclosure
cc: Ed Middleswart - FDER

William Thomas -~ FDER /(W@ $-36-t4 R
FDER - Northwest District

5-26-¥9
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P.O. Box 87
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Mr. Mike Harley
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Champion International Corporation Florida Department of Environmental Regulation
2600 Blair Stone Road

Tallahassee, FL 32301



P. M. Johnson to Mr. Mike Harley FDER,

Pine Chip Thickness Screening System Construction
Permit Application Questions Response

5/22/89

Page 2

Q: What is the maximum hourly and monthly particulate emissions rates?

A: Hourly: Particulate Matter greater than 10 micron = 0.535 pounds per hour
(Refer to Figure Three enclosed)
Monthly =233 pounds per month

Particulate Matter less than 10 micron = 0.31 pounds per hour
(Refer to Figure Three enclosed)
Monthly = 133 pounds per month

QQ: What are the equivalent grain loadings?

A: Particulate Matter greater than 10 micron = 3745 grains per hour
Monthly = 1,631,000 grains per month

Particulate Matter less than 10 micron = 2170 grains per hour
Monthly = 931,000 grains per month

QQ: What are the proper identification numbers for the referenced permits?

A: The following are the referenced construction and operating permit identification
numbers:

* Woodyard Addition Construction Permit #AC17-113553
* Woodyard Operating Permit - #A017-136583

Q: What is the name and address of the manufacturer of the Pine Chip Thickness
Screening System?

A: Acrowood Corporation
P. O. Box 1028
Everett, WA 98206
(206) 258-3555



P. M. Johnson to Mr. Mike Harley FDER,

Pine Chip Thickness Screening System Construction
Permit Application Questions Response

5/22/89

Page 3

Q: What are the model numbers of the cyclone particle separators?

A: The actual supplier of the cyclone particle separators have not been selected as of
yet, but the cyclones will be of the efficiency of the XQ series of Fisher-Klosterman,
Inc. manufactured cyclones. The supplier name and the cyclone model numbers will be
forwarded to you with the application for the operating permit.

Q: What are the stack or outlet heights, diameters, and gas flow rates for present and
proposed pollution control devices (cyclone particle separators)?

A: The #1 Cyclone Separator in Figure Two has an 18 inch diameter "cooly hat" vent
at 45 feet in height with a gas flow rate of 1500 cfm at ambient temperature and
moisture. The originally proposed fines cyclone in block L in Figure Two has been re-
scoped to represent two cyclone separators in series. The second cyclone is fed from
the exhaust of the first and will ensure that the predicted particulate emissions rates
shown in Figure Two are conservative. The second cyclone will have a 16 inch
diameter stack at 30 feet in height with a gas flow rate of 2700 cfm at ambient
temperatures and moisture.

Q: What are the proposed measures to demonstrate compliant performance?

A: Compliant performance will be demonstrated by a proposed yearly visible
emissions test yielding no visible emissions.



Figure One: Existing Pine Wood Oversized Chip Screening System
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Figure Two:
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Figure Three: Proposed Pine Wood Chip Thickness Screening System
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May 20, 1989

CERTIFIED MAIL - RETURN RECEIPT REQUESTED

Mr.

William C. Bannon

Vice President/Operations Manager
Champion International Corporation
P. O. Box 87

Cantonment, Florida 32533-0087

Dear Mr. Bannon:

RE:

Application For A Permit_‘f"I‘o Construct A Re-chipper Mill -

File No. AC 17-164445

We have reviewed the permit application that you submitted for
the above referenced source. The application is incomplete and
fails to provide the required reasonable assurance. In order to
continue our review of the construction permit application, we
need the following additional information: fﬂkaé szzﬂzy

)

N //\\ ~N~

N

/\/\/\

_.Please provide the present and proposed/maximum wood/ chip

processing rates in both maximum 1lbs./hr., tons/month, and
tons/yr. We will also need to know the moisture content of
the wood chips at the maximum wood chip processing rates.

Identify each of the existing emission pointsf Provide the
maximum quantities of particulate matter and PMjgp that are
emitted from each of the existing emission points. The
emissions are to be expressed in 1lbs./hr. and tons/yr.

Identify each of the emission points that will exist upon

completion of the proposed project. Provide the maximum
quantities of particulate matter and PMjg that are to be
emitted from each of the proposed emission points. The

emissions are to be expressed in lbs./hr. and tons/yr.

Provide the make, model, size range of collected particulate
matter, and efficiency of each of the presently installed

emission control devices. Also, provide the stack height,
. |2
F/ﬁ/ez oA

esces .,

e



Mr. William C. Bannon
May 20, 1989
Page Two

stack diameter, flue gas flow rate (ACFM and DSCFM), flue
gas exit temperature, flue gas moisture content, and flue
gas exit velocity associated with each of the presently
installed emissions control devices.

N Provide the make, model, size range of collected particulate
matter, and efficiency of each of the emission control
devices that will exist upon completion of the proposed
project. Please include a copy of the manufacturer's
guarantee for each of the emission control devices. Also,
provide the stack height, stack diameter, flue gas flow rate
(ACFM and DSCFM), flue gas exit temperature, £flue gas
moisture content, and flue gas exit velocity associated with
each of the emission control devices that will exist upon
completion of the proposed project.

. 53 wad V/'f//;/&

° Please state the specific,/emission 1limitations that are
applicable to the each of the existing emission points. The
limitations should be expressed in terms of the applicable
standard, 1lbs./hr., and tons/yr.

. 55 andd ¢.5 ib/e dac‘b

° Please state the specific j emission limitations -40 you
propose for each of the proposed emission points in
gr./DSCF, lbs./hr., and tons/yr.?

o Please explain the relationship between this permit
application and construction permit AC 17-113551./A)—-- -

BN 74
ConSbeuctlon Coart wotky,

/,ar/e"g

° Will the installation of the proposed system result in‘fj“7
additional emissions of wunconfined particulates? If so, re
please describe the emission points and quantify the

- emissions in lbs./hr. and tons/yr.

Please state and justify all assumptions, provide copies of

documentation, and show all calculations. We will proceed with

our review of your application upon receipt of the requested

information.

Felerre o
. Fy el .
IO ESs o e z/{,// < "/"’/’ Sincerely,
Y b trrindlf
C. H. Fancy, P.E.
Deputy Chief
Bureau of Air Quality Management
CHF/mdh
cc: D. Smith, P.E.
P. Johnson
D. Arceneaux
E. Middleswart
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Mr. William Thomas DER
Florida Department of Environmental Regulation

Twin Towers Office Building

2600 Blair Stone Road

Tallahassee, Florida 32301

Dear Mr. Thomas:

Enclosed are three copies of an Application To Construct Air Pollution Sources [DER
Form 17 - 1.202(1)] along with the $200 application fee for a proposed pine wood chip
thickness screening system at Champion International Corporation's Pensacola facility.
To meet the scheduled October, 1989 start-up date, we need to begin construction by as
soon as possible. Copies have been sent to Mr. Mike Harley as the reviewer, and to
the FDER Northwest District.

We would appreciate a prompt review of this apphcatlon If there is any additional
information needed, please don't hesitate to call.

Sincerely,

Paul M. JohngOn, Jr.
Process Engineer - Environmental Control

cc: Mike Harley *
Ed Middleswart *
FDER - Northwest District

bc: D. Arceneaux * B. Rhodes **
C. Ayer * B. Romnes **
W. Dorman * B. Shoemoe **
E. Johnson * W. Tims *
P. Muehlemann ** File *

* With application

** Letter only 13\
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STATE OF FLORIDA Qi # 11612
DEPARTMENT OF ENVIRONMENTAL REGULATION.

(=) e, H 7 6/4/6/ GRAMHAM
TWIN TOWERS OFFICE BUILDING @\ C’ / /(ﬂ S B°Ga°vea~°a
2600 BLAIR STONE ROAD ; =v-'\

TALLAMASSEE, FLORIDA 32307 S E ORIA J. TSCHINKEL

L——— RECE'\!Eﬁ SECRETARY

5

APPLICATION TO GPERATE/CONSTRUCT AIR POLLUT&%YS%URAS

SOURCE TYPE: Hajor [ 1 Newl [XY D‘E‘Rt%AﬁM

APPLICATION TYPE: (X)X Construction [ ] Operation [ ] Modification

CoMPANY NAME: Champion International Corporation

Idantify the specific emission point aource(s) addressed in this applxca»ra {1“:" Limo

Kiln No. 4 with Venturi Scrubber; Peaking Unit No. 2, Gas Fired) ~€- Ch"”ner Hi 1T

SOURCE LOCATION: Streec_ State Road 184 at U. S. 2¢ City Cantonment
UTM: East 1,111,700 Nerth 596,100
Latituds 30 Q 36 ' 30 "N angitud' 87 [} 19 t 30 ny

APPLICANT NAME aND TITLg: Champion International Corporation

APPLICANT ADDRESS: P, 0. Box 87, Cantonment, Florida
SECTION I: STATEMENTS BY APPLICANT AND ENGINEER
A, APPLICANT

I am the undersigned owner or authorized representative® of (Chamnrior

I certify that the statsments made in this application for a CoOnstruction

permit ara true, correct and complete to the best of may knowledge and belief. Fuzther,
I" agree to maintain and operate the pollution control source and pollution cont:rol
facilities in such a manner as to comply with the provision of Chaptsr 403, Florida
Statutes, and all the rules snd rsgqulations of the department and revisions thereof. I
also understandgd that a permit, if granted by thes department, will be non-tzansferabls
and I will promptly notify the department upon sale or legal transfer of the persitted
establishment,

*Attach latter of authorization Signed: QM d&O\mMm

'i11iam C. Banrnan, VP/Onerations ananer
Name and Titls (Please Type)

Pate:_4/14/3°C Telaphaone No.{C04) ©£3-2121

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

This is to certify that the engineering features of this pollution control project havse
been designed/examined by ae and found to be in conformity with amodern engineering
principles applicable to the trsataent and disposal of pollutants characterized in the
pernit application, Thare is reasonable assurance, in my professianal judgment, that

See Florida Administrative Code Rule 17-2.100(57) and (184)

JER Form 17-1.202(1)
Effective Jctober 31, 1982 Page 1 of 12

Protecting Florida and Your Quality of Life



the pollution control facilities, when properly maintained and operasted, will discharge
an effluent that complies with all applicable statutes of the State of Florida and the
rules and regulations of the department. It is also agreed that the undersigned will
furnish, if authorized by the owner, the aspplicant a set of instructions for the proper
maintenance and operation of the pollution control facxlitiea ,pd if applicable,

pollution sources. 44457
‘ . Signod,_g* 5
1 ‘ ’ﬁ

Daniel B. Smith, P.E.
Nane (Please Type)

Baskerville Donovan Engineers. Inc.
Company Name (Plsase Type)

, & 316 South Baylen  Suite 300 Pensacola 3250
, ZVEPR"}? ~§ Mailing Address (Please Type)
florida chnltrltion No,35¢33 Oates__ May 2, 1989 t1o1ephone No. 904-438-9661

D.

SECTION II: GENERAL PROJECT INFORMATION

Describe the nsture and extent of the project. Refer to pollution control equipament,
and expected improvements in source performance as a result of installation. State
whether the project will result in full complisncs. Attach additional sheet if
necessary. .

Installation of a Pine Chip Thickness Screening System to separate and reprocess

oversized chips. (see attached supplement)

Schedule of project covered in this application (Construction Permit Application Only)

Start of Construction Hay, 1989 Completion of Construction October, 1989

Costs of pollution control system(s): (Note: Show breskdown of estimated costs only

" for individual components/units of the project serving pollution control purposes.

Information on actual costs shall be furnished with the spplication for operation
permit.)

Rir Density Separator Cyclone - $10,000

Air-Yevor Cvclone - $10,000

Conveyor Covers - $17,500

Indicate any previous DER permits, orders and notices asssociated with the emission
point, including permit issusnce and expiration dates.

Construction Permit Application No. AC17-113551

Operating Permit No, AC17-145671

DER Form 17-1.202(1) -
Effective Octobesr 31, 1982 Psge 2 of 12
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£. Requested permitted equipment operating time: hrs/day 24 ; days/wk 7 ; wks/yr

. . B
if power plant, hrs/yr N/A ; if seasonal, describe: N/ L

F. If this is a new source or major modification, answer the following questions.
(Yes or No)

1. Is this source in a non-attainment aresa for a particular pollutant? No

a. If yss, has "offset"™ been applied?

b. If yes, has "Lawest Achievable Emission Rate” been applied?

c. If yes, list non-attainment pallutants.

2. Daes best available cantral technalogy (3ACT) apply to this saurce?

If yes, see Section VI, No
3. Does the State "Prevention of Significant Detsrioriation" (PSD)
requirement apply to this sourcs? If yes, see Sections VI and VII. No
4. Do "Standards of Performance for New Stationary Sources"™ (NSPS) No
apply to this source?
S. ©Da "Natiaonal Emission Standards for Hazardous Air Pollutants” No
{NESHAP) apply to this source?
#. Do "Reasonably Available Control Technology” (RACT) requirements apply No

ta this saqurce?

a. If yes, for what pollut;nts?

b. If yes, in addition to the informatjion required in this form,
any information requested in Rule 17-2.650 must be submitted.

Attach all supportive information reslated to any answer of "Yes"”, Attach any justifi-
cation for any answer of "No" that might be considered questionable.

OER Farm 17-1.202(1)
Effective October 31, 1982 Page 3 of 12



SECTION III:

A. Raw Materials and Chemicals Used in your Process,

AIR POLLUTION SOURCES & CONTROL DEVICES (Other thsn Incinerstors)

if applicable: See Attached Supplement

-

Description

Contaminants utilization

Type % Wt Rate - lbs/hr Relate to Flow Diagram

8. Process Rate,

l. Total Process Input Rate
2. Product Weight (lbs/hr):

T. Airborne Contaminants Emitted:
emission point,

if applicable:

(See Section Vv, Item 1) See Attached Supnlement

(lbs/hr):

(Information in this table must be submitted for each
use additionsl sheets as necessary)

- Allowed*
Emissionl Emission Allowable? Potential? Relate
Name of Rate per Emission Emission to Flow
Contaminant Maximum Actual Rule lbs/hr lbs/yr T/yr Diagram
lbs/hr T/vyr 17-2

lsee Section V, [tem 2.

lReference applicable emission standards and units (e.g. Rule 17-2.600(5)(b)2. Table II,

E. (1)

- 0.1 pounds per million B8TU heat input)

3calculated from operating rate and applicable standard.

AEmission, if source operated without control {(See Section V, Item 3).

DER Form 17-1.202(1)

Effective November 30, 1982 Page 4 of 12



J. Control Devices: (See Section v, Item 4) See Attached Supplement

Range of Particles Basis for
Name and Type Contaminant Efficiency Size Collected Efficiency
(Model & Serial Na.) (in microns) (Section V
(If applicable) Item 5)
E. Fuels Not Apnlicable
Consumption#®
Type (8e Spascific) Maximuym Heat Input

avq/hre max.,/hr

(MMBTUY/hr)

*Units: Natural Gas--MMCF/hr; Fuel Oils--gallons/hr; Coal, wood, cefuss,

-

fuel Analysis:

other-=1lbs/hr.

Percent Sulfur: Percant Ash:
Density: lbs/gal Typical Percent Nitrogen:
Heat Capacity: BTU/Llb

3TU/gal

Other Fuel Contaminants (which may cause air pollution):’

F. If applicable, indicate the percent of fuel used for space hesting.

Annual Average Maximum

G. Indicate liquid or solid wastes generated and method of disposal.

N/A

211 liouid and solid waste generated will be returned to the nrocess or treated in

the mill's treatment plant before discharge . to Eleven Mile Creek.

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



See Attached Supnlement
H. Emission Stack Geometry and Flow Characteristics (Provide data for each stack):

Stack Height: : - __ft. Stack Diameter: - ft.
Gas Flow Rate: ACFM DSCFM Gas Exit Temperature: °F,
Water Vapor Content: % Velocity: FPS

SECTION IV: INCINERATOR INFORMATION
Not Apniicable

Type of Type QO Type I | Type Il Type IIL] Type 1V J Type V Type VI
Waste (Plastics) (Rubbish) (Refuse) (Garbage)| (Pathologd (Lig.& Gaﬂ (Solid By=-prod.)
ical) By-prod.)

Actual
lb/hr
Inciner-
ated

Uncan-
trolled
(lba/hr)

Jescription of Waste

Total Weight Incinerated (lbs/hr) Design Capacity (lbs/hr)

Approximate Number of Hours of Operstion per day day/wk wks/yr.

Manufacturer

Date Constructed Model No.

Yolume Heat Release Fuel Temperature
(ft)? (BTU/hr) Type BIU/hr (°F)

Primary Chamber

Secondary Chaamber

Stack Height: ft. Stack Diamter: Stack Temp.

Gas Flow Rate: ACFM DSCFM* VYelocity: FPS

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

Type of pollution control device: [ ] Cyclone [ ] Wet Scrubber [ ] Afterburner

[ ] Other (aspecify)

DER Form 17-1.202(1)
Effective November 30, 1982 Page 6 of 12



Brief descriptian of operating characteristics of contral d&vfc&s:'

Ultimate disposal of any effluent other than that emitted from the stack (scrubber water,
ash, etc.):

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

SECTION Y: SUPPLEMENTAL REQUIREMENTS (See Attached Supnlement)
Please provide the following supplements where required for this application.

1. Tgtal praocess input rate agnd product weight -- show derivation [Rule 17-2.100(127)]

ee pages 4 and b5, and figures one and %wo.

. To a construction application, attach basis of emission estimate (e.g., design calcula-
tions, design drawings, pertinent manufacturer's test data, etc.) and attach propaosed
methods (e.g., FR Part 60 Methods 1, 2, 3, 4, 5) to show proof of compliance with ap-
plicable standards. To an operation application, attach test results or methods used
to show proof of compliance. Information provided when applying for an operatign per-
mit frcom 3 consTruction permit shall be indicative of the time at whicn the test was
made. . :

See pages 4, 5, and figures one and two.
3. Attach basis of potential discharge (e.g., emission Ffactor, that is, APa2 test).
. See appended test data and manufacturer's data.

4. With construction permit application, include design details for all air pollution con-
trol systems (e.g., for baghouse include cloth to air ratio; for scrubber include
cross-section sketch, design pressurs drop, stec.)

See appended manufacturer's data.

5. With construction permit application, attach derivation of control device(s) efficien=

¢y. Include test or design data. Items 2, 3 and 5 should be consistent: actual emis-

sions = potential (l-efficiency). gea pages 4, 5, and figures one and tvo.

4. An B8 1/2" x 11" flow diagram which will, without revealing trade secrets, identify the
individual operations and/or processesa. Indicate where raw materials enter, where sol-
id and liquid waste exit, where gaseous emissions and/or airborne particles are evolved
and where finished products are obtained. See figures one and two.

7. An B 1/2" x 11" plot plan showing the location of the establishment, and points of air-
borne emissions, in relation to the surrounding area, residences and other permanent
strfuctures and roadways (Example: Copy of relevant portion of USGS topoqraphic map),
See Part III in supplement.

8, An 8 1/2"™ x 11" plot plan of facility snowing the location of manufacturing processes
and outlets faor airborne emissions., Relate all flows to the flow diagraam.

See Part III in supplement.
ER Form 17-1,202(1)
Effective November 30, 1982 Page 7 of 12



¥. The appropriate application fee 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 indicating that the source was constructed as shown in the construction
permit,

SECTION ¥I: BEST AVAILABLE CONTROL TECHNoLogy (Not Applicable)

A. Are standards of performance for new stationary sources pursuant to &40 C.F.R. Part 60
applicable to the source?

[ ] Yes [ ] No

Contaminant Rate or Conceantration

B. Has EPA declared the best available control technology for this class of sources (If
yes, attach copy)

[ ] Yes [ ] No

Contaminant Rate or Concentration

-

C. What emission levels do you propose as best available control technelogy?

Contaminant Rate or Concsntration

0. Describe the existing control and treatment technology (if any).
1. Control Device/System: 2. Operating Principles:
3. Efficiency:+ ‘ 4, Capital Costs:
‘Explain method of determining

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



5. Useful Life: §. OQOperating Costs:
7. Energy: 8. Maintenance Cost:
9. Emissions:

Contaminant Rate or Concentration

10, Stack Parameters

a., Height: ft. b. Diameter: ft.
c. Flow Rate: ACFM d. Temperaturs: oF,
8. Velocity: FPS

£E. Describe the control and treatment technology available (As many types as applicable,
use additional pages if necessary).

1,

a. Control Device: b. Operating Principles:
c. Efficiency:i . d. Capital Cost:

e. Useful Life: f. Operating Cosat:

g. Enargy:z h. Maintsnance Cost:

i. Availaoility of construction materials and process chemicals:
J. Applicability to manufacturing processes:

<. Ability to construct with control device, install in available space, and opsrate
within propased levels: ‘

2.

a, Control Device: b. Operating Principles:
c. EFFiciency:l d. Capital Cost:

e, Useful Lifae: " f. Operating Cost:

g. Energy:2 : h. Maintenance Cost:

i. Availability of canstruction materials and procesas chemicals:
lExplain method of destermining afficiency.

£nergy tao be reported in units of alactrical power - KWH design rate.

DER Form 17-1.202(1)
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j. Applicability to manufacturing processes:

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

3.

a. Control Device: b. O0Operating Principles:
c. Efficiency:l d. Capital Cost:

e. Useful Life: f. 0Operating Cost:

g. Energy:z h. Maintenance Cost:

i. Availability of construction materials and process chemicsls:
j. Applicability to manufacturing processes:

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

4,

a. Control Device: b. O0Operating Principles:
c. Efficiency:l d. Capital Coats:

e. Useful Life: f. Operating Cost:

g. Energy:z k. Maintenance Cost:

i. Aveilability of construction materials and process chemicals:
j. Applicability to manufacturing processes:

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

F. QDescribe the control technology selected:

l. Control Device: 2. Efficioncy:l

3. Capital Cost: 4, Useful Life:

5. Operating Cost: 6. Energy:z

7. Maintenance Cost: 8. Manufacturer:

9. cher locations where employed on similar processea:
a. (1) Company:

(2) Mailing Address:

(3) City: (4) State:

’Explain method of determining efficiency.

fnergy to be reported in units of electrical power - KWH design rate.
" DER Form 17-1.202(1)
Effective November 30, 1982 Page 10 of 12



(5) Environmental Manager:
(6) Telephone Na.:
(7) Emissions:i

Contaminant ’ Rate or Concesntration

(8) Process Rate:l

b. (1) Company:

(2) Mailing Address:

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

() Telephone No.:

(7) Emissions:!

Cantaminant Rate or Concentration

(8) Process Rate:l

10. Reason for selection and description of systems:

IAnplicant auyst provide this information when available. Should this information not be

available, applicant muyst stats the resason{(s) why.

SECTION VII - PREVENTION OF SIGNIFICANT DETERIORATION (Not Apnlicable)
A. Company Monitored Data

1. no. sites TSP () S02e wind spd/dir

Period of Monitoring / / to / /
. month day year month day yearT

Other data recarded

Attach all data or statistical summaries t3 this applicatian,

Specify bubbler (8) ar continuous (C).

DER Form 17-1.202(1)
Effective November: 30, 1982 Page 11 of 12



2, Inatrumentation, Field and Laboratory
a. Was instrumentation EPA referenced or its equivalent? [ ] Yes [ ] No
b. Was instrumentation calibrated in accordance with Department procedures?
[ J] Yes [ ] No [ ] Unknown
8. Meteorological Dat§ Used for Air Quality Modeling

1, Year(s) of data from / / _ to / /
month day year month day year

2. Surface data obtained from (location)

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

4, Stability wind rose (STAR) data obtained from (lccation)

L. Computer Models Used

l. Modified? If yes, attach description.
2. Modified? If yes, attach description.
3. : Modified? If yes, attach description.
4, Modified? If yes, attach descrciption.

Attach copies of all final model runs showing input data, receptor locations, and prin-
ciple output tables.

0. Applicants Maximum Allowable Emission Data

-

Pollutént Emisasion Rate
18P grams/sec
502 grams/sec

E. Emission Data Used in Modeling

Attach list of emission sources., Emission data required is source name, description of
point source (on NEDS point number), UTM coordinates, stack data, allowable emissions,
and normal operating time.

F. Attach all other information supportive to the PSD review,

G. Discuss the social and economic impact of the selected technology versus other applica-
ble technologies (i.e., jobs, payroll, production, taxes, energy, etc.). Include
assessment of the environmental impact of the sources.

H. Attach scientific, engineering, and technical material, reports, publications, jour-
nals, and other competent relevant information describing the theory and application of
the requested best available control technolaogy.

R Form 17-1.202(1)
_-ffective November 30, 1982 Page 12 of 12
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Fisher-Klosterman, Inc.
Innovative Pollution Control
Equipment Since 1948

For decades, Fisher-Klosterman has
earned recognition as playing a leading
role in the engineering, tabrication

and installation of high-performance,
custom-designed dust collection
equipment and systems. By operating
on the cutting edge of gas/particulate
separation technology, they have
repeatedly provided their customers
with innovative, cost-effective means of
controlling particulate pollution.

Fisher-Klosterman pioneered the use of
digital computers to aid in the selection
and performance prediction of air pollution
control and dust collection equipment
such as high-performance cyclones and
venturi scrubbers. They are the first in
the field to have a complete library of
proprietary computer programs to aid in
the design of equipment to handle any
set of pollution control conditions
economically.

Accurately predicting the performance
of a cyclone separator under any given
set of conditions involves solving a
number of inter-related problems in
physics, three dimensional, multi-phase
fluid dynamics, and statistics and
probability; problems so complex that it
can, in some cases, take even the most
experienced engineer up to a full day for
just the mathematics, with the aid of a
sophisticated electronic calculator.

With the proper information supplied,
Fisher-Kiosterman can respond to a
customer with cyclone selection and
accurate performance data in as little as
30 minutes!

As specialists in custom-designed, high
performance cyclones, Fisher-Klosterman
is the top-ranked supplier of cyciones
for exotic poliution control situations:
refractory brick and ceramic, castable
refractories, and many other linings
for high abrasion/high temperature
conditions; ASME certified and
code-stamped cyclones for use in high
pressure or vacuum systems; food-grade
welding; designs to withstand or to
dissipate explosions; uitra high
temperature designs; rubber and cast
polyurethane linings; and special alloys to
resist chemical attack and corrosion. The
variety of specialized applications is
virtually limitless.

Performance Assurance

The first step in designing a cyclone

is to determine the aerodynamic
characteristics of the particulates that are
to be separated from the gas. To do this,
Fisher-Kiosterman's modern Materials
Laboratory measures such variables as

the specific gravity and aerodynamic
particle size distribution of representative
dust samples supplied by the client.

Samples can also be subjected to
rigorous analysis under scaled-down
operating conditions in Fisher-
Klosterman's Pilot Testing Lab.

Data from these tests are computer-
analyzed, using sophisticated, field-
proven modeling and scale-up pro-
grams to produce accurate, detailed
performance predictions of the full-scale
system. Laboratory services and anaiyses
are performed at cost as an aid to our
customers in the selection of the proper
equipment for any job.

Total-System Engineering

Using the computer-generated analyses
obtained from the labs, and drawing on
more than thirty years of experience,
Fisher-Klosterman engineers can design
a complete poliution control or solids
collection system to meet the client's
criteria of performance, structural
compatibility, space and arrangement
constraints, and economy. Depending on
the customer's requirements, this system
can entail anything from a single small
cyclone to a complex, turnkey installation
that utilizes cyclones, scrubbers and even
more exotic pollution control equipment.

Prompt, Personal Service

A key factor in Fisher-Klosterman's
achieving their leadership position in the
industry is their insistence on speedy
delivery and on maintaining a close,
one-on-one relationship with their
customers throughout the design,
installation and start-up periods of any
equipment. Fisher-Klosterman feels that
this is the only way to leamn all of a client’'s
requirements and to assure a totally
satisfactory installation of poliution control
equipment.
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Fisher-Klosterman XQ Series
Cyclones

Performance Engineered to Suit Your
Needs and Budget

A Proven Concept

For over 100 years, cyclones have proven
themselves as the most economical,
reliable, effective means of controlling
particulate pollution or recovering
suspended product from process

gas streams.

Simply stated, a cyclone operates by
generating, within itself, a hugh velocity
vortex of particulate-laden gases.
Centrifugal force hurls the denser
particles toward the cyclone walls, where
they spiral downward into a collection
receptacle. The lighter and, by now,
relatively particulate-free gases are then
exhausted from the cyclone's outlet.

In addition to the size, density and
aerodynamic charactenistics of the
particulate matter, a number of complex
inter-related factors affect the relative
efficiency of any cyclone. These factors
include the cyclone configuration and
size; the volume, velocity and rotational or
angular acceieration of the particulate-
laden gas stream; and the residence
time of the gas in the cyclone.

The XQ Series
An Innovative Approach to
High-Performance Cyclones.

Fisher-Klosterman's new XQ Series of
cyciones represents not only the newest
state-of-the-art in cyclone design, but also
a revolutionary concept in matching
performance and cost to the customer’s
individual needs. '

Unlike other manufacturers, who offer
one or two basic models, Fisher-
Klosterman offers six basic families
in their XQ Series: XQ465, XQ405,
XQ340, XQ240, XQ170 and XQ120, in
order of increasing efficiency. The XQ465,
for example, is less costly but, with a
shorter residence time, removes a fower
percentage of particulates than a more
costly XQ405, under the same operating
conditions.

if your needs call for the removal of
only relatively large, easily separated
particles, the XQ465 may be the most
cost-eftective means of dust coliection or
pollution control. If, however, you are
faced with tougher particulate-removal
demands, it becomes necessary to select
one of the more efficient families to
handle your needs.

It v s et
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Cyclone size 1s another factor affecting
performance. Within each of the six XQ
Series families, the larger the cyclone, the
greater the volume of gases it can handle
effectively. While the dimensional
drawings on pages 10-15 indicate a
number of sizes in each family, there is in
fact an infinite spectrum of sizes, from the
smallest it is possible to fabricate to the
largest it is possible to ship or field
assemble. Since the geometric
proportions within each family remain
constant, it is a simple matter to project
the dimensions of any cyclone whose size
is not shown in the charts.

In general, two or more smaller
cyclones operating in parallel and
under the same conditions will remove
particulates more efficiently than one
large cyclone of the same family. On
the other hand, one large cyclone is
significantly fess costly than two or more
smaller ones. However, limited headroom,
structural requirements at the point of
installation and other factors may dictate
the size limitations of the cyclone
selected. In all cases, Fisher-Klosterman
will engineer the cyclone collector that will
optimize cost and performance.

The six basic families of XQ Cyclones
essentially span the entire spectrum of
possible performance charactenistics.
However, if Fisher-Klosterman's lab tests
or analysis of your problem indicate the
need for a cyclone with performance
characteristics somewhere in between
those offered by two of their six basic
families, Fisher-Klosterman can readily
engineer precisely the high-performance
cyclone you need.

An unlimited range of sizes and
performance characteristics, plus higher
efficiencies than ever achieved before,
assure you that there's a Fisher-
Klosterman XQ Series Cyclone
that's right for your needs...and at the
right price.




Factors to Consider in Selecting
Your XQ Series Cycione

Four Baslic Uses

Cyclones are the oldest, simplest, most
economical and most widely used method
of separating solids from gas streams.
Their uses fall into four categories:

1. Poliution Control

This is a very important and, with the
development of the XQ Series, a rapidly
expanding application of cyclones. In

. many cases where, previously, more

exotic dust coliectors were required,
there's a Fisher-Klosterman XQ Series
Cyclone efficient enough to meet the most
stringent air pollution control codes, with
no other equipment needed.
2. Product Recovery

Fisher-Klosterman cyclones are widely
used in process industries for removing
valuable product from gas streams, either
at intermediate stages or at the end of the
production process. For example, a
cyclone is an extremely economical
means of recovering many types of
products from spray dryers, kilns, fluid
bed reactors and similar process
equipment. Another common application
is the recovery of catalyst, as in petroleum
refinery cat-crackers.
3. Pre-Cleaner Ahead of More Exotic
Pollution Control Equipment

Other types of collectors, such as
scrubbers, fabric collectors, and
precipitators, are sensitive to high
loadings of particulates. Excessive
amounts of particulate matter overload
them and cause them to malfunction.
Fisher-Klosterman XQ Series Cyclones
protect these devices and allow them to
function at peak efficiency.
4. Particuiate Size Ciassitication

XQ Series Cyclones from Fisher-
Kiosterman provide effective, economical
classification of gas-borne particulates by
matching performance characteristics of
the cyclone with the range of particle
sizes it is desired to extract.

Installation Options

Depending on a number of
considerations, including performance
requirements, space and structural
limitations, there are a number of
installation options available for
Fisher-Klosterman XQ Series Cyclones.

Single Cyclone

In many instances, this is the most
economical option in installing a
Fisher-Kiosterman XQ Series Cyclone.
Within limits determined by matenals,
shipping or field assembly and installation,
this is generally the first choice when
headroom and structural requirements are
not limiting factors.

BEST AVAILABLE COPY

SINGLE CYCLONE

Parallel Cyclones

XQ Senes Cyclones operating in paraliel
offer comparably higher efficiencies per
volume of gas handled, with the efficiency
increasing as an inverse function of the
size of the cyclones. This is a more costly
installation than a single cyclone, but is
frequently necessitated by limited
headroom or other structural
requirements.

PARALLEL CYCLONES

There is no theoretical limit on the
number of XQ Series Cyclone that may be
installed in parallel, but there are a
number of precautions that must be
observed:

1. Through proper manifolding and, if
necessary, use of dampers, each cyclone
must receive a nearly equal share of the
gas stream. :

2. Product discharges into collection
receivers MUST be isolated from one
another.

it this precaution is not rigorously
observed, minute imbalances in gas
volume and pressure will generate a
feedback of particulates from the higher
pressure cyclones, creating far lower
operating efficiencies than predicted.

Discharges may be isolated either
by each cyclone’s discharging into
its own sealed container or by all
cyclones’ discharging into a single
compartmentalized receiver in which
each compartment is sealed off from the
others.

Cyclones in Series

I there is sufficient pressure available,
Fisher-Klosterman XQ Series Cyclones
may be operated in series to achieve
even greater collection efficiency.

In a series installation, the exhaust gas
stream from one cyclone is fed into the
inlet of the next cyclone. The effect of
such a series is cumulative: if the first
cyclone collects 90% of, for example, the
10 micron particles from the gas stream, a
second identical cyclone will also collect
90% of the 10 micron particles remaining
in the stream exhausted from the first
cyclone. This creates a cumulative
collection efficiency of 99% at 10 microns.
A third such cyclone in series would boost
the cumulative efficiency to 99.9%, and
so on.

CLEAN GAS OUT

]

DIRTY
GAS IN

?

