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INTRODUCTION 

This report presents the results of evaluation emission testing 
pel-formed on the chip dryer inlet and outlet at Georgia Pacific 
Corporation in Woodland, Maine on October 25, 1988. 

The purpose of this test was to determine efficiency of the 
United McGill ESP which operates on the outlet side of the chip 
dryer. Testing was performed by EPA Method 5 for particulate and 
EPA 2 5  for total volatile organic compounds (non-methane). 
Additional testing for back half condensibles and formaldehyde 
were sampled for at the same time as the Method 5.  

The test was conducted by ANALYTICAL TESTING CONSULTANTS, INC. 
Kannapolis, N. C. Members of the test team were Charles Wilkes, 
Richard Westbrook, Keith Poole and Dan McCombs. 



SOURCE DESCRIPTION 

This test was performed at the oriented Strand Board Plant 
operated by Georgia-Pacific located in Woodland, Maine. Oriented 
Strand Board (OSB) is manufactured by a process that yields 
plywood strength properties while using wood flakes. This 
process orients the wood flakes basically in two directions. 

There are two wood fired dryers at the Georgia-Pacific OSB Plant, 
which are used to dry green wood flakes (50% moisture content, 
wet basis) for use in OSB production. The dryers are direct- 
fired, triple pass, rotary drum dryers, each equipped with its 
own sanderdust suspension burner. The dryers are identified as 
being either the "Surface" or "Core" dryer. "Surface" flakes 
refers to the flakes used on the outside or surface of the 
manufactured board and which are dried to approximately 8% 
moisture content. "Core" flakes are dried to a moisture content 
of approximately 5% and are oriented 90 degrees from the surface 
flake layer. Flue gases and dry wood flakes are pneumatically 
conveyed from each dryer to its own individual high efficiency 
cyclone and I.D. Fan, then to a common duct which leads to a pre- 
quench chamber which knocks out large flakes and/or wood fibers 
and also saturates and cools the incoming gas stream in order to 
condense any organic compounds present. The saturated gas stream 
passes through a United ,McGill three field wet electrostatic 
precipitator and stack to the atmosphere. 

During this testing, the both dryers operated at approximately 20 
tons which is capacity for the system. 
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RESULTS SUMMARY 

SYSTEM GEORGIA PACIFIC 
CHIP DRYER EXHAUST 
WOODLAND, MAINE 

TEST DATE OCTOBER 25, 1988 

PARAMETER RUN $1-0 

Qs, FLOW, ACFM 87660.7 

Qs dry, 
FLOW SCFM 56278.9 52692.9 

Vm std, CUBIC FT. 44.12 

%I 108.1 

PMR AVG, LB/HR 
DRY CATCH 3.65 

DRY AND WET 6.45 

Cs, GR/SCF 
DRY CATCH .0073 

DRY AND WET 0.0128 

ALLOWABLE, LB/HR (DRY CATCH ONLY)  

RUN #2-0 

83307.7 

54024.9 

41.84 

109.5 

3.70 

6.68 

$0078 

0.0141 

RUN #3-0 

83186.0 

54332.2 

42.62 

105.7 

4.31 

7.65 

.0090 

0.0160 

AVERAGE 

84718.14 

3.88 

6.93 

.0080 

0.0143 

8.6* 

TGNMO LB/HR 37.99 18.77 19.25 

FORMALDEHYDE LB/HR .0596 .0495 .0490 .0527 

*based on limiting total waferboard plant particulate emissions to 50 
Tons/Year or less, and deducting other waferboard plant emissions 
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RESULTS S W A R Y  

SYSTEM GEORGIA PACIFIC 
CHIP DRYER INLET 
WOODLAND, MAINE 

TEST DATE OCTOBER 25, 1988 

PARAMETER RUN 1-1 RUN 2-1 

Q s .  FLOW, ACFM 88135 88387 

Qs dry. FLOW SCFM 62735 60425 

Vm std, CUBIC FT. 24.01 14.99 

%I 122.2 110.2 

P1.R AVG, LB/HR 
DRY CATCH 80.27 54.36 

n R 7  AMI WET 189.80 126.38 

Cs, GR.SCF 
DRY CATCH 0.124 0.0998 

DXY AND WET 0.317 0.232 

TGNMO LB/HR 83.52 143.21 

FOFJILDEEYDE LB/HR .lo64 .097R 

RUN 3-1 

86270 

59797 

15.01 

110.3 

55.95 

142.73 

0.1038 

0.265 

60.99 

. 1 2 9 k  

AVERAGE 

87597 

60986 

63.53 

152.97 

0.1126 

0.271. 

.lll8 
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RESULTS SUMKARY 

SYSTEM GEORGIA PACIFIC 
CHIP DRYER EXHAUST 
WOODLAND, MAINE 

TEST DATE OCTOBER 25,1988 

PARAMETER RUN 4-1 

Qs, FLOW, ACFM 92199 

Qs dry. FLOW SCFM 69788 

Vm s t d ,  CUBIC FT. 7.81 

%I 107.8 

PMR AVG, LB/HR 
DRY CATCH 78.28 

DPY AND WET 116.17 

C s ,  GWSCF 
DRY CATCH 0.126 

DRY mm WET 0.190 

FORMRLDEHYDE LB/HR .OB17 

RUN 4-0 

80824 

58344 

15.69 

108.9 

5.86 

7.968 

0.011 

0.015 

.0931 
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EFFICIENCY S W A R Y  

RUN ti TGMNO FORMALDEHYDE DRY CATCH DRY/WET COMB. 
lb/hr lb/hr lb/hr lb/hr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1-1 83.52 . 11.92 80.27 189.81 
2 - 1  143.21 .lo26 54.36 126.38 
3-1 60.99 .1357 55.95 142.73 
4-1 _ -  .0817 78.28 118.17 

1-0 37.99 .0596 
2-0 18.77 .0495 
3-0 19.25 .0490 

.0931 4-0 - -  

3.65 
3.70 
4.31 
5.86 

6.45 
6.68 
7.65 
7.97 

RUN # % 
1 54.51 

% 
45.00 

% 
95.46 

2 86.89 49.34 93.20 
3 68.45 62.14 92.30 

92.52 4 _ _  
94.72 
94.64 
93.26 



RESULTS, CONCLUSIONS AND COMMENTS 

Results of the particulate, formaldehyde and VOC emission testing 
are presented in the preceding Test Summaries. Additional 
information may be reviewed in the Calculations and Data Sheets 
sections of this report. 

The average particulate emission concentration for the offical 
part of this testing was 3.88 lb/hr. This is below the maximum 
allowable level of 8.6 lb/hr. The combined wet and dry catch 
numbers had to be adjusted for the chemical solution (Sodium 
Bisulfite) in the impingers for the formaldehyde collection. 

The outlet runs 1-3 were 80 minutes in order to get a 10 minute 
wash cycle in each run. Since the port traverses took 20 minutes 
the wash was started five minutes into each run so it would not 
be taken place during a port change. Run k was setup to test an 
entire run without a wash, but only half a run could be made due 
to the plant running out of chips. 
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SAMPLING AND AXALYTICAL PROCEDURES 

Particulate testing and analysis were performed according to 
procedures developed by the U. S .  Environmental Protection Agency 
(EPA) and referred to as Kethod 5. Sampling port locations and 
number of test points to be used were determined according to 
Method 1. The above federal test methods appear in the Code of 
Federal Regulations (RefereRce 1). 

Volatile organic compound testing and analysis were performed 
according to EPA method 25. The formaldehyde testing and 
analysis were performed, modified for large impingers, by method 
P&CAM 125. 

Test point locations and sampling port placement for velocity 
traverses are shown in the data sheets. Test point locations 
were calculated based upon a 64" diameter stack for the outlet 
and 68" for the inlet. 

Gas sampling and analysis for oxygen content was performed in 
accordance with EPA method 3A on the outlet and EPA method 3 on 
the inlet. Carbon dioxide concentrations were determined 
utilizing EPA method 3, Fyrite analyzer procedure. 



REFERENCES 

1. CODE OF FEDERAL REGULATIONS. Title 40, Part 60, Appendix A, 
July 1, 1986. 
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CALCULATIONS 

ticulate Emission Rate C lcul 
Formaldehyde Emission Rate Calcr 
TGNMO Emission Rate Calculation 
Square Root of UP 
Nomenclature 
Calculation Formulae 

ti 
at 

ns 
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PARTICULATE EMISSION RATE CALCULATION 
DRY CATCH ONLY 

DATA/CALCULATION RUN 1-0 RUN 2-0 RUN 3-0 AVERAGE 
DATE 10/25/88 10/25/88 10/25/88 
AVG DH (I 
P ATM (IN 
PM (IN HG 
PS (GUAGE 
PS (IN HG 
tM (DEG F 
TM (DEG R 
VM (FT3) 

H20 1 
HG ) 

VM STD (FT3) 
VLQ (ML) 
VV STD (FT3) 
V STD (FT3 1 
%N 
MD 
Mk7D 
M 
tS DEG F)  
TS DEG R )  
SUM SQRT DP 
N DP 
AVG SQRT DP 
CP 
VS (FT/SEC) 
DS (IN) 
AS ( F T 2 )  
O S ,  ACFX 
Q STD (FT3/MIN) 
Q STD DRY, SCFM 
GIT (GM) 
PMRC (LB/HR) 
DIJ (IN) 

0.87 0.77 0.78 
28.76 28.76 28.76 

28.82397 28.81661 28.81735 
-1.1 -1.1 -1.1 

28.67911 28.67911 28.67911 
63 63 67 

523 523 527 
44.12 41.84 42.62 

42.91014 40.68228 41.12721 
278 280.2 255 

13.09870 13.20236 12.015 
56.00884 53.88464 53.14221 
23.38685 24.50116 22.60914 23.49905 
0.766131 0.754488 0.773908 

29.084 29.112 29.096 
26.49180 26.38943 26.58728 

147 147 146 146.6666 
607 607 606 606.6666 

20.39 19.34 19.4 
20 20 20 

1.0195 0.967 0.97 
0.84 0.84 0.84 

65.43147 62.18229 62.09146 63.23507 
6 4  6 4  6 4  

22.32888 22.32888 22.32888 
87660.73 83307.68 83186.00 84718.14 
73458.59 69792.97 69807.82 71019.79 
56278.93 52692.88 54024.86 54332.22 

0.0202 0.0206 0.0241 
3.505073 3.529992 4.188334 3.741133 

0.19 0.19 0.192 
0.028338 0.028338 0.028938 

8 0  80 80 
3.790303 3.865358 4.428375 4.028012 
108.1376 109.5004 105.7311 
3.647688 3.697675 4.308354 3.884572 

2.3 2.6 2.5 2.466666 
17.9 17.4 17.4 17.56666 

0 0 0 CJ 
79.8 EO 80.1 79.96666 

565.1679 467.7419 464.4458 499.1185 
0.007263 O.CO7813 0.009041 0.008039 



DATA/CALCULATION 
DATE 
AVG DH (IN H20) 
P ATM (IN HG) 
PM (IN HG) 
PS (GUAGE) 
FS (IN HG) 
tM (DEG F) 
TM (DEG R) 
VM (FT3) 
VM STD (FT3) ~. 

