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MEMORANDUM 

TO : Mike Aldridge 

MAY 21 1990 

SUBJECT: Source Test Report 
Thompson Contractors, Inc. 
Asphalt Plant 
Rutherfordton, North Carolina 
Rutherford County 

Its of a Meth d 5 an Method 9 source 
test perform the exhaust of Q a mix asphalt 

s of NSPS, Subpart The start up 
e company was March 12, 1990. The 

test was performed ch complies with the requirements of 
ears that the plant was operating in 

compliance with 60.92. D itments, I was not able to observe 
this test. 

SM: ar 
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Note: This is a reference cited in AP 42, Compilation of Air Pollutant Emission Factors, Volume I Stationary Point and Area Sources.  AP42 is located on the EPA web site at www.epa.gov/ttn/chief/ap42/The file name refers to the reference number, the AP42 chapter and section.  The file name "ref02_c01s02.pdf" would mean the reference is from AP42 chapter 1 section 2.  The reference may be from a previous version of the section and no longer cited.  The primary source should always be checked.



T H E  A S S U R A N C E  O F  O U A l l T V  

May 2, 1990 

Mr. Allen Thompson 
Thompson Contractors, Inc. 
P.O. Box 1268 
Rutherfordton, N.C. 28139 

RE: PACE Project No. 600426.524 

Dear Mr. Thompson: 

Please find enclosed four co 
Report for the Astec a 
Rutherfordton, N.C. Complia 
and visual emissions were co 
pleased to advise you that 
with the permit limitations for 
emissions as outlined by the 
Environment, Health and Natural Resources. 

PACE, Inc. appreciates this opportunity to serve Thompson 
Contractors, Inc. If you have any questions concerning 
this report, do not hesitate to contact me. 

Sincerely, 
A 

f u f i dLx  Ri hard B. McCain. I11 

Air Sampling ~anager 

Enclosures 

1700 Univ*sitily C o l m c i J  Plu 
C M a n c .  NC 28213 
TEL: 7WCI7WIl 
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Manager 
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Reviewed by: 
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Paul R. Je ins, Jr. s 
~irectoi. 
Sarpling & Analytical Services 
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INTRODUCTION 

Source sampling was performed on an Astec asphalt plant at 

Thompson Contractors, Inc., Rutherfordton, North Carolina on 

April 18, 1990. The purpose of the sampling was to 

determine compliance with the particulate permit limitation 

of 0.04 grains per dry standard cubic foot and the opacity 

limitation of 20% as required by the State of North 

Carolina. \ Three one-hour sampling runs were made at the 

sampling locations shown on Figure 1. 

The measurements of stack gas flow rate and pollutant 

concentrations were made according to U.S. Environmental 

Protection Agency and the North Carolina Department of 

Environment, Health, and Natural Resources (DEHNR) 

recommendations. Representatives from N.C. DEHNR were 

invited to observe the test. 

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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Sampling 
L o c a t i o n  

T o  A t m o s p h e r e  

F a n  

h 

1 

B a g h o u s e  

Double Barrel 

b 

FLOW D I A G R A M  

F i g u r e  1 
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SUMMARY OF RESULTS 

Table 1 presents the summary of results from the particulate 

sampling. The mean particulate concentration was 0.0072 

grains per dry standard cubic foot and the mean particulate 

emission rate was 0.634 pounds per hour. The average 

\process weight was approximately 177 tons per hour. 

Three one-hour visual emission observations were made on the 

baghouse stack. Opacity is determined as the average of 24 

consecutive observations recorded at 15 second intervals. 

Thirty sets of 24 consecutive readings (six minute) are 

contained in each Method 9 test. There were no exceedances 

of the six minute average limit of 20% opacity at the 

baghouse stack. See Appendix D for visual emission field 

data and summary sheets. 

Based on the results of the particulate and visual emission 

sampling, the Thompson Contractors, Inc., Rutherfordton, 

North Carolina asphalt plant was in compliance with the 

permit limitations as set forth by the State of North 

Carolina. 



TABLE 1 

SUMMARY OF RESULTS, PARTICULATE SAMPLING 

Run Number 1 2 3 

Date 04/18/90 04/18/30 04/18/90 

\volume of Gas Sampled. 45.771 48.106 49.721 
SCF * Dry 

t 

Stack Gas Flow Rate, 10810.4 11339.4 11749.6 
SCFM * Dry 

Stack Gas Flow Rate, 18463.0 19338.2 20365.9 
ACFM 

Particulate: 

Catch, mgrarns 34.0 14.6 18.2 

Concentration, grains/ 0.0114 0.0047 0.0056 
SCF * Dry 

\ Emission Rate, lbs/hr 1.060 0.454 0.568 

X68°F, 29.92 .in. Hg 
X*Nozzle, probe, filter 
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PROCESS DESCRIPTION AND OPERATION 

The Thompson Contractors, Inc. asphalt plant in 

Rutherfordton, North Carolina is an Astec drum-type batch 

plant. It produces hot mix asphalt made from river sand, 

granite screenings and aggregates. The materials are dried 

in a double barrel dryer. The fuel was No. 2 fuel oil. The 

material mix was conveyed to a storage silo. Air was 

introduced at the burner and passed through the dryer, 

baghouse, fan and stack to the atmosphere. 

During sampling the plant produced 1-2 grade asphalt mix. 

Sampling was coordinated with plant personnel and production 

averaged approximately 177 tons per hour. 



LOCATION OF SAMPLING POINTS 

The dimensions of the stack and the locati'on of the sampling 

points are shown in Figure 2. The stack cross section was 

\ divided into 25 equal areas, a 5 port by 5 point matrix. 

The ports were labeled A ,  B, C, D and E. Each point was 
- 

\ sampled for a period of 2.5 minutes per point which yielded 

a total test time of 62.5 minutes per run. The number of 

sampling points was determined by the distance from the last 

disturbance in the gas flow as outlined in the Code of 

Federal Regulations, Title 40, Part 60, Appendix A ,  Method "L 
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S A M P L I N G  P O R T  A N D  P O I N T  L O C A T I O N S  

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 N.C. DEHNR. Complete details are found in Appendix F 

which is a copy of the Code of Federal Regulations, Title 

40, Part 60, Appendix A ,  Methods 1 through 5, and Method 9 

(July 1, 1988 edition). 

and velocity measurements were made 

by Methods Gas composition was dete 

continuous bag samples. 

for the visual emission determinations. 

used for the particulate determination. Method 9 was used 
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APPENDIX A 

SUMMARY OF RESULTS 



Summary of Method 5 Particulate Results 

Thompson Contractors Inc. Rutherfordton N.C. Baghouse Stack 

Run Number 1 2 3 

\ Date 4/19/90 6/19/90 4/19/90 

Sample nozzle dia., in. 0.302 0.302 0.302 

TT Net time of test 62.5 62.5 62.5 

PB Barometric pressure, in. Hg. 29-58 29.58 29.58 

PM Average orifice pressure 1.930 2.149 2.304 
drop, in. H20 

Volume of dry gas sampled, 46.66 49.76 51.44 
cu. ft. at meter conditions 

TM Average gas meter temp. 74.48 82.62 82.92 
in degrees F . 

VMSTD Volume of dry gas sampled 45.771 48.106 49.721 
at standard conditionsx, SCF 

VW Total water collected in 328.6 333.0 339.3 
impingers + silica gel, ML. 

