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REPORT OF 
PARTICUL4TE&E%DISO. EMISSIONS TESTS 

FOR- 
REFINED METALS CORPORATION 

Memphis, Tennessee 
July 26,26. and 29, 1991 

Performed By: 
Enuimnmental Monitoring Laboratories 

Ridgeland, Mississippi 
1601-8563092) 



P.O. Box 655 * 224-B aVy 51 Rorrh 
Ridgeland, Il les ies ippl  39158 

(6011856-3092- 

September 9, 1991 

Subject: Refmed Metals Corporation 
Memphis, Tennessee 

On July 25, 26, and 29, 1991, Environmental Monitoring Laboratories 
conducted air emissions testa for Refined Metals' secondary lead smelter in 
Memphis, Tennessee. The tests were performed to quantify particulate, lead 
and SO, emissions from the refiery sanitary baghouse and the blast furnace 
baghouse in accordance with requirements of the Memphis-Shelby County 
Health Department. One test of the blast furnace emissions was made under 
normal operation and another test was made during an accelerated mode. 

The following table shows measured emission rates in pounds per hour. 
Pb so2 

Blast Furnace Baghouse (normal) ............. 0.50 0.10 105 

PM 
Refinery Sanitary Baghouae ................ 0.15 0.03 3.61 

Blast Furnace Baghouse (accelerated) ....... 0.56 0.00 662 

The testing project was coordinated by Mr. Bill Freudiger, Vice President of 
Refined Metals Corporation. Mr. Efe Agho of the Memphis-Shelby County 
Health Department waa present to witness the testing. Danny Russell of 
Environmental Monitoring Laboratories was responsible for the collection and 
analysis of all but the lead samples. Following their use for determining 
particulate sample weight, the lead samples were shipped to E.F. Williams and 
Associatea in Memphis for analysis. 

Following is a report of the test. 



REPORT OF PARTIcuLATEILEAD/SO, EMISSIONS TESTING 
FOR REFINED METALS CORPORATION 
MEMPHIS, TENNESSEE 
JULY 25,26, AND 29, 1991 

1.0 Test Results 
2.0 Source Description 
3.0 Test Procedures 
4.0 Data Reduction 
5.0 Nomenclature 
6.0 Calibration 
7.0 Appendices: 

a. Sampling and Analytical Data 
b. Calibration Data 
c. Lead Analysis Report 
d. Blast Furnace Production Record 

REPORT CERTIFICATION 

I certi@ that I have examined the information submitted herein, and 
based upon my inquiries of those directly responsible for obtaining the 
data or upon my direct acquisition of the data, I believe the submitted 
information is true, accurate and complete. 

Daniel G. Russell 
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Run. No. ......................... 
Date ............................. 
Time start 
Time end ......................... 
PARTICULATE EMISSIONS #/hr. 

PARTICULATE EMISSIONS gr/dscf 

LEAD EMISSIONS #/hr. 

SO2 EMISSIONS #/hr. 

....................... 

1.0 Test Results: The following tables present the measured flow parameters and test results for three 
separate particulate, lead, and SO, emissions samples for the refinery sanitary baghouse and twice for the 
blast furnace baghouse Refined Metals Corporation in Memphis, Tennessee on July 25,26, and 29,1991. 

1 2 3 avg. 
07-25-91 07-25-91 07-25-91 ------ ------ 1112 1247 1449 

1220 1407 1608 ------ 
0.08 0.18 0.19 0.15 

.0002 .0005 .0006 .0004 

0.04 0.02 0.03 0.03 

3.34 3.59 3.91 3.61 

VELOCITY 

STACK TEMPERATURE 

MOISTURg 

SAMPLE PATE 

SO2 EMISSIONS I ppm I 7.5 I 8.4 I 9.8 I 8.5 

ft . /sec. 44.6 42.7 40.1 42.4 

degrees F 119 116 117 118 

% 2.83 2.51 2.70 2.68 

%isokinetic 100 98 99 99 

VOLUMETRIC FLOWRATE I acfm I 50755 I 48594 I 45626 I 48325 

VOLUMETRIC FLOWRATE 1 dscfm 1 44601 I 43008 I 40234 I 42614 11 

I 
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1 . 2  B l a s t  furnace baghouse - normal mode 

............................. ....................... e 
e s ta r t  

..... 
-. 

SO2 EMISSIONS 

1 . 3  B l a s t  furnace baghouse - accelerated mode 

PPm 1539 1420 1075 1345 

R u n .  NO. ......................... 1 2 3 avg . II D a t e  ............................. I 07-29-91 I 07-29-91 I 07-29-91 I ------ 

VOLUHETRIC FLOWRATE I acfm 

------ T i m e  s ta r t  ....................... 1117 1243 1415 
Time end ......................... I 1227 I 1357 I 1522 I ------ 

57384 I 60781 I 58165 I 58771 

llPARTICULATE EMISSIONS 1 #/hr .  I 0.37 I 0 . 7 0  I 0.62  I 0 . 5 6  

VOLUMETRIC FLOWRATE 

IIPARTICULATE EMISSIONS I qr/dscf I .0009 I .0016 I .0015 I .0013 

dscfm 48365 50973 48822 49387 

IILEAD EMISSIONS I #/hr.  1 0.08  I 0 . 0 7  1 0 . 0 8  I 0 . 0 8  

STACK TEMF'ERATURE 

llSO2 EMISSIONS I #/hr. I 742 1 722 I 523 1 662 

degrees F 138 140 139 139 

MOISTURE I %  3.86  I 3.95 I 4 . 0 2  I 3 . 9 4  

SAMPLE RATE %isokinet ic  
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2.0 Source Description: Refined Metals in Memphis is a secondary lead smelter. Source 
Process 

baghouse was tested twice. On July 26, the blast furnace baghouse waa operated in a 
normal mode. On July 29, the blast furnace was operated at an accelerated mode. 

