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CHAPTER 1

Summary of Conclusions, Conditions, and
Requirements

'The Environmental 'rotection Agency (EI'A) is providing background information that
supports the use of Metro Machine Corporation’s (MMC) compliant all position encloswre
{CAPT) plus air management syslem und regeneralive thermal oxidizer (RTO) (CAPTARTO
Syslem) a3 an alicmative means of limiting the cmissions of volaile organic havardous air
pollutants (VOHAP) per volume ot applied solids {nonvolatiles). This documant also explains
how wo arrived at the operating, recordkecping, and reporting conditions that MMC musi mest
for appraval. The add-om caontrol system they used consists of a pollution eapture unit eperation
{CAPE) plus air managernent system and 4 destruction unit operation (R'10)). When operated
according to the specified procedures, it will control emissions to a level no greater than that
Trom using coatings which comply with the limits in Table 2 of 40 CFR Part 63, Subpart I1. Cur
approval to use it depends on the requircments outhned below and explained in Chapters 2 and 3.

1.1 Cverview of Requirements Metro Machine Corporation Must Meat for
Approval

MM moust operate properly the permanent total enclosure (and air management system)
and oxidizer and meet the following:

{a) an overall control eﬂlﬁiancjr (considering both (he cuplare elficiency of the enclesurs
and the destaction efficiency of the add-on control unit operarion) of al least 95 percent, and

(b} the amount of time (1}, in hours, the R0 needs to be operaled alier the application of
coatings ceases, presenied io Table 1.1,
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Table 1.1 Additional Hours of RTO Operation for Compliance with Subpart |l

CAPF Air 32"C 27C 20 18eC 14 C
Temnperature gl RIFT G8°F Ol 53'F ST
Hours ol 1717 {} hr 2hr 3l 4 hr 5hr & hr
Operation (t,) after '

Couling Ceasas

Nole: For temperatures hetween 4.5'C (40 °F) and 10°C (30 °F), i, = & hours. Do not operate the
CAPE+RTO) System if the CAPE air teperalure (s helow 4.5 °C (40 9F).

i. 10 =atisly the fird requirement MR must:

. Crperate the CALL at a vacuum eyual to or greater than 0,013 mm He (0007 in.
ot water), the value presented in EPA Method 2004,

v QUperate RIO with an air Mlow between 284 and 397 standard m*/min (10,000 and
14,000 standard ft'/min),

v Operate R0 with a combustion temperature gecater (han 760°C (1400°T), and

. Measure the YOHAI concentration at the exit to the RTO after assembling (he
CAFE.

2, 1o micet our reguircments for complianve. MM must:

* submit a revised implementation plan within 3 months of our approval date,

. Tnclude copies of forms veed to show compliance,

. Cuver quality assurance and quality control (QA/QC) requirements and how MMC
will carry cut proper operation al Lhe [beility,

. Muintuin equipment as apecified in the approval,

. Bonitor cinisston alter assembling CAPE sactions,

. Suhmit reports every 6 months, and

r Mainiain records (or 3 years.

1.2 Overview of Infermation Provided in this Document

Chapler 2 is divided into three main sections, basced on Seclion 63.783(c) of 40 CFR
Part 63, Subpart II. Each section addresses une ol the points raised in the shipbuilding and ship
repair regulation. First, we present the requirements in Section 2.1, They include requirements
for QAMIC. They offer MMC a level of flexibility for clwosing operating vondilivns without
cxceeding the VOTTAP limits in 40 CFR, Part 03, Subpart 1, presented in Table 1.2, Section 2.2
discuases brivlly aspects of MMC's submittal for the CAPEARTO System nsed in their 1996
ernizsion test (performance test) to explain how we evaluate their approach to determine the
CAPE and R1'O operaling ume. We also explain in Section 2.2, the importance when
determining uperiling time of not averaping cemissions from the applied coatings that would
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exceed the individual limits of the 23 categories of coatings. The second part of Section 2.2
evaluates in detail the results of the 1996 Emission Test which includes operating parameier
values for the CAPE+RTO System and the values moenilored. Although the enclosure allows
MMC to discharge all emissions from an applied coating, thal would need to be captured and sent
1 the oxidizer, Lhe procedure filloowed by MMOC during the 1996 Emission Test falls short of
domng that. The section also lists the EPA test methods that were used by MMC and the

equations they vsed to determine the destruction efficicney of the oxidizer, following the
requiremnents of EPA Method 25A. In Section 2.3 we discuss certain aspects of the matcrial
balance information submitted by MM 10 explain why (heir application was not complete and 1o
make a mumber of points that have application heyond their submittal that is being evaluated here.
Chapter 3 discusscs how volatiles cvolve [rom coating and aspects related to drying of a coating.
Tt also shows how volatile materials (solvents} evelve from applying coatings to a ship’s hull
inside an enclosure (CAPI). It introduces two key terms used in thig evaluation--diry- to-tduch
time and the dry-to-hard time--and shows how the commuon (implicit) assumption that all the
volatiles flash-0ff instantaneously, affects the caleulations of the emission levels. The descriptions
and calculations in this chapter support our conclusions in Chapter 2. Chapters 4.0 provides a
chronology of events leading to the approval. ¢ alsu describes the capture and destruction unit
aperations and highlights importaut design, construction, sian up. and operalional features.
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TABLE 1.2 VOLATILE ORGANIC HAP (VOHAP) LIMITS FOR MARINE COATINGS
T —

ararms/liter coatin

_ VOHAP limits*"

{minus water anc prameliter solids’
EXEMpE
Coaling Calupury __ compounds) tz4.5"C 45"
Cieneral use 40 aM 28|
Specialty - - --
Ar flask 340 571 28
Antennia 530 1.43% -
Antitoulant _ 400 763 271
[legt resistant 42() a1 1,6d |
High-gloss 420 ¥l 1,UE9
Hiph-temperarure 400 1,237 1,597
Inorpanic ine high-build 344 371 728 |
Ielilitary exterior 344 571 728
Mist 610 N 2,233 -
Maviputional aids _ 530 _ L 397 --
Nonskid 344 571 1328
Nucleat . 420 g4l 1,069
Olrpunic xine _ 3 630 anz
_Premreatmient wash primer 7RO 11,023 -
__Repair and maintenanee. of thermoplasties - 350 1,597 -
Rubber camouflage 34 571 728 i
Sealapt for thermal spray alominum 610 2,235 -
Special marking 440 1.178 -
Specialty inlerior 3441 571 T2
Tack comt 6l 2235 - _
Underses weapuns sysloms 340 571 T8
Weld-thronch precen. primer Al 2 Ba5 --

“The Tinits arc cxpresscd in wo sets of equivalent units.  Either set of limits may be used for the complisnec

procedure describad in §63.785(e}1), bul anly the limits expres
wied for {he compliance procedures descoibed 863, 785(C){2)-(4).
mpounds listed as HAP) shall be nsed as b surrogate for VOHAP tor those compliaoce

VO (neludiug emu&pr ¢

Y
edures described in §63,785(c)(1

sed in whits of 271 solids (nontolatilez) shall be

£3).
“Ta convert from /L to Jo/gal, EnsulLiplgr Ty (3. TR TLeald /4536 Thig) or 1A120. For complisnce purposes,

metric units dofme the standards,

*VOHAP limits expressed in unite of mass of VOILAP per volume of solids were derived from the VOHAF limirs

gxpressed in oaits of mass of VOHAP
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A coating are addify
e in $63.782, C

e

per velume of coating assuming the coatings contain no watgr or ¢xgmpy
compounds and that the velpmes of all components witin if]
"These: limils apply during cold-weather tme periods, as del
piven Lo coaungy i caepories hal permit over a
subject to the same limits regardless of weather ¢

old-weather allpwanoes arg ool
33d5>«=,1'cm1. YOHAP coment By volume., Soch coslings arc
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CHAPTER 2

Evaluation of Request for Approval of an
Alternative Technology

As an pwner or operator of a new or existing major source afTected by the shipbuilding
and ship repair national emission standards lur hazardous alr pollutants (NESHAF), vou must
only apply complying coatings. This is stated under Section 63.783 of Bubpart 11 1], This means
that you must apply to a “ship™ only coatings with an as-applied volatile organic hazardous air
pollutant (VOHAP) content (including cure volatile) that do not exceed the applicable VOTIAI"
limits in Tahle 2 of 40 CFR Part 63, Subpart TT {standard), Table 2.1, unless you apply for and
reecive approval to use an altermative technology.

Metre Machine Corporation (MMC) applied 1o the Lnvironmental Protection Apency
(EPA), for permission to use non-complying coatings within an enclogure (CAPE) and to direct
all the exhaunst air (rom the enclosurc to a regenerative thermal oxidizer (RTO) as un allcenative
technolopy . '

An alternative technelogy must mect three requirements under $63.783(¢) of the standard :

Cf 1) “The owner or operater of ant affecicd sonrce may apply to the Administrator for
permission to use an afternaiive means such ax (an add-on control spsiem) of limiting
2missions from coating eperations.”

C(2) “The Administrater shall epprove the alternative means of limiting emissions if, in the
Administrarer’s judgment, post control emissions of VOHAP per volume applied solids will be
an grecter than those from the use of coatings that comply with the linits in Table 2 of this
subpart,”

C(3“ The Administrator muy condition approval on eperation, malnienance, and monitoring
Fequirements (o ensure thar entissions from the source are no greater thun those that would
atherwixe result from this subpart.”

We will discuss cach of these clemenrs in the following chaplers, slarting with
Element C(3) in Section 2.1 which provides conlex! w the subzscquent dizcussion. Section 2.1
represents the requirements for meeting the limits in the regulation and for quality assurance and
quality comtrol. Tt will also tnclude recordkeeping and reporting requirements. Section 2.2 wall
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deal with Element C(1) and Section 2.3 will deal with Flement C{2). The requircments and
operating conditions sialed in Section 2.1 will ensure that “post colrtrol emissians of VOITAL pot
volume applied solids will be no greater than these from the use ol coutings that comply with the
lirmits in Lable 2 of this subparl,” as required under Element C(2).



Section 2.1
Element C(3)

"The Administrator may condition approval on operation, maintenance, and
monitoring requirements to ensure that emissions from the source are Ho
greater thas those thaf would otherwise resudt from this subpart,”

Z21. A Overview

If vou use an air pollution control 1mit {device) or equipment not Listed in 40 CFR Part 63,
Subpart I1 you must subinit a description of the add-on control unit {device} or equipment, Test
data verifying the performance ol the add-on control wit (device} or equipment in conlrolling,
VOHAP andfor volatile organic compound (VOC) emissions, as appropriate. specilic oporating
paramcters that will be monitored 1o establish compliance with the standards, and the
recordkeeping and reporting requirements as discussed in Section 2.1{C). An applicant may
reference dala previously subinitted by that applicani or & previous applicant when applicable.

The following operating parameters will need o be defined to link monitering infermaticn
le determination of alternative compliance with the VOHAP limits for this subpart.

(1) The capture efficiency of the enclosure.

(2) The destruction officicncy of the add-on control unit operation. The unit operation
shall only receive pollutants generated within the CATE (enclosurc).

{31 The amount of time, in hours, the captare (CAPE) and destruction (RTO} vt
aperations need to be operativnal after the application of each cowling cycle.

A new perlormance test will be required if volatile emissions from alher operalions are
also direeled 1o the RTO. During the 1996 Emission Lest [2] e only cmigsions directed o the
RTO were those generated from coaling the portion of the hull encloged within the CAPLL

Beeause the limits in the shipbuilding and ship repair repulation are specified on a not o
be excecded basis, emissions from a painting phase involving non complying coalings must not be
averaged over time Lo determine the amowt of time the RTO must ke operated as indicated in
Chapter 3. Since time-averaging is not permitted in this regulation (he vperator 15 not
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pertnitted t0 shut down the RTO), under normal operating condutons, during application ol'a nun-
complying conting. Since the nurnber of hours the incinerator is operated alier each non-
camplying coating layer is applied to the hull surtace may under cerlain conditions affect
compliance with the VOHAP limid, the ownet or operator shal] not turn off the RTO before a

lapse of time equal to the time defined by the application of each coatings cvcle, time (t,) plus
the tme (t,) indicated in Tuble 1.1 (in hows). The cycle time begins when Lhe coaling beging to
be applied.

Total RTO Time = t, - ty; hours {Equation 2.1}

Operations during periods of start-up, shut down, and malfunclion shall not constitute
representative conditions (normal operating conditions),  The operating, monitoring, and
recordkeeping requirements prescnicd below were developed to satisly the above requirements.

21.B Details of Requirements {Quality Assurance/Quality Centrol Plan)

This document provides details an the maintenance, monitoring, recordkeeping and
operating requirements necessary for the CAPEARTO System to qualify as an “alternative means
of limiting emissions™ under §63.783(¢) of 40 CFR Part 63, Subpart II. The CAPIHRTO Nystem
comsists of Lwo main unit operations, an enclosure (the CAT'E) plus air management system and a
regencrative thermal oxidizer (R1O). In bricl, when a coating is applied within the CAPT, the
system must he operaled at 2 minimum of 95 percent overall control efficiency. In addition, the
CAPL must be operated at a vacuum equal w or grealer than 0.013 mm Hg (0,007 . of water),
the value pregented in 'PA Meathod 204, The RTO nmst operate with an air low belween 284
and 397 standard mYmin. (10,000 and 14,000 standard f'/min) and a combuslivn lemperature
greater than 760°C (1400°F). Tn addition, ihe CAPL1R10 System must be operated for the
required amount of time. When ihe conditions and requirements contained in this document are
met, (he control system qualifies as “an alternative meuns ol liumting cinissions.”

The requirements in this attachment apply when the CAPE+RTO System is aperated . 7f
coatings are applied when the Svstem is not operated, then the compliance procedures of §63.7R5
and all relevant monitoring, recordkeeping, and reporting requirements ol 40 CIR [art 63,
Subpart Il apply.

1. Owverview ol cequi

1he FP'A cstablishes the follrwing operational purameicrs in approving the alternative
meats of compliance with the VOHATP limits for 40 CFR Part. 63, Subpart TI:

{a) Anoverall contro] efficiency {considering both the capture efficiency ol the enclosure
and the destruction efficiency af the add-un control anit) of at least 95 porcent, and

(b The amount of time {t,), in hours, the RTO needs to be operated after application of
coating ceases, presenied in Table 1.1 (above).



