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Introduction

Source sampling was performed on an asphalt plant located at Carl Rose and
Sons, Elkin, North Carolina on May 20, 1992. The purpose of the sampling
was to determine compliance with the permit limitations of 0.04 pounds per
dry standard cubic foot as required by the North Carolina Department of
Environment, Health, and Natural Resources (NCDEHNR).

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
(NCDEHNR). Randy Oakley, of the NCDEHNR, was present to observe testing
procedures. Quentin Best, Tom Wynn, and Dale Mace were test participants

representing PACE, Inc.

The following sections of the report includes the suﬁmary 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 Carl Rose and Sons asphalt
plant in Elkin, North Carolina for particulate sampling. The mean
particulate concentration was 0.1234 grains per dry standard cubic foot.

The mean particulate emission rate was 19.506 pounds per hour.

Visible emissions were taken on the baghouse during the particulate test.
The highest six-minute average was 6.0 percent opacity on run Number 1 and

7.1 percent opacity on run Numbers 2 and 3.

Based on the results of the particulate sampling, the Carl Rose and Sons,
Elkin, North Carolina asphalt facility was not in compliance with the North
Carolina Department of Environment, Health, and Natural Resources permit

Timitation of 0.04 grains per dry standard cubic foot.
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Carl Rose and Sons, Elkin North Carolina

Summary of Results - Particulate Sampling

Run Number 1

Date 05/20/92

% Isokinetic 101.95

Volume of Gas Sampled, 38.044
SCF * Dry

Stack Gas Flow Rate, 18699.7
SCFM * Dry

Stack Gas Flow Rate, 35306.7

ACFM

Particulate:

Catch, mgrams 305.05

Concentration, grains/ 0.1235
SCF * Dry

Emission Rate, 1bs/hr 19.789

*68¢F, 29.92 in. Hg
**Nozzle, probe, filter

2
05/20/92
101.33
36.953

18274.8

34489.9

290.45
0.1210

18.957

3
05/20/92
102.09
37.430

18372.3

. 34667.3

305.20
0.1256

19.771

Averages

05/20/92

300.23
0.1234

19.506
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Process Description and Operation

The Carl Rose and Sons asphalt plant in Elkin, North Carolina is a
continuous drum type plant. It produces hot mix asphalt made with 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 241 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 for baghouse was divided into
twelve equal parts. 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 Jast disturbance in
the gas flow as outlined in Method 1, Code of Federal Regulations, Title
40, Part 60, Appendix A (July 1, 1991).
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Sampling and Analytical Procedures

A1l sampling and analytical procedures used were those recommended by the

" U.S. Environmental Protection Agency and the North Carolina Department of

Environment, Health and Natural Resources (NCDEHNR) . Complete details are
found in Appendix F which is a copy of the Code of the Federal Regulations,
Title 40, Part 60, Appendix A, Methods 1 through 5 and 9 (July 1, 1991).

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 visual emission determination.
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Appendix A

Summary of Results



pace.

Summarv of Method 5 Particulate Results

Carl Rose & Sons Inc. Baghouse Stack Elkin NC

Run Number
Date
DN Sample nozzle dia., in.
TT Net time of test
FB Barometric pressure, in. Hg.
PM Average crifice pressure
drop. in. Hz0
VM Volume of dry gas sampled.
cu. ft. at meter conditions
™ Average gas meter temp.
in degrees F.
VMSTD Volume of dry gas sampled
at standard conditions*®, SCF
Vi Total water collected in
impingers + silica gel, ML.
VMV Volume of water vapor at
standard conditions*, SCF
PMV Percent mdisture by volume
‘MD Mole fraction dry gas
PCOZ Percent C02 by volume, dry
PO2 Percent 02 by volume, dry
PCO Percent CO by volume, dry -
PN2 Percent N2 by volume, dry
MWD Molecular weight-dry stack gas
MW Molecular weight-stack gas
CP Pitot tube coefficient
DPFS Average velocity head of
stack gas, inches water
TS Average stack temperature, F

1
5/20/92
0.208
60
29.17

1.501

39.38

74.65

38.044

253.0

11.914

23.848
0.7615

4.90
14.00

0.00
81.10
29.344
26.639
0.84

1.1841

278.92

Appendiz A
2 3
5/20/92 5/20/92
0.208 0.208
60 60
29.17 29.17
1.418 1.427
39.00 40.17
85.00 94.21
36.953 37.430
237.0 239.0
11.160 11.255
23.196 23.117
0.7680 0.7688
5.00 4.90
13.90 13.97
0.00 0.00
81.10 81.13
29.35%6 29.343
26.722 26.721
0.84 0.84
1.1530 1.1584
283.79

284.42



PS

VES

AS

Qs

QSW

QA
PERI
FMF
CAN
CAM
CAT
CAW

FNP

Static pressure of stack
gas. inches Hs.

Stack pressure, absolute
Average stack velocity, FFM
Stack area. inches sqrd.

Stack flow rate, dry.
standard conditions, DSCFM

Stack flow rate., wvet,
standard conditions, WSCFM

Actual stack flow rate. ACFM

Percent isckinetic
Particulate, Mz., front
Particulate, GR/DSCF front
Particulate, GR/WSCF front
Particulate, GR/ACF front
Particulate, LB/HR front

Net sampling points

*68 Degrees F. 29.92 Inches Hg.

R s

-0.081

29.083
4982.2
1017.9

18699.7

245855.7

35360.7
101.95
305.05
0.1235
0.1622
0.0653
19.789

24

-9.081

29.089
4859.5
1017.9

18274.8

237%4.0

34488.9
101.33
290.45
0.1210
0.1576
0.0641
18.957

24

-3.081

29.089

4884.5

1017.9

18372.2

23896.4

34667.3

102.09

305.20

0.1256

0.1633

0.0665

19.771

24



Method S Farticulate Calculaticns Test Number 1

Carl Rose & Sons Inc. Baghouse Stack Elkin NC

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

UMSTD = =-=—m=-——===em=-m———=s=——m—-oeo-s = 38.044
™™ + 460
Volume of Water Vapor at Standard Conditions
VMV = 0.04709 * VW = 11.914
Percent Moisture in Stack Gas
100 * VMV
PMV =2 coccmece—vwece——- = 23.848

VMSTD + VMV
Mole Fracticn of Dry Gas

100 - PMV
MD = ~emmmme———— = 0.7615

Average Molecular Weight of Dry Stack Gas

MWD = 0.44 * PCO2 + 0.32 * PO2 + 0.28 * {PN2+PCO) = 29.344
Molecular Weight of Stack Gas
MW = MWD * MD +18 * (1-MD) = 26.639
Stack Gas Velocity at Stack Conditions
VS = 5129.4 * CP * DPS ' SGRT(TS + 460)/(PS * MW) = 4982.2
Stack Gas Volumetric Flow at Standard Conditions, Dry

0.123 * V5 * AS * PS * MD
QS = cmmcmemmmcec—cmcccmmenca o = 18699.7

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

QA = ~—memmemc—em—o—cem—e- = 35360.7
17.64 * PS * MD

Percent Isokinetic
1039 * (TS + 460) * VMSTD

PERI = -——=---ec-cccmmmcrmmcoo—memm e = 101.95
VS * TT * PS * MD * DN * DN ‘



Particulate Loading -- Probe, Cyclone, Filter
{ At Standard Conditions )
CAN = 0.0154 * FMF / VMSTD = 0.1235

Particulate Loading -- Probe, Cyclone, Filter
{ At Stack Conditions )
17.64 * CAN * FS * MD
CAT = -wemmemccccccc s rcce e = 0.0653
TS + 460

Particulate Lb/Hr -- Probe, Cyclone, Filter
{ At Standard Conditions )
CAW = 0.00857 * CAN * QS = 19.789
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EPA Method 9 Field Data Sheet

