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INTRODUCTION

Scurce sampling was performed for the Piedmont Asphalt
Paving Company, Gold Hill, Neorth Carolina, asphalt plant to
determine particulate and visual emissions. Three sampling‘
runs were made on October 24, 1988 at the sampling locations

shown on Figure 1.

The measurements of stack gas flow rate, pollutant
concentrations and visual emissions were made according to
U.S. Environmental Protection Agency and the North Carolina
Department of Natural Resources and Community Development
(N.C. DNRCD) recommendations. Mr. Mike Landis, N.C. DNRCD,

was present to observe the test.

The following sections of fhe report treat the summary of
results, the process and its operation, the location of the
sampling points and the sampling and analytical procedures

used.
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SUMMARY OF RESULTS

Table 1 presents the summary of results from the particulate

sampling. The mean particulate concentration was 0.0258
grains per dry standard cubic foot. The mean particulate
emission rate was 2.358 pounds per hour. The visual

emisgions observed did not exceed 5 percent during'any of

the sampling runs.

Based on the results of the particulate sampling, the
Piedmont Asphalt Paving Company, Gold Hill, North Carolina
plant was in compliance with the allowable particulate rate
of 0.04 grains per dry standard cubic foot as permitted by
N.C. DNRCD. The asphalt plant was in compliance with the
allowable visual emissian rate as permitted by N.C. DNRCD
which allowed for a maximum opacity of 20 percent. Field
Data sheets detailing the opacity readings can be found in

Appendix B.
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TABLE 1

SUMMARY OF RESULTS, PARTICULATE SAMPLING

Runi Number

Date

% Isokinetic

Volume of Gas Sampled,

SCF * Dry

Stack Gas Flow Rate,

SCFM * Dry

Stack Gas Flow Rate,

ACFM

Particulate:
Catch, mgranms

Concentration,
SCF * Dry

Emission Rate,

grains/

lbs/hr

*68°F, 29.92 in. Hg

**Nozzle, probe,

filter

1

10/24/88

101.99

51.899

11240.0

16897.7

119.00

0.0353

3.401

2

10/24/88

96.12

48.091

10964.1

16008.8

67.41

0.0216

2.028

3
10/24/88
103.71

43.244

9358.2

13903.4

57.62

0.0205

1.646
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PROCESS DESCRIPTION AND OPERATION

The Piedmont Asphalt Paving Company plant in Gold Hill,

North Carolina produced hot mix asphalt which was made from

asphalt cement, sand, granite screenings and granite
aggregates. The materials were dried in a rotary dryer
which was fired with a single burner. The fuel was No. 2

fuel oil. The aggregates were then conveyed to a continuous
drum mix where they were mixed with asphalt cement. The hot
mix asphalt was then conveyed to a storage silo. Air was
introduced at the burner and passed through the dryer,

venturi scrubber, demister, fan and stack to the atmosphere.

The plant was a Barber & Greene continuous drum mix plant.

The plant was rated at 160 tons per hour with materials at

Fp-c,
Qcof’g"W

-

5% moisture.
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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
divided into 25 equal areas. The ports were labeled A, B,
C, D and E. Each point was sampled for a period of 2.5

minutes per point which yielded a total test time of 62.5
minutes per run. The number of sampling points was
determined by the distance from the last disturbance in the
gas flow as outlined in Method 1, Federal Register, Volume

48, No. 191, 30 September 1983.
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SAMPLING AND ANALYTICAL PROCEDURES

All sampling and analytical procedures used were those
recommended by the U.S. Environmental Protection Agency and
the N.C. DNRCD. Complete details are found in Appendix E

which is a copy of the Federal Register, Volume 42, . Number

160, dated 18 August 1977, the Federal Register, Volume 48,

No. 191, 30 September 1983.

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 emissions.
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APPENDICES



Summary of Method 5 Particulate Results

Piedmont Asphalt Paving Company

Gold Hill NC

1T

Run Number 1

Date 10/24/88

DN Sample nozzle dia., in. 0.252
Net time of test 62.5

PB Barometric pressure, in. Hg. 28.94

PM Average orifice pressure 2.762
drop, in. H20

VM Volume of dry gas sampled, 55.02
cu. ft. at meter conditions

™ Average gas meter temp. 85.00
in degrees F.

VMSTD Volume of dry gas sampled 51.899
at standard conditions®*, SCF

VW Total water collected in 287.9
impingers +‘silica gel, ML.

VMV Volume of water vapor at 13.557
standard conditions*, SCF

PMV Percent moisture by volume 20.712

MD Mole fraction dry gas 0.?929

PCO2 Percent CO2 by volume, dry 6.40

P02 Percent 02 by volume, dry 12.27

PCO Percent CO by volume, dry 0.00

PN2 Percent N2 by volume, dry 81.33

MWD Molecﬁlar weight-dry stack gas 29.515

MW Molecular weight-stack gas 27.130

CP Pitot tube coefficient 0.84

DPS Average velocity head of 0.9313
stack gas, inches water

TS Average stack temperature, F 147.92

Appendix A

2
10/24/88
0.253
62.5
28.94

2.498
52.61
102.02
48.091
244.8
11.528

19,336
0.8066
’6.43
12.23
0.00
81.33
29.515
27.289
0.84

0.8902

140.68

3
10/24/88
0.250
62.5
28.94

1.990

47.99

109.40

43.244

239.3

11.269

20.672
0.7933
6.50
12.13
0.00
81.37
29.525
27.143
0.84

0.7708

141.08



PSI

PS

VS

AS

QS

QsW

QA

PERI

FMF

CAN

CAM

CAT

CAW

FNP

Static pressure of stack
gas, inches Hg.

Stack pressure, absolute
Average stack velocity, FPM
Stack:- area, inches sqrd.

Stack flow rate, dry,
standard conditions, DSCFM

Stack flow rate, wet,
standard conditions, WSCFM

Actual stack flow rate, ACFM

Percent isokinetic

Particulate, Mg., front

Particulate, GR/DSCF front

Particulate, GR/WSCF front
Particulate, GR/ACF front
Particulate, LB/HR front

Net sampling points

*68 Degrees F. 29.92 Inches Hg.

-0.028

28.912
3532.6
686.0

11240.0

14176.1

16897.7
101.99
119.00
0.0353
0.0445
0.0235

3.401

25

-0.028

28.912
3346.8
686.0

10964.1

13592.3

16008.8

96.12

67.41

0.0216

0.0268

0.0148

2.028

25

-0.028

28.912

2906.6

686.0

9358.2

11796.9

13903.4

103.71

57.62

0.0205

0.0259

0.0138

1.646

25



Method 5 Particulate Calculations Test Number 1

Piedmont Asphalt Paving Company Gold Hill NC

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

UMSTD = —---memmmcmmmccmccmccee e = 51.899
™ + 460 .
Volume of Water Vapor at Standard Conditions
VMV = 0.04709 * VW = 13.557
Percent Moisture in Stack Gas
100 * VMV
PMV = ~cmmmmcmeem e = 20.712
VMSTD + VMV
Mole Fraction of Dry Gas
100 - PMV
MD = —c-emeemeo = 0.7929
100

Average Molecular Weight of Dry Stack Gas

MWD = 0.44 * PCO2 + 0.32 * PO2 + 0.28 * (PN2+PCO) = .29.515
Molecular Weight of Stack Gas
MW = MWD * MD +18 * (1-MD) = 27.130
Stack Gas Velocity at Stack Conditions
VS = 5129.4 * CP * DPS * SQRT(TS + 460)/(PS * MW) = 3532.6
Stack Gas Volumetric Flow at Standard Conditions, Dry

0.123 * VS * AS * PS * MD
QS = e = 11240.0

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

QA = —cmcemmmmme e = 16897.7
17.64 * PS * MD

Percent Isokinetic
1039 * (TS + 460) * VMSTD
PERI = =-we-memee-mmceccccccccccmcmmae = 101.99
VS * TT * PS * MD * DN * DN



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

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

17.64 * CAN * PS * MD
CAT = ~-ceeemmmccecmr e mc e =

TS + 460

Particulate Lb/Hr -- Probe, Cyclone, Filter
{ At Standard Conditions )
CAW = 0.00857 * CAN * Q@5 =

