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1.0 INTRODUCTION 

Air emission source testing was conducted at the ME International facility located in Duluth, 

Minnesota during the week of April 19, 1993. The testing consisted of paniculate and 

visible emissions determination from the shaker baghouse servicing the elecrric arc furnaces, 

volatile organic compound (VOC) emissions from the impingement scrubber servicing the 

oil quench tank and particulate emissions from the shotblast and multi-purpose booth. The 

stack gas volumerric flow rate, stack gas temperature, and the concenrrations of moisture 

oxygen and carbon dioxide in the stack gas was also detennined for each test performed. 

2.0 PROCESS DESCRIPTION 

The shaker baghouse, manufactured by Carborundum Corporation, conrrols emissions from a 

venting system consisting of a fan rated at 180,000 acfm and associated duct work. The 

system pulls emissions from two Whiting arc furnaces which melts alloy iron and steel at a 

capacity of 13 tons per 3-hour batch. 

The impingement scrubber, manufactured by Contamination Conrrol Corporation is serviced 

by a fan rated at 22,000 acfm. The scrubber system pulls emissions from the Johnston 

Manufacturing Co. oil quench tank where castings are heated and quenched with oil to 

achieve a specific slower cooling rate for the castings. 

The shotblast and multi-purpose booth which is manufactured by Wheelabrator is used to 

clean the recently made casting. The cooled casting is blasted with steel shot to remove 

scaling and sand. The shaker type baghouse conrrolling the emissions from the shotblast 

operation is manufactured by Carborundum Corporation. The system is serviced by a fan 

rated at 35,000 acfm. 

3.0 SAMPLING AND ANALYTICAL PROCEDURES 

3.1 SAMPLING POINT LOCATION 

The sampling location and number of rraverse points were selected according to U.S. EPA 

Reference Method 1, "Sample and Velocity Traverses for Stationary Sources." A drawing of 

the sources tested is presented in Figure 4.1 through 4.3. The stack associated with the arc 

furnace is circular measuring 96 inches in diameter. The sampling ports are located 48 

inches upsrream from the exit of the stack and approximately 25-feet downsrream from the 

nearest disturbance. The stack associated with the oil quench tank is a 32-inch diameter 
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circular stack. The sampling port location for the oil quench tank stack is located 32 inches 

upstream from the exit of the stack and approximately 18-feet downstream from the nearest 

disturbance. The shotblast and multi-purpose booth stack is 44 inches in diameter. The 

sampling port location for the shot blast and multi-purpose booth stack is located 29 inches 

disturbance. 

3.2 VELOCITY AND TEMPERATURE 

The stack gas velocity and temperature was determined using U.S. EPA Reference Method 

2, "Determination of Stack Gas Temperature and Velocity (Type S Pi tot Tube)." The stack 

temperature was measured using a K type thermocouple. 

3.3 MOLECULAR WEIGHT 

The stack gas molecular weight was determined using U.S. EPA Reference Method 3, "Gas 

Analysis for Determination of Molecular Weight." Grab samples were collected and directly 

analyzed with Fyrite combustion gas analyzers. 

3.4 MOISTURE 

The stack gas moisture content was determined usmg U.S. EPA Reference Method 4, 

"Determination of Moisture in Stack Gases", for the arc furnace stack and the shotblast and 

multi·purpose booth stack. The sample was collected as part of the particulate sampling 

train. The sample was passed through a series of four impingers. The first two impingers 

contain 100 grams of distilled water. The third impinger was empty and used as a drop out 

impinger. The fourth impinger was filled with silica gel. All the impingers were weighed 

before and after each test to determine the moisture gain. 

The stack gas moisture content of the oil quench tank stack was determined by U.S. EPA 

Reference Method 4. "Determination of Moisture in Stack Gases." The sample was passed 

through a stainless steel condenser and a silica gel drier. The condensate was collected in a 

flask and measured volumetrically. The silica gel drier was weighed before and after the test 

to determine moisture gain. 
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3.5 PARTICl"LA TE 

Particulate emission samples were collected usmg U.S. EPA Reference Method 5, 

"Determination of Particulate Emissions from Stationary Sources." The emission samples 

were collected on glass fiher filters. Particulate from the front half of the sample train was 

recovered with distilled water and acetone rinses. The distilled water and acetone rinses 

were evaporated in the lab and the residue weighed to determine the amount of particulate 

collected. The filters were desiccated to remove the uncombined water and then weighed to 

determine the weight oi collected particulate. In addition to the samples, distilled water, 

acetone and filter blanks were analyzed for quality control. A schematic of the sampling 

train is presented in Figure4.4. 

3.6 CONDENSIDLE PARTICULATE 

Condensible particulate emission samples were collected using U.S. EPA Reference Method 

5 along with modifications specified in Minnesota rules part 7005.0500. 

3.7 OPACITY 

The opacity will be determined using U.S. EPA Reference Method 9. "Visual Determination 

of the Opacity of Emission from Stationary Sources." Opacity was determined by recording 

three !-hour readings. 

3.8 VOLATILE ORGANIC COMPOUNDS 

Volatile organic compounds were measured using U.S. EPA Reference Method 25A. 

"Determination of Total Gaseous Organic Concentrations Using a Flame Ionization 

Analyzer." The total hydrocarbon analyzer was calibrated using U.S. EPA Protocol propane 

standards. A schematic of the total hydrocarbon sampling system is presented in Figure 4.5. 

3.9 DIFFERENTIAL PRESSURE 

The differential pressure across the systems being tested was measured in 15 minute intervals. 

The differential pressure was measured in inches of water. 

4.0 TEST RESULTS 

4.1 PROCESS CONDITIONS 

During the three emission tests of the oil quench operation 6,560 lbs .. I ,725 !bs .. and 4.230 
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lbs. of casting were quenched, respectively. The holding time for the three oil quench 

batches was 30 minutes. 20 minutes, and 30 minutes. respectively. A 2.200 lb tray rack is 

used to support the castings while they were being quenched. The magnahelic reading while 

the emission testing was performed was 2 inches of water. 

While the emission testing was being performed on the shotblast and multi-purpose booth 

stack, the average shotblast cycle lasted for 3 minutes with 5 minutes between cycles. The 

average casting weighed 2,060 lbs. The magnahelic reading while the emission testing was 

performed was 5 inches of water. 

During the three emission tests of the common exhaust servicing the arc furnaces, Furnace 

No. 1 Heat No. 8577 had a melting rate of 4.81 tons/hr. Furnace No. 2 Heat No. 5508 had a 

melting rate of 3.93 tons/hr. Furnace No. I Heat No. 8578 had a melting rate of 6.26 

tons/hr. Furnace No. 2 Heat No. 5509 had a melting rate of 4.41 tons/hr. 

More information regarding process conditions during the emission testing can be found in 

Appendix D. 

4.2 STACK GAS CONDITIONS 

The stack gas conditions are summarized in Table 5 .1. The stack gas velocity is reported in 

feet per minute (fpm). The volumetric flow rate is reported in actual cubic feet per minute 

(acfm) and dry standard cubic feet per minute (dscfm). The stack gas temperature and 

moisture is reported in degrees Fahrenheit (°F) and percent moisture(%), respectively. The 

oxygen and carbon dioxide is also reported in percent oxygen (% 0 2) and percent carbon 

dioxide (% C02). 

The average stack gas velocity for the arc furnace stack was 3,068 fpm. The average 

volumetric flow rate was 154,233 acfm or 146,448 dscfm. The average stack temperature 

was 84.8°F with a moisture content of 1.76%. The stack gas% 0 2 and% C02 average was 

20.9 and 0.0, respectively. 

The average stack gas velocity for the shotblast and multi-purpose booth stack was 2,730 

fpm. The average volumetric flow rate was 30,823 acfm or 30.203 dscfm. The average 

stack temperature was 70. 7°F with a moisture content of 1.80%. The stack gas % 0 2 and 'lc 

C02 average was 0.0 and 20.9, respectively. 
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4.3 FILTERABLE AND CONDENSIBLE PARTICULATE EMISSIONS 

The filterable and condensible paniculate emissions from the shotblast operation and the arc 

furnace stack are reported in Tables 5.2 and 5.3. The paniculate concentration is reported in 

grains per cubic feet (gr/dscf) and pounds per 1000 pounds of dry stack gas (lbs/1 000 lbs gas 

dry). The particulate emission rate is reported in pounds per hour (lbs/hr). 

The average filterable particulate concentration for the shotbl:lst and multi-purpose booth 

stack was 0.0088 gr/dscf or 0.0167 lbs/1000 lbs gas dry. The average filterable particulate 

emission rate was 2.27 lbs/hr. The average condensible particulate concentration was 

<0.0002 gr/dscf or 0.0003 lbs/1000 lbs gas dry. The average condensible particulate 

emission rate was <0.0389 lbs/hr. 

The average filterable particulate concentration for the arc furnace stack was 0.0020 gr/dscf 

or 0.0037 lbs/1000 lbs gas dry. The average filterable paniculate emission rate was 2.46 

1bs/hr. The average condensible particulate concentration was <0.0001 gr/dscf or <0.0003 

lbs/1000 lbs gas dry. The average condensible particulate emission rate was <0.1804lbs/hr. 

4.4 VOLATILE ORGANIC COMPOUND EMISSIONS 

The volatile organic compound (VOC) emissions for the oil quench tank stack are reported 

in Table 5.4. The VOC emissions concentrations are reported in pans per million as propane 

(ppm C3Hg). The emission rate is reported in pounds per hour (lbs/hr) and pounds per ton 

metal processed (lbs/ton metal processed). 

The average VOC concentration was 10.8 ppm C3Hg. The average emission rate was 0.75 

lbs/hr or 0.432 lbs/ton metal processed. 

4.5 VISUAL OPACITY MEASUREMENTS 

The visual opacity measurements form the arc furnace stack are in Table 5.5. The visual 

opacity is measured in percent visual opacity. The table includes three !-hour readings. 

The visual opacity during the three 1-hour readings was zero. 
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Table 5.1 

Summary of Stack Gas Conditions 



Run 
Source No. 

Arc Furnace Stack I 
2 
3 

Average 
Oil Quench Tank Stack I 

2 
3 

Avera~e 

Shotblast and Multi-purpose Booth I 
Stack 2 

3 
Average 

• feel per minute 
b actual cubic feet per minute 
c dry standard cubic feet per minute 
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TABLE 5.1 

SUMMARY OF STACK GAS CONDITIONS 

Date 
1993 
5/19 
5!19 
5/19 

5/18 
5/18 
5/18 

5/18 
5/18 
5/18 

ME International 
Duluth, Minnesota 

Volumetric Flow Rate 
(acfm)c (dscfm)b 

155,599 146,215 
150,037 142,180 
l ~7.!H1~ I ~Q.2~Q 
154,233 146,448 
10,226 10,350 
9,931 10,044 
10.157 W.273 
10,105 10,222 
29,401 28,901 
32,478 31,478 
3Q,59Q 30.224 
30,823 30,203 

Velocity 
(fpm)• • 
3,096 
2,985 
~ 
3,068 
1,831 
1,778 
l...8l.2. 
1,809 
2,604 
2,876 
UQ2. 
2,730 

Temperature Moisture 
(oF) (%) 

84.5 2.83 
85.0 1.92 
li.i.!! ~ 
84.8 1.76 
58.0 1.16 
58.0 1.16 
.28...Q J...lQ 
58.0 l.l6 
70.5 1.55 
70.5 3.13 
1L!! Q.1l 
70.7 1.80 

(R) 

C02 
(%) 

0.0 
0.0 
(LQ 
0.0 
0.0 
0.0 
(LQ 
0.0 
0.0 
0.0 
(LQ 
0.0 

02 
(%) 

20.9 
20.9 
2M 
20.9 
20.9 
20.9 
N..2. 
20.9 
20.9 
20.9 
2Jl.2. 
20.9 

$ 
2 

~~~ 



Table 5.2 

Summary of Filterable and Condensible Particulate Emissions 
(Shotblast and Multi-Purpose Booth Stack) 



TABLE 5.2 

SUMMARY OF FILTERABLE AND CONDENSIBLE PARTICULATE EMISSIONS 
SHOTBLAST AND MULTI-PURPOSE BOOTH STACK 

Run 
Source No. 

Shot blast and Multi- I 
purpose Booth Stack 2 

l 
j\verage 

Run 
Source No. 

Shotblast and Multi- I 
purpose Booth Stack 2 

.1 
Average 

<~grains per dry stamlard cubic foot 
hpounds per -thousnnJ pounds stack gas dry 
cpounds per hour 
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ME lntcrnationl 
Duluth, Minnesota 

FILTERABLE PARTICULATE 
Date Concentration 
1993 (gr/dscO• (lbs/1000 lbs gas. dry)h 
5/18 0.0094 0.0179 
5/18 0.0078 0.0146 
5/18 0.0092 0.0175 

0.0088 0.0167 
------- ----

CONDENSIBLE PARTICULATE 
Date Concentration 
1993 (gr/dscO• (lbs/1000 lbs gas. dry)" 
5/18 <0.0002· <0.0003 
5/18 < 0.0001 < 0.0003 
5/IR < 0.0002 < 0.0003 

< 0.0002 < 0.0003 

Mass Emissions 
(lbs/hr)' 

2.33 
2.10 
2.38 
2.27 

Mass Emissio11s 
(lbs/hr)' 
<0.0389 
< 0.0384 
s. 0.03'!4 
< 0.0389 

(R) 

3 
·" ::z..... 

\ 
~ ,_:-':. 
0 



Table 5.3 

Summary of Filterable and Condensible Particulate Emissions 
(ARC Furnace Baghouse Stack) 



TABLE 5.3 

SUMMARY OF FILTERABLE AND CONDENSIIILE PARTICULATE EMISSIONS 
ARC IIUUNACE BAG HOUSE STACK 

Run 
Source No. 

Arc Furnace I 
Baghouse Stack 2 

J 
Average 

Run 
Source No. 

Arc Furnace I 
Baghouse Stack 2 

l 
Average 

<~grains per dry standard cubic foot 
bpounds per thousand pounds slack gas dry 
cpounds per hour 
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ME Intcrnationl 
Duluth, Minnesota 

FILTERABLE PARTICULATE 
Date Concentration 
1993 (gr/dscO• (lbs/1 000 lbs gas. dry)b 
5/19 0.0021 0.0040 
5119 0.0019 0.0036 
5/19 0.0019 0.003(! 

0.0020 0.0037 
-- ·-- --

CONDENSIBLE PARTICULATE 
Date Concentrntion 
1993 (gr/dscO• (lbs/1000 lbs gas. dry)b 
5119 < 0.0001 < 0.0003 
5/19 < 0.0002 < 0.0003 
5/19 < 0.0001 < 0.0003 

< 0.000 I < 0. {)()()3 

Mass Emissions 
(lbs/hr)c 

2.64 
2.29 
2.45 
2.46 

-

Mass Emissions 
(lhs/hr )' 

(I< I 

<().1740 
<0.1845 
< 0.1828 
< 0.18()4 

~ 

~ ~-
C;,Go 
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Summary of Volatile Organic Compound Emissions 
(Oil Quench Tank Stack) 



Oil Quench Tank 
Stack 

' ponds per million as propane 
b pounds per hour 

I 

c pounds per ton of metal processed 
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TAIILE5.4 

SUMMARY OF VOLATILE ORGANIC COMPOUND EMISSIONS 
OIL QUENCH TANK STACK 

ME lnlernationl 
Duluth, Minnesota 

5/18 10.7 0.75 
2 5/18 7.8 0.53 
3 5/18 ill !1..26. 

10.8 0.75 

0.229 
0.614 

llA24. 
0.432 

(Ri 

.:5 
~ ;>_ 

'\:" c, 



Table 5.5 

Summary of Visual Opacity 
(ARC Furnace Baghouse Stack) 



ME International Duluth Minnesota 

Source 1114 Obsanratlon Run No.1 

~~~:~~~:::-:;:7<,~."'7"7-~.:~:~-!:'t~}.~·····M·· ...... ·.~.~lJ!:,r:;:·::•~7_7'":;.·~.~'?~"":~.~"!"'!:l·~~-~7':·7:::.·::·.~·7'·"':";~"{,·!:;·.•-':~:::Z:?;Y-~ 
o.;c M•,'Se< I 101 (151 I (30) (45) M".1$..c (01 (151 : 1~1 145'> .;£ 
F.=; 1 0 0 0 0 31 0 0 ' 0 l;i,>, 

2 0 0 0 0 32 0 0 0 0 ~ 
' 3 0 0 0 0 33 0 0 0 0 •.. ~ ........ 
. , • 0 0 0 0 34 0 0 0 0 ;. 

5 0 0 0 I 0 35 0 0 0 0 11.;: 

"~ e 0 0 0 I 0 36 0 0 0 0 !\'€ 

" 7 0 0 0 I 0 37 0 0 0 0 ~I ,,:; 8 0 0 0 I 0 3e 0 0 0 0 ~ 
".'; 9 0 0 0 0 39 0 0 ' 0 0 ~ .• 10 I 0 0 0 0 •o 0 0 I 0 0 p:; 
:; , 0 0 0 0 ., 0 0 ' 0 0 14. 

"' 12 0 0 0 0 42 0 0 I 0 0 1%! 
~ 13 0 0 0 0 43 0 0 I 0 0 ~] 

u 0 0 0 0 •• 0 0 I 0 0 e 
r::! 15 0 0 0 0 45 0 0 0 0 ~ 

16 0 0 0 0 46 0 0 I 0 0 liii 
:::) 17 0 0 0 0 47 0 0 0 0 ;1(:1 

g;: ~ 18 0 0 0 0 •e 0 0 0 0 
" ·' 19 0 0 0 0 49 0 0 0 0 w;, -· ... 20 I 0 0 0 0 so 0 0 0 0 ~~ ·-· 21 T 0 0 0 0 51 0 0 0 0 

•·· 22 I c 0 0 0 52 0 0 0 c • '" ,":,. 23 I 0 0 0 0 ~3 0 0 0 0 ... 
I::. 

