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May 16, 1990
MAY 21 199C
MEMORANDUM
AR QUALITY
TO: Mike Aldridge .
[ ]
THROUGH: Jerry Hoyl X
77/
FROM: Steve Maynard 1;{6;3/[{
SUBJECT: Source Test Report
Thompson Contractors, Inc.
Asphalt Plant
Rutherfordton, North Carolina
Rutherford County
Enclose w are the results of a Methqd 5 and Method 9 source
test performed by Pace Laboratories on the exhaust of a mix asphalt
plant which is sukj irements of NSPS, Subpart The start up

date of the plant a®d reported to us the company was March 12, 1990. The
test was performed on il 18, 1990, ich complies with the requirements of
60.8. From the test resu it also ears that the plant was operating in
compliance with 60.92. Due to other commitments, I was not able to observe

this test.
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iNCORPORATED

THE ASSURANCE OF QUALITY

May 2, 1990

Mr. Allen Thompson
Thompson Contractors, Inc.
P.0O. Box 1268
Rutherfordton, N.C., 28139

RE: PACE Project No. 600426,524

Dear Mr. Thompson:

Please find enclosed four cofies of he Source Sampling

Report for the Astec asgphalt in
Rutherfordton, N.C. Complianc - part1c-late
and visual emissions were conducted am

pleased to advise you that the plant was. in complla ce
with the permit limitations for particulgte and vigual
emissions as outlined by the North Carolina Depse :
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,

rd By T

Ri¢hard B. McCain, III
Air Sampling Manager

TEL: 704-597-8454 e Ol lome

RBM/tb

Enclosures
1700 University Commercial Place Offices: Minnsapolis, Minnesots Kansss City, Missowri An Equal Oppertunity Employer
Charlotte, NC 28213 Tompa, Floride Les Angeiss, Californie
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SOURCE SAMPLING REPORT
FOR
THOMPSON COHTRACTORS, INC.
Asphalt Plant
Baghouse Stack

Rutherfordton, North Carolina

Performed by: Reviewed by:

PACE, INC. PACE, INC.
Charlotte, North Carolina Charlotte, North Carolina
- /
o 7 - Pt ¢
Richard B. McCain, III Paul R.(/Jenfins, Jr.
Manager Director
Air Sampling Department Sampling & Analytical Services

April 1990 April 1990



aboratories, inc.

TABLE OF CONTENTS

INTRODUCTION

SUMMARY OF RESULTS

PROCESS DESCRIFPTION

LOCATION OF SAMPLING POINTS
SAMPLING AND ANALYTICAL PROCEDURES
APPENDICES

Summary of Results

Field Data

Process Data

Visual Emission Data

Test Participants

m m o O W P

Sampling and Analytical Procedures

()

Calibration Data

(7o S v R« L B ¥ B A



aboratories, nc.

AN

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 wuere

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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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 0.694 pounds per hour. The average

\\\fprocess 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 1limit of 20% opacity at the
baghouse stack. See Appendix D for visual emission field

data and summary sheets.

Based onythe results of the particulate and visual emission
) sampling, the Thompson Contractors, Inc., Rutherfordton,
North Caroclina asphalt plant was in compliance with the

permit limitations as set forth by the State of North

Caroclina.
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TABLE 1

SUMMARY OF RESULTS, PARTICULATE SAMPLING

Run Number 1 2 3
Date 04/18/90 04/18/90 04/18/90
\\\\-% Isckinetic 102.52 102.72 102 .46
\\\\Volume of Gas Sampled, 45.771 48.106 49.721
SCF * Dry
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, mgrams 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

*68°F, 29.92 in. Hg
**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 0oil. 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 I-2 grade asphalt mix.

Sampling was coordinated with plant personnel and production

averaged approximately 177 tons per hour.
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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
\\\\J 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
\\\V-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
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SAMPLING PORT AND POINT LOCATIONS

FIGURE 2
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SAMPLING AND ANALYTICAL PROCEDURES

All sampling and analytical procedures used were those
recommehded 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).

Sample point\locations and velocity measurements were made
by Methods and 2. Gas composition was deterwmined by
Fyrite and Meth >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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APPENDICES
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APPENDIX A

SUMMARY OF RESULTS
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Summary of Method 5 Particulate Results

Thompson Contractors Inc. Rutherfordton N.C. Baghouse Stack

Run Number 1 2 3
\\\\‘ Date 4/19/90 4/19/90 4/19/90
\\\\” DN 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
\\\\\VM Volume of dry gas sampled,. 46.66 49.76 S51.44
cu. ft. at meter conditions
™ 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 conditions*, SCF
Vi Total water collected in 328.6 '333.0 339.3
impingers + silica gel, ML.
VMV Volume of water vapor at 15.474 15.681 15.978
\\\\\\\ standard conditions*, SCF
PMV Percent moisture by volume 25.266 24.584 24.320
MD Mole fraction dry gas 0.7473 0.7542 0.7568
\\\\ PCO2 Percent C02 by volume, dry 6.47 6.27 5.80
\\\\POZ Percent 02 by volume, dry 11.33 11.63v 12.40
\\\\PCO Percent CO by volume, dry 0.00 0.00 0;00
\\\\?NZ Percent N2 by volume, dry 82.20 82.10 81.80
MWD Molecular weight-dry stack gas 29.488 29.468 29.424
\\\\gw Molecular weight-stack gas 26.586 26.649 26.646
CP Pitot tube coefficient 0.84 0.84 0.84
DPS Average velocity head of 0.6183 0.6459 0.6735
stack gas, inches water v
TS Average stack temperature, F 203.28 208.36 221 .68
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PSI

PS

VS

QS

QSHW

QA
\\\\\\‘ PERI
FMF
CAN
CAM
CAT
CAW
FNP

RU

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 isckinetic
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

68 Degrees F. 29.92 Inches Hg.

-0.121

29.459
2451.7
1080.0

10810.4

14465.1

18463.0
102.52
34.00
0.0114
0.0153
0.0067
1.060
25

161.0

-0.121

29.459
2567.9
1080.0

11339.4

15035.6

19338.2
102.72
14.60
0.0047
0.0062
0.0027
0.454
25

179.0

-0.121

29.459
2704 .4
1080.0

11749.6

15525.3

20365.9
102.46
18.20
0.0056
0.0074
0.0033
0.568
25

190.0
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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 * YM * (PB + PM / 13.6)

VMSTD = —~mm-me—ccmmcc e = 45.771
™ + 460
Volume of Water Vapor at Standard Conditions
VMV = 0.04709 % VW = 15.474
Percent Moisture in Stack Gas
100 * VMV
PMV = ~<ecccmmmme———- = » 25.266
VMSTD + VMV
Mole Fraction of Dry Gas
_ 100 - PMV
MD = ——cmme—meem = : 0.7473
100
Average Molecular Weight of Dry Stack Gas
MWD = 0.44 * PCO2Z + 0.32 * PO2 + 0.28 * (PN2+PCO) = 29.488
Molecular Weight of Stack Gas
MW = MWD * MD +18 * (1-MD) = _ 26.586
Stack Gas Velocity at Stack Conditions
V5 = 5129.4 * CP * DP5 * SQRT(TS + 460)/(PS * MW) = 2451.7
Stack Gas Volumetric Flow at Standard Conditions, Dry
0.123 * VS * AS * PS * MD
L e e = 10810.4

TS + 460

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

Y R - 18463.0
17.64 * PS * MD

Percent Isokinetic
1039 * (TS + 460) * VMSTD

PERI = ~-~ceccccmccceccacmceccncencae—— = 102.52
VS * TT * PS * MD * DN * DN



pace.

laboratories, inc.

Particulate Loading -- Probe, Cyclone, Filter
{ At Standard Conditions |}
CAN = 0.0154 * FMF / VMSTD = 0.0114

Particulate Leoading -- Probe, Cyclone, Filter
( At Stack Conditions }
17.64 * CAN * PS5 * MD
CAT = ———=—m—mmmemmemm—mmcmmeme e = 0.0067
TS + 460

Particulate Lb/Hr -- Probe, Cyclone, Filter
{ At Standard Conditions )
CAW = 0.00857 * CAN * @S = 1.060
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APPENDIX B

FIELD DATA SHEETS
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Plant — fompsen Goutactors, Rothorfrcdten, N <.
pate ___ April 19, 9%
Sampling location oke- S

46 LDE

Inside of far wall to cutside
of nipple (X) 27

Inside of near wall to outside of
nipple (nipple length) (T) 3

Stack 1.0, (X=1) 27" wH0"
Neares: upstream disturdance 9,75 dd
Nearest dewnstream disturbance 4, 38  dd
Calculated by - ALM
c:/? Diam. 32.27
Frea Stock 1080 =

— ik

3co”

e—

£ x & mafrix SCHERATIC OF SAMPLING LOCATICN
1 2 3
TRAvERSL pRESUCT ofF . TRAVERSY POIST LECATION
poiat FacTics C3un 1 iag ) KiPPLE FRC QUTHICL O a1PPLL
e | ermacis STacx 10 (18 3CA2ET 1 3 13Cm LENGTA (L8 OF COLUPNS 4 § &
Lo 27 2.7 3,5 6.2
2 ' o3 27 &,] 3,5 " ﬂ-Q
3 | o5 27 | 13,5 3, {20
4 i 0.7 27 /8.9 3.5 22,44
s 1 0.9 27 24.3 3.5 _27.8
‘ S
[
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METHOD 2 GAS VELOCITY AND CYCLONIC FLOW DETERMINATION

Plant and City Themfson Goubrahors Zoe.
Sampling Location bqémwse, SAde
Run Number _ /
Bar. Press., in. Hg
Stack Press., in. Hg