2.1 Refinery Sanitary Baghouse: The refinery sanitary baghouse is equipped with a 
vertical exhaust stack which is 59.0 inches in diameter and extends about 42 feet above 
the system blower duct to stack Two sample porta at 90° are provided at a lwation which 
is 24 feet (4.9 diameters) below the stack exit and 18 feet (3.7 diameters) above the 
blower inlet duct. 

- 
are reported under separate covy. 
of the sampling locations. The blast furnace 
- 

2.2 Blast Furnace Baghouse: The blast furnace baghouse exhausts to the atmosphere by 
way of a 59.0 inch diameter stack which extends approximately 125 feet above grade. Two 
Sample porta at 90' are provided at a lo+tion which is about 65 feet (13.2 diameters) 
below the stack exit and 55 feet (11.2 diameters) above the blower inlet to the stack. 

3.0 Test Procedures: Test procedures used are those described in the Code of Federal 
Regulations, Title 40, Part 60, Appendix A. Speciiically those procedures used were 
Method 1 to determine the number of sample points, Method 3 (Fyrite kit) to determine 
carbon dioxide and oxygen content of the stack gas, and Methods 5 and 12 to determine 
flow rates, moisture content, and particulate and lead concentrations. The sampling train 
used is identical to that described in Method 5 and Method 12. Sulfur dioxide 
concentrations were determined by Method 6. Two 20 minute samples constituted a single 
sample run. Testing was performed in triplicate. Duration of each sample was 60 
minutes. 

Particulate fdters were recovered by rinsing the front half of the fdter holder into the 
probe wash and securing the fdters in glass petri dishes. Part of the sample filter 
normally adheres to the filter gasket, and some of the adhering material is recovered into 
the probe wash. Therefore some of the filter weight is attributed to the probe wash 
weight. 

Filters were heated in an oven for 2 hours at 105O C, desiccated at least 24 hours and 
weighed to constant weight. Probe wash samples in acetone were evaporated to dryness 

over low heat in tarred beakers, desiccated for at least 24 hours and weighed to constant 
weight. We- are made at 6 hour or greater inters& (samples stored in desiccator). 
Final weights are considered valid and are recorded if there is no more than 0.6 milligrams 
Werence from the previous weighing. 
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Refined Metals - Memphis 
Refinery Sanitary Baghouse 
Particulate/Lead/SOZ Emissions Test, July 25, 1 9 9 1  

Collected test data RUN 1 RUN 2 RUN 3 

11. As : sq ft I 18.985911 18.985911 18.985911 

-261 

.E41 

I I I 
12. Dn : in. I 

I I I 
13. CP : dimensionless I 
I I I I I 
14. Theta : minutes I 60 I 60 I 60 I 

I 
1.001 

I I 
15. Y : dimensionless I 

I 
.261 

I 

I 

I 
.261 

.E41 .E41 

I 
1.001 

I 
1.001 

16. Pbar : in. Hg 1 29.671 2 9 . 6 7 )  29.671 

- . l S l  

18. Vm : cf (dry gas) I 55.0681 53.1581 51.0861 

. 6 7 5 1  I 

110. DH : in. HZO I 2.82081 2.57711 2.35621 

I I 
: in. HZO I 

I 

I I I I 
17. pg 
I 

I I I I I 
19. sqr(DP),avg: in.~20-.5 I 
I I I I I 

I I I I I 
111. ts 
I I I I I 

I I I I I 

I 
.001 

I 
.001 

I I 
: percent I .001 

I 

I I I I 
: percent I 20.501 20.501 20.501 

I 
115. 0 2  

I I I I I 

I 
-.181 

I 
-.la1 

.751 .71991 

: degrees F I 118.711 116.461 117.46)  117.54 

112. tm : degrees F I 101.421 108.671 116.941 

27.51 113. Vlc 

114. COZ 

I 32 I 27 I : m l  

1.71 1.61 : milligrams I - 7 1  116. Mn 
I I I 

117. M,Pb : milligrams I 
I I I 

118. C,SO2 : ppm I 
I I I I I 

.2675(  

9.761 

I 
.205 I 

I 

I 

I 
.3625 1 

7.511 8.54 8.361 



Refined Metals - Memphis 
Refinery Sanitary Baghouae 
Particulate/Lead/SOZ Emisaione Test, July 25 ,  1991 

Calculations: 

1. Pm : in.Hg 
(DH/13.6)+Pbar 

2. Pa : in. Hg 
(Pg/l3.6)+Pbar 

3. An : sq ft 
((Dn/24)^2)(3.1416) 

0. Vmatd: dacf 
Vm Y(Pm/Patd)(Tatd/Tm) 

5 .  Vwstd: acf 
(.04707cf/ml)(vlc) 

5. Bwa : dimensionless 
Vwatd/(Vwatd+Vmatd) 

7. Md : mol.wt. dry basis 
.44 C02+.32 02+.28(CO+N2) 

3 .  Ms : mol.&. wet baaia 
Md(l-Bwa)+l8 Bws 

3 .  va : ft/aec 
Kp Cp (aqrDP)aqr(Ta/(Ps Ma)) 

LO. Q : cfm 
Va Aa(60 aec/min) 

11. Qatd : dacfm 
Q(l-Bwa)(Ps/Patd)(Tatd/Ta) 

L2. I : percent 
[(loo T8)(.002669 Vlc+(Vm Pm/Tm)]/ 

(60 Theta Va Pa An) 

13. E : pounda/hr 
[ (Mn/Vmatd) (Qatd) (60) )/453590 mg/# 

14. C's : grains/dscf 
(h/Vmstd) ( .0154 graina/mg) 

15. E,Pb : pounds/hr 
I (bPb/Vmstd) (Qatd) (60) )/453590 

16. E,S02: punds/hr 
((C,so2)*(1.6619e-7))(Qstd)(60) 

RUN 1 RUN 2 RUN 3 AVO. 