‘| he facility mnst also meet (he detaled operating, monitoring, and recordkeeping
requirements presented in Sections 2.1.C. In addition, the RTO shall unly receive pollutants
generated within the CAPE cnclosure. New performance test data will be required if volatile
emissions from other operations outside the CAPE are alse direeted to the RTO. Furthermore,
the owner ot operator shall provide (o the implementing ageney a plan based on the recommended
maintenance praclices provided by the manufacturers for the CAPE I RTO Systemn.

2. Considerations in establishi

The format of the standard is an important consideration in establishing equivalency and,
specifically, the amount of time the CAPEART( System needs to be operated aller the
application of coatings ceases (Ttem 2 above). The VOHAP limits in the shipbuilding and ship
repair regutation are specilied in grams per liter of solids (nonvolatiles) and the repulalion
prohibits an owner or operator from allowing application of any coating wiih an as-applicd
VOHAT limit cxceeding the value ol'a complying coating. Furthermore, a coating continues o
emit while it is drying. Since the VOHAP limits are on a not-lo-be-exceeded basis, the coating
evele was cxamuned,

Ti takce scveral days to complete the coating of the portion of the Lwll sutface arca
enclosed inthe CAPY. Cenerally, a coating cyele, repardless of the mumber of painters involved,
may lake 2 or more hours to complete.  Figare 2-1 contains a plul ol the dala points presented by
MMC in the (Tunc) 1996 Finission ‘Test report [2]. The first complete curve reflects the results
for a coating cycle that lasted over 3.0 hoars, The time it takes to reach the maximum
concentration point provides a measwe of the time it takes to apply the coating {coaling
application time (¢}, whieh was around 2 hours in this case. %ome of the coating eycles overlap
if more than one coater was mvolved, Lhe concentration is high when the solvent is evaporating
while the coating dries. Tt will take several days to complete coaling the portion of the hulls’s
surface area enclosed by the CAM-

O issue in this analysis was determining that amount of time (1,) after coating coascs
that the CAPL - RT0 Syslem must coatinue 1o operate. Operating parameters and envirommental
conditions such as temperature, humidity, and pallutant concenlration in the chelosure determine
the length of time it takes for the necessary mass of pollutanis released from the enclosure
enviranment Lo reach the RTO inlet. 'Lhe operator must not shut down the flow to the RO or
the R1'0 befors the crissions from the enclosure, referenced on a solids basis, are oqual 1o or ars
helow those fur 2 cumplying coating which occurs at t, (Figure 2.2 and Equatiom 2.1}, Should the
aticlosura be instantaneously removed at or aller this point-in-time {t,), the grams of YOHAP on
the hull plus those in the enclosure atmosphere divided by the solids deposited rom a coaling on
the hull would not exceed the value resuliing {from applying a complying coating. As a result, the
vwner of operator shall not turn off the RTO before the completion of each coatings cycle, lime
{t,) plus the time (t,) indicated in 'Fable 1 {in howrs). The coating cycle time begins when
applicalion begins,



Henee, the lenpth of operation of the air low and R0 for a coating application period is
not based on the thne il lakes to oxidize a given mass of VOHAP from a coating, Tnsicad, 11 i3
based on ensuring Lhat the cmission value (in g VOHAP inside the enclosure/L sulids on the hull)
dues not exceed at any time the limits for a complying coating before the flow wo the RTO ar the
ET0O itself is turned off.

Flgure 2.1 Change of Concentration of Volatiles at the Exit of the CAPE
(data used was from 1996 Emission Test, Red. 2)

10, Red Epoxy; t18, Gray Haze Enamal; t32, Black Epoxy;
35,5, Tie coat Lt. Gray Base; Topcoat Black; t66, Topcoat Gray
i 3}
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Figure 2.2 lllustration of a Coating Cycle
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2.1.C Detailed Requlrements

''his seetion includes the detailed roquirements, including quality assuramee/yuality control
pravisions, trom the General Provisions and Subpart I1.

1. General Provisions, 40 CFR Papt 63, Subpart A

The following requirements of the General Provisions (40 CFR Part 63, Subparl Ay apply
10 1his approval; .

Table 2.1 Applicabllity of the Genaral Provisions to this Approval

Relerence | Applies Commcnt
63 a1 [Yus
B3 10a)4) Yo Subpart 1l clarifiza the applicability of each puragrapgh in Sobpart A to sources
subject te Sutpart [
62 16n(50-(7) | Yes
||63.1(a]{8] W |HECU5585 SR Prosrdis.
l63. 1023904143 [Yes
ls3. 10031y Yes $63.78) specifics applicability in more detail.
[63.10)23) _|Yes
53,14 pic) Yes
3.2 Yy Additional terms are defined in §43.7R2; when vverlap between Subparts A and [1
pceurs, Sobpart L fakes precedence.
[is3.3 Yes Other units used in Subpart 11 are defined in that subpart,
[i53.4 Yes
ll63. 5¢)-c) Yes
3.5(d) Y Information on add-on control devices and controd wiTiciencies should be
inchuded in the application to comply with Subpart TT i sccondance with
§51.7%3(c).
loastery  ves
ke 6¢a- (03 Ve
3.60c-(d) Yo Faccept §63.784a) specities the compliance date for existing affected suurces.
53 _0Ee)-(1) Y2y Those paragraphs are applicable becanse an alternative means of limiting
cmisgiong is used 10 comply with Subpart Il in accordance with §63_783{c),
3.60(2) M §1231.7R3{c) specifies procedurss for application and appreval of alternative
F means of limiting emdssions.
||!:'3.ﬁ(h‘) I Subpart 11 dows not coniain any opacity or visible emission standards.
lks3.6¢i-6) Yes
3.7 YL ‘This section is applicable becauses an alternative means of limiting emiszions is
used to comply with Subpart 0 in accordance with §63. 783(c).
38 Yes This section is applicable because an alternative mewns of limiling cuissiony is
_ used to comply with Subpart I in accordance wilh §63.783{:).
||63.‘~J'(uj-—[:l} Yes 563.787(a) extonds the initial notification deadling la 180 days. §63.787(h)
requirss an implemenlation plan W be submilted.
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|| Referetice

Applieg

Comment

396

i es

This paragraph is applicable because an altermative meany of limiting emissions s
usel 1o ¢omply with Subpart 11 in accordance with §63.783(¢).

395 No Subpart 11 docs nat ewain any opacity or visible amission srandards.
l&i_g[g‘}-(h} s This paragraph is applicable bovuuse an alternative means of limiting emissions 13
used to comply with Subparl IT in aceordance with §$63.783(c).
53 9010} Yes
B3 1002 Y g5 §63. TRR()-(c) 1ist additional recordkeeping and reperting requircrnents.
[ls3.1 ) W an 'L'hiz section ix applicable because an altermative means of limiting emissions js
nsed to comply willl Subpart U in accordance with §63.783(c).
a3 100dy Yes
3.10(¢) Yes This parapraph iz applicable beewuse an allemative means of limitng emissions is ||
used to comply with Suhpart 1T n aecordance with §63.783(c).
lo3. 10¢6) Yes
311 Yes This section is applicable becanse an alternative means of imiting emissiong
iz used W comply with Subpart 1L in accordince with §63 . 783(c).
“53.12--63.15 Yes
2. 40 CFR &3 111

The following requirements of 40 CFR 63, Subpart 1 apply:

Table 2.2 Applicabillty of 40 CFR Part 83, Subpart Il to th

is Approval

Reference  |Applies to Commeni
Snbpant IT

(3.781 bl Applicability.

fo3.782 Yes Definilivns

fo3.783 {a) No Excepl il a soating s applied when the altermarive means of limiting emissions
is ol operating, then this paragraph applies,

|3.783 (b Yes Work praclice reguiremetits for reducing eniissions.

I63.783 (e Yes Mo owner or operalor of an exisiting or newhy aifected source shall exceed the
applicable limits given iu Talke 2 of Subpart 11, as determinad by the

rocudures deseribed in Talle 2.3 of this section.

163,754 ¥ag Enmpﬁanca dates. )

k3,785 Ma Lxcept if a coating i3 applicd when Lhe allecnative means of imiting emissiohs
is ngt eperating, then this seelion applics.

B3 TRA Mo Except if a coating is applied when the alternative means of limiling, cmissions
is net operatmp. then this section applics.

k3. 747 () Yes Notification Itequirements.

ll63.757 (o) Yes

63787 (1) Yes ||




Reference  |Applies to Comment
Subpart L1
53.787 (b3} Yes The iinplementation plan shall address the subject areas mdicated m this

|gection, espeeially Tahle 2.3 in addition to those lisied in the repulation, as
indicaled below. The implementation plan will serve te provide cuidance and
will assest in cnforcement of the regulation. [tis not the mechanism for

enforcing the regulation.

k3757 RN IS Cxcepl if a coating is applicd when the alternative means of limiting emissions
i3 nokoperating, then this aection applies.

$3 787 (b¥1)H) [Yes . |The implementdtion plan shall ingluce the praocedures for maintaining the

records required under Table 2.4 of this section. as well as the procadures for
mainmainiog the records required under the applicable sections of §63. 788,

e TRARNGH) [V ‘[ransfer, handling, and storage procedures,

||63 THE (a3} Y Applicahle recordkasning and reporting requirements. .

63.755 (1) [N Cxcept if a coating is applied when the aliernetive means of limiting emissions
is ool pperating, then this scction applics.

l63.788 (b} Ven Only patagraphs (b22) (i} theoush (iii), and paragraph (b)C2)(vi) apply except
it a coating is applied when the slternalive means of limiting emissions is not
operating, then all of paragraph (bH2) spplics.

3. 7585 (b3 Mo Except if @ coating 15 applicd when the allerpative means of limiting cmissions
is not operating, then this sectivo applics.

62783 (b)(4) Yes

63738 () Yo When the altemative means of limiting emissions is operating with the
compliance procedures presented in Table 2.3 of this sectien pursuanlt Lo
§63 783(c), the applicable reparting requirements, for each §-month periml, are
those Lhar ace relevant to the compliance procedure in ‘table 2.2, The
reporling reguirements also inclnde those atated in Table 2.4 of this sectica.
When the allermative means of limiting cmissions is not operating, the
complinnce prucsdures under §61. 7835 arc applicable and the applicable
ropocling reguirements in Sabpart T shonld he wsed.

J‘=

3. Dperating and monitoring requice

Table 2.3 identifies the operating and monitoring requirements that apply when using the
CAPC+RTO System as an alternative means of emission limitation to satisfy the VOTTAP limits
requirements of 40 CFR Part 63, Subpart 11, Note (hal for all five of the operating and
menitoring specifications, no averages shall be caleulated (except for ltem 3 in Table 2.3,
VOHAP concentration al exit to R10). 1n addition, the instructions contained in the operator’s
manual ol the manofacturer shall be ohserved.

A flow diagrain representing the control system shall be provided to the implementing
agency identifying the positions of all temperature and flow measuring instruments. The
meusurements shall be carried out in such a way that the results are representative, accurate, and
within the precision defined below. :
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4, Recordkeeping and reporting requirgments

Tables 2.2 and 2, 4 identify the recordkeeping and reporting requirements that apply
when using the CAUEAR TO Syslem as an alicrmative means of emission limilation © meet the
requirements of 40 CFR Part 63, Subpart 11.
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Section 2.2
Element C(1), Part 1

"The owner or aperator of an affected source may apply to the Administrator for
permission to use an alternative meanys such us (an add-on control system) of limiting
amissions from coating operations.”

Section: £3.783(¢) also specilies thal an application for alternative means of limiting cmissions must
include:

(i} "An engineering moterial balunce evaluation that provides a comparizon of the emissions that
wanhi be achieved using the pliernative means te those that woald result from using confings thal
comply with the limits in Table 2 of this subpary, or the resulis from an emission test that
accurately measure the capture efficiency and conirel device efficiency achieved by the control
system andd the composition of the associated coatings su that the emissiony comparison can be
mtade..

When you use both capture and destruction unit operations you need to perform an emission
test. The test should deline the folowing three values:

{1) The caprure afficiency of the enciosure,

{2} The destruction efficiency of the add-on control unit eperation.

(3} The amount of time (in hours) the destruction unit needs to be operating after each coating
cycie. This parameler 1 especially important for aic-cured {dried) coatings and when "lime averaging”
of emissions from coatings is not pernutted. You cannot nse time averaging of emissions when it results
in excesdence of an individual coaling limii on & solids (nonvoelatiles) basis.

2.2.A Capture Efficiency of CAPE {enclosure)

MMC contracted with Pacific Environmental Services (the Contractor) to porform air cmission
lesls on a shup, the USS Scotl DIG-995, during the period August 19-23, 1996 ot MMC shipyards in
Norfolk Virginia. A copy of the 1996 Emissions Test [2] report was submitled logether with the 1946
Application for Approval [3] and the 1996 Implementation Plan |4]. The MMC followed, as will be
shown latcr, an operational protocol that would satisfy all but one of the reguirements ior 106 percent
capmre efficiency. '
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MMC also imvestigated Lhe ellecliveness ol the CAPE (enclosure)} for cantrelling cmissions
associated with abrasive blasting of ships in dry dock and the resulis were discussed in the1996
Emission Test report. MMC idenlilied, in the report, nther environmental benefits that may be achicved
by vsing the CAPE {(enclosure) during ship repair apcrations.

2.2.8 Destruction Efficiency of the RTO

MMC meets all requiraments for destruction efficiency based on detailed and well documented
perlormance test data invelving gaseous orgamc compounds, using FPA Method 254 [5]. The 1994
Air Emission Test resulls show thal RTO exn achiewe:

- Destruction efficiencies greater than 98 percent. when the concentration of ¥YOC pollulanis is
greater than 100 ppmv.

» Efficiency of 30 percent when the concentration is 50 ppimv (propanc cquivalend}.

+ utput concentration from the R14 much below the 30 ppmyv value, which represenis the cul-
off value for using EPA Method 25A.

Lo Table 5 of the 1996 Application for Approval MMC says thial they will operate the RTO to
praduce a destruction efficiency of 25 percent, detenmined nsing EPA Method 254, the level ihey will
want o take credil for in future operation. We have explained the conditions under which vou can use
EPA Mecthod 25A ina 1995 memo [5].

