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INTRODUCTION 

Source sampling was performed at the Johnson Controls, Inc., 

Louisville, Kentucky, plant to determine lead emissions from 

Automatic Post Burner Lines 1 and 2 stack. Three one-hour 

sampling runs , were made on December 12, 1989. A typical 

sampling location is shown in Figure 1. 

The measurements of stack gas flow rate and pollutant 

concentrations were made according to U.S. Environmental 

Protection Agency and the Jefferson County Air Pollution 

Control District recommendations. M r .  Paul Costagno, a 

representative from the Jefferson County Air Pollution 

Control District, was present to observe the test 

proceedings. 

The following sections of the report detail the summary of 

results, the process and its operation, the location of the 

sampling points and the sampling and analytical procedures 

used. 
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SUMMARY OF RESULTS 

Table Number 1 presents the summary of results from the lead 

sampling. The mean lead concentration from Automatic Post 

Burner Lines 1 and 2 stack was 0.646 x 10-5 grains per dry 

standard cubic foot. The mean lead emission rate was 

0.000003 pounds per hour. 

Based on the results of the Method 12 sampling the Johnson 

Controls, Inc., Louisville, Kentucky plant was in 

compliance with the allowable emission rate for Automatic 

Post Burner Lines 1 and 2 stack which had an allowable 

emission rate of 0.00044 grains per dry standard cubic foot 

based on the regulations in 40CFR60, Subpart KK, "Standards 

of Performance for Lead-Acid Battery Manufacturing Plants," 

Section 60.372, Paragraph (a)(6). 
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TABLE 1 

SUMMARY OF RESULTS, LEAD SAMPLING 

AUTOMATIC POST BURNER LINES 1 AND 2 

Run Number 1 2 3 

92.73 91.76 93.75 % Isokinetic 

47.305 47.292 46.900 Volume of Gas Sampled, 
SCF Dry 

Stack Gas Flow Rate, 53.8 54.5 53.1 
SCFM Dry 

Stack Gas Flow Rate, 61.0 62.3 60.8 
ACFM 

Lead : 

Catch, mgrams 0.0186 0.0149 0.0258 

Concentration, grains/ 0.00000606 0.00000485 0.00000847 
SCF Dry 

Emission Rate, lbs/hr 0.00000279 0.00000227 0.00000386 

'='OF, 29.92 in. Hg 
**Nozzle, probe, filter, impingers 

4 
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PROCESS DESCRIPTION AND OPERATION 

The Johnson Controls, Inc., Louisville, Kentucky, plant has 

an Automatic Post Burner operation that utilizes electrical 

current to form battery posts automatically. No new lead is 

introduced during this process. The emissions from Post 

Burner Lines 1 & 2 are exhausted through a single stack to 

the atmosphere. 

No unusual conditions were noted 

was coordinated with plant 

representative sample was col 

operated in a normal manner. 

during sampling. Sampling 

personnel to ensure a 

ected. The process was 

. .. 

. -. s -  . 
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LC€ATION OF SAMI'LING POINTS 

The dimensions of t h e  stack and t h e  l o c a t i o n  of t h e  sampling 

p o i n t s  a r e  shown i n  Figure 2. T h e  s t a c k  c r o s s  s e c t i o n  was 

d iv ided  i n t o  8 equa l  a r e a s .  The p o r t s  were labeled A and E. 

Each p o i n t  was sampled f o r  a pe r iod  of 7.5 minutes  per  p o i n t  

which y i e l d e d  a t o t a l  test t i m e  of 60 minutes per  run .  The 

number of sampling p o i n t s  was determined by t h e  d i s t a n c e  

from t h e  l a s t  d i s t u r b a n c e  i n  t h e  gas flow a s  o u t l i n e d  i n  

Method 1, Federal  Register, Volume 48, N o .  191, 30 September 

1983. 
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Automat ic  P o s t  B u r n e r  L i n e s  I &  2 
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LOCATION OF S A Z L I N G  POBTS AND POIHZS 
F i g u r e  2 
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SAMPLING AND ANALYTICAL PROCEDURES 

All sampling and analytical procedures used were those 

recommended by the U.S. Environmental Protection Agency and 

the FDER. Complete details are found in Appendix F which is 

a copy of the Federal Register, Volume 42, Number 160, dated 

18 August 1977, the Federal Register, Volume 48, No. 191, 30 

September 1983, the Federal Register, Volume 54, No. 58, 28 

March 1989 (Methods 1 - 4). 40 CER Ch. 1, Pt. 60, Appendix 

A, Method 12. dated 01 July 1987 (Method 12). and the Perkin 

Elmer Corporation Manual (Citation 9.4). To insure the 

results were free of all chemical interferences the Method 

of Standard Additions procedure was used as the method of 

analysis for all samples as outlined in the Federal Register 

Method 12 section 5.4.2. 

Sample point locations and velocity measurements were made 

by Methods 1 and 2 .  Gas composition was determined by 

Fyrite and Method 3 on continuous bag samples. Method 12 

was used for the lead concentration determination. 

8 
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Appendix A 

Summary of Method 12 Lead Results 

Johnson Controls Inc. Louisville Kentucky Automatic Post Burner Lines No. 1 and 

Run Number 

Date 

DN 

TT 

PB 

PM 

VM 

TM 

VMSTD 

vw 

VMV 

PMV 

MD 

Pc02 

PO2 

PCO 

PN2 

MWD 

MU 

CP 

DPS 

TS 
~~ 

Sample nozzle dia., in. 

Net time of test 

Barometric pressure, in. Hg. 

Average orifice pressure 
drop, in. H20 

Volume of dry gas sampled, 
cu. ft. at meter conditions 

Average gas meter temp. 
in degrees F. 

Volume of dry gas sampled 
at standard conditions', SCF 

Total water collected in 
impingers + silica gel, ML. 

Volume of water vapor at 
standard conditions'. SCF 

Percent moisture by volume 

Mole fraction dry gas 

Percent C02 by volume, dry 

Percent 02 by volume, dry 

Percent CO by volume, dry 

Percent N2 by volume, dry 

1 

12/12/89 

0.504 

60 

29.58 

1.980 

44.95 

38.25 

47.305 

12.4 

0.584 

1.219 

0.9878 

0.00 

20.90 

0.00 

79.10 

Molecular weight-dry stack gas 28.836 

Molecular weight-stack gas 28.704 

Pitot tube coefficient 0.84 

Average velocity head of 0.1946 
stack gas, inches water 

Average stack temperature, F 124.38 

2 

12/12/89 

0.503 

60 

29.58 

2.049 

45.64 

46.13 

47.292 

11.0 

0.518 

1.083 

0.9892 

0.00 

20.80 

0.00 

79.20 

28.832 

28.715 

0.84 

0.1979 

129.13 

3 

12/12/89 

0.502 

60 

29.58 

1.960 

44.69 

39.63 

46.900 

13.5 

0.636 

1.337 

0.9866 

0.00 

20.90 

0.00 

79.10 

28.836 

28.691 

0.84 

0.1933 

129.38 
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PSI 

PS 

vs 
AS 

QS 

QSW 

QA 

PER1 

FMF 

CAN 

CAM 

CAT 

CAW 

FNP 

Static pressure of stack 
gas, inches Hg. 

Stack pressure, absolute 

Average stack velocity, FPM 

Stack area, inches sqrd. 

Stack flow rate, dry, 
standard conditions, DSCFM 

Stack flow rate, uet, 
standard conditions, WSCFM 

Actual stack flow rate, ACFM 

Percent isokinetic 

Lead, Mg. 

Lead, GR/DSCF 

Lead, GR/WSCF 

Lead, GR/ACF 

Lead, L W H R  

Net sampling points 

-0.000 -0.000 -0 * 000 

29.580 29.580 29.580 

695.5 710.2 694.2 

12.6 12.6 12.6 

53.8 54.5 53.1 

54.4 55.1 53.9 

61 .0  62.3 60.8 

92.73 91.76 93.75 

0.0186 0.0149 0.0258 

0.606E-05 0.485E-05 0.847E-05 

0.6133-05 0.49tE-05 0.859E-05 

0.534E-05 0.425E-05 0.740E-05 

0.279E-05 0.227E-05 0.386E-05 

8 8 8 

'68 Degrees F. 29.92 Inches Hg. 
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Method 12 Lead Calculations Test Number 1 

Johnson Controls Inc. Louisville Kentucky Automatic Post Burner Lines No. 1 and . 

Volume of Dry Gas Sampled at Standard Conditions 
17.64 VM I (PB + PM / 13.6) 

VMSTD = _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  = 
TM + 460 

Volume of Water Vapor at Standard Conditions 
VMV = 0.04709 W = 

Percent Moisture in Stack Gas 
100 * VMV 

VHSTD + WV 
PMV = _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  = 

Mole Fraction of Dry Gas 
100 - PMV 

100 
MD = _ _ - _ _ _ _ _ _ _ _  = 

Average Molecular Weight of Dry Stack Gas 
MUD = 0.44 * PC02 + 0.32 PO2 + 0.28 * (PN2+PCO) = 

Molecular Weight of Stack Gas 
MU = MUD MD +18 (1-MD) = 

Stack Gas Velocity at Stack Conditions 
VS 5129.4 CP * DPS * SQRT(TS + 460)/(PS MU) = 

Stack Gas Volumetric Flou at Standard Conditions, Dry 
0.123 VS AS PS * MD 

QS ____________________________  = 
TS + 460 

Stack Gas Volumetric Flou at Stack Conditions 
QS (TS + 460) 

17.64 I PS MD 
QA . . . . . . . . . . . . . . . . . . . .  I 

Percent Isokinetic 
1039 * (TS + 460) VMSTD 

PER1 = --___________-__________---___-- I 

VS ' TT PS * MD DN * DN 

47.305 

0.584 

1.219 

0.9878 

28.836 

28.704 

695.5 

53.8 

61.0 

92.73 

c 
I 



Lead Loading -- Probe, Cyclone, Filter, Impingers 
( A t  Standard Conditions ) 
CAN = 0.0154 FMF / VMSTD = 0.606E-05 

Lead Loading -- Probe, Cyclone, Filter, Impingers 
( A t  Stack Conditions 1 

17.64 * CAN PS * MD 
CAT = _____________________________ = 

TS t 460 

Lead Lb/Hr -- Probe, Cyclone, Fi l ter ,  Impingers 
( A t  Standard Conditions ) 
CAW = 0.00857 CAN QS = 

0.534E-05 

0.279E-05 
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TRAVERSE POINT LOCATION F O R  CIRCULAR DUCTS 

fit:/- 1- 7 ' / l & ~ ~  Date 
Sampling location 4 u L  P,,T r3ue~.g,rr a i  4 3  s m K  
Inside o'f far wall to outside 
o f  nipple (XI 4"' 
Inside of near wall to outside of 
nipple (nipple length) (Y) 0.3  

Stack I.D. (1-x) 4" 
Nearest &stream disturbance dd NavvY il s& d s y r w  > o dc 

Nearest downstream disturbance> k7.O dd 
Calculated by T4Ag 

1 2 3 

I I I I I I 



HETEOD 2 GAS VELOCITY AXD CYCLONIC FLOW DETERHINATION 

I I I I I I 
I I I 

. Average angle (0 ) .  