0.0353

0.0235

3.401



TRAVERSE POINT LOCATION FOR CIRCULAR DUCITS Wiadn P

Plant P:fDMEMT Af“ﬂf\ﬂ’ PNN(r CEJ Gaep Hie NC _lt___zfﬁ——%
Date 12/ 24 /9% |
Sampling location S+K

Inside of far wall to outside
of nipple (X) —

Inside of near wall to outside of
nipple (nipple length) () —

Stack 1.D. (X=Y) £Q DIA =26, 13
Nearest upstream disturbance & /.5 dd

Nearest downstream disturbance .45 dd
Calculated by JSM
N X
-
Port —f ¥ [SCHEMATIC OF SAMPLING LOCATION
p 2 3 s
TRAvERSE PRODUCY OF TRAVERIE POINT LOCATION
PO FRACTION COLUPAS 2 AND } NIPPLE FR08 OUTSIOL OF RIPPLE
P OF STACK 10 $TaCR 1D {10 NEAREST 3 9 InCw) LENGTH {3 OF COLUPRS 4 4 §:
l 25 |24 5 2 45 .75 4 20
2 7/ 35 j L o
3 [B.25 /o 00
4 (715 1% .90
5 / Z2R. Oi 231 79




METHOD 2 GAS VELOCITY AND CYCLONIC FLOW DETERMINATION

Plant and City ?_lm;ﬁ ASPHALT BM& (' ? (m%@%‘:n Date [Q(Zf[f g
Sampling Location S’té Clock Time __ &f(t

Run Number _ | _ Operator JSM- KFRM _ Amb. Temp., °F (4 F
Bar. Press., in. Hg a?c?' 94’ Static Press., in. HZO - -32

Stack Press., in, Hg 2941z Static Press., in. Hg - 279
Stack Dimension, in, - Diam, or side 1 3?,0 side 2 2‘/. s

Pitot Tube (Cp) . Yﬁé Pitot Tube Leak Check <0.1 @ ?' 2 in, HZO

Field data
Velocity ; Cyclonic flow determination
Traverse head o Angle (=)
point Position,] (3p.), Stack temp., Ap, at O which yields
number in. in. ﬁzo OF reference s null Ap
T z S22 7Y £ WPACA FTI ST BT s

q, / 1A % 'jf N N

2_ {
2 14 . L&
S 2 S € 5 —
P I.:; Ibi_ L 44 { it \ \\

Average angle (=)* -_

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

NOMAGRAPH DATA

oig .96 1, 90 m 187 ® o, 199 c__z“~Z D, [4S
5 9.0 1 sds on .25 oN,.zSH Retap .6 W, ~4

L2553
2% 7
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METHOD 5 PARTICULATE FIELD DATA

Plant PIGIIM( /1 PHAG PALM({__(] {‘D'-') N'“"\'C ¢ Ambient Temp., °F 71 ° -
Run No. —. Very Important — Fill In All Blanks Bar. Press. "Hg ___75,&{%“_ — .. Heater Box Setting, °F _a5T
Location J’l’“ Leak Checks: Beg. @ 15" . 607 Meter Box OH@ /. Y= ,'— o9 Probe Tip Dia., in. £ 25
Date c0/2¢ /¢ End@ i3 1868 _ assumedTm, °F 40 Probe Length gleel
Operator JsM - _Bam Pitot Tube: _< 7} @ __ 15 "H,0  OryBulb, °F l45 Probe Heater Setting Fo 7o
Sample Box No. 3 <06t @ 2.5 "H,0 Wet Bulb, °F [ 3 S’ Average Op L2 op . 6
Meter Box No. _1.348 Static Pressure: —. 98 "H,0 Db - Wb, °F 7 Average OH 2.4 OH Re!
Filter No. Start: / .7 as Assumed Moisture % (8 70 Process Weight
Probe No. __-2 Finish: 1AL Ps/Pm 999 , __ _ steamload ——
Pitot Tube Cp _0. & Observer &é&ﬂ({i Agency Ac JAIARCP C Factor s _ Steam Pressure —
Pitat Orifice Manometer Ory Gas Temp. Pump
Manometer (OH) °F Vacuum Box Impinger Stack
Ciock Dry Gas (Dp) in H0 in Hg Temp Temp. Temp.
Paint Time Meter, Cu_ FL. in H0 Dosrea e iniat Outel Gauge °F °F °F % CO, %0,
A ’ O', 133.30 ’43 3'25 3125 qg ?5 /0,0 ‘225 \7‘7 /37
2 |27 136.05 | 1.4 3.25| 3.25| roo| 725 | 8.0| 230 | ST |/B7
2 138.53] 1./ 3,25 | 3.251/02 | 9¢ | 2.5 230 | 57 | /40
4174 14 [;04] [.35]4,] 4.0 [ 1/¢ | 97 [10.6] 326 | 57 |/39
s |/ 143,75 1.3 | ¥ | 355|122 | 92 | 9.0| 235 | 5¢g 139
B 118 Tide.331 1.2 | 3.¢ | 3.¢ | /23] 9% | 9.0 |a2s | 54 | /4o
21 2% /48,97 1.05] 3.2 | 3.2 | /23 | 97 |35 2%5]| 57 | /37
3 51151.45| 1.0 | 305 | 2,05 /d5 | 99 |80 | 245 | $F | /39
4| %1 157.90] .85 a.¢ | a.6 |/12¢ | 99 | 7.5 | 235° | 58 | /40
S| 10l yse.t3| 7|l 24 | 2.4 (127 |/oo |7.5| 250 | 58 | 137
C 1lo/i))] /152,35 .el| 1,87 1. §7(/24 | /0] (6,6 252 | 54 | /37
2 2% | /40.28| .55 1.7 | »7 | /24 | /ol | 6.0 245 | 50 |/37¢
ENEF (62,10 54| 1.65 ]| /.65 | /23 |ror |55 | 245 | 56 /<o
¢ [7% 164,01 .Co| 1,93 | /.23 | 122 | /02 [C.0o | 245 49 | 4o
s, , | 1654 | 60| 183|783 | /23 ]|/o2 |6.5] 240 | 49 | /42
0 1 128/ | 167,89 28| 495 | +95 | 122 | /02 6.0 245 | 52 | /4>
2 A1 j69.65| .3 | 1os | 705 Jz1| foz2|B.0| 2ds | 5[ |14/
3 S8 34 105 | 165 [12] [ /o2 |5s | 0 | 62 | 1%
Y 7!4 (72,471 .39 1] 1.2 /, | 120 | 103 |s.0| 240 | 52 143
5 119,22 | .34 | 1:05 | .95 [ 120 | 403 |S.2 ]| 2¢o [S3 | 46
£ o/'% 175. T 45 | 45| 45 [ F¢ | 103 [d.o | ads | 54 | 146
2 |24 176,731 19 54 sH] 111G | 162 | 40| 240 | 52 | /4
ERI 177.%2 ) ) 6o 116 ] 16D]59 | 240 | 53 | 144
PR 17901 | 22| .64 YL NIS | 103 [S.5 ] 290 st | 1dS
Ky 10 190,30 | . 17| ,52 S0 1 1)J4 1103145 240 | 54 14 ¢
/A 19].29
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METHOD 3 — ORSAT AND DRY MOLECULAR WEIGHT DETERMINATION

Plant /i éﬁilﬁf éﬁ Nl & g/u /// Sample Location _ S7ACL-
Sample Type - Continuous _ v Pump Leakfree @ 10" ? z
Oxygen Check 20.9% % 0.1% 9‘)? Fuel Type Jg 2 kel O/

Orsat Leak Check @ 4 min.: Pipet Levels ~ Leakfree ? _J/
Buret o&.) - ./ =<0.2 ml ? g

Run No. / Sample Date ‘%4 /é¢ Ambient Temp. °F 427
Sampling Time (24 - hr clock) 083 0935 Analysis By I

Cas P e T Fet et LT NetAets e AgE° s, | Moleswar .
€02 ¢ {ed) ¢f 1edleyd |y lode | S| 264
. 02 (7 Vas| b Vx| V67 V2.31/0.27] R 3,926
co w7 leoVmee lowle7 loolew )| 28] 0.00
Ne 100 g3 | 200 Jg/f} 200 lg/3]g 53] 28| 22772
r- 2% Ly Total 29 574
%CO

Run No. A __ Sample Date (d(;lng? Ambient Temp. °F (4f°
Sampling Time (24 - hr clock) /233-//39 Analysis By _75#/

Cas > et T WetTistas T Vet Aot ver] \35°|mut.|MoleqAr Whe
€02 6d led 1es lestoy levleys] M| 263

. % 6.7 2 g6 lao | 67 |23 lizes] 2| 395

co 6.7 Voo V154 Yoo ls87 leo || 28| 0.000

N2 100 jg)5 | 100 g /1 200 |g)a i g)s3]| 28 | 22772

209-%0, _ /4 Total 29.s5/f
%CO,

Run No. 3 Sample Date /"(/zf[ﬁ Anbient Temp. °F _7/

Sampling Time (24 - hr clock) /% S5-/312~ Analysis By _JSM

Tm Z ; :

Gas Actumr'ﬁat Actual| Neb Actuz et fvg‘ malt.| B0 1°§b AkH
€02 ed led e e lee lorlesel bl 2500

. % 5.7 2> 766 Vel sl 2| 2522

o /8.7 o0 | 186 |oe )80 (0.0 Jpeo] 28 £.0¢C

we W00 |g 3] 200 /] 200 fg)/g.37] 28| 22 763
Cost: B l'__'zo.»-q.o. - WA

S| e ™ oo
Wecd 6ot byer g1




eaviranmental Geshing ing.