I I I I 
29.881 29.861 29.841 N/A I 

I I I I 
I I I I 

29.661 29.661 29.661 N/A I 

I I I I 
3.687e-41 3.687e-41 3.687e-41 N/A I 

I I I I 
I I I I 

51.716211 49.256451 46.632611 N/A I 
I I I I 
I I I I 

1.506241 1.270891 1.2944251 N/A I 
I I I I 
I I I I 

I I I I 
I I I I 

28.821 28.821 28.82) N/A I 
I I I I 

N/A I 
I 

I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 
I I I I 

I I I I 
I I I I 

I I 
. 0 8 (  

I I I I 
I I I I 

I I I I 
I I 

I I I I 
I I 

I 1 I I 

.02830081 .0251525( .0270082( .02682051 

I I I -  
28.511 28.551 28.531 

, 44.561 42.661 40.051 42.421 

50755 I 48594 I 45626 I 48325 I 

44601 I 43008 1 40234 I 42614 I 

99.521 98.291 99.471 99.091 

.151 
I 

.191 
I 

.181 

.00020841 .00050021 .00056141 .00042341 

.031 
I 

I 

.03 I 
I 

.02 I 

I 
.041 

3.611 3.911 3.591 3.341 



Refined Metals - Memphis 
Blast Furnace Baghouse - Mode 1 
Particulate/Lead/SOZ Emissions Test, July 26, 1991 

Collected test data RUN 1 RUN 2 RUN 3 

11. As : sq ft I 18.985911 18.985911 18.985911 
I 

.2351 
I I I 

12. Dn : in. I 
I I 

.84 I 
I I 
13. CP : dimensionless I 

I I I I 
: minutes I 60 I 60 I 60 I 

I 

I I 
: dimensionless I 1.001 1.001 

I 
1.001 

I I 

I 

I 
* 84 I 

.2351 .235 I 

.841 

14. Theta 

15. Y 

8 

n 

16. Pbar : in. Hg 1 29.791 29.791 29.791 

-.311 

18. vm : cf (dry gas) 1 58.145) 58.4311 54.492) 

19. sqr(DP),avg: in.H20^.5 I 1.00351 1.00061 .94741 

110. DH : in. HZO I 3.18331 3.08331 2.80421 

(11. ts : degrees F I 123.331 116.171 117.751 119.08 

112. tm : degrees F 1 96.501 108.291 112.921 

113. Vlc 

114. CO2 : percent I .50( 

I I I 
17. pg : in. HZO I 
I I I I I 

I I I I I 

I I I I I 

I I I I I 

I I I I I 

I I 
23.51 28 I 

I I I 

I I I I I 

I I I I I 
115. 02 : percent I 20.001 20.001 20.001 

I 
2.91 

I I I 

I I I I I 

I I I I I 

I I I I I 

I 
-.311 

I 
-.311 

: ml I 29 I 

.SO\  .50) 

1.71 5.81 116. Mn 

117. H,Pb : milligrams I .941 

118. C , S O ~  : ppm I 338.461 271.121 336.641 315.41 

I 
: milligrams I 

.615 I .4351 
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Refined Metals - Memphis 
Blast Furnace Baghouse - Mode 1 
Particulate/Lead/sOZ Emissions Test, July 26, 1991 

Calculations: RUN 1 RUN 2 RUN 3 AVG . 
11. Pm : in.Hg I I I I I 

N/A I 
I I I I I I 
12. Ps : in. Hg I I I I I 

N/A I 
I I I I I I 
13. A n  : sq ft I I I I I 

N/A I 
I I I I I I 
14. Vmstd: dscf I I I I I 

N/A I 
I I I I I I 
15. Vwstd: scf I I I I I 

N/A I 

I (DH/13.6)+Pbar I 30.021 30.021 30.001 

I (Pg/13.6)+Pbar I 29.771 29.771 29.771 

I ((Dn/24)-2)(3.1416) I 3.012e-41 3.012e-41 3.012e-41 

I Vm Y(Pm/Pstd)(Tstd/Tm) I 55.359101 54.463901 50.347421 

I (.04707cf/ml)(Vlc) I 1.365031 1.106145) 1.317961 
I I I I I I 
16. Bws : dimensionless I I I I I I Vwstd/(Vwstd+Vmstd) I .02406441 .01990541 .02550951 -02315981 
I I I I I I 

I 
N/A 1 

17. Md : mol.wt. dry basis I I I I 
I .44 CO2+.32 02+.28(CO+N2) I 28.881 28.881 28.881 

I I I I 
I I I I 

I I 
18. Ms : mol.wt. wet basis I 
I I I I I I 
19. Vs : ft/sec I I I I I 
I I I I I I 
110. Q : cfm I I I I I 