Stack Dimension, in. - Diam. or side 1

Run Date _04// /50

Clock Time __ 0990

Operator KMJ DL Amb. Temp., °F __4S”
29.5% Static Press., in. He0 - /4SS
29.4$9  Static Press., in. Hg _—0:/2/

27" side2_ Y7

Pitot Tube (C,) ©f%  Pitot Tube Leak Check <0.1@ #/  in. H

A/o C:/c/b;l/o Elea/in leat Dvct

Field data
Velocity Cyclonic flow determination|
Traverse head o Angle (=)
point Position,| (dpg), Stack temp., Apg at O which yields
number in. in. 52% /‘;F 5 reference a null Ap
7 22 ¥ 15.50 20d s N
Z U b 249 12.5. zo‘i f?.:é@ Y\
I 20 : 204
4 22 ErArXKy] ) ' N
re T T % AT 25 %ﬁ"‘%?f <
L rA=a 2 %_ =5 ,z)iag AN
‘ 4
z .G . 2,49 fﬁ'z T 207 AN
3 L20 2.4 KL 2 205 AN
% 22, L) 0, N 20/ N\
229 639 1o — 2% 25 AN
£ &
] VW XM RN ZoF 1~ AN
2 o 26 LN 1 2ed ANl AN
2 i r g N 7T N —<
e 225 ezl Y <
AN
_ N\
a -1
Average angle (=)
2 Average of (=) must be < 10 degrees‘to be acceptable.
NOMAGRAPH DATA
[4es
pal .
ol 8% T, 5 m_2S% Py, 0995 C 070 Dy 206
Zp 242 Ty 208 DN, 0.265 DN, g, 302 RefAp 0.375 W, S/
0. 302 <

o, 32
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METHOD 5 PARTICULATE FIELD DATA

Plant T[“Mﬁ"’\ C"'\'}f"-‘*b'f;4 Zvﬁ‘kﬁ/f rdfon A/C

Ambient Temp., °F

Run No. T2 Very important — Flil in All Blanks . Bar. Press. "Hg 29.5 4 Heater Box Setting, °F
Location Leak Chechs: Bag @15 0028  MeterBox OH@ ___Lj_*f__. Y= _[.¢0 ___ Piobe Tip Dia., In.
Date & w 1 £ o0l Assumed Tm, *F Probe Lengih
Opesator LAm Pitot Tube: ___d._[____ "H,0 Diy Bulb, °F -200 Probe Heater Selting
ampile Box No. __2- 3.7 4, ! Bulb, * 5l varage
lsAel::'&?l N:O __Lc,[k( Static Pre —0/ &S -»:,‘; :b'-:liw:.,": 115/ :vua:o 2:!
Fittar No. Eoy Start: _1337 A d Moisture % 257 Process Weighl
Probs No. 2- Finish: m‘ﬁ Ps/Pm £,999 Steam Load
Phiot Tube Cp e, 3“f Observer - Agency ___ = CFaclor 0. 7¢ Steam P
Pitot Ouitice Manometet Dry Gas Temp
Manomeler (oM *F Box Stack
Clock Dry Gas [T n H,0 Tomp. Temp
Point Time WMaeter, Cu. Fi. n H,0 Desicad Actusl inlet . Outiet °F °F
A 0 £57,00 | 0.57 s | 285 | 74 72 230 20)
2 | 25 | s59.28 ]| oy | 26s | aesT | 79 | 72 255~ 204
3 s S00,48 | ovg | 245 a4s | 43 912~ 235" 208
4 | 25 $03.00 | pdo | 225 225 | 34 73 235" 207
I | 508,72 1 p 33 | |68 l68 A 73 240 Zo 7
Bl Ii_-s;/o 7063 losy | 287 | 287 | 84 | 12 240 2o
2 | 2y St949s o.M | 320 (320 | 884 | 77D 2150 210
3 s E772.24 l.bd 3720 320 | A0 Y PEWe) 210
4 7.5 15734.9% [,55 |aso | as0 |42 | vy 250 210
S 1 1o 1577.0% | .yg 245 |2495 49 | 7% 250 1067
et lesh 579,35 ) ;o512 %0 J29p |42 | 1% 14% 109
2 | 25 15%V.55 1,57 |90©2 {240 |02 | 1% W% %02
2 s I%8%.3b SU 1270 1200 a2 % 250 1 o0&
4 2. 1556,!% | B2 949 l2a05 1482 | 9% 250 204
F | jo, |5%%d5 |25 |\n1q |22 | Q4 Y 15 o 1.0
DI lias/o |55, |4 1228 |20 [ad | 94 |5.D |250 210
2 | as [v4q1.5> [,42 |90y (2075 |90 | 7% |5.0 {350 210
J £ 1534 |4 1220 1220 190 | 7% 5112506 "0 %
H 25 |5185.64 [:3) |VsS liss5s |az % S 1150 3 08
,( /o, _1527.40 |, 13 4%_ .54 190 | 7% |x.3]a50 1%
£ J12sp leag 75 1edy 11,8O [\.wD|qu [7¢ |HO |252 212
2 25 1600.36 |, 2% [0 (1,40 {94 26 4.0 | 252 212
3 1 5 1¢e20l 030 | 152 | )82 |92 vPll KX T 210
41725 |eo36b lo3o | 1.52 ] )52 1 G2 | 77 |45 | 250 209
SV 1w {6os3)] | 049 | 09% | 0.98 | 9z | 77 | #© | 250 208
12T | ol 76
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METHOD 3 - ORSAT AND DRY MOLECULAR WEIGHT DETERHIHATION

Plaat MMW ny/"”ur['am ILRMLJ@%m%%e Location Buefewse &7HL

Sample Type - Continuous
Oxygea Check 20.9% = 0.17
Orsat Leak Check @ &4 min,:

AN

Run Yo.

L

Sample

-

-

Fuel Type
Pipet Levels - Leakfree ?

Pump Leakfree @ 107 ?

N

—

-

Buret JYp - 406 = <0.2 ml 7 <

Date 4_/{(‘?290 Ambient Temp. °F 7%

Sampling Time (24 - hr clock) (225 - !33/ analysis By 247
| Cas Rm]‘-\.c*aali! \Ietl\-czuaz;l \Iet:ﬂ.cr.us.. ~Net A;g. Mt \I?o"'%ec.b}lb :'f:l..l
@ ey Ddlesleslgslecliur] dinl 2.6¢68
- ® (78 Linvl g8 Liesl 1728 sl s3] | 3.625¢
ca (7.8 | OV /76 6.0 /7.6 {0p.0|l0.0| 28 0. 0000
% |10 |gay 100 |02d 100 [@ia] g2r| 28| 236160
Fom m:;;‘f* =k Total 274984
Run No. L Sample Date f(l?[?o Ambient Tamp. °F 7T
Sampling Time (24 ~ hr clock) 1337-/¢4e Analyvsis By _Rgdm
(Cas mm:ActuaI—et icT J.Et NetlActual] Net Agg' L. %-r;eclb/bxﬁ
cC2 23 3| ez loal ¢.31¢3]6.27] dul| 2.7568
G (7.5 Ve {179 171779 |ne |1565] 2| 3.7216
¢ 17.9 20) )25 (Do 17.9 | 00 0.0 281 0.0000
N2 100 421|100 |ga(| 200, | @@t | 28| 22.928
,._”’- - NA Total 27.§634
Run No. 3 Sample Date Z[‘[qup_ Ambient Teap. °F _Z_Z__
Sampling Time (24 - hr clock) 1465 — /b0 b Analysis By _p@omn
— T e Ve e e B it R A noie
ce2 24|58 s |58l g |58]68 | Jul| 25520
2 g2t 5.2 % | 5. 2 1e | 2y | 2| 34p80
co (82 {00 |82 [co{/gr |G0 |co | 28| 0.0002
N2 0 |D1g| 00 (9o 0 @)918.6) 28| 22.WT0
— f.rvae . Total 27, @40
Caat: 20.9-%0:
_ SR e A
Wood s 1or1 130
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METHOD 5 SAMPLE RECOVERY AND INTEGRITY SHEET

Plant /4, Copntr C Recovered By %}&5//‘5‘4
Sample Location_ Payhwse <sncde  Recovery Date_ &-/5-70
Run Number / 2 3
Sample Date Y 4/50. 2//9 4% AL
Sample Box Number / 3 2
Probe Number ) 2 3
Filter Number k&, 35— 36
MOISTURE RECOVERY
Impingers Cont. Number [= 7/ i ~3
Description of Water Clegr Clear Clear
Liquid Level Marked e — e
Final Volume (wt.), ml £20 $06 S72
Initial Volume (wt.), ml Qo 0 200 a0
Net Volume (wt.), ml (g) 206 206 22
Silica Gel Cont. Number )-) ) -2 /—3
Silica Gel Z Spent 9<% IS % P02
Final Weight, g 2326 22206 _P2R23
Initial Weight, g 200 0 due p 00, ¥
Net Weight, g 286 220 223
Total Moisture, g S50 3330 _337.3
PARTICULATE RECOVERY
Filter Cont. Number 1524 Y Lt I-3
Particulate Description Yellyw, vellow e
Filter Cont. Sealed — — —
Final Weight, mg $§08.3 , & 108 & L YIN
Final Weight Audit, mg 3082 5107 $.0
Initial Weight, mg 502 .39 .14 b S0s8 .8
Initial Weight Audit, mg S0z ,1 50S.5 50329
Filter Catch, mg b.2 £ 7.3
Probe Rinse Cont. Number /=1 1-2 =3
Liquid Level Marked e = el
Final Weight, mg 105, 3¢i.¢ & 105,767 3 (0% 48.2
' Final Weight Audit, mg 10S (b \O%, 262 103, @34.2
Initial Weight, mg 125, 313. 0 . 1 196, 1S0b 8 _4t03€:7.3 13
\Initial Weight Audit, mg _/os 3.8 109,261 4 (03,612 %
Less Acetone Blank, mg —0 - -0 = - o-
Acetone Rinse Catch, mg 378 1.4 0.1
14 b 18

