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INTRODUCTION 

Source sampling was performed for Blythe Industries, Inc. 

Gastonia, North Carolina. The purpose of the sampling was 

to determine compliance with the permit limitations of 0.04 

grains per dry standard cubic foot as required by the State 

of North Carolina. Three sampling runs were made on October 

30, 1989 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 

Natural Resources and Community Development (DNRCD) 

recommendations. Mr. Mike Landis, N.C. DNRCD, was present 

to observe the test. 

The following sections of the report treat 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 1 presents the summary of results from the particulate 

sampling. The mean particulate concentration was 0.0222 

grains per dry standard cubic foot and the mean particulate 

emission rate was 3.669 pounds per hour. The average 

process weight was approximately 240 tons per hour. 

There were visual emissions observed during the sampling 

runs, however, all visual emissions noted were recorded as 

less than 20%. The field data sheets and summary sheets 

detailing the opacity readings can be found in Appendix B. 

Based on the results of the particulate sampling and the 

visual emission observations the Blythe Industries, Inc., 

Gastonia, North Carolina asphalt plant was in compliance 

with the regulations of the State of North Carolina which 

allowed for an emission rate of 0.04 grains per dry standard 

cubic foot. 



TABLE 1 

SlJHbiARY OF RESULTS, PARTICULATE SAMPLING 

Run Number 1 2 3 

Date 10/30/89 10/30/89 10/30/89 

X Isokinetic 

Volume of Gas Sampled, 45.142 47.051 45.825 
SCF * Dry 

Stack Gas Flow Rate, 18820.6 19635.3 19352.4 
SCFM Dry 

Stack Gas Flow Rate, 37402.8 38792.5 38171.9 
ACFM 

Particulate: 

Catch, mgrams 70.13 63.17 65.82 

Concentration, grains/ 0.0239 0.0207 0.0221 

SCF * Dry 

Emission Rate, lbs/hr 3.859 3.479 3.669 

*6a0~, 29.92 in. Hg 
xXNozzle, probe, filter 



PROCESS DESCRIPTION AND OPERATION 

The Blythe Industries, Inc. asphalt plant in Gastonia, North 

Carolina is a Aztec continuous drum type plant. It produces 

hot mix asphalt made from asphalt cement, sand, granite 

screenings and granite aggregates. The materials are dried 

in a rotary dryer fired with 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. The plant was rated at 250 tons 

per hour. 



LOCATION OF SAMPLING POINTS 

The dimensions of the stack and the location of the sampling 

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

divided into 24 equal areas. The ports were labeled A, B 

and C. Each point was sampled for a period of 2.5 minutes 

per point which yielded a total test time of 60 minutes per 

run. The number of sampling points was determined by the 

distance from the last disturbance in the gas flow as 

outlined in Method 1, Federal Register, Volume 48, No. 191, 

30 September 1983. 
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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. DNRCD. Complete details are found in Appendix E 

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 (Methods I - 51, and 40 CFR 

Chapter 1, Part 60, Appendix A, dated 01 July 1986 (Method 

9). 

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 5 was 

used for the particulate determination. Method 9 was used 

for the visual emission determinations. 
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Appendix A 

Summary of Method 5 Particulate Results 

Blythe Industries Inc. Gastonia NC Baghouse Stack 

Run Number 1 2 3 

Date 10/30/89 10/30/89 10/30/89 

DN Sample nozzle dia., in. 0.250~ 0.252' 0. 250J 

TT Net time of test 60J 60J 60' 

PB Barometric pressure, in. Hg. 29.34J 29.341 29.34.' 

PM Average orifice pressure 2.1901 2.3811 2.289 
drop, in. H20 

VM Volume of dry gas sampled, 48.06.1 50.79' 49.95' 
cu. ft. at meter conditions 

TM Average gas meter temp. 94.04d 102.02/ 107.38 
in degrees F. 

VMSTD volume of dry gas sampled 45.142 47.051 45.825 
at standard conditions*, SCF 

VW Total water collected in 355.5 J 364. OJ 354.0j 
impingers + silica gel, ML. 

VMV Volume of water vapor at 16.740 17.141 16.670 
standard conditions*, SCF 

PMV Percent moisture by volume 27.052 26.702 26.674 

MD 

PC02 

PO2 

PC0 

PN2 

MUD 

M W 

CP 

DPS 

Mole fraction dry gas 0.7295 

Percent C02 by volume, dry 4.00J 

Percent 02 by volume, dry 12.501 

Percent CO by volume, dry 0.00 

Percent N2 by volume, dry 83.50*/ 

Molecular weight-dry stack gas 29.140 

Molecular weight-stack gas 26.126 

Pitot tube coefficient 0.84 

Average velocity head of 0.93524 
stack gas, inches water 

Average stack temperature, F 289.08 



PSI 
m@l 

Static pressure of stack 
gas, inches Hg. 

