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INTRODUCTION

Source sampling was performed for Smith & Sons Paving
Company, Pineola, North Carolina, asphalt plant to determine
particulate and visual emissions from the aggregate drying
operation. Three sampling runs were made on June 8; 1988 at

the sampling location shown on Figure 1.

The measurements of stack gas flow rate and 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
recommendatiohs (DNRCD). Mr.Steve Maynard was present as an

observer.

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

used.
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SUMMARY OF RESULTS

Table 1 presents the summary of results from the particulate
sampling. The mean particulate concentration was 0.0145
grains per dry standard cubic foot. The mean particulate
emission rate was 1.816 pounds per hour. The process weight

averaged 75.67 tons per hour for the three runs.

Based on the results of the particulate sampling, Simth &
Sons Paving Company Pineola, North Carolina asphalt plant
was in compliance with the permit limitation of 0.04 grains

per dry standard cubic foot.

Opacity was determined as the average of 24 consecutive
observations recorded at 15 second intervals. Thirty sets of
24 consecutive readings (6 minutes each) were averaged and
presented on the summary sheet found in Appendix B for the

180 minute test.

Based on the results of the visual emission readings Smith &
Sons Paving Company was in compliance with the permit

limitation of 20 percent opacity.
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TABLE 1

SUMMARY OF RESULTS, PARTICULATE SAMPLING

Run Number
Date

% Isokinetic

Volume of Gas Sampled,
SCF * Dry

Stack Gas Flow Rate,
SCFM * Dry

Stack Gas Flow Rate,
ACFM

Particulate:

Catch, mgrams

Concentration, grains/
SCF * Dry

Emission Rate, lbs/hr

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

1

06/08/88

97.79

42.721

14842.5

21402.6

54.34

0.0196

2.492

2

06/08/88

104.27

44.240

14414.7

21029.4

41.38

0.0144

1.779

3

06/08/88

106.25

45.408

14519.3

21110.1-

27.87

0.0095

1.176
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PROCESS DESCRIPTION AND OPERATION

The Smith & Sons Paving Company, Pineola, North Carolina,
plant produced hot mix asphalt which was made from asphalt
cement, sand, 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
mixed in the first part of the rotary dryer and coated with
asphalt in the second part of the dryer. Hot mixed asphalt
was then conveyed to a storage silo. Air from the dryer went
to a venturi damper, a fan, scrubber, and stack to the
atmosphere. The plant was made by TODD of Cleveland,

Tennessee.
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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 24 equal areas. The ports were labeled A and
B. Each point was sampled for a period of 2 1/2 minutes per
point which yielded a total test time of 60 minutes per run.
The number of sampling points was determined by the distance
from the last disturbance in the gas flow as outlined 1in
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, and Federal Register, Volume 48,
No. 191, 30 September 1983, and Federal Register, Volume 39,

No. 219, 12 November 1974.

Sample point 1locations and velocity measurements were made

by Methods 1 and 2. Gas composition was determined by
Method 3 on continuous bag samples. Method S was used for
the particulate determination. Method 9 was used for

determining visual emissions.
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APPENDICES
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Summary of Method 5 Particulate Results

Smith & Sons Paving Co. Pineola NC

Run Number

Date

DN

17

PE

i

vt

™

ymsTD

Vi

vy

PRy

MD

PCO2

pa2

PCO

PN2

MWD

MW

cp

DPS

T8

Sample nozzle dia.. in.
Net time of test
Barometric pressure, in. Hg.

Average orifice pressure
drop, in. H20

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

Aiverage gas meter temp.
in degrees F.

Volume of dry gas sampled
at standard conditions*, SCF

Total water collected in
impingers + silica gel, ML.

Volume of water vépor at
standard conditions#*, SCF

Percent moisture by volume
ﬁole fraction dry gas

Percent CO02 by volume, dry
Percent 02 by volume, dry
Percent CO by volume. dry
Percent N2 by volume, dry
Molecular weight-dry stack gas
Molecular weight-stack gas
Pitot tube coefficient

Average velocity head of
stack gas, inches water

Average stack temperature, F

1
&/ 8/88
0.207

&0

107.29

42.721

126.8

5.971

12.2€3
0.8774
2.97
17.13
.00
79.90
29.160
27.792
0.84

1.1631

119.92

Appendix A

2

&€/ 8/88

. 207

&0

26.01

2.429

55.43

118.81

44.240

13¢.9

&.447

12.719
0.8728
2.80
17.30
.00
79.90
29.140
27.723
0.84

1.1377

123.67

3
&€/ 8/88
.207
en
26.101

2.472

56.21

111.94

45.408

141.1

€.644

12.765
0.8724
2.80
17.30
0.00
79.90
29.140
27.718
0.84

1.1442

121.38
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PSI

PS

Vs

s

as

asu

A

PERI

FiF

CAN

cam

CAT

CAW

FNP

RW

Static pressure of stack
gas. inches Hg.

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

Stack flow rate, dry,
standard conditions. DSCFM

Stack flow rate., wet,
standard conditions, WSCFN

Actual stack flow rate, ACFM
Percent isokinetic
Particulate, Mg., front
Particulate, GR/DSCF front
Particulate, GR/WSCF front
Particulate, GR/ACF front
Particulate, LE/HR front

Net sampling points

Process weight., tons/hr

*68 Degrees F. 29.92 Inches Hg.