Project .CafL LOSE Evaluation Date _S=22-%2
Source No. 1 1.0. Ras geu & s7AC Observer LALE 1 MACE
Source No. 2 I.D. Certification Date __2 2 F- 72
Test No. Z
Source No. 1 Show Observer's Position
Type of Source .SZ»<£._ Control Device LRus ;g In Relation to the Source,
Fuel Type a/aZ_<AS  Load Plume and Lighting
Source No. 2 N
Type of Source Control Device
Fuel Type Load
Source Height(s) 32~ Outlet Dimensions 5"

Plume Description: ' W‘w" E

Type —E3Toning [J Fanning O Looping [ Lofting [ Fumigating
Color —__LINITE Length Z<’

Steam Plume  [J Attached [J Detached —B No Visible Steam

Background Description (Type, color) _S£a 7 <SCowbS S
Meteorological Conditions (clear, % cloudy, etc.) Show Point Where Readings
OAERp<AS 7 Were Evaluated In Relation

 to the Source Outlet and
the Steam Plume

Wind Direction 2> » _ Speed 2= <= _ mph
Ambient Temp. S5 °F

Location of Observer (direction and distance)_£LucZus/S
Soari wEss7 73’

Personnel Present During Observation _2# r 755(_»-// /e nr

Comments (include any changes to the above during evaluation)
 Cuyscn o MK (e ¥ << °

AS 108
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Source No. 2

Source No. 1

Time Start @¥<]__ Time Stop £¥2

Time Stop

Time Start
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carl Rose & Sons Visual Emmissions Run 1
Actuals, 3iz Minute Sums, and Six Minute Averages
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Carl Rose & Scns Visual Emmissions Run 1

Actuals,

5
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3ix Minute Sums,
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Carl Rose & Sons Visual Emmissions Run 1
Actuals, Six Minute Sums, and Six Minute Averages

0 30 1.3
5 35 1.5
0 30 1.3
0 25 1.0
0 25 1.0
0 25 1.0
0 25 1.0
0] 25 1.0
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S 30 1.3
5 30 1.3
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0 30 1.3
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S S0
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0 50
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5
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S 55
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1
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2
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1
1
1
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2
2
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Carl Rose & Sons Visual Emmissions Run 1
Actuals, Six Minute Sums, and Six Minute Averages
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S 75 3
5 75 3
o) 70 2
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5 80 3
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0 95 4
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0 115 4
S 120 5
5 120 S
0 115 4
S 110 4
0 105 4
S 105 4
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S 110 4
5 110 4
5 115 4
10 125 5
10 130 S.
S 130 S
10 135 5
S 135 S
10 135 5
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140 5
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135 S
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Carl Rose & Sons Visual Emmissions Run 1
Actuals, Six Minute Sums, and Six Minute Averasges
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EPA Method 9 Field Data Sheet

Project __ CALL LS E Evaluation Date __$~29-%0
Source No. 1 1.D. Ldc wouce <7wne&  Observer Npce M Mac€
Source No. 2 I.D. Certification Date ___ 2 ~(£-72
Test No. =2
Source No. 1 Show Observer's Position
Type of Source SZHCA__ Control Device L=< gouse In Relation to the Source,
Fuel Type 247 € #G _ Load ’ Plume and Lighting
Source No. 2 N
Type of Source _ Control Device
Fuel Type Load
Ssurce Height(s) o’ Outlet Dimensions 5~
Plume Description: W E
Type B Coning [ Fanning [J Looping [J Lofting [ Fumigating
Color L)2ZTE Length <

Steam Plume [0 Attached [ Detached 1 No Visible Steam

Background Description (Type, color) e fgscnEierT S
LLuS SET

Meteorological Conditions (clear, % cloudy, etc.) 20% o« | Show Point Where Readings

: colslrsg Were Evaluated In Relation
- . to the Source Outlet and
Wind Direction ¢  Speed =3 mph the Steam Plume

Ambient Temp. _z<”  oF

Location of Observer (direction and distance)_‘fn_c_zg;__
A OET W s JORTK) A7 ST’

Personnel Present During Observation _AQ/m M, UE_RTW‘Q_/_ _

Comments (include any changes to the above during evaluation)
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Source No. 1 : Source No. 2
Time Start /2 S Time Stop 42/ Time Start Time Stop
EP 15[ 30 45@ 1530 [ 45 ] 0 |15]30 4@70 1530 45
olc~| <ol 13010 olo 0 |30
1< | 2ls]olo|old 1 |31
2|2 |p <32l |o|2ol2 2 32
3| ol =1 [3lolsis) o 18 33
ol 1280 <l < |/%5° 4 34
5 ||| 2|< |35l < | <l | s7251 5 35
6lo ]| «lolplsslslolD]2 N 36
2lolo|l—|<37l ol |2 7 |37
gl ~|o|Tl<|38| D0 1nl& 8 38
9 |—lo la |2l 01D |0 9 39
10 o lo | laol<s| o222 10 40
nml<lol<iol|olo |0 11 41
2l lo oLz 2 12 42
1Bl ol <|l<]| 210 13 43
14l ols |ol2 Mol 2100 14 44
15l o | s 45| D 1< | 15 145
16l || IS8l IO 212 16 J4s
17lo (2ol 47|10 o |o 17 [47
18]l | » 1D |oj48l<| ol 18 |48
1vlal2 lolo lsl<in [ DID 19 {49
20|<=|o | wl2l50l012 o lp 20 |50
21| d <=l <l =<0 21 B
7 Rl ol o | 7 el Rt R R 22 |52
alalo |2 158|022 <o 23 |53
u4l<d2|<|<s4lo |02 24 Is4
251515 |7 g}sjo olal 25 Is5
26| - |2 | 2 | 156| <A< | 0|2 26 |56
als-|<|ololstlo st 2 27 {57
28l o |2 |oI58l2 | <1/2/1 2 28 438
29 [ |2 s Esel0 o l/<] S 29 59

Observer Signature /4_/ /// /ya )



Carl Rose & Sons Visual Emmissions Run 2
Actuals, Six Minute Sums, and Six Minute Averages
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Carl Rose & Sons Visual Emmissicons Run 2
Actuals. Six Minute Sums, and Six Minute Averages
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Carl Rose & Sons Visual Emmissions Run 2
Actuals, Six Minute Sums, and Six Minute Averages
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Carl Rose & 3Sons Visual Emmissions Run 2
Actuals, Six Minute Sums, and Six Minute Averages
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Carl Rose & Sons Visual Emmissions Run 2
Actuals, Six Minute Sums, and Six Minute Averages

5 70 2.9
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EPA Method 9 Field Data Sheet

Project €€ rFos€ Evaluation Date $-20-72

Source No. 1 1.D. Seesougs  SZAC A Observer __ (RAE M MaCE

Source No. 2 1.D. Certification Date __S=¢ & 72

Test No. 3

Source No. 1 Show Observer's Position
Type of Source S7R=A__ Control Device _RASHOLC In. Relation to the Source,
Fuel Type Load Plume and Lighting

Source No. 2 N
Type of Source Control Device
Fuel Type Load

Source Height(s) —a2$_____ Outlet Dimensions s

Plume Description: W E
Type [ Coning [] Fanning [0 Looping [ Lotting O Fumigating
Color —4427& Length =22

Steam Plume [0 Attached [ Detached AH No Visible Steam

Background Description (Type, color) B E LT S
Meteorological Conditions (clear, % cloudy, etc) Qo | Show Point Where Readings
: xeo«d? Were Evaluated In Relation
- N ‘ to the Source Outlet and
. D \
Wind Direction &< Speed 2= S~ mph the Steam Plume

Ambient Temp. _.2S___°F

Location of Observer (direction and distance) pPade) ®50

Personnel Present During Observation w@zs_ﬁ_ .