DUST DUST
2ND STAGE 1ST STAGE

CYCLONES IN SERIES

The factor limiting the number of
cyclones that can be used in senes is
pressure drop. Each cyclone in a series
generates its own pressure drop, so that
two cyclones will have double the drop
of one and so on. However, in some
applications, cyclones are the only
feasible type of collector for particulate
separation and, in such cases, increased
pressure drop must be tolerated to
achieve the required performance levels.

it is extremely important that each
cyclone in a series have a totally isolated
discharge receiver. Compartmentalization
in a single receiver, as for parallel
instaliations, is not sufficient. If isolation is .
not achieved, particles collected by the
first stage cyclone will be re-entrained in
the second stage cyclone, and so on.



Performance Assurance

For us to guarantee that a Fisher-
Klosterman XQ Series Cyclone performs
as specified, the following conditions
must be met:

Product Discharge

The single most common cause of poor
performance in cyclones is faulty design
of the product discharge receiver.

Any high-performance cyclone must
have an air-tight receiver at its product
discharge. At the bottom of every
well-designed cyclone, there is a
tendency to create an induced flow of air
into the product discharge from the
outside. If the receiver is not air-tight, this
can set up currents which will dnve
already collected particulates back into
the cyclone.

Also, because the vortex at the product
discharge creates extreme turbulence,
re-entrainment will occur if material is
allowed to accumulate close to the
discharge. For this reason, rotary locks,
feeder valves or air-tight screw conveyors
shouid be installed some distance beiow
the discharge, if high performance is
expected.

CYCLONE
DISCHARGE

34D

|+

The figure above illustrates the typical
proportions of a well-designed receiver.
The proportions are subject both to en-
gineering judgment and space limita-
tions. For coarse, dense, easy-to-
coliect dusts, the height and diameter
may be reduced. Extremely fine,
hard-to-collect matenials, on the other
hand, require as large a receiver as is
practical. In any event, no material should
be stored or aliowed to accumulate in the
receiver.

Inlet Velocity

The infet velocity of the gas stream must
be high enough to keep matenals airborne
and prevent them from clogging the
cycione at this cntical point. However, it
should be remembered that higher inlet
velocities generate higher inlet wear,
particularly with highly abrasive materials.
)f abrasion is a critical factor, it would be
advisable to move to the higher efficiency
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(i.e. lower family number) XQ Series
Cyclones that can achieve the desired
efficiency at lower velocities.

Inlet Ductwork Design

To assure proper performance, ductwork
must be designed to maintain sufficiently
high velocities to keep particulates
airborne and to convey them into the
cyclone. This is particularly critical with
dense, heavy material, as well as with
very fine dusts which have a tendency to
adhere to surfaces with which they come
in contact.

For maximum efficiency, it is important
that any bends or elbows just ahead of
the cyclone be made in the proper
direction. Where tne gas is flowing
vertically up or down through the
ductwork, close-coupled elbows that turn
the flow horizontally are acceptable. For
horizontal ductwork, it is extremely
important that any close-coupled elbows
turn in the same direction as the flow in
the cyclone (i.e. clockwise elbows for
cyciones with a clockwise rotation).
Elbows in the opposite direction from the
cyclone’s flow can severely reduce the
cyclone’s efficiency.

-— CLOSE
COUPLED ELBOW

WRONG RIGHT

PLAN VIEW OF HORIZONTAL DUCT
AT CYCLONE INLET

In any event, if round ductwork is used,

a gradual transition (15°incl. angle
recommended) to the rectangular cycione
inlet is mandatory.

Accessories

A number of performance-compatible
accessornies are available for XQ Series
Cyciones. The following items are
standard. Custom designs are also
available.

Cyclone Outlet Accessories
Standard Weather Caps for direct-to-
atmosphere discharge, in both “coolie-
hat” and shrouded designs.

SHROUDED WEATHER CAP

COOLIE HAT WEATHER CAP
HAT

SUPPORTS

——

\
FLANGE TO MATCH CYCLONE OUTLET

Scroll Outlets, when outlet ducting is
required and wherever headroom is
limited. Scroll outlets turn the vertical,
spinning exhaust in a horizontal direction
in minimum headroom and eliminate most
of the gases’ residual spin. This results in

a small savings in pressure loss and is
less expensive than a custom-fabricated
elbow.

ELEVATION

Product Discharge Qutlet Accessories
Dust Receivers that meet the air-tight
requirements of high-performance
cyclones and act as transitions between
the cyclones and various types of air-tight
feeder valves for solids discharge.
Feeder Valves designed for
Fisher-Klosterman XQ Series Cyciones
maintain the air-tight integrity required

for good cyclone performance, while
making it possible to discharge the
collected material from the receiver
continuously.

Several types of feeder valves are
available:
A. Rotary air locks

. Counterweighted, gravity operated
double-dump valves

B

C. Counterweighted, air cylinder operated
double-dump valves

D

. Counterweighted, motor operated
double-dump valves

TYPES OF &

FEEDER VALVES

5@ :*
Pl
I&E

Support Stands designed J
specifically for the XQ

Series Cyclones and
their accessories.

SUPPORT STAND



Technical Guide to the Selection ot
Fisher-Klosterman XQ Series
High-Performance Cyclones

This section is intended for use by the

. Application Engineer in specifying the
correct XQ Series Cyclone for his

needs. Naturally, Fisher-Klosterman will
be happy to provide all the assistance
needed, or to undertake the complete
engineering project, if desired.

Selection Factors
Three factors must be considered in
selecting a cyclone for any application:

1. Inlet Velocity
2. Pressure Loss
3. Collection Efficiency.

Proper calculation of these variables
insures the selection of an XQ Series
Cyclone that will perform with maximum
efficiency and cost effectiveness.

inlet Velocity

Most cyclone literature assumes an inlet
velocity range from 20 to 100 feet per
second. Most industrial applications have
historically fallen in the 40 to 60 {.p.s.
range. However, the range you consider
need not be so narrow. Extensive testing
and field experience have shown that
Fisher-Kiosterman XQ Series Cyclones
perform predictably at velocities as low as
10 t.p.s. and well beyond 150 f.p.s.

The choice of inlet velocity is
generally dictated by the aerodynamic
characteristics of the particulates to be
collected and the possibility of abrasion,
as well as available space, equipment
cost and power consumption.

Figure 1 shows the relationship
between cyclone size (N), volumetric gas
flow rate (Q) in ACFM, and inlet velocity
(vi)inf.ps.

Application Engineers should consider
that collection efficiency will increase as a
complex exponential function of the inlet
velocity. (This will be discussed in greater
detail in a later section on collection
efficiency.) Power consumption will
increase approximately as the square of
the inlet velocity. When abrasion is not a
significant factor, these two criteria alone
will determine the proper cyclone for the
intended application.

FIG. 1
pood [
oot I
20} / /
”-—l. {/ 7
g Y/ e
= 200} /] )
0m V. 'VJQ’
gm rj«'l
;::’". TTTTTTYR AV AP
pAr
3 1= S AVART
> 100 A4V AP
9 » 4 A
© 4 N e
P ‘/,/' - ga‘-
2 il
o 0 FRS. <

0 S 1015 2025 30 35 40 45 50 55 00 63 70 75 30 85 90
N, CYCLONE SIE

BEST AVAILABLE COPY

Pressure Loss
Energy is consumed in the passage of
the gas through the cyclone. This is
expressed as the pressure drop between
the gas inlet and gas outlet of the cyclone,
and is usually measured in inches of
water column (in. w.c.). In any cyclone, the
pressure loss increases approximately as
the square of either the volumetric flow
rate (Q) or the inlet velocity (v;), and
directly as the density (A,) of the gas.
Figure 2 shows the relationship
between inlet velocity (v,) and pressure
loss (AP) in an XQ Series Cyclone with
air at 70°F and 14.7 p.s.i.a.

FiG. 2

P, PRESSBURE LOSS, INCHES W.C.
.

A
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Fractional Etficiency

Efficiency is expressed in percentage by
weight. In the Fractional or Particle Size
or Grade Efficiency (E,) Curve, the
independent variable is the Stokes
Equivalent Particle Diameter (D,),in
microns. The curve is a complex
exponential function of:

1. inlet velocity (v;) and absolute gas
viscosity (ug).

2. particle mass, particle size, shape and
surface roughness, usually measured
as terminal velocity, feetsec., in still
air, and expressed as Stokes
Equivalent Diameters (D,) in microns.

3. cyclone size and proportions (shape).
Figure 3 illustrates two cyclone fractional
efficiency curves. Each is for a single
cyclone. Both are plotted at identical
conditions: gas flow rates, densities and

FIG. 3
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absolute viscosities are equal, as are
cyclone pressure drops and particle
density for both cyclones. Curve “a" is for
an XQ120 cyclone, and Curve “b" is for an
XQ465.

Manual calculation of a fractional
efficiency curve for just a single case is a
complex and tedious problem, even for an
experienced engineer. Fisher-Klosterman,
however, has reduced this task to
simplicity itself by the use of the digital
computer. To determine a fractional
efficiency curve, the following data are
required:
¢ Volumetric gas flow rate, A.C.F.M., Q
* Gas density, Ibs/cu. ft., A,

* Gas absolute viscosity, Ibs.

(mass)/ft.—sec., ug
* Particle specific gravity (dimensionless),

or true particle density, gms/c.c., A4
If gas density and viscosity are not
known, the gas analysis plus its
temperature and pressure should be
specified. Also, 10 aid in the selection of
the best and most economical cyclone for
your needs, either or both of the following
should be specified:
¢ Maximum pressure drop, inches w.c.

» Desired efficiency at some specified
particle size.

Helpful, but not mandatory, the following

data should be furnished if available:

« Dust fineness, typically expressed as %
by weight finer than 1.5 microns

« Inlet dust loading, grains/A.C.F.

With this information, our experienced

application engineers can provide

complete computer-calculated fractional

efficiency curves in a matter of minutes.

TJotal Efficiency

Total Collection Efficiency (E,)is defined as
the percent by weight of the gas-borne
particulate separated by the cyclone. To
caiculate Total Efficiency, not only must
the Fractional Efficiency curve of the
cyclone be known, but also the size
distribution of the particulate.

The independent variable in the particle
size distribution should be Stokes
Equivalent Diameters, usually expressed
in microns (one-millionth of a meter). This
is a hypothetical aerodynamic diameter
which accounts for the size, shape, mass
and texture of the particle.

One word of caution: Optical
techniques, screening, analytical
instrumentation which measures particle
size by determining the amount of liquid
a particle displaces and other non-
standardized methods do not give data
which can be used with any degree of
confidence or accuracy in calculating
cyclone performance. If you have any
doubts about your data, you should utilize
our laboratory services. (See page 3).

The dependent variable in the Particle
Size Distribution is generally expressed
as “percent by weight finer” than a
specified Stokes Equivalent Diameter in
microns. Equally usable is data specifying
the percent by weight falling in the range
between two specified diameters.
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The calculation of Total Etficiency

invoives the following steps:

« |fitis not already in that form, convert
the Particle Size Distribution to a
cumulative % by weight finer than any
specified diameter.

« Find the derivative of the Particle Size
Distribution.

« Multiply the derivative by the Cyclone
Fractional Efficiency Curve.

« Integrate the resulting product from zero
particie diameter to infinity to find Total
Collection Efficiency.

Although the above process sounds
straightforward, the product to be
integrated does not, in fact, have a
rational infegral. The problem must
therefore be solved by one of three
techniques:

¢ Graphical methods, or;

* Express the product as an infinite series
which can be integrated term by term,
or;

+ Find the integral of the product by
Numerical Calculus.

The latter method lends itself ideally to
the digital computer. Given the same data
as outlined for the computation of the
Fractional Efficiency Curve (see page 8),
plus the Particle Size Distribution, we can
calculate and report Total Collection
Efficiency to you in just a few minutes.

However, in many cases, you may wish
to make an approximate calculation of

Total Collection Efficiency yourself. A

method for doing so involves the use of

an “Average Limit Particle,” and its use
permits you to examine the consequences
of varying both the type of cyclone and
the number in parallel that you are
considering. You must be aware that this
method is only an approximation. Its
accuracy decreases in two cases:

* When the particle size distribution is
very narrow. Much more accurate
results are obtained if the distribution
ranges, for example, between 1.0 and
100.0 microns than if all particles fall
between 1.0 and 10.0 microns.

» The fower the Total Collection Efficiency
(the finer the particuiate), the lower the
accuracy of this method.

The Average Limit Particle size is
calculated by:

D=k [l XN
Ag X Q

where D, = Average Limit Particle,
microns.

i, = Absolute viscosity of gas, Ibs.
(mass)/ft.-—sec.

N = Cyclone size.

A¢ = Particulate specific gravity, or
true particle density,
grams/c.c.

Q = Volumetric gas flow rate,
A.CEM.

k, a constant, is given in Table 1 for each
family of cyclones in the XQ Series.

BEST AVAILABLE COPY
Table 1 FIG. 4
Cyclons X0465 XQ405 XQ340 X0240 XQ370 XQ120 oy e
Family
K 1254.27 1069.19 923,120 741 378 621110 543,522 .
The approximate Total Collection Efficiency .
$0.

is calculated by:
&, = 100.0 —f,
where ¢, = Approximate Total Collection
Efficiency, % by weight.
, = The percent finer by weight, in
the Particle Size Distribution at
the Average Limit Particie Size.

Examples of Cyclone Calculations

Example #1

Given:

Q =6,800 A.C.FM.
Gas = Air at 460° F. and 14.7 p.s.i.a.

Ag = 0.036 Ibs./cu. ft.

pe = 1.76 x 1075 ibs. (mass)/it.—sec.
Specifications:

v, = 70. f.p.s., maximum
AP = 3.0 in. w.c., maximum

Calculations:

1. From Figure 1, smallest single cyclone
atv; = 70. f.p.s. is SIZE 22.

2. Allowable maximum pressure drop at
specified conditions must be corrected
to the gas density of air at 70°F. and
14.7 p.s.i.a., 0.075 Ibs/eu. ft. AP orr) =
0.075 x 3.0/0.036 = 6.25in. w.c.

3. From Figure 2, at AP,y = 6.25 in.
w.c., v; = 53. f.p.s. The cyclone will
have to be resized to this inlet velocity.

4. Returning to Figure 1, smallest single
cyclone at v; 53. f.p.s. is SIZE 25.
Example #2
Given;

Q= 12,500 A.C.FM.
Ay = 0.075 IbsJcu. tt.
e = 1.2029 x 1078 Ibs.
(mass)/ft.—sec.
Ao =3.15
Particle Size Distribution:
See Figure 4.

Specifications:

Required Total Efficiency by weight,
& = 86.5%

Maximum altowable pressure drop,
AP =75in. w.c.

Maximum alflowable inlet velocity,

v, =55 {.p.s.

Calculations:

1. Assume cycione will be type XQ340

2. From Figure 1 atv, = 55 f.p.s., Size =
33

3. From Figure 2 atv, = 85{.p.s., AP =
6.8 in. w.c. .

4. From Table 1, k = 923.120
5. By equation (1), \/

1.2029 x 10-% x 33°
D, = 923.120 x 3.15 x 12500
= 3.06

6. From Figure 4, f, = 7.1
7. By equation (2), ¢, = 100.0 -7.1
= 92.9°/o

% FINER, OY WEIGHT

\

2 3 48073 1520 2040 8080100150
STOKES EQUNMALENT DIAMETER, MICRONS

A typical XQ Series Model Number
and What it Means
XQ465-20-2-CR1
A ‘é' c D

A. “XQ" plus a 3-digit number designates
the family of the cyclone.

B. °-" plus a number designates the
cyclone size which equals the height
of the cyclone inlet in inches. This may
be a 1- or 2-digit number, or a decimal.

C. =" plus an integer indicates the
number of cyciones in parallel that
make up the complete coliection
system,

D. “-" plus a special suffix designates
special construction features. Some
examples are:

PV = Pressure Vessel

CR1 = 1-inch Castable Refractory
Lining

CR2 = 2-Inch Castable Refractory
Lining

RB3 = 3-inch Refractory Brick Lining
RB8 = 9-Inch Refractory Brick Lining
C.5 = Y-inch Alumina Ceramic Tile
Lining
C1 = 1-Inch Alumina Ceramic Tile
Lining
Use the above information when
specifying your XQ Series Cycione. in
addition, orders should specify separately:

Materlal(s) of Construction

or (if Fisher-Klosterman is to determine
the materials) special construction
considerations such as high abrasion or
corrosive conditions.

Speclal Construction Features, such
as:
Break-Apart Construction for installations
requiring cleaning and maintenance.
Externally Replaceable Wear
Plates/Sections or special linings for
highty abrasive dusts.
Access Doors (not recommended for the
active portion of the cyclione when
collection performance is critical).
Explosion Reliefs for use with explosive
dusts.

Plus a variety of other features
demanded by the individual cyclone’s
application.
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XQ Series Single Cyclone

. Dimensions are in Inches. and are ap-
proximate. Certified Installation Prints
will be furnished after receipt of order.
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OUTLET I—"—,ja

1. Fmd Dlmenseons ol Sozes not shown

y Linear Interpolation or Extrapolation.

, Inches, and are ap
x.mate Centified Installation Prints
| be furnished aﬂer receipt|of order.

3. Dimension K™ is the Maximum
* Front-Back Depth of the Dust Hopper.
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XQ Series Quad Cyclone
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Table 2

¢

Standard Material Thicknesses (See Note 1)
Maximum Cyclone Size (See Note 2)

GUA?JSE INCHES XQ465 XQ405 XQ340 XQ240 xQ170 xQ120
16 .0598 36 33 30 25 21 18
14 0747 45 41 37 32 27 2
12 .1046 62 57 52 44 37 3
10 1345 80 74 67 57 48 40
YR .1875 112 103 94 79 67 56
“wit .2500 149 137 125 105 89 75
»R 3750 224 206 188 158 133 112

NOTES:

1. Any thickness of matenrial in all carbon
steel, alloy or stainless steel, high nickel,
aluminum and other non-ferrous alloys is
available as required by operating
conditions.

2. The above sizes will withstand —15 in.
w.c. absolute internal pressure in
commercial quality hot rolled steel.
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Table 3
. Installed Weights ot Single Cyclones (See Note 1)
CYCLONE XQ4865 XQ408 XQ340 XQ240 XQ170 XQ120
SIZE THK. LBS. THK. LBS. THK. LBS. THK, LBS. THK. LBS. THK. LBS.
3 0598 5 .0598 ] .0598 7 .0598 9 0598 12 .0598 16
4 0598 8 .0598 10 .0598 1" .0598 15 0598 21 0598 29
5 0598 13 .0598 15 .0598 1 0598 24 0598 33 .0598 45
8 0598 19 .0598 x2 0598 26 .0598 35 0598 47 0598 85
7 0598 25 .0598 30 0598 35 .0598 47 .0598 64 0588 88
9 0598 42 0598 50 .0598 58 0598 78 0598 105 0598 145
11 0598 83 .0598 75 0598 86 .0598 115 0598 160 .0598 220
13 .0598 88 .0598 105 0598 120 .0598 165 .0598 220 .0598 305
16 0598 135 .0598 155 0588 180 .0598 245 .0598 335 0598 460
20 .0598 205 .0598 245 .0598 285 .0598 385 0598 525 0747 900
24 .0598 300 .0598 355 .0598 410 .0598 5585 0747 945 .1048 1800
29 .0598 435 .0598 815 .0598 600 0747 1000 1046 1950 .1048 2650
36 .0598 670 0747 1000 .0747 1150 .1048 2200 .1046 2950 1345 5250
a4 0747 1250 .1046 2100 .1048 2410 .1046 3250 1345 §700 1875 10,700
54 .1046 2650 1046 3150 .1345 4750 1345 6350 .1875 11,700 .1875 16,100
66 .1345 5100 1345 6000 .1345 6950 .1875 12,900 1875 17,500 2500 32,000
76 1345 8750 .1875 10,900 .1875 12,600 .1875 17,000 .2500 30,900 3750 63,600
81 .1875 10,400 .1875 12,300 .1875 14,300 .2500 25,800 .2500 35,100 .3750 72,300
NOTES: Wan, the tabulated weight for the 3. For DUAL cyclones, including dust
1. Weights are based on commercial XQ cyclone family being considered. hopper and inlet and outiet manifolds,
quality hot rolled steel. calculate W as in Note 2. Then, find the
2. For sizes and/or thicknesses not B. Calculate the weught W, bY total weight, Wisge by
shown, use the following procedure: __Van_n;_X_t Wiy = 3.708 X W.
A. Select the nearest size, Niup;, and W= N(nm " 4, For QUAD cyclones, the procedure is as
find e, the tabulated thickness and Whefet = desnred ickness, inches in Note 3 EXCEPT Wy, = 8.207 x W.
N = desired cyclone size.
Table 4 Table 5
Shipping Limitations English To Metric Converalons .
The following are the largest sizes of Multiply To Convert to
single cyclones that can be shipped English Units By Metric Units
completely pre-assembled. Larger sizesD ) Dimensions Inches 2.540 em.
will, in all cases, require knockdown (K.D. Waeights Pounds 0.454 Ka.
construction flanged for botted field Volumetic Flow Rate  G.EM, 4720 x 10~ Misec.
assembly. Depending on routing, in some Velocity FUSec 0.305 Misec
states the maximum sizes will be even . - .
smaller. Pressure Drop Inches—Water 1.863 mm-—Mercury
XQ465--87 XQ240—-67 Density Lbs/Cu. Ft. 0.160 g/ce
XQ405-82 XQ170-58 Absolute Viscosity Lbs. (Mass)/Ft.—Sec. 1488.2 Centipoise
XQ340-77 XQ120-51 Temperature One (1) Degree F 0.555 One (1) Degree C
Pressure PS.lL 51.714 mm—Mercury
Dust Loading Grains/Cu. Ft. 2.29 x 107 kg/M?

{k Fisher-Klosterman, Inc.

P.O. Box 11190, Station H
Louisville, Kentucky 40211
(502) 776-1505
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Part I: Supplemental Information

Description of Process
Champion International Corporation is proposing to construct a pine

wood chip thickness screening system at its Pensacola facility,
located in Cantonment, Escambia County, Florida. The new thickness
screening system will replace an existing oversized chip screen
system which classifies chips according to length rather than
thickness. The effect of this project will be to increase chip quality to
existing chip digesters and therefore will enhance pulp quality to the
bleach plant and paper machines. The project objective will not
increase production or throughput and will have no effect on any other
mill equipment emissions.

System Design
The proposed pine wood chip thickness screening system will consist
of the following equipment:

* 1 Primary Disc Screen

1 Secondary Disc Screen

1 Air Density Separator Rotary Feeder

1 Air Density Separator Cyclone and Blower
2 Chip Slicers

2 Gyratory Fines Screens

1 Fines Blower and Separator Cyclone

The existing system to be replaced consists of the following
equipment:

« 2 - Chip Screens
« 1 - #2 Oversized Chip Re-Chipper
« 1 - #2 Cyclone Separator

Figures One and Two in Part lli of this Supplement are process flow
sheets illustrating the proposed and existing systems.

Wood Usage
Installation of the chip thickness screening system to replace

components of the existing oversized chip screening system will
improve chip quality to the pulp digesters but not increase chip
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throughput. The difference between wood throughput of 1988 compared
to post construction tabulated in Table One is actual usage in 1988
versus mill design usage. The wood throughput of 1987 is not
compared due to 1986 and 1987 mill conversion startup affects.

Emissions

Emissions associated with the installation of the pine wood chip
thickness screening system emanate from two new point sources and
one existing point source as shown in Figures One and Two and
tabulated in Table One. The two new point sources are a fines
“airveyor” high efficiency cyclone separator (shown in Figure Two as
block L) and an Air Density Separator cyclone (shown in Figure Two as
block G). The net increase in point source total particulate emissions
resulting from the installation is +2.0 tons per year. Because no
external woodyard modifications are taking place associated with this
project fugitive emissions are expected to at least remain the same.
Any new or altered conveyor systems will be fitted with covers.

Contemporaneous changes since the 1986 mill conversion project were
noted in the construction permit No. AC 17-113551. Table one is based
on Table Il of that permit which is attached in Part Ill. When added to
contemporaneous changes, net emissions are -8.7 tons per year. These
are well below the PM10 (Particulate Matter less than 10 microns in
size) and TSP (Total Suspended Particulate) PSD (Prevention of
Significant Deterioration) significance levels of 15 and 25 tons per
year, respectively.

Emissions Control Devices

Fugitive emissions are controlled by covers on all belt conveyors. Two
high efficiency cyclone separators are included in the installation
(Shown in Figure One). Manufacturer efficiency curves (enclosed) with
mill chip classifications were used to rate cyclone separation
efficiencies.

The stack of the induced draft fan for the Air Density Separator
cyclone is approximately 70 feet in height, and is 1.5 feet in diameter.
The air flow rate is 12,000 ACFM maximum, and is at ambient
temperatures and water vapor content. The fines cyclone has its own
vent in the top.
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Part ll: Airborne Contaminants Emitted Data and

Calculations
Table One: Pensacola Mill Pine Chip Thickness Screening

System Installation Data

(Tons/Year)
Chip Supply
1988 Usage 1,100,000
Mill Design 1,200,000
PM10 Emissions:
Proposed 0.8
Present 0.1
Net PM10 0.7
Net TSP Emissions:
Proposed 2.2
Present 0.2
Net TSP 2.0
Contemporaneous:
Present -10.7
Proposed Increase 2.0
Net -8.7

The flowsheets include recycle loops that were calculated by iteration
using the following equations with reference to the respective
flowsheets.

Constants:

Scrubber Efficiencies:

Where Particulate Matter > 10p the cyclone separation efficiency at
99.5%; Therefore X = 0.995

Particulate Matter < 10u the cyclone separation efficiency at 95%;
Therefore Y = 0.95 ’
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Particulate Classification:

0.13% of Fines are Particulate Matter greater than 10 microns in size
"~ but less than 200 microns; Therefore @ Z = 0.0013

0.01% of Fines are Particulate Matter less than 10 microns in size;
Therefore V = 0.0001

Calculations and Derivations For Figure One

Therefore:

G>10u=F*01*Z*(1-X)
G<10u=F*01*V*(1-Y)

And:
H=D-E-G
K=H-1
I=H"*O0.1
L=K

J=1

Calculations and Derivations For Figure Two
B=A+D

C=B"*001

D=C

Therefore:

E>100u=D"01*"Z2"(1-X)
E<10u=D*01"*V"*(1-Y)

Page 4



And:

F=B-C-E
G=F*0.15

Therefore:

H>10u =G *0.0005* (1-X)

H<10u =G *0.00001 * (1-Y)

And:

=G-H

k\‘
i

F-L-H
(F+J)*0.1
(0]

2" X
I

L-
K

Therefore:

O>10u=L"*Z"*(1-X)
O<10u=L*V*(1-Y)

Finally:

P=O+H+E

Page 5



Part Ill: Appended Diagrams and Data
 Mill Location Plot Plan

 Affected Facility Pliot Plan

« Process Flow Diagrams

« Calculations Basis Literature and Data

Page 6



Figure One:

Existing Pine Wood Oversized Chip Screening System
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Particulate Matter < 10u = 0.01% of Fines V = 0.0001

Environmental Control - Pensacola Mill

PMJ 5/1/89




Figure Two:
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~rinting and Writing Paoers

173 Muscogee Read

= 0. Box 87 .

Zantcnment, Floriga 322 00-0087
1

A\
A Ge8-2120

@ Champion

Zhampion Internationa! Corporanon

To: Date:

Peter Muehlemann April 6, 1989

From: Subject:

Eric Johnson Pine Fines Classification
FTM-498

Shown below is a table summarizing the classification of the
Pensacola mill pine wood fines. A sample of the fines
material retained on a 3/64 inch Tyler screen from Bill
Dorman’s work dated March 10, 1989 (report #1513001) was
further classified on a Tyler screen classifier.

In summary, the fines classification results are as follows:

% of Total
Pine Wood Fines . . ., Are Greater Than . . . Less Than
18.3 641+
21.0 4795 u 64:0 u
39.3 2403 u 4795 u
5.6 2018 u 2403 u
7.5 1203 u 2018 u
7.72 300 u 1203 u
0.44 212 u 300 u
0.13 75 u 212 u
0.008 38 u 75 u
6.0 x 10°° -- 38 u
u = micron

Eric Johnson

EJJ/hs

cc: David Arceneaux
Bill Dorman
“Paul-Johnson
Buddy Rhodes
Bob Romnes
Bernie Shoemoe
Willie Tims



@

RE.
No7E Cof) U/f/ipg% CALEY L VDS

Printing and Writing Papers RECEIVED
375 Muscogee Road OCR~MAIL RODM
P.O. Box 87 e
Cantonment, Florida 32533-0087 1989 MAY -3 M 948
(904) 968-2121 '
o

- RECEIVTD
Champion
Champion International Corporation , MAY 31989

Mr. William Thomas

Florida Department of Environmental Regulation
Twin Towers Office Building

2600 Blair Stone Road

Tallahassee, Florida 32301

Dear Mr. Thomas:

Enclosed are three copies of an Application To Construct Air Pollution Sources [DER
Form 17 - 1.202(1)] along with the $200 application fee for a proposed pine wood chip
thickness screening system at Champion International Corporation's Pensacola facility.
To meet the scheduled October, 1989 start-up date, we need to begin construction by as
soon as possible. Copies have been sent to Mr. Mike Harley as the reviewer, and to
the FDER Northwest District. '

We would appreciate a prompt review of this application. If there is any additional
information needed, please don't hesitate to call.

Sincerely,

Paul M. Johngbn, Jr.
Process Engineer - Environmental Control

cc: Mike Harley *
Ed Middleswart *
FDER - Northwest District

be: D. Arceneaux * B. Rhodes **
C. Ayer * B. Romnes **
W. Dorman * B. Shoemoe **
E. Johnson * W. Tims *
P. Muehlemann ** File *

* With application
** Letter only



@l Champion
Champion iInternational Corporation Knightsbridge Hamitton, Ohio 45020

p Dept. of Environmental Regulation No. 447839
ay to the .
Tallahassee, F1. 32301-8241 Date: 04/17/89 Check No. 447839
Pay the amount of *kx kD (), QQ* ***

PAY *** Two Hundred Dollars and 00/100 ***

Milford Office
First National-Bank of Cincinnati . .
Milford, Ohio ‘ t
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e 5397
ACIT-1L44YS Bept #1176

STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

/_\. BOB GRAHAM
TWIN TOWERS OFFICE SUILDING /e* "ﬁ E C E 5 V E . GOVERNOR
2600 BLAIR STONE ROAD 3;__:;::55”'\

TALLAHRASSEE, FLORIDA 32301 5 ‘ VICTOAIA J. TSCHINKEL
I——— MAY 3 1989 SECRETARY

%W&ig @HM&SV
W

DER - BAOM
APPLICATION TQ OPERATE/CONSTRUCT AIR POLLUTION SOURCES

-~ .

§PAK

SOURCEZ TYPE: Major ( ] Newd [X§ £xistingl
APPLICATION TYPE: ([X)J Constructiasn [ ] Operation [ ] Modificatian Q;?}:J;_
COMPANY NAME: _Champion International Corporation ’ COUNTY; - cscambia

LT e s

Icdentify the specific emission point source(s) addressed in this applicaf'b,?ii;u; Liﬁa
an.

T
Xiln No. 4 with Venturi Scrubber; Peaking Umit No. 2, Gas Fired) Pe- Ch1nfe M1l

SOURCE LOCATION: Street State Road 134 at U. S. 28 City Cantonment
uTM: East_ 1,111,700 748 846 Nortn 596,100 3366057
Latitude 30 « 36 30 N Longitude 37 a 1% . 30 "y

APPLICANT NAME AND TITLE: Champion International Corporation

APPLICANT ADDRESS: P, 0. Box 87, Cantornment, Florida
SECTION I: STATEMENTS BY APPLICANT AND ENGINEER
A. APPLICANT

I am the undersigned owner or autharized representative*® of  Chamnion
I certify that the statements made in this application for a Construction

permit ara true, correct and complete to the best of my knowledge and belief. Fuzther,
I agree to maintain and operats the pollution control source and pollution control
facilities in such a manner as to comply with the provision of Chapter 403, Flarida
Statutes, and all the rules and requlationsa of the department and revisions thersof. I
also understanag that a permit, if granted by the department, will be non-transferable
and I will promptly notify the department upan sale or legal transfer of the peraitted
establishment.

*Attach letter of authorization Signed: Qmwm d\‘gw

¥i11iam C. Bannan, VP/Onerations !Manaaer
Name and Title (Please Type)

Pate:_4/14/3° Talephone No.(C04) CG3-2121

3. PROFESSIONAL ENGINEER REGISTERED IN FLORIDA (where requiced by Chapter 471, F.S5.)

This is to certify that the engineering features of this pollution control project have
been designed/examined by me and found to te Iin conformity with modern engineering
principles applicable to the tceatnent and disposal of pollutants characterized in the
permit application, There is resscnable assurance, in my professional judgment, that

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

3ER Farm 17-1.202(1)
Effective Qctober 31, 1982 Page 1 of 12

Provecing Florida and Your Quality of Lire



the pollution control facilities, when properly maintained and operated, will discharge
an effluent that complies with all applicable statutes of the State of Florida and the
rules and regulations of the department. It is also agreed that the undersigned will
furnish, if authorized by the owner, the applicant a set of inetructions for the proper
maintenance and operation of the pollution, gontrol fecilitieg spd, iffapplicable,
pollution sources.

S.i.gned."_.~ T~

\Y

Daniel B. Smith, P.F.
Name (Please Type)

Baskerville Donovan Engineers. Inc.
Company Name (Plsase Type)

316 South Baylen  Suite 300 Pepsacola 32501
Mailing Address (Please lType)

] . (Y} 1, -
florida Re4i'strstion No.35¢33 Date: May 2, 1989 Telephone No. J04-438-9661

SECTION Il: GENERAL PROJECT INFORMATIDN

Describe the nature and extent of the project. Refer to pollution control equipment,
and expected improvements in source performance as a reeult of installation. State
whether the project will result in full compliance. Attach additional sheet if
necessary.

Installation of a Pine Chip Thickness Screening System to separate and reprocess

oversized chips. (see attached supplement)

Schedule of project covered in this application (Construction Permit Application QOnly)

Start of Construction _'May, 1989 Completion of Construction _ OCtober, 1989

Costs of pollution control system(s): (Note: Show breakdown of estimated costs only
for individual components/units of the project serving pollution control purposes.
Information on actual costs shall be furnished with the application for operation
permit.) '

Rir Density Separator Cyclone - $10,000

_Ajr-Vevor Cyvclone - $10,000

Conveyor Covers - $17,500

Indicate any previous DER permits, orders and notices associated with the emission
point, including permit issuance and expiration dates.

Construction Permit Application No. AC17-113551

Operating Permit No. AC17-145671

JER Form 17-1,202(1) .
Effective Octaber 31, 1982 Page 2 of 12



i . . . =)
£E. Requested permitted equipment operating time: hrs/day 24 ; days/wk 7 ; wks/yr_ <

%
if power plant, hrs/yr N/2 ; if seasonal, describe:

N/ K

F. If thnis is a new scurce or major madification, answer the following gquestions.
(Yes or Na)

1.

Att

Is this source in a non-attainment area for a particular pollutant? No

a. If yesa, has "offset"™ been applied?

b. I[f yes, has "Lowest Achievable Emission Rate™ been applied?

¢. If yea, list non-attainment pollutants.