I I I I I I I I 
I I 1 I I 

1 

I I I I I I I I I I I I I I I I I I 1 I 

I 
I 

0 

I I I I I I I I 
I I I I I I I I I 
I I I I I I I I 
I a I 1 I I I 1 

Average of (p) must be 10 degrees t o  be acceptable.,/ 

0 .59  

C.S./ 

Ref.Ap 

‘ &  
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METHOD 3 - ORSAT A N D  D R Y  MOLECULAR WEIGHT DETERMINATION 
A"*&,.- /%St C m e r  

P l a n t - J o W m  CAI< L. L . , ~ ~ J I ~  Samp e L o c a t i o n  L*& ' 7 ~  'fDL' 
S a m p l e  T y p e  - C o n t i n u o u s  J Pump L e a k f r e e  @ 10" 7 
O x y g e n  Check 20 .9% f 0.1% J F u e l  Type N'cK.c- 

K & - L  

Orsat Leak Check @ 4 m i n . :  P i p e t  L e v e l s  - L e a k f r e e  7 J 
B u r e t  - /3x - - = <0.2 ml 7 J 

Run No. 1 S a m p l e  D a t e  I1/i&/57 Ambient Temp. O F  YG 

T a t a l  Zti.53b Zo.O-%Q 

%cQ 
?.- = A//+- I 

Run No. ' S a m p l e  Date 12)~3j$q Ambient  Temp. *F 7 G  

Run No. 3 S a m p l e  Date l L / ~ z h S  Ambient  Temp. O F  7 C  
S a m p l i n g  Time ( 2 6  - hr c l o c k )  l & - / b b L  A n a l y s i s  Bv k'&%/l 
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METHOD 12 SAMPLE RECOVEKY A N D  INTEGRITY SHEET 

P l a n t  %hhJ cs--bk 
S a m p l e  L o c a t i o n  dJe P a i r d - r d  & I  YKLC R e c o v e r y  Date 2 - 1  2 -& 

i o , ~ ~ / ) l r  @d&$!ecovered B y  7k6 /PSnr  

Run Number / -L 
S a m p l e  Date s-/ 2 - Bq / 2. I r -84 / l  - f z -% 
S a m p l e  Box Number L 'L 3 
P r o b e  Number 5 4 7 

MOISTURE DETERMINATION AND SAMPLE RECOVEKY - IMPINGERS 

I m p i n g e r s  C o n t .  Number IH/U 1 Mi&- L MI&- 3 
D e s c r i p t i o n  o f  Water c Leu C L  c c le -- 
L i q u i d  L e v e l  Marked  / / 

F i n a l  Volume ( w t . ) .  m l  ao< 0 10 eo .a< C 

I n i t i a l  Volume ( w t . ) ,  m l  3 c u . o  a o -  o I c o .  0 

Net Volume ( w t . ) .  m l  (g) KO 4.9 <c 

S i l i c a  Gel Con t .  Number fla-1 MIA- z 
S i l i c a  Gel  % S p e n t  3 0 %  30 % 

I n i t i a l  W e i g h t ,  g ao- 3 3.0 .o 
Net W e i g h t ,  g 7.4 7 . 0  

T o t a l  M o i s t u r e ,  g 1 2 . y  [ I . O  

F i n a l  W e i g h t ,  g io q.4 1 0 7 0  

SAMPLE RECOVERY - FILTER 

F i l t e r  C o n t .  Number M I 1  - I  M / l - 2  
P a r t i c u l a t e  D e s c r i p t i o n  n/err d ; s ; b / e  nine d-S+/& 

F i l t e r  C o n t .  S e a l e d  J J 

P r o b e  R i n s e  C o n t .  Number M I L - /  M I L - 2  
L i q u i d  L e v e l  Marked  J J 

N I L - 3  
J 

SAMPLE WEIGHT CALCULATION 

Run # Conc.. m g / l  x Vol. .  1 - B l a n k .  mg - T o t a l  mg Lead 
1 e. 074/2 x 0.250 - CO.010 i O . O I 6 6  
2 a .  059b x 0.250 - d . 0  147 

0 ,  oam 
3 

P 

C O . O I 0  

3 0 .  1 0 3 3  x 0.250 - < 0 . 0 / 0  

BLANK CALCULATIONS 

Conc..  m n / l  x Volume. 1 - T o t a l  mg 
F i l t e r  B l a n k  

= c o . c d  F i l t e r  p l a n k  
HN03 B l a n k  

= c0ac0=3 < 0.0 r e  X 0.100 
<o.o?To X 0.100 
4o.oso X 0.100 n < o . c c S  

c 0 , o  I O  T o t a l  B l a n k  

LABORATORY CUSTODY 

R e c e i v e d  B y :  T&b/tBM Date R e c e i v e d :  / 2 / , ~ / 8 ~  
S t o r e d  a n d  Locked :  V' R e m a r k s :  ,iJoA/E 
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METHOD 12 ATOMIC ABSORPTION 

QUALITY ASSURANCE DATA 

All analyses were performed by the Method of Standard 

Additions to ascertain that the sample matrix did not cause 

erroneous analytical results. The Method of Additions 

procedure used was that recommended by the Perkin - Elmer 
Corporation Manual of Analytical Methods for Atomic 

Absorption Spectrophotometry Section 9.4, January 1982 (Cited 

in the Federal Register for Method 12 Section 5.4.2). The 

laboratory data for all the sample runs will follow this 

sheet. 

A spiked filter with a known amount of lead w a s  used to 

determine recovery and accuracy of the analytical data. The 

spike was identified as ET1 1-5. ET1 1-5 was spiked with 

0.1000 mg of lead. The recovery was 0.0953 mg-of lead. This 

yielded a 95.3% recovery. 

Blanks were carried throughout the analytical procedure to 

monitor for any possible contamination. Two filter blanks 

and one 0.1N "0, acid blank were used for this purpose. 

Filter Blank A and Filter Blank B were found to contain 

t0.050 mg/l of lead. The 0.1N "03 acid blank was also found 

to contain t0.050 mg/l of lead. 
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Element F i l e :  MSAM1ZPB.GEL E lemen t :  PD 
Date: 12/76/09 T i m e :  16:OZ 
Data S t o r a g e  F i l e :  S91226.DAT I D / W e i g h t  F i l e :  M12.A60 
Technique: HGA C a l i b r a t i o n  Type: Meth. o f  Add. 
Remark 1: Last  E d i t e d  Oc tober  3 ,  1989 

_ 1 1 _ 5 1 1 _ _ _ 1 _ _ _ _ 1 2 _ ~ _ ~ _ ~ _ _ _ _ _ _ _ _ ~ _ ~ _ _ ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ~ _ _ _ _ ~ ~ _ ~ _ _ ~ _ _ _ _ _ _ _ _ _ ~ ~ . , . "  

I D :  B lank  Seq. No. : 00001 A/S Fos. : 0 Date:  12/76/€': 

UL dispensed:  10 f r o m  0 ,  5 from 36, 10 f r o m  0 
3 e p l i c a t e  1 (Peak S t o r e d )  T i m e :  16:04 
Peak Area ( A - s ) :  0.013 Peak H e i g h t  ( A ) :  0.020 
Background Pk A r e a  ( A - S I :  0.197 Background Pk H e i g h t  ( A ) :  0.080 
Blank C o r r e c t e d  Pk A r e a  (6-5): 0.013 

uL dispensed:  10 f r o m  0, 5 f r om 36, 10 f r o m  0 
R e p l i c a t e  2 (Peak S t o r e d )  T i m e :  16:07 
Peak Area ( A - s ) :  0.012 Peak H e i g h t  ( A ) :  0.027 
Background Pk A r e a  ( A - 5 ) :  0.193 Background Pk H e i g h t  ( A ) :  0.081 
Blank C o r r e c t e d  Pk A r e a  ( A - s ) :  0.012 

Mean Pk Area ( A - s ) :  0.012 SD : 0 .00 14 R S D ( % ) :  10.91:: 

Auto-zero p e r f o r m e d .  

22_____2___2___________~2__~_______________~__2____________________________.,~.,. 

ID: HN03 B l a n k  Seq. No. : 00002 A I S  P a s .  : 3 Date:  12/2.4/1S; 

UL d ispensed:  10 f r o m  0, 5 f r om 36, 10 f r o m  3 
R e o l i c a t e  1 (Peak S t o r e d )  T i m e :  16:lO 
Peak Area ( A - s ) :  0.020 Peak H e i g h t  ( A ) :  0.056 
Background Pk A r e a  ( A - e ) :  0.190 Background Pk H e i g h t  ( A ) :  0.079 
Blank Corrected Pk Area ( A - s ) :  0.007 

UL d ispensed:  10 f r o m  0, 5 f r om 36, 10 f r o m  5 
R e p l i c a t e  2 (Peak S t o r e d )  Time: 16:13 
Peak A r e a  (A -5 ) :  0.020 Peak H e i g h t  ( A ) :  0.038 
Background Pk A r e a  ( A - S I :  0.185 Background Pk H e i g h t  ( A ) :  0.078 
Blank Corrected Pk A r e a  ( A - 5 ) :  0.008 

Mean Pk A r e a  ( A - 5 ) :  0.007 SI): 0.000.3 RSD(%) :  4.1.4 

I D :  A d d i t i o n  1 Seq. No. : 0000.3 A/S P a s .  : 3 D a t e :  12/26/E.z 

uL dispensed:  5 f r o m  36, 10 f r o m  1 ; ' l O  f r o m  3 
R e p l i c a t e  1 (Peak S t o r e d )  Time: i6:16 
Peak Area ( A - 5 ) : .  0.087 Peak H e i g h t  ( A ) :  0.160. 
Background Fk A r e a  (A-s).:  0.139 Background Pk H e i g h t  ( A ) :  0.056 
Blank  C o r r e c t e d  Fk A r e a  ( A - 5 ) :  0.075 

UL d ispensed:  5 f r o m  36, 10 f r o m  1 ,  10 f r o m  3 
R e o l i c a t e  2 (Peak S t o r e d )  Time: 16:19 
peak Area ( A - s ) :  0.093 Peak H e i a h t  ( A ) :  0.165 
Background Pk Area ( A - s ) :  0.143 Background Pk H e i g h t  ( A ) :  0.057 
p l a n k  C o r r e c t e d  Pk A r e a  ( A - s ) :  0.001 

Mean Pk Area ( A - s ) :  0.078 SD: 0.0042 RSD(%): 5.44 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
t 
I 

ID: Addi t ion  2 Sea. No. : 00004 A / S  Pos. : 3 Date: 12/2&;’:2 - 

UL dispensed: 5 from 36, 10 from 2, 10 from 3 
Repl icate 1 (Peak Stored)  Time: 16:21 
Peak Area (6-5): 0.160 Peak Height ( A ) :  0.279 
Background Pk Area ( A - S I :  0.152 Background Pk He igh t  ( A ) :  0.061 
Blank Corrected Pk Area ( A - s ) :  0.147 

UL dispensed: 5 from 56, 10 from 2, 10 from 3 
Repl icate 2 (Peak Stored)  Time: 16:24 
Peak Area ( A - 5 ) :  0.169 Peak Height  ( A ) :  0.292 
Background Pk Area ( A - s ) :  0.158 Background Pk Height  ( A ) :  0.063 
Blank Corrected Pk Area ( A - s ) :  0.156 

Mean Pk Area ( A - 5 ) :  0.152 . SD: 9.0064 R S D ( % ) :  4.18 

I D :  “03 Blank Seq. No.: 00002 A/S Pos. : 5 Date: 12/25/?’: 