Volume of water vapor at 15.474 
standard conditions1, SCF 

' PMV Percent moisture by volume 25.266 

\ MD 
Mole fraction dry gas 0.7473 

c2 Percent C02 by volume, dry 6.47 

\:: Percent 02 by volume, dry 11.33 

Percent CO by volume, dry 0.00 

\PN2 Percent N2 by volume, dry 82.20 

MWD Molecular weight-dry stack gas 29.488 

Molecular weight-stack gas 26.586 

CP Pitot tube coefficient 0.84 

DPS Average velocity head of 0.6183 0.6459 0.6735 
stack gas, inches water 

T S Average stack temperature, F 203.28 208.36 221.68 
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PSI 

QSW 

FMF 

CAN 

CAM 

CAT 

CAW 

FNP 

R W 

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, wet, 
standard conditions, WSCFM 

Actual stack flow rate, ACFM 

Percent isokinetic 

Particulate, Mg., front 

Particulate. GR/DSCF front 

Particulate, GR/WSCF front 

Particulate, GR/ACF front 

Particulate, LB/HR front 

Net sampling points 

Process weight, tons 

"8 Degrees F. 29.92 Inches Hg. 
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Method 5 Particulate Calculations Test Number 1 

Thompson Contractors Inc. Rutherfordton N.C. Baghouse Stack 

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

VMSTD = ................................ = 
TM t 460 

Volume of Water Vapor at Standard Conditions 
VMV = 0.04709 ' VW = 

Percent Moisture in Stack Gas 
100 ' VMV 

PMV = --------------- = 
VMSTD t VMV 

Mole Fraction of Dry Gas 
100 - PMV 

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

Average Molecular Weight of Dry Stack Gas 
MUD = 0.44 * PC02 t 0.32 * PO2 t 0.28 (PN2tPCO) = 29.488 

Molecular Weight of Stack Gas 
MW = MWD ' MD t18 ' (1-MD) = 

Stack Gas Velocity at Stack Conditions 
VS = 5129.4 ' CP DPS SQRT(TS t 460)/(PS MW) = 2451.7 

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

QS = ............................ = 
TS t 460 

Stack Gas Volumetric Flow at Stack Conditions 
QS (TS t 460) 

QA = .................... = 
17.64 " PS ' MD 

Percent Isokinetic 
1039 (TS t 460) W S T D  

PER1 = ................................ = 
VS TT ' PS * MD DN " DN 
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Particulate Loading -- Probe, Cyclone, Filter 
( At Standard Conditions 1 
CAN = 0.0154 ' FMF / VMSTD = 

Particulate Loading -- Probe, Cyclone, Filter 
( At Stack Conditions i 

17.64 ' CAN PS MD 
CAT = ............................. = 

TS t 460 

Particulate Lb/Hr -- Probe, Cyclone, Filter 
( A t  Standard Conditions j 
CAW = 0.00857 ' CAN ' QS = 



APPENDIX B 

FIELD DATA SHEETS 



TRAVERSE POINT LOCAi lOH FOR ClRtULAi( DUCTS 

p lan t  - L d m ~ ~ c q  C Q * ~ ~ O T S ,  fu+ku%rd+fi, 4 1 W" T 
Date  A p r ; )  14, 149~1 

1 

Sampling l oca t ion  & ~ D G s ~ $ &  d 

Inside o'f far w a l l  t o  outside 
of nipple 2 7'' 

Inside o f  neat ball t o  outside of 
1 

~ C O  " 

nipple (nipple l e n g t h )  (?) 3.Y 11 

Stack 1.0. (X-T) 2 7'' >c q d  " 
Nearest upstream d i  sturbanct t9,75- dd 
Nearest downs:r?an d i s  turSar ,ce  9, 36 dd 

Cal cul r t e d  by 

c7 b f r r .  32*2'' 

. 1 
L 

#re4 %t . / O 0 O *  
4 x  l ~ ( S f f r ~  Port + $cnLw;rTlC Of 

t 



HETEOD 2 GAS VELOCITY AND CYCLONIC FLOW DETEBMINATION 

Plant  and ~it~rh ~ ~ 0 5 4 4  G* fra~h5 6 c . Run Date 6 4 / /  9 150 

Samplfng Location v 3ht.d~ Clock Time 0 f i  00 
U 

Run Number 1 Operator ~ m /  b L Amb. Temp., O F  4 c  
Bar. Press., i n .  Hg 2 9. fg S t a t i c  Press . ,  in. H20 - b 

Stack Press. ,  i n .  Hg J?l +~',/fl s t a t i c  press . ,  in. ~g ' o w ) Z /  

Stack Dimension, in. - Diam. o r  s i d e  1 2 7' s i d e  2 q0'' 

P i t o t  Tube (Cp) 0,8'!/ P i t o t  Tube leak Check <0.1 @ % b. 820 

Average angle (a) 

Average of (a) must be < 10 degrees to be acceptable. 
' 

- lOHAGBAPH DATA 





.7hflhcIfi0n C o h f d v t 5 :  IQv-f. 

Run No. A. - 
L o c a t h  h J W / ' *  .- 

Onte *A '+~w 
Ope~alor 'UM 
Sampetiox)Jo. 2- 
Meter Box No. '9 e-< 
F*ar No. a5 
PI& No. Z 
Pltol Tubo Cp ' ' 8q 

METHOD 5 PARTICULATE FIELD DATA 
.,-dfsm A/.c 
very fmportmt - Flll In AU Blanks 

Conk Checks: Beg. B. 15' 8' 
End 0 . 0 ~  - 

Pitot Tub:  I!&!& -6- .HIO 
9 s @ 3.7 I l,O 

Stalk Prossuro: - /.&x H,O 
start: /337 
Flnlsh: /c)G 
Obunw Agency -- 

BW. Press. 'tig 29.52% 
Meter nor OHQ) . Y - 3- 
Assumed Tm. *F g f  - 
~ r y  ~ u l b .  *F 2.8 6 
Wet Bulb. OF 

Assumed Molsturo 4C Z59b 
PslPm 0 , 9 9 9  
C Factw 0, .7d 

Amblent Tamp.. *F 6 4  
tieater Box Selling. *F 25-0 -- 
Probm Tip Oir.. In. p . -3d l- 

Probe LenQh .]C,>S )~-ek 
Proba Healet Selling gflu 

Average b p  L) .  4 b P  /,/ 
Average b H  3-09 Oti Rot 
Procesa WeiQtll 
Steam Load A 





w*. ,c=cG:I€& tc 

METHOD 3 - OBSAT AHD DRY MOLECULAR WEIGBT DETEBHIBATION 

p l a n t  LLL ~ * c .  ~ i L & d ~ a n $ i . e  ~ o c a t i o n  HIPCC 
4 / 

Sarngle Tyge  - Continuous Pump Leakfree @ 10" ? 
/ 

027gea CLeck 20 .94  5 0.1% Fuel Type d6  
I 

Orsat Leak Check @ 4 min.: P i p e t  Levels  - Leakfree ? 

B u r a t  - {(,(, a t 0 . 2  ? 

Run N o .  Sample Data / t q / 9 0  Ambient Tea?. O F  7 %  

Run Ho. Sample Da:e ~ ( 1 4  /qO Ainbient Temg. O F  7 L  

San?ling Tine ( 2 4  - h; c lock)  1 3 3  Analysis B? &dm 
1 I 2 I *vg@l * t * l  BLOC-A- .'l 

% Dr;- IbP3 n&, 

4.~71 Jh 1 2*br6B 
M'.aal l Xet I J.ct'& l Net  I A c t 2  Nez 

San91ing Time ( 2 4  - hr c lock)  1537-IYYb Analysis B Y  .-, 

CCZ I& .+  ll.4 ( 6.c 1b.d c,< 

Run No. SamplcDate V/ i4 /qo  Ambient Tang. O F  7 9  
Sampling Tine ( 2 4  - h r  c l o c k )  1 4 6 - - / U b  ~nalysis BJ Mrl 

6hr 

met* 'it ibNld;i 
3.7588 
~3.721L 

0 .000 .  