VLQ IML) 
VV STD (FT3) 
V STD (FT3) 
%M 
MD 
MJD 
M 
tS (DEG F) 
TS (DEG R) 
SUM SQRT DP 
N DP 
AVG SQRT DP 
CP 
V S  (FT/SEC) 
DS (IN) 
AS (FT2) 
Q 5 .  ACFM 
Q STD (FT3/MIN) 

WT (GM) 
PMRC (LB/HR) 
D?J ( IN) 
AR (IN2) 
TIME ( N I N )  
PWJ (LWHR) 
%I 
PMR AVG (LB/HR) 

o STD DRY, SCFM 

%C,02 
%O 2 

PmTICULATE EMISSION RATE CALCULATION 
DRY CATCH ONLY 

RUN 1-1 RUN 2 - 1  RUN 3-1 AVERAGE 
10/25/88 10/25/88 10/25/88 

0.84 0.19 0.32 
28.76 28.76 28.76 

28.82176 28.77397 28.78352 
2.6 2.6 2.6 

28.95117 28.95117 28.95117 
58 6 1  67 

518 521 527 
24.01 14.99 15.01 

23.57519 14.60952 14.46726 
43 41 37 

2.026058 1.931823 1.743352 
25.60125 16.54134 16.21061 
7.913904 11.67875 10.75438 
0.920860 0.883212 0.892456 

29.28 29.284 29.436 
28.38731 27.96616 28.20612 

198 196 194 
658 656 654 

17.2332 21.7008 21.3043 
19 24 24 

0 .  1568 

196 
656 

0.907010 
0.84 

58.27386 
68 

25.20722 
88135.33 
68126.65 
62735.17 

0.2052 
72.24254 

0.173 
0.023494 

47.5 
88.30172 
122.2295 
80.27213 

3.9 
16.4 

0 
79.7 

353.3873 
0.134303 

0.9042 0.887679 
0.84 0.84 

58.44005 57.04056 57.91816 
68 68 

25.20722 25.20722 
88386.68 86270.05 87597.36 
68415.60 67003.69 67848.65 
60425.51 59797.85 60986.18 

0.0945 0.0973 
51.71016 53.20737 59.05336 

0.13 0.13 
0.013266 0.013266 

60 60 
57.01268 58.70195 68.00545 
110.2543 110.3267 
54.36142 55.95466 63.52940 

4 5.2 4.366666 
16.1 15.1 15.86666 

0 0 0 
79.9 79.7 79.76666 

322.4126 254.1745 309.9915 
0.099e07 0.103774 0.112628 



DATA/CALCULATION 
DATE 
AVG DH (IN H20) 
P ATM (IN HG) 
PM (IN HG) 
PS (GUAGE) 
PS (IN HG) 
tM (DEG F )  
TM (DEG R) 
VM (FT3) 
VI4 STD (FT3) 
VLQ ( Y L )  
VV STlj (FT3) 
V STD (FT3) 
Y A  
MD 
MWD 
M 
tS (DEG F) 
TS (DEG R) 
SUM SQRT DP 
N DP 
AVG SQRT DP 
CP 
VS (FT/SEC) 
DS (IN) 
AS (FT2) 
Q S ,  ACFM 
0 STD (FT3/MIN) 
Q STD DRY, SCFM 
WT (GM) 
PMRC (LB/HR) 
DN (IN) 
AN (INS) 
TIME (KIN) 
PhPA (LB/HR) 
XI 
?I.lR AVG (LB/HR) 
XCO:! 
x.0 2 
XC 0 
%I.! 2 
;/,EA 
ss (GRISCFD) 

PARTICULATE EMISSION RATE CALCULATION 
DRY CATCH ONLY 

RUN 4-1 RUN 4-0 
10/25/88 10/25/88 

28.76 28.76 
28.76 28.76 

30.87470 30.87470 
2.6 -1.1 

28.95117 28.67911 
56 49 
516 509 
7.81 15.69 

8.246629 16.79501 
18.5 91.2 

0.871676 4.297129 
9.118306 21.09214 
9.559631 20.37312 
0.904403 0.796268 
29.392 29.112 

28.30296 26.84813 
191 141 
651 601 

11.43 9.51 
12 10 

0.9525 0.951 
0 . 8 4  0.64 

60.96073 60.32836 
68 64 

25.20722 22.32888 
92199.04 80823.92 
77165.04 73272.43 
69788.34 58344.54 
0.0673 0.0122 

75.34966 5.607117 
0.13 0.19 

0.013266 0.028338 
3 0  30 

81.20537 6.104515 
107.7713 108.8708 
78.27752 5.855816 

4.8 2.6 
15.6 17.4 

0 0 
79.6 80 

288.1205 467.7419 
0.125922 0.011508 



I)ATA/CALCULATION 
DATE 
AVG DH ( I N  H 2 0 )  
P ATI4 ( I N  H G )  
PI4 ( I N  H G )  
PS (GUAGE) 
PS ( I N  H G )  
tM (DEG F )  
TM (DEG R )  
VM ( F T 3 )  
VM STD ( F T 3 )  
VLQ (ML) 
VV STD ( F T 3 )  
V STD ( F T 3 )  
7m 
MD 
MWD 
M 
tS (DEG F )  
TS (DEG R) 
SUM SQRT DP 
TJ DP 
AVG SQRT DP 
CP 
V S  ( F T / S E C )  
D S  ( I N )  
A S  ( F T 2 )  
QS, ACFFI 
0 STD (FT3/1VIIN) 
Q STD DRY, SCFM 
WT ( G X )  
PKRC (LB/HR)  
DN ( I I J )  
P.N ( I N 2 1  
TIME (MIN) 
? I Q U  (LB/HR) 

?MR AVG (LB/HR) 
%C02 
%O 2 
%C 0 
%N2 
%EA 
CS (GR/SCFD) 

PARTICULATE EMISSION RATE CALCULATION 
FP.ONT AND BACK HALF COMBINED 

RUN 1-1 RUN 2 - 1  RUN 3 - 1  AVEPJLGE 
i o / z s / e 8  i o / 2 5 / 8 e  i 0 / 2 5 / 8 8  

0 . 8 4  0 . 1 9  0 . 3 2  
2 8 . 7 6  2 8 . 7 6  2 8 . 7 6  

2 8 . 8 2 1 7 6  2 8 . 7 7 3 9 7  2 8 . 7 8 3 5 2  
2 . 6  2 . 6  2 . 6  

2 8 . 9 5 1 1 7  2 8 . 9 5 1 1 7  2 8 . 9 5 1 1 7  
5 8  6 1  67 

5 1 8  5 2 1  5 2 7  
2 4 . 0 1  1 4 . 9 9  1 5 . 0 1  

2 3 . 5 7 5 1 9  1 4 . 6 0 9 5 2  1 4 . 4 6 7 2 6  
4 3  4 1  3 7  

2 . 0 2 6 0 5 8  1 . 9 3 1 8 2 3  1 . 7 4 3 3 5 2  
2 5 . 6 0 1 2 5  1 6 . 5 4 1 3 4  1 6 . 2 1 0 6 1  
7 . 9 1 3 9 0 4  1 1 . 6 7 8 7 5  1 0 . 7 5 4 3 8  1 0 .  
0 . 9 2 0 8 6 0  0 . 8 8 3 2 1 2  0 . 8 9 2 4 5 6  

2 9 . 2 8  2 9 . 2 8 4  2 9 . 4 3 6  
2 8 . 3 8 7 3 1  2 7 . 9 6 6 1 6  2 8 . 2 0 6 1 2  

1 9 8  1 9 6  1 9 4  
658 656 654 

1 7 . 2 3 3 2  2 1 . 7 0 0 8  2 1 . 3 0 4 3  
1 9  24 24 

0 . 9 0 7 0 1 0  0 . 9 0 4 2  0 . 8 8 7 6 7 9  

5 6 8  

1 9 6  
6 5 6  

0 . 8 4  0 . 8 4  
5 8 . 2 7 3 8 6  5 8 . 4 4 0 0 5  

6 8  6 8  
2 5 . 2 0 7 2 2  2 5 . 2 0 7 2 2  
8 8 1 3 5 . 3 3  8 8 3 8 6 . 6 8  
6 8 1 2 6 . 6 5  6 8 4 1 5 . 6 0  
6 2 7 3 5 . 1 7  6 0 4 2 5 . 5 1  

0 . 4 8 5 2  0 . 2 1 9 7  
1 7 0 . 8 1 9 1  1 2 0 . 2 1 9 2  

0 . 1 7 3  0 . 1 3  
0 . 0 2 3 4 9 4  0 . 0 1 3 2 6 6  

4 7 . 5  6 0  
2 0 8 . 7 9 1 4  1 3 2 . 5 4 6 9  
1 2 2 . 2 2 9 5  1 1 0 . 2 5 4 3  
1 8 9 . 8 0 5 2  1 2 6 . 3 8 3 1  

3 . 9  4 
1 6 . 4  1 6 . 1  

0 0 
7 9 . 7  7 9 . 9  

3 5 3 . 3 8 7 3  3 2 2 . 4 1 1 6  
0 . 3 1 7 5 6 4  0 . 2 3 2 0 3 8  

0 . 8 4  
5 7 . 0 4 0 5 6  5 7 . 9 1 8 1 6  

6 8  
2 5 . 2 0 7 2 2  
8 6 2 7 0 . 0 5  8 7 5 9 7 . 3 6  
6 7 0 0 3 . 6 9  6 7 8 4 8 . 6 5  
5 9 7 9 7 . 8 5  6 0 9 8 6 . 1 8  

