Florida Department of Environmental Regulation

Twin Towers Office Bldg. ® 2600 Blair Stone Road @ Tallahussee, Florida 32399-2400

Lawton Chiles, Governor Carol M. Browner, Scerctary

September 13, 1991
CERTIFIED MAIL-RETURN RECEIPT REQUESTED

Mr. Carl W. Zielke

V.P. & Division Director

R. R. Donnelley & Sons Company
3100 South Ridgewood Avenue
South Daytona, Florida 32119

Dear Mr. Zielke:

Re: Expiration Date Extension for Construction Permit
AC 64-188871

The Department has reviewed the above request contained in your
letter received August 26, 1991. The regquest is acceptable and
the following will be changed and added: '

1. Expiration Date

From: April 30, 1992
To: December 31, 1992

2. Attachment to be Incorporated

o Mr. Carl W. Zielke’s letter received August 26, 1991.

This letter must be attached to the construction permit, No. AC
64-188871, and shall become a part of the permit.

Sincerely,

Qﬁé{;¥W7y_/,<4f7é

Js , STEVE SMALLWOOD, P.E.

! Director
Division of Alr Resources
Management
SS/BM/rbm
Attachment

cc: C. Collins, C District
T. W. Davis, P.E., ES&E
M. Horne, RRD&S

Revyeted ;’a tuaprer



Attachment
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RECEIVEDRDONNELLEY & SONS COMPANY
AUG 2 6 '”’ SOUTH DAYTONA MANUFACTURING DIVISION

3100 SOUTH RIDGEWOOD AVENUE

Division of Air SOUTH DAYTONA, FLORIDA 32119

Resources Management 904-322-2300
August 23, 1991

Mr. Clair H. Fancy, Bureau Chief

Bureau of Air Regulation

Florida Department of Environmental Regulation
2600 Blair Stone Road

Tallanassee, rlorida 32399-2400

Subject: R.R. Donnelley & Sons Company South Daytona Division
Request to Extend Construction Permit No. AC 64-188871

Dear Mr. Fancy:

Current economic conditions have necessitated a delay in the start-up
of the third press (No. SDM-003) at our South Daytona plant until the
second or third quarter of 1992. As a result, we request that the date
of expiration of the subject permit be extended from April 30, 1992 to
December 31, 1992 to allow for the start-up and subsequent compliance
testing of this press and its associated pollution control equipment.

We believe this request to be timely and sufficient pursuant to F.A.C.
Rule 17-4.090(1). ©Our check in the amount of $250.00 is enclosed to
cover the processing fee. If there are any questions, please call me
at (904) 322-2320 or Dirk Hiler at (904) 322-2387.

Sincerely,

R.R. DONNELLEY & SONS COMPANY

e //) - ’ 3
( ezt / G//& =

Carl W. Zielke L
Vice President & Division Director

CZ :mh
REQEXT
ccC: Bender

Britton
Collins, FDER
Cote '
Hiler

Horne

Kalina
Mitchell, FDER
Turner, FDER
Zahm, FDER

JPUDORODOOT®



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

Lawton Chiles, Governor ) Carol M. Browner, Secretary

June 4, 1991

CERTIFIED MAIL - RETURN RECEIPT REQUESTED

Mr. Carle W. Zielke

V.P. & Division Director :
R. R. Donnelley & Sons Company
3100 S. Ridgewood Avenue _
South Daytona, Florida 32119-3548

Dear Mr. Zielke:
Re: Amendment to Construction Permit AC 64-188871

The Department has reviewed Mr. Mark A. Horne’s letter received
April 22, 1991, requesting an amendment to the above referenced
construction permit for the purpose to better define an operating
parameter in Specific Condition ©No. A.3. The Department has no
objection to the request and the following will be changed and
added:

Specific Condition No. A.3.:
FROM:

The initial and annual démonstration of the capture efficiency of
each. dryer enclosure shall be conducted using the U.S. EPA’s
"Guidelines for Developing a State Protocol for the Measurement of
Capture Efficiency" (attached). The permittee shall notify the
Department’s Central District in writing of the protocol that will
be wused for the capture efficiency demonstration at least 60 days

prior to compliance testing. However, the requirements of this
: condition are not applicable as 1long as .high molecular weight
. alcohol substitutes are being used.

TO:

The initial and annual demonstration of the capture efficiency of
each dryer enclosure shall be conducted using the U.S. EPA’s
"Guidelines for Developing a State Protocol for the Measurement of
Capture Efficiency" (attached). The permittee shall notify the
Department’s Central District in writing of the protocol that will
be wused for the capture efficiency demonstration at least 60 days
prior to compliance testing. However, the requirements of this



Mr. Carl W. Zielke
June 4, 1991
Page Two

condition are not applicablé as 1long as 1low volatility alcohol
substitutes are being used, such as ethylene glycol and ethylene
glycol n-butyl ether (butyl cellulosive).

~Attachment to be Incorporated:
8. Mr. Mark A. Horne’s letter received April 22, 1991.
This letter must be attached to your air construction permit, No.

AC 64-188871, and shall become a part of the permit.

Sincergely,

Director
Division of Air Resources
Management

SS/CHF/bm
c: C. Collins, Central Dist.

T. W. Davis, P.E., ES&E
M. Horne, RRD&S
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The Lakeside Press -
R'R'RDONNELLEY & SONs CBERANY ™

750 WARRENVILLE ROAD nPR 2 2 199]
LISLE. ILLINOIS 60532 ]
708-963-9494 DER - BAQM

April 19, 1991

Mr. Clair H. Fancy, Bureau Chief

Bureau of Air Regulation

Florida Department of Environmental Regulation
2600 Blair Stone Road

Tallahassee, FL 32399-2400

Subject: R.R. Donnelley & Sons Cempany Secuth Daytona Divisien
Construction Permit No. AC 64-188871, March 18, 1991

Dear Mr. Fancy:

We have reviewed the subject Construction Permit for our new
printing facility in South Daytona, Florida. To better define
the key parameter (volatility) in Specific Condition No. A3, we
request the final sentence of this condition be changed as
follows:

FROM: "However, the requirements of this condition are not
applicable as long as high molecular weight alcohol
substitutes are being used."

TO: "However, the requirements of this condition are not
applicable as long as low volatility alcohol substitutes
are being used, such as ethylene glycol and ethylene
glycol n-butyl ether (butyl cellosolve)."

The alternative wording suggested above is specific to the
principal characteristic to be regulated, that of volatility. It
also specifies the usage of the lower volatility fountain
soiution constituents tnat were declared in our construction
permit application. '

If there are any questions, please call me at (708)719-6755.
Sincerely,
R.R. DONNELLEY & SONS COMPANY
Mark A. Horne
Environmental Engineer

MH:mh

DAYPERM

cc: G. Bender D. Kalina
H. Britton C. Zielke

D. Hiler Mr. Bruce Mitchell, FDER



Florida Department of Environmental Regulation

Twin Towers Office Bldg. ® 2600 Blair Stone Road @ Tallahassee, Florida 32399-2400°

Lawton Chiles, Governor . Carol M. Browner, Secretary

February 7, 1991

CERTIFIED MAIL-RETURN RECEIPT REQUESTED

‘Mr. Carl W. Zielke

V.P. & Division Director

R. R. Donnelley & Sons Co.

3100 S. Ridgewood Ave.

South Daytona, Florida 32119-3548

Dear Mr. Zielke:

Attached is one copy of the Technical Evaluation and Preliminary
Determination and proposed permit for R. R. Donnelley & Sons
Company to construct/install three new heatset web offset presses
(Nos. SDM-001, 002 & 003), with dryers and enclosures, and a
by-products pneumatic paper conveying system, with cyclones (3)
and baghouse control systems. The new presses will share a TEC
Systems, Inc. KATEC thermal afterburner system.

Please submit any written comments you wish to have considered
concerning the Department's proposed action to Mr. Barry Andrews
of the Bureau of Air Regulation. '

Sincerely,
e, /—{_/L_/
C. H. Fincy, P.Eﬁ'l‘

Chief
Bureau of Air Regulation

CHF/bm
Attachments
- ¢c: C. Collins, Central District

T. W. Davis,fP.E., ES&E
M. Horne, RRD&S

Recycled -'R Paper
X T P
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BEFORE THE STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION

In the Matter of _
Application for Permit by:

R. R. Donnelley & Sons Co. DER File No. AC 64-188871
3100 S. Ridgewood Ave.
South Daytona, Florida 32119-3548

INTENT TO ISSUE

The Department of Environmental Regulation hereby gives
notice of its intent to issue an air construction permit (copy
attached) for the proposed project as detailed in the application
package specified above. The Department is issuing this Intent to
Issue for the reasons stated in the attached Technical Evaluation
and Preliminary Determination. .

The applicant, R. R. Donnelley & Sons  Co., applied on
November 2, 1990, to the Department of Environmental Regqulation
(DER) for a permit to construct/install three new heatset web
offset presses (Nos. SDM-001, 002 & 003), with dryers and
enclosures. The new presses will share a TEC Systems, Inc. KATEC
thermal afterburner system. The applicant also applied to the DER
on December 7, 1990, to construct/install a by-products pneumatic
paper conveying system, which will include <cyclones (3) and
baghouse control:  systems. The proposed project will occur at the
applicant’'s new facility to be 1located in South Daytona, Volusia
County, Florida.

The Department has permitting jurisdiction under Chapter 403,
Florida Statutes, and Florida Administrative Code Chapters 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 legal ad
section of a newspaper of general <circulation 1in 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 1is 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 issue the permit with the attached
conditions wunless a petition for an administrative proceeding
(hearing) is filed pursuant to the provisions of Section 120.57,
F.S.

A person whose substantial 1interests 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;

(f) 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 noticeé. Persons whose substantial interests will be
affected by any decision of the Department with regard to the
application(s) 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

AT

C. H. Fancy, P.E.
Chiet
Bureau of Air Requlation

Copies furnished to:

C. Collins, Central District
T. W. Davis, P.E., ES&E
M. Horne, RRD&S
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State of Florida
Department of Environmental Regulatlon
Notice of Intent to Issue

The Department of Environmental Regulation hereby gives
notice of its.intent to issue a permit to R. R. Donnelley & Sons
Co., 3100 S- Ridgewood Ave., South Daytona, Florida 32119-3548,
to construct/install three new heatset web offset presses (Nos.
SDM-001, 002 & 003), with dryers and enclosures, and a by-products
pneumatic paper conveying system, with cyclones and baghouse

control systems. The new presses will share a TEC Systems, Inc.
KATEC thermal afterburner system. 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; . -

(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;

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

1l of 2



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 1is available for public inspection during
business hours, 8:00 a.m. to 5:00 p.m., Monday through Friday,
" except legal holidays, at:

Department of Environmental Regulatlon
Bureau of Air Regulation

2600 Blair Stone Road

Tallahassee, Florida 32399-2400

Department of Environmental Regulation
Central District

319 Maguire Blvd., Suite 232

Orlando, Florida 32803-3767

Any person may send written comments - on the proposed action
to Mr. Barry Andrews 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.

2 of 2



Technical Evaluation
and
Preliminary Determination

R. R. Donnelley & Sons Company
. Volusia County
South Daytona, Florida

Construction Permit No.
AC 64-188871"

Department of Environmental Regulation
Division of Air Resources Management
Bureau of.-Air Regulation

February 7, 1991



I. Application
A. Applicant

R. R. Donnelley & Sons Company
3100 S. Ridgewood Avenue
South Daytona, Florida 32119-3548

B. Project

The applicant intends to construct/install three (two
8-unit and one 9-unit) new heatset web offset presses (SDM-001,
002 and 003), with dryers and enclosures, and a by-products
pneumatic paper conveying system, with cyclones (3) and baghouse
control systems. The new presses will share a TEC Systems, Inc.
KATEC thermal afterburner system (Model No. KATEC 2-174). The
project will occur at the applicant's existing facility 1located
in Volusia County, Florida.

The UTM coordinates are Zone 17, 500.4 km East and 3224.6 km
North. '

C. Process and Controls
1. Three Heatset Web Offset Printing Presses

The substrate (paper) 1is fed off of a roll (bound) and
through a series of ink roller cylinders. Then, the printed
material is fed through a heated dryer enclosure, which cures the
paper of the VOCs and sets the ink. The  paper is then cooled,
cut and folded.

The VOCs released in the heated dryer enclosures will be
captured and transported to the afterburner. The applicant has a
projected minimum destruction efficiency of 90.0%. The projected
maximum VOC capture efficiency of each dryer enclosure is 80%
(ink VOCs), 90% (alcohol substitute) and 37.5% (cleaning
solvent). The incinerator and dryers will be operated on natural
gas.

2. By-Products Pneumatic Paper Conveying System

The pneumatic paper conveying system is used to collect and
transport paper trimmings and shavings to the balers for
packaging and recycling. The system consists of three cyclones
for separating the paper from the carrier air stream, followed by
a baghouse filter for removing residual paper dust. The exhaust
from the baghouse is returned to the conveying system. It is a
completely closed 1loop system with no outside exhaust. An
emergency bypass vent will be installed just prior to the
baghouse to provide for the short term. operation of the bindery
in the event of a baghouse malfunction. 1In this situation, only
the trimmers and slitters would be operated. The shredder will
not be operated if the baghouse malfunctions. Based on the
reliable experience of baghouse filters, no more than a few hours
per year of unplanned downtime would be expected. '



D. The Source Industrial Code is:
o 2752 Lithographic Commercial Printing Facility
The Source Classification Code is:
o 4-05-004-11 Lithographic Tons Solvent in Ink

II. Rule Applicability

The project is subject to preconstruction review pursuant
to Chapter 403, Florida Statutes, and Florida Administrative Code
(F.A.C.) Chapters 17-2 and 17-4 and 40 CFR (July, 1989 version).

The application package was deemed complete on December 7,
1990.

The existing facility will be a major emitting facility .for
VOCs in accordance with F.A.C. Rule 17-2.100(115). VOCs are
defined in accordance with F.A.C. Rule 17-2.100(217).

The existing facility is located in Volusia County, an area
designated attainment for all of the cr1ter1a pollutants pursuant
to Part 1V, F.A.C. Chapter 17-2.

Since the facility’ is not 1listed in Table 500-1, F.A.C.
Chapter 17-2, the threshold is 250 TPY of any pollutant for
initiating new source review pursuant to F.A.C. Rule 17-2.500,
Prevention of Significant Deterioration (PSD).

Since there is no specific emission limiting standard for
these type of sources contained in F.A.C. Rules 17-2.650 or
17-2.660 (EPA Region IV concurs), the proposed new sources will
be permitted 'in accordance with F.A.C. Rules 17-2.610 and
17-2.620.

The proposed capture (dryer enclosures, etc.) efficiencies
of 80% (ink VOCs), 90% (alcohol substitute) and 37.5% (cleaning
solvent), are acceptable to the Department pursuant to F.A.C.
Rule 17-2.620(1). Based on. the proposed destruction
(afterburner) efficiency of 90% plus and vendor infrormation, the
Department will establish a minimum destruction efficiency of 95%
pursuant to F.A.C Rule 17-2.620(1). Therefore, the following
table will project the potential VOC emissions from the proposed
project:



Table 1
Potential VOC Pollutant Emissions

Source lbs/hr TPY
Afterburner
Ink 12.8 . 56.1
Alcohol Substitute 1.5 ' 6.6
Cleaning Solvents 0.05 0.2
NG Usage 0.04 0.2
Dryers (3)
NG Usage 0.12 0.5
Fugitives
Alcohol Substitutes 3.3 _ 14.5
Cleaning Solvents 1.7 7.4
Total: 85.5

Continuous operation allowed (i.e., 8760 hrs/yr);
.Minimum afterburner destruction efficiency is 95%; and
Emissions for NG combustion based on Table 1.4-1, AP-42
Emission Factors.

Note:

w N

: The projected potential pollutant emissions, except for
VOC, from natural gas combustion from both the afterburner and
three associated dryers are 0.7 TPY (PM), 0.15 TPY (SOjp), 25.1
TPY (NOyx), and 7.2 TPY (CO). These projections are based on
continuous operation (i.e., 8760 hrs/yr), Table 1.4-1, AP-42
Emission Factors, and maximum heat inputs of 7.2 MMBtu/hr
(afterburner) and 42 MMBtu/hr (total: dryers x 3).

The projected potential PM emissions from the by-products
pneumatic paper conveying system are 3.44 1lbs/hr (12.5 TPY)
pursuant to F.A.C. Rule 17-2.610(1). The projected annual hours
of operation are 7280 hrs/yr. o

Based on the potential pollutant emissions, the proposed
new facility is considered a minor facility and the potential
pollutant emissions are subject to review 1in accordance ‘with
F.A.C. Rule 17-2.520, Sources Not Subject to PSD or Nonattainment
Requirements. :

Pursuant to F.A.C. Rule 17-2.620(2), objectionable odors
shall not be allowed off of the facility's property.

Pursuant to F.A.C. Rule 17-2.610(2), visible emissions (VE)
from the afterburner shall be less than 20% opacity.