\Total Particulate, mg 34.0
A

Acetone Blank Number
| 0h4SG.0

Final Weight, mg
Final Weight Audit, mg {0k 4S8.6

Initial Weight, mg mg, “$SBP ¢
Initial Weight Audit, mg (D6 4<Bé

LABORATORY CUSTODY
Received By: &8M™
Date Received: l_-t“:[ 0
Stored & Locked: _ v
Remarks: __ NodE

Acetone Residue, mg o6~
Acetone Volume, ml | $O
Concentration, mg/mg <.8y¢i0-°
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Run 1

Run 2

Run 3

PROCESS DATA

161 tons
179 tons

190 tons
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VISIBLE EMISSION

OBSERVATION FORM OBSZRVATION QATE START TIME STCP TIME
4/,5/50 Hitd [ Y 2y
sqﬁ MME’\ l / ,. i Z;c. M'SEC 0 |13 |30 |as JM‘NEC 0 |15 |30 |as
ADCRESS r O lololola |10l |0
Hew Ao =
ciT %/L L STATE 2P 2 |00 |00 pnloO O | o
ZH@QQA@ NC K35 13 o lole lola]0lslolo
ONE SOURCE .. NUMBER a O O | 34 O
i) Rb=/5B 01019 clololoD
A‘Paocaﬁ scuu;ﬁm / GPERATING MCOE s |01 O olss|lolol0lo
el ™ i ’@ el s | O @) C? BIOIOIOIO
CONTRQL El uap_r:s.:i' {opsanms MODE " To (016070101016
DESCZ!S?lEM: “‘nss_ncmToxNT B s Ol |olo|®|o | O olo
e A e R S e Tooesever 2 1 Q | O 10 1 D | 39 Q’l OREORNG
/ /
-2 - - [o] O (@) &) WO O O @)
ois .jggg-ﬁj::.;:asaavea ‘omec‘ 102 FROM oaf;avea 10 10100l o ‘ ololo
DESCRIBE EMISSIONS 2 |0l olalol1«210101010
Sk pon 43
Ees on SECOR PLUME TYPE: CONT. O 210 10 O Q 0101010
YR FUGITIVEDQ  INTERO s 10010l 14101010l O
WATER DROPLETS PResenT: [IFwaterorepLer PLveE: |15 [ [mlo ol i sl olo | &
NO O ves Z ATTACHEDO OETACHED @ ~ Y |,
POINT IN PLUME AT WHICH OPACITY WAS DE TERMINED 1 1010 100 1410 |10 Ql o
éﬂtyoml Yh Steam 7 101010 Q iAo loldo
DgEijIBE BACKGROUND | e | O ) AOlol«lololnld
BACKGROUND COLOR SKY c:z«(omco[:s s 1AL Ol 49 Q1o OO (o)
s Scatter 20 O o | O]
wxﬁo' SPEED WIND O RECTION 21 % 0 Q CD a1 | Q %
2-5 X i) NHlo nlalo]l <
AMBIENT TEMP WETBULB TEMR |RH% |22 | O O |0 % J
sTART 4D stoe (L ) L =0 g 510 |2 g ((;) g} o
| souRCE LavouT SkETCH DRAW NORTH ARROW | 24 &) olaololsliolo B C
s 1o |lololol®=lAloldlO
26 | O Ol % 1Qld
X EMISSION POINT 27 | ™ %QO 1L % % AILD
WIND = —> 29 D VOl O Q 89| o ' O
PLUME & STACK- vim|lololo]|sl olnlol F
OBSERVER'S POSITION AVERAGE OPACITY FOR NUMBER OF READINGS ABC
MIGHEST PERIOD ) WERE
RANGE OF OPACITY READINGS
e M%nqum o) MAXIMUM S
SUN LOCATION L OBSERVER'S NAME (BRINT)
TN~ |
COMMENTS: %ER R'S f\GNA U [ on&z%f /7 3
ORGANIZATION /0 /4 3
I HAVE RECEIVED A COPY OF THESE OPACITY OBSERVATIONS | CERTIFIED @Y = 74 z%%'—_—
SIGNATURE =
TITLE DATE VERIFIED BY ‘ons




VISIBLE EMISSION

OBSERVATION FORM OBSERVATION OCATE START TIME STOP TIME ‘
%/f/fo /334 /434 |
“SOUACE NAME ) & EC
Sou /. 7= » o |15 |30 |as N0 |0 |30 |es l
ADDRESV./ b Ao ol dlolola a0l 6!
t{fe a
STy - STATE ZiP 2 010101 012|010 100!
SO/RIC C 27 13|10l 10103 |olololo !
ONE ' URCE 1.0. NUMB =2
[t ) a5 52 s o loTolmlolololS
PROCESS EQUIPMENT OPERATING MOCE s |OClo joglolsslolsT|Iolo
s sphas lt— slololololxs]lolololo
CONTROL EcUl:Mf_NT GPERATING MODE "5 16 1ol ol 01010 S
[DESCRIBE EMISSION POINT e lololol olelol 0 Rl
e AAGVE GROUNDJLEVEL] HEWKHT REL. TO OBSERVER |2 Ololalols|lolololo
20 - ’ o’ - / e | pDlalpl Ol old 10 1o
DISTANGE FAOM OBSEAVER  |OIRECTION FROM OBSERVER | |, ) " 5 o
0~ /95", ﬂa’d‘f ﬂ(‘ - Q 0 o 0 ‘ o
DESCRIBE EMISSIONS ~ R [ HOlojldgloi 0 lolg (O
St ea e '3 ~ a3 0
EMISSION COLOR PLUME TYPE: GONT.Q 616 0 O Q 0 o
O e FUGITIVEQ  INTERD 4 101010101410 101010
wATER oRoPLETS PREsenT. (Fwaterororerrive |8 | S | O 0| Oleslo 0 lo | ©
NO D YES ATTACHEDQ OETACHED
BOINT IN PLUME AT WHICH OPACITY WAS DE TERMINED 6 10 1010|101« l010|o 1O
pborc S Leom 71l oo 10 14710 QOlo | o
aAcxszc No¥aroR SKY CONDITIONS s | O] 0lo |2 49 OlOIO o
A,u - Cfeas 2|0 (nldldlx]l olalal d
E DIRECTION
m%o:;&b wmo; o 2 1O 1o ol5lolololo
AMBIENT TEMP [ WET Sag).a TEMP [RH% |22 | O | Ol | (D] %2 o |O <)
sTaRT b ¢ stop 6% S2 = ol0]lololsklolold o
SOURCE LAYOUT SKETCH oraw NorTH ARROW |26 | A | O o] ol ol o
R) [lolololol=Tollml c
6 |0lololo|®|n|do|O
X EMISSION POINT | Inlnlpolsr Ol olol <
suN - 2 | O 0101 P]|se 10101 &
WIND - —> 2 | O]l ol»=|[0lnlol
PLUME 8 STACK- | O|lpld|D]lselalo |0}
OBSERVER'S POSITION AVERAGE OPACITY FOR NUMBER OF READINGS ASC\
. MIGHEST PERIOD WERE_
140" RANGE OF OPACITY READINGS /
e~ T M ... | MINIMUM O MAXIMUM.3
sun Ldeafion LINE 08s /A NAME (PRINT)
COMMENTS: EEEFIERA SIGNATORE —|0aTE,
@ (1,,1: L7 &%7/ 70
ORGANIZATION // - ’
PACE L44
THAVE RECEIVED A COPY OF THESE OPACITY OBSERVATIONS | CERTIFIED 8Y 4 > TEATE 7
SIGNATURE ETH ki {5
TITLE DATE VERIFIED BY DATE




VISIBLE EMISSION

CBSERVATION FORM OBSZRVATION QATE snzr TIME STCP TIME
! ?/féjr 1ySo /S5
SOURCE NAME ' N o |1s |30 [as I 0 |18 f-so as
M/aﬂ Lo M MIN
ADCRESS rlo |60l | G lo | |lo
CiTY STATE ZIP 2 D10l Olol=2lg Iglo ] o
AT 2< aggsa;ﬂ 3 |1pld10i013310i1dIA1A
o SOURCEZ 1.0. NUM -
py) 336 753 s o lolololswlalola lo
pacc=ss EOU!PMENT OPERATING MODE s101a Aol |lolalo | o
fanf 7= 2 fent s |alOlalolxlololo]|o
cgy / ECUIPMENT OPERATING MODE T A lolololT olblo]o
'Tmnoﬁ NT S, s ln|lO|lo|lO(||olo]lo |0
- ué an 4 rZean_ o~ -
REIGT ASOVE GROUND LEVEL] HEIGAT TS O8SERVER s Ol lololslololol o
20 - 25 - 30 o jolOlololviglplolo
GisT. ~4ca FRGM OBSERVER DI/?ECTI N Facrvj;ssanvsa "o lo l6l0la] 6lol ol o
- /00 24S
ossca s EMISSIONS 2 |0Olnlolole|l0|lpld o
s eaco PLUME TYPE: CoNT. O 310 10 10 10} AN RN7ANS;
EMISSION : 3
vk /.':Za/ FUGITIVEQ  INTERC “lalo 101014101010 1O
WATER DROPLETS PRESENT: |IF WATER DROPLET PU;; s |18 |10 lploleslolglicolo
YES@& ATTACHES A OETACHE
:gm? N PLUME AT WHICH OPACITY WAS%T:RMINED s 10 lololOl®lglplo|l
A-Lorc Stea 7l lololol+«ld 101910
DESCR’ESE ACKGROUND 18 ‘D O Q O 48 O o Q O
SACKEROUNG CoLTR sxv 5 ,1 im0 10101410 lolo 1o
52:.,, 7&( 20 lolnlojx|0idld] L
wmg_s;iso wm‘oUceu;Ec*non 2 plololalslold ] o o
AMBIENT TEMP IweTBuLB TEMR [RHY |22 | A 1D Jlo 01352 O]l ol
START 45~ stop £ 6 =X £ 123 Al jiolols3]19g]10]01C
SOURCE LAYOUT SKETCH oRaw NoRTH ARROW 1 24 |y | |0 |0 | in O 10l o
@ 2s Dlolpisipiolo |l ¢
26 1O 10 |lol® |20 lololc
X EMISSION POINT 27 @ O Q O 87 o Q 0 O
SUN - 2 |6 |l0lO0l Ol lD O |0
WIND - =D 29 | Ol 0l O3 0 8 10
PLUME & STACK- T 30 Cloj|o|se|Olol|d |2
OBSERVER'S POSITION AVERAGE OPACITY FOR NUMBER OF READINGS ABC
HIGHEST PERIOD WERE
RANGE OF OPACITY READINGS
_______ MINIMUM maximum O

oqufv;ns NAME cpninm -

COMMENTS:

