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10/10/93 16:JB e 0 1 0  541  2157 EPA/AEERL/RTP.NC @IOOZ/OlS 

Method 25A - Total Hydrocarbon Analyzer 
DATA ANALYSIS 
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r a w a h h x  

CalblYItiWl 

Calibration Factor 

0.0 
153.4 
278.0 
4S3.6 

0.0 0.0104 
57.5 2.8304 20.47 

104.3 5.1 168 10.46 
1m.i 8.3917 20.32 

20.42 
0.08 

0.4% 

LOW 

Mid 
2.8304 2.8514 0.7% 
5.1168 5.1509 0.7% 



@004/0lS EPh/AEERL/RTP.NC - .- - - - - 10/10/9S 18:JS e919 5 4 1  2157- - .  

COilMmtimr 
(IlPIllV) 

rtynma 

0.0 0.0 
153.4 57.5 
278.0 104.3 
453.6 170.1 

RUnA 

Calibration 

Calibration Factor 

Cdlihation 

(voll, @pmvhlt) 
RCdding FsaOr 

0.W25 
0.2865 202.6 
0.5202 201.4 
0.8540 199.8 

201.2 
1.40 

0.7% 

297 ppmv 

291 p v  
6 ppnv 

03 
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10/10/05 16:JO e910 5 4 1  2157 EPA/AEERL/RTP.NC 

Cdibrntion 

Calibraiion Factor 

0.0125 
153.4 0.2947 203.9 
278.0 104.3 0.5346 199.7 
4S3.6 170.1 0.8786 

200.0 
3.74 

I .% 

LOW 0.2947 0.3054 3.5% 
High 1 0.5346 1 0.5133 1 1.6% 

In this nm only the mamior was cowred 

297 ppmv 
~ P F -  

293 ppmv 



Callbralion 

Calibration Faclor 

200.1 
3.33 
1.m 



conccnMion 
hnnvl 

P- 

0.0 0.0 
153.4 57.5 
278.0 104.3 
453.6 170.1 

206.J 
5.40 

2.6% 

Cnlibmtion 
RelW Factor ' 

(Volt) (ppnnhlt) 

0.0 I 98 
0.2908 212.3 
0.5271 205.5 
0.8634 201.6 

Low 
Hies 

0.3051 4.% 
0.5368 1.8% 

0.2908 -1 ~ 

0.S271 



BuhGL 
Calibration 

Calibration Factor 

CallCQllratim 
(pcmV) 

pmpane ltyrms 

0.0 0.0 
1s3.4 57.5 
278.0 104.3 
453.6 170.1 

cllmtion 

(vu10 ~ V h M  

b d r o g  F W  

0.0198 
0.2W8 2123 
0.5271 205.5 
0.8634 201.6 

206.s 
5.40 

26% 

LOW 

1w 
0.2908 0.3051 4.7% 
0.5271 0.5368 1.8% 

9 7  



- 
CwcatratiM 

mnv) Rdsdlng 
I”0P- S l j T C M  (volt) 

0.0 0.0 0.0198 
153.4 57.5 0.2908 
278.0 104.3 0.5271 
453.6 170.1 O S 3 4  

2D6.5 
5.40 

2.6% 

Cnlibmtlon 
Foom 

~ v n l t l t )  

212.3 
205.5 
201.6 

126 p v  
7 ppllv 

119 ppmv 
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Calibmfion Factor 

0.0134 
153.4 0.2981 202.1 
218.0 0.5392 19R.3 
453.6 170.1 0.8863 194.9 

198.4 
3.61 
1.8% 

244 PPnV 
10 ppnv 
234 ppnv 

P9 



BaanE 
Calibration 

Colibraflon Factor 

198.4 
3.61 
1 .e4 
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0.0 
153.4 
278.0 
453.6 