Concentrat ion ( m g / L  1 :  0.002 1 

Cor re la t i on  c o e f f i c i e n t :  0.99940 Slope: 3.5946 
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19: F i l t e r  A Blank Seq . N o .  : 00005 A / S  Pas. : 4 Date: 12/26!'E 

uk dispensed: 19 from 9, 5 from 3 6 ,  19 from 4 
Repl icate 1 (Peak Stored)  Time: 1 6 : E  
Peak Area ( A - s )  : 9.198 Peak Height ( A ) :  0.292 
Background Fk Area ( A - s ) :  9.313 Background Pk He igh t  ( A ) :  0.122 
Blank Corrected Fk Area ( A - 5 ) :  0.995 

UL dispensed: 19 from 0, 5 from 36, 1 9  from 4 
Henl icate 2 (Peak Stared)  Time: 16:.31 
Peak Area ( A - s ) :  9.091 Peak Height ( A ) :  0.164 
Backgraund Pk Area ( A - 5 ) :  0.322 Background Pk Height  ( A ) :  9.129 
Blank: Corrected Fk Area ( A - 5 ) :  0.078 

Mean Pk Area ( A - 5 ) :  0.987 SD: 0.9121 RSD(%) :  1.3.9Z 

ID: Addi t ion  1 Seq. No. : 99996 A / S  Foe.: 4 

UL dispensed: 5 from.36, 19 f r o m  1, 19 from 4 
Repl icate 1 (Feak Stored)  Time: 16:.34 
Peak Area (4-5) : 9.155 Peak Height  ( A ) :  0.297 
Background Fk Area ( A - s ) :  0.256 Background Fk Height  ( A ) :  0.996 
Blank Corrected Pk Area (6-5): 9.14.3 

UL dispensed: 5 from 36, 19 from 1, 19 from 4 
Repl icate 2 (Peak Stored)  Time: 1 6 : X  
Peak Area ( A - 8 ) :  0.158 Peak Height ( A ) :  9.302 
Background Pk Area ( A - 5 ) :  9.255 Background Fk Height  ( A ) :  0.996 
Blank Corrected Fk Area ( A - s ) :  9.145 

Mean Fk Area ( A - s ) :  0.144 SD: 0.0017 RSD(%) :  1 . 3 3  

ID: Addi t ion  2 Seq. No. : 90097 A I S  Pas. : 4 Date: 12/26;' 

Date: 12/26;: 

uL dispensed: 5 from 36, 1 9  from 2, 19 from 4 
Repl icate 1 (Peak Stored)  Time: 16:40 
Peak Area ( A - s ) :  0.227 Peak Height  ( A ) :  0.418 
Background Fk Area ( A - s ) :  9.268 Background Pk He igh t  ( A ) :  0.120 
Blank Corrected Pk Area ( A - s ) :  9.215 

UL dispensed: 5 from 36, 19 from 2, 10 .from 4 
Heol icate 2 (Peak Stored)  Time: 16:4.3 
Peak Area ( A - 5 ) :  9.239 Peak Height  ( A ) :  0.429 
Background Fk Area ( A - e ) :  0.269 Background Pk Height  ( A ) :  0.121 
Blank Corrected Fk Area ( A - s ) :  0.217 

Mean Fk Area ( A - s ) :  9.216 SD: 0,9017 HSD(%): 9.81 

I D :  F i l t e r  A Blank Seq. No.: 09005 A/S Pas. : 4 Date: 12/26/8- 

Concentrat ion (mg/L ) : 0.0275 

Cor re la t i on  c o e f f i c i e n t :  0.98851 Slope: 3.1632 

..  
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4 I D i s p l a y  Calibration - G:V#_USER\SlBB~ELMEHT\#S~nlZPB .6EL 

Ueth. o f  Add. 
Cow. Coef.: 8.98851 
Slope: 3.1632 
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-8.83 Concentmtion 8.84 
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Date: 12/2.=i'.E Sea. No. : 00005 A / S  Pas.: 5 ID: F i l t e r  B Blank 

'-L dispensed: 10 from 0, 5 from 36, 10 from 5 
Repl icate 1 (Peak Stored)  Time: 16:47 
Pe3.k Area ( A - s ) :  0.051 Peak Height ( A ) :  0.10.3 
Background Pk Area ( A - s ) :  0.297 Background Pk He igh t  ( A ) :  0.121 
Blank Corrected Pk Area ( A - s ) :  0.0.58 

UL dispensed: 10 from 0, 5 from 36, 10 from 5 
Repl icate 2 (Peak Stored)  Time: 16:49 
Peak Area ( A - s )  : 0.1).;5 Peak Height ( A ) :  0.070 
Background Pk Area ( A - s ) :  0.292 Background Pk Height  ( A ) :  0.120 
Blank Corrected Pk Area ( A - 9 ) :  0 . 0 2 2  

Mea.n Fk Area ( A - s )  : 0.030 SD: (5.011: RSD(%): 37.14 

ID: Addi t ion  1 Seq. No. : 00009 A I S  Pos. : 5 Date: 12/Z&,/E.- 

L~L dispensed: 5 from 36, 1 0  from 1, 10 from.5 
Rep l ica te  1 (Peak Stored)  Time: 16:52 
Peak Area ( A - s ) :  0.104 Peak Height ( A ) :  0.209 
Background Pk Area ( A - s ) :  0.2.36 Background Pk Height  ( A ) :  0.092 
Blank Corrected Pk Area ( A - s ) :  0.092 

UL dispensed: 5 from 36, 10 f r o m  1, 10 from 5 
Repl icate 2 (Peak Stored)  Time: 16:55 
Peak Area ( A - s ) :  0.108 Peak Height ( A ) :  0.217 
Background Pk Area ( A - s ) :  0.235 Background Pk Height  ( A ) :  0.095 
Blank Corrected Pk Area ( A - e ) :  0.096 

Mean Pk Area ( A - s ) :  0.094 SD: 0.0030 RSD(%): 3.16 

ID: Addi t ion  2 Seq. No.: 00010 A I S  Pos. : 5 Date: 12/26/:3 

UL dispensed: 5 from 36, 10 from 2, 10 from 5 
Repl ica te  1 (Peak Stored)  Time: 16:58 
Peak Area ( A - s ) :  0.180 Peak Height ( A ) :  0.357 
Background Pk Area ( A - s ) :  0.248 Background Pk He igh t  ( A ) :  0.103 
Blank Corrected Pk Area ( A - s ) :  0.168 

UL dispensed: 5 from 36, 10 from 2,  10 from 5 
Repl ica te  2 (Peak Stored)  Time: 17:01 
Peak Area ( A - s ) :  0.181 Peak Height ( A ) :  0.360 
Background Pk Area ( A - s ) :  0.249 'Background Pk Height  ( A ) :  0.109 
Blank Corrected Pk Area ( A - s ) :  0.169 

Mean Pk Area (4-5): 0.168 SD: 0.0007 RSD(%): 0.43 

ID: F i l t e r  B Blank Seq . No. : 00008 A/S Pas. : 5 

Concentrat ion (mg/L ) :  0.0089 

Cor re la t i on  c o e f f i c i e n t :  0.99430 Slope: 3.3994 

Date: 12/26/e- 
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I D :  Sample 1 Seq. No.: 00011 A / S  Pos.: 6 Date: 12/26/E 

uL dispensed: 10 from 0, 5 from 36, 10 from 6 
Repl icate 1 (Peak Stored)  Time: 17:OS 
Peak Area ( A - s ) :  0.234 Peak Height  ( A ) :  0.47.3 
Background Pk Area ( 6 - 5 ) :  0.270 Background Pk Height  ( A ) :  0.114 
Blank Corrected Pk Area ( A - s ) :  0.221 

uL dispensed: 1 0  from. 0, 5 from 36,  10 from 6 
Repl icate 2 (Peak Stored)  Time: 17:08 
Peak Area ( A - s ) :  (3.220 Peak Height  ( A ) :  0.4.35 
Background Pk Area ( A - s )  : 0.268 Background Pk Height  ( A I :  0.112 
Blank Corrected Pk Area ( A - s ) :  0.208 

Mean Pk Area ( A - s ) :  0.214 SD : 0 . 0097 H S D ( % ) :  4.54 

I D :  Add i t ion  1 Seq . No. : 00012 A I S  Pos.: 6 

UL dispensed: 5 from 36, 10 from 1 ,  10 from 6 
Repl icate 1 (Peak Stored) Time: 17:11 
Peak Area ( A - s ) :  0.280 Peak Height  ( A ) :  (1.514 
Background Pk Area ( A - s ) :  0.223 Background Pk Height  ( A ) :  0.123 
Blank Corrected Pk Area ( A - 5 ) :  0.267 

uL dispensed: 5 from 36, 10 from 1,  113 from 6 
Repl ica te  2 (Peak Stored) Time: 17:14 
Peak Area ( A - s ) :  0.281 Peak Height  ( A ) :  0.546 
Background Pk Area ( A - s ) :  0.224 Background Pk Height  ( A ) :  0.133 
Blank Corrected Pk Area ( A - s ) :  0.269 

Mean Pk Area ( A - a )  : 0.268 SD: 0.0013 R S D ( % ) :  0.47 

I D :  Add i t ion  2 Seq. No. : 00013 A / S  Pas. : 6 Date: 12/26/? 

uL dispensed: 5 from 36, 10 from 2,  10 from 6 
Rep l ica te  1 (Peak Stored) T i m e :  17:17 
Peak Area ( A - s ) :  0.342 Peak Height  ( A ) :  0.662 
Background Pk Area ( A - s ) :  0.233 Background Pk Height  ( A ) :  0.168 
Blank Corrected Pk Area ( A - S I :  0.330 

uL dispensed: 5 from 36, 10 from 2 ,  10 from 6 
Repl icate 2 (Peak Stored) Time: 17:20 
Peak Area ( A - s ) :  0.347 Peak Height  ( A ) :  0.665 
Background Pk Area ( A - 5 ) :  0.245 Background Pk Height  ( A ) :  0.165 
Blank Corrected Pk Area ( A - s ) :  0.3.34 

Mean Pk Area ( A - 5 ) :  0.332 S D :  0.0031 RSD(%): 0.95 

ID:  Sample 1 Seq. No.: 00011 A/S Pas.: 6 Date: 12/25/8‘ 

Concentrat ion (mg/L ) : 0.0742 

Cor re la t i on  c o e f f i c i e n t :  0.99313 Slope: 2.8902 

Date: 12/76/Y 
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ID: Sample 2 Seq. No. : 130014 A I S  Pas. : 7 Date: 12/2$;'f. 