OB%E@ SIZAWRE DATZI /f Aa

ORGANIZAT ﬂ‘@ _Z/,/ -

| HAVE RECEIVED A COPY QF THESE OPACITY OSSERVATIONS | CERTIFIED B8Y DATE ;
SIGNATURE é /}4’ 3 /2 0
TITLE DATE VERIFIED B8Y

'OAT




THOMPSON CONTRACTERS INC. VE BAGHOUSE 4/19/90 Rl PG1

READING # OPACITY TOTAL OPACITY

OO H LN

b
(ve)
CO0000O00COO000000O0O000DO000000OOCOOODLOROOOOOO0ODO0OODO0OOQOOOD0

sNaNaNoNoNoNeNoNoNoRelolsNoNaoRoNoNoNoNolsNoeNajoloNooRoRoRo o,

6-MIN AVG

aYoNeNoNoNoNoNoNolelsNaoloNoNoeNeNoloNoNeNeNaleNaoNoloRe ool oge
JeoloNoRoNoNaNoNoNoN-NoNoNoNoNoNoNoNoNaNeNoNoNoloNoNoNulofo oo,



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

G

>

6-MIN A

OPACITY TOTAL OPACITY

READING #

00000000000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000000000000

OCCOO000O00D00DODO0O000O000QQOOO0O0O0000000000000CO000D000000TCO0OO0ODO0OO0O00000O0

000000000000000000000000000.00000000000000000000000000000
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THOMPSON CONTRACTERS INC. VE BAGHOUSE 4/19/90 R1 PG3

READING # OPACITY TOTAL OPACITY 6-MIN AVG
112 0 0 0.
113 ’
114 0
115 0
116 0
117 0
118 0
119 0
120 0
121 0
122 0
123 0
124 0
125 0
126 0
127 0
128 5
129 0
130 0
131 0
132 0
133 0
134 0
135 0
136 0
137 0
138 0]
139 0
140 0

141 0

0
0
o
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

OOOOOOOOOOOOOOOOO
NNOOOOOOOOOOOOOOOO

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

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0]
5
S
5
5
5
5
5
5
S
5
5
5
5
S
5
5
5
5
S
5
S
5
5
5
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

167 0



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

READING # OPACITY TOTAL OPACITY 6-MIN AVG
168 0 0
169 0
170 0
171 0
172 0
173 0
174 0
175 0
176 0
177 0
178 0
179 0]
180 0
181 0
1382 0
183 0
184 Q0
185 0
186 0
187 0
188 0
189 ¢
190 0
191 0
192 0
193 0
194 0
195 0
196 , 0]
197 o)
198 0
199 0
200 0
201 Q
202 0
203 0
204 0
205 0
206 0
207 0
208 0
209 5
210 0
211 0
212 0
213 0
214 0
215 0
216 0
217 0
218 0
219 0
220 0
221 0
222 0

0

0
0
0
0
0
0
0
0
0
0
0
Q
0
0
0
o
0
0
0
0
0
0
0
0
0
0
0
0
Q
Q
0
0
0
o
0
0
0
0
0
0
5
S
5
5
5
S
5
S
5
S
5
5
5
S

223 5



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

READING # OPACITY TOTAL OPACITY 6-MIN AVG
224 0 5 0.2
225 0 5 0.2
226 0 S 0.2
227 0 5 0.2
228 0 5 0.2
229 0 5 0.2
230 0 5 0.2
231 0 S 0.2
232 0 5 0.2
233 0 0] 0.0
234 0 0 0.0
235 0 0 0.0
236 0 0 0.0
237 0 0 0.0
238 Q 0 0.0
239 0 0] 0.0
240 0 0 0.0



THOMPSON CONTRACTERS INC. VE BAGHOUSE 4/19/90 R2 PG1

READING # OPACITY TOTAL OPACITY 6-MIN AVG
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THOMPSON CONTRACTERS INC. VE BAGHOUSE 4/19/90 R2 PG2

G

>

TOTAL OPACITY 6-MIN A

OPACITY

READING #
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THOMPSON CONTRACTERS INC. VE BAGHOUSE 4/19/90 RZ2 PG3

READING # OPACITY TOTAL OPACITY 6-MIN AVG
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
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THOMPSON CONTRACTERS INC. VE BAGHOUSE 4/19/90 R2 PG4

READING # OPACITY TOTAL OPACITY 6-MIN AVG
168 .0
169
170
171
172
173
174
175
176
177
178
179
180
1381
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
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
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THOMPSON CONTRACTERS INC. VE BAGHOUSE 4/19/90 R2 PGS

READING #
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
23¢9
240

OPACITY

COB00O0000000000CGC

TOTAL OPACITY

OOOOOOOOOOOOOOOOO

6-MIN AVG

OOOOOOOOOOOOOOOOO
OOOOOOOOOOOOOOOOO



THOMPSON CONTRACTERS INC. VE BAGHOUSE 4/19/90 R3 PG1

READING # OPACITY TOTAL OPACITY

CcCo~NooumpLUOR

[ 8]
o
OOOOOOOOOOOOOOOOOOOOOOOOOOOOOQOOOOOOOOOOOOOOOOOOOOOOOOO

CO00000O00CODO0O0O0O00O00COOO0OO00O0LOOOODODO

6-MIN AVG
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THOMPSON CONTRACTERS INC. VE BAGHOUSE 4/19/90 R3 PG2

6-MIN AVG

OPACITY TOTAL OPACITY

READING #
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THOMPSON CONTRACTERS INC. VE BAGHOUSE 4/19/90 R3 PG3

READING # OPACITY TOTAL OPACITY 6-MIN AVG
112 0 0 0.0
113 0 0 0.0
114 0 0 0.0
115 0 0 0.0
116 0 0 0.0
117 0 0 0.0
118 0 0 0.0
119 0 0 0.0
120 0 0 0.0
121 0 0 0.0
122 0 0 0.0
123 0 0 0.0
124 o] 0 0.0
125 0 0 0.0
126 0 0 0.0
127 0 0 0.0
128 8] 0 0.0
129 0 0 0.0
130 0 0 0.0
131 0 0 0.0
132 0 0 0.0
133 0 0 0.0
134 0 0 0.0
135 o] 0 0.0
136 0 Q 0.0
137 0 0 0.0
138 0 0 0.0
139 0 0 0.0
140 0 0 0.0
141 0] 0 0.0
142 0 0 0.0
143 0 0 0.0
144 0 0 0.0
145 0 0 0.0
146 0 0 0.0
147 0 0 0.0
148 v} 0 0.0
149 0 0 0.0
150 0 0 0.0
i51 0 Q 0.0
152 0 0 0.0
153 0 0 0.0
154 0 0 0.0
155 0 0 0.0
156 0 0 0.0
157 0 0 0.0
158 0 0 0.0
159 0 0 0.0
160 0 0 0.0
i61 0 0 0.0
162 0 0 0.0
163 0 0 0.0
164 0 g 0.0
165 0 0 0.0
166 0 0 0.0
167 0 Q 0.0



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

READING # OPACITY TOTAL OPACITY 6-MIN AVG
168 0 0 0.0
169 Q 0.0
170 Q 0.0
171 v 0.0
172 0 0.0
173 0 0.0
174 0 0.0
175 Q 0.0
176 0 0.0
177 0 0.0
178 0 0.0
179 0 0.0
180 0 0.0
181 0 0.0
182 0 0.0
183 0 0.0
184 0
185 0
186 0
137 0
188 0
189 0
190 0
191 0
192 0
193 0
194 0
195 0
196 0
197 0
198 0
199 0
200 0
201 0
202 0
203 0
204 0
205 0
206 . 0
207 0
208 0
209 0
210 0
211 0
212 0
213 0
214 0
215 0
216 0
217 0
218 0
219 0
220 0
221 0
222 0

0

0
0
0
0
4]
0]
0
0]
0
8]
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0]

223 0

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
6.0
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 PGS

READING # OPACITY TOTAL OPACITY 6-MIN AVG
224 0 0 0.0
225 0 0 0.0
226 0 0 0.0
227 0 0 0.0
228 0 0] 0.0
229 0 0 0.0
230 0 0 0.0
231 0 0 0.0
232 0 0 0.0
233 0 0 0.0
234 0 0 0.0
235 0 0 0.0
236 0 0 0.0
237 0 0 0.0
238 0 0 0.0
239 0 0 0.0
240 0 0 0.0

—— -
==Z=IS==2==
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TEST PARTICIPANTS

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

W. Quentin Best Visual Emission Evaluator
PACE, Inc.

Dirk Lovelace Air Technician

PACE, Inc.
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APPENDIX F

SAMPLING AND ANALYTICAL PROCEDURES
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APPENDIX G

CALIBRATION DATA
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CALIBRATION INFORMATION

NOZZLES

Each new set of nozzles purchased by Pace are first machined and
calibrated before being put into field use. Thereafter, whenever it
becomes apparent that a nozzle has been damaged, it is again machined
and recalibrated. A set of three is matched to within 0.002 inches

{Difference between high and low readings). Nozzles are checked prior
to each source test.