Comments (include any changes to the above during evaluation)
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Source No. 1 Source No. 2
Time Start _/4¢/3Z  Time Stop /€23 Time Start Time Stop
@ro 15 | 30 451%@ 15] 30 | 45 X o [15]30 E@o 15| 30 | 45
ol |l ol ol 212 0 |30
1= <10 Lo latislo 210 1 |31 |
2l< | 2| ol 2 132l || 2 32
3 /S| <cliBlnlo |2 e 3 33
s ANl gl |0 4 34
5| 2 35| |o | 5 35
N O R ol 724 K1 S ) 6 |36
7l |<lcisivrisisio N2 7 37
slalniclol’slol|d | 8 38
9|~ ol ol I8ST oo 1D 9 39
10] A/ A0l w o K 10 40
1| | Aliol4s | <i<12 11 {41
12| < | ol<2lol <IsIn 12 J42
13l sl<|ololo 13 {43
S Al b V21 Oluls-lolo |2 14 [44
/¢ ” : .
elslo Islelo il lo 12 15 |45
oy |18l |70 <1248l o | 16 4@
17l ol 47l 0l O lo | 17 47
18] | el 8|S I I 18 J48
19l < Lol sl i o 19 J49
20|~ <l 50| | oo 20 Is0
21l |-l |=]51l0 | P« o 21 |51
2o |l lolo sl i 22 |52
23| o || Ao 53l s = 23 #
ul<— || oI5l o 10 24 54
25| | 0 | /= §55|0 IS I<T 25 J[ss'i
%6|lolelsc|alsslae <l «lD 26 56
271 | & Y G 2N ol e 27 1 [s7
28|l [ << 58 s |o 28 4@
gl |58l o 1ol 29 59

Observer Signature Aé /;/ Z/é¢ e
| ‘ L ag0e



Carl Rose & Sons Visual Emmissions Run 3
Actuals, Six Minute Sums and Six Minute Averages
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Carl Rose & Sons Visual Emmissions Run 3
Actuals, Six Minute Sums and Six Minute Averages
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Carl Rose & Sons Visual Emmissions Run 3
Actuals, Six Minute Sums and Six Minute Averages

5 120 5.0
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) 115 4.8
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0 70 2.9
0 60 2.5
S 60 2.5
5 65 2.7
0 60 2.5
0 60 2.5
0 55 2.3
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5 55 2
S 55 2
0 S0 2
0] 45 1
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Carl Rose & Scns Visual Emmissions Run 3
Actuals, Six Minute Sums and Six Minute Averages
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Carl Rose & Sons Visual Emmissions Run 3
Actuals, Six Minute Sums and Six Minute Averages
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Appendix B

Field Data Sheets



Pﬂ(e, AIR SAMPLING DEPARTMENT
(L] APOQRAT
TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS

Plant Ca//@sg d—&,bcljnc_ o
Date S -2o—9L . I

Sampling location _ é;gé;,g siés é
Inside of far wall to outside of
sampling port (X) o/ : 2"
Inside of near wall to outside of A(_ns'.%
sampling port (Y) 225"
stack inside diameter (X-Y) _ 7725 “
& K4
Nearest upstream disturbance M?}.__ 00 37°
-~ Nearest downstream disturbance 3.4z 0D/32° Fard
Calculated by TEWN
raverse Product of Traverse point Locatio
Point Fraction | Stack | Columns 2 & 3 | Nipple | From Outside of Nipple
umber Of Stack ID| ID To Nearest .1 | Length (Sum of Columns 4 & 5)
/ 0. 02( $2.95 0.79 425 4.0
2 d.oel 39.95 2,53 2.2< _S.7%
3 _2.uf 31,15 4.y 225 9.170
[ 77 7. 15~ Q-bg 227 2.93
< 0.259 32,25 2.4¢ 35 12.49
& . 35T 31,95 (344 _d2< _16-49
i 0. 64¢ 2. 25 ZJe21 225 | Z7.ST
g 7.%7 22,25 23.31 235 21,5
7 | pf2s3 S L 7.01 _fac 2Y.22-
LL 2.9 33,30 s | Je.SS
Y7 .98 N 22 3¢ 28- 41
{2 4,914 372.95 %.-2¢ 325 #.21
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[T R T

METHOD 2 GAS fELOCITY AND CYCLONIC FLOW DETERMINATION

Plant and City ( 2{/ ,ése o -_Sm_s’ Jac - Run Date S -Z¢ G2
Sampling Location _.é;ﬁm.ﬁé S/é-oé Clock Time _ O%S_

Run Number Z Operator _ZZW/ /WK Amb, Temp., °F __S7

Bar..Press., in. Hg __29./7 Static Press., in. H0 ‘/, /0
Stack Press., in. Hg .29 %9 Static Press., in. Hg "(3,@3&7

—

Stack Dimension, in. - Diam. or side 1 & 3 side 2

Pitot Tube (Cp) 8¢ Pitot Tube Leak Check <0.1 & 3.8  ia. HyO

Field data
Velocity Cyclonic flow determination
Traverse head 5 Angle (=)
point Position,| (&pg), Stack temp., Apg at O which yields
number in. in. Hy0 oF reference a null Ap
- Y7 Log | £S% 250
1 128 F7% ) f
2 7. 22 [Zi: &5__ — -
27 3 140 [,fg :
s gg %% /<ol 130
L Ji . 201 1w} 28 T
2 2.56G L2312 701 2¥°
[ L IS,L, L0 28
s L Lud
/0 7 W AETS) "%_
2¢ 33.4 7 L3 [ /O | 2f0 F174
/2 HC,27 Y . 120 2%

Average angle (=)*

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

NOMAGRAPH DATA

oHg )90 Ty, BS_ M _27 P/HAII7CO6LZ Dy 230 304 237 4,
5 L33 T, I DN, L33z DN, sp Refap 457 Wy /7l jo3 ./}( &

Db 2
Wb Ad
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~" METHOD 3 - ORSAT AND DRY MOLECULAR WEIGHT DETERMINATION

Plant _{ x/r(DSe. dSﬂA& Zac, Sample Location

Samplas Type - Contlnuous “ _ Pump Leakfres @ 10

-a e

Oxygen Check 20.9% = 0.14 20. Fuel Type L. 2 Ffugf
Orsat Leak Check @ 4 min.: Pipet Levels - Leakfree ?

Buret /o - #o_ = <0.2 ml 7 ~

Ui

|

l

Run No. [ Sample Date S 20492 Ambient Temp. °F é9

Sampli ng T Time (24 ~ hr clock) _tov7- vy Analysis By _z&w

Gas Rm:nvﬁ‘fiﬁet T Vet [AsTualy Nez] 3°'| wult. Do b3 anis
ce M ZARZE #2 l4so | Wi | 2.5%
2 L o | a0 w0 89 s ool 2| a0
co ,”‘9 42 | 89 |so &t |20 lpeo| 28| 2osco
Ne X0 g [0 g | w0 [g, Floo| 28| z2.70%
r.-%':'& = oA Total 29,24

Run ¥o. é Sample Date Y -20-97 Ambient Temp. °F 4(
Sampling Time (24 - hr clock) glz—/vzl Analysis By )

Gas R’mm"rm? Act uail Net Actua.l Net Agg' ¥lt, Dﬂg.ec A anis
oo 22 _ICo | €0 s | g0 g0 Yep | &b | 2,200
% 89 189|105 1| /89 /29 o| 32 Ly
« 84100y 140,79 |42 |sar| 28| 5.000
Ne 10 g/ | 100 81| 10, g, $lr0| 28| 22 70%

| P 2R L s Total £9.35¢

Run No. 2 Sample Date ¢ -35-92. Ambient Temp. °F _fo

Sampling Time (24 - hr clock) 5{,{& Analysis By ygw
Run 1 < Avg, Molecular Wt
Cas ActualT Net [ictuall Nes Actual G L Doy Ib/35 mois

2 es lug [ 49 (9] 4o 9 | ¢50 | db| 2
- % me_l/_zg 11-9 Mo 1 1 #0)/397| R | ¥ 70
o (&Y 109 | 189 ls.0 189 |00 {000 | 28] o.000
1 100 10 et 30 i gz | 28| 22,70

