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Final Staff Report for Proposed Amended Rule 1175

EXECUTIVE SUMMARY

Proposed Amended Rule 1175 has been developeavaerexpandable polystyrene molding
operations with an alternative compliance opticet i superior in terms of emission reduction
benefits and more cost-effective compared to thepti@ance options currently available in the
rule.

Pentane is a blowing agent impregnated into tirgdbeof polystyrene, such that when the beads
are exposed to steam they will expand at relatil@ly temperature and pressure to 10 to 40
times their original volume, or more. These exmahtheads become the basis for molding
operations in which beads are fused together ton farchitectural construction products,
packaging materials, or specialty products.

Facilities engaging in expanded polystyrene (EPS)ldmg operations are required to
demonstrate that the volatile organic compound (Y@fissions (of which pentane is one),
from delivery of the beads, through all manufactgrsteps, as well as fugitive molded product
VOC content are less than 2.4 pounds per 100 powhdsaw beads (Rule 1175(c)(2)).
Alternatively, if a facility cannot demonstrategHimit on a continuous basis, it must control its
manufacturing operations and its diffuse residu@C/product storage emissions, through the
first 48-hours of its lifetime, by containing, caphg and destroying the VOCs by 90 and 95
percent, respectively (Rule 1175(c)(4)). The diffty of controlling fugitive residual VOC
within the molded product is that the size of sgerareas are large and the release of VOC is
very small by comparison, as demonstrated by remmigsions testing.

The proposed amendment has been developed in seEsgonrequests from industry for
additional compliance flexibility, and focuses atent advances in the low-pentane bead and
molding technologies. It provides block molding matacturers, that commit to conduct a
significant fraction of their molding operationstiwilow-pentane bead, while curtailing the use
of high-pentane bead, with a more flexible and-edf&ctive compliance alternative. Under this
alternative, rather than controlling manufacturiaigd storage emissions by 85.5 percent as
required under the current rule, a block manufacturill be allowed to over control
manufacturing emissions, in lieu of controlling tless cost-effective storage emissions. The
proposed overall control efficiency of the manufigicty emissions is 93 percent. This
alternative will provide compliance flexibility, dnpollution prevention, while resulting in
equivalent or superior environmental benefits,@agared to current rule requirements.

BACKGROUND

Rule 1175, as adopted in 1989 and revised in 18&@rols VOC, chlorofluorocarbon (CFC),
and methylene chloride emissions from expandedspgigne foam molders, direct injection
polystyrene foam extrusion (XPS), polyurethanecysourate and phenolic foam operations.
All steps of the manufacturing operation and fipadduct storage for the first 48 hours for EPS
foam molding operations after product manufactueesaibject to the requirements of this rule.
For all other polymeric cellular manufacturing cgaérns, the requirements are the same except
that ventilation of the fugitive storage emissigfor a 24 hour period, rather than for 48.
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The focus of Rule 1175 during it original developmeas to reduce VOC emissions through
add-on control technology. During rule developmemt alternative was included that would

allow facilities to show compliance on a raw matkthroughput basis such that the emissions
from both manufacturing and post manufacturing apens be less than 2.4 pounds of VOC per
100 pounds of raw material processed, assuming@lling agent is released from the product.
This alternative compliance option was initiatedotigh a company that manufactures thin-
walled molded EPS drinking cups and bowls and védstd®ead expansion and prepuff aging
process VOC emissions to a boiler for thermal dettyn. Their manufacturing operation uses
EPS beads with a relatively constant pentane cgntemstant product density, negative air
pressure on its bead expansion and prepuff agiomspand elevated temperature within its
aging room, while venting both aging room and esu@m operations to a thermal control

device. To provide additional compliance flexityijiand in response to industry requests, this
alternative compliance option was also extendealltother sectors of the EPS molding industry,
including the thick-walled shape and block moldeltswas understood, however, that the utility

of this alternative compliance for shape and bloo#iders would be limited because these
operations produce products having higher resigdeatane content in the manufactured product
than molded EPS cups, due to lower pentane diffusates through thicker wall structures, and
product is manufactured at variable density, dejpenan its final application.

One block molding firm proposes to demonstrate \ejeint emission collection and control of
the manufacturing and storage emissions by ovetralbing the manufacturing emissions, in
lieu of controlling their less cost-effective EPBdk storage areas, and they formally requested
the AQMD to amend the rule to provide an equivatmrhpliance alternative. Staff has worked
with the manufacturer to ensure the testing prdsoemd procedures are adequate and meet
AQMD standards. A rule amendment is proposed towaldemonstration of equivalent
collection and control of manufacturing and stor@¥C emissions.