PS Stack pressure, absolute 

VS Average stack velocity, FPM 

AS Stack area, inches sqrd. 

QS Stack flow rate, dry, 
standard conditions, DSCFM 

QS W Stack flow rate, wet, 
standard conditions, WSCFM 

Q A Actual stack flow rate, ACFM 

PER1 Percent isokinetic 

FMF Particulate, Mg., front 

CAN Particulate, GR/DSCF front 

CAM Particulate, GR/WSCF front 

CAT Particulate, GR/ACF front 

CAW Particulate, LB/HR front 

FNP Net sampling points 

R W Process weight, tons/hr 

*68 Degrees F. 29.92 Inches Hg. 



Method 5 Particulate Calculations Test Number 1 

Blythe Industries Inc. Gastonia NC Baghouse Stack 

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

VMSTD = ................................ = 
TM + 460 

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

Percent Moisture in Stack Gas 
100 * VMV 

PMV = --------------- = 
VMSTD + VMV 

Mole Fraction of Dry Gas 
100 - PMV 

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

Average Molecular Weight of Dry Stack Gas 
MWD = 0.44 * PC02 + 0.32 * PO2 + 0.28 * (PN2+PCO) = 29.140 

Molecular Weight of Stack Gas 
MW = MWD * MD +18 * (1-MD) = 

Stack Gas Velocity at Stack Conditions 
VS = 5129.4 * CP * DPS * SQRT(TS + 460)/(PS * MW) = 3986.7 

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

QS = ............................ - - 18820.6 
TS + 460 

Stack Gas Volumetric Flow at Stack Conditions 
QS * (TS + 460) 

QA = .................... = 37402.8 
17.64 * PS * MD 

Percent Isokinetic 
1039.* (TS + 460) VMSTD 

PER1 = = 
VS * TT * PS * MD * DN * DN 



Particulate Loading -- Probe, Cyclone, Filter 
( At Standard Conditions ) 
CAN = 0.0154 * FMF / VMSTD = 

Particulate Loading -- Probe, Cyclone, Filter 
( At Stack Conditions 1 

17 .64  * CAN * PS * MD 
CAT = ............................. = 

TS + 460 

Particulate Lb/Hr -- Probe, Cyclone, Filter 
( At Standard Conditions ) 
CAW = 0.00857 * CAN * QS = 





TRAVERSE POINT LOCAT ION FOR CIRCULAR DUCTS 

* 
p l a n t  hi7% Z ~ s + h r s  , L q & A ; &  n / ~  T 

' 

01 t e  LO& 3 0 ,  /565 
k m p l  i ng 1 oca t i on qe h~ vs a S7hCk 

u 

Inside 6f f r wal l  t o  outside 
o f  n ipple  t x I $2 lI 

1 .  

Inside of near w a l l  t o  outside o f  
n ipple  (n ipple  length)  (T) 3 " I -  . Stack I . D .  (X-Y) 3 4, d'x 3 9 I I 

1 ?I ,,,i I ,,s I $1 
Nearest upstream d i  sturbanct /.0 7 dd Li 

C 

Nearest downstream disturbance 5 9 3  dd 14 A 
Calculated by 

9 b,& 36.6" 

Port  --I SCHfYIAT lC OF SAMPLING 



METHOD 2 GAS VELOCITY AID CYCLONIC FLOW DETERHIHATIOH 

7 . 
n a n t  and City hIrl hd / n d u h e  s . kitsik; Run Date / ; / j c j 8 5  

I 

Sampling Location ~ h . s e  s clock ~ i w  ~ 5 %  
u 

Run Number / Operator ~bcl//~48 h b .  Temp., .P 6 9 
B . r . P r c . s . , i n . H p  I f . 3 /  S t s t i c R e s a . , i n n . H 2 0  - D . c /  

S tack  Presu., in. Hg 3 , 2 9 2  Stat ic  Press., in. Hg - 0 . 0  $8 

Stack Dimendon, In. - Dim. or aide 1 3+ ( . .Ida 2 . 3  9 . 

Pitot  Tube (Cp) P i t o t  Tube Leak Check <0.1 @ i n .  H20 

Average of (a) rust be < 10 degrees t o  be acceptable. 