METHOD 5 SAMPLE RECOVERY AND INTEGRITY SHEET

Plant [ieDmens ASrdsr PAVING C, GubHi 4L Recovered By £HM- TAY

Sample Location Sruc/c

Run Number

Sample Date
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 Weight, g

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 Catch, mg

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

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

Total Particulate, mg

Acetone Blank Number
Final Weight, mg

Final Weight Audit, mg
Initial Weight, mg
Initial Weight Audit, mg
Acetone Residue, mg
Acetone Volume, ml

Recovery Date_/o/24/5%

/ Z 3
)24 EF AT TA R 1 fpd) £%
) Z 3
| Z 3
44 45 d&
MOISTURE RECOVERY
/- -2 -3
=y T b Vogh A
[ o —_—
440 <+ 26 *2. 2
200 200 2z OO0
2046 2z 2.2
(-1 U = {-3
L0 Sos oL
2279 2 /5.8 2/7 3
200, © >0 O 2co U
2/ 7 7. ¥ /73
28729 2FF. ¢ 239..3
PARTICULATE RECOVERY
[~ {-2 -3
Jeht Srve Med v ¥y [isht <imey
/ J 7 / 7
523 ¢ 51605 499 44
£226¢ 575. 55 449G 42
e of dEC.27 o7 16
H5G G¢ St S0 ¢ H
33. 00 33.3/ 28,32
| -1 (-3 |-3
v v v
9SG 7 1743 leeist &
7€/ 893 1047437 fovl ST
A3 £d29 < /o 127.C
G5¢ 73 L led i Y loc 22, 1
L e £
EC.Co 34 2% >
119, c¢ L7 41 ILLX
5 LABORATORY CUSTODY
fc 41557 Received By: _ZON —
[o4149. 3 Date Received: _ /. /8%
/o159 5 Stored & Locked: _/
fod1$5. 1 Remarks: A A
2.
2¢c
{5~ o=t

Concentration, mg/mg




Section 3.12.10 8 Aprit 1983

Visible Emission Summary Data Sheet

Company Pieduant Aspba 1t Pavi ngéze 10-24-88 Location Gold Fil11, XNC
o.
Start time 0830 Emission point ___Stack
Start| Total |Average|Start| Total |Average|Start| Total |Average|Start| Total jAverage |Start| Total |Average|Start| Total |Average
no_lopacityl opacity | no. lopacity] opacity | no |opacity| opacity | no.lopacity] opacity | no. |opacity| opacity | no {opacityl opacity
1|70 ) 2.9 37 73 109 145 181
2185 | 3.5 38 74 110 146 182
3190 | 3.81 3% 75 111 147 183
4|8 [ 3.5] s 76 112 148 184
5175 1 3.1 & 77 113 - 149 185
6| 85 3.5 | @2 78 114 150 186
7190 | 3.8 | 43 79 115 151 187
8175 1 3.1 44 80 116 152 188
9110 | 4.6 | 45 81 ‘ 117 153 189
1095 | 4.0 | 46 82 118 154 190
11|65 | 2.7 | &7 83 119 155 191
1219 | 3.8 | 45 84 © lr20 156 192
13170 2.9 | 49 85 121 157 193
14 | 95 4.0 | 50 86 122 158 194
15 | 85 3.5 57 87 123 159 195
16170 ] 2.9 | s2 88 124 160 196
17175 | 3.1 | 53 89 125 161 197
18150 | 2.1 | 54 90 126 162 198
19 |35 1.4 55 97 127 163 199
20 {10 | 0.4 | 56 92 128 164 200
21130 1.2 57 83 129 165 2071
22140 | 1.7 | s8 94 130 166 202
23155 | 2.3 | 59 95 137 : 167 203
24130 (1.2 | 60 96 132 168 204
25 |45 1.9 67 §7 133 169 205
26 140 | 1.7 62 98 134 170 206
27 |20 | 0.8 | 63 99 135 171 207
28 |25 1.0 | 6¢ 100 136 172 208 -
29120 |GC.8 | 65 101 137 173 {209
30120 (0.8 | 66 102 138 174 210
- 31 67 103 139 175 211
32 68 104 140 " 176 212
33 69 105 147 177 213
34 70 106 142 178 214
35 77 107 143 “l179 215
36 72 108 144 180 218
Maximum average 4.6 % Start number of six minute sverage _._/ —
Number of nonover %pfl averages in excess of standar G_éz_sbmmg start number of these averages
Calculated by rancis Dc:e eviewed by Date

Quality Assurance Mandbook M9-5.1
end M9-6.2



Viside Emission Dbservation Ferm

OBSERVATION DATE. | START Y S10P TME
32‘/"‘ . A
,ea’muvf ﬂ>/‘A¢/7z/ '79 { o. t-29 ¥ oyse L93O0
[ADDRESS i K3 i
M. 0] ]] e m o] 0]e
A Vsl B3 [45 5 3 Vel B3
cry, STATE, . |2@ dlslsiclaolRiC |c 15 1C
AN BT B 5 1 A A S
PHONE SOURCE ID NUMBER 241> 1 21 C 2 _
4 Sl s IS 10
PROCESS IPMENT OPERAIING MODE s ~ " Y/~ 1 35 /7 — |5 S,.
9/://"7“ /Z““ C—-( 4 C\ % | — 2.47 O
NTROL EQUIPME / / o OPERATING MODE s |<IS IS z >
e s alafgaic]ola]s
DESCAIBE EMISSION FONT . ToTeTa =0l T
-t S/‘("-‘(— - g- C / % : 2 | —
MEIGHT ABOVE GROUND LEVEL HﬁGH?TZL\'uan toosserveN 9 | — Cg; Slcl»lslc =
sas A XEE
CE FROM OBSEAVER | DIRECTION FAOM OBSEAVER > 1> ) :
mm;ﬁ_’(‘/ it nlss SiGc e I\ =
afs??mémss:ous / ) / . 2 |~ o G < |« C’ S 1<~
e Toe fe = W T :
EMISSION cowon scowt vee contmuousE 24 S 1S | %;,Q_ . 15 gc; Q
Con - vw! bl e lromvec wieammenic] M | /7 o151 < ' S
WATER uorurgnfsmr wwarenonoreTPoME | 18 | 1S 1< s 1sl<c]c]C
oD YE ATIACHEDD DETACHEDD — j R 3 P - N ]
POINT W THE wurwmcn ACITY AS b jmmm L C K K - “ ( ? Sl
/n/)acc/‘ c‘ [, oA e {TCam ;;,,u ” /f: 4’ 5/ O : /‘\ /\ .
uscytucxanou(o . ﬁ[} Aole]ls _gf SC/— ;—- |
] ” Slelnlols _
ucxaﬁouw cocon sxy cc/ww:oxs EEEGEDtdlE ﬁ
[ C/ - - 64—»& - ’) - (
WIND SPEED WIND ?RICIION n /" - c; : st {/ _g _
[ - (‘c'//’" [\‘ T e— 22 [‘ C; . C\ 82 ( O <,
AMBIENT TEMP e per —— .
stanr 5 L _s10655 7 | "5y 5% alsicls |l e]? ?% 7;
Lol 22 B S A B Ve
Source Loyout Stoteh Deaw North Arrew s |0 ﬁ o] ss)ls O 9 A s
Q) il B lé 1S 1) 515 _
% Emissron Paint il i 15 1S 1o |01 sT5]
”mugs o
» /)5 ]sjels jo 15
» SIS S|IS|e| O s;’g‘r
3 8 Il o Y C Gl [ (1
AVERAGE OPACITY FOR NUMBER OF READINGS AD
MIGHEST PERIDD 1. G 20  SwERe__ O
ik Ll
ocscnvt S NAME PAWT,
, -+ .FI l{ 01 LL
Aoa SIGNATURE DATE
COMMENTS ,%W./L% 0-29-F y
st
I WAVE RECEIVED A COPY OF THESE OPACITY OBSERVATIONS ctugg?’gz “"ﬂ*Z ] - J/X
’,,’?[;‘ Tt oare VERFED BY DaTE

