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July 23 .  1996 Job Number: I030 
Lab t4umbei: 296-094 

Astec. Inc. 
4 IO I Jerome Avenue 
Chattanooga, TN 37405 

ATTENTION: Mark G3uI1 

R€G&RD/NG: Emission Testina the Inlet Duc: and Outlet Exhaust to the Snog Hcg Cantro! Device a: 
the .,  . 

Dear Mr .  Gault: 

On July 9- 1 I ,  1996, N R x  Testkg performed emission testing on the irllet duct and the outlet 
exhaust of the Smog Hog electrostatic precipitator,contol device. The -testing was ccnducled t:, 
determine lhetata l  particulste, to:al hydrocerbons, flowrate,,molsturr! content and the collection 
efficiency lo the contrcl device of-the exhaus! gases exitiny from tho truck lod ing  building. 

On Ju ly  9. 1996. t m i r l g  was conducted for toial particulates entering end exiting the Smog Hog 
contrcl de:ice. Three ( 3 )  60 minute CARE Method 5 runs were conducted simultaceously at the 
i n k (  duct and thenuIL! exhaus! steck. The Inlet duct was 36" i n  diameter and a 12 point 
horizontal traverse WE coiduct&for !he isok:nt!tic psrttculte sampling.:he Gut let exhaust stack 
was 25"x36" and a 74 Goin; ( 8  points per port)  was mnducted for the isokinetic particuiate 
ssrnpling. The molecular weigh: of the stack gmes wes calculated assuming i t  to be ambient a i r  
(02 = 20.9% and CO2 = 0.0SX).  

On Ju ly  I I .  I ? % .  !018l hydrocarbons were.siiiiul!aneous sampled at the inlet and outlet of the 
S m q  tiq. The san-,:ing was conducled .7ccordinF to EPA Eethoc.25A. A heated Teflon line was 
used to transport ilie appiopria!e st& gases to the two (2)  total h y k a r b o n  (FID) analyzers. 
The sampling was wnducted with the "Top Opened & The Top Closed". Sampling was conducted for 
two ( 2 )  hours at each condition wi th data continuously recorded on a 10" s!rip charp recorder 
and data entered at I O  minute entervals. The.results were report& i n  ppmv and Ib /hr  85 

propane. An attempt was made to collect total hydrmrbon dsta on Ju ly  10; however one ( I ) of 
the analyzers failed 10 operate correctly thus t k  data obtained was assumed to be of no value. 

Operation data was coll.qted by A s k  perso&i during the testing.' 

The results of the test can be found on the attached sheets. 

If you have any questions regarding the testing procedures or the ,plculations. please contact the 
undersigned at ( 605) 6 4 4 . 4  099. 

. .  . . .  
Respectfu l l m t t e d ,  : 

. .  
.. . 

. .  Partner 

. .  



CONSTITUENT 

Start T h e  

Moisture, % 

Exhaust Fkwrate 
DSCFM 
ACFM 

Stack Temperature, "F 

Total Particulatc 
grelnsldacf 
Ib lhr  
% Reduction 

EUMMARY OF SOUSCE TEBT RESULTS 
719196 

RUN #l 
Outlet 

955 AM' 

. . 0 . 5  

i 3C11 
1 3 0 3 9  

93.8 

KUN 112 
Ou!!st 

11:35 AM 

3.8 

1 3 1 2 5  
1 4 4 1 2  

97.4 

3.0048 O.OC24 
0.53 . c.:7 

0 15.8 

SLXMARY OF SOb71cE 'TEST RESULTS 
7 /9 /96  

CONSTITUENT .WN #I RUN #2 
!nlet In le t  

Start T ine  9:50 AM 11:40 AM 

Molstg:e, 75 1.3 3.4 

Exhaust Fiowrete (Outict! 
D X F M  ? 3 0 1 1  13125  
ACFM 13939 14472  

Stack Temperature, O F  91.5 94.7, 

Total Fertlcuitite 
gralnsldstf  
iklhr.  . 

0.0024 0.0029 
0.38 C.32 

RUN #3 
Outlet 

.1:15 Pi4 

1.5 

9 3473  
1 4 6 2 3  

95.8 

0.0022 
- 0 2 6  

1 . 3  

RUN 43 
In let  

1:lO. PFd 

1.7 

1 3 4 7 3  
14628  

96.0 

c.0024 
0.28 
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SUMMARY OF SOGHCE TEST RESULTS 
7111196 

CONSTITUENT 

Start l l m e  

Molsture, O L  

Exhaust Flowrate (Outlet) 
DSCFM 
ACFM 

Stack Temperature, "F 

Total Hydrocarbons Ab Propane 
PPmv 
lb lhr  
% Aeducllon 

AUN#l ' !IUN#2 
Outlet Outlet 

Top Open Top Closed 

7:20 AM 9:45 AM 

2.4 0.6 

12348 11008 
13442 . 11765 

91.7 ' 9 2  

21 1 0  
1.8 0.77 

41.7 56.2 

SUMMKFIY OF SOU3CE TEST RESULTS. 
7 / 1 1 / 9 6  

C0NSTTIJEF.T RUN ni RUN #2 
lniet Inlet 

Top Open Top Closed 

Start Time 7:2C A M  9:45 AM 

Moisture, % . 
Exhaust Flowrate (Outletj 

DSCFM 1234% 1 1 0 0 8  
ACFM 13442 11765 

Stack Temperature. OF - - 
Total Hydrocarbons As Propane 

ppmv 3 6  2 3  
lb lhr  3.09 1.76 

RUN #3 RUN #4 
Outlet Outlet 

Top Open Top Closed 

1230  PM 2:lC PM 

12348 11 008 
13442  11765 

1 8  3 
1.55 0.23 
46.9 70.1 

RUN 23 RUN #4 
Inlet  Inlet 

Top Open Top Closed 

12:OO PM 2:lG ?M 

i 2 3 4 a  1 1  008 
13442 11765 

3 4  1 0  
2.92 0.77 
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I 1 
Client: Astec 

Site: 
Unit: Smog Hog' 

Date: 7 / 9 / 9 6  
Type: 7 std r 60 F 

Run: 1.0utIet 

I I 

Wlc 
Vlc  
Vm 

vn 
Y 

Pbar 
pe 
Ps 

Del. H 
Tm 

Vm(std) 
Vm (we 1) 
Vw(s1d) 

BWS 

c02 
02  
N2 
hn 
ws 
cp 

Del. P 
Ts 
As 
vs 
(B 

(36 

Q(S1d) 
An 

Theta 
I 

LP 

FIELD DATA 6 CALCUlA7lONS SUMMARY 

Water Condensate Weigh1 
Water Condensate Volume 
Metered Sample Gas Volume 
Avg. Leak Rate 
Leak Conected Sample Gas Volume 
Dry Gas Meter Callbration Factor 
Raromebic Pressure 
Statlc Pressure 
Stack Pressure, Absolute 
Dry Gas Meter Press. Differential. Average 
Dry Gas Meter Temperature. Average ' 
Sample Gas Volume 
Sample Gas Volume, Wet 
Water Vapor Volume 
Water Content of Stack Gas 
Carbon Dioxide. Dry 
O w e n .  Dry 
Nitrogen, Dry 
Molecular Wt. of Stack Gas, Dry 
Molecular Wt. of Stack Gas, Wet 
Pitot Calibration Factor 
Velody Head, Average Square Root 
Stack Gas Temperature. Average 
Area of Stack 
Stack Gas Velocity 
Actual Flow Rate 
Actual Flow Rate. Dry 
Stack Gas Flow Rate 
Nozzle Area 
Sampllng Time 
lsoklnetlcs 

4.0 
4.0 

35.321 
0.002 

35.321 
0.974 
29.93 
-0.2 
29.92 
1.317 
99.2 

32.0916 
32.2777 
0.1861 
0.006 

g 
ml  
dcf 
c f  
dcf 

In. Hg 
In HX) 
in. Hg 
In HX) 
deg. F 559.2 
dscl 
scf  
SCf 

0.576 
0.1 x 

20.9 x 
79.1 % 

28.844 lbllb mole 
28.781 lbllb mole 
0.834 
0.650 In. H20 
93.6 deg.F 5 5 -  8 
6.25 sq 11 33.85 
37.17 f l l s e c  
t3.939 cfm 
13.859 dcfm 
13,011 dsctm 

6 0  mln. 
0.00027858 sq 1t 0.226 

94.7 x 

deg. R 

x 

deg. R 
In dia 

in dia. 



