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Preform and direct die injection
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10/10/93 16:38 919 541 2157 EPA/AEERL/RTP, NC @o002/013

Method 25A - Total Hydrocarbon Analyzer
DATA ANALYSIS

B!




10/10/95 18:38 o189 541 2157 EPA/AEERL/RTP,NC

Mass Balance
Calibration
Calibration Factor
Concenirulion Calibmtion

(ppmv) Reading Foaotor

propano styrens (velt) (Ppmvivolt)
0.0 0.0 0.0204
153.4 515 2.8304 20.47
2780 1043 5.1168 20.46
4536 170.1 83017 20,32
Awverage Faclor 20.42
Standard Deviztion 0.08
Emror 0.4%
Accuracy
e —
Rozding

Concentration Measured Caloulated Crror

Low 2.8304 2.8514 0.7%

Mid 5.1168 5.1509 0.7%

Styrene Concentration

Two runs werc conducted to detesmine the overall acouracy of the Total Tempovary Enclosure
{TTA). The evaporated styrens was determined by using the THA, and weight losses.

Carrection for tempersture and pressure were not made for the calculation of weight losses.

Standard conditions were assumed,
THA THA Weight Loss | Variabilily
~{Epmv) —if) i) (%)
12.9 95 6.0 -59,1%
316 234 218 1.5%

32
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16/10/9%  18:38 <019 541 21587 ) EPA/AEERL/RTP,NC =~ =~~~ =77
Run A
Calibration
Calibration Factor
Concentration Calibration
__(ppmv) Reading Factor
propenc styrcna (volt) (ppmvivolt)
0.0 0.0 0.0025
1534 57.5 0.28585% 202.6
2780 104.3 0.5202 201.4
453.6 1701 0.8340 199.8
Avomge Factor 201.2
Standard Deviation 1.40
Exror 0.7%
Accuracy
Reading
Concctitration Moasuped Calgulated EBrrar
Low 0.2865 0.2905 1.4%
High 0.5202 0.5244 0.8%

Styrene Concentration
The pultrusion line was operated with no controls. Only covers were placed on ths resin bath
resin bath and reservoir.
Total Concenimtion 257 ppmv
Background Counpentration § ppmav
Styrene Concentration 29] ppmv
Audit

A quality assurance audit of the calibration and sampling capabilities was conducted ny the end
af the calibration procedure. Errors of 2.5% and <6.6% were abmined for the calibration and sampling

{3




10/10/95  16:39 B019 541 2157 EFPA/AEERL/RTP,NC @003/015

Run Al
Calibration
Calibration Factor
Ceanoentration Calibration
(ppmv) Reading Factor
propane styrene (voly) (ppmvivelt)
0.0 0.0 0.0125
1534 57.5 0.2947 203.9
2780 104 3 0.5346 199.7
45316 170.1 0.8786 196.4
Average Factor 200.0
Standard Deviation 374
Ermror 1.9%
Accuracy
Reading
Conceniralion Meagured Calculated Ermor
Low 0.2947 0.3054 %
High 0.5346 0.5433 1.6%
Styrene Concentration

n this run only the reservior was covered

Total Concentration 299 ppmv
Backproond Concentration 6 ppmv
Styrene Concentration 293 ppmv
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10/16/93%  16:30 /4919 541 2157 EPA/AEERL/RTP,NC —_—
RunJ
Calibration
Calibration Factor
Caneentration Calitration
(ppmv) Reading Factor
propane T styrene (volt) (ppmv/volt)
0.0 0.0 0.011}
153.4 575 0.2039 203.4
2780 104.3 0.5317 2003
453.6 170.1 0.8758 196.7
Average Facior 200.1
Sundard Deviation 33
Ermrar 1.7%
Accurary
Reading

Canoentration MmmedT Calculated Eryor

Low 0.2939 0.3035 32%

High 0.5317 0.5410 1.7%

Styrenc Concentration

The plant air velocity was reduced to 15 f/min ay the wet arcas of the pultrusion line,

Total Coneentration 159 ppmv
Badigyround Concentration 5 ppmv
Styreas Concentration 154 ppmv




10/10/98%  16:39 o010 341 2157 EPA/AFERL/RTP, NC dooT/015

RunG
Calibration
Calibration Factor
Concentration Calitration
(ppmv) Reading Factor
propant: styrene (volt) (ppmvivolt)
0.0 0.0 0.0198
153.4 57.5 0.2908 2123
278.0 104.3 0.5271 205.5
4536 170.1 0.85634 201.6
Average Factor 206.5
Standard Devinticn 540
Error 2.6%
Accuracy
Reading
Concentmtion Measurad Calculated Enor
Low 0.2908 0.3051 4. 7%
High 0.5271 0.5368 1.8%
Styrene Concentration

In this run, the cover was designed to cover the maximum practical ares, Small quantities of air
were laken from the Wet Arca Enclosue and the Total Temporary Enclosure, This run was designed
Lo cvaluate the feasibility of using close capture.

The background conceniration was already substrated from the styrene reported values.

Background Conceniratian 7 ppmv
Styrene Concentration » Lower Duc 18 ppnv
Styrenc Conccotration - Upper Duct 643 ppmv




_ EPA/AEERL/RTP,NC 00§/015

10/10/95  18:40 o919 341 2157

Run G
Calibration
Calibration Factor
Concentration Calibraticn
(pomv) Reading Fastor
propans styrens (volp) (PpPmvAvolt)
Q.0 0.0 0.0198
1534 57.5 0,2908 2123
278.0 104.3 0.5271 205.5
453.6 1701 0.8634 201.6
Avcrage Factor 206.5
Standard Deviation 5.40
Emor 2.6%
Accuracy
Conceytration Mcasured Caloulated Emmor
low 0.2508 0.3051 4.7%
High 0.5271 0.5368 1.8%
Styrene Concentration

In this run, air was removed from the resin bath and from the maximum Wet Area Enclosure.

The background concentration was already substted from the styrenc reported valges.