Ouslty Assurance Handboot MS-€ 2



Visidle Emission Observation Ferm

sowcslM - _ OSSERVATION DATE ~ | STAAT STOP TME
PI?[JN"C{’%’ /5/7/"-1// A\r‘/. 775 ('0 . /[)—24 ) (rg / z
i ’ ” Ms‘ o lw]] e |m S o] 5] | e
ool o (ClO 5o
c%. ) sur%,cﬂ w 2 |51 15 s | 22 g '(5.;5— o
,8ei2dirill € " . = ol .
moni'tu SOURCE 10 NUMBER : 5;:2 g ;_ :: Cj = %_g_’
PADCESS EQUIPMENT OPERATING MODE . - = pos \‘ S"“ —
el ! slo1s1a1> cl1sis
c?ﬁgza t_ouv%atm / !é/ OPERATING MODE s |l 1510 C; 5/ - ﬁ
e T 3 G Bwi - = [0 &
DE SCAIBE EMISSION POINT ul !
-fvh.c%—' s _5 C 0 C o 5:: C) \5/ S'
¢ IGHT ABOVE GROUND LEVEL|MEIGHT RELATIVE Toossemvidl 9 |5 |5 1S |5 |2 51O 15
e e TN ol o o 1M R o Y (A 5
D/ TANCE FROM OBSEAVER | DIRECTION IR M OBSEAVER S 15 1 _
/5C] NV nladsisislelolcIDlg
DESCAREEMSSIONS ) o [Tt T =215 15 1o 12 ls 151510
WO [ Lol ,
EMISSION COLOR PLUME TYPE CONTINUOUS JX n|siolsls e 5—? CC‘_ ‘ S
Coray—bln 1+ |RGIVET wreamirTenio | M 15 V5 Clo|ul=s1O1C <
WATERDROPLETS PRESENT | IF WATER oa;/uu PLUME T O ls Dielo c e Y
noD vESR ATIACHED X DETACHEDD .
POINT W THE uu’gt, AT WHIEH OPACITY WASDUIRMM;E/O w | 5115 101415 % alld
JiairEd a e/ plrer - SH0ar c/f,(s',?q A% 1L 123 lal (o8 I8 K. & s1o
DGSfZIBE SACKGROUND 1| 5|s g} =|e]|N 2 , ;3: O
=7 i w |05 515 |2l O 515
BACKGROUND COLOR SKY CONDITIONS 2 =
Rloe [Mhe ¢ 504 Qlvdy - w5 ks 015 | »ls 1515 o
wWIND SPEED WIND DIiRECTION n |5 2_’ clsl sl OO g\
L : e ) 23 Ga Bl DA fellal i3
ZMBIENT TEMP, (A7 Db Wo_ .| AM.percent s :
staAr 55 ~ S0P (4SS :: O = 55;." g_’ : g)’ ?‘_)’ 8 8
Sowce Laysut Sheteh Draw North Arrow 25 5'5- 3’ 5’ P o C) O 0
# |5 G G Dl lel (8] (el B
27 | ! " O i
zggggugF,%
» |0 1ol C o) E=3
Sunly Wind po » | 515110 ~:mnoor A'SDMCG;)M%
Ll
piume oot = AT AvERaGEOME "7 0 | Zo sweme ©
& RANGE OF OPACITY READINGS
Son Locoten Lwne Q MINMUM & MAXIMUM
ﬂSfﬂZ\:lj\f Era n‘c P
TOMMENTS OSSEAVERS SIGNATURE u/r:_)_z 2 PF
TN
VAV
HAVE RECEIVED A COPY OF THESE OPACITY OBSERVATIONS ctnzz#% T 7. 7y
%ﬁ"'w DATE VERIFIED BY DATE

Ouelty Assurance Nandbook MS 42
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T [ START TAeE STOP IME
_ T ey |M7es M7san
ot %/sp/u_// Xiing - ° S7 : 15| 0| es
(G i 3/ yZ4 oluslw]esim o011
ADORESS “' SNolelols s15 el S
:(\55"—‘7”@5’22—
SIATE /- w s NI » s~ >
C s ul =
//o:te 4///776 . SOURCE 1D NUMBER ¢ | Sl 1% ?; g &
P
OPERATING MOOE i 4l fall 48 AN LA S =1
PROCESS [OYNMENT 1, ~1s s JOICI=1C
ﬁ‘qfﬂ/m d et OreraTinG MoDE | & | 5 | (: (v 2l K sl lall (@l fat
o e b S R
Wﬂ ‘ﬂgefz‘ » || CKe
;:/r:i;ovt GROUND LEVEL ”"5”"&‘9'5“ roorsEvy :: % 5 = Cl\C Og
<3 & o) -
nsu}cstj;e’“““'” 2 :; f % 0 Slae]ls]olC]e
DESCABE EMISSIONS . /| /¢ n|sls|Cls]e (\"(\’ Qlo
EMISSION colf?‘}u +e¢.  Jromvec m:nwnmtrﬂ s 15 1c Is1e]c e el
iy DPLETS PRESENT | ¥ WATER DROPLET ’é:z,n 3= clslslsio e 1O
WATER DA ATIACHEDD DETA 6 151 C : = O
NMOD VX, DETEAMINED —~ = alp O 10
HE PLUME AT WHICH OPACITY WAS D -  1C|S Is10
rrediade ]y g7t SHoan s gt N Pl o il 1) K2 [ ol 5
¥yl Xafl [ —
ey TSxv CONDITIONS o |0NSIC|C]|e 10 :
84CKGHOUND COLOR Cleci— =k s [COOIS
AR W 4 78 ol B ol Sio
U/ e WIND DIREC = DIO | s C— Y1
WIND SPEED W , 2 S| . Telo
= ;Jb wbs/, A percent 23 O O O O\ s C %’Z\ a
TEMP & A y o) o= /
S A o (AA 7 5L R e B e e v T [l
Deaw North Arrew » 15 1s1C1C G @) C
Sowrce Laysut Shetch » | (s1o10]s][c|Q
= = . C 1o
O Elda el CidE
2 e R
2 E Vil Vad v 1 (el w1 8
= Teol~ 4
st ”_1% ’C; & ,Wuf;nuomasn
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St o'z L gssorers posamn MIGHES! PEMDD Sl
READWGS
Stack 160 RANGE OF lezuw MAXIMUM
alron Lone RVER'S NAME PN
.‘“”% 0.515:.27- /Ll’(:-o 2048 DATE ?57
uszn%};ﬂ":} e Jo> - 2.9 —4
TOMMENTS ek o
oasANL /
r .
WAVE RECEIVED A COPY OF THESE OPAC! “ﬁ - ’{ DaTE
sionarme ot "
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APPENDIX C

PROCESS DATA

The plant processed asphalt at 150 tons per hour using a
continuous drum mix operation.
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APPENDIX D

TEST PARTICIPANTS

James S. McCormack, PE

Richard B. McCain III

Jeff A. Francis

President
Environmental Testing, Inc.

Environmental Scientist
Environmental Testing, Inc.

Environmental Scientist
Vigible Emissions Specialist
Environmental Testing, Inc.
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APPENDIX E
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APPENDIX F

CALIBRATION INFORMATION

NOZZLES

Each new set of nozzles purchased by ETI 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 ETI whether separate or attached to a sampling
probe were made by ETI 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
ETI 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

Coxplete 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 ETI 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. If they do not function according to U.S. EPA protocol that piece
of equipment is either repaired or replaced.