I 
Client: Aslec 

Slte: 
Unit: Smog Hog 

Date: 7 /9 /96  
Type: T sld = 60 F 
Run: 2-Oullet 

Wlc 
V l C  
Vm 
LP 
Vn 
Y 

Pbar 
pg 
Ps 

Del. H 
Tm 

Vm(s1d) 
Vm (we f) 
Vw(std) 

Bws 
c02 
0 2  
h2 
MJ 
Ms 

Del. P 
TS 
As 
VS 

ca 
od 

a(s1d) 
An 

Theta 
I 

CP 

FlELD DATA & CALCULAnONS SUMMARY 

Water Condensate Weight 
Water Condensate Volume 
Metered Sample Gas Volume 
A q .  Leak Rate 
Leak Corrected Sample Gas Volume 
Dry Gas Meter Calibration Factor 
Barometric Pressure 
Static Pressure 
Stack Pressure, Absolute 
Dry Gas Meter Press. Differential, Average 
Dry Gas Meter Temperature. Average ' 
Sample Gas Volume 
Sample Gas Volume, Wet 
Water Vapor Volume 
Water Content of Stack Gas 
Carbon Dioxide, Dry 
Oxygen, Dry 
Nitrogen. Dry 
Molecular Wt. of Stack Gas. Dry 
Molecular W t  of Stack Gas. Wet 
Pitot Calibration Factor 
Veloctty Head. Average Square Root 
Stack Gas Temperature, Average 
Area of Slack 
Stack Gas Velocity 
Actual Flow Rate 
Actual Flow Rate, Dry 
Stack Gas flow Rate 
Nozzle Area 
Sarnpllng Time 
Isokinetics 

20.3 g 
20.3 ml 

36.788 dcf  
0.002 c f  

36.788 dcf 
0.974 
29.93 In. Hg 
-0.2 In HK) 
29.92 In. Hg 
1.386 In ti20 
104.8 W . F  

33.1040 dscf 
34.0483 scf  
0.9443 scf 
0.028 

0.1 n 
20.9 x 
79.1 % 

28.844 lbllb mole 
28.543 lbilb mole 
0.834 
0.670 In. H20 
97.4 deg.F 
6.25 aq f l  
38.60 f t l sec  
14.472 cfm 
14.071 dcfm 
13.125 dscfm 

0.00027858 sq 11 
6 0  mln. 

96.8 x 

564.8 

2.779 

557.4 
33.85 

0.226 

dcg. R 

n 

deg. R 
In dlE 

In. dla. 

3 



I 1 
Client: Astec 

Slte: 
Unit: Smog H o g  

Date: 7 / 9 / 9 6  
Type: T i t d  E 60 F 
Run: 3-Out let  

I I 

Wlc 
v t c  
Vm 

Vn 
Y 

Pbar 
pg 
Ps 

Del. H 
Tm 

Vm(sld) 
Vm (wet) 
Vw(std) 

BWS 

co2 
02 
N2 
hM 
Ms 
9, 

Del. P 
1s  
As 
VS 
ca 
w 

O(Std) 
An 

Theta 
I 

b 

FIELD DATA & CALCULATTONS SUMMARY 

Water Condensate Weight 
Water Condensate Volume 
Metered Sample Gas Volume 
Avg. Leak Rate 
Leak Corrected Sample Gas Volume 
Dry Gas Meter Calibration Factor 
Barometric Pressure 
Static Pressure 
Stack Pressure, Absolute 
Dry Gas Meter Press. Differential, Average 
Dry Gas Meter Temperature, Average I '  

Sample Gas Volume 
Sample Gas Volume, Wet 
Water Vapor Volume 
Water Content of Stack Gas 
Carbon Dioxide, Dry 
Oxygen. Dry 
Nltrogen. Dry 
Molecular Wt. of Stack Gas. Dry 
Molecular W t  of Stack Gas. Wet 
Pitot Calibration Factor 
Velodty Head, Average Square Root 
Stack Gas Temperature. Average 
Area of Stack 
Stack Gas Veloclty 
Actual Flow Rate 
Actual Flow Rate, Dry 
Slack Gas Flow Rate 
Nozzle Area 
Sampling Time 
lsoklnetics 

11.5 
11.5 

38.115 
0.002 

38.115 
0.974 
29.93 
-0.2 
29.92 
1.436 
107.9 

34.1173 
34.6523 
0.5350 
0.01 5 

0.1 
20.9 
79.1 

28.844 
28.677 
0.894 
0.680 
95.8 
6.25 
39.01 
14.628 
14,402 
13.473 

B 
rnl 
d c l  
c f  
dcf 

In. Hg 
In. HZO 
in. Hg 
In. HZO 
deg. F 
d s c l  
scf  
scf  

x 
x 
% 
lbllb mole 
lbflb mole 

In. HZO ' 

dee. F 
sq f t  
t t l s e c  
cf m 
dcfm 
dsclm 

0.00027858 sq It  
6 0  mln. 

97.2 X 

567.9 &?g.R 

1.544 X 

555.8 &g.R 
33.85 in dla. 

0.226 In dla 

4 



r I 
. .  Client: Aetec 

Site: 
Unit: Smog Hog 

Date: 7 / 9 \ 9 6  
T y p a : T s l d ~ 6 0 F  

Run: 1-Outlet 
I .  I 

CALCULATED EMISSION RESULTS 

Ws Particulate Weight 
Cs Particulate Emissions 

CFs Particulate Flow Rate 

0.0099 g 
0.0048 gralnldscl 

0.53 lblhr 

I 

i 



I I 
Client: Astec 

She: 
Unlt: Smog Hog 

Date: 7 I 9  I 9  6 
Type: T std I 60 F 

RWI: 2 - 0 ~ l l e t  

CALCULATED EMISSION RESULTS 

Ws Particulate Welghl 
Cs Particulate Emissions 
CFs. Partlculate Flow Rate 

0.0051 g 
0.0024 graln/dscf 

0.27 lblhr 

I 

6 



I 1 
Client: Astec 

Site: 
Unit: Smog Hog 

Date: 719196 
Type: T Std = 60 F 
Run: 3-outlet 

I CALCULATED EMISSION RESULTS 

Ws Particulate Weight 
Cs Particulate Emissions 

CFs Particulate Flow Rate 

.0.0049 g 
0.0022 grainldscf 

0.26 Ib/hr 

1 I 

7 



Client: Astec 
Site: 
Unit: Smog H o g  

Date: 7 /9 /96  
Type: T std = 60 F 

Run: 1- In le t  

I I 

Wlc 
VIC 
Vm 
Lp 
Vn 
Y 

Pbar 
pa 
Ps 

Del. H 
T m  

Vm(std) 
Irn (we 1) 
Vw (s Id) 

BWS 

c02 
0 2  
N2 
NCJ 
MS 
CP 

Del. P 
TS 
As 
vs 
QI 
(xd 

Q(Std) 
An 

Theta 
I 

FIEU) DATA & CALCULAnONS SUMMARY 

Water Condensate Weight 
Water Condensate Volume 
Metered Sample Gas Volume 
Avg. Leak Rate 
Leak Corrected Sample Gas Volume 
Dry Gas Meter Callbratlon Factor 
Barometric Pressure 
Static Pressure 
Stack Pressure, Absolute 
Dry Gas Meter Press. Differential. Average 
Dry Gas Meter Temperature. Average * 

Sample Gas Volume 
Sample Gas Volume, Wet 
Water Vapor Volume 
Water Content of Sladc Gas 
Carbon Dioxkle. Dry 
Oxygen, Dry 
Nitrogen. Dry 
Molecular Wt. of Stack Gas, Dry 
Molecular WI. of Slack Gas, Wet 
Pitot Calibration Factor 
Velocity Head. Average Square Root 
Sladc Gas Temperature, Average 
Area of Stadc 
Stadc Gas Velocity 
Actual Flow Rate 
Actual Flow Rate, Dry 
Sladc Gas Flow Rate 
Nozzle Area 
Sampling Time 
lsokinetics 