I I I I I I 
111. Qstd : dscfm I I I I I 

I I I I I I 
112. 1 : percent I I I I I 

I (60 Theta Vs Pa An) I I I I I 
I I I I I I 

I I 113. E : pounde/hr I 

I I I I I 
114. C'e : graine/dscf I I I I 

I I I I I I 
I 

.lo( 
I 115. E,Pb : pounds/hr I 

I I I I I I 
I 16. E, SO2 : pounds/hr I I I I I 

I I I I I I 

N/A I I Md(l-Bws)+lB BWS I 28.62i 28.661 28.601 

I KP CP (sqrDP)sqr(Ts/(Ps Me)) I 59.631 59.051 56.041 58.241 

I Vs A s ( 6 0  sec/min) I 679301 672641 638431 663451 

I Q(1-Bws) (Ps/Pstd) (TStd/Ts) I 597011 601051 565661 587911 

I[(lOO T8)(.002669 Vlc+(Vm Pm/Tm)]/I 97.421 95.201 93.511 95.371 

.501 I ((Mn/vmstd) (Qstd) (60) )/453590 mg/#l 
I 

I (m/Vmstd) (.0154 grains/mg) I .00161351 .0004B07 I .00088701 .00099371 

I ((M,Pb/Vmstd) (Qstd) (60))/453590 I 

.431 
I 

.251 
I 

.83 I 

i 

.061 
I 

.091 
I 

.131 

1 ((C,S02)*(1.6619e-7))(Qstd)(60)1 201.48) 162.491 189.881 184.62) 
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Refined Metals - Memphis 
Blast Furnace Baghouse - Mode 2 
Particulate/Lead/SOZ Emissions Test, July 29, 1991 

Collected test data RUN 1 RUN 2 RUN 3 

11. As : sq ft I 18.985911 18.985911 18.985911 
I 

.2351 
I 

.235 I 
I 

.2351 
I 

: in. I 
I 
(2. Dn 

I 
.84 I 

I 
.E41 

I 
.E41 

I 
: dimensionless I 

I 
13. CP 

I I I I 
: minutes I 60 I 60 I 60 I 

I 
14. Theta 

15. Y : dimensionless I 1.001 1.001 1.001 

16. Pbar : in. Hg 1 29.711 29.711 29.711 

-.341 
I I 

-.34( 
I 

-.341 
I I 
17. pg : in. HZ0 I 
I I I I I 

I I I I I 
19. sqr(DP),avg: in.H20-.5 I 
I I I I I 

I I I I I 

18. vm : cf (dry gas) I 48.5011 51.6511 49.6461 

-83521 .E8271 .E4531 

110. DH : in. H2O I 2.21251 2.46251 2.21251 

111. ts : degrees F 1 137.581 140.001 139.001 138.86 
I I I I I 
112. tm : degrees. F I 105.711 120.041 122.581 

I I I 
: ml I 38.51 41 I 40 I 

I I 
113. Vlc 

I 
1.001 

I 
1.001 

I 
1.001 

I I 
(14. C02 : percent I 

I I I I 
: percent 1 20.001 20.001 20.001 

I 
115. 02 

I I I 
116. Mn : milligrams I 
I I I I I 
(17. M,Pb : milligrams I 

4.31 

.5575 1 -4675 I .5725 1 

I 
4.91 

I 
2.61 

I I I I I 

I I I I I 
118. c,s02 : ppm I 1539.151 1420.051 1074.791 1344.66 
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Refined Metals - Memphis 
Blast Furnace Baghouse - Mode 2 
Particulate/Lead/SOZ Emissions Test, July 29, 1991 

Calculations : RUN 1 

1. Pm : in.Hg I 

I 
2. Pa : in. Hg I 

I 
3. An : sq ft I 

I 
4. Vmstd: dscf I 

I 
5. Vwstd: ecf I 

I 
6. Bws : dimensionless I 

I 
7. Md : mol.wt. dry basis I 

I 
8 .  Ma : mol.wt. wet basis I 

I 
9. Vs : ft/sec I 

I 
10. Q : cfm I 

I 
11. Qstd : dscfm I 

I 
: percent I 

I 
I 

13. E : pounda/hr I 

I 
14. C'S : grains/dscf I 

I 
15. E,Pb : pounds/hr I 

I 
16. E.SO2: pounds/hr I 

I 

(DH/13.6)+Pbar I 29.87 

(Pg/l3.6)+Pbar I 29.69 

((Dn/24)^2)(3.1416) I 3.012e-4 

Vm Y(Pm/Pstd)(Tstd/Tm) I 45.19636 

(.04707cf/ml)(~lc) I 1.812195 

Vwstd/(Vwstd+Vmetd) I .0385503 

-44 C02+.32 02+.28(CO+NZ) I 28.96 

Md(l-Bws)+lB Bws I 28.54 

Kp Cp (sqrDP)sqr(Ta/(Pe Ma)) I 50.37 

Vs As(60 sec/min) I 57384 

Q(1-Bws)(Pe/Pstd)(Tstd/Ts) 1 48365 

12. I 
[(loo Ts)(.002669 Vlc+(Vm Pm/Rn)]/l 98.18 

(60 Theta Ve Pa A n )  

.37 ( (Mn/Vmstd) (Qstd) (60) )/453590 mg/# I 

(W/Vmstd)(.Ol54 grains/mg) I .0008859 

.08 ((M,Pb/Vmstd) (Qstd) (60))/453590 I 

((C,S02)*(1.6619e-7))(Qstd)(60)~ 742.28 

RUN 2 RUN 3 AVG . 
I I 

29.871 N/A I 
I 

29.891 
i i 
I I 

i 
I 

29.691 N/A 1 29.691 

3.012e-4 3.012e-4 I I N/A I I 

I I I 
N/A I 46.971511 44.923671 

I I I 

I I I 
I I I 

N/A I 1.929871 i.88281 

.03946451 .04022521 .03941341 

I 
N/A I 

I I 

I I I 
I 

N/A I 
I I 

I I I 
I I I 

I I 
I 

I 
I I 

I I I 
I I I 

I I 
I 

I 
I I 
I I I 

I I 
I 

I 
I I 
I I 

I 
I 
I I 

I I 
I 

I 
.081 

I 
.081 

I 

28.961 28.961 

28.531 28.521 

53.361 51.061 51.601 

60781 1 58165 I 58777 I 

50973 1 48822 1 49387 1 

96.811 96.671 97.221 

.561 .62 I .701 

.00160651 .0014741( .00132221 

.071 

I I I 
I I I 

~~ ~ 

721.771 523.231 662.431 



SO2 sample weight determination 
Refined Metals - Memphis 
Particulate/Lead/S02 emissions tests - July 25,26,29, 