~ , 4 3  Ts A90 DN, 0.23( D N P J ~  Ref. Ap 0. Vb / 4~~ 
c r z  o/ 142- 









METHOD 3 - ORSAT A I D  DRY MOLECULAR WEIGHT DETERHIHATIOH 

Plant k 17 fh SdA w s + I  -PC. Lsh,v.*%kmple Location j l ? s ~ u r  g k c k  
Sample Type - Continuous ' / pump ~eakfrce @ 10" ? / 

Oxygen Check 20.9% * 0.1% J Fuel Type - LLL ti .L 
Orsat Leak Check @ 4 min.: Pipet Levels - Leakfree ? J 

Buret a.9 - - >.'? = (0.2 n t l  ? J 

Run No. Sample Date / 0 / ? 0 / %  Ambient Temp. O F  7 3  
Sampling Time (24 - hr clock) /0/9-/1/fi Analysis By / Z / 3 q  

r co g . 7  0.0 jBlc 0.0 \ 0.S I D,Q 0.a 3 8  O , O @  

as2 w, rdL5 la, . ~ - \ ~ l I 5 , e r . c  3 0  1 2 . ~ ~  
fOa-%o, 

?.- %cQ = A/& T* 29.s-H' 

Run No. ( Sample Date k / ~ c  /8? Ambient Temp. O F  13 
Sampling Time (24 - hr clock) -sp- OF49 Analysis By 

Pun No. 3 Sample Date 1 0 1 2 ~ f A C  Ambient Temp. O F  7 3  
4 - hr clock 

CO 

102 
4 

10,- JKX 
?.- - = rdk 

%ca 
Tatrl 27 ,/&I 

1 6 s  / 6 . 7 * 1 0  0.0 

835 
2),p00 

a 7 . 3 w  

~ b . 5 -  0.0 0.3 

e3.q 
2 8  

81C 5 2 8  



k 
METHOD 5 SAMPLE RECOVERY AND INTEGRITY SHEET 

e LA5 plant b/d h hie5 &shkA/& Recovered By @/31ul /d@b 
Sample Lokatio6 B u / k d ~ -  sfa.4.. Recovery Date / o / d b / ~ d  

0 8 [ 

Run Number 
Sample Date 
Sample Box Number A 3 
Probe Number + 2 3 
Filter Number Zl 27 

HOISTURE RECOVERY 

Impingers Cont. Number /a 1 1-3 
~ / h j k ?  --tofu 

J * u*-5h*L Description of Water I -  

Liquid Level Marked 
Final Volume (wt.), ml 5 3 +  C 273 F 
Initial Volume (wt.), ml 200 
Net Volume ( w t . ) ,  ml (g) 3 3% 

Silica Gel Cont. Number 1- I /-Z / -  3 
Silica Gel X Spent Cia 70 90 90 9d 70 
Final Weight, g bZa/.Z' a/9.0 2 / d ,  o 
Initial Weight, g &o, o -a o A 
Net Weight, g +/, 7S,p / l , O  

Total Moisture, g 3.5c-6 *& 
PARTICULATE RECOVERY 

Filter Cont. Number l a !  
Particulate Description &LL 

Filter Cont. Sealed 
Final Weight, mg 

J 

Final Weight Audit, mg 
Initial Weight, mg 4% 
Initial Weight Audit, mg dg3,86 
Filter Catch, mg id6 3 

Probe Rinse Cont. Number I & I  
Liquid Level Marked J 
Final Weight, mg / c 5  333, s 
Final Weight Audit, mg io5: 3 33.7 
Initial Weight, mg 10s: 3 / 7 , 9  
Initial Weight Audit, mg / o s 3 / 8 , )  
Less Acetone Blank, mg d .o 
Acetone Rinse Catch, mg I<<  

Total Particulate, mg 7 0 ~ 3  

Acetone Blank Number 
Final Weight, mg 
Final Weight Audit, mg 
Initial Weight, mg 
Initial Weight Audit, mg 

LABORATORY CUST 
Received By: RAM 
Date Received: /0\3o/b 2 

Remarks : 
Acetone ~esidue, mg 
Acetone Volume, ml 
Concentration, mg/mg L .$A / D +  
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APPENDIX C 

PROCESS DATA 

During the sampling the asphalt plant produced approximately 
240 tons per hour. 



APPENDIX D 

TEST PARTICIPANTS 

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

W. Quentin Best 

Jay Qualtieri 

Chemist 
Environmental Testing, Inc. 

Visual Emission Observer 
Environmental Testing, Inc. 