)

* LABORATORY EQUIPMENT

ETI 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 thermometers,
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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METHOD 5 PRETEST - POSTEST CALIBRATION CHECKS
Plant [iebmear ABPHM PMM: CD (wd H NC Calibrated by ROM

Meter box number 134& Date /?ﬁ{!$5

Dry Gas Meter

Pretest meter calibration factor, Y = }.co (within * 2%)
Postest meter calibration factor, Y= [.c0f (within £ 57 of pretest)

Recalibration required? Circle one: yes orEnEfs If yes new Y =

Lower cal. factor, Y = —— for calculations (pretest or postest)

Dry Gas Meter Thermometers

Was a pretest temperature correction used? Circle one: yes or If 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 or

Recalibration temperature correction? —— (within x5.4°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

Stack Temperature Sensor

Was a pretest temperature correction used? Circle one: yes or If yes
temperature correction _~—— °F (within %*1.57 in °R over range)

Average stack temperature of compliance test, (é3 °R

Temperature of ref. thermometer for recalibration #1 ¢oo #2 _— °R
(within * 10%Z of the average stack temperature) .

Temperature of stack thermometer for recalibration #1 S72 #2 — °R

- Diff. between ref. and stack thermometer temps. #1 2~ #2 ____ °R
Do the ref. and stack values agree within *1.5%? Circle one(:z§§]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 or no
Postest comparison? _0.¢6b in. Hg (0.1 in, Hg) Recalibratiom required?

Circle one: yes 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 29.3%9 29.0¢4
Field JA9.4¢0 29.17
Difference L . 06
Nozzle

Was the nozzle calibrated to the nearest .001 in.? Circle one:¥es or no

Nozzle #1: AZs’% ©. 252 _p 282 0.252 6.252-: Average g 25>
€253

Nozzle #2: (.zs 2.25H 0253 0253 : Average 0.453
Nozzle #3: o2 .37 0,250 ¢ 250 0.249 0.299 : Average 2. 250

Impinger Thermometer i
Was a pretest temperature correction used? Circle one: yes or If yes
temperature correction —— (within %5.4°F over range)




Test Number

POSTEST DRY GAS METER CALIBRATION DATA FORM (English Units)

) .
' of . - = g 7
/ Date /(z&'(ﬁé" . Meter Box No. [SHE Plant /’l):_ Datenss /I-‘-I'N'f”: [4.,.,”. (& .

Barometric Pressure, Pb= 25,764 in. Hg Dry Gas Meter No. / Pretest Y /¢c
Orifice Gas Volume Temperature Yi
manometer
setting, Wet test Dry gas Wet test Dry Gas Meter VP (t, + 460)
inches H,0 meter, ft® meter, ft’ meter, °F Inlet | Outlet | Average |Time|Vacuum Yi
°F °F °F min.|setting V(P + 81 )(t  + 460)
All v, vd t, ty ty ty 8 |in. Hg 13.6
i o
R Cu
~ o lzv)w\((//cv..\ + 4(,»0\
‘_2, 4 2. 10 i " . . o Y / A ~
/ 6. 79 ¢7 /3¢ /¢3 /.S gl M. \'#17(27w4r3%f\a714@\
Al . 5S¢ gL . - . )
P NI ,:L/(ﬂo.«r JLL:Z
10 ¢ 3 6§ ' K )
A 42 JO. 80 G 7 /30 /63 / 12| 1L NI . Z;T:Z’LZW;’-’MQ
~
10 0. 7¢ . Qe 2g /u/(nc.n 'ILA\
2 /0-¢ : 3 = . o I\ - "'
R, { 7 /3e le 3 /7 el ot Yoz [ nd - 5‘_:{7/‘ 7 %L\]
Vw = Gas volume passing through the wet test meter, ft.’ ].océ
Vd = Gas volume passing throught the dry gas meter, ft.’
t, = Temperature of the gas in the wet test meter, °F
ty = Temperature of the inlet gas of Lhe dry gas meter, °F
i
ty = Temperature of the outlet gas of the dry gas meter, °F
o
ty = Average temperature of the gas in the dry gas meter, obtained by the average of ty and ty °F
AH = Pressure differential across orifice, in. H.0 1 °
Yi = Ratio of accuracy of wet test meter to dry pas meter for each run
Y = Average ratio of accuracy of wet test meter to dry gas meter for all three runs;
tolerance = pretest Y & 0.05Y
P = g

b Barometric pressure, in.

D
[]

Time of calibration run, min.

"Dt DuwSan jenuelueJinGg
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Client Pedmr Aottt Lavwe G

PRETEST -~ POSTEST THERMOMETER CALTBRATION

(toy Heo Al¢ Date ’%L/SS

Location Smce Ref. Thermometer is’__
Pretest Postest
Thermometer || Temp., °F Ref, Temp., °F Temp., °F Ref. Temp., °F
DGM # |24¢ 7 )e e & EZC-S L3
DM #120d || ¢S]we 10 — —
DGM # __ — S — —
DGM # — er _— —_ —— —
Impinger #1 -0 ¢ (¥ ¢S
Impinger #2 (5 T6 ¢ 7 ¢ %
Impinger #3 ! @% 70 (.7 33
Impinger #4 7() 26 6§ L&
Impinger #5 e 10 Lg b ¥
B # L9 70 8 &8
wd 7 7¢ A L ¥
Box #1 70 70 23 33
Box #2 *F 0 10 A 2
Box #3 7 76 6% ¢ ¥
Box #4 S J— —_ —_
Box #5 —_— — N —_—
Box #6 —_— —_ —_ S
Omega 873 " 20 IS _ N
DB Omega 873 6 — —
Onega #) | 7y T L3 s
DB Onega #) L9 10 &7 6§
Probe ' #1 || ¢ e L7 A
'ProbeL}' #2 T To — —
[Probe ' #1 —_— —_— — —
E’robe‘ ' #2 —_— R — —
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RAC STAKSAMPLR CALIBRATION SHEET
Meter Box Serial Number: 1348 Barometric Pressure (P,): 29.522

Leak Check @ 6.2 in. H,0: OK Date: 09-16-88 Calibrated by: PRJ
Pump: OK Pump 0il: OK Clean Quick Connects: OK
Manometers: OK Dry Test Meter: OK Theraometers: OK
Lights: OK Electrical Check: OK Variac: OK
Vacuum Gauge: OK Leak Check @ 27" Hg.: <0.001 CFM
Man. Orifice  CF, CFu ITe OT, Te ave. Time t
0.5 ) £.31 71.0 111.0 97.0 104.00 12.74
1.0 5 $.30 71.0 113.0 97.0 105.00 9.24
1.5 10 10.62 71.0 116.5 98.5 107.50 15.31
2.0 10 10.68 71.0 122.0 101.0 111.50 13.28
3.0 10 10.68 71.0 124.0 102.0 113.00 10.93
4.0 10 10.68 71.0 127.0 103.0 115.00 9.61
Calculate Y and .Hg as followus:
CFy P (T ave. + 460) 0.0317 AR (T, +460) t 2
Yz = 1.00 ~He = { } =1.86
CFq (Py + ~H/13.6)(T. + 460) P (Ta ¢ 460) CTa

Y:

Y=

Y=

Tolerances: Y= 0.90-1.00 - 1.30Y ¢/- 0.02Y  He=1.6- 1.84- 2.3 ~Hos +/- 0.15 in,

CALTBRATION CALCULATIONS FAMP AND ORIFICE METER
Manoseter Delta H 0.5 in. B.0
S x29.522 (104.00 + 460) 0.01585 (71.0 + 460) 12.7‘) 2

=1,

=0.99 J= {
5.31 (29.522 + 0.0368)(71.0 + 460) 20.522 (104.00 + 460) L)

Banoseter Delta B 1.0 in. B0

5 x 29.522 (105.00 + 460) 0.03170 (71.0 + 460) 9.24 o
= 1.001 H = ( ) =1.83%
5.30 (29.522 + 0.0737){71.0 + 460) 29.522 (105.00 + 460) 5
Bancmeter Delts N 1.5 in. B0
10 x 29.522 (107.50 + 460) 0.04755 {71.0 + 460) 15,31 =
= 1.003 A 2 ) =1.
10.62 (29.522 + 0.1103)(71.0 + 460) 29.522 (107.50 + 460) 10
Banoseter Delta 8§ 2.0 in. B0
10 x 29.522 (111.50 + 460) 0.06340 {71.0 + 460) 13.28 2
= 1.003 Mo = { } =1.869
10.68 (29.522 + 0.1471)(71.0 + 480) 29.522 (111.50 + 460) 10 .