B 24 0 0 0 0 54 0 0 0 0 ·;;; 
'#• 

t:.::- 25 0 0 0 0 55 0 0 0 0 . .~ 
~I.· 

~::: 26 0 0 0 0 S6 0 0 0 0 .. 
' h ·• 27 0 0 0 0 57 0 0 0 0 !ti 

c~ 28 0 0 0 0 M 0 0 0 0 '':)" 
-~~ H 29 0 0 0 0 59 0 0 0 0 :/:,;. 
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ME lnte~tio~ Co..,...pe...,y 
200 Eaat Cartt~en S:raat 
OuiU!h. MN 558~1 
(216) 626·2761 

Rolfln9 Six Minute A vers9u 
(24 conucvtf~ re•dlngs) 

, 00 I 18 0.0 
2 00 17 0.0 
3 c.o 1 e 0.0 
c 00 •• 00 
5 I 00 20 0.0 
6 00 21 00 
7 00 22 0.0 
B 0.0 23 0.0 
Q 0.0 2< 0.0 

10 I 00 25 00 
II 00 2E 0.0 
12 oc 21 0.0 
13 0.0 25 0.0 ,. 0.0 2~ 00 
,~ 00 ~) 0.0 

Aan;e or Avefl~et 
(max) (min) 

0.0 00 

31 
32 .. 
33 
3ol 
S6 
38 
37 
38 
3e 
co ., 
42 
43 I ., I 
46 I 

Source 1.0. , <4 

kc Fuma:e at 100% operat:ol"' 
Ba;ho..-. ~ Conti~vous cpera\"0('1 
Oe'IIJ;J 00.44.00 to 104345 

46 00 
0.0 A7 00 
00 46 0.0 
00 •• 00 
00 00 00 
0.0 ~, 00 
00 ~2 00 
0.0 53 00 
0.0 ~ 0.0 
0.0 55 0.0 
00 
0.0 
0.0 
00 
0.0 W•alher Obaervatlon• 

Ran;• of Velun 
(max) (m;n) 

0 0 

YL&Ibliity 
T•i'\p. 
Wet bulb 
WID 
W/S 

,5 r:1ile5 

72F 
56F 
270 de;;~&&s 
6 knots 



ME International Duh.rth Minnesota 

Source 14 Obaerv•Uon Run No.2 

ME lnternationa! Company 
200 East Ca~"'" Street 
O...tutn. MN 65801 
(21 B) 626-2761 

Rolling Six M/nutt Averagu 
(24 con .. wttvo ,_dings) 

, 00 1e 
2 0.0 17 

3 00 tB 

• 00 ·~ 6 00 20 
6 0.0 21 
7 0.0 22 
e oo 23 

.9 00 . 24 
10 00 25--,-,..,. 

0.0 25 
12 c 0 27 
13 0.0 2B 
14 00 21 

0.0 
o.o 
0.0 
00 
00 
0.0 
0.0 
00 
0.0 
00 
0.0 
0.0 
0.0 
0.0 

16 00 :;:, 00 

Ra.,go of •v•ragoa 
(mu) (min) 

0.0 0.0 

0bHrv6 rJon JJmJr ~ j " 

31 
32 
:13 
34 
35 
sa 
37 
38 
31 
40 

. -~1 

~· 43 
44 
•s 

3 0 :,;; 

c 0 ~ 

so ... ce 1.0. 1 ~ 
Are Furn.aca •t 100% operation 
8&d~ a1 Con1inuo;..r1 ope~a\lon 
06.~1/93 11:04 00 to 12:03.45 

00 •a-
0.0 H 
0.0 •e 
00 ~~ 

0.0 50 
00 51 
00 82 
00 53 
0.0 11'1 
0.0 55 
00 
0.0 
0.0 
oo 
co 

R•n;e of Vah.1e• 
(mo.x) (min) 

0 0 

C. 
o.o 
00 
0.0 
0.0 
0.0 
00 
0.0 
0.0 
0.0 

Vlalbllity 
T•rnp. 
Wet b'-'b 
WID 
W/S 

0 :;;:; 

, 5 mlles 
74 F 
57 F 
26:) de;·ees 
7 k,...,cte 



ME International Duluth Minnesota 

Source 1C Obeerv•Hon Run No.3 

Fr ..... 
(I I " 

li',f 2 
~ 3 
~ • ;;::, : 
E' e 

""' 7 
6 
-Q 

10 , 
I 

-0 I 
0 
0 c 

-0 I 
I 

' 

0 
0 -0 0 

-0 
~:,: 0 
E-? -0 

It:! 0 
~ 0 0 
t:2f 0 0 

-0 -0 
3D 0 0-ii 

.-~. 

ME lrtllometionol Company 
200 Eaa1 C&ruor.., str ... l 
0uiU1h, MN 55801 
(21 e) a25·27BI 

Rolling Six Mlnule A ~rsgu 
(Z4 oon .. cutfv• re6dings) 

T 0:0 lo 00 
2 00 ,, 0.0 
3 o.o I! o.o 
• 0.0 1g 00 
! 0.0 2) o.o 

' 6 00 21 0.0 
7 00 22 00 
e 00 23 0.0 
g 00 e~ 00 

10 00 25 0.0 
, I 00 2e 0.0 
12 00 27 0.0 
13 0.0 <e 00 ,. 00 2i co 

·H> I 00 ~ 0.0 

Ran;• Of Averagu 
(mu) (min) 

0.0 0.0 

'' 

" 

c 

0 
6 

31 
32 
33 
3-4 
ss 
38 
37 
3! 
3Q 

40 ., 
42 
<3 

" 05 

'' '' r1 ' r: 

I 

' 

• • • • • • 0 0 • 0 
0 
0 

0 
;2 c 
i3 

59 0 
BO 0 0 

'' ;,;-,;, ,,,· .. 
'' 

'• > ;;·,>'· 

Source I. C. 1 • 
Ate Furnace et 100% ope~a~ior"". 
Ba;-..ouse a! Cont~u:>Us ope~e~ic!"' 
06.~1/il3 12;16.00 10 13.1705 

oc ·~ 0 
0.0 47 0 
00 •e 0 
0.0 •• ' 0 
00 !10 1 0 
o.o 81 0 
0.0 52 0 
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Figure 4.1 

Sampling Site Location (ARC Furnace Stack) 
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Figure 4.2 

Sampling Site Location (Oil Quench Tank Stack) 
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Figure 4.3 

Sampling Site Location (Shotblast and Multi-purpose Booth Stack) 
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Particulate Sampling Train 
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Total Hydrocarbon Analyzer 
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WW Engineering & Science, lnc,,./f 
Environmental ServiceJ Divisio-n'\~/~ 

EMISSION TESTING DATA 

Client: fh ~-,:::. Pilot Tube l.D.:!.?r,.J~: ,y'! 
Project Number: JS"Jt o Probe Lenglb.: _ __.:.-o-----

Sourcc: (lt.,/(.fa yO C> ·.(._ ~..Miter Box Number:_i_-x''==:-:;----
Sampling Site: "1\YCter Y Factor: J4:)0ftt J 
Test Number: it: .f.). _j _ Meter Kiso'--='-------
Sample Type:~ Meter Factor: __ -_-_-::_ ____ _ 

Sample Test Time Time Meter Pilot Orifice 
Tube 

Poinl/Port (minutes) (24 Hr.) Volume 6P Ml 

(D rJZ7j 
I It> 7~':.C·rJ 177 
•) /:5 7'651.. >() { .7 7 

dD 7Ci,J 3~ } 7? 
.;25 I ftf_t;:qij ) 77 
3o 7'fl.ti., /. 77 

. 
\)c.\ IJ \"' Q [) ?. 

c:\sheets~mssdtas ver 05/25/92 

Barometric Pressure: ").6[.q / 
Static Pressure:. __ -__ -_____ _ 

Date: SJf·'f1Page_l_or_f_ 
Staff: 

Estimated Moisture: - Stack Size:._~J~::l,_•_r_-::=-----c= 
Nozzle Diameter: S Orsat Leak Check Pre: -Post: --
Initial Leak Check: ....---(2 ., o,' {]_ :l'Pltot Leak Check Pre: ....-post:~ 
Final Leak Check: /" 0 a ao e. 'fl'ilter Numher(s): 

Pomp Meter Tem~ralure Stack Probe Filter hnpinger 

Vacllum Inlet Outlet Temp. Temp Temp. Temp. 

(OF) (OF) (OF) (OF) (OF) (OF) 

{]:? 6;( "6 s~ 
0 72_ "''-( --~<'F 

0 (fJ L ( ) l' i 7 ' -

r-~ (; :1 92 0'1 
I) (p') ::7 _s- {ptj 

-; r 

"DJ v 
~ 
"2._ 

G 
~ 0~ 



WW Engineering & Science, lnc.~~.fF 
Environmental Services Divi.si~n ,.g., 

Velocity Data Sheet 

Clienc ________ ~~~----------
Project Number: __ _.3..,Sc..Ju:/D=<------
Source: ______________________ _ 

Pitot Tube !.D.: Coefficient._ 

Smff:~-------------------Wet Bulb Temp.: _______________ _ 

e.JI Iii 
Port/Point Pitot Tube Staek 

AP Temperature 
("F) 

-
(_ I L _)( 5t5'F 

..., L ) .s· 
, ; ) 'i ) l 

u L ).. ~i 

..., r 
L 

:) ..-; 
·- I 

-
L 

( ) 'l 

"} I ~ 

c >L 

" /' s( . 
~. { :;; 

' i ;; - L 

/ 51 ..Jt c· 

,!L <;;ff~r .--, ' L 
-

Dare: _____________________ _ 

Barometric Pressure:: ___________ _ 
~on: __________________ __ 
Pitot Leak Check Pre: ______ _ 

Pitot Leal:: Check Posc ___ ~----
Static Pressure: ___ ._..-______ .,;_ ___ "H20 

Point/Pan Pitot Tube Stack 
AP Temperature 

("F) 

~ l S~DF 
' 

....... " 
)._ •-1 

' ., ! 

' . ' ,, 
·~ -

' .-
l- ' -
\.. -,.:_ 

c "I 

( . -~1 

., ~I ' . 

( 
. ' 

' 
~; 

"'"\ . ', 

" I c I 

"' ' _q 1 _. - : 

%Oz::Jo,q %C0z: ..... 0"""----- Average ;/Jl]' • -5'--( g 3 Average Staek Temp.: _____ _ 

c:\sheets\velodta.s ver OS/2S/92 



WW Engineering & Science, lnc:'9t.~,ff 
Environment.a.l Services Divisio-n ,..;g 

Velocity Data Sheet 

Client: II \ t_ l 
Project Number. "0 ; 11 :__· 

Source: " · . . . -- '-' 
Pitot Tube !.D.: w'IJ,..PCoefficienL!l:!. 
Staff:__t::A...--------
Wet Bulb Temp.: _______ _ 

Port/Point 

' (. 
'-

\ 

( 

I . -
I 
I 

Pitot Tube 
M' 

I ) 

( 2 f 

(. 2) 

I 

I 

' 

·~. 

5< 

' )I 

31 
]I 

., 
Stack 

Temperawre 
("F) 

Da~:_~,~~~·~-·~-~~~~--­
Barometric Pressure: .:l "1 · '1 I 
Location: """~.... \-
Pitot Leak Check Pre: __ ..--____ _ 

Pitot Leak Check Post:_...;-==----­
Static Pressure:_-.:..-"'-'--'-''-'·---"H20 

Point/Port 

2 

·z 

.. , 
I 

I (i 

2 

Pi tot Tube 
M' 

I 
'--

L 

., 
c 

' ) ' 

t,: 

., 
) \ 

)I 

7 I 
) 

)l 

Stack 
Temperature 

("F) 

%C02:~0.L ____ Average-.!M'_~ AverageStackTemp.: !.J.J' 
' 53?.) 

c:\sheets\velodtas ve:r OSI2S192 

.~ 
I ;:zq;q lp -~·~ 



WW Engineering & Science, lnc.""-~,/F 
Environmental Services Divisio-n ,..;g 

Velocity Data Sheet 

Client: r11 E Z 
Project Number..~3J.;5~.1tl.l.O"'--,.,.--­
Source: 0; t.. Q v ,. "'c II 
Pitot Tube !.D.: 1 -M;J~. toefficienl...:.Ea' 
Staff: IJJc;. 
Wet Bulb Temp.: ______ _ 

-r-es--r- .# ( 
Pon/Point Pitot Tube Stack 

AP Temperature 
("F) 

I . .:lJ srr= 
2 ')q 

J .60 
'i . jq 

s .JO 

' .:21 

") .w 
g .J I 

Cj .3J 

/0 . .JD 

I! .JO v \ 
r'J_ .]D Scf>eF 

Date: S:h/'7-.J 
Barometric ~~u<Jz-(7 · 2'1 
Locauon:_£~==2------
Pitot Leak Check Pre: _____ _ 
Pitot Leak Check Post:•-=-_,-,.----­
Static PrCssure: +cO. /6 "H20 

Point/Port Pitot Tube Stack 
AP Temperature 

("F) 

( .::Jb srr--
a... .::;.~ 

? . ;).1 
Lf .Jo 
s .]/ 

c. .JCJ 

7 .. 1(") 

J> .lo/ 

i .J I 
/0 .]2 

II . J .2 ' I 
/:L .J~ Sg~p 

%0z:: :2¢?q %COz: _ _,0"'------ Average-ill .51
i'f'1Average Stack Temp.: 5r F 

c:\sheers\velodtas ver 051'25192 · 



!i 

r 

~ 

-~ 

/.,\#-\:/~·~--~, ~ -/:;WEngln~lnc:--K 
~ l;,Q,~~~ -' \2 ~ __ En•ironm'""l smim Di•i•i;nVI 

------Client: IN) C .l. 
Project Numbe : ~ 
Source: ~ 1~ • 1 

Sampling Site: () 1 

Test Number:·--,-"'*--.,--­
Sample Type: M s· Z u t. 

Sample Test Time Time 

Point/Port (minutes) (24 Hr.) 

"':>6 114~ 
z ' r· ' 

_:.; 

':;)) 
yc ; i . . 

1[11 EMISSION TiMINGoATA 
Date:~Page_l:_of~ Pitot Tube I.D.: !£ ' S Cp: ~~~ 

Probe Length.: 12 ' :P--<•~ 
Meter Box Number: AIV )J • 
Meter Y Factor:._--'6:1'-·-"'I!Lf ____ _ 

Meter Kisn:'----,---,,.,------
Meter Factor: ( ' bf 

Meter Pi tot Orifice 
Tube 

Volume ~p ~H 

;:;, t'./( {)(J /.. ! 

J.'/~.1\• (\ . .., {.; ~.Is-

Jol J::;t b -.;£, i:). -I> 
-~ I . ., f ·. : • •.. J .'51,., ~-I(" 

1u~ ),SS lJ -t"h ':ld'<. 
)ot. J yz. Gl . •:; 7 .): I '( 

'JtO ·- 5 - I. :J/ b ")- 2... t s· 

Baromeuic Pressure: -;J'f. 7/ 
Static Pressure: ________ _ Staff: ________ _ 

Estimated Moisture: ______ _ Stack Size: _______ _ 

Nozzle Diameter: 

Initial Leak Checkk·=· ~~~~=== Final Leak Check:. 

Orsat Leak Cbeck Pre:_Post:_ 
Pi tot Leak Check Pre: __ Post:_ 
Filter Number(s): (?<>{~' 

Pump Meter Tem~rature Stack Probe Filter lmpinger 

V~cuum Inlet Outlet Temp. Temp Temp. Temp. 

(OF) (OF) (OF) (OF) (OF) (OF) 

..3 s-~ .>~ '1-V ;L(,;.J "7t-~v 
,(/_, 

IT ,-(, <;"(' ~ )t-_,'f J.'\0 Yo 
. J &u ~) 7 lfD )J"h 4/ 
] {pz_ " s ) Jn.J 1(!) Lf/ 
J <DL ..>s ?! 241 25;7 (~I 

) 
'· 2 

')::b 'k 71-'0 ZJ! ii7 
-1 ' 

j 1/1." I 3tlH(i$' 
06-sl I If J ~7 56 :)() 2fil 20 e;/ 

.5l · bl l.iDf£ ,: "3t4 Jt.J " . .;- u )!) 7 lr 7l 

5:1 . 
' '1/0 JSV 0 .... , ,i. 2 J L; 2- ' 

s~ ' 'JI ~- )Ju 0 )•7 z.z.. ~ {o J 
,--7.; 5 Tz.J 'dt! 0 -:<:.'/ 2.1- 3 (o J 
{,/) Ull<' -~ZJ-1 ) 1 L' ·rf L/.... ) &J 

< 

--- - - ----- -- -------- --

Averages: V o lu ''\o2 =- L\'(;?:;1. 

c:luhects\cmssJta.s vcr osnsrJ2 
,_,I~ 

-.J~P: , 7 !_, '7 (I ,ftfi: .:J :;t <)' 

/ 
H v r- 1. ,, - c: <1 1 r; t./ 

Tm: 

~/ 
') zr1 lt! t~(.. L.(L£1 

s& ~-at I :NY: 2V/ ltD 
':>&. ]'D 25f; /UO (( 0 

c /.. ?-D 2<e 6 2G-cJ L/U 

<ih >;!-,} 'lli; 2& .. i vJ 
-- ------L.. -- -- -

01> •7;- </ T5: ; I. , J ::s 
~­'<S'c;, 



WW Engineering & Science, lnc,~,/F 
Environmenlal Servicet Uivisio-n '~~~ 

EMISSION TESTING DATA 

Client: J!/ C I 
Project Number: /. . 1, c· 

Source: _..:." k. 1 ··\ 1 ~\ . - ' 

Sampling Site: ' , 1 '-I 
Test Number:._..L __ _..:._ 

: .. '- ' . 