2.2.C Operating Time for the RTO

MMC tried 1o develop a simple procedure to relate the tima it would need to run the RTO when
they apply coatings with different assumed solids (nonvolatiles) contenl. Ln their caleulutions, they

- Agsumed that coatmngs released the volatiles instantansously,

- Averare the emissions [rom coating over Wme, concluding
that they could turn off the RTO while still applying coatings.

However, we have concems ahot the relizhility of MMC®2 predicted RTO operaling values because
under certain comnditions the assumplions may not be valid. l'or example, thay did not consider the
effect of temperature or season on evolution of volatiles. Considering all these facters, we identified
the appropriate operating time for the K10 in T'able 1.1 ahove.

Also, an operator muost net tumn aff the air to the RTO or the RTO itself when applying a
coating., Wc cannol assumnc when you stop applying a coating that all the necessary mass of volatiles
was swept out ot'the enclosure and directed to the thermal oxadizer, Under cortain applicalivn
temperatures and coating VOHAP content, you will need to operale the RTO beyond the time it takes
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Lo complete the application of a coating (Chapter 3). The necessary lime i defined at the puint when
the total emissions inside the CAPLE System divided by the tatal solids {nonvolatiles} on the hul] is at
the level or beiow that of each complying coating, If we accepled the avgument that the higher
desiruction cfficiency achieved during certain painting cyeles should balance any time-period of
nencompliance resulting from the application of coatings in the enclosure—we would madvertently be
granting those that have elected o use add-on controls in lien of using complying coatings a
compliancc-rolated advantage,  The reguitements are givenin Section 2.1,

2,2.D Ceating Limits Never-to-be-Exceedad Form of the Standard

The NESHAT specifics imder Section 63.783(cH{1i)(2) that the post-control emissions of
YOHAP per volume ol applied solids (nonvukatiles) must be a0 greater than those from the use of
coatings hat comply with the limits in Table 2 of Subpart 1T (Table 1.2), meaning that the post-controf
emissions at any lime should not exceed the mass of VO AP per volume of nonvolatiles (salids)
applied.  Since the limilations in Table 2 of the standard are specified on a never-fo-be-exceeded
basis, the use of nun-complying coulings is not permitied and constitutes a violalan of the standard,
unless the emissions released are baing controlled to the level of the compliant coalungs--referenced on
a solids or nunvaolatiles basis.

When we developed the regulation in 1993, we had evaluated several approaches for determining
maximum achicvable control technology (MACT) opuons.  All were based on coatings with
inberently low pollutant contents [6]. Two options were evaluated durin g the development of the rule:

{1} The first type ol limit is bastd on maximum or pever-1o-he-exceeded values for each
coating calegory. The facility and paint manufacturcr would know that by wsing or producing a coaring
that, as applied, meets the MACT lmit, he or she is complying with the repulation. Y ou ars not
allowed to apply in uncontrolled environment, coalings that emit VOHAPr ahove these Limils.

{2} The second type ol limit is based on averaging, Average limits allow the shipyard to usc
any coating, but they must do cxtensive planning, calculating, and recordkeeping to make cerlan thay
meet the average limit. Use of any high-HAP coating must be oflset by use of one with low-HAP
content within the designated averaging period.

Ot the optivns evaluated for selecting the *floor,” the never-to-be-exceeded basis was the
option adopted in the final regulation bascd o the comments received from the stukeholders [7 - V).
As aresult, cortain existing coatings which are non-complying cannod be used, ance the reguladon was
in place, without first installing add-on conlrls. The never-lo-be-execeded limils were the basis for
caleulating the MACT floor and the emission reduction achicvable resulting from Lhis ragulatory
aclion. Any form ol time-averaging that resulied in exceading a limit 1s Lherefore not permitled.

Time-averaging of emissions would, thys, allow a sourcs w use low ar zero VOTTAP/VOC

coatings during certain painting cycles and non-compliant coatings during other coating eveles. You
would be in compliance, as long as the total cmissions relcascd during the averaging period did not
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excead the lotal emissions produced had only complying coatings been used throughout that time
petiod. TTowever, this is not permitred. When you are using the CAPE+R IO System you are allowed
Ly use non-complying coatings and the emissions from coating cycles may mix inside the CAPE . Vou
will need to operale until the mass of VOHAL's within the CAPE dividud by the solids applied to the
bl is tess or equal 1o thar of the cumplying coating.

2.2.E VOC as Surrogate for VOHAP

MMC indicated in its application that it has selected the option allowed in the NESTTAP of
usmg YOC content as a swrngate for VOHAP content. The teem VOHAP content as nsed in this
slandard includes any volatile emitted during air curing ol the coating. However, any “exempt’
compound that is an organic HAT (non-VOU LLAPY will need to be counled when determining the
total mass of VOC material that would be emiticd from a coaling.



il i o

Section 2.3

Element C(1), Part 2

fit) "4 praposed moniforing prefocol that includes operaring parameter vadues to be monitored
for compliance wiid an explanation of how the aperuting parameier vilnes will be estublished
through a performance test.,.”

In this section we will evaluate the 1996 Emissions Test {performance 1cst) [2] results for the
CAPE+RTO System. In the first part we discuss the extent MMC satisfied the 100 percent capture
cfficiency requirements defined in EPA Method 204 (62 FR 32500, June 16, 1997) (10]. In the second
part we cvaluate the procedure followed by MM for sctting the value of the destruction etficiency of
the RTO,

2.3.A CAPE {enclosure)

The Unil Operation System (U0S), the ensemble on which the material halance should be get to
determine the change in the VOHAP concentration resulting from application of a coatmg, is the CAT'E
(enclosure) volumne plus the air volume in pipes of the air management sy&icim (Figure 2.3). 1t the
C'APE gysiem capturcs in-time the necessary amount of Y OHAPs and passes these VOHALDs to the
RTO, the CAPE system will be considered to have 100 pereent capture elficiency.

The requirements ot a Fermancnt Total Enclosure and for ensuring that the {low is into the
enclosure are specificd in EPA Method 204, If the following four requirements {Reguirements 1 1o 4)
are met and if all the exhaust gases from the enclosure are ducted to the add-on control device
(Requirement 3), then ihe VOHAP caplure cfficiency 13 assumed to be 100 percent, and capturs
efficiency noed not be measured. If part of the VOHAP laden yas stream is not ducted Lo the add-on
control device, capture efficiency must be detecrmined. The following paragraphs prosent each
requirement {lotal five) and discusses whether the CAPE met or was not ahle to meet the requircment
during the 1996 Tmission Test in Norfolk, Virginia.

(13 "Auny fmareral drafi vpening] NDO stadl be of feast four equivalent opening diameters
from each VOHAP emifting paint unless atherwise specified by the A dminisfrator.”

MM indicaled on page 2-14 of the 1996 Emission Test report | 2] that CAPE design contains

o windows. It has no NDOs such ag those that allow raw materials lo enter and products 1o leave and
the doors were normally closed during coating oporation (Appendix, Tixhibit 2.1).
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An NDO according to Section 3.1 of FEA Method 204 js " A ey pormanent opening in the
enclosure that remains open during operation of the facility and is not connected to 4 duer in which a
fin i3 insialled.”

MMC dctermined the equivalent diameter on each side of the CATEtobe 5.2cm (0.17 fi).
This valuc comes trom worst Lase assuniption that a gap 2.54 cm by 16.5 m (1 in. by 54 ft) existed
between the CAPE and the ship hull, on each side of the curtin touclnng the ship hyll
(Appendix, Lxhibit 2.2). liour equivalent diateters would be 21 ¢m (0.08 1), This mcans that the
CAFL would meet requirement 1. Under operating conditions the nozzle of a paint gun would
nermally be positioned at a distance greater than 21 cm from cilher sides of the canvas edges touching
the holl, 1o avoid painting the walls of the enclosure,

To evaluate the Capture efficiency of the CAIE, MMC cstimated the areas through which the
air infiltrates into the CAPE. ey referred (o these areas as NDCs. These arcas (NDOs) arc located
mamly along the sides of the ¢nelosure where the curtains come o contact with the hull of a ship.
Although the contour ol a ship makes it difficult to obtain g good seal. a visual inspection during the
lest perfonmed by MMC indicated no visible cracks ar opemngs at the seam of the lolal enclosure und

the hull.

(2) “The total avea of alt NDOs shall not exceed 5 percent of the surface area of the
enclosure s walls, floor, and ceiling.”

MMC: established the enclosure area ratio {NLAR) far the CAPE a1 0.005 using Eguation 2.2
belaw, This value is below the limit of 0.05 ser in EPA Method 204, They arrive at this value by
cstimatiny (he following:

(a} Ay, the NDO total area as 23.9 m” (257 ft*], {Appendix, Exhibit 2.23, assuming that a
2.54 em (1 in.) gap exisied along every seam of the enclosure.

(b} Arp the total enclosure surface areg as SOK2 pa? (54, 825 f*}.  Five perccni of this arca is
W0 m? (2, 741 1), Henee,

NFEAR = (A7 (A) (Fyuation 2.2)
= (23.9)% (3082)
= .005( ar 0.5 %)
Therefore, the enclosure meets requircinent.
(3) “The average fucial velocity (v} of air through all NDOs shall be at Teast 3600 mhr
(200 fismin). The direction of air Hew hrough all NDOs shall be into the enclosure.” A vacuum
(negative pressure drop) of 0.013 mm g (0.007 in. | 1,9) corresponds to an FV of 3,600 m/hr (200

fmin). (NOTE: 0.13 mm Hy (007 H,0) vacuum is the value in the lutest version of FPA
Method 204}
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Figure 2.3 CAPE and Air Management System Unit Operation System
{boundary for materlal balance)

312 m3/hr

i
} Make up CAPE
' Air —- |
; _ | 8375m3 |
B .:
| 1388 mamr| |
| 1700 m3/hr i

System Boundary

The requirement here can be satisfied in two ways: (1) if tho average FV for u permanent
cticlosure is at lcast 3,600 m/hr or alternatively, or (2) the vacuum inside the enclosurc is greater than
0.013 mm Hg. (.007 in. H,0),

WIMC satistied the allernative option (2). It continuously monitored the pressure drop (stalic
pressure) along four centrally located positions in the CAPE (Appendix, Exhibit 2.3). Each of the
probe locations was: 9.15 m (30 fi) high: 1.53 m {5 ft} from the outer wall of the enclosure; and 18,3 m
(60 [1) between cither air plenum. The positions were cqually spaced, 18.3 m (60 ft) from one another.
l.acation number | is aboul 73.2 m (240 1) from the exhaust point, and location number 4 was the
closest it (8.5 m (60 1t). The static pressure was always above the required minitmum of -0.013 mm g
(-0.007 ir H,0) throughout the four days of the monitoring period: The averape static pressure for the
four positions along the CAPE was -0 035 mm Hg (-0.019 in, H,0). Reqguirement 2 is, therefore,
met,
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In the following section we will show you the results we nbtained when we mied to use the
equation in Method 204 shown below to caleulate 'V

FV — (0, Q) /Ay {Equation 2,3}
where:

(), = the sum of the volumetric How front pas streams exitng the enclosure through the exhaust
duct or hood, corrected to standard conditions. [ @, = 1700 m*/min ]

Q, = the sum of the volumetric Mow, corrected to standard conditions, from all gas strearmns into
the enclosure through a forced makeup air duct; zere, if there is no forced makeup air into the
enclosure. [Q; — 1388 m¥/min]

Ay = total area of all NDOs in enclosure. [A, = 23.9 m?]

The value of FV for ihe CAPE is equal to |60 {1700 - 1388)]/ 23.9 — 780 m/hr (43 ft/min).
This vadue is lower than the 3600 m/br (200 fi/mind minimum value specilied in EPA Method 204
Since MMC, in its 1996 Emissions Test, indicaled that when the seal between the CAPE and hull was
inspecicd visually, there werc no visible cracks or openings, onc can comclude fhe worst case
assumption that a onu-inch gap existed at every seam of the total enclosure which overstitnaled the total
arca A, of all NDOs . MMC did not perform this caleulation as il did not select this option. It met
instead the negative pressure drop requirement. We expect the air flow Lthrough the CAPE to be
inwards when we operate the enclosure at this minimum vacuun [10]

(4) “All aceess doors whose areas are not included in Criterion Number 3 and qre not
inciuded in the calculation in Criterion Number 3 shall be elosed dring routing operation of the
process”

This criteria is met. In (his set up, there are two doors pasitioned, onc al each end of the CAPF,
They are used to access or deparl the enclosure. The criterion is met becausc the doors are normally
closed. There are no winduws to the enclosure.

(3} “AH VO emissions must be captured and contained Jor dischurge through o control
davice. ”

This criterion was not met.  MAC ig able to discharge using Lhis setup all emissions from an as-
applied coatings that would need to be captured and sent W the oxidizer, However, MM{'s procedure
presented in the 1996 Fmission Test (performance lest) and which il indicated in its Application for
Approval would not do that. We explain in Section 4.2 why the approach used by MMC [iwr
determining RTO operating time would not fuaraniee that the pecessary ancunt of VOU emissions are
captured and contained for discharpe.
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2.3.B Regenerative Thermal Oxidizer {RTO)

1" we usc an add-on control unit such as an exidizer, the owner or operator neads to do an initia]
performance test to show that the required emission reduction is achieved. Angther purpose of the test
1% b identify and validate the monitoring protocol that includes operating parameter values to be
monitored for compliance. MMC provided detailed results of 4 iest undertaken in Norfolk, Virginia, in
1996 [2|. They used scvera test nicthods:.

v EPA Muthod 1 of Appendix A of 40 CER Part 60 was used for sample and velocily traverses.
- EPA Method 2 of Appendix A of CFR Part 60 was used for velocity and volumetric flow rates.
. EPA Methed 3 of Appendix A of CFR Part 60 was ysed for £as analysis,

. EPA Method 4 ol Appendix A of CFR Part 60 was used for stack 228 moisture.

- MMC proposed using EPA Method 254 to measure VOU coticentration in the inlet duct to the
RTO, and ity the outlet of the R0, Tt conducted three 1-hour test ming using one flame
ionization (total) analyzer (FIA) at the inlet, and one FIA at the outlet of the RTO, Tt also
indicated that during a test, the coating application rales reflected near maximun operating
condition.