The proposed project is subject to all applicable
provisions of F.A.C. Chapters 17-2 and 17-4 and 40 CFR (July,

1989 wversion). Also, the new presses are 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.



Initial and annual compliance tests on the TEC Systems,
Inc. KATEC thermal afterburner shall be conducted using  EPA
Method 9 (visible emissions) and EPA Method 25A (VOC destruction
efficiency) in accordance with F.A.C. Rule 17-2.700 and 40 CFR
60, Appendix A (July, 1989 version). Other test methods may be
uesd as long as prior Department approval has been granted 1in
writing.

The actual VOC capture efficiency of each  dryer enclosure
will have to be demonstrated and is to compare the outlet
concentration to the inlet concentration. The initial and annual
demonstration of the capture efficiency of each press shall be
~conducted using the permittee's selected protocol from the U.S.
EPA's document titled "Guidelines for Developing a State Protocol
for the Measurement of Capture Efficiency" (see permit
Attachments). The permittee will have to notify the Department's
Central District in writing at least 60 days prior to conducting
any compliance test(s) as to which capture efficiency testing
protocol will be used. :

Since the by-products pneumatic paper conveying system is a
minor source with a baghouse control system, a VE standard of
"not greater than 5% opacity" will be imposed for compliance
purposes pursuant to F.A.C. Rule 17-2.700(3)(d). Consequently, a
mass emissions test for PM using EPA Method 5 will not be imposed
unless the Department feels that the mass emissions 1limit of 3.44
lbs/hr (12.5 TPY) 1is being violated. Therefore, initial and
subsequent compliance tests shall be conducted using EPA Method 9
in accordance with F.A.C. Rule 17-2.700 and 40 CFR 60, Appendix A
(July, 1989 version).

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

The pollutant that 1is regqulated from the new presses is
VvocC. The presses and the by-products pneumatic paper conveying
system (BPPPCS) are also subject to visible emissions standards.
The following table will display the applicable emissions
standards and limitations: ' '



Table 2

Source Pollutaﬁt Emission Standards and Limitations

Presses SDM-001, voC total of 5.1 1lbs/hr, 22.4 TPY
002 & 003 :
KATEC Thermal voC total of 14.4 1bs/hr, 63.1 TPY
Afterburner
VE < 20% opacity
BPPPCS VE not greater than 5% opacity

Note: '0 Presses are allowed continuous operation (i.e.; 8760
hrs/yr); the BPPPCS will be permitted to operate 7280
hrs/vyr;

o Emissions from the presses are based on minimum capture
efficiencies of 80% (ink VOCs), 90% (alcohol substitute)
and 37.5% (cleaning solvent), in accordance with F.A.C.
Rule 17-2.620(1);

o Emissions from the afterburner are based on a minimum
destruction efficiency of 95% in accordance with F.A.C.
Rule 17-2.620(1); and,

o The VE standard for the BPPPCS is in accordance with

N F.A.C. Rule 17-2.700(3) (4).

B. Air Quality Analysis

Based on a technical review of the project, an air quality
analysis was not required. .

IV. Conclusion

Based on the information provided by R. R. Donnelley & Sons
Company, the Department has reasonable assurance that the
proposed construction of three new heatset web offset printing
presses (Nos. SDM-001, 002 & 003) and the by-products pneumatic
paper conveying system, as described in this evaluation, and
subject to the conditions proposed herein, will not cause or
contribute to a "violation of any air quality standard, PSD
increment, or any other technical provision of Chapter 17-2 of
the Florida Administrative Code.

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

Lawton Chiles, Governor Carol M. Browner, Secrewary

RMITTEE: Permit Number: AC 64-188871 _
R. R. Donnelley & Sons Company Expiration Date: April 30, 1992
3100 S. Ridgewood Avenue County: Broward
South Daytona, Florida 32119-3548 Latitude/Longitude: 29°09'00"N

80°59'15"W

Project: Construction of Presses
Nos. SDM-001, 002 & 003, and a
By-Products Pneumatic Paper
Conveying System '

This permit is issued under the provisions of Chapter 403, Florida
Statutes, Florida Administrative Code (F.A.C.) Chapters 17-2 and
17-4, and 40 CFR (July, 1989 version). 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 three new presses (Nos. SDM-001, 002 &
003), with dryers and enclosures, and an associated and shared TEC
Systems, Inc. KATEC thermal afterburner; also, the minimum VOC
capture (dryer enclosures, etc.) efficiencies are 80% (ink VOCs),
90% (alcohol substitute) and 37.5% (cleaning solvent), and
destruction (afterburner) efficiency is 95.0%. The project also
includes the construction of a by-products pneumatic paper
conveying system, with associated- cyclones (3) and baghouse
control systems. The VOC content of the inks will be 38% or less
by weight. The project will occur at the applicant's existing
facility. The UTM coordinates are Zone 17, 500.4 km East and
3224.6 km North.

The Source Industrial Code is:

0 2752 Lithographic Commercial Printing Facility
The Source Classification Code 1is:

o 4-05-004-11 Lithographic Tons Solvent in Ink

The sources shall be constructed 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 to Construct Air Pollution Sources, DER Form
17-1.202(1) received November 2, 1990.

2. Mr. Mark Horne's letter with enclosures received December 7;
1990.

3. Mr. Bruce P. Miller's letter with enclosure ("Guidelines for
Developing a State Protocol for the Measurement of Capture
Efficiency) dated May 15, 1990. ,

4, Interoffice Memorandum dated January 28, 1991, from Mr. Bruce
Mitchell.

5. Technical Evaluation and Preliminary Determination dated

February 7, 1991.
. Recycled & Paper



PERMITTEE : Permit Number: AC 64-188871
R. R. Donnelley & Sons Co. Expiration Date: April 30, 1992

GENERAL CONDITIONS:

1. The terms, conditions, requirements, limitations, and
restrictions set forth in this permit are "Permit Conditions" and
are binding and enforceable pursuant to Sections 403.161, 403.727,
or 403.859 through 403.861, Florida Statutes. The permittee is
placed on notice that the Department will review this permit
"periodically and may initiate enforcement action for any violation
of these conditions.

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. Neither does it authorize any
injury to public or private property or any invasion of personal
rights, nor any infringement of federal, state or 1local 1laws or
regulations. This permit is not 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 1land 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 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, or plant life,
or property caused by the construction or operation of this
permitted source, or from penalties therefore; nor does it allow
the permittee to cause pollution in contravention of Florida
Statutes and Department rules, unless specifically authorized by

an order from the Department.
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PERMITTEE: Permit Number: AC 64-188871
R. R. Donnelley & Sons Co. Expiration Date: April 30, 1992

GENERAL CONDITIONS:

6. The permittee shall 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 and at a
reasonable time, access to the premises, where the permitted
activity is located or conducted to:

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

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

c. Sample or monitor 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. 1If, for any reason, the permittee does not comply with or will

be unable to comply with any condition or limitation specified 1in
this permit, the permittee shall immediately ©provide the

Department with the following information: ‘
a. a description of and cause of non—compliancé; and

b. the period of noncompliance, including 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 64-188871
R. R. Donnelley & Sons Co. Expiration Date: April 30, 1992

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 for revocation of this permit.

9. 1In 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 involving the
permitted source arising under the Florida Statutes or Department
rules, except where such use is proscribed by Sections 403.73 and
403.111, Florida Statutes. Such evidence shall only be used to -
the extent it 1is consistent with the Florida Rules of Civil
Procedure and appropriate evidentiary rules. :

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 17-4.120 and
17-30.300, F.A.C., 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 or a copy thereof shall be kept at the work site
of the permitted activity. ,

13. The permittee shall comply with the following:

a. Upon request, the permittee shall furnish all records and
plans required under Department rules. During enforcement
actions, the retention period for all records will be
extended automatically unless otherwise stipulated by the
Department. : - '

b. The permittee shall hold 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) required by the
permit, copies of all reports required by this permit, and
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PERMITTEE: Permit Number: AC 64-188871
R. R. Donnelley & Sons Co. Expiration Date: April 30, 1992

GENERAL CONDITIONS:

records of all data used to complete the application for
this permit. These materials shall be retained at least
three years from the date. of the sample, measurement,
report, or application unless 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 dates analyses were performed;

-~ the person responsible for performing the analyses;

- the analytical techniques or methods used; and

- the results of such analyses.

14, 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 1in any report to the
Department, such facts or information shall be corrected promptly.

SPECIFIC CONDITIONS:

A. SDM-001, 002 & 003: Presses

1. Continuous operation is permitted (i.e., 8760 hrs/yr).

2. Total VOC emissions from presses Nos. SDM-001, 002 & 003,
shall not exceed. 19.35 .1bs/hr (84.8 TPY), which is based on
minimum capture (dryer enclosures, etc.) efficiencies of 80%
(inks), 90% (alcohol substitute) and 37.5% (cleaning solvent), and
destruction (afterburner) efficiency of 95.0% pursuant to F.A.C.
Rule 17-2.620(1). Total allowable VOC emissions: from the KATEC
thermal afterburner shall not exceed 14.35 lbs/hr (62.9 TPY).

3. The initial and annual demonstration of the capture efficiency
of each dryer enclosure shall be conducted using the U.S. EPA's
"Guidelines for Developing a State Protocol for the Measurement of
Capture Efficiency" (attached). The permittee shall notify the
Department's Central District in writing of the protocol that will
be used for the capture efficiency demonstration purpose at least
60 days prior to compliance testing.
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PERMITTEE: ' Permit Number: AC 64-188871
R. R. Donnelley & Sons Co. Expiration Date: April 30, 1992

SPECIFIC CONDITIONS:

4. 'Initial and annual compliance tests for the actual destruction
efficiency (comparison of the inlet and outlet concentrations) of
the KATEC thermal afterburner shall be conducted using EPA Method
25A, pursuant to F.A.C. Rule 17-2.700 and 40 CFR 60, Appendix A
(July, 1989 version). Other test methods may be used as 1long as
prior Department approval has been granted in writing. A

5. The KATEC thermal afterburner is subject to the visible
emissions standard of "less than 20% opacity” pursuant to F.A.C.
Rule 17-2.610(2). Initial and annual compliance tests shall be

conducted using EPA Method 9 pursuant to F.A.C. Rule 17-2.700 and
40 CFR 60, Appendix A (July, 1989 version).

B. By-Products Pneumatic Paper Conveyving Svyvstem

1. Hours of operation shall not exceed 20 hrs/day, 7 days/wk and
52 wks/yr, for a total of 7280 hrs/yr.

2. The maximum allowable particulate matter (PM) emissions shall
be 3.44 1bs/hr (12.5 TPY) pursuant to F.A.C. Rule 17-2.610(1).
Compliance shall be demonstrated using EPA Method 5 pursuant to
F.A.C. Rule 17-2.700 and 40 CFR 60, Appendix A. In lieu of
conducting a mass test for PM for compliance, the Department will
impose a visible emission (VE) standard of "not greater than 5%
opacity" in accordance with F.A.C. Rule 17-2.700(3)(d). Initial
and subsequent VE compliance tests shall be conducted using EPA
Method 9 pursuant to F.A.C. Rule 17-2.700 and 40 CFR 60, Appendix
A,

C. General

1. The Department's Central District shall be notified in writing
at least 15 days prior to conducting compliance tests pursuant to
F.A.C. Rule 17-2.700(2).

2. Test reports shall be submitted to the Department's Central
District no later than 45 days after the last sampling run of each
test is completed pursuant to F.A.C. Rule 17-2.700(7).

3. This project is subject to all applicable provisions of F.A.C.
Chapters 17-2 and 17-4 and 40 CFR (July, 198% version).

4. The sources are 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.
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PERMITTEE: Permit Number: AC 64-188871
R. R. Donnelley & Sons Co. Expiration Date: April 30, 1992

SPECIFIC CONDITIONS:

5. Objectionable odors shall not be allowed off plant property
pursuant to F.A.C. Rule 17-2.620(2).

6. The permittee, for good cause, may request that this
construction permit be extended. Such a request shall be
submitted to the Department's Bureau of Air Regulation prior to 60
days before the expiration of the permit (F.A.C. Rule 17-4.090).

7. An application for an operation permit must be submitted to
the Department's Central District office at least 90 days prior to
the expiration date of this construction permit. To properly

apply for an operation permit, the applicant shall submit the
appropriate application form, fee, 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. Rules 17-4.055 and 17-4.220).

Issued this day
of , 1991

STATE OF FLORIDA DEPARTMENT
OF ENVIRONMENTAL REGULATION

STEVE SMALLWOOD, P.E., Director
Division of Air Resources
Management
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Mr. Steve Smallwood, P.E., Director QA4
Alr Resources Management Division

Florida Department of Environmental Regulation
Twin Towers Office Building

2600 Blair Stone Road

Tallahassee, Florida 32399-2400

Dear Mr. Smallwood:

Enclosed~please find a copy of an April 16, 1990, memo from John
Seitz entitled "Guidelines for Developing a State Protocol for the
Measurement of Capture Efficiency (CE)." This memo provides guidance
on the determination of capture efficiency and contains protocols
developed by EPA for use by both the states and EPA. These protocols
will serve as the basis for capture efficiency determinations and
should be used in the interim prior to adoption into the SIP. The
model language for adoption of the capture efficiency protocols as
SIP regulations will be sent to you as soon as it is received from

EPA Headquarters.

If you have any questions, please do not hesitate to call Ray Prince

of my staff at (404) 347-2864.
Sincerely, " - -
&/\___A,qr) \/\'\g/@l/\

Bruce P. Miller, Chief
Air Programs Branch

Air, Pesticides & Toxics
. Management Division

Enclosure
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EPA-RECION [V

MTMOR BNDIIM
ATLANTA, GA.

SUBJECT: Guidelines for Developing a State Protocol for the
Measurement of Capture Efficiency (CE)

FROM: John S. Seitz, Director
Stationary Source Complianc 1s10n

TO: "Air Management Division Directors :

Regions III and IX

Alr and Waste Management Division Director
Region 1II

Air, Pest1c1des ‘and TOYlCS Nanaqement Division

"Directors .
Region I, 1V, and VI

Air and Radiation Division Director
Region V

Air and Toxics Division Directors
Regions - -VII, VIII, and X

This memorandum provides guidance on capture efficiency
) measurement procedures for determining compliance with the
Plicable regulations for volatile organic compournds (VOC).
he guidance represents the combined input of ssveral offices
w trln the Office of Air Quality Planning and Standards (OAQPS)
This guidance has been reviewed by the Qffice of Enforcement and
Compllance Monitoring (OECM). ’

e purpose of this guidance is to provide sufficient

IR R I al v B U 7 R N

: T
nformation to States for zdopting CE measurement protocols into
tate implementation plans (SIPs). 1Included in this cuidance are:
) Conditions for exempting CZ determinations; 2) Recommended CE
rotocols; 3) Reguirements for adopting thé recommended protocols
nto.SIPs; 4) Reguirements if a State decides to adopt non- :
ecommended protocols; and 5) As attachments, & guideline document
or developing CE protocols and recommended measurement procedures.
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The following terminology and abbreviations are used

throughout the memorandum:

CE Capture efficiency

VOC Volatile organic compounds

F Gas phase fugitive VOC

G Gas phase VOC captured and dellvered to the control
. device

L ~VOC in liguid input

BE Building. or room enclosure

PTE - Permanent total enclosure
TTE Temporary total enclosure

CONDITIONS FOR EXEMPTION FROM CE DETERMINATION

VOC regulations normally require the assessment of overall
reduction efficiency of a control system., Generally, this
assessment is done in two parts: 1) determination of CE and
2) determination of control device efficiency. However, if

& source is equipped with a2 permanent total enclosure, the

[=4
reguirement to measure CI can be waived provided that the source

owner or operator demonstrates that the enclosure meets the
specifications given in attached Procedure.T for permanent
total enclosure (PTE). A PTE is an enclosure that captures and
delivers 100 percent of the VOC emitted by the process to

the control device. In such a case, the CE will be considered
to be 100 percent and only the control device efficiency, which
would be equal to the overall reduction efficiency, needs to be

determined.
RECOMMENDED CE_PROTOCOLS

Typically, in a VOC emitting process, an input VOC stream (L),
most likely a liguid, enters the process and two gas phase VOC
streams leave the process: the gas phase VOC (G) captured and
delivered to the control device, and the gas phase fugitive VOC (f),
i.e., the VOC that is not captured. CE is essentially the ratio of

the amount of VOC captured (G) <o .the amount of VOC introducedvto the
. but must be calculated

process (L). CE cannot-be measured directly,
based on a material balance from the measurement of two of the three

VOC streams to the process.

When the material balance involves measuring only the gas
phase VOC streams, i.e., the captured VOC (G) and fugitive VOC (T),
it is referred to as ehe gas/gas method.. When the materizal
balance involves measuring the liguid VO’ \nput (L) and the
fugitive VOC (F) or the captured VOC (G),.it is referred to as

the ligquid/gas method. .