Pilot Tube J.D.: (. ' C : <v y 
Probe Leng(b.: c. · 7:, "' r 
Meter Box Number: .-I 1 \< & I 
Meter Y Factor: 0 . 'I S i 

Jr: I ':> 
Meter Kiso:--.,-,..-;-----

Sample Test Time TUIIC.! Meter Pi tot Orifice 

(24 Hrj' 
Tube 

Point/Port (minutes) Vofllme t.P t.H 

c 1 I l'i- ---:--
J j:, ·))(; 

L I . i Jicr ·; 11, ~ 1b:- . c. \'1 22. . ) 

~ 

II/ 7 ) tq 2 ) 1 I - ') t- 'c· 
l ) I I i' • --~ )L. i \:/) {, ·,·l .l I 

'r ' /112 .) .) /.] }(' CLl 7 I 
1-· 

'-1! ~ '· ' ~~ ' 'I i 'I J }y'-(21;· (•.(u.-
' j 

I. I '· L I I 2 I -~ x ,· ,J~- In v' ··y <; 

I 11}';5 )', 1 J h (. (. f 
. 
) 

' -~ I I 

' ' {' I I~ (, .J.\ I 'i i \. (: (- I .. ... . ' . . ) 
, ,. } ~ 

< • > I I j'•t ) .: ~I } I- ( ( J ' ' 

'' 
I 

- ':> L /I ? ; .' '/.? (')' t ( ,,... ) _i 

_·) () I I ) •) ':. .)'; ~ ; f.,J i, {;/ 
) • I . ' ) 

I ; ' 
' ' 1 I 'I i .)' ,;., ,·r: J (- -~- c,' 1 ~, 

Va \\!\He f. 7!-.) ' 

Barometric Pressure: '1'·,,; . Date: ·;be Page __ /_or..i::._ 
Static Pressure: -c t . ,,l)Staff: r ,, I i~·~,(.i\, 
Estimated Moisture: •t '!o .:, l' Stack Size:;..=~l2~~·------
Nozzle Diameter: , t L ·, ,•. t l.'i l Orsat Leak Cbeck Pre::=_Post:_--

I l I l' ' 1.1,...~' 'J..t 

.. , ., . 

lnitial Leak Check: ,j (' < • I() .. /l· '• I Pi tot l.cnk Check Pre:~Post:_ 
E.•llcr Numhcr(s): ( · r ; S <,- \ 

. . . '.\,.(,) 

Pump Meter Temperature Stack Probe Filter lmpinger 

Vacuum Inlet Outlet Temp. Temp Temp. Temp. 

(OF) (OF) (OF) (OF) (OF) (OF) 

? .•)l( s---r 7u . .., S1..J ,_., . , '2•,( . 'I '/, 

z -,f. "; "-; 7G 2 L.j \' .>G.<• lj :1 
2.. ~~- \' (,' It 2 .._~ 2_ ;?!. ..J 'I ,( 

2 )'} J:;·· ·7 I ) )I )t(,\ lf' 
. ., 

. :) { (! <; 'J '7! i) (.' hl 1/:t 
:J ILL .:iS ?I /)( J '/ 

r \ • - 'I) 
__j'J' (, I '> z; 7/ .-:; I )tf 11 c 
> f. I <, 5 j I ]_2-'1 l, t Li ' I ', 
) I .l > s '1 I '} ) ' ){.j 't. •/ 

I i I. 1 .:> s J/ ) ) l } (, ,, 1
1 5 

j' 11 t >-> c; I . I 'I I j ;._I I;; 

'7 .'_ L I J /L I ( 'l /::__ j 1 (, ( l 11, 

. 

~ 

70,':J 
c:~heets\emssdtas vcr 05n5JIJ2 

d I~ f/l!e.t.f:. . S'l 7'; ~ ~ 

:s 
~ 

' 1..._,-o 
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WW Engineering & Science, lnc,~,/f 
Environmenlal Services Division'~~~ 

Project Num~r: ¥+ > • -

Source: S <:> f 
Sampling Sit;;{J~ \ 
Test Number: 8---

EMISSION TESTING DATA 
", :, , ,, . I 

Pi tot Tube I.D.: S 0 · itp: t 1,-
Probe Length.: __ -;;--=---,:--:-­
Meter Box Number: I! fc ~ I 
M_eter Y Factor: • '""18 'i 

Barometric Pressure: J;<c;. ')I 
Static Pressure: * O. I 
Estimated Moisture: 'I% 
Nozzle Diameter: • :{'13 
Initial Leak Check: D. ol ,, ·. c.· 

