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INTRODUCTION 

Clean Air Engineering was contracted by RSR Corporation to determine the 
levels of particulate and lead emissions at their Quemetco, Inc. facility in 
Indianapolis, Indiana for compliance purposes. 

The testing took place at the Busch Baghouse and Baghouses 039 and 040 on 
April 10 and 11, 1991. Coordinating the field testing were: 

R. Ward - RSR Corporation 
0. Pace - RSR Corporation 
D. Foster - City of Indianapolis 
W.C. James - Clean Air Engineering 

SUMMARY OF TEST RESULTS 

The Baghouse 039 demonstrated a particulate removal efficiency of 
98.4 percent over three runs on April 10 and 11,1991 based on Iblhr. 

The Baghouse 039 demonstrated a lead removal efficiency of 99.7 percent 
over three runs on April 10 and 11, 1991 based on Ib/hr. 

The Baghouse 040 demonstrated a particulate removal efficiency of 99.5 
percent over three runs on April 10 and 11, 1991 based on Ib/hr. 

The Baghouse 040 demonstrated a lead removal efficiency of 99.7 percent 
over three runs on April 10 and 11, 1991 based on Ib/hr. 

The Baghouse System (including the Busch Baghouse) demonstrated a 
particulate removal efficiency of 98.6 percent over three runs on April 10 and 
11,1991 based on IWhr. 

The Baghouse System (including the Busch Baghouse) demonstrated a lead 
removal efficiency of 99.9 percent over three runs on April 10 and 11, 1991 
based on Ib/hr. 
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The test conditions and results of analysis are presented in Tables 1 through 5 
on pages 1-3 through 1-7. 

To the best of our knowledge, the data presented in this report are accurate 
and complete. 

Respectfully submitted, 

CLEAN AIR ENGINEERING 

Jack Demkovich 
) Manager, Central Region Manager, Technical ComrnunicBti6ns 
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EPA Methods 5 and 12 
Beghouse 039 Inlet 
Aprll 10 and 11,1991 

Run No. 
Date (1001) 
Starr Time (apmx.) 
Slop Xme (approx.) 

Temperature (‘0 
Moisture (volume %) 
0 2  (dry volume %) 
C Q  (dry volume %) 

edm 
dsdm 

eamgllata 
grid& 
lbmr 

u 
grldscf 
lbmr 

1 

0:lO AM 
11:17AM 

April 10 

130 
0.8 

20.9 
0.0 

24,749 
21,365 

0.0409 
7.5 

2.02E-02 
3.7 

2 
April 10 
3 3  PM 
247 PM 

130 
1.4 

20.9 
0.0 

26,621 
22.786 

0.1379 
26.9 

1.30E-02 
2.5 

3 
Apd 11 

8:45 AM 
1O:Yl AM 

119 
1.2 

20.9 
0.0 

24,295 
21.387 

0.1478 
27.1 

4.91E-02 
9.0 

Average 

126 
1.1 

20.9 
0.0 

2 5 , 2 2 1  
21,849 

0.1085 
20.5 

2.71 € 4 2  
6.1 
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EPA Methods 5 and 12 
Baghouse 039 Outlet 
April 10 and 11,1991 

Run No. 
Dam (1891) 
start TilTm (approX.) 
S!np Tune (approx.) 

Temperature ('0 
Moiablre (volume %) 
Q (dry volume %) 
w(dy volume%) 

adm 
dsdn 

Ealkalh 
gr/dscl 
Ibhr 

Leap 
gr/dscl 
lbhr 

Parhilate 
Lead 

1 
April 10 

9:lO AM 
11:35 AM 

114 
1.1 

20.9 
0.0 

26,702 
22,874 

0.0014 
0.27 

9.70E-05 
1.9OE-02 

98.3 
99.5/ 

2 3 
April 10 April 11 

335 PM 8:4J AM 
550 PM 10:65 AM 

100 104 
0.9 1.0 

20.9 20.9 
0.0 0.0 

25.096 23,667 
23,026 21,890 

0.0006 0.001 1 
0.12 0.20 

2.90E-05 13.2E-05 
0.57E-02 2.45E-02 

99.8 88.2 
98.8 88.7 

Avorag. 

108  
1.0 

20.9 
0.0 

24,821 
22.590 

0.0010 
0.20 

8.50E-05 
1.64E-02 

98.4 
99.7 



- ~~ 

RSR CORPORATION 
CAE Project No: 5633 

EPA Methods 5 and 12 
Baghouse 040 Inlet 
April 10 and 11,1991 

Run No. 
Dale (1991) 
Skwt?ime(aPpDX.) 
Stop Tme (appro%) 