Tt 29,302

s




h g

Acetone Volume, m}
. .. Concentration, ‘mg/ng

METHOD 5 SAMPLE RECOVERY AND INTEGRITY SHEET

Plant Znc .
Sample Llocation

Run Number
Sample Dats
Sample Box Number
Probe Number
Filter Number

Impingers Cont. Number
Description of Water
Liquid Level Marked
Final Volume (wt.), ml
Initial Volume (wt.), ml
Net Volume (wt.), ml (g)

Silica Gel Cont. Number
Silica Gel % Spent
Final Weight, g

Initial Weight, g

Net Volume (wt.), ml (9)

Total Moisture, g

Filter Cont. Number
Particulate Description
Filter Cont. Sealed
Final Weight, mg

Final Weight Audit, mg
Initial Weight, mg
Initial Weight Audit, mg
Filter Blank, mg

Filter Catch, mg

Probe Rinse Cont. Number
Liquid Level Marked
Final Weight, ng

Final Weight Audit, mg
Initial Weight, mg
Initial Weight Audit, mg
Less Acetone Blank, ng
Acetone Rinse Catch, mg

Total Particul ate, mg

Acetone Blank Number
Final Weight, mg
Final Weight Audit, mg
Initial Weight, mng
Initial Weight Audit, ng
Acetone Residue, ng

MOISTURE RECOVERY

PARTICULATE RECOVERY

Recovered By AT
Recovered Date o~ 2/ 92
{ Z 4
S-2042 S 2042 -20 9L
vd / 7
¥ l’ 2
157 /78 182
/ Z ' 2
.rg f% u’ E
%33 426 {20
—doe 200 Zoo
A3% X206 r2o0
2= (-2 /=8
—£ 2 % 2o
*s. 0 4.0 320
So0, o 200 .0 700,90
5.0 /e O /9.0
283 A37%0 £2%9 .0
/80 178 (32
(4
Byl taglo Moyl
10G.3 TG ¢, 926 .2
»y.9 2¢6. 226 ,¥
¥9%, ¢ ¥53.¢ y90.3
49¢.5" ¥3. ¢ «50-4
> 0. o - Q‘*! ~&, é'
201.0 222, s5" 235 s%
/3 /6 2%
O - -
[02421.2 40920 & 190937,y
22 q24. ({0 92e. & joé 037 .5
02. 3267 dﬁﬁ&"’ L&‘Iz‘i
pz.!zg.! /03s2. 0 &grz.g
o5 o5 9.5
9¢%.08~ 6750 ¢%.945"
fosT o 290. 45~ Fes=, 20
D LABORATORY CUSTODY
£03%6t.6 Received By: 7 a
2336 L Date Received: r-z,: D2
19394(.2 Stored & Locked: .~
02ge/.0 Remarks: Hore




Appendix C

Process Data

Carl Rose and Sons Production Weights

Run 1 178.25 tons
Run 2 179.35 tons 4Q\l
Run 3 181.81 tons ®)
\ck"\' R
rh
a
Jv ¢
% ‘{o
b



Appendix D

Laboratory Results\




Pace

REPORT OF LABORATORY ANALYSIS

THE ASSURANCE OF QuaALITY

Carl Rose & Son, Inc.
P.0. Box 786

~ Elkin, NC 28621

Attn: Mr. Dean Rose .

Client Reference: Air Analyses

May 28, 1992
PACE Project Number: 620520590

PACE Sample Number: 92 0059492

Date Collected: 05/20/92

Date Received: 05/21/92

Client Sample ID: Run 1

Parameter Units MDL DATE ANALYZED

INORGANIC ANALYSIS

PARTICULATES

Filter mg 0.1 211.00 05/27/92

Front Half mg 0.1 94.05 05/27/92

Total Particulate mg 0.1 305.05 05/27/92

MDL Method Detection Limit
9800 B i
o TS Emmel e
TEL: 784-875-0082 E lowe City, lews New York, New York ‘ ‘
FAX: 704-875.9091 :1 ::::::qclhuh Pictsburgh, Pennsyivanis




9 ConPoRATED REPORT OF LABORATORY ANALYSIS

THE ASSUAANCE OF QUALITY

Mr. Dean Rose
Page 2

Client Reference: Air Analyses

May 28, 1992

PACE Project Number: 620520590

PACE Sample Number: 92 0059506

Date Collected: 05/20/92

Date Received: 05/21/92

Client Sample ID: Run 2

Parameter Units MDL DATE ANALYZED

INORGANIC ANALYSIS

PARTICULATES

Filter mg 0.1 222.55 05/27/92

Front Half mg 0.1 67.90 05/27/92

Total Particulate mg 0.1 290.45 05/27/92

PACE Sample Number: 92 0059514

Date Collected: 05/20/92

Date Received: 05/21/92

Client Sample ID: Run 3

Parameter Units MDL DATE ANALYZED

INORGANIC ANALYSIS

PARTICULATES

Filter mg 0.1 235.55 05/27/92

Front Half mg 0.1 69.65 05/27/92

Total Particulate mg 0.1 305.20 05/27/92

MDL Method Detection Limit

These data have been reviewed and are approved for release.

Charles M. Cabaniss

Manager, Inorganic Chemistry
2800 . - ‘ R
bt e e M i N 1 1 Oty —
TEL: 784-875-0092 e . lowa Clty, lows L N Yok, Mow Yok s EU
FAX: 704-875.0081 S o hmuﬁ* - )




Appendix E

Test Participants

Quentin Best PACE, Incorporated
Manager, Field and Air

Tom Wynn PACE, Incorporated
Project Manager

Dale Mace : PACE, Incorporated
Air Sampling Technician




Appendix F

Sampling and Analytical Procedures



Appendix G

Calibration Data



NOZZLES

Each new sat of nozzles
before being put into

CALIBRATION INFORMATION

purchased by PACE are first machined and calib
field use. Thereafter, whenever it becomes app

that a nozzle has been damaged, it is again machined and recalibratad
set of three is matched to within 0.002 inches (Difference between hig

Tow readings). Nozzles

PILOT TUBES

A1l pitot tubes used by
probe were made by PAC
are calibrated. In gen
properly, and not po
obstruction, it will ha
is not damaged its cal
made to have a Cp of 0.
84, it is altered u
checked before each sou
year.

ORY GAS METER AND ORIFI

are checked prior to each sourcs test.

PACE whether separate or attached to 3 sam
E personnel. Prior to being put into field use,
eral, if a type "S" pitot tube is constr
sitioned too closely to the probe nozzle or any
ve a3 Cp of 0.83 - 0.87. As long as the pitot
ibration should not change. A1l PACE pitot tube
84. If a pitot tube does not initially have a ¢
ntil a reading of 0.84 is obtained. Pitot tube
rce test and recesive a complete calibration on

CE METER

Complete meter box
calibrations at the av
encountersd during th
test. If the dry gas m
than + - 0.02 then
calibration.

THERMOMETERS, FYRITES,

calibrations are performed annually. One

erage orifice meter and maximum vacuum rea
e compliance test are performed after each s
eter calibration factor differs from 1.00 by
the dry gas meter is repaired and given an a

ORSAT AND ORSAT BAGS

rated
arent
. A
h and

pling
they
uctad
other
tube

s are

p of

S are
ce a

point
dings
ource -
more

anual -~ -

Each new thermometer, pyrometer and thermocouple purchased or manufactured

by PACE 1is checked a
each source test each t
a one point calibration

LABORATORY EQUIPMENT

nd calibrated before being put into field use.
emperature sensing device used on the test rec
check according to U.S. EPA guidelines.

After =~

eives -0

LN

o

PACE has a written quality assurance document that covers calibration ahd'
ry equipment. This includes calibration of the

maintenance of laborato
analytical balance ag
maintain traceability t
stopwatches and wet

ainst Class § weights, and service contrac
0 N.B.S. Calibration of thermometers, barome
test meters are traceable to N.B.S. A copy o

quality assurance document may be obtained by written request.

ts to
ters,
four’ .