JJid 

~~~~~ }j{ -J!ge-f-r;r-2 
Stack Size: 1-/5, .":) 

Sample Type: IV\ 5 ~ JOb 
Meter Kiso:---.r;cr----
Meter Factor: __ ul....l'6'Ll,__ ___ _ Final Leak Check: r . c t ((I· I 1 " 

Orsat Leak Check Pre:_Post:_ 
Pilot Leak Check Pre:_·_Post:_' 
Filter Numher(s): O'J[ 71 

Sample Test Time Time Meter Pi tot Orifice Pump Meter Temperature Stack Probe Filter lmpinger 

Tube 
Point/Port (minutes) (24 Hr.) Volume t.P t.H Vacuum Inlet Outlet Temp. Temp Temp. Temp. 

0 
1~0 ~, 
i "') <::1 \ 322 y;J 

(OF) (OF) (OF) (OF) (OF) ("F) 

l-( ), ') I~~·~ '5 'Y2 'S' c_:-1 . ) 0 'Jc· S"'i '),... 71 ~'-)::> r). .. . '-) / '/,\ 

'l J. ,/ 127 I·"> ')'") ,). Cf lw C... I ') } '7', -2 "/ _;) .:J.:i;· '!) 

3 -'7 . ... - ··.: ,:1'-1,) .. < . . ),y Lc.. 'c f~ .{ )S u '''>'r- )' -. . ) ) ~J 

L{ ) v. <'{ . )L ].·to:;- ;z ( { ':>} J f ,_· ~ z.-~ 
.~· 

.>' / ,·. . >" JC 

) i ,. . , ;/ . 'I . 7( ) ·;·) I (_ . .i J)l )j 'j I ' . J • \' ( 
) ..1 ~-~ ~ .. '"':_, j ( j . . I " 

(tJ I\ c ;J} -1; •.' /l- : _). ·, \ -} (;, j .JJ ?I .:'"' -<o ( ( J 
. I• , (.. (,I Jc 

f. I ] \ .) .?·;.I C '> . ) c., ) . 'I l 
~ . {._.l .") . 7/ 2)L .. ,L ~t 

'6 ' .fYi· / (.' fl' .'J:-, I 7 (, } ~; ') -.J/ ;; Sf I .t:.-,'tl, (' 
~ l· L . ...- {. 

ti :~ ~ ~., l . .. ~[ c I I ') . · .. i 7 (' ~ ~ " 'i -;'; LS(· )J L s l 
/cJ ' j'(.Sf)L I 1 I ') -; t. (; l I ') 'i '!I ,,,<;_ L') I~ '·' 
II '1 ' )ill>'f', 

.. 
/ I .) I l, ( ,, ':) tl ')I :'\ L /.i' /· 

12.. • -~ ')L il> ( ) I . ) I I, (' II 
r I ))L L i I ) ( ... 

J I . 7 l 
( 

veragcs. tlr.J/vm~ = ~-3. $" 1 ..Jc.r: ,1 5 rl.r MI: ./· ? ; Till: ~·I/ Ts: rb, ') .../ 
)i,!f ~..;:;, . .:1 ['..: I 7t.J..I./ 

·ets~orusdlas ver 05/25/92 '·' 

I 
I 

3: 
2_ 

~ 

P<OC, 



WW Engineering & Science, lnc.,,./f 
Environmental Service! l>ivi!io-n '\~/~ 

Client,' J 
Project Numbef: ~--~ >,~t' 

Source: 'd 1 1 Air.>"/ 
Sampling Site: ,· r X I 
Test Number:_-'''-' ___ _ 
Srunple Typc:;u '• -<1 ~ 

' 
Srunple Test Time Time 

Poini/Port (minutes) (24 HL) 

~ t'd0 ' . -< L . ) 

i,~ ( I)),,: 

J ) -
lv . I ">.40. 

12. ) 
. 

I .; " 
17 ) 
J 

~ 
I,; > CZl. 

' 
·- -' ') 

_: '>" ... ..., \) 

EMISSION TESTING DATA 
\1 .• 1/ • ' 

Pi101 Tube w_:> 0, o 'cr: , ~, •( 
Probe Length.: _ r "' , , ·,../ 
Meter Box Number: •· ·~ ~v- ' 
Meter Y Factor:_:..• ..~.· ~· >'--'·..~.··_. ___ _ 

Meter Kiso: -
Meter Factor: 1 /( I 

Meter Pilot Orifice 
Tube 

Volume liP liH 

-;lie J'·l<, 

'J I'; I,:, e_, 
. 

) ] -· L-. 

;)::;1 (oC ( . L, L ) 

3 I i 1 /,- (; l_, LJ 
·; . 

) ' . ~.).uc l'·\V .. j 

. .., ( -

)JI I\\; (. L· 't J / .'-, 

--; i (} . -t '·;, l ' {.: '\ 2 '> 
. ?, ')} -; ., 

,.__ . I/ ·/. Li., -~1. ~; 

''( ~ ':. \ I l .. ~~ z > 

)! 'l f) I ·_, I { L 'I 2._ .1 

l>) . 
) I .... , I' L ~ ) ~ 

Barometric Pressure:· ) ·;: 'f ( 
Static Pressure: - C5 J> 

Date: · • /. i 'ui>age I of __ 
Staff: ~~·/ /'I< , (":/T 

· .t ~ /~- Stack Size: Lf "1 . ' • 

-7 Y ? Orsal Leak Check Pre:_l::Post_::::-
Estimated Moisture: 
Nozzle Diameter: 

'· .t' C-<- '<> Pit<ll Leak Check Pre: -Post: ---
&. o.:.• 1 <? L/ '' Filler Number(s): '· --, 

Initial Leak Check: 
Final Leak Check: 

Pump Meler.Tem~ralure Stack Probe Filler Impinger 

Vacuum Inlet Oullel Temp. Temp Temp. Temp. 

(OF) (OF) (OF) (OF) (OF) (OF) 

L -- ~ 
')~ S'i '.j C: 7\..,;' ) 'I D -~ ,. . ' 

L :> :7 '> ,-; ~u 'j , ~ c\ I. ;:, 
L .> ;, '-, :> :; I ) l ·( ) (,L _J)• I 

L ~' ':( <'> ') I ') l. l ', )t...L· q/ 
z_ ( .. ; .:.;· ~ '7L L '> .I <' '· ·; y ... 
.. 

Ls 5I 71 :_!.{( L' <' l..fl <j ( ' 
l L.. '-r s " 

7Z . ' 
,' ~ L, 'I' c." ~ -

-~ (,··'I S(l" }f Jt i \. J 2\2 ' I I 

l L.:'-r \- I J I ) '- c ))S <I> 
~ 

II 
-

(I .! , L.: (I <~ Lt '-' )\) 

·' i ') 
) l'.) );j-·) ~~K- ,, 

{I L l- (:. J L L J ( . '· ~ _,. 1/ I \( ; r ~ li) 

; t.- L /l;tCl Lfl/ /. L~ ' (I> / (, ...; ( ,, ~~ /; / '>-" . <... ) \. ~ } '/< 

- --

-./liP:,~·- /ill: '7 11,_ ·. >(,f··) o. t1(V'' l 

Tm: (_p} Ts: 7\ Averages: /1;.~'.1/<' _- 5(1. )'0 

~.::\~hccu\!mssdtas vcr 05/25JIJ2 

}) I It t111t ;1! f'"' J {r:df-=(-

I 

I 

.....£> 

3: 
?_ 

' '-.>0 



Client: J \ ) Ll 
Project l'fu~ber: 't, ; ?,1 \ . 
Source:· .Sk > "I'd··~\ 
Sampling Site: ( ., \ l \ 
Test Number.: _ ___:_->_,.,c-c---.,. 
Sample Type: 1\,\ -~(.),, >) 

Sample Test Time Time 

Point/Port (minutes) (24 Hr.) 

'2,~ /(; o I 

I :H.) 

'2 ; )' ... 

J J1 .,-

L( u~ l 

s 'yz > 

G 'i.) G 

7 '11 '> 

~- '-:.-! l ' 

., ', -' < 
/o ) ')- "! 

fl ~ :' I 

IZ ' > I 

' ' I i '>I 

Averages: tf (.1 I 

c:\shcclsW:mssJtas ver 05125!91 

'\2v f\ 'I -, 
WW Engineering & Science, inc,~;ff 

Environmenlal Services Div!sion 'Of 

EMISSION TESTING DATA 
) l '" \- \~ \(, •, .1- 'J <! 

Pilot Tube J.D.: Cp: Barometric Pressure: P~_ge_.:t._of __ 
Probe Length.: Static Pressure: : f-
Meter Box Number: Estimated Moisture: Stack Size: l ·, 

Meter Y Factor: Nozzle Diameter: Orsat Leak Check Pre: ·-- Post:_ 
Meter Kiso: Initial Leak Check: Pilot Leak Check Pre:_1 _· Post:_'· _ 
Meter Factor: Final Leak Check: C2. C1:' r r5? Y ? Filler Number(s): (·f• i 1 

Meter Pi tot Orifice Pump Meter Temperature Stack Probe Filter hnpinger 
Tube 

Volume .:\P .:\II Vacuum Inlet Outlet Temp. Temp Temp. Temp. 

ltu/.1: a (OF) (OF) (OF) (OF) (OF) (oF) . 
<i<.J} .>'-1) ,). l- ~ C· -~ 71 ?c.. ' ' " \ )<' /.! {(' ti l ,.· 2 ),~· ~ _) 

Lj(- S 'i/ (, t•. (. 'i 2 '-"' ) ~. l.· C) I I '?C..;;, <'>c sr 
~rcf~)c I; (; 'r ::} . li ') 

.., 
(. -~ L· ./ :-) ( -~ .._ . ;-' ; I .5 (' ') 

ltf:.· I '-.1 j u·l< .").~· ) (: .~ c,y 7 ·' 'Z ,.., .h6 '-• ~ 

L.(IL ·~ ·)Lr c· l I' 
..., .. 
~- '-, ) ( .· .\ ( ' •. ' '7v 2>1 ", -,.u 'r /, 

<ti'l-'-<> [ l: 
,., 7 . ~ \: (.. L.•L fl l>"J' J':J. 11 - • 7 

'-!II. r'>'- (' l• ' . _., ·' ) L ( l, ), 7( ...: ~ l> (_ s '(. ~· 

l( I ~ . '> I '• !. !.· l. ' . ; (.•L (..; f. I 2 '- 1.. 2. Sc ~/ 
Ll 2. I< L l ' •_) ('.l. 2h ') u ~.; )1 ./to 2 lfc J (/ 

Lt2J j(<, I {. ~ L I :'> ( (.. I. } ; I ) (. / !. \'- I~' I 

J ?~r /'-) t.. . L 2 L) ; L l. L J /'' 2 (. z 1... )( ~ , I 

:.. : (; VI } l , ; I l. (J.. )' 
., ' 

]t.( 
) ,.,. 

' ' I '· -I ,·)·} 

;., 

0.-,jq{q[ 

))1/\ IJ\1 r~t P-: !.r-;1-'t(Y 
,/ 

I 

\" 
C' 

::; 
---0> 

-::;.~ 

"->..., 
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WW Engineering & Science, Inc. 
Environmental Laboratory Division 

ANALYTICAL REPORT 

ME International Submittal Number: 3051i 1-
Proj: Condensible Particulate Location: 

Water Analysis CCS :--1 urn ber 35310 
Subm: May 18th Samples CCS Manager: Paul Kantola 

ARC FURNACE-! ARC FURNACE-2 ARC FURNACE-3 DETECTION UNITS 
LIMIT 

WWES Sample No. 

Condensible-
Particulate Matter <0.5mg <0.5mg <0.5mg <0.5mg 

Sampled by: P. Kantola P. Kantola P. Kantola 
Date Sampled: 05/18/93 05118/93 05/18/93 
Time Sampled: 14:00 14:00 14:00 
Date Received: 05/22/93 05/22/93 05/22/93 
Time Received: 08:35 08:35 08:35 



- ' 

ME International 
Proj: Condensible Paniculate 

Water Analysis 
Subm: May l Xth Samples 

WW Engineering & Science. lnc. 
Environmental Laboratory Division 

ANALYTICAL REPORT 

Submittal Number: 30511 !-
Location: 
CCS Number 35310 
CCS Manager: Paul Kantola 

SHOT BLAST-! SHOT BLAST-2 SHOT BLAST-3 DETECTION UNITS 
LIMIT 

WWES Sample No. 

Condensible-
Paniculate Matter <0.5mg <0.5mg <0.5mg <0.5mg 

Sampled by: P. Kantola P. Kantola P. Kantola 
Date Sampled: 05/ l X/93 05/ l X/93 05/!X/93 
Time Sampled: 14:00 14:00 14:00 
Date Received: 05/22/93 05/22/93 05/2'2./93 
Time Received: OX:35 OX:35 OX:35 



'" 

WW Engineering & Science, Inc. 
Environmental Laboratory Division 

ME InternationalSubmittal Number: 
Pror Condensible Paniculare 

Water AnalysisCCS :\umber 
Subm: May 1 Sth Samples 

WWES Sample No. 

Condensible­
Paniculate Matter 

Sampled by: 
Date Sampled: 
Time Sampled: 
Date Received: 
Time Received: 

l BLANK 

<0.5mg 

P. Kmtola 
05/lX/93 

14:00 
05/22/93 

OU5 

ANALYTICAL REPORT 

305() !­
Location: 
35310 
CCS Manager: Paul Kantola 

l BLANK 

P. Kantola 
05/l X/93 

14:00 
05/22/93 

OX:35 

!BLANK 

P. Kantola 
05/!8/93 

14:00 
05/22/93 

OX:35 

DETECTION UNITS 
LIMIT 



Client: (V7 E I 
ProjectNumber: :?~.510 

WW Engineering & Science, Inc~ Jr 
&~ironmeatal Scnicu Oi"i•i~ W/f 

Particulate Analysis 

Date Received: 5- /9-9' 3 
Run No.:. ___ c__ ____ _ 

Field ID Lab.ID Level Container Comments 
Marl:ed ~ Sealed? rmclude acetone rinse volwne) 

3''hlfe<"'OIO I /k-efonp 
1 50,.,J 8ec..t~r 'II' c;; 'I '1 ../ J'lc efhtt<> <)! 5""jl rd,;3 

F11ter Number. . Cl / CJ I 

Date: 5-;?6-7 J' 
Date: 0- t-o -4) 
Date: b-lO-'U 
Date:. _____ _ 

Filter Analysis 

Date and Tune Desiccated: 5-;:? f-9 S 1 /c).' 3 CJ 
1 

·Tune· {) 8'>;> :? 
Trme.~· -71 "2--'f.:::"L""i?.::.,._ __ 

Tune.~· ___.t_."t.,:Sc;,Oo<._ __ 
Tune.;_· -----

Weight_:?=::::...:•..,:0::-,3~Q?~;:l,._,___ 
Weight _ _.,Z~--'17"--"-~-'-1 _<-__ _ 
Weight_-":2~·'-'>0.t..)..w.!_./c.__ __ 
Weight _______ _ 

Average: ,J .Q.:\ U.L 
Tare Weight + oi?t o ~ 
Weight Gain· 0. OOQ I tJ-" 

Filter Number. Peo k e; 1f' o)'(l Date and Tune Desiccated: !) 0?& - f5 "73 0 

Date: ;--:<ro-93 Trme· tofio Weight 7o, J'-1 fo 
Date: r;;. · Zo · '13 Tune· ( 2 Y 0 Weight 7a . B 'i '0:? 
Date: ,f, a o '\'J Tune· f"?' 9S Weight __ "?C7-<-='-'·-----
Date: Trme;_· ----- Weight_-:::c:::-~e77r-;-;--

Average: 70. 0'-f'BZS 
TareWeight 7o, $"-fo3 
WeightGain: O.Q(')7~~ 

Date in Oven: ::>- .:< s--J? 
Date Removed; :5"- ;/h- 9 J 

Date: Date: _____ _ 

Date: _____ _ 
Date: _____ _ 

Acetone Rinse ADalysis 

Tune in Oven: I ( : (2 0 
Tune Ranoved: 0 '7 3d 

Oven Temperature· I0<5t:',?= 
Rinse Volume: ~ll ;... l 

Tune: Weight _______ _ 

Tune: Weight --------Tune: Weight _______ _ 
Tune· Weight _______ _ 

Average:.-:-------
/} I 3/ · ll • 5~ Tare Weight ____ _ 

/'1 J ? 'J ("J. ft V' Weight Gain: _____ _ 

~ C. x V ax pa = Acetooe Blanl Correction· , 'f I 0 '!. ,.. 'f' 
Total Wcigllt Gain Minus Acetone Blanl: ( 

5 Si 3 1 /7· """? 

~~Br.~-------------- Reviewed Br. ___________ _ 



• 

. - ~ 

WW Engineering & Science, Inc="' Jf 
&viroor::ce.ot•l Service& PiviaiC::. W/f 

Particulate Analysis 

Client: Wl c_r Date Received: ~ -17- 9 3 
Project Number: 3 5 3!0 RunNo.: ,;;;._ 

Field ID Lab.ID Level Container Comments 
Maned 7 Sealed 7 (mclude act:tone rinse volllllle) 

3 1 'hfkr # 0/CXJ /ic..e for?t' 

I SQ ,J( ~Po. k "' #CJ50 v /lc Pfoll<;> () 5"' .k'-t-1? D 

Filter Number. . 0 /0 {) 

Date: 7'-.26-9 5 
Date: k -lo -'17 
Date: b-Jo-91 
Date~· ------

Date: 0 ;2.0 -q 3 
Date: C, · 'Z::.:> "'1 'f7 

Date: 
Date:·------

Date in Oven· :i'-,;< S -9.? 
Date Removed:$"- 2 C:> -~ ~ 

Date: Date: _____ _ 

Date:. _____ _ 
Date:. _____ _ 

Filter Analysis 

DateandTuneDesiccaled: 5"-.,;<'/- 9 3 /C'J. '3o 

Weight /, 9 ;;;;,;; f 
Weight /. 4-z. o6 
Weight /, CZ .l 0 1 
Weight_;-:::---::-::::-=,.--­
Avernge: /.cr~otrs-
Tare Weight /. 9.;;; ?I:;-
Weight Gain· '0, 00~ l;J-' 

Datel!ldTuneDesiccaled: 5-)r;, -9 5 Q? '5o 

Tune· 10 '2 ;:( 
Tune· I Z '-1 I 
Tune~· --,---­
Tune;,· -----

Acetone Rinse Analysis 

Tune in Oven: ( I : tl 0 
TuneRanovcd: 073o 

Tune: _____ _ 
Time: _____ _ 
Time: _____ _ 
Tune·;._ ____ _ 

Weight 7 3, 513<( 
Weight 7 't 5 ( '-1 Z.. 
Weight _______ _ 

Weight.--c:::;-:;-:='7":"=-:=--­
Average: T7. S 19 D? 
Tare Weight 73, 5o.=,;;;> 5 
Weight Gain: 0. 0<> lf>¢> '1--

Oven Temperature· I,;( 6' °C 
Rinse Volume: /'i'S M I 

Weight _______ _ 
Weight _______ _ 
Weight._....,.. ______ _ 
Weight _______ _ 

Average::--------
Tare Weight Weight Gain: _____ _ 

c_ X Va X pa = ACe!One Bl.anl Correction: • 30&3 I"''V 
(. .l"\17 17 

· Tot.alWcigbtGainMinusAeetoneBlanl:: tJ -§'tji' '1"'_7. 

~~B~---------- Reviewed By:. _______ _ 



• 

WW Engineering & Science, Inc~ Jr 
bvirollmcot•l Service~- Di"<'ili~ 'VJf 

Particulate Analysis 

Client: rYl E f Date Received: s--/ /- 9 3 
Project Number: 3 S 310 Run No.:_...=:;... ______ _ 

Field ID Lab.ID Level Container Comments 
Maned ! . Sealed ? (include acetone rinse volume) 

2'1- t_lt.e r IF- 010;2. 

Filter Number. Q /6 CL 

Date: 6>~ 0- '1] 
Date: b -h - 4 7,.. 
Date: 6- .20-"f.J 

Date·~----

Date: b- ;).(2 -c; .1 
Date: k. Zo -C;12 
Date: 
Date: 

Date in Ovar QS: 9 J' 
Date Removed· 7- ;/(p -tt'> 

Date: 
Date:·------
Date:. _____ _ 
Date:. _____ _ 

Fi1 ter Analysis 

Date m1 TilDe Desiccalt<l: ~Y <( -9.5 . /CJ .' 3o 

• TII!le~· ---"-"o~F<~~;r..-3"--­
Tune_· ..J.t:!:t--~Z.'-:"l::---
TII!le:.-L/L1w.J..II.r __ _ 

Tune_·-----

Weighc_:2-,'-. -'0'--b=--_,?...,uif-o __ 
Weighc._-::2-:-=--.":0:-5~7""'1:::--­
Weighc_~-2~. O:::....:So...-<;7_7L.-__ 

Weighc._~---,;-=:::o-::=:--­
Average: ;) • 0 s-z!? 1--

Tare Weight 07, D :-, go ~ 
Weight Gain: -o. 0~ 0 :t. fft--

I>al.e and TilDe Desiccalt<l: .!>-;< b - c; 3 () ? 'J 0 

TII!le· 
Tune; 

(_05 3 
rzqz-

TII!le' 
Tune· 

Acetone Rinse Analysis 

TII!le in Oven: I I: t!Jo 
TII!le Removed.: 0 7 3 0 

Tune: _____ _ 
Time:. _____ _ 
Time: _____ _ 

Tune_·-----

Weighc_-::::7;--:;;..;J..:..• -:7:-:::3.:;:5:.::=0-
Weighc. __ -,"---'-z.'-. _,I_.B,s ....... s~-
Weight _______ _ 

Weighc. __ c=:-="""'-::-c:,-­
Average: 7 '2 · li?B Z.$ 
TareWeighc 7.Z· 7 ff'lo5 
Weight Gain: 0. ~07 :::t7 

Oven Temperattue· I .;;J 5:~1-­
Rinse Volume: I~ 5,.., )' 

Weight. _______ _ 
Weight _______ _ 
Weigbc. _______ _ 
Weight _______ _ 

Average:_~-------
Tare Weight: ______ . 
Weight Gain:. _____ _ 