Temperabm('F) 
Moisture (volume %) 
0 2  (dry vdume%) 
GO2 (dry volume %) 

adm 
dschn 

grldsd 
lbhr 

laad 
prldsd 
Ibhl 

1 
April 10 

e:io AM 
11:20AM 

150 
1.3 

20.9 
0.0 

18.313 
15.206 

0.4810 
63 

4.73E-02 
6.2 

2 
April 10 
3:40 PM 
5 : s  PM 

128 
3.5 

20.9 
0.0 

18.348 
16,207 

0.2347 
33 

6.72E-02 
7.9 

3 
April 11 
8:45 AM 

10% AM 

118 
1.9 

20.9 
0.0 

21,289 
18.601 

0.1412 
23 

4.23E-02 
6.7 

Average 

1 3 2  
2.2 

20.9 
0.0 

19,860 
18.871' 

0.2748 
39 

4.87E-02 
7.0 

1-5 
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EPA Methods 5 and 12 
Eaghouse 040 Outlet 
April 10 and 11,1991 

Run No. 
Oate(l881) 
Start l ime (appmx.) 
Stop Tune (appmx.) 

Moisture (volume %) 
0 2  (dry vdum %) 
CQ (e volume %) 

adm 
d s C h  

earhkam 
grldsd 
lblhr 

laad 
pr1dsd 
I bRv 

Par6atlam 
Lead 

1 

910 AM 
1120 AM 

ApdllO 

126 
1 .z 

20.8 
0.0 

21,681 
18.752 

0.0017 
0.3 

2.05E-04 
3.30E-02 

89.6 
89.5 

2 
April 10 

339 PM 
5:48 PM 

118 
1.8 

20.8 
0.0 

20.902 
16,414 

O.OW7 
0.1 

0.88E-04 
1.38E-02 

88.7 
99.8 

3 

8:ds AM 
10:s  AM 

Apd 11 

111 
1.4 

20.8 
0.0 

22,406 
20.198 

0.0008 
0.2 

1.31 E.04 
2.26E-02 

88.3 
88.7 

Average 

118 
1 .S 

20.9 
0.0 

21,683 
19,122 

0.0009 
0.2 

1.41 E-04 
2.32E-01 

99.6 
99.7 
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EPA Methods 5 and 12 
Busch Baghouse Outlet 
April 10 and 11,1991 

Run No. 1 2 3 CONSTANT 

oan,(imi) Apru 10 April 10 April 11 Aprll 10 
stm rime (appox.) 0:1oAM 3:s PM 8:45 AM 8 : s  AM 
stop n m    appro^.) 11:aAM 6:48 PM 1o:K) AM 6:M PM 

GesamaR 
Temperalure (‘0 117 110 IC4 116 
MOlshJi-9 (volume %) 1.4 1.8 12 1.2 
0 2  (dry volume K) 20.9 20.8 20.9 20.8 
cO2 (dry volume %) 0.0 0.0 0.0 0.0 

44,707 adm 46,002 45,131 45.400 
dsdm 41.148 40.SsO 41,459 40.003 

- 
O.Oo30 0.0018 0 . W  O.ooo8 

1.1 0.8 1.4 0.3 

O.M)E+W 8.06E.05 0.00E40 1.43E-M 
O.M)E*OO 2.80E.02 0.00E+W 488E-94 

99.0 DB.2 97.7 P&& 
Lead 100.0 99.8 100.0 

-2 

1 Note: The average is taken from Runs 1 through 3. 

Note: Total System Removal Efficiency 

Average 

112 
1 .E 

20.9 
0.0 

45,541 
41.052 

0.0029 
1 .o 

2.BSE-06 
0.338-03 

98.B 
99.9 
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Quemetco, Inc. processes used automobile batteries for lead reclaimation. 
Plastic components from the batteries are sold to a plastic recycler. A 
secondary lead smelter recycles lead into ingots for industry. 

The testing reported In this document was performed at the Busch Baghouse, 
Baghouse 039, and Baghouse 040. 

A schematic of the particulate process is shown below. The test locations are 
marked numerically. 

STACK 
I f"scq BAGHOUSE 

TI-- 
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SAMPLING PROCEDURES 

The sampling followed procedures as detailed in US. Environmental Protection 
Agency (EPA) Methods 1,2,3, 4, 5 and 12. These methods are titled: 

Method 1 - "Sample and Velocity Traverses for Stationary Sources;" 
Method 2 - "Determination of Stack Gas Velocity and Volumetric Flow Rate 

(Type S Pitot Tube);" 
Method 3 - "Gas Analysis for Carbon Dioxide, Oxygen, Excess Air and Dry 

Molecular Weight;" 
Method 4 - "Determination of Moisture Content in Stack Gases;" 
Method 5 - "Determination of Particulate Emissions from Stationary 

Sou ices f 
Method 12 - "Determination of Inorganic Lead Emissions from Stationary 

Sources." 
The Method 5 and 12 samples were obtained simultaneously in a single 
sample train using procedures described in Method 12. 

These methods appear in detail in Title 40 of the Code of Federal Regulations 
(CFR), Part 60, Appendix A. 

The sampling apparatus is shown in Fig 1 on page 3-2. The sampling 
equipment was designed and manufactured by the Research Appliance Co. 
and Clean Air Engineering to meet U.S. EPA standards. All equipment was 
calibrated at the Clean Air Engineering laboratory prior to shipment to the job 
site. 