Does best available control technology (SACT) apply to this source?

If yes, see Sectiocn VI, No
Doces the State "Prevention of Significant Deterioriation® (PSD)

requirement apply to this source? If yea, see Sections VI and VII. _ o
Do "Standards of Performance for New Stationary Sources™ (NSPS) No
apply to this source?

Do "National Emission Standards for Hazardous Air Pollutants” N
(NESHAP) apply to this source? 0
"Reasonably Available Control Technology"™ (RACT) requirements apply No

this source?

a. If yes, for what pollutants?

b. If yes, in addition to the information required in this rora,
any information requested in Rule 17-2.4650 must be submitted.

ach all supportive information related to any answer of "Yes". Attach any justifi-

cation for any answer of "No" that might be considered questionable.

CER Form 17-1.,202(1)
Sffective QOctober 31, 1982 Page 3 of 12



SECTION III: AIR POLLUTION SOURCES & CONTROL DEYICES (Other than Incinerators)

A. Raw Materials and Chemicals Used in your Process, if applicable: €€ Attached Supplement

Contaminants Utilization
Description Type % Wt Rate - lbs/hr Relate to Flow Diagram

8. Process Rate, if applicable: (See Section Vv, Item 1) See Attached Supplement

1. Total Process Input Rate (lba/hr):

2. Product Weight (lbs/hr):

. Airborne Contaminants Emitted: (Information in this table must be submitted for each
emission point, use additional sheets as necesaary)

- Allowed®
Emissiond Emission Allowablel Potentiagl? Relate
Name of Rate per Emission Emission to Flow
Contaminant Maximum Actual Rule lbs/hr lbs/yr T/yr Diagranm
1bs/hr T/vyr 17-2

lsee Section Y, item 2,

2Reference applicable emission standards and units (e.g. Rule 17-2,600(5)(b)2. Table II,
€. (1) = 0.1 pounds per million BTU heat input) '

3Ccalculated from operating rate and applicable standard.

AEmission, if source operated without control (See Section Vv, Item 3).

DER Form 17-1.202(1)
Effective November 30, 1982 Page 4 of 12



Jd. Control Devices: (See Section v, Item 4) See Attached Supplement

Range af Particles Basis far
Name and Type Contaminant Efficiency Size Collected Efficiency
(Model & Serial No.) (in microns) (Section V
(If applicable) Item 5)
E. Fuels Not Apnlicable
Consumption+*
Type (8e Specific) Maximum Heat Input

avg/hr max./hr

(MMBTU/hr)

*ynits: Natural Gas--MMCF/hr; Fuel Oils--gallons/hr; Caal, wood, refuse,

-

fuel Analysis:

other--1lbs/hr.

Percent Sulfur: Percant Ash:
Jensity: 1bs/gal Typical Percent Nitrogen:
Heat Capacity: 8Tu/1b

8TU/gal

Other Fuel Contaminants (which may cause air pollution):

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

Annual Average Maximum

G. Indicate liquid or solid wastes generasted and method of disposal.

N/A

211 liouid and solid waste qenerated will be returned to the nrocess or treated in

the mill's treatment plant before discharge to Eleven Mile Creek.

\

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




See Attached Supnlement

He Emission Stack Geometry and Flow Characteristics (Provide data for each stack):

Stack Height: . ft. Stack Diameter: ft.
Gas Flow Rate: ACFM DSCFM Gas Exit Temperature: sF,
Water Vapor Content: % Velocity: FPS

SECTION IY: INCINERATOR INFORMATION

Not Apnlicable

Type of
Waste

Type O
(Plastics)

Type 1
(Rubbish)

Type 11
(Refuae)

Type 111
(Garbage)

Type IV
(Patholog-
ical)

Type V

By-prod.)

(Lig.& Gaj (Solid By-prod.)

Type VI

Actual
lb/hr
Inciner-
ated

Uncon-
trolled
(lbs/hr)

Jescription of Waste

Total Weight Incinerated (lbs/hr)

Design Capacity (lbs/hr)

Gas flow Rate:

+If S50 or more tons per day design capacity,

ACFM

submit the emissions rate

dard cubic foot dry gas corrected to 50% excess air.

Type of pollution control device:

OER Form 17-1.202(1)

Effective November 30,

1982

(lc

[ ] Oother (specify)

yclone

( ] Wet Scrubber [ ]

DSCFM® Velocity:

Approximate Number of Hours of Operstion per day day/wk wks/yr.
Manufacturer
VDate Constructed Model No.
Volume Heat Release Fuel Temperature
(ft)3 (BTU/hr) Type BTU/hr (ofF)
Primary Chamber
Secondary ChambeA
Stack Height: ft. Stack Diamter: Stack Temp.

FPS

hl

in grains per stan-

Aftecburner

Page 6 of 12



8rief description of operating characteristics of control d&vicos:

Ultimate disposal of any affluent other than that amitted from the stack (scrubber watsr,
ash, etec.):

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

SECTION ¥: SUPPLEMENTAL REQUIREMENTS (See Attached Supniement)
Please provide the following 3supplements where required for this application,

1. Tgtal process input rate 3and product weight -- show derivation [Rule 17-2.100(127)]

ee pages 4 and g, and figures one and iwo.

. To a construction application, attach basis of emission estimate (e.g., design calcula-
tions, design drawings, pertinent manufacturer's tast data, etc.) and attach proposed
methods (e.g., FR Part 60 Methods 1, 2, 3, 4, 5) to show proof of compliance with ap-
plicable standards. To an operation application, attach test results or methods used
to show proof of compliance. Information provided when applying for an operation per-
mit from a consTruction permit shall be indicative of the time at whicn the test was
nade.gaa pages 4, 5, and figures one and two. '

3. Attach bssis of potential discharge (e.g., emission factor, that is, AP42 test).

- See appended test data and manufacturer's data. - ,

4., With conatruction permit application, include design details for all air pollution con-
trol systems (e.g., for baghouse include cloth to air ratio; for scrubber include
cress-section skstch, design pressure drop, atc.)

See appended manufacturer's data.

S. With construction permit application, attach derivation of control device(s) efficiena

cy. lnclude test or design data. 1Iltemsa 2, 3 and 5 should be consistent: actual emis-

sions = potential (l-efficisncy). ¢an pages 4, 5, and figures one and two.

6. An 8 1/2" x 11" flow diagram which will, withaut revealing trade secrets, identify the
individual operations and/or processes. Indicate where raw materials enter, where sol-
id and liquid waste axit, where gaseous emissions and/or airborne particles are evolved
and where finished products are obtained. See figures one and %wo.

7. An 8 1/2" x 11" plot plan shawing ths location of the establishment, and points of air-
borne emissiaons, in relation to the surrounding area, residencss and other permanent
structures and roadways (Example: Copy of relevant portion of USGS topographic map).
See Part III in supplement.

8. An 8 1/2" x 11" plot plan of facility shawing the location of manufacturing processes
and outlets for airborne emissions., Relate all flows to the flow diagram.

See Part III in supplement.
ER Form 17-1.202¢(1)
Effactive November 30, 1982 Page 7 of 12



¥. The appropriate application fee in accordance with Rule 17-4.0S. 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 indicating that the source was constructed as shown in the construction

permit.

SECTION YI: BEST AVAILABLE CONTROL TECHnoLogy (Not Applicable)

A&. Are standards of performance for new stationary sources pursuant to 40 C.F.R. Part &0

applicable to the source?
[ ] Yes [ ] No

Contaminant Rate or Concentration

B. Has EPA declared the best available control technology for this class of sources
yes, attach copy)

[ ] Yes [ ] No

Contaminant Rate or Concentration

—

(1r

C. What emission levels do you propose as best available control technology?

Contaminant Rate or Concentration

D. Describe the existing control and treatment technology (if any).
l. Control Device/System: 2. Operating Principles:
3. Efficiency:* 4, Capital Coats:
‘Explain method of determining '

DER Form 17-1,202(1)
Effective November 30, 1982 Page 8 of 12



5, Useful Life: 6. Operating Costs:
7. ¢Energy: 8. Maintenance Cost:
9. Emissions:

Contaminant Rate or Concentration

10. Stack Parameters

a. Height: ft. b. Diameter: ft.
c. Flaw Rate: ACFM d. Temperaturae: oF,
e. VYelocity: FPS

E. Describe the control and treatment technoloqy available (As many types as applicable,
use additional pages if necessary).

1.
a, Control Device: b. (QOperating Principles:
c. Efficiency:l d. Capital Cost:

e. Useful Life f. Operating Cost:

g. Enerqy:z he Mgintenance Cost:
i. Availaoility of construction materials and process chemicals:

J. Applicability to manufacturing procssses:

<. Ability to construct with control devics, install in available spacs, and opsrate
within proposed levels:

2.

a. Control Device: b. Operating Principles:
c. EfFiciency:l d. Capital Cast:

e. Useful Life: f. QOperating Cost:

g. Enerqy:z . h. Maintenance Cost:

i. Availability of construction materials and process chemicals:
lExplain method of determining efficiency.

2Energy to be reported in units of electrical power - KWH design racte.

DER Form 17-1.202(1)
€ffective November 30, 1982 Page 9 of 12



j. Applicability to manufacturing processes:

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

3.

a. Control Device: b. Operating Principles:
c. Ef‘ficiency:l d. Capital Cost:

e. Useful Life: f. Operating Cost:

g. Energy:z h. Maintenance Cost:

i. Availability of construction materials and process chemicals:
j. Applicability to manufacturing processes:

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

4.

a. Control Device: b. Operating Principles:
c. Efficiency:1 d. Capital Costs:

e. Useful Life: f. Operating Cost:

g. Energy:z h. Maintenance Cost:

-

i. Availability of construction materials and process chemicals:
j. Applicability to manufacturing processes:

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

F. Describe the control technology selected:

1. Control Device: 2. Efficiency:l
3. Capital Cost: 4. Useful Lifa:
5. Operating Cost: 6. Energy:z

7. Maintenance Cost: 8. Manufacturer:

9. 0Other locations where employed on similar processes:
a. (l) Compsny:

(2) Mailing Address:

(3) City: (4) State:

’Explain method of determining efficiency.
€nergy to be reported in units of electrical power - KWH design rate.

DER Form 17-1.202(1)
Effective November 30, 1982 Page 10 of 12



(5) Environmental Manager:
(6) Telephone No.:
(7) Emissions:!

Contaminant ' Rate or Concentration

(8) Process Rate:l

B. (1) Company:

(2) Mailing Addresa:

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

(6) Telaphone No.:

(7) Emissions:l

Contaminant Rate or Concentration

(8) Process Rate:!l
10. Reason for 3selection and description of systems:
lApplicant must provide this information when available. Should this information not be

available, applicant must state the rsasan{s) why.

SECTION VII - PREVENTION OF SIGNIFICANT DETERIoRaTIon (Mot Applicable)

A. Campany Monitorsd Data

1. no. sites TSP () 502« Wind spd/diz

Periaod of Monitoring / / to / /
month day year manth day year

Other data recorded

Attach all data or statistical summaries to this application.

Specify bubbler (8) or continuaus (C).

DER Form 17-1.202(1)
Effective Navember 30, 1982 Page 11 of 12



2. Instrumentation, Field and Laboratory
a. Was instrumentation EPA referenced or i#s equivalent? [ ] Yes [ ] No
b. Was instrumentation calibrated in accordance with Department procsdures?
( ] Yes [ ]1No [ ] Unknown
B. Meteorological Dat§ Used for Air Quality Modeling

1. Year(s) of data from / / . to / /
month day year month day year

2. Surface data obtained from (location)

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

4, Stability wind rose (STAR) data obtained from (lccation)

C. Computer Models Used

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

Attach copies of all final model runs showing input data, receptor locations, and prin-
ciple output tables.

0. Applicants Maximum Allowable Emission Data

-

Pollutant Emission Rate
TSP grama/sec
5ol grams/sec

E. Emission Data Used in Modeling

Attach list of smission sources. Emission data required is source name, description of
point source (on NEDS point number), UTM coordinates, stack datas, allowable emissions,
and normal operating time,

F. Attach all other information supportive to the PSD review,

G. Discuss the social and sconomic impact of the selected technology versus other applica-
ble technologies (i.e., jobs, payroll, production, taxes, energy, etc.). Include
assessment of the environmental impact of the sources.

H. Attach scientific, engineering, and technical material, reports, publications, jour-
nals, and other competent relevant information describing the theory and application‘of
the requested best available control technology. N

R Form 17-1.202(1)
_.ffective November 30, 1982 Page 12 of 12
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Custom-Engineered Pollution Control/Product Recovery Systems
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Fisher-Klosterman, Inc.
Innovative Pollution Control
Equipment Since 1948

For decades, Fisher-Kiosterman has
earned recognition as playing a leading
role in the engineering, fabrication

and installation of high-performance,
custom-designed dust collection
equipment and systems. By operating
on the cutting edge of gas/particulate
separation technology, they have
repeatedly provided their customers
with innovative, cost-effective means of
controlling particulate pollution.

Fisher-Klosterman pioneered the use of
digital computers to aid in the selection
and performance prediction of air pollution
control and dust collection equipment
such as high-performance cyclones and
venturi scrubbers. They are the first in
the field to have a complete library of
proprietary computer programs to aid in
the design of equipment to handle any
set of pollution control conditions
economically.

Accurately predicting the performance
of a cyclone separator under any given
set of conditions involves solving a
number of inter-related problems in
physics, three dimensionai, multi-phase
fluid dynamics, and statistics and
probability; problems so complex that it
can, in some cases, take even the most
expenenced engineer up to a full day for
just the mathematics, with the aid of a
sophisticated electronic calculator.

With the proper information supplied,
Fisher-Klosterman can respond to a
customer with cyclone selection and
accurate performance data in as little as
30 minutes!

As specialists in custom-designed, high
performance cyclones, Fisher-Klosterman
is the top-ranked supplier of cyclones
for exotic poliution control situations:
refractory brick and ceramic, castable
refractonies, and many other linings
for high abrasion/high temperature
conditions; ASME certified and
code-stamped cyclones for use in high
pressure or vacuum systems; food-grade
welding; designs to withstand or to
dissipate explosions; ultra high
temperature designs; rubber and cast
polyurethane linings; and special alloys to
resist chemical attack and corrosion. The
variety of specialized applications is
virtually limitless.

Performance Assurance

The first step in designing a cyclone

is to determine the aerodynamic
characteristics of the particulates that are
to be separated from the gas. To do this,
Fisher-Klosterman's modern Matenals
Laboratory measures such variables as

the specific gravity and aerodynamic
particle size distribution of representative
dust samples supplied by the client.

Samples can also be subjected to
rigorous analysis under scaled-down
operating conditions in Fisher-
Klosterman's Pilot Testing Lab.

Data from these tests are computer-
analyzed, using sophisticated, field-
proven modeling and scale-up pro-
grams to produce accurate, detailed
performance predictions of the full-scale
system. Laboratory services and analyses
are performed at cost as an aid to our
customers in the selection of the proper
equipment for any job.

Total-System Engineering

Using the computer-generated analyses
obtained from the labs, and drawing on
more than thirty years of experience,
Fisher-Klosterman engineers can design
a complete pollution control or solids
collection system to meet the client's
criteria of performance, structural
compatibility, space and arrangement
constraints, and economy. Depending on
the customer’s requirements, this system
can entail anything from a single small
cyclone to a complex, turnkey installation
that utilizes cyclones, scrubbers and even
more exotic pollution control equipment.

Prompt, Personal Service

A key factor in Fisher-Klosterman's
achieving their leadership position in the
industry is their insistence on speedy
delivery and on maintaining a close,
one-on-one relationship with their
customers throughout the design,
installation and start-up periods of any
equipment. Fisher-Klosterman feels that
this is the only way to leam all of a client’s
requirements and to assure a totally
satisfactory installation of pollution control
equipment.
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Fisher-Klosterman XQ Series
Cyclanes

Performance Engineered to Suit Your
Needs and Budget.

A Proven Concept

For over 100 years, cyclones have proven
themselves as the most economical,
reliable, effective means of controlling
particulate pollution or recovering
suspended product from process

gas streams.

Simply stated, a cyclone operates by
generating, within itseif, a high velocity
vortex of particuiate-laden gases.
Centrifugal force hurls the denser
particies toward the cycione walls, where
they spiral downward into a collection
receptacle. The lighter and, by now,
relatively particulate-free gases are then
exhausted from the cycione’s outiet.

In addition to the size, density and
aerodynamic characteristics of the
particulate matter, a number of complex
inter-related factors affect the relative
efficiency of any cyclone. These factors
include the cyclone configuration and
size; the volume, velocity and rotational or
angular acceleration of the particulate-
laden gas stream; and the residence
time of the gas in the cyclone.

The XQ Series
An Innovative Approach 1o
High-Performance Cyclones.

Fisher-Klosterman's new XQ Senes of
cyciones represents not only the newest
state-of-the-art in cycione design, but also
a revolutionary concept in matching
performance and cost to the customer's
individual needs.

Unlike other manufacturers, who offer
one or two basic models, Fisher-
Klosterman offers six basic families
in their XQ Series: XQ465, XQ405,
XQ340, XQ240, XQ170 and XO120, in
order of increasing efficiency. The XQ465,
for example, is less costly but, with a
shorter residence time, removes a lower
percentage of particulates than a more
costly XQ405, under the same operating

If your needs call for the removal of
only relatively large, easily separated
particies, the XQ465 may be the most
cost-effective means of dust collection or
pollution control. If, however, you are
faced with tougher particulate-removal
demands, it becomes necessary to sslect
one of the more efficient families to
handle your needs.
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Cyclone size is another factor affecting
performance. Within each of the six XQ
Series families, the larger the cyclone, the
greater the volume of gases it can handle
effectively. While the dimensional
drawings on pages 10-15 indicate a
number of sizes in each family, there is in
fact an infinite spectrum of sizes, from the
smallest it is possibie to fabricate to the
largest it is possible to ship or field
assemble. Since the geometric
proportions within each family remain
constant, it is a simple matter lo project
the dimensions of any cyclone whose size
is pot shown in the charts.

In general, two or more smalier
cyclones operating in paraliel and
under the same conditions will remove
particulates more efficiently than one
large cyclone of the same family. On
the other hand, one large cycione is
significantly less costly than two or more
smaller ones. However, limited headroom,
structural requirements at the point of
instailation and other factors may dictate
the size limitations of the cyclone
selected. In all cases, Fisher-Klosterman
will engineer the cyclone collector that will
optimize cost and performance.

The six basic families of XQ Cyciones
essentially span the entire spectrum of
possible performance charactenstics.
However, it Fisher-Klosterman's lab tests
or analysis of your problem indicate the
need for a cyclone with performance
characteristics somewhere in between
those offered by two of their six basic
families, Fisher-Klosterman can readily
angineer precisely the high-performance
cyclone you need.

An unlimited range of sizes and
performance characteristics, plus higher
efficiencies than ever achieved before,
assure you that there's a Fisher-
Klosterman XQ Series Cyclone
that's nght for your needs...and at the

right price.




Factors to Consider in Selecting
Your XQ Series Cyclone

Four Basic Uses
Cyclones are the oidest. simplest, most
economical and most widely used method
of separating solids from gas streams.
Their uses fall into four categornies:
1. Pollution Control

This is a very important and, with the
deveiopment of the XQ Series, a rapidly
expanding application of cyclones. In
many cases where, previously, more
exotic dust collectors were required,
there's a Fisher-Klostarman XQ Series
Cyclone efficient enough to meet the most
stringent air poliution control codes, with
no other equipment needed.
2. Product Recovery

Fisher-Klosterman cyclones are widely
used in process industries for removing
valuabie product from gas streams, either
at intermediate stages or at the end of the
production process. For example, a
cyclone is an extremely economical
means of recovering many types of
products from spray dryers, kiins, fluid
bed reactors and similar process
equipment. Ancother common apglication
is the recovery of catalyst, as in petroleum
refinery cat-crackers.

3. Pre-Cleaner Ahead of More Exotic
Pollution Control Equipment

QOther types of collectors, such as
scrubbers, fabric collectors, and
precipitators, are sensitive 1o high
loadings of particuiates. Excessive
amounts of particulate matter overioad
them and cause them to malfunction.
Fisher-Kilosterman XQ Series Cyclones
protect these devices and allow them 1o
function at peak efficiency.
4. Particulate Size Classification

XQ Series Cyciones from Fisher-
Klosterman provide effective, economical
classification of gas-bome particulates by
matching performance charactenstics of
the cyclone with the range of particle
sizes it is desired o extract.

Installiation Options

Depending on a number of
considerations, including performance
requirements, space and structural
limitations, there are a number of
installation options available for
Fisher-Klosterman XQ Series Cyciones.

Single Cycione

In many instances, this is the most
economical option in installing a
Fisher-Klosterman XQ Series Cyclone.
Within limits determined by materials,
shipping or field assembiy and installation,
this is generally the first choice when
headroom and structural requirements are
not limiting factors.

SINGLE CYCLONE

Parallel Cyclones

XQ Series Cyclones operating in parallel
offer comparably higher efficiencies per
volume of gas handled, with the efficiency
increasing as an inverse function of the
size of the cyclones. This is a more costly
installation than a single cyclone, but is
frequently necessitated by limited
headroom or other structural

requirements.
1
u [ 5]
PARALLFL CYCLONES

There is no thearstical limit on the
number of XQ Series Cycione that may be
installed in paraliel, but there are a
number of precautions that must be
observed:

1. Through proper manifolding and, if
necessary, use of dampers, each cycione
must receive a nearly equal share of the
gas stream.

2. Product discharges into collection
receivers MUST be isolated from one
another.

if this precaution is not rigorously
observed, minute imbalances in gas
volume and pressure will generate a
feedback of particulates from the higher
pressure cyclones, creating far lower
operating efficiencies than predicted.

Discharges may be isolated either
by each cyclone’s discharging into
its own sealed container or by all
cyclones’ discharging into a single
compartmentalized receiver in which
each comparntment is sealed off from the
others.

Cyclones in Series

if there is sufficient pressure available,
Fisher-Klosterman XQ Series Cyclones
may be operated in series o achieve
even greater collection efficiency.

In a series installation, the exhaust gas
stream from one cyclone is fed into the
iniet of the next cyclone. The effect of
such a series is cumulative: if the first
cyclone collects 90% of, for example, the
10 micron particles from the gas stream, a
second identical cyclone will also collect
50% of the 10 micron particles remaining
in the stream exhausted from the first
cyclone. This creates a cumulative
collection efficiency of 99% at 10 microns.
A third such cycione in series would boost
the cumulative efficiency to 99.9%, and
SO on.

CLEAN GAS OUT

DIRTY
F—GAS IN
DusT DUST
2ND STAGE 1ST STAGE

CYCLONES IN SERIES

The factor limiting the number of
cyciones that can be used in series is
pressure drop. Each cyclone in a series
generates its own pressure drop, so that
two cyclones will have double the drop
of one and so on. However, in some
appilications, cyciones are the only
feasible type of collector for particulate
separation and, in such cases, increased
pressure drop must be tolerated to
achieve the required performance levels.

it is extrenely important that each
cyclone in a series have a totally isolated
discharge receiver. Compartmentalization
in a single receiver, as for parailel
installations, is not sufficient. If isolation is .
not achieved, particles collected by the
first stage cyclone will be re-entrained in
the second stage cyclone, and so on.



Performance Assurance

For us to guarantee that a Fisher-
Klosterman XQ Series Cyclone performs
as specified, the following conditions
must be met:

Product Discharge

The single most common cause of poor
performance in cyclones is faulty design
of the product discharge receiver.

Any high-performance cycione must
have an air-tight receiver at its product
discharge. At the botlom of every
well-designed cyclone, there is a
tendency to create an induced flow of air
into the product discharge from the
outside. If the receiver is not air-tight, this
can set up currents which will drive
aiready collected particulates back into
the cyclone.

Also, because the vortex at the product
discharge creates extreme turbuience,
re-entrainment will occur if matenal is
allowed to accumulate close to the
discharge. For this reason, rotary focks,
feeder valves or air-tight screw conveyors
should be installed some distance below
the discharge, if high performance is

expected.

CYCLONE
DISCHARGE

340D

The figure above illustrates the typical
proportions of a well-designed recsiver.
The proportions are subject both to en-
gineering judgment and space limita-
tions. For coarse, dense, easy-to-
collect dusts, the height and diameter
may be reduced. Extremely fine,
hard-to~collect materials, on the other
hand, require as iarge a receiver as is
practical. In any event, no matenai shouid
be stored or aliowed to accumulate in the
receiver.
inlet Velocity
The inlet velocity of the gas stream must
be high enough to keep materials airborne
and prevent them from clogging the
cyclone at this critical point. However, it
should be remembered that higher inlet
velocities generate higher inlet wear,
particularly with highly abrasive materials.
if abrasion is a critical factor, it wouid be
advisabie to move to the higher efficiency

ii.e. lower family number) XQ Senes
Cyclones that can achieve the desired
efficiency at lower velocities.

inlet Ductwork Design

To assure proper performance, ductwork
must be designed to maintain sufficiently
high velocities to keep particulates
airborne and to convey them into the
cycione. This is particularly critical with
dense, heavy material, as well as with
very fine dusts which have a tendency to
adhere to surfaces with which they come
in contact.

For maximum efficiency, it is important
that any bends or elbows just ahead of
the cycione be made in the proper
direction. Where tne gas is flowing
vertically up or down through the
ductwork, close-coupled elbows that turn
the fiow horizontally are acceptable. For
horizontal ductwork, it is extremely
important that any close-coupled elbows
turn in the same direction as the fiow in
the cycione (i.e. clockwise elbows for
cyclones with a clockwise rotation).
Elbows in the opposite direction from the
cyclone’s flow can severely reduce the
cyclone’s efficiency.

-— CLOSE
COUPLED ELBOW —
WRONG RIGHT

PLAN VIEW OF HORIZONTAL DUCT
AT CYCLONE INLET

In any event, if round ductwork is used,

a gradual transition (15%inci. angle
recommended) to the rectangular cycione
inlet is mandatory.

Accessories

A number of performance-compatible
accessories are available for XQ Sernes
Cyclones. The following items are
standard. Custom designs are also
available.

Cyclone Outlet Accessaories
Standard Weather Caps for direct-to-
atmosphere discharge, in both “coolie-
hat” and shrouded designs.

SHRAOUDED WEATHER CAP
COOLIE HAT WEATHER CAP

==

FLANGE TO MATCH CYCLONE OUTLET
Scroll Outiets, when outlet ducting is
required and wherever headroom is
limited. Scroli outlets tum the vertical,
spinning exhaust in a horizontal direction
in minimum headroom and eliminate most
of the gases’ residual spin. This results in

a small savings in pressure loss ang is
less expensive than a custom-fabricated
elbow.

SCROLL OUTLET

ELEVATION

Product Discharge Outlet Accessories
Dust Receivers that meet the air-tight
requirements of high-performance
cyclones and act as transitions between
the cyciones and various types of air-tight
feeder valves for solids discharge.
Feeder Valves designed for
Fisher-Kiosterman XQ Series Cyclones
maintain the air-tight integrity required
for good cyclone performance, while
making it possible to discharge the
collected material from the receiver
continuously.

Several types of feeder valves are

available:

A. Rotary air locks

B. Counterweighted, gravity operated
double-dump valves

C. Counterweighted, air cylinder operated
double-dump valves

D. Counterweighted, motor operated
double-dump valves

TYPES OF @’ }

FEEDER VALVES |
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specifically for the XQ
Series Cyclones and
their accessories.

SUPPORT STAND



Technical Guide to the Selection of
Fisher-Klosterman XQ Series
High-Performance Cyclones

This section is intended for use by the
Application Engineer in specifying the
correct XQ Series Cyclone for his

needs. Naturally, Fisher-Klosterman will
be happy to provide all the assistance
needed, or to undertake the complete
engineering project, if desired.

Selection Factors

Three factors must be considered in
selecting a cycione for any application:
1. Inlet Velocity

2. Pressure Loss

3. Collection Efficiency.

Proper caiculation of these variables
insures the selection of an XQ Series
Cycione that will perform with maximum
efficiency and cost effectiveness.

Inlet Velocity

Most cyclone literature assumes an iniet
velocity range from 20 to 100 feet per
second. Most industrial applications have
historically fallen in the 40 to 60 f.p.s.
range. However, the range you consider
need not be so narrow. Extensive testing
and field experience have shown that
Fisher-Klosterman XQ Series Cyclones
perform predictably at velocities as low as
10 f.p.s. and well beyond 150 f.p.s.

The choice of inlet velocity is
generally dictated by the aerodynamic
characteristics of the particulates to be
collected and the possibility of abrasion,
as well as availabie space, equipment
cost and power consumption.

Figure 1 shows the relationship
between cycione size (N), volumetric gas
flow rate (Q) in ACFM, and inlet veiocity
{v)) in Lp.s.

Application Engineers shouid consider
that collection efficiency will increase as a
complex exponential function of the iniet
velocity. (This will be discussed in greater
detail in a later section on collection
efficiency.) Power consumption will
increase approximately as the square of
the inlet velocity. When abrasion is not a
significant factor, these two criteria alone
will determine the proper cyclone for the
intended application.
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Pressure Loss
Energy is consumed in the passage of
the gas through the cycione. This is
expressed as the pressure drop between
the gas inlet and gas outlet of the cyclone,
and is usually measured in inches of
water column (in. w.c.). In any cyclone, the
pressure loss increases approximately as
the square of either the volumetric flow
rate (Q) or the inlet velocity (v,), and
directly as the density () of the gas.
Figure 2 shows the relationship
between inlet velocity (v,) and pressure
loss (&P) in an XQ Series Cyclone with
air at 70°F and 14.7 p.s.i.a.

FiG. 2
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Fractional Efficiency

Efficiency is expressed in percentage by

weight. In the Fractional or Particle Size

or Grade Efficiency (E;) Curve, the
independent variable is the Stokes

Equivalent Particle Diameter (D,),in

microns. The curve is a complex

exponential function of:

1. inlet velocity (v;) and absolute gas
viscosity (wg).

2. particle mass, particle size, shape and
surface roughness, usually measured
as terminal velocity, feet/sec., in still
air, and expressed as Stokes
Equivalent Diameters (D) in microns.

3. cyclone size and proportions (shape).

Figure 3 illustrates two cyclone fractional

efficiency curves. Each is for a single

cyclone. Both are pilotted at identical
conditions: gas fiow rates, densities and

FIG. 3

Lt 1 1
P il
CUMVE "a”

N

[ y Cueve

’

WA ACFM
s
27y

ReJjow.
12029 1 W* Bes. (EASEYR.-eax.

B
k2o

E,. % COLLECTION EFPICIENCY BY WEIOHT
B
a

123488788 NROUEBETEIERRIROMNIE
8y, STOKES EOUNALENT DIANETERE, MCROME

absolute viscosities are eguai, as are
cyclone pressure drops and particie
density for both cyclones. Curve “a" is for
an XQ120 cyclone, and Curve “b" is for an
XQ465.

Manual calculation of a fractional
efficiency curve for just a single case is a
complex and tedious problem, even for an
experienced engineer. Fisher-Klosterman,
however, has reduced this task to
simplicity itself by the use of the digital
computer. To determine a fractional
efficiency curve, the foliowing data are
required:

* Volumetric gas flow rate, A.C.F.M., Q
+ Gas density, Ibs/cu. ft., A,
= Gas absolute viscosity, Ibs.

(mass)/ft.—sec., u,

» Particie specific gravity (dimensionless),

or true particle density, gms/c.c., A,
if gas density and viscosity are not
known, the gas analysis plus its
temperature and pressure should be
specified. Also, to aid in the selection of
the best and most economical cyclone for
your needs, either or both of the following
should be specified:

+ Maximum pressure drop, inches w.c.

« Desired efficiency at some specified
particle size.

Helpful, but not mandatory, the following

data should be furnished if available:

= Dust fineness, typically expressed as %
by weight finer than 1.5 microns

« Inlet dust loading, grains/A.C.F.

With this information, our expenienced

application engineers can provide

complete computer-caiculated fractional

efficiency curves in a matter of minutes.

Total Efficiency

Total Collection Efficiency (E,)is defined as
the percent by weight of the gas-borne
particulate separated by the cyclone. To
calculate Total Efficiency, not only must
the Fractional Efficiency curve of the
cyclone be known, but also the size
distribution of the particulate.

The independent variable in the particie
size distribution shouid be Stokes
Equivaient Diameters, usually expressed
in microns (one-millionth of a meter). This
is a hypothetical aerodynamic diameter
which accounts for the size, shape, mass
and texture of the particle.

One word of caution: Cptical
techniques, screening, analylical
instrumentation which measures particle
size by determining the amount of liquid
a particle dispiaces and other non-
standardized methods do not give data
which can be used with any degree of
confidence or accuracy in calculating
cycione performance. If you have any
doubts about your data, you should utilize
our laboratory services. (See page 3).

The dependent variable in the Particle
Size Distribution is generally expressed
as "percent by weight finer” than a
specified Stokes Equivalent Diameter in
microns. Equally usable is data specifying
the percent by weight falling in the range
between two specified diameters.




. The calculation of Total Efficiency

@

Invoives the following steps:

« If it is not already in that form, convert
the Particle Size Distribution to a
cumulative % by weight finer than any
specified diameter.

~ Find the derivative of the Particle Size
Distribution.

« Muitiply the derivative by the Cycione
Fractional Efficiency Curve.

« Integrate the resulting product from zero
particle diameter to infinity to find Total
Caollection Efficiency.

Although the above process sounds
straightforward, the product to be
integrated does not. in fact, have a
rational infegral. The problem must
therefore be soived by one of three
techniques:

» Graphical methods, or;

» Express the product as an infinite series
which can be integrated term by term,
or;

= Find the integral of the product by
Numerical Calculus. .

The latter method lends itself ideally to -

Table 1

FIG. 4

Cyclone X0465 X0405 X0340 X0240 XQ170 XQ120
Famuty

Kk 1254.27 1069 9 522 120 741378 621 110 543 522

The approximate Total Collection Efficiency
is calculated by:
£, = 100.0 —f,.
where £, = Approximate Total Collection
Efficiency, % by weight.
f. = The percent finer by weight, in
the Particle Size Distribution at
the Average Limit Particle Size.

Examples of Cyclone Calculations

Exampie #1
Given:

Q=6.800 A.C.FM.
Gas = Air at 460° F. and 14.7 p.s.i.a.

Ag = 0.036 Ibs./cu. ft.
e = 1.76 x 1075 |bs. (mass)/ftt—sec.
Specifications:

v, = 70. f.p.s., maximum
OP = 3.0.in. w.c., maximum

sold oV ASSEARS Bo fpg
«*Talculations:

the digital computer. Given the same data 1. From Figure 1, smallest single cyclonn%_ &

as outlined for the computation of the

Fractional Efficiency Curve (see page 8),

plus the Particle Size Distribution, we can

calculate and report Total Collection

Efficiency to you in just a few minutes.
However, in many cases, you may wish

to make an approximate calculation of

Total Collection Efficiency yourself. A

method for doing so involves the use of

an "Average Limit Particle,” and its use
permits you to examine the consequences
of varying both the type of cycione and
the number in parallel that you are
considering. You must be aware that this
method is only an approximation. its
accuracy decreases in two cases:

s When the particie size distribution is
very narrow. Much more accurate
results are obtained if the distribution
ranges, for exampie, between 1.0 and
100.0 microns than if all particles fall
between 1.0 and 10.0 microns.