9.7 
9.7 

37.063 
0.002 

37.063 
1.01 1 
29.93 
-4.95 
29.57 
1.728 
111.8 

34.2405 
34.6917 
0.4512 
0.013 

0.1 
20.9 
79.1 

28.844 
28.703 
0.817 
0.578 
91.5 
7.07 
32.56 

13.939 
13.859 
13.01 1 

g 
m l  
dcf  
c f  
dcf 

In. Hg 
In H20 
In. Hg 
In H20 
deg. F 
dscf 
ecf 
scf  

% 
x 
% 
lbllb mole 
lbllb mole 

In. H2O 
deg. F 
sq 
f1tsec 
cf m 
dcfm 

571.8 

1.301 

551.5 
36.00 

dscfm Outlet Value 
o.0003~466 sq n 0.255 In. dia 

6 0 '  mln. 
88.6 % 

8 



Client: Astsc Date: 7 /9 /96  

Unit: Smog H o g  Run: 2- In le t  
Sile: Type: f Std = 60 F 

Wlc 
Vlc 
Vm 

Vn 
Y 

Pbar 
ps 
PS 

Del. H 
l m  

Vm(std) 
/m(wet) 
Vw(sld) 

BWS 
c02 
0 2  
En 
hkJ 
Ms 
CP 

Del. P 
Ts 
As 
vs 
a 
w 

Q(std) 
An 

Theta 
I 

LP 

RELD DATA & CALCULATIONS SUMMARY 

Water Condensate Welght 
Water Condensate Volume 
Metered Sample Gas Volume 
Avg. Leak Rate 
Leak Cowected Sample Gas Volume 
Dry Gas Meter Calibration Factor 
Barometric Pressure 
Static Pressure 
Stack Pressure, Absolute 
Dry Gas Meter Press. Differential, Average 
Dry Gas Meter Temperature, Average ' 
Sample Gas Volume 
Sample Gas Volume, Wet 
Water Vapor Volume 
Water Content of Stack Gas 
Carbon Dioxide, Dry 
Oxygen. Dry 
Nitrogen. Dry 
Molecular Wt. of Stack Gas. Dry 
Molecular Wl. of Stack Gas, Wet 
Pitot Calibrallon Factor 
Velocity Head, Average Square Root 
Slack Gas Temperature. Average 
Area of Stack 
Stack Gas Velocity 
Actual f low Rate 
Actual Flow Rate. Dry 
Siaadc Gas Flow Rate 
Nozzle Area 
Sampling Time 
Isokinetlcs 

28.8 
28.9 

41.275 
0.002 

41.275 
1.011 
29.93 
-4.95 
29.57 
1.810 
113.3 

38.0451 
39.3848 
1.3397 
0.034 
0.1 

20.9 
79.1 

28.844 
28.475 
0.81 7 
0.589 
94.7 
7.07 
33.42 
14.472 
14.071 
13.125 

B 
ml 
d c l  
c f  
dcf  

In. Hg 
In H M  
In. Hg 
In. HX) 
deg. F 
dsc f  
sc f  
scf  

x 
x 
% 
lbllb mole 
lbllb mole 

573.3 

3.402 

In. H20 
deg. F 554.7 
sq 11 36.00 
f t l sec  
c fm 
dcfm 
dscfm Outlel Value 

0.00035466 sq 11 0.255 In. dla. 
6 0  mln. 

98.6 x 

9 



1 
Cllent: Astec 

Slte: 
Unlt: Smog H o g  

Date: 7 ' 9  I9 6 
Type: T std = 60 F 

Run: 3-Inlet 

I I 

Wlc 
V l C  
Vm 

vn 
Y 

Pbar 
Po 
Ps 

Del. H 
Tm 

Vrn(std) 
Vm(wef) 
Vw(std) 

BWS 

c02 
0 2  
N2 
Md 
Ms 
CP 

Del. P 
Ts 
As 
VS 
0 3  

(sl 

Q(std) 
An 

Theta 
I 

LP 

HELD DATA 6 CALCULATlONS SUMMARY 

Water Condensate Weight 
Water Condensate Volume 
Metered Sample Gas Volume 
Avg. Leak Rate 
Leak Corrected Sample Gas Volume ' 

Dry Gas Meter Calibration Factor 
Barometric Pressure 
Static Pressure 
Stack Pressure, Absolute 
Dry Gas Meter Press. Dlfferentlal. Average 
Dry Gas Meter Temperature, Average ' 
Sample Gas Volume 
Sample Gas Volume, Wet 
Water Vapor Volume 
Water Content of Stack Gas 
Carbon Dloxlda. Dry 
Omen.  Dry 
Nitrogen. Dry 
Molecular WI. of Stack Gas, Dry 
Molecular WL of Stack Gas. Wet 
Pltot Callbration Factor 
Velocity Head, Average Square Root 
Stack Gas Temperature, Average 
Area of Stack 
Stack Gas Velodty 
Actual Flow Rate 
Actual Flow Rate. Dry 
Stack Gas Flow Rate 
Nozzle Area 
Sampling Time 
Isokinetics 

14.8 
14.8 

42.041 
0.002 

42.041 
1.011 
29.93 
-4.95 
29.57 
1.984 
114.0 

38.7198 
39.4083 
0.6885 
0.017 
0.1 

20.9 
79.1 

28.844 
28.655 
0.817 
0.609 
96.0 
7.07 
34.44 
14.628 
14.402 
13.473 

B 
m l  
dcf  
c f  
dcf 

In. Hg 
In H20 
In. Hg 
In HZO 
deg. F 
dscf  
s c f  
scf  

x 
x 
% 
lbllb mole 
lbnb mole 

In. H20 
deg. F 
sq rt 
f t l sec  
c f m  
dcfm 

574.0 d e g . R  

1.747 x 

556.0 d e g . R  
36.00 In. dla. 

dscfm Outlet Value 
0.00035466 sq 11 0.255 In. d la  

6 0  mln. 
95.9 x 



I 1 
- Client: Astec 

SHe: 
Unit: Smog H o g  

Dale: 7 / 9 / 9 6  
Type: T Sld = 60 F 
Run: 1-Inlet , 

I I 

- 
CALCULATED EMISSION RESULTS 

Ws Particulate Weight 
Cs Particulate Emissions 

CFs Particulate Flow Rate 

0.0076 g 
0.0034 grainldscf 
0.38 lblhr 

11 



- 

Client: Aslec 
Site: 
Unit: Smog Hog 

Date: 719196 

Run: 2-lnlel  
Type: T std = 60 F 

>' , 

CALCULATED EMISSION RESULTS 

Ws Particulate Weight 
Cs Particulate Emissions 

CFS Particulate Flow Rate 

0.0071 g 
0.0029 grain/dscf 
0.32 lblhr 

I 

1 2  



I I 
Cllent: Astec 

Site: 
Unit: Smog Hog 

Date: 719196 
Type: T std = 60 F 
Run: 3-Inlet 

CALCULATED EMlSSlON RESULTS 

Ws Particulate Weight 
Cs Particulate Emissions I CFs Particulate Flow Rate 

0.0061 g 
0.0024 grainldscf 
0.28 lblhr 

13 



Client: Astec Date: 7111196 

Run: l -Out lOt  
Site: Type: T Std E 60 F 
Unit: Smog Hog ' 

Wlc 
v t c  
Vm 

vn 
Y 

Pbar 
pe 
PS 

bel. H 
Tm 

Vrn(std) 
Im(wet) 
Vw(std) 

Bws 
COZ 
0 2  
M 
hu 
M 

Del. P 
Ts 
As 
VS 

(23 

w 
O(Std) 
Theta 

LP 

cp 

UELD DATA 6 CALCULATIONS SUMMARY 

Water Condensate Weight 
Water Condensate Volume 
Metered Sample Gas Volume 
Avg. Leak Rate 
Leak Conected Sample Gas Volume 
Dry Gas Meter Calibration Factor 
Barometric Pressure 
Static Pressure 
Stack Pressure, Absolute 
Dry Gas Meter Press. Differential. Average 
Dry Gas Meter Temperature. Averap ' 
Sample Gas Volume 
Sample Gas Volume, Wet 
Water Vapor Volume 
Water Content of Stack Gas 
Carbon Dioxide. Dry 
Oxygen, Dry 
Nitrogen. Dry 
Molecular Wt. of Stack Gas, Dry 
Molecular Wt. of Stack Gas, Wet 
Pitot Calibration Factor 
Velocity Head, Average Square Root 
Stack Gas Temperature. Average 
Area of Stack 
Stack Gas Velocity 
Actual Flow Rate 
Actual Flow Rate, Dry 
Stadc Gas Flow Rate 
Sampling Time 

21.1 
21 .I 

42.338 
0.002 

42.338 
0.974 
29.90 
-0.16 
29.89 
1 s o 0  
88.4 

39.2024 
40.1839 
0.9815 
0.024 
0.1 

20.9 
79.1 

28.844 
28.579 
0.834 
0.626 
91.7 
6.25 
35.85 

13,442 
13.114 
12,348 

6 0  

0 
m l  
dcf  
c f  
dcf 

In. Hg 
In H20 
in. Hg 
In H20 
deg. F 
dscf  
scf  
sc f  

% 
% 
% 
lbllb mole 
lbnb mole 

In. H20 
deg. F 
1q ft 
f t l sec  
cf  m 
dcfm 
dscfm 
mln. 