Kancmeter Delta B 3.0 in. Ko

10 x 29.522 (113.00 + 460) 0.09510- (71.0 + 460) 10.&3) *

£1.003 B« (-
10.68 (29.522 + 0.2206)(71.0 + 460) 20.522 (113.00 + 460) 10
Banoseter Delta § 4.0 in. Ko
10329.522 (U500 0 460) o0 o 0.12680 (AT 60 961\ % o

10.68 (29.522 + 0.2941)(71.0 + 460) 29.522 (115.00 + 460) 10

= 1,894
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NOZZLE CALIBRATION

Date: 09-16-88
Set Number 1 Orange_Bpx By: PRJ
Ngzgle Dy, in. Da, in Do, in. De, in. Ds, in. D, in. Daeve.
187-1 0.186 0.188 0.188 0.187 0.187 0. .
187-2 0.189 0.189 0.189 0.190 0.190 0.88g 8.%83
187-3 0.185 0.186 0.186 0.186 0.186 0.001 0.186
203-1 0.207 0.207 0.207 0.208 0.207 0.001 0.207
250-1 0.252 0.252 0.252 0.252 0.252 0.000 0.252
.250-2 0.254 0.254 0.253 0.253 0.253 0.001 0.253
.250-3 0.251 0.250 0.250 0.249 0.249 0.002 0.250
.300-} 0.304 0.304 0.305 0.304 0.304 0.001 0.304
.300-2 0.303 0.303 0.304 0.303 0.303 0.001 0.303
.300-3 0.300 0.301 0.300 0.301 0.300 0.001 0.300
335-1 0.336 0.336 0.336 0.335 0.336 0.001 0.336
.375-1 0.375 0.375 0.376 0.375 0.376 0.001 0.375
375-2 0.375 0.374 0.375 0.375 0.375 0.001 0.375
375-3 0.375 0.375 0.375 0.376 0.374 0.002 0.375
.400-1 0.404 0.405 0.405 0.405 0.405 0.001 0.405
.500-1 0.505 0.504 0.505 0.504 0.504 0.001 0.504
500-2 0.504 0.502 0.503 0.503 0.503 0.002 0.503
500-3 0.502 0.503 - 0.502 0.502 0.502 0.001 0.502
.625-1 0.619 0.618 0.618 0.619 0.619 0.001 0.619
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 Blue Box

Ngzsle DI. in- Dz' il’l Da-, ih. D" in- D.’ in. D. in- D-V-.
187-1 0.185 0.185 0.186 0.185 0.184 0.002 0.185
187-2 0.184 0.185 0.184 0.185 0.185 0.001 0.185
187-3 0.186 0.186 0.186 0.186 0.186 0.000 0.186
203-2 0.207 0.207 0.206 0.206 0.207 0.001 0.207
.250-1 0.250 0.250 0.250 0.250 0.249 0.001 0.250
.250-2 0.251 0.251 0.252 0.252 0.252 0.001 0.252
.250-3 0.249 0.250 0.249 0.251 0.250 0.002 0.250
.300-1 0.301 0.302 0.302 0.302 0.301 0.001 0.302
.300-2 0.302 0.303 0.303 0.302 0.302 0.001 0.302
. 300-3 0.301 0.300 0.302 0.302 0.302 0.002 0.302
338-2 0.339 0.339 0.340 0.339 0.338 0.002 0.339
.375-1 0.378 0.378 0.377 0.378 0.378 0.001 0.378
.375-2 0.376 0.377 0.376 0.376 0.377 0.001 0.376
.375-3 0.376 0.376 0.376 0.375 0.375 0.001 0.376
.500-1 0.496 0.495 . 0.496 0.496 0.496 0.001 0.496
.500-2 0.497 0.499 0.499 0.499 0.499 0.002 0.499
.500-3 0.497 0.498 0.498 0.498 0.498 0.001 0.498
Where:

1.2.3.4.8 = hozzle diameter measured onoaogifferent diampeter, in.

Tolerance = measure within n
D = maximum difference in any two measurements, in.
Tolerance = 0.004 in

Deve. = average of Da, Da, Ds, Da, and Da.
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TYPE S PITOT TUBE INSPECTION DATA FORM

Date: 09-15-88
Calibrator: PRJ

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

Ul.OOOOOU'IOOOOOOOU'I-OOUIOOOOOOMOQOQO

0.865 0.007 0.00755 0.432 0.433

3.)z=ABin 71 (<0.125) and w = A 8in 6 (¢0.03125)
4.) a «(10® and B «5°
1.D. a,° a)® B,° B,® 7° ©° 4, in. z, in. w, in. Py, in. Pg, in. D, i
36"'- 2, . . . 0.778 0.020 0.00679 0.389 0.389 .37
36°''- 2. . . . . 1.152 0.000 0.01005 0.576 0.576 .37
40°°~ 1. . . . . 1.098 0.000 0.00958 0.549 0.549 .38
54°°- 3. . . . . 1.005 0.018 0.01754 0.502 0.503 .37
66°'°'- 1. . . . 1.042 0.000 0.02728 0.521 0.521 .38
9°'"'- 1. . . 0.908 0.032 0.01585 0.454 0.454 .37
4 - 1. . . 0.967 0.008 0.00844 0.483 0.484 .37
&' - 2. . . . . 0.893 0.008 0.01558 0.446 0.447 .37
4 - 4. . 0.877 0.01S 0.01531 0.438 0.439 .37
&' - 1 . . . 0.839 0.007 0.00732 0.419 0.420 .37
- 1

0.955 0.017 0.00833 0.477 0.478
1.000 0.017 0.01745 0.500 0.500

Moocounmouunwooumwoohoubuinoomoounnn

OMOOOOOOOOOMOU‘OO'OOOUIMOU‘IUIOOOOOU!

UI'OOO°°OOOMU‘OU‘OBOOOU‘OMOO;}IMMU‘OOO

Moohmomoooooonocoocomoonmoounmoono

U‘lMOMOOOOOOOOOM0.00UIOOOOOU!U‘OU‘OU'IOIN

v
1
NP WNEFERIWNFI2WNROWUSIWN - e )

HWNNOHMNOHMHMONOONMNHMHRHWNNNOONNKHN
h)h‘c,cfc;c’h‘h)P’?’hhhﬁC}h‘r‘hﬂhﬁhﬂhihlhlrirlhirah)hhhlhﬁh‘
NNNOWOMONNOHNOOOMOCONHWHWNOOKKK
OCHOOMHOOOWNOMNONMOKMNOOMOONOROOH
OHHMNOMNONMMHMOMMNNOMKMOOOMHKHOKKKNOOOD
0000000000000 00000000000000000

37

2 37

2 37

5 - 2. . 1.044 0.000 0.02733 0.522 0.522 .37

5° 1 . 1.049 0.018 0.00915 0.524 0.524 3

S* - 0. 1.038 0.036 0.01812 0.519 0.519 3t

6 - 0. . . . .0 0.996 0.009 0.01738 0.498 0.498 .3t

6’ - 1. . . . .5 1.004 0.018 0.02628 0.502 0.502 30

6’ 1. . . . .5 1.006 0.009 0.00878 0.503 0.503 I

6' - 1. . . .0 1.000 0.035 0.01745 0.500 0.500 3

8 - 1. . .0 0.845 0.044 0.01475 0.423 0.422 .30

8 - 0. . .5 0.905 0.000 0.02369 0.452 0.453 3¢

8 - 4. . . . . .5 0.932 0.000 0.02440 0.466 0.466 .30

8’ - 1. . . . . .5 1.017 0.000 0.00887 0.509 0.508 3

8 - 2. . . . .01.0 0.985 0.017 0.01719 0.492 0.493 3

8' -6 0. . . . 0.925 0.016 0.00807 0.462 0.463 3

8'9'* 1. . . . . 0.895 0.000 0.03124 0.447 0.448 3

9'7''-1 2. . . . . .0 0.918 0.000 0.01602 0.459 0.459 3
9'7°'-2 1. . . . 0.960 0.025 0.01675 0.480 0.480 .3
12'6".. 1. . . . . 0.809 0.000 0.00705S 0.404 0.404 3

Comments: Only minor filing and cleaning required.