Run1 1 I 2 I 
Gas \ a S t U a I  NetI>.cv&I N e t l A c t d l  Net1 A w * l ~ % .  $ 

r 

] /.311,.s3l."( 3 . 6 ~ ~ ‘  , 117.6 ( / / .~,7.1311t.s1,18 

3rL 
.3T 

ad%. 

.&& 

.P 

28 

38 

1 I 2 I 3 
- 4 c t - d  l Net Actual t Net l Actual 1 Net 1 ye #%lacl&w la. 

rn LbNll&\ 

c3 ) 17.6 1 0 . U  

@.I  1 2 8  ( 2 ~ . 9 g #  
a 

cc2 I i 3 16.3 

0 2  IIZ9 1.6 

Cu*W 1 

21s530 

3 4 b @  
0.000" 

p b q D y o  

20.9-ko, - $4 [ T o t a l  %?.YbYY MO, 

6 . t  )6,*1 6.3 
17,q ) l l , ~ ) / z ?  

6.3)6.27 

m T 1 M ) , (  N2 

Tata *L/O 
I 

CO;! I 4% ( ~ g  
c2 ) / ~ . L ) @ . V  

/ 

7 

CW 20.9-%'.Q 
1.0(61!30 
1-1m 

= rrh 
weoa I.cm-t fa 
wow am *.-I 120 

c3 1 1 9 . ~  
N2 I E o  

Q . 0  I 2 8  aooao 126 (6.u' 

1} ,63  
0.0 CO 

- 

C-3 

12.9 
0.0 

81.8 
0.0 

01,~ 

82.~1 38 2),0 I b o  N2 I ( ~ 2 . 4  ( 02.2 

b . 0 1 ~ 8  @ , 0 1 7 , $  It).o 17.9 

5.9 

an 
$1~9 

20.9- ?".Q 
F.* - 

QCQ = 

g24 

17.8 

/7.9 

g 
)$.>ILY 
l0 .L 
1co 

5% 

18.2 
l8.L- 
ice 

0.0 

5 0  

i lsy  

0.0 

@.a 



HETBOD 5 SAMPLE BECOVEBY AND INTEGRITY SHEET - 

p l a n t  %,,,a,,r. . c ,  R e c o v e r e d  BY u(14f /fib4 
Sample  L o c a t i o n  h M~~~ %.,- R e c o v e r y  D a t e  +- /F -  yb 

0 

Run Number 3 

Sample  D a t e  4// f / fo 
Sample  Box Number A a 3 
P r o b e  Number 
F i l t e r  Number 

/AL 
3u ~r 3 6  

MOISTURE RECOVEXY 

I m p i n g e r s  C o n t .  Number /- / /' /- 3 
D e s c r i p t i o n  o f  W a t e r  ~ 1 4 ~  / We a r f,lear 
L i q u i d  L e v e l  Marked  Y Ja 
F i n a l  Volume ( w t . ) ,  m l  5 3  o - 6  S/ t 
I n i t i a l  Volume ( w t . ) ,  m l  do 8 30 0 30 b 
N e t  Volume ( w t . ) ,  m l  ( g )  3 b b  766- 

S i l i c a  Gel C o n t .  Number )- 1 - /-3 
S i l i c a  Gel % S p e n t  9 ~ %  73-X % 70 
F i n a l  W e i g h t ,  g  & Sd;2 6 d d 2 3  
I n i t i a l  W e i g h t ,  g  U 6'0.2 0 100, b 
Net  W e i g h t ,  g  A ;5 7, 0 d7, S 

T o t a l  M o i s t u r e ,  g 3 8.6 333 0 33 7,3 

PARTICULATE RECOVERY 

F i l t e r  C o n t .  Number I- f 
P a r t i c u l a t e  D e s c r i p t i o n  {dlc" 
F i l t e r  C o n t .  S e a l e d  J 

F i n a l  W e i g h t ,  mg S S 6 . 3  ,C 
F i n a l  W e i g h t  A u d i t ,  mg s 04 .7  
I n i t i a l  W e i g h t ,  mg 90%.3q .3 
I n i t i a l  W e i g h t  A u d i t ,  mg 50z.Z 
F i l t e r  C a t c h ,  mg b ,= 
P r o b e  R i n s e  C o n t .  Number I- I 
L i q u i d  L e v e l  Marked  I/ 
F i n a l  W e i g h t ,  mg ) 0 9 ,  3 4 1 . ~  ~r 
F i n a l  W e i g h t  A u d i t ,  mg I OC.  ?@( ,L  
I n i t i a l  W e i g h t ,  mg I O C .  311.b , ?  

I n i t i a l  W e i g h t  A u d i t ,  mg l 0 ' +3 /3 ,@ 
L e s s  A c e t o n e  B l a n k ,  mg -6 - 
A c e t o n e  R i n s e  C a t c h ,  mg 3-7.8 

\ T o t a l  P a r t i c u l a t e ,  mg 3 ~ ~ 0  1 '+,L 1 6 .% 

\Ace tone  B l a n k  Number 
F i n a l  W e i g h t ,  mg 
F i n a l  We igh t  A u d i t ,  mg 
I n i t i a l  W e i g h t ,  mg 
I n i t i a l  Weighc A u d i t ,  mg 

LABORATORY CUSTODY 
R e c e i v e d  By: P8W 
D a t e  R e c e i v e d :  4 /r4 190 
S t o r e d  & Locked:  4 

Remarks : &dE 
A c e t o n e  ~ e s i d u e ,  mg c'& - 
A c e t o n e  Volume, m l  I 90 
C o n c e n t r a t i o n ,  mglmg < ,a  
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APPENDIX C 

PROCESS DATA 

Run 1 

Run 2 

Run 3 

161 tons 

179 tons 

190 tons 
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APPENDIX D 

VISUAL EMISSION DATA 



VlSt8LE EMISSION 
OBSERVATION FORM STOP TIME 

EC 
30 45 

7 d4 J 
C I ~  2 1 0  o 0 O = , n l o  CJ 

0 NE (SOURCE 1.D NUMBER 
3 1 0  0 0  a 33 015-0 O 
4 ('J 0 0 0 34 010 

7 h 4 - l  % L - J T ~ ~  P 

P R O C E ~ S  EQUIPMENT 1 OPERATING MODE s 0 o "  0 35 010 0 0 

OPERATING MOO€ 
6 10 lb l0  l o  3 6 , ~ 1 l l 0 . 0  o 

101610 ~ ~ I O I S I O I O  

- -30- 3 s  

X EMISSION POINT 

RUM€ 8 STACK- 



VlSl8LE EMlSSlON 
OBSERVATION FORM 

SOURCE LAYOUT SKETCH DRAW NORTH ARROW 

& EMISSION POINT 

PUJME 8 STACK- < 



VISIBLE EMISSION 

X EMISSION POlNT 

PLUME a STACK- 

OBSERVER'S POSITION 



THOMPSON CONTRACTERS INC. VE BACHOUSE 4/19/90 R1 PGl 
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READING # OPACITY TOTAL OPACITY 6-MIN AVG 



THOMPSON CONTRACTERS INC. VE BAGHOUSE 4/19/90 R1 PG2 

READ 
56 
57 

ING # OPACITY 
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 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

TOTAL OPACITY 
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 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

6-MIN AVG 
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 
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 
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 
0.0 
0.0 
0.0 
0.0 
0.0 