Background Concentration 7 ppmv
Styrenc Conocntration - Lower Duc 12 ppmv
Styrenc Conocntration - Lipper Duct 719 ppmv

xS
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10/10/98 18:40 ™10 541 2157 EPA/AEERL/RTP,NC
RunF
Calibration
Calibration Factor
Concentration Calibration
{ppmv) Reading Factor
propanc styrcne (volt) (ppmv/volt)
0.0 0.0 0.0198
153.4 57.5 0.2908 2123
278.0 104.3 0.5271 205.5
453.6 170.1 0.8634 201.6
Avwvaragn Factor 206.5
Standard Devintion 5.40
Ermor 2.6%
Accuracy
Reading

Concentration Measuyed Calculnted Errar

Low 0.2908 0.3051 4. 7%

High 0.5271 0.5368 1.8%

Styrene Concentration

In this run, the cover was designed to cover the maximum praciical area

Total Conceniralion

Styrene Conoentration

38

126 ppmv
7 ppmv
119 ppmv




10/10/95 18:40 299198 %41 2157 EPA/AEERL/RTP, NC . @o10/015

Ron D
Calibration
Calibration Factor
Concentration Calibration
{ppmv) Reading Factar
propans styrcne (vol) {(ppmvivolt)
0.0 0.0 0.0134
153.4 575 0.2981 202.1
278.0 1043 0.5392 198.3
453.6 170.1 0.8853 194.9
Aversge Footor 198.4
Standard Deviation 361
Broror 1.3%
Accuracy
Readinpg
Concentration Measured Cakulated Emor
Low 0.2981 0.3086 3.4%
High 0.5392 0.5484 1.7%
Styrene Concentration
In this nm, the wet area was 66% covered.
Total Conoentration 244 ppmv
Background Conaentration 10 ppmyv
Styrene Concentrotion 234 ppmv

29
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loslor9s  18:40  To1d 342187 EPAZAERRL/RTR.NC 0 TUTTT
Run B
Calibration
Calibration Factor
Cancentration Calibration
(ppmv) Reading Fuctor
Propans stynme (volt) {ppmv/volt)
0.0 0.0 0.0134
1534 57.5 0.2981 202.1
2780 104.3 0.5392 198.3
4536 170.1 6.8863 154.9
Awerage Factor 198.4
Standard Deviation 3.61
Eryur 1.8%
— — — 4
Accuracy
L Raad

Concentration I Muagured Caleulatod Emor

Low 0,298] 0.30B6 14%

High 0.5392 0.5484 1.7%

Styrene Concentration

mmismﬂmwnmwasﬁ%mvmdsndmdnmﬁﬁuduirmmkmﬁmnlhew:t
Area Enclosure and the Tota! Temporary Encloswre. This run was designed 10 evaluate the feasibility
of using close capmre,

mbaekmnm!moamnﬁmwasalmdymbm&nmdwnymcmpmadvalus.

Background Consentration 7 ppmv
Styrenc Cencontration - Lower Duo 82 ppmyv
Styrene Concentration - Upper Duct 366 ppmv

BIO




10/10/958 16:41 To19 541 2157

EPA/AEERL/RTF, NC

BRunAA
Calibration
Calibration Factor
Concentration Calibration
(ppmv) Reading Factor
propane styrens {volt) (ppmvivolt)
0.0 0.0 0.0202
1534 57.5 0.2933 2106
278.0 104.3 0.5308 204.2
453.6 170.1 0.8650 200.4
Average Factor 205.1
Stndard Deviation 517
Error 2.5%
Accuracy
—
Concentration Mensured Calculated Error
Low 0.2933 0.3073 4.5%
High 0.5308 0.5404 1.8%
Styrence Concentration
This run is a replicats of run A
Tolal Concentration 292 prmv
Background Concentration 9 ppmv
Styrenc Concentration 283 ppmv

do12/0158




10/10/93  16:41 °To19 541 2157

EPA/AEERL/RTP, NC

Run DD
Calibration
Calibration Factor
Concentration Calibmtion
(ppmv) Roading Factor
Fropane styrene (volt) (ppmv/voll)
0.0 0.0 0.0148
1534 515 0.2928 206.9
278.0 1043 0.5307 202.1
453.6 170.1 0.8761 192.5
Averege Factor 202.1
Standard Devistion 4,71
Errar 2.3%
Accuracy
Reading
Concentration Measured Calculated Brror
Low 0.2928 0.3060 4.3%
High 0.5307 0.5427 2.2%
Styrene Concentration
Thiz rim is a replicate of un D,
Total Coancentyation 229 ppmy
Background Concentration 8 ppmv
Styrene Concentration 221 ppmv

312
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10/10/9% 16:41 o019 541 2137 EPA/AEERL/RTP ,NC
BonI
Calibration
Calibration Faclor
Conocntration Culibration
{ppmmv) Reading Factar
propenc styrene (volt) (ppmv/ivolt)
0.0 0.0 0.0203
153.4 57.5 03111 1978
2780 104.3 0.5511 196.4
453.6 1701 0.8885 1959
Avernge Factar 196.7
Standard Deviation 0.97
Emor 0.5%
Aceuracy

Counosntration Moagured 'Cnh:ulatnd Error

Low 0.311) 0.313% 0.9%
High 0.551] 05524 0.2%

Styrene Concentration

This run ig direct die injestion which eliminates use of resin bath and minimizes exposure of
rusin to the air,

Total Concentration 9 ppmv
Background Concentration 6 ppmv
Styreoe Concentration 4 ppmv

N CRE




10/10/8% 18:41 oTe19 341 21587

EPA/AEERL/RTP, NC

Q01570153

Run H
Calibration
Calibration Factor
Conoentration Calibration
_(ppmy Reading Factor
propano styrenc (volt) (ppmv/volt)
0.0 0.0 0.0151
1334 575 0.3091 1957
278.0 104.3 0.5461 196.3
4516 170.1 0.8357 195.2
Awverage Factar 195.7
Standand Deviation 0.59
Emror 0.3%
Accuracy
Reading
Concentration Meased Calculated Hrror
Low 0.3091 0.3099 0.3%
High 0.5461 0.5493 0.6%
Styrenc Concentration

This yun will employ perform injection which climinates use of resin bath and minimizes

exposure of resin to the air.

Tolal Concantration

Backgraund Concentration
Styrene Conoentration

BM

33 pprav

28 ppmv
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December 21, 1995

The Dow Chemical Company

DATE

INDUSTRIAL HYGIENE REPORT

TITLE
EVALUATION OF EXHAUST STACK EMISSIONS FOR STYRENE DURING
PULTRUSION OF LADDER RUNGS AT REICHHOLD CHEMICAL, RALEIGH-
DURHAM, NORTH CAROLINA, SEPTEMBER 12-15, 1995.