-0.025

25.983

4450.8

€83.5

14842.5

16%917.0

21402.6

37.79

54.34

t.0196

01,0223

0.2136

-0.025

25.985
4412.5
€83.3

14414.7

16515.2

21029.4
104.27
41.38
0.0144
0.0165
0.0033
1.779
24

75.0

-0.025

25.985

4429.9

€83.5

14519.3

16643.9

211101

106.25

27.87

0.0095

0.0108

0.0065

1.17¢

24

72.0
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Method 5 Particulate Calculations Test Number 1

Smith & Sons Paving Co. Pineola NC

Volume of Dry Gas Sampled at Standard Conditions
17.64 *# YW # (PE + PN / 13.6)

VMSTD = =~w-— e e e e = 42.721
™™ + 460
Volume of Water Vapor at Standard Conditions
UMY = 0.04709 % VW = 3.971
Percent Moisture in Stack QGas
100 # ymy
PRV = ——m—eem—mmmem e = 12.263
VASTD + VMY
Mole Fraction of Dry Gas
100 - PMY
D = ——mm—mm——— = 0.8774
100

fAiverage Molecular Weight of Dry Stack Gas

MWD = D.44 * PCO2 + (.32 * PO2 + 0.28 * (PN2+PCD) = 29.160
Molecular Weight of Stack Gas
MW = MWD # MD +18 # (1-MD) = 27.792
Stack Gas Velocity at Stack Conditions
VS = 5129.4 * CP * DPS #* SART(TS + 46M /7 (PS * MW) = 4490.8
Stack Gas Volumetric Flow at Standard Conditions, Dry

0.123 # Y5 * A5 * PS * WD
QS = ~rerrm—e e e = 14842.5

TS + 460

Stack Gas Volumetric Flow at Stack Conditions
@8 * (TS + 4e0)

BR = ——————r e = 21402.6
17.64 # PS * WD

Percent Isokinetic
1039 * (TS + 460) * VMSTD
PER] = =—=merem e e e = 37.79
Ve # TT * PS * MD # DN # DN
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Particulate Loading -- Probe, Cyclone. Filter
( At Standard Conditions )
CAN = 1.0154 * FMF / VMSTD =

Particulate Loading -- Probe, Cyclone. Filter
( At Stack Conditions )
17.64 # CAN # PS # WD
CAT = ——mmmmmmmm e e =
TS + den

Particulate Lb/Hr -- Probe., Cyclone, Filter
( At Standard Conditions )
CAW = 0.00857 * CAN * @8 =

¢.0196

0.0136



TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS  APPENDIX B
: 4
Plant émﬂtég&%ng&z;_w_ed@/\)é
pate D5)Y—98 — T3t 6-8-88 -*—: o
Sampling location Stack
Inside of far wall to outside ’ "
of nipple (X 32,5 & AT
Inside of near wall to outside of . ,
nipple (nipple length) (¥) 3.0 77"
Stack 1.D. (X=Y) £9.5”
Nearest upstream disturbance /&  dd
Nearest downstream disturbance é,é dd
lculated b
Calculated by /CZ# S i
Ty | L
Port —i Y |SCHEMATIC OF SAMPLING LOCATION
1 2 3 Lh ___ _
TRAVERSE PRODUCT OF TRAVERSL POINT LOCATION
) FRACTION COLUMNS 2 AKD 3 NIPPLE ROV DUTSIOL OF MIPPLE
nvaER DF STACK1D STACR 1D (10 NEAREST 19 INCw) LENGTH (308 OF COLUPNS 4 8 §-
/ 003l | 295" 62, 30 3,
e =
4,
¢ o177 S22 22
S 10,250 7.38 0. 38
JA A /0,50 13 S0
7 gf 44 [9.00 -ZisQQ
2 750 22,12 _As 12
9 0823 A4.28 A7 A8
— o455 2542- el
1 [0.979 %o7 % 31%"" |




METHOD. 2 GAS VELOCITY AND CYCLONIC FLOW DETERMINATION

Plant and City ;'S_/ﬂ,& b.iw.sp '\wd‘uzgé,‘ﬁz}‘/gg/a ML Run Date 6--8%

Sampling Location 45_&/"6'/ 7‘ /o /Mf Clock Time (7~

Run Number ____)__ Operator M‘K#L Amb. Temp., °F 5 3
Bar. Press., in, Hg léa 0[ Static Press., in. H20 ’&‘3ﬁ
Stack Press., in. Hg AS 785 Static Press., in. Hg ‘0‘0,25—
Stack Dimension, in. - Diam., or side 1 2 z i side 2 —
Pitot Tube (C,) {,¥4 Pitot Tube Leak Check <0.1 @ é in. Hy0

’% R"—’Dlaced w Wotor

Field data
Velocity : Cyclonic flow determination
Traverse head R Angle (=)
point | Position,| (4p.), Stack temp., Opg at O wvhich yields
number in. in. ﬁzo OF 8 'feferen e a null A
[ 7YY s 9 111G ; )
..__.%__- K] . . __g:_-
S '%__. gr’[ o0 r4
J v
I lg, 72 . 0‘:07 4§ ] ‘
a 1
i %’ﬁi S,gz g
3598 g ' oL 7
i e
W 4%23_. \ Q:gl z
_—&——q L . Of - ya /
7L1 -
AL ,
{ / JAQ Q0
7 0
Z {55t
I s TSR
Ne* s [/ LA r
N o7 1108 A le 0 S/
.4 :io : verage angle (= ,
L) fZ 3:{ !