THOMPSON CONTRACTERS INC. VE BAGHOUSE 4/19/90 R1 PG3 

OPACITY 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
5 
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 
0 
0 
0 
0 
0 

TOTAL OPACITY 0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 



THOMPSON CONTRACTERS INC. VE BAGHOUSE 4/19/90 R1 PG4 

OPACITY 
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 
0 
0 
0 
0 
0 
0 
0 
5 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

TOTAL OPACITY 
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 
0 
0 
0 
0 
0 
0 
0 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

AVG 
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 
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 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 



THOMPSON CONTRACTERS INC. VE BAGHOUSE 4/19/90 R1 PG5 

READING # 
224 
22s 
226 
227 
228 
229 
230 
231 
232 
233 
234 
235 
236 
237 
238 
239 
240 

OPACITY 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

TOTAL OPACITY 
5 
5 
5 
5 
5 
5 
S 
5 
5 
0 
0 
0 
0 
0 
0 
0 
0 

6-MIN AVG 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.0 
0 . 0  
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

====3==== 

0.0 



THOMPSON CONTRACTERS INC. VE BAGHOUSE 4/19/90 ~2 p ~ 1  

READING # OPACITY TOTAL OPACITY 6-MIN AVG 



THOMPSON CONTRACTERS INC. VE BAGHOUSE 4/19/90 R2 PG2 

READING # 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
9 51 
96 
97 
98 
99 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 

OPACITY 
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 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

TOTAL OPACITY 
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 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

6-MIN AVG 
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 
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 
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 
0.0 
0.0 
0.0 
0.0 
0.0 



THOMPSON CONTRACTERS INC. VE BAGHOUSE 4/19/90 R2 PG3 

READING # 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
f 47 
148 
149 
150 
1511 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 

OPACITY 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
5 
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 

TOTAL OPACITY 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
5 
5 
5 
5 
5 
5 
S 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
0 
0 
0 
0 
0 
0 
0 
0 
0 

6-MIN AVG 
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 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 



THOMPSON CONTRACTERS INC. VE BAGHOUSE 4/19/90 R2 PG4 

READING # 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
201 
202 
203 
20 4 
205 
206 
207+ 
208 
209 
210 
211 
212 
213 
214 
215 
216 
217 
218 
219 
220 
221 
222 
223 

OPACITY 
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 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

TOTAL OPACITY 
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 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

6-MIN AVG 
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 
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 
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 
0.0 
0.0 
0.0 
0.0 
0.0 



THOMPSON CONTRACTERS INC. VE BAGHOUSE 4/19/90 R2  PG5 

READING # 
224 
225 
226 
227 
228 
229 
230 
231 
232 
233 
234 
235 
236 
237 
238 
239 
240 

OPACITY 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

e 

0 
0 

TOTAL OPACITY 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 



THOMPSON CONTRACTERS INC. VE BAGHOUSE 4/19/90 R 3  PG1 

READING # OPACITY TOTAL OPACITY 6-MIN AVG 



THOMPSON CONTRACTERS INC. VE BAGHOUSE 4/19/90 R3 PG2 

READING # 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
7s 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
9 5 
96 
97 
98 
99 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 

OPACITY 
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 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

TOTAL OPACITY 
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 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

6-MIN AVG 
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 
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 
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 
0.0 
0.0 
0.0 
0.0 
0.0 



THOMPSON CONTRACTERS INC. VE BAGHOUSE 4/19/90 R 3  PG3 

READING # 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151' 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 

OPACITY 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
(3 

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 
0 
0 

TOTAL OPACITY 
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 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

- 0 
0 
0 
0 
0 

6-MIN AVG 
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 
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 
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 
0.0 
0.0 
0.0 
0.0 
0.0 



THOMPSON CONTRACTERS INC. VE BAGHOUSE 4/19/90 R3 PG4 

READING # 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 
183 
184 
185 
186 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
201 
202 
203 
204 
205 
206 
2078 
208 
209 
210 
211 
212 
213 
214 
215 
216 
217 
218 
219 
220 
221 
222 
223 

OPACITY 
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 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

TOTAL OPACITY 
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 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 



THOMPSON CONTRACTERS I N C .  VE BAGHOUSE 4/19/90 R 3  PG5 

READING # 
224 
225 
226 
227 
228 
229 
230 
231 
232 
233 
234 
235 
236 
237 
238 
239 
240 

OPACITY 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

TOTAL OPACITY 0 

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



laboratories, lnc. 

APPENDIX E 

TEST PARTICIPANTS 

Richard B. McCain, I11 Air Sampling Manager 
PACE, Inc. 

W. Quentin Best 

Dirk Lovelace 

Visual Emission Evaluator 
PACE, Inc. 

Air Technician 
PACE, Inc. 



laboratories, Im. 

APPENDIX F 

SAMPLING AND ANALYTICAL PROCEDURES 



P O 4 @  laboratories, inc. 

APPENDIX G 

CALIBRATION DATA 



CALIBRATION INFORMATION 

NOZZLES 
Each new set of nozzles  purchased by Pace a r e  f i r s t  machined and 
c a l i b r a t e d  before  being put i n t o  f i e l d  use .  The rea f t e r ,  whenever it 
becomes apparent t h a t  a nozzle  has been damaged, it is again machined 
and r e c a l i b r a t e d .  A set of t h r ee  is matched t o  wi th in  0.002 inches 
(Difference between high and low r ead ings ) .  Nozzles a r e  checked p r i o r  
t o  each source test. 

PITOT TUBES 
A l l  p i t o t  tubes  used by Pace whether s e p a r a t e  or  a t tached  t o  a sampling 
probe were made by Pace personnel .  P r i o r  t o  being put  i n t o  f i e l d  u se ,  
they a r e  c a l i b r a t e d .  I n  genera l ,  i t  a type  "S" p i t o t  tube is 
cons t ruc ted  proper ly .  and not  posi t ioned t o o  c l o s e l y  t o  t h e  probe nozzle 
o r  any o the r  o b s t r u c t i o n ,  it w i l l  have a Cp of 0 .83 - 0.87. A s  long a s  
t h e  p i t o t  t ube  is no t  damaged i t s  c a l i b r a t i o n  should not change. A l l  
Pace p i t o t  tubes  a r e  made t o  have a Cp of 0 .84.  I f  a p i t o t  t ube  does 
no t  i n i t i a l l y  have a Cp of 0 .84 ,  it is a l t e r e d  u n t i l  a reading of 0.84 
is obtained.  P i t o t  tubes  a r e  checked before  each source test and 
r ece ive  a complete c a l i b r a t i o n  once a year .  

DRY GAS METER AND ORIFICE METER 
Complete meter box c a l i b r a t i o n s  a r e  performed annual ly .  One poin t  
c a l i b r a t i o n s  a t  t h e  average o r i f i c e  meter and maximum vacuum readings 
encountered dur ing  t h e  compliance test a r e  performed a f t e r  each source 
test. I f  t h e  d ry  gas  meter 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 then t h e  d ry  gas  meter is r epa i r ed  and given an annual 
c a l i b r a t i o n .  

THERMOHETERS. FIRITES. ORSAT AND ORSAT BAGS 
Each new thermometer, pyrometer and thermocouple purchased o r  
manufactured by Pace 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 .  After each source  test each temperature sens ing  device  used 
on t h e  test r ece ives  a one po in t  c a l i b r a t i o n  check according t o  U.S. EPA 
gu ide l ines .  

F y r i t e s ,  o r s a t  and o r s a t  bags a r e  checked before and a f t e r  each source  
t e s t .  I f  they do n o t  func t ion  according t o  U.S. EPA protocol  t h a t  p iece  
of equipment is e i t h e r  r epa i r ed  o r  rep laced .  