PITOT TUBES

All pitot tubes used by Pace whether separate or attached to a sampling
probe were made by Pace personnel. Prior to being put into field use,
they are calibrated. In general, if a type "S" pitot tube is
constructed properly, and not positioned too closely to the probe nozzle
or any other obstruction, it will have a Cp of 0.83 - 0.87. As long as
the pitot tube is not damaged its calibration should not change. All
Pace pitot tubes are made to have a Cp of 0.84. If a pitot tube does
not initially have a Cp of 0.84, it is altered until a reading of 0.84
is obtained. Pitot tubes are checked before each source test and
receive a complete calibration once a year.

DRY GAS METER AND ORIFICE METER

Complete meter box <calibrations are performed annually. One point
calibrations at the average orifice meter and maximum vacuum readings
encountered during the compliance test are performed after each source
test. If the dry gas meter calibration factor differs from 1.00 by more

than +\- 0.02 then the dry gas meter is repaired and given an annual
calibration.

THERMOMETERS. FYRITES, ORSAT AND ORSAT BAGS :

Each new thermometer, pyrometer and thermocouple purchased or
manufactured by Pace is checked and calibrated before being put into
field use. After each source test each temperature sensing device used

on the test receives a one point calibration check according to U.S. EPA
guidelines.

Fyrites, orsat and orsat bags are checked before and after each source
test. 1If they do not function according to U.S. EPA protocol that piece
of equipment is either repaired or replaced.

LABORATORY EQUIPMENT

Pace has a written quality assurance document that covers calibration
and maintenance of laboratory equipment. This includes calibration of
the analytical balance against Class S weights, and service contracts to
maintain traceability to N.B.S. Calibration of thermometars,
barometers, stopwatches and wet test meters are traceable to N.B.S. A

copy of our quality assurance document may be obtained by written
request.
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) « N L. Calibrated by 451
Plantwmcﬁ"z k’ u‘v%wﬁr»)h ali ratz/s);i L ‘{/20/%

METHOD 5 PRETEST - POSTEST CALIBRATION CHECKXS

Meter box number /9(c Date j

L4

Dry Gas Meter

Pretest meter calibration factor, Y = [. 00 (within % 27)
\ Postest meter calibration factor, Y = _/.o¢s” (within % 57 of pretest)

Recalibration required? Circle one: yes or@f > If yes new Y = _——

Lower cal. factor, ¥ =

Dry Gas Meter Thermometers

Was a pretest temperature correction used? Circle one: yes orIf yes
temperature correction ___ (within % 5.4°F over range)

Postest comparison with mercury-in-glass thermometer? (within *10.8°F at
ambient temperature) Recalibration required? Circle one: yes on(no)

ecalibration temperature correction? —— (within 5.4°F 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

for calculations (pretest or postest)

Stack Temperature Semsor

Was a pretest temperature correction used? Circle one: yes or If yes
temperature correction —- °F (within #1.5% in °R over range)

Average stack temperature of compliance test, Jg °R

Temperature of ref. thermometer for recalibration #1 Clo  #2 4go °R
(within % 107 of the average stack temperature)

Temperature of stack thermometer for recalibration #1 62 #2 657 °R
Diff. between ref. and stack thermometer temps. #1 _¢ #2 2 °R
the ref. and stack values agree within +1.5%? Circle one@or no

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

Barometer
Was the pretest field barometer reading correct? Circle one:r no
Postest comparison? _&.¢/4 in. Hg (0.1 in. Hg) Recalibration required?
Circle one: yes or(no) 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
Hg in glass 29.674 29.204¢
Field 29:6& 29. 25"
Difference 0.012 0.0l
Nozzle

Was the nozzle calibrated to the nearest .00l in.? Circle onme:(fes/or no
Nozzle #1: pJoz 0.302 0.-303 o, 303 0,30z : Average ©.302
Nozzle #2: p.3¢3 2302 0303 0.302  _2.30) : Average 9,302
Nozzle #3: o, 302 0. 302 0.3v2 0,30 0. 302 : Average 0,302~

Impinger Thermometer
Was a pretest temperature correction used? Circle one: yes or@lf yes
temperature correction .. (within #5.4°F over range)
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PRETEST — POSTEST THERMOMETER CALTBRATION

[EEESSY

Client ﬂ?mTpsm Mrs Date of//ﬁ/ jo + L’/ziﬁ/‘}o
Location _ /4 M‘/’flw-ﬁﬂﬁ‘m} W C. Ref. Thermometer j_(_
Pretest Postest

Thermometer || Temp., °F Ref. Temp., °F Temp., °F Ref. Temp., °F
06 # jape | 7/7 71 7|70 70
b # 345 | 70/7/ 7/ — —
DGM # — — — . _
DGM # — _— — — —_
Impinger #1 71 7) /o 7o
Impinger #2 71 7/ 70 7C
Impinger #3 7/ 2/ —70 70
Impinger #4 7] 7/ d 70
Impinger #5 7/ 7/ 20 70
VB # 2 7/ 7/ 70 7o
B # 2 22 7] 70 70
Box #1 7/ 7/ 9o 70

Box #2 7/ 7/ ' Do 70

Box #3 i 70 7/ TJo 70

Box #4 -_— —_— —_ —

Box #5 J— —_— — ' —_

ox #6 —_— PR . —
‘WB Omega 873 7/ 7/ ' 69 20

DB Omega 873 71 7/ 710 70

WB Omega #) 1) 7) 70 ' 20

DB Omega #/ 71 7/ 76 70

Probe ﬂ;#l 7/ 7/ o 70 -
Probe 4.[' #2 70 7] 95 90

Probe —' #1 —_ - J— — %
Probe =' #2 — - _ —_ ‘

— 1 = 1= — [ -
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RAC STAKSAMPLR CALIBRATION SHEET
Meter Box Serial Number: 1965 Barometric Pressure (Ps): 29.040

Leak Check @ 5.0 in. H:0: OK Date: 12-26-89

Calibrated by: JAB

Pump: OK Pump 0il: OK Clean Quick Connects: OK
Manometers: OK Dry Test Meter: OK Thermometers: OK
Lights: CK Electrical Check: OK  Variac: OK
Vacuum Gauge: OK Leak Check @ 27" Hg.: <0.001 CMM
0.5 S 5.35 65.2 104.5 90.0 97.25 12.80
1.0 ) S.38 65.2 110.0 92.0 101.00 9.28
1.5 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 65.5 121.0 998.0 110.00 11.10
4.0 10 10.77 65.6 122.5 100.5 111.50Q 9.68
Calculate Y and +Ha as follows:
CFu Bo {Ta ave. + 460) 1 0.0317 H  (T.+460) t )* o
CFa (Bo + ~H/13.6)(Tu + 460) " Py (Ta + 460) CFu '
Tolerances: 1=0.90- 1.00-1.10Y +/- 0.02Y °  He=1.6-1.86-2.1 e +/-0.15 in.

CALIBRATION CALCULATIONS PUMP AND ORIFICE METER

Manometer Delta H 0.5 in. K0

512 29.040 { 97.25 + 460) 0.013835

(65.2 + 460) 12,80 2

= 0.990
5.35 (29.040 + 0.0368)(65.2 + 460)

Mancseter Delta H 1.0 in. Hx0

5 1 29.040 (101.00 + 460) 0.03170

~Hy = (
29.040 ( 97.25 + 480) 5

) =1.630

(65.2 + 460) 9.28 2

=0
5.38 (29.040 + 0.0737)(85.2 + 460}

Manometer Delta § 1.5 in. 20

10 1 29.040 (106.00 » 460) 0.04755

s (
29.040 (101.00 + 460) 5 '

} =1.805

(65.2 + 460) 15.24 2
) =1.793

: = 0.995
10.79 (29.040 + 0.1103)(65.2 + 460)

Manoseter Delta H 2.0 in. K0

10 x 29.040 (107.25 + 460) 0.06340

e = {
29.040 (106.00 + 460)

10

(65.5 + 460} 13.35 2

Y= = 0.99
10.80 {29.040 + 0.1471)(65.5 + 460)

Manometer Deita H 3.0 in. Ha0

10 x 29.040 (110.00 + 460} 0.09510

gl yrareraerl 10

) =1.912

(65.5 + 460) 11.10 2

s 1.000 He =
10.76 (29.040 + 0.2206)(65.5 + 460)

Manoseter Delta 4.0 in. Hg

10 % 29.040 (111.50 + 460) 0.12680

0.99 ~He

{
29.040 (110.00 + 460)

10 )

(65.6 + 460) 9.68) 2

T 10.77 (23.040 + 0.2041}(65.6 + 460)

® 29,060 (111,50 + 460) 10

= 1.967



’, NOZZLE CALIBRATION
' Date: 07-24-89
Set Number 1 By: JAB
Ngzgle Dy, in. D=, in. Ds, in. Da, in. Ds, in. D, in. Dava.