. MMC determined the destruction efficiency of the incinerator. Equation 2.4 below identifies the
paranicters that were measured in the demonstration, test,

LE={C;Q -C ¥ 0, {Equation 2.4)
where:

DE = destruction efficiency, %

C; = inlet VOTIAP eoncentration, ppmy propaue, dry basis

C, = outlet YOILAP concentralion from incinerator, ppmv
U'ropane, dry basis

Q; = wmlet ilow rate, nr'/iinute at STT

(2, — vutlet flow rate, m*/minuie at STP

MMC conducted a system bias check prior to conducting the coating fest runs to verify Lhat
each cotire sampling system was leak tight, Tt also conducted 4 calibration error test within 2 hours of
imitiating 4 test run. Zero and span drift checks were performed at the completon of each sampling run.
These tests are not requited in EPA Method 254, It shaws that MMC was paying attcation to cuality
control.

Un papeld of the Application lor Approval |3) MMC mdicated that it will use the approach
the 1996 Emission Test to demonstrate compliance with the NESHAP using the CAPE+RTO System
(Appendix, Fxhibii 2.4). However, EPA will allow MMC to use the 1996 Emission Tost [2]in liey of a
new performance test if they are using the same CAPE4RTO System in the new localions and operaling
as explained in Section 2.1,



(iii} “Details of appropriate recordiceping and reporting procedures™,

The facility indicated that it will maintain separale records for the coatings applied 1o a substrate
within the CAPE sysiem, including the amount of each coaling, the valatile cunlent {including cure
volatiles}, und volume solids (nonvolatiles) of the coating applied to the ship hull. This will not be
required when the CAPEHRTO System is used as indicated in Section 2.1

When a coating is thinned, the thinning allowance should be caleulated to meet the limits an a
solids basig. That should be the basis for the as-supplicd and the as-applied certificatioms, This is
explamed in Section 63.785 {cW(2) & ()(3) of the regulation. MMU recognized that Equation [ in the
standard [1] needs to be used to determine thinning allowances. However, they arve checking
compliance using a/liter ol coating units in the certification sheet for “noncomplying coatings” (pagc19
of their 1996 Tmplementation Plan). They should have ysed /1 solids limits instead. ‘Lheir statements
in Section V(e}(2), page 8 of the Application for Approval indicates that compliance be based on “g1 of
coating or g/1 of soiids.™ They noed to indicate that g/t solids {nonvolatiles) shall be used whengier
thinning solvents are added 1o coatings. MMC indicated that it will inake the indicated rovisions.

Lastly, MM put much thought into planting the work and reporting the test information in the
1996 cmigsion test perfonined in Norfolk, Virginia, They documented well how they measured
emissions of VOC muterial and particylates. The test report conlams supporting detals, ineluding
2ssential quality control logs and data tahles (c.p Appendix, Exhibils 2.5 and 2.6).  However, I found
itdifficult at timey 10 match pieces of dula logether. Such issues were later clanified { Appondix,
Exhibit 2.7).
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Section 2._3

Element C(2)

"The Administrator shall approve the alternative means of limiting entissions if, in
the Administrator's judgment, postcontrol emissivns of VOHAP per volume applied
solids will be no greater than those from the use vf coatings that comply with the
limits in Table 2 of this subpart.”

We will discuss some of the material bulunce related imformation submitted by MM, The
purpose is also to clarify a number of important points that have application beyond the MMC s
submittal.

2.4 A Material Balance Calculations of Theoratical Minimum VOHAP Reduction 76

MMC used a4 material balance Lo calculare, for a ropresentative number of coalings applisd to
ships, the minimum reduction of emissions, referenced on a solids (nenvolailes) basis, that 15 needed 1w
meet the coating limitations in the regulations. Théy did the calculations for two coatings with assumcd
sulids (nonvolatiles) content Irom 20 to 80 percent by volume, The resulls are shown i
Tablc S of their 1996 Application [or Approval [2], (A ppendix, Fxhibit 2.8). MMC conclnded, ur
example, that if the caleulated reduction. necessary was 77 pereent [or a given coating mixiure, 1sing ag
RTO with a desuruction cfliciency of 95 percent would achieve a higher reduction than is required by
the repulation. MM referred 1o this mimimum reduction as an “overal] control efficiency required.”

El'A Comments

We disagree with their conclusions.

. The calenlated minimum reduction of VOHAPS on a nonvolatiles basis (sulids) i= a vacful
mimber. It docs not however, indicate the overali control chiciency achieved at a given RTO

setting, unless we can assume Lhat

“all the paint cmissions evolve at once and all the air flow dirceted
from the enclosure (CAPE) into the RTO oceurs instantaneously,”

. The above scenario is unlikely and MMC will noed w factor in the amount of time needed for
the necessary amount of volatiles to reach the 110 from the einclosure,
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2.4.B Material Balance as an Alternative to Emission Testing (Model 1)

MMC used annther material balance approach (Model 1} Lo estimate the VOC build-up within
the CAPE during application of a coating. They calculated the hours of RTO operating time required
for compliance for coating application periods varying between 2 and 8 hours (Appendix, Exhibit 2.9).
The caleulations were performed for two types of coatings, in nunvolatiles (solids) content from 20 - 80
percent and presented in a tuble, which was to be used as an altemative to emission lesiing. They also
calculated another table to illustraic the time needed to achieve concantrations of less than %08 g
(2000 1bs) (Appendix, lixhihit 2.10).

1. BEI'A comments [Model 1

We believe that MMC started with a good idea, however, (he model they used does not
represenl the siluation under smdy. Our reasons are explained below:

. An implicit assumption in the madel used is that all VOLLAPS (or VOUCs) are flashed off
instantancously when the paint is applied. This would lead to a higher rate of evolution of
VOHAP matenal, It would also result in prediciing a shorter time for reaching the maximum
YOLIAP concentration than might occur in an actual coaling cycle.

. The Company did not restrict the use of Table 2 in the 1996 Application for Approval
(Appemdix, Exhibil 2.9) to one temperamre and one would conciide that the table was going to
be used throughout the year. A coaling will take much more time to dry in winler than in
SUMITET. '

. Table 2 in Exhibit 2.9 shows that for antifoulant coatings with 40 percent solids {nonvolatiles)
by volume. applied for 8 hours, the RTQ would need to operate [or only S hours to bring down
the emissions to the level of compliant coatings. This implies that MMC can tarn oil the RTO
while they are still applying coatings; however, we disagree as expluined in Section 2.2,

. NMMC assumed thai the NESIIAP permitted the time-averaging of emissions to meet the
Immitations in Table 2 of this NESILAP. This explains why they indicated that the RTO eould be
tumedd off before they completed painting and still be in compliance. The NESHAP does not
allow averaging of emissions. In Table 2 of the regulaton (Subpari IT) the limits arc spocified as
never-lo-bue-exceeded.

= Although MMC did not provide details about the model, it was possible to duplicate some of
the results by assuming, as a starting point in ihe snalysis, that the mass of volatiles removed and
the mass of volatiles recireulaled were proportional to the flow., Thal assumption did not lead
to the conclusion reached by EPA using a more robust model (Mode] 2). Henee, MMC should
not use Table 2 in Tixhibit 2.9 of the Appendix W meet the standard.
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2. EPA ¢ ent (reduction round level, Appendix. Exhibit 2.140)
(Table 4 of the 1996 Applicalion for Approval}

s A owner or operater of the RTO is only required to ensuare that the “posicontrol VOHAT
emissions” per volume ol applied solids be no greater than those from the use of coatings that
comply with lhe limits in Table 2 of the NUSHAP (Table 2.1) and not the destruction of all the
applied VOHAPs.

. An owner or operator of the RTO is not required w reduce emissions to background level.
Therefore, MMC's did nol nzed ta develop their Table 4 (Appendix, Exhibit 2.10). The lable,
however, provides a reference point for the maximum achicvable reduction--hackground level.

. MM showed that the RTC would need to operate 14 hours—6 additional hours after paiating
ceases 1o achicve VOTTAP background level. At this point the coaling should be at a minimum
dry-to-touch, but it will still retain a small pereentage of the solvent, This can range [rom
5-15 percent by mass volatiles (Appendix, Exhibit 2.11). It may taks between 4 to 36 hours
from the time a coating is applied to be dry, i.c.. dry-to-touch ¢near zero emissions). The drving
times depend on temperature and type ol coating and other operaling parameters. The terms
dry-to-touch and dry-lo-hard are explained in some delail in Chapter 3.0.

2.4.C Determining Operating Time for the RTQ

The valucs in Tebles 2 and 4 of the Application presented by MMC underestimate the operating
time for the R tor reasons explained in Chapter 3.0 and, therefore, should not be used. MM must
modify the CAPE supervisor log, the CAPEARTO System operator log, and the CAPIE air COMPIESSOr
operatitg log, to include the total planned hours of coatings, which ends with each veolume ol non
complying coating applied. :

The RTO operating time for compliance — (, + 1, hours are indicated in Equation 2,1, where,
L = coating cycle time (hours) plus 1, = additional time to ensure that RTO is hot stopped before the
ettussions in the CAPE from the coating evele are equal to or below that ot a complying coaling.

ldeally, an owier or operator should determine the value ol L, at the reconmended dry film
thickness and tomperature as explained in Chapter 3.0. MMC is already collecting this rvpe of
informalion as part of the Quality Assurance Record for Critical Couted Areas {Appendix, Exhibit 2.5}
lor the bateh of coating. However, MMC will be required 1o follow a simple approach for determining
ty Itwill first need 1o measure temperature inside the CAPE and use this value to determine the extra
time from Tuble 1.1, The operator will have to choosc between one of two locations:

. Inside the air conduit exiting the CAPE,
) Al some height in the middle of the (CAPE,

The specific reyuirements are explaingsd in Section 2.1 Blemenl 03D

2-29



REFERENCES

1. 403 CFR Part 63, Subpart IT--National Emission Standards for Shipbuilding and Ship Repair (Surface
Cuoaling).

2. Air Emission Evaluation Total Claseous Organic Cempovndy and Filterable Faviiculate Emissions
Compliant Alf Position Enclosure ({CAPE) System 1SS SCOTT DDG-993 Metro Machine
Crrporation; prepared by Pacific Environmental Services, Inc., Lerndon, VA, September 1996 far
Metro Machine Corporation, Norfolk, VA,

3. Applicativn for Approval of diternarive Methodology for Complionce with The NESHAP for
Shipbuilding and Ship Repuir, submiled by Metro Machine Corporation, Norfolk, VA, June 12, 100§
{Revised Oetober 31, 1996}, prepared with Pacific Environmenial Services, Inc., Herndon, VA,

4. Implemenmtotion Plan for Complicace with the NESIIAP for Shipbuilding and Ship Repair Metro
Machine Corporarion; preparcd by Erie Lasalle, November 1, 1996; Metro Machine Corporation.
Norilvlk, VA.

5. Memo Irom John B. Rasnick, April 4, 1995, “EP4’s VO Test Methoods 25 and 2547
EMC GD-033, URL: hilp:/fwww epa.goviemc,

6. MESHAL for Shipbullding and Ship Repair; Docket No. A-92-11: Documents No. 11-C-014.
7. NESITAP for Shipbuilding and Ship Repair; Docket No. A-92-11; Document Ne, T-13-063.

¥. NESHAP for Shipbuilding and Ship Repair; Dockel No. A-92-11: Documeants No, [I-D-067.
9. NESHAP for Shipbuilding and Ship Repair; Decket No. A-92-11; Documents No. I1-D-069.

10, Preparation, ddoption, and Submiital uf Staie Implemertation Plans, dppendic M, Test Methods,
204 A-204 I 62 TR 32500 (Monday, Yune 16, 1997).

2-30



CHAPTER 3
EVOLUTION OF VOLATILES DURING PAINTING

This chapter will look at typlcal phases that 4 coating underonas after it is applied to a substrate
and that produce emissions and explains why MMC's methods ol caleulaing cnission levels must
change (o meel our conditions for approval

3.1 Application and Drylng Phases of a Coating

Protactive coatings are usually applied as a system, which may include a primer, a middle coat,
and a lopcoal. Coatings must reach the right conditions belore another coat goes on; otherwise, the
new layer will affcet the rate of zolvent evolution resulting in problems such as blisters, The coating
manufacturer provides guidance to avoid such problems.

When a coating is applied to a substrate, a part of the volatile material flazshes off during
application or spraving. We do not know how much evaporates in the first phase because it dependsz on
the operation. The rest of the volatile material evaporales in Lwo distincl drying phases. The flrst is the
“dry-to-touch” or “dry-to-tack” time, which can vary from 2 hours to much more than 10 hours. The
second is the “dry-to- hard” time, which may vary from 4 to 72 hours. These relatively long drying
{curing) times ogeur when a drying oven is not used or the air is much below oven level temperatures
{Oven temperaturas are usually greater than 90°C. or 194°F). A paint nzeds mors time to dry
complelely {dry hard), bul we do not need Lo know the tme relerred w as the dry-to-hard tme,
because little solvent emits during that period.

Dry-to-Touch Time

We can define the dry-to-touch time (drving time), as the time unll the paint is still soll when
tcuched but docs not stick to onc’s finger. A Maternial Salely Data Sheel (MSDS) will state the “dry-
to-touch” time as the recommended film thickness. As the ambient temperature decreases, drving time
markedly increascs (Appendix, Exhibit 3.1). This drying Lime 13 important because it marks the point at
which the coating on the subsirgte contains no more than 3-20 percent by mass volatile material
{Appendix, Exhibit 2.11). More forgiving paints can receive a second coat at that point. Usually,
operators recoat such coatings while tha paint on the substrate is much more moist (contains morc
solvent) than at the dry-to-touch point. That is why the EPA’s model [oouses on the dry-lo-touch time.
During cperations, a coaling’s drying lime depends on & number of factors, including the resin used in
the coating, the thickness of applied coating, the substrate’s tcmperature, and the air fow.
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3.2 How Long Volatiles Take to Emit frem an Enclosure

The regulation on shipbuilding and ship repair identilies 23 categories of {marine) coatings that
serve the different applications and funclional needs of the industry. They include alkyds, inoreanic
zines, and epoxies. Painters apply coatings to large surface areas by spraying, brushing, ar using rallers.
When they paint a ship’s hull, they normally leave the coating to drv in the open. Ducting the emmmns
from the hull of 4 ship to an abatement unit opsration has not been practical until recently.