0 . 2 4 8 2  
1 3 5 . 7 2 5 2  1 4 2 . 2 5 4 5  

0 . 1 3  
0 . 0 1 3 2 6 6  

6 0  
1 4 9 . 7 4 1 2  1 6 3 . 6 9 3 2  
1 1 0 . 3 2 6 7  
1 4 2 . 7 3 3 2  1 5 2 . 9 7 3 8  

5 . 2  4 . 3 6 6 6 6 6  
1 5 . 1  1 5 . 8 6 6 6 6  

0 0 
7 9 . 7  7 9 . 7 6 6 6 6  

2 5 4 . 1 7 4 5  3 0 9 . 9 9 1 5  
0 . 2 6 4 7 1 6  0 . 2 7 1 4 3 9  



DATA/CALCULATION 
DATE 
AVG DH (IN H2O) 
r7 ATM (IN HG) 
PPI (IN HG) 
PS (GUAGE) 
PS (IN HG) 
tM (DEG F) 
TM (DEG R )  
VM (FT3) 
VM STD (FT3) 
VLQ (ML) 
VV STD (FT3) 
V STD (FT3 ) 
%N 
MD 
MWD 
M 
tS (DEG F)  
TS (DEG R l  
SUM SQRT DP 
N DP 
AVG SQRT DP 
C? 
VS (FT/SEC) 
DS (IN) 
AS (FT2) ~~~ ~ ~ 

QS, ACFM 
CI STD (FT3/MIN) 
Q STD DRY, SCFK 

DN i IN) 
AN (1x2) 
TIME (KIN) 

PARTICULATE EMISSION RATE CALCULATION 
FRONT AND BACK HALF COMBINED 

AVERAGE RUN 1-0 RUN 2 - 0  RUN 3-0 
1 0 / 2 5 / 8 8  1 0 / 2 5 / 8 8  1 0 / 2 5 / 8 8  

0 . 8 7  0 . 7 7  0 . 7 8  
2 8 . 7 6  2 8 . 7 6  2 8 . 7 6  

2 8 . 8 2 3 9 7  2 8 . 8 1 6 6 1  2 8 . 8 1 7 3 5  
-1.1 -1.1 -1.1 

2 8 . 6 7 9 1 1  2 8 . 6 7 9 1 1  2 8 . 6 7 9 1 1  
63 6 3  67  

5 2 3  5 2 3  5 2 7  
4 4 . 1 2  4 1 . 8 4  4 2 . 6 2  

4 2 . 9 1 0 1 4  4 0 . 6 8 2 2 8  4 1 . 1 2 7 2 1  
278  2 8 0 . 2  2 5 5  

1 3 . 0 9 8 7 0  1 3 . 2 0 2 3 6  1 2 . 0 1 5  
5 6 . 0 0 8 8 4  5 3 . 8 8 4 6 4  5 3 . 1 4 2 2 1  
2 3 . 3 8 6 8 5  2 4 . 5 0 1 1 6  2 2 . 6 0 9 1 4  
0 . 7 6 6 1 3 1  0 . 7 5 4 9 8 8  0 . 7 7 3 9 0 8  

2 9 . 0 8 4  2 9 . 1 1 2  2 9 . 0 9 6  
2 6 . 4 9 1 8 0  2 6 . 3 8 9 4 3  2 6 . 5 8 7 2 8  

3 . 4  9 5 

1 4 7  1 4 7  146  1 4 6 . 6 6 6 6  
607 6 0 7  6 0 6  6 0 6 . 6 6 6 6  

2 0 . 3 9  1 9 . 3 4  1 9 . 4  
2 0  2 0  2 0  

1 . 0 1 9 5  0 . 9 6 7  0 . 9 7  
0 . 8 4  0 . 8 4  0 . 8 4  

6 5 . 4 3 1 4 7  6 2 . 1 8 2 2 9  6 2 . 0 9 1 4 6  6 3 . 2 3 5 0 7  
6 4  6 4  6 4  

2 2 . 3 2 8 8 8  2 2 . 3 2 8 8 8  2 2 . 3 2 8 8 8  
8 7 6 6 0 . 7 3  8 3 3 0 7 . 6 8  8 3 1 8 6 . 0 0  8 4 7 1 8 . 1 4  
7 3 4 5 8 . 5 8  6 9 7 9 2 . 9 7  6 9 8 0 7 . 8 2  7 1 0 1 9 . 7 9  
5 6 2 7 8 . 9 3  5 2 6 9 2 . 8 8  5 4 0 2 4 . 8 6  5 4 3 3 2 . 2 2  

6 . 1 9 4 6 0 9  6 . 3 7 4 5 4 8  7 . 4 3 8 2 0 3  6 . 6 6 9 1 2 0  
0 . 0 3 5 7  0 . 0 3 7 2  0 . 0 4 2 8  

0 . 1 9  0 . 1 9  0 . 1 9 2  
0 . 0 2 8 3 3 8  0 . 0 2 8 3 3 8  

E O  9 0  
6 . 6 9 8 7 0 4  6 . 9 8 0 1 6 2  
1 0 8 . 1 3 7 6  1 0 9 . 5 0 0 4  
6 . 4 4 6 6 5 7  6 . 6 7 7 3 5 5  

2.3 2 . 6  
1 7 . 9  1 7 . 4  

0 0 
7 9 . 8  E O  

5 6 5 . 1 6 7 9  4 6 7 . 7 4 1 9  
0 . 0 1 2 8 3 7  O . C l 4 1 0 9  

0 . 0 2 8 9 3 8  
8 0  

7 . 8 6 4 5  7 . 1 8 1 1 2 2  
1 0 5 . 7 3 1 1  
7 . 6 5 1 3 5 1  6 . 9 2 5 1 2 1  

2 . 5  2 . 4 6 6 6 6 6  
1 7 . 4  1 7 . 5 6 6 6 6  

0 0 
8 0 . 1  7 9 . 9 6 6 6 6  

4 6 4 . 4 4 5 8  4 9 9 . 1 1 8 5  
0 . 0 1 6 0 5 7  0 . 0 1 4 3 3 4  



DATA/CALCULATION 
'JATE 
AVG DH (IN H20) 
P AT14 (IN HG) 
PM (IN HG) 
PS (GUAGE) 
PS (IN HG) 
tM (DEG F )  
TM (DEG R) 
VI4 (FT3) 
VM STD (FT3) 
VLQ (ML) 
VV STD (FT3) 
V STD (FT3 1 
"/,El 
MD 
Nh'D 
M 
tS (DEG F) 
TS (DEG R )  
SUM SQRT DP 
N DP 
AVG SQRT DP 
CP 
VS (FT/SEC) 
DS (IN) 
P.S ( F T 2 )  
@ S ,  ACFM 
Q STD (FT3/MIN) 
Q STD DRY, SCFN 

PARTICULATE EMISSION RATE CALCULATION 
COMBINED FRONT AND BACK HALF 

RUN 4-1 RUN 4-0 
10/25/88 10/25/88 

28.76 28.76 
28.76 28.76 

30.87470 30.87470 
2.6 -1.1 

28.95117 28.67911 
56 49 
516 509 
7.81 15.69 

8.246629 16.79501 
18.5 91.2 

0.871676 4.297129 
9.118306 21.09214 
9.559631 20.37312 
0.904403 0.796268 

29.392 29.112 
28.30296 26.84813 

191 141 
651 601 

11.43 9.51 
12 10 

0.9525 0.951 
0.84 0.84 

60.96073 60.32836 
68 64 

25.20722 22.32888 
92199.04 80823.92 
77165.04 73272.43 
69788.34 58344.54 
0.1016 0.0166 

113.7522 7.629356 
0 . 1 3  0.19 

0.013266 0.028338 
3 0  30  

122.5923 8.306143 

118.1723 7.967740 
4.6 2.6 
15.6 17.4 

0 0 
79.6 8 0  

288.1205 467.743~9 
0.19OiOO 0.015250 

107.7713 108.e708 



DATA/CALCULATION 
DATE 
AVG DH (IN H20) 
P ATM (IN HG) 
2M (IN HG) 
PS (GUAGE) 

m (DEG R) 
VM (FT3) 
VM STD (FT3) 
VLQ (ML) 
VV STD (FT31 
V STD (FT3) 
%PI 
MD 
YWD 
M 
tS (DEG F) 
TS (DEG R) 
SUM SQRT DP 
N DP 
AVG SQRT DP 
CP 
VS (FT/SEC) 
DS (IN1 
AS (FT2) 
QS,  ACFM 
Q STD (FT3/MIN) 
Q STD D R Y ,  SCF'M 
WT (GM) 

DN (IN) 
kN (IN2) 

PMRC ( LB/HR ) 

%I 
PIG? AVG (LB/HR) 
%CO2 
%02 
%CO 
%N2 
%EA 
CS (GR/SCFD) 

FOPJIALDEHYDE EMISSION RATE CALCULATION 

AVERAGE RUN 1-1 RUN 2-1 RUN 3-1 
10/25/88 10/25/88 10/25/88 

0.64 0.19 0.32 
28.76 28.76 28.76 

28.82176 28.77397 28.78352 
2.6 2.6 2.6 

28.95117'28.95117 28.95117 
58 61 67 

518 521 527 
24.01 14.99 15.01 

23.57519 14.60952 14.46726 
43 41 37 

2.026058 1.931823 1.743352 
25.60125 16.54134 16.21061 
7.913904 11.67875 10.75438 
0.920860 0.883212 0.892456 

29.28 29.284 29.436 
28.38731 27.96616 28.20612 

198 196 194 
658 656 654 

17.2332 21.7008 21.3043 
19 24 24 

0.907010 0.9042 0.887679 

0. I 6 8  

196 
656 

0.84 0 . 8 4  0.84 
58.27386 58.44005 57.04056 57.91816 

68 68 68 
25.20722 25.20722 25.20722 
88135.33  88386.68 86270.05 87597.36 
68126.65 68415.60 67003.69 67848.65 
62735.17 60425.51 59797.85 60986.18 
0.000277 0.00017 0.000225 
0.097520 0.093023 0.123038 0.104527 

