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STAKEHOLDERS ROUND TABLE
PAPER AND OTHER WEB COATING

MEETING AGENDA?®
THURSDAY, AUGUST 5, 1999
10:00 a.m. - 3:00 p.m. EDT
EPA Environmental Resour ce Center --Classroom #1
Corner of Highway 54 and Alexander Drive, Research Triangle Park, NC
Call-in: 919-541-4485°
I ntroductions and Obj ectives of M eeting--Dan Brown, USEPA
Proposed MACT Floor--Dan Brown, USEPA, and Donna L ee Jones, EC/R , Inc.
Draft BID Chapters--Donna L ee Jones, EC/R, Inc.
LUNCH BREAK - 1 HOUR (Cafeteriais Available in the Building)

Economic AnalysisUpdate -- Larry Sorrels, USEPA
& Small Business Impacts

Schedule

Questions/Open

Additional information regarding the stakeholder meeting will be available prior to August 5,
1999 on the EPA Coating Homepage: http://www.epa.gov/ttn/uatw/coat/coat.html

a)
b)

Please RSV P to Jeff Harris, EC/R, Inc., at 919/484-0222 (ext. 311).
Phone participants should not call in early (thiswill block out al others) and should also
RSVP.
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MEETING AGENDA

= |ntroductions and Objectives of Meeting
= Proposed MACT Floor

= Draft BID Chapters

= Lunch Break (1 hour)

= Economic Analysis Update and Small
Business Impacts

= Schedule
= Questions/Open
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Proposed MACT Floor

= Data Collection Efforts

— Data from 268 facilities representing the
POWC industry

— 210 expected to affected by the rule
e major sources (including potential to emit)
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Proposed MACT Floor

= Unit Operations with HAP Emissions
— Coating operations: web coating
application and drying on coating line(s).
— Mixing operations: mixing and blending of
coatings prior to application.

— Cleaning operations: cleaning of coating
lines and associated equipment.

— Storage operations: storage of solvent,
coating and coated products.
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Proposed MACT Floor

= Data Results: Coating Operations

— Coating operations accounted for 81% of
total HAP emissions.

— The Maximum Achievable Control
Technology (MACT) for coating operations
IS based on the capture and
control/recovery of HAP emissions.

— Best controlled facilities were ranked In
order of overall control efficiency (OCE)
(capture * control) to establish MACT floor.
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Proposed MACT Floor

= Data Results: Other Unit Operations

— Best controlled facilities by OCE for coating
operations were examined for HAP
emission and control from other unit
operations.

— Analysis revealed few data to support a
MACT floor for mixing, cleaning and
storage operations.
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Proposed MACT Floor

= MACT Floor Analysis for Coating
Operations

= MACT Floor Equivalent to Best
Controlled Sources (top 12% or top 5)

= Evaluating OCE at Best Controlled
Sources
- Data quality
e capture device performance
e control device performance
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Proposed MACT Floor

= |ssues with Reported Capture Device
Efficiency
— Facilities reported 100% capture with a
PTE but did not meet criteria of EPA

Method 204 and often had conflicting data
suggesting 100% capture not achieved.

— Faclilities conducting material balance
calculations with solvent recovery indicate
not all HAP Is emitted due to retention of
solvent in the web.
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Proposed MACT Floor

= |ssues with Reported Control Device
Efficiency

— Facillities reported high control efficiencies
which were often based on performance
testing that may not reflect achievable
emission reductions under normal
operating conditions.

e short averaging times

e test conditions unknown but expected to
be a maximum loading rate



v

Proposed MACT Floor

— Capture technology reported by best
controlled sources included enclosures and
hoods.

— Control technology reported by best
controlled sources included thermal
oxidation and carbon adsorption.

— OCE for thermal incineration generally
based on test data

— OCE for solvent recovery generally based
actual measurement and mass-balance



v

Proposed MACT Floor

= OCE Based on Mass Balance
Considered to be More Robust
Measure of MACT

- Uncertainties with test conditions and
reported results for both capture and
control versus actual measurement of OCE
achieved with material balance
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Proposed MACT Floor

= Twenty facilities reported OCE based
on material balance calculations

= OCE ranged from less than 20% to
greater than 98%

= The OCE for the top five facilities
ranges from 93 to 98% with a mode of
95%
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Proposed MACT Floor

» Staff recommendation:

= MACT for Existing Coating Operations:
95% OCE

= MACT for New Coating Operations:
still under investigation, best controlled
source has been contacted to supply
additional data to aid in determining if
high OCE Is a result of particular
process or design of control technology.
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Proposed MACT Floor