. A\;\erage of (o) nu,t {e 38 degriees to be acceptable.

g & '
NOHAGRAPB DATA

“149> |8 DS
&l 'rn_lﬁi = ey L0 ¢ BT by J2

& Dt T, [20 DN 98 DN, D207 Refbp Li2 Wy J2/
/.36
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METHOD 5 PARTICULATE FIELD DATA

Pilant f > leﬂ Ambient Temp., °F g 3
Run N:SM ad J—f ’midﬁ Very important — memeung o0 Bar. Press. "Mg IQZ _[_—Z_ZO __ Heater Bo:lt7 Seumg oF 01\5'_ (]
oot W— ook Checte 2:33 z _9"_’:&_# P R:_L;Lo T W prone Longth
WmarﬂﬁJ&iE—: i i & SRR S 1 o P55 0y LD
Meter Box No. Static Pressure: ~ 0,34 "H,0 Db - Wb, °F Average OH OH___ Ret
Filter No. 2 i Start: Assumed Moisture % 5% /0% process Weight
ProbeNo. 2’ *2_ Finish: { Ps/Pm /0 Steam Load __~
Pitot Tube Cp __(2: 8% Observer-si\!_ﬂ_ﬂ_yﬂs)»\gency ANCDNRD c Factor Steam Pressure
O 304,70 I,&S’ 3,40 (3,40 [ Jo9 | Jo2 6.7 | 225 | &% | IR]

1T | 2% [3)2,32 [1,72513.25 (3,25 (/08 | lo¥ |6,3]| 230 | 6] /2]

2 1S 314,99 L.7013.15 3./~ 1112 | ]os1é,) | 235 S& | /A

4 75 131760 | 1,5512.835 2.8 17| 106|597 R35| S7 |/1A3

S | 0 1330.0al.50]2.72 12,72 [)al | Job| S 6| 35| S 71122

b | 12% 322,581 [,251A.30 |2.30 |26 | /o6 |4.3] 235 | 56 | 122

7 1)s (3as.81)05](.921/,92 |lag | /06 |3,3|A%0 | 55 | IA

g 17% 13246.99]0,9¢ | [.8[ |/).57 1129 | loé |3 ]| Q%0 | 6 | 123

9 120 329,65|0.88 [1.62 |2:62 | 39| )06 |R.T| 2%4S| S 7 | 124

o [22%1331.9¢1095 .75 | [,75|]130 | [07 |30 245 | S7 | 124

Il 125 [333.0b10921,70|1.70 [[30 | [0 30| A%~ | S& | ]AY

12 | 27% 334,94 |1,0S | .92 | 1.92| |30 | [of |34 |2%s5| S & | [2¥

) 30,ﬂ> 337,0511.95 | 3,60 | 340 | 128 | [08K7.3V 245 | &% | 124

2L | 2% 1339.725 (.85 13.40 | 3.42 | |13/ | 103 | ZT 240 | 59 | L

3 1 & 1342,50[),Ls5|3.00 | 3,00 34| /09| ZO| 2H0o | S& | |2

4 | 7% (345,07 [1.70 | 3.S | 345 ()35 109 2.2 | 245 S& | 125

S Jo 1347.69 |l.50| 2.7 | A.78 | 138 | 109 ACI 245 57 | /25

b 2% 350,201,401 2,60 | R.é60 |]40 | (12 |64 |dso| S8 | 12

7 | 15 [350.6311.1 é A0 1240 1[40 | {2 |48l Aso| TF | (257

)7% 354,921 11,05 | [,L9X11,92. 139 | 1/ |[L6 255 | 58 | RS

9 | 20 6,951,001 .35 [ [.85| 139 | H2. |43 | 255 5% | /25

o | 281359,.0510.% [ [-8 1 [ [[B4]| x4/ | ASO| 59 | |2~

I 125 3b( 09109 (128 | L79 1)39 | Jla |4p| ASo | 59 | /25~

12 %gi gﬁ' ’l,.% Leo | 1,35 11,88 1139 | U3 |44 | As o] 60 | K3
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METHOD 3 - ORSAT AND DRY MOLECULAR WEIGHT DETERMINATION

PLant SpthtSous Poyivg Piveda JIC. Sample Location Asgf-flowt

Sample Type - Continuous _ .~ Pump Leakfree @ 10" ? _ "
Oxygen Check 20.9% £ 0.1% 249 Fuel Type -/Vogéo//
Orsat Leak Check @ 4 min.: Pipet Levels - Leakfree ?

Buret (3.8 - /3% = <0.2m1 ? &~
Run No. / Sample Date 5‘5’52 Ambient Temp. °F 50

Sampling Time (24 - hr clock) /35—/A3E Analysis By /XK

Gas fun Actu;r Net Actuazi Net Actua: ﬂ'e'ﬁ Ajvf. Mult, golegb n‘x’:lz
602 2,9 1a9]130 30 1301297| | /307
'-czz s00 |ndaar lizilser by 7i3] -2 | S48
20/) loolel o W loolao | 28| oo
N2 100 [77.9] 100 [79.91 100 7991 72.90] «28 | 22..372
P23 /249 rotal 19. /4 [

Run No. 2 Sample Date £jﬁ2 Ambient Temp. °F 8,3
Sampling Time (24 - hr clock) /3/0~14I3 Analysis By _AZH#

Run p 2 A
Gas Actuall Net[Actual| Net|Actual] Net l‘. Mult, mleib ::1.9

czzz AE RLI12AE 28] 2.8 |28 |Af0| b | /1,232

— 2010 23|00 |73l 204 173} 1130] 2| 5,536
20 100|204 laol 04 loolool 28| .0 |

N2 100 17791190 [799| 10 (229|779 | «28 {22,377

r. 2% 08¢ Total 29,/40

%£CO,
Run No. 3 Sample Date é'gﬁ Ambient Temp. °F 5(
Sampling Time (24 - hr clock) ASQS— /O Analysis By _ D2/
Gas o Actuili' [ Net Actuazl et Actua? e A;‘. Mult, %blwlb 1:?1;
2 |2g |ag]ag [2g|28 |2glge | dan] 1,232
_ (1123 | 200 173|200 P23|iz30| 2 | 5. 536
o 0/ |ool201 loola04 ool ov ]| 28| o0
w2 100 [Fq| 300 |727] W0 |7#9|72%| 28 |22.372
e e 7 222 L, 296 S
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METHOD 5 SAMPLE