3-1 
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The Baghouse 039 Inlet and Outlet each have two ports. For particulate and 
lead testing, six points were sampled per port. The sampling time per point was 
ten minutes for a total sampling time of 120 minutes. The sampling locations 
are shown in Figs 2 and 4 on pages 3-4 and 3-6, respectively. 

The Baghouse 040 Inlet and Outlet each have two ports. For particulate and 
lead testing, six points were sampled per port. The sampling time per point was 
ten minutes for a total sampling time of 120 minutes. The sampling locations 
are shown in Figs 3 and 5 on pages 3-5 and 3-7, respectively. 

The Busch Baghouse has five ports. For particulate and lead testing, six points 
were sampled per port. The sampling time per point was four minutes for a 
total sampling time of 120 minutes. The sampling locations are shown in Fig 6 
on page 3-8. 

3-2 
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The EPA Methods 5 and 12 sampling apparatus is shown. 

r Contents 
1) 100 ml0.1N Nitric Acid 
2) 100 mlO.1 N Nitric Acid 
3) empty 
4) 300 g silica gel 
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The cross section of the Baghouse 039 Inlet shows traverse point locations. 

I ,  

PORT I 

TRAVERSE PO IN7: PORT TO POINT DISTANCE !IN 
1 28.7 

25.6 
21.1 

8.9 
4.4 
1.3 

3-4 
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The cross section of the Baghouse 040 Inlet shows traverse point locations. 

PORT TO POINT DISTANCE (IN.) 
22.9 

jTw3Emm 
1 

20.5 
16.9 
7.1 
3.5 
1.1 
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The cross section of the Baghouse 039 Outlet shows traverse point locations. 

PORT 2 

l B M s a 3 N  PORT TO POINT DISTAMXlJJ 
1 57.4 

51.2 
42.2 
17.8 
8.8 
2.6 
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The cross section of the Baghouse 040 Outlet shows traverse point locations. 

PORT I 
n 

PORT I 

TRAVERSE POINT PORT TO POINT DISTANCE (IN 
1 32.5 
2 29.0 
3 23.9 
4 10.1 
5 5.0 
6 1.5 

3-7 
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The cross section of the Busch Baghouse Outlet shows 
traverse point locations. 

+ + + + 
+ + + + ‘i + + + + 

K-49.5 IN-] 

3 3 . 5  I N I  + + + + + I  
I I  + + + + + I  + + + + + 

6 I 
PORT I PORT 5 

TRAVERSE POINT PORT TO PO INT D STANCE Clr\u 
1 30.7 
2 
3 
4 
5 
6 

25.1 
19.5 
14.0 

2.8 
8.4 

3-8 
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ANALYTICAL PROCEDURES 

Particulate 

The particulate emissions were determined following procedures detailed in 
EPA Method 5. Particulate samples collected on Whatman 934 AH glass fiber 
filters were analyzed gravimetrically. The probe and nozzles were washed with 
acetone. The wash was transferred to tared beakers and evaporated to 
dryness. These weight differentials were combined to determine total 
particulate matter. 

w 
The lead emissions were determined using laboratory procedures detailed in 
EPA Method 12. The filter and impinger catches of the sampling train were 
analyzed by atomic absorption spectrophotometry. 

The probe wash and impinger solutions were evaporated to dryness. The 
residue and the matter on the filter were each digested with 50% nitric acid 
followed by 3% hydrogen peroxide. The digested material was resolubilized, 
filtrated and the volume taken to 100 ml rather than 250 ml as specified by 
Method 12. Aliquots of the resultants were each diluted as necessary and 
analyzed for lead. 

QUALITY CONTROL PROCEDURES 

Quality control procedures for all aspects of field sampling; sample 
preservation and holding time; reagent quality; analytical method; analyst 
training and safety; and instrument cleaning, calibration and safety were 
followed. These procedures are generally consistent with EPA guidelines 
documented in "Quality Assurance Manuals for Air Pollution Measurement 
Systems," Vol 3, "Stationary Source Specific Methods" (EPA-600/4-77-027b). 

3-9 
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An additional test run was performed at the Busch Baghouse Unit Stack. 
This run is not included in report averages. 

The RSR Corporation representative on site reported noting condensation 
inside the Busch Baghouse Unit during Runs 1 and 3. It was his feeling that 
the filter discoloration was a direct result of this condensation. 

The particulate test runs 1 and 3 showed an increase in grain loading across 
the Busch Baghouse Unit. 

The stack area for Runs 1 through 3 at the Baghouse 039 Inlet written on the 
field data sheets in the Field Data Section of the Appendix is incorrect. The 
correct stack area is 4.91 square feet. 