= Pollution Prevention Alternative:
0.2 kg HAP/kg Coating Solids Applied

= Next Steps:
- Final determination on new source MACT

- Preamble and proposed regulation to EPA
work group

— Preamble and proposed regulation
published Iin Federal Register
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BID CHAPTERS

= See BID Chapter Handout
= Chapter 1: Introduction
= Chapter 2: Industry Profile

= Chapter 3: Emission Control Techniques
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BID CHAPTERS (continued)

= Chapter 4. Model Plants

= Chapter 5. Environmental and Energy
Impacts of Control Options

= Chapter 6: Costs
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LUNCH BREAK -1 HOUR
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ECONOMIC ANALYSIS UPDATE
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SCHEDULE

= Preamble and Proposed Rule in Federal
Register March 2000

= 60 Day Public Comment Period

= Response to Comments and Final Rule
November 2000
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QUESTIONS/OPEN
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EPA WEB SITE HOME PAGE

= Coating MACT Web Sites:
- www.epa.gov/ttn/uatw/coat/coat.html

= For Small entities:
- www.epa.gov/ttn/uatw/coat/smbizpg.html

= For Map/Directions to EPA, and Local
Lodging and Restaurants:
- Wwww.epa.gov/ttn/uatw/coat/coord_issues.html
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Chapter 2 - The Paper and Other Web Coating | ndustry

C

Table 2-1 shows the types of coating applicators used by respondents of the POWC
Survey. Thetable lists the percentage of survey respondents using each application
method.

Table 2-2 lists the 18 SIC Codes of the Paper and Other Web Coating Industry, with a brief
description of each one.

Table 2-3 lists the primary products of the pressure-sensitive tapes and labels survey
respondents, showing the percentage of respondents who listed each one as their primary
product.

Table 2-4 shows the types of coating applicators used by survey respondentsin the
pressure-sensitive tapes and labels industry segment. The table lists the percentage of
survey respondents using each application method.

Table 2-5. Shows the types of coating applicators used by survey respondentsin the
flexible vinyl film industry segment. The table lists the percentage of survey respondents
using each application method.

Table 2-6 shows the types of coating applicators used by survey respondentsin the
photographic film industry segment. The table lists the percentage of survey respondents
using each application method.

Table 2-7 shows the types of coating applicators used by survey respondentsin the
decorative industrial laminates industry segment. The table lists the percentage of survey
respondents using each application method.

Table 2-8 shows 1996 TRI data for facilitiesin the SIC codes which make up the
miscellaneous POWC industry segment. Data shown include number of facilities listed by
TRI for the designated SIC codes, percent of miscellaneous POWC industry segment TRI
facilities represented by each SIC, TRI emissions for each SIC, percent of miscellaneous
POWC industry segment TRI emissions represented by each SIC, and per facility
emissions.



Tabl e 2-1.

Types of Coating Applicators Used by

Respondents of the POAC Survey

Appl i cati on Met hod

Per cent age of
Application Stations

G avure 32
Rol |, Reverse Rol | 20
Slot De 10
Kni fe 9
FI exogr aphy 8
Mayer Rod 7
Dip 5
Ext rusi on/ cal enderi ng 3
Rotary Screen 3
Printing 2
FI ow 1
Tot al 100




Tabl e 2-2. The 18 SIC Codes of the Paper
and O her Wb Coating | ndustry

SI C Code Descri ption

2653 Corrugated and solid fiber boxes

2657 Fol di ng paper board boxes, including sanitary

2671 Packagi ng paper and plastics film coated and
| am nat ed

2672 Coated and | ani nat ed paper, not el sewhere
classified

2673 Plastics, foil, and coated paper bags

2674 Bags: uncoated paper and nulti wall

2675 Di e-cut paper and paperboard and cardboard

2679 Converted paper and paper board, not el sewhere
classified

2754 Commerci al printing, gravure

2761 Mani f ol d busi ness forns

3074 Pl astic aseptic packagi ng

3081 Unsupported plastics filmand sheet

3083 Lanm nated plastics plate, sheet, and profile
shapes

3291 Abr asi ve products

3497 Lam nated al umi num (netal) foil and |eaf,

f1 exi bl e packagi ng

3861 Phot ogr aphi ¢ equi pnrent and supplies
3955 Car bon paper and inked ribbons
3996 Li nol eum asphalted-felt-base, and other hard

surface fl oor coverings, not el sewhere
classified

Not e: There are likely a nunber of facilities in each SIC that do not do
coating and these 18 SIC s are not necessarily an exhaustive list of
facilities that may do coati ng.



Tabl e 2-3.