Several different protocols for determining CE are
in detail in the attachment,

Efficiency Protocols.
inpuvt L and output streams G and F of a process,

3

described

“"Guidelines for Developing Capture

Specific procedures for measuring VOC

in

and verifyving that

an enclosure meets the specifications for a permanent Or tLempoOrary

-t

[,

Procedure
Procedure

Procedure
Procedure
Procedure
Procedure

F.

!

HEOQOO

1

otal enclosure are also 1ncluded in the attachments.

Fugitive VOC Emissions from Temporary
Enclosures
Fugitive VOC Em1551ons from Building
Enclosures

Capture VOC Emissions

Capture VOC Emissions:

VOC in Liguid Input Stream

Criteria for and Verification of

or Temporary Total Enclosure

Some of the protocols are likely to produce much more

relieable CE determinations than others.

They are:

‘Dilution Technigue)

One major objective of

this guidance is to encourage the use of those techniques most
likely to produce the most accurate CE determinations.

Based on theoretical error analyses of several CE protocols,
the protocols that measure the fugitive. VOC

to have lowest potential
measuring F from a temporary total enclosur
existing building or room enclosure (BE).

protocols, identified by the same number as they are

the attachment,
Protocols, ™

bProtocol 1z -

variability.

a Permanent

(F) directly were found

PO )

These procedures involve

e (TTE) or from the

Thus

the following
listed in

"Guidelines for Developlng Capture Efficiency

are recommended:

Gas/gas method using a TTE and Procedures G.2 and F.1.

Protocol 22 -

Liguid/gas method using a TTE and Procedures L and F

Protocol) 1 ¢, Option A

Gas/gas method using as

the enclosure

-

the building or

1.

room

(EZ)

in which only the affected source is located and ooerateo anc
Procedures G.2 and

b
L

2.



Drotocol 2¢, Ontion A -

Liguid/gas method using as the enclosure the building or room
(BE) in which only the affected source is located and operated

and Procedures L and F.2.

The installation of a PTE, or the use of an existing enclosure
(buildinc¢ or room) that can serve as one, is clearly a highly
desirable means for complying with the CE requirements. Not only
does it achieve total capture, reducing VOC emissions to the air,
but it saves the cost of all future reguirements to measure CE.

For sources using a control device, e.g., carbon adsorber,
to collect and recover VOC, an explicit measurement of CE may
not be necessary; the overall reduction efficiency of the control
system can be determined by directly comparing the input VOC to
the recovered VOC. The procedure for use in such situations is
described in 40 CFR 60.433. \

Qrher protocols evaluated but not recommended for use

Other protocols that have been evaluated are identified as
Protocols 1b; 2b; lc, Option B; and 2c¢, Option B in the attachment,
"Guidelines for Developing Capture Efficiency Protocols." They
show significantly higher potentiezl imprecisions, and therefore,
gre not recommended for use.

CIFYING CE IN SIP'S

4]

REQUIREMENTS FrOR S?

3

For EPA approval, SIPs cohéerning CE measurements must
incorporate the above recommended protocols, i.e., Protocols la;
2a; lc, Option A; and 2c¢c, Option A. Model regulatory language for
incorporating CE protocol specifications into the SIP revisions :is
currently being prepared and is expected to be distributed soon.

REQUIREMENTS FOR SPECIFYING NON-RECOMMENDED PROTOCOLS

The recommended CE protocols will accommodate the majority
~of the VOC sources. However, there may be cases where the
recommended protocols will not be suitable. If, for a given source
Oor source category the State feels it necessary to consider other
CE protocols, it must present in the SIP for EPRA's approval on a
Case by case basis: a) these new protocols; b) the reasons why the
ZPA recommended protocols are unsuitable; and c¢) the rationale and

validity for the new protocols.
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Once a protocol is approved it must be used,
must accept the results of the testing,

and the source
irrespective of the potentizl

error margin associated with the measured CE values.

Attachments

cc:

Jack Farmer, Director

Emission Standards Division

John Calcagni, Director
Air Quality Management Division

William Laxton, Director
Technical Support Division

Air Compliance Branch Chiefs
Regions I - X

Regional Counsel
Regions I - X

VOC Coordinators



YOC CAPTURE EFFICIENCY
Procedure F.1 - Fugitive VYOC Emissions from Temporary Enclosures

1. INTRODUCTION

1.1 Applicability. This procedure is applicable for determining the fugitive
volatile organic tompounds (VOC) emissions from a temporary total enclosure
(TTE). It is intended to be used as a segment in the development of
~liquid/gas or gas/gas protocols for determining VOC capture efficiency (CE)

for surface coating and printing operations.

‘1.2 Principle. The amount of fugitive VOC emissions (F) from the TTE is
calculated as the sum of the products of the VOC content (Cey)y the flow rate
(ij>» and the sampling time (6;) from each fugitive emissions point.

1.3 Estimated Measurement Uncertainty. The measurement uncertainties are
estimated for each fugitive emission point as follows: QFj = 5.5 percent anq
CFJ = #5.0 percent. Based on these numbers, the probable uncertainty for F is

estimated at about #7.4 percent.

1.4 Sampling Requirements. A capture efficiency test shall consist of at
least three sampling runs. The sampling time for each run should be at least

8 hours, unless otherwise approved.

1.5 Notes. Because this procedure is often applied in highly explosive
areas, caution and care should be exercised in chcosing appropriate eguipment
and installing and using the equipment. Mention of trade names or company
products does not constitute endorsement. All gas concentrations (percent,

ppm) are by volume, unless otherwise noted.

2. APPARATUS AND REAGENTS

2.1 Gas YOC Concentration. A schematic of the measurement system is shown in
Figure 1. " The main components are described below:

2.1.1 Semple Probe. Stainless .steel,

or equivalent. The probe shall be
heated to prevent VOC condensation. ) » ‘

2.1.2 Calibration Valve Assembly. -Three-way valve assembly at the outlet of
sample probe to direct the zero and calibration gases to the analyzer. Other
methods, such as quick-connect lines, to route calibration gases to the outlet

of the sample probe are acceptable.

2.1.3 Sample Line. Stainless étee] or Teffdﬁftubing to transport the samp]e
gas to the analyzer. The sample line must be heated to prevent condensation.
2.1.4 sample Pump. A leak-free pump, to pull the sample.gas through the
system at a flow rate sufficient to minimize the response time of the
measurement system. The components of the pump that contact the gas stream
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shall be constructed of stainless steel or Teflon. The sample pump must be

heated to prevent condensation.

2.1.5 Sample Flow Rate Control. A sample flow rate control valve and
rotameter, or equivalent, to maintain a constant sampling rate within

10 percent. The flow control valve and rotameter must be heated to prevent
condensation. A control valve may also be Tocated on the sample pump bypass
Toop to assist in controlling the sample pressure and flow rate.

2.1.6 Sample Gas Manifold. Capable of diverting a portion of the sample gas
stream to the flame jonization analyzer (FIA), and the remainder to the bypass
discharge vent. The manifold components shall be constructed of stainless
steel or Teflon. If emissions are to be measured at multiple locations, the
measurement system shall be designed to use separate sampling probes, lines,
and pumps for each measurement location and a common sample gas manifold and
FIA. The sample gas manifold and connecting lines to the FIA must be heated

to prevent condensation.

2.1.7 Organic Concentration Analyzer. An FIA with a span value of 1.5 times
the expected concentration as propane; however, other span values may be used
if 1t can be demonstrated that they would provide more accurate measurements.
The system shall be capable of meet1ng or exceeding the fo110w1ng

specifications:
2.1.7.1 Zero Drift. Less than #3.0 percent of the span value.

2.1.7.2 Calibration Drift. Less than #3.0 percént of the span value.
2.1.7.3 cCalibration Error. Less than £5.0 percent of the calibration gas
value.

2.1.7.4 Response Time. Less than 30 seconds.

~2.1.8 Integrator/Data Acquisition System. An analog or digital device or
computerized data acquisition system used to integrate the FIA response or
compute the average response and record measurement data. The minimum data
sampling frequency for computing average or integrated values is one
measurement value every 5 seconds. The device shall be capab]e of recording

- average values at least once per minute.

2.1.9 Calibration and Other Gases. Gases used for calibration, fuel, and
combustion air (if required) are contained in compressed gas cy11nders All
calibration gases shall be traceable to NIST standards and shall be certified
. by the manufacturer to tl percent of the tag value. Additionally, the

manufacturer of the cylinder should provide a recommended shelf life for each
calibration gas cylinder over which the concentration does not change more
than +2 percent from the certified value. For calibration gas values not
generally available, alternative methods for preparing calibration gac
mixtures, such as d11ut1on systems, may be used w1th prior approval.

W
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2.1.9.1 Fuel. A 40 percent H ,/60 percent He or 40 percent H,/60 percent N,
gas mixture is recommended to avo1d an oxygen synergism effect that reported?
occurs when oxygen concentration varies significantly from a mean value.

2.1.9.2 Carrier Gas. High purity air with 1essethan 1 ppm of organic
material (as propane or carbon equivalent) or less than 0.1 percent of the
span value, whichever is greater.

2.1.8.3 FIA Linearity Calibration Gases. Low-, mid-, and high-range gas
mixture standards with nominal propane concentratlons of 20-30, 45-55, and
70-80 percent of the span value in air, respectively. Other ca11bratwon
values and other span values may be used if it-can be shown that more accurate

measurements would be achieved.

2.1.10 Particulate Filter. An in-stack or an out-of-stack glass fiber filter
is recommended if exhaust gas particulate loading is significant. An
out-of-stack filter must be heated to prevent any condensation unless it can

be demonstrated that no condensation occurs.
2.2 Fugitive Emissions Yolumetric Flow Rate.
2.2.1 Method 2 or 2A Apparatus. For determining volumetric flow rate.

2.2.2 Method 3 Apparatus and Reagents. For determining molecular weight of
the gas stream. An estimate of the moWecu1ar weight of the gas stream may be

used if it can be Just1f1ed

2.2,3 Method 4 Apparatus and Reagents For determining moisture content, if -
necessary.

2.3 Temporary Total Enclosure. The criteria for designing a TTE are
discussed in Procedure T.

3. DETERKINATION OF VOLUMETRIC FLOW RATE OF FUGITIVE EMISSIONS

3.1 Locate all points where emissions are exhausted from the TTE: Using
- Method 1, determine the sampling points. Be sure to check each site for
cyclonic or swirling flow.

3.2 Measure the velocity at each sampling site at least once every hour
during each samp11ng run us1ng Method 2 or 2A.

4. DETERMIRATION OF YOC CONTENT OF FUGITIVE EXISSIORS

4.1 'Ana1ysis Dufation. Measure the YOC responses at each fugitive emission

point during the entire test run or, if applicable, while the process is
operating.’ If there are multiple emission locations, design a sampling system
to allow a single FIA to be used to determine the YoC responses at 211

sampling 1ocat1ons
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4.2 Gas YOC Concentration.

4.2.1 Assemble the sample train as shown in Figure 1. Calibrate the FIA and
conduct a system check according to the procedures in Sections 5.1 and 5.3,

respectively.

4.2.2 Install the sample probe so that the probe is centrally located in the
stack, pipe, or duct, and i: sealed tightly at the stack port connectjon .

4.2.3 Inject zero gas at the calibration valve assembly. Allow the
measurement system response to reach zero. Measure the system response time
as the time required for the system to reach the effluent concentration after
the calibration valve has been returned to the effluent sampling position.

4.2.4 Conduct a system check before and a system drift check after each
sampling run according to the procedures in Sections 5.2 and 5.3. If the
drift check following a run indicates unacceptable performance, the run is not
valid. The tester may elect to perform system drift checks during the run not

to exceed one drift check per hour.
4.2
120
4.2.6 Begin sampling at the start of the test period and continue to sample
during the entire run. Record the starting and ending times and any required
process information as appropriate. If multiple emission locations are
sampled using a single FIA, sample at each Jlocation for the same amount of
time (e.g., 2 minutes) and continue to switch from one location to another for
the entire test run. Be sure that total sampling time at each location is the
same at the end of the test run. Collect at least 4 separate measurements
from each sample point during each hour of testing. Disregard the response
measurements at each sampling location until two times the response time of
the measurement system has elapsed. Continue sampling for at least 1 minute
and record the concentration measurements.

.5 Verify that the sample lines, filter, and pump temperatures are
+ 5°C.

4.3 Background Concentration.
4.3.1 Determination of YOC Background Concentraticn.

4.3.1:1 Locate 211-NDO's of the TTE. A sampling point shall be centrally
located outside of the TTE at 4 equivalent diameters from each NDO, if
possible. If there are more than 6 NDO’s, choose 6 sampling points evenly

spaced among the NDO’s.

4.3.1.2 Assemble the sample train as shown in Figure 2. Calibrate the FIA
and conduct a system check according to the procedures in Sections 5.1 and

5.3.
4.3.1.3 Position the probe at the sampling 1geation

4.3.1.4 Determine the response time, conduct the .system check and sample
~according to the procedures descr1bed in Sections 4.2.3 to 4.2.6.
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4.4 Alternative Procedure. The direct interface sampling and analysis
procedure described in Section 7.2 of Method 18 may be used to determine the
~gas VOC concentration. The system must be designed to collect and analyze at

least one sample every 10 minutes.

5. CALIBRATION AND QUALITY ASSURANCE

5.1 FIA Calibration and Linearity Check. Make necessary adjustments to the
air and fuel supplies for the FIA and ignite the burner. Allow the FIA to
warm up for the period recommended by the manufacturer. Inject a calibration
gas into the measurement system and adjust the back-pressure regulator to the
value required to achieve the flow rates specified by the manufacturer.

Inject the zero- and the high-range calibration gases and adjust the analyzer
calibration to provide the proper responses. Inject the low- and mid-range
gases and record the responses of the measurement system. The calibration and
lTinearity of the system are ‘acceptable if the responses for all four gases are
within 5 percent of the respective gas values. If the performance of the
system is not acceptable, repair or adjust the system and repeat the linearity
check. Conduct a calibration and Yinearity check after assembling the
analysis system and after a major change is made to the system.

5.2 Systems Drift Checks. Select the calibration gas concentration that most
closely approximates that of the fugitive gas emissions to conduct the drift
chacks. Introduce the zero-and calibration gas at the calibration valve
assembly and verify that the appropriate gas flow rate and pressure are
present at the FIA. Record the measurement system responses to the zero and
calibration gases. The performance of the system is acceptable if the
difference between the drift check measurement and the value obtained in
Section 5.1 is less than 3 percent of the span value. Conduct a system drift

check at the end of each run.

5.3 System Check. Inject the high range calibration gas at the inlet of the
sampling probe and record the response. The performance of the system is
acceptable if the measurement system response is within 5 percent of the value
~obtained in Section 5.1 for the high range calibration gas. Conduct a system
check before each test run.

5.4 Analysis Audit. Immediately before each test analyze an audit cylinder
as described in Section 5.2. The analysis audit must agree with the audit
cylinder concentration within 10 percent.

6. NOMENCLATURE

A, = area of NDO i, ft?.
Ay = total area of all NDO’s in the encieehre fte.
Cg; = corrected average VOC concentrat1on offbackground emissions at

point 1, ppm propane.
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7.

Cq average background concentration, ppm propane.
Con average measured concentration for the drift check calibration gas,
ppm propane.
Coo average system drift check concentration for zero concentration
gas, ppm propane.
Ce; corrected average VOC concentration of fugitive emissions at point
‘ J, ppm propane.
C, = actual concentration of the drift check calibration gas, ppm
propane.
C, uncorrected average background VOC concentration at point i, ppm
propane. :
Cj uncorrected'average VOC concentration measured at point j, ppm
propane.
F total VOC content of fugitive emissions, kg.
K, = 1.830 x 10°® kg/(m*-ppm).
n number of measurement points.
Q5 average effluent volumetric flow rate cqrregted to standard
conditions at fugitive emissions point j, m /min.
6. total duration of fugitive emissions sampling run, min.

CALCULATIOKNS

7.1 Total VYOC Fugitive Emissions.

F =~§1(er - Gg) er - K, . Eq.

7.2 VOC Concentration of the Fugitive Emissions at Point j.

. M o ,
Cey = (Cy - Cpp) — L £q.

DH CDo [

b
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7.3 Background YOC Concentration at Point
CH
Cgi = (Cy - Cpo)
Cow = Coo
7.4 Average Background Concentration.
eg Coq A,
Ce =
n Ay
NOTE: If the concentration at each point

concentration of all points, the terms "A
Equation 4.

i.

Eq.

Eq.

is within 20 percent of the average
" and "A," may be deleted from

F.1-¢
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YOC CAPTURE EFFICIENCY
Procedure F.2 - Fugitive VOC Emissions from Building Enclosures

1. INTRODUCTION

This procedure is applicable for determining the fugitive

1.1 App]icabi11ty
It

volatile organic compounds (VOC) emissions from a building enclosure (Bf).
is intended to be used as a segment ‘in the development of liquid/gas or
gas/qas protocols for determining VOC capture efficiency (CE) for surface

coating and printing operations.