LABORATORY EQUIPMENT 
Pace has a w r i t t e n  q u a l i t y  assurance document t h a t  covers  c a l i b r a t i o n  
and maintenance of l abo ra to ry  equipment. This inc ludes  c a l i b r a t i o n  of 
t h e  a n a l y t i c a l  balance a g a i n s t  Class  S weights,  and s e r v i c e  c o n t r a c t s  t o  
maintain t r a c e a b i l i t y  t o  N.B.S. Cal ib ra t i on  of thermometers, 
barometers,  stopwatches and wet test meters a r e  t r a c e a b l e  t o  N.B.S. A 
copy of our q u a l i t y  assurance document may be obtained by w r i t t e n  
r eques t .  



plant f i c w f i  Cdnzcfen , / f & v ~ r ~ ~ - ~ , ,  J.C. 
Meter box 'number 19 lc 

Gas Meter 
Fetest meter calibration factor, Y = (*OD (within f 2%) 
Postest meter calibration factor, Y = o (within f 5% of pretest) 
Recalibration required? Circle one: y e s  If yes new Y = - 
Lower cal. factor, Y = - for calculations (pretest or postest) 

Gas Meter Thermometers $ a pretest temperature correction used? Circle one: yes or@If yes 
temperature correction (within f 5.4OF over range) 

Postest comparison with mercury-in-glass thermometer? (within f10.8OF at 
ambient temperature) Recalibration required? Circle one: yes o@ 

ecalibration temperature correction? - (within k5.4OF over range 
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 or@ If yes 

temperature correction - OF (within f1.5X in OR over r 
Average stack temperature of compliance test, O R  

Temperature of ref. thermometer for recalibration I1 6 60 12 6150 'R 
(within f 10X of the average stack temperature) 

Temperature of stack thermometer for recalibration #I 6<2 #2 657 OR . between ref. and stack thermometer temps. #1 8. 82 3 OR 
the ref. and stack values agree within f 1.5%? Circle one yes or no 
If yes, no correction is necessary for calculations u- 
If no, calculations must be done twice-once with the recorded values 
and once with the average stack temperature corrected to correspond 
to the reference temperature differential; both f i d  result values 
must be reported since there is no way to determine which is correct 

Barometer 
Was the pretest reading correct? Circle onc:@r no 
Postest comparison? Hg (M.1 in. Hg) Recalibration required? 

Circle one: yes, no correction necessary for 
calculations when the field 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 Postcst 

Hg in glass 29.6 7L 29.2&$ 
Field sq.66 a?.>< 
Difference O * O I Z ,  ' T f l  

Nozzle 
Was the nozzle calibrated to the nearest .M)1 in.? Circle one:(@or no 
Nozzle#l:p,3ct 9 . 3 0 ~  0,303 0.303 Q , 3 0 t  :Aver8geQe302 
Nozzle f2: p,30 3 6.302 8,363 6 .  302. d . 3 0 )  : Average 0,302 
Nozzle 83: o, 3u2- 0.302 o, 302  0.301 0 ,  3 0 2  : Average 0 , 3 o t  

Impinner Therxnneter 
Was a pretest temperature correction used? Circle one: yes or a I f  yes 
temperature correction - (within f5.4OF over range) 
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client -iThaafisdn CnfnoArs Date o t l * / f n  + ' / z 0 / 4 0  
I 

Location f l h ~ r & d f i ,  p/J# Ref. Thermometer #< 

Thermometer 

D G M # / 9 b <  

DGM # j3qv 
DGM # , 

DGM # I 
Impinger #l ( 

Retest 
Temp., O F  

70 / 70 
T 

- 

Temp., O F  

71/71 
70/7/ - 

P o a t w t  
Ref. Temp., O F  

70 
- 
- 

Ref. Temp., O F  

71 
7 /  

-- 
- 

7 / 

7 

70 

- 
71 

, 

- 

70 
70 

7 0  

7 I 
7 0  

70 

lo 
70 
70 
70 
- - 
- 

6 9  
70 

I Impinger #2 1 

Impinger #3 I 
Impinger ' t 4  i 
Impinger #5 ! 
bJB # Z- 1 
DB #L 

7~ 

70  I 
7 0  I 
7 0  I 
70 1 
7 0  

70 
7 0  

7 0  1, 
/ 

rC 

.-c. 

70 

4 

d 

I 

72- 
7, 
7, 
71 
71 
72. 

Probe #2 

- 

I 

70 
70 

70 
70 - 
CC - 

7/  

7 1 
7 /  
71 

/ 
71 

- 
4 

7 0  

7 0  
70 

70 - 

70 I - ! 
I 

! 
1 

4 

7/ 
7 /  
7 /  

- - 
7/ 
7 /  
71 
71 
7/ 
71 
C 

BOX #I 71 
Box #2 1 
BOX #3 1 
Box #4 I 
Box #5 I 
Box #6 

WB Omega 873 

DB Omega 873 

WB Omega # I  

DB Omega #I 
Probe $' #I 

Probe L/' #2 

P r o b e  -' #1 

71 
70 - 
- - 
7 )  
71 

71 
71 

7'1 
70 
- 



I+=* rcccmi€5, K1 

RAC STAKSAMPLR CALIBRATION SHEET 
Meter Box Serial Number: 1965 Barometric Pressure (Pb): 29.040 

Leak Check @ 5.0 in. k O :  OK Date: 12-26-89 Calibrated by: JAB 
Punp: OK b p  Oil: OK Clean Quick Connects: OK 
Manometers: OK Dry Test Meter: OK Thernoneters: OK 
Lights: OK Electrical Check: OK Variac: OK 
Vacuum Gauge: OK Leak Check @ 27" Hg.: (0.001 CFM 

Han. Orifice CF, CFd T, I t  OTd Td liYI. Time t 
0.5 5 5.35 65.2 104.5 90.0 97.25 12.80 
1 .O 5 5.38 65.2 110.0 92.0 101.00 9.28 
1 .S 10 10.79 65.2 116.0 96.0 106.00 15.24 
2.0 10 10.80 65.5 118.0 96.5 107.25 13.35 
3.0 10 10.76 65.5 121.0 99.0 110.00 11.10 
4.0 10 10.77 65.6 122.5 100.5 111.50 9.68 

Calculate Y and .=% as follows: 

Tolennces: Y = 0.90 - 1.(10 - 1.10 Y t/- 0.02 4. = 1.6 - 1.91 - 2.1 ..Itt tl- 0.15 in. 

wmeter Delta 0 0.5 in. HA 

m t e r  Delta H 1.0 in. tIzO 

lameter Delta H 1.5 in. QI 

m t e r  Oelta 0 2.0 in. MI 

m t e r  Oclta H 3.0 in. B20 

Manome* Delta 0 4.0 in. ELQ 



NOZZLE CALIBRATION Date: 07-24-89 
Set Number 1 By: JAB 

Nozzle D , ,  i n .  D r ,  i n .  Da, i n .  D l ,  i n .  Da. i n -  0, in. D-v-- 
I.D. - - --- 
.187-1 0.186 0.187 0.188 0.188 0.187 0.002 0.187 
.187-2 0.190 0.189 0 .I89 0 .I89 0.190 0.001 0.189 
,187-3 0.185 0 .I85 0.186 0.186 0.186 0.001 0.186 

.203-1 0.207 0.208 0 .207 0.207 0.208 0.001 0.207 

Set Number 2 

Nozzle D, ,  in. h, i n .  DJ,  in .  D 4 ,  i n .  Do, in. D ,  i n .  D - a .  
I . D .  - . - - - -  

Where : 
D,.....,., = nozzle  diameter measured on a different diameter, i n .  