AUTHOR

E. A. Lackey, CIH, CSP

Industrial Hygiene Research & Technology

Health and Environmental Sciences
DISTRIBUTION

Eloy Martinez, Dow Chemical USA, Freeport, B-2009

SUMMARY

An exhaust stack emission survey was conducted on September 12-15, 1995, to
determine styrene emission levels during production of ladder rungs at Reichhold
Chemical, Raleigh-Durham, North Carolina. Two stacks were monitored over
approximately a one hour period each day. The Total Temporary Enclosure (TTE)
Stack and the Wet Area Exhaust (WAE) Stacks were tested.

Air flow rates were measured in the emission stacks by Reichhold Chemical
personnel using a hotwire anemometer that was checked against a digital pitot tube
on a daily basis. = Additional make-up air was supplied via other openings in the
structure. The ambient temperature averaged 72°F and the relative humidity was

52%. Emission estimates were based on standard conditions as defined by ACGIH!

Emission rates of styrene from the TTE stack ranged from 3.2 E-06 pounds per hour
(Ib/hr) to 6.9E-05 Ib/hr, while the WAE stack emission rates ranged from 8.5E-05
Ib/hr to 1.4 E-04 Ib/hr. Survey results are provided in Table 1. In the appendices,
stack calculation datasheets are provided along with a description of exhaust
emission calculations. Also included in Table 2 are the TTE and WAE ventilation
system design specifications for fan static pressures.

1The American Conference of Governmental Industrial Hygienists Industrial Ventilation Manual, 20th
Edition, Chapter 5.13, Pages 5-23 to 5-28.
RESTRICTED: for use within SPI, Reichhold Chemical

and The Dow Chemical Company only i

Form C-40840 Rev. 11/91 30




SAMPLING METHODS

Vapors of styrene were collected on commercially available adsorption tubes
containing 1 gram of charcoal at an average flow rate of 100 ml/min. Samples were
desorbed in carbon disulfide and analyzed using gas chromatography equipped with
flame ionization detection by Dow's analytical chemistry laboratory personnel in
1803 Building.

RESTRICTED: for use within SPI, Reichhold Chemical
and The Dow Chemical Company only
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NOTICE

The information and any recommendations contained herein are presented in good
faith. However, no guarantee of accuracy or completeness is given. Data presented
are believed factual unless otherwise indicated, but conclusions based on such data
will not be valid if observed operations change. No representation is made that all
existing or potential problems have been identified, or that recommendations made
will solve the problem, or that laws or regulations will be construed by government
agencies consistent with our understanding of them.

Signature __ & Q u?(a&@,%lt’ ____ (Author)

Date: |- % -9 k.(-/

!

Signature ___f{1 /. P ;Z, % ‘ 4 (Reviewer)

(-:'
Date: [~ &~ ?é

RESTRICTED: for use within SPI, Reichhold Chemical
and The Dow Chemical Company only
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Table 1. ESTIMATED EMISSION RATES* OF STYRENE IN EXHAUST AIR
DURING LADDER RUNG PRODUCTION AT REICHHOLD
CHEMICAL, RALEIGH DURHAM, NORTH CAROLINA, SEPTEMBER

12-15, 1995.
Sample Emission Total
Sample  Monitoring Duration Styrene Concentration Rate Emission
Location Berjod (min) (ppm} (1bs/ft3) (lbs/ho) {1bs)
TTERUN 12:15-13:15 60 250 6.6E-05 0.881 1.16
-1 12:15-12:45 30 160 4.3E-05 0.564
TTERUN 14:10-15:10 60 240 6.4E-05 0.846 1.27
2 14:10-14:40 30 240 6.4E-05 0.846
TTERUN 16:00-16:30 30 150 4.0E-05 0.529 0.49
J 16:00-16:30 30 130 3.5E-05 0.458
TTERUN 12:39-12:50 11 110 2.9E-05 0.388 0.07
G
TTERUN 14:00-14:16 16 230 6.1E-05 0.811 0.45
F 14:00-14:30 30 130 3.5E-05 0.458
TTERUN 15:51-16:05 16 260 6.9E-05 0.916 0.24
D
TTERUN 16:35-17:05 30 110 2.9E-05 0.388 0.33
E 16:35-16:50 15 160 4.3E-05 0.564
WAE 12:20-12:35 15 530 1.4E-04 0.470 - 0.48
RUN G 12:20-12:50 30 520 1.4E-04 0.461
13:15-13:39 23 390 1.0E-04 0.346
WAE 16:35-17:05 30 330 8.8E-05 0.414 0.31
RUN E 16:35-16:50 15 320 8.5E-05 0.401
TTERUN 11:35-11:50 15 240 6.4E-05 0.846 0.99
AAA 11:35-12:05 30 200 5.3E-05 0.705
. 12:35-12:50 15 58 1.5E-05 0.204
12:35-13:05 30 210 5.6E-05 0.740
TTERUN 15:00-15:30 30 16 4.3E-06 0.056 0.15
H 15:00-16:00 60 35 9.3E-06 0.123
TTERUN 11:00-11:34 34 21 5.6E-06 0.074 0.08
I 11:00-12:00 60 12 3.2E-06 0.042

*Emission rate estimates based on stack flow rate reported by Reichhold Chemical personnel.
RESTRICTED: for use within SPI, Reichhold Chemical
and The Dow Chemical Company only
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TABLE 2

TTE VENTILATION SYSTEM

Exhaust from enclosure using an 8 inch duct with three 90° elbows with 2.0 D
radius. In line fan to be determined.