0.173 0 . 1 3  0.13 
0.023494 0.013266 0,013266 

47.5 60 60 
0.119196 0.102562 0.135744 0.113168 
122.2295 110.2543 110.3267 
0.108359 0.097793 0.129291 0.111648 

3.9 4 5.2 4.366666 
16.4 16.1 15.1 15.86666 

0 0 0 0 
79.7 79.9 75.7 79.76666 

353.3873 322.4126 254.1745 309.9915 
0.0001Si 0.000179 0.000239 0.000200 



FORMALDEHYDE EMISSION CALCULATION 

DATA/CALCULATION 
DATE 
AVG DH (IN H20) 
? ATM. ( IN HG) 
PX (IN HG) 
PS (GUAGE) 
PS (IN HG) 
tM (DEG F) 
Ti.! (DEG R) 
VM (FT3) 
WI STD (FT3) 
VLQ (ML) 
VV STD (FT3) 
V STD (FT3) 
%M 
MD 
I"iWD 
M 
t S  (DEG F) 
TS (DEG R) 
SUM SQRT DP 
N DP 
AVG SQRT DP 
CP 
VS (FT/SEC) 
TrS (IN) 
AS (FT2) 
CS. ACFM 
0 STD (FT3/MIN) 

RUN 1 - 0  RUN 2-0 RUN 3-0 AVERAGE 
10/25/88 10/25/88 10/25/88 

0.87 0.77 0.78 
28.76 28.76 28.76 

28.82397 28.81661 28.81735 
-1.1 -1.1 -1.1 

28.67911 28.67911 28.67911 
63 63 67 
523 523 5 27 

44.12 41.84 42.62 
42.91014 40.68228 41.12721 

278 280.2 255 
13.09870 13.20236 12.015 
56.00884 53.88464 53.14221 
23.38685 24.50116 22.60914 23.49905 
0.766131 0.754988 0.773908 
29.084 29.112 29.096 

26.49180 26.38943 26.58728 
147 147 146 146.6666 
607 607 606 606.6666 

20.39 19.34 19.4 
20 20 20 

1.0195 0.967 0.97 
0.84 0.84 0.84 

64 64 64 
65.43147 62.18229 62.09146 63.23507 

22.32888 22.32883 22.32888 
87660.73 83307.68 83186.00 84718.14 
73458.58 69797.97 69807.82 710i9.79 
56278.93 
0.00033 

0.057261 
0.19 

0.028338 
D O  

0.061920 
108.1376 
0 .  059590 

2 . 3  
17.9 

0 
79.8 

565.16?S 
0.000118 

52692.88 54024.86 
0.000276 0.000274 
0.047295 0.047618 

0. 19 0. i92 
0.028338 0.028938 

80 80 
0.051788 0.050347 
109.5004 105.7311 
0.049541 0.048982 

2.6 2.5 
17.4 17.4 

0 0 
80 80.1 

467.7419 464.4458 
0.000104 0.000102 

54357.22 

0.050724 

0.054685 

0.052705 
2.466666 
17.56666 

0 
79.96666 
499.1185 
0.000108 



DATA/CALCULATION 
DATE 
AVG DH (IN H20) 
P ATM (IN HG) 
PM 
PS 
PS 
tM 
TM 
VM 
VM 

IN HG) 
GUAGE 1 
IN HG) 
DEG F) 
DEG R) 
FT3 ) 
TD (FT3) 

VLQ (ML) 
VV STD (FT3) 
V STD (FT3) 
734 
MD 
MWE 
M 
tS (DEG 'F) 
TS (DEG R) 
SUM SQRT DP 
N DP 
AVG SQRT DP 
CP 
VS (FT/SEC) 
DS (IN) 
AS (FT2) 
QS. ACFM 
0 CTD (FT3/MIN) 
0 STD DP.Y, SCFM 
KT (GM) 
PMRC (LB/HR) 
DN (IN) 
AN (IN21 
TIMX (MINI 
P r m  (LB/HP.) 
7- I 
PMX AVG (LB/HR) 
%C@2 
%O 2 
%CO 
XI4 2 
XEA 
cs (GR/SCFD) 

FORMALDEHYDE EMISSION RATE CALCULATION 

RUN 4-1 RUN 4-0 
10/25/88 10/25/88 

28.76 28.76 
28.76 28.76 

30.87470 30.87470 
2.6 -1.1 

28.95117 28.67911 
56 49 

516 509 
7.81 15.69 

8.246629 16.79501 
18.5 91.2 

0.871676 4.297129 
9.118306 21.09214 
9.559631 20.37312 
0.904403 0.796268 
29.392 29.112 

28.30296 26.84813 
191 141 
651 601 

11.43 9.51 
12 10 

0.9525 0.951 
0.84 0.84 

60.96073 60.32836 
68 64 

25.20722 22.32888 
92199.04 80823.92 
77165.04 73272.43 
69788.34 58344.54 

0.078596 0.089162 
o.no0070 o.oooi94 

0.13 0.19 
0.013266 0.028338 

30 30 
0.084704 0.097071 
107.7713 108.8708 
0.081650 0.093117 

4.8 2.6 
15.6 17.4 

0 0 
79.6 80 

288.1205 467.7419 
0.000131 0.000178 



TGNMO EMISSION RATE CALCULATION 

TGNMO EM. RT., LB/HR = mg/M x scfm x .00000375 

, 0 0 0 0 0 3 7 5  = 6 0 / ( 3 5 . 3 1 5  x 1000 x 4 5 3 . 6 )  

RUN # mg/M3 scfm LB/HR EFFICIENCY 

1- I 355.00  62735.17  8 3 . 5 2  
2 - 1  6 3 2 . 0 0  6 0 4 2 5 . 5 1  1 4 3 . 2 1  
3 -1  272 .00  59797 .85  60 .99  
1-0 1 8 0 . 0 0  5 6 2 7 8 . 9 3  37 .99  5 4 . 5 1  
2-0 9 5 . 0 0  52692 .88  18 .77  8 6 . 8 9  
3 -0 9 5 . 0 0  54024 .86  1 9 . 2 5  6 8 . 4 5  



SUM SQRT DP CALCULATION 

DATE 10/25/88 

RUN 1 

0.79 0.888819 
0.97 0.984885 

1 1 
1.1 1.068808 
1.1 1.048808 

DP SQRT DP 

1 1 
1.1 1.048808 
1.1 1.048808 
1.1 1.048808 
1.1 1.048808 
1.1 1.048808 
1.2 1.095445 
1.2 1.095445 
0.7 0.836660 

1 1 
1.1 1.068808 
1.1 1.048808 
1.1 1.048808 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

20.38934 

RUN 2 
DP SQRT DP 
0.65 0.806225 
0.88 0.938083 
0.97 0.984885 
0.97 0.984885 
0.97 0.981885 
0.97 0.984885 
0.88 0.938083 
0.88 0.938083 

1 1 
1 1 
1 1 
1 1 

1.1 1.048808 
1.1 1.048808 
1.1 1.068808 
0.6 0.774596 

0.79 0.888819 
0.94 0.969535 

1 1 
1 1 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

19.33939 

RUN 3 
DP SQRT DP 
0.65 0.806225 
0.8 0.894427 

0.93 0.964365 
0.93 0.964365 
0.98 0.989949 
0.93 0.966365 
0.93 0.964365 
0.94 0.969535 
0.93 0.964365 
0.98 0.989949 

1 1 
1.1 1.048808 
1.1 1.048808 
1.1 1.048808 
1.1 1.048808 

0.65 0.806225 
0.97 0.984885 
0.88 0.938083 

1 1 
1 1 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

19.39634 



SUM SQRT DP CALCULATION 

DATE OCTOBER 25,  1988 

R U N 1 - I  

0 . 7 8  0.883176 
0 . 7 8  0 .883176 

0 . 8  0 .894427 
0 . 8 5  0 .921954 
0 . 8 1  0 . 9  
0 . 8 1  0 . 9  
0 . 8 1  0 . 9  
0 . 8 4  0 .916515 
0 . 8 4  0 .916515  
0 . 8 5  0 .921954 
0 . 8 5  0 .921954 
0 . 8 5  0 .921954 
0 . 7 4  0 .860232  
0 . 7 8  0 .883176 
0 . 8 5  0 .921954 
0 . 8 5  0 .921954 

0 . 9  0 .948683 
0 . 8 8  0 .938083  
0 .77  0 .877496 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

17 .23320  

DP SQRT DP 
R U N 2 - I  
DP SQRT DP 

0 . 8 6  0 . 9 2 7 3 6 1  
0 .86  0 . 9 2 7 3 6 1  
0 . 8 3  0 .911043  
0 . 8 3  0 . 9 1 1 0 4 3  
0 . 8 6  0 . 9 2 7 3 6 1  
0 . 8 6  0 . 9 2 7 3 6 1  
0 . 8 6  0 . 9 2 7 3 6 1  
0 .86  0 .927361  
0 . 8 6  0 . 9 2 7 3 6 1  
0 . 8 3  0 .911043  
0 . 8 3  0 .911043  
0 . 8 3  0 .911043  
0 . 7 6  0 .883176  
0 . 8 6  0 . 9 2 7 3 6 1  
0 . 8 5  0 .921954  
0 . 8 3  0 .911043  
0 .83  0 .911043  
0 . 8 3  0 .911043  
0 . 8 6  0 . 9 2 7 3 6 1  
0 . 8 3  0 .911043  
0 . 8 5  0 .921954  
0 . 7 5  0 .866025  
0 . 6 1  0 .781024  
0 . 6 1  0 .781024  

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

21 .70080  

R U N 3 - I  
DP SQRT DP 

0 . 8 6  0 . 9 2 7 3 6 1  
0 . 8 3  0 .911043  
0 . 8 1  0 . 9  
0 .83  0 . 9 1 1 0 4 3  
0 .83  0 .911043  
0 . 8 3  0 .911043  
0 .86  0 . 9 2 7 3 6 1  
0 .87  0 .932737 
0 .83  0 .911043  
0 . 8 5  0 .921954 
0 .87  0 .932737  
0 . 8 3  0 .911043  
0 . 7 3  0 .854400  
0 .76  0 .871779 
0 .76  0 .871779  
0 . 7 3  0 .854400 
0 . 8 3  0 . 9 1 1 0 4 3  
0 . 7 9  0 .888819 
0 . 7 9  0 .888819 
0 .79  0 .888819 
0 . 7 1  0 .842614 
0 . 7 1  0 .842614  
0 . 6 5  0 .806225 