Tolerance = measure u i th in  0.001 in .  
D = maximum difference i n  any two measurments, i n .  

Tolerance a 0.004 i n .  
Dm,,, = average of  D I ,  Dn,  Da, D l ,  and Dm. 



TYPE S PIMT TUBE INSPECTION DATA FORM 

Date: 07-24-89 
Calibrator: WQB 

Specifications: 
1.) Pitot tube assab ly  mst be level- 
2.) If pitot tube is damaged wplain under couents section. 
3.) z = A sin T (c0.125) and w = A sin 8 (<0.03125) 
4.) a c10' and B <5* 

I . D .  aIa a2* B1* B2* 7' 8' A. in. 

36"- 1 1.0 1.5 1.0 1.5 2.0 0.5 0.730 
36"- 2 2.0 2.0 2.0 1.5 0.0 0.5 1.152 
40"- 1 1.0 0.0 1.0 0.0 0.5 0.5 1.112 
54"- 1 1.0 0.5 0.5 1.0 1.0 1.5 0.960 
66"- 1 1.0 0.0 3.0 2.0 0.5 1.5 1.042 
96"- 1 0.0 2.0 2.0 1.5 2.0 1.5 0.902 
3' - 1 0.0 0.0 0.0 0.0 0.0 1.0 1.057 
3' - 2 0.5 0.5 0.0 0.5 0.5 0.0 1.044 
3' - 3 0.5 0.5 1.0 0.5 0.5 1.0 1.044 
4' - 1 0.5 0.5 0.5 2.0 0.5 1.0 0.950 
4' - 2 0.0 0.5 0.0 1.5 1.0 0.5 0.889 
4' - 3 3.5 2.5 1.0 1.5 0.5 1.5 0.875 
4' - 4 0.5 3.5 2.5 1.5 0.5 1.0 0.837 
4' - 5 0.5 1.0 1.5 0.0 0.0 1.5 0.861 
4' - 6 0.5 0.0 0.5 0.5 1.0 1.5 0.947 
5' - 1 1.0 1.0 1.0 2.0 2.0 0.5 1.044 
5' - 2 0.5 1.0 1.0 1.5 0.5 0.5 1.046 
5' - 3 0.5 1.0 0.5 0.5 0.5 1.5 1.045 
5' - 4 3.0 0.5 0.0 0.5 2.5 1.0 1.027 
6' - 1 0.0 1.0 0.0 0.5 1.0 1.0 0.993 
6' - 2 0.5 0.0 0.0 0.5 2.0 1.0 1.008 
6' - 3 0.5 0.5 1.5 0.5 1.0 1.5 1.004 
6' - 4 1.0 0.5 1.0 0.0 2.0 1.0 1.000 
8' - 1 1.0 0.0 1.5 2.0 3.0 0.5 0.841 
8' - 2 1.0 0.0 2.5 3.0 2.0 2.0 0.871 
'8' - 3 1.0 0.0 4.0 1.0 0.0 1.5 0.905 
8' - 4 2.0 2.0 0.0 0.0 0.0 0.0 1.007 
8' - S 0.0 2.0 0.0 0.0 2.0 1.0 0.965 
8' - 6 0.5 2.0 0.5 2.0 1.0 0.0 0.917 
8'9" 1.0 2.0 1.5 1.5 1.0 2.0 0.895 
9'7"-1 0.0 1.0 0.0 1.0 0.0 0.5 0.905 
9'7"-2 0.0 1.0 3.0 2.0 3.0 1.5 0.951 
12'6" 1.5 1.5 2.5 2.5 0.0 0.5 0.809 

z, in .  
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 
0.036 
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 

w ,  in. PA, in. 
0.00640 0.365 
0.01005 0.576 
0.00970 0.556 
0.02513 0.480 
0.02728 0 . W  
0.02361 0.451 
0.01845 0.528 
0.00000 0.522 
0.01822 0.522 
0.01658 0.475 
0.00776 0.444 
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 0.505 
0.01684 0 . a  
0.00000 0.458 
0.03124 0.447 
0.00790 0.452 
0.02489 0.475 
0.00705 0.404 

Comments : Only unor filing and cleaning requird.  

Pitot tubes requiring further calibration: None. 



Standard Titot Tube Calibration 

Serial # 160 - 18 - 1 

0.253" 
Diameter 

I 
0.315" Diameter Static / 

Pressure Impact (Total) 
4.953" Pressure 

0.12~"iseter 
Inlaac t Hole 

2.7.1 Hemispherical T i p  

2.7.2 8.53 Diazeters 

2.7.3 15.76 Diameters 

2.7.4 0.034" 

2.7.5 90' curved berG 



METZB EOX 
T'I??*'.FE?ATURS SENSOR CALIBRATION DATA FORM 

DATf: 0 7 / 2 5 / 8 9  WCEEISIC P-RE : 2 9 . 1 1 9  
AMEIZNT TEPt,L4'7dB, F : 72 ET:CUCZ T m E T Z 3  3 22 & $5 
CALISRATOR: KGB ------------------------------------------------------------------- 

RE?EXNC% 2"K%CCOUPU 
~ q z m v a  rm-  WT~TIO-  ~ F E Z ! A N R E  

POIXP # SCURCX TEMPF,SATURE, F TDJLUTURE, F DIf B Z W C S ,  X ---------------------------------------------------------------------- 

ica bath 
wter bath 
oil bat3 
oil baa 
ice bad 
ua= baa 
oil bath 
oil bath 
ice bath 
mars batti 
o i l  bath 
oil baa 
ice batb 
wata bath 
oil bath 
oil bath 
ica bath 
w t a  bath 
o i l  bath 
oil bati 
ice bath 
uatc. bath 
oil baa 
o i l  baa 
ice bati 
uatm bath 
o i l  baa 
o i l  bath 
ice bath 
Uam baa 
o i l  bath 
o i l  bath 

................................................................. 
TEMPEUIWRE (RE? TmP, F + 460 1 - (TEST T=P, F + 460) 
DIFFF,aSYCE = ------------------------------------------ X 100.  < S  1 .5% 

REF T a p ,  F + 160  



PROBE THERMOCOUPLE 
TEMPE~ATURE SENSOR CALIBRATION DATA FORM 

TOLSRANCE: +/- 5.6 F 

DATE : 07/25/69 BAROMETRIC PRESSURE: 29.619 
AMBIENT TEMPESATURE, F : 72 REFERENCE THERYOMETER # #22 & #S 
CALIBRATOR : WOE ...................................................................... 