No other deviations from standard U.S.EPA testing procedures were noted. 
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SAMPLE CALCULATIONS 
PARAMETERS 
CALIBRATION DATA 
WEIGHT SHEETS 
FIELD DATA 
LABORATORY DATA 
CHAIN OF CUSTODY 
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A 
An 
As 
Bwo 
Bws 

CP 
Df 
Fd 
FC 
GCV 
DH 
- 

KP 

Nomenclature 

absorbance 
cross sectional area of nozzle ($1 
cross sectional area of stack (ft2) 
proportion of watervapor in the gas stream by volume (“h) 
proportion of water vapor in the gas stream by volume (“h) 
at saturated condiiions 
pitot tube coeffident (dimensionless) 
dilution factor 
ratio of dry gas generated to gross calories (dscf/MBtu) 
ratio of gas generated 
gross calorific value of fuel (Btwlb) 
average pressure drop across meter box orifice (in. H20) 

average square roots of velocity heads of stack gas (4- 
meter orifice calibration coefficient (in. H20) 
percent of isokinetic sampling (acceptable: 90 s %I s 11 0%) 

pitot tube constant: 85.49 (fusec) ’( 

spectrophotometer calibration factor 
dry molecular weight of stack gas (IbAb-mole) 
molecular weight of stack gas, wet basis (IbAb-mole) 
total amount of particulate matter collected (gm) 
normality of titrant (meq/ml) 
barometric pressure (in. Hg) 
final absolute pressure of flask (in. Hg) 
initial absolute pressure of flask (in. Hg) 
absolute stack gas pressure (in. Hg) 
volumetric flow rate, actual conditions 
volumetric flow rate, standard conditions, dry basis 
standard conditions, 29.92 in. Hg, 68 F 
final absolute temperature of flask ( R) 
initial temperature of flask ( R) 
average dry gas meter temperature ( F) 

IbAb-mole)(in. H a  

45iXG 



average stack temperature ( F) 

absolute temperature, standard conditions (528 R) 
total sampling time (min) 
volume of aliquot (ml) 
volume of flask (ml) 
total volume of liquid collected in lmpingers and silica gel (ml) 
volume of gas sample through the dry gas meter at meter 
conditions (ft3) ' .  

volume of gas sample through the dry gas meter, standard 
conditions (ft3) 
volume of flask sample, standard conditions (ml) 
total volume of solution (ml) 
volume of titrant used to titrate aliquot (ml) 
volume of titrant used to titrate blank (mi) 
volume of water collected, standard conditions (ft3) 
stack gas velocity (Wsec) 
gas meter correction factor (dimensionless) 
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SAMPLE CALCULATIONS - RUN 1 ,BAGHOUSE 039 OUTLET 
(Note : results are taken from computer analysis) 

1, Volume of water collected 
h d  = (0.04707) (Vlc) 

= (0.04707) (18) 
= 0.847 wscf 

2. Volume of gas metered, standard conditions 

- (1 7-64] (vm I[ R + g] (vd ) - - 
(460+Tm) 

vmstd 

(1 7.64) (76.69) L29.53 + 1.4 
(460 + 74) 

= '3-61(0.9955) 

= 74.81 dscf 

3. Moisture content 
k t d  

Vmstd + k s l d  
0.847 

74.73 +0.847 

B , =  

- - 
=0.0112 
-1.1 % 

4. Molecular weight of dry gas stream 
Md = 0.44(%C02)+0.32(%02) +0.28(%CO+%N2) 

= 0.44(0.0) + 0.32(20.9) + 0.28(79.1) 
= 28.84 
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SAMPLE CALCULATIONS (Continued) 

5. Molecular weight of stack gas 
Me =Md (1 -&0)+18(Bwo) 

= 28.84 (1 - 0.01 12) + 1 a(0.0112) 
= 28.71 

6. Stack pressure (in. Hg) 

-4.0 
= 29.53 + (-) 

13.6 
= 29.27 

7. Velocity of stack gas 

[114 + 4601; 

[(28.71) (29.24)]: 
= 85.49 (0.84) (0.368) 

= 2 1.82 R/sec 

8. Total flow of stack gas 

0, = (60) (A, ('4 1 
= (60) (1 9.63) (21.83) 
= 25,702 acfm 

- (25,716) (29.24) (17.64) (1 -0.0112) 

= 22,874 dscfm 

- 
114+460 
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SAMPLE CALCULATIONS (Continued) 

9. Particulate 

grldscf 

lblhr 

10. Lead 

Ibldscf 

g/sec 

lblhr 

- (15.43) (Mi) - 
Vmrtd 

- (15.43) (0.0066) 

= 0.0014 

- 
74.73 

(0.0014) (22,862) (60) 
7000 

- - 

= 0.27 

(0.470) 
(74.73) (453,590) 

E 

= 1.39 x 10' 

= (Ib/dscf) (dscfm) (1 minl6O sec) (453.6 gllb) 
= (1.39 x 10-')(22,862)(1/60) (453.6) 
= 2.40 x 1 0' 

= (Ibldscf) (dscfm) (60) 

= 1.90 x 10-2 
= (1.39 x 10-')(22,862)(60) 
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SAMPLE CALCULATIONS (Continued) 

10. Lead (continued) 

(lb/hr)(7000) 
(dscfm)(60) 

grldscf 

- (1 -90 x 1 02)(7000) 
(22,862)(60) 

- 

= 9.71 x 10.' 