PROCESS DESCRIPTION AND CONTROLS

EPS Molding Operations

Vendors of EPS bead supply 1,000 pound or moreigated cartons or bulk fabric meshed bags
(called gaylords) of pentane impregnated polystyrdreads at various pentane contents
(typically 3.6 — 6.2 percent by weight). Pentasethe only available blowing agent for
expandable polystyrene beads. Pentane initialiases when the containers are opened due to
VOC saturated headspace within the gaylords. Title lileads are usually top-loaded into feed
hoppers that supply raw EPS beads to a pre-expatdeifixed rate. Steam, supplied from a
boiler liberates pentane from the beads and expéuedess than 1 millimeter diameter beads to
pre-established densities depending on initial g®:t content, residence time, and
temperature/pressure profiles applied during praagion. Pre-expansion pentane gas is either
directly thermally destructed or it can be routedatlarge aging room for subsequent thermal
destruction. The expanded bead is called “prepuffitesh prepuff has a lower pentane content
than unexpanded resin and will have higher moistargent because of steam condensation
occurring during pre-expansion. As a result, theppff is either pneumatically conveyed to a
fluidized bed dryer and then to the aging roomt aray be sent to the aging room directly.
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Prepuff storage or aging accomplishes three priresks:

* Permits surface pentane to disperse, making th@uffdess heat-sensitive during molding;
and

» Allows moisture to evaporate, producing a dryeppfg and

* Provides time for air penetration into the prepeéfis, displacing the vacuum created during
pre-expansion, and further stabilizes the prepuff.

There are two primary types of prepuff aging vessgbven cloth or mesh bags and metal silos.
Aging times vary but are typically between 3 andh®tirs. Higher initial pentane contents of
the raw bead generally increase the aging time.e piepuff is now ready for pneumatic
transport to the block molder or shape molder wiktgam infuses into the process and forms the
prepuff into the desired shape or block under asvat It should be noted that at the time Rule
1175 was originally adopted, low vacuum or compagsmolding was the norm. This has now
been largely replaced by batch high vacuum molders.

Block and shape molders in the AQMD vent aging rqmentane laden air to a boiler, direct
thermal oxidizer, catalytic oxidizer or a regenmeatthermal oxidizer (RTO) for thermal
destruction of the VOC. Since pentane is approtaig®.5 times heavier than air, it is extracted
via vents and ductwork at or near floor level tlgloout the aging room. Other points of the
process such as pre-expansion of the bead as svelblling operations are also vented to the
thermal destruction device.

After molding, EPS products are now ready to bek&td and stored to further age the product
prior to shipment, or hot wire cutting into insudat board and architectural trim. Rejected
materials are re-ground and either reintroduceti Wwésh prepuff, or can be molded into scrap
blocks for resale. Regrinding liberates some efrésidual pentane in the product.

EPS process emissions occur as fugitive emissiosgveral stages of manufacturing and post
manufacturing. The first occurs from opening of thaylord and charging them to the feed
hoppers, followed by VOC emissions releases atpiiat of pre-expansion, fluidized bed
drying, prepuff aging, molding, unloading and sg@af the molded product, and cutting and
regrinding of any recycled material.

The rate by which pentane is released is signifigdngher during the manufacturing phase of
the process, compared to product storage phasea rAsult, most of the facility-wide pentane
emissions occur during manufacturing phase of thegss. While the rate of emissions slows
down considerably during the post manufacturingspha@&missions that occur during product
storage can be significant, especially for largeughput facilities. Because manufacturing
emissions are more concentrated, their control uehhmmore cost-effective, compared to the
control of fugitive storage emissions. During rdkevelopment, post-manufacturing emissions
occurring during the first 48 hours of storage waetermined to be significant and that could be
cost-effectively controlled.

! Expandable Polystyrene Storage and Handling S&feigtle, 2002 Nova Chemicals Corporation
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The emission reduction benefit of controlling fuxgt pentane emissions that occur during the
first 48 hours of product storage, was factored the derivation of the 2.4 pounds of VOC per
100 pounds of raw bead alternative requirement, iacorporated into Rule 1175(c)(2). The
figure was derived assuming the process started avitaw bead containing 6 percent pentane,
which is reduced to 1.8 percent at the end of 48 btorage and overall emissions are controlled
by 85.5 percent. The 2.4 Ibs VOC per 100 Ibs of maaterial requirement of Rule 1175 (c)(2)
was requested by industry and was included in RU& as an alternative to controlling both
manufacturing and product storage emissions ahamim of 90 percent capture and 95 percent
destruction efficiencies.