Primary Products of the Pressure-sensitive

Tapes and Label s Survey Respondents

Primary Product

Per cent of

Respondents |
bondi ng and nounti ng 18
carton sealing 12
abrasi on resi stant 10
appl i cati on/ pre- nask 10

doubl e si de

i dentification/safety, warning

anti-skid

anti-stick

book bi ndi ng

bundl i ng

| abel

coated textile for care | abels

correction/ cover-up

el ectri cal

el ectroni c applications

f ast eni ng

freezer

of ficel/ stationery

packagi ng

printabl e

protective - long term

pressure-sensitive adhesive-coated filns

silicone

specialty fabric tapes

surface protection

trai ner tapes - cotton based

t r ansf er

vi brati on/ sound danpi ng

vi nyl graphics film

RlRr|Rr|RrRr[RR|R|R|R|Pr[RR|R|P|P|P|R[w|w]w]|w|w|~|w©

Tot al

100




Table 2-4. Types of Coating Applicators Used by Survey
Respondents in the Pressure-sensitive Tapes and
Label s I ndustry Segnent

Per cent age of
Appl i cati on Met hod Application Stations

G avure 33
Rol |, Reverse Roll 26
Slot De 12
Mayer Rod 11
Kni fe 9
FI exogr aphy 4
Ext rusi on/ cal enderi ng 3
D p 1
FI ow 1

Tot al 100

Not e: Seventy-five percent of the fl exography coating stations are

fl exography printing.



Tabl e 2-5. Types of Coating Applicators Used by Survey
Respondents in the Flexible Vinyl Filmlndustry Segnment

Per cent age of
Appl i cati on Met hod Application Stations

Gravure 40

FI exogr aphy 20

Knifel/Air Knife 11

Rol | / Reverse Rol |

Rotary screen

Dip

D e

Mayer Rod

O her?

AlWWIW|N]|©O

Tot al 100




Tabl e 2-6. Types of Coating Applicators Used by Survey
Respondents in the Photographic Filmlndustry Segnment

Per cent age of

Application Method | Application Stations
D e 44
Rol | /reverse roll 28
Gravure 12
Knifel/Air knife 11
Mayer Rod 2
Cal ender 2
Fl ow 1

Tot al 100




Tabl e 2-7.

Types of Coating Applicators Used by Survey

Respondents in the B-stage Industry Segnent

Appl i cati on Met hod

Per cent age of
Application Stations

Dp 36
G avure 34
Rol I, Reverse Roll 20
Mayer Rod 5
Kni fe 5

Tot al

100




Tabl e 2-8.

1996 TR

M scel | aneous POAC | ndustry Segnent (a)

Facilities and Em ssions for the

Nunber Per
of Per cent TRI Per cent Facility
TRI of TR Em ssi ons of TR Em ssi ons
SIC | NDUSTRY DESCRI PTI ON (b) Facilities |Facilities (tpy) Em ssi ons (tpy)
2679 M sc. Converted Paper Products | Converted paper and paperboard 38 27% 3,282 42% 86
products, nec (gift wap, paper wall
paper, cigarette paper)

2653 Paper board Cont ai ners and Corrugated and solid fiber boxes 19 13% 1,576 20% 83

Boxes
3291 M sc. Nonnetallic M neral Abr asi ve products 46 32% 1, 422 18% 31

Product s
2761 Printing and Publi shing Mani f ol d busi ness forns 16 11% 847 11% 53
2657 Paper board Cont ai ners and Fol di ng paper board boxes, i ncl uding 17 12% 336 4% 20

Boxes sanitary
3955 Pens, Pencils, Ofice, & Art Car bon paper and inked ribbons 6 4% 272 3% 45

Suppl i es
2675 M sc. Converted Paper Products | Die-cut paper and board 1 1% 81 1% 81
3074 Pl astic aseptic packagi ng 0 0% 0 0% 0

Tot al 143 7,816
(a) Data is taken directly from TRl and does not account for facilities reporting under multiple SIC codes.

(b) nec

not el sewhere classified.




Chapter 3 - Emission Control Technigues

C Table 3-1 presents HAP control efficiency ranges for control devices commonly used in
the POWC industry, both as reported in EPA literature and as reported in POWC survey
responses from the POWC industry.

C Table 3-2 shows examples of work practice standards for several activitiescommonin
some POWC industry facilities.



Tabl e 3-1.