548.4 deg.R 

2.443 % 

551.7 deg.R 
33.85 in. d ia  

1 4  



. .  , .  

Client: Astec 
Site: 
Unit: Smog H o g  

Date: 711 1196 
Type: T std I 60 F 

R m  2-Oullel 

BELD DATA 6. CALCULATIONS SUMMARY 

Wlc Water Condensate Weight 
V lc  Water Condensate Volume 
Vm Metered Sample Gas Volume 
Lp Avg. Leak Rate 
Vn 
Y 

Pbsr Barometric Pressure 
Pg Static Pressure 
Ps Stack Pressure, Absolute 

Tm Dry Gas Meter Temperature. Average * 

Leak Cowecied Sample Gas Volume 
Dry Gas Meter Calibratlon Factor 

Del. H Dry Gas Meter Press. Differential, Average 

Vm(s1d) Sample Gas Volume 
Im(we!) Sample Gas Volume, Wet 
Vw(s!dJ Water Vapor Volume 

Bws 
CU2 Carbon Dloxlde, Ory 
02  0xygen.Dry 
hL? Nitrogen. Dry 
M 
Ms 
Cp Pitot Calibratlon Factor 

Del. P 
Ts Stack Gas Temperature, Average 
AS Area of Stadc 
V5 Stack Gas Velocity 
(B Actual Flow Rate 
W Actual Flow Rate, Dry 

W t d )  Slack Gas Flaw Rate 
Theta Sampling Time 

Water Content of Stack Gas 

Molecular Wt. of Slack Gas. Dry 
Molecular WL of Stack Gas, Wet 

Velodty Head, Average Square Root 

4.7 
4.7 

41.927 
0.002 

4 1.927 
0.974 
29.90 
-0.15 
29.89 
1 .so0 
97.3 

38.2064 
38.4251 
0.2186 
0.006 

0.1 
20.9 
79.1 

28.844 
28.782 
0.834 
0.549 
92.0 
6.25 
31.37 

11.765 
11.698 
11,008 

6 0  

g 
ml 
dc f  
c f  
dcf 

In. H g  
In H20 
lfl. Hg 
In. H X )  
dag. F 557.3 
dscf 
scf 
sc f  

x 
x 
% 
lbnb mole 
lbllb mole 

0.569 

In. H20 

sq 11 33.85 
f t l sec  
cf  m 
dcfrn 
dscfm 
mln. 

deg. F 552.0 

deg. R 

x 

deg. 
In. dk. 



- 
TOTAL HYDROCAREONS - EPA MElWOD 25A 

Client : Astec Date ; 7/11/96 
Site : Job# : 1030 
Unit : Smog Hog-Top Ope n LEb# : 296-094 

A 

O U T L R  RESULTS - Drftl Correcled Emlsslon) Data 

CALCULATED EMISSIONS 

THC. tbhr 3.09 1.80 

I 

16 
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- 
OUTLET RESULTS - D m  COWeclOd Emldons Data 

Test Length 120 rnlns. Points 13 

INLET-2 o m - 2  

TOTAL HYDROCARBONS - EPA Y r m O D  25A 

Client : Astec Date : 7t11196 
Site : J o M  : 1030 
Unlt : Smog Hog-Top Closed Lab# : 296-094 

I THC.ppm 

I Q,sddm -1 
"Inlet Monltor Span h l f t  - -4.6 % 
"Outlet Monitor Span Drlfl - 4.0 % 

CALCULATED EMISSIONS 

THC. lblhr 1.76 0.77 

Equafions used; 
lblhr - pprn * (MW * (l.58l~lOA-7/60)) * Q * 60 
MW - THC as Pmpane -44  

! 

17 



I Client : - Astec Dale : 7/ I 1/96 
Sile : Job* : 1030 
Unit : Smog Hog-Top Open Lab* : 296-094 

Test Length 120 mins. Points 13 

INLET-3 OUTLET-3 

C A L a u l E l l  ErllSSlOWS 

THC. Ib/hr 2.92 1 5 5  . '  

Equations used; 
Iblhr - ppm * (rrW (1.58 1 10'-7/60)) 0 6 0  
HW - THC as Propane - 44 



Client : Astec Date : 7/ 1 1/96 
Sl le  : Job* : 1030 
Unlt : Smog Hog-Top Closed Lab* : 296-094 

I ounm EXTS - chin - bnilsir~ ~.t. 

Test Length 120 mins. Points 13 

INLET-4 OUTLET-4 

THC. ppm I 

CALaUm rnssI0Ei 

THC. Ib/hr 0.n 023 

Euuslions used; 
Ib/hr - pprn (tlW (I .58 1 10--7/60)) (1 60 
t lW - THC as Propane - 4 4  

. 



* .: ' 

EtllSSlOH TEST - EPA t l W D  25A 

Date: 7 /1  1/96 . Page: 1 of 5 - Test Informatim ** ** Persnml- 

Client:  As tec  
County: Orange 
S i t d s ) :  
Unit(s): Smog Hog 

AIRx: Ken Kennepohl 
Client: Mark Gault 
APCD: - 

Run Length: 120 Inlet ( X )  Outlet ( X I  Fuel ( ) HCs ( ) 
No. Points: 13 S.T. ( ) E.I. ( 1 Date ( H2S ( 1 NH3( ) 

Time Baro. Temp. Weather. 
A r t  ive: 6:30 AM 29.87 .80 Clear 
Depar 1: 5:OO PM 29.84 80 . Clear - Instrument lnfamatim 

. I  

I nstrument "On" Unit' Maka/Modal 
Outlet HC 1 1 CAI-300-HFID 

Inlet HC 1 2 Eagle EM-700 

Recorders: . . Soltec / 2 pens cm/hr 

Calibrntion ln famat im - 
Uni ts  Zer 0 Span Range Gas Cyl.' Qes Flow 

Outlet HC ppmv 15.62 CC28 35 7 3.2 
Inlet HC: ppmv 154.8 CC56426 3.2 

).- Recorda Information ** 

Chanl. Pen Type Color 
Outlet HC ppmv 1 Cont. Black 

Inlet HC: ppmv 2 Cont. Green 



.. 

EMISSION TEST - EPA METHOD 25A 

Date: 7 /1  1/96 

Site: 
Cllent: Astec 

Start Calibrations @: 7:15 Start Run 4: 7 2 0  
Finish Calibrations @: 9:24 End Run C: 920 

page: 2 or 5 
Unit: Smog Hog 
Run: I - l o p  Open 

- Heesured Emissions Cornpatents - 
Source: Outlet i n le t  

units: ppmv,. ppmv 
Component: HC HC 

- Instrument -1 Ram Spm & Data Range  ++ 

C. Range: 50 200 

D. Range: 50 200 
Span: 15.62 154.8 

** Raw Emission Data - 
7:20 AM 1.2 18 ' 

7:30 AM 6 12 
7:40 AM 7 17 
7:50 AM IO 22 
8:OO AM 13 40 
8: lOAM 32  66 Changed inlet to 200 scale 
8:20 AM 31 59 
8:30 AM 42 80 
8:40 AM 26 52 
&SO AM 18 36 
9:00 AM 14 28 
9: lOAM 20 34 
9 2 0  AM 18 36 

Raw Avg: 19 38 

Maximum: 42 80 
Minimum: 6 12 

** Calibration Adjustments ** 

Zero: 0.2 -3.0 
Span: 2.9 -6.2 

X zero drift -0.4 1.5 
X drift -5.8 3. I 

** Dr i f l  Corrcctcd Emissions ** 
I Averape: 21 36 1 

, .  T.' 
! 