UL dispensed: 10 from O I  5 from 3 6 ,  1 0  from 7 
Repl ica te  1 (Peak Stored)  Time: 17:24 
Peak Area ( A - s ) :  0.199 Peak Height  ( A ) :  0.372 
Background Pk Area ( A - s ) :  0.272 Background Pk He igh t  ( A ) :  0.101 
Blank Corrected Pk Area ( A - s ) :  0.187 

UL dispensed: 10 from 0, 5 from 36, 10 from 7 
Repl icate 2 (Peak Stored)  Time: 17:27 
Peak Area ( A - s ) :  0.186 Peal: Height  (PI): 0.375 
Background Pk Area ( A - s ) :  0.273 Background Pk He igh t  ( A ) :  0.102 
Blank Corrected Pk Area ( A - 5 ) :  0.174 

Mean F k  Area ( A - 5 )  : 0.180 SD: 0.0094 RSD(%): 5.20 

ID: Addi t ion  1 Seq. No. : 00015 A I S  Pas. : 7 Date: 12/25,';:> 

uL dispensed: 5 from 36, 10 from 1, 10 from 7 
Repl ica te  1 (Peak Stored)  Time: 17:30 
Peak Area ( A - s ) :  0.249 Peak Height ( A ) :  0.486 
Background Pk Area (A-s): 0 . 2 2 2  Background Pk He igh t  ( A ) :  0.118 
Blank Corrected Pk Area ( A - s ) :  0.236 

UL dispensed: 5 from 36, 10 from 1, 10 from 7 
Repl ica te  2 (Peak Stored)  Time: 17:33 
Peak Area ( A - 5 ) :  0.252 Peak Height  ( A ) :  0.463 
Background Pk Area (67-5): (3.225 Background Pk He igh t  ( A ) :  0.114 
Blank Corrected Pk Area ( A - s ) :  0.240 

Mean Pk Area ( A - 5 ) :  0.2.38 SD: 0.0026 RSD(%): 1.08 

I D :  Add i t ion  2 Seq. No.: 00016 A/S Pas. : 7 Date: 12/26/!i 

UL dispensed: 5 from 36, 10 from 2, 10 from 7 
Repl ica te  1 (Peak Stored)  Time: 17:36 
Peak Area ( A - s ) :  0.312 Peak Height  ( P I ) :  0.558 
Background Pk Area ( A - 8 ) :  0.236 Background Pk He igh t  ( A ) :  0.139 
Blank Corrected Pk Area ( A - s ) :  0.300 

UL dispensed: 5 from 36, 10 from 2, 10 from 7 
Rep l ica te  2 (Peak Stored)  Time: 17:38 
Peak Area ( A - s ) :  0.317 Peak Height  ( P I ) :  (3.585 
Background Pk Area ( A - s )  : 0.240 Background Pk He igh t  ( A ) :  0.149 
Blank Corrected Pk Area ( A - s ) :  0.305 

Mean Pk Area ( A - s ) :  0.302 SD: 0~.0034 RSD(%): 1.11 

ID: Sample 2 Seq. No.: 00014 

Concentrat ion (mg/L ) :  0.0596 

C o r r e l a t i o n  c o e f f i c i e n t :  0.99780 Slope: 3.0235 

A/S  Pas. : 7 Date: 12/26/8" 
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I D :  Sample 3 Seq . No. : 00017 A / S  Pas.: 8 Date: 12/26i';. 

UL dispensed: 1 0  from 0 :  5 from 36, 113 from 8 
Repl icate 1 (Peak Stored)  Time: 17:42 
Peak Area ( A - s )  : 0.295 Peak Height ( A ) :  0.583 
Background Pk Area ( A - s ) :  0.271 Background Pk Height  ( A ) :  0.148 
Blank Corrected Pk Area ( A - s ) :  0.282 

UL dispensed: 10 from 0, 5 from 36, 10 from 8 
Repl icate 2 (Peak Stored)  Time: 17:45 
Peak Area ( A - s )  : 0.290 Peak Height  ( a ) :  0.497 
Background Pk Area ( A - s )  : 0.276 Back:ground Pk Height  ( A ) :  0.126 
Blank Corrected Pk Area (6-5): 0.278 

Mean Pk: Area (0-5) : 0.280 S D :  0.0029 RSD(%)  : 1 .C).T 

ID: Addi t ion  1 Seq . No. : 00018 A/S Pas. : 8 Date: 12/26/.5' 

uL dispensed: 5 from 36, 10 from 1, 10 from 8 
Repl ica te  1 (Peak Stored)  Time: 17:48 
Peak Area ( A - s )  : 0.340 Peak Height  ( A ) :  0.623 
Background Pk: Area (63-5): 0.236 Background Pk Height  ( A ) :  0.161 
Blank Corrected Fk Area ( A - E ) :  0.328 

uL dispensed: 5 from 36, 10 from 1, 10 from 8 
Repl ica te  2 (Peak Stored)  Time: 17:51 
Peak Area ( A - 5 ) :  0.34.3 Peak Height  ( A ) :  0.659 
Background Pk Area ( A - s ) :  0.239 Background Pk Height  ( A ) :  0.173 
Blank Corrected Pk Area ( A - a ) :  0.330 

Mean Pk Area ( A - s ) :  0.329 S D :  0.0018 R S D ( % ) :  0.54 

I D :  Addi t ion  2 Seq. No.: 00019 A / S  Pas. : 8 Date: 12/26/S'-- 

UL dispensed: 5 from 36, 10 from 2, 10 from 8 
Repl ica te  1 (Peak Stored)  Time: 17:54 
Peak Area ( A - 8 ) :  0.403 Peak Height  ( A ) :  0.747 
Background Pk Area (4-5): 0.251 Background Pk Height  ( A ) :  0.201 
Blank Corrected Pk Area ( A - s ) :  0.391 

uL dispensed: 5 from 36, 10 from 2, 10 from 8 
Repl ica te  2 (Peak Stored)  Time: 17:57 
Peak Area ( A - s ) :  0.403 Peak Height ( A ) :  0.762 
Background Pk Area ( A - s ) :  0.250 Background Pk Height  ( A ) :  0.202 
Blank Corrected Pk Area ( A - s ) :  0.391 

Mean Pk Area (A--5): 0.391 .SD: 0.0001 . . RSD(%): 0.02 

I D :  Sample .7 Seq. No.: 00017 A / S  Pos. : 8 Date: 12/26/85 

Concentrat ion (mg/L ) :  0.1033 
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I D :  ET1 1-5 Sei. No. : 00059 A I S  Pas.: 18 @ate: 12/25/E' 

uL dispensed: 10 from 0, 5 from 301 10 from 18 
Repl icate 1 (Peak Stored)  Time: 20:51 
Peak Area ( A - s ) :  0.157 Peak He igh t  ( A ) :  0..312 
Background Pk Area ( A - s ) :  0.221 Background Pk He igh t  ( A ) :  0.085 
Blank Corrected Pk Area ( A - 5 ) :  0.145 

1 - L  dispensed: 10 from 0, 5 from 36, 10 from 18 
Repl icate 2 (Peak Stored)  Time: 20:54 
Peak Area ( 6 - 5 ) :  0.140 Peak Height  ( A ) :  0.230 
Background Pk Area ( A - s ) :  0.247 Background Pk Height  ( A ) :  0.092 
Blank Corrected Pk Area ( A - s ) :  0.127 

Mean Pk Area ( A - s ) :  0.136 SD: 0.0125 RSD(%): 9.1E 

I D :  Add i t ion  1 Seq. No. : 00060 A / S  Pas.: 18 Date: 12/26,/ei. 

uL dispensed: 5 from 36, 10 from 1, 10 from 18 
Repl icate 1 (Peak Stored)  Time: 20:57 
Peak Area ( A - s ) :  0.212 Peak He igh t  ( A ) :  0..367 
Background Pk Area ( A - s ) :  0.216 Background Pk He igh t  ( A ) :  0.091 
Blank Corrected Pk Area (63 -5 ) :  0.200 

uL dispensed: 5 fram 36, 10 from 1, 10 from 18 
Repl icate 2 (Peak Sto'red) Time: 21:OO 
Peak Area (4-5): 0.214 Peak He igh t  ( A ) :  0.376 
Background Pk Area ( A - s ) :  0.223 Backgraund Pk Height  ( A ) :  0.090 
Blank Corrected Pk Area ( A - s ) :  0.202 

Mean Pk Area ( A - s ) :  0.201 SD: 0.0015 R S D ( % )  : 0.7.: 

ID: Addi t ion  2 Seq. No. : 00061 A / S  Pas.: 18 I Date: 12/26,'?,' 

uL dispensed: 5 from 36, 10 fram 2, 10 from le 
Repl icate 1 (Peak Stored)  Time: 21:0.3 
Peak Area ( A - s ) :  0.293 Peak He igh t  ( A ) :  0.492 
Background Pk Area ( A - s ) :  0.242 Background Pk He igh t  ( A ) :  0.120 
Blank Corrected Pk Area ( A - 5 ) :  0.281 

UL dispensed: 5 from 36, 10 from 2,  I O  from 18 
Rep l ica te  2 (Peak Stored)  Time: 21:06 
Peak Area ( A - s ) :  0.295 Peak He igh t  ( A ) :  0.509 
Background Pk Area ( A - s ) :  0.240 Background Pk He igh t  ( A ) :  0.122 
Blank Corrected Pk Area ( A - s ) :  0.282 

.Mean Pk Area (63-5) : 0.282 SD: 0.0010 RSD(%): 0.37 

I D :  ET1 1-5 Seq. No.: 00059 AIS Pas.: 18 Date: 1 2 / 2 4 , / ~ ~ - '  

Concentrat ion (mg/L ) : 0.0381 Corrected Conc (mg/L ) :  0.381 

Cor re la t i on  c o e f f i c i e n t :  0.98932 Slope: 3.5680 
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Johnson Conrrols. Inc. 
Batlefy Group 
5751 N. Green Bay Avenue 
Post Office Box 591 
Milwaukee. WI 53201-0591 
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Tel. 4141228 1200 

Mr. Richard B. McCain 
Environmental Testing. Inc. 
1700 University Commerical Place 
Charlotte. NC 28213 

January 5 .  1990 

Dear Richard: 

SUBJECT: Johnson Controls. Inc. - LouiSVille. KY 
Production Data 

The production data for the stack tests is listed below. 

12/11/89 - 12/13/89 Pasting 

1678450 plates sent to Chemset 

12/12/89 COS Lines 01 and 02 (APB) 

2811 batteries 

12/13/89 COS Line (RADCOI Everstart 

860 batteries 

Thank you for your assistance in this matter. 

Sincerely, 

JOHNSON CONTROLS, INC. 

'Mark R. Ishihara 
Environmental Engineer 

MRI/ajg 



APPENDIX E 

TEST PARTICIPANTS 

Richard E. McCain. I11 Source Sampling Supervisor 
Environmental Testing, Inc. 

J. Anthony Blanton Biologist 
Environmental Testing, Inc. 
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APPENDIX F 

Sampling and Analytical Rocedures 
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DUCT DIAMETERS DOWNSTREAM FROM FLOW DISTUABANCE (DISTANCE Bl 

Figure 1-1. Minimum number of traverse points for particulate traverses. 
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Figure 1-2. Minimum number of traverse points for velocity (nonpartkqlate) traverss. 
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figure 2-6. Pmper pitot tube - sampling nozzle configurtion tc preeirt 
aerodynamic interference: bunonhook - wee nozzle: cerirn of nozzle 
and pitot opening aligned; Ot  between a48 and 0.95 crnW16 and 
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Figure-2-7. Proner ;kerrnocounle p l ~ m r n t  to o r e m t  interfermcz; 
01 be- 0.48 and 0.95 CT 13/16 and 3A in.]. 
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Figure 2-8. Minimum pitot-samcle probe sagaration needed to prevent interference: 
Dt  between 0.48 and 0.95 cm ( Y l 6  and 3/8 in.). 
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lea& of iuitabie duct d t e r  than an 18 
duc: diacetr.le& 

n e  z e h d  xeaex+i states ** ' if 
. .  NU ~ o u t i a a r k c  not ivaiiabie. sa le^? 

an alterative PM s a o p i i y  site that k 
at least 2 q i v a l e s t  atacx or duct 
diameten dowwman  and 2% 
dimeten  u?sceam Lsn any flow 
O(sru5mca:' T 'nw the pnposed 
method allows ?M s a @ q  to be 
acc3mpIished w i h i  a =ininurn of a 
total of 4% &e! diamet>r-ler&. and 
the su3gested ciange is. thereiore. not 
necessary. 