Calibration 

0.0 0,0202 
57.5 0.2933 210.6 

104.3 0.5308 204.2 
170. I 0.8690 100.4 

CaIibmliun Factor - 
Calibrmim 

205.1 
5.17 

2.5% 
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BlllUm 

Calibration 

Calibratian Factor 
._._ 

~ U o n  callbratical 

PI== m==. (volt) @pnV/voll)  
Rsding Fa* 

0.0 0.0 0.0148 
153.4 57.5 0.2928 206.9 
278.0 104.3 0.5307 202. I 
4S3.6 170.1 0.8761 197.5 

202.1 
4.71 
2.3% 
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Calibration 

Calibration Factor 

1967 
0.97 

O S %  

~~ ~ 

LOW 0.3111 0.3139 
SBh o.ss11 03524 0.2% 
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Calibration Factor 

192.7 
0.53 

0.3% 

LOW 0.3091 0.3099 0.3% 
w 0.s461 0.5493 0.6% 

_p== 



The Dow Chemical Company - - 
DATE 

December 21.1995 
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 
approximatelj. 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 ACGIHl 

Emission rates of styrene from the 'ITE stack ranged from 3.2 E-06 pounds per hour 
(lb/hr) to 6.9E-05 lb/hr, while the WAE stack emission rates ranged from 8.5E-05 
lb/hr to 1.4 E-04 lb/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 'ITE and WAE ventilation 
system design specifications for fan static pressures. 

1The American Conference of Governmental Industrial Hygienists istrial Ventilation Manual, 2C ~h 
Edition, Chapter 5.13, Pages 5-23 to 5-28. 

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

~ m n  c40B10 RN ltlol y.0 
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SAMPLING h4IXHOD.S 

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 c2 
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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 k&u/ - (Author) 

Date: I x -‘f cr. 
Signature (Reviewer) 

Date: I - f -  9 6  

RESTRICTED for use within SPI, Reichhold Chemical 
and The Dow Chemical Company only c3 



4 

Table 1. ESTIMATED EMISSION RATES' OF STYRENE IN EXHAUST AIR 
DURING LADDER RUNG PRODUCTION AT REICHHOLD 
CHEMICAL, RALEIGH DURHAM, NORTH CAROLlNA, SEPTEMBER 
12-15,1995. 

Sample Emission Total 
Sample Monitoring Duration Styrene Concentration Rate Emission 
Location Eeried Lmin) Lnnm, W 2 )  (W w 

L 

'ITERUN 12:15-13:15 60 250 6.6E-05 0.881 1.16 
- 1  1215-12:45 30 160 4.3E-05 0.564 
'ITERUN 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 
'ITERUN 16:00-16:30 30 150 4.OE-05 0.529 0.49 
J 16:00-16:30 30 130 3.5E-05 0.458 
'ITERUN 12:39-12:50 11 110 2.9E-05 0.388 0.07 
G 
'ITERUN 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 
'ITERUN 15:51-16:05 16 260 6.9E-05 0.9 16 0.24 
D 
TIERUN 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 
RUNG 12:20-12:50 30 520 1.4E-04 0.461 

13: 15-13~39 23 390 1 .OE-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 
T E R U N  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 1SE-05 0.204 
12:35-13:05 30 210 5.6E-05 0.740 

TIERUN 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 
'ITERUN 11:00-11:34 34 21 5.6E-06 0.074 0.08 
I 11:oo-12:oo 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 CY 



5 
TABLE 2 

'ITE 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. 