11. Removal Efficiency (Particulate) 

(Inlet, Ib/hr) - (Outlet, Ib/hr) 
% =  

(Inlet, Ib/hr) 

= 96.3 % 

The removal efficiency for lead was calculated in a similar manner. 
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BAGHOUSE 039 INLET 

RUN NO. 
Date (1991) 
Start Time (approx.) 
Stop Time (approx.) 

%CO2 
%02 
Pb 
STATIC P 

As 
Vlc 
Vm 
DH 
Yd 
Tm 

CP 

CALCULATED RESULTS 

Vwstd 
Vmstd 
Bwo 
AVO VEL ROOT 
AVO TEMP 
Md 
MS 
Ps 
vs 
Qa (acim) 
Qstd (dscfm) 

1 
April 10 
9:lO AM 
11:17AM 

0.0 
20.9 
29.56 
-6.5 
0.84 
4.91 
21 

125.33 
3.8 

1.0077 
103 

0.988 
118.08 
0.0083 
1.393 
130 

28.84 
28.75 
29.08 
84.01 
24,749 
21,355 

2 3 
April 10 April 11 
338 PM 8:45 AM 
5:47 PM 10:50 AM 

0.0 0.0 
20.9 20.9 
29.56 29.77 
-7.5 -7.5 
0.84 0.84 
4.91 4.91 
30 25 

110.99 99.51 
2.9 2.6 

1.0077 1.0077 
109 84 

1.41 2 1.177 
103.24 97.41 
0.0135 0.01 19 
1.495 1.383 
130 119 

28.84 20.84 
28.69 28.71 
29.01 29.22 
90.36 82.47 
26,621 24,295 
22,786 21,387 
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EAGHOUSE 040 INLET 

RUN NO. 1 
Dale (1991) April 10 
Start Time (approx.) 9:lO AM 
Stop Time (approx.) 11 :20 AM 

%GO2 
%02 
Pb 
STATIC P 
CP 
AS 

Vlc 
Vm 
DH 
'id 
Tm 

CALCULATED RESULTS 

Vwstd 
Vmstd 
Bwo 
AVG VEL ROOT 
AVG TEMP 
Md 
MS 

PS 
VS 
Qa (acfm) 
Qstd (dscfm) 

0.0 
20.9 

29.56 
-6.6 
0.84 
3.14 

26 
94.70 

2.9 
1.0031 

68 

1.224 
94.49 

0.0128 
1.583 

150 
28.84 
28.70 
29.07 
97.20 

18,313 
15,206 

2 3 
April 10 April 11 

3:40 PM 8:45 AM 
550 PM 10:55 AM 

0.0 0.0 
20.9 20.9 

29.56 29.77 
9.5 -0.2 
0.84 0.84 
3.14 3.14 

36 48 
48.42 120.66 

0.7 4.0 
1.0031 1.0031 

85 82 

1.695 
46.56 

0.0351 
1.692 

128 
28.84 
28.46 
28.94 

102.70 
19,349 
16,207 

2.259 
118.43 
0.0187 

1.892 
118 

28.84 
28.63 
29.17 

11 3.00 
21,289 
18,601 
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BAGHOUSE 039 OUTLET 

RUN NO. 
Date (1991) 
Start Time (approx.) 
Stop Time (approx.) 

%GO2 
%02 
Pb 
STATIC P 
CP 
As 
Vlc 
Vm 
DH 
Yd 
Tm 

CALCULATED RESULTS 

Vwstd 
Vmstd 
Bwo 
AVG VEL ROOT 
AVG TEMP 
Md 
Ms 
Ps 
vs 
Qa (acfm) 
Qstd (dscfm) 

1 
April 10 

9:lO AM 
11 :35 AM 

0.0 
20.9 

29.56 
4.0 
0.64 

19.63 
10 

76.69 
1.4 

0.9955 
74 

0.647 
74.01 

0.01 12 
0.360 

114 
28.64 
28.71 
29.27 
21.02 

25,702 
22,074 

2 
April 10 

3:35 PM 
5:50 PM 

0.0 
20.9 

29.56 
-2.6 
0.64 

19.63 
14 

76.03 
1.3 

0.9955 
72 

3 -  
April 11 

8:45 AM 
10:55 AM 

0.0 
20.9 

29.77 
-2.6 
0.64 

19.63 
15 

69.56 
1.2 

0.9955 
59 

0.659 0.706 
74.43 70.27 

0.0088 0.0099 
0.364 0.344 

100 104 
20.64 28.64 
20.74 20.73 
29.37 29.50 
21.31 20.09 

25,095 23.667 
23,026 21,690 



RSR CORPORATION 
CAE Project No: 5633 
BAGHOUSE 040 OUTLET 

RUN NO. 
Date (1991) 
Start Time (approx.) 
Stop Time (approx.) 