Toe = a r . ~ k ~ e r ' s  secmd and laat 
c3nzentwas that M e h d  IA ah& be 
kanged to hdiute that when steedy- 
atate now exists the same lampla port 
a u l d  be used for bot3 velocty and PM 
-traverses by ?=ding and following the 
PM travene with veioc?f kavenes that 
denonsuite rteady flow. 

The F . 4  5eUeves tth w e s t &  
pmceiure ir xsanab ie  if some limit k 
placed on rhe allowable variation 
beiween the svo velocty Eavenn.  
S e e a n  ZZ of Method t4 h be- 
revised to dmcibe tth pmcedrur with 
a stipulation that the ?M lamp@ t 
aar t tab le  if 'h Ld flow rate. dcritted 

I: 
2 

. .  . .  ....: . .  
w. A d m i I h n  tive 

The docket La an oqznked and 
cmplete file of all the infanforsetion 
considered by EP.4 in the development 
ai this rule?-. The d d e t  la I 
dynamic file. since m a k z d  in added 
Lhnughout the ntlemakka development 
The dockc- yrten h intended to 
allow munbc- of the public and 
indushies involved to iden* readily 
and loute dccJmenls IO that the can 
effec5vely parrcpate in the d e m d d n g  
pmceas. dorg with the statement of 
basis end prr?ose of the pmpased and 

p=E+ated xethds.  and 3.4 
resparsea :a t i p Z u n t  * a  
c3s:ep.tl a i  L'e docket, e x y t  for 
intarage-cl review mate*& ma 
as he scs:d in case ai jucied 
(Cran .iir Act %cion a q d ] [ . ~ ] [ ~ n .  

L'ncer 3 e c ~ v e  W e  7- E ~ A  t 
:a j uhe  whether a &h 

a "sajar Fie" ark therefor, m b j e  to 
&e -esuirze-e=:s o i  a repJatorp tmpae 
acaiysis. i h e  .Qe--ci has de- 
that L%S regulation would remlt f n u  
of he advene ecenortc &e? act f .  
in Sedan  i of !he Order as pounds & 
finciiq a reTdation to be a "major&- 
T;ie nie-aiciq does not inpoaa 
eriasion -eam.rnert reequi-emenh 
beyond 'Lese s p e c 5 4  in * e m  
reF!a:ions. bur instead. pmvidea 
r;.,ekolr :or p e f c r z  edsmon 
aeaau..-ent requi-eaenti ihat w d d  
appiy keape::lve of this r u l a  
Tie .+gnc/ ha* thereion. arnduded 
h a t  $is regulation La not i hjorrrrte" 
under Exective Order 12391 
T h  Redator /  ilexibi& Act ofm 

re~.L-es b e  iden&ation oipotentfany 
adverJe impact a i  Federal .zguletiona 
upon small business en:i!ier The Act 
scec2cally requkes the completion of a 
:eT;!a:orj flexibliip analysis @FA) in 
those ?.stances where mail busineu 
ii;pac:s a= iossijle. aemuse these 
m:?:is impose JO advene economic 
k;aca. and FS.4 has not been 
cencuc!ed. 

WS(bJ. I hereby c c i f y  that the 
pronulgated rde will not have any 
ecmar ic  impact on 3ma!l entities, 
becauje the d e  doea not add utha to 
&e exis- requisaent for flow rata 
meaawnents. or incease their 
=solated perfomance cost  

This rde does not contain any 
infomation collecSon xq-mh 
mbjezt to OM3 d e w  u p d n  tha 
Paperuork Redulon  Act of 198Q W 
US.C 3501 e! seq. 

Lint of S u b j e t  in UI m?pa Bo . 

Inteqoverunental refatiom, Synthetic 
Organic Chenicais Manufacmiq 
Induslrl. R e p o m  and recordkeeninn 

Pmuan: :a the pvisiom of3 USC 

. 

Air jollutian contoL 
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9.0 

Whe? using organic soolvnti, the srandard and ample solutions  mu^ be prepared 
with the same soivent. All salutians should be  allow4 to came m the same 
tempaature befare beginning ttre determination. Whe? there is no ather way to 
cornpensaxe far the matrix interference, the method of additions can be  used. 

M e M  of Standard Additions 

The mahod of standard addirians is a useful tec!ique w&! o h  maka it 
possibk to work m the p r e s e e  of an interference and still make an accurate 
determination of the W y t e  Csncennation. Fire 9.4 illustrates the method of 
additions. 

Take three aliqwts of the sample. Dilute the M to  a h o w n  volume with solvent. 
Make up the s m n d  and third aliquats to the same volume with suitable quantities 
of known xandKds added so that the hal solutions contain different additions of 
the metal to be  determined. 

Figure 9.b 
Metfiod of Additions 

Determine the absorbance for each ~~olution, expanding the scale if necessary to 
improve readability. Plot the absorbance readings obtained against the added 
concentration. Extrapolate the Rnrlring straight line thmugh zero absorbance. 'The 
intercept an the concentration axis giva the concentration of the metal m the 
dihrted sampIe sobtion. 

For an acwmte determination by the method of additians, the working m e  muzf 
be linear over the concentration range covered by the sample plus additions. 
Additions should be  of approximately the same concentration as that anticipated 
far the diluted ample sobUcn. 

. 
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9.5 

The method of additions cn ako be dane direczly an many atomic absorption 
specirophotomerers (Figure 9.5). The sample solutcn csntlining the unknown is 
aspirated and the spectophotometer k ser to zers. The? the sample with the 
sgndard addirion is aspirated and the csnczntrauon of ihe standard is set to 51. 
The blank mluum (which mus; be representative a i  the ample matrix) b then 
cud. This negative reading coresponds to the concs t radon of the elemens in the 
sample ahition. 

Ci)NC3F?All ON DIRECT IEedNIm J%OR8ANCl 
M t l n O O  OF 
ADOITIONS "1 / 

/ 
IL 

Figure 9 5  
Direct Mezhod of Mdiricru 

Two fKmrs must b e  consider& when using this me?tkod: 

1. Tie ample mcenuatim and the ample-plusltandardaddition concentra- 
tion used to set the instrum ent condiuom should faU on the lineK portion of the 
calibmtim graph. 

2. T h e e  b a maximum negative reading whi& can be .obtained -an -the 
imaUmolt Thh value must be determined and an apprapriate scale expamion 
used m that this value will not be less rhan the concentration of the dement being 
detumhed. 

Emissim hterferences 

At high analya concenuations, the atomic.abscrptian analysis for highly emisdive 
e l e m e m  somet ime  uhibitr poor analytical precision, if the ernbsion signal fak 
within the spend bandpass being used. An example of this b Ba in the nhow 
oxide-acctylene flame. This degradation occurs because the electronic noise of ?Ae 
photomultiplier is propcrticnal tu the total signal incident upon it, even though only 

There arc several ways to compensate for this interference, mduding decreasing 
the slit width, increasing the lamp current, diluting rhe sample, and using a cooler 
flame. 

the modulated atomic abscrption signal is being m a r e d .  . .. . 

- -  . .. J a n u c y  1982 _ -  . - 
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CALIBRATION INFORMATION 

NOZZLES 
Each neu set of nozzles purchased by hi1 are f i r s t  machined and 
ca l ib ra t ed  b e f o r e  being pu t  i n t o  f i e l d  use. Thereaf ter ,  uhenever it 
becames apparenc t h a t  a n o z l e  has been damaged, it is again machined 
and r e c a l i b r a t e d .  A set of three is matched t o  u i t h i n  0.002 inches 
(Differ=!ce betwe-? high ana lou  readings) .  Nozzles are checked p r io r  
t o  each source  test. 

PITOT lUEFS 
All p i t o t  t ubes  used by ET1 uhether s e p a r a t e  o r  attached t 0 . a  sampling 
probe ue re  made by ET1 personnel. P r io r  t o  being pu t  i n t o  f i e l d  use, 
they a r e  c a l i b r a t e d .  In  general ,  i f  a type  "S' p i t o t  tuke is 
constructed proper ly ,  and not posi t ioned too c lose ly  t o  the probe nozzle 
or any o the r  obs t ruc t ion ,  it will have a Cp of 0.83 - 0.87. As long as 
t h e  p i t o t  t u b e  is not  damaged its c a l i b r a t i o n  should not change. '  All 
E i i  p i t o t  t ubes  a r e  made t o  have a Cp of  0 . 8 4 .  -If a p i t o t  t u b e  does not  
i n i t i a l l y  have a Cp of 0.84, it is altered u n t i l  a reading of 0.8a is 
obtained. P i t o t  t ubes  are checked before  each source test and receive a 
complete c a l i b r a t i o n  once a ye=. 

DRY GAS MEER AND ORIFICE nsW 
Complete meter box ca l ib ra t ions  are performed annually. One point  
c a l i b r a t i o n s  a t  t h e  averagP o r i f i c e  meter and m a x i m u m  vacuum readings 
encauntered d u r i r g  t h e  compliance test are perfomed a f t e r  each source 
test. If the d r y  gas  met= c a l i b r a t i o n  f a c t o r  d i f f e r s  from 1.00 by more 
than \0.02 t h a  t h e  d ry  gas meter is repa i red  and given an annual 
ca l ib ra t ion .  

-. m T H s ,  0-T AiiD ORSAT BAGS 
Each ney t!e=mcmeter, pyrometer and thermocouple purchased o r  
manufactured by ET1 is checked and c a l i b r a t e d  before being put  i n t o  
f i e l d  use. A f t e r  each source test each temperature sensing device used 
on t!!e test r e c e i v e s  a one point c a l i b r a t i o n  check according t o  U.S. EPA 
g l ide l ines .  

F y r l t e s ,  
test. 
of equipment is e i t h e r  repaired o r  rep laced .  

o r s a t  and o r s a t  bags a r e  checked bc-ore and a f t =  each source 
If they  do n o t  funct ion according t o  U.S. EPA protocol t h a t  piece 

! 

IABOBAIORY EQUIRENT 
ET1 has a u r i t t e n  q u a l i t y  assurance document t h a t  covers ca l ib ra t ion  and 
maintenance of l abora to ry  equipment. This  includes ca l ib ra t ion  of the 
ana ly t i ca l  ba lance  aga ins t  Class S ueights, and serv ice  cont rac ts  t o  
maintain t r a c e a b i l i t y  t o  N.B.S. Cal ibra t ion  of thermometers, 
barometers, A 
copy of our q u a l i t y  assurance document may be obtained by u r i t t e n  
request.  

s topuatches  and ue t  test meters a r e  t raceable  t o  N.B.S. 

I 
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* Gas lleter 
Pretest meter calibration factor, Y = / a c 0  (within f 2%) 
Postest meter calibration factor, Y = (within * 5% of pretest) 

If yes new Y = Recalibration required? Circle one: yes or 
Lower cal. factor, Y = for calcu ations (pretest or postest) 

.s.Ctd - @? - 
-p4 

Drr Gas Meter 'bermmeters 
Was a pretest temperature correction used? Circle one: yes o r e  If yes 

Postest comparison with mercury-in-glass thermometer? (within f10.8'F at 

Recalibration temperature correction? 
If yes. no correction necessary for calculations if meter thermometer 
temperature is higher; if calibration temperature is higher, add 
correction to average meter temperature for calculations 

Stack Temperature Sensor 
Was a pretest temperature correction used? Circle one: yes o r a t  If yes 

Temperature of ref. thermometer for recalibration 81 #2 a OR 
Temperature of stack thermometer for recalibration #1 J?+ 82 $8f OR 

Diff. between ref. and stadc thermometer temps. 81 1 82 7 OR 
Do the ref. and stack values agree within *1.5%? Circle one:&xo 

temperature correction 

ambient temperature) Recalibration required? Circle one: 

(within * 5.4OF over range) 

yes or@ 
(within ?5.4'F over range 

temperature correction OF (within *1.5% in OR over range) 
Average stack temperature of compliance test, 5= OR 

(within f 10% of the average stack temperature) 

If yes. no correction is necessary for calculations 
If no, calculations must be done twic-nce with the recorded values 
and once with the average stack temperature corrected to correspond 
to the reference temperature differential; both final result values 
must be reported since there is no way to determine which is correct 

Baraeter 
Was the pretest field barometer reading correct? Circle o n e m f l r  no 
Postest ;omparison? o.CC< in. Hg (fill in. Hg) Recalibratiwequlred? 