For 750 CFM  [Eor 1000 CFM
DUCT SPECIFICATIONDS

G 1-Duct diameter (in.) 8 8
C 2-Duct area (ft.2) 0.3491 0.3491
G 3-Air volume (CFM) 750 1000
C 4-Duct velocity (FPM) 2150 2865
Fig 6-16 5-Velocity pressure (in. H>O) 0.29 (1) 0.51 (1)
ENTRY 1.OSS
Fig 6-10 6-Flanged opening, entry ioss (V.P.) 0.49 0.49
7-Hood Suction (V.P.) 1.49 1.49
(7} x (5) 8-Hood Suction (in. HyO) 0.43 0.76
DUCT RESISTANCE TQ FAN
G 9-Length duct to fan (Ft.) 21.5 21.5
Fig 6-11 10-Elbow equivalent (1x10} (ft.) 10 10
(9) + (10) 11-Total equivalent length 31.5 31.5
Fig 6-15 12-Resistance per 100 Ft. (in. H2O) 0.90 1.55
{11) x (12) 13-Resistance for run (in. H2O) 0.28 (2) 0.49 (2
100 ‘
FAN DISCHARGE RESISTANCE
G 14-Length duct from fan (ft.) 37 37
Fig 6-11 15-Elbow equivalent (2x10) (ft.) 20 20
(14) + (15) 16-Total equivalent length (ft.) 57 57
Fig 6-15 17-Resistance per 100 ft. (in. H2O) 0.90 1.55
(16) (17} 18-Resistance for run (in. H2O) 0.51 (3) 0.88 (3)
100
EAN STATIC PRESSURE
@ @ @

Fan SP =SP out - SPin - VP in
= 0.51 - (-0.28) - 0.29 = 0.50 (in. HoO) for 750 CFM
= (.88 - (-0.49) - 0.51 = 0.86 (in. HYO) for 1000 CFM

Codes:

G = Given

C = Calculated

(n) = line number

Restricted: for use within SPI, Rechhold Chemical
and The Dow Chemical Company only (4}
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TABLE 2

WAE Ventilation System

Exhaust from enclosure using a 6 inch duct with 3 90° elbows and a 2.0 D radius.

DUCT SPECIFICATIONS Eor 500 CFM
G 1-Duct diameter (in.) 6
C 2-Duct area (ft.2) 0.1964
G 3-Air volume (CFM) 500
C 4-Duct velocity (FPM) 2545
Fig 6-16 5-Velocity pressure (in. HyO) 0.40 (1)
DUCT RESISTANCE TO FAN
G 6-Length duct to fan (ft.) 10
Fig 6-11 7-Elbow equivalent (1x7) (ft.) 7
6 + 7 8- Total equivalent length 17
Fig 6-15 9-Resistance per 100 ft run (in. HyO) 1.8
8 x 9 10-Resistance for run (in. HyO) 0.31 (2)
100
FAN DISCHARGE RESISTANCE
G 11-Length duct from fan (ft) 37
Fig 6-11 12-Elbow equivalent (2x7) ft 14
(11) + (12) 13-Total equivalent length 51
Fig 6-15 14 Resistance per 100 ft (in. H20) 1.8
{13) (14) 15-Resistance for run (in. HO) ' 0.92 (3)
100
FAN_STATIC PRESSURE
@ @ @

Fan SP = SP out - SP in - VP in
=092 - (-0.31) - 0.40 = 0.83 (in. H20) for 500 CEM

Codes:

G = Given

C = Calculated

(n) = line number

Restricted: for use within SPI, Rechhold Chemical
and The Dow Chemical Company only

CG6




7

EXHAUST EMISSION CALCULATIONS

Conversions for Weight or Volume
A. mg = (bs) x (2.20462x1C"5)

B. m3 = (ft3) x (35.31)

C One gram-mole of an ideal gas will occupy 24.45 liters of volume
at 70° F (room temperature), most vapors exhibit the properties of an
ideal gas at low concentrations in air.

Conversions for Emission Concentration (EC)

A.  To convert EC in mg/m3 to EC in Ibs/ft3:

| 2.2x10% 1b 3
" EC (Ibs/f3) = (rmn§ ) X ( xmg s) x (35.?1 ft3)

B. To convert EC in PPM to EC lbs/ft3:

PPM x (Molec;l:;'s Weight ) _ (ﬁg)
EC (bs /) = (%:%_) x (212x;‘0'g‘51bs) § [ssglaﬂa)

Emission Rate (ER) in lbs/hr
ER (Ibs/hr) = EC (b/ft3) x Air Flow Rate (ft3/min) x 60 (min/hr)
Emission (E) in 1bs (per source or vent)

A. Amount of material emitted from a source per given air sample time
or monitoring period.

Sample Duration (min)
E (Ibs) = ER (lbs/hr) x ( 60 (min/hr) )

Total Emission over a given time period (Ibs)

Y E=E1+E2 «es Ej (sum of all sources and vents monitored)

Restricted: for use within SPI, Rechhold Chemical
and The Dow Chemical Company only

<




pandix |

Ap
STACK CALCULATION DATA SHEET (ppm)

SURVEY DATE : pEo0: INDUSTRIAL HYGIENIST :

Ory Bulb Temp. :
Wet Bulb Temp. :

Duct Diametaer (inches) =
Rel. Humidity :

Duct Area (fi2) =

Traverse 2
Sample Point V {ipm) V {{pm)
1 633 633
2
3
4
5
6
7
8 Z
9 Fed |
10 )
AVERAGE (1 AVERAGE (2)
[ 633 tpm ]
Average Velocity 633 1pm
Flow Rate 221 acfm
Compound =
Exhaust Emission Calculations : Molecutar Wi. =

Sample Emission Conc. | Emission Rate || Amount Emitted

(lbs/f13) {lbs/hr) {lbs/Sample)
6.6E-05 0.881 0.881
4.3E-05 0.564 0.282
0.0E+00 0.000 0.000
0.0E+00 0.600 0.000
0.0E+00 0.000 0.000
0.0E+00 0.000 0.000
0.0E+00 0.000 0.000
0.0E+00 0.000 0.000
0.0E+00 0.000 0.000
0.0E+00 0.000 0.000

Duration of Total Emission During

Monltoring 90 min Monlitoring Period (lbs) 1.16 Ibs




pendix |

STACK CALCULATION DATA SHEET (ppm)

LOCATION:
SURVEY DATE :
Dry Bulb Temp. :
Wet Bulb Temp. : Duct Dlameter (Inches) =
Rel. Humidity Duct Area (ft2) =
Traverse 1 Traverse 2
Sample Point VP(Cwg ] V(pm | VP("wg | V (fpm)
1 o % 633 e 633
2 &
3
4
5
6
7
8
[
10
AVERAGE (1) AVERAGE (2)
[ 633 -fpm | V' 633 fpm
Average Valocity 633 fpm
Flow Rate 221 actm
Compound =
Exhaust Emission Calculations : Molecular Wi, =

Sanple Description | Concentration Sampie Emission Conc, | Emission Rate | Amount Emitted