I .  

! 

2 1  
DCAvg= (RawGvg+(ZeroAdj/Z)*(Data Rng/CalDng))*( 1 +(SpanAdj/(2*CalSpan ) ) )  



EMISSION TEST - EPA METHOD 25A 

Date: 7/ I 1/96 page: 3 of 5 

Site: Run: 2-Top Closed 
Client: Ast,ec Unit: Smog HOQ 

Start Calibrations @: 9:40 Start Run @: 9:45 
Finish Calibrations @: 11:49 End Run @: 1 l:45 - Measured Emissions Compments 

Source: Outlet  In le t  
Component: HC HC 

Units: pprnv pprnv - lmtrumcnt Cal Ram$. Span & Data Range ** 

C. Range: 25 

D. Range: 25 
Span: 15.62 

- Raw Emission Data - 
9:45 AM 12 
9:55 AM 15 
10:05 AM IO 
l O 1 5 A M  I 1  
I0:25 AM 12 
I0:35 AM 9 
10:45 AM 8 
10:55 AM 15 
I l:05 AM 1 1  
I l :15AM 9 
I I :25 AM IO 
1 i:35 AM I I  
1 l:45 AM 3 

Raw Avg: 10 

Maximum: 15 
M i n  irn um: 3 

200 
154.8 
200 

20 45 cmlhr  
30 
14 
24 
19 
18 
30 Changed :hart sp( IOcrn/hr 
26 
12 
20 
20 
12 
30 

21 

30 
12 

** Calibration Adjustments ** 

Zero: 0.2 2.0 
Span: -1.0 9.2 

X zero drift -0.8 - 1.0 
% span dri l l  4.0 -4.6 

** Dri f t  Qrrected Emissions - 
I Average: IO 23 I 22 

i 



. 

E f l l S S I O H  TEST - EPA flETHOD 2 5 A  

Dale: 7/ 1 1/96 

Si te :  
Cl ient :  As tec  

Start Calibrations @: 1155 Start Run @: 12:OO 
Finish Calibrations @: 14:04 End Run @: 14:OO - fleasurd Emissions hmpments 

Source: ouilet In le t  

Units: ppmv PPmv 
Component: HC HC 

- Instrument Ca1 R a w .  Span & Data Rmg? - 
C. Range: 200 200 

D. Range: 200 200 
Span: 15,.62 154.8 

page: 4 of 5 
Unit: Smog Hog. 
Run: 3 - lop  Open 

- Raw Emission Data - 
1 200 PM I 20 
1 2 l O P M  2 50 
1220 PM 32 61 Changed outlet t c  200 scale 
I230 PPI 21 56 
1 2 4 0  PM 32 50 
12:50 PM 19 30 
1:oo PM 19 26 . 
1:IOPM 20 26 
1:ZOPM 20 30 
1 :30 PM 16 24 
1:40PM 14 26 
1:50 P H  19 26 
200 PM 19 26 

. .  

Raw Avg: 18 35 

Maximum: 32 61 
Hinimum: 1 20 

** Calibration Adjustments ** 

Zero: 0.4 0.0 
Span: ' -0.2 -2.2 

X zero drift -0.2 0.0 
X span drift 0.1 I .  I - D r i f t  Corrected Emissims - 

[ A vereger 18 34 J 

I 
! 

23 

> .. 

! : 

DCAvg= (RawAvg4 (ZeroAdjI2 I*( Data Rng/CalDng))*( I + (SpanAdj/( Z*CalSpan ) )) 



Date: 7/ I 1/96 

Slte: 
Client: As tec  

EMISSION TEST - EPA HETHOD %A 

Start  Callbrations @: 14:05 Start Run @: 14:lO 
Finish Callbrations @: 1614 End Run @: 16:lO - Heasured E m i a i m s  Compments - 

Source: Outlet In le t  
Component: HC HC 

Units: ppmv ppmv - instrument Cal R a w .  Spm & Data Range - 
C. Range 200 

D. Range: 200 
Span: 15.62 

- Raw Emission Data - 
2: IO PM IO 
2:20 PM IO 
2:30 PM 8 
2:40 PM 4 
250 PM 4 
3:OO PM 5 
3: lOPM 4 
3 2 0  PM 6 
3:30 PM IO 
3:40 PM 4 
3 5 0  PM 5 
4:OO PM 8 
4: lOPM 0 

Raw Avg: 6 

Maximum: IO 
Minimum: 0 

.. 

200 
154.8 
200 

14 
14 
IO 

6 
7 
8 
8 
12 
7 Open Top 
IO 
12 
0 

a 

9 

14 
0 

** Calibration Adjustments ** 

x Zero: -6.0 2.0 
x Span: 2.8 -1.0 

zero drift 3.0 -1.0 
Span drift -1.4 0.5 

page: 5 of 5 
Unit: Smog Hog 
Run: 4-TOp Closed 

- D r i n  Corrected Emissions - 
[Averape.- 3 10 1 
DCAvg- (RawAvg+(ZeroAdj/2)*(Data Rng/CalDng))*( 1 +(SpanAdj/(2*CalSoan ) I )  



,' 
. .  

PARTICUAE LrFftWlS :DATA & uLCUAni?Us 

Run *: I-Outlet Date : 7/9/96 
Box *: 6 Job * :  1030 

Filter *: D-42 Lab *:  296-094 

Client : Astec 

,, Unit : Smog Hog 
S i te  : : 

I SoLlrrlllN Bum 
Acetone - Volume: 200 ml  

Residue: 0.0000 9 Gross: 80.2523 g Tare: 80.2523 g 
Volume: 200 ml  Meti2 

Tare: 80.8751 g Residue: 0.0001 9 Gross: 80.8752 9 
Volume: 200 ml DI Water - 

Gross: 77.5768 g ' Tare: 77.5762 g Residue: 0.0006 g 

A : Fi l ter  Catch - 
Gross: 0.5733 g . Tare: 0.5721 g 

C : Probe Catch - 
Acetone: 40 m l  0 g/ml 

DI Water: 45 ml  3E-06 g/ml 
Gross: 80.6032 g Tare: 80.5970 g 

E : lmpinger Catch - 
DI Water: 390 m l  3E-06 g/ml 

Total: 400 m l  Aliquot: 400 m 
Gross: 81.5428 g Tare: 81.541 I g 

G : Oraanic Ex t rac t  - 
MeC12: 75 m l  5E-07 g/ml 
Gross: 80.4474 g Tare: 80.4453 g 

Net: 0.0012 g 

0.0000 g 
-0.0001 g 
0.0062 g 

Net: 0.0061 p 

-0.0012 g 

0.0017 g 
Net: O.OOO5 g 

' T O M  P d c u l d e  Veighl. (A+C+E+6) - 0.0099 g 



Client : Astec Run *: 2-Outlet Date : 7/9/96 
Site : Box 0 :  6 Job *:  1030 
Unit : Smog Hog F i l t e r  *: 0-52 Lab *: 296-094 

I E : lmpinger Catch - 

Acetone - 
tieC12 

DI Water - 

Gross: 80.2523 g 

Gross: 80.8752 g 

Gross: 77.5768 g 

Tare: 80.2523 g 

Tare: 80.8751 g 

Tare: 77.5762 g 

Volume: 200 m l  
Residue: 0.0000 g 
Volume: 200 m l  
Residue: 0.0001 g 
Volume: 200 m l  
Resldue: 0.0006 g 

A : F i l t e r  Catch - 
Gross: 0.5852 g 

C : Probe Catch - 

Net: 0.0010 g Tare: 0.5842 g 

Acetone: 40 ml ” 0 g/ml 
DI Water: 45 m l  3E-06 g/ml 

Gross: 70.0342 g Tare: 70.0319 g 

01 Water: 375 m i  . 3E-06 g/ml 
Total: 395 m l  Aliquot: 395 m l  
Gross: 73.4861 g Tare: 73.4850 g 

I G : Organic Extract  - 
tleC12: 75 m l  5E-07 g/ml 
Gross: 80.3184 g Tare: 80.3164 g 