, ~qo~ Y"<r" 
· T otaJ W cight Gain Minus Acetone B lanl:: <!) 51 I ) 5). (,, 7 6'-f tr:9. 

Reviewed By:. __________ _ 



• 

I c 

WW Engineering & Science, Inc~ Jr 
bvirollmcalal Suvicu Diviai:a WfJ 

Particulate Analysis 

Client: (Y1 £ _r DateReceived: 5"-;f-9 3 
Project Number: 3~ 3/o RunNo.: I 

Field ID Lab.ID Level Container Comments 
Maried7 Sealed 7 ("mclude Acetone rinse volume) 

~17 F: ,.., e::r -# (Y")? &> 
!SO,....R ~ t~<):er 1:J. ,;;. £ ,;l_ ,/ we e-/"r?e 55" .,_,..I( ... 

F.Uter Number. OQ f & 
Date: ;;--:2 (, -9 J 
Date: k -zo -1 7 
Date:: ____ _ 
Date: ____ _ 

Date: t;;-J~-7} 
Date: ~-Z:£·'12 
Date: ~ -.:JO • ~4 
Date: 

Date in Oven· t;"-;s -9 J 
Date Removed· ::, -~ ~- 'r:, 

Date:. _____ _ 
Date:: _____ _ 
Date:. _____ _ 
Date: _____ _ 

/2P .,,« 
'3 7rv' 

(I I 

I J. . 

AnA!yu<~By; 

..-:~-WXWl 

Filter Analysis 

Date and Tune Desia:=l: S: ;; '1- 9 3 

• TIIDe::_.....o..fO~</-=-­
TIID e.;_· _L.JI Z--~7_.,..;;__ 
TilDe:: _____ _ 

TJJDe;_· -----

Weight ;;>, 0 I I 'I 
Weight 2. ·O IO"/ 
Weight _______ _ 

Weight_~--:-:-:::----­
Average: 'Z. • o I I 15 
Tare Weight ;?. Oo/9 
Weight Gain: tJ. 00 <f). 5 .,._. 

C1 
Date and Time Desiccated: _________ _ 

TilDe· ro5'1 
TJJDe· /Z'i3> 
TilDe· IC:ZY'i 
TilDe· 

Acetone Rinse Analysis 

TJJDe in Oven: I I : Oo 
TilDe Removed: o I :3 V 

TilDe·:._----­
Time.:·_-----
Time:: _____ _ 

TilDe::_·-----

Weight.___,'7:,..;o3c:..... -"0::.....:;.6_5"-='5~·­
Weigbt_7~7~. b~C,"'--=Cf.!......i$!..-_ 
Weight._.L.2_.JL.....l0.£..J6"'-'tl...3...__ 
Weigbt·--:-------,..,.-,,-­
Average: 73 , 0(. '17' '?"' 
Tare Weigbt::~7~3:~-~oi'l~3~j~b~~,.._. 
Weight Gain: -e. ,gw. iJi' 

6-D~cos ;--

. C)p-' 

Oven Temperall.ue· /..:::? G r 
Rinse Volume: Cl I I ~ .f 

Weight. _______ _ 
Weight. _______ _ 
Weight. _______ _ 
Weight. _______ _ 
Average:. _______ _ 

Tare Weight:·_------
Weight Gain:. _____ _ 

C,. :x Va x pa = Acetooe B!anl: Correction: 

Total Wcigbt Gain Minus Acewne B!anl:: 

Reviewed By; __________ _ 



• 

WW Engineering & Science, Inc~ Jf 
&virot~met~tal Service& DiviJi:a ~ 

Particulate Analysis 

Client: 111 Er 
Project Number: 35 310 

Date Received :---,;;:.?_-~/-='%_-~7_:::_3 __ 
Run No.:. __ -";2..=------

Field ID Lab. II> Level Container Comments 
Marl:ed? Sealed? (mclude ac:etDDe rinse volume) 

;;t ~, ller Too%7 
f 50,.,-.P F'Pr. 1:-v- I.:P "?553 ,/ If{._(' f 0 r7-f' 35+10.? 

Filter Analysis 

Fllttr Number. 00 8'7 Datt and Tane Desicx:attd: '2-" ;;< <f :f 3 

Datt: ?- :;ue- 9J 
Datt:b· 2o - 1? 
Datt: ~~ ;lQ- 9J 
Datt"·------

• Time:_· -'(-"2'--~[l::-L/.!..1 __ 
Tune:_· -l/...!"Z-~7:,t.l __ _ 

Tune.:_· .LI.:.q~"f.LI-1:__­
Tune:_· -----

Weight.___,?-;:;;~,-,!./_,;~~t';:.:::.:Ol..:__ __ 
Weight_.:;:'l,..:-...:l,s.f?~""l;:o;,-__ 
Weight_~!2:.c·:-fw~..._,7'-:2.=---
Weight ____ ___,,----
Average: Q • (sf' 7 I 
Tare Weight d, I 5 I 9 
Weight Gain: t?· 90S.J.;?-

Fllttr Number. 'i5eo..ke( If d53 Datt and Tane Desicx:attd: 5"- .;;/ (, -<f 3 0 ? 3 o 

Datt: G r ,)_ r. - ~ J Tune::_· -"-I...;:O;;,:!:::>:::.,.:::i'P.,--_ 
Datt: !:" C- "Z.o · '1 "5 Tune:_; ----'-1~2~'1~9~-
Datt: ~~:Jo • 9J Tune:_· __,/~7~S~3.t-_ 
D.m: Tune:_· -----

Datt in Oven· 5"-;2 t; --9 'l 
Datt Removed· 5 · ) (, -<t > 

Datt:: _____ _ 
Datt:. _____ _ 
Datt:. _____ _ 
Datt:. _____ _ 

Acetone Rinse Analysis 

Tune iD Oven· I C: 00 
Tune Removed: o I 3 o 

Time·:._-----
Time:: _____ _ 
Time:: _____ _ 

TilDe:;_·-----

Weight 75, !'I (.e.O 
Weight 7S. 1<-/7 I 
Weight ZS. I '"/69 
Weight_--:-=-.,.,-,---­
Average: ?S./4( 70 
Tare Weight 7 5, I;;?<! 5' 5 

Weight Gain: Q. 0:2:24 ?-

Oven Temperat=· I ,;? :i; '/C 
Jlinse Volume: I 9 7 ""'-f' 

Weight _______ _ 
Weight _______ _ 
Weight _______ _ 

Weight.·_------­
Average.:_-------
Tare Weight. _____ _ 

Weight Gain.:_------

<; X V a X pa = Ac:etooe Blanl Correction: 

· Total W cigll! Gain Minus Acetooe Blanl:: 



\~ 
\~ 

Client: (11 [ £ 
Project Number: 35$10 

WW Engineering & Science, Inc~ Jr 
&Yiroomtot•l Scrvicu OiYi&ic:.a V£/ 

Particulate Analysis 

Date Received: ~/ !!--7 3 
Run No.:._--=3:..._ _____ _ 

Field lD Lab.ID Level Container Comments 
Maned? Sealed? (mclude acelDDe rinse vol1m1e) 

Fi1 ter Analysis 

Fliter Number. 0 0 g Z Date mel TilDe Desicalt<l: -(-;2 '/ - 9 S /O'ao 

Date· 6 ·~ ( 2 ' '1 1 
Date: lz- kq - "i 7 
Date:: ____ _ 
Date: ____ _ 

• Tune.·;._ -'O~g,!,-1 :;:.g __ 
Tune;..· -L(Z-=:.::30:.=... __ 

Tune:_· ----­
Tune.;_· -----

We~ght:·_ ~§~']~/~7-~~--e,~Ji.~:)O 8 ~ 6 
WeJght_~ ~ t l~ :J :\011"".3 4 
Weight _______ _ 

Weight 

Filter Number. '34::J~ ( ti §'I 

Ave!1!fe: z '3 I !::'35 2 .:!lO&"JS 
Tare Weight d · s o ;:.;<. 't­

WeightGain: 0·005'S"•.;--
I>ate mel TilDe Desicalt<l: §~A <0 - Cf 3- D 7 Jo 

Date: 5 -;<(,- tf 3 Tune:;._· ~lt..::0::..:5;;:..+7 __ 
Date: ? · 2o -q 3 Tune,;_· ....1../ k.!:..:.?:::..::Z-:___ 

Date: Tune:_· -----
Date: Tune,~· -----

Date in Ovar 5-.;z-:; ~97 
Date Removed: ;,--.:; b- '1? 

Date: _____ _ 

Date.:_-----Date: _____ _ 

Date.:_-----

Acetone Rinse Analysis 

Tune in Oven: If; Oo 

Tune Removed: P 7 3o 

Tune::·_-----
Time.:· _____ _ 

Time::_----­
Tune,;_·-----

Weight ]/,5 ::JO? 
Weight II. 23?1 Z. 
Weight. _______ _ 

Weight·---,--=----­
Avernge: I /. S;;l/Z! s 
Tare Weight 7/, <i?f5C:> ~ 
WeightGain: 0. Dil$'1 ? 

. - c-
Oven Temperat=· I c:< ~ ;.<-. 
Rins.e Volume: ;! 3 I...,.{' 

Weight.·_------­
Weight.·_------­
Weight.·_-~----­
Weight.·_------­
Avernge:·.--------
Tare Weight.·_------
Weight Gain:: _____ _ 

Ca x Va x pa = Acetooe Blank Correction: . 3b J. 'f M<Y 
'f ~·i~ IT 

·Total Weight Gain Minus A=me Blanl::__:_ .:.t/ t? 'iit1 

An~~Br.~------- Reviewed Br. __________ _ 



• 

WW Engineering & Science, lnc::'W' Jf 
bvironmc.otll SctYiC:cl Diviaic:a 'WJ'f 

Particulate Analysis 

Client: /116 T. Date Received: 5 <('-/ ·'1J 
Project Number: ;l,.:l 5 Z o Run No.: t1L&"'-' /.c 

Field ID Lab.ID Level Container Comments 
Marl:ed? Sealed? fmclud• acetone rinse voiLIIIle) 

2<ii?YU<wk 5Yr 

Fii ter Analysis 

Fu~rNmn~~---------- ~and TilDe Desiccale<l: _________________ _ 

Da~.~· ----------- • 'lime:_· ----------- Weight. _____________ __ 
Date: ____ _ TID!e;· __________ _ Weight. _____________ _ 
Date: ____ _ 

Tune.~·----------- Weight ______________ __ 

Da~:_· ------- Tune:...· ----------- Weight. _______ ...,... ____ _ 
Av~e:: _____________ __ 
Tare Weight ___________ _ 

Weight Gain._· -----------

Fil~ Nmn~~--------- ~and Tune Desiccale<l: _______________ _ 

Da~: _________ _ 
Da~:: _________ _ 
Da~:. _________ _ 
Da~:: _________ _ 

Da~ioOven· S·J S-9J 
Da~ Removed: ..J·.l-6 • ~J 

Da~: 

Da~: 

Da~: 
Da~:. _____ _ 

Tune;_· -----------
TID!e::_· __________ _ 
Tune:;_· __________ _ 

TID!e:_· -----------

Acetone Rinse Analysis 

TID!e io Oven· 11: 0 0 

TIDleRc:moved: 0 :J: Ju 

TID!e::_...;/,~O~'Y...:,:::::'-" __ 
Time::_· __ .LI,..;~~S~o~-­
Time·:. __ /!..'1.!...""3'-'~!...__­
TID!e::...· ----------

Weight. _____________ __ 
Weight. _____________ __ 
Weight. _____________ _ 
Weight. _____________ _ 
Average:. _____________ __ 
Tare Weight, _______ _ 

Weight Gain~· -----------

Oven Temperat=· J·J i 0 
r­

Rinse Volume:._~..r.~e::...!:J=.._ 

Weight._-L2:..::?L...;aL...L'tz...J"'~/:__ 
Weight. ___ 2"'--"..]._._, ~O~'IL]l"'-"'C~ 
Weight: ___ 26.;:lL.....J<2c.L:'ft...-J.7~..r==-._ 

Weight._---:=-:.----::-,..,.....-:,-­
Av~e: 2J. O"i}S Z:­
TareWeight j;3 o47 '(Q_ 
Weight Gain: . o o o fd'-§-

C. x Va xpa=Acetooe Blanl Correction: , OOo 00 :l. 

· Total Wcigbt Gain Minus ACWlne Blanl:. _____ _ 

An~~B~--------- Reviewed B~-------------



• 

Client: t11 t- I 
Project N

1
urnber: "!:> 3 I 0 

WW Engineering & Science, Inc:- Jf 
&,-iroottu:ctal Scnicu Divisi~ WI/ 

Particulate Analysis 

Date Received: S-~ '-/ - 9 3 
Run No.: rJ/q Y1 f 

Field ID Lab.ID Level Container Commco!'i 

Filter Number.. oaK q 
Date: t;;- ~ 0 - c; 3 
Date:{... z.o- 11: 
Date: GO- .l-0 • ~,3 
Date:_· -----

Marked? Sealed? fmclude acetone rinse volume) 

Filter Analysis 

Date and TIDleDesicx:a!ed: 5- ;?'{- 'i 3 /oo o 

• TIDle· 0 g ;lo Weight ;;) , 0 d. d) </ 
TIIIle; ( 2 3'/ Weight Z -o Z I 'f 
TIDle· I q Sf, Weight :>. 0 ;). I ;). 
TIIIle· Weight. ________ _ 

Average: ? o :2 I 1 
Tare Weight ;). 0 .:<I,< 

Weight Gain,;_·------

Filter Number.;,_ ____ _ Date and TIDleDesicx:a!ed:. _________ _ 

Date:. _____ _ 
Date:: _____ _ 
Date:. ______ _ 
Date:: ______ _ 

Date in Oven~· __ _ 
Date Removed;;· ___ _ 

Date:. _______ __ 
Date:. ______ _ 
Date:. _______ __ 
Date:. ______ _ 

TIIIle:;_· -----­
TIDle:_· -------­
Tune:;_·-----­
Tune:_· ------

Acetone Rinse Analysis 

Tune in Ovco1:_' ___ _ 
TIIIleRanoved:~· __ _ 

Tune:: _____ _ 

Time::_·-----­
TIIIle:,._ ----­
TIIIle::_· ------

Weight.·_---------
Weight _________ _ 

Weight.·_--------­
Weight;·_---------
Average:. ________ _ 
Tare Weight. ________ _ 
Weight Gain:. ______ _ 

Oven Temperature;_· ___ _ 

RiDs.: Volume.:_--------

Weight.·_-----------­
Weight.·_-----------­
Weight.·_----------­
Weight.·_---------
Average:. _______ _ 
Tare Weight. ______ _ 
Weight Gain:. ______ _ 

<;, x V 8 x pa = Acetooe Blank Correction:. _____ _ 

· TOUI Weight Gain Minus Acetone Blank.:_--------

An~~Br.~------------ Reviewed BT-·--------------



• 

WW Engineering & Science, lnc::'W' Jf 
&viroamtc.t•l Scrvit:cl Diviaic:.a ~ 

Particulate Analysis 

Client: ME r. Date Received: 5 -~'-! ·'1J 
Project Number: ::l.l5Z o Run No.: I!L.&.-v k. 

Field ID Ub.ID Level Container Comments 
Marked? Sealed? (mclud" acetone rinse volume) 

2~? n~~< -:)yr 

Filter Analysis 

Fu~rNmn~~---------- Date lllld Tune Desiccat.ed:. _________ _ 

Da~:. __________ _ 

~=-----­
~=--------
Da~:. ______ _ 

·Tune·;_ ________ __ 

Tune~· -----------Tune:: ______ _ 
Tune·;_ ________ __ 

Weight ____________ _ 
WeiEbt _____________ _ 
Weight ___________ _ 
WeiEbt ___________ _ 

Average:;~-------------
Tare Weight. ____________ _ 

Weight Gain~· ----------

Fil~ Nmn~'---------- Date lllld Tlllle Desiccat.ed:. ________ ;,_ __ 

Da~:. ______ _ 
Da~:. __________ _ 
Da~: 
Da~:·-----------

Da~ in Oven· S" • .2 S ·'"1 J 
Da~ Removed: .S·.J.6 -~3 

Da~: 

Da~: 

Da~: 

5-26 ·9J 
( - ~0 ·"i:] 

6- .JQ ·&f..J 
Da~:. ______ _ 

Tune:~·----------­
TIDle:~· ----------­
TIDle::_ --------­
TIDle:;_· -----------

Acetone Rinse ADalysis 

TIDle in Oven: 11: 0 0 

TIDle Removed: 0 / : J D 

TIDle:;_· -----------

Weight: ___________ _ 

WeiEbt:·_ ------------­
Weight:·_-------------
WeiEbt: ___________ _ 

Average::_-------------­
Tare WeiEbt.·_ ----------
Weight Gain: _________ _ 

. Oven Temperature· l :2 .i 0 
f<:. 

Rinse Volmne: _ __,J.~;r>:;_,:J=.._ 

Weight __ 2.L..::?L..Ja'-L..Y~.:?~/­
Weight._---::2~.:? ...... ..!O~'L.11l"""'<Cil..:-
Weight. ___ 2..:....J..._o""'f._.7'-'...:r=--
Weight._---:=-:.---=-.,.,.,o:-=.-­
Average: 2 J . 0 'I) S fir 
Tare Weight 3:J a"'?'(.._ 
Weight Gain: • o c o /C?.p-

Ca x Va x pa = Acetooe Blanl: Correction: , DOc 00 :l. 

Total Weight Gain Minus Acetone Blanl:: _____ _ 

An~~Br.~---------- RevicwedBTo-----------

VYl f'J ~J 

13b 



• 

Client: 1 I I t- I 

WW Engineering & Science, lnc::'W' Jf 
&virozunr.nt•l Scnicca Di"iaic:a 'llff 

Particulate Analysis 

Project N
1
umber:.__::;:..:::,::: .. __:~:....1 .::_& ___ _ 

Date Received: 5- _;J <! - c,; 3 
Run No.: iJ' !c.'' ' 

Field ID 

FJ.!terNumber.. QQ K 4 

Date: :; - 'J. & - 'I :> 
Date: f. z.o -11: 
Date: ~-~o · -,J 
Date:: _____ _ 

Lab.ID Level Container Comments 
Malted 7 Sealed? (mclud~ acetone rinse volume) 

Filter Analysis 

Date and TilDe Desia:aled: 5 <7 'f - '! ..? 1 c..c· c· 

• TIIDe· (i g ;((, 
TIIDe; I 2Yf 
TIIDe: /o/.56 
TIIDe::_· __________ _ 

Weight._-':'.}:...:.-"D;;.,-.J~--:)-:-r-<1 __ 
Weight: _ _,Z.~·O-::_;.Z:...!../ ~qL-__ _ 
Weight. __ 'J.!!..:.. • .!.0~:1.'-f:...,:;:).:.,_ __ _ 
Weight: ________ _ 

Average: ? o ::2 I 3 
Tare Weight .), C ;; I ;J, 

Weight Gain,~·--------

Filter Number.~----- Date and TilDe Desiccal.ed:. ____________ _ 

Date:: _____ _ 
Date:. ________ _ 
Date:. _____ _ 
Date: _________ __ 

Date in Oven:_· __ _ 
Date Removed:.· ___ _ 

Date::_----­
Date.:_-----------
Date:: _____ _ 
Date:. _____ _ 

Tune::_· __________ _ 
Tune_· __________ _ 
Tune:: _________ _ 

Tune:_· -----------

Acetone Rinse ADalysis 

Tune in Oven,:_· ____ _ 
Tune Removed::...· ____ _ 

Tune:: _____ _ 

Tim,c._· ------
Tune:: _____ _ 

Tune;;_· -----------

Weight. ________ _ 
Weight: _____________ _ 
Weight. ________ _ 
Weight: ________ _ 
Average: _______ _ 
Tare Weight: ______ _ 
Weight Gain:. ___________ _ 

Oven Temperature::...·-----
Rinse Volume:. _________ _ 

Weight.·_-------­
Weight.·_-------­
Weight.·_--------
Weight. ________ _ 

Average:._-----'-------­
Tare Weight:·_------------
Weighl Gain:. ______ _ 

C. x V8 x pa = AcelOOe Blank Correction:. _____ _ 

· Total Weight Gain Minus Aedo!le Blanl:. _____ _ 

An~~ By.~-------- Reviewed BY.---------------------





MOISTITRE TRAIN CALCULATIONS 

Ml. BAROMETRIC PRESSURE. inches of mercury 

M2. DURATION OF SAMPLE, minutes 
'\. K.., '\ Kr::""f'"CT"' ,... AT T'T'>'M A "T""Tf""',lo.T T"' .II f""'t"T"r'\'M 
. .I.Y.&.-'• .l.l'..I....L.,...&..L...J.'\. -...... . .--~ ........ U .. Jl'-1"\..&.J.V.l.'l. .C.I"lr.\.....1VI:\. 

M4. AVERAGE METER TEMPERATIJRE, degrees F 