REFERENCE THEWCOUPLE 
REFERENCE THERMOMETER POTENTIOMETER TEMPERATURE 
POINT # SOURCE TEMPERATURE, F TEMPERATURE, F DIFFERENCE, 'I. _-------------------------------------------------------------..------ 
Probe - # 
4'-1 A. o i l  bath 92 92 0.00 

8. oil. bath 242 242 0.00 
C. o i l  bath 3a3. 385 -.24 

4'-2 A. 011 bath 92 92 0.00 
8, o i l  bach 242 243 -.14 
C. o i l  bath 384 385 -.I2 

5'-1 A. o i l  bath 95 93 0.36 
0. o i l  bath 242 243 -.I4 
C. o i l  bath 392 395 -.35 

5'-2 A. osl bath 97 % 0.18 
8. o i l  bath 242 242 0.00 
C. o i l  bath 384 385 -.I2 

6'-1 A. o i l  bath 98 97 0.18 
8. o i l  bath 242 243 -.I4 
C. o i l  bath 391 392 -.12 

6'-2 A. o i l  bath 98 % 0.36 
B. o i l  bath W 216 -.a 
C. o i l  baa 385 386 -.U 

8'-1 A. oil bath 100 98 0.36 
B. o i l  bath 246 248 -.a 
C. o i l  bath 385 385 0.00 

8'02 A. oil bath 100 99 0.18 
0. o i l  bath 266 246 0.00 
C. o i l  bath 385 385 0.00 

8'-3 A. oil bath 100 98 0.36 
0. o i l  bath Zbb 248 -.28 
C. o i l  bath 385 385 0.00 

8' 9" A. o i l  bath 102 101 0.18 
0. o i l  bath 217 249 -.28 
C. o i l  bath 386 386 0.M 

a 9' r A. oil bath 102 101 0.18 
I * .  8. oii bath 248 249 -.M 

C. o i l  bath 391 392 -.U 
12' 6" A. o i l  bath 103 102 0.18 

0. o i l  bath 249 249 0.W 
C. o i i  bath 392 393 -3 

----------------------------------------------------------------- 
TEMPERATURE iREF TEMP, F + 160) - (TEST TEMP, F + 160) 
DIFFEaENCE t -------------------------------------------- X 100 ( a  1.5% 

REF TEMP, F + 463 



SM?P1IZ BOX 
TEMFZ-UTURE S'rNSSR CALIERATION DATA FOm 

TCLEUNC5: +/- S .& F 

OAT; : 07 /25 /G9  
Ak!IZNi m!FfX4iURE, F : 72 
CALIMATOR: WGE 

o i l  baa 
o i l  bath 
o i l  bath 
o i l  bat9 
o i l  bat3 
o i l  bath 
o i l  batit 
o i l  bath 
o i l  bath 
o i l  baa 
o i l  bath 
o i l  baa 
o i l  bad 
o i l  baa 
o i l  bath 
a i l  bath 
o i l  bath 
o i l  bath 
o i l  bath 
o i i  bath 
o i l  bath 
o i l  bath 
o i l  bath 
ail bath 
o i l  bath 
oil bath 
o i l  bath 
o i l  !a# 
o i l  bath 
o i l  bats 
o i l  bath 
o i l  bath 
o i l  hth 
o i l  bath 
o i l  bath 
o i l  bath 
o i l  bath 
o i l  bath 
o i l  baa 
o i l  battt 

J 

................................................................. 
TmPzRATURE (REF TEMP, F + 1 6 0 )  - (TEST TD.P, F + 6 0 )  
D I F F E F . ~ C E  = ----------------------------------------- X 1 0 0  < =  1.57. 

REF TEMP, F + 160 



IY! INGn 
TD.P4?.ATUPZ SWEOR CXLISRATI CN DATA FORM 

DATZ: 07/25/89 BARCEf :SIC PEZESSiJE : 29.619 
AMBIENT TD.PE?-4TJRZ, F : 72 =333CZ THEEMMET;? $ 22 & $5 
CALIBRATOR: w a  -----------------_---------------------------------------------------- 

R5?"mliC3 I E Z ! ! C C O U P ~  
R E F Z X I C E  THE2MOMEiER M m I O m  ~ ~ i U R E  
POINT 3 SCURCE r n . P F R A I U E ,  F TDlFXZiATlJRE, F DI?FERNCZ,  :! -----_------_--_-_------------------------------------------------- 

ice bath 
uat? bath 
w a r  bath 
ua- bat9 
icz bath 
!a= baa 
u a t r  bat3 
!a- bath 
ic2 bath 
u a t r  baa 
vat? bath 
yak-  baa 
ica bath 
u a t z  bath 
uat? bat9 
yaw bad 
ica bat3 . 
!ae bat9 
Hat= bat3 - 
mtrr bath 

---- ------------ _ --------------------- ------------------------- 
TEMPERATURE ( IEF T W ,  F + 460) - (TEST TZI, F + 460 
DIFnmCE = ---------- --------------------------------- x 100 < =  1.5: 

REP TEMP, F + 460 



WET - 0UL9 & DRY - BULS: OMEGA T P !  
TEMP93ATURS SENSOR CALIBRATION DATA FORM 

DATE: 07/25/89 BARCYXY3IC P W S U U  : 29.419 
AMBIZXT TEI??Z?.ATUE, F : 72 m Z ; 3 C X  TAEWm?. nY 22 & $5 
CALIERATOR : WGB -------------------..-----------.--------------------------------- 

RE?s!CE THE~%CCOUPTLZ 
R E E ? i C %  TrlEW.CMETER P!3TE,XiIOMEfElt TIMFSUTURE 
MINT sY SOURCE TE?!PF,~ATURE, F TEl?PF,"dTURE, F DI FFI=CE, Z 

IhEg lap Hfi-2 tl 
Dbl A. 

0. 
C. 
D. 
E. 

M1 A. 
8. 
C. 
D. 
E. 

va t3  bath 
oil bath 
oil bat3 
oil bath 
oil baa 
Yaw bath 
oil hat3 
oil bat3 
oil bath 
oil b a ~  

CmgTqtHlb2t2 
DM A. uate bat9 

0. oil bath 
C. oil bad 
0. oil bath 
1. oil bath 

Rb2 A. mrer bath 
'0 .  oil bat3 
C. oil bath 
D. oil bath 
E. oil bat9 

Qle3 lesq 873-1 
Dbl A. 

8. 
C. 
D. 
8. 

ubl A. 
8. 
c. 
D. 
1. 

uater bath 
oil baa 
oil batb 
oil bath 
oil bath 
n a b  bath 
oil tnth 
oil bath 
oil bath 
oil bath 

T a p  8 7 3 4  High T a p  
A. oil bath 
8. r. furnac~ 
C. a. furnace 
D. r. fmace 
E. 1. furnace 

----------------------------.--------.----.--.--------.------ 
T E H P E U ~  (REF TZMP, F + 160) - (TEST TEMP, F + GO) 
D I F F E m C E  r -------------------------------------------- X 100 < =  1.5% 

REF TEMP, F + 460 



O A X :  07/25/3C BARCHEYBIC PSES3-n : 29.419 
AMBIDIT TP.PZ2UiidRE, F : 72 RmEUCB TrIEBmlMEiS?. # 22 & $5 
CALIBRATOR: WCE 
-------------------------------------------------------. 

RZZIrnC%  COUP'^ 
R3z"smCFI THEa.@P!m ~ ~ 1 0 ~  m2suTURE 

FOINT # SCURCH TEl"S43AIURE, F IE;E(.PEMTURE, F DIFf Lac%, I -------_----_---_------------------------------------- 

rote bazh 
o i i  baa 
o i l  baa 
o i l  baa 
o i l  baa 
W a c 3  bath 
o i l  bath 
o i l  bat3 
o i l  bath 
o i l  bad 
uxa bath 
o i l  bath 
o i l  baa 
o i l  bat21 
o i l  baa 
uam bath 
o i l  bath 
o i l  bath 
o i l  b a ~  
o i l  bat!l 
uam bat& 
oil bab 
o i l  bath 
o i l  bath 
o i l  bath 
water bath 
o i l  baa 
o i l  bath 
oil bath 
oil bath 

-----------_______---------------------------------------------- 
TE?IPERATURE (REF TEMP, F + 160) - (TEST TEMP, F + 460) 
DITFERENCE = ----------------------------------------- X 100 <= 1.5% 

RE? TLYP, F + 160 



&. Paul R. J * n k i ~ ,  S r .  
Vice-FYesideat 
Environmental Testing Inc. 
1700 University C o ~ a r r a z x h l  Place 
Chatlotta, North Catolina 28223 

mar Mr. Jenkins: 

Further fo Out teleghona conversation on Jan- Ur 1979 Ib8- Wg.1 Grad. 
900AP is tested with a Q128 WP Penetrometer nunifaeturd by tha A h  T . c h n a m  
Association to measure DOP. This i a  a more sophisticated d t  thm that 
listed fn the Federal Register, P a r t  11, mursday, August 18, 1977r Eaviron- 
mental Protection' Agency, Standards of Performance for W e u  S t a r f o n ~  Sources- 

Grade 900AF w i l l  meet the EPA WP requirements of 0 .055  puc.nt w t r a t i o n  
on a 0.3 micron dioctyl  phthalata smoke particles as listed on 41778 
of th. Pedaral Register, Vot .  42, m. 160, Thursday, &gust 18, 1977 undu: 3- 
Reagent, 3.1.1 P i l t u s .  