-0.001 1 g 

0.OOll g 
Net: O.oo00 g 

1 Told P d c u l d c  Wei*L. (A+C+E+G) - 0.0051 g 



p m n a u  E W I m  : DATA & CAL- TIaUs 

Run *: 3-Out le t  Date : 7/9/96 
Box -: 6 Job *:  1030 

Fl l ter  *: 0-54 Lab * :  296-094 

Client : Astec 
Si te : 
Unl t  : Smog Hog 

SoLmLWBuna 
Volume: 200 m l  

Volume: 200 m l  

Volume: 200 m l  

Acetone - 
tleC12 

DI Waler - 

Tare: 80.2523 g Residue: 0.0000 g , Gross: 80.2523 9 

Gross: 80.8752 9 Tare: 80.8751 g Residue: 0.0001 g 

Gross: 77.5768 9 Tare: ’  77.5762 g Resldue: 0.0006 g 

A : Fi l ter  Catch - 
Gross: 0.5814 .g Tare: 0.5812 Net: 0.0002 y 

C : Probe Catch - 
Acetone: 35 m l  0 g / m l  0.0000 g 
DI Water: 40 ml  3E-06 g / m l  -0.0001 g 

Gross: 80.9185 9 Tare: 80.9140 g 0.0045 g 
Net: 0.0044 g 

E : lmvinger Catch - 
DI Water: 265 m l  . 3E-06 g / m l  -0.0008 g 

Gross: 79.4700 g Tare: 79.4690 g 0.0010 g 
Tota l :  275 m l  Al ipuot :  275 rnl 

Net: 0.0002 y 

G : Orpanic Extract  - - 
MeCI2: 75 m l  5E-07 g / m l  
Gross: .80.4952 g Tare: 80.4950 g 

0.0000 g 
0.0002 g 

Net: O.OOO2 g 



Client : A s l e c  Run *: 1-Inlet Date : 7/9/96 
Site : Box *: 5 Job * :  1030 
Unl t  : Smog Hog F i l t e r  *: D-41 Lab * :  296-094 

---_ 

.. 

Acetone - 
fleC12 

01 Water - 

T O M  PrtimlmLc Weighl. (A+C+E+G) - 0.0076 g 

SoLunavBUKs 

Gross: 80.2523 g Tare: 80.2523 g 

Gross: 80.8752 g Tare: 80.8751 g 

Gross: 77.5768 g Tare: 77.5762 g 

Volume: 200 m l  
Residue: 0.0000 g 
Volume: 200 m l '  
Residue: 0.0001 g 
Volume: 200 ml 
Residue: 0.0006 g 

A : Fi l ter  Catch - 
Gross: 0.5648 g 

C : Probe Catch - 

t a r e :  0.5636 g Nel :  0.0012 g 

Acetone: 45 ml 0 g/ml 
01 Water: '45 ml 3E-06 g/ml 

Gross: 78.8301 g Tare: 78.8244 g 

1 E : Impinaer Catch - 
DI Water:  400 ml 3E-06 g/ml 

Total:  410 ml Al iquot :  410 ml 
Gross: 78.8036 g Tare: 78.8030 g 

I G : Organic Extract  - 
fleC12: 75 ml  5E-07 g/ml 
Gross: 80.0687 g Tare: 80.0672 g 

O.OOD0 g 

0.0057 g 
Net:  0.0056 g 

-0.0001 g 

-0.0012 g 

0.0006 g 
Net:  -0.O006 g 

0.0000 g 
0.0015 g 

N e l :  0.0015 g 
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Client : Astec Run *: Z-iniet Date : 7/9/96 
8ox 0 :  5 Job -: 1030 Slte : . .  

Unlt : Smog Hog F i l l e r  *: 0-43 Lab * :  296-094 

Acetone - 
Gross: 80.2523 g 

ReC12 
Gross: 80.8752 g 

Oi  Water - 
Gross: 77.5768 g 

Tare: 80.2523 g 

Tare: 80.8751 g 

Tare: 77.5762 g 

Volume: 200 m i  
Residue: 0.0000 g 
Volume: 200 m l  
Residue: 0.0001 g 
Volume: 200 m i  
Residue: 0.0006 g 

A : F i l t e r  Catch - 
Gross: 0.5870 g 

I : C : Probe Catch - 

Tare: 0.5851 g Net: 0.0019 g 

Acetone: 50 m l  0 g/mi 0.0000 g 
D i  Water: 50 m i  * 3E-06 glml -0.0002 g 

Gross: 79.1014 g Tare: 79.0976 g 0.0038 g 
Net: 0.0036 g 

1 E : lmoinoer Catch - . .  
Dl Water:  305 ml . 3E-06 g lml  -0.0009 g 

Total: 330 m l  Aliquot: 330 ml 
Gross: 80.0381 g Tare: 80.0374 g . 0.0007 g 

Net: 4.0002 g 

G : Organic E x t r a c t  - 
lleC12: 75 m l  5E-07 g/ml  0.0000 g 
Gross: 80.1766 g Tare: 80.1748 g 0.0018 g 

' Net: 0.0018 g 

Tab1 P r ( i c u l m L c  Weighl. (A+C+E+6) - 0.0071 g 



Client : Astec .Run *: 3-Inlet Date : 7/9/96 
S i te  : B O X  *: 5 Job * :  1030 
Unit : Smog Hog F i l t e r  *: D-53 Lab *: 296-094 

I SoLmON B U M S  I 
Acetone - 

Gross: 80.2523 g 
MeCi2 

Gross: 80.8752 g 

Gross: 77.5768 g 
Di Water - 

Tare: 80.2523 g 

Tare: 80.8751 g 

Tare: 77.5762 q 

Volume: 200 m l  
Residue: 0.0000 g 
Volume: 200 m l  
Residue: 0.0001 g 
Volume: 200 m i  
Residue: 0.0006 g 

A : F i l t e r  Catch - 
Gross: 0.5674 g 

C : Probe Catch - 

Tare: 0.5645 g 

Acetone: 45 m i  0 g/mi 
Di Water: 50 mi * 3E-06 g/mi  

Gross: 80.2072 g Tare: 80.2045 g 

E : lmpinger Catch - 
DI Water: 420 m i  3E-06 g/ml 

Total :  435 m i  Aliquot: 435 ml 
Gross: 79.4707 g Tare: 79.4698 g 

G : Oraanic E x t r a c t  - 
tleCi2: 75 m i  " 5E-07 g/mi 
Gross: 80.2472 g Tare: 80.2462 g 

Net: 0.0029 g 

0.0000 g 
-0.0002 g 
0.0027 g 

Net: 0.0026 g 

-0.0013 g 

0.0009 g 
Net: -O.ooo.( g 

Tehl Prlicalate Weight. (A+C+€+6) - 0.0061 Q 
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I I P I W E R  WEl&S 

Client : Astec 
Site : 
Unit: Inlet to Smog.Hog 

Date : 7/9/96 
Job x: 1030 
Lab x: 296-094 

.- I I 

RurP/Bwx: 1 

I r n p . 9 1 :  1-1 
 imp."^: -1 gross 

622.0 
f i n a l  8.8 

l ina l  I. 1 

Imp.x3: -1 gross 

t i n a l  -0.8 

I m p . 0 4 :  (1 gross 

l i n a l  0.6 

TOTAL 9.7 

RunP/Boxx: 3 

Imp. * I: 

Imp. "2: 

Imp. "3: 

Imp. "4: 

gross 
641.1 

l i n a l  11.7 

f i n a l  2.0 

gross 

l i n a l  0.4 

l inal  0.7 

TOTAL 14.8 

RunD/BaxO: 2 

l m p , x l :  gross 
629.6 

t i na l  21.9 

gross 607.4 

l i n a l  3.1 

Imp.63:  gross 
476.5 . 

t i n a l  2. I 

f i n a l  1.7 

TOTAL 28.8 

RurF/Baxx: 

f inal 

Imp. ' 2 :  

f i na l  

gross Imp.03: 

f i n a l  

l i n a l  

TOTAL 

31 . 