Circle one: yes -q or If yes. no correction necessary for 
calculations when the ield barometer has a lower reading; if the 
mercury-in-glass reading is lower, subtract the difference from the 
field data readings for the calculations. Pretest Pogtest 

Hg in glass a5,qS-L 28.940 
Field ' A = j , 4 d  *.99< . 
Difference 0 . 0 O l  7 

M d e  
Was the nozzle calibrated to the nearest 
Nozzle 81: Oncod D.<O+ o , < o ~  8 , f i c  0 . ~ 4  : Averag 
Nozzle 82: o . s b 3  O , . G 3  o . f i 3  0.G2 : Average G . C o 3  
Nozzle #3: o . f i 3  0 . 6 2  D . < L 3  O . < C Z  6.r-o : Average C.GL 

@:7 in.? Circle one: 

inner Thermaeter 
W? a pretest temperature correction used? Circle one: yes o r a  If yes 

v 
temperature correction E (within f5.4OF over range). 
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Ref. Thermometer d t c  Location - 
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environmential liesliig ink 

RAC STARSALBLB CALIBRATION SHEET 
Meter Box Serial Number: 1401 Baro.etric (p,,): 29.240 

Calibrated by: JAB J.eak Check @ 5.8 in. k 0 :  OK Date: 12-08-89 

Lights: OK Electrical Check: OK Variac: OK 

h P :  OK Pump O i l :  OK Clean Quick connects: OK 
h l O R & W S :  OK DFY T e s t  kter: OK Thernoreters: OK 

Vacuum Gauge: OK Leak Check @ 27" Hg.: (0.001 CFM 

Han. Orifice CF, md 1, Ira OTd Id --- T h e  t 
0.5 5 5.35 62.5 107.5 92.0 99.75 13.10 
1.0 5 5.36 62.7 111.0 94.0 102.50 9.46 
1.5 10 10.77 62.5 116.0 94.0 105.00 15.66 
2.0 10 10.80 62.3 118.0 95.5 106.75 13.49 
3.0 10 10.80 62.2 120.5 95.5 108.00 11.10 
4.0 10 10.75 62.2 121.0 96.5 108.75 9.65 

Calculate Y and -HO as follow: 

= 1.00 &: (----- =1.86 
m, Pt. (Id - t 460) 0.0317 4 (I. t 660) t ' y : ---- 

CFd (Pa t -H/13.6)(1, t 460) pb (Id * 460) m. 

TOlWanceS: Y 0.90 - 1.00 - 1.10 Y t/- 0.02Y & i 1.6 - 1.86 - 2.1 Xi t/- 0.15 h. 

cM.IBEArIm CALalLATIRs RILIP Am OBIPIC8 llFw 
bm?ter Delta E 0.5 in. &I) 

5 129.240 ( 99.75 t 460) 0.01585 (62.5 t 460) 13.10 2 

= 1.002 & = -- - (  ) = 1.687 y = 
5.35 (29.240 t 0.0368)(62.5 t 460) 29.240 ( 99.75 + 460) 5 

Lgncaeter Delta E 1.0 in. u 
5 I 29.240 (102.50 + 060) 0.03170 (62.7 + 460) 9.46 z 

) = 1 . w  
5 ( y=--  = 1.001 = -- 

5.36 (29.240 t 0.07371W.7 + 460) 29.240 (102.50 t 060) 

bm?ter Wta E 1.5 in. u 
( = 1.MO & : --__--- 

29.240 (105.00 t 460) 
0.04755 162.5 t 460) 15.64 

) = 1.869 
10 

lo 129.m l1os.W + 460) 
10.77 (29.240 t 0.1103)(62.5 t 460) 

y = - -  

Ilaoc.eter Delta E 2.0 in. slo 
10 129.240 (106.75 + 460) 0.06340 (62.3 t 460) 13.49 a 

) n1.886 
10 

Y =  .o.w & = -- ( 
10.80 (29.240 + 0.14713(62.3 + 460) 29.240 (106.75 t 460) 

Delta E 3.0 in. &I 

10 I 29.240 (108.00 t 460) 0.09510 (62.2 t 460) 11.10 z 
Y =  =0.w 4. (-- ) = 1.915 

10.80 (29.240 t 0.2206)(62.2 + 460) 29.240 l108.00 t 460) 10 

llapomter Delta E 4.0 in. 
10 x 29.240 (108.75 t 460) 0.12680 (62 2 t 460) 9.65 ~ 1.929 y = 1.003 4 (____ L _I____ 

10.75 (29.240 t 0.2941)(62.2 t 460) 29.240 1108.75 t 460) 10 
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TIPE S PITOT N B E  

Specifications: 
1.) Pitot tube assdly must 
2.) If pitot tube is damaged 
3.) z = A sin T (cO.125) and 
4.) a c10' and 8 c5' 

INSPECTION DATA FORM 

Date: 07-24-89 
Calibrator: YQB 

be level. 
explain under comments section. 
Y = A sin e ((0.03125) 

'1' a2* 61' 62' 7. 8' A. in. z, in. u. in. pA. in. pg, in. 4. in. I.D. 

36"- 1 
36"- 2 
40"- 1 
54"- 1 
66"- 1 
96"- 1 
3' - 1 
3' - 2 
3' - 3 
4' - 1 
4' - 2 
4' - 3 
4' - 4 
4' - 5 
4' - 6 
5' - 1 
5' - 2 
5' - 3 
5' - 4 
6' - 1 
6' - 2 
6' - 3 
6' - 4 
8' - 1 
8' - 2 
8' - 3 
8' - 4 
8' - 5 
8' - 6 
8'9' ' 
9'7' '-1 
9'7"-2 
12'6" 

1.0 1.5 1.0 1.5 2.0 0.5 
2.0 2.0 2.0 1.5 0.0 0.5 
1.0 0.0 1.0 0.0 0.5 0.5 
1.0 0.5 0.5 1.0 1.0 1.5 
1.0 0.0 3.0 2.0 0.5 1.5 
0.0 2.0 2.0 1.5 2.0 1.5 
0.0 0.0 0.0 0.0 0.0 1.0 
0.5 0.5 0.0 0.5 0.5 0.0 
0.5 0.5 1.0 0.5 0.5 1.0 
0.5 0.5 0.5 2.0 0.5 1.0 
0.0 0.5 0.0 1.5 1.0 0.5 
3.5 2.5 1.0 1.5 0.5 1.5 
0.5 3.5 2.5 1.5 0.5 1.0 
0.5 1.0 1.5 0.0 0.0 1.5 
0.5 0.0 0.5 0.5 1.0 1.5 
1.0 1.0 1.0 2.0 2.0 0.5 
0.5 1.0 1.0 1.5 0.5 0.5 
0.5 1.0 0.5 0.5 0.5 1.5 
3.0 0.5 0.0 0.5 2.5 1.0 
0.0 1.0 0.0 0.5 1.0 1.0 
0.5 0.0 0.0 0.5 2.0 1.0 
0.5 0.5 1.5 0.5 1.0 1.5 
1.0 0.5 1.0 0.0 2.0 1.0 
1.0 0.0 1.5 2.0 3.0 0.5 
1.0 0.0 2.5 3.0 2.0 2.0 
1.0 0.0 4.0 1.0 0.0 1.5 
2.0 2.0 0.0 0.0 0.0 0.0 
0.0 2.0 0.0 0.0 2.0 1.0 
0.5 2.0 0.5 2.0 1.0 0.0 
1.0 2.0 1.5 1.5 1.0 2.0 
0.0 1.0 0.0 1.0 0.0 0.5 
0.0 1.0 3.0 2.0 3.0 1.5 
1.5 1.5 2.5 2.5 0.0 0.5 

0.730 
1.152 
1.112 
0.960 
1.042 
0.902 
1.057 
1.044 
1.044 
0.950 
0.889 
0.875 
0.837 
0.861 
0.947 
1.044 
1.046 
1.045 
1.027 
0.993 
1.008 
1.004 
1.000 
0.841 
0.871 
0.905 
1.007 
0.965 
0.917 
0.895 
0.. 905 
0.951 
0.809 

0.025 
0.000 
0.010 
0.017 
0.009 
0.032 
0.000 
0.009 
0.009 
0.008 
0.016 
0.008 
0.007 
0.000 
0.017 
0 . 0 3 6  
0.009 
0.009 
0.045 
0.017 
0.035 
0.018 
0.035 
0.044 
0.030 
0.000 
0.000 
0.034 
0.016 
0.016 
0.000 
0.050 
0.000 

comments: Only minor filing and cleaning required. 

Pitot tubes requiring further calibration: None. 

0.00640 0.365 
0.01005 0.576 
0.00970 0.556 
0.02513 0.480 
0.02728 0.52l 
0.02361 0.451 
0.01845 0.528 
0.00000 0.522 
0.01822 0.522 
0.01658 0.475 

0.02290 0.437 
0.01461 0.419 
0.02254 0.431 
0.02479 0.474 
0.00911 0.522 
0.00913 0.523 
0.02736 0.523 
0.01792 0.513 
0.01745 0.4% 
0.01759 0.504 
0.02628 0.502 
0.01745 0.500 
0.00734 0.420 
0.03039 0.435 
0.02369 0.452 
0.00000 0.94 
0.01684 0.482 
0.00000 0.458 
0.03124 0.447 
0.00790 0.452 
0.02489 0.475 
0.00705 0.404 

0.00776 0.444 

0.365 
0.96 
0.556 
0.480 
0.521 
0.451 
0.529 
0.522 
0.522 
0.475 
0.445 
0.438 
0.418 
0.430 
0.473 
0.522 
0.523 
0.522 
0.514 
0.497 
0.504 
0.92 
0.500 
0.421 
0.436 
0.453 
0.503 
0.483 
0.459 
0.448 
0.453 
0.476 
0.404 

0.376 
0.376 
0.385 
0.385 
0.375 
0.380 
0.376 
0.375 
0.378 
0.378 
0.376 
0.376 
0.375 
0.374 
0.379 
0.373 
0.373 
0.376 
0.376 
0.376 
0.376 

0.375 
0.378 
0.373 
0.374 
0.378 
0.380 
0.383 
0.380 
0.377 
0.377 

0.377 

0.377 
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Standard ?&ot Tube Calibration 

Serial # 160 - 18 - 1 

0.248" 

0.253'' 
Diameter 

Static 0.315" Diameter 
Pressure Impact (Total) 

Pressure 4.963" 

8 - 0.034" Static Holes 
Equally Spaced 2. mii1 

L* 
1 

0.125" Diseter 
Iqact Hole 

.~ 

2.7.1 Hemispherical Tip 
2.7.2 . ; .: 8.53-Diaaeters . . . .  

2.7.3 15.76 Diameters 
2.7.4 0.034" 
2.7.5 .~ 90' curved b e d  

. .  
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Dbl 

YM 

w 

IKh 

A. 
8. 
C. 
D. 

A. 
8. 
C. 
D. 
E. 
A. 
8. 
C. 
D. 

e. 