« The lower the Total Collection Efficiency
(the finer the particulate), the lower the
accuracy of this method.

The Average Limit Particle size is

caiculated by:

D N
Vi xQ
where D, = Average Limit Particie,
microns.

e = Absolute viscosity of gas, Ibs.
(mass)/ft.—sec.

N = Cyclone size.

Aq = Pariculate specific gravity, or
frue particle density,
grams/c.c.

Q = Volumetric gas flow rate,
A.CFM.

k, @ constant, is given in Table 1 for each
family of cyclones in the XQ Series.

atv, = 70. f.p.s. is SIZE 22. o8 £,

2. Allowable maximum pressure drop at
specified conditions must be corrected
1o the gas density of air at 70°F. and
14.7 p.s.i.a., 0.075 bsJjcu. ft. APy =
0.075 x 3.0/0.036 = 6.25 in. w.c.

3. From Figure 2, at AP e = 6.25 in.
w.c., v, = 53. f.p.s. The cycione will
have to be resized 1o this inlet velocity.

4. Returning to Figure 1, smallest single -
cycione at v, 53. {.p.s. is SIZE 25. _:r;:':;:
Example #2 Y
Given:

Q= 12,500 A.C.FM.
A, = 0.075 Ibsjcu. fL
e = 1.2029 x 107%° lbs.
(mass)/ft.—sec.
Particle Size Distribution:
See Figure 4.

Specifications:

Required Total Efficiency by weight,
g = 86.5%

Maximum allowable pressure drop,
AP = 7.5in. wc.

Maximum allowable inlet velocity,

v, = 55 Lps.

Caiculations:

1. Assume cyclone will be type XQ340

2. From Figure 1 atv, = 55 f.p.s,, Size =
33

3. From Figure 2 aty, = 55f.p.s., AP =
6.8 in. w.c.

4. From Table 1, k = 923.120

o) T

3.15 x 12500
= 3.06
6. From Figure 4, f, = 7.1

7. By equation (2), g, = 100.0 ~71
= 92.9%
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A typical XQ Series Model Number
and What it Means
XQ465-20-2-CR1
A B C D

— ‘T.:Mj ik

A. “XQ" plus a 3-digit number designates
the family of the cyclone.

B. =" plus a number designates the
cyclone size which equais the height
of the cyclone inlet in inches. This may
be a 1- or 2-digit number, or a decimal.

C. =" plus an integer indicates the
number of cyclones in parallel that
make up the complete collection
system.

D. =-" plus a special suffix designates
special construction features. Some
examples are:

PV = Pressure Vessel

CR1 = 1-inch Castable Refractory
Lining

CR2 = 2-Inch Castable Refractory
Lining

RB3 = 3-inch Refractory Brick Lining
RBY = 9-Inch Refractory Brick Lining
C.5 = %-Inch Alumina Ceramic Tile
Lining
= 1-Inch Alumina Ceramic Tile
Lining
Use the above information when
specifying your XQ Senes Cycione. In
addition, orders shouid specify separately:
Material(s) of Construction
or (if Fisher-Klosterman s to determine
the matenals) special construction
considerations such as high abrasion or
corrosive conditions.

C1

Special Construction Features, such
as:
Break-Apart Construction for instaliations
requiring cleaning and maintenance.
Externaily Repiaceabile Wear
Plates/Sections or special linings for
highly abrasive dusts.
Access Doors (not recommended for the
active portion of the cycione when
collection performance is critical).
Expiosion Reliefs for use with expiosive
dusts.

Plus a variety of other features
demanded by the individual cyclone’s
application.
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A BEST AVAILABLE COPY
XQ Series Single Cyclone

g NO:[ES: -,« L
.-Y; Find Dimensions of Sizes not shown
by Linear Interpolation or Extrapolation.
_2._Dimensions are in Inches. and are ap-
proximate. Certfied Installation Prints
will be furnished after receipt of order.

Cyclone A 10 1% 12%; 4% IT% 0% gl\g'?"' A 20%:.  22% | 2a% 29 6% 43
3 8 ™ 8 8%. 10 1%  13% 6 8 13%: 14% 15% 18% 19% 23
et c 4 . 4y 5h: 6% - 8% 10 ntet C 8% 9% 10% 13% 14% . 18
Height: o s 5 5: 6 -6 6 He?ght: 0 6 7 7 7 8 8
3in. E 2% 3he 3% 3'%he 4% 4K 6in. E 5% 6 6% % 8% 9%
it F g% 9 9% 10 "% 12% intet Foo12%  13n 14 6 18 20%
Width: G 3 3 3’ 4 4 4 Width: G 6 6 6 7 7 7
1% in. H 2 2 2. 2 3 3 3in. H 3 4 4 5 5 6
clone A 13 15 6% 19%% 28 27 clone A 23% 26 28 3% 42  49%
e 8 9w 10w 1 2% 15 17% o B 15% 16% 18% 8% 2% 27
Cc 5% 6Va T 8% 1 13% C 10 11Ya 12% 13Va 17 21%
Lﬂ!: - D 6 6 6 6 77 "f‘“;;m_ D 7 7 7 8 8 9
4in. E 3% 4 4%, 4% 5% 6%s 7in E 6% 6'%s 7hs 8% 9% 1%
F 10 0% 1. 12 13% 15 F 14 14% 15% 18 20% 25%
et G 4 4 4 s 5 s . G 7T 7 7 8 9 9
2in. H 2 2 3 3 4 . 4 3% in. H o 4 4 4 5 6 8
Syclone A 7w 8% 20w, 24 8% 3% clone A 27 29% 32 4% 48 56
b B 1% 12%  19%. 15% 18% 19 Faad B % 19 2% 2% 26 3
c 7 Th 8% 1% 13% 4% c 1 13 Wy 5% 20 25
mt' D 6 6 6 : 7 7 8 :flue?tght: ) 7 7 8 8 9 10
sin E 4% She 6he T 8 o E  7The 7% B8k 9% 1% 12% Q
F 1" 2 12%" 14 16 18 F 15 16 17ve 19%2 24 28
et G s 5 s 6 8 6 et G 8 8 8 10 10 10
2%in. H 3 3 3 4 5 5 4in. H 4 5 5 6 7 9

"



BEST AVAILABLE COPY

/ g
A
S cl_one A 63 clone A
o B 3s Sere: B
? c 28% 28 c
9in. E 14% 25in. E
30 F
mt[h G 11 Inlet G
4w in. H 10 12% in. H
¢ clone A 76 ¢ clone A 53
b{H 20: .
n o e | ¥ c ‘
Inlet D 12 inlet 6] 1 ) L 3
Height: E 17% Hieignt: E 29% B1% . 36%  Lathe 47"
F 36 F 52 +ise 69% 79w  92%
Iniet, G 14 Intet G 29 28 36 ‘3 a7
s in. H 12 15in. H 18 19 3 iz 32
g &
Shor " A dem 50 s 64 90 clone A 134 173 205 243
Frad B .27  29% 3% 38 Hdan 53 e B 79 103 12 s
C 716% 19 =21%  27% A3 42 c 57 81 1100 123
e ot D .10 0 w100 1 A Inlet o) 16 CH -] 22
B E 412 12% 13 15% Heignt: E 3s% | 43he A9 ST
et F o g2e 25% 21 31 et F 60 . 80w Yeaw 109
Width: G F3 B a2 .8 Width: G 35 podiE ot
82 in. H :7 8 ® .10 18in. H
(S:Lclono A 74 Syclone A
e: , :
s c 'y “ c
Inlet D 12 Inlet o
Height: Height:
15 E 3 18% 43in. E
F t 35 F
Inlet G A 18 Inet G
Width: s Width:
TVain. H L 21%in. H
clone A 88 gclono A
( H H
18 8 52 51 B
C 39 C
m?gm- ») 13 Indet " D
18in. E s] 2% 51in. E
F Tl 42w | F
Iniet . G 21 mnm . G
9in. H " 25% in. H
¢ clone A 102 gzclono A
{ 4 .
c 45y et c
Injet o} 1 : D
Height: Height:
2?’3: E 5% 60in. §
F 48
Inlet G 25 Inlet G
Width: Width:
10% in. H 16 30in. H




BEST AVAILABLE COPY

XQ Series Dual Cyclone

: o I - N ] o T .
; FACE OF QUTLET —8
_ COLLQE.CTC)a OUTLET l-—
. FLANGE ’ ¢

3. Diménsion "K" is the Maximum =~ .-
Front-Back Depth of the Dust Hopper.

A 2% T84 1 99 A 83 .90 | 105 123 | 145
| B 0% 35% arw B 37w 3 4TH 54% 63V
SyGlore ¢ 26% Lzom) 3aw | Sylore ¢ 2% Wk ITh - 42w 4Th
9-2 ) 154 15 13-2 D I 17 217820 *201 20
Heignt: F 1 16 Heignt: F 4% 16 ‘16 i 17 +.18.% 19
9in. EEI 13n. CE e S
G SO 6 Z10 0% 0% 12 12 12
Injet H % 28 ) 30 Inlet H a3ty 31 . %! 37 39 a
Width: AP Width: LU . i
owin. J 3 T4 s 13% in. J a1} s0 !s2, 59 _66 . 75
K 6 19 7 2 K =17 . 18 19 21 24 ¢ 27
L o2 21 L 5 6 5 6 5§ 8
| 5 %
i 4 H : 1
A el 10 - ,75%1, 89 .104 § 122 A 95 104 : 122 142 | 167
vl B 3% 31% 33 4o 46w Sw | B 42% C 45W  S5W G2k 72w
She:'T C 2%, 2% 2% 32n . 3% 40% | she: c 37 -39 43 48w 5%
11-2 D .15 | 15 115 ] 17 18 152 O “w i 19 18! 2 .23 2
intet E 1B : 12 12.; 18 16 Inlet E 239§ 18 w7 23 3 1‘ 23
Heignt: Fosd 15 8 1 16 18 Heignt F 27 0 17 17| 18 19 20
" G S, 9% - S 10% 1 G SMw 1w .1 13 13 13w
Inlet Lo27 1 6 inlet H 35 | 38, 42 45
Width: H 25 ki 2 27 } 31 3 Width: - 35 i 35 + 38 2 S: 48
1% in. J 41 ; 43 46 ;. 51 65 15% in. J . 56 -~ 60 67 75 : 86 Q
K 15 | 16 11_;’3 19 24 K P19 J2a1i 023 2m; 30
L 3 4 a] a4 4 L s 8' 8 775 7

1



BEST AVAILABLE COPY

VAN :
: o
’ § s
* X X
A 146 A 403
8 66va B 177%e
Cyclone Cyclone
S|y20: c 52% Size: C 132'%¢
18-2 D 26 36-2 D 48
Inlet E 28 Inlat E 84
Height: Height:
18in. F 19 36 l?\ F 28
G 15 G 26
Iniet Inlet
Width: H S0 Wttn: H 113
18% in. J 79 36% in. J 197
K 27 K 64
L 10 L T 24
A 170 A 482 -
lone 8 76% Cyclone 8 ‘2124
c .
Size: c 60% Slyze: c . 159%
21-2 D 29 43-2 D . 57
Inlet E 3 Infet E .78
Height: F 20 Height: F .2
21in. G 16% 43in. G 302
'J“ﬁ'%t H 57 wet H 1135
th: dth:
21%in. J 91 43% in. J :234
) K 30 K .75
. L 12 L 30
! kS0
A 203 A , 416 %ss 571
) 92% B8 Io7%, : 189'%¢ 218% .251%
Cyclione Cyclone B R
Size: c 2% Slyze: c B32% | 147'% ; 188"
y T ,_
25-2 D 34 51-2 D ) 64 66
Inlet E 40 Infet E © 89 92
Height: Height: :.
25, F 22 51 in. F . 28 32
G 19 G : 34 35
Inlet Inlet :
Width: H 68 Width: H 136 158
25%e in J 107 51% in. J F212 275
K 34 K . 64 87
L 15 L - 37 38
A A 672
B ; B Y
clone i clone 295%
Size: c g Size: c 221
30-2 D i 60-2 D 4
:_r"lleth E i Inlet E 109
sight: . Height: F :
30in. F < GO'I?'I : 34
G j G . 40V
Inlet H : inlet H “
Width: ' Width: 186
Q{ 30%¢in J 4 60% in J _323
K : K 102
L L




BEST AVAILABLE COPY

XQ Series Quad Cyclone

) . - & ouTLeT A
R
i 2l
- - ke
, !
"CYCLONE i
ey I S : _ |
R Sl - o e b I
CYCLONE . — ;
- B T i I !
Ak ] - .
SLEy a2 : .
P g . . 3% —
(o '5; - }— 4 —- — 1 —e e e = - . -.:.;T'___F.-“ -—'—-——‘ [
EERcH B J
e . 2 - 12"
P = ) ; DA
b i
| {
CYCLONE B
P g L - ; -
1 ST M iy >_;—
' . i HOPPER ] . : o N
. FACE OF ) T . E- te— F—oi FACE OF INLET 1w - e
OUTLET FLANGE . | FLANGE . JuTLEm | e
e
NOTES: -, S L ] )
... 1. Find Dimensions of Sizes not shown - 2. Dimensions|are inlnches, and are ap- : .
N by Linear Interpolation or Extrapolation. proximate. (l:enified Instaligtion Prints .
. Sl will be furnished after receipt of order.
4

: , Cyclone
i A Size:
: : 13-4

Inlet
Height:
13in.

clone
e:

Inlet
Height:

9in.
{nlet
Width:
18%in.

g

114

Inlet
Width:
26% in.

1M1 119 139
48v
54% .
39% .
30

17
15
13
17
78
2
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Inlet
Height:
15in.

Injet
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Width:
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Width:
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C
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E
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G
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J
K
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BEST AVAILABLE COPY

R R
® §. & &
¥ N N
A A 1333 (388 452
o & koo 8 - 137hs ‘3,1%. 180%
S - 141%¢ '3 ¢ 16
18-4 D 36-4 0 1045 31;;% 132'%
Iniet o2 Inlet X A SR 108
Height: E 5 Height: g g; 28 28
18in. H 52 36 in, H 94 %6 ;g
J :29 J 61 %62 ° 64
Ieith: K e K 197 223 253
; L i L 65 768 73
3676 0. M : 72'%¢ in. M 28 i& 4
A F225 1 Cyclone A 397  462-. : 540
Szce|:° ne g i'gg::‘e ‘ggz;e §31_:= g 164'%¢ 187% ~ 215''s
i o 168'h¢ $183% - 202%
214 D g%i Trhe 0 12a% H39'%, 150%
55 5. 94 3110 - 129
:-rl‘.l;tm' F B2 22 Inlet F 2% e 13
A G #2575 29 Height: G 44 60 - 58
- 'j t_;sag gg 43in. pj 110 ;gtz’ 114
- 75 76 78
Inlet . K 432 .2 150 Inlet K 233 264 301
gth: L 3751 40 Width: L 76 82 . ' 88
4Zhein. 19K 24 87hin. M 30 R a9
A A Ly 472 548 638
gz:l_one 8 gz‘:':"" B Y 193% 221'%he 2541
254’ ¢ 514 c . 199% 217 239%
) D . 147'%,.X166%  188%
inlet E Inlet E P30 -
Height: G Height: G -
.) 25in. H 51in. H
J J
inlet Inlet
Width: B Width: K
50% in. M 103% in. M
A A
Cyclone Cyclone
S|ZO: g sle: g
30-4 S 60-4 0
inlet ’E: inlet ’E:
goeoi%ht: G !ggli%ht G
) H ' H
J J
wan K wam K
. th:
60% in. " 121%in. L
Table 2
Standard Material Thicknesses (See Note 1)
Maximum Cycione Size (See Note 2)
U.S.S. NOTES:
GAUGE INCHES XQ465 XQ405 XQ340 XQ240 XQ170  XQ120 1. Any thickness of material in all carbon
16 0598 36 33 30 25 2n 18 :Iteel,. alloy ?1:1 stainless stteel, high nickel,
W ow s w3 » m @ dmeum e sovierons sloyss
12 1046 62 57 52 44 a7 3 al eq Y operating
10 1345 80 74 67 57 48 40 conditions.
e R .1875 12 103 o4 29 P 55 2. The above sizes will withstand —15 in.
WR 2500 149 137 125 105 89 75 ;;xsgzz'memﬂofﬁ‘x;& :
Q, %R 3750 224 206 188 158 a3 112 ualtty )
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Table 3
. inatalied Weights of Single Cyclones (See Note 1)
CYCLONE XQ465 XQ405 X0Q340 XQ240 XQ170 XQ120
SIZE THK, LBS. THK. LBs. THK. LBS. THK. LBS. THK. LBes. THK. LBS.
3 .0598 5 .0598 6 .0598 7 .0598 9 0598 12 0598 16
4 0598 8 .0598 10 .0598 1 .0598 15 0598 21 .0598 29
S 0598 13 0598 15 0508 18 0598 24 0598 3 0598 45
6 0598 19 .0598 2 .0598 26 .0598 35 0598 47 .0598 85
7 0598 25 .0598 30 .0588 35 .0598 47 .0598 64 0598 88
9 .0598 42 .0588 50 0598 58 0598 78 .0598 105 .0598 145
1" 0598 63 0598 75 .0598 86 .0598 115 .0598 160 .0598 220
13 .0588 88 .0588 105 .0598 120 0598 165 .0598 220 .0588 305
16 .0598 135 .0598 155 .0598 180 .0598 245 0598 335 0598 460
20 0598 205 .0598 245 .0598 285 .0598 385 .0598 525 0747 800
24 .0598 300 .0588 355 .0598 410 .0598 §55 0747 945 1048 1800
29 0598 435 .0598 518 .0598 600 0747 1000 1046 1950 1048 2650
36 .0598 670 .0747 1000 0747 1150 1046 2200 1046 2950 1345 5250
44 0747 1250 1046 2100 .1046 2410 .1046 3250 1345 §700 1875 10,700
54 .1046 2650 .1046 3150 1345 4750 1345 6350 .1875 11,700 1875 16,100
66 .1345 5100 1345 6000 1345 6950 .1875 12,900 1875 17,500 2500 32,000
76 1345 68750 .1875 10,900 1875 12,600 .1875 17,000 .2500 30,900 3750 63,600
81 .1875 10,400 .1875 12,300 .1875 14,300 .2500 25,800 .2500 35,100 3750 72,300
NOTES: Wian, the tabulated weight for the 3. For DUAL cyclones, including dust
1. Weights are based on commercial XQ cyclone family being considered. hopper and inlet and outlet manifolds,
quality hot rolled steel. calculate W as in Note 2. Then, find the
2. For sizes and/or thicknesses not B. Calculate the weight, W, by total weight, Wi;o,) by
shown, use the following procedure: Wiag Xt N2 Wion = 3.708 X W,
A. Select the nearest size, Ny, and W= X ANty " 4, For QUAD cyclones, the procedure is as

tab) .
find tus. the tabulated thickness and where t = desired thickness, inches in Note 3 EXCEPT Wy, = 8.207 X W.
N = desired cyclone size.

Table 4 Table 5

Shipping Limitations English To Metric Conversions

The foliowing are the largest si_zes of : Muttipty To Convert to

single cyclones that can be shipped English Units By Metric Units

completely pre-assembled. Larger sizes Dimensions Inches 2.540 em.

will, in all cases, require knockdown (K.D.) :

ion fi d for bolted field Weights Pounds 0.454 kg.

construction flanged for bolted fieX Volumetric Flow Rate  C.FM. 4.720 x 10°* MY/sec.

assembly. Depending on routing, in some Veloci FUSec 0.308 W

states the maximum sizes will be even locity : - sec.

smaller. Pressure Drop Inches—Water 1.863 mm-—Mercury

XQ465—87 XQ240-—-67 Density Lbs./Cu. Ft. 0.160 g/cc

XQ405-82 XQ170-58 Absolute Viscosity Lbs. (Mass)/FL.—Sec.  1488.2 Centipoise

XQ340-77 xXQ120-51 Temperature One (1) Degree F 0.555 One (1) Degree C
Pressure PS.l. 51.714 mm-—Mercury
Dust Loading Grains/Cu. Ft. 229 x 107? kg/M?

{k Fisher-Klosterman, Inc.

P.O. Box 11190, Station H
Louisville, Kentucky 40211
(502) 776-1505
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Part 1: Supplemental Information

Description of Process
Champion International Corporation is proposing to construct a pine

wood chip thickness screening system at its Pensacola facility,
located in Cantonment, Escambia County, Florida. The new thickness
screening system will replace an existing oversized chip screen
system which classifies chips according to length rather than
thickness. The effect of this project will be to increase chip quality to
existing chip digesters and therefore will enhance pulp quality to the
bleach plant and paper machines. The project objective will not
increase production or throughput and will have no effect on any other
mill equipment emissions.

System Design
The proposed pine wood chip thickness screening system will consist
of the following equipment:

1 Primary Disc Screen

1 Secondary Disc Screen

« 1 Air Density Separator Rotary Feeder

« 1 Air Density Separator Cyclone and Blower
2 Chip Slicers

2 Gyratory Fines Screens

1 Fines Blower and Separator Cyclone

The existing system to be replaced consists of the following
equipment:

« 2 - Chip Screens
» 1 - #2 Oversized Chip Re-Chipper
1 - #2 Cyclone Separator

Figures One and Two in Part lll of this Supplement are process flow
sheets illustrating the proposed and existing systems.

Wood Usage

Installation of the chip thickness screening system to replace
ccmponents of the existing oversized chip screening system will
improve chip quality to the pulp digesters but not increase chip
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throughput. The difference between wood throughput of 1988 compared
to post construction tabulated in Table One is actual usage in 1988
versus mill design usage. The wood throughput of 1987 is not
compared due to 1986 and 1987 mill conversion startup affects.

Emissions

Emissions associated with the installation of the pine wood chip
thickness screening system emanate from two new point sources and
one existing point source as shown in Figures One and Two and
~tabulated in Table One. The two new point sources are a fines
“airveyor” high efficiency cyclone separator (shown in Figure Two as
~ block L) and an Air Density Separator cyclone (shown in Figure Two as
block G). The net increase in point source total particulate emissions
resulting from the installation is +2.0 tons per year. Because no

.~ external woodyard modifications are taking place associated with this
" project fugitive emissions are expected to at least remain the same.
Any new or altered conveyor systems will be fitted with covers.

Contemporaneous changes since the 1986 mill conversion project were

noted in the construction permit No. AC 17-113551. Table one is based

on Table Il of that permit which is attached in Part lll. When added to N
contemporaneous changes, net emissions are -8.7 tons per year. These "3
are well below the PM10 (Particulate Matter less than 10 microns in

size) and TSP (Total Suspended Particulate) PSD (Prevention of

Significant Deterioration) significance levels of 15 and 25 tons per

year, respectively.

Emissions Control Devices

Fugitive emissions are controlled by covers on all belt conveyors. {:I'_WQ
high efficiency cyclone separators are included in the installation
(Shown in Figure One). Manufacturer efficiency curves (enclosed) with
mill chip classifications were used to rate cyclone separation
efficiencies.

The stack of the induced draft fan for the Air Density Separator
cyclone is approximately 70 feet in height, and is 1.5 feet in diameter.
The air flow rate is 12,000 ACFM maximum, and is at ambient
temperatures and water vapor content. The fines cyclone has its own
vent in the top.




Part 1l: Airborne Contaminants Emiited Data and

Calculations
Table One: Pensacola Mill Pine Chip Thickness Screening

System Installation Data

(Tons/Year)
Chip Supply
1988 Usage 1,100,000
Mill Design 1,200,000
PM10 Emissions:
Proposed 0.8
Present 0.1
Net PM10 0.7
Net TSP Emissions:
Proposed 2.2
Present 0.2
Net TSP 2.0
Contemporaneous:
Present -10.7
Proposed Increase 2.0
Net -8.7

Calculations:

The flowsheets include recycle loops that were calculated by iteration
using the following equations with reference to the respective
flowsheets.

Constants:

Scrubber Efficiencies:

Where Particulate Matter > 10u the cyclone separation efficiency at
99.5%: Therefore X = 0.995

Particulate Matter < 10u the cyclone separation efficiency at 95%;
Therefore Y = 0.95
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Particulate Classification:

0.13% of Fines are Particulate Matter greater than 10 microns in size
but less than 200 microns; Therefore Z =0.0013

0.01% of Fines are Particulate Matter less than 10 microns in size;
Therefore V = 0.0001

Calculations and Derivations For Figure One

-+

*

o
-~

*

OOQTI

A
B
B -
D

MmO O W
il
o

E+C

Therefore:

G>10pu=F*01*Z*(1-X)
Ge<10p=F*01*V*(1-Y)

And:
H=D-E-G
K=H-1
[=H™*0.1 B
L=K

J=1

Calculations and Derivations For Figure Two

A+D
=B "*0.01
C

DOED

Therefore:

E>10u=D*01"Z"(1-X)
E<10u=D*01*V~*(1-Y)
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And:

F=B-C-E
G=F"*0.15
Therefore:

H>10u =G *0.0005 * (1-X)
H<10u=G *0.00001 *(1-Y)

And:

I=G-H

J=1

K<F-L-H "

L=(F+J)*01  siceesr someor 705

M=L-O (4C<6(L4M/'/5 S Ll ﬁ GH;E.CkEﬁ
N=K

Therefore:

O>10u=L*Z*(1-X)
O<10u=L*V*(1-Y)

Finally:

P=O+H+E

SHoa FHISE forpr s CHERE ColERED ,p Irerons

, A2t (38 FlySrq LARE LD luaz, YA

T =
STHER rxe, #/V_f;”fj TC BE LrEy o conreoe

Lo 6 L
72’9‘5 &'(2-7(5,';_7'//‘/)’/
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Part Ill: Appended Diagrams and Data

- Mill Location Plot Plan
- Affected Facility Plot Plan
» Process Flow Diagrams

« Calculations Basis Literature and Data
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Figure One: Existing Pine Wood Oversized Chip Screening System
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Figure Two: Proposed Pihe Wood Chip Thickness Screening System
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Tertiary Chip - Fines
Chip Accepts D Screens
Screens ©1,061,999.5 179,999.5
C : 1,200,000.0 T/Y T/Y
#1 Oversized T/Y
Re-chipper
12121.2
T/Y L
_ Fines
/ Cyclone
N 137,999.9
Chip - T/Y
Storage
1,061,999.5 M
T/Y Bark
Pile R
137,998.4
, T/Y 4
Scrubber Efficiencies: o
Particulate Matter > 10p separated at 99.5% X = 0.995 Particulate
Particulate Matter < 10p separated at 95% Y =095 Emission :
. 0.9 >10
Particulate Classification: 0.7 <10
Particulate Matter > 10p ='0.13% of Fines Z = 0.0013 T/Y
Particulate Matter < 10u = 0.01% of Fines 4 = 0.0001
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Zhampion imernationat Cerporaton

To: Date:

Peter Muehlemann April 6, 1989

From: Subject:

Eric Johnson Pine Fines Classification
FTM-498

Shown below is a table summarizing the classification of the
Pensacola mill pine wood fines. A sample of the fines
material retained on a 3/64 inch Tyler screen from Bill
Dorman’s work dated March 10, 1989 (report #1513001) was
further classified on a Tyler screen classifier.

In summary, the fines classification results are as follows:

% of Total
Pine Wood Fines . . . Are Greater Than . . . Less Than
18.3 641"
21.0 4795 u 6410 u
39.3 2403 u 4795 u
5.6 2018 u 2403 u
7.5 1203 u 2018 u
7.72 300 u 1203 u
0.44 212 u 300 u
0.13 . 75 u 212 u
0.009 38 u 75 u
6.0 x 107° ‘ - | 38 u
u = micron

Eric Johnson

EJJ/hs

cec: David Arceneaux
Bill Dorman
*Paul Johnson
Buddy Rhodes
Bob Romnes
Bernie Shoemoe
Willie Tims
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sTATE OF FLORIDA AC | 1-10H4YS Lrept# 117673
DEPARTMENT OF ENVIRONMENTAL REGULATION

1

wM-*hq,
808 GRAHAM
TWIN TOWERS OFFICE BUILDING GOVERNCR
2600 8LAIR STONE ROAD ,i ‘ V
TALLAHASSEE, FLORIDA 32301 VICTORIA J. TSCHINKEL
SECRETARY

s\4 ) ﬂ}ﬁ”,gl )
W
i A L

APPLICATION TO OPERATE/CONSTRUCT AIR POLtﬂEﬁFNBiﬁjnﬁES

SOURCZ TYPE: Major [ 1 Newd [X) Existingl ...

APPLICATION TYPE: ()] Construction [ ] Operstisn [ ] Modification f‘ij. -

> ' k3 - LT f— X - -~
coMpaNY NAME: Champion International Corporation COUNTY: ,c b a -
Icdentify the specific emission point souch(s) addressed in this applicntian {i.s, Lime

Kiln No., 4 with Venturi Scrubber; Psaking Unit No. 2, Gas Fired) Re-chinper Mill

SOURCE LOCATION: Streec_ State Road 184 at U. S. 29 city Canteonment
UTM: Easst 1,111,700 North 596,100
thivtude 30 ° 36 4 30 N Longi tude 87 -] 19 ] 3O wy

APPLICANT NAME AND TITLE: Champion International Corporation

APPLICANT ADDRESS: P, 0. Box 87, Cantonment, Florida

SECTION I: STATEMENTS BY APPLICANT AND ENGINEER
A, APPLICANT

I am the undersigned owner or authorized representative® of Chamnior

-

I certify that the statements made in this application for a CoOnstruction

permit ars true, correct and complete to the best of ay knowledge and belisf, Further,
I agree to mainctain and operate the pollution control source and pollution control
facilities in such a manner as to comply with the provision of Chaptsr 403, Florida
Statutes, and all the rules and regulations of the department and revisions thereof, I
also understanag that a permit, if granted by the department, will bes non-transferabls
and I will promptly notify the department upon sale or legal transfer of the peraitted
estagblishment,

*Attach letter of authorization Signed: L;>£Q§La~k (:§:gCN~VVQLV\

1/i11iam C. Bannan, \'P/Onerations Manaaer
Name and Title (Please Type)

Dates_4/14/3°C Telephons No.(C04) C£3-2121

3. PROFESSIONAL ENGINEER REGISTERED IN FLORIDA (where requizsd by Chapter 471, F.S5.)

This is to certify that the enginesring features of this pollution control project havse
been designed/examined by me and found to bts in conformity with mocdern engineering
principles applicable to the tresatment and disposal of pollutants characterized in the
permit applicatian, There is reaasnable asasurance, in my professignal judgment, that

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

JER Form 17-1.202(1)
Effective Jctober 31, 1982 Page 1 of 12

Protecting Florida and Your Quality of Lire



the pollution control facilities, when properly maintained and operated, will discharge
san effluent that complies with all applicable statutes of the State of Florids and the
rules and regulations of the depsrtment. It is also asgreed that the undersigned will
furnish, if suthorized by the owner, the applicant a set of instructions for the proper
maintenance and oparation of the pollution control facilitie; an i,f applicsble,

pollution sources.
Y ‘., - Siqnedﬁgw
i . ..; !

Daniel B. Smith, P.E.

Naae (Plesss Type)

Baskerville Donovan Engineers. Inc.
Company Name (Plesse Type)

316 South Baylen  Suite 300 Pensacola 32501
Mailing Address (Please Type)

Florida.Regilttatioﬁ No.35¢33 Date: May 2, 1989  1o1ephons Na. 904-438-9661

SECTION II: chERAL PROJECT INFORMATION
A
A. Describe the nature and extent of the project. Refer to pollution control equipaent,
and expected improvements in source performance as 8 result of installation. State
whather the project will result in full compliance. Attach additional sheet if
necessary.

Installation of a Pine Chip Thickness Screening System to separate and reorocess

oversized chips. (see attached supplement)

B. Schedule of project covered in this application (Construction Permit Application Only)

Start of Construction _tay, 1989 Completion of Construction October, 1989

C. Costs of pollution control system(s): (Note: Show breakdown of estimated costs anly
" for individual components/units of the project serving pollution control purposes.
Information on sctual costs shall be furnished with the application for operation
peramit.) :

Rir Density Separator Cyclone - $10,000

Ajr-VYevor Cvclone - $10,000
Conveyor Covers - $17,500

D. Indicste any previous DER permits, orders and notices sssociated with the emission
point, including permit issuance and expiration dates.

Construction Permit Application No. AC17-113551
Operating Permit No. AC17-145671

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



E. Requesated permitted equipment operating time: hra/day 24 ; days/wk 7

N ,
if power plant, hrs/yr N/A ; 1f ssasonal, describe: N/R

(292
wks/yr__ &

F. If this is a new source or major madification,

(Yes or Na)

1.

Is this source in a non-attainment area for a particular pollutant?
a. If yea, has "offset" been applied?
b. If yes, has "Lowest Achievable Emission Rate"” been applied?

¢, If yes, list non-attainment pollutants.

answer the following questions.

No

Does best available control technoloqy (SACT) apply to this source?
If yes, see Section VI.

Does the State "Prevention of Significant Deterioriatian™ (PSD)
requirement apply to this source? If yes, see Sactions VI and VII.

Do "Standards of Performance for New Stationary Sources™ (NSPS)
apply to this source?

Do "National Emission Standards for Hazardous Air Pollutants™
(NESHAP) apply to this saurce?

"Reasonably Available Contraol Tachnolagy"™ (RACT) requirements apply
this source?

a. If yes, for what pollutants?

No

No

No

No

No

b. If yes, in addition to the information required in this form,
any information requested in Rule 17-2.650 must be submitted.

Attach all supportive information related to any answer of "Yes". Attach
cation for any answer of "No" that might be caonsidered questionable.

GER fForm 17-1.202(1)
Sffective October 31, 1982 Page 3 of 12

any justifi-



SECTION III: AIR POLLUTION SOURCES & CONTROL DEVICES (Other than Incinerators)

A. Raw Materials and Chemicals Used in your Process, if applicable: See Attached Squ]ement

Contaminants Utilization
Description Type % Wt Rate - lbs/hr Relate to Flow Diagram

8. Process Rate, if applicable: (See Section v, Item 1) See Attached Supplement

1. Total Process Input Rate (lbs/hr):

2. Product Weight (lbs/hr):

T. Airborne Contaminants Emitted: (Information in this table must be submitted for each
emission point, use additional sheets as necessary)

- Allowed?
Emissioni Emission Allowable> Potential® Relats
Name of Rate per Emission Emission to Flow
Contaminant Maximum Actual Rule lbs/hr lbs/yr T/yr Diagram
1bs/hr T/yr 17-2

lsee Section V, Item 2.

2Reference applicable emission standards and units {e.g. Rule 17-2.600(5)(b)2. Table II,
€. (1) - 0.1 pounds per million BTU heat input) )

3Calculated from operating rate and applicable standard.

AEmission, if source cperated without control (See Section V, Item 3).