E Q d w a d  EQdmQQM 
DUCT SPECIFICATIONS 

C 2-Duct area (ft.2) 0.3491 0.3491 

C 4-Duct velocity (FFM) 2150 2865 
Fig 6-16 5-Velocity pressure (in. H20) 0.29 (1) 0.51 (1) 

G 1-Duct diameter (in.) 8 8 

G 3-Air volume (CFM) 750 1000 

EmExLQs 
Fig 6-10 6-Flanged opening, entry loss (V.P.) 
7-Hood Suction (V.P.) 
(7) x (5) 8-Hood Suction (in. H20) 

DUCT RESISTANCE TO F A N  
G 9-Length duct to fan (Ft.) 
Fig 6-11 10-Elbow equivalent (1x10) (ft.) 
(9) + (10) 11-Total equivalent length 
Fig 6-15 12-Resistance per 100 Ft. (in. H20) 

13-Resistance for run (in. H20) 
100 

0.49 
1.49 
0.43 

21.5 
10 

31.5 
0.90 
0.28 (2) 

0.49 
1.49 
0.76 

21.5 
10 

31.5 
1.55 

0.49 (2) 

EAN DE- 
G 14-Length duct from fan (f't.) 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. ( i i  Hfl) 0.90 1.55 

18-Resistance for run (in. H20) 0.51 (3) 0.88 (3) 
100 

Fan SP = Spout - S P k  - irI; in 
= 0.51 - (4.28) - 0.29 = 0.50 (in. H20) for 750 CFM 
= 0.88 - (-0.49) - 0.51 = 0.86 (in. H20) for 1000 CFh4 

c22d€s 
G = Given 
C = Calculated 
(n) = line number 

Restricted: for use within SPI, Rechhold Chemical 
and The Dow Chemical Company only c 5  



6 
TABLE 2 

WAE Ventilation System 

Exhaust from enclosure using a 6 inch duct with 3 90' elbows and a 2.0 D radius. - 
G 1-Duct diameter (in.) 
C 2-Duct area (ft.2) 
G 3-Air volume (CFM) 
C 4-Duct velocity (FPM) 
Fig 6-16 5-Velocity pressure (in. H20) - 
G 6-Length duct to fan (ft.) 
Fig 6-11 7-Elbow equivalent (1x7) (ft.) 
6 + 7 8- Total equivalent length 
Fig 6-15 9-Resistance per 100 f t  run (in. H20) 
&& 10-Resistance for run (in. H20) 
100 

U N  DECHARGE RESISTAXE 
G 11-length duct from fan (ft) 
Fig 6-11 12-Elbow equivalent (2x7) ft 
(11) + (12) 13-Total equivalent length 
Fig 6-15 14 Resistance per 100 A (in Hfl) 

15-Resistance for run (in H20) 
100 

i3umaM 
6 

0.1964 
500 
2545 

0.40 (1) 

10 
7 
17 
1.8 

0.31 (2) 

37 
14 
51 
1.8 

0.92 (3) - 
Fan SP = SP out - SP in- W in 

(3) (2) (1) 

= 0.92 - (-0.31) - 0.40 = 0.83 (in. H20) for 500 CFM 

CQski: 
G = Given 
C = Calculated 
(n) = line number 

I 

Restricted: for use within SPI, Rechhold Chemical 
and The Dow Chemical Company only C 6  
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EXHAUST EMISSION CALCULATIONS 

1. 

2. 

3. 

4 

5. 

Conversions for Weight or Volume 

A. 

B. 

C 

mg = (Ibs) x (2.20462~1C~) 

m3 = (f$) x (35.31) 

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: 

2.2x10-5Ibs) [ m3 ) 
35.31 ft3 EC (lbs/f@) = ( ,3 ) x ( mg 

B. To convert EC in PPM to EC Ibs/fG : 

Molecular Weight 
pmx(  24.45 )=(B) 
EC(Ibs/f$) = (=) x (22x1e1b) x ( 35.31 m3 f$ ) 

m3 mg 

Emission Rate (ER) in lbs/hr 

ER (lbs/hr) = EC (lb/f@) x Air Flow Rate (ft3/&) x 60 (min/hr) 

Emission (E) in lbs (per source or vent) 

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

Total Emission over a given time period (lbd 

C E = E y + E2 . . . E, (sum of all sources and vents monitored) 

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



Appendix I 

STACK CALCULATION DATA SHEET (ppm) 
LOCATK)N 
SURVEY DATE : 