APPENDIX E 



CALIBRATION INPOIMAT ION 

!wzus 
Each new set of nozzles purchased by ETI are  f i r s t  machined and 
calibrated before being put in to  f i e ld  use. Thereafter, whenever it 
becomes apparent t ha t  a nozzle has been damaged, it is again machined 
and recal ibratad.  A set of three is matched t o  within 0.002 inches 
(Difference between high and low readings). Nozzles are  checked prior 
t o  each source test. 

P I M I  Iums 
A l l  p i t o t  tubes used by ETI whether separate or attached t o  a sampling 
probe' uere made by ETI p&sonnel. Prior t o  being put into  f i e l d  -use; 
they a r e  cal ibrated.  In general, i f  a type "S" p i to t  tube is 
constructed properly, and not positioned too closely t o  the probe nozzle 
o r  any other obstruction, it w i l l  have a Cp of 0.83 - 0.87. Aa long as 
the  p i t o t  tube is not damaged its cal ibrat ion should not change. A l l  
ETI p i t o t  tubes a r e  made t o  have a Cp of 0.84. I f  a pi tot  tube docs not 
i n i t i a l l y  have a Cp of 0.84, it is al tered u n t i l  a reading of 0.84 is 
obtained. P i t o t  tubas a r e  checked before each eource test and receive a 
complete ca l ib ra t ion  once a year. 

D R Y G A s ~ M D o R I F f C Z ~  
Complete mter box calibrations a r e  performed annually. One point 
ca l ib ra t iom a t  t he  average o r i f  ice rater and maxinu vacuum readings 
encountered during the  compliance test are performed af ter  each source 
test. I f  t he  dry gas meter cal ibrat ion fac tor  d i f f e r s  from 1.00 by nore 
than \0.02 then the  dry gas meter is repaired and given an annual 
calibration.  

Each n%w thermometer, pyrometer and thermocouple purchased o r  
manufactured by ETI is checked and cal ibrated before k i n g  put in to  
f i e l d  use. A f t e r  each source 'test each temperature sensing device usad 
on the  test receives a one point cal ibrat ion check according t o  U.S.  EPA 
guidelines. 

Fyrites,  o r s a t  and orsa t  bags a r e  checked before and aft- each source 
test. I f  they do not function according t o  U.S. EPA protocol t h a t  piece 
of equipment is e i the r  repaired or  replaced. 

! 

y l a o a r r r o n Y m  
ETI has a wri t ten qua l i ty  assurance document t ha t  covers cal ibrat ion and 
aaintenance of laboratory equipment. This includes calibration of the 
analyt ical  balance against  Class S weights, and service contracts t o  
maintain t r aceab i l i t y  t o  N.B.S. Calibration of thermometers, 
barometers, stopwatches and wet test meters are traceable t o  N.B.S. A 
copy of our qua l i ty  assurance document may be obtained by writ ten 
request. 



h* +ab . / Plant 4h 65. h&-ahkcalibratedby &%%4 
Meter box nbberF /348 Date / 0 / 2 7  / 8 7  + /bh/ll?7 

/ I 

Drr Gas Meter 
Retest meter calibration factor, Y = (within f 2%) 
Postest meter calibration factor, Y = (within f 5% of pretest) 
Recalibration required? Circle one: If yes new Y = 
Lower cal. factor, Y = - (pretest or postest) 

Gas Weter 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 a 
ambient temperature) Recalibration required? Circle one: yes ox& 

Recalibration temperature correction? - (within i5.4OF 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 Terperatnre Sensor 
Was a pretest temperature correction used? Circle one: yes OI@ If yes 

temperature correction - OF (within f1.5% in OR over range) 
Average stack temperature of compliance test, 748 OR 
Temperature of ref. thermometer for recalibration 11 75-< #2 75f OR 

(within f 10% of the average stack temperature) 
Temperature of stack thermameter for 
Diff. between ref. and stack thermometer temps. #l 
Do the ref, and stack values agree within f1,5%? 