%CO2 
%02 
Pb 
STATIC P 

As 
Vlc 
Vm 
DH 
Yd 
Tm 

CP 

CALCULATED RESULTS 

Vwstd 
Vmsld 
Bwo 
AVG VEL ROOT 
AVG TEMP 
Md 
Ms 
Ps 
vs 
Qa (acfm) 
Qstd (dscfm) 

1 
April 10 
930 AM 

1 1  :25 AM 

0.0 
20.9 
29.56 
-6.5 
0.84 
6.31 
18 

68.40 
1.1 

0.9950 
54 

0.847 
69.23 
0.0121 
0.952 
126 

28.84 
28.70 
29.08 
57.27 
21,681 
18,752 

2 
April 10 
3:39 PM 
5:49 PM 

0.0 
20.9 
29.56 
-2.5 
0.84 
6.31 
25 

65.60 
1 .I 

0.9950 
68 

1.177 
64.63 
0.01 79 
0.928 
118 

28.84 
28.64 
29.38 
55.21 
20.902 
18,414 

3 
April 11 
8:45 AM 
1054 AM 

0.0 
20.9 
29.77 
-2.5 
0.84 
6.31 
22 

71.48 
1.3 

0.9950 
69 

1.036 
70.83 
0.0144 
1.005 
111  

28.84 
28.68 
29.59 
59.18 
22,406 
20,199 



RSR CORPORATION 
CAE Project No: 5623 
BUSCH BAGHOUSE OUTLET 

RUN NO. 1 

Start Time (approx.) 9:15 AM 
Stop Time (approx.) 1131 AM 

DATE (1991) April 10 

%GO2 
9602 
Pb 
STATIC P 
CP 
As 
Vlc 
Vm 
DH 
Yd 
Tm 

CALCULATED RESULTS 

Vwstd 
Vmstd 
Bwo 
AVG VEL ROOT 
AVO TEMP 
Md 
Ms 
Ps 
v s  
Qa (acfm) 
Qstd (dscfm) 

0.0 
20.9 

29.56 
0.3 

0.84 
11.5 

24 
83.43 

1.3 
1.0063 

72 

1.130 
82.55 

0.0135 
1.129 

117 
28.84 
28.69 
29.58 
66.85 

46,092 
41,148 

2 
April 10 

3:38 PM 
549 PM 

0 
20.9 

29.56 
0.3 

0.84 
11.5 

32 
83.25 

1.5 
1.0063 

85 

1.506 
80.45 

0.0184 
1.110 

110 
28.04 
28.64 
29.58 
65.41 

45,131 
40,550 

3 
April 11 

8:45 AM 
10:55 AM 

0 
20.9 

29.77 
0.3 

0.84 
11.5 
22 

83.32 
1.5 

1.0063 
78 

1.036 
82.1 4 

0.0124 
1.124 

108 
28.84 
28.70 
29.79 
65.80 

45,400 
41,458 

. 



RSR CORPORATION 
CAE Project No: 5633 
BUSCH BAGHOUSE OUTLET 

RUN NO. 
DATE 
Slalt Time (approx.) 
Stop Time (approx.) 

%C02 
%02 
Pb 
STATIC P 

As 
Vk 
Vm 
DH 
Yd 
Tm 

CP 

CALCULATED RESULTS 

Vwstd 
Vmstd 
Bwo 
AVG VEL ROOT 
AVG TEMP 
Md 
Ms 
Ps 
vs 
Qa (adm) 
Qstd (dsdm) 

1 

9:20 AM 
5:20 PM 

0.0 
20.9 

29.56 
0.3 

0.84 
11.5 

86 
331.42 

1.4 
1.0035 

76 

4.048 
324.67 
0.0123 
1.095 

116 
28.84 
28.70 
29.58 
64.79 

44,707 
40,003 



RSR CORPORATION 
CAE Project No: 5633 
039 Inlet 

Run No. 

Vrnstd 
Bwo 
Md 
MS 
PS 
vs (rvsec) 
acfm 
dscfm 

1 

118.08 
0.0083 
28.84 
28.75 
29.08 
64.01 

24,749 
21,355 

BLANK= 0.16 
154.600 
154.450 

2.88E-06 
4.66E-01 

3.69 
2.02E-02 

2 

103.24 
0.0135 
28.84 
28.69 
29.01 
90.36 

26,621 
22,786 

87.200 
87.050 

1.86E-06 
3.20E-01 

2.54 
1.30E-02 

Lead 

3 

97.41 
0.01 19 
28.84 
28.71 
29.22 
82.47 

24,295 
21,387 

MW = 207.2 
309.900 
309.750 

7.01 E-06 
1.13E+00 

9.00 
4.91 E-02 

0 



RSR CORPORATION 
CAE Project NO: 5633 
040 Inlet 

Lead 

Run No. 