Dry Bulb Temp. : 
Wot Bulb Temp. : Duct Diameter (inches) I 
Rei. Humidity : Duct A m  (W) I 

AVERAGE (2) 
I 633 fpm I 

Compound = 
Molecular Wi. = 

Average Velocity 
Flow Rate 

Exhaust Emission Calculatlons : 

I IMonitorlng I 90 min IMonitoring Perlod (ibs) I 1.16 ibs 



Appendix I 

STACK CALCULATION DATA SHEET (ppm) 
LOCATION: 
SURVEY DATE : 

Dy Bulb Temp. : 
Wet Bulb Temp. : Duct Dlameter (Inches) = 
Rel. Humldlty : Duct Area (It21 = 

Average Velocity 

Compound = 
Molecular WI. = 

Flow Rate 

Exhaust Ernisston Calculatlons : 

Total Ernlsslon Durlng 
90 min Monltorlng Period (Ibs) 1 1.27 Ibs 



Appendix I 
STACK CALCULATION DATA SHEET (ppm) 

Duration of 
Monitoring 60 mln 

Dry Bulb Temp. : 
Wet Bulb Temp. : Duct Dlameter (Inches) = 
Rel. Humldlty : Duct Area (R2) E 

Total Emlsslon During 
Monitoring Period (ibs) 0.49 Ibs 

, AF3!A:pEm(l), , AF3AGpEm(2) , 
Compound = 
Molecular Wt. = 

Average Velocity 
Flow Rate 

Exhaust Emlsslon Calculations : 



Appendix I 

STACK CALCULATION DATA SHEET (ppm) 

11 min 

LOCATION: 
SURVEY DATE : 

Total Emlsslon Durlng 
Monitoring Period (Ibs) I 0.07 IbS 

DIy Bulb Temp. : 
Wet Bulb Temp. : Duct DlBmeter (Inches) = 
RoL Humldlty : Duct Area (fl2) = 

i 

Average Velocity 

Compound = 
Molecular Wt. = 

Flow Rate 

Exhaust Emlsslon Calculations : 



Appendix I 

STACK CALCULATION DATA SHEET (pprn) 
manow 
SURVEY DATE : 

Dly Bulb Temp. : 
Wet Bulb Temp. : Duct Diameter (Inches) = 
Re1 Humidity : Duct Area (fl2) = 

Duration of 
Monltorlng 46 min 

Total Ernisslon During 
Monitoring Period (Ibs) 0.45 Ibs 



Appendix I 

STACK CALCULATION DATA SHEET (ppm) 
LocAnoN 
SURVEY DATE : 

Dry Bulb Temp. : 
Wet Bulb Temp. : Duct Diameter (Inches) E 

ReL Humldlty. : Duct Area (fl2) = 

Compound = 
Molecular Wt. 

Average Velocity 
Flow Rate 

Exhaust Ernlssion Calculations : 

Duration of 
Monitoring 16 min 

Total Ernlsslon During 
Monltorlng Perlod (ibs) I 0.24 Ibs 



Appendix I 

STACK CALCULATION DATA SHEET (ppm) 
LocI\TIoEI: 
SUfWEY DATE : 

O y  Bulb Temp. : 
Wet Bulb Temp. : Duct Olamater (Inches) = 
R.LHumldlty : Duct Area (ft2) I 

AVERAGE (1) , AF3;AYpEm(2) , 
[ 633 lpm I 

Average Velocity 
Flow Rate 

Exhaust Emlsslon Calculattons : 

Duration of 
hlonltorlng 45 min 

Total Emlsslon During 
Monltorlng Perlod (Ibs) I 0.33 Ibs I 



Appendix I 

STACK CALCULATION DATA SHEET (ppm) 

Duration of 
Monitoring 

LOCATION 
SURVEY DATE : 