DER Form 17-1.202(1)
Effective November 30, 1982 Page 4 of 12



J. Control Devices: (See Sectian ¥, Item 4) See Attached Supplement

Range of Particles Basis for
Name and Type Contaminant Efficiency , Size Collected Efficiency
(Model & Serial No.) (in microns) (Section Vv
(If applicable) Item 5)
E. Ffuels Not Apnlicable
Consumption#*
Type (8e Specific) Maximum Heat Input
avg/hr max./hr (MMBTU/hr)

*ynits: Natural Gas--MMCF/hr; Fuel Oils--galleons/hr; Cocal, wood, refuse, other--lbs/hr.

-

Fuel Anal}sis:

Percent Sulfur: Percent Ash:
Density: 1bs/gal Typical Percent Nitrogen:
Heat Capacity: 8TU/1b 8TU/gal

Gther Fuel Contaminants (which may cause air pollution):

F. [f applicable, indicate the percent of fuel used for space heating. N/A

Annual Average Maximum

G. Indicate liquid or solid wastes generated and method of disposal.

811 liouid and solid waste generated will be returned to the nrocess or treated in

the mill's treatment plant before-discharge .fo Eleven Mile Creek.

DER Form 17-1,202(1)
Effective November 30, 1982 Page 5 of 12



See Attached Suppnlement )
H. Emission Stack Geometry and Flow Characteristics (Provide data for each stack):

Stack Height: : . ft. Stack Diameter: . Ft.

Gas Flow Rate: ACFM DSCFM Gas Exit Temperature: °F,
Water Vapor Content: % Velocity: FPS

SECTION IV¥: INCINERATOR INFORMATION
Not Apnlicable

Type of Type 0 Type I | Type II Typs IIIl Type 1V J Type V J Typa VI
Waste (Plastics) (Rubbish)| (Refuae)| (Garbage)| (Pathologd (Lig.& Gas{ (Solid By-prod.)
ical) By-prod. )

Actual
lb/hr
Inciner-
ated

Uncon-
trolled
(ibs/hr)

Jescription of Waste

Total Weight Incinergted (lbs/hr) Design Capacity (lbs/hr)

Approximate Number of Hours of Operation per day day/wk wks/yr.

Manufacturer

Date Constructed Madel Na.

Volume Heat Release Fuel Temperature
()3 (8TU/hr) Type BTU/nT (°F)

Primary Chamber

Secondary Chamber

Stack Height: fFt. Stack Diamter: Stack Temp.

Gas Flow Rate: ACFM : DSCFM* Vvelocity: FPS

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

Type of pollution control device: [ ] Cyclone [ ] Wet Scrubber [ ] Afterburner

[ ] Other (specify)

DER Form 17-1.202(1)
Effective November 30, 1982 Page 6 of 12



8rief description of operating characteristics of control devices:

Ultimate disposal of any affluent other than that emitted from the stack (scrubber water,
ash, aetc.):

NOTE: Items 2, 3, 4, 6, 7, 8, and 10 in Sectiaon Y must be included where applicable.

SECTION Y: SUPPLEMENTAL REQUIREMENTS (See Attached Supnlement)
Please provide the fallawing supplements whare raquirad for this applicétion.

1. Tgtal process input rate 3gnd product weight -- show derivation [Rule 17-2.100(127)]
See pages 4 and %, and figures one and -two. ,

). Ta a construction applicatian, attach basis of emission estimate (e.g., design calcula-
tions, design drawings, pertinent manufacturer's test data, etc.) and attach proposed
methods (e.g., FR Part 40 Methods 1, 2, 3, 4, 5) to shaow proof of compliance with ap-
plicable standards, To an oaperation application, attach test results or methods used
to show proof of compliancae. Information provided when applying for an operation per-
mit ftom a consTruction permit shall be indicative of the time at whicihn the test was

made, .
See pages 4, 5, and figures one and two.
3. Attach basis of potential discharge (e.g., emission Factor, that is, AP42 test).
See appended test data and manufacturer's data. ‘ _

4. 'With canstruction permit application, include design details for all air pollution con-
trol systems (e.g., for baghouse include cloth to air rvatio; for scrubber include
cross-sectiaon sketch, design pressure drep, etc.) ’

See appended manufacturer's data.

5. With construction permit application, attach derivation of control device(s) effician-

cy. Include test or design data. 1Items 2, 3 and 5 should be consistent: actual emis-

ions = potential (l-efficleney). qee pages 4, 5, and figures one and two.

6. An 8 1/2" x 11" flow diagram which will, without revealing trade secrets, identify the
individual operations and/or processes. [ndicate where raw materials enter, where sol-
id and liquid waste exit, where gaseous emissions and/or airborne particles are evolved
and where finished products are obtained. ggpe figures one and two.

7. An 8 1/2" x 11" plat plan ahowing the location of the establishment, and paints of air-
borne emissions, in relation to the surrounding area, residences and other permanent
structures and roadways {(Zxample: Copy of relavant portian of USGS topographic map).
See Part IIT in supplement.

8. An 8 1/2" x 11" plaot plan of facility showing the location of manufacturing processes
and outlets for airborne emissions. Relata all flows to the flow diagram.

See Part IIT in supplement.
ER Form 17-1.202(1)
Effactive November 30, 1982 Page 7 of 12



The appropriate application fee in accordance Qith Rule 17-4.05. The check should be

F.
made payable to the Department of Environmental Regulation.

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

SECTION YI: BEST AVAILABLE CONTROL TEcHworogy (Not Applicable)

A. Are standards of performance for new stationary soufces pursuant to 40 C.F.R. Part &0

applicable to the source?
[ 1 Yes [ ] No
Contsminant Rate or Concentration
B. Has EPA declared the best available control technology for this class of sources (If
yes, attach capy)
{ ] Yes [ ] No
Contaminant Rate or Concentration
C. What emission levels do you propose as best available control technology?
Contaminant Rate or Concentration
0. Describe the existing control and trestment technology (if any).

l. Control Device/System: 2. QOperating Principles:

3. Efficiency:* 4, Capital Costs:

‘Explain method of determining

DER Form 17-1,202(1)
Effective November 30, 1982 Page 8 of 12



5. Useful Life: 6. 0Operating Costs:
7. E&Energy: ' 8. Maintenance Cost:
9. Emissions:

Coantaminant Rate or Concentration

10. Stack Parameters

a. Height: ft. b. Diameter: ft.
c. Flow Rate: ACFM d. Temperatura: oF,
@a. Velocity: FPS

E. Describe the control and treatment technology available (A3 many typaes as applicable,
use additional pagss if necsssary).

l.

a. Control Device: b. (QOperating Principles:
c. Efficiency:l d. Capital Cost:

e. Ussful Life: f. (Qperating Cost:

g. Energy:z h., Maintenance Cost:

i. Availaoility of construction materials and process chemicals:
j. Applicability to manufacturing processes:

<. Ability to construct with control device, install in available space, and gperate
within propased levels:

2.

a. Control Device: 5. Operating Principles:
c. EFFiciency:l d. Capital Cost:

e, Useful Life: " f. GQperating Cosﬁ:

g. Energy:z : h. Maintenance Cost:

i. Availability of canstruction ma;erials and process chemicals:
lExplain method of determining afficiency.

ZEnergy ts be reportad in units of alectrical power - KAH design rate.

DER Farm 17-1.202(1)
Effective Novamber 30, 1982 Page 9 of 12



j. Applicability to manufacturing processes:

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

3.

a. Control Device: b. Operating Principles:
c. Efficiency:l d. Capital Cost:

e. Useful Life: f. Operating Cost:

g. Energy:z h., Maintenance Cost:

i. Availability of construction materials and process chemicals:
j. Applicability to manufacturing processes:

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

4.

a. Control Device: b. 0Operating Principles:
c. Efficiency:l d. Capital Coats:

e. Useful Life: f. Operating Cost:

g. Energy:z h. Maintenance Cost:

i. Availability of construction materials and process chemicals:
j. Applicability to manufacturing processes:

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

F. Describe the control technology selected:

1. Control Devica: 2. Efflciency:l

3. Capital Cost: 4., Useful Life:

5. O0Operating Cost: 6. Energy:z

7. Maintenance Cost: 8. Manufacturer:

9. 9ther locations where employed on similar processes:
a. (1) Company:

(2) Mailing Address:

(3) City: (4) State:

Explain method of determining efficiency,
€nergy to be reported in units of electrical power - KWH design rate.

" DER Form 17-1.202(1)
Effective November 30, 1982 Page 10 of 12



(5) Envirenmental Manager:
(6) Telephone Na.:
(7) Emissions:!

Contaminant ' Rate or Concentration

(8) Process Rate:!

b. (1) Company:

(2) Mailing Address:

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

(6) Telephone Na.:

(7) Emissions:!

Cantaminant Rate or Concentratiaon

(8) Pracess Rate:!l

10. Reasaon for selectian and description of systems:

LApplicant must provide this infaormation when available. Shaould this infoarmation not be
available, applicant musat state the reascn(s) why.

Annlicable)
SECTION VII - PREVENTION OF SIGNIFICANT DETERIoRATION (Not Apolicable)
Company Monitored Data .

1. na. sites TSP () 502« Wind spd/dir

Period of Monitoring / / to / /
. manth day yaar manth day year

Qther data recorded

Attach all data or statistical summaries to this application.

Ipecify bubblaer (8) or continuous (C).

DER Form 17-1.202(1)
Effective Naovember 33, 1982 Page 1l of 12



2. Instrumentation, Field and Laboratory
a. Was instrumentaticn EPA referenced or its equivalent? [ ] Yes [ ] No
b. Was instrumentation calibrated in accordance with Department procedures?
[ J Yes [ ] No [ ] Unknown
8. Meteorological Data Used for Air Quality Modeling

1. Year(s) of data from / / . to / /
month  day year month day year

2. Surface data obtained from (location)

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

4, Stability wind rose (STAR) data obtained from (lccation)

C. Computer Models Used

i. Modified? If yes, attach description.
2. _ Modified? If yes, attach description.
3. : Modified? If yes, attach description.
4, Modified? If yes, attach description.

Attach copies of all final model runs showing input data, receptor locations, and prin-
ciple output tables.

0. Applicants Maximum Allowable Emission Data

—

Pollutant Emission Rate
TSP grams/sec
502 grams/sec

E. Emission Data Used in Modeling

Attach list of emission sources, Emission data required is source name, description of
point source (on NEDS point number), UTM coordinates, stack data, allowable emissions,
and normal operating time,

F. Attach all other information supportive to the PSD review,

G. Discuss the social and economic impact of the selected technology versus ather apgplica-
ble technologies (i.e., jobs, payroll, production, taxes, energy, etc.). Include
asgsessment of the environmental impact of the sources,

H. Attach scientific, engineering, and technical material, reports, publications, jour-
nals, and other competent relevant information describing the theory and application of
the requested best available contrel technology.

R Form 17-1.202(1)
—.ffective November 30, 1982 Page 12 of 12
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Fisher-Klosterman, Inc.
Innovative Poliution Control
Equipment Since 1948

For decades, Fisher-Klosterman has
earned recognition as playing a leading
role in the engineering, fabrication

and installation of high-performance,
custom-designed dust collection
equipment and systems. By operating
on the cutting edge of gas/particulate
separation technology, they have
repeatedly provided their customers
with innovative, cost-effective means of
controlling particulate poliution.

Fisher-Klosterman pioneered the use of
digital computers to aid in the selection
and performance prediction of air pollution
control and dust collection equipment
such as high-performance cyclones and
venturi scrubbers. They are the first in
the field to have a complete library of
proprietary computer programs to aid in
the design of equipment to handle any
set of pollution control conditions
economically.

Accurately predicting the performance
of a cyclone separator under any given
set of conditions involves solving a
number of inter-related problems in
physics, three dimensional, muiti-phase
fluid dynamics, and statistics and
probability; problems so complex that it
can, in some cases, lake even the most
experienced engineer up to a full day for
just the mathematics, with the aid of a
sophisticated electronic calculator.

With the proper information supplied,
Fisher-Klosterman can respond to a
customer with cyclone selection and
accurate performance data in as little as
30 minutes!

As specialists in custom-designed, high
performance cyclones, Fisher-Klosterman
is the top-ranked supplier of cyciones
for exotic pollution control situations:
refractory brick and ceramic, castable
refractories, and many other linings
for high abrasiorvhigh temperature
conditions; ASME certified and
code-stamped cyclones for use in high
pressure or vacuum systems; food-grade
welding; designs to withstand or to
dissipate explosions; ultra high
temperature designs; rubber and cast
potyurethane linings; and special ailoys to
resist chemical attack and corrosion. The
vanety of specialized applications is
virtually limitless.

Performance Assurance

The first step in designing a cyclone

is to determine the aerodynamic
charactenstics of the particulates that are
to be separated from the gas. To do this,
Fisher-Kiosterman's modern Materials
Laboratory measures such vanables as

the specific gravity and aerodynamic
particle size distnbution of representative
dust samples supplied by the client.

Samples can also be subjected to
rigorous analysis under scaled-down
operating conditions in Fisher-
Klosterman's Pilot Testing Lab.

Data from these tests are computer-
analyzed, using sophisticated, fieid-
proven modeling and scale-up pro-
grams to produce accurate, detailed
performance predictions of the full-scale
system. Laboratory services and analyses
are performed at cost as an aid to our
customers in the selection of the proper
equipment for any job.

Total-System Engineering

Using the computer-generated analyses
obtained from the labs, and drawing on
more than thirty years of experience,
Fisher-Klosterman engineers can design
a complete pollution control or solids
collection system to meet the client's
criteria of performance, structural
compatibility, space and arrangement
constraints, and economy. Depending on
the customer's requirements, this system
can entail anything from a single small
cyclone to a complex, turnkey installation
that utilizes cyclones, scrubbers and even
more exotic pollution control equipment.

Prompt, Personal Service

A key factor in Fisher-Klosterman's
achieving their ieadership position in the
industry is their insistence on speedy
delivery and on maintaining a close,
one-on-one relationship with their
customers throughout the design,
installation and start-up periods of any
equipment. Fisher-Klosterman feels that
this is the only way to leam all of a client's
requirements and to assure a totally
satisfactory installation of pollution control
equipment.
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Fisher-Klosterman XQ Series
Cyclones

Performance Engineered to Suit Your
Needs and Budget.

A Proven Concept

For over 100 years, cyclones have proven
themselves as the most economical,
rehable, effective means of controling
particulate pollution or recovering
suspended product from process

gas streams

Simply stated, a cyclone operates by
generating, within itself, a high velocity
vortex of particulate-laden gases.
Centritugal force huris the denser
particles toward the cyclone walls, where
they spiral downward into a collection
receptacie. The lighter and, by now,
relatively particulate-free gases are then
exhausted from the cyclone’s outlet.

In addition to the size, density and
aerodynamic charactenistics of the
particulate matter, a number of complex
inter-related factors affect the relative
efficiency of any cyclone. These factors
include the cyclone configuration and
size; the volume, velocity and rotational or
angular acceleration of the particulate-
laden gas stream; and the residence
time of the gas in the cycione.

The XQ Serles
An |nnovative Approach to
High-Performance Cyclones.

Fisher-Klosterman's new XQ Series of
cyclones represents not only the newest
state-of-the-art in cyclone design, but aiso
a revolutionary concept in matching
performance and cost to the customer's
individual needs. '

Unlike other manufacturers, who offer
one or two basic models, Fisher-
Klosterman offers six basic families
in their XQ Series: XQ465, XQ405,
XQ340, XQ240, XQ170 and XQ120, in
order of increasing efficiency. The XQ465,
for example, is less costly but, with a
shorter residence time, removes a lower
percentage of particulates than a more
costly XQ405, under the same operating
conditions.

If your needs call for the removal of
only relatively large, easily separated
particles, the XQ465 may be the most
cost-effective means of dust collection or
pollution control. If, however, you are
faced with tougher particulate-removal
demands, it becomes necessary to select
one of the more efficient families to
handle your needs.
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Cyclone size is another factor affecting
performance. Within each of the six XQ
Series families, the larger the cyclone, the
greater the volume of gases it can handle
effectively. While the dimensional
drawings on pages 10-15 indicate a
number of sizes in each family, there is in
fact an infinite spectrum of sizes, from the
smallest it is possible to fabricate to the
largest it is possible to ship or field
assemble. Since the geometric
proportions within each family remain
constant, it is a simple matter to project
the dimensions of any cyclone whose size
is not shown in the charts.

In general, two or more smaller
cyclones operating in parallel and
under the same conditions will remove
particulates more efficiently than one
large cyclone of the same family. On
the other hand, one large cyclone is
significantly less costly than two or more
smaller ones. However, limited headroom,
structural requirements at the point of
installation and other factors may dictate
the size limitations of the cyclone
selected. In all cases, Fisher-Klosterman
will engineer the cyclone collector that will
optimize cost and performance.

The six basic families of XQ Cyclones
essentially span the entire spectrum of
possible performance charactenstics.
However, if Fisher-Kiosterman's lab tests
or analysis of your problem indicate the
need for a cyclone with performance
characteristics somewhere in between
those offered by two of their six basic
families, Fisher-Klosterman can readily
engineer precisely the high-performance
cyclone you need.

An unlimited range of sizes and
performance characteristics, plus higher
efficiencies than ever achieved before,
assure you that there's a Fisher-
Klosterman XQ Series Cyclone
that's right for your needs...and at the
right price.
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Factors to Consider in Selecting
Your XQ Series Cyclone

Four Basic Uses

Cyclones are the oldest, simplest, most
economical and most widely used method
of separating solids from gas streams.
Their uses fall into four categories:

1. Pollution Control

This is a very important and, with the
development of the XQ Series, a rapidly
expanding application of cyclones. In
many cases where, previously, more
exotic dust collectors were required,
there's a Fisher-Klosterman XQ Series
Cyclone efficient enough to meet the most
stringent air pollution control codes, with
no other equipment needed.
2. Product Recovery

Fisher-Klosterman cyclones are widely
used in process industries for removing
valuable product from gas streams, either
at intermediate stages or at the end of the
production process. For example, a
cycione is an extremely economical
means of recovering many types of
products from spray dryers, kilns, fluid
bed reactors and similar process
equipment. Another common application
is the recovery of catalyst, as in petroleum
refinery cat-crackers.

3. Pre-Cleaner Ahead of More Exotic
Pollution Control Equipment

Other types of collectors, such as
scrubbers, fabnc collectors, and
precipitators, are sensitive to high
loadings of particulates. Excessive
amounts of particulate matter overioad
them and cause them to maHunction.
Fisher-Klosterman XQ Series Cyclones
protect these devices and allow them to
function at peak efficiency.
4. Particulate Size Classitication

XQ Series Cyclones from Fisher-
Klosterman provide effective, economical
classification of gas-bome particulates by
matching performance characteristics of
the cyclone with the range of particle
sizes it is desired to extract.

installation Options

Depending on a number of
considerations, including performance
requirements, space and structural
limitations, there are a number of
installation options available for
Fisher-Kiosterman XQ Series Cyclones.

Single Cyclone

in many instances, this is the most
economical option in installing a
Fisher-Klosterman XQ Senes Cyclone.
Within limits determined by materials,
shipping or field assembly and installation,
this is generally the first choice when
headroom and structural requirements are
not fimiting factors.
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SINGLE CYCLONE

Parallel Cyclones

XQ Series Cyclones operating in paraliei
offer comparably higher efficiencies per
volume of gas handled, with the efficiency
increasing as an inverse function of the
size of the cyclones. This is a more costly
instaliation than a single cycione, but is
frequently necessitated by limited
headroom or other structural
requirements.
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PARALLEL CYCLONES

There is no theoretical limit on the
number of XQ Senes Cyclone that may be
installed in parallel, but there are a
number of precautions that must be
observed:

1. Through proper manifolding and, i
necessary, use of dampers, each cyclone
must receive a nearly equal share of the
gas stream.

2. Product discharges into collection
receivers MUST be isolated from one
another.

I this precaution is not rigorously
observed, minute imbalances in gas
volume and pressure will generate a
feedback of particulates from the higher
pressure cyclones, creating far lower
operating efficiencies than predicted.

Discharges may be isolated either
by each cyclone’s discharging into
its own sealed container or by all
cyclones’ discharging into a single
compartmentalized receiver in which
each compartment is sealed off from the
others.

Cyclones in Series

If there is sufficient pressure available,
Fisher-Klosterman XQ Senes Cyclones
may be operated in series to achieve
even greater coliection efficiency.

In a series installation, the exhaust gas
stream from one cyclone is fed into the
inlet of the next cyclone. The effect of
such a series is cumulative: if the first
cyclone collects 90% of, for example, the
10 micron particles from the gas stream, a
second identical cyclone will also collect
90% of the 10 micron particles remaining
in the stream exhausted from the first
cycione. This creates a cumulative
collection efficiency of 99% at 10 microns.
A third such cyclone in series would boost
the cumulative efficiency to 99.9%, and
SO on.

CLEAN GAS OUT

_]

OIRTY
[=—GAS IN

?

DUST DUST
2ND STAGE  1ST STAGE

CYCLONES IN SERIES

The factor limiting the number of
cyclones that can be used in senes is
pressure drop. Each cyclone in a series
generates its own pressure drop, so that
two cyclones will have doubie the drop
of one and so on. However, in some
applications, cyclones are the only
feasible type of collector for particulate
separation and, in such cases, increased
pressure drop must be tolerated to
achieve the required performance levels.

1t is extremely important that each
cyclone in a series have a totally isolated
discharge receiver. Compartmentalization
in a single receiver, as for paralliel
installations, is not sufficient. If isolation is .
not achieved, particles collected by the
first stage cyclone will be re-entrained in
the second stage cyclone, and so on.



Performance Assurance

For us to guarantee that a Fisher-
Klosterman XQ Series Cyclone performs
as specified, the following conditions
must be met:

Product Discharge

The single most common cause of poor
performance in cyclones is faulty design
of the product discharge receiver.

Any high-performance cyclone must
have an air-tight receiver at its product
discharge. At the bottom of every
well-designed cyclone, there is a
tendency to create an induced fiow of air
into the product discharge from the
outside. if the receiver is not air-tight, this
can set up currents which will drive
aiready colilected particulates back into
the cyclone.

Also, because the vortex at the product
discharge creates extreme turbulence,
re-entrainment will occur if material is
allowed to accumulate close to the
discharge. For this reason, rotary locks,
feeder valves or air-tight screw conveyors
should be installed some distance below
the discharge, if high performance is
expected.

CYCLONE
DISCHARGE

340

-t

The figure above illustrates the typical
proportions of a well-designed receiver.
The proportions are subject both to en-
gineering judgment and space limita-
tions. For coarse, dense, easy-to-
collect dusts, the height and diameter
may be reduced. Extremely fine,
hard-to-collect materials, on the other
hand, require as large a receiver as is
practical. In any event, no material shouid
be stored or aliowed to accumutate in the
receiver.

inlet Velocity

The inlet velocity of the gas stream must
be high enough to keep materials airborne
and prevent them from clogging the
cyclone at this critical point. However, it
should be remembered that higher inlet
velocities generate higher inlet wear,
particularly with highly abrasive materials.
it abrasion is a critical factor, it would be
advisable to move to the higher efficiency

(i.e. lower family number) XQ Senes
Cyclones that can achieve the desired
efficiency at lower velocities.

Inlet Ductwork Design

To assure proper performance, ductwork
must be designed to maintain sufficiently
high velocities to keep particulates
airborne and to convey them into the
cyclone. This is particulary critical with
dense, heavy matenial, as well as with
very fine dusts which have a tendency to
adhere to surfaces with which they come
in contact.

For maximum efficiency, it is important
that any bends or elbows just ahead of
the cyclone be made in the proper
direction. Where tne gas is flowing
vertically up or down through the
ductwork, close-coupled elbows that turn
the flow horizontally are acceptable. For
horizontal ductwork, it is extremely
important that any close-coupled elbows
turn in the same direction as the flow in
the cyclone (i.e. clockwise elbows for
cyclones with a clockwise rotation).
Elbows in the opposite direction from the
cyclone’s flow can severely reduce the
cyclone’s efficiency.

- CLOSE
- COUPLED ELBOW

WRONG RIGHT
PLAN VIEW OF HORIZONTAL DUCT
AT CYCLONE INLET

In any event, if round ductwork is used,

a gradual transition (15%incl. angle
recommended) to the rectangular cyclone
inlet is mandatory.

Accessories

A number of performance-compatible
accessories are available for XQ Series
Cyclones. The following items are
standard. Custom designs are also
available.

Cyclone Outlet Accessories
Standard Weather Caps for direct-to-
atmosphere discharge, in both “coolie-
hat" and shrouded designs.

SHAOUDED WEATHER CAP

COOLIE HAT WEATHER CAP
HAT

\
FLANGE TO MATCH CYCLONE OUTLET

Scroll Outlets, when outiet ducting is
required and wherever headroom is
limited. Scroli outlets turn the vertical,
spinning exhaust in a horizontal direction
in minimum headroom and eliminate most
of the gases' residual spin. This results in

a small savings in pressure loss and is
less expensive than a custom-fabricated
elbow.

ELEVATION

Product Discharge Outlet Accessories

Dust Receivers that meet the air-tight

requirements of high-performance

cyclones and act as transitions between

the cyclones and various types of air-tight

feeder valves for solids discharge.

Feeder Valves designed for

Fisher-Klosterman XQ Series Cyclones

maintain the air-tight integrity required

for good cycione performance, while

making it possible to discharge the

collected material from the receiver

continuously.

Several types of feeder valves are

available:

A. Rotary air locks

B. Counterweighted, gravity operated
double-dump valves

C. Counterweighted, air cylinder operated
double-dump valves

D. Counterweighted. motor operated
double-dump valves

TYPES OF @’ %

FEEDER VALVES s
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Support Stands designed

specifically for the XQ

Series Cyclones and
their accessories.

-

SUPPORT STAND



Technical Guide to the Selection of
Fisher-Klosterman XQ Series
High-Performance Cyciones

This section is intended for use by the
Application Engineer in specifying the
correct XQ Series Cyclone for his

needs. Naturally, Fisher-Klosterman will
be happy to provide all the assistance
needed, or to undertake the compiete
engineering project, if desired.

Selection Factors

Three factors must be considered in
selecting a cyclone for any application:
1. Inlet Velocity

2. Pressure Loss

3. Collection Efficiency.

Proper calculation of these variables
insures the seiection of an XQ Series
Cyclone that will perform with maximum
efficiency and cost effectiveness.

Inlet Velocity

Most cyclone literature assumes an inlet
velocity range from 20 to 100 feet per
second. Most industrial applications have
historically fallen in the 40 to 60 f.p.s.
range. However, the range you consider
need not be so narrow. Extensive testing
and field experience have shown that
Fisher-Kiosterman XQ Series Cyclones
perform predictably at velocities as low as
10 {.p.s. and well beyond 150 f.p.s.

The choice of inlet velocity is
generally dictated by the aerodynamic
characteristics of the particulates to be
collected and the possibility of abrasion,
as well as available space, equipment
cost and power consumption.

Figure 1 shows the relationship
between cyclone size (N), volumetric gas
fiow rate (Q) in ACFM, and iniet velocity
(vi;)in f.p.s.

Application Engineers should consider
that collection efficiency will increase as a
complex exponential function of the iniet
velocity. (This will be discussed in greater
detail in a later section on collection
efficiency.) Power consumption will
increase approximately as the square of
the inlet velocity. When abrasion is not a
significant factor, these two criteria alone
will determine the proper cyclone for the
intended application.
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Pressure Loss
Energy is consumed in the passage of
the gas through the cyclone. This is
expressed as the pressure drop between
the gas inlet and gas outlet of the cyclone,
and is usually measured in inches of
water column (in. w.c.). In any cyclone, the
pressure loss increases approximately as
the square of either the volumetric flow
rate (Q) or the inlet velocity (v,), and
directly as the density (Ag) of the gas.
Figure 2 shows the relationship
between inlet velocity (v;) and pressure
loss (AP) in an XQ Series Cyclone with
air at 70°F and 14.7 p.s.i.a.

FIG. 2
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Fractional Efficiency

Efficiency is expressed in percentage by
weight. In the Fractional or Particle Size
or Grade Efficiency (E,) Curve, the
independent varable is the Stokes
Equivalent Particle Diameter (D,),in
microns. The curve is a complex
exponential function of:

1. inlet velocity (v;} and absolute gas
viscosity (ug).

2. particle mass, particle size, shape and
surface roughness, usually measured
as terminal velocity, feet/sec., in still
air, and expressed as Stokes
Equivalent Diameters (D,) in microns.

3. cyclone size and proportions (shape).

Figure 3 illustrates two cycione fractional

efficiency curves. Each is for a single

cyclone. Both are plotted at identical
conditions: gas flow rates, densities and

FIG. 1
oo [ 0 0 y FIG.3
ol m / 1P = mm
= L i e sapacees
200 // / A ’ . }V
§ / ’ & & n P cuRve 5
= 2e0)_2 S
* 220 v, -vl&‘
:m ! Q = .00 ACFM
9 10— o M 'j-{- Ag = Q075 Baicw. & BE
180 $ 10 18 30 25 38 33 & A & - ng = 12029 ¥ 10° bs. (messiR.oec. ]
E zaasa i Ius i
2 1 AY A ]',{'
> 1w A ];rh g
9 Y ol | 2
o s | 'an' - o o4
PLASZAPZ 34
L] ¢!
2 - Lel] 123458678 3NHUNNSNTINONRIINIS
o beed Lo 0, STOKES EQUIVALENT DIAMETERS, MICRONS

0 5 10132025 30 33 40 45 50 55 60 63 70 73 80 65 90
N, CYCLONE SZE

absolute viscosities are equal, as are
cyclone pressure drops and particle
density for both cyclones. Curve “a” is for
an XQ120 cyclone, and Curve “b" is for an
XQ465.

Manual calculation of a fractional
efficiency curve for just a single case is a
complex and tedious problem, even for an
experienced engineer. Fisher-Klosterman,
however, has reduced this task to
simplicity itself by the use of the digital
computer. To determine a fractional
efficiency curve, the following data are
required:
¢ Volumetric gas flow rate, A.C.F.M., Q
* Gas density, Ibs./cu. ft., A,

« Gas absolute viscosity, Ibs.

(mass)/ft.—sec., g
« Particle specific gravity (dimensioniess}),

or true particle density, gms/c.c., A4
It gas density and viscosity are not
known, the gas analysis plus its
temperature and pressure should be
specified. Also, to aid in the selection of
the best and most economical cycione for
your needs, either or both of the following
shouid be specified:

+ Maximum pressure drop, inches w.c.
+ Desired efficiency at some specified
particle size.

Helpful, but not mandatory, the following

data should be furnished if available:

+ Dust fineness, typically expressed as %
by weight finer than 1.5 microns

+ Inlet dust loading, grains/A.C.F.

With this information, our experienced
application engineers can provide
complete computer-calculated fractional
efficiency curves in a matter of minutes.

Totai Efficiency

Total Collection Efficiency (E,)is defined as
the percent by weight of the gas-borne
particulate separated by the cyclone. To
calculate Total Efficiency, not only must
the Fractional Efficiency curve of the
cyclone be known, but also the size
distribution of the particulate.

The independent vanable in the particle
size distribution should be Stokes
Equivalent Diameters, usually expressed
in microns (one-millionth of a meter). This
is a hypothetical aerodynamic diameter
which accounts for the size, shape, mass
and texture of the particle.

One word of caution: Optical
techniques, screening, analytical
instrumentation which measures particle
size by determining the amount of liquid
a particle displaces and other non- .
standardized methods do not give data
which can be used with any degree of
confidence or accuracy in calculating
cyclone performance. if you have any
doubts about your data, you should utilize
our laboratory services. (See page 3).

The dependent variable in the Particle
Size Distribution is generally expressed
as “percent by weight finer” than a
specified Stokes Equivalent Diameter in
microns. Equally usable is data specifying
the percent by weight falling in the range
between two specified diameters.
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The calculation of Total Efficlency

involves the following steps:

« |f it is not already in that form, convert
the Particle Size Distribution to a
cumulative % by weight finer than any
specified diameter.

¢ Find the derivative of the Particle Size
Distribution.

* Multiply the derivative by the Cyclone
Fractional Efficiency Curve.

« Integrate the resulting product from zero
particle diameter to infinity to find Total
Collection Efficiency.

Although the above process sounds
straightforward, the product to be
integrated does not, in fact, have a
rational infegral. The problem must
therefore be solved by one of three
techniques:

+ Graphical methods, or;

* Express the product as an infinite series
which can be integrated term by term,
or;

* Find the integral of the product by
Numerical Calculus.

The latter method lends itself ideally to

the digital computer. Given the same data

as outlined for the computation of the

Fractional Efficiency Curve (see page 8),

plus the Particle Size Distribution, we can

calculate and report Total Collection

Efficiency to you in just a few minutes.
However, in many cases, you may wish

to make an approximate calculation of

Total Coliection Efficiency yourself. A

method for doing so involves the use of

an “Average Limit Particle,” and ils use
permits you to examine the consequences
of varying both the type of cycione and
the number in paraliel that you are
considenng. You must be aware that this
method is only an approximation. its
accuracy decreases in two cases:

* When the particle size distribution is
very narrow. Much more accurate
results are obtained if the distribution
ranges, for example, between 1.0 and
100.0 microns than if all particles fall
between 1.0 and 10.0 microns.

* The lower the Total Collection Efficiency
(the finer the particulate), the iower the
accuracy of this method.

The Average Limit Particle size is
calculated by:

0, =k [taXN
A% Q

where D, = Average Limit Particle,
microns.

i, = Absolute viscosity of gas, Ibs.
(mass)/ft.—sec.

N = Cyclone size.

Aq = Particulate specific gravity, or
true particle density,
grams/c.c.

Q = Volumetric gas flow rate,
A.CEM.

k, a constant, is given in Table 1 for each
family of cyclones in the XQ Series.
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Table 1 FIG. 4

fycone X065 X0405 X030 K040 XQ1T0 Xa1Z0 " A
k 1254.27 1069.19 923.120 741.378 621.110 543 522 oy

The approximate Total Collection EHiciency s =

is calculated by:
¢ = 100.0 -4,
where £, = Approximate Total Collection
Efficiency, % by weight.
f. = The percent finer by weight, in
the Particle Size Distribution at
the Average Limit Particle Size.

Examples of Cyclone Calculations

Example #1

Given:

Q=6,800 A.C.FM.
Gas = Air at 460° F. and 14.7 p.s.i.a.
Ay = 0.036 Ibs./cu. ft.
e = 1.76 x 1075 Ibs. (mass)/ft.-—~sec.

Specifications:

v, = 70. f.p.s., maximum
AP = 3.0 in. w.c., maximum

Calculations:

1. From Figure 1, smallest single cyclone
atv; = 70. f.p.s. is SIZE 22.

2. Allowable maximum pressure drop at
specified conditions must be corrected
to the gas density of air at 70°F. and
14.7 p.s.ia., 0.075 Ibsjeu. ft. AP, =
0.075 x 3.0/0.036 = 6.25 in. w.c.