The CAPE+RTO System (Appendix, Exhibit 3 2) includes an enclosure thal caplures and
releases volatiles from coatings applied in cycles usually lasting from 1 to several hours. Appendix,
Figure 2.3 of Section 2.3 {shows a schematic of an enclosure with recirculation. A certain mass of air
leaves the top of the enclosure so the sysiem pulls in the same amount of make-up air {tresh air)
through the cracks between the ship”s hull and the CAVE’s walls. ‘When painting begins, the make-up
atr mixes with the volatile material and the reciroulated air. The volume of make-up air pulled in i
likely to be ailected by the amount of volatiles evolved. Air should recirculate fast encugh to allow
rapid muxing of the VOHAPs evolving within the CAPE system. Orherwise, we cannot assume the
concentration inside the CAPE znd that leaving in the flow (o the RO are the same.

The solvent loss from a coating film depends on the temperature, air velocity and turhulence
over the surfice, ratio of surface to volume, and other factors that determine rate of evaporation from a
coating film [1]. For most of the coatings discussed here evaporation controls the emissions of
volatiles.  After a film forms on the coaling there comes a point where the rate of solvent 1oas from the
coating film becomes dependent an how quickly the solvent can reach the surface of the film Lo
evaporate. The amount evaporated is determined by diffusion of volatiles between particics in the film
(the dillusion-contral regime) [2]. Sometimes, people refer to this period as the dry stage hecause the
coating film on a substrate feels dry-to-touch. We are nol interested in that sacond phase.

Figure 2.1 of Section 2.1 shows the concentration profile (build up and decay curves) for VOC
material during several coating cycles in a coating period that lasted for several days. In some cases Lhe
curves overlap, showing that several coating application eycles were occurring at the same time. Tt also
inchydes intervals when paint was not applied. For example, 2 large time gap between the frst twa
coating cycles exceeded the time-to-dry for the first coating,

3.3 Determining the Concentration of Volatiles Inside a Coating Enclosure

Inthe following sectiona we will describe two ways to pradict the concentration of volatiles
inside the enclosure while applying a coating; MMC’s method and our method. Once we kiiow the
likely concentration, we can determine how lony the regenerative thermal oxidizer (BTO) needs to nn
in order to comply 'Wlth the limat 571 /. {4.76 b/zal} for a general use coating. Both methods assume
that there are no concentration pradients inside the enclosure and that volatiles do not re_enter the
enclasare. As discussed later, we can keep volatiles fiom leaking out by maintaining a minimum
vacuum inside the CAPE. For this discussion we assume that all volatiles in the coatings are VOC
material,
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1. Calculation by MMC (Model 1)

Exhibit 3.3 in the Appendix summarizes MM s results. On the same page you wall find
variables for a maximum application rate of 72,640 g/hr (160 1h/hr). MMC determined they had (¢ run
the RTO for several hours bevond the coating cycle time to reach compliance. (They did not commir to
run the RTO beyond that long.)

They did not deseribe the procedure exacily, hut we were able to duplicate the initial
I5-minute intervals, To do so, we assumed the mass of pollutants resulting during each interval split
according to the same ratio as the flow going to th incinerator and the flow rerurned (o the CAPE.
MMC assumed that volatiles {VOC) meteria! evaporated ingtantancously once sprayed, Also, they did
nat factor in their caleulations how temperature or scason affects volatiles’ rates of evolution from 2
coating, Ideally, to delermine the volatiles concentration or change in YOC cancentrafion within the
enclosure (CAPE), MMC shouid have used the total air volume in the CAPE plus piping. They did aot
report this valuc, but they told us the inside volume of the piping from the incingrator to the CAPE was
less than 425 m” {15, 000 f*), whick, in this casc, is negligible compared to the CAPE volume, We
credit MM for having considered the need to run the RTQ heyond the coating eyele, but their
approach cannot be used to predict the effect of temperature or coating thickness on the volatiles rate
of evolution from an applied coating,

odel used by EPA io calouiate rate of evaporation (Made 2

We calculated emissions using a spreadshest (Model 2) that was developed by EPA [3].
Model 2 is a combination of two published models. The first provides exact solutions to the indaor
concentralion daring and after the application of a coating [1] The second describes a method to
estimate the source decay rate constant which is calewlated on the basic that 20-percent of the solvent
mass has been emitted at the end of the drying time [4]. We mentioned some of the linmiling conditions
and explain other details in the cited paper. Table 3.1 gives the variables that we must define to
delermine the volatiles rate of build-up inside the CAPE. They include the air-cxchange rate {exhavst-
flow rate and hooth volunic), an fmportant paramoter that affects the volatile’s maximmum peak
concentration. We will assume in the following example that ail volatiles are VOC matarial. We
detcrmine the application rate and hull area peinted from the Appendix, Exhibit 3 4, a5 MMC
recommended in a recent communication [5]. We also assumed the dry coaling thickness wag 127
micron (5 mil) to determine volume solids (nonvolatiles) as was indicated in the Appendix, Exhihit 3 4.

We used the conditions in Table 3.1 to generate the tabular results in Table 2 2. ‘We can deduce
from these results that, aller une hour, the VOC in the CAPE s air is 3 0 g/m” and the VOC ot the
hull’s surface is 51,674 g. The total YO inside the booth is 76,280 g (75 percent of content of the as-
applicd coating). At this poin, the total VOC ver Liter of salids on the hull is 683 L solids (Tahle
3.2). I we add the amount that is still in the booth air, we get 1009 /1. solids {on the hull).

Tf the coating were an antifoulant, the complying limit is 765 g/L solids. The ratio of latal VOC
insidc the CAPT. divided by sclids (nomvolatiles) on the hull would reach that limit sbout 1.7 hours into
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the coating cycle of 2 hours. Henee, if workers suddenly removed the enclosure, the emission rate
would never exceed 765 g/ L solids on the ship’s hull

However, a general-use coating with a complying limit of 571 /L solids would need close fo
2.3 hours or about 20 minutes above the time for compleling the coating cycle representad here.

Table 3.1 Input Parameters Used in Model 2

Parameters Values
CAPE * {enclosure} Volume | 6,371 cubic meters 223,000 cubic feel
Exchavst flow rate 21,420 cubic metershour | 755,700 cubic feer/hour
Surface Area 1,208 suuare meter 13,000 square feet
Yolatiles density B40 /T 7.0 Ib/gal.
Nonvolatiles {solids} content | 42.2 % V/V 422 B VIV
Paint 90 %5 drying time 2 hours 2 hours
Spraying Period 2 hours 2 hours
Spraying (application)} rate** | 256 L/h 67.5 gal'hr
Overspray 30 % 30 %

" Neglocting 423 m* (15,000 6 of piping will slightly undercstimate VOC evolution time,

** Rounded 10 threc sigoificant figures.

In Table 3.1 we uged 2 hours instead of 2.75 hours, the value recommended by MMC [5]. A
vele of 2 hours agrees better with their 1996 test rosults plotted in Figure 2.1 in Chapter 2. MMC did
not clearly specify the nonvolatiles contant of the as-gpplied coating. We derived the valuc in three
steps ax follows:

- First, we calculated an overall coverage based on the coating thit was applied inside the CAT'E
(including the overspruy): 1208 m%511 liter = 2.37 m¥liter. The values we used sre Fom

Appendix, Exhibit 3.5,

. Second, we adjusted the value determined in Step 1 above for 30 percent overspray:
2.37/(1-0.3) =338 m"liter. This value is the practical {etfective) coverage of the ship hall.

. Third, we used the practical coverage and the dry film thickness (DFT) in the cquation below to
determine the volume fraction nonvalatiles (NV):

(LOOU/DFT) * NV = 3.38 (Fquation 3.1)
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The DFT was assumed to be 1.27 * 10 "* meters {5 mils). Tf we had used the total spraved
coating (as-zpplied basis) to calculate coverage (2.37 m*Miter) we would have underestimated the
content of nonvolatiles in the as-applied coating, However, if the actual ovarspray was less than the
default value of 30 percant we used in Tuble 3.1, we would be underestimating the NV fraction of the
coating, A decrease in the value of cifeclive ur practical coverage (for a given DFT) resuits in a lower
vatue of NV content (fraction) and a higher as-applied VOC content which results in a higher VOC:
Sprey rate.

Table 3.2 Volatile to Solids Ratlo, g/L {for a 2 hour coating appllcation period)

WIHE ot 0N Sueface I Booth
Solids {L) On Surfaca On Surfaea

Time ¢h) Ratio 1 Ralic 2
0
0.04 1124.4 18107
0.0& 1089 1 1573.5
012 1074.8 1546.9
018 1080.8 15159
0.2 1027.7 1485.6
0.24 1005.3 1456,
0.28 983.5 1426.9
0.32 962.4 1398.5
0.36 9419 1370.9
0.4 9220 1343 58
0.44 902.7 1917 4
0.43 BB3.0 1201 8
0.52 865.7 1266.4
0.58 8480 1241.8
0.5 §30.8 1217.9
084 87141 1104 5
0.58 797.9 M71T
0.72 782.1 1149.5
0.76 768.8 1127.8
0.8 751.9 1106.6
0.84 7274 1028.0
0.58 723.3 1065.0
0.92 T09.6 © 1048.4
0.06 £56.3 10273
1 E83.3 1008y
1.04 §70.7 050.5
1.08 6584 972.9
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112 B46.5 8357

1.18 534.9 838.p
1.2 622.6 9225
1.24 6126 408 5
1.28 601.9 881.0
1.32 58914 8758
1.36 581.3 261.0
1.4 5714 846.5
1.44 £81.7 B32.5
1.48 5324 818.8
1.62 5432 8054
1.56 5343 7824
1.6 85266 77a7
1.64 5171 7872
1.88 B08.D THE M
1.72 EDO.E 43,3
1.76 493.0 731.8
1.8 4853 120.5
1.54 477.8 708.5
1.88 4705 . £98.3
1.82 465.4 G883
1.08 4565 6761
2 448.7 G681
2.02 4395 6538
2.04 4205 E3p2
2.08 418.7 6254
2.08 410.1 : 6117
2.1 400.8 a98.3
212 3.7 5851
2.14 3g2.8 brz2.2
216 374.0 5586

NOTE: Timits [or “general use” coalings is 571 gL solids, t1 +2 = 2.14 hours
Litnits for “antifoulant” coztings is 765 g/L solids, t1 +H2 = 1.65 hours

Required time for CAPE+RTO System is 2 hours. No extra cperating hours are required
as shown in Table 1.1.

Table 3.3 below provides some interesting rasults caleulated by our model: The wer film
thickness (Dg in Table 3.3) based on total coating gprayed in the enclosure, is equal to
4.24 * 10 ~ meters. When we correct this value for 30-perceni Dverspray, we get the practical or actyal
WET, which is equal to 2.48 * 10~ meters (~ 10 mil ), The Vst in Table 3.3 is the ratc of surface (m?)
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coverage and Cw 13 Lhe VOU content per cubic meter of coating multiplied by (1 nunus pervent
ovcrspray). The proaduct Vat, Ds, and Cw is the effective VOO application {spray) rate--grams of VOUC
per heur that land on the hull per hour,

Fable 3.3 Output Parameters from Model 2 {Reference 3)
(input conditions in Table 3.1)

E Mactve paint spray rate 173 LM (awcluding ouerspray)

Effmctive WOC spray rame SI006 gih

Faint ovarspray rats FEA L N om 2.26 [alr awhanga rate, 1/h)

WO cverzpray rame - 4, 3304 Lih K= 1.151 [1st-arder dacay rate congt., T
YOO overspray rate 27288 gh

No. of data pointg [1) B0.00 k1 0,003 [at-ordar canstant, mlhi

Tira intaral {1] Q04 h k2 3.36 (alr axchanga rate, 1/H}

Ma. of date painta [7) 1000 D 4 24F -004 (film thickress, mi

Time intervg| (2 Oz Wyt & {application rata, mh)

Cwy 3IDEGH (VO cont. in enating, gimd

Calculation of wet filr thlaknage B 2.21
paAinT wrlume F1Z2L Vet D Cw  BAXNNG. IS
pairt Wlums L4238 L'm*

pairt wlura 4248 00 midm®

3.4 Effect of Assuming that the Volatlles Flash-Off Instantaneously

If we assumed that all the volatiles/VOCs are flashed off instanianecusly at application, they would
evolve at a higher rale, and we would predict a shorler time to reach the maximum concentration than
would occur in an actual coating cycle. To illustrate the point, compate the two curves shown in
Figures 3.1 and 3.2, which we produced using our model (Model 2) [3]. The first curve

(30 percent overspray) in each figure shows the time it takes for the concentration to peak inside the
CAPE, assuming 30 percemnt of all volatiles evaporate ingtantaneously (flash-off) while the coating is
being applied. The second curve shows the time 1o peak concentration assuming volatiles evaporate
instantaneously. The first curve better represents an actual situation. ‘When the CVerspray is assumed
Lo be 100 percent we can simulate the situation where all solvent flashes ofF at application,



Figure 3.1 Effect of Percent Evaporation on Volatile Emissions Profile
linput parameters are defined in Tabla 3.1, Temperature - 32°C or 90 *F})

A: VAL Concentration in the Booth
Overspray 30 %

b " T N Ty R ]

VOC Corcertration (gim)

o

|
-
P
L)
4

Elapsed Time ih}

B: VOC Concentration in tha Booth
Overspray 100 %

o rv*‘@

YOO Concantration [g/m™)
L= A A r R

Elapeed Time (f)

We compare in Table 3.4 the values of VOC in the enclosure at two critical RTO aperating
tmes: 1.7 hours and 2.3 hours, respectively, for antifoulant and general use coatings. We have also
included in Table 3.4 the values of the VOC concentration in the enclogurc .