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

RECOVERY AND INTEGRITY SHEET

ye a. M.C. Recovered By FAH—= RH

Plant S fh +Sons Loy
Sample Location ¥

Recovery Date_ (0-09~%€
/ 2 3
0L-0B-BE _O6-C8-8F _O4~08-€R
CAETA 4" #2 g3
7/ 42 43
MOISTURE RECOVERY
/=) /2 /=3
Tor b&d lorbid Turbid
c/ ~ —
S(A 3/8 3
200 R00 goo
112 KA /2.3
oTp? o Ly
é?ng /8.9 j}mil
%Q‘Q 200.0 20,0
48 .9 EA
/R6.8 1369 /4/.]
PARTICULATE RECOVERY
/=)=y (At 1-3-743
[l :% —
7P g%ij‘é:j 3.3
% 3{ 4 4 g5y
6L iZé. ob
482,63 478,02 4/ 43
A8.64 20,28 /13.97
-~ /‘% /=3,
174 I
[o5393,3 _Té,zzzu_ ﬁ% '
[0S 343,/ 05272.,1,z '
7.3 [03R17.4
05 317.1 B2 J&EE;L__ .JLL_XLZAZ_-
Blavk A . 'LABORATORY cus'l;gn!
106 45% ived By:
0 i D:E: ;gceiged _LM
£.4 Stored & Locked: ___ L—

Initial Weight, mg

Initial Weight Audit, mg 104 Q,SK,S

Acetone Residue, mg
Acetone Volume, ml
Concentration, mg/mg

Snm————

Remarks:

/. n/
3.0S X 10-&




Section 3.12.10

Visible Emission Summary Deta Sheet

April 1983

: ; -8~ Pineola, N.C.
¢ 'Sm1th & Sons Pav1ngo.§3.o. 6-8-88 Location ’
Stort time 1132 Emission point Asphalt Plant Stack
Start| Toral |Average|Start] Total |Average|Start| Total |Average|Start| Total |Average|Start| Total |Average]Start| Total |Average
no city| opacity | no. jopacity}l apacity | no. acityl opacity | no. lopacityl opacity | no. ity opacity | no. it opacity

105]4.4
7 ! 4

; 12515 2 3: 7: ,t’Js 145 181
1 15 4.8 3 (o] 146 182

3 39 75 11 147 183
«|11014.6 | 4 76 112 148 184
5 %82 2 . 2 4 77 113 149 185
6 : 42 78 114 150 186
71120]5.0 | #3 79 115 151 187
8[105f4.4 | 44 80 116 152 188
9112015.0 | s 81 117 153 189
10{110l4.6 | 46 82 118 154 190
11112015.0 | 83 118 155 191
12 125]5.2 | 48 84 120 156 192
13[125]5.2 | 4 85 121 157 193
14 [ 120} 5.0 | 5 85 122 158 194
15 |14015.8 | 4 Py 123 159 195
161165 6.9 | 52 88 124 160 196
17 118547.7 | 53 89 125 167 197
1811551 6.4 | s« 90 126 162 198
19 170] 7.1 55 97 127 163 199
2011501 6.2 ] 56 82 128 164 200
211110} 4.6 | 57 93 129 165 201
22 120| 5.0} 58 94 130 166 202
23| 110 4.6 | s9 95 131 167 203
24| 1201 5.0 g0 96 132 168 204
251120 5.0 61 97 133 169 205
26| 120 5.0 62 98 134 170 206
22| 1000 4.2 63 99 135 171 207
28| 1100 4.6 ] 64 100 136 172 208
29| 123 5.2 65 101 137 173 209
30| 110 4.6 4 102 128 174 210
31 67 103 139 175 21
32 68 104 140 176 212
33 69 105 147 177 213
34 70 106 142 178 214
35 7 107 143 179 215
36 72 108 144 180 216

7.7 1

Maximum average

Nurnber of nonoverl,
Calculated by m&&uﬁ;

% Start number

ing _pverages in excess of standsrd

Date

sting start number of these averages =

of si; minute average ___—_/ .
= 2= ﬁewcwcd by Date

Quality Assurence MHandbook M9-5.1

and M9-6.2
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Ousity Assurance Handbook M942
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environmential besting inc.

Run #1
Run #2

Run #3

PROCESS DATA

APPENDIX C

80.00 Tons
75.00 Tons

72.00 Tons



environmental besting nc.

APPENDIX D

TEST PARTICIPANTS

F. Larson Harsey Biologist
Environmental Testing, Inc.

Jeff A. Francis Biologist
Environmental Testing, Inc.

Rodney H. Lang Biologist
Environmental Testing, Inc.



eavironmential besting ig. APPENDIX F

CALYBRATTON 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 cslibration once a year.

DRY GAS METER AND ORIFICE METER

Complete meter box calibrations are performed annually. One point
calibrations at the average orifice meter and maximum vacuum readings
encountered during the compliance test are performed after each source
test. If the dry gas meter calibration factor differs from 1.00 by more
than $0.02 then the dry gas meter is repaired and given an annual
calibration,

THERMOMETERS, FYRITES, ORSAT AND ORSAT BAGS

Each new thermometer, pyrometer - and thermocouple purchased or
manufactured by 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 aftef each source
test, If they do not function according to U.S. EPA protocol that piece
of equipment is either repaired or replaced.

LABORATORY BEQUIPMENT

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. Calidbration of thermometers,
barometers, stopwatches and wet test meters are tracesble to N.B.S. A
copy of our quality assurance document may be obtained by written
request.




eavirgnmenbal besting ing.