Cormmmon Contr ol

Devi ces and Associ at ed

HAP Control Device Efficiency Ranges (Percent)
HAP Control Device
HAP Control Device Efficiency Reported
Ef ficiency Reported in POAXC Survey

Control Device in EPA Literature Responses
Ther mal oxi di zer 98 - 99+ 86 - 99.96
Catal ytic oxidi zer 95 - 99 25 - 99.5
Car bon adsor ber 95 - 99 40 - 99.9
Condenser 50 - 90 50 - 99.9




Tabl e 3-2.

Exanpl es of Work Practice Standards

Activity

Exanpl e Work Practice Standard

Sol vents use in
cl eani ng

--Used cl eani ng solvents nust be put into
an encl osed cont ai ner.

--During atom zed cl eani ng of a spray
gun, the cleaning solvent nust be
directed into a waste container fitted
with a capture device.

Sol vent handl i ng and
transfer

--Handling and transfer of solvents nust
be conducted in such a manner to reduce
spills. Spills nmust be wi ped up

i medi ately and the wi pe rags stored in
covered contai ners.

Open vessel s

--Waste solvent will be stored in closed
contai ners that nay have an opening for
pressure relief but do not allow for
liquid to drain.




Chapter 4 - Model Plants, Control Options, and Enhanced Monitoring

C Table 4-1 gives specifications for the POWC model plants, including coating line overall
hap control efficiency, controlled coating line HAP emissions, average number of coating
lines, average number of coating stations, uncontrolled coating line hap emissions, HAP
capture efficiency, HAP destruction efficiency, and percentage of database major sources.

C Table 4-2 presents the three control options for the POWC industry that include rangesin
capture system and add-on control performance, and the use of low-HAP coatings.For
add-on controls, any combination of capture and control device efficiency that produces 95
percent overall control efficiency is equivalent to the control option. For low-HAP
coatings, the control optionsisalevel of 0.2 pounds (Ib) of HAP emitted per |b of coating
solids.



Table 4-1. Specifications for Mdel Plants Representing the POAXC | ndustry?
Coati ng Line Controll ed Uncontrol | ed Per cent
Overall HAP |Coating Line Aver age Aver age Coati ng Line HAP of
Model Cont r ol HAP Nunber of Number of HAP HAP Capt ur e |Destructi on|Dat abase
Pl ant Effi ci ency, Eni ssi ons, Coati ng Coati ng Coati ng Eni ssi ons, Ef fi ci ency, |Efficiency, Maj or
No per cent tpy Use, tpy Lines Stations tpy per cent percent Sources |
la 0 99 2,108 2 5 99 0 0 20
1b 0 1, 765 7,521 12 9 1, 765 0 0 3
lc 0P 48 6, 597 3 17 48 0 0 10
2a 50 138 8, 607 5 11 276 55 90 25
2b 50 1,261 369, 929 31 154 2,522 53 95 1
3a 80 183 7,518 3 8 915 89 90 11
3b 80 1,378 14,516 8 15 6, 890 84 95 1
4 90 99 3,431 4 12 990 95 95 24
5 95 40 5, 498 5 19 800 97 98 4
tpy = tons per year.
Al t hough a control efficiency of zero is stated, this nodel plant is assumed to be using conpliant

coatings with #0.20 pound HAP per

pound coating so that no additi onal

control

i s needed.



Table 4-2. Control Options for the POAXC I ndustry
Overall Facility Coating Line Average®
Control Device
HAP Col | ecti on/ Overal |
HAP Capture Destruction HAP
Control [Efficiency, Efficiency, Type of Control Contro
Opti on per cent per cent Devi ce Efficiency
t hermal oxi di zer,
1 car bon adsor ber/
95-100 95- 100 sol vent recovery 95
2 inert oven with
95-99 95- 100 sol vent recovery 95
3 | ow- HAP coati ngs
b (#0.2 | b HAP per
NA NA | b coating NA
sol i ds)
a Strai ght average of the control efficiencies of all coating

i nes.

® NA = Not applicable.




Chapter 5 - Environmental and Energy Impacts of Control Options

C

Table 5-1 shows the nine POWC model plants and the estimated number of facilities
nationwide represented by each model plant category. A total of 203 major sources are
estimated nationwide.

Table 5-2 shows the energy impacts for the POWC model plants in terms of incremental
increases in consumption of fan power (electricity) in kilowatt-hours per year (KW-hr/yr)
and natural gasin standard cubic feet per year (scf/yr).

Table 5-3 shows the estimated national energy impacts of the application of control option
1 (thermal oxidation) to the POWC industry.

Table 5-4 shows the emissions impacts of control option 1 (thermal oxidation), in terms of
incremental HAP reduced and secondary pollutant emissions for each of the POWC model
plants.

Table 5-5 shows the estimated national emissions impacts of the application of control
option 1 (thermal oxidation).