Table 3.4 Mass of VOC Remaining In Enclosure
(Model 2: input conditions in Tabie 3.1)

Critical R'1'0 Mass of VOC Remaining in Enclosure Comimenis

Operating Time

{hours) (VOC Concentration in Enclosure Air)

30 %o overspray 100 %% overspray

1.7 hr 9, 31 174311 ¢ L. The mass of VOO
moEining when wg

fanlifiulant coating) 49 gm’) (58 pm®) asyume 100 % Rash-off s
wnderostimated by 2 fastor
of more than 3.
2. The mass of VOO in

23 12356 g 13,511 g (; cnclosure is nor dirccily
rolaled to eoncentration in

(geveral use coating ) (3.8 gm*) { 2.1 g/m*) the enclosure armosphere.
The VOUC content om the
puinted surface changes

wilk ovorspray level

Maodel 2 calculates the concentration build-up of volatile material by taking into account the
emission change a5 painting progresses per unit area of substrate, We assume the coating applies to Lhe
surface at a congtant rate. Onc can visualize thet our model divides the application area into many
squares which begin to cinit solvent as they are being covered wilh naint according to an infinitcaimal or
“microscopic” cmivsion rate. The model then cambines the effects on these squares 1o produce a
“macroscopic” emisgion rate. This approach exnlains why our model above shuws the build-up of
volatile {(VOC or VOFAP) material inside the CAPE taking 2 longer time to reach the peak
conventration velue: it adds the emissions from layers of drying coating 10 those from the newly
applied coating. (The decay curves are similar for both madels.) Of course, we are assuming that the
roon au in the cnclosure does nat cause feedhack ar back-pressure effect that would lower the
RUCTOSCOpic emission rate as the cuncentration increases in the enclosure. Tn reslily, such back-pressure
effccls may occur. Both Model | and Model 2 base their calculations on & coating that will dry to
touch in 2 hours near around 32°C' (90°F) and at that point it will still retain!d-percent by mass
volaitles. 1lowever, only Model (2} enables us to readily investigate the effect of ambient ternperatura
and ather patamelers on the rate of evolution of volatiles in a coaling in their 1996 Emission Test
{performance test) shown in Figure 2.1. The effect of temperature is reflected in the value ol'k1, the
first-order deeay constant, 1/h. In our model we define k1 in terms of time-ta-dry (t,) in hours [3]:

kl = - In (0.1, (Equaiion 3.2)
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3.5 General Discussion

The model we used (Model 2) to predict the rate of emissiong of volatiles from the applicalion
of coatings pradicts the volatiles profile for Intergard Epexy Red that matches reasonably well the
emission data MMC recarded during their 1996 Performance Test, This provides a level of validation
of cur model. The experimental curve based on MMC’s data is shown ag the first curve on the left in
Figure 2.1 and the predicted curve is shown in Figure 3. 1(A).  Model 2 is useful as it makes it possible
for us to predict the effect of eperaling variables such as temperaturc and amount of coating sprayed on
the VOC remaining ingide the enclosurce or on the painted surface, Figure 3.2 provides a time profile
for the VOC on the couated surface {lower curve) and total VOC inside the enclosure {Lop curve). Total
VOUC includes the amount on the hull surface plus what is the enclosure i,

Figure 3.2 Effect of Percent Evaporation on Volatile Emisstons/Solids on Hull Profiie
(input parameters are defined in Table 3.1, Temperature ~ 32°C or 90 °F)

VOC ! Solids on Hull
— 30 % Orrerspray

4+ Total VOC
& VvOC on hull

¢ 45 1 15 2 25
Elapsed Time {h}

Lastly, most of cur discussion dealt with conditions similar to the MM s test conditions
{Table 3.1} for Intergard Red Epoxy, shown as the first curve in Figure 2.1. However when we apply
(spray) a coating al colder temperatures the drying ime in Table 3.1 will need to be increased. This
means that an operator will need to operate the RTO for g longer time to meel the standard as we
indicated in Chapler 1. The total amount of coating applied in a coating cycle will also inflyence the
atnount of VOC remaining in the enclosure. In its application MMC had based its calculation on what
they referred 10 as pertinent worst case data: maximum application rate of 72, 640 g/hr {60 Ib/hu),
Appendix A, Txhibit 3.6, Thiz application rate is lower than in the sinlation which used some of the
actual data provided by MMC. We obtained a valuc 90, 218 y/h when we incteased the valuc of the
application period 10 2.75 hrs, the valuc they asked us to use. '
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Chapter 4

Background Information

4.1 Chrenology of Events Laading to Approval

The shipbuilding and ship repair NESHAP (40 CFR 63, Subpart IT) was promulgared on
December 15, 1995 (60 FR 64330) and existing sources are required to be it complinnce by
December 16, 1997 (61 FR 30814), The NESI AP requircs either nse of coatings which da not cxceed
speeilied volatile organic HAP (VOHAP) Limits, or use of an alternative means of reducing emissions.
Any alternalive means must be approved by the Administrator and approval is to be hased on crilerig
listed in Section 63.783(c¢} of (he NFSHAP and any applicable requircment specificd in Table | of
Subpart 11,

On Fune 12, 1956, MMC submitted to EPA Region IU an Applicaiion for Approval to use an
emission capture and destruction system in lieu of using compliant coatings to meet the requircments of
the NESHAP. 1he 1956 Application for Approval, dated June 12, 1996, was first amended in Octaber
1996 [1]. The submittal included ag Implementation Plan dated November 1, 1994 {2] and an emission
lest performed in Surmmer 1996 |31, A consultanl was coniracted by MMC? in Apri! 1997 to help bring
the Application for Approval in line with the standard, Since April 1997, HPA has reviewed several
conected pages submitted by the consultant. An initial approval plan was defined requiring a
performancs test al every site the Compliant AN Position Enelosure {CAPT) plus air management,
systern and the Regenerative Thermal Oxidizer {RTO} unit operations (CAPE+RTO System) were I be
used. MMC requested in March 1998 that it be granted a waiver from having to do g perlurmance test
al wvery site considering the cost burden. The elements for such an approach were worked oul betweean
MM and EPA for seversl months. Buring that time MMC reguested to revise the apcrating
parameters in ils original submittal, which was hased on the 1996 Emission Test {performance Lest)
results. The parameters changed included the flow to the thermal oxidizer and the minitnum vacuum to
be maintaincd in the enclosure. Consequently, MMC will not be required to meet the exact con ditions
of the 1996 Fmiszion Test,

4.2 How the CAPE System and Thermal Oxidizer (CAPE+RTO System) Operate *
The control system consists of twi unic Operations: an cnclosure (CAPE) unit with the

air-management system (CAPE) and aregenerative thermal oxidizer (R'1'0). The CAPR capture unit
consists of several modular sections (tower assemblies) linked 1o make up the enclosure which

* The documents Metro Muchine Corporation (MMC) submitted contain the information.
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conforms ko sections of a ship’s hull (Appendix, Fxhibit 4.1} 13]. Tnits demonstration test, MMC usad
13 tower asscmblies to form a hull enclosure (CAPE) around the bow of the ship in Norfolk, Virginia,
elcompassing a volume of 6,372 m* (225,000 fi3). They need four sel-ups to ¢omplete a ship ol the
size used in their demonsiration tesl in 1996 on 2 military ship, dry-docked in MMC's shipyard location
in Virginia. Workers must assemble and disassemble a CAPE (enclosure) several times belvre the Il
area ol 4 ship is painled or bofore transporting it to a new location {Figure 2.1},

The following description comes from MMC's 1996 Applicalion for Approval and other
matenal they have submilted [1-4). The description helps explain same of the operating, variables we
have required MMC to monitor and record.

MMC’s 1996 Application cxplains that a barge floating next 1o the ship that will be worked o,
contains the incinerator and the air management system used to clean and circulate the air to (he
enclosure (Appendix A, Exhibit 4.1). The barge provides mohility to on-sile Incations and flexibiliiy to
adapt to various types and sizes of drydocks. Tt contains equipment to circulate, fiver, dehumidify, and
heat the air, Before MM starts a coating vperation {one or mare coaling cyeles), it starts two blowers
on the barge, combined they draw from the CAPE enclosure | 700 m’/min (60, 000 f£'/min) of air, The
air pusses through a dust collector thar can Giler out particles nearly .5 mictons in size. From here
1400 tn'/min (49,000 ¥/min) recirculate back to the CAPE enclosure, whereas the remainder of the uir
[low vents into the atmosphere at 312 m*/min (11,000 Prmin). A volume of fresh air cqual Lo the
vented air leaks through the cracks herween the enclosure and the hull or cracks hetween the modular
sections (Figure 2.3 and  Appendix, Exhihit 4.1 1.

During application of coatings and curing, the vened air laden with VOHAP mareris] passes
through the R10). During the coating operation, the vented air is directed through the oxidizer and
heats 1w 7RR°C {1430°F). A volume of fresh air equal to the air directed Lo the BT leaks through the
cracks between the enclosure and the hull, assuniing the enclosure has no siyniticant tears. The
cxample discussed here represcnts a possible uperating condition, The actal operating conditons nsed
during the 1996 Emission Test arc summarized in the Appendix, Fxhibit 4.2 (Table 2.3 in Ref, 3.) The
R10 destruction etficiency under the operaling condition in the 1996 lest was around 08 bercent, when
the pollution eoncentraion was greater than 100 ppmv {measnred ag propane). The airin the (CAPF
(enclosure) recyeles abont four tinies in an hour (volume of gir circulated through CAPEMolume of
CAPE). The air turnover will be more frequent in smaller enclosures, it the volume of eircululed air
remains around 1700 m'/min {the lovel during th 1996 Frission Test). Ihis value js unlikely to chunpe
significantly unless MMC uses blowers having a capacity/rating or a CAPT volume with 2 very different
volume,

MMUC contrels the modular enclosure’s temperatre and humidity by monitoring and regulating
the conditions of the supply and return air stream from the equipment on the barge. MNuring hot
weather, the “Kathabar” dehumidificr controls humidity and helps lower the lemperatare. During cold
weather, a hot water heater raises the air stream’s temperature, Bevause the air supply is on a floating
burge, MMC will use special ducts to compensate lor tidal and wave molions, Foy cxample, slip juints
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and gimbals wili keep ducts connectity: the equipment barge and a floating ar dry dock from breaking
when the barpe movas,

4.3 Benefits of Using the CAPE

No one fested this technology as a ymit uniil 1996, so we did not recommend this technology
a8 an option to couttrol emissions of particulates and VOHAP or VOC matorials while applying
coatings when we developed the regulation on shipbuilding and ship repair or the document that
discussed Alternative Centrol Techniques (EPA 45 I/R-94-413).
We see three main benefits. Using the CAPE+RTO Systcrn can:

. Reduce VOC and VOHAT matcrials resulting while applyiug coutings,

. Reduce particulate matter resulting from metal cleaning lo remove old coatings Gom ship tlls.
. Provides a sheitered environment in which MMC can independently canirol temperature and
humidity. :

1.4 Design Featurea

An enclosure design determines the ventilalion rate which in furn cstablishes the size of the
heating, covling, and other equipment, as well as the enclosure’s operating cost usually exprossed as
dollars per vohune of ventilation air | 3].

An enclosure must condain the largest work picee and provide work space Tor the workers.
(That cxplains the CAPE size.) A recirculation design requires ihe quantity of incaming frash air and
exhausted air to be the same.  The fresh air must dilute the gir i the enclosure below the 25 percent of
lower explosion timit {LEL). National Fire Prorection Association 33 requires this level t0 avoid
explosions. The amount of eoating applied durin g a coating period (one or more coating cyeles)
determines the rate of air remaval and thus the cnelosure’s size [5)-

In the 199 Application [2] MM said that they would limit the rate of coating applicatton to
72,640 g/lir (160 Lh/hw), so they would need to remoye 312 m¥fmin (11, 000 f/min) of palluted air
trom the CAPT. and direct it to the R1'0 to destra ¥ the pollutants. The rate ol air removed from the
CAPL defines the rate of fresh air that infiltrates the CAPE through cracks and other such opemings,

(When MMC applies a coating it reduces (he air infiltration becausc ol the emissions gencrated during
the coating cycle.)

We have agreed not to hold MMC to their intended rate, however, because they subscyuently
asked to vary the exhaust flow from the CAPT between 284 to 397 standard m'fmin (10,000 o
14,000 standard ft/min). These values hracket the average acmal flow rates used in the 1996 Emission
Test (Appendix, Exhibit 4.2}, We will require the facility to follow the equipment manulacrurer’s
recommendations for the air flow to the RTO and Jor aperations of the 10O,
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4.5 Construction Features (observations during EPA's August 1998 site visit)

We could not see ihe gans between each of the towers and berweaen the ship’s hull and the
enclosure.

We had to upen a large door at the CA'E’s entrance to enter it, The exit was o flap at the other
end of the CAPE, They marked it “emergency exit vnly” and they kept il closed. During the 1996
Performancs Test Lhe exit was another door they kept closed {Appendiy, Exinbit 2.1).

4.6 Start-up Features

The Regenerative Thermal Oxidizer, or RTQ, is an add-on cuntro! device manufuctured by
Durr. It has three towers and a “Programmable Logic Controller” {controller) that aperates (he
system. The apcrator simply pushes the appropriate button to start it or shut it down.

The controller checks the RTO’s operating requirements and verifies that all damper valves
operate fram fully-open 1o fully-clased. The controller also burs process air from entering until the
combustion chamber achicves the set point temperature and lights the bumer.

The RTO has a diagnostic program thal can detect and display luilures of the contro! system and
failures of fickl equipment. The conuroller detects thess failures and causes an alarm to sound and a
rotaling beacon to flash. The alarm continues until an operator pushes a “silence alarm™ butten. The
heacon stays lit until the fault is corrected.

MM is Likely to move the CAPE+R11) System from vne dock to another. Afier moving it to a
new dry dock bur before delivering process air to the RTO an operator must:

(i) Check for damage;
(b) Ensure that ali piping, clocirical, and duet connections have been properly assembled; and
{£) Maintain the minimum required vacuum.

4.7 Operational Aspects

Spray blasting ( hull cleaning) and applying a coating can damage the lexible elements on the
CAFE’s curtaing or towers, bul (bllowing proper operational procedures should mimimize such
DCCUITENCESS,

Moving the paint-mix ¢ontainers inside the CAPE beiore applying a coating reduces the need to
open the door during a coating cycle. With proper planning workers would only need to open it bricfly
while entering and exiting the CAPE.

Opening a door may drop the vacuum inside the CAPE below the minimum EPA Method 204
tequires [6).  But MMC can make sure that doors to an enclosure stay closcd while applying coatings.
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TFor example, some spray booths have on the doors of the ¢oating cnelosure instruments that record the
nunber of titnes the doors opened and how lung a door js kept open. Tn other facililies alarms indicate
when a door is open or when the vacuum inside the enclosure does not moet the minmaum. MMC cun
use these options it neccssary, but e will nok require them.