L%t S eescecemmane o @ sme . . . “"_‘:'—.s—-_———’-—---——_‘-'-w'
. .. R e o s



pace

ton A44040084 oF wuaaest
PRETEST - POSTEST CALTBRATTON CHECXS

s - o Longy
Plaz: ' 2. Calidrazad by &/
Mezsr Dox number /9% Da:zs S -/F-G2__
Drr Gas Meter _
Pratast metar calidrarign faczor, 7 = / .0° (withia = 27)
Postast meter calisrasion facsor, ¥ = (within % 53 of pratast)
Racalidration requisad? Ciszle ona: yes or IZyesoew T = ——
Lever cal, facsor, ¥V a - for caldTiations (pretes: or poscast)

Drv Gas Meter Thermometers :
Was a prarast Camperature corraciion used? Circle one: yes or@ IZ yes
tamperature correcticn _ — (within = 5.4°F over range)
Postast comparison wirk mercury-iz-glass thermcmetar? (withia =10.8°7 at
amdient tasmperatyra) Recalibrarion required? Circle one: yes or
Racalibration tamperaturs correction? e (withia £5,4°F over rangs
IZ ves, no correc=ion necessary lor calculations if getsr thermometar
tezperature is higher; iZ calidration temperature is higher, add
corraciion to average metar teaperature for calcularions

Stack Temperature Sensor .
Was a pretast temperaturs correction used? Cis=cla one: yes or o) I yes
tamperaturs correction — °F (witaia £1.5% in °R over rangs)
Average stack tamperature of compliance tast, 742.3% °R
Tezperature of ref, theracmeter for recalibration Fl 240 72 — °}
(within % 10% of the average stack temperaturs)
Temcerature of stack therzometer for recalibration 737 # ~— R
122, between ref. and stack thersometer Cemps. #1 _/ #2 _ °p
Do the ref. and stack values agree within *1,5%77 Circle one:@g 20
IZ yes, no correction is necessary for calcularions
If no, calculations must be done twica—once with the recorded values
and once with the average stack temperature corrected to correspond
to the reference temperaturs differential; both final result values
must be reported siace thers is 10 way to determine which is correct

Barometer

¥Was the pretest field barometer reading correct? Circle one:@or 2o

Postest comparison? #.00 in. Hg (0.1 in. Hg) Recalibdration required?
Circle one: yes or 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 diffsrence from the
field data readings for the calculations, Pretest Postest

Bg in glass 2.8 29.47
Field ° Sindd 2.2¢
Difference 8:0? 8.0/

Nozzle

Was the nozzle calibrated to the mearest 001 in.? Circle one:r no
Nozzle #1: 2.207_ 9208 0.20% : Average _2o%
Nozzle #2: g.207 8.20¢ ¢ Average _. 2oy
Nozzle #3: 9,294 9. 2% 2K _gror 2209 : Average _ 0%

Impinger Thermometer .
Was a pretest Cemperature correction used? Circle one: yes or@ IZ yes

teaperature correction _~— (withia *5.4°F over range)



Client _({ a /&z Q«S‘m&

Date

Location _“&%_AL M

S -/9-52

m—

Ref. Thermometer _ 3
Postest
Theraometer || Temp., °F Re*’ Temp., °F Temp., °F Ref, Temp., °F
5 ¢ e | gy 7¢ 75 7
DGY # s | 74 7 7¢ 73
i ¥ 73 7
X" ¥ 1109 ol W id 73 7%
Impinger #1 ' 4 7% 92 73
Impinger #2 { 7¢ 2/ 2¢ 73
Impinger #3 ! 7¢ .2 72 73
Impinger #4 f —_ —_ ~ -~
Impinger #5 | _ ~ ~ ~
WB # | — —_ — —
DB # I - —_ - -
Box #1 ‘q; 1/ 7¢ 7% 72
Box #2 [ — - _ —
Box #3 ‘ - - -— -_—
Box #4 | 2 2% 73 73
Box #5 “ - -~ —_— _—
ox#7 [ 43 7¢ 72 73
B Omega 873 7¢ 23 73
DB Omega 873 v A 7% 73 73
WB Onega 404 7% 74 73 - 73
DB Onese Fyyj gy 7¢ 7 7
Probes™' #1 H 12 24 73 73
Probes' #2 ’ —_— —_ — —
Probe ' #1 — — , — — '
Probe ' #sz: — — — - :
|
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pacs.

oCreeres e : Standard Pitot Tute Calibraticn
Serial # 160-18-1
0.248"
. 18.188" = et )4 o kar
y |y
1 f TE-
. 0.2s53" J
Diamerer ~%
== e (0.315" Diamatar Sr.at‘ic
2an ‘Pressure  Impacs (Toral)
-- 4,982 . Prassura
v
Tl 8 - 0.034" Static Holes
+ Eguall s ad
2.685" 422227 Spacsd
—L‘
0.125" Diazatar
Impact Hole
2.7.1  Hemispherical Tip -\
2.7.2 8.53 Diazeters ... s - -
2.7.3 ©  15.76 Diameters .-
2.7.4  0.034" - - . o
2.7.5 90° curved bend .

»
it
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ALY RAC STAKSAMPLR CALIBRATION SHEET

Meter Box Serial Number: 1765 Barometric Pressure (Py): 23.370

Leak Check @ 5.7 in. H20: 0K Date: [1-08-31 Calibrated by: Teuw

Pump: 0k Pump 0il: 0K - Clean Quick Connects: 0K

Manometers: 0K Dry Test Meter: 0K Thermometers: 0K

Lights: 0O« Electrical Check: 0K Variac: 0K

Vacuum Gauge: 0K Leak Check @ 27" Hg.: <0001 CFm

Man. Orifice CFw CFq Te ITa 0Ts Ta ave. Time ¢
2.3 3 $.25 70.58 1e.5 94.4 100,25 12.83
1.0 3 3.31 7.5 1038.4 4.0 Lal.00 9.30
1.5 10 .67 70.5 112.0 94.0 143,040 13.27
2.1 in 10,71 70.5 113.0 335.0 103,00 13.40
3.0 10 18,72 70.8  117.0 6.0 108,50 11.04
4.0 10 10,72 76.5 119.0 97.0 108,400 3.62

Calculate Y and ~Hg as follows:

CFu Po (Ty ave. + 460) 0,037 M (T.ed6it 2
- Y= . 2 100 ~He 2 { 1 =130
CFa iy« 13,81 (T, + 450) Po (Tq + 450} CF. :

Toiersncess Y = 0,50 - 100 - 1,10 ¥ +/- 8,42y He = 1.6 - L83 - 2.1 Hey #/- 015 in.