M5. AVERAGE METER PRESSURE, inches of water 

M6. METER VOLUME, ACfUAL, cubic feet 

M7. METER VOLUME. STP, cubic feet 

M7 _ M3 * M6 * 530 * Ml + 0.07355 * M5 
- Ml+460 29.92 

M8. LIQUID VOLUME OF WATER COLLECTED, milliliters 

M9. VAPOR VOLUME OF WATER CONDENSED, @ STP, cubic feet 

M9 = M8 * 0.0474 

MIO. TOTAL GAS SAMPLED, @ STP, cubic feet 

Ml0=M7 +M9 

MIL PERCENTMOISTURE 

MII = 100 * :::io 



Gl3. DENSITY, WET, @STACK GAS CONDmONS, lbsJcu. ft 

G -Gl2 * S30 *G3+0.073SS*G4 
l3 - GS + 460 29.92 

G14. MOLECULAR WEIGHT, DRY, lbllb-mole 

G14 =Gil * 386.9 

GIS. AVERAGE STACK GAS VELOCITY, feet/minute 

GIS =PS * G6 * 1096 

..jGI3 

G16. STACK GAS FLOW RATE, ACFM 

G16=G2 *GIS 

G17. STACK GAS FLOW RATE, SCFM 

Gl? _ Gl 6 * S30 * G3 + 0.073SS * G4 
- GS +460 29.92 

G18. STACK GAS FLOW RATE, DSCFM 

Gl8=G17 * IO~~OG7 



PARTICULATE CALC! !LATIONS 

Pl. NUMBER OF POINTS SAMPLED 

P2. DURATION OF SAMPLE, minutes 

P3. NOZZLE DIAMETER, inches 

P4. NOZZLE AREA, square feet 

3.14159 * (!f} 
P4 = 144 

P5. PITOT roBE CALffiRATION FACTOR 

P6. METER CALm RATION FACTOR 

P7. AVERAGE FTI...TER TEMPERATIJRE, degrees F 

P8. AVERAGE METER TEMPERATIJRE, degrees F 

P9. AVERAGE METER PRESSURE, inches water 

P10. METER VOLUME, ACTUAL, cubic feet 

P11. METER VOLUME, @ STP, cubic feet 

p -P10*P6 * 530 *G3+0.07355*P9 11 - P8 + 460 29.92 

P12. UQUID VOLUME OF WATER CONDENSED, mi11iliters 

P13. VAPOR VOLUME OFWATERCONDENSED, @ STP, cubic feet 

P13 = P12 * 0.0474 

P14. TOTAL GAS SAMPLED, @ STP, cubic feet 

P14=P11 +PI3 

P15. WEIGHT OF GAS SAMPLED, DRY, pounds 

P15 = P11 *Gil 



P16. WEIGHT OF GAS SAMPLED. WET. pounds 

PJ6 = PJ4 * GJ2 

PJ7. PERCENTISO~CS 

100 * 29.92 * (G5 + 460) * PJ4 
PI? 530 * (G3 +0.07355 * G4) * P2 * P4 *GIS 

CONCENTRATION CONVERSION FACTORS: 

PJ8. 50% EXCESS AIR, AFTER COLLECTOR 

P18 
GI4+I8 • 10~_7G7 

G7 
0.1826 ~ %N2 - 2.0592 * %02 + GJ4 + 18 * JOO-G7 

PJ9. 50% EXCESS AIR, BEFORE COLLECTOR 

PJ9 
GJ4 + 18 • 10~_7 G7 

G8 
0.1826 • %N2 - 2.0592 • %~ + GJ4 + 18 * IOO _ G8 

P20. MOISTURE BEFORE COLLECTOR 

G14+ 18 • 10~_7G7 
P20 

GJ4 + 18 • JO~-~g 



I . 

EMISSIONS CALCULATIONS 

El. CONCENTRATION AS PROPANE, ppm 

E2. MOLECULAR WEIGFIT OF PROPANE 

E3. CONCENTRATION OF COMPOUND, mglm3 

E< E2. * El. 
- = 24.45 . 

E4. TOTAL HYDROCARBON EMISSION RATE, lbslhr as propane 

E4. = E3. * Gl4 * 6.24E-08 * 60 



EXHAUST GAS CALCULATIONS 

G 1. STACK DIMENSIONS, inches 

G2. AREA OF STACK. square feet 

G2(ROUND) = 
3.14159. [ ¥]2 

144 

G2(REcr.) = WIDTH ;1:NGTH 

G3. BAROMETRIC PRESSURE, inches of mercury 

G4. STATIC PRESSURE IN STACK, inches of water 

GS. STACK GAS 1EMPERATIJRE. degrees F 
' ' 

G6. AVG. SQRT. VELOCITY PRESSURE OF POINTS SAMPLED 

G7. PERCENTMOISTIJRE AT1ESTLOCATION 

G7 00 • P13 
= 1 P14 

G8. PERCENT MOISTIJRE BEFORE COLLECI"OR 
G9. DRY GAS COMPOSTION, %~. %C~. %CO, %N2 

G10. PERCENT EXCESS AIRAT1ESTLOCATION 

%~-0.5*%CO 

G10= 100 * 0.264 • %N2- %~ + 0.5 *CO 

G11. DENSITY, DRY, @ STP, lbs./cu. ft. 

0.827 * %02 + 0.1137 • %C02 +(%CO+ %N2) • 0.0724 
Gll 100 

G12. DENSITY. WET, @ STP,!bs./cu.ft. 

G12 G1 • 100- G7 • G7 
= 1 100 + 0.0465 100 



Particulate Sam ling Train Calculations 

Client: 

ProJect So: 

Date: 
Source 
Test No: 

Pitot Tube CallbralJon Factor: 
Meter CalibratiOn Factor: 

Stack Length: 
Stack Wtdth: 
Stack Diameter: 
Nozzle Diameter. inches: 
Barometric Pressure. inches mercury· 

Static Pressure m Stack. Inches \\'ater: 

Duration of Sample. mtnutes 
Meter Leak Rate: 

Meter Start Volume: 
Meter Final Volume: 

Average Meter Pressure. Inches Water: 

Average Meter Temperature. degrees F: 

Average Sqn. Veloctty Pressure: 

Stack Gas Temperature. degrees F: 

Percent Carbon Dioxide: 

Percent Oxygen: 

Percent Carbon Monoxide: 

Liqu1d Volume Collected. milliliters: 

Total Weight of Paniculate. Milligrams: 

!!sample Train Calculations 

Meter Volume, Actual: 
Meter Volume, STP: 
Volume or Water Vapor Condensed: 
Total Gas Sampled: 
Percent Moisture: 
Area or Stack. Square Feet: 
Density Dr~' at STP: 
Density \Vet at STP: 
Density \Vet at Stack Cond: 
Isokinetic. % 

Molecular Weight, lbt1b-Mole 

\I velocitY and Flow Calculations 

Average Stack Gas Velocity FP~1: 
Stack Gas Flow Rate, ACFM: 
Stack Gas Velocity, SCFM: 
Stack Gas Velocity, DSCFM: 
Pounds or Gas Sampled, Dry 
Pounds or Gas Sampled, Wet 

II Particulate Calculations: 

Grains Per DSCF: 
LBS/!000 LBS GAS, ACTUAL 

LBS/1000 LBS GAS, DRY 

LBS/HR: 

SHOTBLST.XLS 

ME INTERNATIONAL 

35310 

5118/93 

Shotblast 

I 2 

0.84 0.85 

0.989 0.989 

0 0 

0 0 

45.5 45.5 

0.243 0.243 

29.91 :!9.91 

-0.1 -0.1 

60 60 

0.008 0.01 

273.923 322.593 
322.15 376.037 

2.25 2.71 

58 61 

0.7694 0.8374 

70.5 70.5 

0 0 

20.9 20.9 

0 0 

16.3 36.9 

29.96 27.34 

48.227 53.444 
49.055 54.109 

0.773 1.749 

49.828 55.858 

!.55 3.13 

11.29 11.29 

0.0746 0.0746 

0.0741 0.0737 

0.0740 0.0736 

99.18 100.65 

28.84 28.84 

2603.8 2876.3 

29401.0 32477.7 

29356.4 32428.4 
28901.2 31413.0 

3.657 4.034 

3.693 4.115 

0.0094 0.0078 

0.0179 0.0146 

0.0179 0.0146 

2.33 ~.10 
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3 
0.85 

0.989 

0 

0 

45.5 

0.243 

29.91 

-0.1 

60 

0.001 

376.343 

426.698 

2.4 
62 

0.79195 

71 

0 

20.9 

0 

7.8 

30.19 

50.355 
50.846 

0.370 

51.215 

0.7:2 
11.29 

0.0746 

0.0744 

0.0742 

98.08 

~8.84 

2709.1 

30589.5 

30514.3 

30294 0 

3.791 

3.808 

0.0092 

0.0175 

0.0175 

2.38 

Averages 

0.8 

70.7 

0 
20.9 

1.80 

2729.7 
308~2.7 
30766.4 

30202.8 

0.0088 

0.0167 

0.0167 

2.2692 



SBLSTCON.XLS 

Condensible Particulate Samolin2 Train Calculations 

Client: ME INTERNATIONAL 

ProJeCt No: 35310 

Date: 5118193 

Source Shmblast 

Test No: 2 3 Averages 

Pitm Tube Calibrauon Factor: 0.84 0.85 0.85 

Meter Calibrauon Factor: 0.989 0.989 0.989 

Stack Length: 0 0 0 

Stack Width: 0 0 0 

Stack Diameter: 45.5 45.5 45.5 

Nozzle Diameter. inches: 0.243 0.243 0.243 

Barometric Pressure. mches mercury· 29.91 29.91 29.91 

Static Pressure m Stack. Inches Water: -0.1 -0.1 -0.1 

Duration of Sample. mmutes 60 60 60 

Meter Leak Rate: 0.008 0.01 0.001 

Meter Stan Volume: 273.923 322.593 376.343 

Meter Final Volume: 322.15 376.037 426.698 

'Average Meter Pressure. Inches Water: 2.25 2.71 2.4 

Average Meter Temperature. degrees F: 58 61 62 

Average Sqn. Velocny Pressure: 0.7694 0.8374 0.79195 0.8 

Stack Gas Temperature. degrees F: 70.5 70.5 71 70.7 

Percent Carbon Dioxide: 0 0 0 0 

Percent Oxygen: 20.9 20.9 20.9 20.9 

Percent Carbon Monoxide: 0 0 0 

Liquid Volume Collected. milliliters: 16.3 36.9 7.8 

Total Weight of Paniculate. Milligrams: 0.5 0.5 0.5 

llsam~le Train Calculations 

Meter Volume, Actual: 48.227 53.444 50.355 

Meter Volume, STP: 49.055 54.109 50.846 

Volume of \Vater Vapor Condensed: 0.773 1.749 0.370 

Total Gas Sampled: 49.828 55.858 51.215 

Percent Moisture: 1.55 3.13 0.72 1.80 

Area of Stack, Square Feet: 11.29 11.29 11.29 

Density Dry at STP: 0.0746 0.0746 0.0746 

Density \Vet at STP: 0.0741 0.0737 0.0744 

Density \\' et at Stack Cond: 0.0740 0.0736 0.0742 

Isokinetic, % 99.18 100.65 98.08 

Molecular Weight, 1Mb-Mole 28.84 28.84 28.84 

llvelocitv and Flow Calculations 

Average Stack Gas Velocity FPM: 2603.8 2876.3 2709.1 2729.7 

Stack Gas Flow Rate, ACFM: 29401.0 32477.7 30589.5 30822.7 
Stack Gas Velocity, SCFM: 29356.4 32428.4 30514.3 30766.4 

Stack Gas Velocity, DSCF!\1: 28901.2 31413.0 30294.0 30202.8 
Pounds of Gas Sampled, Dry 3.657 4.034 3.791 

Pounds of Gas Sampled, Wet 3.693 4.115 3.808 

Condensible Particulate Calculations: (calculated usin the detection limit of <.5 m . all values are less than values) 

Grains Per DSCF: 
LBS/1000 LBS GAS, ACTUAL 
LBS/1000 LBS GAS, DRY 

LBS/HR: 

0.0002 
0.0003 
0.0003 

0.04 

Page 1 

0.0001 0.0002 0.0002 

0.0003 0.0003 0.0003 

0.0003 0.0003 0.0003 
0.04 0.04 0.0389 



FURBAG.XLS 

Particulate Sam ling Train Calculations 

Client: ME INTERNATIONAL 

ProJeCt No: 35310 

Date: 5/19/93 

Source Furnace Baghouse 

Test No: I 2 3 Averages 

Pitot Tube Calibrauon Factor: 0.84 0.84 0.84 

Meter Calibration Factor: 0.989 0.989 0.989 

Stack Length: 0 0 0 

Stack Width: 0 0 0 

Stack Diameter: 96 96 96 

Nozzle Diameter. inches: 0.24 0.24 0.24 

Barometnc Pressure. inches mercury: 29.74 29.74 29.74 

Static Pressure in Stack. Inches Water: -0.2 -0.2 -0.2 

Duration of Sample. minutes 60 60 60 

Meter Leak Rate: 0.003 0.015 0.001 

Meter Start Volume: 427.022 482.319 533.68 

Meter Final Volume: 481.823 533.05 588.01 

Average Meter Pressure. Inches Water: 3 2.75 3.09 

Average Meter Temperature, degrees F: 58 62.6 62.7 

Average Sqn. Velocity Pressure: 0.898 0.867 0.91 0.9 

Stack Gas Temperature. degrees F: 84.5 85 85 84.8 

Percent Carbon Dioxide: 0 0 0 0 

Percent Oxygen: 20.9 20.9 20.9 20.9 

Percent Carbon Monoxide: 0 0 0 

Liquid Volume Collected. mJlliliters: 34.1 21 6.1 

Total Weight of Paniculate, Milligrams: 7.5897 6.1937 6.7094 

llsamf!le Train Calculations 

Meter Volume, Actual: 54.801 50.731 54.33 

Meter Volume, STP: 55.529 50.921 54.569 

Volume of Water Vapor Condensed: 1.616 0.995 0.289 

Total Gas Sampled: 57.145 51.917 54.858 

Percent Moisture: 2.83 1.92 0.53 1.76 

Area of Stack. Square Feet: 50.27 50.27 50.27 

Density Dry at STP: 0.0746 0.0746 0.0746 
Density \Vet at STP: 0.0738 0.0740 0.0744 
Density Wet at Stack Cond: 0.0713 0.0715 0.0719 
Isokinetic, % 101.27 95.51 96.40 

Molecular Weight.lbllb-Mole 28.84 28.84 28.84 

llvelocitY and Flow Calculations 

Average Stack Gas Velocity FPM: 3095.5 2984.9 3124.7 3068.4 
Stack Gas Flow Rate, ACFM: 155598.9 150036.7 157064.7 154233.4 
Stack Gas Velocity, SCFM: 150471.3 144959.3 151749.4 149060.0 
Stack Gas Velocity, DSCFM: 146215.3 142180.0 150949.6 146448.3 
Pounds of Gas Sampled, Dry 4.140 3.796 4.068 
Pounds of Gas Sampled, Wet 4.215 3.843 4.082 

II Particulate Calculations: 

Grains Per DSCF: 0 0021 0.0019 0.0019 0.0020 
LBS/1000 LBS GAS, DRY 0.0040 0.0036 0.0036 0.0037 

LBS/HR: 2.64 2.29 2.45 2.4598 
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FBAGCON.XLS 

Condensible Particulate Sam lim! Train Calculations 

Client: ME INTERNATIONAL 

ProJeCt .'io: 35310 

Date: 5/19/93 

Source Furnace Baghouse 

Test !"o: I 2 3 Averages 

Pnot Tube Calibrauon Factor: 0.84 0.84 0.84 

Meter Calibratton Factor: 0.989 0.989 0.989 

Stack Length: 0 0 0 

Stack Width: 0 0 0 

Stack Dtameter: 96 96 96 

Nozzle Diameter. inches: 0.24 0.24 0.24 

Baromemc Pressure. mches mercury: 29.74 29.74 29.74 

I Static Pressure in Stack. Inches Water: -0.2 -0.2 -0.2 
' Durauon of Sample, mmutes 60 60 60 

Meter Leak Rate: 0.003 O.D!5 0.00 I 

Meter Start Volume: 427.022 482.319 533.68 

Meter Final Volume: 481.823 533.05 588.01 

Average Meter Pressure. Inches Water: 3 2.75 3.09 

Average Meter Temperature. degrees F: 58 62.6 62.7 

Average Sqrt. Velocity Pressure: 0.898 0.867 0.91 0.9 

Stack Gas Temperature. degrees F: 84.5 85 85 84.8 

Percent Carbon Dioxide: 0 0 0 0 

Percent Oxygen: 20.9 20.9 20.9 20.9 

Percent Carbon Monoxide: 0 0 0 

Liqu1d Volume Collected. milliliters: 34.1 21 6.1 

Total Weight of Particulate. Milligrams: 0.5 0.5 0.5 

llsam~le Train Calculations 

Meter Volume, Actual: 54.801 50.731 54.33 

Meter Volume, STP: ss.Sc9 50.921 54.569 

Volume of \Vater Vapor Condensed: 1.616 0.995 0.289 

Total Gas Sampled: 57.145 51.917 54.858 

Percent Moisture: 2.83 1.92 0.53 1.76 

Area of Stack, Square Feet: 50.~7 50.27 50.27 
Density Dry at STP: 0.0746 0.0746 0.0746 

Density Wet at STP: 0.0738 0.0740 0.0744 

Density Wet at Stack Cond: 0.0713 0.0715 0.0719 

lsokinetic, % IOI.c7 95.51 9640 
Molecular \Veight.lbllb-Mole 28.84 28.84 28.84 

j]velocih· and Flow Calculations 

Average Stack Gas VeloC:ity FP~1: 3095.5 2984.9 3124.7 3068.4 
Stack Gas Flow Rate, ACFM: 155598.9 150036.7 157064.7 154233.4 

Stack Gas Velocity, SCFM: 150471.3 144959 3 151749.4 149060.0 

Stack Gas Velocity, DSCFM: 146215.3 142180.0 150949.6 146448.3 
Pounds of Gas Sampled, Dry 4.140 3.796 4.068 
Pounds of Gas Sampled, Wet 4.215 3.843 4.082 

Condensible Particulate Calculations: (calculated usin the detection limit of <.5 m • all Yalues are less than \"alues) 

Grains Per DSCF: 0.0001 0.0002 0.0001 0.0001 

. ' LBS/1000 LBS GAS, DRY 0.0003 0.0003 0.0003 0.0003 

LBS/HR: 0.17 0.18 0.18 0.1804 
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OILOUCH.XLS 

MoistureNOC Sam lim.! Train Calculations 

Client: ME INTERN A Tl ON AL 

Project No: 35310 

Date: 5/!8/93 

Source Oil Quench 
Tesr ~o: I 2 3 Averages 

Pitot Tube Calibration Factor: 0.84 0.84 0.84 

Meter Calibration Factor: 1.00513 i.00513 1.00513 

Stack Leng:rh: 0 0 0 

Stack Width: 0 0 0 

Stack Diameter: 32 32 32 

Nozzle Diameter. inches: 0 0 0 

Barometric Pressure. inches mercury: 29.91 29.91 29.91 

Static Pressure in Stack. Inches Water: 0.43 0.16 0.16 

Duration of Sample. minutes 30 30 30 

Meter Leak Rate: 0 0 0 

Meter Start Volume: 777.71 777.71 777.71 

Meter Final Volume: 799.84 799.84 799.84 

Average Meter Pressure. Inches Warer: 1.77 1.77 1.77 

Average Meter Temperature. degrees F: 71.4 71.4 71.4 
Average Sqrt. V elociry Pressure: 0.5483 0.5323 0.5444 0.5 

Stack Gas Temperature. degrees F: 58 58 58 58.0 