# / Monltorls Period m Duyration_(min {IbsH13) _ (Ibs/hr) (tbssSample)
ZHIAI 016 0 i D40 00l Ludi i b ot €.4E-05 0.846 0.846
24NN 6.4E-05 0.846 0.423
0.0E+00 0.000 0.000
0.0E+00 0.000 0.000
0.0E+00 0.000 0.000
0.0E+00 0.000 0.000
e 0.0E+00 0.000 0.000
% : 0.0E+00 0.000 0.000
R s 0.0E+00 0.000 0.000
e ek %]  0.0E+00 0.000 0.000

Duration of Total Emission During

Monitoring 90 min Monitoring Period (ibs) 1.27 tbs

[NOTES :

cq




Appendix |

STACK CALCULATION DATA SHEET (ppm)

LOCATION: _ ALY RALEIS ITH CAROE
SURVEY DATE : : INDUSTRIAL HYGILENIST :

Dry Bulb Temp. :
Wet Bulb Temp. :
Rel. Humidity :

Duct Diameter {inches) =
Duct Area (ft2) =

Traverse 1 Traverse 2
Sample Point VP (" wg) V_(ipm) VP (" wg) |V (fom)
1 ke 633 : 633
2 -
3 2
4
5
6
7
8
9
10 i :
AVERAGE (1 AVERAGE (2)
[ 633 pm |
Avarage Velocity €633 fpm
Flow Rate 221 acfm
Compound =
Exhaust Emission Calculations : Molecular Wt. =

Emission Conc. | Emission Rate | Amount Emitted
Duration (min {Ibs/t3) (Ibs/hr) (Ibs/Sample)
30 4.0E-05 0.529 0.264
Sy 3.5E-05 0.458 0.229
0.0E+00 0.000 0.000
0.0E+00 0.000 0.000
0.0E+00 0.000 0.000
0.0E+00 0.000 0.000
0.0E+00 0.000 0.000
0.0E+00 0.000 0.000
0.0E+00 0.000 0.000
0.0E+00 0.000 0.000
Duration of Total Emission During
Monltoring 60 min Monitoring Pertod (Ibs) 0.49 Ibs

clo




pandix |

STACK CALCULATION DATA SHEET (ppm)

LOCATION:
SURVEY DATE :

Dry Bulb Temp. :
Wat Bulb Temp. :

Duct Diameter (Inches) =
Rel. Humidity :

Duct Area (1t2) =

Traverse 1 Traverse 2
Sample Point VP (" w V (tpm) VP (" wq) V (fpm)
1 e ot b 233 i e 533
- :
3
4
5
6
7
8
9
10 : ; i i
AVERAGE (1 AVERAGE (2)
[ 633 tpm |
Average Velocity 633 fpm
Flow Rate 221 acim
Compound =
Exhaust Emission Calculations : Molecutar Wt. =
Emission Conc. | Emission Rate | Amount Emitted
Duration (min {1bs/t3) {Ibs/hr) {lbs/Sample)
2.9E-05 0.388 0.071
0.0E+00 0.000 0.000
0.0E+00 0.000 ©0.000
0.0E+00 0.000 0.000
0.0E+00 0.000 0.000
0.0E+00 0.000 0.000
0.0E+00 0.000 - 0,000
0.0E+00 0.000 0.000
0.0E+00 0.000 0.000
0.0E+00 0.000 0.000
Duration of Total Emission During
Monltoring 11 min Monitoring Period (Ibs) 0.07 Ibs

il




Appendix 1

STACK CALCULATION DATA SHEET (ppm)

LOCATION:
SURVEY DATE ;

Dry Bulb Temp. :
Wet Bulb Temp. :
Rel. Humidity :

Duct Area (ft2) =

Traverse 2
Sample Point y | Vv (tem) V (tpm)
1 G 633 633
2
3
4
5.
6
7
8
9
10
AVERAGE (1 AVERAGE (2)
[ 633 tpm | [ 633 fpm
Average Velocity €33 fpm
Flow Rate 221 acim
compound =
Exhaust Emission Calculations : Molecular Wt. =
Emission Conc. { Emission Rate | Amount Emitted
(1bs/113) (Ibs/hr) (Ibs/Sample)
6.1E-05 0.811 0.216
3.5€-05 0.458 0.229
0.0E400 0.000 0.000
0.0E+00 0.000 0.000
0.0E+00 0.000 0.000
0.0E+00 0.000 0.000
0.0E+00 0.000 0.000
0.0E+00 0.000 0.000
0.0E+00 0.000 0.000
0.0E+00 0.000 0.000
Duration of Total Emission During
Monitoring 46 _min Monitoring Perlod (Ibs) 0.45 tbs

cre




Appendix 1

STACK CALCULATION DATA SHEET (ppm)

LOCATION:
SURVEY DATE :

PN ATy

ALTRALEIGE

AEERALEGHENOETH
DUSTRIAL H

YGIENIS

T:

Dry Bulb Temp. :

Wat Bulb Temp. : Duct Diameter (inches) =
Rel. Humldity- : Duct Area (ft2) =
Traverse 2
Sample Polnt V (fpm) , VP (" wa) V (fpm)

1 633 : S 633
2
3
4
5
6
7
8
9
10

AVERAGE (1 e AVERAGE (2)
[ 633 pm | | 633 fom |

Average Velocity 633 fpm

Flow Rate 221 actm
Compound =
Exhaust Emission Calculations : Molecular W. =
Sample Emission Cong, | EmissionRate | Amount Emitted

{ibs/13) _(Ibs/hr) (lbs/Sampla)
6.9E-05 0.916 0.244
0.0E+00 0.000 0.000
0.0E+00 0.000 0.000
0.0E+00 0.009 0.000
0.0E+00 0.000 0.000
0.0E+00 0.000 0.000
0.0E+00 0.000 0.000
0.0E+00 0.000 0.000
0.0E+00 0.000 0.000
0.0E+00 0.000 0.000

Duration of Total Emission During

Monitoring 16 min Monitoring Perlod (Ibs) 0.24 ftbs

[NOTES :

i3




Appendix |

STACK CALCULATION DATA SHEET (ppm)

LOCATION:
SURVEY DATE :

Dry Bulb Temp. :
Wet Bulb Temp. :

Duct Diameter (Inches) =
Rel. Humidity :