If yes, no correction is necessary for calculations 
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 final result values 
must be reported since there is no way to determine which is correct 

Barorter 
Was the pretest field barometer reading correct? Circle one: 
Postest comparison? 8.003 in. Hg (S.1 in. Hg) 

Circle one: If 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 Postest  

~g in glass 2 9 , M  39.32 7 
Field a?,.// 99.33 
Difference 0 , 0 0 6  0,003 

lknde 
Was the nozzle calibrated to the nearest .001 in.? Circle one 
Nozzle X1: J* 249 0.2 i/ d .  2 (0 o, 233 2 I : Average 
NozzleX2: 0 , 2 5 2  o , ~ S 3  , o ,z r% o . z r l  :Average d,ZrZ 
NozzleP3: o,z<ct 0 9  o,z$d 0 , 2 5 2  6 . 2 ~  :Average 0.2C0 

kpinaer Therrncter 
Was a pretest temperature correction used? Circle one: yes or o If yes 
temperature correction (within f5.4OF over range) a 
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* / 
Client e - A i h t r / ~ ~  Date 

I 

Location b t ~ i a  /u& Ref. Thermometer fl< 

Thermometer 

DGM # 13 4 8 
rDGM # /$6< 
DGM # - 
DGM # - 
Impinger ~1 

Impinger #2 

Impinger #3 

Impinger #4 

Impinger #5 

\JB # = 
DB # P  

Box #I 

Temp., O F  

7 2 / 7 2  
- 
- - 

72 
7 p  
7 s  
7 1 
7% 

7 z 
72/ 
7 P  
73 
7Z- - - - 
7 p  
71 
72- 

7 /  
7G 
7 b  - - 

Posteat 
Ref. Temp., O F  

7P 
/ 

- 
C 

7 2  
72, 
7Zc 

72/ 

7 &  

7% 
72/ 
7 2  

7 2 ,  
7 2 ,  - 
/ 

/ 

7 5  
';tP 

72- 
7 s  

7% 
72,  - - 
/ 

Temp., O F  ' 

76/70 

&/70 - - 
7r 
70 
70 
70 
70 
31 

70 
7 O  

Retest 
Ref. Temp., O F  

70 
70 - 

C- 

70 

70 
70 

70 
70 
70 

70 
70 

Box 12 

Box #3 

Box #4 

Box 85 

Box #6 

WB Omega 873 

DB Omega 873 

WB Omega t2 

DB Omega #Z 

Probe?' 11 

probe# ' #2 
Probef #1 

P r o b e r  #2 

7 

70 
70 - - - 
c9 

6f 
36 

70 
70 

70 
o 

/ f  - 

-z-7 
70 - 
- 
7 

70 

70 
70 
70 
70 
70 
70 
70 

IC-L 



RAC STAKSAWLR CALIBRATION 
Heter Box Serial Ihnber: 1348 Barometric Rassure (Pr 1 : 29.054 

Leak Check @ 6.2 in. H.rO: OK Date: 10-02-89 Calibsated by: JAB 
Rmp: OK P u q  Oil: OK Clean Quick Connects: OK 
mm~eters: OK Dry Test Mcter : OK memo~etcrs: OK 
Kghts: OK Electrical Check: OK Variac: OK 
Vacuum Gaugc: OK Leak check g 27" ~g.: (0.001 CFM 

Ha& or i f i c~  a Wd T- 114 0% % a m -  ti.c t 
0.5 5 5.23 70.0 101.0 87.5 94.25 12.36 
1.0 5 5.33 70.0 114.5 96.5 105.50 9.00 
1.5 10 10.77 70.0 120.0 100.0 110.00 15-91 
2.0 10 10.77 70.0 122.5 102.0 112.00 , 13.10 
3.0 10 10.80 70.0 126.5 104.5 115.50 10.86 ' 
4.0 10 10.80 70.5 128.0 106.0 117.00 9. 50 

Calculate Y and -H, as f ollowe: 

mmem wta H 0.5 in. IbO 

Mta 0 1.0 in. $0 

Wta 0 3.0 in. IhO 

hmeter Delta H 4.0 in. $0 





METER BOX 
TEMPERATURE SENSOR CALIBRATION DATA FORM 

TOLERANCE: +/- 5 .4  F 

DATE: 07/25/89 BAROMETRIC PRESSURE: 29.419 
AMBIENT TEMPERATURE, F : 72 REFERENCE THBRMOMETER # 22 & #S 
CALIBRATOR: WQB 
--- - - - - - - - - - - - - - 

REFERENCE THERMOCOUPLE 
REFERENCE THERMOMETER POTENTIOMETER TEMPERATUBE: 

POINT $ SOURCE TEMPERATURE, F TEMPERATURE, F DIFFERENCE, % 

ice bath 
water bath 
o i l  bath 
o i l  bath 
ice bath 
water bath 
o i l  bath 
o i l  bath 
ice bath 
uater batb 
o i l  bath 
o i l  bath 
ice bath 
uater bath 
o i l  batb 
o i l  bath 
ice bath 
uater bath 
o i l  bath 
o i l  bath 
ice bath 
water bath 
o i l  bath 
o i l  bath 
ice bath 
water bath 
o i l  bath 
o i l  bath 
ice bath 
water bath 
o i l  bath 
o i l  bath 