1.2 Principle. The total amount of fugitive VOC emissions (Fg) from the BE
is calculated as the sum of the products of the VOC content (C,) of each
fugitive emissions point, its flow rate (QHJ,'and time (6;). :

The measurement uncertainties are estimated for
= 5.0 percent and
e probable uncertainty for g

1.3 Measurement Uncertainty.
each fugitive emissions point as follows: @
Cci = #£5.0 percent. Based on these numbers, €h

- is estimated at about t]).2 percent.

1.4 Sampling Requirements. A capture efficiency test shall consist of at
least three sampling runs. The sampling time for each run should be at least

-8 hours, unless otherwise approved..

1.5 Notes. Because this procedure is often applied in highly explosive
areas, caution and care should be exercised in choosing appropriate equipment

and installing and using the equipment. Mention of trade names or company
products does not constitute endorsement. All gas concentrations (percent,
ppm) are by volume, unless otherwise noted.

2. APPARATUS AND REAGENTS

2.1 Gas YOC Concentration. A schemat1c of the measurement system is shown in
Figure 1. The main components are described below:

2.1.1 Sample Probe. Stazinless steel, or equivalent. The probe shall be

heated to prevent VOC condensation.

2.1.2 Calibration Valve Assembly. Three- wéy valve assembly at the outlet of
sample probe to direct the zero and calibration gases to the analyzer. Other
methods, such as quick-connect lines, to route ca]ubratlon gases to the outlet

of the sample probe are acceptab]e

2.1.3 Sample Line. Stainless steel or Teflon tubing to transport the sample
gas to the analyzer. The sample line must be:heated to prevent condensation.

2.1.4 Sample Pump. A leak-free pump, to pull Ehg sample gas through the
system at a flow rate sufficient to minimize the response time of the
measurement system. The components of the pump that-contact the gas stream
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shall be constructed of stainless steel or Teflon. The sample pump must be

heated to prevent condensatijon.

2.1.5 Sample Flow Rate Control. A sample flow rate contro) -valve and
rotameter, or equivalent, to maintain a constant sampling rate within

10 percent. The flow rate control valve and rotameter must be heated to
prevent condensation. A control valve may also be located on the sample pump
bypass loop to assist in controlling the sample pressure and flow rate.

2.1.6 Sample Gas Manifold. Capable of.diverting a portion of the sample gas
stream.to the flame ionization analyzer (FIA), and the remainder to the bypass
discharge vent. The manifold components shall be constructed of stainless .
~steel or Teflon. If emissions are to be measured at multiple locations, the
measurement system shall be designed to use separate sampling probes, lines,
and pumps for each measurement location and a common sample gas manifold and
FIA. The sample gas manifold must be heated to prevent condensation.

2.1.7 Organic Concentration Analyzer. An FIA with a span value of 1.5 times
the expected concentration as propane; however, other span values may be used
if it can be demonstrated that they would provide more accurate measurements.
The system shall be capable of meeting or exceeding the following

specifications:
2.1.7.1 Zero Drift. Less than #3.0 percent of the span value.

2.1.7.2 Calibration Drift. Less than £3.0 percent of the spén value.
2.1.7.3 Calibration Error. Less than 5.0 percent of the calibration gas
value. : : '

2.1.7.4 Response Time. Less than 30 seconds.

2.1.8 'Integrator/Data Acquisition System. An analog or digital device or
computerized data acquisition system used to integrate the FIA response or _
compute the average response-and record measurement data. The minimum data
sampling frequency for computing- average or integrated values is one
measurement value every 5 seconds. The device shall be capable of recording

average values at least once per minute.

2.1.9 Calibration and Other Gases. Gases used for calibration, fuel, and
combustion air (if required) are contained in compressed gas cylinders. All
calibration gases shall be traceable to NIST' standards and shall be certified
by the manufacturer to tl percent of the tag value. Additionally, the
manufacturer of the cylinder should provide a recommended shelf 1ife for each
calibration gas cylinder over which the concentration does not change more:
than £2 percent from the certified value. For calibration gas values not
generally available, alternative methods for preparing calibration gas
mixtures, such as dilution systems, may be used with prior approval.

2.1.9.1 Fuel. A 40 percent H2/60 percent He or.40 percent H2/60 percent N,
gas mixture is recommended to avoid an oxygen synergism effect that reportedly
occurs when oxygen concentration varies significantly from a mean value.
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2.1.9.2 Carrier Gas. High purity air with less than 1 ppm of organic
material (propane or carbon equivalent) or less than 0.1 percent of the span

value, whichever is greater.

2.1.9.3 FIA Linearity Calibration Gases.  Low-, mid-, and high-range gas
mixture standards with nominal propane concentrations of 20-30, 45-55, and
70-80 percent of the span value in air, respectively. Other calibration
values and other span values may be used if it can be shown that more accurate

measurements would be achieved.

2.1.10 Particulate Filter. An in-stack or an out-of-stack glass fiber filter
is ‘recommended if exhaust gas particulate loading is significant. An
out-of-stack filter must be heated to prevent any condensation unless it can
.be demonstrated that no condensation occurs.

2.2 Fugitive Emissions Yolumetric Flow Rate,

2.2.1 Flow Direction Indicators. Any means of indicating inward or outward
flow, 'such as light plastic film or paper streamers, smoke tubes, f1]amen§s,

and sensory perception.

2.2.2 Method 2 or 2A Apparatus. Ffor determining volumetric flow rate.
Anemometers or similar devices calibrated according to the manufacturer’s
instructions may be used when low velocities are present. Vane anemqmeters
(Young-maximum response propeller), specialized pitots with electronic
manometers (e.g., Shortridge Instruments Inc., Airdata Multimeter 860) are
commercially available with measurement thresholds of 15 and & mpm (50 and

25 fpm), respectively.

2.2.3 Method 3 Apparatus and Reagents. For determining molecular weight of
the gas stream. An estimate of the molecular weight of the gas stream may be

used if it can be justified.

2.2.4 Method 4 Apparatus and Reagents. For determining moisture content, if
necessary.

3. DETERMINATION OF VOLUETRIC FLOK RATE OF FUGITIVE EMISSIONS

3.1 Preliminary Determinations. The purpose af this exercise is to determine
which exhaust points should be measured for volumetric flow rates and VOC

concentrations.

3.1.1 Forced Draft Openings. Identify all forced draft openings. Determine
the volumetric flow rate according to Method 2. - _

3.1.2 KDO's Exhaust Points. The NDO’s in the roof of 2 facility are
considered to be exhaust points. Determine volumetric -flow rate from these
NDO’s. Divide the cross-sectional area according to Method 1 using 12 equal
areas. Use the appropriate velocity measurement devices, e.g., propeller

anemometers. '
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3.1.3 Other NDO's,

3.1.3.1 This step is optional. Determine the exhaust flow rate, including
that of the control device, from the enclosure and the intake air flow rate.

If the exhaust flow rate divided by the intake air flow rate is greater than
1.1, then all other NDO's are not considered to be significant exhaust points.

3.1.3.2 If the option above is not taken, identify all other NDO’'s and other
potential points through which fugitive emissions may escape the enclosure.
Then use the following criteria to determine whether flow rates and VOC
concentrations need to be measured:

3.1.3.2.1 Using the appropriate flow direction indicator, determine the flow
direction. An NDO with zero or inward flow is not an exhaust point.

3.1.3.2.2 Measure the outward volumetric flow rate from the remainder of the
NDO's. If the collective flow rate is 2 percent, or less, of the f]ow rate
from Sections 3.1.1 and 3.1.2, .then these NDO's, except those within two

equivalent diameters (based on NDO opening) from VOC sources, may be
considered to be non-exhaust points. .

3.1.3.2.3 If the percentage calculated in Section 3.1.3.2.2 is greater than
2 percent, those NDO’s (except those within two equivalent diameters from VOC
sources) whose volumetric flow rate total 2 percent of the flow rate from
Sections 3.1.1 and 3.1.2 may be considered as non-exhaust points. All
remaining NDO’s shall be measured for volumetric f]ow rate and VOC

concentrations during the CE test.

3.1.3.2.4 The tester may choose to measure VOC concentrations at the forced
exhaust points and the NDO's. If the total VOC emissions from the NDO’s are
less than 2 percent of the emissions from the forced draft and roof NDO s,
then these NDO’s may be eliminated from further consideration.

3.2 Determination of .Flow Rates.

3.2.1 Measure the volumetric flow rate at all locations identified as exhaust
points in Section 3.1.. Divide each exhaust opening into 9 egual areas for
rectangular openings and 8 for circular openings.

3.2.2 Measure the velocity at each site at least once every hour during'each
sampling run using Method 2 or 2A, if applicable, or using the low velocity
instruments in Section 2.2.2.

4. DETERMINATION OF YOC CONTENT OF FUGITIVE EMISSIONS

4.1 Analysis Duration. Measure the VOC responses at each fug1t1ve emission
point during the entire test run or, if applicable, while the process is
operating. If there are multiple em1ss1ons locations, design a sampling
system to allow a single FIA to be used to determine the VOC responses at all

sampling locations.
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4.2 Gas VYOC Concentration.

4.2.1 Assemble the sample train as shown in Figure 1. Calibrate the FIA and
conduct a system check according to the procedures in Sections 5.1 and 5.3,

respectively.

4.2.2 Install the sample probe so that the probe is centrally 10cateq in the
stack, pipe, or duct, and is sealed tightly at the stack port connection.

4.2.3 Inject zero gas at the calibration valve assembly. Allow the _
measurement system response to reach zero. Measure the system response time
as the time required for the system to reach the effluent concentration after
the calibration valve has been returned to the effluent sampling position.

4.2.4 Conduct a system check before and a system drift check after each
sampling run according to the procedures in Sections 5.2 and 5.3. If the
drift check following a run indicates unacceptable performance, the run is not
vilid. The tester may elect to perform drift checks during the run not to

exceed one drift check per hour. ‘

4.2.5 Verify that the sample lines, filter, and pump temperatures are
120 + 5°C. _

4.2.6 Begin sampling at the start of the test period 'and continue to samp]e
during the entire run. Record the starting and ending times and any required
process information as appropriate. If multiple emission locations are
sampled using a single FIA, sample -at each location for the same amount of )
time (e.g., 2 minutes) and continue to switch from one location to another for
the entire test run. Be sure that total sampling time at each location is the
same at the end of the test run. Collect at least 4 separate measurements
from each sample point during each hour of testing. Disregard the response
measurements at each sampling location until two times the response time of

- the measurement system has elapsed. Continue sampling for at least 1 minute
and record the concentration measurements.

4.3 Alternative Procédure The direct interface sampling and an;]ysi;
procedure described in Section 7.2 of Method 18 may be used to determine the
gas VOC concentration. The system must be designed to collect and analyze at

least one sample every 10 minutes.

5. CALIBRATION AND QUALITY ASSURAHCE.

5.1 FIA Calibration and Linearity Check. Make necessary adjustments to the
air and fuel supplies fer the FIA and ignite the burner. Allow the F@A to
warm up for the perjod recommended by the manufacturer. Inject z calibration
gas into the measurement system and adjust the back-pressure regulator to the
value required to achieve the flow rates specified by the manufacturer.

Inject the zero- and the high-range calibration gases and adjust thg anzlyzer
calibration to provide the proper responses. Inject the low- and myd-r§nge
gases and record the responses of the measurement system. The calibration and
linearity of the system are acceptable if the responses for all four gases are

F.2-6



within 5 percent of the respective gas values. If the performance of the
system is not acceptable, repair or -adjust the system and repeat the linearity
check. Conduct a calibration and linearity check after assembling the
analysis system and after a major change is made to the system.

5.2 Systems Drift Checks. Select the calibration gas that most closely
approximates the concentration of the captured emissions for conducting the
drift checks. Introduce the zero and calibration gas at the calibration valve
assembly and verify that the appropriate gas flow rate and pressure are
present at the FIA. Record the measurement system responses to the zero and
calibration gases. The performance of the system is acceptable if the
difference between the drift check measurement and the value obtained in
Section 5.1 is less than 3 percent of the span value. Conduct a system drift

check at the end of each run.

5.3 System Check. Inject the high range calibration gas at the inlet of the
sampling probe and record the response. The performance of the system is
acceptab?e if the measurement system response is within 5 percent of the value
obtained .in Section 5.1 for the high range calibration gas. Conduct a system

check before each test run.

5.4 Analysis Audit. Immediately before each test analyze an audit cylinder
as described in Section 5.2. The analysis audit must agree with the audit

cylinder concentration within 10 percent.

6. NOMENCLATURE

average measured concentration for the drift check calibration ges,

Con =
ppm propane.

Coo = average system drift check concentratwon for zero concentrat1on gas,
ppm propane.

Cey = corrected average VOC concentration of fugitive emissions at point j,
ppm propane.

Cy = actua? concentration of the drift check calibration gas, ppm propane.

'C, = uncorrected’ average VOC concentration measured at point j, ppm

propane. _
Fg = total VOC content of fugitive emissions from the building, kg.
Ky = 1.830 x 107 kg/(m*-ppm).
n = number of measurement points.

Q}j = average effluent vo]umetr1c flow rate corrected t6 standard
conditions. at fug1t1ve emissions poxnt J, m /mxn

6. = total duration of capture efficiency samp11ng run, min.
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7. CALCULATIONS

7.1 Total YOC Fugitive Emissions From the Building.

Fy = 5

205 Oy 80 K

7.2 VOC Concentration of the Fugitive Emissions at Point j.

er = (Cj - Cpo)

F.2-8
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YOC CAPTURE EFFICIENCY
Procedure G.1 - Captured YOC Emissions

1. INTRODUCTION

1.1 Applicability. This procedure is applicable for determining the volatile
organic compounds' (VOC) content of captured gas streams. It is intended to be
used as a segment in the development of liquid/gas or gas/gas protocols for
-determining VOC capture efficiency (CE) for surface coating and printing
operations. The procedure may not be acceptable in certain site-specific
situations, e.g., when: (1) direct fired heaters or other circumstances affect
the quantity of VOC at the control device .inlet; and (2) particulate organic
aerosols are formed in the process and are present in the captured emissions.

1.2 Principle. The amount of VOC captured (G) is calculated as the sum of
the products of the VOC content (CGj)’ the flow rate (er)v and- the sample time

(6.) from each captured emissions point.

1.3 Estimated Measurement Uncertainty. The measurement uncertainties are

estimated for each captured or fugitive emissions point as follows:
QG = 5.5 percent and Ce 6 = +5.0 percent. Based on these numbers, the ,
probab]e uncerta1nty for G is estimated at about +7.4 percent.

1.4 Samp11ng Requirements A capture efficiency ‘test shall consist oflat
least three sampling runs. The sampling time for each run should be at‘least

8 hours, unless otherwise approved.

1.5 MNotes. Because this procedure is often applied.in highly explosive
areas, caution and care should be exercised in choosing appropriate equ1pment
and installing and us1ng the equ'ipment. Mention of trade names or company
products does not constitute endorsement. A1l gas concentrations (percent
ppm) are by volume, unless otherwise noted.

2. APPARATUS AND REAGEHTS

2.1 Gas YOC Concentration A schematic of the measurement system is shown in
Figure 1. The main components are described below:

2.1.1 Sample Probe. Stainless steel, or equivalent. The probe shall be

heated to prevent VOC condensation.

2.1.2 Calibration Yalve Assembly. Three-way valve assembly at the outlet of
sample probe to direct the zero and calibration gases to the analyzer. Other
methods, such as quick-connect lines, to route'ca11brat1on gases to the outlet

of the samp]e probe are acceptable. _ R

m".

2.1.3 Sample Line. Stainless steel or Teflon tubing to transport the samplé
gas to the analyzer. The sample line must be heated to prevant condensation.
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“ 3.4 Sample Pump. A leak-free pump, to pull the sample gas through the
system at a flow rate sufficient to minimize the response time of the
measurement system. The components of the pump that contact the gas stream
shall be constructed of stainless steel or Teflon. The sample pump must be

heated to prevent condensation.

2.1.5 Sample Flow Rate Control. A sample flow rate control valve and
rotameter, or equivalent, to maintain a constant sampling rate within

10 percent. The flow rate control valve and rotameter must be heated to
prevent condensation. A control valve may also be located on the sample pump
bypass loop to assist in controlling the sample pressure and flow rate.

2.1.6 Sample Gas Manifold. Capable of diverting & portion of the sample.gas
stream to the flame ionization analyzer (FIA), and the remainder to the bypass
discharge vent. The manifold components shall be constructed of stairless
steel or Teflon. If captured or fugitive emissions are to be measured at
multiple locations, the measurement system shall be designed to use separate
sampling probes, lines, and pumps for each measurement location and a common
sample gas manifold and FIA. The sample gas manifold and connecting lines to
the FIA must be heated to prevent condensation.