Alter the RTO is 1ully operational and VOU or VOEAD-laden air 15 {eeding into it, someonc
must verify thal it s operating properly ineludin g burner’s luel-to-air ratio. Here is the procedure:

(a) Calibratc a portable, hand held, flame ionization detecior using a gas standard with 1, 250,
and 50{) ppmy of propane.

(h) Use the detector to measure the VOC or VOHAP concentration af the cutlet,

(¢) Check to see that the outlel concentration is 3 PPy (as propanc), or more ahave
background (5-20 ppmy), _

(d} Tf the concentration is too high and there is no readily assipnable cause, call a
manufacturer’s representative to correct the problem and restere the R1Os efficiency.

The RT0 has a continuous recording device thal moniters temperature in the combustion
chamber to keep il near 788°C (1430717 the temperature at which it Passcd ils lust performance test, If
the combugtion temperatuec drops below 760°C (1400°), the controlter sounds a klaxou, friggers a
flashing strobe light, und diverts air from the CA P directly u the atmosphere. In this CaNe, SOMepng
will tell painters within the CAPE to stop operations, MMC will keep a copy of this written procedure
on lile.

The RIO can foul its ceramic heal-transfer beds iI' material comin g to il does not burn up,
builds up en the beds, and canses the pressure drop across the had to increase. I the uperator Iots the
pressurc drop 1o tisc, it may chale the #ir flow and cauge equipment problems upsticam. Therefore,
the operating proceduwres must address tiy issue, typically based on advice from the wmanufaciurer who
custom desipned the RTO.
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Exhlblt 2.1 CAPE side view showing one daor no other openings
(MMC’s 1996 Emission Test)
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Exhibit 2.2 Dimensions of the CAPE sections
{MMC’s 1996 Emission Test})

- PACIFIC ENVIRONMENTAL SERVICES, ING.

. Cﬂwu?l-iﬁhJT' Ao 'p-:m'nnu:. EHE oS RE
Prepared By Cule | Checked By | Dale | Shaat Tile

,_&&E-.F'QJ-E-*“
' _?Fc.:' _c{té(ﬁiﬂj.ﬂﬁ_m/ﬂ;ufz M:-:;?‘é__zf:- ,c’-érwn..__ ('_"f _.::‘,.-Mﬁr ;-« ta/

i fFPA ethod | 204 M The tetal i aires J-'E_Ah_&mo T
|5|'LLUL _nd:_a.acui___.&w._._.perwch —oS tha _hf-ﬁ-ligd-(.f__.ﬁ-.l"_té._ e? :
d:Mc.!nm:;am__Qumr_um_ﬂ:_ -f-fw.arll I_\i'-uﬂlAJ_CLL14ﬂ.ﬁ gL
. E.n;-ll;_qmn,'._fiu..r ;:A.t'_!‘_ Aff.ﬁ,_fa ] : I :
i Flead 3n5 A3 = __luﬂﬁc:r._'.,%t?‘ :

Quder L},Lli.__ataxm;_ m 400"
.C.m;.md-.__fuﬁ L= 3 "’rhE

CHud : | 315x50.= .m.E o
ot "hfa.'tl. _.i 5 x 12,47 T,__l_$+_"lﬂ L___._ i
Eups' | 3z xeixnc 8l -

-!;_g_:_tr;ﬁ xy =
!

For Cacouvntions Puepose o @Mj_ N
Naiuu.-‘- D_cn-{'f Clpv.mmas i:MDDs:i__nrc m.e.h E‘L+ Euzr?' Sreean L

. n:;-’az.?z B @ i | I
__unm_:, o = G e S T

_,,JJ..L’* H__’_‘_Ha B AT : e S -
_ Jﬁ. % Lo e = BEOLO R S : o
hoeas aE z o my T R
L X B2, B.S e
e ToTAlL =S 8 47 14i_{41 7*"."—7"“* e . o

I
.Jl in




Exhibit 2.3 Static pressure sampling lacations

(Fig. 3.3 In MMC's 1598 Emission Test)
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Exhibit 2.4 Proposed monitoring protocol

{MMC’s 1996 Application for Approval)

FROPOSED MONITORING FROTOCOL

MM proposes to do the foilowing to demonsirate comphance with the NESHAP using the
CAPE® system.

L.

Conduct a performance test 1o daterming captors and destruction efficiencies of the
proposed CAPE system. A performance test protocol is given in Aftachment L
The capture verification will demonstrate 100 percent capmre and the VO
destmction efficiency tast will show 2 minimum of 95 percent destruction.

Using the material balance approach described earfier and an overall control
efficiency of 93 percent, calculate rhe emission rate in grams of VOC per liter of
solids for vach application and compare with the standand for each category of
coating ysed.

Maintain and monitor the RTO chamber temparamrs at o¢ above the temperature
required for 85 percent destruction efficiency. The desired minimum temperatun
will be astablished in consultation with the oxidizer manufacturer.

Engurs that all deors and windows to the enclosure are always kept closed to
capure ¥Y(OC emissions.,

Perform perodic checks for any tears in the CAPE eaclosure and repair as soon as
possible,

Ensure that the RTC is on and operating propecly for a period of time commen-
suraie with the type of coatdng being used.

RECORDKEEPING AND REPORTING .

To determine and demonstrate compliance with the NESHAP, MMC will keep records of
usage of all coatings, thinners, reactors and solvents for each application. For sach application
of pen-compliant coating, the beginning and ending time of the coating apphcation and the
RTO operation will be recorded.  These records will be used to compile a monthly compliance
record.  The compliance record will show the fype of coatings used for sach application during
the month, the duration of each application and the number of hwours of operation of the RTO
for each application. The records of monthly compliance dstarmination will be retained for a
perind of five years and made availabis to the regulatory agencies upon request.
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Exhibit 2.5 Exé_imple of protective coating quallty assurance record for
critical coated areas, Sheet 3 {MMC’s 1998 Emission Test)
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Exhibit 2.6 Example of enclosure log

t

{(MMC's 1996 Emission Test)

Enclosure Log Date 51701
: Time SD

Manemeler Readings (Base) 3E o2 o2 O}
Manometer Readings (Top} .

Dy Bulb Temp (Quiside) 71
Wel Bullb Temp {Outside} i) :

Dy Bulb Temp (Inside-Mear middle of enclosurs)
Wei Bulb Temp {Inside-Mear middle of enclosure) A A

Estimare of % of enclosure at Megative Pressure Fred O
es Jnn

Are inflatable sealz peoperly sealing?

Non inflated seals :

Are there leaks/perforations in the containment top? yes {ag) Ao SMEL oF Voc mf
[s there a buildup of water on the ship's deck? yea dj;?

Is the blast/paint foreman aware of any problems with the CAPE Towers? yes no

Are all oI the mwers funcdoning properly? no*

Is each manlift functioning properly? Y8 oHOY FRmE Ak ML oA
= water leaking from the shup? yas

I there evidences of water leaking into the enclosure? yes ¢hp

[s there evidence of water an the dock floor? : - ~,. YO5 -

CHOPERATELOGSENCLOSURE. [C
RCO
ORT1E 10:40 AM
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Exhibit 2.7 Fax letter dated Qctober 10, 1398 from Berry Environmental to
1.8, EFAJOAQPS, In response to questions from EPA (2 pages)

BERRY ENVIRGNMENTAL

— = —
1.0 Bux 234
Rallph, N.C. 27612

z PhoneFax ¥4 785 %53%)

Dr. Mobamed Scrageldin

Emission Standards Division, MD 13 Fax: 541 5689
Office of Alr Quality Planning and Standards

U.5. Environmenta] Protection Agency

Research Triangle Park, NC 27711

Dear Wohrmad

This is in response 1o the questions that you asked in your Fax of Gciober §9* regarding the statistics
of the flest “paiat evele” on October 207, 1996 during the Parformance Test of the CAFE Sysiem. Based
on a discussion Jim McMichae) of Metro Machine, somme of the values should be chengsd.

1. Amoant of Paint Applied: 135 gallons

Reference: The third page {with “Sheet 27 in upper nght corner) of the soveral Operator Jog-sheets
tilled “Protective Coatings Quality Assurance Record Tor Critical Coared Aveas™ located in Appendix D
of the Test Report. Naotice ot the log sheet that the mixing rativ is 41 with a maximum thinning of 2%
1 am told that it Is unusual for the coating to require thinning so we cannot be certain that any was added.

The referenee thar ] believe you used, a computer-generated log-sheet Jocated much later in
Appendix D), is confusing to me. Since it! 1) appeers io have been created by PES as part of the
Perfermance Test date and 2) does not reflect the approprizte 4:1 mixing wtic, we think it is an inferiar
reference.

1A. Tiexe aod leogth of paint cycles 2 honrs and 45 minutes, from 1815 hours to 2100 hours
Reference: The fifth page (with “Sheet 3" in wpper right corner) of the several pages referenced in
itern 1. abuve. That page is improperly dated at the bottom of the page {8-22-96) but property dated at
the top wherc the start and stop dates and times are entered.)
Wore that the switing date of 1815 hours is at east 15 minutes earlier than the first inlet
concentretion data that is reegrded on the first page of Appendix B-2 (EPA Method 254 Dita).

1. Booth volume: Appraximately 225,000 cuhic feet or 6,371 cubic meters

Rufarence: Letter' dated July 26, 1996 framm Charles Garland, Wice President of Metro Machine to
Jumes Cashel. As you know, the ship®s hull, which constitutes one wall of the enclosure, is of complex
curvature, so the calculation is an estimate of the actual volume. Using the conversion factor of 0.02817
cubic meters per cubic fuot, that calculates to a volume of 6,371 cubic metérs,

3, Actual flow rate to the RTO: About 12,595 cubic feet per minuis or 21,420 cubic meters per hour
Reference; Caloulated ss the average of the first two entriss of Tahle 2.3 on pege 2-5 of the
Performance Test Report. Page 2-4 of the Test Report notes the average flow ratz during the tost was

I This lemer provides pnotho interesting siatlstic, noting that 2 typical hurll wilk require 1, 5K galloms of padn
corapared to lez thon I04 for the supersituciute wes Clrady the CAPE System wlll dramatieally reducs the total S ERInS
from sl repaiiting operations.

= Actually, 0.0283 16847 pocording to the “Environmenial Pocket Befersnce™ by Mosardi-Plait Asecciates,
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Exhihit 2.7 {I'agze 2/2)

12,755 cubic fest per minute or 21,660 cubic meters per hour. The maximurn flow rete during the
performence test was 13,278 cubic feet per minute {22,560 cubic meters per hour).

Mohamed, based on this data, (which [ had previously ovetlooked), plcase change Section C(3) of
your final peport. Under the part tifled “Flow through the RTO", please chauge the "ludicator Range™ so0
that the upper limit is 14,000 cfm (ten percent greater than the sverage flow during the performance test),

The lower Limil ghould remain gt 9,000 efm.

4, Spraylug Rate: 49.1 gallons or 185,81% liters par hour,
Reference: See itemns 1 and 1A above,

5, Swrface area coated: Approximately 13,000 square feet or 1,208° =quare meters.

Reference: See upper right comer of refercnees for items 1. and 1A, ebove. This first paint ¢yvele is
apnlied 10 & hull that has just been grit blasted. Because the entire hull uses a commeon prime coat, during
the firsl paint cycle, paint is applied 1o the entire portion of the hull within the CAPE. This {s indicatecd
bry the note in the Remarks secdon of the reference for item 1A which states that the 135 gallons were
used to paint the “sides, underwater huil and seachest™

Mohamed, I hope this information is heipful to you.
Best Wiches

q*. WA

Ji

co: Rick Colyer

? Asvou know, the RTO has & degfen flow of 11,000 ¢in. This test demonsT-ated the excellent "Tumdewn” (or
“rnug™?] o exibllity of thiz RTO design. Is efficicney averaged $8 pacent even with wher the fnler flow gyeraged 16
percent abave design fwhich, of course, decreased residanea time In the combustion chamber 8 like amount},

* & comversion factor of 3785 liters per zallaon way used.
* A conversion factar of 0.0929 was used.
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Exhibit 2.8 Calculation of required control efficlency

(Table 5 of MMC's 1996 Application for Approval}
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Exhibit 2.9 Number of RTO hours for compliance with the NESHAP
(Table 2 of MMC’'s 1886 Application for Approval)

. TABLE 2
NCMEER OF RTO HOURS REQUIRED FOR COMPLIANCE
TYPE OF COATING. SOLIDS CONTENT |  HOURS OF RTO OPERATION FOR |
(STANDARD) OF COATING AS COMPLIANCE®
APPLIED
(% volume)
2 Hours | 4 Hours | & Houes | & Hours |

ANTIFOULANT 0 A p - g
[6.38 1b VOHAP/zal (765 30 3 4 6 7
g VOHAP/Ljsolids} 0 | =z 3 4 5

50 1 2 2 2

50 0 0 0 0

20 0 0 0 0
GENERAL USE - 20 4 6 7 9
lnorganic Zine, Military 30 3 5 6 3
Exterior [4.76 [b VOHAP 40 2 4 5 5
fgal (571 g VOHAPL | 30 2 3 4 5
solids)] '. &0 0 D 0 0

; 30 0 0 0 0

YCAPE SYSTEM EVALUATION AND EMISSION TEST REPORT at MMC Compliznce
Engineering, loc., Philadelphia, PA, December 14-21, 1995, Durr Projact No, 2996-1021

AR EMISSION EVALUATION TOTAL GASEQUS ORCANIL COMBQUNDS AND

FILTERABLE PARTICULATE EMISSIONS at Metro Machins Corporanion, Norfolk,

YA, dugust
19-13, 1996, PES Report 5187-001.