Tabl e 5-1.

PONC Model
Correspondence to the Nati onal

Pl ants and Their

Esti mat ed
POXC | ndustry

Per cent
Nurrber of Esti mat ed
Coati ng HAP HAP of Maj or | Dat abase | Nunmber of
Li ne Capture Destruction | Sources Maj or U. S
Model CCE, Efficiency, | Efficiency, in PONC | Sources, Facili -
Pl ant | percent per cent per cent Dat abase per cent ties
la 0 0 0 18 20 41
1b 0 0 0 3 3 7
lce 0 0 0 9 10 21
2a 50 55 90 22 25 50
2b 50 53 95 1 1 2
3a 80 89 90 10 11 23
3b 80 84 95 1 1 2
4 90 95 95 21 24 48
5 95 97 98 4 4 9
Tot al 89 100 203
a Model Plant 1(c ) consists of facilities using | ow HAP coatings that neet

the criteria of # 0.2 | b HAP per Ib solids (Option 3).




Tabl e 5-2. Energy Inpacts of Control Option 1

for the POANC Model

Pl ant s

Energy | npacts of Control
Option 1

Model Fan Power, Nat ural Gas,
Pl ant 106 kW hr/yr 106 scf/yr

la 2.2 43. 5

1b 7.5 92.5

1c 0 0

2a 1.1 17.8

2b 16. 4 0

3a 1.1 16.7

3b 2.2 0

4 1.1 0

5 0 0

Not e: This anal ysis assunmes the use of thermnal

oxi di zers for Control

Option 1.



Table 5-3. Total Estimated Energy | npacts of
Control Option 1 for the
Nat i onal POAC | ndustry

Total U. S.
| mpact for
Energy I npacts Control Option 1
Fan Power,
10% kWhr/yr 313
Nat ural Gas,
10° scf/yr 3.7

Not e: This anal ysis assunes the use of thernal
oxi di zers for Control Option 1.



Table 5-4. Air

| npacts of Control

Option 1

for the POAC Model Plants
Air Inpacts of Control Option 1, tons per year
Model HAP/ VOC NQ, SO, CO Cco, PM
Pl ant Reduced Emtted |Emtted Emtted | Emtted | Emtted
la 67 4.3 4.7 1.9 3, 382 0.3
1b 1,677 11.8 16. 1 4.2 8, 194 0.7
1c 0 0 0 0 0 0
2a 124 2.0 2.4 0.8 1, 459 0.1
2b 1,135 15.6 34.8 0.6 5, 739 0.7
3a 137 1.8 2.2 0.7 1, 370 0.1
3b 1,034 2.1 4.6 0.1 755 0.1
4 50 1.0 2.3 0. 04 386 0. 04
5 0 0 0 0 0 0
Note: This analysis assunes the use of thermal oxidizers for Control

Option 1.




Table 5-5. Total Estinmated Air Inpacts of Control Option 1
for the National POAC I ndustry

Tot al
U S. Inpacts
of Control Option 1,
Air | npact tons per year
HAP/ VOC Reduced 31, 673
NO, Emtted 484
SO, Emtted 666
CO Enm tted 168
CO, Emtted 331, 986
PMEmtted 27

Note: This analysis assunes the use of thermal oxidizers
for Control Option 1.



Chapter 6 - Model Plant Control Option Costs

C

Table 6-1 isasummary of the specifications for the model plants representing the POWC
industry on which the costs were based (Thisisthe same as Table 4-1).

Table 6-2 shows the capture and control approaches to implementing control option 1 for
the model plants (use of athermal oxidizer).

Table 6-3 shows the capital costs associated with the design and installation of a
Permanent Total Enclosure (PTE) for the POWC model plants.

Table 6-4 shows the annual PTE costs for each of the model plants.

Table 6-5 shows the annual costs associated with installation of new thermal oxidizers and
associated PTEs at model plants 1aand 1b.

Table 6-6 presents the capital costs of increasing the destruction efficiency of existing
thermal oxidizersfor Model Plants 2a and 3a.

Table 6-7 presents the annual monitoring, reporting, and recordkeeping costs for each of
the model plants.

Table 6-8 shows the total capital investment (capital cost) for each capture and control
approach for the nine model plants with control option 1.

Table 6-9 shows the total annual costs of the capture and control approach to control
option 1 for the nine model plants.

Table 6-10 presents the cost effectiveness of the capture and control approaches for the
nine model plants calculated based on the dollars per ton of pollutant controlled.