1 0.186 0.187 0.188 0.188 0.187 0.002 0.187
187-2 0.190 Q.189 0.189 0.189 0.190 0.001 0.189
187-3 0.185 0.185 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
.250-1 0.252 0.252 0.251 0.251 Q. 252 0.001 0.252
.250-2 0.283 0.252 0.234 0.253 0.25 0.002 0.283
.250-3 0.251 0.249 0.251 0.249 0. 250 0.002 0.250
.300-1 0.303 0.303 0.303 0.304 0.303 0.001 0.303
.300-2 0.304 0.303 0.303 0.303 0.303 0.001 0.303
.300-3 0.300 0.300 0.300 0.295 0.300 0.001 0.300
.335-1 0.336 0.336 0.336 0.337 0.338 0.002 0.336
375~1 0.373 0.376 0.376 0.373 0.373 0.001 0.373
375-2 0.376 0 375 0.378 0.37% 0.375 0.001 0.37%
37s8-3 0.373 0.375 0.374 0.375 0.374 0.001 0.375
.400-1 0.404 0.40S 0.404 0.40S 0.404 0.001 0.404
.500-1 0.304 0.504 0.504 0.50S 0.504 0.001 0.504
.500-2 0.304 0.503 0.503 0.503 0.502 0.002 0.503
.500-3 0.503 0.502 0.503 0.502 0.502 0.001 0.S502

.625-1 0.620 0.619 0.618 0.618 0.619 0.002 0.61%
.775-1 0.770 0.778 ,0.780 0.780 0.780 0.002 0.779
1.00-1 1.000 1.000 0.999 1.000 1.000 0.001 1.000

Set Number 2
Da, in. Da, in. ‘Da, in. D, in. Dave.

I.D.
.187-1 0.185 0.185 0.185 0.186 0.184 0.002 0.18S
.187-2 0.184 0.185 0.18S 0.186 0.185 0.002 0.188
.187-3 0.186 0.186 0.186 0.187 0.186 0.001 0.186
203-2 0.207 0.207 0.206 0.206 0.207 0.001 0.207
.250-1 0.249 T 0.281 0.250 0.250 0.251 0.002 0.250
.2580-2 0.252 0.253 0.252 0.282 0.251 0.002 0.252
.250-3 0.2%0 0.249 0.250 0.250 0.250 0.001 0.250
.300-1 0.302 0.302 0.303 0.303 0.302 0.001 0.302
.300-2 0.303 0.302 0.303 0.302 0.301 0.002 0.302
.300-3 0.302 0.302 0.301 0.301 0.302 0.001 0.302
335-2 0.339 0.339 0.340 0.340 0.339 0.001 0.339
.375-1 0.376 0.375 0.376 0.37% 0.375 0.001 0.375
.375-2 0.377 0.376 Q0.376 0.376 0.376 0.001 0.376
375-3 0.376 0.376 0.377 0.376 0.376 0.001 0.376
.500-1 0.496 0.496 0.497 0.496 0.497 0.001 0.496
.800-2 0.499 0.498 0.498 0.499 0.499 0.002 0.499
.500-3 0.498 0.498 0.499 0.498 0.497 0.002 0.498
Where:

1.2.3.a4.5 = Nozzle diameter measured on a different diameter, in.

Tolerance = measure within 0.001 in.-
maximum difference in any two measurements, in.
Tolerance = 0.004 in.

average of D1, Dz, Da, Da, and Ds.

D

D-V. -
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TYPE S PITOT TUBE INSPECTION DATA FORM

Date: 07-24-89
Calibrator: WQB

Specifications:
1.) Pitot tube assembly must be level.
2.) If pitot tube is damaged explain under comments section.

3.) 2 = A gin T (<0.125) and w = A sin 6 (<0.03125)
4.) a ¢10° and B «S°

I.D. a,* a,® B," B)" T' 8 4, in. 2z, in. w, in. Py, in. Pp, in. D¢, in
36°'°'-1 1.0 1.5 1.0 1.5 2.00.5 0.730 0.025 0.00640 0.365 0.365 0.376
36''-2 2.0 2.0 2.0 1.5 0.00.5 1.152 0.000 0.01005 0.576 0.576 0.376
40°'-1 1.0 0.0 1.0 0.0 0.50.5 1.112 0.010 0.00970 0.556 0.556 0.385
S4'°'-1 1.0 0.5 0.5 1.0 1.01.S 0.960 0.017 0.02513 0.480 0.480 0.385
66''-1 1.0 0.0 3.0 2.0 0.51.5 1.042 0.009 0.02728 0.521 0.521 0.375
%6''-1 0.0 2.0 2.0 1.5 2.01.5 0.902 0.032 0.02361 0.451 0.451 0.380

3'-1 0.0 0.0 0.0 0.0 0.01.0 1.057 0.000 0.01845 0.528 0.529 0.376
3' -2 0.5 0.5 0.0 0.5 0.50.0 1.044 0.009 0.00000 0.522 0.522 0.375
3'-3 0.5 0.5 1.0 0.5 0.51.0 1.044 0.009 0.01822 0.522 0.522 0.378
4" -1 0.5 0.5 0.5 2.0 0.51.0 0.950 0.008 0.01658 0.47S 0.475 0.378
4' -2 0.0 0.5 0.0 1.5 1.00.5 0.889 0.016 0.00776 0.444 0.445 0.376
4' -3 3,5 2.5 1.0 1.5 0.51.5 0.875 0.008 0.02290 0.437 0.438 0.376
4' -4 0.5 3.5 2.5 1.5 0.51.0 0.837- 0.007 " 0.01461 0.419 0.418 0.375
4' -5 0.5 1.0 1.5 0.0 0.01.5 0.861 0.000 0.02254 0.431 0.430 0.374
4' -6 0.5 0.0 0.5 0.5 1.01.5 0.%7 0.017 0.02479 0.474 0.473 0.379
5*-1 1.0 1.0 1.0 2.0 2.00.5 1.044 0.036 0.00911 0.522 0.522 0.373
5' -2 0.5 1.0 1.0 1.5 0.50.5 1.046 0.009 0.00913 0.523 0.523 0.373
$'-3 0.5 1.0 0.5 0.5 0.51.5 1.045 0.009 0.02736 0.523 0.522 0.376
S'-4 3.0 0.5 0.0 0.5 2.51.0 1.027 0.045 0.01792 0.513 0.514 0.376
6' -1 0.0 1.0 0.0 0.5 1.01.0 0.993 0.017 0.01745 0.496 0.497 0.376
.6' -2 0.5 0.0 0.0 0.5 2.01.0 1.008 0.035 0.01759 0.504 0.504 0.376
6' -3 0.5 0.5 1.5 0.5 1.01.5 1.004 0.018 0.02628 0.502 0.502 0.377
" 6' -4 1.0 0.5 1.0 0.0 2.01.0 1.000 0.035 0.01745 0.500 0.500 0.375
8" -1 1.0 0.0 1.5 2.0 3.00.5 0.841 0.044 0.00734 0.420 0.421 0.378
8" -2 1.0 0.0 2.5 3.0 2.02.0 0.871 0.030 0.03039 0.435 0.436 0.373
8' -3 1.0 0.0 4.0 1.0 0.01.5 0.905 0.000 0.02369 0.452 0.453 0.374
8' -4 2.0 2.0 0.0 0.0 0.00.0 1.007 0.000 0.00000 0.504 0.503 0.378
8 -5 0.0 2.0 0.0 0.0 2.01.0 0.965 0.034 0.01684 0.482 0.483 0.380
‘-6 0.5 2.0 0.5 2.0 1.00.0 0.917 0.016 0.00000 0.458 0.459 0.383
8'9'* 1.0 2.0 1.5 1.5 1.02.0 0.895 0.016 0.03124 0.447 0.448 0.380
9'7''-1 0.0 1.0 0.0 1.0 0.0 0.5 0.905 0.000 0.00790 0.452 0.453 0.377
9'7''-2 0.0 1.0 3.0 2.0 3.01.5 0.951 0.050 0.02489 0.475 0.476 0.377
12'6'* 1.5 1.5 2.5 2.5 0.00.5 0.809 0.000 0.00705 0.404 0.404 0.377

Comments: Only minor filing and cleaning required.

Pitot tubes requiring further calibration: None.
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Standard Pitot Tube Calibration

Serial # 160 - 18 -1

0.248"
} 18.188" ‘—’!Diameter
j |y
0.253"
Diameter
== Lo 0.315" Diameter  Static
T T
4.953" Pressure Impact (Total)

4
2.685"

“- e

0.125" Diazater
Impact Hole

8 - 0.034" Static Holes
Equally Spaced

2.7.1 Hemisphérical Tip
2.7.2 8.53 Diameters
2.7.3 15.76 Diameters
2.7.4 0.034"

. 2.7.5 90° curved bend

Pressure
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CICICries. e TEMESRATURE SENSOR CALIBRATION DATA FORM
TOLERANCE: +/- 5.4 F

DATZ: 07/25/89 BARCMETRIC PRESSURE: 29.419
AMBIENT TEMPERATURE, F : 72 REFZ3SNCT THERMOMETZR # 22 & #c
CALIBRATOR: WGB
REFERENCE THEIMCCOUPLE
REFZRENCE THERMCMETER BOTINTIOMETZR TEMFERATURE
POINT # SCURCE TEMPSRATURE,F  TEMPERATURE,F DIFFERENCE, %
Merer Box _
12644 A, ica bath k] % -2
B. water bath 0 ] 0.19
C. oil bath 122 120 0.2
D. ail bath 170 163 0.16
12648 A ice bath - % -2
8. watar bath 70 70 0.00
c. oil bath 123 124 -.17
D. oil bath m 1n -.16
13484 A. ice bath _ kL) B 0.40
B. watar bath 70 n 0.00
C. oil bath 125 127 %
D. oil bath 17 n 0.00
13488 A. ice bath 3 % ) -2
B. water bath 0 70 0.90
c. oil bath 126 128 -2
D. oil bath in 170 0.16
14018 A ica bath kL] ¥ -.20
B. vatar bath 70 n 0.00
c. oil bath 128 128 0.00
D. oil bath 172 174 -2
14018 A, ice bath ki % 0.20
B. watar bath 70 n -.19
C. oil bath 129 13t -3
D. oil bath 12 n 0.00
19632 A, ice hath 3 % 0.20
B. watar bath 0 8 0.19
C. oil bath 130 120 0.00
D. oil bath 1n 17 -2
19658 A, ice bath k] R} 0.00
B. water bath bl n 0.00
c. oil bath 134 126 -3
D. oil bath 172 173 -.16