One EPS block molder has proposed a second alterriat the capture and control of both
manufacturing and storage emissions by over-cdimgolmanufacturing emissions and not
controlling storage emissions. The company hasesstully completed its testing program to
make this demonstration, and has received conditiapproval of its source test at this time. A
summary of that testing program, as well as an @kaof theoretical compliance is included as
Appendix A.

STAFF PROPOSAL
Staff proposes to amend Rule 1175 as follows:

Add an alternative that allows EPS block manufastito demonstrate equivalence to
the collection and control requirement by demomtisiga over-control of the
manufacturing emissions by at least 93 percentuai at least 60 percent low-pentane
bead, with the remainder being mid-pentane beamhamnual basis.

Reinforce that storage emission capture efficieaayefined to be at least 90 percent by
weight by adding to the definition of an approvednttol system this minimum
efficiency in subparagraph (b)(1)(B).

Add a definition for low-pentane bead to mean thbeads that contain less than 4.0
percent by weight pentane as a blowing agent rfagaer limit), prior to shipment, as
certified by an accompanying bead lot manufactar€ertificate of Analysis.

Add a definition for mid-pentane bead to mean thbsads that contain less than 5.2
percent by weight pentane as a blowing agent rfagpper limit), prior to shipment, as
certified by an accompanying bead lot manufactar€grtificate of Analysis.

Add a definition for Certificate of Analysis as aritten document supplied by the
manufacturer of bead lots that lists a range ofgrencontents, expressed as a percentage
by weight, prior to shipment.

Modify the definition of EXEMPT COMPOUNDS by refang to Rule 102 — Definition
of Terms



Final Staff Report for Proposed Amended Rule 1175

Add a definition for STORAGE EMISSIONS, for ruleacity to mean emissions of VOC,
CFC, or methylene chloride occurring for a maximafm8 hours after the polymeric
cellular product is manufactured.

Modify the definition of VOLATILE ORGANIC COMPOUNDVOC) by referring to
Rule 102 — Definition of Terms

Revise references to rule nomenclature to indittaecorrect reference to paragraphs,
and subparagraphs.

Clarify emissions control requirement subparagrgp}(4)(b) to refer back to the
definition of an approved emissions control systersubparagraphs (b)(1)A), (b)(1)(B)
or (b)(1)(C), depending on applicability.

Change the title of subdivision (f) to Methods ohalysis and add an introductory
paragraph referring and to the appropriate fedstate and local agencies. Add the EPA
approved capture efficiency test procedures preddntthe U.S. EPA technical guidance
document “Guidelines for Determining Capture E#mty, January 9, 1995” in
subparagraph (f)((3)(A). Notwithstanding the testthods specified by the Guidelines,
any other method approved by the U.S. EPA, CARR] e SCAQMD Executive
Officer may be substituted.

Add Method 25.3 (Determination of Low ConcentratiohNon-Methane Non-Ethane
Organic Compound Emissions from Clean Fueled CotidsuSources) so that a control
device seeing low input or output VOC ppms caneséetd accordingly.

Add other language amendments for clarity and stescy.

EMISSIONS INVENTORY AND POTENTIAL EMISSION REDUCTIO NS

Table 1 below represents the VOC emissions fromkradivn EPS and XPS foam fabricators in
the basin, as taken from the emissions annual emgseporting years of 2000 through 2004.
In addition, although VOC emissions were repor@dhiown polyurethane foam, staff has not
included them because the chemical reaction istsanfl should not produce any VOC
emissions, except for molecules only of unreactedyianate, the catalyst used for forming rigid
and flexible urethane foam products.