................................................................. 
TEMPERATURE (REF TEMP, F + 460) - (TEST TEMP, F + 4 6 0 )  
DIFFERENCE = ----------------------------------------- X 100 <r 1.SX 

REF TEMP, F + 660 



PROBE THERMOCOUPLE 
TEMPERATURE SENSOR CALIBRATION DATA FORM 

TOLERANCE: +/- 5.4 F 

DATE: 07/25/89 BAROMETRIC PRESSURE : 29.419 
AMBIENT TEMPERATURE, F : 72 REFERENCE I H E R W B T E R  1Y22 b #S 
CALIBRATOR: WQB 
---.-----w-------------------------------------------.---------------- 

REFERENCE THERMOCOUPLE 
REFERENCE THERMOMETER POTENTIOMETER TEMPERATURE 
POINT # SOURCE TEMPERATURE, F TEMPERATURE, F DIFFERENCE, X ------------.-------------------------------------------------.------- 

oil bath 
oil bath 
oil bath 
oil bath 
oil bath 
oil bath 
oil bath 
oil bath 
oil bath 
oil bath 
oil bath 
oil bath 
oil bath 
oil bath 
oil bath 
oil bath 
oil bath 
oil bath 
oil bath 
oil bath 
oil bath 
oil bath 
oil bath 
oil bath 
oil bath 
oil bath 
oil heth 
oil brth 
oil bath 
oil bath 
oil bath 
oil bath 
oil bath 

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

REF TEMP, F + 460 



SAMPLE BOX 
TEMPERATURE SENSOR CALIBRATION DATA FORM 

TOLERANCE: +/- 5.4 F 

DATE: 07/25/89 BAROMETRIC PRESSURE: 29.419 
AMBIENT TEMPERATURE, F : 72 REFERENCE THERMOMETER # 22 EL #S 
CALIBRATOR: WQB ----------------------------------------------.-----------------.-.--- 

REFERENCE THERMOCOUPLE 
REFERENCE THERMOMETER POTENTIOMETER TEMPERATURE 
POINT # SOURCE TEMPERATURE,F TEXPERATURE,F DIFFERENCE, % -----------------------------------------.------------.--------------- 

oil bath 
oil bath 
oil bath 
oil bath 
oil bath 
oil bath 
oil bath 
oil bath 
oil bath 
oil bath 
oil bath 
oil bath 
oil bath 
oil bath 
oil bath 
oil bath 
oil bath 
oil bath 
oil bath 
oil bath 
oil bath 
oil bath 
oil bath 
oil bath 
oil bath 
oil bath 
oil bath 
oil 1#tb 
oil bath 
oil bath 
oil bath 
oil bath 
oil bath 
oil bath 
oil bath 
oil bath 
oil bath 
oil bath 
oil bath 
oil bath 

- - - - - - - - - - - - 

TEMPERATURE (REF TEMP, F + 460) - (TEST TEMP, F + 160) 
DIFFERENCE = -----------------------------------.--- X 100 < =  1.SX 

REF TEMP, F + 460 



IMP INGEE4 
TEMPERATURE SENSOR CALIBRATION DATA FORM 

TOLERANCE: +I- 2.0 F 

DATE: 07/25/89 BAROMETRIC PRESURE : 29.4 19 
AMBIENT TEMPERATURE, F : 72 RE8ERENCE THERkWETER # 22 & #5 
CALIBRATOR: WQB -----------------------------.---.-----------.-------.---------------- 

REFERENCE THERHOCOUPLE 
REFERENCE THERMOMHTER POTENTIOMETER TEMPERATURE 
POINT # SOURCE TEMPERATURE,F TEMPERATURE,F DIFFERENCE, % .................................................................... 

ice bath 
water bath 
uater bath 
uater bath 
ice bath 
wter bath 
mter bath 
mter bath 
ice bath 
uater bath 
mter bath 
uater bath 
ice bath 
mter bath 
wter bath 
water bath 
ice bath - 
watm bath 
water bath - 
water bath 

................................................................. 
TEMPERATURE (REF TEMP, F + 460) - (TEST TEMP, F + 460) 
DIFFERmCE = ---------------------------------.---- X 100 <= 1.SX 

REF TEMP, F + 460 



WET BULB - DRY BULB - NOX & HOT BOX: BIMETALLIC 
TEMPERATURE SENSOR CALIBRATION DATA FORM 

TOLERANCE: +/- 5.4 F 

DATE : 07/25/89 BAROMETRIC PRESSURE : 29.419 
AMBIENT TGMPERATURE, F : 72 REFERENCE THEMOWIER # 22 & #S 
CALIBRATOR: WQB ...................................................................... 