2.1.7 Organic Concentration Analyzer. An FIA with a span value of 1.5 times
the expected concentration as propane; however, other span values may be used
if it can be demonstrated that they would -provide more accurate measurements.
The system shall be capable of meetwng or exceeding the following

specifications:

2.1.7.1 Zero Drift. Lless than 13;0 percent of the span value.

2.1.7.2 Calibration Drift. Lless than £3.0 percent of the span value.
2.1.7.3 Calibration Error. Less than 5.0 percent of the calibration gas
value.

2.1.7.4 'Response Time. Less than 30_$éconds.

2.1.8 Integrator/Data Acquisition System. An analog or digital device or
computerized data acquisition system used to integrate the FIA response or
compute the average resconse and record measurement data. The minimum data
sampling frequency for computing average or integrated values is one °
measurement value every 5 seconds. The device shall be capable of record1ng

average values at least once per minute.

2.1.9 Calibration and Other Gases. Gases used for calibration, fuel, and
combustion air (if.required) are contained in compressed gas cy11nders AT
calibration gases shall be traceable to NIST standards and shall be certified
by the manufacturer to +] percent of the tag value. Additionally, the
manufacturer of the cylinder should provide a-recommended shelf life for each
calibration gas cylinder over which the concentration does not change more
than #2 percent from the certified value. For"caTibration gas values not
generally available, alternative methods for prepar1ng calibration gas
mixtures, such as dilution systems, may be used With prior approval.
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2.1.9.1 Fuel. A 40 percent H2/60 percent He or 40 percent H,/60 percent N,
gas mixture is recommended to avoid an oxygen Synergism effect that reported]
occurs when oxygen concentration varies significantly from a mean value.

2.1.9.2 Carrifer Gas. High purity air with less than 1 ppm of organic
material (as propane or carbon equivalent) or less than 0.] percent of the
span value, whichever is greater.

2.1.9.3 FIA Linearity Calibration Gases. Low-, mid-, and high-renge gas
mixture-standards with nominal propane concentrations of 20-30, 45-55, and
70-80 percent of the span value in air, respectively. Other ca11brat1on
values and other span values may be used if it can be shown that more accurate

measurements would be achieved.

2.1.10 Particulate Filter. An in-stack or an out-of-stack glass fiber filter

1s recommended if exhaust gas particulate loading is significant. An .
out-of-stack filter must be heated to prevent any condensation unless it can

be demonstrated that no condensation occurs.

2.2 Captured Emissions Volumetric Flow Rate.
2.2.1 Method 2 or 2A Appafatus. For determining volumetric flow rate. -

2.2.2 Method 3 Apparatus and Reagents. For determining molecular weight of
the gas stream. An estimate of the molecular weight of the gas stream may be

used if it can be justified.

2.2.3 Method 4 Apparatus and Reégents, For determining moisture content, if-
necessary. :

3. DETERMINATION OF YOLUMETRIC FLOW RATE OF CAPTURED EMISSIONS

3.1 Locate a1l points where emissions are captured from the affected
facility. Using Method 1, determine the sampling p01nts Be sure to check
each site for cyc1on1c or swirling flow."

3.2 Measure- the velocity at each sampling site at least once every hour
during each sampling run using Method 2 or 2A.

4. DETERMIRATION OF VOC CONTENT OF CAPTURED EMISSIONS

4.1 Analysis Duration. Measure the VOC responses at each captured emjssions
point during the entire test run or, if applicable, while the process is
operating. If there are multiple captured emission locations, desicn &
sampling system to allow a single FIA to be. used to determine the VOC

responses at al samp]mng locations. q,

3N
N
..
\
)
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4.2 Gas YOC Concentration.

4.2.1 Assemble the sample train as shown in figure 1. Calibrate the FIA

according to the procedure in Section 5.1.
4.2.2 Conduct a system check according to the procedure in Section 5.3.

4.2.3 Install the sample probe so that the probe is centra11y located in the
stack, pipe, or duct and is sealed tightly at the stack port connection.

4.2.4 Inject zero gas at the calibration valve assembly. Allow the
measurement system response to reach zero. Measure the system response time
‘as the time required for the system to reach the effluent concentration after
the calibration valve has been returned to the effluent sampling positjon.

4.2.5 Conduct a system check before and a system drift check after each
sampling run according to the procedures in Sections 5.2 and 5.3. If the
drift check-following a run indicates unacceptable performance, the run is not
valid. The tester may elect to perform system drift checks during the run not

to exceed one drift check per hour.

4.2.6 Verify that the samp]e 11nes filter, and pump temperatures are
120 £ 5°C.

4.2.7 . Begin sampling at the start of the test period and continue to sample
during the entire run. Record the starting and ending times and any rqu1red»
process information as appropriate. If multiple captured emission locations
are sampled using a single FIA, sample at each location for the same amount of
time (e.g., 2 minutes) and continue to switch from one location to anothgr_for
the entire test run. Be sure that total sampling time at each location is the
same at the end of the test run. Collect at least 4 separate measurements
from each sample point during each hour of testing. Disregard the
measurements at each sampling location until two times the response time of
the measurement system has elapsed. Continue sampling for at least 1 mwnute
and record the concentrat1on measurements.

4.3 Background Concentrat1on.

4.3.1 Locate all NDO’s of the TTE. A sampling point shall be centrally
lTocated outside of the TTE at 4 equivalent diameters from each NDO, if
- possible. .If there are more than 6 NDO s, choose 6 sampling po1nts even]y

spaced among the NDO’s.

4.3.2 Assemble the sample train as shown in Figure 2. Calibrate the FIA and
conduct a system check according to the procedures in Sections 5.1 and 5.3.
NOTE: - This sample train shall be a separate. samp11ng train from the one to

measure the captured emissions.
4.3.3 Position the probe at the sampling 1ocat10n

4.3.4 Determine -the response time, conduct the system check and sample
according to the procedures descrwbed in Sections 4.2.4 to 4.2.7.
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4.4 Alternative Procedure., The direct interface sampling and ana]ysjs
procedure described in Section 7.2 of Method 18 may be used to determine the
gas VOC concentration. The system must be designed to collect and analyze at

lTeast one sample every 10 minutes.

5. CALIBRATION AND QUALITY ASSURANCE

5.1 FIA Calibration and Linearity Check. Make necessary adjustments to the
air and fuel supplies for the FIA and ignite the burner. Allow the FIA to
warm up for the period recommended by the manufacturer. “Inject a calibration
gas into the measurement system and adjust the back-pressure regulator to the
value required to achieve the flow rates specified by the manufacturer.

Inject the zero- and the high-range calibration gases and adjust the analyzer
calibration to provide the proper responses. Inject the low: and mid-range
gases and record the responses of the measurement system. The calibration and"
linearity of the system are acceptable if the responses for all four gases are
“within 5 percent of the respective gas values. If the performance of the '
system is not acceptable, repair or adjust the system and repeat the linearity
check. Conduct a calibration and linearity check after assembling the
analysis 'system and after a major change is made to the system.

5.2 Systems Drift Checks. Select the calibration gas that most closely
approximates the concentration of the captured emissions for conducting the
drift checks. Introduce the zero and calibration gas at the calibration valve
‘assembly and verify that the appropriate gas flow rate and pressure are
present at the FIA. Record the measurement system responses to the zero and
calibration gases. The performance of the system is acceptable if the
difference between the drift check measurement and the value obtained in
Section 5.1 is less than 3 percent of the span value. Conduct the system

drift checks at the end of each run.

5.3 System Check. Inject the high range calibration gas at the inlet of the
sampling probe and record the response. The performance of the system is
acceptab]e if the measurement system response is within 5 percent of the value
obtained in Section 5.1 for the high range calibration gas. Conduct a system

check before and after each test run.

5.4 Analysis Audit. Immediately before each test analyze an'audit cy]ipder
as described in Section 5.2. The analysis audit must agree with the audit

cylinder concentration within 10 percent.

6. HNOMENCLATURE

A, = area of NDO i, ft2,

AN = total area of é]] NDO's in the enclosufe ft?.

Cg; = corrected average VOC concentration o‘ background emissions  at
point i, ppm propane. .
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average background concentration, ppm propane.

corrected average VYOC concentration of captured emissions at point
j, ppm propane. .

average measured concentration for the drift check calibration gas,
ppm propane.

average. system drift check concentration for zero concentration
gas, ppm propane.

actual concentration of the drift check calibration gas, pph
propane.

uncorrected average background VOC concentration measured at point
i, ppm propane.

uncorrected average VOC concentration measured at point Jj, ppm
propane. '

total VOC content of captured emissions, kg.
1.830 x 107° kg/(m*-ppm).
number of measurement points.

average effluent volumetric flow rate corrected to standard
conditions at captured emissions point j, m’/min. -

total duration of captured emissions sampling run, min.

7. CALCULATIONS:

7.1 Total YOC Captured Emissions.

G =2 (Cgy - Cg) Qgy & K ' . tq.

Cy

(Ba
L0

CDH B Coo

\
ad

G.1-8



7.3 Background VYOC Concentration at Point i.

7.4 Average Background Concentration.

[Nesd
o

Bi i

i=]

Cg =
n A,

NOTE: If the concentration at each point is within 20 percent of the average
concentration of all points, the terms "A," and "A," may be deleted from

Equation 4.

G.
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o YOC CAPTURE EFFICIENCY )
Procedure G.2 - Captured YOC Emissions (Dilution Technique)

1. INTRODUCTION

1.1 Applicability. This procedure is applicable for determining the volatile
organic compounds: (VOC) content of captured gas streams: It is intended to
be used as a segment in the development of a gas/gas protocol in which
fugitive emissions are measured for determining VOC capture efficiency (Ct)
for surface coating and printing operations. A dilution system is used to
reduce the VOC concentration of the captured emission to about the same
concentration as the fugitive emissions. The procedure may not be acceptable
in certain site-specific situations, e.g., when: (1) direct fired heaters or
other circumstances affect the quantity of VOC at the control device inlet;
and (2) particulate organic aerosols are formed in the process and are present

in the captured emissions.

1.2 Principle. The amount of VOC captured (G) is calculated as the sum'of
the products of the VOC content (CGJ)' the flow rate (Qg;), and the sampling
time (6.) from each captured emissions point. ]

1.3 Estimated Heasurement Uncertainty. The measurement uncertainties are

estimated for each captured or fugitive emissions.point as follows:
Qe; = 5.5 percent and C¢, = ¢5 percent. Based on these numbers, the probable

qncertainty for G is estimated at about *7.4 percent.

1.4 Sampling Requirements. A capture efficiency test shall consist of at
least three sampling runs. The sampling time for each run should be at least

8 hours, unless otherwise approved.

1.5 MNotes. Because this procedure is often apylied in highly explosive
areas, caution and care should be exercised in choosing appropriate equipment
and installing and using the equipment. Mention of trade names or company
products does not constitute endorsement. All gas concentrations (percent,
ppm) are by volume, unless otherwise noted.

2. APPARATUS AND REAGENTS

2.1 Gas YOC Concentration. A schematic of the measurement system is shown in
Figure 1. The main components are described below: .

2.1.1 Dilution System. A Kipp in-stack dilution probe and controller or
similar device may be used. The dilution rate may be changed by substituting
different critical orifices or adjustments of ithe aspirator supply pressure.
The dilution system shall be heated to preventNOC condensation. HNote: An
out-of-stack dilution device may be used. .

2.1.2 Calibration VYalve Assembly. Three-way va]ye'assemb1y at the outlet of
sample probe to direct the zero and calibration gases to the analyzer.
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Other methods, such as quick-connect lines, to route calibration gases to the
outlet of the sample probe are acceptable.

2.1.3 Sample Line. Stainless stee]lor Teflon tubing to transport the samp]e
gas to the analyzer. The sample line must be heated to prevent condensation.

2.1.4 Sample Pump. A leak-free pump, to pull the sample gas through the
system at a flow rate sufficient to minimize the response time of the
measurement system. The components of the pump that contact the gas stream
shall be constructed of stainless steel or Teflon. The samplé pump must be

heated to prevent’ condensation.

2.1.5 Sample Flow Rate Control. A sample flow rate control valve and
rotameter, or equivalent, to maintain a constant sampling rate within

10 percent. The flow control valve and rotameter must be heated to prevent
condensation. A control valve may also be located on the sample pump bypass
loop to assist in controlling the sample pressure and flow rate.

2.1.6 Sample Gas Manifold. Capable of diverting a portion of the sample gas
stream to the flame ionization analyzer (FIA), and the remainder to the bypass
discharge vent. The manifold components shall be constructed of stainless
steel or Teflon. [f captured or fugitive emissions are to be measured at
multiple locations, the measurement system shall be designed to use separate
sampling probes, lines, and pumps for each measurement location and a common
sample gas manifold and FIA. The sample gas manifold and connecting lines to
the FIA must be heated to prevent condensat1on

2.1.7 Organic Concentration Analyzer. An FIA with a span value of 1.5 times
the expected concentration as propane; however, other span values imay be usec
if it can be demonstrated that they would prov1de more accurate measurements.
The system shall be cepable of meeting or exceeding the following
specifications:

2.1.7.1 Zero Drift. Less than 3.0 percent of the span value.
2.1.7.2 Czlibration Drift. Less than =3.0 percent of the span value.

2.1.7.3 Czlibration Error. Less than #5.0 percent of the calibration gas
value ’ '

2.1.7.4 Response Time...less than 30 seconds. .

2.1.8 Integrator/Data Acquisition System. An analog or digital device or
computerized data acquisition system used to integrate the FIA response or
compute thé average response and record measurement data. The minimum d:ita
sampling frequency for computing average or integrated values is one
mezsurement value every 5 seconds. The device sha 11 be capab]e of recorcing
average velues at least once per minute. '

2.1.9 Calibration and Other Gases. Gases used’ Tor ca11brat1on, fuel, and
combustion air (if required) are contained in compressed gas cy]wnders Al
calibration gases shall be trecz eab1e to NIST standards and shall be certwfued
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by the manufacturer to *] percent of the tag value. Additionally, the
manufacturer of the cylinder should provide a recommended shelf 1ife for each
calibration gas cylinder over which the concentration does not change more
than +2 percent from the certified value. For calibration gas values not
generally available, alternative methods for preparing calibration gas
mixtures, such as dilution systems, may be used with prior approval.

2.1.9.1 Fuel. A 40 percent H ,/60 percent He or 40 percent H,/60 percent N,
gas mixture is recommended to avo1d an oxygen synergism effect that reported]y
occurs when oxygen concentration varies significantly from a mean va]ue _

2. 1 9.2 Carrier Gas and Dilution Air Supply. High purity air with less than
"] ppm of organic material (as propane or carbon equivalent) or less than
0.1 percent of the span value, whichever is greater. '

2.1.9.3 FIA Linearity Calibration Gases. Low-, mid-, and high-range gas
mixture standards with nominal propane concentrations of 20-30, 45-55, and
70-80 percent of the span value in air, respectively. Other calibration
values and other span values may be used if it can be shown that more accurate

‘measurements would be achieved.

2.1.9.4 Dilution Check Gas. Gas mixture standard containing propane in air,
approximately half the span value after dilution.

2.1.10 Particulate Filter. An in-stack or an out-of-stack glass fiber filter
is recommended if exhaust gas particulate loading is significant. An
out-of-stack filter must be heated to prevent any condensation unless it can

be demonstrated that no condensation occurs.
2.2 Captured Emissions Yolumetric Flow Rate.
2.2.1 Method 2 or 2A Apparatus. Ffor determining volumetric flow rate.

, 2.2.2 Method 3 Apparatus and Reagents. For determining molecular weight of
the gas stream. An estimate of the molecular weight of the gas stream may be

used if it can be justified.

2.2.2 Method 4 Apparatus and Reagents. For determining moisture content, if
necessary. »

3. DETERHINATIOR OF YOLUKETRIC FLOW RATE OF CAPTURED EMISSIOKS

3.1 Locate all points where emissions are captured from the affected
facility. Using Method 1, determine the sampling points. Be sure to check
each site for cyc]onic or swirling flow.

3.2 Measure the velocity at each samp]xng s1te at least once every hour
during each sampling run using Method 2 or 2A.

)
1
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4. DETERMINATION OF VOC CONTENT OF CAPTURED EMISSIONS

4.1 Analysis Duration. Measure the VOC responses at each captured emissions
point during the -entire test run or, if applicable, while the process is

- operating. If there are a multiple captured emissions locations, design a
sampling system to allow a single FIA to be used to determine the voC

responses .at all sampling locations.

4.2 Gas YOC Concentration.

4.2.1 Assemble the sample train-as shown in Figure 1. Calibrate the FIA
according to the procedure in Section 5.1.

4.2.2 Set the dilution ratio and determine the dilution factor according to
the procedure in Section 5.3.

4.2.3 Conduct a system check according to the procedure in Section 5.4.

4.2.4 Install the sample probe so that the probe is centfa]]y 1ocateq in the
stack, pipe, or duct, and is sealed tightly at the stack port connection.

4.2.5 Inject zero gas at the calibration valve assembly. Measure the system
response time as the time required for the system to reach the effluent
concentration after the calibration valve has been returned to the eff]uent

sampling position.