3. From Figure 2, at AP, = 6.25 in.
wc., v; = 53. f.p.s. The cyclone will
have to be resized to this inlet velocity.

4. Returning to Figure 1, smallest single
cycione at v; 53. f.p.s. is SIZE 25.

Example #2
Given:
Q= 12,500 A.C.FM.
Ag = 0.075 Ibsjcu. ft.
ue = 1.2029 x 1075 Ibs.
(mass)/ft.—sec.
Ag = 3.15
Particle Size Distribution:
See Figure 4.
Specifications:
Required Total Efficiency by weight,
g = 86.5%
Maximum allowable pressure drop,
AP = 7.5in. w.c.
Maximum allowable inlet velocity,
v, = 551.p.s.
Calculations:
1. Assume cyclone will be type XQ340
2. From Figure 1 atv, = 55 f.p.s., Size =
33
3. From Figure 2 atv, = 55f.p.s., AP =
6.8 in. w.c. .
4. From Table 1, k = 923.120
5. By equation (1),
D, = 923.120 x
= 3.06
6. From Figure 4, f, = 7.1

7. By equation (2), ¢, = 100.0 -7.1
= 92.9%

.2029 x 10-5 x 333
3.18 x 12500

% FINER, BY WEIGHT

2 3 45076% 1520 3040 6080100 130
STOKES EQUIVMALENT DIAMETER, MICRONS

A typical XQ Series Model Number
and What it Means

XQ465-20-2-CR1
A B C D

A. “XQ" plus a 3-digit number designates
the family of the cyclone.

B. “-" plus a number designates the
cyclone size which equals the height
of the cycione inlet in inches. This may
be a 1- or 2-digit number, or a decimai.

C. “"plus an integer indicates the
number of cyclones in paraliel that
make up the complete coliection
system.

D. “-" plus a special suffix designates
special construction features. Some
examples are:

PV = Pressure Vessel

CR1 = 1-inch Castable Refractory
Lining

CR2 = 2-Inch Castable Refractory
Lining

RB3 = 3-Inch Refractory Brick Lining

RBY9 = 9-Inch Refractory Brick Lining

C.5 = %-Inch Alumina Ceramic Tile
Lining

C1 = 1-Inch Alumina Ceramic Tile
Lining

Use the above information when
specifying your XQ Series Cycione. In
addition, orders should specify separately:

Material(s) of Construction

or (if Fisher-Klosterman is to determine
the materials) special construction
considerations such as high abrasion or
corrosive conditions.

Speclal Construction Features, such
as:
Break-Apart Construction for installations
requinng cleaning and maintenance.
Externally Replaceable Wear
Plates/Sections or special linings for
highly abrasive dusts.
Access Doors (not recommended for the
active portion of the cyclone when
collection performance is critical).
Explosion Reliefs for use with explosive
dusts.

Plus a vanety of other features
demanded by the individual cyclone's
application.
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XQ Series Single Cyclone

NOTES: - ‘ ‘
1. Find Dumensmns of SIZES not shown
by Linear Interpolatlon or Extrapolation.
. Dimensions are in inches. and are ap-
-proximate. Certfied Instaltation Prints
.wll be (urnlshed aﬁer receipt of order.

Cyclone A 10w R Y R T A Grclone A 20w 22w 24w 29 w43
3 8 ™ 8 10 1M% 13y ) B 13%: 14w 15% 18% 19ve 23
et c 4 4% ¢ 6w 8w 10 et C 8n 9% 10% 13% 4% 18
Height: D 5 _ 5 6 - 6 6 Height: (o) 6 7 7 7 8 8
3in. E 2% 3% T 3% 4% 4% 6in. € 5% 6 % 7V 8% %
F 8% 9 9% 10 1y 12w Fo12w 13 14 16 18 20%
et G 3 3 a4 s W G 6 6 6 1 71 7
%in. H 2 2 2 0 2 3 3 3in. H 3 4 4 5 5 6
Slone A 13w 15 6% 19% 23 27 yclone A 23% 26 28 3% 42 49y
a B g% 1% 1 12% 15 17% S B 15% 16% 18% 18% 22v 27
| c 5% 6% 7 ° 8% 1 13% o cC 10 % 12%  13% 17 21
niet : nlet
Heght: D 6 6 6 6 7 7 Mo, D 7 7 7 8 8 9
4in. E 3% 4 4%he 4% 5% 6’hs 7in. E 6% 6'%s  7hs 82 9% 1%
et F 10 0% 1.0 12 13% 15 et F 14 . 18w 15% 18 0% 25%
o : . n .
With: G 4 4 4 s 5 5 Width: G 7 7 7 8 9 9
2in. H 2 2 3 3 4 4 3%in. H 4 4 4 5 6 8
S)clone A 1Tve 8% 20%. 24 8%  36% clone A 27 9% 32 0w 48 56
s B 1% 12  13%. 5%  18% 19 Faad B 7% 19 20% 2% 26 3
c 7 ™ 8. 1% 13% 4% c 1w B v 15% 20 25
mtgm- D 6 6 6 . 7 7 8 :;ﬂgt . D 7 7 8 8 9 10
Sin. E 4% 5 She 6% 7. 8 Heigh E  7The T%s 8% 9% 1% 12% Q
R 2 12n 14 16 18 F 15 16 17% 19% 24% 28
s G s s s 6 6 6 et 6 8 8 8 10 10 10
2% in. H 3 3 3 4 5 5 din. H 4 5 5 6 7 9
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7 o N
/8 £8/ ¢
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clone A 45% clone A
gze. B 24y, gs“: )
C 18 c
Inlqth ) 9 3 Intet o)
B oant: E 0% 8 Heignt: E
F 3% F
Inlet Inlet
Width: G " Intet . G
4vain. H 7 12% in. H
clone A 55 clone A
?110: B 2 . go z0: B gz
c 22% C 299
inlet D 10 11 Inlet D 3
ot o E ‘:7‘:/‘ & gg‘i?\r.“' § By
F 27% :
Inlet Iniet 5
Width: ¢ 13 width: G 33 3
5% in. H 8 15in. H L 21
c[ono A 50 55_ 64 clone A 3‘?,3 ’ 134 346 173 205 243
o B 9% %@ 38 T B §m 79 e s g2 ous
c 19 =21%  27% R3 42 c %5 57 85 81 100 123
Inlet ) 0 00 0 01 A 13 Intet D X Fem
e E 2% T 20% Segnt: E
. Inlet F 25% ; 43 Iniet F
n b n
Width: G . 16 Width: G
g¥ain. H 8 2 18in. H
clone A 57 clone A
?510: B 13 23 z0: 8
c 2 inie ¢
Inlet D 1 t o)
Height: Height:
F 28% F
Iniet Inlet
Width: G 15 Width: G
Tin. H 9 21%zin, H
clone A . 68 gcl_ono A
8 8 : ‘2 51 2
C 2
Intet D 12 Infet D
Height: Height:
1:'33 E : ;':" 51in. 'E:
F © 32%
Inlet i Inlet
Width: G 17 Width: G
gin H " 25 in. H
3 clone A 79 %c.lono A
e: . .
B i 46Ya B
21 60
c oy Inlet ©
inlet 0 13 D
Height: Height:
i 2o E 20% 60 in. E
A Inlet F 37 inlet F
Width: G ;20 Width: G
10%4 in. H - 30in. H
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XQ Series Dual Cyclone

Y

' om’LETI'——’B‘
e .

FACE OF
OUTLET

COLLECTOR
’ - & FLANGE

T NIGH %i: EL
t

FACE OF
INLET

NOTES: = ~* ' : I
1. Find D»mensnons of Snzes noI sh0wn 2 D:rrens«ons are in Inches, and are ap- 3. Dimension "K" is the Maxlmum -
b" Lsnear Interpolatnon or E trapolauon * proximate. Certified Installation Prints _Front-Back Depth of the Dust Hopper
S - .. “will be furnished after receipt iof order.
A A 123
B 8 f . 5%,
She™®  C om, ", Sher™®  C oW s
9-2 D 13 { 13-2 D 7.4 17 7 20 ézoji 20
Intet E .10 ; Inlet E 6.1 15 oM 19 20, 20
Heignt: Foo14 ] Height: F 1 16 16 ] 17 w184 19
9in. G - 1 13in. , =) { At
i G Ziow 10% . -10% 12 120, 12
Injet H 2 ! .'mi’1 o - Iniet H OZ3Y i 3 U3l a7 39l 4
Width: e | Cmg | Widin: - DY :
9% in. J 35 i . 38 1 48 - 13% in. J i 50 . 82 59 - 66 75
K " 151 16 _19 ;i 21 K Y 19 ° 21 24 - 27
L 2 . 3 2! 2 G2l L .6 5 6 5§ 1 6
: . ! o H S " ; {
i i i T 1
A el 7 :;_75'4 89 122 A 95 104 122 142 1 167
B 3% 3% | B/ 40% S B 42% T 45% 55 . 62%  72u
Sher™"  C 2w 2w 2w 32w wn | sker™ ¢ 37w - 39w 43 48! S5%
1-2 0 .15 | 15 151 17 18 15-2 0 19 18! 2 .21 23
inlet E 13: 12 123 16 16 nlet £ 8wl om 21 o=
Hegn: £ 45 { 15 - 18.] 16 18 Height 77| 18 19 20
thin. G 9% 9% - 9 10v 1 1Sin. G Me .1 13 13 0 134
W " mLo7 @S ol I ® i e 45 4
1hin. J 41 ;. 43 465 O 65 15%in. J 6 - 60 67 75 86
K 151 16 * 17] 19 24 K 9 S22 8 2 30
L 3 4 41 4 4 L 6 g 8 77 7
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&% N AN »
A A % ;zga - 403
B B Ya | 133'%g 177%s
Cyclone Cyclone RS -+ .
Slyzo: c Size: C 132'%¢
182 D 36-2 D 47 48
Inlet E Inlet E 61 64
Height: Height:
18 in. F 36 i F 28
G G 26
Inlet Infet
Width: H Width: H 13
18% in. J 36% in. J 197
K K 64
L L 24
A A 482
cione e Cyclone e ‘212
Size: c Size: c . 159%
inlet E Inlet E 78
Height F Height: F -3
21in G 43in. G . 30%
inlet H inlet H :
Width: Widm - 135
21%in J 43% in. J 234
K K . 75
L L 30
A A s :416 571
v '
Cyclone B Cyclone e : 189'%¢ 251%
Size: c Size: c 1147'%, ; 188%
25-2 51-2 :
D D i 64 _ 66
inlet E Inlet E 92
Height: Height:
25in. F pogy F 32
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Inlet Inlet ’
Width: H Width: H 158
25% in. J 51% n. J 2715
K K 87
L L 38
A A 672
B B )
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Size: c Size: c 21%
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::I“e'th € inlet E 109
eight: F Height: E D na
30in in. .
G 60 in G " aov
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'NOTES: . _ .
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. BEST AVAILABLE copy
i e e/ e S e . © . S
® F 58 Fif 8 TV I APV I
= 3. -' ; R , .
el ] *oauN & _g* R e & . ‘9 oy *d ‘9
- A 124 43 | £183 - A 250 - 268 & ‘388 452
Syclone 5 s - 58% %79 Syclone B L102%s 106%: F1M4%e. 137%he £156%s 180%
18-4 (] {\;60% X 85 36—4. C ‘.1 124% 141'he 154%. 169%
D :42% - 48% D 887he 104%  3117%  132'%e
Inlet E 3 8 inlet E 263 108
Helaht: F 418 18 . aht: F 28 28
18 in. H g“ 42 36 in. H ;{é %
inlet ,‘é f_g g ; Inlet "é }g o 2%
an: L 26 28 - o L 768 73
36/1‘ n. M :‘ 7% 3 10% ) 72 *. n. M %& ) 41
A 1148 156 167 clone A 482 : 540
Siclone g Lieow 63 ieTw: Size: B DIBTH - 215
21 -4 C 5‘70% 73% . 76W 43-4 C {183% - 2027%
D 349%  51m LS D 24391%, 159%
Inlet E 336 39 L-42 . E 3110 - 129
A G ¥19 19 421 . Height: G 80 - S8
: H #50 50 %a ° 43in. H H32 - 13a
Intet J A28 26 N2 J- 376 . 718
Width: K 579% - 101 %106 Inlet K 7264 301
427 . L =33 - 34 Width: L 82 - . 88
M % 2% 87 in. M E39° 49
A 73 A L %48 638
Syclone B T Syclone g T 193n T221'he 254'%he
25_4' 8 : 514' 8 199% 217A 2397%
Inlet E Inlet 'E:
Height: G Height: G
25in. H 51in, H
.) Inlet ,‘é Infet "é
Width: L Width: L
50% in. M 103% in V)
A A
Cyclone Cyclone
Size: (B: Slze: g
304 ¢ 60-4 0
:'r'“eth E ',?'etm ’E’
iaht: eight:
30 n. S,‘ 60 in. S
J J
Inlet Inlet
Ndm: 'E WDdsh:. f
60% in. M 121 in. M
Table 2
Standard Material Thicknesses (See Note 1)
Maximum Cycione Size (See Note 2)
U.S.S. NOTES:
GAUGE  INCHES XQ465 X0405 XQ340 XQ240 XQ170  XQ120 1. Any thickness of material in all carbon
16 0598 38 a3 30 25 21 18 Steel. a"oy or stainless Steel. hlgh nickel,
14 0747 45 41 a7 ao 27 22 alurpinum and other non-ferrous alloys is
12 1046 62 57 s2 44 37 31 g;ﬁ'd'iatgzs” required by operating
10 1345 80 74 67 57 48 40 )
e R 1875 112 103 94 79 67 56 2. The above sizes will withstand —15 in,
ViR 2500 149 137 125 105 89 75 ;;ﬁ;ﬂ;’%’memmﬁ'ofmse‘::tgl :
Q’ KR 3750 2_24 206 188 158 RN 112 )
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Table 3
. Instalied Weights of Single Cyclones (See Note 1)
CYCLONE XQ468 XQ408 XQ340 XQ240 XQ170 XQ120
SIZE THK. LBS. K. LBS. THK. LBS. THK. LBsS. THK. LBS. THK. LBS.

3 .0598 5 .0598 6 .0598 7 .0598 9 0598 12 0598 16
4 0598 8 .0598 10 .0588 1" .0598 15 0598 21 0598 29
L] .0598 13 .0598 15 .0598 18 .0598 24 .0598 3 .0598 45
8 .0598 19 .0598 2 0598 26 .0598 35 0598 47 0598 85
7 0598 25 .0598 30 05988 35 0598 47 .0598 64 0598 88
9 0598 42 .0598 50 0598 58 .0598 78 0598 108 .0598 145

1" 0598 63 .0598 75 .0598 86 0598 115 .0588 160 0598 220

13 .0588 88 .0598 105 .0598 120 .0598 165 0598 220 .0598 305

16 .0598 135 .0598 155 0598 180 .0598 245 0598 335 0598 460

20 .0598 205 .0588 245 0598 285 .0598 385 .0598 525 0747 800

24 .0598 300 .0598 355 .0598 410 .0598 585 0747 945 .1048 1800

298 .0598 435 .0598 8§15 .0598 600 0747 1000 1046 1950 .1046 2650

36 0598 670 0747 1000 .0747 1180 1048 2200 1046 2950 1348 5250

44 0747 1250 1046 2100 .1048 2410 1046 3250 1345 §700 1875 10,700

54 1046 2650 1046 3150 1345 4750 1345 6350 .1875 11,700 .1875 16,100

66 .1345 5100 1345 6000 1345 6950 .1875 12,900 .1875 17,500 .2500 32,000

76 1345 6750 .1875 10,900 .1875 12,600 .1875 17,000 .2500 30,900 3750 63,600

81 1875 10,400 .1875 12,300 1875 14,300 2500 25,800 .2500 35,100 3750 72,300

NOTES: W.uei the tabulated weight for the 3. For DUAL cyclones, including dust

1. Weights are based on commercial XQ cyclone family being considered. hopper and inlet and outlet manifolds,

quality hot rolled steel. calculate W as in Note 2. Then, find the
2. For sizes and/or thicknesses not B. Calculate the weight, W, by total weight, Wy, by
shown, use the following procedure: Wiy xt (N 2 Wi = 3.708 X W.

A. Select the nearest size, Niup, and W= am " \Naw ) " 4, For QUAD cyclones, the procedure is as
find t,,., the tabulated thickness and where t = desired thickness, inches in Note 3 EXCEPT W,,,, = 8.207 x W.
N = desired cyclone size.

Table 4 Table 5

Shipping Limitations English To Metric Convetsions

The following are the largest sizes of : Multiply To Convert to

single cyclones that can be shlpped. English Units By Metric Units

completely pre-assembled. Larger sizes Dimensions inches 2.540 cm.

will, in all‘casﬂes, r:gufire:on:cgc:io\:vdn (K.D.) Weights Pounds 0.454 kg.

construction flanged for boited fiet Volumetric Flow Rate ~ C.FM. 4.720 x 10°* MY/sec.

assembly. Depending on routing, in some Veloc FUSec W

states the maximum sizes will be even elocity : 0.305 sec.

smaller. Pressure Drop Inches—Water 1.863 mm-—Mercury

XQ465-87 XQ240—67 Density Lbs./Cu. Ft. 0.160 g/ec

XQ405—82 XQ170--58 Absolute Viscosity Lbs. (Mass)/FL—Sec.  1488.2 Centipoise

XQ340-77 XQ120-51 Temperature One (1) Degree F 0.555 One (1) Degree C
Pressure PS.L 51.714 mm-—Mercury
Dust Loading Grains/Cu. Ft. 2.29 x 10-3 kg/M?

{k Fisher-Klosterman, Inc.

P.O. Box 11190, Station H
Louisville, Kentucky 40211
(502) 776-1505
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Part I: Supplemental Information

Description of Process
Champion International Corporation is proposing to construct a pine

wood chip thickness screening system at its Pensacola facility,
located in Cantonment, Escambia County, Florida. The new thickness
screening system will replace an existing oversized chip screen
system which classifies chips according to length rather than
thickness. The effect of this project will be to increase chip quality to
existing chip digesters and therefore will enhance pulp quality to the
bleach plant and paper machines. The project objective will not
increase production or throughput and will have no effect on any other
mill equipment emissions.

System Design
The proposed pine wood chip thickness screening system will consist

of the following equipment:

* 1 Primary Disc Screen

1 Secondary Disc Screen

1 Air Density Separator Rotary Feeder

1 Air Density Separator Cyclone and Blower
2 Chip Slicers

2 Gyratory Fines Screens

1 Fines Blower and Separator Cyclone

The existing system to be replaced consists of the following
equipment:

» 2 - Chip Screens
« 1 - #2 Oversized Chip Re-Chipper
« 1 - #2 Cyclone Separator

Figures One and Two in Part lil of this Supplement are process flow
sheets illustrating the proposed and existing systems.

Wood Usage

Installation of the chip thickness screening system to replace
components of the existing oversized chip screening system will
improve chip quality to the pulp digesters but not increase chip
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throughput. The difference between wood throughput of 1988 compared
to post construction tabulated in Table One is actual usage in 1988
versus mill design usage. The wood throughput of 1987 is not
compared due to 1986 and 1987 mill conversion startup affects.

Emissions

Emissions associated with the installation of the pine wood chip
thickness screening system emanate from two new point sources and
one existing point source as shown in Figures One and Two and
tabulated in Table One. The two new point sources are a fines
“airveyor” high efficiency cyclone separator (shown in Figure Two as
block L) and an Air Density Separator cyclone (shown in Figure Two as
block G). The net increase in point source total particulate emissions
resulting from the installation is +2.0 tons per year. Because no
external woodyard modifications are taking place associated with this
project fugitive emissions are expected to at least remain the same.
Any new or altered conveyor systems will be fitted with covers.

Contemporaneous changes since the 1986 mill conversion project were
noted in the construction permit No. AC 17-113551. Table one is based
on Table Il of that permit which is attached in Part Ill. When added to
contemporaneous changes, net emissions are -8.7 tons per year. These
are well below the PM10 (Particulate Matter less than 10 microns in
size) and TSP (Total Suspended Particulate) PSD (Prevention of
Significant Deterioration) significance levels of 15 and 25 tons per
year, respectively.

Emissions Control Devices

Fugitive emissions are controlled by covers on all belt conveyors. Two
high efficiency cyclone separators are included in the installation
(Shown in Figure One). Manufacturer efficiency curves (enclosed) with
mill chip classifications were used to rate cyclone separation
efficiencies.

The stack of the induced draft fan for the Air Density Separator
cyclone is approximately 70 feet in height, and is 1.5 feet in diameter.
The air flow rate is 12,000 ACFM maximum, and is at ambient
temperatures and water vapor content. The fines cyclone has its own
vent in the top.
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Part 1ll: Airborne Contaminants Emitted Data and

Calculations
Table One: Pensacola Mill Pine Chip Thickness Screening

System Installation Data

(Tons/Year)
Chip Supply
1988 Usage 1,100,000
Mill Design 1,200,000
PM10 Emissions:
Proposed 0.8
Present 0.1
Net PM10 0.7
Net TSP Emissions:
Proposed 2.2
Present 0.2
Net TSP 2.0
Contemporaneous:
Present -10.7
Proposed Increase 2.0
Net -8.7

Calculations:

The flowsheets include recycle loops that were calculated by iteration
using the following equations with reference to the respective
flowsheets.

Constants:

Scrubber Efficiencies:

Where Particulate Matter > 10u the cyclone separation efficiency at
99.5%; Therefore X = 0.995

Particulate Matter < 10u the cyclone separation efficiency at 95%;
Therefore Y = 0.95
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Particulate Classification:

0.13% of Fines are Particulate Matter greater than 10 microns in size
"~ but less than 200 microns; Therefore Z = 0.0013

0.01% of Fines are Particulate Matter less than 10 microns in size;
Therefore V = 0.0001

Calculations and Derivations For Figure One

B=A+F
C=B"0.01
D=B-C
E=D"0.15
F=E+C

Therefore:

G>10u=F*01*Z*(1-X
Ge<10pu=F*01*V*(1-Y)

And:
H=D-E-G
K=H-1I
I=H"*0.1
L=K

J=1

Calculations and Derivations For Figure Two

A+D
B *0.01
C

COm
I

Therefore:

E>10u=D*01*Z"*(1-X)
E<10pu=D*01*V*(1-Y)
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And:

F=B-C-E
G=F*0.15

Therefore:

H>10p =G * 0.0005 * (1 - X)

H< 10 u =G * 0.00001 * (1-Y)

And:

v
-0
T

2IFXS
T
Xr~{m
+|
O&:T
» I
o

Therefore:

O>10u=L*Z"*(1-X)
O<10pu=L*V*(1-Y)

Finally:

P=O+H+E
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Part Ill: Appended Diagrams and Data

« Mill Location Plot Plan
« Affected Facility Plot Plan

« Process Flow Diagrams

« Calculations Basis Literature and Data
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Figure One: Existing Pine Wood Oversized Chip Screening System

A
Chip
Supply
1,100,000.0 B
T/Y Scalping
Screens
> 1,307,189.5
T/Y
F Cc
#1 & 2 Cyclone #1 Oversized
Separators Re-Chipper
207,189.5 13,071.9
T/Y T/Y
\
G
Particulate
Emissions

0.13 >10 1
0.10 <10p

T/Y

Scrubber Efficiencies:

Particulate Matter > 10p separated at 99.5%
Particulate Matter < 10u separated at 95%

Particulate Classification:

Particulate Matter > 10u = 0.13% of Fines
Particulate Matter < 10p = 0.01% of Fines

Environmental Control - Pensacola Mill

D H K
Chip Fines Chip
Screens - Screens Accepts
1,294,117.6 1,099,999.8 989,999.8
T/Y T/Y T/Y

L,
E / L
#2 Oversized Fines Chip
Re-Chipper Conveyor Storage
194,117.6 110,000.0 989,999.8
T/Y T/Y T/Y
J
Bark
Pile
110,000.0
T/Y
X =0.995
Y =0.95
Z = 0.0013
V = 0.0001

PMJ 5/1/89



Figure Two:

A
Chip
Supply

1,200,000.0
T/Y

Proposed Pine Wood Chip Thickness Screening System

D
#1 Cyclone
Separator
12,121.2
T/Y

E
Particulate
Emissions
0.01 >10 n
0.01 <10 pn
T/Y

P

Total Particulate

Emissions
1.4 >10
0.8 <10
T/Y

H
Particulate
Emissions
0.4 >10 u
0.1 <10p
T/Y
G /
B Air Density Overthick
#1 Scalping Separator Chip Slicers
Screens 180,000.0 179,999.5
1,212,121.2 T/Y T/Y
T/Y 3
F
Primary
Secondary K J
Tertiary Chip _ Fines
Chip Accepts D Screens
7 Screens 1,061,999.5 179,999.5
C 1,200,000.0 T/Y T/Y
#1 Oversized T/Y
Re-chipper
12121.2
T/Y L
Fines
Cyclone
N 137,999.9
Chip P T/Y
Storage
1,061,999.5 M
T/Y Bark
Pile -
137,998.4
T/Y /
Scrubber Efficiencies: 0
Particulate Matter > 10p separated at 99.5% X = 0.995 Particulate
Particulate Matter < 10 separated at 95% Y =095 Emission
0.9 >10
Particulate Classification: 0.7 <10
Particulate Matter > 10u = 0.13% of Fines V4 = 0.0013 T/Y
Particulate Matter < 10p = 0.01% of Fines 4 = 0.0001
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=rinung ang Writing Papers

375 Muscogee Road

= 0. Box 87 :
“antonment. Fiorida 32550-0087
X4 988-2121

@ Champion

Zhampion International Corporation

To: Date:

Peter Muehlemann April 6, 1989

From: Subject:

Eric Johnson Pine Fines Classification
FTM-498

Shown below is a table summarizing the classification of the
Pensacola mill pine wood fines. A sample of the fines
material retained on a 3/64 inch Tyler screen from Bill
Dorman’s work dated March 10, 1989 {(report #1513001) was
further classified on a Tyler screen classifier.

In summary, the fines classification results are as follows:

% of Total
Pine Wood Fines . . . Are Greater Than . . . Less Than
18.3 641 u
21.0 4795 u 0410 u
39.3 2403 u 4795 u
5.6 2018 u 2403 u
7.5 1203 u 2018 u
7.72 " 300 u 1203 u
0.44 212 u 300 u
0.13 75 u 212 u
0.009 38 u 75 u
6.0 x 107° -- | 38 u
u = micron

B St

Eric Johnson

EJJ/hs

cc: David Arceneaux
Bill Dorman
Pauilrwlohnson

Buddy Rhodes
Bob Romnes
Bernie Shoemoe
Willie Tims
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STATE OF FLORIDA AcI W#;/?&/;\
DEPARTMENT OF ENVIRONMENTAL REGULATION.

m
TWIN TOWERS OF FICE BUILDING £y

BOB GRAHAM

\RECEIVED,, 5

2600 BLAIR STONE ROAD . ,"2
TALLANASSEE, FLORIDA 32307 '=l VICTORIA J. TSCHINKEL
=7 SECRETARY

MAY 3 1989

APPLICATICON TO OPSRATE/CUNSTRUCT AIR POLLUTB@RSEA@Q

SOURCE TYPE: Major (] New! (XN £xistingl - . ™o

APPLICATION TYPE: ()] Construction [ ] Operation [ ] Modification Foy

coMP ANy NaMeE:_Champion International Corporation COUNTY: -EScarb1a

Idantify the specific emission point sourcé(s) sddressed in this lpplication’(lxeu Lize

Kiln No. 4 with VYenturi Scrubber; Peaking Unit No. 2, Gas Fired) Pe-chinper Mill

SOURCE LOCATION: Street State Road 184 at U. S. 28 city Cantenment
UTM: Easst_ 1,111,700 North 596,100
Latitude 30 ¢ 36 + 30 =N Longitude 37 » ¢, 30 "y

APPLICANT NAME AND TITLE: Champion International Corporation

APPLICANT aooress: P. 0. Box 87, Cantonment, Florida

SECTION I: STATEMENTS BY APPLICANT AND ENGINEER
A. APPLICANT

I am the undersigned owner or authorized representative* of Chamrior

I certify that the statements made in this applicetion for a COnstruction

permit ara true, correct and complete to the bost of ay knowledge and belisf. Fuyzther,
1l agree to maintain and cperate the pollution control source and pollution contzol
facilities in such 3 manner as to comply with the provision of Chaptsr 403, Florida
Statutes, and all the rules and reqgulations of the department and revisiona thersof. I
also understang that a permit, if granted by the department, will be non-tzansferabls
and 1 will promptly notify the department upon sale or legal tranafer of the permitted
establishaent.

*Attach letter of authorization Slgnedsm d&ﬁvw\'\bm

1Yi11iam C. Bannan, \P/Onerations Hanaaer
Name and Title (Please Type)

Date:_4/14/8° Telephone No.{C04) ££3-2121

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

This is to certify that the enginsering features of this pollution control project havs
been designad/sxamined by @me and found to te in conformity with mocern engineering
principles applicable to the trsataent and disposal of pollutants characterized in the
permit application. There is reasonable assurance, in my professisnal judgment, that

See Florida Administrative Code Ruls 17-2.100(57) ang (104)
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D.

the pollution control facilities, when properly msintained and operated, will discharge
an effluent that complies with all applicable statutes of the State of Florida and the
rules and regulations of the depsrtment. It is slso agreed that the undersigned will
furnish, if authorized by the owner, the applicant a set of instructions for the proper
maintenance and operstion of the pollution control facilitieg ’pd, if applicable,
pollution sources.

L4/2£:Zf§?
Signed,H“_ > L

Daniel B. Smith, P.F.

Name (Plesss Type)

Baskerville Donovan Engineers, Inc.
Company Name (Plassse Type)

316 South Baylen  Suite 300 Pensacgla 32501
Mailing Address (Please Type)

Date: May 2, 1989  t141ephone Ne. 904-438-9661

SECTION I1I: GENERAL PROJECT INFORMATION

Describe the nature and extent of the project. Refer to pollution control equipaent,
and expected improvements in source performance es a result of installation. State
whether the project will result in full coapliance. Attach additional sheet if
necessary.

Installation of a Pine Chip Thickness Screening System to separate and reprocess

oversized chips. (see attached supplement)

Schedule of project covered in this applicstion (Construction Permit Application Only)

Start of Construction '2Y, 1989 Completion of Construction October, 1989

Costs of pollution contrecl system{(s): (Note: Show breakdown of estimated costs only

" for individual components/units of the project serving pollution control purposes.

Information on actual costs shall be furnished with ths applicstion for operstion
perait.) -

Air Density Separator Cyclone - $10,000

Ajr-Vevor Cvclone - $10,000

Conveyor Covers - $17,500

Indicste any previous DER permits, orders and notices associated with the emission
point, including permit issuance and expiration dates.

Construction Permit Application No. AC17-113551

Operating Permit No. AC17-145671

DER Form 17-1.202(1) .
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Requested permitted equipmenﬁ operating time: hrses/day 24 ; days/wk 7 :

if power plant, hrs/yr N/A ; Lf seasonal, describe: N/E

o)
wks/yr__>c

If this is a new source or major modification, answer the following questi
(Yes or No)

l. Is this source in a non-attainment area for a particular pollutant?

ons.

No

a. If yes, has "offset"™ been applied?

b. If yes, has "lLowest Achievable Emission Rate" been applied?

¢c. If yes, list non-attainment pollutanta.

2. Does best available control technaology (3ACT) apply ts this source?
If yes, see Section VI.

No

3. Does the State "Prevention of Significant Deterioriation” (PSD)
requirement apply to this source? If yes, see Sections VI and VII.

4. Do "Standards of Performance for New Stationary Sources™ (NSPS)
apply to this source?

No

5. Do "National Emission Standards for Hazardous Air Pollutants”"
{NESHAP) apply to this source?

No

Do "Reasonably Available Control Teehnology® (RACT) requirements apply
ta this source?

No

a. If yes, for what pollutants?

b. If yes, in addition to the information required in this form,
any information requested in Rule 17-2.650 must be submitted.

Attach all supportive information related to any answer of "Yes". Attach
cation for any answer of "No" that might be considered questionable.

GER Form 17-1.202(1) .
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SECTION III: AIR POLLUTION SQURCES & CONTROL DEVICES (Other tham Incinerators)

A. Raw Materials and Chemicals Used in your Process, if applicable: S€€ Attached Supplement

Contaminants Utilization
Description Type % Wt Rate - lbs/hr Relate to Flow Diagram

3. Process Rate, if applicable: (See Section Vv, Item 1) See Attached Suppliement

1., Total Process Input Rate (lbs/hr):

2. Product Weight (lbs/hr):

T. Airborne Contaminants Emitted: (Information in this table must be submitted for each
emission point, use additional sheets as necesssary)

- Allowed< -
Emission? Emission Allowable? Potentiald Relate
Name of Rate per Emission Emission to Flow
Contaminant Maximum Actual Rule lba/hr lbs/yr T/yr Diagram
lbs/hr T/yr 17-2

lsee Section Y, Item 2.

2Reference applicable emission standards and units (e.g. Rule 17-2.600(5)(b)2. Table II,
E. (1) - 0.1 pounds per million BTU heat input)

3Calculated from operating rate and applicable standard.

4€mission, if source operated without control (See Section V, Item 3).

DER Form 17-1.202(1)
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J. Control Devices: {See Section Vv, Item 4) See Attached Suppliement

Range of Particles Bagis for
Name and Type Coantaminant Efficiency Size Collected Efficiency
(Model & Serial No.) (in microns) (Section V
(1f applicable) Item 5)
E. Fuels Not Apnlicable
Congsumotion®
Type (Be Specific) Maximum Heat Input

avq/hr max./hr

(MMBTU/hr)

*Jnits: Natural Gas--MMCF/hr; Fuel Oils--gallona/hr; Coal, wocod, refuse,

fuel Analysis:

gther--1lbs/hr.

8TU/qal

Percent Sulfur: Percent Ash:
Oensity: lbs/gal Typical Percent Nitrogen:
Heat Capacity: BTU/1b

Other fuel Contaminants (which may cause air pollution):

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

Annuyal Average Maximum

G. Indicate liquid or solid wastes genera:ed and method of disposal.

N/A

£11 liouid and solid waste generated will be returned to the nrocess or treated in

the mill's treatment plant before discharge .to Eleven Mile Creek.

OER Form 17-1.202(1)
Effective Ngvember 30, 1982 Page 5 of 12



See Attached Supnlement -
A. Emission Stack Geometry and Flow Characteristics (Provide data for each stack):

Stack Height: ) -__ft. Stack Diameter: Ft.
Gas Flow Rate: ACFM DSCFM (Gas Exit Temperature: °F,
Water Vapor Content: % Velocity: ' FPS

SECTION IY¥: INCINERATOR INFORNATION
Not Apnlicable

Type of Type 0 Type I | Type II Type IIIl Type IV Type V Type VI
Waste (Plasties)] (Rubbish) (Refuse) (Garbage) (Patholog-< (Lig.& Gas{ (Solid By-prod.)
ieal) By-prod. )

Actual
1b/hr
Inciner-
ated

Uncon-
trolled
(lbs/hr)

Jescription of Waste

Total Weight Incinergted (lbs/hr) Design Capacity (lbs/hr)

Approximate Number of Hours of Operation per day day/wk wks/yr.

Manufacturer

Date Constructed Model No.