“Rouaded up to the nexr integer number.
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Exhibit 2.10 Minimum number of hours of RTO operatlon required to achieve

background fevel {Table 4 of MMC’s 19396 Application for Approval}

TARLE 4

MINIMUM NUMBER OF HOURS OF RTO OPERATION REQUIRED TO

ACHIEVE CONCENTRATIONS OF LESS THAN 908 ¢ (2,00 Jbs)®
FOR VOHAP APPLICATION RATE OF 160 LBS/HOUR (72,640 gHOUR)

CQATING TYPE SOLIDS TOTAL HOURS OF RTO OPERATION
CONTENT OF | TO ACHIEVE BACKGROUND
COATING AS | CONCENTRATION
APPLIED
(% by volume) | 2 Hours 4 Hours 6 Hours | 8 Hours
Coating Coating Coating | Coating
ANTIFOULANT 20 8 10 12 14
HIGH VOHAP 30 8 w | o 14
CONTENT [6.381b/gal 40 ; 10 12 14
(765 /L) solids] 60 8 10 2 14
30 3 10 12 14
80 8 10 12 14
Tnorganic Zine, Military 30 g 10 12 14
Exterior LOW VOHAP 40 § 10 12 14
CONTENT [4.76 b/gal 50 8 10 12 14
(571 g/L) solids] 60 8 10 12 4
80 % 10 12 14




A
11/BB/199T7 1Z: 24 213-785-9R3L SERRY ENWIRCNMENTAL PRGEE B3

Exhihit 2.11 Fax letter dated November 6, 1997 from Berry Environmental to
U.S. EPA/OCAQPS, in response to questions from EPA regarding
dry to touch time {1 page)

BERREY ENVIRONMENT AL
s — e —y . — ————
P.Cx Box 20634
Raleigh, N.C. 27619
Phone/Fax 510 785 o531
Catg: November 6, 1997
FAX COVER SHEET

To: Mohamed Serageldin
Drear Mohamed

Last week you asked for estimates of the amount of VO remaining in 2 marine ¢osling wh
becomes dry to touch. In response you received estimates from two agalwties] cherpsts:

Hiro Fujimota, formetly of BASF About 3 percent
William Goitan, formetly of DuPont Less than 10 percent

The additional information that we discussed earlier today is pregented below. Irwas obtain
by visiting booths of several exhinitars at the International Coating Exhibition earlier this week in 1l
Atlanta convention center. At each booth T asked for the most knewledgeable epoxy_fonmplatiom
chemjzst avatlable, Esch was then asked for an estimate of the percent of VOC remaining when a sp
applied, thick film (3 to 4 mils), air-dried, epOX¥Y-amine coating has “dried 1o tonch”. None was
anxious to answer, noling that there were a lot of variables {=olvent type, mix, clipomer length and |
Typs were named) that could affect the cate of evolution. When it was explarned that no single coati
was involved, rather the quest was for & reasonable guesstimate for 2 varicty of marine hull coatings
following valuzs were piven,

Richard Martorano, Rahn and Haas, 3 to B weight percent
Lary Wang, Reiehhold Less than 10 percent
Andy Wang, Ciba 1% to 20 percent

Neil Wassburg (409 238 4420), was identificd as best qualiffse to answer the quastion ar Do
bouath, Sut he was pever thare when I was.

If all af the estimates ar# averaged wiﬂ%!k{‘less than 10" scored as a full 10 patcent, the
average i3 9.1 weight percent. If we score this like in ice figure skating, throw out the high and low,
average would be samething even less than 9 weaight percent.

Mohamed, J hope this helps [n your decision-making. [ ook forward to seeing you next weel
Best Wishes

3

Jim
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Exhibit 3.1 MSDS for Intergard FP showing drying time (hours)

Intergard® FP

Fulyaminone=e

Epoxy

Ivrermen Vana

FroDOET DRECRIFTION

PuooucT IuzommaTiom

APFFLIZATION
LETMLE

& Intermations

Marine Coatings

A unmvermal andcorresive for v on agdemester hulls, aboie water areis, intermal areps i.n;lu:]jnr
baller pnks maring veseels, barges and offshoras strochures,

A rwo component, self priming. surface 2olerant epoXy with aemieglos frmh, Exhibin cxzcllent
chemical and zbragon relismnce. A high build formulation capable of low wemperamure

cure. Low YOG,

Calat Whiee - FPDA3: Lighe Cray - FEJ034- Bed - EPL274. Spearctal solary can be
racched o mest cusomer specifications.

Finlth /Sheee Semi-Gilass (ASTM D-328)

A werTer FPAAZT for normal appiicoens’ FUASI for low temperarrne

Valame Solads ADNTE o 5 LASTH D265 m VT'E (28°C) and T davs cure

Mix Ratia + 1 b vlame

Flash Point Fart s LL77F 400 Part By L207F 1300 Mlixed. L17°F 14770
vieflasho o AST IWI2TH

Flirs Thickaess +.11 mils dev aperitied cquradenc o 340 mils wer

I5SPCPAS) k] mils dr practical ange equivalent wt AR5 Ml wer

Throrctical Coverage 3 s, 0T gal 240 mils BFT Allow approprelace loss Dacrors

Miethnd Convenbonal or wrless sprav

I[nduction/Sweatdn Time 13 minuces a0 iemperacurss below T°F 021

Thicoan T4 S 5o Bogulawer Daig

Chaner GTA+LS

For Lifn Ahra T EIE ML Jhes & T3P L Zinrs & WOF AR

P heercuating inecral B

Ll nEL speciliel Zpoxie ind Poivuretharne:
Dy Toaee | femrs) ® [T [ BN AT S imdir ®
substraee Temperamure Tauch Handle kirmemum Hgxizmim
HE WG H 14 24 3 months
5RO -+ A Lk 3 monchs
= L - b + h | monch

“Times Ssied gdove are fir avraad oot seiuhions o Inergand® P usth el v gther podremens oifdls &
speciftad trmperatures néfion o relase fueadity of HLG0%. Naded drang twss are for FPA DT conterter ondy.

For o trmpenatune st

PrOWTREL o0 feIpw F.

tnforwncition. wnth FUA TR o iimferation crvnerter s ow e
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Exhibit 3.2 CAPE and RTO layout
(MMC 1998 Communication)

Exhaust.
+ 11,000 Claan Air _
- - Eegemratm ' ' '
H_+__ : o B :_ G":"’m“ 1 T ' 1 Heat
: . L Osidizer ] et e | Fan | S e e Gl
i - — . - - pRan ] i "~ : 2 .
é _:- &m {. FP_! 3:._..__,___+ g ; - - q""k . E
! L s g SANS U WU PSR S SN 1) I _ ,.f“'l”“" £ ;
f | . 24,5000/ Fan | . :
i 50,000 VOO _ _ ' . _ ' 19,500 |
* Ladsn Air ) - YO Laden Air:
: ' . _ ' r
: - ] !
-. “-‘+I.- ) Il‘I -
} e
:;: .
3
. o,
11,000 CFM Infiltration
Relerence

C.Gatlatd and M. Lukey; A6 fnnovalive Permanent Totad Enclasure for Blast € Eﬂmﬁng and Pm?‘mng
uf Ships in Drydock; MMC Compliance Enpinecring, Inc,
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Exhiblt 3.3 Sample calculation for 8 hour paint application

(MMC's 1996 Application for Approval}

SAMPLE CALCULATION FOR
A HEUR PAINT APPLICATION

Maxlmum duralion of caaling ahr

YOO applicatlon rate 180 Ivhr T2.540 gibr
YOC densily 70 Ingal 844 giL
Saolids content by volume 20 percemt

Salids valums as applisd .71 galihr 216 Lhr
Total solids yvalums 437 gai 173 L
Toral YOG applisd 1230 Ihs J81,12% g
Insida CAFE snciogure g4 Iba 44011 g
W amittad &2.0 = 8182 9
Total VoG smissons 1590 |ba TZi72 q°
alume axhaystad thea RTO 1,000 ofm 442 ¢mm
Valume clrculated thru CARPE #0,000 ofm 1,700 cmm
Crwarall Control eflciensy 45 %

CALCLLATION FOR COMPL_IANCE WITH 4.7T6 Ihi'?gl—[-ﬁﬁ oiL) solids

£,

Mumber of RTO hours far compilancs = 5

.'-'ﬁ‘I , ' :u
CALCULATIONS, TO ACHIEVE & CONCENTRATION OF LESS THAN 908 92,00 tha} Bt g.é:ﬂﬂmp%‘gm,

Hours [VOG adaad VDG Withil CAPE _[VGC o RTO VOC Emifted Statug of
1 ) 72,540 121 4,598 B1.1 1,728 303 1,34 ON
) 180 72,540 178 79,464 118 52859 | 580 2632 ON
1 180 72,640, 198 $0,351 143 | &3, 75 7.02 3,187 o
4 180 72.840 210 85,190 154 68,885 | T.48 1442 aN
-1 1] 712,840 214 - a7.3a7 156 TO.E27TH T.81 3,648 al ]
& 180 772,640 217 98,305 158 71.8494 7.3 3,561 oy
T 150 T2.540 217 85,731 158 72,290 7.8 2,814 (3T
a 163 T2.540 213 28,923 180 T2 488 108 3,623 v ]
b | .40 0.0d g98.9 4011 139 B2 479 B,0d 348 N
TOTALG | 1.280 347,720 1,241 53,374 | 6.0 28,162

WOC emitted 3.47 IDfgal {418 giL} aolidx

Hours [VOG added VDG within GAPE VOG0 1O VO Emitiea — [Siates o
s bs] 4] Jts) o] By CAPE

-1 150,00 | T2840 | 121 54,398 &1 277 1435 1384 aM
2 164.04 T840 175 T4 484 178 52 @xg 5.80 2413 (u 7]
3 160.00 | 72640 198 80,351 140 53.751 7.02 %187 M
4 150,00 72,640 Z1g 95,190 151 A8, 588 758 17 a4y (! ¥
5 150,00 | FT.E40 214 97,347 158 70.AT5 T.81 5,548 oM
& 160,00 | 72,840 217 gE,305 158 71,859 F.en 3.591 Oty
7 16000 | 72840 T a3, 731 159 72,290 795 3514 o
4 160.04 T2 840 213 98,922 180 T2.488 7.38 183 Tk
2 0,40 3.00 95,9 &4 011 133 AZ2.979 .04 5181 CImy

c 10 1.0g 0.00 43.1 14,581 44.0 18,953 2.20 1T O
11 n.aa " oo 19.2 a2 194 A RTH Q4.574 444 (¥
1z 04K 0.00 a.54 1887 A.Ta 1,550 435 197 !
12 09,00 0.00 1.80 1,725 aav 1,757 0193 878 (! |
1a o.0o Q.00 1.69 a7 172 781 0.086 8.0 Iy

Number of RTO hours ta achieva a concentration oF less than 309 g (2,00 lbs) = 14
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Exhibit 3.4 Paint system for Scott {DDG - 995)

T

T ero=TelOL | [ BEE mIWAOL |

(MMC’s 1996 Emission Test)
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Exhipit 3.5 Example of protective coating quality assurance record for critical coated
areas, Sheet 2 {MMC's 1996 Emission Test) —

) iﬁl e - Apdraps {3000 29 £r

— 3’z /7/c.a// pur.r /?Zg_ﬁé;ﬂ: Fr 100 - ‘?/5

O Pre-coat; Stips )

O nisnrvea Areas £ Touan.Up

I [Egating Materal i Coat # / i Sat Unsat
H (1] Point Menufachum: Nutw . e T s 2 7 rims o S w

@ posuctDmctolon £ LL 2P Sy 3o v
Lm Batch ¢ VHNZZC66 T/ S (groc v

'{4} Dats of Manufacira  SUME i / TJUNE 96 \./
[ G MkSoec. o, S0 RS v
| ® Golor e -

(N Thinerttame (o 7 /9 & /4 -
{8 PAMCOCS/MEDS / ) _I
1 B Thioner G.0.c.6 /M5 D \ /

L Hi.ﬂﬂg_ | Cox # / il

(1) Storage - et o i
| {2) Modng L/ fo / l./;
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(4} Induction - ' ' \,/
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Exl';ibit 4.1. Plan showing CAPE modular units and barge carrying the incinerator
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Exhibit 4.2 Summary of stack gas conditions

(Table 2.3 in 1996 Emission Test)
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TECHNICAL REPORT DATA

{Plectia ramd Instrectians on reverse before cormpleting )

I BEFLMLT I¥C), 1 A RECITIEN TS ACTFSSI0MN e
LPA-453/R-99-005
4, TITLE ANMI2 XVIETITLE 5 EFPORT Dea |k
Evaiuation of Application for Approval of an Alternative July 1990

Methodology for Cempliance with the NESIIAP Tor

Shipbuilding and Ship Repair and Recommended Requiremnents
for Compliance {Application Submitted by Metro Machine
Corporanon, Nortolk, Virginia)

¢ PERFOUREMLL G DRGAMEZATHN 0L

T AUTHORS 5. TERTORMING ORGAN AT 0N REMIRT K.

Mohamed A, Serageldin, Ph.D,

# PERFORMING ORCGANIZATION MAKL AND ADDRFSS LU TROGCREANM FTEMEXNT N4},
1.5 Environmental Protection Agency

Olfice of Air Quality Planning and Standards
Research Triangle Park, NC 27711

LTHINTRACT/GEANL M4,

12, SPOMADETNG AdikMNCY WAME ANTE ATITSRESS 13. TY'PE OF BENMA L AND PERTOTE CO1w K KEL
Dirceior Final

Ofice of Air Quality Planning and Standards

Office of Air and Radiation 11 SPONSOHING AGENCY CODR
5. Huvironmental Protection Agency B A 20004
Rescarch Triangle Parle, NC 27711

15 STIPPLEMERNLAKY MOTES

Projeet Maniger: Mohamed A, Scrageldin, Ph.D_ | (919} 541-2379

1H ARSTRACT

1he U.5. Environmental Protection Agency is providing background information that supports the use of
Metre Machine Corporation’s (MMC) compliant a1l position enclosure (CAPE) plus alr management
system and regenerative thermal oxidizer (RTO) (CAPE +RTO System} as an alternalive means ol limiting
the cmissions of volatile organic hazardous air pollutants per valume of applied solids (nonvalitiles), This
document also cxplains how we arrived at e operating, recordkecping, and reporting conditions that
MMC must mecl Lor approval. The add-on control system they used consists of a pollution capturc unit
aperation (CAPL) plus air management system and a destruction unit operation (RTO). When operated
according io the specified procedures, it will comrel emissions to a level no greater than Lhat from ysing
coatings which comply with the lhnits in Table 2 of 40 CER Part 63, Subpart 11,
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