REFERENCE THERMOCOUPU 
REFERENCE THE- POTENTIOMETER TEMPERATURE 
POINT # SOURCE TEMPERATURE, F TEMPERATURE, F DIFFERENCE, X 

--- -- 

water bath 
oil bath 
oil bath 
oil bath 
oil bath 
water bath 
oil bath 
oil bath 
oil bath 
oil bath 
uater bath 
oil bath 
oil bath 
oil batb 
oil bath 
water bath 
oil bath 
oil bath 
oil bath 
oil bath 
water bath 
oil bath 
oil bath 
oil bath 
oil bath 
uater bath 
oil bath 
oil bath 
oil bath 
oil bath 

................................................................. 
TEMPERATURE (REF TEMP, F + 460) - (TEST TEMP, F + 460) 
DIFFERENCE = ............................................ x 100 <= 1.5% 

REF TEMP, F + 460 



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

TOLERANCE: +/- 5.4  F 

DATE: 07/25/89 BAROMETRIC PRESSURE : 29.419 
AMBIENT TEMPERATURE, F : 72 REFERENCE m E R  # 22 & #S 
CALIBRATOR: WQB ..................................................................... 

REFERWCE THERMOCOUPLE 
REFERENCE THERMOMETER POTENTIOMETER TEMPERATURE 
POINT # SOURCE TEMPERATURE, F TEMPERATURE, F DIFFERENCE, % ..................................................................... 
Omega T e q  BlF2 #1 

W1 A. 
B. 
C. 
D. 
B. 

lib1 A. 
B. 
C. 
D. 
B. 

water bath 
oil bath 
oil bath 
oil batb 
oil bath 
uater bath 
oil bath 
oil bath 
oil bath 
oil bath 

~ T ~ ~ 2 1 2  
DM A. water bath 

B. oil bath 
C. oil bath 
D. oil bath 
8. oil bath 

w A. water bath 
- 8. oil bath 
C. oil bath 
D. oil bath 
1. oil bath 

water bath 
oil bath 
oil bath 
oil bath 
oil bath 
warn bath 
oil bath 
oil bath 
oil bath 
oil bath 

-gaTs,gM-pHiChTerp 
A. oil bath 381 
8. r. fumace 4 9  
C. r. fur~acc 575 
D. I. furruce 8QO 
B. r. furnace 1140 

................................................................. 
THMPERATURE (REF TEMP, F + 460) - (TEST=, F + 4601 
D I F F H m E  = ............................................ X 100 < =  1.5% 

REF TEMP, F + 460 



Paul R. J U t k h S ,  a. 
Viee-Resident 
tnvironmuatal Tastiag Zac. 
1700 Dnimrsit~ Conamreid. Place 
Chrt lo tk ,  North Carolina 2 8 a 3  

I Dear Mr. Jenkins: 

to our telephone conversation on Jauuary IS, 1979 Rmvm Angel -ad. 
9- tes ted  w i t h  r 4128 DOP P u u t r o a a t e r  m&facturd by the ALr 
Association to measure DOP. This is a more sophisticated unit than that 
l i s t ed  ia the Fedmal Reqister, Part 11, Thursday, August 18, 1977, Eavfmn- 
mhntal Protection' Agency, Standards of Performance for New Stationary Sources- 

Grada 900AP w i l l  met the EPA WP rmquhrmants of 0.05 5 percent p.nrtta- 
on a 0.3 micron dioctyl phthalate smoke particles as l isted on page 41178 
of tha Frdaral Raqistu, Vol. 42, No- 160, Thursday, August 18, 1977 under 3- 
h a g a t ,  3.1.1 Pfltu~. 

I hop. this w i l l  satisfy your inquiry. If um cau k of my further 
p l e a  contact us at your convdence. 

Vice President 
Business Managar, Pawr Division, a. A. 