Yolume Heat Release Fuel Temperature
(fe)? (BTU/hr) Type BTU/hr (°F)

Primary Chamber

Secondary Chamben

Stack Height: ft. Stack Diamter: Stack Temp.

Gas Flow Rate: ACFM DSCFM* Velocity: FPS

+1f 50 or more tons per day design capacity, submit the emissions rate in grains per stan-
dard cubic foot dry gas corrected to 50% excess air.

Type of pollution control device: [ ] Cyclone [ ] Wet Scrubber [ ] Afterburner

[ ] Gther (specify)

OER Form 17-1.202(1) :
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8rief description of opesrating characteristics of control d&vfcas:

Ultimate disposal of any effluent other than that emitted from the stack (scrubber water,
ash, ete.):

NOTE: Items 2, 3, &4, 6, 7, B, and 10 in Section ¥ must be included where applicable.

SECTION V: SUPPLEMENTAL REQUIREMENTS (See Attached Supnlement}
Please provide the following supplements where required for this application.

1. Tgtal process input rate gnd product weight -- show derivation [Rule 17-2.100(127)]

ee pages 4 and %, and figures one and %wo.

!, To a construction application, attach basis of emission estimate (e.g., design calcula-
tions, design drawings, pertinent manufacturer's test data, etc.) and attach proposed
methods (e.g., FR Part 60 Methods 1, 2, 3, 4, 5) to show proof of compliance with ap-
plicable standards. To an operation application, attach test results or methods used
to show proof of compliance. Information provided when applying for an operation per-
mit from a consTruction permit shall be indicative of the time at which the tast was

made. .
See pages 4, 5, and figures one and two.
3. Attach basis of potential discharge (e.g., emission factor, that is, AP42 test).
~ See appended test data and manufacturer's data. .

4. Aith construction permit application, include design details for all air pollution con-
trol systems (e.g., for baghouse include cloth to air ratio; Ffor scrubber include
cross-section sketch, design pressure drop, atc.)

See appended manufacturer's data.

5. With construction permit application, attach derivation of control device(s) efflcien-

cy. Include test or design data. Items 2, 3 and 5 should be consistent: actual emis-

sions = patential (l-efficiency). gee pages 4, 5, and figures one and tvo.

6. An 8 1/2"™ x 11" flaw diagram which will, without revealing trade secrets, identify the
individual operations and/or processes. Indicate where raw materials enter, where sol-
id and 1liquid waste exit, where gaseous emissions and/or airborne particles are evolved
and where finished products are Obtainﬁd. See f‘igures one and tv!0.

7. An B8 1/2" x 11" plot plan showing the location of the establishment, and points of air-
borne emissions, in ralation to the surrounding area, residences and other permanent
structures and roadways {Example: Copy of ralevant portion of USGS topographic map),.
See Part III in supplement.

8. An 8 1/2" x 11" plot plan of facility showing the location of manufacturing processes
and outlets for airborne emissions. Relate all flows to the flow diagram.

See Part III in supplement.
ER Form 17-1.202(1)
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$. The appropriate application fee 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 indicating that the source was constructed as shown in the construction
permit,

SECTION YI: BEST AVAILABLE CONTROL TecuwoLogy (Not Applicable)
A. Are standards of performance for new stationary sources pursuant to 40 C.F.R. Part 40
applicable to the source?
( ] Yes [ ] No
Contaminant Rate or Concentration
B. Has EPA declared the best available control technology for this class of sources (If

yes, attach copy)
{ ] Yes [ ] No

Contaminant Rate or Concentration

~—

C. What emission levels do you propose as best available control technology?
Contaminant Rate or Concentration
D. Describe the existing control and treatment technology (if any).

l. Control Device/System: 2. Qperating Principles:

3, Efficiency:* 4. Capital Costs:

‘Explain method of determining

DER

Form 17-1.202(1)
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5. Useful Life: §. Operating Costs:
7. Energy: 8. Maintenance Cost:
9. Emissions:

Contaminant Rate or Concentration

10. Stack Parameters

a. Height: ft. b. Oiameter: ft.
¢. Flaw Rate: ACFM d. Temperaturae: afF,
e. Velocity: FPS

€. Desgcribe the control and treatment technology available (As many types as applicable,
use additional pages if necessary). ’

1.

a. Control Device: b. Operating Principles:
c. Efficiencyzl d. Capital Cost:

e. Useful Life: f. Operating Cost:

g. Energy:z h. Maintenance Cost:

i, Availaoility of const:uctidn materials and process chemicals:
J. Applicability to manufacturing processes:

<. Ability to construct with control device, inst;ll in available spacs, and opsrate
within propased levels:

2.

a. Control Device: b. Operating Principles:
c. Efficiency:l d. Capital Cost:

e, Useful Life: f. OQOperating Cost:

g. Energy:z . h. Maintenance Cost:

i. Availability of construction materials and pracess chemicals:
lExplain method of dstermining efficiency.

ZEnergy ta be reported in units af electrical power - KWH design rate.

DER Form 17-1.202(1)
Effective November 30, 1982 Page 9 of 12



j. Applicsbility to manufacturing processes: -

k. Ability to construct with control device, install in avsilable space, and operate
within proposed levels:

3.

a. Control Device: b. Operating Principles:
c. Efficlencyzl d. Capital Cost:

e. Useful Life: : f. Operaiing Cost:

g. Energy:? h. Maintenance Cost:

i. Availability of construction materials and process chemicals:
j. Applicability to manufacturing processes:

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

4,

a. Control Device: b. OQOperating Principles:
c. Efficiency:l d. Capital Coats:

e. Useful Life: f. Qperating Cost:

g. Energy:2 h. Maintenance Cost:

-

i. Availability of construction materials and process chemicals:
j. Applicsbility to manufacturing procesees:

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

F. Describe the control technology selected:

l. Control Device: 2. Efflciency:l
3. Capital Cost: 4. VUseful Life:
5. Q0Operating Cost: 6. Energy:2

7. Maintenance Cost: 8. Manufacturer:

9. pther locations where employed on similar processes:
a. (1) Company:

(2) Mailing Address:

(3) City: (4) State:

’Explain method of determining efficiency.

Energy to be reported in units of electrical power - KWH design rate.
" DER Form 17-1.202(1)
Effective November 30, 1982 Page 10 of 12



(5) Environmental Manager:
(6) Telephone No.:
(7) Emissions:!

Contaminant . ’ Rate or Concentration

(8) Process Rate:!l

b. (1) Company:

(2) Mailing Address:

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

(6) Telephone No.:

(7) Emissions:!

Contaminant Rats or Concentration

(8) Process Rate:?

10, Reason for selection and description of systems:

1Applicant myst provide this information when available. Should thig information not be
available, applicant must state the reasan(s) why.

SECTION VII - PREVENTION OF SIGNIFICANT DETERIORATIoN (MOt Applicable)

Company Monitored Data

1. na. sites TSP () s02» Wind spd/diz

Period of Monitoring / / to / /
. month day yearl month day yesr

Qther data recorded

Attach all data or statistical summaries to this application.

3pecify bubbler (B8) or continuous (C).

DER Form 17-1.202(1)
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2. Instrumentation, Field and Laboratory
a. Was instrumentation EPA referenced or its equivalent? [ ] Yes [ ] No
b. Was instrumentation calibrated in accordance with Department procedures?
[ J Yes [ ]I No { ] Unknown
B. Meteoroclogical Datﬁ Used for Air Quality Modeling

1. Year(s) of data from / / . to / /
month day year month day year

2. Surface data obtained from (location)

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

4, Stability wind rose (STAR) data obtained from (lccation)

C. Computer Models Used

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

Attach copies of all final model runs showing input data, receptor locations, and prin-
ciple output tables,

0. Applicants Maximum Allowable Emission Data

Pollutént Emission Rate
TSP grams/sec
502 grame/sec

E. Emission Data Used in Modeling

Attach list of emission sources. Emission data required is source name, description of
point source (on NEDS point nuamber), UTM coordinates, stack data, allowasble emissions,
and normal operating time,

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

G. Discuas the social and economic impact of the selected technology versus other applica-
ble technologies (i.e., jobs, payroll, production, taxes, energy, etc.). Include
assessment of the environmental impact of the sources.

H.  Attach scientific, engineering, and technical material, reports, publizations, jour-
nals, and other competent relavant information describing the theory and application of
the requested beat available control technology.

‘R Form 17-1.202(1)
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Printing and Writing Papers

375 Muscogee Road

P.O. Box 87

Cantonment, Florida 32533-0087
(904) 968-2121

(@| Champion
Champion Internationai Corporation

5/1/89

Mr. William Thomas

Florida Department of Environmental Regulation
Twin Towers Office Building

2600 Blair Stone Road

Tallahassee, Florida 32301

Dear Mr. Thomas:

Enclosed are three copies of an Application To Construct Air Pollution Sources [DER
Form 17 - 1.202(1)] along with the $200 application fee for a proposed pine wood chip
thickness screening system at Champion International Corporation's Pensacola facility.
To meet the scheduled October, 1989 start-up date, we need to begin construction by as
soon as possible. Copies have been sent to Mr. Mike Harley as the reviewer, and to
the FDER Northwest District.

We would appreciate a prompt review of this application. If there is any additional
information needed, please don't hesitate to call.

Sincerely,

Paul M. JohngOn, Jr.
Process Engineer - Environmental Control

cc: Mike Harley *
Ed Middleswart *
FDER - Northwest District

bc: D. Arceneaux * B. Rhodes **
C. Ayer * B. Romnes **
W. Dorman * B. Shoemoe **
E. Johnson * W. Tims *
P. Muehlemann ** File *

* With application

** | etter only
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Fisher-Klosterman, Inc.
Innovative Pollution Control
Equipment Since 1948

For decades, Fisher-Klosterman has
earned recognition as playing a leading
role in the engineering, fabrication

and installation of high-performance,
custom-designed dust collection
equipment and systems. By operating
on the cutting edge of gas/particulate
separation technology, they have
repeatedly provided their customers
with innovative, cost-effective means of
controlling particulate poliution.

Fisher-Klosterman pioneered the use of
digital computers to aid in the selection
and performance prediction of air pollution
control and dust collection equipment
such as high-performance cyclones and
venturi scrubbers. They are the first in
the field to have a complete library of
proprietary computer programs to aid in
the design of equipment to handle any
set of pollution control conditions
economically.

Accurately predicting the performance
of a cyclone separator under any given
set of conditions involves solving a
number of inter-related problems in
physics, three dimensional, muiti-phase
fluid dynamics, and statistics and
probability; problems so complex that it
can, in some cases, take even the most
~ experienced engineer up to a full day for
just the mathematics, with the aid of a
sophisticated electronic calculator.

With the proper information supplied,
Fisher-Klosterman can respond to a
customer with cyclone selection and
accurate performance data in as little as
30 minutes! '

As specialists in custom-designed, high
performance cyclones, Fisher-Klosterman
is the top-ranked supplier of cyclones
for exotic pollution control situations:
refractory brick and ceramic, castable

+- refractories, and many other linings

for high abrasion/high temperature
conditions; ASME certified and
code-stamped cyclones for use in high
pressure or vacuum systems; food-grade
welding; designs to withstand or to
dissipate explosions; ultra high
temperature designs; rubber and cast
polyurethane linings; and special alloys to
resist chemical attack and corrosion. The
vanety of specialized applications is
virtually limitless.

Performance Assurance

The first step in designing a cyclone

is to determine the aerodynamic
charactenistics of the particulates that are
to be separated from the gas. To do this,
Fisher-Klosterman’'s modern Materials
Laboratory measures such vanables as

the specific gravity and aerodynamic
particle size distribution of representative
dust samples supplied by the client.

Samples can also be subjected to
rigorous analysis under scaled-down
operating conditions in Fisher-
Klosterman's Pilot Testing Lab.

Data from these tests are computer-
analyzed, using sophisticated, field-
proven modeling and scale-up pro-
grams to produce accurate, detailed
performance predictions of the full-scale
system. Laboratory services and analyses
are performed at cost as an aid to our
customers in the selection of the proper
equipment for any job.

Total-System Engineering

Using the computer-generated analyses
obtained from the labs, and drawing on
more than thirty years of experience,
Fisher-Klosterman engineers can design
a complete poliution control or solids
collection system to meet the client's
criteria of performance, structural
compatibility, space and arrangement
constraints, and economy. Depending on
the customer’s requirements, this system
can entail anything from a single small
cyclone to a complex, turnkey installation
that utilizes cyclones, scrubbers and even
more exotic pollution control equipment.

Prompt, Personal Service

A key factor in Fisher-Klosterman's
achieving their leadership position in the
industry is their insistence on speedy
delivery and on maintaining a close,
one-on-one relationship with their
customers throughout the design,
instailation and start-up periods of any
equipment. Fisher-Klosterman feels that
this is the only way to learn all of a client’s
requirements and to assure a totally
satisfactory instailation of pollution controt
equipment.
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Fisher-Klosterman XQ Series
Cyciones

Performance Engineered to Suit Your
Needs and Budget.

A Proven Concept

For over 100 years, cyclones have proven
themselves as the most economical,
refiable, effective means of controlling
particulate pollution or recovering
suspended product from process

gas streams.

Simply stated, a cyclone operates by
generating, within itself, a high velocity
vortex of particulate-laden gases.
Centrifugal force hurls the denser
particles toward the cyclone walls, where
they spiral downward into a collection
receptacle. The lighter and, by now,
relatively particulate-free gases are then
exhausted from the cyclone's outlet.

In addition to the size, density and
aerodynamic charactenistics of the
particulate matter, a number of complex
inter-related factors affect the relative
efficiency of any cyclone. These factors
include the cyclone configuration and
size; the volume, velocity and rotational or
angular acceleration of the particulate-
laden gas stream; and the residence
time of the gas in the cyclone.

The XQ Series
An Innovative Approach to
High-Performance Cyclones.

Fisher-Klosterman's new XQ Series of
cyclones represents not only the newest
state-of-the-art in cyclone design, but also
a revolutionary concept in matching
performance and cost to the customer’s
individual needs. ’

Unlike other manufacturers, who offer
one or two basic models, Fisher-
Klosterman offers six basic families
in their XQ Series: XQ465, XQ405,
XQ340, XQ240, XQ170 and XQ120, in
order of increasing efficiency. The XQ465,
for example, is less costly but, with a
shorter residence time, removes a lower
percentage of particulates than a more
costly XQ405, under the same operating
conditions.

If your needs call for the removal of
only relatively large, easily separated
particles, the XQ465 may be the most
cost-effective means of dust collection or
pollution control. if, however, you are
faced with tougher particulate-removal
demands, it becomes necessary to select
one of the more efficient families to
handle your needs.
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Cyclone size is another factor affecting
performance. Within each of the six XQ
Series families, the larger the cyclone, the
greater the volume of gases it can handle
effectively. While the dimensional
drawings on pages 10-15 indicate a
number of sizes in each family, there is in
fact an infinite spectrum of sizes, from the
smallest it is possible to fabricate to the
largest it is possible to ship or field
assemble. Since the geometric
proportions within each family remain
constant, it is a simple matter to project
the dimensions of any cyclone whose size
is not shown in the charts.

In general, two or more smaller
cyclones operating in parallel and
under the same conditions will remove
particulates more efficiently than one
large cyclone of the same family. On
the other hand, one large cyclone is
significantly less costly than two or more
smaller ones. However, limited headroom,
structural requirements at the point of
installation and other factors may dictate
the size limitations of the cyclone
selected. In all cases, Fisher-Klosterman
will engineer the cyclone collector that will
optimize cost and performance.

The six basic families of XQ Cyclones
essentially span the entire spectrum of
possible performance characteristics.
However, if Fisher-Klosterman's lab tests
or analysis of your problem indicate the
need for a cyclone with performance
characteristics somewhere in between
those offered by two of their six basic
families, Fisher-Klosterman can readily
engineer precisely the high-performance
cyclone you need.

An unilimited range of sizes and
performance characteristics, plus higher
efficiencies than ever achieved before,
assure you that there's a Fisher-
Klosterman XQ Senes Cyclone
that's nght for your needs...and at the
nght price.




Factors to Consider in Selecting
Your XQ Series Cyclone

Four Basic Uses

Cyclones are the oldest, simpiest, most
economical and most widely used method
of separating solids from gas streams.
Their uses fall into four categories:

1. Pollution Control

This is a very important and, with the
deveiopment of the XQ Series, a rapidly
expanding application of cyclones. In
many cases where, previously, more
exotic dust collectors were required,
there's a Fisher-Klosterman XQ Series
Cyclone efficient enough to meet the most
stringent air pollution control codes, with
no other equipment needed.
2. Product Recovery

Fisher-Klosterman cyclones are widely
used in process industries for removing
valuable product from gas streams, either
at intermediate stages or at the end of the
production process. For example, a
cyclone is an extremely economical
means of recovering many types of
products from spray dryers, kilns, fluid
bed reactors and similar process
equipment. Another common application
is the recovery of catalyst, as in petroleum
refinery cat-crackers.

3. Pre-Cleaner Ahead of More Exotic
Pollution Control Equipment

Other types of collectors, such as
scrubbers, fabric collectors, and
precipitators, are sensitive to high
loadings of particulates. Excessive
amounts of particulate matter overload
them and cause them to malfunction.
Fisher-Klosterman XQ Series Cyclones
protect these devices and aliow them to
function at peak efficiency.
4, Particulate Size Classification

XQ Series Cyclones from Fisher-
Klosterman provide effective, economical
classification of gas-borne particulates by
matching performance characteristics of
the cyclone with the range of particle
sizes it is desired to extract.

Installation Options

Depending on a number of
considerations, including performance
requirements, space and structural
limitations, there are a number of
installation options available for
Fisher-Klosterman XQ Series Cyclones.

Single Cyclone

In many instances, this is the most
economical option in installing a
Fisher-Klosterman XQ Series Cyclone.
Within limits determined by materials,
shipping or field assembly and installation,
this is generally the first choice when
headroom and structural requirements are
not limiting factors.

BEST AVAILABLE CORY
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SINGLE CYCLONE

Paraliiel Cyclones

XQ Series Cyclones operating in parallel
offer comparably higher efficiencies per
volume of gas handled, with the efficiency
increasing as an inverse function of the
size of the cyclones. This is a more costly
instaliation than a single cyclone, but is
frequently necessitated by limited
headroom or other structural
requirements.

PARALLEL CYCLONES

There is no theoretical limit on the
number of XQ Series Cyclone that may be
installed in paralle!, but there are a
number of precautions that must be
observed:

1. Through proper manifolding and, if
necessary, use of dampers, each cyclone
must receive a nearly equal share of the
gas stream. _

2. Product discharges into collection
receivers MUST be isolated from one
another.

It this precaution is not rigorously
observed, minute imbalances in gas
volume and pressure will generate a
feedback of particulates from the higher
pressure cyclones, creating far lower
operating efficiencies than predicted.

Discharges may be isolated either
by each cyclone’s discharging into
its own sealed container or by all
cyclones’ discharging into a single
compartmentalized receiver in which
each compartment is sealed off from the
others.

Cyclones in Series

if there is sufficient pressure available,
Fisher-Klosterman XQ Series Cyclones
may be operated in series to achieve
even greater collection efficiency.

In a series installation, the exhaust gas
stream from one cyclone is fed into the
inlet of the next cyclone. The effect of
such a series is cumulative: if the first
cyclone collects 90% of, for example, the
10 micron particles from the gas stream, a
second identical cyclone will also collect
90% of the 10 micron particles remaining
in the stream exhausted from the first
cyclone. This creates a cumulative
collection efficiency of 99% at 10 microns.
A third such cyclone in series would boost
the cumulative efficiency to 99.9%, and
SO on.

CLEAN GAS OuT
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CYCLONES IN SERIES

The factor limiting the number of
cyclones that can be used in series is
pressure drop. Each cyclone in a series
generates its own pressure drop, so that
two cyclones will have double the drop
of one and so on. However, in some
applications, cyclones are the only
feasible type of collector for particulate
separation and, in such cases, increased
pressure drop must be tolerated to
achieve the required performance levels.

It is extremely important that each
cyclone in a series have a totally isolated
discharge receiver. Compartmentalization
in a single receiver, as for parallel
installations, is not sufficient. If isolation is .
not achieved, particles collected by the
first stage cyclone will be re-entrained in
the second stage cyclone, and so on.
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Performance Assurance

For us to guarantee that a Fisher-
Klosterman XQ Series Cyclone performs
as specified, the following conditions
must be met:

Product Discharge

The single most common cause of poor
performance in cyclones is faulty design
of the product discharge receiver.

Any high-performance cyclone must
have an air-tight receiver at its product
discharge. At the bottom of every
well-designed cyclone, there is a
tendency to create an induced flow of air
into the product discharge from the
outside. If the receiver is not air-tight, this
can set up currents which will drive
already collected particulates back into
the cyclone.

Also, because the vortex at the product
discharge creates extreme turbulence,
re-entrainment will occur if material is
allowed to accumulate close to the
discharge. For this reason, rotary locks,
feeder valves or air-tight screw conveyors
shouid be installed some distance below
the discharge, if high performance is
expected.

CYCLONE
DISCHARGE

The figure above illustrates the typical
proportions of a well-designed receiver.
The proportions are subject both to en-
gineering judgment and space limita-
tions. For coarse, dense, easy-to-
collect dusts, the height and diameter
may be reduced. Extremely fine,
hard-to-collect matenials, on the other
hand, require as large a receiver as is
practical. In any event, no material should
be stored or allowed to accumulate in the
receiver.

Inlet Velocity

The inlet velocity of the gas stream must
be high enough to keep matenials airborne
and prevent them from clogging the
cyclone at this critical point. However, it
should be remembered that higher inlet
velocities generate higher inlet wear,
particularly with highly abrasive materials.
I abrasion is a critical factor, it would be
advisable to move to the higher efficiency

(i.e. lower family number) XQ Series
Cyclones that can achieve the desired
efficiency at lower velocities.

inlet Ductwork Design

To assure proper performance, ductwork
must be designed to maintain sufficiently
high velocities to keep particulates
airborne and to convey them into the
cyclone. This is particularly critical with
dense, heavy material, as well as with
very fine dusts which have a tendency to
adhere to surfaces with which they come
in contact.

For maximum efficiency, it is important
that any bends or elbows just ahead of
the cyclone be made in the proper
direction. Where tne gas is flowing
vertically up or down through the
ductwork, ciose-coupled elbows that turn
the flow horizontally are acceptable. For
horizontal ductwork, it is extremely
important that any close-coupled elbows
turn in the same direction as the fiow in
the cyclone (i.e. clockwise elbows for
cyclones with a clockwise rotation).
Elbows in the opposite direction from the
cyclone’s flow can severely reduce the
cyclone's efficiency.

)

-—CLOSE
| COUPLED ELBOW -~
WRONG RIGHT
PLAN VIEW OF HORIZONTAL DUCT
AT CYCLONE INLET

In any event, if round ductwork is used,

a graduat transition (15°incl. angle
recommended) to the rectangular cyclone
inlet is mandatory.

Accessories

A number of performance-compatible
accessories are availabie for XQ Series
Cyclones. The following items are
standard. Custom designs are also
available.

Cyclone Outlet Accessories
Standard Weather Caps for direct-to-
atmosphere discharge, in both “coolie-
hat” and shrouded designs.

SHROUDED WEATHER CAP

COOLIE HAT WEATHER CAP
T

SUPPORTS

N FLANGE TO MATCH CYCLONE OUTLET
Scroll Outlets, when outlet ducting is
required and wherever headroom is
limited. Scroll outlets turn the vertical,
spinning exhaust in a honizontal direction
in minimum headroom and eliminate most
of the gases' residual spin. This results in

a small savings in pressure loss and is
less expensive than a custom-fabricated
elbow,

ELEVATION

Product Discharge Outlet Accessories

Dust Receivers that meet the air-tight

requirements of high-performance

cyclones and act as transitions between

the cyclones and various types of air-tight

feeder valves for solids discharge.

Feeder Valves designed for

Fisher-Klosterman XQ Series Cyclones

maintain the air-tight integrity required

for good cyclone performance, while

making it possible to discharge the

collected material from the receiver

continuously.

Several types of feeder valves are

available:

A. Rotary air locks

B. Counterweighted, gravity operated
double-dump valves

C. Counterweighted, air cylinder operated
double-dump valves

D. Counterweighted, motor operated
double-dump valves

TYPES OF &
FEEDER VALVES
ko=
A B8
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Support Stands designed J
specifically for the XQ
Series Cyclones and
their accessories.

SUPPORT STAND



Technical Guide to the Selection of
Fisher-Klosterman XQ Series
High-Performance Cyciones

This section is intended for use by the
Application Engineer in specifying the
correct XQ Series Cyclone for his

needs. Naturally, Fisher-Klosterman will
be happy to provide all the assistance
needed, or to undertake the complete
engineering project, if desired.

Selection Factors

Three factors must be considered in
selecting a cyclone for any application:
1. Inlet Velocity

2. Pressure Loss

3. Collection Efficiency.

Proper calculation of these variables
insures the selection of an XQ Series
Cyclone that will perform with maximum
efficiency and cost effectiveness.

Inlet Velocity

Most cyclone literature assumes an inlet
velocity range from 20 to 100 feet per
second. Most industrial applications have
historically fallen in the 40 to 60 f.p.s.
range. However, the range you consider
need not be so narrow. Extensive testing
and field experience have shown that
Fisher-Klosterman XQ Series Cyclones
perform predictably at velocities as low as
10 f.p.s. and well beyond 150 f.p.s.

The choice of inlet velocity is
generally dictated by the aerodynamic
characteristics of the particulates to be
collected and the possibility of abrasion,
as well as available space, equipment
cost and power consumption.

Figure 1 shows the relationship
between cyclone size (N), volumetric gas
flow rate (Q) in ACFM, and inlet velocity
(vy) in f.p.s.

Application Engineers shouid consider
that collection efficiency will increase as a
complex exponential function of the inlet
velocity. (This will be discussed in greater
detail in a later section on collection
efficiency.) Power consumption will
increase approximately as the square of
the inlet velocity. When abrasion is not a
significant factor, these two criteria alone
will determine the proper cyclone for the
intended application.

FIG. 1
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Pressure Loss
Energy is consumed in the passage of
the gas through the cyclone. This is
expressed as the pressure drop between
the gas inlet and gas outlet of the cyclone,
and is usually measured in inches of
water column (in. w.c.). In any cyclone, the
pressure loss increases approximately as
the square of either the volumetric flow
rate (Q) or the inlet velocity (v}, and
directly as the density (A,) of the gas.
Figure 2 shows the relationship
between inlet velocity (v;) and pressure
loss (AP) in an XQ Series Cyclone with
air at 70°F and 14.7 p.s.i.a.

FIG. 2
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Fractional Efticiency

Efficiency is expressed in percentage by
weight. In the Fractional or Particle Size
or Grade Efficiency (E;) Curve, the
independent variable is the Stokes
Equivalent Particle Diameter (D,),in
microns. The curve is a complex
exponential function of:

1. inlet velocity (v;) and absolute gas
viscosity (ug).

2. particle mass, particle size, shape and
surface roughness, usually measured
as terminal velocity, feet/sec., in still
air, and expressed as Stokes
Equivalent Diameters (D,) in microns.

3. cyclone size and proportions (shape).

Figure 3 illustrates two cyclone fractionat

efficiency curves. Each is for a single

cyclone. Both are plotted at identical
conditions: gas flow rates, densities and

FIG. 3
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absolute viscosities are equal, as are
cyclone pressure drops and particle
density for both cyclones. Curve “a" is for
an XQ120 cyclone, and Curve “b" is for an
XQ465.

Manual calculation of a fractional
efficiency curve for just a single case is a
complex and tedious problem, even for an
experienced engineer. Fisher-Klosterman,
however, has reduced this task to
simplicity itself by the use of the digital
computer. To determine a fractional
efficiency curve, the following data are
required:

* Volumetric gas flow rate, A.C.F.M., Q
* Gas density, Ibs./cu. ft., A,
+ Gas absolute viscosity, Ibs.

(mass)/ft.—sec., g
* Particle specific gravity (dimensioniess),

or true particle density, gms/c.c., A4
If gas density and viscosity are not
known, the gas analysis plus its
temperature and pressure should be
specified. Also, to aid in the selection of
the best and most economical cyclone for
your needs, either or both of the following
should be specified:

* Maximum pressure drop, inches w.c.

» Desired efficiency at some specified
particle size.

Helpful, but not mandatory, the following

data should be furnished if available:

+ Dust fineness, typically expressed as %
by weight finer than 1.5 microns

¢ Inlet dust loading, grains/A.C.F.

With this information, our experienced

application engineers can provide

complete computer-calculated fractional

efficiency curves in a matter of minutes.

Total Efficiency

Total Collection Efficiency (E,)is defined as
the percent by weight of the gas-borne
particulate separated by the cyclone. To
calculate Total Efficiency, not only must
the Fractional Efficiency curve of the
cyclone be known, but also the size
distribution of the particulate.

The independent vanable in the particle
size distribution should be Stokes
Equivalent Diameters, usually expressed
in microns (one-millionth of a meter). This
is a hypothetical aerodynamic diameter
which accounts for the size, shape, mass
and texture of the particle.

One word of caution: Optical
techniques, screening, analytical
instrumentation which measures particle
size by determining the amount of liquid
a particle displaces and other non-
standardized methods do not give data
which can be used with any degree of
confidence or accuracy in calculating
cyclone performance. If you have any
doubts about your data, you should utilize
our laboratory services. (See page 3).

The dependent variable in the Particle
Size Distribution is generally expressed
as “percent by weight finer” than a
specified Stokes Equivalent Diameter in
microns. Equally usable is data specifying
the percent by weight falling in the range
between two specified diameters.
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The calculation of Total Efficiency

Involves the following steps:

« If it is not already in that form, convert
the Particle Size Distribution to a
cumulative % by weight finer than any
specified diameter.

+ Find the derivative of the Particle Size
Distribution.

» Multiply the derivative by the Cyclone
Fractional Efficiency Curve.

+ Integrate the resulting product from zero
particle diameter to infinity to find Total
Collection Efficiency.

Although the above process sounds
straightforward, the product to be
integrated does not, in fact, have a
rational infegral. The problem must
therefore be solved by one of three
techniques:

« Graphical methods, or;

« Express the product as an infinite series
which can be integrated term by term,
or;

+ Find the integral of the product by
Numerical Caiculus.

The latter method lends itself ideally to
the digital computer. Given the same data
as outlined for the computation of the
Fractional Efficiency Curve (see page 8),
plus the Particle Size Distribution, we can
calculate and report Total Collection
Efficiency to you in just a few minutes.

However, in many cases, you may wish
to make an approximate calculation of

Total Collection Efficiency yourself. A

method for doing so involves the use of

an “Average Limit Particle,” and its use
permits you to examine the consequences
of varying both the type of cyclone and
the number in parallel that you are
considenng. You must be aware that this
method is only an approximation. Its
accuracy decreases in two cases.

* When the particle size distribution is
very narrow. Much more accurate
resuits are obtained if the distribution
ranges, for example, between 1.0 and
100.0 microns than if all particles fall
between 1.0 and 10.0 microns.

« The fower the Total Collection Efficiency

(the finer the particulate), the lower the
accuracy of this method.

The Average Limit Particle size is
calculated by:

Bo X N2
D =k —_l
TV e xQ

where D, = Average Limit Particle,
microns.

ue = Absolute viscosity of gas, Ibs.
(mass)/ft.—sec.

N = Cyclone size.

A¢ = Particulate specific gravity, or
true particle density,
grams/c.c.

Q = Volumetric gas flow rate,
A.CFM.

k, a constant, is given in Table 1 for each
family of cyclones in the XQ Series.

Table 1 FIG. 4
E.':}.".;" XQ465 XQ405 XQ340 X0240 XQ170 XQ120 iy - o
k 1254.27 1069.19 923.120 741.378 621.110 543.522 90.
The approximate Total Collection Efficiency "y -
is calculated by: § prs
g = 100.0 -1, :
where ¢, = Approximate Total Collection ]
Efficiency, % by weight. E e =
f, = The percent finer by weight, in H -
the Particle Size Distribution at %
the Average Limit Particle Size.

Examples of Cyclone Calculations
Example #1
Given:
Q= 6,800 A.C.FM.
Gas = Air at 460° F. and 14.7 p.s.i.a.
A = 0.036 Ibs./cu. ft.
#q=1.76 x 1073 Ibs. (mass)/ft.—sec.

Specifications:
v, = 70. f.p.s., maximum
AP = 3.0 in. w.c., maximum
Calculations:
1. From Figure 1, smallest single cyclone
atv; = 70. f.p.s. is SIZE 22.

2. Allowable maximum pressure drop at
specified conditions must be corrected
to the gas density of air at 70°F. and
14.7 p.s.ia., 0.075 IbsJeu. ft. AP, =
0.075 x 3.0/0.036 = 6.25 in. w.C.

3. From Figure 2, at APy = 6.25 in.
w.c., v; = 53. f.p.s. The cyclone will
have to be resized to this inlet velocity.

4. Returning to Figure 1, smallest single
cyclone at v; 53. f.p.s. is SIZE 25.

Example #2
Given:
Q= 12,500 A.C.FM.
Ag = 0.075 Ibs./cu. ft.
Mo = 1.2029 x 1075 ibs.
(mass)/ft.—sec.
Ag=3.15
Particle Size Distribution:
See Figure 4.
Specifications:
Required Total Efficiency by weight,
g = 86.5%
Maximum allowable pressure drop,
AP =75in. wc.
Maximum allowable inlet velocity,
v; =55 f.p.s.
Calculations:
1. Assume cyclone wiil be type XQ340
2. From Figure 1 atv, = 55 {.p.s., Size =
33
3. From Figure 2 atv, = 55f.p.s., AP =
6.8 in. w.c. .
4. From Table 1, k = 923.120

5. By equation (1), \/1 2029 x 10-5 x 333

D, = 923120 x 3.15 x 12500
= 3.06

- 6. From Figure 4, f = 7.1

7. By equation (2), ¢, = 100.0 —7.1
= 92.9%
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A typical XQ Series Model Number
and What it Means
XQ465-20-2-CR1
A B C D

A. "XQ" plus a 3-digit number designates
the family of the cyclone.

B. “-" plus a number designates the
cyclone size which equals the height
of the cyclone inlet in inches. This may
be a 1- or 2-digit number, or a decimal.

C. “-" plus an integer indicates the
number of cyclones in parallel that
make up the complete collection
system.

D. *" plus a special suffix designates
special construction features. Some
examples are:

PV = Pressure Vessel

CR1 = 1-inch Castable Refractory
Lining

CR2 = 2-Inch Castable Refractory
Lining

RB3 = 3-Inch Refractory Brick Lining
RB9 = 9-Inch Refractory Brick Lining
C.5 = Y-Inch Alumina Ceramic Tile
Lining
C1 = 1-Inch Alumina Ceramic Tile
Lining
Use the above information when
specifying your XQ Series Cyclone. In
addition, orders should specify separately:

Material(s) ot Construction

or (if Fisher-Klosterman is to determine
the matenals) special construction
considerations such as high abrasion or
corrosive conditions.