0 . 6  0 .774596  
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

21.30432 



SUM SQRT DP CALCULATION 

DATE OCTOBER 2 5 ,  1988 

R U N 4 - I  
DP SQRT DP 

1 1 
0.98 0 .989949  
0 .96  0 .979795  
0 . 9 5  0 .974679  
0 . 9 5  0 .974679 
0 . 9 5  0 . 9 7 4 6 7 9  
0.95 0 .974679 
0 . 9 1  0 .953939  
0.88 0 .938083  
0.88 0 .938083  
0 .75  0 . 8 6 6 0 2 5  
0 . 7 5  0 .866025  

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1 1 . 4 3 0 6 1  

R U N 4 - 0  
DP SQRT DP 

0 .64  0.8 
0 . 8 5  0 .921954 

0 . 9  0 .948683 
0 . 9 5  0 .974679 
0 . 9 5  0 .974679 

0 . 9  0 .948683  
0 . 9 5  0 .974679 
0 .97  0 . 9 8 4 8 8 5  
0 . 9 7  0 .984885 

1 1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

9 .513130  



NOMENCLATURE 

A N  ( s q u a r e  i n c h e s ) .  C r o s s  s e c t i o n 1  a r e a  of n o z z l e  

AS ( s q u s r e  f e e t ) ,  C r o s s  s ec t iona l  a r e a  of stack 

C F  F i t &  t u h e  c a l i b r a t i o n  c o e f f i c i e n t  

%Fa F'rerr.rr.,t E x c e s s  FIir 

F ( S - c f d / l O  6 EITU), F f a c t o r  

DH ( i n c h e s  o f  w a t e r )  Average o r i f i c e  meter r e a d i n q  

HI ( m i  11 i o n  E I T U / h r )  ~ H e a t  I n p u t  R a t e  

%I P e r c e n t  I s o k i n e t i c i t y  

M ( I b / l b  m o l e ) ,  Molecu la r  Weight of w e t  gas 

%Pi F e r c c n t  M o i  s t u r e  

MD Mole f r a c t i o n  of d r y  gas 

MbID ( l t / l t %  mole) m o l e c u l a r  r i e i o h t  of d r y  g a s  

12 D F  IJLin,her o f  s a m p l e  p o i n t =  

F fiTPi ( i n  Ho). Local a t m o s p h e r i c  p r e s s u r e  

F M  ( i n  A b s o l u t e  pre_cEure i n  d r v  gac. meter 

F S  ( i n  Ho) ,  A ~ S D I L I C E  c t ac l :  p r e s s ~ r r e  

FS O L I ~ C E  ( i  r ,cheE of w z t e t - ) .  FiezELired s t e t i c  E t s c l :  p r e c s u r e  
toaoe) 

F S T D  (2'3.92 i n  Ho). S t n n d a r d  prec.=Lire 

FPiF:A ( I b / h r ) .  Fol I c i l an t  K#SL.E ra te  b z c e d  on r s t i o  o f  a r e a s  

F'MK AVG. ( 1  h / h r ) .  Avc-raQr p c l l u t a n t  r r , a ~ s  r s t e  

F,PlFiC ( I h / h r  1 .  F'ol I ~ i t a r i t  ~ I % C _ E  ra te  t s s e d  o n  c o n c e n t r G . t i o n  

F'p:S'U ( I b / n i i  1 l i c n  EiTLI), Specific emiEs ion  r a t e  

r+ ( i r i c h e 5  of w a t e r ) .  V e l o c i t y  p r e s s u r e  

@S ( c u b i c  f e e t . / n : i n . )  ActL\.+l stack volunje  f low r a t e  

@ STP ! C L I ~ ~ C  fept / 'm, i r , .  1 .  Ste.r:l: vo1untF f l o w  r z t e  c t  c-thncls,.rd 
c t . n d j t i  mil: 

I 



TM (de0reE-s  6): Averace dry ads m e t e r  temperature 

TS ( d e o r e e s  R )  A v e r a g e  stack temperature 

T STD (5213 degree= .  R ) ,  Standard temperature 

VLC’ (ml) ,  L i q u i d  volume 

VM ( c u b i c  f e e t ) ,  Sample volume mear.ured b y  dry ass meter 

VFl STD ( c u b i c  f ee t ) ,  Sample volume n t  standnrd c o n d i t i o n s  

VS ( f t /aec )  \. stack v e l o c i t y  

VU S T D  ( c u b i c  f e e t ) ,  Volume of water vapor c o l l e c t e d .  corrected 
t o  standard ccjndi t ions  

WT ( ~ m , ) ,  T o t a l  weight of p a r t i c u l a t e  c o l l e c t e d  

c (min), Durat ion of test 







DATA SHEETS 

Method 5 Sampling Data Sheets 
Method 25 Sampling Data Sheets 
Impinger Data Sheets 
Temperature Data Sheets 
Orsat Data Sheets 
Chain of Custody Sheets 
Test Survey Data 
Equal Area Determinations 
Laboratory Reports 
Calibration Information (supplied upon request) 

18 





ANALYTICAL T E S T I N G  COIJSULTARTS. I IJC.  
Kannapo l i s .  I i .  C .  Atlanta, Ga. 

MODULE SNWLING DATA S H E E T  



ANALYTICAL T E S T I N G  COl?SULTAlJTS. I N C .  
K a n n a p o l i s ,  N. C .  A t l a n t a ,  G a .  

MODULE S A M P L I N G  DATA S H E E T  



- --___- 

ANALYTICAL TESTING CONSULTANTS, I N C .  
Kannapolis, N. C. Atlanta, G a .  

NODULE SUMPLING DATA SHEET 

C L I E N T  DATE / d g  
LOCATION bJmX//&*J / / P  4 SOURCE LS’P - a,/&--’- .- 

T E S T  TEAM RUIJ # 2-O 



ANALYTICAL TESTING CONSULTAI.JTS. INC. 
Kannapol i s .  N. C. Atlanta, Ga. 

MODULE SAMPLING DATA SHEET 

CLIEIJT GP DATE /0/2 </& 

LOCATION SOURCE k%P-&A2 -- 

6 3 3-31 

- I  
- I  

METHOD 

ziFF=l 
Pitot : o ~  
start 
4-72 B K d  



ANALYTICAL T E S T I N G  COIJSLJLTAI~TS, I N C .  
Rannapol i s ,  N .  C .  A t l a n t a ,  Ga. 



ANALYTICAL TESTING CONSULTANTS. INC. 
Kannapolis, N. C. Atlanta. Ga. 

~. ~ 

MODULE SAMPLING DATA SHEET 
-3 ' 

CLIENT .Ci- P U!J&Y / hhCI (1 DATE @'d 23; F / % Y  

LOCATION b ( > ? c j / & J D  h/ .-, SOURCE- .6f k . A  F L J ~  -_ 4 '  

TEST TEAM fit- RUlJ #%' - 

S art @ 

End @ 
2 0 2  A 

Pitot: 
Start 

i SETUP : 
€ - .... 

t--- 
I 

K=O- 

NOZZLE ._ 

c 
t. . - - 
T h o .  Pitot 



ANALYTICAL TESTING CONSULTANTS, IWC. 
Kannapolis. N. C. Atlanta, Ga. 

MODULE SAMPLING DATA SHEET 

CLIENT CP DATE /o/rr/kf --- 
LOCATION @aOd/srrd SOURCE -&zEGLt,/&- 
TEST TEAM p q  c d  RUN # /-$ 

Pb*,- 2,47L 

P- - +2.L 
MODULE &-a 
FILTE RS Si? 

NOZZLE 3/ 

PITOT 73 
METHOD c 
I 
LEAK WLTES: 11 

AVEFcAGE/NET 
NOTES : 



ANALYTICAL TESTING CONSULTANTS, INC. 
Kannapolis, N. C. Atlanta, Ga. 



ANALYTICAL TESTING COIWJLTANTS, INC. 
Kannapolis, N. C. Atlanta, Ga. 

MODULE SAMPLING DATA SHEET 

CLIENT GI? DATE /.d/Z <//6- --- 
LOCATION fd@CdAdfl%. SOURCE k-gf &A/ .- 

TEST TEAM RUN # 2-1 

P, '2.6 
MODULER*- 4 

FI LT& 5 '0 

NOZZLE 0,130 

PITOT __ 
METHOD 



ANALYTICAL T E S T I N G  COIJSULTAhTS, I N C .  
K a n n a p o l i s .  N.  C .  A t l a n t a .  Ga. 

MODULE SAMPLING DATA S H E E T  

C L I E N T  6-p  DATE $-/$e 
LOCATION Ldm)-d/4< /@, SOURCE LS.7 L A / -  
TEST TEW td. ch) RUN 1! 2 - g  



ANALYTICAL TESTING CONSULTANTS, I N C .  
K a n n a p o l i s ,  N .  C .  A t l a n t a ,  Ga. 

MODULE SAMPLING DATA SHEET 

C L I E N T  G< DATE /8/2 r/65 

LOCATION h,)d/J I & 
TEST TEAM TrJ RUN I! 3 -r 

LVEFSGE/I\TET 
NOTES : 



ANALYTICAL TESTING COlJSULTAhTTS . INC . 
Kannapol i s ,  N. C. Atlanta, Ga. 

MODULE SAMPLING DATA SHEET 

CLIENT GP DATE / d 2  d&?6 -- - 
LOCATION W d L d  /%%, SOURCE L/d- 
TEST TEAE: Re c49 RUN # 3-5 



ANALYTICAL TESTING CONSULTANTS, INC. 
Kannapolis, N. C. Atlanta, Ga. 