It should be noted that some of the EPS foam bloakufacturers listed have since ceased
molding operations in the AQMD.
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Table 1
Foam Fabricators 2000 - 2004 Reported Annual Emissns (Tons per Year)

FOAM TYPE

COMPANY NAME PRODUCED 2000 2001 2002 2003 2004
EPS CUPEBOWLS

DART CONTAINER AND XPS 135.122| 181.66| 195.408| 196.975| 205.426
THERMOFORMED : : : : :
SHEET PRODUCTS

PREMIER INDUSTRIES EPS BLOCK 81.189| 102.566| 113.404| 110.078 113.41
XPS

PacTIV THERMOFORMED 41.999 39.216 40.539 36.874 47.323
SHEET PRODUCTS
XPS PACKAGING

FREEFLOW PACKAGING MATERIALS 42.713 38.668 31.972 29.076 24.533

LIFE-LIKE PRODUCTS EPS SHAPES 25.134 19.62 30.754 55.342 54.665
EPS PACKAGING

STOROPACKFOAM PAC MATERIALS 28.752 9.906 9.830 11.607 11.826
EPS PACKAGING

STOROPACKINC. MATERIALS 20.650 5.200 4,563 4,031 4,785

FALCON FoAm EPS BLOCK 49.586 19.045 20.707 23.801 21.873

ADVANCE FOAM EPS BLOCK 7.989 8.727 14.062 15.473 10.387

FoAM FABRICATORS EPS SHAPES 14.878 10.845 10.127 26.100 27.601

TOPPERPLASTICS EPS SHAPES 5.084 6.145 1.287 1.001 0.936
XPS

ELM/DOLCO PACKAGING | THERMOFORMED 2.914 3.635 2.546| 0.001 0.001
SHEET PRODUCTS

TOTAL (TPY) 456.010| 445.233| 475.199| 510.359| 522.766

TOTAL (TPD) 1.25 1.22 1.30 1.40 1.43

The proposed amendment should result in no chamgamissions since they only offer the
opportunity for demonstrating equivalent emissiotiection and control or clarify the existing
rule.

COST, COST EFFECTIVENSS, AND INCREMENTAL COST EFFECTIVENESS

The proposed amendments should not result in additicosts to industry. Since there is no
additional cost and no change in emissions, cdettfeness is not applicable. Health and
Safety Code Section 40920.6 requires an incrementd| effectiveness analysis when there is
more than one control option to achieve the emisseduction objective of the proposed
amendments, relative to ozone formation, CO, S ,Nemissions and their precursors. Since
the proposed amendment offers only a voluntaryoopidr demonstrating equivalent control of
pentane emissions occurring during the manufaguwiEPS block product, and does not have
an emission reduction objective, the Health ancetgaCode Section 40920.6 analysis is not
required.
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CALIFORNIA ENVIRONMENTAL QUALITY ACT

Staff has reviewed the proposed amendments to Rid& — Control of Emissions from the
Manufacture of Cellular Foam Products, pursuanCEQA Guidelines 8 15002(k)(1) - Three
Step Process, and has determined that the propmsetidments are exempt from CEQA
pursuant to CEQA Guidelines 8 15061(b)(3) — RevitBw Exemption. The proposed
amendments are covered by the general rule thatACERlies only to projects which may have
a significant effect on the environment. Staff hagiewed the proposed amendments and has
determined that it can be seen with certainty tthegre is no possibility that proposed
amendments to Rule 1175 will have a significantastpon air quality or other environmental
areas. Therefore, the proposed project is exeropt CEQA. If approved by the Governing
Board, a Notice of Exemption (NOE) will be prepared the proposed project pursuant to
CEQA Guidelines 815062 — Notice of Exemption, andiled to the county clerks of Los
Angeles, Orange, Riverside, and San Bernardinotmsin

SOCIOECONOMIC IMPACT ANALYSIS

The proposed amendments to Rule 1175 do not signify affect air quality or emission
limitations and therefore a socioeconomic impacilygsis pursuant to California Health and
Safety Code Secti@®0440.8and 40728.%s not required.

LEGISLATIVE AUTHORITY

The California Legislature created the AQMD in 197Vhe Lewis-Presley Air Quality
Management Act, Health and Safety Code Section @@i&eq.) as the agency responsible for
developing and enforcing air pollution control mulend regulations in the Basin. By statute, the
AQMD is required to adopt an Air Quality ManagemeRtan (AQMP) demonstrating
compliance with all state and federal ambient aialiqy standards for the Basin [California
Health and Safety Code Section 40460(a)]. Furtbezmthe AQMD must adopt rules and
regulations that carry out the AQMP [California Heand Safety Code Section 40440(a)].

FINDINGS

Before adopting, amending, or repealing a rule,Gh&fornia Health and Safety Code Section
40727 requires the AQMD to adopt written findingsecessity, authority, clarity, consistency,

non-duplication, and reference based on relevdatnmation presented at the public hearing and
in the staff report.