Percent Carbon Dioxide: 0 0 0 0 

Percent Oxygen: 20.9 20.9 20.9 20.9 

Percent Carbon Monoxide: 0 0 0 
Liquid Volume Collected. milliliters: 5.5 5.5 5.5 

llsamQle Train Calculations 

Meter Volume, Actual: 22.13 22.13 22.13 
Meter Volume. STP: 22.274 22.274 22.274 

Volume of Water Vapor Condensed: 0.261 0.261 0.261 
Total Gas Sampled: 22.535 22.535 22.535 
Percent Moisture: 1.16 1.16 1.16 1.16 
Area of Stack. Square Feet: 5.59 5.59 5.59 
Density Dry at STP: 0.0746 0.0746 0.0746 
Density Wet at STP: 0.0742 0.0742 0.0742 
Density \Vet at Stack Cond: 0.0760 0.0760 0.0760 
Molecular Weigh~ lbllb-Mole 28.84 28.84 28.84 

llvelocitv and Flow Calculations 

Average Stack Gas Velocity FPM: 1831.0 1778.2 1818.6 1809.3 
Stack Gas Flow Rate, ACFM: I 0226.4 9931.2 10157.0 10104.9 
Stack Gas Velocity, SCn1: I 0470.6 1016!.8 I 0392.8 I 0341.7 
Stack Gas Velocity, DSCFM: 10349.5 10044.3 10272.6 10222.1 
Pounds of Gas Sampled, Dry 1.661 1.661 1.661 
Pounds of Gas Sampled, Wet 1.673 1.673 1.673 

livoc Calculations: 

ppm as propane 10.7000 7.8000 13.9000 
LBS!HR: 0.75 0.53 0.96. 0. 75 
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Client: vt\ tL 
Project Number: :S £, 3/ R 
Source: E\Jr r\A '{;;_{ .. • . tvs• 
Sampling Site: '\--1~ 
Test Number: <1. 'l 
Sample Type: M F ~Jo;a 

Sample Test Time Time 

Point/Port (minutes) (24 Hr.) 

lP (} ll\Lj 
I '7 -~-~ 

6l ::?.v 
3 I -,.!;;> 

1 ;0.0 

5 -IJ·'-' 
b !5.0 

7 I "-7, S'" 
( d_O.D 

1 do<-,;-
!0 ;J.S'.rJ 

11 
/ 

01/.~ 

I~ Jo. o 1)'1'1 

f ' 
~· ~~ ~0-

WW Engineering & Science, lnc'~/f 
Environmental Services L>ivisiu-n ,..;JI 

EMISSION TESTING DATA 

Pi tot Tube I. D.: CJ I CJl: , fY Barometric Pressure: c/ 9 •. )' Y 
Probe Length.: /0 g'/' s.S. Static Pressure: -o.~ 
Meter Box Number: d Pf,?\- I Estimated Moisture:.~3~%+----
Meter Y Factor: 0, '189 Nozzle Diameter:~t2=•ifi!.i?_,_':f.._<-:-;,--;:-

Date: 5-/f- f.J" Page_l_of.d._ 
Staff: R )lj !>J:'.).J!> II 
Stack Size:_,{'--"'£G_~_' ____ _ 

Meter Kj50: Initial Leak Check: ~) ~~- t' ~,- ~t' _ 1 1 '' 

Meter Factor: / • 8'! Final Leak Check: t c'< t ~ Cc lL •i '' 

Orsat Leak Check Pre:..:::_Post:_·_· 
Pitot Leak Check Pre:..JLPost: ;::/' 
Filter Number( s):-LOLL./ -"o:..:l __ _ 

Meter Pi tot Orifice Pump Meter Tem~rature Stack Probe Filter lmpinger 
Tube 

Volume t.P Ml Vacuum Inlet Outlet Temp. Temp Temp. Temp. 

'7' 17u .:1.. 
(OF) (OF) (OF) (OF) (OF) (OF) 

43£•.o;'> ic ~ ~ 1- 0 -:; ~, <;~ -;~I .,;• '.\_ '/; 7'-'J .-] ') 

4 ~-l <, ,-r 10 3 .1-- (.. ~~ c;,y '?"( 25'J .. ' 
j > 

(lh -"'.} (lh J ':) .'i" . .'>w SLt ,<j ,7 "- ,) ~. LtJ l~ 
.... ,. ) '} . '-{ ")1- 6 9.1 '1. . I -::;- ~ ")l( :ss - )i~ )'' (.,2--,y 

~?,[' )~,;- 6 ([t 1 .) ~- .4 s.- ~ t.,.l.J \('-) 1 'tu lC' L 

'-IYI. (;.·;'>~ c ., r J. I ~ uu c,C <.(~' ) -~ ,. (,•/_ 

··'ftf<_;O r, 1r 1 1 '-1 'I (uU .;·r 
. ' 

'1) y; ·; ) i (L 

'i'-IS 'll'>- t ')) -.> . ..> 
~ 

t' 2-- '){.; <) L' ) ~ ',; (,;· L :--> 
'--'L J~ 1 G1 &· ·.; 'i''' ( ,· I t I I, ,, ;- ', 

., <;L I 14'1 ' 
[-{ "-i/'1 ~(. }L! '1 I .( (,.,__; '-;(,) :j ') }Lfv l •' ' U· 

L!'}f c(~ I '-' --; I ( ,·, (; "<; '·]_,, \· ' J ~0 (," I 

y~;c; ·h!.. . ; r;/ 1,L-- ) GLI st- \7J . )3( G 'r 

/ 

j 

I 

I 
I 

Averages: ,,,,I,Jivl ~ = 5'1-if/ 1 ~t.P:' ~ qgv t.ll: 3- 0 Tm: 58' Ts: '1, ~ • ';;. 'JJ 1/J . 
c:Uheets\cmssdta.~ vcr 05125fJ2 
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WW Engineering & Science, lnc,~,/F 
Envitonmental Services Divisio-n'~/~ 

EMISSION TESTING DATA 

Pitot Tube I.D.: L / · Cl!: . t r 
Probe Length.: !DK11 .S. S. 

::t vrn•~~,CiajflO''Q Meter Box Number: tlf'EJ,- I 
Meter Y Factor: cJ. ~%. 'l 
Meter Kiso·:_ --,,-,...,------
Meter Factor:. _ _/._/.,_. -"'K.L( ____ _ 

Sample Test Time Time Meter Pitot Orifice 
Tube 

Point/Port (minutes) (24 llr.) Volume t.P t.ll 

Ill -~'-' 13 '!' lj :,·) ·)') L 

I 3~.~ I S"1- "; (7 (). > y ' I 0> 

2 35.""0 '-1 <;•) ')" ~ ·:.;. 0 (.· )l_ 

:l . '??. s-· '·ltr I vL·u {! ~' J I 
lj ~0 lf~j '!';!( I• ~~ ,g 
c v.,;. 5 'lu~- I~'-' (I :,·L. I ·; 

& .;/§. 0 tru ; G 11· (i ( l . I > 2 0 
7 t/') -'7 l{(·'f ]7c (i (. .. L ? z:,· 
K' 5"(). () <n/. ~Is· [ . '/ ~- ·_:;;; ., 
q 5;2.~ 1.,7) _l-,r. t? It· 3 .;. 
!6 55:0 147L- \/1 ~/I t/ u 

II !) 7. t;'" 1'1-J'I L' I ' I I '/0 
!d. (pO 1:'>):/ '-1 II ,\ 1 l 1. I '-1 c.l 

-

Barometric Pressure: c-29. 2 <( 
Static Pressure: -Q. OL 
Estimated Moisture:__:3~".c.~.Jllll,---­
Nozzle Diameter: t2. ~ iJ 

Date: S-/7'-JiPage :J ofA 
Staff: 1?/l P, I G H 
Stack Size: Z'tz " 
Or sat Leak Check Pre: -Post:­
Pitot Leak Check Pre: "/Post: c./· Initial Leak Check: '~l.··- ·h Jc~~t:= I 

Final Leak Check: ,.,,...,. I" 1 '· b I 

Pump Meter Temperature 

Vacuum Inlet Outlet 

(OF) (OF) 

-~ 5l· ':>f 

3 (,}- s-L, 
:; 5;"? "L• 
3 Gc• ')1., 

_-:( ( ,7 I -~-(., 

·:z; (.oL S"L 

3 ( '' ?. ". L j 

") !: .:S <:..'7. 
(,c /, ~, ., 7-

~' (;// \I 
"") (.t{ .,~ 

1 l; 'I ::,-) 

Filter Numher(s): Q/rt:> /. 

Stack Probe Filter hnpinger 

Temp. Temp Temp. Temp. 

(OF} (OF) (OF) (OF) 
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Client: y!] (;(:( 
Project Number: 3 fi"3'/U 
Source: fvr >1 J$<> ~ Hoob~ 
Sampling Site: o u + {;{ 
Test N umber:---:c·:=':R_"o-~~­
Sample Type: tn!J Q/oOl.._ 

Sample Test Time Time 

Poini/Port (minutes) (24 Hr.) 

0 o!'li:i 
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(, (5.0 
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3S-O 

h. 51 
cw.'o 

~-

Volu 
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WW Engineering & Science, lnc'll/f 
Environ menial Services Divi!lion '\...;/f 

EMISSION TESTING DATA 

Pilot Tube 1.0.: 1/ C : >,-, 
Probe Length.: /0~11 ~- '5. 
Meier Box Number: l/f£Y, - I 
Meter Y Factor: ·~ "'• cz; ; --''--'-"-----

Meier Kiso:---,-...,..,,------
Meler Factor: _ _,__,'ilccl _____ _ 

Meier Pilot Orifice 
Tube 

Volume .1P .1H 

lJ ~ ,·:_">( 'i 
C.<.· I .J'--r 
t I "l G,... .-.. .., 

r'/,?f'/1 ') 7 :;1, 1: :;-
il'/(, '/J- '/~;.!? .Q,tr 
(jr) t/•' 
I I ' ' . _; J_)-t'· I ( 'l .- ' / 

1-J'j!.f. c;; ,-;J< -~ ./[' 
~!·; (; 'I~ I G' ( 7'--/7 
1 I l , 'I 

'-f I '~ ., L <) L/ ~f{~D 
<c I , '-1 '/ '· I -, '1 
,.)-( ) -;/ 

) ' . I ~ "1, (; £, 

;·c .. . .. lL ' 1 '• : ) . ,•\ (__ ) 

(-){_ ~ ' Ll c • 'f.. y, n'?{ 
., . " . 

- -

f!v·'( '.LJ.i>:... H 7 

Baromelric Pressure: ,;7 Z ? </ 
Sialic Pressure:. __ -->.(:...·-:;;-',..,.--­
Eslimalcd Moisture: 3 "1'0 

Date:S·/7'-t..l Page_Lor_L 
s~arr: sd ,c ,, \1 ( 

Slack Size: 9 b '/) ---"'-'<------
Nozzle Diameter: i, ; -, • -, 
Initial Leak Check: ,-, c ,·,·-J(ti, i;''' 

Orsal Leak Check Pre:_Post: 
Pi tot Leak Check Pre: __ Post: 

Final Leak Check: l~4 , c (~ .-, '/ Filler Numbcr(s): 0/ o o 

Pump Meter Temperature Slack Probe Filter lmpinger I 

Vacuum Inlet Outlet Temp . Temp Temp. Temp. 

(OF) (OF) (OF) (OF) (OF) (OF) 

i.v _·:.;-}-- <,-). <;<LJ 
. ) . ' 

Y:i :_;.,. j ) 

{,-.? !t• I - ,1-J 7 ~-, • > . 'Z~ '' ·) 
:_.., ( 

/ 7 ~ ' :)-r ') ' 
'/, ( /{ ' ) (r; ') ~ 

~- -') } -) / 

!J {_:- </ ...-7,y . ' .., 
>'5 ) ?Cit; J) 'l 

(_,- &.· <--, .<f 0' "' ) 
,/..(<(~ r, .··· 

. "> 

fc {-c. 
/ ·-) ;)- t g') ;·~-/ 5'>-

({ {< /" j '")-'! ;i) '') } -'.....,, -)(I ,l ) (_ .. 

'"" L· {t i--_,'/ ~) l ') ( -
/ .,/, t; ) )' J) 

7 t<U J ; <i ·~ z, /.._,, '--) I - r . ) ) 

-, C· ' , t..~c .ff' . ')<:./1 .(. 
' ) 

I (r ,.-; (r· t " ( .,~ • '·( J . -~ ( c, ! 

- :s 
::e. 

\ c,., 



Client: v1t C :[ 

·~ 

Sample Test Time Time 

Point/Port (minutes) (24 Hr.) 

A --.r• C 
. \ ;:__/. lq'!l( 

I 5~ . .5 
~ 36.0 
3 n.r::. 

_1 @.o 

5 _tf J. 6' 
Q-; t/6.0 
7 '17. £ 
~ 5o.o ., 6()·5 

IO 1;5.0 

Jl Sf.~ 

IJ. (i;8 .o 15\:J 

. -

c:\.<.hccls\cmssd!as ver 05125/n 

WW Engineering & Science, lnc,l/f 
Environmental Services Divisio-n "\'-J/1 

EMISSION TESTING DATA 

Pilot Tube I. D.: q 1 
· Cp: v fl t./ 

ProbeLengtb.: JcB 1
' s.s. 

Meter Box Number: r! P~)<- r 
Meter Y Factor:.,Occ•LCqLS'._'j-'----­
Mclcr Kj50:_--;-;:;;r-----
Meter Factor:_.LI!.' .11.!(.!.) _____ _ 

Meter Pilot Orifice 
Tube 

Volume D.P D.H 

r 1 ~C )L s . 
£;!(, ) 7 . L ·. I /.I c· 
i.:). ') i/ . ) . . ) tlf ., I," 

'-X' ) 

t;j t_ /, Iff .-~I 
• '7 )./(' 

')/G- )I 
' 

t..;{ /, )rf 

~--~~~I c I - .. ) 
1 ·{),_ .. L "/ ) 

,::; .J2(,tc . '5 "l i L ./ 

S:11 -~~ .b) J. ]0 
:s.J ~u.r .i?"/ \JO 

, I '3, K'i' 
. ')~ ,., 'i '; _....... \ ) ,o ) ,7 0 

?)( oo I \ 1. ~0 
':53),0? ,Q 1l7 

h -- -

flvQ.:tle~ .7~,..1 

Barometric Pressure: ;;2 ? · 7 'f 
Static Pressur~: - 0. :J 
Estimated Moisture:~3"'-"L-'Yo<L,----­
Nozzle Diameter: 0 , 01 4- 0 

Date: !:i'>/f-9-" Pages3:_or ,:Z 
starr: Btl) 6#J t1K 
Stack Size: 9k P 
Orsat Leak Check Pre:_Post: 

Initial Leak Check:· C, c'f :·,(, · / 11 

Final Leak Check: (2. olf rpk:P 
Pitot Leak Check Prc: __ Post:_ 
Filter Number( s ):.J<t2'-'/'-'0LJDLL-__ _ 

Pump Meter Temperature Stack Probe Filter hnpingcr 1 

Vacuum Inlet Outlet Temp. Terr·p Temp. Temp. 

(OF) (OF) (OF) (OF) (OF) (oF) 

-~ 0"( •-, ?-)<I f!l' Scie -;i_- r 
, l I /.J 'I 

~; (l} - ~~·;___ g~ Y_S <( t) } 

1) '-[_ ~- J' ) _L~/ I _j;.'l L/ <~ ,.)<JJ . . 

~ {; 7 /I ·-) ;"5),f' !S" l SJ 
<;- i.:-7 hi kY .}.::; l )-; 
-::;-- 1--R 1.- . L Ail :]')-..::_., S2 
> A·Y , \ L. ~~ .71-..:..::. 'l{ 

t£, (,., f1 &;;. %0 ,;?5') t:J( 

u -&I !o ;J '3 !.; ;75} 57 
/,.-, !C' '? (,) ?(,., 77. ,?'<( ~-4-

I 07 t.d 5{..-z.. ").stj <-; (;, 
7 lr rt (!' .:;;( )((o L::;;J ?<-( .?(. 

. - " :s 
:;,____ 

'-J'> c;' 



WW Engineering & Science, lnc'll/f 
Environmental SuviceJ DiviJio.n '~~~ 

EMISSION TESTING DATA 

Client !(7 E:£ Pitot Tube I.D.: q / CP: , ~£/ 
Project Number:3 Probe Length.:~ S. 5 . 
Source:Fv•A"'"" Q SP Meter Box Number: !PcJ<'- I 
Sampling Site: Meter Y Factor: (f,_?($9 
Test Number: Meter Kiso:·-----:;;-,----
Sample Type: Iff 2- ,J Qq., Meter Factor: /. (/ 

Sample Test Time Time Meter Pi tot Orifice 
Tube 

Point/Port (minutes) (24 Hr.) Volume t.P Ml 

~ ()' i.J ,-:~,,.. 5 J{_(,8 
_1 ~-5" !!)''[ f ) ), 0 ](J5 - .• :> 

~ 5.0 .::;- ')5 . .1-5 f.(~' ]_f-.5 

J 75" s 11- )b '1o 3rb 
'I /0.0 5"'73 S'-j -?L' ~-Yo 
5 t;J.ti" .5'0-b 1 -2S ':) .8:_5 
(p /S.6 ")'-/7 .11 ,b1 .1SD 
.. "2. 17.5' s 'i''l 'OJ .70 :1,¢3 

f .20.() S'SJ. £6 xs 'J,J._j 

? Ci-.:2- 5' s.JJ--'>.L 1.10 '-too 
!fJ ~; 0 

5 _'), . .i ~ /.o 1? 
II a-7.-:J 5 (._o. 3 I /,D \X 

J.rl 30.f) f;;rP ~bh~$" 1.0 Jx 

.. 

Barometric Pressure: c29 • } 1 
Static Pressure: 0. ~ 
Estimated Moisture: 3 ~ Stack Size:_-,--"~"'-----
Nozzle Diameter: 0,,2 <f Orsat Leak Check Pre: -·Post -
Initial Leak Check: d C• f C:: /d,' Pi tot Leak Check Pre: -Post: · 
Final Leak Check: ,£)- Q 0 I£!> '1 ' Filter Numher(s): 0 /0~ 

Pump Meter Temperature Stack Probe Filter hnpingcr 

Vacuum Inlet Outlet Temp. Temp Temp. Temp. 

(OF) (OF) (OF) (OF) (OF) (OF) 

3 ') cJ 58' 85 .~z:·.c-fc_ 1.'1 7 S3 
3 63 :56' f?S ~,.~ :)_ 'I 1 S'f 

3 [_;,'-/ 58' ?.5 (1L-'~_, .7'jj s· ':' 
<, .6"~ _)S" ,?)' .. 

.~) (::... ') y.j _j":t.,. 

3 ~ !I~ ~.) sL·L .}'-t'/ ~'I 

3 hS ~ f?'5 'i(Zl,:-,6 :1Jb ~--y 

]> 65 5'6" g':f ~fk. ::> -.;<1' S'i 
3 t,S _:..(( ~ ff'df_ .))' Sf 
~ r.-t \\( (('{ m"'c 15_) ,"$"/ 
1 6'7 _:s-k' ;r-; ??Dt .25'S' _)] 

) {,7 .'5''7 rs:.s .n;. ?.fl:L '>7 

Lf .(;;) i.o 8'1 !!til.. '1_·D Sl' 

. 

Averages: I 1- I rt? -cd _3 
t.<C UrY\~ I - _.,. ..ft.P: , q I t.ll: 3, (l!9 Tm: (( CJ._ I 

Ts: ~ }J f}{ 

/ 
c:\<iheets\&!mssdtas wr 05125/92 

JJV/2: ld;: 'U'i 

b 
nt.z 
;,-:_]] 

-.2 q 

-.!:. 

3?: 
<.. 

c.:_, 



' 
WW Engineering & Science, inc,~,/f 

Environmental Services Divisio-n '\Of 

EMISSION TESTING DATA 

Pitot Tube J.D.: f 1 
Cp: , J''/ 

Project Number: Probe Length.: I 0!! '' :S. 5.. 
Source: uJ- o. q Meter Box Number: _tf_r.;z k ~ I 
Sampling Site: Ou Meter Y Factor: Q, ITS9 

Barometric Pressure: ,;;) 9. 7 '/ 
Static Pressure: - C2, :;1._ 

Estimated Moisture: .3 o/ ~ 
Nozzle Diameter: t9, .;? 

Date:£·/1- fl.P_aj,e Dl. of~ 
Staff: f_/l Glf;Jl( 
Stack Size: f to 1'/ 

Orsat Leak Check Pre:_Post: 
Test Number: Meter Kiso=--.,---;;-.-------
Sample Type: 1115 ~ r:Joa:- Meter Factor:._ .... I..:,·,,J!.Y..L./ ____ _ 

Initial Leak Check: ClQ?i?: '-/' 
Final Leak Check: {) QQ I f' '( ~-

Pi tot Leak Check Pre:_Post: 
Filter Number(s): tQ /OCA 

Sample I Test Time I Time I Meter 

Point!Pon I (minutes) I (24 Hr.) I Volume 

B f( I ls:oe I Stx.U 
I 3J.§ 'SbLf· 'ty 
;2 3_50 5bb 18' 
.3 _3_2_.2_ S:~.i! 
l/ fp.o S"Jb-(fr 
5 '/.),§ 52-t 17 
(, t/5.0 .5/"U,/' 
2 ij;,s- S' )t, .'/. 
! So.o ~76.DI 
? 5;?.~ ~55 

/6 !55."() SF??<i 
If 57.5' '::> ff1!~' -

/d.. L&n_.v s: >~ 5%_.K_!JI 

Averages: U 0 \u •>~':: 1F := ;?<f. J 

c:~hed!>\cnmJtu vcr 05125192 

Pi tot 
Tube 
llP 

,bO 
.61 
,bV 
.53 
..2?-
.bL 
.bO 

!(:9 

.ca( 
(.[ff 

/.05 
(. I 

v6P: ,cu 

Orifice I Pump 

llH I Vacuum 

2J. :?-
2.5 'l.. 

1JK' :.L 
1.10 .:1 
;J_oo :l.... 

1.'10 2 
.2 . .).0 J.. 

:'"-\ J "I ':1 
~') ~ 
1D _3 
3J '7 
!.-f. I 'i 

t.H: .5. ol' 

t1 vc::LJ r-=- .n'1 

Meter Temperature 

Inlet I Outlet 

(OF} (OF} 

b'l ~;) 

b~ 60 
b2 _E_O 

t-rr_ /;o 

bts" bD 
b~ _bL 
67 w 
b? (;0 

M_ '-1 
b? (;,J 

/.,(} bl 
(.{[ 6j 

Tm: u 2·) 

Stack 

Temp. 

(OF} 

tr-5 
?5::_ 

.. n:> 
r-'1 
8'Y 
8') 

f?S 
;rs 
~5 
g>s 
8"-Y 
t"'b 

Probe I Filler I hnpinger 

Temp I Temp. I Temp. 

(OF} (OF} (0 F) 

g'7%.1 :iS".J IS-'-
~~~~ Is-(., 
lffi~ I J.JD I s~ 
a£>1< w<LI s_s 
.~I :2SJ... I S(.. 