Vmstd 
Bwo 
Md 
Ms 
Ps 
vs (Ivsec) 
aclm 
dscfm 

1 

94.49 
0.0128 
28.84 
28.70 
29.07 
97.20 

18,313 
15,206 

2 

46.56 
0.0351 
28.84 
28.46 
28.94 

102.70 
19,349 
16,207 

BLANK= 0.15 
289.900 172.800 
289.750 172.650 

6.76E-06 8.18E-06 
7.77501 l.OOE+OO 

6.17 7.95 
4.73E-02 5.72E-02 

3 

118.43 
0.0187 
28.84 
28.63 
29.17 

11 3.00 
21,289 
i8,601 

MW = 207.2 
324.500 
324.350 

6.04E-06 
8.49E-01 

6.74 
4.23E-02 



RSR CORPORATION 
CAE Project NO: 5633 
039 Outlet 

Run No. 

Vrnstd 
Bwo 
Md 
Me 
PS 

acfm 
dscfm 

vs (fVSec) 

1 

74.81 
0.01 12 
28.84 
28.71 
29.27 
21.82 

25,702 
22,874 

2 

74.43 
0.0088 
28.84 
28.74 
29.37 
21.31 

25,095 
23,026 

3 

70.27 
0.0099 
28.84 
28.73 
29.58 
20.09 

23,667 
21,690 

BLANK= 0.15 MWr 207.2 
0.620 0.290 0.750 
0.470 0.140 0.600 

1.39E-08 4.1 5E-09 1.88E-08 
2.40E-03 7.22E-04 3.09E-03 
1.90E-02 5.73E-03 2.45E-02 
9.70E-05 2.90505 1.32504 



~ 

RSR CORPORATION 
CAE Project No: 5633 
040 Outlet 

Lead 

Run No. 

Vmstd 
Bwo 
Md 
Ms 
Ps 

acfm 
dscfm 

vs (Wsec) 

Lead 
mg (gross) 
mg (net) 
Ibldscf 
g/s= 
Ibihr 
grldscf 

1 

69.23 
0.01 21 
28.84 
28.70 
29.08 
57.27 

21,681 
18,752 

BLANK= 0.15 
1.070 
0.920 

2.93E-08 
4.1 5E-03 
3.30E-02 
2.05E-04 

2 

64.63 
0.0179 
28.84 
28.64 
29.38 
55.21 

20,902 
18,414 

0.520 
0.370 

1.26E-08 
1.76E-03 
1.39E-02 
8.83E-05 

3 

70.83 
0.0144 
28.84 
28.68 
29.59 
59.18 

22,406 
20,199 

MW- 207.2 
0.750 
0.600 

1.87E-08 
2.85E-03 
2.26E-02 
1.31 E-04 



RSR CORPORATION 
CAE Project No: 5633 
B u s h  Outlet 

Run No. 

Vmstd 
Bwo 
Md 
MS 
Ps 
vs (WSeC) 
acfm 
dscfm 

1 

82.55 
0.0135 
28.84 
28.69 
29.58 
66.85 

46,092 
41,148 

BLANKS 0.15 
0.150 
0.000 

O.OOE+OO 
O.OOE+OO 
0.00E40 
O.OOE+OO 

2 

80.45 
0.0184 
28.84 
28.64 
29.58 
65.41 

45.131 
40,550 

0.570 
0.420 

1.15E-08 
3.53E-03 
2.80E-02 
8.06E-05 

Lead 

3 

82.14 
0.0124 
28.84 
28.70 
29.79 
65.80 

45,400 
41,458 

Constant 

324.67 
0.0123 
28.84 
28.70 
29.58 
64.79 

44,707 
40,003 

MW s 207.2 
0.150 0.180 
0.000 0.030 

O.OOE+OO 2.04E-10 
O.OOE+OO 6.1 6E-05 
0.00E+00 4.89E-04 
0.00E+00 1.43E-06 



RSR CORPORATION 
CAE Project No: 5633 
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RSR CORPORATION 
CAE Project No: 5633 



CAE P r o j e c t  # 55441 

FJEIGH Sl3EE-r # 1 As- 

R R  W F 
D U  T B WASH 

S N  # IDENTIFIER T ML CORR. GKSS TARE NET 

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

1 BLANK" B 64 0.0000 111.0076 111.0070 0.0005 

2 AA08 B 60 0.0005 107.9508 107.9447 0.0056 

3 AAo9 B 62 0.0005 110.7959 110.7893 0.0061 

4 AAlo B 81 0.0006 109.4542 109.4483 0.0053 

5 FA11 B 88 0.0007 111.3394 111.2762 0.0625 

6 AAl2 B 132 0.0011 110.7949 110.7103 0.0835 

7 AAl3 B 179 0.0014 113.0632 112.9465 0.1153 

8 FA14 B 33 0.0003 115.5843 115.5804 0.0036 

114.2258 114.2241 0.0012 9 AAl5 B 57 0.0005 

10 FA16 B 93 0.0007 111.5490 111.5451 0.0032 
11 AM7 B 104 0.0008 119.7227 118.7697 0.9522 
12 AAl8 B 58 0.0005 113.0376 112.6613 0.3758 