Collected data 

I=====_________________ ------__------_-- 
RSB RIA I .21 .0114 
RSB R1B I .20( .0114 
RSB R2A I .21 .0114 
RSB R2B I . 2 1  .0114 
(RSB R3A I . .8( .0114 
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Refined Metals - Memphis 
Sulfur dioxide sample concentrations 
Samples collected July 2 5 ,  2 6 ,  and 2 9 ,  1 9 9 1  
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5.0 NOMENCLATURE 

SYMBOL UNITS DESCRIPTION 

-s---l_-_._________j----*-- ____________________-------------.--.--.----------------.--.------.----*------------- 
Nozzle area z An ft 

An ft2 Stack area 

BYB dimenaionlsse PrDDortiD" Of water "awr 

CQ2 DBTCB*t Carbon dioxide content bv volume 

co percent Carbon monoxide content bv volume 

CD dimensionless Pitot correction factor 

C,PM orainddscf Particulate cDncantratiD" 

C'PM qr/dscf@12\ CQ2 Particulate emissions corrected to 12% excess air 

c, 1x1 m m  concentration Of x 

D" inches Norzls diameter 

delta fl in. 820 Pressnre drop ~ E ~ O S B  mater Orifice (also 081 

delta P in. 820 Staok VeloCitv Dreasure head (also DPI 

E.PM #/hr PaTtiFUlatm emission rate 

E, 1x1 #/hr Emiss ion  rate Of 1x1 

I Der Cent Per c m t  ieokinetic Bmplino 

KD c0"aistent Pitot tube EOnBtant - 85.49 
M,PB millisrams Particulate 8 m ~ 1 e  weiqht 

M, 1x1 milliqrama Sample weioht of X 

Md e/# mole Dry molecular W. Of stack qas 

UB 1 / #  mole Wet molecular W. of -tack m e  

N2 oercent Nitroqen content by volume 

02 rsercent DXYoen content bv volume 

Pbar in. 80 Barometric pr~ssure 

P4 in. 820 statio pressure 

Pm in. 80 Meter ~resmure - Pbartldelta W13.61 

PB in. 89 Stack pr~ssyIe - Pbar+lPo/13.6) 
Pstd i n .  flq Standard p r ~ s ~ u r e  - 29.92 
0 rt3/min Volumetric f l w  rate at s t m k  conditione 

Oatd dscflmin Volumetric f l w  rate at dry, etd. conditions 

Theta 

Meter temerature im denotes %I rm 

ts op Stack remmeraturs ITa denotea OR1 

TStd OR Standard temDersture - 528' 

ml volume or w a t e r  FOlleCtsd VIC 

Vm ft3 Volume O f  dry oaa e m l e d  

Vmetd decr Sample volume at etandard conditions 

minutea SamDli"0 time D e r  N" 

op 

W s t d  8Ef Sample "01uCa Of water "€.DooT 

Y dimensionless neter COl-TBCtiO" faotor 

xsair percent Excess air 
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6.0 CALIBRATIONS 
Measurement devices used by En-vkonmentd Monitorhg Laboratories and subject to changes in 
measurement precision are initially calibrated prior to use. Those instrum ents for which calibration factors 
are subject to change or for which calibration checks are required, are calibrated following each field use 
or as otherwise directed and noted. Calibration procedures for specific equipment are as follows. 

DN Gas Meter: 
Dry gas meters are periodically removed from the sampling consoles and cleaned and repaired (new gaskets 
etc. as required). Following the overhaul of a meter, the measwing precision is checked by the Bell Prover 
Method and adjusted when necessary to  read to within 2% of 100% accuracy. This service is provided by 
Big Three Meter Company in Jackson, Mississippi Overhaul service or any six month period is followed 
by a five point calibration described in APTD-0576 using either a wet test meter or calibrated dry gas 
meter (used exclusively for calibrations) as a standard reference. Following Eeld use, a gas meter 
calibration is checked in one of two ways. [l] Three calibration checks at intermediate orifice settings are 
performed or [21 orifice meter coefficients are used. 

If a meter coe5cient obtained from pre-test and post-test checks differs by more than 556, the coe5cient 
0 giving the lower sample volume is used in the calculations. 

The orifice coe5cient is initidy determined and is rechecked followkg a major gas meter repair and 
calibration. 

Nozzles: 
Nozzles are checked before each field use with a precision (.001 in) dial caliper. Three measurements on 
different axes are made; an average of those three readings is used in calculations. If the tolerance among 
measurements exceeds 0.004 inches W e s t  to lowest r e a w  the nozzle is repaired and recalibrated or 
discarded. 

Pitot Tubes: 
Pitot tubes meeting EPA geometry standards are assigned a coefficient of 0.84. Pitot tubes are visually 
inspected for damage before, during and after use. Those pitot tubes not meeting the geometry standards 
are assigned a coeffient from the manufacturer's calibration which it retains unless damaged All pitot 
tubes used by Environmental Monitoring Laboratories are manufactured by NAPP, Inc. 