Pitot tubes requiring further calibration: None.
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WET-BULB & DRY-BULB: OMEGA TEMP

TEMPERATURE SENSOR CALIBRATION DATA FORM

TOLERANCE: +/- 5.4 F

DATE: 09/15/88 BAROMETRIC PRESSURE: 29.34
AMBIENT TEMPERATURE, F : 70 REFERENCE THERMOMETER # 22
CALIBRATOR: PRJ
REFERENCE THERMOCOUPLE
REFERENCE THERMOMETER POTENTIOMETER TEMPERATURE
POINT # SOURCE TEMPERATURE,F TEMPERATURE,F DIFFERENCE, %
Osega Teap HH-2 #1
Db1 A vater bath 0 7 0.00
B. o0il bath 120 120 0.00
C. 0il bath 177 176 0.16
b. 0il bath 220 221 -.15
: | B o0il bath 265 265 0.00
i A water bath 70 . bl 0.00
B. oil bath 120 121 -.17
C. oil bath in 178 -.16
D. oil bath 220 21 -.15
| 3 oil bath %5 . 265 0.00
Onega Tesp HH-2 £2
bb2 A vater bath 0 n -.19
B. oil bath 120 121 -
C. oil bath 178 178 0.00
D. oil bath 2% 2 -.15
| & o0il bath . 267 267 0.00
b2 A. vater bath 0 69 0.19
B. oil bath 120 121 -.17
€. 0il bath 178 179 -.16
D. oil bath 21 222 -.15
| B oil bath 267 268 -.14
Onega Tesp 873-F
bbi A. vater bath n n 0.00
B. oil bath 121 122 -.17
C. oil bath 178 19 -.16
D. oil bath 22 223 -.15
| oil bath 268 27 -7
il A. vater bath n n 0.00
B. oil bath 121 121 0.00
C. oil bath 178 178 0.00
D. o0il bath 222 k] -.15
. L o0il bath 268 269 -.14
Omega Temp 873-F High Tesp
A oil bath 380 - 381 -.12
B. ¥. Rurnace 435 437 -2
C. N. Furnace 560 561 -.10
D. . M. Furnace 812 814 -.16
| 3 M. Purnace 1130 132 13
TEMPERATURE  (REF TEMP, F + 460) - (TEST TEMP, F + 460)
DIFFERENCE = ----e-e- meemmee——cemccm—cceemcee———e———————- X 100 ¢= 1.5%

REF TEMP, F + 460
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WET BULB - DRY BULB - NOx & HOT BOX: BIMETALLIC
TEMPERATURE SENSOR CALIBRATION DATA FORM

TOLERANCE: +/- 5.4 F

DATE: 09/15/88 BAROMETRIC PRESSURE: 29.34
AMBIENT TEMPERATURE, F : 70 REFERENCE THERMOMETER # 22
CALIBRATOR: PRJ
REFERENCE THERMOCOUPLE
REFERENCE THERMOMETER POTENTIOMETER  TEMPERATURE
POINT # SOURCE TEMPERATURE,F  TEMPERATURE,F DIFFERENCE, %
Bisetallic
Wl A vater bath 70 70 0.00
B. oil bath 120 120 0.00
C. oil bath 177 179 -.3
D. oil bath 21 222 -.15
| & 0il bath 265 266 -.14
Dbl A vater bath 70 n -.19
B. o0il bath 120 124 -.17
C. oil bath in 178 -.16
D. oil bath 21 222 -.15
L. oil bath 265 266 -.14
W2 A vater bath 70 70 0.00
B. oil bath 120 120 0.00
C. o0il bath in 176 0.16
D. oil bath 2 222 -.15
| & oil bath 268 265 0.00
Db2 A. vater bath 70 69 0.19
B. oil bath 120 119 0.17
C. oil bath 17N 178 -.16
D. oil bath 2 n 0.00
| 5 o0l bath 265 ‘ 266 -.14
- Nox A vater bath i n 0.00
B. oil bath 121 121 0.00
c. oil bath 1% Y 0.16
D. oil bath 222 223 -.15
| & o0il bath 267 267 0.00
Jot Box A. vater bath n n 0.00
B. oil bath 122 123 -17
C. oil bath 1 178 0.16
D. oil bath 223 23 0.00
L. oil bath 267 266 0.14
TEMPERATURE (REF TEMP, F + 460) - (TEST TEMP, F + 460)
DIFFERENCE = -—---ccccmccmmmrcccccrem e e e cee B s X 100 <= 1.5%

REF TEMP, F + 460
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DATE: 09/15/88

AMBIENT TEMPERATURE, F : 70

PROBE THERMOCOUPLE -
TEMPERATURE SENSOR CALIBRATION DATA FORM
TOLERANCE: +/- 5.4 F :

J

BAROMETRIC PRESSURE: 29.34

REFERENCE THERMOMETER # 22 & #5

SOURCE

REFERENCE THERMOCOUPLE
THERMOMETER POTENTIOMETER
TEMPERATURE,F  TEMPERATURE,F

TEMPERATURE
DIFFERENCE, %

- - D - - — - S e P S D D TS W AN WP S G S R e .- -

oil bath
oi) bath
oil bath
oil bath
oil bath
oil bath
oil bath
oil bath
oil bath
oil bath
oil bath
o0il bath
oil bath
oil bath
oil bath
oil bath
oil bath
o0il bath
o0il bath
o0il bath
o0il bath
oil bath
oil bath
oil bath
oil bath
oil bath
oil bath
oil bath
oil bath
oil bath
oil bath
oil bath
0il bath

9 97
285 254
3% n
97 %8
255

37 n
97 9
255 2%
kY[ n
98- 9%
257 258
n n
9% %
257 256
n an
98 LU
257 257
n 37
9% 9
258 59
kY n
% 9
258 259
an 3%
100 100
259 258
3 380
100 101
260 261
n 380
100 9
260 241
380 n

0.00
0.14
-.12
-.18
0.00
~.2
0.00
-.14
-.12
0.00
-.14
-.12
0.00
0.14

coooso
SLS8=28

! Poo1 o0
BEskiEsks

[ 2L I — T B B |
* & s o e
BERElE=

o 00N ;.0

CALIBRATOR: PR
REFERENCE
POINT #

Probe - ¢
&'-1 A
B.
C.
<2 A
B.
C.
5'-1 A
B.
C.
§-2 A
B.
C.
6'-1 A
B.
C.
-2 A
B.
C.
8'-1 A
B.
€.
8'-2 A
B.
C.
8'-3 A
B.
C.
g9 A
B.
C.
7T A
B.
C.
TEMPERATURE

DIFFERENCE =

REF TEMP, F + 460
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TEMPERATURE SENSOR CALIBRATION DATA FORQ

DATE: 09/15/88

TOLERANCE: +/- 5.4 F

METER BOX

AMBIENT TEMPERATURE, F : 70
CALIBRATOR: PRJ

- T R TS G T D D e AP R TR G S P e D e e G e e S G e

REFERENCE
POINT #

SOURCE

REFERENCE
THERMOMETER
TEMPERATURE,F

THERMOCOUPLE
POTENTIOMETER
TEMPERATURE,F

BAROMETRIC PRESSURE: 29.34
REFERENCE THERMOMETER # 22

TEMPERATURE
DIFFERENCE, %

- - - - —— - - . -

Meter Box
1264A

12648

13484

13488

14014

14018

19654

19658

b iRl il il il i e i v ah i ah u

ice bath
water bath
0il bath
oil bath
ice bath
vater bath
oil bath
oil bath
ice bath
vater bath
oil bath
oil bath
ice bath
vater bath
oil bath
oil bath
ice bath
water bath
oil bath
oil bath
ice bath
vater bath
oil bath
oil bath
ice bath
vater bath
oil bath
oil bath
ice bath
vater bath
oil bath
oil bath

120
mn

0
120
1n

n -

120
17
121
1M
3

121
178
n

121
178

122
178
n

1

178

1
178

n
120
178

n
121
m

120
178

122
1

121
m

n
121
1n

-.19

coooooose
e88358888

LI — I I
I SN
[ 3

OSO\I

0.17
0.16
0.00
-.19
0.17
-.16

TEMPERATURE
DIFFERENCE

REF TEMP, F + 460
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IMPINGER
TEMPERATURE SENSOR CALIBRATION DATA FORM
TOLERANCE: +/- 2.0 F ’