Necessity- The AQMD Governing Board has determined thae@adnexists to amend Rule 1175
— Control of Emissions from the Manufacture of Pogyic Cellular (Foam) Products, to allow
for other equivalent control options through inc®s overall efficiency of pentane emissions
generated through the manufacturing of block expdmblystyrene.

Authority - The AQMD Governing Board obtains its authorityadopt, amend, or repeal rules
and regulations from the California Health and 8af€ode Sections 39002, 39650, 40000,
40001, 40440, 40702, 41508, and 41700, et seq.
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Clarity - The AQMD Governing Board has determined that gh@posed amendment to Rule
1175 is written or displayed so that its meaning loa easily understood by the persons directly
affected by it.

Consistency- The AQMD Governing Board has determined thapBsed Amended Rule 1175
is in harmony with, and not in conflict with or deadictory to, existing statutes, court decisions,
federal or state regulations.

Non-Duplication Rule 1175 does not impose the same requiremenéyaexisting state or
federal regulations, and the proposed amended isuleecessary and proper to execute the
powers and duties granted to, and imposed upoAHdD.

Reference -In adopting this regulation, the AQMD GoverningaBo references the following
statutes which the AQMD hereby implements, intdgpi@ makes specific: California Health
and Safety Code Sections 40440(a) (rules to cartytree Air Quality Management Plan), and
40440(c) (cost-effectiveness), 41508, 41700 (naspgnand Federal Clean Air Act Section
172(c)(1) (RACT).

AQMP AND LEGAL MANDATES

The California Health and Safety Code requiresAQ@&ID to adopt an Air Quality Management

Plan (AQMP) to meet state and federal ambient aality standards with the South Coast Air
Basin. In addition, California Health and Safetgd€ requires the AQMD to adopt rules and
regulations that carry out the objectives of theM¥) Although the goal of Control Measure
PRC-07 of the 2003 AQMP is to further control VORissions from industrial processes and
could apply to Rule 1175, the proposed amendmeatsia result in additional emission

reductions; however the amendments are consisttmA@MP objectives.

This proposal does not impose a new emission bm#gtandard, make an existing emission limit
or standard more stringent or impose new or moregent monitoring, reporting or
recordkeeping requirements and therefore is ngesuto the comparative analysis provisions of
California Health and Safety Code Section 40727.2.

COMMENTS AND RESPONSES

U.S.EPACOMMENTS

PAR 1175 proposes a new compliance option. Pleasere that the final Staff Report provides
an analysis showing that the rule revisions, paldity the new requirements at (c)(4), do not
relax the existing version of the rule in the Stat@lementation Plan in conflict with Clean Air
Act section 110(]).

In addition to the January 9, 1995 "GuidelinesBDatermining Capture Efficiency," please add
reference to EPA Methods 204A-F in section (f)(3)(A

Please revise the opening statement in sectioto (f¢ad that alternative test methods may be
used instead of those cited in section (f) providedt SCAQMD, CARB and EPA have
determined these alternative test methods to beagut to the methods listed in section (f).
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Response

Table A-1 in Appendix A, shows that the alternatisempliance option is at a minimum
equivalent to the current rule and in most casesuerior in terms of emission reduction
benefits when compared to the current requiremmantdpture and destruction of manufacturing
and 48-hour storage emissions. In addition, théugen prevention element included in the
proposed compliance option, requiring the use wklopentane bead will further ensure that the
proposed alternative provides superior environmebenefit. Staff will incorporate the
additional U.S. EPA Test Method 204A-F, and wil@kevise the opening statement in section
(), to state that any alternative method be edentato the methods of analysis listed in section

(f).

PuBLIiIC COMMENTS:

Comment 1
As representatives of the EPS shape molding inguste would like to propose that the
alternative compliance option for block EPS moldiggextended to shape molders as well.

Response

Staff is open to consider an alternative compliaopgon for shape molders but supporting
residual product pentane testing and emissionstifjegation would have to take place in order
to justify equivalence. EPS shape molding will dakfferent emission profiles than EPA block
molding during manufacturing as well as productege, due, in part, to different diffusion rates
through thinner wall structures, different proddensities, and different initial pentane contents
of the unexpanded raw beads. Staff cannot sugpersame option for shape molder at this
time, without the necessary supporting data. These supporting data from shape molding
operations must be reviewed and approved, as was lopthe block molders, before staff could
recommend a similar compliance options for shaplelens.

Comment 2
What part of Rule 1175 applies to expandable pbigenhe?