METHOD 5 PRETEST - POSTEST CALIBRATION CHECKS

Plant ;Em,ﬂ] ""§3Mg %]‘sl‘%ﬁ- p/'%g A{C, Calibrated by ¥ d
Meter box number 134 Date 6“‘/0 -9

Dry Gas Meter

Pretest meter calibration factor, Y = //00 (within = 2%)

Postest meter calibration factor, Y = O/ (within % 5% of pretest)
Recalibration required? Circle one: yes or If yes new Y =

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

Dry Gas Meter Thermometers

Was a pretest temperature correction used? Circle one: yes or@ﬁb 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 orQi)

Recalibration temperature correction? (within *5.4°F over range

If yes, no correction necessary for calculations if meter thermometer

temperature is higher; if calibration temperature is higher, add

correction to average meter temperature for calculations

Stack Temperature Sensor

Was a pretest temperature correction used? Circle one: yes or@ If yes.
temperature correction °F (within $1.5%7 in °R over range)

Average stack temperature of compliance test, SL2 °R

Temperature of ref. thermometer for recalibration #1 5%/ #2 °R
(within % 107 of the average stack temperature)

Temperature of stack thermometer for recalibration #1 S0 #2 S®/ °R

Diff. between ref. and stack thermometer temps. #1 #2 O °R

Do the ref. and stack values agree within #1,5%Z? Circle one:or no
If yes, no correction is necessary for calculations
If no, calculations must be done twice-—once with the recorded values
and once with the average stack temperature corrected to correspond
to the reference temperature differential; both final result values
must be reported since there is no way to determine which is correct

Barometer

Was the pretest field barometer reading correct? Circle one: @ or no

Postest comparison? ©O,0/¢ in. Hg (0.1 in. Hg) Recalibratiotrfequired?
Circle one: yes or no If yes, no correction necessary for
calculations when the field barometer has a lower reading; if the
mercury-in-glass reading is lower, subtract the difference from the

field data readings for the calculations. Pretest Postest
Hg in glass  9.06% 9.4
Field 29.06 2720
Difference 0,004 0.0l4
Nozzle .
Was the nozzle calibrated to the nearest .001 in.? Circle one:fes)or no
Nozzle #1: 0,207 _0.07 _©Q06 o207 007 : Averaget 0,207
Nozzle #2: — : Average __ —
Nozzle #3: s

Average ~—

Impinger Thermometer

Was a pretest temperature correction used? Circle one: yes or@ If yes
temperature correction (within £5.4°F over range)
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PRETEST - POSTEST THERMOMETER CALTBRATION

Crient S, th+Sorc Peywe = Puesl a, NC pete =8 -8€
Location AS)D)’\Q/ 7L ’DT/ aN j» Ref. Thermometer &-2 g

Pretest Postest (&—/0-&% |
Thermometer || Temp., °F Ref. Temp., °F Temp., °F Ref, Temp., °F

DGM # 116%7%1:71/ 7) /2 — A# — WA
DM #1398%I P2 72| T2 70,69 70
DGM #
DGM # I
Impinger #1 “
Impinger #2 "
Impinger #3 ‘
Impinger #4 72 7’1 A 7 70
Impinger #5 || LZ 72 é 67 70
WB # 72 /2 70 7o
B # 72 72 69 70
Box #1 72_ 7& é? 70
Box #2 7/ 72 70 70
Box#3 | 72 /2 49 70
Box #4 f
Box #5
{Box #6

Omega 873 7/ 72 67 | 70
DB Omega 87:1l 7 72 69 —0
[WB Omega # 7! 71 /0 /0
T 77 7l 1 20
lP;robeLf' #1 75 | 76 /20 /%/
provelt #2 | 74 76 2y, /2/

robe ' #1 :

Probe ' #2




POSTEST DRY GAS METER CALIBRATION DATA FORM (English Units)

Test Number / Date 5'10—88 . Meter Box No. /35‘5 Plant Sm}fhi’saﬁs )pawwq Co, "P/Ne,o/a,' ANcC
- (v
Barometric Pressure, Pb- 29.214 in. Hg Dry Gas Meter No. [348 Pretest Y /.00
Orifice Gas Volume Temperature Yi
manometer
setting, Wet test Dry gas Wet test Dry Gas Meter vab(td + 460)
inches H.0 meter, ft® meter, ft’ meter, °F Inlet | Outlet | Average |Time|Vacuum Yi
°F °F °F min, |setting Va(Pp + AH )(t + 460)
AH v, A t, ty ty t @ |in. Hg 13.6
i o
. Y
2,38 10 /0.67 895 |17 |l |we faa| 727 | (A1.4)
| (29.389)
- QRLA4)
2.38 10 0.6 675 28 |wx | us k2| 77 [
| ! (29, 389)
10 | ESDND)
2.38 10.6% 675 |ag | w2 | U ol 27 | —E22UL
V, = Gas volume passing through the wet test meter, ft.’ /’0/
Vd = Gas volume passing throught the dry gas meter, fr.’
tw = Temperature of the gas in the wet test meter, °F
ty = Temperature of the inlet gas of the dry gas meter, °F
i
ty = Temperature of the outlet gas of the dry gas meter, °F
]
ty = Average temperature of the gas in the dry gas meter, obtained by the average of ty and ty e °F

. . s . i
AH = Pressure differential across orifice, in. H.0 °
Y, = Ratio of accuracy of wet test meter to dry gas meter for each run

Y = Average ratio of accuracy of wet test meter to dry gas meter for all three runs;
tolerance = pretest Y t 0.05Y

=
]

b Barometric pressure, in. llg

O = Time of calibration run, min.