Client : A s t e c  
Si te  : 
Unit: Outlet of Smog Hog 

Date : 7/9/96 
Job ": 1030 
Lab O :  296-094 

RunO/Bw": 1 

Imp."l :  -1 gross 

f inal  7.3 

gross Imp. "2: 

f inal -0.4 

f inal -0.9 

Imp."4: -1 gross 

f inal -2.0 

TOTAL 4.0 

Run*/Boxx: 7 

Imp. * 1: 

Imp. "2: 

Imp. "3: 

Imp. "4: 

gross 

f inal 7.6 

gross 

f inal 2.9 

gross 

f inal -0. I 

gross 

f i n a l  I I  . .  . 

TOTAL 11.5 

RunP/Bw": 7 

Irnp.*l: 

Imp. "2: 

Imp. "3: 

Imp. "4: 

gross 

f inal 16.6 

588.3 
f inal 3.6 

458.6 
f inal 0.5 

gross -1 
f inal -0.4 

TOTAL 20.3 

RunP/Bm*: 

f inal 

f inal 

Imp. "3: gross 

f inal 

Imp. "4: gross 

f inal 

TOTAL 

32 



I?'lPIMXR WEIGHTS 1 
Client : Astec 

Slte : . 
U n i t  Outlet of Smog Hog 

Date : 711 1/96 
Job *: 1030 
Lab O :  296-094 

RunP/Bm% I -System Open 

f i n a l  15.7 

Imp. '2: }-I gross 

Imp.03: -1 
f i n a l  1.7 

f i n a l  1.3 

f i n a l  2.4 

TOTAL 21.1 
.. . 

- RunP/Bm*: 

Imp. ' I :  

Imp. *2: 

Imp. '3: 

Imp. "4: 

_ _  
f i n a l  

f i n a l  

gross 1 
I ta re  I I 

f i n a l  

gross -1 
f i n a l  

TOTAL 

RIJ~P/Bcu*: !-Top Closed 

1mp.01:  
629.0 

____ 
f l n a l  5.5 

Imp.s2:  -1 gross 

f i n a l  -0.5 - .  ... 

Imp.=3: (1 
1mp.=4: -1 

f i n a l  -0.6 

final 0.3 

TOTAL 4.7 

RunP/Bw*: 

Imp. 1:  

Imp. '2: 

Imp. '3: 

Imp. "4: 

-1. 
f i n a l  

gross I 
tnrn I 
f i n a l  

gross -1 
f i na l  

I gross I 
I t a r e  I I 

f i n a l  

TOTAL 



L 

I .  

- 
Plant: Fllter: Box Heat: e 

Location: Am Temp: gS Nozzel: ,31C 
Prob Heat: - 
Wind Vel:p,,lu, 
Static Ps:-,Jo 

0.2: 
co2 

$%+ Unlt: Pbar: 
Date: Pitot: 

Pyro: Run#: 
Cold Box: 

Meter# : 
Mag A P : . e  

Testers: )'/.'@ ? b  Meter Fac: q7% 

Leak Checks: Pitots I Sample Train Leak Check 



.Y 

Stack Sampling Pod Location 

I t  
Port Size: .7 M /o 

Plant: Filter: 9 - 5 2  Box Heat: e 
Location: U AmTemp: !4  Nozzel:, 1.g 

Unit: L1.k Pbar: 
7 >:23q . 

Prob Heat: - 
Wind V e l : f i  - Date: 7 - 7 . q b  Pitot: 

Run#: Z Pyro:J Static Ps: -,do 
Cold Box: 6 Mag AP:M -’I a: 

Meter#: 0. Mag AH: I)(- f< m 
Meter Fac: , ‘I  /JR X W : ~  ‘6 Testers: x’L’.(d 

d .  

Leak Checks: Pitots Sample Train Leak Check 

A \) 
Post Top Bottom 
AP 
AP u 1 -  

1 
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Y 

Plant: 
Location: 

unit: 
Date: 7- ?-q b 
Run#: 

Cold Box: 
Meter#: n 

Meter Fac:,973% 

h 

Box Heal: - 
Nozzel: -a26 

Prob Heat: - . 
Wind Vel:&d- 
Static Ps: - , a 1  

02: 
CQL 

Testers:lL’- Cd 

J 

I Leak Checks: Pitots Sample Train Leak Check 

! 

3G 



Meter Fac: 

Filter: 0-91 
AmTemp: %S 

Pyro: > 

Box Heat: - 
Prob Heat:- 
'Wind V e k r  
Static Ps: -4 %- 

02: 
COL 

Nozzei: :a;F 

Teslers: j t '  h I, Oh 

Stack Sampling Port Location' 

r '  Leak Checks: I Pitols Sample Train Leak Check 

* I 



L 

Box Heat: - 

Pmb Heat: - 
Filter: 0-43 Plant:, . . -  

Am Nozzel: ,255- Location:& .GLC 

Unit: I A J  LE ' 
Pitot: I( O,F(/? Wind Vel:&.[;- , 

Pyro: Y Static Ps:- 7 
Date: 7'7-76 

Run#:  
Cold Box: 7 

Meter#: & 
02: 

Mag AH: COL 
Testers: t ! K .  Od Meter Fac: /.Ojl? Sdktm: sp: 

Stack Dia: % iA-9 
Stack Sampling Port Location imp I Gross I Tare ITotal 

1 I G  51.5 ( j Z q  .&I 

1 Leak Checks: Pilots Sample Train Leak Check 1 
I 

AP AP 



r 

Plant:, . Filter: D-53 Box Heat: - 
Pmb Heat:- unit:zLdL4 

Date: 7 - q - q G  Pilot: Wind Vel:'- 
Static Ps:-Y.7< . Run#:  3 Pyre: LI 

Nozzel: ,2$5 Location:&,& L 

- 
Mag AP: f i -  02: 
M a g A H : e  Cor 

Cold Box: 7 
Meter#: E 

Meter Fac: / ~ o l l ~  %KO: Testers: di', D U  

. .  . 

I 1 Leak Checks: Pitots Sample Train Leak Check 

I , 



I I 

Post Top Bol lom 
A P  , Q V  r\d 
AP " 1  \ V h  

Plant: Filler : '- Box Heat: - 
Location:-, AmTemp: 7 n  Nozzel: - 

Prob Heat: - - 
Pitot: .O '3 Wind Vel:&- 

R W  /nw Pyre:? Static P s : d L  

Unit: 

Cold Box: 7 Mag AP:@- 4 02: 
Meter#: D Mag AH:& IC cQ2 

Meter Fac:.T7J8 % m: s&J Testers: (( 
3 u& C' hf- 

- 
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.. 

Post Top Bottom 
AP 01, & 
AP " I .  

Plant:; _ _  .. Filter: - Box Heat :d  
.Location:-; - Am Temp:J'7 Nozze1:- 

Prob Heat: - 
Wind Vel= 

Unit:&r , 
Date:5; ili;fifhuJ Pitot: 
Run#: o.-.t.(M{' Pyro: 7 Static Ps: A,/<. - 

Cold Box: Mag AP:&--.q 02: 
Meter#:$ Mag AH: &5 - 15 co2 

Meter Fac: 773.1- %taO:J! Testers:&t/ 

Stack Sampling Port Location 

Leak Checks: Pilots Sample Train Leak Check 
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. . .  LABORATOZY .DATA SHEET 
PARTICULATE & NATER COLLEZTED 

J O B  NAME D \ . ! !h . ,J  

0 
JOB NO. I ' i X O  1 SST ZNGINEER wzo 

RUN NO. \ STACK 3 0 4 ' -  O ~ J  -a 
.I 

/ - Sample aox ' I Filter 7- !- L .? Wash aottle 
Beaker No. I 

WATER COLLECTED - 
Impinger No. Final Wt. 5 Initial +it. 5 Collected grams 

I 33t 100 20 z 
2 z 3< 1 0 3  Jo 2 

TOTAL .? zq 

PART1 CULATE COLLECTED 

Tare at. Collected grams R i. F i n a l  W t .  E .~. 
Filter 1.  !Flit9 1. I E370 '3 .WI '0 
lashings \ D 4 ~ ~ 3 )  I Qb. -' 1. 4-45 l O b . 3 + ' 7 _ 6  0 $001 b 

TOTAL 0,033a. 