MODULE SAMPLING DATA SHEET 

CLIENT 6.P- DATE /u/<T/g/ - 

LOCATION W&o d/o Jfl?,. SOURCE k%/>;L/ -- 
TEST TEAM /?? cL/ RUN # 4-f -- 

TIME 

AVEFaGE/NET I 

NOTES : 
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VOLATILE O R G A N I C  CARBOR 

FACILITY G. f l  
LOCATION I'J,&&++ 0 PERATOR LU, p j  

SAI4PLE LOCATIOI: fyp - zA.# 

I EAEOXETRI C ,- -- AI.~ELLNT 
TANK VP.CUUI4 
i n c h e s  Hg 

TEMPERATURE 
F 

PRESSURE 
IN. Hg 

POST TEST (1,:anometer) J , y  (GAUGE)  2.0 J 4. 0 7 

LEAK RATE, I N .  Hg/5 min . : TANK 

PRETEST 0 
TRAP HALF 

0 

TII4E 
CLOCK/SAMPLE 

GAUGE VACUUM 
I n .  Hg FLOWMETER SETTING COMNENTS 



FACILITY G R  SAMPLE LOCATION k-$p-J>Af 
LOCATION #dz,,/ , OPERATOR ~ U ) * ’ / ! P I  

TANK VACUUM 
i n c h e s  fig 

EAEOYETR I C AXBIENT 
PRESSUXE TEMPBRATURE 

I N .  Hg F 

?RETEST( Manometer ) 27. 3 (Gauge) 27 
POST TEST (Manometer) Io.0 (GAUGE) 90 I 2 7 9 7  I Y k O  

I 

a f. 7 t  5 2 .  

LEAK RATE, I N .  Hg/5 min . : TANK I TRAP HALF 

PRETEST D 0 

POST TEST 0 

~ 

! I I i I 

0 



VOLATILE O R G A N I C  CARBON 

PRETEST(Man0meter) 29. 3 (Gauge) 2g 

TAKK VACUUM 
inches  H g  

2 8 .  '7L 5 2  
POST TEST (Manometer) 7 7 (GAUGE) 7 2 7 , 0 7  1 42"  

LTAK XATE, I N .  Hg/5 min. :  TANK 1 TRAP HALF 

PRETEST 0 

POST TEST 0 

0 

0 

I , 
1 I I 

TIlJlE 
CLOCK/SAMPLE 

0 0  3.r-s 
05- 

/ e  
1 5 -  

I I I 

GAUGE VACUUl4 
In. Hg FLOWMETER SETTING COMMENTS 

2 %  ;-a 5 / 0 4  EL7 
2 7.5' 43 
cw, a s.0 
22, 5 D  



TAXK VACUiTM 
i n c h e s  Hg 

EAiiOl*’J;TFtl C W&IEI\’T 
PRESSURE TEMPERATURE 

I N .  Hg F 

PRETEST (Manometer ) 29, ‘3 (Gauge) 27.0 2 B 7l 
POST TXST (Manometer) I .  2 (GAUGE)  2 2s 07 

5-2“ 
Y8 ‘ 

LEAK RATE, I N .  Hg/5 min. : TANK 

PRETEST 0 

POST TEST 6 

TRAP KALF 

a 

8 



~~ ~ - ~ - - 

VOLATILE O R G A N I C  CARBON 

LEAK RATE, I N .  Hg/5 min . : TANK 

FACILITY g ~ ~ h ~ . ~  ~ - n& SAMPLE LOCP.TIOI\' a - w  
LOCATION [d j(&P /?I&, 

DATE /a las /  r r  RUN IWMBER 3 -  0 

I 

OPERATOR pfi& 
I 

TAKK NUMBER Y 7 -  YO T R A P #  SAMPLE # ,? -0 
I EAROIETRIC 1 AI@ IEXT 

TRAP HALF 

TANK VACUUM 
i n c h e s  Hg 

POST TEST 

1 PRESSURE I TEMPBFTURE 
IN. Hg. 

B o  

PIiETEST ( I.'anome t e r ) 29. Y (Gauge) 2-P 



~ ~ 

VOLATILE O R G A K I C  CARBON 

TANK VACUCM 
EAHOMETRIC AMBIEKT 

PRESSURE TEMPERATURE 
I N .  Hg I "F I i n c h e s  Hg 

I 

PRETEST(Man0meter) 2. f (GauEe) d 9 2 g.. 3 c 
POST TEST (Manometer )  I (GAUGE) 2 . 0  1 29 03 

s a -  
y & '  

LEAK RATE, I N .  Hg/5 m i n .  : TANK 

PRETEST 

POST TEST 

0 

TRAP HALF 
, 

B W  
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Prob 
Temp 

F. 

P- 

i 1 1 
i 
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Time 
or 
Pt  . 
- 
f l (  
2 

Run # C 

Probl 
Temp 

F. 
- 
M 

- 
"Ho- 
Box' 

... 

0 

E x i t  
Gas 

Temp. 
F. 

Timi 
o r  
P t  

Run # 

P r o b  
Temp 
F. 
- 

"Ho 
Box 

Tern1 
F. - 

- 
E x i t  
Gas 

Temp. 
F. 

Run # 

Time 
o r  
P t .  

- 
Prob 
Temp 

F.  

E x i t  
Gas 

Temp. 
F. 



Prob 
Temp 

F. - 
OK 

9/t  1 
i 

Probe1 
Temp 

F. 

- 
Exit 
Gas 

Temp 
F. - 

Run# 3 - s  iq 



Tern; 
7. 

G k 

u Eun ,, 

P r o t  
'Tern; 

F. 

- .  
Z X l 7  
G2s 

Yenip 
r'. 

Tim€ 

?t . 
C i  

Prob,  
Temp 

F. 

" 5 0 -  
EOX' 

Temp 
2 _ .  

E x i t  
G25 
Tez?. 

7 I . 



ANALYST : 

SOURCE: afz& 

- Integrated bag Z I n d i v i d u a l  p o i n t  readings  

RUN /PO I NT OE coc eo RENARK 

Id.4 3.7 ;i 0 . 3  



ANALYST: 

CAL. GASES: 

Type : % Inst. Reading 

-Integrated bag L l n d i v i d u a l  point readings 

RLJN/POINT 
?--; 

COZ 
- 1  

/ r  

co 
ppm 



Type : % Inst. Reading 

Integrated bag f l  Individual point readings 



-Integrated bag )f Individual point r ezd ings  

0€2 
0 1  /* 

COC 
0,  
/c  

co 
ppm 



CLIENT: Gp 
I N S T R W N T  : '// CAL. GASES: 

Type : % Inst. Rehding 

-Integrated bag k Individual point r ea6 ings  

COP 
0 1  
/ c  

co 
PPm 

7 9 . g  



-Integrated bag 

RUIJ/POINT OZ 
R W ? ?  2 -0 "/. 

17.2 

17. a 

cot 
rl 
/ r  

k Individual point readings 

2. 4 
23 

a ,  6 
a. 
aY 



Type : % I n s t .  Reading 

0. ?a 7 

- In tegra ted  bag X l n d i v i d u a l  p o i n t  r r a d i n g s  

OE 
% 

coz 
DI 
(0 

co 
ppm 



CAL. GASES: 

Type : % I n s t .  Reading 

.ngs 3 bag ). Indiv idue  p o i n t  r e a  

OC 
z 

co 
PPm 

SO,- 
PP% 

Ik? 51 
by 6 i f  

REl'ARx 



CAL. GASES: 

Type : 70 Inst. Reading 

- In tegra ted  bag X I n d i v i d u a l  p o i n t  readings  

RUN/POINT 
3- 0 

coc 
C I  
/ c  

co 
ppm 

.:. T c 

go .  I 



Type : % Inst. Reading 

Integrated bag 

RUN / PO I NT 0,- 

17.5 
I 7.. t 

&Individual point readings 

co 
ppm 

SO= I?= % rn'd.RK 
PPrn by dif 

2.s 
2.7 

2.6 
t.TC 13-A 



s o lv  En t 
b l e d ;  

i 
I 



I 

Sample 
Recov- 3ezrr:is - ered by 

L . .. 

I Contents 

/?bN Y - Z -  B 513 

Filter 
~ 

Pro%e, n s z z l e  and 
cy c 1 one V:ES h i n g  c 

S i l i c z  g e l  

m.Lcr, I 

Af I 

I I 

!?ate: L i q u i d  le-,*els to be mrked w i t h  greero pencil ox ell sz.rr.?le - 
co:!i,einers end to be chscked when d e l i v e r e d  zo 1z.z- 

D e l i v e r e d  to l&b by: /n f l q  4 Dzte / b  d 8-88 
Recei-cej i n  l e b  by: A. P, Cite  / O - 2 6 - & &  

ArJzlysis coF,?lete6 Ly Dete //- 2 - 1 8  - 



APPEOY. PROCESS FATE: 
I<E.THOD OF DETEF:.:Il:I:iG PKOCESS M T E :  
STACK HEIGST: /O 0 
II?DTVIDUAL STkCi; (I COIG'401: STACK 
DIALZETER: ( I F  F,G'LT.;D) b y  ' I  ( I F  R E C T A I G U L T  LEKGET 

Ti. 

112. 



EQUKL kREA CXLCUiiTIONS 
Descr ip t ion  

ROUNI DUCT - E K  POINT TiiXVERSE PER DIAhETER 

-1- 

... . .. . -  

d4 In- S t a c k  I .D.=  

P;:yt! 5 of  IDis tmce  
Diameter  ( Inches)  



I 

. .. 

7 



TFL.VfP.SE DATA fi FLOI,? COI.!PUTI;TIOli 

1 

Custonier [- ,@ T e s t  No. T e s t  T e a m d m  

Uni t  c4fl <. yr . LA&+- BErometer a?,pd; i n .  Hg. 
1 / Dry B u l b  F. 

= S p e c .  b : t .  of Air = .075 l b s / f t 3  . 7 5 :  kCF 



TF&\ZRSE DATA 6- FLOV CO?IFJTATiOI; 

T e s t  Ro. 0 T e s t  Team M/W' CU s t oxe r GP 
Loce t ion  w @ @ d / , H  d flyk Date /0/27/8e Ccs/ 

Unit EJ? - /cf Barometer ~ ~ ~ o L  i n .  Hg.  
Dry Bulb F. 

V e t  Bulb F. 