00 DuySaq euotlUBIAe



RAC STAKSAMPLR CALIBRATION SHEET
Meter Box Serial Number: 1348 Barometric Pressure (Po): 29.763

Leak Check @ 6.8 in. H20: OK Date: 01-29-88 Calibrated by: PRJ
Pump: OK Pump 0il: OK Clean Quick Connects: OK
Manometers: OK Dry Test Meter: OK Thermometers: OK
Lights: OK Electrical Check: OK Variac: OK
Vacuum Gauge: OK Leak Check @ 27" Hg.: «0.001 CFM
Man. Orifice CF.. CFa Tw I1Ta O0Ta Ta ave. Time t
0.5 5 5.33 68.3 108.0 96.0 102.00 12.70
1.0 5 5.34 68.4 115.0 97.5 106.25 9.32
1.5 10 10.73 68.5 119.5 99.5 109.50 15.46
2.0 10 10.76 68.5 124.0 101.5 112.75 13.45
3.0 10 10.75 68.5 126.0 103.0 114.50 11.14
4.0 10 10.71 68.5 126.0 103.0 114.50 9.68
Calculate Y and -~He as follous:
CFu Po (T4 ave. + 460) 0.0317 AH (T + 460) t 2
£ =1.00 ~He = ( ) = 1.8
CFa (Po + ~H/13.6)(Tw + 460) Po (Ta + 460) CFe

Tolerances: Y =0.90 - 1.00 - 1.10 Y +/- 0.02Y Ao x1.6-1.84-2.1 Hos ¢/ 0.15 in.

CALIBRATION CALCULATIONS PIMP AND ORIFICE METER
Manoseter Delta R 0.5 in. B0

51 29.763 (102.00 + 460) 0.01585 (68.3 + 460) 12.70 2
Y= z0.997 Mg = { } =1.206
5.33 (29.763 + 0.0368)(68.3 + 460) : 29.763 (102.00 + 460) 5
Mancaeter Delta H 1.0 in. B0
51 29.763 (106.25 + 460) 0.03170  (68.4 + 460) 9.32 2
Y= 21,001 M= { ) =1.8%8
5.34 (29.763 + 0.0737)(68.4 + 460) 29.763 (106.25 + 460) 5
Manometer Delta B 1.5 in. K0
10 3 29.763 {109.50 + 460) 0.04755 (68.5 + 460) 15.46 2
Y= 2 1.001 M= { ) =21.873
10.73 (29.763 + 0.1103)(68.5 + 460) 29,763 (109.50 + 460) 10
Manoseter Delta B 2.0 in. k0 '
10 1 29.763 (112.75 + 460) 0.06340 (68.5 + 460) 13.45 2
= z1.002 ol ( ) =1.8M
10.76 (29.763 + 0.1471)(68.5 + 460) 29.763 (112.7S + 460) 10
Manometer Delta B 3.0 in. a0
10 3 29.763 (114.50 + 460) 0.09510 (68.5 + 460) 11.14 2
x 2 1.004 ~Hy = ( ) =1.928
10.75 (29.763 + 0.2206)(68.5 + 460) 29.763 (114.50 + 460) 10

Manometer Delta H 4.0 In. M0

10 1 29.763 (114.50 + 460) 0.12680 (68.5 + 460) 9.68 2
£ 1.005 g s ( ) = 1.94
10.71 (29.763 + 0.2941)(68.5 + 460) 29.763 (114.50 + 460) 10




NOZZLE CALIBRAT]ON

Date: 03-21-88
Set Number 1 Brown Box By: RBMc

N?zzle Ds, in D=, in Ds, in. De, in. Ds, in. D, in. Dave.
.187-1 0.187 0.1688 0.188 0.186 0.187 0.002 0.187
.187-2 0.189 0.189 0.189 0.190 0.189 0.001 0.189
.187-3 0.186 0.186 0.185 0.186 0.186 0.001 0.186
203-1 0.207 0.208 0.207 0.207 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 0.253 0.253 0.254 0.253 0.001 0.253
250-3 0.251 0.250 0.249 0.249 0.250 0.002 0.250
.300-1 0.304 0.3064 0.305 0.305 0.304 0.001 0.304
.300-2 0.302 0.303 0.304 0.303 0.303 0.002 0.303
.300-3 0.300 0.301 0.300 0.300 0.300 0.001 0.300
335-1 0.336 0.336 0.336 0.336 0.336 0.000 0.336
375-1 0.375 0.375 0.376 0.376 0.375 0.00% 0.375
375-2 0.375 0.374 0.375 0.375 0.374 0.001 0.375
375-3 0.374 0.375 0.375 0.376 0.375 0.002 0.375
400-1 0.404 0.40S 0.404 0.405 0.405 0.001 0.405
S00-1 0.505 0.504 0.504 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 0.503 0.502 0.502 0.001 0.502
625-1 0.619 0.618 0.619 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
NOZZle Dl’ 1n0 Dz, In- Dag ino D" lno D-. ina D’ in- D-”.
.187-1 0.185 0.185 0.186 0.185 0.184 0.002 0.185
.187-2 0.184 0.185 0.185 0.185 0.185 0.001 0.185
.187-3 0.186 0.186 0.186 _ 0.186 0.186 0.000 0.186
203-1 0.207 0.207 0.206 0.207 0.207 0.001 0.207
.250-1 0.250 0.250 0.250 0.249 0.249 0.001 0.250
250-2 0.251 0.252 0.252 0.251 0.252 0.001 0.252
250-3 0.249 0.250 0.249 0.250 0.250 0.00f 0.250
300-1 0.301 0.302 0.302 0.302 0.301 0.001 0.302
300-2 0.301 0.303 0.303 0.302 0.302 0.002 0.302
300-3 0.301 0.300 0.302 0.302 0.302 0.002 0.302
335-1 0.340 0.339 0.339 0.339 0.338 0.002 0.339
.375-1 0.378 0.378 0.378 0.378 0.378 0.000 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 0.376 0.001 0.376
.500-1 0.496 0.495 0.497 0.496 0.496 0.002 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 0.497 0.498 0.001 0.498
Where:

Di.2.9.4.8 = NoZzle diameter measured on a different diameter, in.
n.

Tolerance = measure within 0.001
D = maxisum difference in any two measurements, in.

Tolerance = 0.004 in.

Dave. = average of Dy, D2, Ds, De, and De.