Response
All polymeric cellular operations that are not athise described in paragraphs (c)(1) or (c)(2)
are subject to paragraph (c)(4).

Comment 3

The definition of low-pentane and mid-pentane bfdidslightly outside what is considered an
industry standard. Those standards are 4.2 pebyantight pentane for low-pentane bead and
5.0 percent by weight pentane for mid-pentane bead.

Response:

Less than 4.0 percent by weight pentane as ititlefi for low-pentane bead and 4.0 to 5.2

percent by weight pentane for mid-pentane bead tinesuggested comment based on raw bead
sample analysis conducted at two block moldinglifees. These contents were stated in the

certificates of analyses (COAs), and confirmed whealyzed under Method 306. In order to
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ensure equivalence with the current rule, as camdmonstrated by chemical analyses, the
definition must remain at less than 4.0 percentgren for low-pentane bead and between 4.0
and 5.2 percent pentane for mid-pentane bead.

Comment 4
Perhaps a range of pentane contents listed ontiicege of analysis is a better way to define
mid-pentane bead, so as not to inadvertently irclad-pentane bead in its definition.

Response
Staff has modified the definition of mid-pentaneatbeo include a range of pentane content
within 4.0 to 5.2 percent by weight as stated @OA.

Comment 5

The EPS industry needs more flexibility so thatan fully participate in the total market. As

part of the 40% percent mid-pentane requirementeuide proposed equivalent alternative,
industry should be allowed to use high-pentane lsack its use is also demonstrated to be
overly compliant when manufacturing emissions amrmolled by at least 93 percent.

Response

The proposed alternative is intended to provide m@nce flexibility by fostering two
objectives. The first objective being fosteredtas minimize emissions through pollution
prevention by moving away from the use of high-paetbead, and by requiring primarily the
use of low-pentane bead, and to a lesser extenpanthne bead, and therefore supporting low-
pentane bead technology. The second objectivdhefcompliance option is to utilize high
overall efficiency add-on controls. The combinatwill ensure equivalent (or better) emission
reductions using state-of-the art technology. Hawehigh-pentane content beads can be used
under the existing provisions of the rule.

Comment 6
Other methods besides Method 306 are availableetermiine the amount of pentanes in
expandable styrene polymers and the AQMD shouldidentheir use.

Response

Any other applicable method that is equivalent tetihdd 306 may be used only after it has to be
approved by the U.S. EPA, CARB, in addition to #&@MD. The AQMD has and will continue
to work with U.S. EPA and CARB to develop the dest methods for a particular application.

Comment 7

Can a facility combine compliance methodologieshsas building a small enclosure for storing
product, venting those emissions to a control syster the required time, and operate the
remainder of the facility in compliance with onetbé other alternatives?

Response

Common practice has been to comply with one of d@amge options available in the rule.
However, if production schedules change, other Isirgptions are available upon permit
condition changes.

10
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Comment 8

A conflict exists in the proposed alternative optlay referring to the use with of an “approved
emission control system” which is defined to in@udB-hour storage, when the object of the
new alternative is to exclude 48-hour storage imofaof superior manufacturing control
techniques.

Response
Staff has now revised the proposed alternativeireopent for EPS block manufacturing in such
a way as to avoid this conflict in language.

Comment 9
We request that the proposed alternative includ® U percent higher pentane bead.

Response
See response to Comment 5.

Comment 10
The requirement for a plan under (c)(3) does natestvhen the plan is due or under what
circumstances. Clarification of the District’sent is needed.

Response

Upon adoption of the January 5, 1990 amendmentaetmmelines existed for all polyurethane
foam manufacturing operations including annualreguirements to purchase one-year supplies
of exempt compounds as blowing agents through 1¥8January 1, 1994 each polyurethane
operation had to discontinue the use of CFCs, V@Cs)ethylene chloride. For all other plastic
foam manufacturing operations, except rigid polthmae and EPS molding emission reductions
of 40 percent of the annual emissions inventoringu4988 as a baseline year were required
beginning in 1991 were required, and then furthmrseion reductions of 100 percent were
required beginning in 1994.

EPS molders were required to demonstrate by July9B1 that manufacturing and post
manufacturing emissions (storage emissions), asguall blowing agent is released from the
product are less than 2.4 pounds per 100 poundsiwofaterial processed.

Paragraph (c)(3) required that all foam fabricagalsmit a plan to the District, for approval, by
July 1, 1990, that demonstrated how compliance ¥aj(i) or (c)(2) would be achieved. If a
company could not demonstrate compliance with Je)Xd)(2) or (c)(3), the timelines and air
pollution control equipment requirements of (cl@ok place.