CALIBRATION CALCULATIONS PP MND ORIFICE METER
Kanometer Delta H 0.5 in. Ha0

3 x 29,370 (100.25 ¢ 4&0) 6.01383 - (70.5 ¢ 460) 12.83 =
Y= = 1,004 Hg = { ) = 1,784
9:23 (29,370 + 0.0368) (70,5 + 460) 23.370 (100,25 + 460} 3
Manosetar Delta H 1.0 in. Ha0
3 x 23.370 (101,00 + 40) i 1.03170 (70,3 + 460) 9.30 2
Y= 20,99y, - { ) = 1673
J.31 (29.370 + 0.0757) (70,5 + 460) 29,370 (101,25 + 460) S
Manoseter Delta H 1.5 in, Had
10 x-28.370 (103,00 + 450) 0.04755 {70.5 + 460) 15.27 =
: X2 2 0,93 H = ( ) = 1.897
10.67 (23.370 + 0.1103) (70.5 + 460) 29.370 (103,00 + 450 10
Manometer Delta H 2.0 in, Ha0
10 x 29.370 (105,00 + 460) " 0.06340 {70.5 + 460) 13.40 2
L *0.993 a2 { ) = 1,931
10.71 (29,370 + 0.1471) (70,5 + 460) 25.370 (105.00 + 450) 10
IimleterbeltaH&Oin.Hgo
10 x 29.370 (106.50 + 460) 0.05510 {70.5 + 480) 11.04 2
z : 2 0,995 He = )= 1,961
10,72 129,370 + 0.2206)i70.5 + 463) 29,370 (106.50 + 460) Hij
Manoseter Delta H 4.0 in, Hag
16 x 29,370 (108.00 + 460) 0.12639 (70.5 + 460) 9.6z =
3 0.97 Heg = { -} = [,980

10.72 (29,370 + 0.2941) (70.5 + 469) " 29.370 1108.90 + 460) 19
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TYPE S PITOT INSPECTION DATA FORM

Specifications:
1.) Pitot tube assembly must be level.
2.) If pitot tube is damaged explain under comments section.
) 2= Asin ¥ (<0.125) and w = A sin O («0.03125)
) a <10° and B «S°

oo
"
Q

NN ERNDAEFRFHEERLONMNDHOFRFFPNWOLRMROORFHFFHF OO WWLONE

NhnhnhnnbhooLLNoMOoONOoOLMOONS O O WL oLn
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COOO0OQQCOHOODOKRMEMEFHFOFRFMHEHFOOGDOGOGOOKFMKMOKMORrRrKFO

in.

.687
.148
.442
.920
.040
.865
.0582
.045
044
.929
.912
.858
.834
.859
.952
.003
.0Se
.048
.032
.998
.013
.008
.004
.834
.981
.935
.014
.873
.922
.894
.927
.935
.809

(2]

OO0 OCOCODOOOOCODOOO0OCOOOCOQOQOODOOCOO0O

Comments: Only minor filing and cleaning needed.

in.

072
.030
.063
.008
.009
.067
.018
.000
.009
.041
.024
.007
.022
.000
.008
.035
.027
.046
.054
.017
.029
.018
.026
.044
.000
.000
.035
.030
.032
.047
.000
.000
.000

Pitot tubes requiring furthering calibration: None.

x

COGCOOOO0OOCOO0O0OOLCOOCOLOO0OLOOCOLCoDOoOODDOOoCC

in.

.01199
.03005
.01258
.01287
.01815
.00000
.00913
.00912
.01822
.02087
.00798
.00749
.01497
.01494
.00831
.01751
.00922
.01829
.00904
.00871
.01768
.00880
.02618
.02183
.04279
.04078
.01769
.00762
.00000
.00780
.00000
.04078
.00705

Date: 12-05-91
By: DMM

Fa, in.

OO0 OCOOLOOOLOCOOOOOOODO0OO0ODOCOODOLDOODODOCOO

.343
.574
.721
.460
.520
.432
.526
.523
.522
.464
. 456
.429
.417
.438
.476
.501
.528
.524
.516
.499
.506
.504
.502
417
.490
.467
.507
.436
.461
447
.463
.467
.405

D
u

0CO0OGCOO0OO0OO0OCCOUCO0DODO0OLOOO0OLCCOULCOLDCOOCOCOoOCO

. in. De, in.
346 0.349
574 0.378
.721  0.381
.460  0.370
.520 0.357
.433 0.365
.826 0.37S
.522  0.379
.522  0.378
.465  0.331
.456  0.383
.429 0.381
.47  0.379
.438 0.380
.476  0.383
.502 0.376
.528 0.378
524 0.377
.516 0.378
.499 0.377
.507 0.378
.504 0.379
.502 0.377
.417 0.359
.491 0.384
.468 0.380
.507 0.381
.437  0.369
.461 0.373
.447 0.378
.464 0.383
.468 0.381
L4046 0.377
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SAMPLE BOX
TEMPZRATURE SENSOR CALIBRATION DATA FORM
TOLERANCE: +/- 5.4 F

DATE: 05/29/%: BARCMETRIC PRESSURE: 29.32
AMBIZNT TEMPS3ATURE, F : 72 REFERENCE THERMOMETER # S
CALIERATOR: DMM
REFZRENCE THERMOCOUPLE
REFERENCE THERMOMETER =~ POTENTIOMETER  TEMPERATURE
POINT # SOURCE  TEMPERATURE,F  TEMPERATURE,F  DIFFERENCE, %
SAMPLE 301
Y oil bath 150 152 -1
B. oil bath 200 202 -3
c. oil bath 20 por) -0
0. oil bath 20 28 3111
i oil bath 20 85 -.68
2 oil bath 150 150 0.00
B. 0il bath 200 0t -.15
_ c. oil bath 20 25 - T
0. oil bath 20 27 %1.39
E 0il bath 280 278 0.7
B8 A 0il bath 5 150 0.00
B. oil bath 200 200 0.00
c. oil bath 220 m -4
d. 0il bath 20 2 21.39
. oil bath 280 283 -4
TR oil bath 150 Hs 0.2
B. 0il bath 200 195 0.%
c. oil bath 20 20 0.00
2. oil bath 20 %5 0.69
E oil bath 280 278 0.7
5 oil bath 150 148 0.33
B. oil bat 200 190 1.2
c. oil bath 20 210 1.4
. oil bath 260 250 1.9
L 0il bath 280 n 135
5 A oil bath 150 1«7 0.4
B oil bath 200 200 0.00
c. oil bath 20 2 -15
D. oil bath 20 2%0 0.00
L oil bath 20 285 -.68
7 A oil bath 150 150 0.00
B oil bath 200 195 0.%
c. oil bath 20 20 0.00
D. oil bath 20 2%0 0.00
4 oil bath 280 20 0.0
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PROBE THERMOCOUPLE
TEMPERATURE SENSOR CALIBRATION DATA FORM
TOLERANCE: +/- 5.4 F

DATE: 05/29/¢1
AMBIENT TEMPERATURE, F : 72
CALIBRATOR: TEW

BAROMETRIC PRESSURE: 29.31
REFERENCE THERMOMETER £ S

REFERENCE THERMOCOUPLE
REFERENCE THERMOMETER ~ POTENTIOMETER  TEMPERATURE
POINT # SOURCE ~ TEMPERATURE,F  TEMPERATURE,F DIFFERENCE, %

PROBE #
&'t A. oil bath 110 110 0.00
B. il bath 204 205 .15
C. oil bath 350 351 -2
2 oil bath 110 110 0.00
B. oil bath 20 20 0.00
C. il bath 350 351 -2
$1 A oil bath 100 101 -.18
B. il bath 200 203 - 4
C. oil bath 45 353 -9
Y oil bath 100 101 -.18
B, oil bath 200 23 -4
C. il bath %S 350 -8
61 A 102 102 10t 0.18
B. 0il bath 201 203 -3
C. oil bath 48 31 -3
62 A oil bath 102 103 -.18
B. 201 25 25 0.00
c. oil bath 48 355 -.87
g A oil bath 102 104 -3
B. 0il bath 20 205 R
C. oil bath 150 358 -.99
2 A il bath 104 109 -.89
B. oil bath m 20 -.%
C. il bath 350 354 -.49
g3 A oil bath 12 102 0.00
"B oil bath 202 205 -4
. oil bath 350 351 -2
' A oil bath 104 106 -3
B. oil bath 204 27 -5
C. oil bath 351 3% -.82
97 A oil bath 104 107 -.53
B. oil bath 204 27 -4
c. oil bath 31 31 0.00
12'6" A oil bath 12 12 0.17
B. oil bath %9 %9 0.00
C. oil bath 32 383 -2
TDPIATURE  (KEF TE®, F + 460) - (TEST TD¥, F + 460)
DIFFERENCE -

REF TRMP, F + 460

1100 ¢= (.52



pace.