Duct Area (ft2) =

Traverse 1 Traverse 2
Sample Polnt VP ("wg) [ Vipom) | VP("wg | V (fom)
1 633 % 3 633
2
3
4
3 -
6
7
8
9
10 D0
AVERAGE (1 AVERAGE (2)
[ 633 fom | [ 633 fpm |
Average Velocity 633 fpm
Flow Rate 221 acim
Compound =
Exhaust Emission Calculations : Molacular Wt. =
Sample Emission Conc. | EmissionRate | Amount Emitted
(1ps/t3) (ibs/hr) (lbs/Sample)
2.9E-05 0.388 0.194
4,3E-05 0.564 0.141
0.0E+00 0.000 0.000
0.0E+00 0.000 0.000
0.0E+00 0.000 0.000
0.0E+00 0.000 0.000 -
0.0E+00 0.000 0.000
0.0E+00 0.000 0.000
0.0E+00 0.000 0.000
0.0E+00 0.000 0.000
Duration of Total Emission During
Monitoring 45 min Monltoring Perlod (ibs) 033 ftbs

Ci




Appendix §

STACK CALCULATION DATA SHEET (ppm)

LOCATION:
SURVEY DATE :

Dry Bulb Temp. :
Wet Bulb Temp. :

Duct Dlameter (Inches) =
Rel. Humidity :

Duct Area (1t2) =

Traverse 1 Traverse 2
Sample Point V {ipm} V {ipm}
1 |58 283 283
2 |
3 E
4 |
5 § R
6 |
7
8
9
10 ;
AVERAGE (1) AVERAGE (2)
- ] 283 tpm | [ 283 tom |
Average Velocity 283 fpm
Flow Rate 56 acim
Compound =
Exhaust Emission Calculations : Molecular Wi. =

Sample Description | Concentration Sample Emission Conc., | Emission Rate | Amount Emitted
#/ Monltod Peﬂod m Duration {min (1bs/ft3) {ibs/hr) (Ibs/Sample)
R e P O T T 1.4E-04 0.470 0.117

{32:204 250 g Al ; 1 _ 1.4E-04 0.461 0.231
137453839 oo onRele PR 1.0E-04 0.346 0.133

e ; : 0.0E+00 0.000 0.000

e : 0.0E+00 0.000 0.000

Ay S ar e 0.0E+00 0.000 "~ 0.000
e ; 0.0E+00 0.000 0.000

0.0E+00 0.000 0.000

0.0E+00 0.000 0.000

0.0E+00 0.000 0.000

Duration of Total Emission During

Monitoring 68 min Monltoring Perlod (ibs) 0.48 Ibs

cis




pendix [

STACK CALCULATION DATA SHEET (ppm)

LOCATION:
SURVEY DATE :

Ory Bulb Temp. :
Wet Bulb Temp. :

Rel. Humlidity : Duct Area (m) =
Traverse 1 Traverse 2
Sampie Polnt VP ("wg) | V {{pm) V (fpm)
1 2 401 401
2
3
4
5
6
7
8 &
9
10 Srna 0005
AVERAGE (1 AVERAGE (2)
fpm {401 fpm |
Average Velocity 401 fpm
Flow Rate 79 acim
Compound =
Exhaust Emission Calculations : Molecular Wt. =
Emission Conc. | Emission Rate | Amount Emitted
{tbs/13) {lbs/hr) (ibs/Sample)
8.8E-05 0.414 0.207
8.5E-05 0.401 0.100
0.0E+00 0.000 0.000
0.0E+00 0.000 0.000
0.0E+00 0.000 0.000
0.0E+00 0.000 0.000
0.0E+00 0.000 0.000
0.0E+00 0.000 0.000
0.0E+00 0.000 0.000
0.0E+00 0.000 0.000
Duration of Total Emission During
Monitoring 45 min Monltoring Period (lbs) 0.31 lbs

Clé




pendix |

STACK CALCULATION DATA SHEET (ppm)

LOCATION:
SURVEY DATE :

Dry Bulb Temp. :
Wet Bulb Temp. :

Duct Dlameter (Inches) =
Rel, Humidity :

Duct Area (f12) =

Traverse 1 Traverse 2
Sample Point VP (" wg} |V (fpm) V ({fpm)
1 R 3 633 633
2
a
4
5
6
7
8
9
10
AVERAGE (1 AVERAGE {2)
[ 633 ipm | [_833 fpm |
Average Veloclty 633 fpm
Flow Rate 221 acim
Compound =
Exhaust Emission Calculations : Molecular Wt. =

Emisslon Conc. | Emission Rate | Amount Emitted

(lbs/it3) {Ibs/hr) {Ibs/Sample)
6.4E-05 0.846 0.211
5.3E-05 0.705 0.352
1.5E-05 0.204 0.051
5.6E-05 0.740 0.370
0.0E+00 0.000 0.000
0.0E+00 0.000 0.000
0.0E+00 0.000 0.000
0.0E+00 0.000 0.000
0.0E+00 0.000 0.000
0.0E+00 0.000 0.000

Duration of Total Emisslon During

Monitoring 80 min Monitoring Period (Ibs) 0.99 Ibs

[NOTES :

Cl+




pendix |

Ap
STACK CALCULATION DATA SHEET (ppm)

LOCATION:
SURVEY DATE:

Dry Bulb Temp. :
Wet Bulb Temp. :
Rel, Humidity :

INDUSTRIAL HYGIENIST :

Duct Dlameter {Inches) =
Duct Area {ft2) =

Traverse 2
Sample Point V {ipm)
1 633
2
3
4
5
6
7
8
9
10

AVERAGE (1
[ 633 fom |

AVERAGE (2}

| 633 fom
Average Veloclty €633 1om
Flow Rate 221 acim
Compound =
Exhaust Emisslon Calculations : Molaecular Wt. =
Emission Conc, | Emission Rate | Amount Emitted
(1b5/113) (Ibs/hr) (Ibs/Sample)
4.3E-06 0.056 ~_0.028
9.3E-06 0.123 0.123
0.0E+00 0.000 0.000
0.0E+00 0.000 0.000
0.0E+00 0.000 0.000
0.0E+00 0.000 0.000
0.0E+00 0.000 0.000
0.0E+00 0.000 0.000
0.0E+00 0.000 0.000
0.0E£400 0.000 0.000
Duration of Total Emisslon During
Monitoring 90 min Monitoring Period (Ibs) 0.15 Ibs

</g




LOCATION:
SURVEY DATE :

Dry Bulb Temp. :
Wet Bulb Temp. :
Rel. Humidity :

Appendix |

STACK CALCULATION DATA SHEET (ppm)