4.2.6 Conduct a system check before and a system drift check after each
sampling run according to the procedures in Sections 5.2 and 5.4. If thg

drift check following a run indicates unacceptable performance, the run is not
valid. The tester may elect to perform system drift checks during the run not.

to exceed one drift check per hour.

4.2.7 Verify that the sampTe 11nes, :11ter and sump temperatures are
120 = 5°C.

4.2.8 Begin sampling at the start of the test period and continue to samp1e
during the entire run.. Record the starting and ending times and any rquwred
process information .as appropriate. I[f multiple captured emission locations )
are sampled using a single FIA, sample 2t each location for the same amount of
time (e.g., 2 minutes) and continue to switch from one location to another for
the entire test run. Be sure that total sampling time at each location is the
same at the end of the test run. Collect at least 4 separate measurements
from each sample point during each hour of testing. Disregard the _
measurements at each sampling location until two times the response time of
the measurement system has elapsed. Continue sampling for at 1east l minute

and record the .concentration measurements.
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4.3 Background Concentration.

4.3.1 Locate all NDO"s of the TTE. A sampling point shall be centrally
located outside of the TTE at 4 equivalent diameters from each NDO, if.
possible. [If there are more than 6 NDO’s, choose 6 sampling points evenly

spaced among the NDO’s.

4.3.2 Assemble the sample train as shown in Figure 2. Calibrate the FIA and
conduct a system check according to the procedures in Sections 5.1 and 5.4.

4.3.3 Position the probe at the sampTing location.

4.3.4 Determine the response time, conduct the system check and sample
according to the procedures described in Sections 4.2.4 to 4.2.8.

4.4 Alternative Procedure. The direct interface sampling and analysis
procedure described in Section 7.2 of Method 18 may be used to determine the
gas 'VYOC concentration. The system must be designed to collect and analyze at

least one sample every 10 minutes.

5. CALIBRATION AND QUALITY ASSURANCE

5.1 FIA Calibration and Linearity Check. Make necessary adjustments to the
air and fuel supplies for the FIA and ignite the burner. Allow the FIA to _
warm up for the period recommended by the manufacturer. Inject a calibration
gas into the measurement system after the dilution system and adjust the back-
pressure regulator to the value required to achieve the flow rates specified
by the manufacturer. Inject the zero- and the high-range calibration gases
and adjust the analyzer calibration to provide the proper responses. Inject
the low- and mid-range gases and record the responses of the measurement
system. The calibration and linearity of the system are acceptable if the
responses for all four gases are within 5 percent of the respective gas
values. If the performance of the system is not acceptable, repair or adjust
the system and repeat the linearity check. Conduct a calibration and
11near1ty check after assembling the analysis system and after a major change

is made to the system.

5.2 Systems Drift Checks. Select the calibration gas that most closely
approximates the concentration of the diluted captured emissions for
conducting the drift checks. Introduce the zero and calibration gas at the
calibration valve assembly and verify that the appropriate gas flow rate and
pressure are present at the FIA. Record the measurement system responses to
the zero and calibration gases. The performance of the:system is acceptable
if the difference between the drift check measurement and the value obtzined
in Section 5.1 is less than 3 percent of the span value. Conduct the system

drift check at the end of each run. s
5.3 Determ1nat1on of Dilution Factor. Inject the dilution check gas into the
measurement system before the dilution system and. record the response.
Calculate the dilution factor using Equation 3.
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5.4 System Check. Inject the high range calibration gas at the inlet to the
sampling probe while the dilution air is turned off. Record the response.

The performance of the system is acceptable if the measurement system response
is within 5 percent of the value obtained in Section 5.1 for the high range
calibration gas. Conduct a system check before and after each test run.

5.5 Analysis Audit. Immediately before each test analyze an audit cylinder
as described in Section 5.2. The analysis audit must agree with the audit
cylinder concentration within 10 percent.

6. NOMENCLATURE

area of NDO i, ft?,

pe-g
L}

Ay = total area of all NDO’'s in the enclosure, fte.
C, = actual concentration of the dilution check gas, ppm propane.

Cg; = corrected average VOC concentration of background emissions at
point i, ppm propane.

Cg = average baCkground concentration, ppm propane.

Cpy = average measured concentration for the drift check calibration gas,
: ppm propane.
Coo = average system drift check concentration for zero concentration

gas, ppm propane.

C, = actual concentrat1on of the drift check calibration gas ppm

propane.
C; = uncorrected average background VOC concentration measured at point
: i, ppm propane.
C; = uncorrected average VOC concentration measured at point j, ppm
propane.

Cy = measured‘concentration‘of the dilution check gas, ppm propane.
DF = diiution'factor. |

G = total VOC content of captured emissions, kg.
K, = 1.830 x 107° kg/(m*-ppm).

n = number of measureméht pointS.

v

average effluent volumetric flow rate corrected to standard

QG' =
’ conditions at captured emissions point:j, m°/min.
6. = total duration of capture efficiency samb1ing run, min.
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7. CALCULATIONS

7.1 Total VOC Captured Emissions.
chJ Qg 8¢ K Eq.

7.2 VOC Concentration of the Captured Emissions at Point j.

Cy ‘
CGj = DF (Cj - Cpo) ™ q.
Cow = Coo
7.3 Dilution Factor.
: C
DF = A Eg. 3
CH

7.4 Background VOC Concentration at Point i.

C
? Eq.

fa.

CHOTE: If the concentrat1on at each point is within 20 percent of the average
concentration of a11 points, the terms "A." and "A," may be deleted from

Equation 4.

5



YOC CAPTURE EFFICIENCY
Procedure L - YOC Input

1.» INTRODUCTION

1.1 Applicability. This procedure is applicable for determwnwng the input of
volatile organic compounds (VOC). It is intended to be used as a segment in
the development of liquid/gas protocols for determining YOC capture eff1c1ency

(CE) for surface coating and printing operations.

“1.2 Principle. The amount of VOC introduced to the process (L) is the sum

of the products of the weight (W) of each VOC containing liquid (ink, paint,

solvent, etc.) used and its VOC content (V). A sample,of each VOC containing
liquid is analyzed with a flame ionization analyzer (FIA) .to determine V.

1.3 Estimated Measurement Uncertainty. The measurement uncertainties are
estimated for each VOC containing liquid as follows: W = #2.0-percent and
V = £12.0 percent. Based on these numbers, the probable uncertainty for L is

estimated at about #12.2 percent for each VOC containing ligquid.

1.4 Sampling Requirements. A capture efficiency'test shall consist of at
least three sampling runs. The sampling t1me for each run should be at least

8 hours, unless otherwise approved.

1.5 MNotes. Because this procedure is often applied in highly explosive
areas, caution and care should be exercised in choosing appropriate equipment
and installing and using the equipment. Mention of trade names or company
products does not constitute endorsement. All gas concentrations (percent,
ppm) are by volume, unless otherwise noted.

2. APPARATUS AND REAGENTS
2.1 Liquid Weight.

2.1.1 Balances/Digital Scales. To weigh drums of VOC contéining liquids to
within 0.2 1b.

2.1.2 VYolume Keasurement Apparatus (A1ternat1ve) Volume meters, flow
meters, density measurement equipment, etc., as needed to achieve same
accuracy as direct weight measurements. '

2.2 VYOC Content (F]ame Ionization Analyzer Technique). The liquid sample
analysis system is shown in Figures 1 and 2. The following equipment is

required:

2.2.1 Samp?e Collection Can. An appropr1ate1y sized metal can to be used to
collect VOC containing materials. The can must‘be constructed in such a way

that it can be grounded to the coating container.

2.2.2 Needle Yalves. To control gas flow.
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2.2.2 Needle Valves. To control gas flow.
2.2.3 Regulators. For carrier gas and calibration gas cylinders.,

2.2.4 Tubing. Tefloh or stainless steel tubing with diameters and lengths
determined by connection requirements of equipment. The tubing between the
sampie oven outlet and the FIA shall be heated to maintain a temperature of

120 + 5°C.

2.2.5 Atmospheric Vent. A tee and 0- to 0.5-liter/min rotameter placed in
the sampling line: between the carrier gas cylinder and the VOC sample vesse]
to release the excess carrier-gas. A toggle valve placed between the tee and
the rotameter facilitates leak tests of the analysis system. :

2.2.6 Thermometer. Capable of measuring the temperature of the hot water
bath to within 1°C. .

2.2.7 Sample Oven. Heated enclosure, containing calibration gas coi)

heaters, critical orifice, aspirator, and other liquid sample analysis

components, capable of maintaining a temperature of 120 + 5°C.

2.2.8 Gas Coil Heaters. Sufficient lengths of stainless steel or Teflon
tubing to allow zero and calibration gases to be heated to the sample oven
temperature before entering the critical orifice or aspirator.

2.2.9 Water Bath. Capable of heating and maintainﬁng a .sample vessel
temperature of 100 + 5°C. .

2.2.10 Analytical Balance. To measure +0.001 g.

2.2.11 Disposable Syringes. .Z2-cc or 5-cc.

2.2.12 Sample Vessel. Glass, 40-ml septum vial. A separate vessel is needed

for each sample.

2.2.13 Rubber Stopper. Two-hole 'stopper to accommodate 3.2-mm (1/8-in.)
Teflon tubing, appropriately sized to fit the opening of the sample vessel.
The rubber stopper should be wrapped in Teflon tape to provide a tighter seal
and to prevent any reaction of the sample with the rubber stopper.
Alternatively, any leak-free closure fabricated of non-reactive materials an

accommodating the necessary tubing fittings may be used. '

2.2.14 Critical Orifices. Calibrated critical orifices capable of providing
constant flow rates from 50 to 250 ml/min at known pressure drops. Sapphire
orifice assemblies (available from 0'Keefe Controls Company). and glass
capillary tubing have been found to be adequate for this application.

2.2.15 VYacuum Gauge. O0- to 760;mm (0- to 30-in.) Hg U-Tube manometer or
vacuum gauge. ' g . :

¢.2.16 Pressure Gauge. Bourdon gauge capable of measuring the maximum air
pressure at the aspirator inlet (e.g., 100 psig)..
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¢.2.17 Aspirator. A device capable of generating sufficient vacuum at the
sample vessel to create critical flow through the calibrated orifice when
sufficient air pressure is present at the aspirator inlet. The aspirator
must also provide sufficient sample pressure to operate the FIA. The sample
is also mixed with the dilution gas within the aspirator.

2.2.18 Soap Bubble Meter. Of an appropriate size to calibrate the critical
orifices in the system. :

2.2.19 Organic Concentration Analyzer. An FIA with a span value of 1.5 times
the expected concentration as propane; however other span values may be used
if it can be demonstrated that they would provide more accurate measurements.
The system shall be capable of meeting or exceeding the following

specifications:
2.2.19.1 Zero Drift. Less than $3.0 percent of the span value.

2.2.19.2 Calibration Drift. Less than #3.0 percent of span ya]ue;
2.2.19.3 Celibration Error. Lless than +5.0 percent of the calibration gas
value.

¢.2.20 Integrator/Data Acquisition System. An analog or digital device or
computerized data acquisition system used to integrate the FIA response or
compute the average response and record measurement data. The'mwnjmum data
sampling frequency for computing average-or integrated values is one .
measurement value every 5 seconds. The device shall be capable of recording

average values at least once per minute.

2.2.21 Chart Recorder (Optional). A chart recorder or similar device is
recommended to provide a continuous analog display of the measurement results

during the liquid sample analysis.

2.2.22 Calibration and Other Gases. For calibration, fuel, and combustion
air (if required) contained in compressed gas cylinders. A1l calibration
gases shall be traceable to NIST standards and shall be certified by the
manufacturer to :l percent of the tag value. Additionally, the manufacturer
of the cylinder should provide a recommended shelf life for each calibration
9as cylinder over which the concentration does not change more than 12 percent
from the certified value. For calibration gas values not generally available,
alternative methods for preparing calibration gas mixtures, such as dilution -

Systems, may be used with prior approval.

2.2.22.1 Fuel. A 40 percent H,/60 percent He or 40 percent H,/60 percent N,
9as mixture is recommended to avoid an oxygen synergism effect that reportedly

occurs when oxygen concentration varies significantly from 2 mean value.
o N

2.2.22.2 Carrier Gas. High purity air with ]eE&fthan 1 ppm of organic .
material (as propane) or iess than 0.1 percent of ‘the span value, whichever is
greater, ) '
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2.2.22.3 FIA Linearity Calibrztion Gases. Low-, mid-, anc high-range gas
mixture standards with nominal propane concentrations of 20-30, 45'55! and
70-80 percent of the span value in air, respectively. Other calibration
values and other span values may be used if it can be shown that more accurate

measurements would lLie achieved.

2.2.22.4 System Ca]ibrafion Gas. Gas mixture standard containing propane in
¢ir, approximating the undiluted VOC concentration expected for the liquid

samples. ‘

3. DETERHIHATIOH;OF LIQUID INPUT WEIGHT

3.1 Weight Difference. Determine the amount of material introduced to tie
process as the weight difference of the feed material before and after each
sampling run. In determining the total VOC containing liquid usage, account
for: (a) the initial (beginning) VOC containing liquid mixture; (b) any
solvent added during the test run; (c¢) any coating added during the test run;
and (d) any residual VOC containing liquid mixture remaining at the end of the

sample run.

3.1.1 Identify all points where VOC containing liquids are 1ntfodgced to the
process. To obtain an accurate measurement of VOC containing liquids, start
with an empty fountazin (if appliceble). After completing the run, drain the
liquid in the fountain back into the liquid drum (if possible), and weigh the
drum again. Weigh the VOC containing liquids to £0.5 percent of the total
weight (full) or #0.1 percent of the total weight -of VOC containing 11QU1d ,
used during the sample run, whichever is less. If the residual liguid cannot
be returned to the drum, drain the fountain into a preweighed empty drum to

determine the final weight of the liquid.

3.1.2 - If it is not possible to measure a single representative mixture, t?en
weigh the various components separately (e.g., if solvent is added durlng the
sampling run, weigh the solvent before it is added to the m1xture)~ 1t oe
fresh drum of VOC containing liquid is needed during the run, then weigh both

the empty drum and fresh drum.

3.2 Yolume Measurement (Alternative). If direct weight measurements.are_not
feasible, the tester may use volume meters and flow rzte meters (and density

measurements) to determine the weight of liquids -used if it can be
demonstrated that the technique produces results equivalent to the.d1reut
weight measurements. If a single representative mixture cannot be measured,

measure the components separately.

4. DETERMINATIOK OF VOC COWTENT IN INPUT LIQUIDS

4.1 Collection of Liquid Samples.

4.1.1 Collect a 100-m) or larger sample of the VOC containing liquid mixture
at each application location at the beginning Sng-end of each test run. A.
separate sample should be taken of each VOC containing liguid added to the
application mixture during the test run. If 2 fresh drum is needed during the
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sampling run, then obtain a sample from the fresh drum.

4.1.2 When collecting the sample, ground the sample container to the coating
drum. Fill the sample container as close to the rim as possible to minimize

the amount of headspace.

4.1.3 After the sample is collected, seal the contziner so the sample cannot

leak out or evaporate.

4.1.4 Label the container to identify clearly the contents.

4.2 Liquid Sample YOC Content.

4.2.1 Assemble the 1iquid VOC content analysis system as shown in Figure 1.

4.2.2 Permanently identify all of the critical orifices that may'bg usedt
Calibrate each critical orifice under the expected operating conditions (i.e.,
sample vacuum and temperature) against a volume meter as described in

Section 5.3.

4.2.3 Label and tare the sample vessels (including the stoppers and caps) and
the syringes.

4.2.4 Install an empty sample vessel and.perform a leak test of the system.

Close the carrier gas valve and atmospheric vent and evacuate the sample
vessel to 250 mm (10 in.) Hg absolute or less using the aspirator. Close the
toggle valve at the inlet to the aspirator and observe.the vacuum for at least

one minute. If there is any change in the sample pressure, release the-
vacuum, adjust or repair the apparatus as necessary and repeat the leak test.

4.2.5 Perform the analyzer cé]ibration and linearity checks according to the
procedure in Section 5.1. Record the responses to each of the calibration
gases and the back-pressure setting of the FIA. o

4.2.6 Establish the appropriate dilution ratio by adjusting the aspirator air
supply or substituting critical orifices. Operate the aspirator at & vacuum
of at Teast 25 mm (1 in.) Hg greater than the vacuum necessary to achieve
critical flow. Select the dilution ratio so that the maximum response of the

FIA to the sample does not exceed the high-range calibration geas.