Table 6-1. Specifications for Mdel Plants Representing
the POAXC | ndustry?
Coating Line| Controlled Uncontrol | ed
Overal |l HAP |Coating Line Aver age Average |Coating Line HAP
Contr ol HAP Coati ng Nunber of | Nunber of HAP HAP Capt ur e |Destruction
Model Pl ant Ef ficiency, Eni ssi ons, Use, Coati ng Coati ng Eni ssi ons, Ef fi ci ency, |Efficiency,
NO per cent tpy tpy Lines Stations tpy per cent per cent
la 0 99 2,108 2 5 99 0 0
1b 0 1, 765 7,521 12 9 1, 765 0 0
lcP 0 48 6, 597 3 17 48 0 0
2a 50 138 8, 607 5 11 276 55 90
2b 50 1,261 369, 929 31 154 2,522 53 95
3a 80 183 7,518 3 8 915 89 90
3b 80 1,378 14,516 8 15 6, 890 84 95
4 90 99 3,431 4 12 990 95 95
5 95 40 5, 498 5 19 800 97 98
tpy = tons per year.
Al t hough a control efficiency of zero is stated, this nodel plant is assunmed to be using conpliant
coatings with less than or equal to 0.20 I b HAP per | b coating that are considered equivalent to 95
percent overall control. Therefore, no additional control is needed to conply with control option 1.




Table 6-2. Capture and Control Approach for the
POANC Model Plants with Control Option 1
Model Pl ant
Coati ng Line Model Pl ant
Overal | HAP Model Pl ant HAP
Contr ol HAP Capture Destruction
Model Efficiency, Efficiency, Efficiency, Approach for Capture and Control
Pl ant per cent per cent per cent to Conply with Control Option 1"
la 0 0 0 PTE and new T.0O., plus MR&R
1b 0 0 0 PTE and new T.0O., plus MR&R
1c 0 0 0 VR&R
PTE and increase T.O destruction
2a 50 55 90 efficiency, plus MRE&R
2b 50 53 95 PTE, plus MR&R
PTE and increase T.0O destruction
3a 80 89 90 ef ficiency, plus ME&R
3b 80 84 95 PTE, plus MR&R
4 90 95 95 PTE, plus MR&R
5 95 97 98 MR&R
PTE = pernmanent total enclosure; T.O = thermal oxidizer; MR&R = nonitoring, recording, and

recor dkeepi ng

Contr ol

option 1 is the use of a PTE and a thermnal

oxi di zer operating at 95 percent destruction

efficiency to achieve an overall control efficiency of 95 percent.




Tabl e 6-3.

Capital Costs of Pernmanent Tot al

Encl osur es

for the POXC Model Plants
Air- Total PTE-
Engi neeri ng condi tioni ng rel ated
Exhaust , PTE Cost, Cost , Capital Cost, | Capital Cost,
Model Pl ant scfm $ $ $ $
la 61, 829 20, 000 2,000 93, 000 115, 000
1b 212,620 130, 000 13, 000 320, 000 463, 000
1c 71, 089 N A N A N A N A
2a 115, 751 50, 000 5, 000 170, 000 225, 000
2b 1, 690, 700 260, 000 26, 000 2,500, 000 2,786, 000
3a 108, 703 20, 000 2,000 160, 000 182, 000
3b 222, 390 100, 000 10, 000 330, 000 440, 000
4 113, 698 50, 000 5, 000 170, 000 225, 000
5 92, 320 N A N A N A N A
Assunpt i ons:

1) Al costs 1998 doll ars.

2) Base pernanent total

3) PTE costs of individual nodel

j udgenent .

encl osure (PTE) cost based on case studies®? and engi neering judgemnent.

pl ants based on estimated relative size of coating room and engi neering

4) Engi neering cost estimated as 10 percent of PTE cost.
5) Air conditioning (AC) cal cul ati ons assune spot air conditioning is installed.
6) Air-conditioning cost based on cost factors of 25 tons per 20,000 scfm and $30,000 per 25 tons

capacities.?®

7) Electricity required for AC capacity cal cul ated using an equation fromthe literature.*




Tabl e 6-4.
and Operation of Pernmanent Tot al

Annual

Costs Associated with Installation
Encl osures (PTE)

for the POXC Model Plants
Model Pl ant la 1b 1c 2a 2b 3a 3b 4 5
Tot al 115, 000 463, 000 N A | 225, 000 | 2, 786, 000 182, 000 440, 000 225, 000 N A
Capi t al
| nvest nent
$
ANNUAL COSTS, 1998 DOLLARS
Electricity, 26, 967 92, 737 N A | 50, 486 737,418 47,412 96, 998 49, 591 N A
$/yr
Capi t al 16, 373 65, 921 N A | 32,035 396, 664 25,913 62, 646 32, 035 N A
Recovery,
$/yr
Total Annual $43, 341 | $158,657 | N A |$82,521 | $1, 134,082 | $73, 325 | $159, 644 | $81, 626 N A
Cost s
Assunpt i ons:
1) Total capital investment includes cost of PTE, engineering, and spot air conditioning capacity, as

described in Table 6-3.