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

REF TEMP, F + 480




g' orCrones. ne. PROBE THERMOCOUPLE

TEMPERATURE SENSOR CALIBRATION DATA FORM
TOLERANCE: +/- S.4 F

DATE: 07/25/89 BAROMETRIC PRESSURE: 29.419

AMBIENT TEMPERATURE, F : 72 REFERENCE THERMOMETER # #22 & #S
CALIBRATOR: WQB
REFERENCE THERMOCOUPLE
REFERENCE THERMOMETER POTENTIOMETER TEMPERATURE
BOINT & SOURCE TEMPERATURE,F  TEMPERATURE,F  DIFFERENCE, %
Probe - ¢
4'-1 A oil bath 92 . 2 0.00
B. oil bath 262 262 0.00
C. o1l bath 383 385 -.2%
4'-2 A oil bath 92 92 0.00
B. oil bath 262 243 -.14
C. oil bath 384 385 -.12
-l A oil bath 95 9 0.36
B. oil bath 262 243 -.14
C. oil bath 392 395 -3
§'-2 A oil bath 97 % 0.18
B. oil bath 242 242 0.00
C. oil bath 384 385 -.12
6'-l A 0il bath 9% 97 0.18
B. oil path 242 243 -.14
C. 0il bath 39 392 -.12
6'-2 A, oil bath 9 % 0.3
8. oil bath prv 246 -8
C. oil bath 385 386 -.12
8'-1 Al oil bath 100 9 0.3
B. oil bath 246 268 -.28
C. oil bath 388 385 0.00
8'-2 A o0il bath 100 9% 0.18
B. oil bath 246 246 0.00
C. oil bath 385 a8s 0.00
-1 A oil bath 100 9% 0.3%
B. oil bath 246 243 -2
C. oil bath 385 385 0.00
89 A oil bath . 102 101 0.18
B. oil bath 247 29 -.28
C. oil bath 386 386 0.00
LT oil bath 102 101 0.18
' B. oil bath 248 249 -.14
C. o0il bath ki) k7] -.12
12' 6" A. 0il bath 103 102 0.18
B. 0il bath 249 249 0.00
¢. oil bath 392 393 -.12

P e ey T L 1

TEMPERATURE  (REF TEMP, F + 460) - (TEST TEMP, F + 480)
DIFFERENCE = cccccccmmccecccccccccccccacremom e —— e X 100 ¢= 1.5%

REF TEMP, F + 460



M SAMSLI BOX

\cCorceres, e TIMPIAATURE SENSOR CALIBRATION DATA FORM
TOLERANCZ: +/- 5.4 F

DATZ: 07/25/8¢ BARCMETRIC PRESSURE: 29.419
AMBIZNT TEMPSRATURE, F : 72 REFZZENCT THERMOMETZR # 22 & #S
CALIERATOR: WGE
JIRENCI THEIMCCOUPLE
REF=ZRENCE THEIMCMETER POTENTIOMETER TEMPERATURE
POINT 2 SQURCE TEZMPTIATURE,F  TEMBSRATURE,F DIFFZRENCE, %
Sample Box
3% A 0il bath 122 2 0.17
B 0il bath 200 200 8.00
¢ oil hatd 220 20 0.00
] oil bath 260 260 0.00
E oil hath 87 288 -13
7] A il hath 122 122 0.00
B oil tath 200 202 -.30
¢ oil hath 220 a9 0.18
D oil bath 20 260 0.00
E 0il bath 27 p:U 0.2
] A oil bath 122 phal 0.17
B oil bath 200 01 -.15
¢ oil bath 29 29 0.00
D oil bath 264 25 -.14
£ oil bath 289 29 0.00
# A il bath 122 123 -.17
8 oil bath 200 0 -.18
¢ oil bath 20 Pl 0.15
. D 0il bath %4 %4 0.00
E. oil bath 20 pi1d -.13
] A oil bath 123 123 0.00
8. oil bath 200 199 0.18
¢ oil bath 20 2 -.15
D oil bath 268 268 0.00
4 0il bath pi) | 21 0.00
] A 0il bath 123 124 =17
B oil bath 200 19 0.1
¢ oil lath m p s 0.29
D oil bath 268 %6 0.27
i oil bath 2t m -.13
£ A oil bath 3 124 -17
B oil bath 200 198 0.30
c 0il bath y<! B mn 0.29
D oil bath m yri] -2
¢ 0il bath 29% 5 -3
8 A oil bath 124 124 0.00
B oil bath 200 P18 -.15
¢ 0il bath 2% pak] 0.14
D oil bath 274 14 -.14
E 0il bath 26 wm -13

TEZMPERATURE (REF TEMP, F + 460) - (TEST TEMP, F + 460)
DIFFERENCE = —ccaw- - - X 100 ¢= 1.5%%

REF TEMP, F + 480




%crc‘rcr}es e

IMPINGER

TEMPEIATURE SENSCR CALIBRATION DaTa FORM

TOLIRANCE: +/- 2.0 F

DATZ: 07/25/89

BARCMETRIC PRESSURE: 29.419

AMBIENT TEMPSRATURI, F : 72 REITISNCT THERMCMETZX 7 22 & 25
CALIBRATOR: WGB
REFEZRENCE THERMCCOUPLE
REFERENCE THERMOMETER BOTEINTIOMETER TEMPERATIURE
BOINT # SCURCE TEMPEIRATURE,F  TEMPEIRATURE,F DIFFERENCE, X
Iapingar
# A. ica hath n 2 0.90
B. watar hath 70 70 0.00
c. watar bata ] s 0.00
D. watar haty 120 120 0.00
/] A. ica hath kvl 2 0.00
8. watar bath 70 n -.19
C. vatar dath 9 %5 0.00
D. watar bath 120 10 0.00
3 A. ice hath 2 n -.20
B. watar batd 70 n 0.00
c. vatar bhath 95 95 0.90
D. watsr bath 120 130 0.00
% A. ice hath 2 kx| -.20
B. watar hath 10 n -.19
C. Watsr hath 95 ] 0.00
D. watar bath 130 131 =17
5 A ice bath 2 - B -.20
B. watzr bath n 10 0.19
c. water bath - 95 s 0.00
D. watar hath 130 130 0.00
TEMPERATURE  (REF TEMP, F + 460) - (TEST TEMP, F + 460)
DIFFERENCE = ----- - X 100 <= 1.5%

REF TEMP, F + 480



chcrereres, e WET - BULS & DRY - BULS: OMEGA T2MP
TIMPTAATURE SENSOR CALIBRATION DATA FORM
TOLIRANCI: +/- 5.4 F

DATZ: 07/25/89 BARCMETRIC PRESSURE: 29.419
AMBIZNT TEMPEIRATURE, F : 72 REFIRENCE THAERMOMETEZ # 22 & 328
CALIBRATOR: WGE
REFERENCE THERMCCOUPLE
REFERENCE THERMCMETER BOTENTIOMETZR TEMFERATURE
BOINT # SCURCE TEMPERATURE,F  TEMPSRATURE,F DIFFEZRENCE, %
Omesa Tesp HH-2 §1
Dbl A. watar bath 70 n -.19
B. 0il hath 120 120 0.00
c. oil batd 170 in -.16
D. oil bath 20 o ~.15
E. 0il bath 260 it ] 0.14
Wbl A. watar hath n 0 0.00
8. oil bath 120 u -.17
c. oil bath 170 17 -.16
D. oil bath 20 A9 .18
. 0il bath %0 "%t -.14
(peca Teap HH-2 ¥
0b2 A. water bath 0 n -.19
B. oil bath 120 1 -.17
c. oil bach n 12 -.16
D. oil bath o pov3 -.15
E. oil hath 262 % 0.00
wh2 A. water bath 7 ] 0.19
B, oil bath jUal 22 -.17
C. o0il hath m 170 0.16
D. 0il bath 22 y+v3 0.00
E. 0il bath 262 %t 0.14
(eera Temp 473-7
Dbl A, watar bath n n 0.00
8. oil bath hbal 12 -17
C. oil bath 173 173 0.00
D. oil bath m m -.15
1. o0il bath %62 %3 -.14
w1 A. water bath n n 0.19
B. 0il bath 122 vl 0.17
c. oil bath Vx| 174 -.16
D. oil bath 22 k-] 0.00
E. o0il bath %62 )3 0.14
Oneez Temp 873-7 High Tewp
A. oil tath kY 8 -.12
B. 1. furnace 450 482 -2
C. 3. furnace S7S 51 0.19
D. 3. furnace 800 803 -.2
E. 1. furnace 1140 143 -.19