I hop. this w i l l  satisfy your inquiry. If w c a  k of m y  furth.r 
pleas8 contact w at your cenvenienca. 

,+dotin - 2 a c h ~ i u  
Vico Prasidurt 
Business Hanagat, Oapu o i d 8 i 0 t b r  Is. A. 



GCA CORPORATlON 
Plscidon Scientific Group 
3737 Wssl Cortland Street 
chcago. IIimiS 60647 
T m  312-227-2660 
T w  254028 

February 2, 1984 

ES1vimnmental Testing 
1700 University -cia1 Place 
Charlotte, N.C. 28213 

Atm:  Mr. Paul Jenkins 

Sub j : Certification Wet Test Meter 

In lieu of any printod certification from our cnapany, we o f f a  as follorai 
our s t a t e n s t  on the ref- subject. 

"Pe Wet Test Meter catalog n- 63123, has been 
tested at our plant facilities using a Wter Prover 
Eatle NBS registration No. 4897. The Meter  
found to perfom to our a d  rpedficati- 
of plus or minus l/2% error in flow rate and am- 
forms to specificatiom of PSlM D-1071. " 



Science Products 
Corning Oiow Works 
Comng. New York 14831 USA 
Td: 607-974-9000 

November 18, 1986 

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

Dear Mr. Jenkins: 

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

Very truly yours, 

-M~fi4du 
Allen R. Fuller  
Product Enqineerinq Supervisor 



Weight Traceability 
Certificate 

The balances lsted below have been serviced by our representcltke On 

This is to certify that the teat weights used are traceable to the Natlonal 
Bureau of Standards. 

Anarytlcal Precbbn 

ME'llLER identl?icatlon number of test weigMs used: 39%' 
MEllLER calbratlon dote of test weights used: c ( / / C / / ~  
Natlonal Bureau of Standards test number: 73,7/u67r'-flcf Y 7 

Model and serial number of balances serulced. 

Metiler Instrument Corporation . BOX 7l . Hlgmtown, NJ a 2 0  . (609) 448-3000 Tdrx MCO 7607370 



December 11, 1986 

Mr. Paul R. Jenkins 
Environmental Testing , Inc . 
1700 University Cannercia1 Place 
Charlotte, f b r th  Carolina 28213 

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

Dear Hr . Jenkins, 

Volumetric standards, u t i l i zed  by Kimble for  cal ibrat ion of class A and B 
laboratory glassware, a r e  designed to  meet applicable calibration reqUireIE!ntS 
of AS?M Standard E 542. 

Accuracy of balances, weights and themmetors  anployed for calibration of 
volumetric standards is traceable t o  National Bureau of Standards. 

Sincerely, &.' /- 
Leu b r a n  

Standards Dept . 

lake t b l l i c k  
quali ty Control 

cc: Mr. N. DeBello - M.O. 
Mr. E. Trasoras - Q.A. 



WALTER H. KESSLER COMPANY, INC. 

T".RYO"LT'.. "*O.OYm.s 

ON#-8 IXTY HICKS S T R S E T  WSST8URY,  L O N a  ISLANO, N t W  Y O R K  sl6 I D O t W 0 0 0  4-4064 

MANUFACTURERS CERTIFICATE OF CALIBRATION 
This is to certify that the instrument listed below has been tested in our temperature calibration labontoy 

in accordance with the latest procedures in the finest constant temperature equipment available. agairut 
National Bureau of Standards certified master standards. 

h i t i e d  foc. Fisher  Scientific Company 

Description: 
Thermometer #15-0410 -1/201°C i n  0.2O Div Tota l  I m e r s i o n  

Instrument krial NO. 8 1 1  007 Date Cert i f id January 30, 1 9 8 1  

I 20. OOC 

Reading of This Instrument 

+o. 02C 

20. OOC 

Reading of N.B.S. S t r n d d  
( True Temperatum 1 

0.OOC 

60. OOC 

I 79.98C I 80. OOC I 

160. OOC 

180.  OOC 

100.  OOC 

120.  OOC 

140  OOC 

L I I * 

The tabulated readings apply provided the ice-point reading taken after ex~orurr for not lctr th- 3 
days to a temperature of aboat 25. C (77. Fl is + 0 . 0  2~ . If the ict-poiat d i n g  is found to be 
higher (or lower) than stated. all other readings will be higher (or lower) by the same m0Unt. 

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

NBS Standard M44165,78~-227,~444flr78A-220,78A-601/602 
- - 

NBS T e s t  No 176240,219883f1762'40r219883,219606 

WALTER H. KZSSm COMPANY. IN= 

A Lad 



DATE: 12-16-85 
8 

CERTIFICATE OF CALIBRATION 

CUSTOMER: ENVIPOE.!EIEWTAL TESTING INC Customer purchase Order: 2 8 6 1 1 0  . 

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

CHARLOTTE GC 2 8 2 1 3  MODEL: HH-2 

SERIAL NO: 14403 1 
OMEGA ENGINEERING c e r t i f i e s  <hat ' t h e  above i ns t r umen ta t i on  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  pub l i shed  spec i f i ca -  
t i o n s .  Th is  c a l i b r a t i o n  and t e s t i n g  was performed using 
i n s t r umen ta t i on  and s tandards t h a t  a re  t r a c e a b l e  t o  t h e  U.S. 
N a t i o n a l  Bureau o f  Standards. 

Reference: NATIONAL BUREAU OF STANDARDS TEST NO(S): 36320  

. ! . ' 

A 

s t r u a e n t a t i o n  .. 

a OMEGA ENGINEERING. INC 

fP OMEGA PRESS a OMEGA ~ ~ R N A T I O ~ U L  

1 



TECHNICAL DATA ON 

SELECTED AS THE EPA STANDARD 
EPM 2000 is the new Whatman filter which has 
been specifically developed for use in high 
volume air samplers, and has been 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 high 
volume sampling. 

1 Specifically developed for use with high 
volume air samplers. 

;'chosen by the €PA for their National Air 
Suweillence Network (Contract No. 
68-02-3709). 

3 Manufactured from 1 OOOh borosilicate glass 
microfibres under strictly controlled 
conditions. 

I Retention efficiency 99.999% for NaCl 
particles, mass median 0.6 microns. 

I Heat-treated after manufacture to remove 
organic traces. 

I No binder used in manufacture for 
maximum purity. 

; Each sheet individually numbered for rapid 
identification and recording. 

EPM 2000 -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 for both 
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. 

AVAILABILITY 

Two sizes are available as standard 
8" x 10" sheets (packs of 100) Cat No. 1882 886 
4.7 cm circles (packs of 100) Cat. NO. 1882 047 

01 la1 lCATlON NO 888 EPM A 