‘ igllali'!;
IMPINGER
TEMFERATURE SENSOR CALIBRATION DATA FORM
TOLERANCE: +/- 5.4 F
DATE: 05/29/351 BAROMETRIC PRESSURE: 29.32
AMBIENT TEMPERATURE, F . 72 REFERENCE THERMOMETER 2 22
CALIBRATOR: DMM :
REFERENCE THERMOCOUPLE
REFERENCE THERMOMETER POTENTIOMETER TEMPERATURE
POINT # SOURCE TEMPERATURE, F TEMPERATURE, F DIFFERENCE, %
IMPINGZR
# A ice bath k' 38 -.40
B water bath 72 7% -.38
(M water bath 110 106 0.70
D water bath 100 102 -.%
- 74 A ice bath 3% % 0.40
B vatar bath 72 72 0.00
c watar bath 110 107 0.53
)] water bath 100 103 -.5%
13 A ice bath 36 3 0.00
B. water bath 72 2 0.00
C. vater bath 110 109 0.18
D. water bath 100 107 %-1.25
F A ice bath 3% k' -.40
B water bath 2 68 0.75
¢ water bath 110 103 1.23
D water bath 100 98 0.3%
F A ice bath 3% % 0.00
B vater bath 72 72 0.00
¢ water bath 110 108 0.35
D water bath 100 101 -.18

TEMPERATURE  (REF TEMP, F + 460) - (TEST TEMP, F + 460)
DIFFERENCE = ---- -~ X100 ¢= 1.5%
REF TEMP. F + 480




L
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METER BOX
TEM=ZRATURE SENSOR CALIBRATION DATA FORM
TOLERANCZ: +/~ 5.4 F

DRTE: 0(15/29/3: BARCMETRIC PRESSURE: 29.32
AMEIENT TEMPERGTURE, F & 72 REFERENCE THERMOMETER # §
CALIBRATOR: DMM
REFERENCE THERMOCOQUPLE
REFERENCE THERMOMETER POTENTIOMETER  TEMPERATURE
POINT 2 ~ SOURCE TEMPERATURE, F TEMPERATURE, F DIFFERENCE, %
METER 80X
12644 A, ice bath 35 36 -2
B water bath 70 69 0.19
C oil bath 122 120 0.%
D oil bath 170 169 0..16
12648 A ics bath k] 36 -2
- B water bath 70 70 0.00
¢ oil bath 123 12 -7
D oil bath )| 112 -.16
13480 A ice bath 35 % 0.2
B watar bath 0 70 0.00
c oil bath 125 127 -3
D oil bath 171 1 0.00
{3488 A ice bath k] 3% -.20
B water bath 70 70 . 0.00
¢ oil bath 126 128 -.34
D. oil bath 17t 170 0.16
14014 A, ice bath kL ¥ =20
B. water bath 70 70 0.00
[ 0il bath 128 128 0.00
] o0il bath 172 173 -.16
14018 A ice bath kL] 3% 0.2
B water bath 70 n -.19
C 0il bath 129 131 -3
D oil bath 172 1 0.00
19654 A ice bath 35 % 0.2
B water bath 70 69 0.19
¢ 0il bath 130 130 0.00
D oil bath 172 174 -2
19658 A ice bath L} X 3 0.00
B water bath 70 70 0.00
¢ oil bath 134 . 136 -3
D oil bath 172 ' 17 -.16

TEMPERATURE  (REF TEMP, F + 460) - (TEST TEMP, F + 460)
DIFFERENCE = --.. X 100 <= 1.5%
) : REE TEMD B . seom




WALTER H. KESSLER COMPANY, INC.

THERMOMETERS @ HYSROMETERS

ONE-SIXTY MICKXS STREET . WESTBURY, LONG ISLAND, NEW YORK + 316 EDAZWOOO 4-4Q084

MANUFACTURERS CERTIFICATE OF CALIBRATION

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

Cortified for: Fisher Scientific Company
Description: Thermometar $15-041D =1/201°C in 0.2° pivy Total Immersion
Instroment Seriai No. 811 007 Dote Cartified: ___January 30, 1981
- Reading of This Instrument * Reading of N.BS. Standard
- (True Tempersture)
+0.02C 0.00C
20.00¢C 20.00C
40.00C 40.00C
59.96C ' G0.0bC
79.98¢C . . 80.00C R
100.02¢c - 100.00C
119.92c 120.00C
139.98¢ 140.00C
160.00c 160.00C
180.00C ’ 180.00C
199.86¢C : 200.00C

The tabulated readings apply provided the ice-point reading taken after expasure for not less than 3
days t0 a temperature of about 25° C (77°F) is +0.02C . [f the ice-point reading is found to be
higher (or lower) than stated. al] ocher 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 n44lss,7sa-zz7,u44451,73A-220.18A—601/602
NBS Test No 176240,21-9333,1762’40,213833.219605 N
' WALTER H. KESSLER COMPANY. INC,




KIMBLE GLASS INC.

a unit of Qwens-iilingis

June 21, 1991

Mr. Paul R. Jenkins

PACE, Incorporated

1700 University Commercial Place
Charlotte, North Carolina 28212

REF: CALIBRATION OF VOLUMETRIZ GLASSWARF

Dear Mr. Jenkins,

Volumetric standards, utilizad 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 thermcmeters employed for

calibration of volumetric standards is traceable to National
Bureau of Standards.

Sincerely,

s Ye

Lew Horan
Standards Dept.

€c: Mr. N. DeBello - G.a.

A
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Corning Incorporated
Sciencs Produces Division
Corning, New York r483z
usa

607.974.9c00

June 12, 1991

Mr. Paul Jenkins
Pace, Inc.

1700 University Commercial Place
Charlctta, NC 28213

Dear Mr. Jenkins:

This is to confirm that cur volumetric apparatus is cal-
ibrated in conformance with ASTM Standard E S32.

Very truly yours,

Allen R. Fuller :
Praoduct Engineering Superviscr
Senior Associate

CORNING
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s Whatman | - Whatman

Laboratory Division

Whatman ine

8 Bridewaell Placs,

Ciifton, New Jersey 07014
Taeleghone: 201-773-5300

Fax: 201-472-8949 Telax: 133428
Cable: WHATMAN

GRADE : EFM 2000

This is to certify that the abave product conforms to Whatman Standard
Specificadons.

#LL

DAC.tinertr ==
J A Gllbert M CLacsy ¢
QC Inspector Divisioaal Quality Manager - Europe

25¢h June 1991
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TECHNICAL DATA ON

1EPM 2000 AIR

SELECTED AS THE EPA STANDARD

£3M 20C0is the newWhatmz~ fiizzr-v=:cn Aas
cesn specifically developec icr usz n ~ica
vclume air samplers, and has 222~ 2~csanby
ine EPA forits technical exczilenzs 272 sverall
suitapility for use in the naticrwics ~zverk of
Fi-Vol air samglers. The high air ficw 222 2nd
exceallent paricle retantion cnarzcizrstes
make EPM 2000 the filter of c~cics icr mugh
vclume samegling.

3 Scecifically developed for usz wits =igh
volume air samglers.

3 Chosen by the EPA fortheir Nizsicra: Air
Surveillence Network (Cs~z2- Ne.
€8-02-3708). T

1 Manufacured from 100% scr-zsiiiczia glass
microfioras under strictly sz~:72ils
canditiens.

7 Fetenticn efficiency 98.¢
particies, mass median C.

i Feat-treated altearmanufzzt.-z 'z *2mcve
crganic traces.

i N¢ binderusedin manufaz:.-z ‘=-
maximum purity.

* Each sheetindividually numzsrzc - rapid
icentificazion and recorcing

m—~ay
- iy ®
- -

-
-
-
-
-~
-

- .-
e -

FLELICATIONNO 888 2PM A

SAMPLING FILTERS

I I St e e

EPM 2000~THE STATE OF THE
ART FILTERX MEDIUM FOR HI-VOL
AIR SAMPLING :

TcCay, mcrs than ever sefcra. cancarn over the
petantial 2#°2¢1s on human life of wexic
perticulatas in tha air, is running high. The
samcling anc znalvticsi methocs ampicyedin
ine manitering cf zir quality arececsming aver
mcra scenisticztac.