A. e. 

8. 
C. 
0. 

A. 
E. 
C. 
D. 
E. 

e. 

Bot BD1 A. 
8. 
C. 
D. 
E. 

. .  

water bath 72 
oil bath 130 
oil bath 185 
oil bath 242 
oil bath 270 
pa* bath 72 
oil bath 131 
oil bath 185 
oil bath 243 
oil bath 270 
water bath 72 
oil bath 131 
oil bath 185 
oil bath 243 
oil bath 270 
water bath 72 
oil bath 131 
oil bath 185 
oil bath 243 
oil bath 270 
pater bath 72 
oil bath U1 
oil bath 185 
oil bath 243 
oil bath 270 
pate? bath 72 
oil bath U1 
oil bath 185 
oil bath 246 
oil bath 270 

72 0.00 
130 0.00 
184 0.16 
w -.1b 

71 0.19 
130 0.17 
185 0.00 
214 -.1b 
271 -.14 
72 0.00 
130 0.17 
184 0.16 
243 0.00 
m - . l b  
70 0.38 
130 0.17 
186 -.16 
243 0.00 
ni -.U 
71 0.19 
Ul 0.00 
196 -.16 
246 -Ah 
2x2 -.n 
70 -- . 0.38 
m 0.17 
1Sb 0.16 
141 0.28 
269 0.14 

m -.n 



WET - e w e  & DRY - BULB: OMEGA TEMP 
TEMPERATURE SENSOR CALIBRATION DATA FORM 

I 
I TOLERANCE: +/- 5 . 4  F 
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W p l e n p 5 2 f i  
Dbl A. 

E. 
C. 
D. 
K. 

Ybl A. 
8. 
C. 
D. 
E. 

uater bath 
o i l  bath 
oil bath 
o i l  bath 
o i l  bath 
uater bath 
o i l  bath 
o i l  bath 
o i l  bath 
o i l  bath 

O s e s T e a p 5 2 # 2  
CM A. Mter bath 

8. oil bath 
C. oil bath 
D. o i l  bath 
8. o i l  bath 

- 8 .  o i l  bath 
C. o i l  bath 
0. o i l  bath 
E. o i l  bath 

W A. later bath 

apga 0 813-F 
Dbl A. Bate? bath 

E. oil bath 
C. o i l  bath 
D. o i l  bath 
B. o i l  bath 

0. oil bath 
C. oil bath 
D. oil bath 
B. oil bath 

Rbl A. uatm bath 

70 
lu) 
170 
220 
260 
70 
120 
170 
220 
260 

70 
120 
171 
221 
262 
70 
121 
171 
222 
262 

71 
111 
173 - 
212 
262 
72 
l22 
173 
222 
262 

Csw Terp 813-F ltigh Terp 
A. oil bath 384 
8. 1. furnace 450 
C. 1. farpace 575 
D. 1. furnace E00 
K. 1. furpace 1140 

71 
I20 
171 
111 
259 
70 
121 
171 

261 
n9 

n 
121 
172 
m 
261 
69 
121 
170 

261 
m 

n 
Ea 
173 
E3 
263 

121 
174 
212 
261 

n 

-.19 
0.00 
-.16 
-.E 
0.14 
0.00 
-.17 
-.16 
0.15 
-.16 

-.19 
-.17 
-.16 
-.Is 
0.00 
0.19 
-.17 
0.16 
0.00 
0.14 

0.W 
-.17 
0.00 
-.15 
-.lb 
0.19 
0.17 
-.16 
0.00 
0.14 

385 -.u 
4 3  -.22 
m ' '  0.19 
803 -.% 

-.19 
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METER BOX 
environrmrnfial Besu iac. 

TEMPERATURE SENSOR CALIBRATION DATA FORM 

lletersm 
l2W A. 

8. 
C. 
D. 

12668 A. 
8. 
C. 
D. 

w811 A. 
E. 
C. 
D. 

w88 A. 
E. 
C. 
D. 

140U A. 
8. 
C. 
D. 

16018 A. 
8. 
C. 
D. 

19656 A. 
8. _ _  - .  C. 
D. 

19668 A. 
8. 
C. 
D. 

ice bath 
mater bath 
o i l  bath 
oil  bath 
ice bath 
vater bath 
o i l  bath 
o i l  bath 
ice bath 
mater bath 
o i l  bath 
o i l  bath 
ice bath 
mater bath 
o i l  bath 
o i l  bath 
ice bath 
mater bath 
o i l  bath 
o i l  bath 
ice bath 
mater bath 
o i l  bath 
o i l  bath 
ice bath 
mater bath 
o i l  bath -- .- - 
o i l  bath 
ice bath 
mater bath 
o i l  bath 
o i l  bath 

35 
70 
122 
170 
35. 
70 
m 
171 
35 
70 
125 
171 
35 
70 
126 
171 
35 
70 
m 
172 
35 
70 
129 
172 
35 
70 
w 
172 
35 
70 
w 
172 

36 
69 
lu) 
169 
36 
lo 
124 
172 
33 

127 
171 
36 
70 
128 
170 
36 
70 
m 
116 
34 

131 
172 
Y 
69 
l 3 -  
l lb 
35 
70 
w 
173 

70 

n 

-.20 
0.19 
0.34 
0.16 
- 2 0  
0.00 
-.17 
-.16 
0.40 
0.00 
-.34 
0.04 
-.20 
0.00 
-3 
0.16 
-.20 
0.00 
0.00 
-22 
0.20 
-.19 
-.34 
0.00 
0.u) 
0.19 
0.00 ~- - 
-3 
0.00 
0.00 - .34 
-.16 
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PROBE THERMOCOUPLE 
TEMFERATURE SENSOR CALIBRATION DATA FORM 

TOLERANCE: +/- 5 . 4  F 

DATE: 0 7 1 w a 9  BAROMETRIC PRESSURE: 29.419 
AMBIENT TEMPERATURE, F : 72 
CALIBRATOR: WQB 

REFERENCE THERMOMETER #'Z & t 5  

4'-1 A. 
8. 
C. 

4'-2 A. 
8. 
C. 

5 ' 4  A. 
8. 
C. 

5'-2 A. 
5. 
C. 

6'-1 A. 
8. 
C. 

6'-2 A. 
5. 
C. 

8'-1 A. 
8. 
C. 

8'4 A. 
8. 
C. 

8'-3 A. 
8. 
C. 

8' 9. A. 
8. 
C. 

8. 
C. 

9' r A. 

o i l  bath 
o i l  bath 
o i l  bath 
o i l  bath 
oil bath 
oil bath 
o i l  bath 
o i l  bath 
o i l  bath 
o i l  bath 
o i l  bath 
o i l  bath 
o i l  bath 
o i l  bath 
o i l  bath 
oil bath 
oil bath 
oil bath 
o i l  bath 
o i l  bath 
oil bath 
o i l  batb 
o i l  bath 
o i l  bath 
oil bath 
oil bath 
oil bath 
oil bath 
o i l  bath 
o i l  bath 
o i l  bath 
o i l  bath 
oil  bath 

92 
242 
393 
92 
2az 
394 
95 
2.w, 
392 
97 
242 
30.4 
98 
242 
391 
98 
241 
385 
100 
246 
385 
100 
246 
385 
100 
246 
385 
102 
247 
386 
102 
248 
391 

92 
242 
385 
92 
243 
385 
93 
243 
395 
96 
242 
385 
97 
243 
392 
96 
zhb 
386 

248 
385 
99 
246 
385 
98 
248. . 
385 
101 
249 
386 
101 
249 
392 

'98 

0.00 
0.00 
-.24 
0.00 
-.16 
-.a 
0.36 
-.14 
-3 
0.18 
0.00 
-.a 
0.18 
-.14 
-.12 
0.36 
-.a 
-.a 
0.36 
-.a 
0.00 
0.18 
0.00 
0.00 
0.36 . 

0.00 
0.15 

0.00 
0.18 
-.14 
-.rl ' 

.-.m 

-.m 

................................................................. 
TEMPERATURE (REF TEMP, F + 4 6 0 )  - (TEST TEMP, F + 460) 
DIFFERENCE = ............................................ X 100 ( =  1.5% 

REF TEMP, F + 460 



I 

1 
I 
I 
1 
I 
I 
I 
1 
If 
I 
c 
I 
u 
I 
I 

I 

i 

,. 

i 

envirnnmaal lieshining ~IIC SAMPLE BOX 
TEMPERATURE SENSOR CALIBRATION DATA FORM 

TOLERANCE: +/- 5.4 F 

DATE: 07/25/09 BAROMETRIC PRESSURE: 29.419 
AMBIENT TEMPERATURE, F : 72 REFERENCE TH!BWMFXER # 22 & $5 
CALIBRATOR: WQB ...................................................................... 

REFERENCE THERMOCOUPLE 
REFERENCE TIEP.HOHEETER POTENTIOMETER TMPERATURE 
wItn SOURCE TEMPERATtTRE,F TEMPERATURE,F DIFFERENCE, X 

. .. 

A. 
E. 
C. 
D. 
E. 
A. 
8. 

D. 
K. 
A. 
E. 
C. 
D. 
E. 
A. 
E. 
C. 
D. 
E. 
A. 
8. 
C. 
D. 
E. 
A. 
8. 
C. 

c-. 

E. D. 

A. 
8. 
C. 
D. 
E. 
A. 
E. 
C. 
D. 
K. 

o i l  bath 
o i l  bath 
o i l  bath 
o i l  bath 
oil bath 
o i l  bath 
oil bath 
oil bath 
o i l  bath 
o i l  bath 
o i l  bath 
o i l  bath 
o i l  bath 
o i l  bath 
o i l  bath 
oil bath 
o i l  bath 
o i l  bath 
oil bath 
o i l  bath 
o i l  bath 
oil bath 
o i l  bath 
oil bath 
oil bath 
oil bath 
oil bath 
oil bath 
o i l  bath 
o i l  bath 
o i l  bath 
oil bath 
o i l  bath 
o i l  bath 
oil bath 
oil bath 
oil bath 
oil  bath 
o i l  bath 
o i l  bath 

l22 
200 
2u) 
260 

122 

220 
260 
281 
122 
200 
220 
264 
289 
122 

220 

290 
121 
200 
220 
268 
291 
123 
200 
223 
268 
291 
123 

234 
m 
2% 
126 

234 
274 
296 

mi 

mo 

mo 

mo 

zoo 

121 0.17 
200 0.00 
no 0.00 
mo 0.00 
288 -.u 
122 0.00 
202 -.a 
219 0.15 
260 0.00 

121 0.17 
201 -.E 
220 0.00 
265 -.14 
289 0.W 
123 -.17 
201 -.I5 
219 0.15 
264 0.00 
291 -.u 
123 0.00 
19 0.15 
221 -.15 
268 0.00 
191 0.00 
126 -.17 
199 . 0.15 
2 2 1 -  0.29 . 
266 0.21 
292 -.u 
124 -.17 
198 0.30 
232 0.29 

295 -.l3 
126 0.00 
201 -3 
233 0.14 
m -.14 
297 -.u 

285 o.n 

m -.n 

TEMPERATURE (REF TEMP, F + 460)  - (TEST TEMP, F + 460)  
DIFFERENCE = ............................................ x 100 < =  1.57. 