INDUSTRIAL

Duct Dlameter (Inches) =
Duct Area (ft2) =

Sample Polnt

Traverse 2

1

O IJIm|h ] |W]IN

—
o

Avarage Velocity
Flow Rate

AVERAGE (1
€633 fpm

633 fpm

221 acim

Exhaust Emission Calculations :

Compound =

Molecular Wt, =

AVERAGE (2}

633 fom |

Duration of
Monitoring

Emission Conc. | Emission Rate | Amount Emitted
(lbs/13) {1bs/hr) (Ibs/Sample)
5.6E-06 0.074 0.042
3.2E-06 0.042 0.042
0.0E+00 0.000 0.000
0.0E+00 0.000 0.000
0.0E+00 0.000 0.000
0.0E+00 0.000 0.000
0.0E+00 0.000 0.000
0.0E+00 0.000 0.000
0.0E+00 0.000 0.000
0.0E+00 0.000 0.000

Total Emission During
Monitoring Perlod (Ibs) 0.08 Ibs

CIT




Morrison Molded Fiber Glass Company

October 25, 1995

Mr. Tom Griffiths
Omega Pultrusions
1262 Chillicothe
Aurora, OH 44202

Dear Tom:
Please find attached the mechanical property analysis from the Phase Il styrene emissions
study at Reichhold. There appears to be some potential for roving shifting using composite

(H) which is the preformer injection but there may not be a net property reduction.
However, composite (I) which was the direct die injection had a definite reduction in

mechanical property performance.

Sincerely yours,

Clinton B. Smith
Technical Director

CBS/kbf
Attachment

cy: Gary Bridgeman w/attachment
Stacey McEwen w/attachment

400 Commonwealth Ave./Box 580/Bristol, VA 24203-0580/(703) £45-8000/FAX # (703) 645-8132/Telex:829-327

pl
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From: John Schweitzer To: Madeleine Strum Date: 7722/96 Time: 12:4:39 Page7of3

july 29, 1996
To:  Madelcine Strum, US EPA
Fr: John Schweitzer
Re:  Pultrusion Industry Council Phase 1} Emission Study

In response to your request, the Pultrusion Industry Council is pleased to provide the
information shown below.

As you know, this information was not included in the report of the Phase 11 study, and its
omission was not an oversight. Rather, the PIC was concerned that the data would be
misused. The Phase Il study was designed to determine the refative effectiveness of various
source reduction technologics, and to determine what concentration and quantity of styrene
might be collected in a close capture device.

The Phase If dat is not suitable for use in calculating emission factors for pultrusion. To
generate data for calculation of emission factors, the study would have included consideration
of air flow conditions typical of a commercial pultrusion operation, changes in line speed, part
geometry, configuration of the wet reinforcement, and the drip pan of exposed resin. The
processing experience of our member companies also indicales that slyrene evaporales from
the system on a regressively sliding scale and an extension of the time period would definitely
be required. We know from this study and again from the experience of our members that
these factors could have a significant impact on the total time weighted emissions of a facility
and the emission factors derived from same.

The reporting period being discussed for the MACT standard regarding the Pultrusion Emission

Control Status is monthly. This timeframe may result in lower emission factors than were
~ experienced during this controlled experiment. We also know from this study that these

control factors have very significant impacts on emissions and emission factor calculations.

No single study can replicate the wide variability of commercial pultrusion operations. The
Phase Il study nevertheless does give us some useful information about the relative effects of
several source reduction technologies. In reality there is no "typical" pultrusion line, because
of wide variability in the specd, air flow, part gecometry, wet-glass configuration, ctc. Because

of this fact, emission factors must be determined on a per site basis.
Ty

lhe PIC is providing this data in the spirit of cooperation with you in the preparation of a
MACT standard. We respectfully request that you do not distribute this data beyond those
at EPA who arc directly involved in the MACT development process for pultrusion. The PIC
hopes that you understand their concern that this data cannot accurately be used to
determine an emission factor for the purpose of ascertaining whether or not a pultrusion
facility is subject to litle V permitting. :

el

1 #2976 mem




From: John Schweitzer To: Madeleine Strum Date: 7/22/96 Time: 12:35:14 Page 8ofd

I rom the report of the Phase Il study:

PIC Phase Il Styrene
emilled ~

Run ibs/hr
AAA (avg.) 0.9
L,LL (avg.) 0.72
Pt 0.38
G 0.66
‘ H 0.09
| 0.01
] 0.49

-
~
\""u-._
2 ru2976.mem




From: John Schweiizer To: Madeleine Strum Date: 7122196 Time; 12:35:39 ! Page 9 of 9

PIC Phase Il Lmission Study — Styrene Calculation

MMFG -- Ladder rail profile
Measured weight/ft.: 0.6447 Ibs

Calculation of fiber content by weight:
100 (113 yield roving) x 0.00295 Ibs. (wt. of 1-113 yicld roving - 1 foot long) =
0.295 lbs/ft .
Continuous strand mats: 5.75 in. + 5.25 in. + 5.25 in. widths = 16.25 total width
16.25 in. x 0.0052 lbs (wt. 1 oz csm 1in x 12in) = 0.0845 ibs/ft
. Total fiber weight/foot = 0.3795 Ibs

Calculation of resin mix content by weight:
0.6447 (profile wi/fool - 0.3795 = 0.2652 Ibs.

Caleulation of styrene content by weight:

Total weight of resin mix = 124.5 lbs.

Base resin = 99 lbs @ 32.6% styrene + | |b additional styrene (to dissolve
Percadox 16)

99 lbs/ 124.5 |bs. = 79.52% (resin in mix)

79.52% x 0.2652 (resin wt} = (0.211 Ibs (polyester resin per foot}

0.211 Ibs x 32.6% {styrene in base resin) = 0.068786 lbs/ft

116/ 124.5 lbs = 0.8%styrene

0.8% x 0.2652 (resin wL) = 0.00212 Ibs. additional siyrene (lo dissolve P-16)

0.068786 lbs/ft + 0.00212 Ibs/ft = 0.070906 lbs/ft (total styrene per 1 ft length of
profile}

0.070906 lbs/ft x 2 fyminute pull rate = 0.1418 lbs/min

0.1418 lbs/min x 60 minutes/hr = 8.51 lbs (styrene processed per hour)

Base on the above calculations, the estimated styrene processed per hour is 8.5 pounds.
This calculation is by no means exact and may be subject to error of = 10% or more.