4.2.7 Perform system calibration checks at two levels by introducing
compressed gases at the inlet to the sample vessel while the aspirator and
dilution devices are operating. Perform these checks using the carrier gas
(zero concertration) and the system calibration gas. If the response to the
carrier gas exceeds *0.5 percent of span, clean or repair the apparatus and
repeat the check. Adjust the dilution ratio a: necessary to achieve the
correct response to the upscale check, but do not adjust the analyzer
calibration. Record the identification of the orifice, aspirator air.supp1y
pressure, FIA back-pressure, and the responsé%épf;the'FIA to the carrier and

system calibration gases. _ Lt
N

4.2.8 Af-er completing the above checks, inject the system calibration gas
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for approximately 10 minutes. Time the exact duration of the gas injection
Using & stopwatch. Determine the area under the FIA response curve ang
calculate the system response factor based on the sample gas flow rate, gas
concentration, and the duration of the injection as compared to the integrated
response using Equations 2 and 3.

+ 5°C

4.2.9 Verify that the sample oven and sample line temperatures are 120
and that the water bath temperature is 100" t 5°C.

4.2.10 Fill a tared syringe with approximately | g of the VOC containing
liquid and weigh 1t. Transfer the liquid to a tared sample vessel. Plug the
sample vessel to minimize sample loss. Weigh the sample vessel containing the
Tiquid to determine the amount of sample actually received. Also, as a
quality control check, weigh the empty syringe to determine the amount of
material delivered. The two coating sample weights should agree within

$0.02 g. If not, repeat the procedure unti) an acceptable sample is obtained.

4.2.11 Connect the vessel to the analysis system. Adjust the aspirator
supply pressure to the correct value. Open the valve on the carrier gas
supply to the sample vessel and adjust it to provide a slight excess flow to
the atmospheric vent. As soon as the initial response of the FIA begins to
decrease, immerse the sample vessel in the water bath. (Applying heat to the
sample vessel too soon may ceuse the FID response to exceed the calibrated
range of the instrument, and thus invalidate the analysis.)

4.2.12 Continuously measure and record the response of the FIA until a3l of
the volatile material has been evaporated from the sample and the instrument
response has returned to the baseline (i.e., response less than 0.5 percent of
the span value). Observe the aspirator supply pressure, FIA back-pressure,
atmospheric vent, and other system.operating parameters during the run; repezt

the analysis procedure jf any of these parameters deviate from the values
established during the system calibration checks in Section 4.2.7. After each
sample-perform the drift check described in Section 5.2. . If the drift check

results are acceptable, calculate the VOC content of the sample using the
equations in Section 7. Integrate the area under the FIA response curve, or
determine the average concentration response and the duration of sampie

analysis.

5. CALIBRATION AND QUALITY ASSURANCE

5.1 FIA Calibration and Linearity Check. Make necessary adjuétments to the
Allow the FIA to

air and fuel supplies for the FIA . and ignite the burner.

warm up for the period recommended by the manufacturer. Inject a calibration
9as into the measurement system and adjust the. back-pressure regulator to the
value required to achieve the flow rztes specified by the manufacturer.

Inject the zero- and the high-range calibraztion gases and adjust the anzlyzer
celibration to provide the proper responses...Inject the low- and mid-range
gases and record the responses of the measurement system. The calibration and
linearity of the system are acceptable if the responses for all four gases are
within 5 percent of the respective gas values. 1T the performance of the -
system is not acceptable, repair or adjust the system and repezt the Tinearity
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check. Conduct & calibration and )inearity check after assembling the

analysis System and after & major change is made to the system. o '
5.2 Systems Drift Checks. After each sample, repeat the system calibration
checks in Section 4.2.7 before any adjustmenis to the FIA or measurement

system are made. If the zero or calibretion drift exceeds :3 percent cf the
span value, discard the result and repeat the analysis.

‘5.3 .Critical Orifice Calibration.

Each critical orifice must be calibrated at the specific operating
Therefore, assemble all components of the
A stopwatch is also

5.3.1
conditions that it will be used.
liquid sample analysis system as shown in Figure 3.

required.
5.3.2 Turn on the sample oven, sample line, and water bath heaters and allow

the system to reach the proper operating temperature. Adjust the espirator to
a vacuum of 380 mm (15 in.) Hg vacuum. Measure the time required for one soap

bubble to move a known distance and record barometric pressure.

5.3.3 Repeat the calibration procedure at a2 vacuum of 406 mm (16 in.) Ho and
at 25-mm (1-in.) Hg intervals until three consecutive determinations provide

the same flow rate. Calculate the critical flow rate for the orifjce in
ml/min at standard conditions. Record the vacuum necessary to achieve

critical flow.

6. NOMENCLATURE

area under the response curve of the liquid sample, area count.

g
i}

A = area under the response curve of the calibration gas, area count.
Cg = actual concentration of system.cé1ibration gas, ppm propane.

K= 1.830 x 107 g/(m)-ppm).

[ = fotaW VOC cdntent of 1{qu1d input, kg.

M, = mass of 1liquid sample delivered to the sample vessel, g.

Qq = flow rate tﬁrough critical orifice; ml/min.

RF = liquid analysis system response factor, g/arez count.

€, = total gas.injection time for system calibrztion gas during
integrator cazlibration, min. : E
Vey = final vOC fraction of VOC contain%ﬁgA1iquid-j.
: T

V), = initial VOC fraction of VOC containing.liquid j.
Y. = VOC fraction of VOC containing liquid j added during the run.
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7.
7.1

7.2

V.= VOC fraction of liquid sample. _ :
We; = weight of VOC containing liquid j remzining &t end of the run,
W,; = weight of VOC containing liquid j at beginning of the run, kg.
W.; = weight of VOC containing liquid j added curing the run, kg.

CALCULATIONS

Total YOC Content of the Input VOC Containing Liquid.
.D
L=fv.w.- Ve W, ﬁvm.ﬂ

IFTREE P

Liquid Sample Analysis System Response Factor for Systems Using

Integrators, Grams/Area Counts.

7.3

s q 6 K
RF = ——ov—
Ay

YO0C Content of the Liquid Sample.
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YOC CAPTURE EFFICIENCY
Procedure T - Criteria for and Verification of a Permanent
or Temporary Total Enclosure

1. INTRODUCTION

1.1 Applicability. This procedure is used to determine whether a permanert
or temporary enclosure meets the criteria of a total enclosure.

1.2 Principle. An enclosure is evaluated against a set of criteria. If the
criteria are met and if all the exhaust gases are ducted to a control device,
then the-volatile organic compounds (VOC) capture efficiency (CE) is assumed
to be 100 percent and CE need not be measured. However, if part of the
exhaust gas stream is not ducted to a control device, CE must be determined.

2. DEFINITIONS

2.1 Natural Draft Opening (NDO) -- Any permanent openwng in the enclosure
that remains open during operation of the facility and is not connected to -2

duct in which a fan is installed.

2.2 Permanent Total Enclosure (PTE) -- A permanently installed enclosure that
completely surrounds a source of emissions such that all VOC emissions are
captured &nd contained for discharge through a control device.

2.3 Temporary Total Enclosure (TTE) -- A temporarily installed enclosure that
completely surrounds a source of emissions such that all VOC emissions are
captured and contained for discharge through ducts that allow for the accurate

measurement of VOC rates.

3. CRITERIA OF A TEMPOPARY TOTAL ENCLOSURE

3.1 Any NDO shall be at least 4 equivalent opening d1ameters from each vVOC
-emitting point.

3.2 Any exhaust point from the enclosure shall be at least 4 equ1va1ent duct
or hood diameters from each NDO. ' :

3.3 The total area of a]] NDOs shall not exceed 5 percent of the surface
area of the enclosure’s four walls, f]oor and ceiling.

3.4 The average facial velocity (FV) of air,¢hrdugh all NDC’s shall be‘at
least 3,600 m/hr (200 fpm). The direction ofvair through 211 NDO’s shail be

into the enclosure. 2

by

3.5 A1l access doors and windows whose areas are not included in Section 3.3
and are not included in the calculation in Section 3.4 shall be closed during

routine operation of the process.



4. CRITERIA OF A PERMANENT TOTAL EK:LOSURE

4.1 Same as Section; 3.1 and 3.3 - 3.5.

4.2 A1l VOC emissions must be captured and contained for discharge through 3
control device.

5. 'PROCEDURE

5.1 Determine the equivalent diameters of the NDO’s and determine the
distances from each VOC emitting point to all NDO's. "Determine the equivalent
diameter of each exhaust duct or hood and its distance to all NDO'’s.

Calculate the distances in terms of equivalent diameters. The number of

equivalent diameters shal) be at least 4.

z Measure the total area (A,) of the enclosure and the total area (A,) of
1 NDO’s of the enclosure. Calculate the NDO to enclosure area ratio (NEAR)

5.
al
as follows:

NEAR = A/ A,
The NEAR must be <0.05.

5.3 Measure the vo]umetr1c flow rate, corrected to standard conditions,

of each gas stream exiting the enclosure through an exhaust duct or hood using
EPA Method 2. In some cases (e.g., when the building is the enclosure), it
may be necessary to measure the vo]umetrwc flow rate, corrected to standard
conditions, of each gas stream entering the enc]osure through a forced makeup

air duct us1ng Method 2. Calculate FV using the following equation:
= [Qo - Q]]/ AN
where:

Qo = the sum of the volumetric flow from all gas streams ex1t1ng the
enc]osure through an exhaust duct or hood.

Q, = the sum of the volumetric flow from all gas stream; into thg
enclosure through a forced makeup air.duct; zero, if there is
no forced makeup air into the enclosure.

Ay = total aree of 211 NDO’s ‘in enclosure.

The FVY sha]T be at 1east 3,600 m/hr (200 fpm).

5.4 Yerify that the direction of air flow tnrouoh 211 NDO’s is inward. \Use

streamers, smoke tubes, tracer gases, etc. Strgps of p]astwc wrapping film
have been found to be effective. Monitor the d?Tect1on of ajr flow at
intervals of at least 10 minutes for at least 1 hour
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6. QUALITY ASSURANCE

6.1 The success of this protocel lies in designing the TTE to simulate the
conditions that exist without the TTE, i.e., the effect of the TTE on the
normal flow patterns around the affected facility or the amount of fugitive
YOC emissions should be minimal. The TTE must enclose the application
stations, coating reservoirs, and all areas from the application station to

- the oven. The oven does not have to be enclosed if it is under negative

pressure. The NDO's of the temporary enclosure and a fugitive exhaust fan
must be properly sized and placed.

6.2, Estimate the ventilation rate of the TTE that best simulates the
conditions that exist without the TTE, i.e., the effect of the TTE on the
normal flow patterns around the affected facility or the amount of fugitive
VOC emissions should be minimal. Figure 1 may be used as an aid. Measure the
concentration (C.) and flow rate (Q.) of the captured gas stream, specify a
safe concentration (C;) for the fugitive gas stream, estimate the CE, and then
use the plot in Figure 1 to determine ‘the volumetric flowrate.of the fugitive
gas stream (Q;). A fugitive VOC emission exhaust fan that has a variable flow

control is desirable. g

6.2.1 Monitor the concentration of VOC into the capture device without the
TTE. To minimize the effect of temporal variation on the captured emissions,
the baseline measurement should be made over as long a time period as
practical. However, the process conditions must-be the same for the
measurement in Section 6.2.3 as they are for this baseline measurement. This
may require short measuring times for this quality control check before and

after the.construction of ‘the TTE.

6.2.2 After the TTE is constructed, monitor the VOC concentration inside the
TTE. This concentration shall not continue to. increase and must not exceed
the safe level according to OSHA requirements for permissible exposure limits.
An increase in VOC concentration indicates poor TTE design or poor capture

efficiency.

6.2.3 Monitor the concentration of VOC into the capture device with the TTE.
To Timit the effect of the TTE on the process, the VOC concentration with and
without the TTE must be within 10 percent. If the measurements do not agree,
adjust the ventilation rate from the TTE until they agree within 10 percent.
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) - ‘4 For Routing To Other Than The Addresses
;3\ . “7-‘--__:- _(’%\\ To Locaton
g - i 1_'\] o Location
% \1'{‘ ) @',A‘Z/Q ' ) T Location
NI State of Flonda
From: Dete:

sl
e o ner®” DEPARTMENT OF ENVIRONMENTAL REGULATION

Interoffice ‘Memorandum

TO: File: R. R. Donnelley & Sons Company
AC 64-188871 .

FROM: Bruce Mitchell @E
DATE: January 24, 1991

SUBJ: Calculations

©Q,

A. Destruction Efficiency of 85% - Afterburner

VOC Input (1bs/hr) 'Capture % Emission Rate (1bs/hr)
o Ink VOCs 319.2 80 12.8
0 Alcohol Sub. 32.8 S0 1.5
o Cleaning VOC 2.7 37.5 0.05

Total: 14.35



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

Lawton Chiles, Governor Carol M. Browner, Secretary

STATE OF FLORIDA
DEPARTMENT OF ENVIRONMENTAL REGULATION
NOTICE OF PERMIT

Mr. Carl W. Zielke

V.P. & Division Director

R. R. Donnelley & Sons Company
3100 S. Ridgewood Ave.

South Daytona, Florida 32119-3548

March 18, 1991

Enclosed 1s construction permit AC 64-188871 for three new
heatset web offset presses (Nos. SDM-001, 001 & 003), with dryers
and enclosures, and a by-products pneumatic paper conveying
system, with cyclones (3) and baghouse control systems (closed
loop) . The new presses will share a TEC Systems, Inc. KATEC
thermal afterburner system.

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 Appeals. 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

m)M

Cc. H. Fancy, “P7E.
Chief
Bureau of Air Regulation

Copy furnished to:
C. Collins, Central District

T. W. Davis, P.E., ES&E
M. Horne, RRD&S

Recycled o’y Paper
L;‘



 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 buisness on _ ﬁb-'léb"éq;

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

oWle@ged
' O-12-9|

Clerk Date




Final Determination

R. R. Donnelley & Sons Company
Broward County
South Daytona, Florida

Construction Permit
AC 64-188871

Department of Environmental Regulation
Division of Air Resources Management
Bureau of Air Regulation

March 8, 1991



Final Determination
R. R. Donnelley & Sons Company

The Technical Evaluation and Preliminary Determination for
the permit to construct/install three new heatset web
offset presses (Nos. SDM-001, 002 & 003), with dryers and
enclosures, and a by-products pneumatic paper conveying
. system, with cyclones (3) and baghouse control systems,
was distributed on February 2, 1990. The Notice of Intent
to Issue was published in The News-Journal of Daytona
Beach on February 14, 1991. Copies of the evaluation were
available for public inspection at the Department’s
Central District office and Bureau of Air Regulation
office.

Comments were received during the Public Notice period on
the Department’s Intent to Issue the permits from Mr. Mark
A. Horne in a letter received via FAX on February 14,
1991. The Department will respond to each comment in the’
order presented, but will not restate the comment.
1. Specific Condition No. A.2.

Response: None required.
2. Specific Condition No. A.3.

Response: As 1long as the facility is wusing high
molecular weight alcohol substitutes, the Department
accepts the request and the initial and annual
capture efficiency demonstrations will not be:
required. When and if the facility desires to revert
to wusing IPA or similar organic solvents, an initial
and subsequent capture efficiency demonstrations will
be required in accordance with the proposed Specific
Condition. Therefore, the following will be added to
the Specific Condition:

New and an addition: However, the requirements of
this condition are not applicable as long as high
molecular weight alcohol substitutes are being used.

3. Specific Condition No.A.4.
Response: This request 1is denied. However, the

process to have the request evaluated for
consideration and approval 1is described in F.A.C.

Rule 17-2.700(3), Exceptions and Approval of -

Alternate Procedures and Reguirements.



Specific Conditions No.A.S5.
Response: See response to No. 3 above.

Spedific Conditions Nos. B.1l. and B.2.

Response: The request is acceptable since the
baghouse control system is a closed loop system.
However, since the '"excess emission" standard,
"circumvention"” standard, and the "plant

operation-problems" standard are already applicable
and imposed in the proposed Specific Condition C.4.
then the entire proposed Section B of the Specific
Conditions will be deleted. Consequently and for
continuity, proposed Section "C. General will be
labeled "B. General" of the Specific Conditions.

Attachments to be Incorporated:

6.

The

Mr. Mark A. Horne?s letter without attachments
received February 14, 1991, via FAX.

Mr. Mark A. Horne’s letter with attachments received
February 15, 1991.

final action of the Department will be to issue the

construction permit, No. AC 64-188871, as drafted and with
- the above revisions and changes incorporated.



Che Inknzibt ﬁrtss
RRDONNELLEY & SONS COMPANY

SOUTH DAYTONA MANUFACTURING DIVISION
3100 SOUTH RIDGEWOOD AVENUE
SOUTH DAYTONA, FLORIDA 32119

904-322-2300

CARL ZIELKE

VICE PRESIDENT
DIVISION DIRECTOR

C. H. Fancy P.E. DEH_£
Chief -
Bureau of Air Regulation

2600 Blair Stone Rd.

Tallahassee, Florida 32399-2400

Dear Mr. Fancy:
Per the reguirement contained in your letter of 2/7/91, R. R.
Donnelley & Sons Co. has had published the Notice of Intent to Issue

Permit in the Daytona Beach News Journal. Attached is proof of this
publication.