TYPE S PITOT TUBE INSPECTION DATA FORM

~Date: 03-15-88
Calibrator: RBMc

Specifications:
1.) Pitot tube assembly must be level.
2.) If pitot tube is damaged explain under comments section.
3.) 2= Asin T (<0.125) and w = A sin & (<0.03125)
4.) a <10° and B «5°

1.0. a«° a,° B,° B)* 7° ©° , jn. gz, in. w, in. Py, in. Pg, in. D, in.
3''-1 2.0 1.0 1.0 1.0 2.00.5 0.778 0.027 0.00679 0.389 0.389 0.376
3''-2 2.0 0.5 1.0 2.0 0.00.5 1.151 0.000 0.01004 0.575 0.576 0.377
40°''-1 1.0 1.0 1.0 1.0 0.0 0.5 1.100 0.000 0.00960 0.550 0.550 0.388
5''-1 3.0 3.0 1.0 1.0 1.01.5 1.006 0.018 0.02633 0.503 0.503 0.380
66''-1 1.0 0.0 4.0 0.0 0.0 1.5 1.040 0.000 0.02722 0.520 0.520 0.386
96''-1 2.0 0.5 3.0 2.0 2.00.5 0.910 0.032 0.00794 0.455 0.455 0.376

4' -1 1.0 3.0 1.0 4.0 0.0 0.5 0.966 0.000 0.00843 0.483 0.483 0.378
4' -2 2.0 1.0 1.0 1.0 0.01.0 0.891 0.000 0.031555 0.445 0.446 0.371
4' -3 4.0 2.0 2.0 3.0 0.01.0 0.878 0.000 0.01532 0.439 0.439 0.375
4' -4 1.0 4.0 4.0 1.0 0.50.0 0.839 0.007 0.00000 0.419 0.420 0.375
4' -S 0.0 2.0 2.0 1.0 0.50.0 0.866 0.007 0.00000 0.433 0.433 0.372
4' -6 2.0 1.0 1.0 0.0 1.0 0.5 0.955 0.017 0.00833 0.477 0.478 0.376
' -1 2.0 1.0 0.0 1.0 1.01.0 1.00f  0.017 - 0.01747 0.500 0.501 0.375
5 -2 1.0 3.0 0.0 0.0 0.01.5 1.045 0.000 0.02735 0.522 0.523 0.377
§'-3 1.0 1.0 1.0 1.0 2.0 0.5 1.048 0.037 0.00915 0.524 0.524 0.376
' -4 0.5 2.0 1.0 0.0 2.01.0 1.038 0.036 0.01812 0.519 0.519 0.380
6' -1 0.0 0.0 1.0 0.5 0.0 1.0 0.995 0.000 0.01737 0.498 0.497 0.380
6' -2 1.0 1.0 0.0 0.0 2.0 1.5 1.004 0.035 0.02628 0.502 0.502 0.378
6'-3 1.0 1.0 0.5 1.0 1.00.5 1.009 0.018 0.00881 0.504 0.505 0.377
6' -4 1.0 0.5 1.0 0.0 2.01.0 1.000 0.035 0.01745 0.500 0.500 0.375
8'-1 1.0 1.5 3.0 2.0 3.01.0 0.845 0.044 0.01475 0.423 0.422 0.378
8' -2 0.0 1.0 2.0 2.0 0.01.5 0.905 0.000 0.02369 0.452 0.453 0.380
8' -3 4.0 6.0 3.0 0.0 0.01.5 0.932 0.000 0.02440 0.466 0.466 0.376
8' -4 1.5 2.0 1.5 1.0 0.0 0.5 1.017 0.000 0.00887 0.509 0.508 0.379
8' -5 2.0 1.0 0.0 0.0 1.01.0 0.985 0.017 0.01719 0.492 0.493 0.379
8' -6 0.0 0.0 0.5 3.0 1.0 0.5 0.925 0.016 0.00807 0.462 0.463 0.378
8’9" 1.0 2.0 0.5 0.5 0.0 2.0 0.895 0.000 0.03124 0.447 0.448 0.380
9'7''-1 2.0 2.0 0.0 2.0 0.01.0 0.918 0.000 0.01602 0.459 0.459 0.382
9'7''-2 1.0 3.0 1.0 2.5 1.51.0 0.960 0.025 0.01675 0.480 0.480 0.375
12'6"" 1.5 1.5 2.5 2.5 0.0 0.5 0.809 0.000 0.00705 0.404 0.404 0.377
Comments: Only minor filing and cleaning required.

Pitot tubes requiring further calibration: None.



: DATE: 12-10-85

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 are traceable to the U.S.
National Bureau of Standards. '

Reference: NATIONAL BUREAU OF STANDARDS TEST NO(s): 3€320
' " s /

»

verno
Supervyfor, Instrumentation

CAL-3
AL E OMEGA ENGINEERING, INC. |
[ ]
LP omecarress of )1 OMEGA INTERNATIONAL CORP. o« B sioueaa
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5\ A Whatman Inec.

Whatman Inc. ¢ 9 Brideweli Place, Clifton, New Jersey 07014 ¢ Telephone: (201) 777-4825
Telex: 133426 » Cable: REEVEPAP .

February 1, 1979

Mr. Paul R. Jenkinsg, Jr.
Vice-President

Environmental Testing Inc.

1700 University Commercial Flace
Charlotte, North Carolina 28213

Deaxr Mr. Jenkins:

Further to our telephone conversation on Janua:y 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 900AF will meet the EPA DOP requirements of 0.05 £ percent penetration
on a 0.3 micron dioctyl phthalate smoke particles as listed on page 41778

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

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

Very truly yours,

Q/ o b

Zacharias
vi.cc President
Business Manager, Paper Division, N. A.