TEMPERATURE  (REF TEMP, F + 460) - (TEST TEMP, F + 460)
DIFFERENCE = ~=cmecona- ——— --- X 100 ¢= 1.S%

REF TEMP, F + 460

-




%‘ CICICHES, re. WET BULS - DRY BULB - NOx & HOT BOX: BIMETALLIC

TEMEERATURE SENSCR CALIBRATION DATA FORM
TOLZRANCZ: +/- 5.4 F

DATZ: 07/28/8¢

AMBISZNT TEMPERATURE, F : 72

BARCMETRIC PRESSURE: 29.419
REFZRENCE THERMOMETZZ # 22 & 3S

CALIBRATOR: WCGB
ETIRENCE THERMCCOUPLE
REFERENCE THERMOMETER POTENTIOMETER TEMPERATURE
FOINT # SCURCE TEMPIRATURE,F  TEMPSRATURE,F DIFFERENCE, %
Bisetallic
#bl A. watar bath n A 0.00
8. oil bath 120 130 0.00
c. oil bath 185 184 0.16
D. oil bath %2 243 -.14
E. oil bath o m -0
Dbl A. watar bath by n 0.19
8. oil bath 121 130 0.7
c. oil bath 185 185 0.00
D. 0i] bath %3 244 -.14
E. oil bath m mn -.14
w2 A. watar bath n ” .00
B. 0il bath 1t 130 0.17
C. oil bath 185 184 0.16
D. oil bath 243 243 0.00
E. oil hath 70 N -.14
02 A. vatar hath ! 0 0.28
B. oil bath 31 130 0.17
C. oil bath 185 186 -.16
D. 0il bath 243 243 0.00
£. oil bath m m -.14
Nox A watar bath n n 0.19
B. oil bath 131 ki § 0.00
c. oil bath 185 186 -.16
D. oil bath 243 24 -4
i. oil bath n n -0
Hot Box A. watar bath 2 70 0.8
‘8. oil bath 131 130 0.17
c. oil bath 185 8 0.16
D. oil bath 2%4 U 0.28
| 0il bath m 29 0.1
TEMPERATURE (REF TEMP, F + 460) - (TEST TEMP, F + 460)
DIFFERENCE = ---- ———

REF TEMP, F + 460

X 100 ¢= 1.5%
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E\ 11 Whatman Inc.

Whatman inc. e 9 Bridewall Place, Ciilton, New Jersey 07014 ¢ Teiephone: (201) 7774825
Telex: 133428 ¢ Cable: REEVEPAP .

February 1, 1979

Mr. Paul R. Jenkins, Jr.
Vice-President :
Environmental Testing Inc.

1700 University Commercial Place
Charlotte, North Carolina 28213

Dear Mr., Jenkins:

Further to our telephone conversation on J’uma.ry 15, 1979 Reeve Angel Grade
9Q0AF is tested with a Q128 DOP Penetrometer manufactured by the Air Technology
Association to measurs DOP. This is a more sophisticated unit than that
listed in the FPederal Register, Part II, Thursday, August 18, 1977, Environ-
mental Protection’ Agency, Standards of Performance for New Stationary Sources.

Grade 900AF will meet the EPA DOP requirements of 0.05 € percent penetration
on a 0.3 micron dioctyl phthalate smoke particles as listed on page 41778

of the Pederal Register, Vol. 42, No. 160, Thursday, August 18, 1977 under 3.
Reagent, 3.1.1 Filtars.

I hope this will satisfy your inquiry. If we can be of any further service,
please contact us at your conveniencs. g

Very truly yours,

Ol b
‘-"'John Zacharias
Vice President

Business Manager, Paper Division, N. A.

JZ/mpm




00. GCA CORPQRATION
Precision Scientific Group
GCA 3737 West Corttand Strest
Chicago. Htinois 60647
Telaphone: 312-227-2660
Telex: 254028

February 2, 1984

Envirommental Testing
1700 University Commercial Place
Charlotte, N.C. 28213

Attn: Mr. Paul Jenkins

Subj: Certification Wet Test Meter

Dear Mr. Jenskins:

In lieu of any printed certification from our company, we offer as follows
our statement on the referenced subject.

"The Wet Test Meter catalog nmumber 63123, has been
tested at our plant facilities using a Meter Prover
Bottle NBS registration No. 4897. The Meter was
found to perform to our advertised specifications
of plus or minus 1/2% errcr in flow rate and con-
forms to specifications of ASTM D-1071."

Respectfully,




Sci Product
CORNING Cc::?ig; G;ass V\?orks
Coming, New York 14831 USA
Tel: 607-974-9000

a CORNING Laboratory Sciences Company

November 18, 1986

Mr. Paul Jenkins

Environmental Testing Inc.

1700 University Commercial Place \
Charlotte, NC 28213

Dear Mr. Jenkins:

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

Very truly yours,

Allen R. Fuller
Product Engineering Supervisor

b10012



Weight Traceability
Certificate

To: /)ﬂce L #bor F)-‘(ORI\/ Zve
179 Juiv CompmeRein
cCharlotie Al 2%213

The balances listed below have been serviced by our representaiive on
Jaw 29% ;992

This Is fo certify that the test weights used are fraceable to the National
Bursau of Standards. '

Angiyticai Precision
METTLER Identification number of test weights used: 59
METTLER calibration date of fest weights used: s
Natlonal Bureau of Standards fest number: 73,7/05 20-p1ef9

Model and serial number of balances serviced:
AE/£3 < 57742

H5Y

612277

AKI6C AYYT22

AL L2

METTLER Setvice Representative

Qe 47" 992
"/Dmeoflssue’

Mettier Instrument Corporation ¢ Box 71 « Hightstown, NJ 08520 « (609) 448-3000 e Telex MICO 7607376



KIMBLE .
Division of
Qwaens-lllinois 4

December 11, 1986

Mr. Paul R. Jenkins
Environmental Testing, Inc.

1700 University Commercial Place
Charlotte, MNorth Carolina 28213

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

Dear Mr. Jenkins,

Volumetric standards, utilized by Kimble for calibration of class A and B

laboratory glassware, are designed to meet applicable calibration requirements
of ASTM Standard E 542.

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

Sincerely,

;:zﬁé:; ;Vﬁziﬂbﬂ-——~'

Lew Horan
Standards Dept.

Mike Mollick
Quality Control

cc: Mr. N. DeBello - M.O.
MI‘. Eo Trasoras - Qvo



WALTER H. KESSLER COMPANY, INC.
THERMOMETERS @ HYOROMETERS

! ONE-SIXTY HICKS STREET : WESTBURY, LONG ISLAND, NEW YORK ¢ 216 EDAEWOOD 4.4064

MANUFACTURERS CERTIFICATE OF CALIBRATION

This is to certify that the instrument listed below has been tested in our temperature calibratipn laboratpry
in accordance with the latest procedures in the finest constant temperature equipment available. against
National Bureau of Standards certified master standards.

Certified for: Fisher Scientific Company

Thermometer #15-041D -1/201°C in 0.2° Div Total Immersion

Description:

Instrument Serial No. 811 007 Date Cortified: ___January 30, 1981
Reeding of This Instrument Reading of N.B.S. Standard
(True Temperaturs)
+0.02C 0.00C
20.00C 20.00C
40.00C 40.00C
| . 59.96C  60.00C
| 79.98C . 80.00C
100.02C : 100.00C
119.92¢C 120.00C
139.98C 140.00C
160.00C 160.00C
180.00C ' 180.00C
199.86C 200.00C

The tabulated readings apply provided the ice-point reading taken after exposure for not less than 3
days to a temperature of about 25° C (77°F) is +0.02C - If the ice-point reading is found to be
higher (or lower) than stated. all other readings will be higher (or lower) by the same amount.

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

NBS Standard M44165,78A-227,M44451,78A-220,78A~601/602

NBS Test No 176240,219883,176240,219883,219606

WALTER H. KESSLER COMPANY. INC,

bl
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Group

. DATE:__12-10-85

CERTIFICATE OF CALIBRATION

-

CUSTOMER: _ENVIRONMENTAL TESTIMG INCCustomer Purchase Order: 2861R0 -

1700 UNIV COMMERICAL PL OMEGA Work Order No:__SO 5112687€0

" CHARLOTTE NC 28213 MODEL: HMH-2

SERIAL NO:_ 14403

OMEGA ENGINEERING certifies that the above instrumentation has been
calibrated and tested to meet or exceed the published specifica-
tions. This calibration and testing was performed using
instrumentation and standards that are traceable to the U.S.
Natiocnal Bureau of Standards. '

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

-

; [

verno
or, Instrumentation

CAL-3

«f E OMEGA ENGINEERING, INC.

LPowuecaraess of )} OMEGA INTERNATIONAL CORP. oD sioueGA
One Omega Drive, Bax 4047, Stamford, CT 08807-0047 (203) 359-1660 Tolax 996404 Cable OMEGA FAX (203) 369-7700

1



TECHNICAL DATA ON

EPM 2000 AIR

SAMPLING FILTERS

SELECTED AS THE EPA STANDARD

EPM 2000 is the new Whatman filter which has
been specifically developed foruse 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 fiiter of choice for high
volume sampling.

2 Specifically developed for use with high
volume air samplers.

z.‘Chosen by the EPA for their National Air
Surveillence Network (Contract No.
68-02-3709).

1 Manufactured from 100% borosilicate glass
microfibres under strictly controlied
conditions.

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

)| Heat-;reated after manufacture to remove
organic traces.

| No bjnder used in manufacture for
maximum purity.

: Each sheet individually numbered for rapid
identification and recording.

otIRI ICATION NO 888 EPM A

EPM 2000-THE STATE OF THE
ART FILTER MEDIUM FOR HI-VOL
AIR SAMPLING

Today, more than ever before, concern over the
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 technicaily advanced air
filtration medium, suitable for both
gquantitative and qualitative measurements.

HIGH PURITY - HIGH PERFORMANCE

The EPA piace specific requirements on the
purity and performance of the glass microfibre
filters which are used throughout their National
Air Surveillence Network of poilution
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
interferencs.

EPM 2000 offers high flow rates while
simuitaneously providing exceptionally high
particle retention efficiencies. Complete
reliance can be placed on EPM 2000 to provide
optimum resuits 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 866
4.7 cm circles [packs of 100)  Cat. No. 1882 047