Our DER File No. is AC64-188871.
Sincerely,

Lol 4 Jutd,

Carl W. Zielke
Vice President & Div. Director

Attach.
cc: M. Horne
CWZ:jv
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Clean out those closets: Make y¢

ou open the door and — Oh,

no! Look out! — objects of
, every imaginable color,
size, shape, function and vintage
tumble out on top of you.

Is that an accurate description of
what happens when vou look into
vour front hall closet” Does vour
gzarage look like a Superfund dump
site?

» You don't have 1o be a pack rat
to have a house or apartment
trammed with stufl that has out.
grown its usefulness. The problem
is that the piles eveniually reach
critical mass, you have & melt-
down, and you chuck perfectly us-
able things into a dumpster to

further overload our straining
Japdfill system.
. Apply the “three Rs" to your

househo}d. No, not Reduce, Reuse
‘and Recycle. ] mean Reconnoiter,
Reconsider and Redistribute. If you
do this before vou have reached
"overload, you will be more likely
-t0. have the patience to find good
‘homes for th.mgs vou ho longer
‘use.

‘The first step is to take invento-
.n'
Let's start with the fun smufl
bicycles
gomg begging? Bikes Not Bombs is
.2 program run by the Instirute for
’h-ansponanon and Development

Household
Environmentalist

Susan McGrath

Policy, with 30 chapiers through-
out the U.S. The instirute collects
bicycles and sends them to Nicara-
gua. The bicycles may be old, but
they must be repairable. Call (301)
589-1810 to find a chapter near you.

Tennis raquets? The United
States Tennis Assoctiation collects
unwanted ones and distributes
them to schools and community
programs that can't afford 1o be
picky. Call them at (800) 223-0456 t0
find out abpur getting & raquet co;-
lection box. You can set this up at
your club, school, church,-etc.

Ski equipment? Call .around to
ski retailers to find one who pard.
cipates in the Deduct-a-Ski cam-
peign. They'll take you.r used

‘and even shrubs. Call orasend a

equipment, give it 10 the Special !
Qlympics or Ski for Light, and give }
vou & tax deduction. If vou cant!
finé & partcipating retaiier, give
your skis — and any other sports
equipment going begging — 10 a
schoo) or community center. While
vou're at it, throw in that old saxc.
phone that has been languishing in ;
the 10p of your closet.

Has dear old Bowser gone 10 his
great reward? Many pet shelters
can use pet carriers, leashes, col-
lars, dishes, litter boxes, bags of;
food and litter, pet toys, brushes,
pet vilamins and so on. They can !
also use old' towels, sheets and '
blankets -10c ragged to be of use}
elsewhere. Anc¢ don't forget dog-
training books. Call the Humane
Socjety or other pet shelters near-
by.

Given up gardening? Many cities
have low.income community gar-
dening- programs. These can use :
not only gardening supplies, tools
and books, but also scraps -of Jum.
ber, stain, paint, fencing, wheelbar-
rows, hosec, top sol, high-grade fill

S AL

post card to.Jefl Myers, American
Community: Gardening Associa-
tion, 325 Walnut St., Philadelphiz,
Pa. 19106, (215) 6258280, 10 find &
ETOUp near you. T H
Do vou have old eveglasses ‘and -
sunglasses in -every drawer? The;

R, e At s S

LEGAL ADVERATISEMENT
STATE OF FLORIDA
MENT OF

»
g
"
»

FNV O 'ME L REGULATION
NOTXCE OF L\'TE!\'T TO ISSUE
e Department of Enwvironmental
ﬂeru.lnnon hereby gives nouce of iis
intent 10 issue a permit 10 R. R. Don-
nelley & Sons Co., 3100 _S. Ridgewood
Ave., South Daytiona, Fionds 32,19-
1o construciiinstall three ne
resses (Nos. SDM-
001, 002 & 0O3). wath dryers and encio-
wures, and a by-products pneumatc
paper conveying system, with
cyclones and baghouse com:rol Evs-
tems. The new presses C
Svetems, . Inc. KATEC mcrma}
alterburner system. A deierminauc
of Best Avallable Contro! Techno)ozv
(BACT) was not required. The Depari-
mpent is issuing this Intent 10 lssue for
tne reasons siated in the Techni .
Pre Deter-

Evajustion and_ lirninary
minagon.

.+ A person whose subsiantia) inter-
ests are afected by the Department's
pProposec permllung deccisior. ma)
pebtion for an administrauve pro-
ceeding (hearing) 1n accordance with
Secthon 120.57, Florida Statutes. Tne
penuon must contain the
sct forth below and must

unsel . Departmen: gt
Blair Slone Road, Tallahassee, Flonds
3?39‘\-2000 within fourteen ()¢) davs
of publicarion of this notice. Ped-
toner shall meail a cop¥ of the petiton
10 Lne spplicant at e adgdress indj-’
caled above al the time of filing. Fail-
ure 10 file 2 pedtion within this tme
peniod shall construte a waiver of
any

apon ‘(hearing) unaer S.cnon 12087, -
Fiorida Srmanuies. ;
r The .Petinon nba.n co| mz fol-
information:« -
he Dame. Audmss'
eac!

-udresx " the

name u:d
eparunent Permit File Numbef and
e counrty in which the proyect 13 pro-

. (b} A saternent of how and when
each petitioner received notice of the
Depuru-nem s nmon or propolad

-u:uun s

luxemen' of how each peth
interesis are-
afecied by l.he Depunment ¢ acuon or
act
) A lulemem of the material xncu !
d.lrpmed by Pettoner, if any
(e) A.statement of {acts wmc:rd. .
ﬁone;) eonxendlrwnmm reve or
b cadon O the De AITmMEnt's
‘Bcuon or proposed s ®
) A statermnent cr wmch rules or

=€) A

‘ment

‘a heanng under

-.nd lele— "

.slatutes petiioner coniends require

of the
proposed

or modiNcation
action or

reversa)
parunent's
action: and

(g) A siaternent of the reljef souzht
by petitioner, siating precisely the
action pebuoner wanus the Deparn-

10 take WwWith respect to the
Department's action or proposd
&acuorn.

1! 8 petition is flled. the admimiswra-
tive heanng process 1s designed 10
formulale AZENCY acuon. Accordingly.

e Department’s final acoon may be
mnerem from the positon taken by it
in this Notsce. Persons whose substan-
val interests will be afy 3
docision of -the Deparument

regard to the applicatior. have. Lne
night to petition 10 become a party t
the proceeding. The petnon must con-

form 10 the uirements specife
above and be (recejved) wathun 14
gaayvs_of publicarion of this notice in

apove the Depariment,
Failure to peution withun the allowecd
time {rame constitules a waver of
any nghl such Person has 10 reqQuest
Sector. 120.57. F.S.,
anc to pamc:pne as & party to this
P Any subsequen! interven-
uvon wﬂ) on)\' be at the approval of the
presiding officer upon mouon fled

pursuant to Rule 28-5207, F. A

The applicabon is nva_u,b)e lor pub—
lic inspection cunng business hours.
8:00 a.m. to 5:00 p.m.. Monday through
Friday, except legal hcudays at:
Department of .
Environmental Regulation
Buresu ol A1~ Re
2600 Blair Stone

allahassee, Florida 32399-2400

Department of . .
Environmental .Ragu.lnqon . -
ct

Cen:nu :
Bivd.:- Su.h:m
Or)mﬂo Florids-32603-3787
Any N -may senc n-nuen com™*
mem.s on the proposed action 1o Mc
Dc

matied within 14 devs of u,g publica-"
non of this novice will be considered
Ar the Department’s Qina] .deteroun-
avor,, s

Legai 354. Feb. 14, 1091 2 x",‘ :

b LEGAL -ADVERTIEEMENT -7-

- DESTINATION DAYTONA! Tour ancd

Travel Commitiee. Meetng “will be
held February 18. 1991 at 300 p.m. in
the Chamber. Conference Room. 126~
East Ornnge Avenue, Daviona .Bonch.,

'Fnonos 32114,

yubl:: 35 invited to ancnd_
396. Febh. 14, 189) B




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

Lawton Chiles, Governor ) Carol M: Browner, Secreury
PERMITTEE: Permit Number: AC 64-138871
R. R. Donnelley & Sons Company Expiration Date: April 30, 1992
3100 8. Ridgewood Avenue County: Broward

South Daytona, Florida 32119-3548 Latitude/Longitude: 29°09’'00"N
' ' 80°59715'"W
Project: Construction of Presses
Nos. 8DM-001, 002 & 003, and a
By-Products Pneumatic Paper
Conveying System

This permit is issued under the provisions of Chapter 403, Florida
Statutes, Florida Administrative Code (F.A.C.) Chapters 17-2 and

- 17-4, and 40 CFR (July, 1989 version). 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 three new presses (Nos. SDM-001, 002 & 003),
with dryers and enclosures, and an associated and shared TEC
Systems, Inc. KATEC thermal afterburner; also, the minimum VOC

capture (dryer enclosures, etc.) efficiencies are 80% (ink VOCs),
. 90%  (alcohol substitute) and 37.5% (cleaning solvent), and
- destruction (afterburner) efficiency 1is 95.0%. The project also

includes the construction of a by-products pneumatic paper conveying
system, with associated cyclones (3) and baghouse control systems.
The VOC content of the inks will be 38% or less by weight. The
project will occur at the applicant’s existing facility. The UTM
coordinates are Zone 17, 500.4 km East and 3224.6 km North.

The Source Industrial Code is:

o 2752 . Lithographic Commercial Printing Facility
The Source Classification Code is:

o0 4-05-004-11 Lithographic Tons Solvent in Ink

The ‘sources shall be constructed in accordance  with the permit
application, plans, documents, amendments and drawings, except as
otherwise noted in the General and Specific Conditions.
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PERMITTEE: Permit Number: AC 64-188871
R. R. Donnelley & Sons Co. Expiration Date: April 30, 1992

Attachments are listed below:

1. Application to Construct Air Pollution Sources, DER Form

- 17-1.202(1) received November 2, 1990. _

2. Mr. Mark Horne’s letter with enclosures received December 7,
1990. .

3. Mr. Bruce P. Miller’s letter with enclosure ("Guidelines for
Developing a State Protocol for the Measurement of Capture

: Efficiency) dated May 15, 1990.

4. Interoffice Memorandum dated January 28, 1991, from Mr. Bruce
Mitchell.

5. Technical Evaluation and Preliminary Determination dated
February 7, 1991.

6. Mr. Mark A. Horne’s letter without attachments received February

14, 1991.
7. Mr. Mark A. Horne’s letter with attachments received February
15, 1991. : :

GENERAL CONDITIONS:

1. The terms, conditions, requirements,  limitations, and
restrictions set forth in this permit are "Permit Conditions" and
are binding and enforceable pursuant to Sections 403.161, 403.727,
or 403.859 through 403.861, Florida. Statutes. The permittee is
placed on . notice that the Department will review this permit
periodically and may initiate -enforcement action for any violation
of these conditions. '

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. Neither 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 1is not 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 1land 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 leasehold interests have
been obtained from the State. Only the Trustees of the Internal
Improvement Trust Fund may express State opinion as to title.
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PERMITTEE: Permit Number: AC 64-188871
R. R. Donnelley & Sons Co. Expiration Date: April 30, 1992

5. This permit does not relieve the permittee from 1liability for
harm or injury to human health or welfare, animal, or plant life, or
property caused by the construction or operation of this permitted
source, or from penalties therefore; nor does it allow the permittee
to cause pollution in contravention of Florida Statutes and
Department rules, unless specifically authorized by an order from
the Department. ‘

6. The permittee shall 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 and at a
reasonable time, access to the premises, where the permitted
activity is located or conducted to:

" a. Have access to and copy any records that must be kept under
the conditions of the permit; :

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

c. Sample or monitor 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 comply with any condition or limitation specified in
this permit, the permittee shall immediately provide the Department
with the following information: . -

a. a description of and cause of non-compliance; and
b. the period of noncompliance, including 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.

Page 3 of 7



PERMITTEE: Permit Number: AC 64-188871
R. R. Donnelley & Sons Co. Expiration Date: April 30,. 1992
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 for revocation of this permit.

S. 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 involving the permitted source
arising under the Florida Statutes or Department rules, except where
such use is proscribed by Sections 403.73 and 403.111, Florida
Statutes. Such evidence shall only be used to the extent it is
consistent with the Florida Rules of Civil Procedure and appropriate
evidentiary rules.

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 17-4.120 and
17-30.300, F.A.C., 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 or a copy thereof shall be kept at the work site of
the permitted activity. ’ '

13. The pérmittee shall comply with the'following:

a. Upon " request, the permittee shall furnish all records and
plans reguired under Department rules. During enforcement
actions, the retention period for all records will be
extended automatically unless otherwise stipulated by the
Department.

b. The permittee shall hold 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) required by ' the
permit, copies of all reports required by this permit, and
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PERMITTEE: ‘ Permit Number: AC 64-188871
-R. R. Donnelley & Sons Co. Expiration Date: April 30, 1992

GENERAL CONDITIONS:

records of all data wused to complete the application for
this permit. These materials shall be retained at least
three years from the date of the sample, measurement,
report, or application wunless otherwise specified by
Department rule.

c. Records of mohitoring information 'shall include:

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

- the person responsible for performing the sampling or
measurements;

- the dates analyses were performed;

- the person responsible for performing the analyses;
- the analytical techniques or methods used; and

- the results of such analyses.

14. When requested by the Department, the permittee shall within a
reasonable time furnish any information required by 1law 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 corrected promptly.

SPECIFIC CONDITIONS:

‘A. - SDM-001, 002 & 003: Presses

1. Continuous operation is permitted (i.e., 8760 hrs/yr).

2. Total VOC emissions from presses Nos. SDM-001, 002 & 003, shall
not exceed 19.35 1lbs/hr (84.8 TPY), which 1is based on minimum
capture (dryer enclosures, etc.) efficiencies of 80% (inks), 90%
(alcohol substitute) and 37.5% (cleaning solvent), and destruction
(afterburner) efficiency of 95.0% pursuant to F.A.C.  Rule
17-2.620(1) . Total allowable VOC emissions from the KATEC thermal
afterburner shall not exceed 14.35 lbs/hr (62.9 TPY).

3. The initial and annual demonstration of the capture efficiency
of each dryer enclosure shall be conducted using the U.S. EPA’s
"Guidelines for Developing a State Protocol for the Measurement of
Capture Efficiency" (attached). The permittee shall notify the
Department’s Central District in writing of the protocol that will
be wused for the capture ‘efficiency demonstration at least 60
days prior to compliance testing. However, the regquirements of this
condition are not applicable as 1long as high molecular weight
alcohol substitutes are being used.
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PERMITTEE: Permit Number: AC 64-188871
R. R. Donnelley & Sons Co. Expiration Date: April 30, 1992

4. Initial and annual compliance tests for the actual destruction
efficiency (comparison of the. inlet and outlet concentrations) of
the KATEC thermal afterburner shall be conducted using EPA Method
25A, pursuant to F.A.C. Rule 17-2.700 and 40 CFR 60, Appendix A
(July, 1989 version). Other test methods may be used as 1long as
prior Department approval has been granted in writing.

5. The KATEC thermal afterburner is subject to the visible
emissions standard of ‘"less than 20% opacity" pursuant to F.A.C.
Rule 17-2.610(2). Initial and annual compliance tests shall be

conducted using EPA Method 9 pursuant to F.A.C. Rule 17-2.700 and 40
CFR 60, Appendix A (July, 1989 version).

B. General

1. The Department’s Central District shall be notified in writing
at least 15 days prior to conducting compliance tests pursuant to
F.A.C. Rule 17-2.700(2).

2. Test reports shall be submitted to the Department’s Central
District no later than 45 days after the 1last sampling run of each
test is completed pursuant to F.A.C. Rule 17-2.700(7).

3. This project is subject to all applicable provisions of F.A.C.
Chapters 17-2 and 17-4 and 40 CFR (July, 1989 version).

4. The sources are 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. : ' :

5. Objectionable odors shall not be allowed off plant property
pursuant to F.A.C. Rule 17-2.620(2).

6. The permittee, for good cause, may request that this
construction permit be extended. Such a request shall be submitted
to the Department’s Bureau of Air Regulation prior to 60 days before
the expiration of the permit (F.A.C. Rule 17-4.090).
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PERMITTEE: S Permit Number: AC 64-188871
R. R. Donnelley & Bons Co. Expiration Date: April 30, 1992

7. An application for an operation permit must be submitted to the
Department’s Central District office at least 90 days prior to the
expiration date of this construction permit. To properly apply for
an operation permit, the applicant shall submit the appropriate.
application form, fee, 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. Rules 17-4.055 and 17-4.220).

. < th
Issued this /5* day
of Tlareh , 1991

STATE OF FLORIDA DEPARTMENT
OF ENVIRONMENTAL REGULATION

e o)

EVYE SMALLWOOD, P.E., Jirector
DlVlSlon of Air Resources
Management
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