68 min 

Dry Bulb Temp. : 
Wet Bulb Temp. : Duct Dlameter (Inches) 
Rel. Humldlty : Duct Area (fl2) 

Total Emlsslon Durlng 
Monitoring Period (ibs) 

Cornpound = 
Molecular Wt. = 

Average Veloclty 
Flow Rate 

Exhaust Emission Calculations : 

0.48 Ibs 



Appendix I 

STACK CALCULATION DATA SHEET (ppm) 
LOCATION: 
SURVEY DATE : 

Dry Bulb Temp. : 
Wet Bulb Temp. : Duct Dlameter (inches) E 
ReL Hurnldlty : Duct Area (f12) E 

, AFoAGIL( l )  , , AFoAGEm(2) , 
Average Velocity 

Flow Rate 

Exhaust Emission Calculations : 

Duration of Total Emission During 
Monltorlng 45 min Monltorlng Period (Ibs) 0.31 Ibs I 

C I6 



Appendix I 

STACK CALCULATION DATA SHEET (ppm) 

Duratlon of 
Monltoring 90 min 

Dry Bulb Temp. : 
Wet Bulb Temp. : Duct Dlameter (Inches) E 

ReL Humldlty : Duct Area (ft2) E 

Total Ernlsslon During 
Monitoring Period (ibs) 0.99 Ibs 

Compound = 
Molecular Wt. D 

Average Veloclty 
Flow Rate 

Exhaust Emission Calculations : 

I 



Appendix I 

STACK CALCULATION DATA SHEET (ppm) 

Duratlon of 
Monltorlng . , 

Dry Bulb Temp. : 
Wet Bulb Temp. : Duct Dlemeter (Inches) I 
Rd. Humldlty : Duct Area (f12) E 

90mln 

Average Veloclty 
Flow Rate 

Exhaust Emlsslon Calculatlons : 

Total Emlsslon During 
Monltorlng Perlod (Ibs) 0.15 Ibs 



Appendix I 
STACK CALCULATION DATA SHEET (ppm) 

LOCATION 
WURVEY DATE : 

Dry Bulb Temp. : 
Wet Bulb Temp. : 
Rel. Hurnldky : Duct Area (fl2) = 

Duct Dlameter (Inches) 

Average Velocity 

CotIlPOUnd = 
Molecular Wt. = 

flow Rate 

Exhaust Emission Calculations : 

Duration of Total Emlsslon During 
Monltoring 94 min Monitoring Period (ibs) 0.08 Ibs 



Morrison Molded Fiber Glass Company 

400 Commonwealth AveJBox 58O/Bristol, VA 24203-0580/(703) 645400O/FAX # (703) 645-81 32/Telex:829-327 

I 0 2  

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 II 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, 

C k  
Clinton B. Smith 
Technical Director 

CBSkbf 

Attachment 

cy: Gary Bridgeman w/attachment 
Stacey McEwen wlattachment 



c 
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July 29, 1996 
To: Madclcinc Strum, US € P A  
Fr: John Schweitzer 
Re: 

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

Pultrusion Industry Council Phase II Emission Study 

. 
As you know, this information was not included in the report of the Phase II study, and ib 
omission was not an oversight. Kather, the PIC was concerned that the data would be 
misused. The Phase I1 study was designed to determine the relative effectiveness of various 
sourcc rcduction tcchnologics, and to dctcrminc what conccnttation and quantity of styrcnc 
might be collected in a close capture device. 

The Phase II data is not suitable for use in calculating emission facbrs for pultrusion. To 
generate data for calciilation of emission factors, the stiidy would have incliided considention 
of air flow conditions typical of P commercial pultrusion operation, changes in line speed, prt 
geometry, configuration of the wet reinforcement, and the drip pan of exposed resin. The 
processiiig exprierice ol our rrierriber cotripallies also indicates diat styrelie evapordtes lrorri 
the system on a regressively sliding scale and an extension of the time period would definitely 
he required. We know from this study and again from t.he experience o f  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 
Cont.rol Stahis is mont.hly. This timefnrne 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 impaca on emissions and emission factor calculations. 