DATE: 09/15/88 BAROMETRIC PRESSURE: 29.34
AMBIENT TEMPERATURE, F : 70 REFERENCE THERMOMETER # 22
CALIBRATOR: PRJ
REFERENCE THERMOCOUPLE
REFERENCE THERMOMETER POTENTIOMETER TEMPERATURE
POINT # SOURCE TEMPERATURE,F TEMPERATURE,F DIFFERENCE, %
Inpinger
! A ice bath 34 34 0.00
B. water bath 70 70 0.00
C. oil bath 102 101 0.18
t 7] A ice bath k7 3% 0.00
B. vater bath 70 n -.19
C. oil bath 102 101 0.18
3 A ice bath 34 33 0.20
B. vater bath 0 0 0.00
C. oil bath 102 101 0.18
# A. ice bath 3% % 0.00
B. water bath 70 n -.19
C. oil bath 102 101 0.18
5 A ice bath k'] k) 0.20
B. vater bath n 0 0.19
C. oil bath 102 102 0.00

- - . . e D D D e S e P AL G G Sn P Y O e - -

TEMPERATURE  (REF TEMP, F + 460) - (TEST TEMP, F + 460)

DIFFERENCE & cccecrcccmcmccrcrnamccccmmmccc e X 100 <= 1.5%

REF TEMP, F + 460
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AMPLE BOX

SA
TEMPERATURE SENSOR CALIBRATION DATA FORH
TOLERANCE: +/- 5.4 F

DATE: 09/15/88 BAROMETRIC PRESSURE: 29.34
AMBIENT TEMPERATURE, F : 70 REFERENCE THERMOMETER # 22
CALIBRATOR: PRJ
REFERENCE THERMOCOUPLE
REFERENCE THERMOMETER POTENTIOMETER TEMPERATURE
POINT & SOURCE TEMPERATURE, F TEMPERATURE, F DIFFERENCE, %
Sample Box :
! A vater bath 70 70 0.00
B. oil bath 122 12 0.17
C. oil bath 178 n 0.16
D. oil bath 222 223 -.15
EB. oil bath 266 265 0.14
12 A vater bath 0 69 0.19
B. oil bath 121 122 -.17
C. oil bath 1n 178 -.16
D. oil bath 222 220 0.29
| 8 oil bath 266 - 265 0.14
13 A vater bath n n 0.00
B. oil bath 122 121 0.17
C. oil bath 178 n 0.16
D. oil bath 223 222 0.15
| B oil bath 266 263 0.41
# A vater bath n 70 0.19
B. oil bath 122 123 -.17
C. oil bath 178 n 0.16
D. oil bath 223 a0 0.29
| 8 oil bath 267 266 0.14
5 A vater bath n ~. n 0.19
B. oil bath 123 123 0.00
C. o0il bath 178 176 0.31
D. oil bath m o 0.29
| B oil bath 267 266 0.14
1 A vater bath n n 0.19
B. ofl bath 123 124 -.17
C. oil bath 178 n 0.16
D. oil bath 23 2 0.2
| B oil bath 267 265 0.28
t 1) A vater bath 72 72 0.00
B. oil bath 123 T -.17
C. oil bath 19 178 0.16
D. oil bath 22 n 0.15
| 8 oil bath 268 267 0.14
8. A vater bath n : n 0.19
B. oil bath 124 124 0.00
C. oil bath %3 ) 178 0.16
D. oil bath 224 223 0.15
| & oil bath 268 267 ' 0.14
TEMPERATURE (REF TEMP, F + 460) - (TEST TEMP, F + 460)
DIFFERENCE & ---mee-e-rceccccecececcmmeerccecccereneeon=== X 100 <= 1.5%

REF TEMP, F + 460



CORNING Corming Giass orks
Corning. New York 14831 USA
‘ Tel: 607-974-9000

2 OCORNING 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,

2llen R. Fuller
Product Engineering Supervisor

b10012



KIMBLE c
Division of
Owens-1llinois ) '

December 11, 1986

Mr. Paul R. Jenkins
Environmental Testing, Inec.

1700 University Cormercial Place
Charlotte, North 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,
;:;5é;u )*71:;b"—-—-'

Lew Horan
Standards Dept.

/WM&_
Mike Mollick
Quality Control

cc:- Mr. N, DeBello - M.O.
Ml‘.- Eo Tl"BSOl‘aS - Q-A.



WALTER H. KESSLER COMPANY, INC.
THERMOMETERS @ HYDROMETERS

ONE-SIXTY HICKS STREET » WESTBURY, LONG ISLAND, NEW YORK * 818 EDOGEWOOD 4-4064

MANUFACTURERS CERTIFICATE OF CALIBRATION

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

Cenrtified for: Fisher Scientific Company

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

Deascription:

lastroment Sevial No. 811 007 Date Certified: January 30, 1981
Reeding of This Instrument Reading of N.B.S. Standerd
(True Temperature)
+0.02C | 0.00C
20.00C 20.00C
40.00C 40.00C
59.96C | 60.00C
79.98C 80.00C
100.02C 100.00C
119.92C 120.00C
139.98C 140.00C
160.00C 160.00C
180.00C 180.00C
199.86C 200.00C

The u.buh(ed readings apply provided the ice-point reading taken after exposure for not less than J
days 1o a temperature of about 25° C (77°F) is +0.02C - ! the ice-point reading is found to be
higher (or lower) than stated. all other readings will be higher (or Jower) 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 KESSLER COMPANY, INC




s DATE:__12-10-8S

CERTIFICATE OF CALIBRATION

-

CUSTOMER: ENVIRONMENTAL TESTING INCCustomer Purchase Order: 2861RO .

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

" CHARLOTTE NC 28213 MODEL: HH-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 sre traceable to the U.S.
National Bureau of Standards. )

Reference: NATIONAL BUREAU OF STANDARDS TEST NO(s): 36320
., ; ° - ,

verno

Supervysor, Instrumentation

CAL-3

of E OMEGA ENGINEERING, INC.

. .
L Pomecarress of X1 OMEGA INTERNATIONAL CORP. o« B siomeca
One Omega Drive, Box 4047, Starmford, CT 069070047 (203) 359-1660 Telex 996404 Cable OMEGA FAX (203) 3567700



National Bureau of Standards test number; llllQ&lQ.‘_Qg

z Model and serial number of balances serviced:

%

The balances listed below have been serviced by our representative : g

on Oecember 21, {987
This is to certify that the test weights used are traceable to the g
4
L
Mettier identification number of test weights used: \3 =
Mettler calibration date of test weights used: X-1-81 ‘
1
1
1
1
1
1
1
1
1

\

S/VJIVIVV LAV VVVA VIV VY
WEIGHT TRACEABILITY é

CERTIFICATE

, L

[a)

{700 Univ. Commercial De.
Chaclotte ~NC 2%213

Nationa!l Bureau of Standards

Analytical Precision

AE1e3- €57142

HB4YAR- (17277

Mettler Service Representatlv ] M

- | 7 8 Mettler Instrument Corporation
3 Box 71, Hightstown, NJ 08520
Date o!lssua (609) 448-3000

FA (88



GCA CORPORATION
Precision Scientific Group

3737 West Cortland Street
Chicago, Hinois 60647
Teiephone: 312-227-2660
Telex: 254028

February 2, 1984

Environmental 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 number 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% error in flow rate and con~
forms to specifications of AST™M D-1071."

Respectfully,

ol R
Bob Husberg
Supervisor, Customer Service
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5\ & !1 Whatman Inec.

Whatman Inc. e 9 Bridewell Place, Clifton, New Jersey 07014 @ Telephone: (201) 7774825
Telex: 133426 » Cable: REEVEPAP

February 1, 1979

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

1700 University Commercial Flace
Charlotte, North Carolina 28213

Dear Mr. Jenkins:

Further to our telephone conversation on Januuy 15, 1979 Reeve Angel Grade
900AF is tested with a Q128 DOP Penetrometer manufactured by the Air Technology
Association to measure DOP. This is a more sophisticated unit than that
listed in the Federal Register, Part II, Thursday, August 18, 1977, Environ-
mental Protection’ Agency, Standards of Performance for New Stationary Sources.

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

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

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

Very truly yours,
Jn(7 £—
John Zacharias

‘Vice President
Business Manager, Paper Division, N. A.
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