3 
I 

Time 4 .% 
SP t2, 6 in he 

=etch ( if e??- 
.ts (Avg.) = -+ 460= 

.. . 
T, ( R e r i k i r '  

Duct Bfea = k = - - 

S q  .F t  . 

s cn.: 



... 

. . . . . . . . .  . . . . . . . . . . . .  ~ ~ 

. . . . . . .  . , . . . . . . . . . .  . . . .  -. .......... .......  FILTER^ 
. . ~  . ; IfLlNtf fl~-Tz+? it . . . . .  . f / N a L  . . .  Z / ~ r d i g /  ............. /de7 - 
. . . .  i- 0 . .  73 51s. . . . . . . . . .  3doa . . . .  3 YSS . . . . . . . . .  b / y 3  

.. i .a .0 . -  n 5 1 8  % 3 ~ 1 . . 3  3 ~ 7 9  0135 . . .  

. . . . . . . . . . . .  ~ 3-0 .. ass/&. 3.690 _ _ _ _ -  ........ 3 Y8a ........... ....- O / S 8  . . .  

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

. . . . .  . .  -. . . . . . . . . . . . . . . . . . . . . .  

7078 L . . . . . . . .  - ..... ........ TOTAL L J j .  . . .  

R u n ,  /v€TLfl l i  kIL.T€ZJ . . .WASH . . . . . . . . . . . . . . . . .  C A I N  . . 

1 - 6  . Q / Y 3  .0054 . o a o a  
2 -0 , 6/35 . 6671 , 0 2 6 L  

3 -0 . 6/SJ . b o p 3  . b a y  I 





.... 

... 

. . .  

.. 

i 

__  . . . . .  - ...... __ . ___-. . .  

......... . -~ ....... ............. ............. 



. ............ .... __. __ - 

WaoocRrlQ, Me. 

l3i+L&"6 CK- A J T O L R L  

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

. ........... . . . . . . .  .- _. ~ ............ 

..... ~~. ....... . . . . . .  

. .  . . . .  

._. ... ~~ . . . . . . .  

. . . .  

......... 



- Research Triangle Laboratories, Inc. 
. 

November 3. 1988 

Mr. Dan McCombs 
Analytical Testing Consultants, Inc. 
506 Broad Street 
Kannapolis, NC 28081 

Dear, Mr. McCombs: 

We enclose the report for the Method 25 samples analyzed 
November 2nd. The report consists of a summary table of 
results, an experimental procedure, a sample calculation, a 
calibration data sheet, and a set o f  data reports. 

Note that the tank vacuum readings were set equal to the 
barometric pressures to avoid negative absolute pressures. Note 
also that the cap on the probe lead of tank EE (Sample #2) was 
loose. 

Let us know if you have any problems. 
us for your Method 25 analyses. 

Sincerely, 

RESEARCH TRIANGLE LABORATORIES, INC. 

Thank you for choosing 

. I L  

J M  Y 
Enclosures 

P.O. Box 12507 Research Triangle Park, N.C. 27709 919-544-5775 



r Research Triangle Laboratories, Inc. 

prepared for 

ANALYTICAL TESTING CONSULTANTS 

prepared by 

RESEARCH TRIANGLE LABORATORIES, INC. 

Y. Morirnqo, Ph.D. 
A M  m 
Gene Mull  
Chemist 

RTL IO #88-297 
November 3, 1988 

P.O. Box 12507 Research Triangle Park, N.C. 27709 919-! 544-5775 



RESEARCH TRIANGLE LABORATORIES 

METHOD 25 TABLE OF RESULTS 

Name: Analytical Testing Consultants ID t88-80-297 Date: 11/2/88 

Sample Samp 1 e Concentrat ions (ppmC) Mass Conc. 
Number Description 'CO+CH4 C02 Noncon- Conden- TGNMO' (mgC/cu.m) 

densibles sibles 

1 1-1 243 27578 45 668 713 355 

2 1-0 102 20918 38 324 362 180 

5 3-1 251 38274 89 456 546 272 

6 3-0 51 10173 14 177 190 95 



Research Trian le Laboratories, Inc. 
- 4 

MET 5 D 25 EXPERIMENTAL PROCEDURE 
Calibration 

C02 and 67.2 ppm propane is injected via a 1 mL sampling loop into the 
analyzer. The injections are repeated until three integrated areas indicate 
reasonable ( ~ 5 % )  agreement. A 1.00% C02 standard is run daily with the same 
requirement. The average daily response factors must agree within 5% of the 
RF(C02) and the RF(NM0) from the initial performance check. 

Duplicate injections of the propane calibration mix are made prior t o  
each sample analysis. Two injections of the propane mix standard are made 
after the final sample each day. 

Response factors (average integrated area/concentration in ppmC) are 
calculated daily from the initial triplicate injections. 
Anal ys i s 

flushed of C02 by passing zero air through it a -78 OC and via the C02 NDIR 
to the sample tank. Flushing is continued until no NDIR response i s  noted. 
The trap is baked at 200 OC with zero air flushing through the trap and via 
the oxidation catalyst and the NDIR into the collection vessel. Collection 
is continued until no NDIR response is noted. The trap is transferred to an 
oven set at 350 "C and baking is continued for 30 minutes. This ensures the 
cleanliness of the trap for a subsequent sampling. The trap is taken out o f  
the oven and allowed to cool; it is then capped and stored for shipment. 

The sample tank is analyzed by injecting an aliquot via a 1 mL sample 
loop into the GC column, which is held at 85 "C to elute the CO+CH4 and then 
the C02 which is passed t o  the  oxidation catalyst, reduction catalyst, and 
FID. The column is then backflushed at 195 OC to elute the organic 
fraction. The collection vessel is analyzed identically. In both cases, 
triplicate injections are made. 

is then allowed in via a paper fiber filter; this procedure is repeated. 
The tank is pumped 10 minutes and allowed to stand overnight. 
then connected to a pressure gauge to test for leaks (maximum permissible 
leak rate = 10 mmHg/day). If the tank passes the leak test, it is filled 
with zero air to slightly greater than atmospheric pressure and stored for 
shipment . 
Calculations 

A propane calibration gas mixture of 74.7 ppm CO, 70.5 ppm CH4, 2.10% 

Each trap is stored with dry ice until just prior to analysis and is 

The sample tank is pumped for 5 minutes (to less than 5 mmHg) and air 

The tank is 

Calculations are done in accord with EPA Method 25 procedures. A 
sample calculation is provided using client/RTL data. 

P.O. B o x  12507 Research Triangle Park, N.C. 27709 919-541-5775 I 
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RESEARCH TRIANGLE LABORATORIES 

METHOD 25 SAMPLE CALCULATION 

Yote: All pressure values bave been converted when necessary to i n  Hg and all teaperatwe values to Kelvin. 

Name: Analytical Testing Consultants ID t88-80-297 Date: 11/2/88 

Sample # 1 1-1 

DATA 

Tank 4T42: Trap DV Collection Vessel: 
Volume (cu.m) = 0.004190 Volume (cu.m) = 0.004551 

Pressure Temp. (K) Pressure Temp. (K) 
(mm Hg) (ram Hg) 

Presampling 0 .o 284.3 

Final 1008.0 295.2 Final 1120.0 299.2 
Postsampling 664.7 282.0 

Calibration Data: 
C02 Backf lush 

Response Factor (area units/ppmC) 195.7 205.7 

Blank Area (area units) 68 1 
Blank (ppmC) 2.0 

m: 
CO + CH4 33.111 32 .e28 32,425 
c02 3.717.400 3,728,400 3.727.800 
Noncondensibles 6.814 7.155 7.155 
Condensibles 75.493 77,036 76,098 

CALCULATIONS 

Heasured Concentrations, corrected for blank: 

Cm(CO+CH4) = Area(CO+CH4)/RF(CO2) 
= 33111 /196 = 169.2 
= 32828 1196 = 167.7 
= 32425 1196 = 165.7 

Cm(CO2) = Area(C02)/RF(C02) 
= 3717400 1196 = 18995.4 
= 3728400 /196 = 19051.6 
= 3727800 /196 = 19048.5 

Crn(Noncondensib1es) = CArea(Noncondensib1es) - Blank Area(NHO)I/RF(NHO) 
= 6814 - 681)/206 = 29.8 
= ( 7155 - 681)/206 = 31.5 
= ( 7155 - 68111206 = 31.5 

Cm(Condensib1es) = Area(Condensibles)/RF(CO2) - Blank(C021 
= 75493 /196 - 2.0 = 383.8 
= 77036 /196 - 2.0 = 391.6 
= 76098 /I96 - 2.0 = 386.9 



- 2 -  
RESEARCH TRIANGLE LABORATORIES METHOD 25 SAMPLE CALCULATION 

Pressure-Temperature Ratio. O(i) = P(i)/T(i): 

postsampling tank: Q(1) = 664.718 / 282.0389 = 2.356831 
presampling tank: Q(2) = 0 / 284.2611 = 0 
final tank: Q(3) = 1008 / 295.15 = 3.415213 
final CV: Q(4) = 1120 / 299.15 = 3.743941 

Volume Sampled (dscm) = 0.386 x Tank Volume x CQ(l)-Q(2)3 
= 0.386 X .00419 x C2.3568 - 0.00001 
= 0.003812 

Averages and % Relative Standard Deviations (XRSD) of Cm's are calculated. 
(XRSD of C = %RSD of Cm) 

Calculated Concentrations: 

C(CO+CH4) = Q(3)/CQ(l)-Q(2)1 x Cm(CO+CH4) 
= 3.4152/(2.3568 - 0.0000) x 167.5 = 242.8 

C(C02) = Q(3)/CQ(l)-Q(2)7 x Cm(C02) 
= 3.4152/(2.3568 - 0.0000) X 19031.9 = 27578.5 

C(Noncondensib1es) = Q(3)/[Q(l)-Q(2)1 x Cm(Noncondensib1es) 
= 3.4152/(2.3568 - 0.0000) x 30.9 = 44 .8 

C(Condensib1es) 
= Volume(CV)/Volume(Tank) x Q(4)/CQ(l)-Q(2)3 x Cm(Condensib1es) 
= 0.004551/0.004190 x 3.7439/(2.3568 - 0.0000) X 387.4 = 668.5 

Total Gaseous Non-Methane Organics(TGNMO)=C(Noncondensibles)+C(Condensibles) 
44.8 + 668.5 - - 

= 713.3 

Mass Concentration = 0.498 x TGNHO 
= 0.498 x 713.3 = 355.2 



Research Triangle Laboratories, Inc. 