REF TEMP, F + 460 



IMPINGER 
TEMPERATURE SENSOR CALIBRATION DATA FORM 

'I 
I 'I TOLERANCE: t/- 2.0 F 

I 
L I 
'I I 

:I 
.I 
Y i 

I I 
... - 

. ,I 

- 
11 

12 

a 

6 

A. 
8. 
C. 
D. 
A. 
8. 
C. 
D. 
A. 
E. 
C. 
D. 
A. 
8. 
C. 
D. 
A. 
E. 
C. 
D. 

ice bath 32 
uater bath 70 
nter bath 95 
uater bath 130 
ice bath 32 

uater bath 95 
mter bath m 
ice bath 32 
uater bath 70 
uater bath 95 
uater bath UO 
ice bath 32 
uater bath 70 
uater bath 95 
mter bath 130 
icebath . 32 
mter bath 71 
uaterbath - 95 
uater bath 130 

uater bath m 

31 
70 
95 
m 
32 

95 
m 
33 
70 
95 
130 
a 
71 
95 
131 
a 
70 
95 
UO 

n 

0.00 
0.00 
0.00 
0.00 
0.00 
-.19 
0.00 
0.00 
-.20 
0.00 
0.00 
0.00 
-.la 
-.19 
0.W 
-.17 
-.20 
0.19 
0.W 
0.00 

I 

I 
c 
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GCA CORPORATION 
Recision Scientific Group 

February 2, 1904 

Fl~virOrnrental T S t h g  
1700 University Comn=rcial Place  
charlotte, N.C. 20213 

Attn:  M I .  Paul Jenkins 

Subj: Certification W e t  T e s t  &ter 

In l i eu  of any.prinM certification fxna our cranpany, w e  offer as follows 
OUT statecent on the ref- subject. 

"The wt Test FE- catalog n m k r  63123, has been 
t2sted at  OUK plant facilities using a &ter Prover 
Bottle NBs registration M. 4897. The &ter was 
f& to perform to our advertm ' ed specifications 
of plus or minus l/2% ermr in flow rate and am- 
forms to s p x i f i c a ~ n s  of AS~M D-1071." 

raespecllullyt 
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m. Pau l  R. JankFhs, Jr. 
Vice-Pnsident 
Environmental Testing Inc. 
17700 University C a m x A a l  Place 
Charlotte, Ncrth Carolina 28a3 

Dear Mr. Jenkins: 

m t h e r  to our telephone conversation on ~anua ry , lS ,  1979 &eve Angel made 
9OOAp is tes ted With  a Ql28 W P  Penetrometer manufactured by the A h  TeChnOlWY 
Association to measure WP. 
listed in the Federal Register, P a r t  XI, Thursday, August 18, 1977, mvimn- 
mental Protection' Agency, Standards of Performance for  Nev Station- SOU?Xes- 

This is a =re sophisticated unit than that 

Grade 9 0 0 ~  will meet the EPA WP r e e m e n t s  of 0 . 0 5 5  percent penetration 
an a 0.3 micron dioc ty l  phthalate smoke par t i c l e s  as l i s ted  on page 41778 
of the Federal Register, Vol .  42, No. 160, Thursday, AUqaSt 18, 1977 under 3. 
Reagent, 3.1.1 FLltars. 

I hope this v i u  s a t i s f y  YOU inquiry. If ~a can bs or any further saroice. 
please contact us at your convenient.. 

vary truly yours. 
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Saence Products 
Coming G l a u  Works 
Coming. New York 14831 USA 
Tel: 607-974-9000 

CORNING 

November 18, 1 9 8 6  

Mr. Paul Jenkins 
Environmental Test ing  Inc. 
1 7 0 0  Gniversity Commercial Place 
Charlotte, NC 28213 

Dear Mr . Jenkins : 

, 

Confirminq our telephone conversation, our volumetric apparatus 
i s  calibrated i n  conformance w i t h  ASTM Standard E 542 .  

Very truly yours, - 

Allen R .  Ful ler  
Product Enqineerinq Supervisor 

b10012 
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The bolonces llsted below hove been servlced by our representative on 
L.7 27 145 4 

This is to certify that the test weights used ore tmceoble to the National 
Bureau of Standards. 

Analylcol Precklan 

m R  ldenltflcatlan number ~f test welgms used: 
M N R  callbrotlan dote of lest welghts used 
Mono1  Bureau of Standards test number: 

& 
7- I-ZZ 

711 /&7C -f???t4'$ 
I 

Madel and seerlol number of balonces serviced: 

45453- P C 7 7 4 2  
4SJAR- 677271 

/?- 27- 88 
Date of Issue 

Menler Instrument Corparatlan Box 71 Hlghtslawn, NJ 08520 (609) 448-3000 Telex MlCO 7697376 
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WALTER H. KESSLER COMPANY, INC. 

MANUFACTURaZS CERTIFICATE OF CALIBRATION 
This is to certify that the instrument lined below has been rated in our rcmpmturc calibration labaatory 

in accordance with the latat  procedurrr in che f inat  coprtant temperature equipment a v a i i l c  agaimr 
National Bureau of Standards certified master standards. 

F i s h e r  Scientific Company 
Cartinad fan 

Thermometer P15-04lD -1/20loC in 0.2O Div Total Immersion 
Description: 

Reading of Thia Inrtrumant 

+o. 02c 

20.00c 

40.00C 

59.96C 

79.98C 

100.02c 

119 .92c  

139.98C 

160. OOC 

180. OOC 

199.86C 

Reading 01 N.B.S. S n d u d  
(True Temp.ratur*) 

0.ooc 

20. ooc 
40.00C 

60.00C . 

80.00C 

1oo.ooc 
12o.ooc 

140.00C 

160.  OOC 

180.00C 

2oo.ooc 

The tabulated readings apply provided the i ccp in t  reading taken after exposure for noi 
. If the iccpoint d i n g  h days to a temperature of aboat 25' C 177. R h 

higher (or lower) than stated. all other readings will be higher (or lower) by the same amount. 
+o. 02c  

ss than 3 
und 10 k 

Serial & Test numbers of Nzrional Bureau of Srandards certified instruments referenced in certification 
of the thermometer listed above: 

NBS Standard  M44165,78A-2271M44451~78A-220~78A-601/602 
~~~ ~ ~~ 

NBS T e s t  No 176240,219883,1762'40,219883,219606 

WALTER n. KESSLER COMPANY. INC 

&&& 



KlMBLE 
l -  
I" 

Division 01 
Owens-Illinois 

December 11, 1986 

Mr. Paul R. Jenkins 
Environmental Testing, Inc. 
1700 Vniversity Ccncncncncncncncncnccial Place 
Charlotte, North Carolina 28213 

REF: Calibration of volumetric glassware 
MI-. P. Jenkins letter 12-5-86 

Dear Fh.. Jenkins, 

Volumetric standards, u t i l i zed  by Kimble for ca l ibra t ion  of c lass  A and B 
laboratory glassware, are designed t o  meet. applicable calibration requirements 
of ASlX Standard E 542. 

Accuracy of balances, weights and themmeters employed for calibration of 
volumetric standards is traceable to National Wlreau of Standards. 

Sincerely, 

CC: MF. N. DeBeU.0 - H.O. 
Mr. E. P a s o r a s  - Q.A. 

Crystal Avenue Vineland. New Jersey 08360-0230 1609) 692-3600 
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: DATE: 12-10-85 

CERTIFICATE OF CALIBRATION 

- 
CUSTOMER: ENVIRONP4ENTAL TESTING INCCustomer Purchase Order:  2 8 6 1 R 0  . 

1 7 0 0  U N I V  C O W E R I C A L  P L  OMEGA Work Order No: SO 5 1 1 2 6 8 7 6 0  

CHARLOTTE Fic 2 8 2 1 3  MODEL: "-2 

SERIAL NO: 14403 

OMEGA ENGINEERING c e r t i f i e s  t h a t  ' t h e  above i n s t r u m e n t a t i o n  has been 
c a l i b r a t e d  and t e s t e d  t o  meet or exceed t h e  p u b l i s h e d  s p e c f f i c a -  
t i o n s .  T h i s  c a l i b r a t i o n  and t e s t i n g  was per formed using 
i n s t r u m e n t a t i o n  and s t a n d a r d s  t h a t  a r e  t r a c e a b l e  t o  t h e  U.S. 
k a t i o n a l  Bureau o f  S tandards .  

Reference:  NATIONAL BUREAU OF STANDARDS TEST NO(s): 36320 .. 

CAL-3 ... . .  . 

; 

strumentat ion 
.. 

a OMEGA ENGINEERING, INC 

f POMEGA PRESS Of% OMEGA INTERNATIONAL CORP. dB BIOYEGA 
One Omega Drive. Ba 4047, stamtord. ClC69(n4041(203) 3591660 Wfs 996404 Cable OMEGA FA% (m 35W700 
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SELECTED AS THE EPA STANDARD 
EPM 2000is thenewwhatman fiitsrwhich has 
been specifically developed for use in hign 
volume air samplers, and has Seen chosen by 
the EPA for its technical excellence and overall 
suitability for use in the nationwide network of 
Hi-Vol air samplers. The high air flow rate and 
excellent particle retention characTerisTics 
make EPM 2000 the filter of choice for nigh 
volume sampling. 

3 Specifically developed for use with high 

1 Chosen by the EPAfor their National Air 

volume air samplers. 

Surveillence Network (Contract No. 
68-02-3709). 

3 Manufactured from 100% borosilicate glass 
microfibres under strictly controlled 
conditions. 

1 Retention efficiency99.9099'0 for  NaCl 
particles, mass median 0.6 microns. 

.I Heat-treated after manufacxre to remove 
organic traces. 

i No binder used in manufacture fo r  
maximum purity. 

i Each sheet individually numbered for rapid 
identification and recordins. 

D' i8LICATION NO 888 EPM A 

EPM ZOOQ-THE STATE OF THE 
ART FILTER MEDIUM FOR HI-VOL 
AIR SAMPLING 
Today, more than ever before, concern overthe 
potential effects on human life of toxic 
particulates in the air, is running high. The 
sampling and analytical methods employed in 
the monitoring of air quality arebecoming ever 
more sophisticated. 

EPM 2000, as successor to the popular EPM 
1000, has been developed to complement 
these methods as a technically advanced air 
filtration medium, suitable forboth 
quantitative and qualitative measurements. 

HIGH PURITY - HIGH PERFORMANCE 
The EPA place specific requirements on the 
purity and performance of the glass microfibre 
filters which are used throughout their National 
Air Surveillence Network of pollution 
monitoring stations. 

EPM 2000 is manufactured from 100% pure 
borosilicate glass microfibres. with no added 
binder. under strictly controlled conditions. 
Maximum purity is ensured by the use of heat 
treatment after manufacture to remove any 
traces of organic material which may interfere 
with subsequent analyses, and closely 
monitored quality assurance methods are 
employed. Detailed chemical analyses of trace 
pollutants can thus be carried out with utmost 
accuracy and minimum background 
interference. 

EPM 2000 offers high flow rates while 
simultaneously providing exceptionally high 
particle retention efficiencies. Complete 
reliance can be placed on EPM 2000 to provide 
optimum results in airborne particulate 
collection. 

Each 8" x 10" sheet of EPM 2000 is 
individually numbered for rapid identification 
and recording. 

AVAl  LABILITY 

Two sizes are available as standard 
8" x 10" sheets (packs of 100) Cat. No. 1882 866 
4.7 cm circles backs of 100) Cat. No. 1882 047 