Special Construction Features, such
as:
Break-Apart Construction for installations
requiring cleaning and maintenance.
Externally Replaceable Wear
Plates/Sections or special linings for
highly abrasive dusts.
Access Doors (not recommended for the
active portion of the cyclone when
collection performance is critical).
Explosion Reliefs for use with explosive
dusts.

Plus a variety of other features
demanded by the individual cyclone’s
application.
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NOTES: -
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Cyclone g % Cyclone Q 2%, 12(2)%
e C ¢ Fd c H84%e - 169%
D °58% D "& L 132'%e
Inlet E 428 - Inlet E £ - 1gg
Height: G %59, Height: G 1599 3
18 in. H 52 36in. H 506 92
J §29 J 62 ' 64
Wet . K =118 Inlet . K ; . 283
idth: L 531 Width: . L 3
367hs in. M : ";171/:-:_: 72'%g in. M Nl 4
A 4§22 clone A : 5‘482 4 540
s;:;one B Slze: B T 164%s LIB7H .. 215'he
214 C 434 C : 168%s 3183% : 202%
g g -4 124% E139'%e 159%
C 94 H10-
::ﬂqtm. F Inlet F 26
219.3‘ : G Height: G 44
. H 43in. H 110
J J- 75
I\?I'edtm' K Inlet K 233
idth: L width: L 76
42hein. 87% in. M 30
Cyclone Cyclone 3 o Yean DEvhe Saie
254 c 514 C s 199% 3217% 239%
D D 147‘%5;?[563’! : 188%
Inlet E Iniet IE= : 1;; 4180. : 152
Height: G Height: G 52 :
.} 25in. H 51in. H 128
J J 89
Inlet Inlet
Width: K Width: K 278
50% in. M 103% in. M 351
Cyclone g Cyclone g ggg“/w T s
e c Sy C 234% 281%
D : g 174% - 221%
E 131
Inlet Inlet
Height: & Height: & 5
30 in. a 60 in. H 150
J J 106
Inlet Inlet
Width: K Width: . bt
60% in. M 121%in. M 42
Table 2
Standard Material Thicknesses (See Note 1)
Maximum Cyclone Size (See Note 2)
U.S.S. NOTES:
GAUGE INCHES XQ465 XQ405 XQ340 XQ240 XQt70 xQ120 1. Any thickness of material in all carbon
16 0598 36 33 30 25 21 18 steel, alloy or stainless steel, high nickel,
14 0747 45 41 a7 a2 27 22 atluminum and other non-ferrous alloys is
12 1046 62 57 52 4 37 a1 gzlﬂiat%zsas required by operating
10 1345 80 74 67 57 48 40 ) ,
Ve R 1875 112 103 94 79 67 56 2. The above sizes will withstand —15 in.
) w.C. absolute internal pressure in
“R 2500 149 137 125 105 89 s commercial quality hot rolled steel.
) KR 3750 2?4 206 188 158 133 112
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Table 3
. Installed Weights of Single Cyclones (See Note 1)

CYCLONE XQ468 XQ408 XQ340 XQ240 XQ170 XQ120
SIZE THK. LBS. THK. LBS. THK. LBS. THK. LBS. THK. LBS. THK. LBS
3 .0598 5 .0598 ] .0598 7 0598 9 .0598 12 .0598 16
4 .0598 8 .0598 10 .0598 1 .0598 15 .0598 21 .0598 29
5 .0598 13 .0598 15 0598 18 .0598 24 .0598 33 .0598 45
6 .0598 19 .0598 prd .0588 26 .0598 35 .0598 47 0598 65
7 .0598 25 .0598 30 .0598 35 .0598 47 .0598 64 .0598 88
9 .0598 42 .0598 50 .0598 58 .0598 78 .0598 105 .0598 145
1 .0598 63 .0598 75 .0598 86 0598 115 .0598 160 .0598 220
13 .0598 88’ .0598 105 .0598 120 .0598 165 .0598 220 .0598 305
16 .0598 135 .0598 155 .0598 180 .0598 245 .0598 335 .0598 460
20 .0598 205 .0598 245 .0588 285 .0598 385 .0598 525 .0747 900
24 .0598 300 .0598 355 .0588 410 .0598 555 0747 945 1046 1800
29 .0598 435 .0598 515 .0598 600 0747 1000 .1046 1950 1048 2650
36 05988 670 .0747 1000 .0747 1150 .1046 2200 1046 2950 1345 5250
44 0747 1250 1046 2100 1048 2410 .1046 3250 1345 5700 1875 10,700
54 .1046 2650 .1046 3150 .1345 4750 .1345 6350 .1875 11,700 .1875 16,100
66 1345 5100 1345 6000 .1345 6950 .1875 12,900 1875 17,500 .2500 32,000
76 .1345 6750 .1875 10,900 1875 12,600 .1875 17,000 .2500 30,900 .3750 83,600
81 1875 10,400 .1875 12,300 1875 14,300 .2500 25,800 .2500 35,100 3750 72,300
NOTES: Wi, the tabulated weight for the 3. For DUAL cyclones, including dust
1. Weights are based on commercial XQ cyclone family being considered. hopper and inlet and outlet manifolds,
quality hot rolled steel. calculate W as in Note 2. Then, find the
2. For sizes and/or thicknesses not B. Calculate the weight, W, by total weight, Wy, by

shown, use the following procedure: 2

A. Select the nearest size, Ny, and W= T 7 \Nia) _ "4,
find ¢, the tabulated thickness and where t = desired thickness, inches
N = desired cyclone size.

Wiy X g N

W(m) = 3.708 X W.
For QUAD cyclones, the procedure is as
in Note 3 EXCEPT W,,,,, = 8.207 x W.

Table 4 Table 5
Shipping Limitations Engiish To Metric Conversions
The following are the largest sizes of : Multiply
single cyclones that can be shipped English Units
completely pre-assembled. Larger sizes Dimensions Inches
will, in all cases, require knockdown (K.D.) Weights Pounds
construction flanged for bolted field Volumetric Flow Rate  C.EM
assembly. Depending on routing, in some . L
states the maximum sizes will be even Velocity FL/Sec.
smaller. Pressure Drop Inches—Water
XQ4a65—87 XQ240—-67 Density Lbs/Cu. Ft.
XQ405-82 XQ170-58 Absolute Viscosity Lbs. (Mass)/Ft.—Sec.
XQ340-77 XQ120-51 Temperature One (1) Degree F
Pressure PS.l
Dust Loading Grains/Cu. Ft.

To Convert to

By Metric Units
2.540 cm.

0.454 kg.

4.720 x 10~ M3/sec.
0.305 M/sec.

1.863 mm-—Mercury
0.160 g/ce

1488.2 Centipoise
0.555 One (1) Degree C
51.714 ' mm-—Mercury
2.29 x 107 kg/M?

{k Fisher-Klosterman, Inc.

P.O. Box 11190, Station H
Louisville, Kentucky 40211
(502) 776-1505
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Part I: Supplemental Information

Description of Process
Champion International Corporation is proposing to construct a pine

wood chip thickness screening system at its Pensacola facility,
located in Cantonment, Escambia County, Florida. The new thickness
screening system will replace an existing oversized chip screen
system which classifies chips according to length rather than
thickness. The effect of this project will be to increase chip quality to
existing chip digesters and therefore will enhance pulp quality to the
bleach plant and paper machines. The project objective will not
increase production or throughput and will have no effect on any other
mill equipment emissions.

System Design
The proposed pine wood chip thickness screening system will consist

of the following equipment:

1 Primary Disc Screen

1 Secondary Disc Screen

1 Air Density Separator Rotary Feeder

1 Air Density Separator Cyclone and Blower
2 Chip Slicers

2 Gyratory Fines Screens

1 Fines Blower and Separator Cyclone

The existing system to be replaced consists of the following
equipment:

» 2 - Chip Screens
* 1 - #2 Oversized Chip Re-Chipper
* 1 - #2 Cyclone Separator

Figures One and Two in Part Il of this Supplement are process flow
sheets illustrating the proposed and existing systems.

Wood Usage
Installation of the chip thickness screening system to replace

components of the existing oversized chip screening system will
improve chip quality to the pulp digesters but not increase chip

Page 1



throughput. The difference between wood throughput of 1988 compared
to post construction tabulated in Table One is actual usage in 1988
versus mill design usage. The wood throughput of 1987 is not
compared due to 1986 and 1987 mill conversion startup affects.

Emissions

Emissions associated with the installation of the pine wood chip
thickness screening system emanate from two new point sources and
one existing point source as shown in Figures One and Two and
tabulated in Table One. The two new point sources are a fines
“airveyor” high efficiency cyclone separator (shown in Figure Two as
block L) and an Air Density Separator cyclone (shown in Figure Two as
block G). The net increase in point source total particulate emissions
resulting from the installation is +2.0 tons per year. Because no
external woodyard modifications are taking place associated with this
project fugitive emissions are expected to at least remain the same.
Any new or altered conveyor systems will be fitted with covers.

Contemporaneous changes since the 1986 mill conversion project were
noted in the construction permit No. AC 17-113551. Table one is based
on Table Il of that permit which is attached in Part lll. When added to
contemporaneous changes, net emissions are -8.7 tons per year. These
are well below the PM10 (Particulate Matter less than 10 microns in
size) and TSP (Total Suspended Particulate) PSD (Prevention of
Significant Deterioration) significance levels of 15 and 25 tons per
year, respectively.

Emissions Control Devices

Fugitive emissions are controlled by covers on all belt conveyors. Two
high efficiency cyclone separators are included in the installation
(Shown in Figure One). Manufacturer efficiency curves (enclosed) with
mill chip classifications were used to rate cyclone separation
efficiencies.

The stack of the induced draft fan for the Air Density Separator
cyclone is approximately 70 feet in height, and is 1.5 feet in diameter.
The air flow rate is 12,000 ACFM maximum, and is at ambient
temperatures and water vapor content. The fines cyclone has its own
vent in the top.
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Part Il: Airborne Contaminants Emitted Data and

Calculations
Table One: Pensacola Mill Pine Chip Thickness Screening

System Installation Data

(Tons/Year)
Chip Supply
1988 Usage 1,100,000
Mill Design 1,200,000
PM10 Emissions:
Proposed 0.8
Present 0.1
Net PM10 0.7
Net TSP Emissions:
Proposed 2.2
Present 0.2
Net TSP 2.0
Contemporaneous:
Present -10.7
Proposed Increase 2.0
Net -8.7

Calculations:

The flowsheets include recycle loops that were calculated by iteration
using the following equations with reference to the respective
flowsheets.

Constants:
Scrubber Efficiencies: _
Where Particulate Matter > 10p the cyclone separation efficiency at

99.5%; Therefore X = 0.995

Particulate Matter < 10p the cyclone separation efficiency at 95%;
Therefore Y = 0.95
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Particulate Classification:

0.13% of Fines are Particulate Matter greater than 10 microns in size
- but less than 200 microns; Therefore Z = 0.0013

0.01% of Fines are Particulate Matter less than 10 microns in size;
Therefore V = 0.0001

Calculations and Derivations For Figure One

A
B
B -
D

mTMOoOOW
N

O

E+
Therefore:

G>10pu=F*01*Z*(1-X)
G<10pu=F*01*V*(1-Y)

And:
H=D-E-G
K=H-1

I =H"*0.1
L=K

J=1

Calculations and Derivations For Figure Two

B=A+D
C=B"001
D=C

Therefore:

E>10u=D*01*Z*(1-X)
E<10pu=D*01*V*(1-Y)
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And:

F=B-C-E
G=F*0.15

Therefore:

H>10pu =G * 0.0005 * (1 - X)

H< 10 u =G *0.00001 * (1-Y)

And:

v
o)
T

=T~ X<
oo
XTRT
+
O&'T
« I
o

Il

Therefore:

O>10u=L*Z*(1-X)
O<10u=L*V*(1-Y)

Finally:

P=O+H+E
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Part Ill: Appended Diagrams and Data
 Mill Location Plot Plan
- Affected Facility Plot Plan
- Process Flow Diagrams

« (Calculations Basis Literature and Data
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Figure One: Existing Pine Wood Oversized Chip Screening System
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Environmental Control - Pensacola Mill
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Figure Two:
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~rinting and Writing Papers

75 Muscoaee Road
0. Box &7

intonment. Florida

@) champion

_hampion International Corperation

To: Date:

Peter Muehlemann April 6, 1989

From: Subject:

Eric Johnson Pine Fines Classification
FTM-498

Shown below is a table summarizing the classification of the
Pensacola mill pine wood fines. A sample of the fines
material retained on a 3/64 inch Tyler screen from Bill
Dorman’s work dated March 10, 1989 {(report #1513001) was
further classified on a Tyler screen classifier.

In summary, the fines classification results are as follows:

% of Total
Pine Wood Fines . . . Are Greater Than . . . Less Than
18.3 B41v
21.0 4795 u 06410 u
39.3 2403 u 4795 u
5.6 2018 u 2403 u
7.5 1203 u 2018 u
7.72 300 u 1203 u
0.44 212 u 300 u
0.13 75 u 212 u
0.009 38 u 75 u
6.0 x 107° -- 38 u
u = micron

Eric Johnson

EJJ/hs

cc: David Arceneaux
Bill Dorman
Paul Johnson
Buddy Rhodes
Bob Romnes
Bernie Shoemoe
Willie Tims
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Technical Evaluation
and
Preliminary Determination

‘Champion International Corporation
Cantonment, Escambia County, Florida

Gas Fired Package Boiler
Permit No. AC 17-140962
PSD-FL-126

Florida Department of Environmental Regulation
Bureau of Air Quality Management
Central Air Permitting

Nerﬁber 6, 1987
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I. Application
A. Applicant

Champion International Corporation
Post -Office Box 87
Cantonment, Florida 32533

B. Project and Location

The applicant proposes to install a skid mounted temporary
gas fired package boiler, generating 125,000 lbs/hr steam at 600
psig, at Champion's plant site in Escambia County, Florida. The
195 MMBtu/hr boiler will allow Champion to operate through winter
months and repair down time on existing boilers, for a maximum
period of two years. The proposed project will emit  the
pollutants nitrogen oxides (NOx), sulfur dioxide (S503),
particulate matter (PM), carbon monoxide (CO) and volatile
organic compounds (VOC).

The UTM coordinates of this facility are Zone 16, 469.3 km
East and 3385.72 km North.

C. Sources Reviewed

(94

The sources reviewed in this technical evaluation will be
the proposed temporary boiler and Boiler Nos. 1, 3, and 4 which
have been shut down.

Champion applied for a construction permit for the proposed
project on October 29, 1987, and the application was deemed
complete on November 6, 1987.

D. PFacility Category

Champion's facility in Cantonment is classified in
accordance with the Standard Industrial Classification (SIC) Code
as Major Group 26, Paper and Allied Products; Group No. 262,
Paper Mills; Industry No. 2621, Paper Mills.

The proposed project will be a major modification to a
major facility, as defined by Chapter 17-2 of the Florida
Administrative Code (FAC).

IT. Project Description

The applicant proposes to operate a rental skid mounted
temporary gas fired boiler to supply 125,000 lbs/hr steam at 600
psig. Temporary gas, water, and steam lines will be run to the
boiler. A rental stack will also be installed. The maximum heat
input capacity of the ‘boiler:will be 195 MMBtu/hr.
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This boiler is needed due to less than design steam
production from the existing No. 1 and 2 Power Boilers. The
package boiler will allow Champion to operate through winter
months and repair down time on existing boilers. The temporary
boiler is anticipated to be needed for a maximum of two years.

III. Rule Applicability

The proposed project will result in emissions of NOx, SOj,
PM, CO and VOCs. It is subject to preconstruction review in
accordance with Chapter 403 of the Florida Statutes and Chapters
17-2 and 17-4 of the Florida Administrative Code (FAC).

The proposed project will be located in Escambia County, an
area designated as unclassifiable for PM, but attainment for NOx,
S0y, CO and VOCs, in accordance with Rules 17-2.420 and 17-2.430,
FAC.

Although Boiler Nos. 1, 3, and 4 have been considered in
this review, emission credits cannot be granted for their
shut-down since operations were ceased prior to the
contemporaneous period of this application, in accordance with
Rule 17-2.500(2), FAC.

Therefore, the proposed project will be a major
modification to a major facility and will be subject to a
Prevention of Significant Deterioration (PSD) Review in
accordance with Rule 17-2.500(2)(d)4, FAC.

However, since the pollutant emitting period will not
exceed two years, the proposed project will be exempt from the
requirements of Rules 17-2.500(5)(d), (e), (£), and (g), FAC, in
accordance with Rule 17-2.500(3)(c), FAC.

The proposed project will not be subject to New Source
Performance Standards in accordance with 40 CFR 60 Subpart Db -
Standards of Performance for Industrial Steam Generating Units,
because the rental boiler was built before 1984, the NSPS
applicability date.

The applicable emission limiting standards will be
determined by the Best Availabile Control Technology (BACT) for
PM, SO3, NOx, CO, and visible emissions (VE) in accordance with
Rule 17-2.630, FAC.

The proposed project will be required to show compliance in
accordance with Rule 17-2.700, FAC, with the emission limiting
standards for:
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a) NOx, by EPA Method 7.
b) CO, by EPA Method 10.
c) VE, by DER Method 9.

Note: Other DER Approved Methods may be used with prior
Departmental approval.
Iv. EmissioniLimitations

The propbsed project will be in operation no longer than
two years, at 8760 hrs/yr, and will be limiteC by the attached
BACT determinapion. EFmission estimates are as follows:

Pollutant 1b/MMBtu . 1lb/hr TPY
NOx 0.2 39 147
- CO 0.24 47 205
- 802 0.0006 0.12 1
PM 0.005 1 4
voC ) 0.003 ‘ 1 4

Visible emissions will be limited to 5% opacity.

Note: Except for the NOx NSPS standard based estimates, and the
CO manufacturer's estimates, the other criteria pollutant
emission estimates are based on AP-42.

V. Air Quality Analysis
A. Introduction

Champion proposes to temporarily lease and operate a gas-
fired package boiler. The duration of operation is not to exceed
two years. The operation of this boiler will have the potential
to emit NOx and CO in PSD significant quantities. Both of these
pollutants are, thus, subject to the requirements of the PSD
regulations as defined in Rule 17-2.,500, of the Florida

Administrative Code. -

An exemption for temporary sources from several of the
specific requirements is contained in Rule 17-2.500(3)(c), FAC.
This exemption applies to the-preconstruction review requirements
contained in paragraphs 17-2.500(5)(d), (e), (f£), and (g), FAC.
It is applicable only if the duration of emissions would not
exceed two years and the applicant has provided the Department
with reasonable assurance that the increased emissions will not
cause or contribute to a violation of an ambient air quality
standard or have a significant impact on any Class I area or area
where a PSD increment is violated.



The preconstruction review requirements applicable to
Champion include:

- A Best Available Control Technology (BACT) analysis,
and;

- An Ambient Air Quality Standards (AAQS) analysis.

. Based on these analyses, the Department has reasonable
assurance that the proposed proje.t as described in this permit
and subject to.the conditions, of approval proposed herein, will
not cause or contribute to a violation of an ambient air quality
standard. A discussion of the required AAQS analysis follows.

B. Ambient Air Quality Standards Analysis

In order to satisfy the reasonable assurance requirement,
the applicant submitted the ambient air quality analysis
previously completed at the Champion (formerly St. Regis)
facility for the construction of the No. 4 Bark Boiler. A series
of PSD permits have been associated with this bark boiler. The
permit PSD-FL-041 addressed the original construction of the No.
4 Bark Boiler; the permit PSD-FL-066 addressed allowance for coal
burning in the No. 3 and No. 4 boilers; and, the permit
PSD-FL~070 addressed an increase in sulfur content of the coal
used in the boilers. The air quality analyses for these permits
included dispersion modeling for both NOx and CO. The modeling
showed that the maximum ambient air concentrations expected due
to the increased emissions from the new No. 4 boiler in
conjunction with all other sources of NOy and CO were much less
than the air quality standards for these pollutants. Included in
these other sources were emissions from power boiler Nos. 1, 3,
and 4 which have been subsequently shut down. The emission
decreases from these power boilers offsets much, if not all, of
the currently proposed increase. There have been no significant,
new sources of NOx or CO in the area surrounding the Champion ’
facility and the background levels have not significantly
changed.

The Department, in addition, completed a screening analysis
using the PTPLU dispersion model. The emissions increase
associated with the maximum operation of the proposed temporary
boiler was input to the model. The results indicate that the
emissions from the temporary boiler, in and of itself, will
result in minimal ambient impacts. The maximum one-hour CO
concentration is predicted to be less than 0.05 mg/m3, while the
maximum one-hour NOp concentration is 30 ug/m3, These
concentration increases can be compared to the ambient air
quality standards for CO and NOp.
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Pollutant Florida AAQS
CO

l-hour ' 40 mg/m3

8-hour 10 mg/m3
NO»

annual 100 ug/m3

Although the predicted concentrations are applicable to a
one-hour average, a reasonable extrapolation of these results to
the longer averaging times associated with the standards produces
very small concentratio.l levels,

The pollutants subject to PSD review, NOx and CO, do not
have maximum allowable increases (increments) defined for them.
As such, an increment analysis is not applicable. Also, the
Champion facility is not located within 100 km of any Class I
area, therefore, no analysis is necessary.

In summary, the emissions increase of NOx and CO from the
temporary boiler will have minimal air quality impacts. The
Department is reasonably assured that the operation of the
temporary boiler will not cause or contribute to a violation of
an ambient air quality standard.

VI. Conclusion

Based on the information provided by Champion, the
Department has reasonable assurance that the proposed temporary
gas-fired boiler, as described in this evaluation, and subject
the conditions proposed herein, will not cause or contribute to a
violation of an ambient air quality standard or PSD increment, or
any other provisions of Chapter 17-2, FAC.
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, STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

BOB MARTINEZ

TWIN TOWERS OFFICE BUILDING GOVERNOR

2600 BLAIR STONE ROAD .
TALLAHASSEE, FLORIDA 32399-2400 DALE TWACHTMANN

SECRETARY

PERMITTEE: Permit Number:AC 17-140962

Champion International Corp. Expiration Date: June 1, 1988
Post Office Box 87 County: Escambia
Cantonment, »L 32533 Latitude/Longitude: 30° 36' 19°"N

87° 19°' 13"wW
Project: Gas Fired Package Boiler

This permit is issued under the provisions of Chapter 403,
Florida Statutes, and Florida Administrative Code Rule(s) 17-2
and 17-4. The above named permittee is hereby authorized to
perform the work or operate the facility shown on the application
and approved drawings, plans, and other documents attached hereto
or on file with the Department and made a part hereof and
specifically described as follows:

For the construction of a steam generating facility consisting of
a temporary rental gas-fired skid mounted package boiler, at
Champion's plant site in Escambia County, Florida. The boiler
will have a maxiqﬁﬁaheat input capacity of 195 MMBtu/hr producing
125,000 1lbs/hr steam at 600 psig.
/

Construction will be in accordance with the permit application
and plans, documents and reference material submitted unless
otherwise stated in the General and Specific Conditions herein.

This project's federal permit number: PSD-FL-126
Attachments:
1. Champion's Application package dated October 22, 1987.

2. Additional information submitted by Champion, dated October
29, 1987,

3. Champion's letter on boiler details dated, November 6, 1987.

Protecting Florida and Your Quality of Life
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PERMITTEE: Permit Number: AC 17-140962

. Champion International Corp. Expiration Date: June 1, 1988

GENERAL CONDITIONS:

l. The terms, conditions, requirements, 1limitations, and
restrictions set forth herein are "Permit Conditions" and as such
are binding upon the permittee and enforceable pursuant to the
authority of Sections 403.161, 403.727, or 403.859 through
403.861, Florida Statutes. The permittee is hereby placed on
notice that the Department will review this permit periodically
and may initiate enforcement action for any violation of the
"Permit Conditions" by the permittee, its agents, employees,
servants or representatives.

2. This permit is wvalid only for the specific processes and
operations applied for and indicated in the approved drawings or
exhibits. Any unauthorized deviation from the approved drawings,
exhibits, specifications, or conditions of this permit may
constitute grounds for revocation and enforuement action by the
Department.

3. As provided in Subsections 403.087(6) and 403.722(5), Florida
Statutes, the issuance of this permit does not convey any vested
rights or any exclusive privileges. Nor does it authorize any
injury to public or private property or any invasion of personal
rights, nor any infringement of federal, state or local laws or
regulations. This permit does not constitute a waiver of or
approval of any other Department permit that may be required for
other aspects of the total project which are not addressed in the
permit.

4. This permit conveys no title to land or water, does not
constitute state recognition or acknowledgement of title, and
does not constitute authority for the use of submerged 1lands
unless herein provided and the necessary title or 1leasehold
interests have been obtained from the state. Only the Trustees
of the Internal Improvement Trust Fund may express state opinion
as to title.

5. This permit does not relieve the permittee from liability for
harm or injury to human health or welfare, animal, plant or
aquatic life or property and penalties therefore caused by the
construction or operation of this permitted source, nor does it
allow the permittee to cause pollution 1in contravention of
Florida Statutes and Department rules, unless specifically
authorized by an order from the Department.

""Page’’2 of 7
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PERMITTEE: Permit Number: AC 17-140962
Champion International Corp. Expiration Date: June 1, 1988

GENERAL CONDITIONS:

6. The permittee shall at all times properly operate and
maintain the facility and systems of treatment and control (and
related appurtenances) that are installed or used by the
permittee to achieve compliance with the conditions of this
permit, as required by Department rules. -This provision includes
the operation of backup or auxiliary facilities or similar
systems when necessary to achieve compliance with the conditions
of the permit and when required by Department rules.

7. The permittee, by accepting this permit, specifically agrees
to allow authorized Department personnel, upon presentation of
credentials or other documents as may be required by law, access
to the premises, at reasonable times, where th:e permitted
activity is located or conducted for the purpose of:

a. Having access to and copying any records that must be
kept under the conditions of the permit;

b. Inspecting the facility, equipment, practices, or
operations regulated or required under this permit; and

c. Sampling or monitoring any substances or parameters at
any location reasonably necessary to assure compliance
with this permit or Department rules.

Reasonable time may depend on the nature of the concern
being investigated. :

8. If, for any reason, the permittee does not comply with or
will be unable to cowmply with any condition or 1limitation
specified in this permit, the permittee shall immediately notify
and provide the Department with the following information:

a. a description of and cause of non-compliance; and

<

b. the period of noncompliance, including exact dates and
times; or, if not corrected, the anticipated time the
noncompliance is expected to continue, and steps being
taken to reduce, eliminate, and prevent recurrence of
the noncompliance. 4

Page 3 of 7



PERMITTEE: Permit Number: AC 17-140962
Champion International Corp. Expiration Date: June 1, 1988

GENERAL CONDITIONS:

The permiﬁtee shall be responsible for any and all damages
which may result and may be subject to enforcement action by the
Department for penalties or revocation of this permit.

9. In accepting this permit, the permittee understands and
agrees that all records, notes, monitoring data and other
information relating to the construction or operation of this
permitted source, which are submitted to the Department, may be
used by the Department as evidence in any enforcement case
arising under the Florida Statutes or Department rules, except
where- such use is proscribed by Sections 403.73 and 403.111,
Florida Statutes. '

10. The permittee aqgrees to comply with changes in Department
rules and Florida "3tatutes after a reasonable time for
compliance, provided however, the permittee does not waive any
other rights granted by Florida Statutes or Department rules.

11. This permit is transferable only upon Department approval in
accordance with Florida Administrative Code Rules 17-4.12 and
17-30.30, as applicable. The permittee shall be liable for any
non-compliance of the permitted activity until the transfer is
approved by the Department.

12. This permit is required to be kept at the work site of the
permitted activity during the entire period of construction or
operation.

13. This permit also constitutes:

(x) Determination of Best Available Control Technology
(BACT)

(x) Determination of Prevention of Significant Deterioration
(PSD)

( ) Compliance with New Source Performance Standards.

1l4. The permittee shall comply with the following monitoring and
record keeping requirements:

a. Upon request, the permittee shall furnish all records
and plans required under Department rules. The reten-
tion period for all records will be extended
automatically, unless otherwise stipulated by the
Department,. during~*the”. course- of any unresolved
enforcement action. '

page 4 of 7.
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PERMITTEE: Permit Number: AC 17-140962
Champion International Corp. Expiration Date: June 1, 1988

GENERAL CONDITIONS:

b. The permittee shall retain at the facility or other
location designated by this permit records of all
monitoring information (including all calibration and
maintenance records and all original strip chart
recordings for continuous monitoring instrumentation),
copies of all reports required by this permit, and
records of all data used to complete the application
for this permit. The time period of retention shall
be at least three years from the date of the sample,
measurement, report or application wunless otherwise
specified by Department rule.

c. Records of monitoring information shall include:

- the date, exact place, and time of sampling or

_ measurements;

- the person responsible for performing the sampling
Or measurements;

- the date(s) analyses were performed;

- the person responsible for performing the analyses;

- the analytical techniques or methods used; and

- the results of such analyses.

15. When requested by the Department, the permittee shall within
a reasonable time furnish any information required by law which
is needed to determine compliance with the permit. If the
permittee becomes aware that relevant facts were not submitted or
were incorrect in the permit application or in any report to the
Department, such facts or information shall be submitted or

corrected promptly.
SPECIFIC CONDITIONS:

1. The package boiler may operate continuously (8760 hrs/yr) for a
maximum period of two years.

2. Only natural gas'shall be ifired into the boiler. The maximum
heat input shall not exceed 195 MMBtu/hr, reflecting a steam
generation rate of 125,000 1bs/hr at 600 psig.

3. The maximum allowable emission shall not exceed the following
guantities: :

 page of 5 of 7
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PERMITTEE: Permit Number: AC 17-140962
Champion International Corp. Expiration Date: June 1, 1988
SPECIFIC CONDITIONS:
a) NOx - 0.2 .1b/MMBtu heat input

- 39 1bs/hr

- 147 tons/yr

b) CO - 47 lbs/hr
- 205.tons/yr

c) Visible Emissions (VE) - 5% opacity

Note: For inventory purposes only the emissions of S0, PM, and -
VOC are tabulated below:

Pollutant 1b/MMBtu lb/hr TPY (tons per year)
. S0 "0.0006 0.12 1
"PM 0.005 1 4

vVoC 0.003 1 4

Good combustion practices shall be observed as control measures
for PM, SO, and VOC.

4. Initial and annual compliance tests shall be conducted as
follows:

a) EPA Method 7 for NOx
b) EPA Method 10 for CO
c) DER Method 9 for VE

Other DER approved methods may be used in place of the above
tests, only after prior approval from the Department.

5. DER's district office shall be notified in writing 15 days
prior to source testing. Written reports of the tests shall be
submitted to the district office with 45 days of test
completion. ' :

The construction shall reasonably conform to the plans and
‘schedule submitted in the application. If the permittee is
unable to complete construction on schedule, he must notify the
Department in writing 60 days prior to the expiration of the
construction permit and submit a new schedule and request for an
extension of the construction permit. (FAC Rule 17-2, FAC)
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PERMITTEE: | Permit Number: AC 17-140962
Champion International Corp. Expiration Date: June 1, 1988

SPECIFIC CONDITIONS:

To obtain a permit to operate, the permittee must demonstrate
compliance with the conditions of the construction permit and
submit a complete application for an operating permit, including
the application fee, along with test results and Certificate of
Completion, to.the Department's District office 90 days prior to
the expiration date of the construction permit. The permittee
may continue to operate in compliance with all terms of the
construction permit until its expiration date. Operation beyond
the construction permit expiration date requires a valid permit
to operate, (FAC Rule 17-2 and 17-4)

If the construction permit expires prior to the permittee
requesting an extension or obtaining a permit to operate, then
all activities at the project must cease and the permittee must
apply for a new permit to construct which can take up to 90 days
to process a complete application. (FAC Rule 17-4)

L

6. Any change in the method of operation, fuels, equipment or
operating hours shall be submitted for approval to DER's District
office.

Issued this day of s 19

STATE OF FLORIDA DEPARTMENT OF
ENVIRONMENTAL REGULATION .

Dale Twachtmann, Secretary

pages attached
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Best Available Control Technology (BACT) Determination
Champion International Corporation
Escambia County

The applicant plans to install a 195 MMBtu/hr natural gas fired
boiler at their facility in Cantonment, Florigda. The boiler,
a skid mounted rental package unit, will be used only temporarily
until existing. boilers can be repaired-or replaced to supply the
necessary steam 1load. The temporary boiler 1is scheduled to
operate 8,760 hours per year.

A BACT determination is required for particulates and sulfur
dioxide as set forth in the Florida Administrative Code Rule
17-2.600 (6) - Emissions Limiting and Performance Standards.

In addition, the Department has performed a BACT determination
for nitrogen oxides (NOx) and. carbon monoxide (CO) based on the
assumption that the emissions increase of NOx and CO could be
greater than the PSD significant rate of 40 and 100 tons per year
respectively. The Department which 1is presently awaiting
information that would indicate if BACT fcr NOx and CO would
indeed apply, has decided to go ahead with making a determination
of BACT for NOx and CO tu expedite the processing of the permit.

BACT Determination Request by the Applicant:

Particulate, sulfur dioxide, nitrogen oxides and carbon monoxide
emissions to be controlled by the firing of natural gas.

Date of Receipt of a BACT Application:

October 22, 1987

Review Group Members: ,

‘The determination was based upon comments received from the

Stationary Source Control Section.

BACT Determined by DER:

The amount of particulate and sulfur dioxide emissions from the
boiler will be limited by the firing of natural gas.

£

Visible Emissions Not to exceed 5% opacity.

DER Method 9 (17-2.700(6)(a)9, FAC) will be used to determine
compliance with the opacity standard.

Nitrogen oxides emissions shall not exceed 0.20 lb/MMBtu heat
input. : ' '

Carbon monoxide*emissions- shall not exceed 46.8 pounds per hour.



BACT Determination Rationale:

Sulfur in fuel is a primary air pollution concern in that most of
the fuel sulfur becomes SO and particulate emissions  from fuel
burning. are related to the sulfur content. The fepartment.
agrees with the applicant's proposal that the firing Of natural
gas 1s BACT for particulates and S0j3.

The emission rate of nitrogen oxides proposed by the applicant is
equivalent to 0.20 pounds per million Btu heat input. This
proposed emission rate is equal to the New Source Performance
Standard (NSPS) for natural gas steam generating units with heat
input capacities greater than 100 million Btu/hr and maximum
design heat release rates greater than 70,000 Btu/hr-ft3, In
addition to meeting the NSPS for these steam generating units, a
review of other BACT determinations for natural gas fired boilers
indicates that the proposed emission level for both nitrogen
oxides and carbon monoxide is consistent with several of the
determinations on record. In accordance with this criteria and
the temporary nature of this installation, the applicant's
proposed NOx and CO emission rates are Jjustified as being BACT
f~r this source. ‘

Details of the Analysis May be Obtained by Contacting:

Barry Andrews, P.E. BACT Coordinator
Department of Environmental Regulation
Bureau of Air Quality Management

2600 Blairstone Road

Tallahassee, Florida 32399-2400

Recommended by:

C. H. Fancy, P.E.
Deputy Bureau Chief, BAQM

Date

Approved by:

Dale Twachtmann, Secretary

Date