Temperature Measunnp: ' Instruments: 
Mast temperature measurements are made with a @e K thermocouple and an Omega digital 
thermocouple thermometer which has an initial calibration traceable to NBS. Other measurementa are 
made Using bimetallic dial thermometers. The thermocouples and dial thermometers are checked followiag 
or during a test series against an ASTM mercury in glass thermometer. 

Barometer: 
Aneroid Eeld barometers are checked against and adjusted to readings from a mercury barometer or 
readings obtained from local weather authorities. 

orifice: 

Differential Presaure Gauges: 
Velocity head (delta P) and orifice pressure differential (delta H) measurements are made using water 
manometers of the appropriate range unless otherwise noted in the test data. Manometers do not require 
calibration. 
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7.0 Appendices 

a. Sampling and Analytical Data 

b. CalibrationData 

c. LeadAnalysisReport 

d Blast Furnace Production Record 
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. . .  
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12 ................................ 

!oint No 

1 3  ...................................... 94.3 87.5  
14 ...................................... 98.2 9 1 . 5  
I 5  ............................................ 15.1 
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CALIBRATION DATA 



DRY GAS NETER CALIBRATION 

Meter I .  D .  RAC D a t e  8-10-91 

C a l i b r a t i o n  Method DGM/DGM B e l l  Prove BY DGR 

C a l i b r a t i o n  Meter I . D .  651729 

B a r o m e t r i c  Preaaure 29.75 

vherer 

Y - Mtsr Correction Factor 
Vcal - Volume of gae through calibrating meter, ft.3 
Vdgm - Volume of gas through field d q  gas meter, ft.3 

Pbar - BarOmetric pressure, in. Hg 

Em - Mter preasure, (Pb%r-DB/13.6), in. Ag 

Tdgm - Average d r y  gas meter temp., degrees R 

Tca1 - Temperature of gas through calibrating meter. degrees R 



DRY GAS PIETER CALIBRATION 

MeteZ I.D. Anderson 26715 Date 08-11-91 

Calibration Methcd DGM/DGM Bell Prove By DGR 

Calibration Meter I.D. 651729 , 

Barometric Pressure 29.85 

I I I I II I I I I I i 
! I  I I I I II I I I I I i 
i i  I I I I II I I I I 1.021 1.971 

Where : 

Y = Meter Correction Factor 

Vcal = V o l u m e  of gas through calibrating meter, f t . 3  

Vdgm = Volume of gas through f i e l d  dry gas meter, f t . 3  

Pbar = B a r o m e t r i c  pressure, in.  H g  

Pm = Meter pressure, (Pbat~DH/13.6), in. xig 

Tdgm = Average d r y  gas meter temp., degrees R 

TCal  Temperature of gas through calibrating meter, degrees R 



DRY GAS METER CALIBRATION 

08-10-91 Meter I. D . RAC 591349 Date 

Calibration Method DGM/DGM B e l l  Prove BY DGR 

Calibration Meter I .D.  651729 

Barometric Pressure 29.75 

lvacl DE I Calibrating mter 1 1  Field mtltllr I I I 

la201 820 I&. I cf I cr I P 1 1  c r  I c i  linitial I r i n d  I I I 
I I 

I I__-__ --_____ ----__-- 
I I----___ -I-- -_ 
I I --- 
I I 

lin.1 in. I I V i  I V i  ITamp(1 V i  I V i  I Tamp P I Y I Q X DS@I 

I 11 41 9.751 632.1191 642.4521 7011 727.1091 737.6421 74 731 98 761 .990 )  1.06 .676 2.021 

I 11 2.51 131 642.452) 653.2421 7011 737.6421 748.731 97 751 113 841 1.011 .840 .674 2.031 

I 11 21 13-81 653.2421 663.4481 7011 748.731 759.3551 109 851 118 901 1.011 .763 .679 2.001 

I 11 1.51 17 -31  663.5531 674.7321 7311 759.4621 770.9371 73 731 100 781 .9851 .649 -674 2.031 

I 11 11 20.81 674.7321 686.0781 7311 770.9371 782.6861 99 791 112 891 1.001 .557 .702 1.871 

--- --- - - 
- -I_- - 

where: 

Y = Meter Correction Factor 

V c a l  = Volume of gas through ca l ibra t ing  m e t e r ,  ft.3 

Vdgm = Volume of gas through f i e l d  dry gae m e t e r ,  f t . 3  

Pbar = Barometric pressure, in. H g  

Pm = mter pressure, (Pbar=DE/l3.6), in.  Eg 

Tdgm = Average dry gas meter temp., degrees R 

Tcal = Temperature of gas through ca l ibra t ing  meter, degrees R 



PITOT TUBE GtONElRY CALIBRAIIOH 
/ 

Pitot tubelprobe Identification: < Date Checked: 7 -u - f /  By: >//~ 
. Pltot tubes having the foliouing geometric CharaCtWiStiCS are assigned a pltot tube coefficient of 0.84. 