NOTES : - 



LlBORATOaY DATA SHEET 
PARTICULATE & NATER COLLEZTED 

JOB 
0 

JOB 

RUN 

SATE OF TEST 10- zc/.q< 

TSST ZNGINEEH L J J D  

- - F i l t e r  7 - b10 Wash a o t t l e  

B e a k e r  No. I 

ffATER COLLECTED - 
I m p i n g e r  No. 

I 

PARTICULATE 

F i l t e r  

COLLECTED 

WATER COLLECTED 

PARTICULATE 

NOTES : - 

F i n a l  W t .  g I n i t i a l  Jit. 6 C o l l e c t e d  Erams 

-7.2 7 loo 1 A 7  
231 I (30 I07 

I 0 I 
bLJ4 bL(0 ' A 

F i n a l  W t .  g 

GRAMS 

TOTAL 2 9  9 

T a r e  'Nt. g 

1- 171% 

110. SBDq 
TOTAL 

GitAMS 

C o l l e c t e d  grams 



.. . . 
LIBORATOaY .DATA SHEET 

PARTICULATE & NATER COLLEZTED 

J O B  NAME ? - 

0 

JOB NO. I sa0 

4 
RUN NO. STACK 

Sample aox 3 F i l t e r  y. .:--? I 
d 

7 - Wash a o t t l e  

Beaker No. '3 

- HATER COLLECTED 

I m p i n g e r  No. 

PARTICULATE COLLECTED 

.. 0\G.*.6 
I 

F i l t e r  

&hings ~ Q ~ w o ~ )  

F i n a l  W t .  8 

21 \ 

F i n a l  W t .  

1.049 7 

WATER COLLECTED rl GRAMS 

PARTICULATE COLLECTED 

NOTES : - 

I n i t i a l  d t .  g 

loo 
l o o  

blS ' 

TOTAL 

T a r e  :$t. R 

I . o J , j  

94. i 7 7 ! 
TOTAL 

C o l l e c t e d  grams 

I7  I 

A 
bq - 
37 
5 .>/ 

C o l l e c t e d  grams 

GRAMS 

a 
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c 
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~ P P E N D ~ X  B 
SAMPLE CALCULATIONS 



* a 4  ( 1  

SAMPLE CALCULATION 
A 

BAROMETRIC PRESSURE, in Hg (Pb) = 29.200 
STACK PRESSURE, in Hg (Pb + Pg113.6) = 29.178 
TIP DIAMEI'ER. in (An = PI*D^2/576) = .2450 
STACK AREA, s q  f t  ( A )  = 10.560 
SAMPLING TIME PER POINT, min = 2.50 
NUMBER OF POINTS = 24 
GAS METER VOLUME, acf (Vm) = 66.06 
W A X 3  COLLECTED, ml (Vf - Vi) = 86.00 
PARTICULATE COLLECTED, grams ( M n )  = 0.0755 
C02 = 0.60 02 = 21.00 co = 0 . 0 0  N2 = 78.40 
WET MOLECULAR WEIGHT, lblmole (Ms) = 28.45 

SAMPLING 
POIKT 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
1 1  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

AVG VALUES 

STACK 
TEHP 
dag F 

110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
110 
115 
115 
115 
115 
115 
115 
115 
115 
115 
11s 
115 
115 
115 

113 

PI TOT 
DEL P 
inches 

1.450 
1.350 
1.350 
1.300 
1.250 
1.250 
1.050 
1.000 
1 . 0 0 0  
1.050 
0.950 
0.950 
1.300 
1.250 
1.200 
1.200 
1.150 
1.150 
1.050 
1.150 
1.080 
1 . 1 0 0  
1.050 
0.900 

OR I FICE 
DEL H 
Inches 

4.05 
3.75 
3.75 
3.70 
3.60 
3.60 
2.95 
2.85 
2.85 
2.95 
2.75 
2.75 
3.70 
3.60 
3.40 
3.40 
3.30 
3.30 
2.95 
3.30 
2.85 
3.15 
2.95 
2.55 

3.250 

G A S  M E E X  
OUTLET T 

d a g -  F 

32 
32 
32 
32 
32 
32 
32 
32 
34 
34 
38 
38 
42 
42 
42 
42 
44 
46 
48 
48 

50 
50 
9 0  

40 

58 

TOTAL GAS WITHDRAWN, scf = 69.39 
DRY GAS WITHDRAWN, scf (Vmstd) = 65.35 
WATER VAPOR WITHDRAWN. s c f  (Vwstd) = 4.05 
PERCENT WATER VAPOR (XH20) 5.83 
ACTUAL W m  FLOW RATE, a c f m  = 40.819.39 
STANDARD DRY FLOW RATE. SCfm ( Q s )  = 34,558.69 
PARTICULATE CONCENTRATION. grainsfdscf (Cs) = 0.018 
PARTICULATE EMISSION RATE. lblhr (ER) = 5.325 
PARTICULATE EMISSIONS, lbll000 lb (EC) = 0.033 
PERCE3T OF ISOKINETIC SAMPLING ( 1 )  = 101.67 

a 

GAS 

fPS 

72.51 
69.97. 
69.97 
68.66 
67.33 
67.33 
61.71 
60.22 
60.22 
61.71 
58.69 
58.95 
68.96 
67.62 
66.26 
66.26 
64.86 
64.86 
61.98 
64.86 
60.48 
63.43 
61.98 
57.38 

64.42 

VELOC I TY 



SAHEILE CALCULATLPNS 

1. DRY MOLECULAR WEIGHT (Md) Ibllb-mole 

Ud = .44*% C02 + .32*%02 + .282*%N2 + .28rXCO 

2. WATER VAPOR PERCENT (XH20)  

VW std = @.04707*(Vf - VI) 

where: Vw std = standard cubic feet of water vapor 
Vf = Final volume of impingers. ml 
vi = Initial volume of impingers, ml 

%H20 = Vw std * 100/(Vm std + Vw std) 

where Vm std = standard cubic feet of gas sampled 

3. WGT MOLECULAR WEIGHT (Ms) lbllb-mole 

MS = Md*(l - %H20/100) + 18*%H20/1@0 

4. STACK PRESSURE (Ps) in. Hg 

Ps = Pb + Pg113.6 

where: Pb = barometric pressure (uncorrected). in. Hg 
P g  = stack gauge pressure. in. H20 
13.6 = specific gravity of mercury (Hg) 

0 

5. AVERAGE STACK VELOCITY (Vs) feet per second 

Vs = Kp*Cp* (DELP) Tsavgl(Ps*Ms) 

where: Kp = 85.49 unit conversion 
Cp = 0 . 8 5 .  pitot tube calibhtion factor 
DELP = square root of velocity head. in. H20 
Tsavg = average stack temperature, deg R (460+F) 
Ps = stack pressure 
Us = wet molecular weight 

6. STACK GAS FLOW RATE ( Q s )  std cubic feet per minute 

Qs = 60+(1 - %H20/100)~Vs*A*(528*Ps/Tsavg/29.92) 
where: A = stack area, ft2 

528 = std temperature, deg R 
29.92 = std pressure, in. Hg 



7. DRY GAS VOLUME (Vm std) std cubic feet 

Vm std = GAWA+(Vm-(AL-.~2)t)*(Pb+DELHIl3.6)129.92 

where: GAMA = dry gas meter calibration factor 
V m  = volume of dry gas metered, cubic feet 
AL = post test leak rate, cubic feet per minute 
t = total time of test. minutes 
DELH = average orifice pressure drop, tn.HZO 

8. PARTICULATE CONCENTRATION (Cs) gratnsldry std cubic foot 

Cs = Mn * 15.431Vm std 

where: Wn = particulate captured, grams 
15.43 = grains per gram 

9. MISSION RATE (ER) pounds per hour 

PMRA = MnrAw69/(trAnw453.6) AREA METHOD lblhr 

PMRC = Csrasr69/(15.43*453.6) CONC. METHOD lblhr 

ER = (PMRA + PMRCl12 

where: An = area of sampling nozzle, square feet 

10. MISSION CONCENTRATION (EC) lbll909 Ib exhaust gas 

EC = ER 386790 ~ 1 - % H 2 0 / 1 9 ~ ~ l ~ Q s * 6 ~ + M s ~  

. where: 386790 = cubic feet per lb mole w I000 

11. ISOKINEXIC SAMPLING PERCENTAGE ( I )  X - 
I = PMRAIPWRC 