S A M P L E  Q A / Q C  D A T A  

METHOD 25 CALIBRATION CHECK 

5.1.1 Carrier gas and auxiliary oxygen blank (9/29/87) 
CO t CH4 t C02 t NMO = 0 ppm 

5.1.2 Catalyst Efficiency Check (10/1/87) 
C02 ppmC = 10036 

5.1.3 System Performance Check (10/1-2/87) 

Requirement: <5 ppm 

Requirement: (C02 ppmC = 1OOOD f 200) 

Averaae Dercent % RSD 
_ I r  

Recovery (100 f 5%) (<2%j. 
50 uL Hexane -0-2 
10 uL Hexane 0.2 

5.2.1 Oxidation Catalyst Efficiency Check (10/2/87) 

FID Response with Reduction Catalyst out = 0.85% 
Requirement: <l% FID Response 

Response factor of CO with Oxidation Catalyst and 'Reduction 
Catalyst operative wag 121.2% of respon'se with Catalysts 
out. 
Requirement: Response Factor >95% 

5.2.2 Reduction Catalyst Efficiency Check (10/2-9/87) 

5.2.3 Analyzer Linearity Check and NMO Calibration (Initial, 10/4- 
6/87). 
- RF Values agree within 2% Requirement: Agree within 2.5% 
% RSD values for triplicates <2% Requirement: % RSD values 
<2% 

Reauirement: 

5.2.4 System Performance check (10/4/87) 

Measured Value 
Propane Mix 56.6 ppm 
Hexane 54.2 ppm 51.8 ppm Expected f5% 
Toluene 60.7 ppm 60.5 ppm Expected 25% 
Met ha no 1 94.2 ppm 92.7 ppm Expected t5% 

5.3 NMO Analyzer Daily Calibration 
Mixed propane gas plus high level C02 triplicate 
injections are made at the beginning of the day. 

DRF(C02) = RF(C02) 25% 

Requirement: DRF(NM0) = RF(NMD) 25% 

L P.O. Box 12507 Research Triangle Park, N.C. 27709 0 919-544-5775 



RESEARCH TRIANGLE LABORATORIES 

METHOD 25 DATA REPORT 

Name: Analytical Testing Consultants ID c88-80-297 Date: 11/2/88 

Sample # 1 1-1 

TANK 4T42: 
Volume tcu.m) = 0.004190 

Pressure Temp. (K) 
(mm Hg) 

Presamp 1 i ng 0 .o 284.3 

Final 1008.0 295.2 
Postsampling 664.7 282.0 

Volume Sampled (dscm).= 0.003812 

TRAP DV COLLECTION VESSEL: 
Volume (cu.m) = 0.004551 

Pressure Temp. (K) 
(mm Hg) 

Final 1120.0 299.2 

Calibration Data: 
C02 Backf lush 

Response Factor (area units/ppmC) 195.7 205.7 

Blank Area (area units) 681 
Blank (ppmC) 2 .o 

Areas: 
CO + CH4 33.111 32.828 32.425 
c02 3,717,400 3,728,400 3.727.800 
Noncondensibles 6.814 7,155 7.155 
Condensibles 75.493 77.036 76.098 

Concentrations (ppmC): XRSD 
CO + CH4 242.7803 1.0514 
c02 27578.4800 0.1661 
Noncondensibles 44.8059 3.0954 
Condensibles 668.4996 1.0254 
TGNHO 71 3.3055 

(= 355.2261 mgC/cu .m) 



RESEARCH TRIANGLE LABORATORIES 1 HETHOD 25 DATA REPORT 

Name: Analytical Testing Consultants ID #88-80-297 Date: 11/2/88 

Sample # 2 1-0 

TANK 4T31: TRAP EE COLLECTION VESSEL: 
Volume (cu.m) = 0.004215 Volume (cu.m) = 0.004551 

Pressure Temp.(K) Pressure Temp. (K) 
tmm Hg) (mm Hg) 

Presamp 1 i ng 0.0 284.3 

Final 975 .o 294.2 Final 1011.0 298.2 
Postsampling 707.9 282.0 

Volume Sampled (dscm) = 0.004084 

Calibration Data: 
C02 Backf lush 

Response Factor (area units/ppmC) 195.7 205.7 

Blank Area (area units) 681 
Blank (ppmC) 2.0 

Areas: 
CO + CH4 15.260 14.890 15.050 
c02 3,063,400 3,118,200 3 -1 18,000 
Noncondensibles 6.814 6.814 6,133 
Condensib les 43.871 44.216 43,609 

Concentrations (ppmC): %RSD 
CO + CH4 101.6718 1.2316 
c02 20918.2900 1 .ole8 
Noncondensibles 37.9169 6.6572 
Condensi b 1 es 324 3123 0.6998 
TGNHO 362.2293 

(= 180.3902 mgC/cu.m) 



RESEARCH TRIANGLE LABORATORIES 

METHOD 25 DATA REPORT 

Name: Analytical Testing Consultants ID #88-80-297 Date: 11/2/88 

Sample # 3 2-1 

TANK 4T20: 
Volume (cu.m) = 0.004215 

Pressure Temp. (K) 
(mm Hg) 

Presampling 0.0 284.3 

Final 1020.0 294.2 
Postsampling 484.4 282 .o 

Volume Sampled (dscm) = 0.002794 

TRAP E2 COLLECTION VESSEL: 
Volume tcu.m) = 0.004551 

Pressure Temp. (K) 
(mm Hgl 

Final 1324.0 299.2 

Calibration Data: 
C02 Backf lush 

Response Factor (area units/ppmC) 195.7 205.7 

Blank Area (area units) 68 1 
Blank (ppmC) 2.0 

Areas: 
CO + CH4 38,306 37.848 38.111 
c02 3.896.600 3.895.800 3,899,000 
Noncondensi bles 6.133 6,473 7.155 
Condensibles 82.878 87.841 85.781 

Concentrat ions (ppmC) : $RSD 
CO + CH4 392.9679 0.6034 
c02 40207.8000 0.0427 
Noncondensibles 57.9716 8.8122 
Condensibles 1210.1640 2.9297 
TGNHO 1268.1350 

(= 631 S313 mgC/cu.m) 



RESEARCH TRIANGLE LABORATORIES 

METHOD 25 DATA REPORT 

Name: Analytical Testing Consultants ID t88-80-297 Date: 11/2/88 

Sample t 4 2-0 

TANK 4T40: TRAP CK COLLECTION VESSEL: 
Volume (cu.m) = 0.004190 Volume tcu.m) = 0.004551 

Pressure Temp.(K) Pressure Temp. (K) 
(mm Hg) (mm Hg) 

Presampling 0.0 284.3 

Final 998 .O 294.2 Final 996.0 298.2 
Postsampling 700.3 282.0 

Volume Sampled (dscm) = 0.004016 

Calibration Data: 
C02 Backf lush 

Response Factor (area units/ppmC) 195.7 205.7 
Blank (ppmC) 2 .o 
Blank Area (area units) 681 

Areas: 
CO + CH4 10.043 9.718 9,756 
c02 1.207.600 1,202,300 1,204.400 
Noncondensi bles 6.473 6.473 6.814 
Condensi b les 20.813 20,646 20.312 

Concentrations (ppmC): %RSD 
CO + CH4 68.7006 1 .E060 
c02 84 12.2520 0.2215 
Noncondensibles 39.2315 3.3337 
Condensibles 150 A419 1.2629 
TGNHO 190.0734 

(= 94.6566 mgC/cu.m) 



RESEARCH TRIANGLE LABORATORIES 

METHOD 25 DATA REPORT 

Name: Analytical Testing Consultants ID #88-80-297 Date: 11/2/88 

Sample # 5 3-1 

TANK 4T35: TRAP FD COLLECTION VESSEL: 
Volume (cu.m) = 0.004210 Volume (cu.ml = 0.004551 

Pressure Temp.(K) Pressure Temp. (K) 
(mm Hg) (mm Hg) 

Presampling 0.0 284.3 

Final 1056.0 293.2 Final 978.0 298.2 
Postsampling 542.8 282.0 

Volume Sampled (dscm) = 0.003128 

Calibration Data: 
C02 Backf lush 

Response Factor (area units/ppmC) 195.7 205.7 

Blank Area (area units) 681 
Blank (ppmC) 2 .o 

Areas: 
CO + CH4 26.018 26,255 26.307 
c02 3,987.400 4,006,400 4.011.500 
Noncondensibles 10.798 10.480 10.162 
Condensi b les 48.424 49.282 48.881 

Concentrations (ppmC): %RSD 
CO + CH4 250.5213 0.5881 
c02 38274.1700 0.3174 
Noncondensibles 89.1646 3.2452 
Condensibles 456.3717 0.8857 
TGNHO 545.5363 

(= 271.6771 mgC/cu.m) 
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Name: Analytical Testing Consultants ID #88-80-297 Date: 11/2/88 

Sample # 6 3-0 

TANK 4T37: TRAP AA COLLECTION VESSEL: 
Volume (cu.m) = 0.004190 Volume (cu.m) = 0.004551 

Pressure Tenp.(K) Pressure Temp. (K) 
tmm Hg) (mm Hg) 

Presampl i ng 0.0 284.3 

Final 1000.0 295.2 Final 1130.0 299.2 
Postsampl ing 697.7 282.0 

Volume Sampled (dscm) = 0.004001 

Calibration Data: 
C02 Backf lush 

Response Factor (area units/ppmC) 195.7 205.7 

Blank Area (area units) 681 
Blank (ppmC) 2 .o 

Areas: 
CO + CH4 7.252 7.342 7,441 
c02 1.450.800 1,461.300 1.449.100 
Noncondensibles 3.066 3,407 1,704 
Condensibles 22,216 21.614 19,909 

Concentrat ions (ppmC) : %RSD 
co + CH4 51.4014 1.2871 
c02 10173.4400 0.4545 
Noncondensibles 13.6133 44.0692 
Condensi b les 176.7443 5.7379 
TGNHO 190.3576 

(= 94.7981 mgC/cu.m) 
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