13 AA34 B 306 0.0024 114.0614 113.6301 0.4289 

14 AA35 B 47 0.0004 112.0526 112.0477 0.0045 
15 M36 B 43 0.0003 114.3425 114.3394 0.0028 

16 Mol B 53 0.0004 117.9393 117.9374 0.0015 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* fs3~~: ATXWiBLF, CORRECTION IS .0008 WlOOML 

CAE Project # 55441 



- W E I G H  SHE;ET # 2 As- 

R R  W F 
D U  T B W H  

S N  # IDEWTIFW T ML CORR. GROSS TARE NET 

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

BLANK 

2 10355 

3 10349 

4 10352 

5 10353 

6 4-102 

7 4-98 

8 4-93 

9 4-101 

10 4-99 

11 4-112 

12 4-95 

13 4-97 

14  4-110 

15 4-100 

16 4-96 

17 4-111 

- 
F 
F 

F 
F 

F 
F 

F. 
F 

F 
F 

F 

F 
F 

F 
F 
F 

0.6658 

0.6481 

0.6898 

0.6651 

0.5984 

1.2121 

1.1825 

0.3765 

0.3649 

0.3929 

2.3797 

0.6614 

1.0077 

0.3643 

0.3601 

0.3949 

_------- ____- 
0.6555 0.0103 

0.6448 0.0033 

0.6737 0.0161 

0.6463 0.0188 

0.3476 0.2508 

0.3756 0.8365 

0.3659 , 0.8166 

0.3735 0.0030 

0.3630 0.0019 

0.3912 0.0017 

0.3864 1.9933 

0.3289 0.3325 

0.3532 0.6545 

0.3612 0.0031 

0.3601 0.0000 

0.3924 0.0025 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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Particulate Testing @ 
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- c  

Indicate (T) h imble, (F) I) ter, or (B)eaker in box below. 
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RSR CORPORATION 
CAE Project No: 5633 



CLIENT: CLEAN AIR ENGINEERING DEP’T. 66 PAGE : 1 OF 1 
REPORT .#:25579 SAMPLE I .D. : RSR QUEMETCO CAE# 5633 
ANALYTE: Pb ANALYS1S:ATOMIC ABSORPTION FLAME 
DETECTION LIMIT : 0.200 MG/L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

LAD CLIENT 
SAMPLE # SAMPLE # 

25579 REAGENT BLANK 
25579-01/23/40/-- BLANK 

BUSCH OUTLET. 
25579-02/19/36/53 CONSTANT 
25579-03/20/37/54 RUN 1 
25579-04/21/38/55 RUN 2 
25579-05/22/39/56 RUN 3 

039 
25579-07/24/41/57 RUN 
25579-08/25/42/58 RUN 
25579-09/26/43/59/RUN 

039 
25579-10/27/44/60 RUN 
25579-11/28/45/61 RUN 
25579-12/29/46/62 RUN 

25579-13/30/47/63 RUN 
25579-14/31/48/64 RUN 
25579-15/32/49/65 RUN 

25579-16/33/50/66 RUN 
25579-17/34/51/67 RUN 
25579-18/35/52/68 RUN 

040 

040 

INLET 
1 
2 
3 
OUTLET 
1 
2 
3 
INLET 
1 
2 
3 
OUTLET 
1 
2 
3 

BDL: BELOW THE DETECTION LIMIT 
N/A: NOT APPLICABLE 

FRACTION 1A 
TOTAL(MG) = CONC. 

FRACTION 2A 
TOTAL(MG) = CONC. 

DUPLICATE : 
% DEVIATION: 

SPIKE: 
% RECOVERY: 

DILUTION 
FACTOR 

1 
1 

1 
1 
2 
1 

500 
500 

1000 

2 
1 
2 

1000 
500 
1000 

5 
5 
5 

FINAL 
VOLUME CONC . 

(L) (MG/L) 

0.05 < 0.20 < 
0.05 3.05 

0.05 
0.05 
0.05 
0.05 

0.05 
0.05 
0.05 

0.05 
0.05 
0.05 

0.05 
0.05 
0.05 

0.05 
0.05 
0.05 

3.53 
3.04 
5.73 
3.04 

6.18 
3.49 
6.20 

6.16 
5.89 
7.53 

5.80 
6.91 
6.49 

4.26 
2.08 
3.02 

MG/L) X FINAL VOLUME(L) 

MG/L) X FINAL VOLUME(L) X ORIGINAL VOLUME ----_----___________ 
LORIG. VOLUME(L) - 

25579-02/19/36/53 25579-13/30/47/63 
0.28 0.88 

25579-03/20/37/54 25579-14/31/48/64 
100.5 99.66 

TOTAL 
(MG) 

0.01 
0.15 

0.18 
0.15 
0.57 
0.15 

154.6 
87.2 

309.9 

0.62 
0.29 
0.75 

289.9 
172.8 
324.5 

1.07 
0.52 
0.75 

--- 
L) I 
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