1 .  face openings perpendicular to transverse axis: [=I and - 2  4 IOo) 

I I 

d i  i 0 

d 2 :  0 
face 
opening 

2. face openings parallel to longitudinal axis: [ B ,  a n d B 2  5"; P = 1.05 Dt to 1.50 Ot; PA : PBl 

Dt = ,375 0 81 
PI '  .7s- a; = u 

- -  

3. Both legs equal length and centerline coincident (z-= ,125 inch: I 4 , 031  inch) 

z =  u 
Y .  D 

PITOT/PROBE CLEARANCE CHECK: 
Nozzle ID: 

11. Pitothrobelnozzle asseabiles have the m e  CP as the isolated Pltot tube uhen the follouing conditions exlst. 

,z L o  ,/ 2s nouie dia: , z do , / 5 / p e :  7-2 1- 4 ,  /- ZL- 5 ,  

1 .  Dt z .I88 &d .375 inch 

2 .  X I  2 .75 inch 

3. x22 0 inch 

4. 'I 2 3.0 inch 1 = l . 2 . s  y&* 
- 

5. z 2 2.0 inch 1 = 2.h5'' 

~ 



MERm)nET€R/THERMXOIJPLE CALIBRATION 

Reference Thermometer &<k &/d- -La-- 7(0 * A  

Last Service 



ENVIRONMENTAL TESTING & CONSULTING INC. 
2924 WALNUT GROVE RD. ' MEMPHIS. TN 381  11 ' PHONE (901) 327-2750 FAX (901) 3276334 

August 16, 1991 

Mr. Bill Freudiger 
Refined Metals Corporation 
257 Mallory Avenue, West 
Memphis, TN 38109 

REF: ANALYTICAL TESTING 
SAMPLE DATE: 7125-7/26/91 
SAHPLE ID: Water Collected During Stack Testing AT 

257 Mallory By  Environmental Monitoring Labs 

Dear Mr. Freudiger: 

The above referenced samples have been analyzed per your 
instructions. 
(38103-103) in accordance with EPA Method 12. The results are 
shown below. 

The tests were performed in our laboratory 

Lead ~~ 

0.013 
0.5725 

zsmlwka 
Blank No. 2 
RFR (-21 R3 _ _  - 
RSB Rl-' --- 
BFB (-2) R2 
BFB R1 
B F B . ( - 2 )  R1 
BFB R3 
RSB R3 
BFB R2 
Blank No. 1 
RSB R2 

Date Analyzed: 8/16/91 
Analyzed By: BB 

0.3625 
0.4675 
0.9400 
0.5575 
0.4350 
0.2675 
0.6150 

0.2050 
<O .O05 

If you have any questions, plesse call our office. 

Very truly yours, 

2yt h,d 
Michael J. Cimbalo 
President 



BLAST F"ACE PRODUCI?ON RATES 



Refined Metals Corporation 

August 2 3 ,  1991 

M r .  Danny Russel l  
E. F. Wi l l iams and Associates,  I n c .  
7 5 1  East Brookhaven C i r c l e  
Memphis, Tennessee 38117 

Dear M r .  Russe l l :  

Enclosed i s  t he  produc t ion  da ta  f rom our  stack t e s t s  t h a t  were done 
on Ju l y  26 ,  1991 and J u l y  2 9 ,  1991 .  The t e s t  on J u l y  26 was f o r  
compliance w i t h  our c u r r e n t  permi t .  The t e s t  done on J u l y  29 was 
done t o  demonstrate emissions a t  h ighe r  product ion l e v e l s .  Please 
inc lude t h i s  i n fo rma t ion  w i t h  the  s tack  t e s t  r e s u l t s .  

Feel f r e e  t o  con tac t  me i f  you have any quest ions.  

S incere ly ,  . 
R .  S. Freudiger 
P lan t  Manager 

Enclosures 

RSF/fs 

CC: Mike Cimbalo, ETC 

&Z/Uu-&b"\ 

John Yeganeh, Memphis Shelby County Heal th  Dept 



I N T O  BLAST FURNACE 

COKE 
BATTERY PLATES 
BATTERY PLANT SCRAP 
LIMESTONE 
SCRAP IRON 
RE-RUN SLAG 
REFINERY DROSS 
DUST FURNACE SLAG 

POUNDS/HOUR 

500 
6,000 

884 
7 0  

420 
84 1 
772 
738 

TOTAL . . . . . . . . . . . . . . . . . . .  10,225 

OUT OF BLAST FURNACE 

LEAD ALLOYS 
DROSS 
SLAG 
DUST SLAG 
MOISTURE 
GASES 

TOTAL OUT. .. 

POUNDS/HOUR 

4,133 
700 

1 ,765 
785 

. 300 
2 ,342 . ......... 10,225 



.. 

I 

I 

I STACK TEST 
JULY 29, 1991 

H I G H  PRODUCTION 

I N T O  BLAST FURNACE 

COKE 
BATTERY PLATES 
BATTERY PLANT SCRAP 
LIMESTONE 
SCRAP IRON 
RE-RUN SLAG 
REFINERY DROSS 
DUST FURNACE SLAG 

I 

TOTAL. , . . .  .. , . .  , . .  

POUNDS/HOUR 

575 
8,300 
1,000 

100 
500 

1 ,100 
1 , 4 4 9  
1.100 

14 ,124  

OUT OF BLAST FURNACE POUNDS/HOUR 

LEAD ALLOYS 
DROSS 
SLAG 
DUST SLAG 
MOISTURE 

’ GASES 

8.  OOQ- 
1,086 

971 
914 
353 

2 ,800  
TOTAL OUT . . . . . . . . . . . . . . . . . . .  14 ,124  



Mr. Wrk Caraher 
Air P o l l u t i o n  Control Dlvlsion 
2700 South Belmont Avenue 
Ind ianapo l i s .  Indiana 46221 

SUBJECT: B l a s t  Furnace Opera t ion ,  Material Charging, S l a g  Tapping 
end D u s t  Furnace Opera t ion  d u r i n g  t h e  Tes t ing  of t h e  B l a s t  
Furnace S a n i t a r y  Baghouse 

TIME OF TEST: 

Dear Mark: 

2:21 P.M. - 5149 P.M., June 20: 1989 
I< . ) 

1. 