Therefore, any new construction of a polymeric udal operation occurring after this date is
therefore subject to the air pollution control guent requirements of paragraph (c)(4).

With the adoption of the May 13, 1994 amendmenttobdthe historical compliance dates were

removed, since those timelines had passed, and tholse dates that were still pertinent
remained.
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Comment 11

We operate a waste polystyrene recycling facilitiiereby post consumer wastes are collected
and compacted into a block for resale back to pyplgae product manufacturers. We intend to
purchase equipment that will use heat the wasteemal into ingots. Are either of these
operations subject to the requirements of Rule 21FHot then what rule will apply?

Response

Staff does not believe that this form of recycliiafs under the constraints of Rule 1175. The
operation described is not manufacturing, rathisrighreprocessing polystyrene waste for resale.
Staff recommends that you review the requiremehB®egulations XlIl and XIV. There will be
some release of residual pentane in the wastetgay® and there may also be small releases of
toxic chemicals upon heating the waste into ingotnfthat may have to be reduced with add-on
controls, if cost-effective. Because of the pat@rib emit air contaminants prior to installing
the equipment to heat and form the polystyrene avagb ingots applications for Permits to
Construct and Operate must be submitted and eealligt AQMD Engineering staff.

CONCLUSIONS AND RECOMENDATIONS

Demonstration of equivalent emissions to those irequby Rule 1175(c)(4) for EPS block
manufacturing is possible through over-control bf tmanufacturing emissions, without
controlling residual pentane losses of storage soms through the first 48 hours of block
storage. Staff recommends a rule amendment taudaclan option to controlling both
manufacturing and storage emissions to the exteetifeed in Rule 1175(c)(4)(B)(i) and (ii)
provided the manufacturing emissions are contrdifedemonstrating an overall efficiency of at
least 93 percent and low pentane beads are udedsat60 percent of the time on an annual
basis, with the remainder being mid-pentane.
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APPENDIX A: EPS BLOCK TESTING PROGRAM AND EXAMPLE COMPLIANCE
DEMONSTRATION

An EPS block maker conducted independent testuidmtdy residual pentane emissions from
molded polystyrene block storage (phase 1) as agetjuantifying its manufacturing operation
emissions (phase 2). Both types of tests undersudvdgtantial protocol scrutiny by the AQMD
and U.S. EPA, and were approved by the AQMD. Tolowing summarizes the testing
program.

In phase 1, a variable temperature sealed SHED lmfvartest directly measured pentane
emissions over 48 hours of storage. Several dilbétmolded polystyrene foam of different

product densities and raw bead pentane content meareifactured and placed in the SHED
within one hour of molding. Small volumes of aiemg extracted at 10 minute intervals and
analyzed for total hydrocarbons by a flame ion@atiletector in accordance with EPA Method
25A and recorded. Previous to block transport, gasnof raw bead type and molded block
polystyrene material were taken and placed in dealds for independent analysis of pentane
content according to Method 306-91 — Analysis oftBees in Expandable Styrene Polymers.
The testing occurred over a nine month period fidavember 2005, though July 2006 due to
the scheduling necessary to accommodate 13 indivigR+hour runs in total.

Phase 2 testing was conducted on August 17 and0D®, to determine the capture and control
efficiencies of the EPS manufacturing operatiorwelve hours prior to the test, all bags in the
bag farm were empty, and a predetermined quantityeads were expanded and aged for 12
hours so that molding could begin for the 12 hegt the following day. Once testing began, the
manufacturing line began simultaneously expandaging, and molding. As aged bead was
molded out, fresh prepuff was being filled to agiagys to replace that which was being molded.
At the end of the test, the same quantity of beasited in the bag farm, as started with, and
subject to the same set of aging conditions, tlouspteting the cycle.

The following lists the methods used and approvedhe AQMD during the manufacturing
emissions test.

» Sampling and analysis of VOCs as pentane was ctediusing EPA Method 25A.
» Flow measurements by SCAQMD Methods 1.1-2.1.

» SCAQMD Method 25.1 and 25.3 were conducted simattasly at the inlet and
exhaust.

» Method 2.1 measurements used during periods ofrumsnt calibrations.
Continuous flow measurements taken using a refergpaint and electronic
temperature and magnahelic readouts logged tcaasglatem.