E=M 2000, as succasscr w0 the scgular S5M
1000, has teen caveicped 0 camciement
thesa methcces as a tachnically acvancad air
filtration mecium, suitatle for both
guantitative 2nd qualitative measuraments.-

HIGH PURITY - HIGH PERFORMANCE

The SPA glacs sgecific racuiraments on the
purity and serfarmance of the glass microfiore
fiitars which ars usad tnroughcut their Naticnal
Air Surveillence Nerwerk of polluticn
menitering stztions.

EPM 2000 is manufaciured from 100% purs
Borasilicata ¢lass microfibras, with no added
tinder, uncer stricdly contrciled canditions.
Maximum purity is ensured by the usa of heat
traatment aftar manufaciure 10 remove any
traces of crganic matarial which may interfere
with subsaquent anaiysas, and closaly
monitored quality assurancs metheds are
employed. Detailed chemical analyses of race
pallutants can thus be carried out with utmost
accuracy and minimum background
interferencs.

EPM 2000 offers high flow ratas while
simultanecusly providing exceptionaily high
paricle retention afficiencies. Comgiete
reliance can be placed on E2M 2000 to provide
eptimurn results in sirhorne particulata
csllection.

Each 8°° x 10’ sheet of EPM 2000 is )
individually numbered for rapid identification
and recarcing.

AVAILABILITY

Two sizes are available as saandard
8" x 10°* sheets {packs of 100) Cat. No. 1882 868
4.7 cmcircles ([packs of 100)  Cat. No. 1882047



EPM 2060 AIR SAMPLING FILTERS

PRCCEDURES
Air gelluticr manitcriag is nermaily sarried cut
Bv measirament 2l MG siagas oo ~atarmine

négsanars: sval g
¢ 3ngivse -~
gcilutznts, Thainter
{2chnigue ‘s 12 2283
20CC m™ 2l i

heurs. Tna fitaris:
exscesurs 1T sive e mass of

sciluticn, and then

known veiume ¢f air anc 2 caiculztac value for
air gcliuticn lavels in ug/m3cfair

CONTROL TECHNIQUES

Eefcra weigniag 23¢h filter shcule be
congiticnes ‘or Z4 Acurs in a sgecific
envircnmen:setween 13°C anc 35°C (= 1°C)
ang of relatve Aumicity below 55%.

EPM 200C 's suitad w0 all cammercial Righ
volume samciing acearatus anc the uscal
samgle of 22CC m3 over 24 Keurs at 2n average
flew ratz ¢ 1.7 m3/min (B0 &3/min) o rough the
aceroximatz 20C em2 arez of filter excosadis
weil within e czoatility of e filter. Itis
recommengscthatthe 8'° x 10 filtar should
e instailec -cuch sice upcermestin the holder
and hanclec caraiully oy the edgas oniy. Afer
samgiing uncar carefuily menitered air flew
and time, tn2 fiitar shculd be removed with
Cara to praventless of particulata. Itis usual to
fold itin haif iengthwise, the exposed sices
together, fcr transpert. The filter should be
canditionec 3gain for 24 hours befors
reweighing :c catermine the total weight of
capturec particuiata.

Analyses mcst fraquently carried out on the
collected particulate are for metais (especially
heavy and wcxic elements), armmanium ions,
fluoride ions, nitrate and sulfata, organic
materials including hydrecarsons, and Seta
activity.

g

DATA SHEET 888 EPM A

TECHNICAL CHARACTERISTICS

(Vypical vaives - sutject 10 nomal manufaczuring
tcierancas) '

Thickness {mazn value in mic-ens) L]

Retanticn aficiancy (Scdium fame
FenetTmerar 3t Scm/sac foe veleciny) .98.588%

Aggrox. equivalent DCP retention-
sfficiency ge.ec%

Tansile strang= (1.5 ¢ strip -gms.) ... 7C0

Waeightloss crigniton 0.2%

EPM 2000 FiLTER FLOW RATE

e & BRI R

*

~ CHEMICAL CHARACTER!§TIC$

Trace Typicai lavei® Trace Typiasl lovei®
Bamene {micrograms misoyrane
pershest) pershesd

Arsenic 5 - Manganese 2
Seryilium 0.5 Moiyddenum 2
8ismych 20 Nickel L]
Cadmium 2 Lead 10
Cabale [ Aatimony 2
Chromium ] Tin ]
Copper 10 Tianium 2
Iron %0 Vanasdium 2

: . Ooc - 100 o

*Typical values subject to manuﬁmﬂnq’wimm_

.. PAPERDIVISION
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Whatman Liboratory Praducss Inc g Bridewell Placs, Cliftan, New Jersey 07014 USA Tel: (201) 3530 Tda: U
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Weight Traceability
- Certiticate

25213

The balances listed below have been serviced Dy our representative on
dEcemier 7. j44p

This Is o certify that the fest weights used are fraceabls o the National

Institute of Standards and Technology.
Anaiyticat Precision
METTLER Identication number of fest weights usad: S99 /23
METTLER cailbrarion date of fest weights used: —2-23-% 3-2/-9)

Nationgl Instfute of Stundards and Technology 737/0620-meT4s zsz‘ldwa- meT S o
test number: ‘ '

Madel and serial number of balgncss servicad:

AK Moo 4 A4Y922 SmTorius & 3210437
AE 43 £ cS7742 SrmTorivs  £37p70424]

454 ¥ (099277

t

Sarvics Representative

/2-7- P
Date of Issus

* Mettler Instrument Corporation « Box 71 o Hightstown, NJ 08520 « (809) 448-3000 « Telex MICO 7607376



One Omega Circle
LYEOMEGA T
P

CONTROLS P.O. Box 338
ROCESS INC. Bridgeport, NJ 08014

A Division of OMEGA ENGINEERING, Inc. (609) 467-4200

CERTIFICATTE OF CALIBRATTION
£ or
PACE INCORPORATED

9800 KINCEY AVE, STE 100
HUNTERVILLE AL 28078

Cust PO# 922498 Model# HH-2
Omega WO# 205938207 Serial# 11756

that are traceable to the U.S. National Institute of Standards and
Technology, and conforms to MIL-STD-45662A.

Readings Observed In: Deg F

STANDARD AS RECEIVED FINAL CAL

32 31 32

450 448 450

900 897 900
DATE NIST

TEST EQUIPMENT LAST CAL'D : TRACEABILITY

Reference DMM, S/N 3335019 - 05/06/92 245516
Decade Resistor, S/N 591 ' 11/21/90 241457
Std Ihernometer, S/N 1N756 04/15/92 248798

TEST CONDITIONS
Standard

CERTIFIED BY
Instrumentation Supervisor Date: 5/13/92
. Howard



[N

One Omega Circle
"OMEGA b
PROCESS CONTROLS, INC. P.O. Box 338

. Bridgeport, NJ 08014
A Division of OMEGA ENGINEERING, Inc. (609) 467-4200

CERTIFICATETE OF CALIBRATION
f or

PACE INCORPORATED
9800 KINCEY AVE, STE 100
HUNTERVILLE AL 28078

Cust PO# 922498 Model# 873F
Omega WO# 205938207 Serial# 274307

that are traceable to the U.S. National Institute of Standards and

Readings Observed In: Deg F

STANDARD AS RECEIVED FINAL CAL

0 01.6 00.0

190 191.8 190.0

1990 1992 1990
' DATE NIST

TEST EQUIPMENT LAST CAL'D . TRACEABILITY

Reference DMM, S/N 3335019 05/06/92 245516
Decade Resistor, S/N 591 +11/21/90 241457
Std Thermometer, S/N 1N756 04/15/92 248798

TEST CONDITIONS
Standard

CERTIFIED BY '
Instrumentation Supervisor Date: 5/13/92
_ John L. Howard
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