3 mu2976. mem

=l



3"
O ? SUMMARY - EMISSIONS AND EMISSION RATES -

% HAP Target Emlsslons {lbs/hr)
Condi- Run [(neat Line Target  AirFlow IsFiller Docesresin Was edge Available Reslin and Emission Rate Emisslon Rate
tion resin plus}| Speed |Thickness Condltion Added? Contain trim HAP Added HAP  Wet Area Oven Total (% of available. HAP}  {tbsfton of resln and
".:mme_a_a {mils) MMA? appiled?  {ibsthr} {bsr) added HAP)
i ! individuai  Average Individual Average
Gel Coat Runs ! . Runs Runs
1 1 38,5% | 60 Current N Y N L8397 0.45 83.62
1 2 38.5% | 60 Current N Y N 70.11 043 70.54
1 3 38.5% _ 60 Current N Y N 67.75 0.39 68.14
1
2 1 28.8% % 45 Current N Y N 66.79 0.18 68.97
2 2 28.8% | 45 Current N Y N 69.95 0.07 70.02
2 3 38.8% " 45 Current N Y N 69.50 0.27 69.77 .
Hon-Gel Coatl Runs _
3 ] 452% | 90 Current Y N N 971.9 2148.2 21.45 267 24.12 2.48% 22.46
3 2 45.2% 80 Current Y N N 988.5 2187.0 21.45 2.50 23,85 2.42% 21.90
3 3 45,2% 90 Cutrent Y N N 986.6 21808 20.52 2.74 23.26 2.36% 2.42% 21.23 21.89
4 1 45 2%, 90 Current h N N 11148 24641 21.23 3.06 24.29 2.18% 19.72
4 2 45.2% ] Currenl Y N N 11208 2477.4 21.61 2499 24.60 2.19% 2.18% 19.86 19.79
5 1 40.5% 60 Open N Y N 603.3 1488.7 19.61 1.86 21.47 3.56% 28.83
5 2 40.5% €0 Open N Y ] 5922 14623 18.5% 2.07 20.58 3.48% 28.15
5 3 40.5% 60 Open N Y N 601.8 14859 18.32 2.03 20.25 3.28% 347% 27.38 28,12
5] 1 40.5% G0 Current N Y N 598.0 1476.5 28.62 237 28,99 4.85% 39.27
6 2 40.5% 60 Current N Y N 607.2 14992 26.03 2.39 208.42 4.68% r.e
6 3 40.5% B0 Current N Y N 594.3 14673 2533 2.41 27.74 4.67% 4.73% 3r.a 38.33
7 1 40.5% ' 75 Current N Y N 718.7 1774.4 21.26 2.24 23,60 3.28% 26.60
7 2 40.5% 75 Current N Y Y 866.6 21398 25.18 2.64 27.82 3.21% 26.00
7 3 40.5% h 73 Current N Y Y 866.6 2128.8 25.44 2.50 27.94 3.22% 3.24% 26,1 26.22
8 1 42.4% i &0 Current Y N N 528.7 1242.7 2217 0.5% 22.72 4.31% 36.57
8 2 42.4% &0 Current Y N N 548.2 1293.4 22.08 0.79 22.85 4.17% 35.33
8 3 42.4% 60 Current Y N N 557 .4 1315.2 21.73 1.22 22,95 4.12% 4.20% 34,90 35.58
g 1 42.4% 80 Current Y N N 502.5 21283 17.98 3.00 20,96 2.32% 2.32% 19.69 19.69
: __
10 1 39.5% . 120 Current Y N N §98.3 2528.7 17.19 2.74 19,83 2.00% 2.60% 1576 15.76
11 ] 39.5% 90 Current Y N N B12.0 2056.8 17.64 A 20.85 2.57% 2027
11 2 39.5% ' 90 Current Y N N B48.4 21489 17.11 3.59 20,70 2.44% 19.27
13l 3 39.5% _ 90 Current Y N N B17.9 2071.8 16.84 3.40 20,24 247% 2.49% 19.54 19.69
12 1 45.2% i 90 Open Y N N 1153.9 2550.4 18.95 370 22.68 1.97% 17.7%
12 3 45.2% 90 Open Y N N 1159.0 2561.8 15.75 4.18 19.93 1.72% 15.56
12 4 45.2% 80 Cpen Y N N 115651 25532 14.88 3.94 18.82 1.63% 1.77% 14.74 16,03
13 1 45.2% | 90 Closed Y N N 1169.9 2585.8 11.08 4.68 15.76 1.35% 12,18
13 2 45.2% \H g0 Closed Y N N 1169.3 25848 10.72 4.80 15,52 1.33% 12.01
13 3 45 2% : 90 Closed Y N N 1183.7 2616.2 11.11 5.05 16.16 1.37% 1.35% 12.35 1248

NOTE 1: The "% HAP Ano:gm:. (neat resi :\5 is the amount of HAP in the resin plus the amount of added HAP divided by the amount of resin and added HAP. %N. oo
et - Hlew ypad g _ s o o 4
< Ve a r,mu. a5 ilS Qc.\‘ Vg iede/ 5 wuﬁ_, e \\_\Q\B m.-.;.”u,—ﬁ&
open — we celvé. §® Sho b ofF wents

Ia GNRL\ Enassod sh%tg,s@‘&m\nr?,mch _fcm?@ ﬁ\?w%ﬂu 0%\ g Much as mem.,w: %ﬁxﬁb%faw 054798

H £0-55/0-5 3135




0 7)557C /90 37
LASCO

PANEL PRODUCTS
8015 Dixon Drive
_l;g:rcnce. !?Y 41042 PLAm
L (606) 371-
FAX (606) 371 8a68 ~ COMMENTS

Ms. Melva Toomer

Office of Air Quality Planning and Standards
CBI Manager

Mail Drop 13

Research Triangle Park, NC 27711

May 27, 1998
Dear Ms. Toomer,

Enclosed is a copy of the summary of information collected during the source testing that was
conducted by the USEPA and your contractor, PES m May, 1997.

Lasco Panel Products requests that the column headed “Target Line Speed, (feet/min)” and all of
the data shown in this column be considered CBI. All other data may be released as non-CBI.

I you have any questions, please contact me at the address or telephone number shown above. -— .

Sincerely,
/ YT 7
.- 7/ . &2
Hilary V. North

Health, Safety and Environmental Quality Manager
Lasco Panel Products
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