@@A 
GCA 

rnvhxmntal Testing 
1700 Uhiversity Cam~cial Place 
Charlotte, N.C. 28213 

Attn: Mr. Paul Jenkins 

Subj: W i c a t i o n W e t  Test-  

Dear *. Jenskins: 

In lieu of any printed ceetifioticn trcm our mnpany, we off- as follo*s 
our statemnt on the ref- subject. 

 he ~ e t  ~ e s t  Meter catdlog 63123, has been 
tested at our plant facilities using a Meter 
Bottle NBS registration No. 4897. The Meter was 
fd to to our a e d  specificatiom 
of plus or minus lJ2% error ia flov rate and wn- 
foxus to specificatiom of AS?M W1071. " 



CORNING S a a e  Products 
Coming Gku Works 
comulg. New York 14831 USA 
tal: g67-9te9000 

November 18, 1986 

Mr. Paul Jenkins 
Environmental Testing Inc. 
1700 University Commercial Place 
Charlotte, NC 28213 

Dear Mr. Jenkins : 

Confinainq our telephone conversation, our volumetric apparatus 
is calibrated in conformance with ASTM Standard E 542. 

Very truly yours, A 

Allen R. Fuller 
Product Enqineerinq Supervisor 



Weight Traceability 
Certificate 

. . - 
TO: r f i v i r ~ n m m k  I Zs t1nq ,  Ln( 

The balances Wed below hdve been swlced by our representative on 

Thls is to mrtlfy that the test weights used are traceable to the Nalional 
Bureau at Standards. 

UmLER IdentlfIcafIon number of test weights used: ,&, 

METNR callbmtlon dub of tbst weigMs used: 7- 1-gg 

Notional Bureau of Standards test number. 

Model and serial number of balancrw serviced. 

Memu Instrument Corporotlon Box 7l Hightstown, NJ 08520 (609) 448-3000 Telex MICO 7607376 



WALTER H. KESSLER COMPANY, INC. 

T * . R M O M C M  "*OIIOM.TU. 

MANUFACTURERS CERTIFICATE OF CALIBRATION 
This is to certify that the instrument listed below has been tested in our tmrperattue crlibrrtio~ lobomtoy 

in accordance with the latest procedures in the finest constant tempat- equipment available. e n s t  
National Bureau of Standards certified master standards. 

cutifid. for: Fisher Scientific Company 

Description: 
Thermometer #15-041D -1/201°C 'in 0.2" Div Total IimPersion 

Imstrumont Sorial No. 
811 007 Dat. Grtifid: January 30, 1981 

The tabulated readings apply provided the ice-point reading taken after exposure for not lest than 3 
days to a tempencure of abotlt 25' C (77. Fl is +O . 0 2 ~  . If the ice-point reding is found to be 
higher lor lowerl than stated. all other redings will be higher (or lower) by the same amount. 

Reading d Thu Instrument 

+O . 02C 
20. OOC 

40.00C 

59.96C 

79.98C 

100.02C 

119.92C 

139.98C 

160. OOC 

180. OOC 

199.86C 
\ 

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

> 

Reding of N.8S Stmdud 
(True Temperrt~n) 

0.OOC 

20 . OOC 
40.00C 

60.00C 

80.00C 

100.00C 

120. OOC 
* 

140. OOC 

160. OOC 

180.00C 

200 . OOC 

NBS Standard M4416Sp78A-227rM44451p78A-220,78A-601/602 

NBS Test NO 176240p219883p1762'40p219883p219606 

WALTER H. KESSffR COMPANY. I N C  

& L f l d  



December 11, 1986 

Mr. h a l  R. Jenkins 
Environmental Testing, kc.  
1700 b ive r s i t y  Collanercial Place 
Charlotte, tIorth Carolina 2821 3 

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

Dear Mr. Jenkins, 

Volumetric standards, ut i l ized by Kimble for calibration of class A and B 
laboratory glassware, are designed to meet applicable calibration requirements 
of AS?M Standard E 542. 

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

Sincerely, 

Lew Bran 
Standards Dept. 

Mike tb l l ick  
Quality Control 

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



DATE: 12-10-85 
a I 

CERTIFICATE OF CALIBRATION 

I CUSTOMER: ENvIRONMEWTAL TESTING INCCustoeer ~ u r c h a s i  Order: 2861)O I 
1 7 0 0  UNIV  COFHERlCAL PL OMEGA Work Order No: SO 511268710 

' CHARLOTTE NC 28213 MODEL: HH-2 

SERIAL NO: 14403 
4 

OMEGA ENGINEERING c e r t i f i e s  t h a t  ' the above inst rumentat ion has been 
c a l i b r a t e d  and t e s t e d  t o  meet o r  exceed the  published spec i f i ca-  
t i ons .  Th is  c a l i b r a t i o n  and t e s t i n g  was performed using 
ins t rumenta t ion  and standards t h a t  are t raceab le  t o  the U.S. 
Na t iona l  Bureau o f  Standards. 

1 Reference: NATIONAL BUREAU OF STANDARDS TE?T NO(S) : 36320 