2. 

3. 

4. 

5 ,  

6. 

Total number of chargee from 7:30 A.M. June 20, 1989 t o  7:30 A.M. 
June  21, 1989 wa8 twenty-four (24). 

T o t a l  number of charges  du r ing  t h e  s t a c k  test w a s  f i v e  (5). 

Number of s l a g  t a p s  du r ing  t h e  twenty-four (24) hour  period 

Number of slag t a p s  du r ing  the eta& test was e i g h t  (8). 

Amount of d u s t  slag produced du r ing  t h e  s t a c k  test w a s  1.8 tons. 

D e s c r l p t i o n  and weight of matedal charged during t he  s t a c k  test: 

A. Battery Platas 27,000 Lbs. 
B, PPieplt Scrap 9,000 Lbs. 
C. Duttk Slag  4.000 Lbs. 
D. Facrndry Coke 2,450 Lbs. 
E. ~ a &  froa 5,500 Lbs. 
F. Limestone 700 Lbs. 
G. Sand 280 Lbs. 

vas fo r ty - s ix  ( 4 6 ) .  4 



919194937779 P.02/05 my-08-1992 12:15 FROM DPW FlIR PoLLUTION TO 
I 

Mr. Mark Caraher 
June 26. 1989 
Page 2 

7. Description and weight of material charged during the Wmty-fOur (24) 
hour period: 

A. Battery Plates 129,600 Lbs.  
B .  Plant Scrap 43,200 Lbs. 
C. Dust Slag 19,200 Lbs .  
D. Foundry Coke 12,600 Lbs.  
E. Cast Iron 17,400 Lbs. 
F. Limestone 2,400 Lbs. 
G. Sand 960 Lbs. 

Sincerely, 

REFINED METALS CORPORATION 

Ronald E.  Widnet 
Plant Manager 

... 



. MAY-08-1992 12:15 FROM DPW A I R  POLLUTION TO 919194937779 P.03/05 

Rdned luetals 
P.O. BOX 188, BEECH GROVE, INDlANA 46107 

June 26, 1989 

Mr. Mark Caraher 
Air Pol lu t ion  Control D i y h i o n  
2700 South Belmont Avenue 
Indianapol i s ,  Indiana 46221 

(317>7874364 

SUBJECT: Blast Furnace Operation and Material Charges during 
Testing of  t h e  Meta l lu rg ica l  Baghouse Stack 

T M E  OF TEST: 8:27 A.M. - 12:07 P.H., June 20, 1989 

Dear Mark: 

l. Tota l  number of charges from 7:30 A.M. June 20, 1989 t o  7:30 A.M. 
June 21, 1989 was twenty-four ( 2 4 ) .  

Tota l  number of charges during t h e  stack test was f i v e  (5). 

Production from t h e  blast  furnace during t h e  test was twelve (12).  

Descr ipt ion and weight of material charged during the s t a c k  test: 

A. Battery Plates 27,000 Lbs. 
B. P l an t  Scrap 9,000 Lbs. 
C.  Dust Slag 4.000 Lbs. 
D. Foundry Coke 2,450 Lbs. 
E. Cast Iron 4,900 Us. 
F. Limestone 700 Lbs. 
0. S d  280 Lhs. 

Descr&bn and weight of material charged duriag tha twenty-four (24) 
hour period: 

A. Ba t te ry  Plates 129,600 Lbs. 
B .  Plan t  Scrap 43,200 Lha. 
C. D u s t  Slag 19,200 Lbs. 
D. Foundry Colce 12,600 Lbs. 
E. Cast I ron  17,400 Lbs. 
F. Limestone 2,400 Lbs. 
0. Sand 960 Lbs. 

2. 

3. 

4. 

5 ,  



I .  

c 

MRY-08-1992 12:16 FROM DPW R I R  POLLUTION TO 919194937779 P. 04/05 
, .  

Hr. Mark Caraher 
Blast Furnace Operation and Xaterial Charges During 
Testing of Metallurgical Baghause Stack 
June 26, 1989 
Page 2 

Normal operation of the b l a s t  furnace was maintained during the 
twenty-four (24) hour period. 

Sincerely, 

REFINED METALS CORPORATLON 

Ronald E. Widner 
Plant  W a g e r  

REWf be 

... . .. . . 
...;i. .. ' 
; j g? :... . . 

. ..&.? cc;*e 
. . *. . .  

, _.. . <  
.."LC., 

.. 



.I . nAY-08-1992 12:16 FROM DPW Q I R  POLLUTION TO' 919194937779 P.OSO5 

-~ ~ 

P.O. BOX 188, BEECH GROVE, INDIANA 46107 

June 26, 1989 JUN 2 1 1989 

Air Peliution Control Divisio.; 

Mr. Mark Caraher 
Air Pollution Control Divfsfon 
2700 south Belmont Avenue 
Indfanapolis, Indiana 46221. 

SWSECT: Refinery Operation during Stack Testing of the Refinery 
Baghouse 

T M E  OF TEST: 

Dear Mark: 

A. Kettle #1 - Being filled from the blast furnace and hooded. 

B. Kettle #3 - Holding m e t a l  at 800°F and hooded. 

C ,  Kettle #5 - Being stirred for drasdng process. 

D .  Kettle R7 - Being cast. 

E. Casting production during the stack test wae 141,918 lbs, 

Sincerely, 

REFINED KETALS CORPORATION 

12:42 P.M. - 4 : 5 8  P.M. ,  June 19, 1989 

(317)-787-6364 

Ronald E 'W&&! 
Plant &+:. 

. ,. ... . ..... 
,. 