2) PTE capital
j udgenent . 5

costs based on estinmated size of coating room case study cost data, and engi neering

3) Electricity required for calculated AC capacity cal cul ated using equation presented in the literature.®

4) Capital

recovery based on a 10-year equi pnent life,
5) Electricity costs based on 6,600 hours of operation per year and a unit rate of $0.0451/ kW, based on

i nformati on from Energy I nfornation Admnistration for 1998.10

7 percent interest rate.”8?




Tabl e 6-5.

Regenerative Ther nal

i di zer Capital

and Annual

Qperating Costs for POANC Model Plants#bc

Model Pl ant la 1b
Flowate to Thermal Oxidizer,
scfm 61, 829 212, 620
CAPI TAL | NVESTMENT
T.O. and auxiliaries (A $2, 351, 820 $6, 467, 733
PTE (B) $115, 000 $463, 000
MR&R (C ) $20, 000 $120, 000
Total Capital |nvestnent (A+B+Q) $2, 486, 820 $7, 050, 733
ANNUAL COSTS
Operating | abor $7, 780 $7, 780
Supervi sory | abor $1, 167 $1, 167
Mai nt enance | abor $1, 079 $1, 079
Mai nt enance material s $1, 079 $1, 079
Nat ural gas $134, 940 $286, 649
Electricity associated with T.O
operation $71, 903 $247, 096
Electricity associated with PTE
operation $26, 967 $92, 737
Over head $6, 663 $6, 663
Taxes, insurance, admnistration $98, 673 $277, 229
Capital recovery for T.0O and PTE $351, 220 $986, 780
Capital recovery for MR&R $2, 848 $17, 088
MR&R $27, 440 $164, 640
Total Annual Costs $731, 758 $2, 089, 987

(Cont i nued)




Table 6-5. (continued)

Cal cul at ed using the EPA cost spreadsheet program for regenerative thernal
oxi di zers. !

In 1998 dol | ars.

T.0O = thermal oxidizer, PTE = permanent total enclosure,

MR&R = nonitoring, recording, and recordkeeping

Assunpt i ons:

1) Permanent total enclosure (PTE) costs estinated based on case studies and
engi neeri ng judgenent. 1213

2) PTE costs assunme engineering = 10 percent PTE cost; spot air conditioning,
10-year life, 7 percent interest rate. 41516

3) MR&R equal to sum of annual MR&R operating costs and capital recovery
costs for tenperature nonitors, assuming 10-year life, 7 percent interest
(based on industry-supplied data).?'’

4) Because regenerative thernmal oxidizers are field built, it was assuned
that ductwork costs are included in the Total Capital I|nvestnent
esti mate. 181°

5) Assunes 95 percent heat recovery, 20 inch pressure drop, 6,600 operating
hours per year.2°

6) Operator labor rate = $18.86/ hr, maintenance |abor rate = 1. 1*operator
rate =$20.75/hr. Both based on Bureau of Labor Statistics data for 1998.2

7) FElectricity cost $0.0451/ kW, natural gas cost $3.099/nscf, both based on

i nformati on from Energy Information Administration for 1998. 2223



Table 6-6. Capital and Annual

Cost s of

I ncreasing Destruction

Efficiency of Existing T.O s in the POAC | ndustry &P

MODEL PLANT 2a 3a
CAPI TAL COSTS
| nprovenents to existing T.O (A $382, 480 $363, 044
PTE (B) $225, 000 $182, 000
MRE&R (C) $50, 000 $30, 000
Total Capital Costs (A+B+C) $657, 481 $575, 044
ANNUAL CGCSTS
Capital recovery of A B,C above $93, 612 $81, 874
I ncreased fuel and electricity (T.Q) $55, 090 $51, 718
I ncreased electricity for PTE $50, 486 $47, 412
MRE&R $68, 600 $41, 160
Total Annual Costs $267, 788 $222, 164
a Al costs in 1998 dollars.
b T.O = thermal oxidizer. PTE = permanent total enclosure
MR&R = nonitoring, reporting, and recordkeeping
Assunpt i ons:

1) Overall control efficiencies of existing oxidizers were increased to 95
percent by a) adding a PTE, b) increasing conbustion tenperature, and c)
maki ng any necessary capital inprovenents to the existing oxidizers to
al l ow i ncreased destruction efficiency to be achieved.