No single study can replicate the wide variability of commercial pultrusion operations. The 
Phase II study nevertheless does give IIS some iisefiil information about the relat.ive etiects of 
several source reduction technologies. In reality there is no "typical" pultrusion line, because 
of widc variability in thc spccd. air flow, partgcomctry, wct-glass configuration, ctc. Bccausc 
of this fact, emission factOK must be determined on a per site basis. 

I he PIC is providing this data in the spirit of cooperation with you in the preparation of a 
,MI\CT standard. We respectfully request that you do not distribute this data beyond those 
at €PA who arc dircctly involvcd in thc , M K T  dcvclopmcnt proccss for pultrusion. Thc PIC 
hopes that you understand their concern that this data cannot accurately be used to 
determine an emission factor for the purpose of ascertaini2g whether or not a pultrusion 

I 

facilib is subject to I itle V permitting. -. .. .. 

1 aru29iG.m- 



I rom the report of the Phase II study: 

eniilled - 

A,AA (avg.) 0.91 

U,UU (avg.) 

I n  I 0.09 II 

2 



PIC Phase II Lmission Study - Styrene Calculation 

MMFC -- Ladder rail profile 
,Measured weighvft.: 0.6447 Ibs 

Calculation of fiber content by weight: 
100 ('1 13 yicld roving) x 0.00295 Ibs. (wt. of 1-1 13 yicld roving - 1 foot long) = 

Continuous strand mats: 5.75 in. + 5.25 in. + 5.25 in. widths = 16.25 total width 
16.25 in. x 0.0052 Ibs (wt. 1 oz a m  1 in x 12in) = 0.0045 bdft 
Total fiber weightlfoot = 0.3795 Ibs 

Calculation of resin mix content by weight: 

0.295 IWft . 

0.6447 (profile wl/fooO - 0.3795 = 0.2652 Ibs. 

Calculation of styrene content. by weight: 
Tohl weight of resin mix = 124.5 Ibs. 
Base resin = 99 Ibs @ 32.6% styrene i I Ib additional styrene (to dissolve 

99 Ibs / 124.5 Ibs. = 79.52% (resin in mix) 
79.52% x 0:26.52 (resin wt) = 0.211 Ihs (pdyester resin per foot) 
0.21 1 Ibs x 32.6% (styrene in base resin) = 0.068786 Ibdft 
1 Ib / 124.5 Ibs = 0.8%styrene 
0.8% x 0.2652 (resin wL) = 0.00212 Ibs. additiolral styrene (Lo dissolve P-16) 
0.068786 Ibs/ft + 0.00212 Ibdft = 0.070906 IWft (total styrene per 1 ft length of 

0.070906 Ibdftx 2 ftlrninute pull n te  = 0.1418 IWmin 
0.1 41 8 Ibdmin x 60 minutes'hr = 8.51 Ibs (styrene piocessed per hour) 

Percddox 16) 

profile) - 
Base on the above calculations, the estimated styrene processed per hour is 8.5 pounds. 
This mlctilation is by no means exact and may bo subject to error of f 10% or more. 

3 rnW7G.mmr 
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PANEL PRODUCTS 
8015 Diron D i v e  

Flarcnce. KY 41042 
TEL (606) 371-7720 
FAX (606) 371-8466 

PUNT 
COMMENTS 

Ms. Melva Toomer 
Office of Air Quality Planning and Standards 
CBI Manager 
Mail Drop 13 
Research Triangle Park, NC 2771 1 

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 in May, 1997. 

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

If you have any questions, please~wntact me at the-address or telephone number shown above. 

Sincerely, 

~ ~~ 
~ 

Hilary V : N O ~  
Health, Safety and Environmental Quallty Manager 
Lasco Panel Products 