ao '2'-t> I lSO .$:._)' 

87Z. .:J.SlL sc 
&V7r- -:1S! 55 
aco~ JS_._ _2_b 

rot, 250 j'f, 

oo;s -15 ..._ 1 s~ 

.JQz J5'.1 I 5b 

Ts: $'~~ 

./J r/1 • 

I 

~ 
~' I.Jo. '-'-~ 
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JUN-24-93 THU 10:10 634685 FAX NO. 12186253433 P. 02 
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I· 

JUN 24 '93 08'12 
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Sloe 

Start 

Average: 

SloQ 

Start 

Averaae: 

Stop 

Start 

Average: 

Sto~ 

Start 

AveraQe: 

Stop 

Start 

Av8r(aae: 

--- -

WW ENGINEERING & SCIENCE 
METE~ POST TEST CALISAATION 

·Date: i2-Jun-93 C:ilibraUon Meter 1.0.: REF Yda.: 1.0054 

Meter Sox lder.llflcatlon: apex 1 Callbratorslnltiala: BLB 

Tern erature 
Orifice Calibration Meter Box CallbraUon Meter Bex Calibration 

Reading Meter Meter Mater Meter Meter Time 
( H) Gas Volume Gaa Volume Average Average Preuuro (0) 

in H20 (Vds) (Vd) (tdl) (td) ( p) min 
If.! If.! F F In H20 

0.5 618.452 237.738 74 67.5 -<1.2 

0.5 612.254 231.449 74 69 -<1.2 15 

0.5 6.198 6.3 74 68.25 -<1.2 

1.0 624.071 243.405 74 69 -<1.2 

1. 0 618.452 237.738 74 71 -<1.2 10 

1.0 5.619 5.67 74 70 -<1.2 

2.0 631.741 251.133 74 74 -<1.2 

20 624.071 243.405 74 70.5 -<1.2 10 

2.0 7.67 7.73' 74 72.25 -<1.2 

3.0 641.126 260.58 73 77 -<1.2 

3.0 031.741 251.133 74 73 -<1.2 10 

3.0 9.385 9.4 73.5 75 -<1.2 

5.0 653.276 272.786 73 79 -<1.2 

5.0 641.126 260.58 73 76 -<1.2 10' 

5.0 12.15 12.21 73 77.5 -<1.2 

. Average: 

-- - --

Barometric: 30.05 

Approved By: _____ _ 

Orflce Meter Box 
Pressure Meter 

Dlt1erentlal Coerticlent 
( H@) (Yd) 

1.66427 0.97899 

1. 79837 0.98700 

1.93159 0.98974 

1.93103 0.99431 

1.92630 0.99704 

• 1.85031 0.98942 

Klso= 

----· 

Kd 

0.13933 

0.13398 

0.12932 

0.12926 

0.12968 

0.13232 

1565.054 

;..::; _-,. 
2 

\.......n, (;:, 

---"-

l 
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APPENDIX  F

SOURCE  TEST  PARTICULATE  MATTER  DATA

 FOR  ELECTRIC  ARC  FURNACE  BAGHOUSES
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F.1  INTRODUCTION

This appendix presents the individual sampling run data for the source tests available to

characterize the control performance for baghouses applied to EAF (Chapter 4).  Summary test

data are given in Table F-1 along with information on furnace melting rates and capacities and a

description of the control systems and the processes they serve.

The data in Table F-1 represent a range of furnace sizes and types of baghouses.  The

design furnace melting rates range from 2.5 to 15 tons per hour, and ventilation rates range from

31,000 to 225,000 acfm.  The baghouses include both negative and positive pressure operating

modes and employ both shaker and pulse jet cleaning systems.  Some were installed about 30

years ago, and some are relatively new (rebuilt).  The design air-to-cloth ratios cover a range of

2.3 to 5.7 ft/min.  No information is available on the ages of the bags in service when the tests

were conducted.

The reported results were checked to ensure the weights of PM from the filter and the

probe catch were above detection limits.  When the reported catch was less than 3 mg, a

detection limit value of 3 mg and the sample volume were used to estimate the detection limit in

gr/dscf.  Values calculated in this manner are reported as “less than” (<).
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TABLE F-1.  PM TEST RESULTS FOR BAGHOUSES SERVING EAF

Foundry IN-7 (tested December 1997)

Run PM
loading
(gr/dscf)

PM mass
flow rate

(lb/hr)

Flow rate
(dscfm)

Flow rate
(acfm)

Temp,
(ºF)

Air-to-cloth
ratio

(ft/min)

Melt rate
(tph)

Baghouse design and service data

1 0.0006 0.15 29,200 3.7 Negative pressure; shaker cleaning.
Fabric:  Dacron/cotton.
Design gas flow rate:  31,200 acfm.
Design operating temperature:  100 ºF.
Design air-to-cloth ratio:  2.51 ft/min.
Rebuilt 1985.
Serves one EAF, 3.6 tons/hr design melt rate.

2 0.0004 0.11 32,100 3.7

3 0.0005 0.13 30,300 3.1

Average 0.0005 0.13 30,500 3.5

Foundry IA-09 (tested August 1996)

Run PM
loading
(gr/dscf)

PM mass
flow rate

(lb/hr)

Flow rate
(dscfm)

Flow rate
(acfm)

Temp,
(ºF)

Air-to-cloth
ratio

(ft/min)

Melt rate
(tph)

Baghouse design and service data

1 0.00083 0.62 85,099 87,520 127 2.4 5.65 Positive pressure; shaker cleaning.
Fabric:  10.5 oz. polyester.
Design gas flow rate:  85,000 acfm
Design operating temperature:  90 ºF.
Design air-to-cloth ratio:  2.36 ft/min.
Installed 1974.
Serves two EAFs, 6.0 tons/hr design melt rate
each, one holding furnace with 61 tons capacity,
and one holding furnace with 40 tons capacity.

2 0.00063 0.47 85,200 87,030 129 2.4

3 0.00041 0.29 79,414 81,406 126 2.3

Average 0.00062 0.46 83,238 85,319 127 2.4
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Foundry IA-09 (tested July 2002)

Run PM
loading
(gr/dscf)

PM mass
flow rate

(lb/hr)

Flow rate
(dscfm)

Flow rate
(acfm)

Temp,
(ºF)

Air-to-cloth
ratio

(ft/min)

Melt rate
(tph)

Baghouse design and service data

1 0.0007 0.51 85,927 93,624 127 2.6 5.65 Positive pressure; shaker cleaning.
Fabric:  10.5 oz. polyester.
Design gas flow rate:  85,000 acfm
Design operating temperature:  90 ºF.
Design air-to-cloth ratio:  2.36 ft/min.
Installed 1974.
Serves two EAFs, 6.0 tons/hr design melt rate
each, one holding furnace with 61 tons capacity,
and one holding furnace with 40 tons capacity.

2 0.0007 0.50 83,992 89,854 117 2.5

3 0.0006 0.42 80,727 86,978 121 2.4

Average 0.00067 0.48 83,549 90,152 122 2.5

Foundry IA-09  (tested May 1995)

Run PM
loading,
gr/dscf

PM mass
flow rate,

lb/hr

Flow rate,
dscfm

Flow rate,
acfm

Temp,
ºF

Air-to-cloth
ratio,
ft/min

Melt rate
(tph)

Baghouse design and service data

1 0.0013 1.0 87,520 --- Positive pressure; shaker cleaning.
Fabric:  10.5 oz. polyester.
Design gas flow rate:  85,000 acfm
Design operating temperature:  90 ºF.
Design air-to-cloth ratio:  2.36 ft/min.
Installed 1974.
Serves two EAFs, 6.0 tons/hr design melt rate
each, one holding furnace with 61 tons capacity,
and one holding furnace with 40 tons capacity.

2 0.001 0.63 87,030 ---

3 0.00072 0.50 81,406 ---

Average 0.0010 0.71 85,319 5.65 total
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Foundry TX-19 (January 1995)

Run PM
loading,
gr/dscf

PM mass
flow rate,

lb/hr

Flow rate,
dscfm

Flow rate,
acfm

Temp,
ºF

Air-to-cloth
ratio,
ft/min

Melt rate
(tph)

Baghouse design and service data

1 0.0030 1.18 46,100 51,000 114 2.34 Negative pressure; shaker cleaning.
Fabric:  10.5 oz. seamless polyester.
Design gas flow rate:  50,000 acfm.
Design operating temperature:  250 ºF.
Design air-to-cloth ratio:  2.30 ft/min.
Serves two EAFs, 5 tons/hr design melt rate
each.

2 <0.0013 <0.5 47,700 52,500 114 2.41

3 <0.0013 <0.5 46,700 51,600 118 2.37

Average <0.002 <0.7 46,800 51,700 115 2.37

Foundry AL-11 (tested September 1995)

Run PM
loading,
gr/dscf

PM mass
flow rate,

lb/hr

Flow rate,
dscfm

Flow rate,
acfm

Temp,
ºF

Air-to-cloth
ratio,
ft/min

Melt rate
(tph)

Baghouse design and service data

1 0.0019 1.77 109,000 122,000 121 3.05 9.1, 9.4 Negative pressure; pulse jet cleaning.
Fabric:  18 oz. polyester dual density felt.
Design gas flow rate:  140,000 acfm.
Design operating temperature:  200 ºF.
Design air-to-cloth ratio:  3.50 ft/min.
Rebuilt 1995.
Serves two EAFS, 9.25 tons/hr design melt rate
each.

2 0.0017 1.58 108,000 123,000 130 3.08 9.4, 9.5

3 0.0009 0.87 113,000 127,000 126 3.18 9.1, 9.5

Average 0.0015 1.41 110,000 124,000 126 3.10 9.2, 9.5
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Foundry MN-3 (tested May 1993)

Run PM
loading,
gr/dscf

PM mass
flow rate,

lb/hr

Flow rate,
dscfm

Flow rate,
acfm

Temp,
ºF

Air-to-cloth
ratio,
ft/min

Melt rate
(tph)

Baghouse design and service data

1 0.0021 2.64 146,200 155,600 84 2.27 4.8, 3.9 Negative pressure; shaker cleaning.
Fabric:  polyester.
Design gas flow rate:  180,000 acfm
Design operating temperature: 100°F
Design air-to-cloth ratio: 2.4 ft/min
Installed 1980.
Serves two EAFs, 4.3 tons/hr design melt rate
each.

2 0.0019 2.29 142,200 150,000 85 2.19 4.8, 4.4

3 0.0019 2.45 151,000 157,100 85 2.30 6.3, 4.4

Average 0.0020 2.46 146,500 154,200 85 2.25 5.3, 4.2

Foundry MI-09 (tested October 1996)

Run PM
loading
(gr/dscf)

PM mass
flow rate

(lb/hr)

Flow rate
(dscfm)

Flow rate
(acfm)

Temp,
(ºF)

Air-to-cloth
ratio

(ft/min)

Melt rate
(tph)

Baghouse design and service data

1 0.0044 1.03 26,702 31,467 144 12 Positive pressure; shaker cleaning.
Fabric:  Polyester.
Design gas flow rate: 200,000 acfm.
Design operating temperature:  170 ºF.
Design air-to-cloth ratio:  2.33 ft/min.
Built 1987.
Serves three EAF, 15 tons/hr design melt rate.

2 0.0030 0.69 26,365 31,868 159

3 0.0017 0.39 26,716 31,447 143

4 0.0015 0.35 26,544 31,654 151

Average 0.0027 0.62 26,582 31,609 149
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Foundry OH-1 (tested March 1994)

Run PM
loading,
gr/dscf

PM mass
flow rate,

lb/hr

Flow rate,
dscfm

Flow rate,
acfm

Temp,
ºF

Air-to-cloth
ratio,
ft/min

Melt rate
(tph)

Baghouse design and service data

1 0.0025 4.45 208,000 234,000 96 Design gas flow rate:  225,000 acfm.
Design operating temperature:  150 ºF.
Design air-to-cloth ratio:
Serves three EAFs, 13 tons/hr design melt rate
each.

2 0.0030 5.26 205,000 230,000 103

3 0.0025 4.42 206,000 230,000 102

Average 0.0027 4.71 206,000 231,000 100

Foundry OH-1 (tested May 1997)

Run PM
loading,
gr/dscf

PM mass
flow rate,

lb/hr

Flow rate,
dscfm

Flow rate,
acfm

Temp,
ºF

Air-to-cloth
ratio,
ft/min

Melt rate
(tph)

Baghouse design and service data

1 0.0063

2 0.0076

3 0.0059

Average 0.0066
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Foundry WI-45 (tested September 1990)

Run PM
loading,
gr/dscf

PM mass
flow rate,

lb/hr

Flow rate,
dscfm

Flow rate,
acfm

Temp,
ºF

Air-to-cloth
ratio,
ft/min

Melt rate
(tph)

Baghouse design and service data

1 0.0033 1.97 33,550 2.07 Positive pressure; shaker cleaning.
Fabric:  polyester/cotton.
Design gas flow rate: 35,000
Design operating temperature:  125 ºF.
Design air-to-cloth ratio: 5.7  ft/min.
Installed 1979.
Serves one EAF, 2.5 tons/hr design melt rate
and sand mulling.

2 0.0025 1.45 33,800 2.16

3 0.0035 1.77 33,667 2.46

Average 0.0031 1.73 33,700 2.23

Foundry IA-17 (tested January 1995)

Run PM
loading,
gr/dscf

PM mass
flow rate,

lb/hr

Flow rate,
dscfm

Flow rate,
acfm

Temp,
ºF

Air-to-cloth
ratio,
ft/min

Melt rate
(tph)

Baghouse design and service data

1 0.0069 5.35 82,000 8.3, 11.6 Negative pressure; shaker cleaning.
Fabric:  woven Dacron.
Design gas flow rate:  120,383.
Design operating temperature:  182 ºF.
Design air-to-cloth ratio:  2.59 ft/min.
Installed 1972.
Serves two EAFs, 12 tons/hr design melt rate
each.

2 0.0029 2.55 92,100 9.6, 14.1

3 0.0035 2.68 85,200

Average 0.0044 3.53 86,400
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Foundry PA-11 (tested November 1994)

Run PM
loading,
gr/dscf

PM mass
flow rate,

lb/hr

Flow rate,
dscfm

Flow rate,
acfm

Temp,
ºF

Air-to-cloth
ratio,
ft/min

Melt rate
(tph)

Baghouse design and service data

1 0.0058 4.9 99,000 15.1 Negative pressure; shaker cleaning.
Fabric:  polyester.
Design gas flow rate: 120,000.
Design operating temperature:  130 ºF.
Design air-to-cloth ratio:  3.2 ft/min.
Installed 1977.
Serves one EAF, 15 tons/hr design melt rate.

2 0.0080 6.3 92,000 15.1

3 0.0103 7.6 86,000 8.2

Average 0.0080 6.3 92,000 12.8



APPENDIX  G

SOURCE  TEST  PARTICULATE MATTER  DATA

FOR  POURING, COOLING AND SHAKEOUT
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