» A pentane standard was used on each hydrocarbolyzenao determine an
instrument-specific response factor. VOC inlet autlet emissions were reported
referenced to this standard.

» SCAQMD Method 306-91 (Analysis of Pentanes in Exjadole Styrene Polymers)
was used to determine pentane contained in themaverial and in the freshly
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molded billets. The total amount of pentane inni@ded billet and the amount of
pentane in the total raw bead used during the ayele used to calculate the amount
of pentane available for capture.

» The RTO combustion chamber temperature was conistuaecorded, using the
circular chart recorder installed on the unit.

> Differential pressure across the bagfarm contairipesimeasured by a permanently
installed very-low pressure transmitter, was loghedrly.

> Data is integrated over the length of the testresgnt final collection and capture
efficiencies.

To date these tests have been conducted and thitssra®e complete and conditionally approved
by AQMD Source Testing personnel. Knowing both thgitive storage emissions from the

SHED test and the overall abatement system effigiea comparison of the current Rule 1175
requirement to control both manufacturing and fugitstorage emissions through the first 48
hours after molding by capturing 90 percent of tiwgi storage emissions and destroying them
by 95 percent (85.5 percent overall) can be madé the tested manufacturing abatement
efficiency.

Table A-1 is an example of an equivalence demaoinstran theory. The example demonstration
is tabulated as pounds of VOC emitted per poungrofiuct because there is no approved
method for determining water moisture content thegithe billet or the bead. Without knowing

water content, the results cannot be expresseasnmstof pounds of VOC per pound of raw bead.
Table A-1 is a mathematical demonstration onlye f&owing page.
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Table A-1: Theoretical Compliance Demonstration

Bead Type Low Pentane High Mid Pentane
Pentang
Billet Density 1.00 1.25 1.50 2.0¢ 1.00 1.0p 1.35 1.%0 2.p0

Measured Fresh Bead
VOC (Method 306)

Measured Fresh BlocK
VOC (Method 306)

Measured 48-Hour
Shed Losses Per 16
Billet (Uncontrolled
Storage Emissions)

3.47%]| 3.509%4 3.50% 3.47% 6.17F 4.42% 4.6%% 4.96% 4.30%

1.58%( 1.75% 1.87% 1.64%9% 2959 294% 2.8p% 2.92% 2.51%

0.180| 0.183| 0.229 0.269 0.13p 0.269 0.267 0.306 086

Measured Starting
Billet Wt

Ib VOC in Billet 3.24 4.76 5.71 6.49 5.84 5.86 7.0 791 180

205.2| 272.1| 3054 3964 198.4 2008 2429 314.0 40¢4.2

Ib Polystyrene in Bille] 201.95 267.38 299.p9 389151 .18 194.94 235.88 306.J9 394.p5

Percent Polystyrene i
Bead Minus Water (1] 96.53%] 96.50% 96.50% 96.53% 93.89% 95.48% 95.B6% 95|049%0%%.
PS/Ib Bead)

Ib Raw Bead to Makq
Billet Minus Water

Uncontrolled Mfg VO(
Emissions (Ib VOC af 3.95 4.85 5.06 7.38 6.59 3.04 4.3p 7.96 7.37
raw bead content)

=]

209 277 311 404 205 204 247 322 41p

Mfg Emissions If
Controlled at 85.5%
Overall (Ib VOC/Ib Ray
Bead to Make Billet)

Actual Mfg Emissions
Controlled at 93%
Overall (Ib VOC/Ib Ray
Bead to Make Billet)

Storage Emissions ff
Controlled at 85.5%| 0.026 | 0.026] 0.033 0.038 0.01p 0.039 0.089 0.044 0.p41
Overall (Ib VOC/Billet)

Allowable Emissions
(85.5% Controlled Mfg
+ 85.5% Controlled | 0.60 0.73 0.77 1.11 0.98 0.4826 0.97 1.18 1.1
Storage) Ib
VOC/Overall Procesq

0.57 0.70 0.73 1.07 0.96 0.44 0.6B 1.14 1.97

0.277| 0.339] 0354 051y 0.46¢ 0214 0304 0.350 016

Actual Overall
Emissions (93%
Controlled Mfg + 0.46 0.52 0.58 0.78 0.59| 0.4828 0.57 0.86 0.0

Uncontrolled Storage)
Ib VOC/Overall Proceds

% Under Rule 1175

©)(4) -23.8%| -28.59% -24.5% -29.9% -39.2% 0.1% -14p% -27|7% B{.8
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