2) Cost of capital recovery cal cul ated based on a 10-year equipnent life and
7 percent interest rate (according to OVB gui dance). 242526

3) Increased fuel and electricity costs for thermal oxidizer were cal cul ated
(using the EPA regenerative thermal oxidizer spreadsheet) as the
difference in fuel and electricity costs for an oxidizer of the
appropriate size operating at conmbustion tenperatures of 1300°F and
1600°F. %

4) Qperator labor rate = $18.86/ hr, mmintenance |abor rate = 1. 1*operator
rate =$20.75/hr. Both based on Bureau of Labor Statistics data for 1998. 28

5) Electricity cost $0.0451/ kW, natural gas cost $3.099/nscf, both based on
i nformati on from Energy Information Administration for 1998, 2930



Table 6-7. Capital and Annual Operating Costs Associated with
Moni toring, Recording, and Recordkeepi ng (MR&R) Requirenents
for the POANC Model Plants
VR&R VR&R MR&R Annual |[Total Annual
Capi t al Capi t al Operat i ng VR&R
Model Pl ant I nvest nent Recovery Cost Cost s
la $20, 000 $2, 848 $27, 440 $30, 288
1b $120, 000 $17, 088 $164, 640 $181, 728
1c $0 $0 $41, 160 $41, 160
2a $50, 000 $7,120 $68, 600 $75, 720
2b $310, 000 $44, 144 $425, 320 $469, 464
3a $30, 000 $4, 272 $41, 160 $45, 432
3b $80, 000 $11, 392 $109, 760 $121, 152
4 $40, 000 $5, 696 $54, 880 $60, 576
5 $50, 000 $7,120 $68, 600 $75, 720
Assunpt i ons:
1) Al costs 1998 doll ars.

2) Capital

each. 3!
3) Annua

costs based on information provided by an industry representative

and the assunption of one nonitor per coating line, at a cost of $10, 000

operating costs based on nunber of coating lines and per line

estimate of 220 hours per year per coating line provided by industry
representative. 3

4) Capital

interest rate,

recovery cal cul ati on based on 10-year equipnent life,
according to OVB gui dance. 333435

7 percent




Table 6-8. Total Mddel Plant Capital Costs for Conplying
with Control Option 1
Tot al
Approach for Capture Mbdel Pl ant
Mbdel Pl ant and Control @ Capital CostsP
la PTE and new control device $2, 486, 820
1b PTE and new control device $7, 050, 733
1c ho change $0
2a PTE and i ncrease T.QO efficiency $657, 481
2b PTE $3, 096, 000
3a PTE and i ncrease T.QO efficiency $575, 044
3b PTE $520, 000
4 PTE $265, 000
5 ho change $50, 000
PTE = pernmanent total enclosure
T.O = thernmal oxidizer
I ncludes MR&R for all nodel plants (no capital investnent associated with
MR&R for Mdel Plant 1c).
Table 6-9. Total Mdel Plant Annual Costs for
Complying with Control Option 1
Total Annual
Model Approach for Capture Model Pl ant
Pl ant and Control 2 Cost sP
la PTE and new control device $731, 758
1b PTE and new control device $2, 089, 987
1c no change $41, 160
2a PTE and i ncrease T.QO. efficiency $267, 788
2b PTE $1, 603, 546
3a PTE and i ncrease T.QO efficiency $222, 164
3b PTE $280, 796
4 PTE $142, 202
5 no change $75, 720
PTE = permanent total enclosure; T.0O = thermal oxidizer
I ncludes MR&R for all nodel plants.




Tabl e 6-10. Cost Effectiveness of Capture and Control Approaches
to Control Option 1 for the POAC Mbdel Plants
Addi ti onal
HAP Annual Cost
Model Reduct i on, Cost , Ef f ecti veness,
Pl ant |Approach for Capture and Control? t py 1998% $/ton
la PTE and new control device 94 $731, 758 7,785
1b PTE and new control device 1,677 $2, 089, 987 1,246
1c Conpl i ant coati ngs/ no change 0 $41, 160 N A
2a PTE and increase T.Q efficiency 124 $267, 788 2,160
2b PTE 1,135 $1, 603, 546 1,413
3a PTE and increase T.O efficiency 137 $222, 164 1,622
3b PTE 1, 034 $280, 796 272
4 PTE 50 $142, 202 2,844
5 no change 0 $75, 720 N A
PTE = pernmanent total enclosure
T.O t her mal oxi di zer