SAMPLE ROX
TEMPERATURE SENSOR CALIBRATION DATA FORM
TOLERANCE: +/- 5.4 F

DATE: 87/16/87 BAROMETRIC PRESSURE: 29.24
AMBIENT TEMPERATURE, F ¢ 72 REFERENCE THERMOMETER # 22
CALIBRATOR: FLH/JPM
- REFERENCE THERMOCOUPLE
REFERENCE THERMOMETER POTENTIOMETER  TEMPERATURE
POINT # SOURCE TEMPERATURE,F TEMPERATURE.F DIFFERENCE, %
SAMPLE BOX ,
# A, water bath 7 73 -.19
B. oil bath 138 138 c.08
C. oil bath 194 : 192 8.3
D. oil bath m Y273 8.0
E. oil bath 282 262 2.00
7] A water bath 72 £ -.19
| % oil bath 130 138 8.0
C. oil bath 19% 192 8.3
D. pil bath yr7; 2 8.0
E. oil bath 2 282 8.0
 X] A water bath 72 T4 ~.38
3. oil bath 1R 13 - 17
C. pil bath 194 195 ~15
D. pil bath 7] 224 -8
E. oil bath 282 282 8.0
# A water bath 2 72 0.08
B. pil bath 130 139 b.02
€. pil bath 198 198 8.0
D. oil bath 226 - 26 0.9
E. oil bath 286 286 8.0¢
#5 A water bath 72 72 0.00
| B pil bath 138 18 8.0
C. oil bath 198 199 0.0
D. oil bath 226 22 p.oe
E. pil bath 286 288 =2
L 1) A water bath 72 72 8.0
) oil bath 138 138 8.00
C. pil bath 19 194 .30
D. pil bath 238 28 8.0
E. oil bath 285 286 0.0
L) A water bath 7 n ‘ 8.19
. oil bath 138 1® B B
. pil bath 196 19% 2.3
D. oil bath 23 yA | 8.0
E. oil bath 288 267 8.13
%8 A vater bath n b | .3
3. pil bath 138 138 8.0
L. oil bath 198 19 8.8
D. ei] bath rx ] P& .08
E. oil bath 288 287 8.13

TEMPERATURE (REF TEMP, F + 46@) - (TEST TEMP, F + 460)
DIFFERENCE = X 100 &= 1.5%
pre TEMD £ 4 hAD .




WET-BULR DRY-BULB; BIMETALLIC
TEMPERATURE SENSOR CALIBRATION DATA FORM
TOLERANCE: +/- 5.4 F

DATE: @7/16/87 BAROMETRIC PRESSURE: 29.24
AMEIENT TEMPERATURE, F t 72 REFERENCE THERMOMETER # 22
CALIBRATOR: FLH/JPM
REFERENCE THERMOCOUPLE
REFERENCE THERMOMETER POTENTIGMETER  TEMPERATURE
POINT # SOURCE TEMPERATURE,F  TEMPERATURE,F DIFFERENCE, %
Bimetallic
Dbt A water bath 73 74 - 19
k. oil bath 138 13 -.48
C. cil bath 192 ' 198 -.61
D. oil bath 218 yri ~. 44
E. oil bath 2B 287 - 13
b1 A water bath I 74 ~19
B. oil bath 130 112 ~. 34
¢. 0il bath 226 228 -29
D. oil bath 19% 194 2.20
E. oil bath 286 286 8.8
Db2 A water bath 3 73 0.8
} 3 oil bath 139 132 - 34
c. oil bath 193 193 e.22
D. oil bath 2 2% = b
E. oil bath 286 2B .02
Wbz A water bath 3 12 8.19
B. oil bath 138 13 -.51
C. oil bath 193 198 2.4
D. oil bath 218 218 2.2
E. oil bath 288 287 8.13
NOx Flask
A ice bath 3% 3 8.%
3. ice bath 5 S8 2.0
[ water bath 3 3 8.8
D. water bath 89 B9 0.
E. pil bath 115 114 8.17
Hot Box A. water bath I i p.82
1. pil bath 138 135 -.85
<. pil bath 194 194 2.4
D. oil bath 218 z1e 2.0
E. oil bath n 267 8.41

TEMPERATURE  (REF TEMP, F + 448) - (TEST TEMPy F + 460)
NIFFCRENAT = ——oe — Y 1PR = 1 EY




METER BOX
TEMPERATURE SENSOR CALIBRATION DATA FORM
TOLERANCE: +/- 5.4 F

DATE: @7/16/87 BAROMETRIC PRESSURE: 29.24
AMRIENT TEMPERATURE, F & 72 REFERENCE THERMOMETER # 22
CALIBRATOR: FLH/JPM
REFERENCE THERMOCOUPLE
REFERENCE THERMOMETER POTENTIOMETER TEMPERATURE
POINT # SOURCE TEMPERATURE,F TEMPERATURE.F DIFFERENCE, %
METER BOX
12646A A, ice bath 3 3b 2.0
3. water bath 12 3 =19
. oil bath 128 126 8.34
D. vil bath 140 148 2.0
12648 A, ice bath 36 3 g.08
B water bath 72 . 3 -.19
€. oil bath 128 126 8.3
D. pil bath 148 148 0.82
148A A, ice bath I5 34 .20
| vater bath 72 72 .m
€. pil bath 126 126 0.00
D. oil bath 140 148 p.ee
1U4BB A, ice bath 35 K] 8.00
B. vater bath 72 3 -.19
C. oil bath 126 126 .00
D. oil bath 140 140 b0
1481A A, ice bath k] 5 0.0
B. water bath 72 3 -19
C. pil bath 128 , 126 . 8.3
D. pil bath 18 140 0.8
14218 A, ice bath K] 36 -2
3. water bath 2 B -.19
C. oil bath 128 128 a.n
D. oil bath 148 19 0.17
19654 A, ice bath kL W 8.08
) B water bath 72 72 8.08
C. pil bath 124 15 .17
D. oil bath 148 148 .0
19658 A, ice bath 3 3 .24
3. water bath 7 7 0.0
€. oil bath 124 126 8.0
D pil bath 140 140 .0

TEMPERATURE  (REF TEMP, F + 46@) - (TEST TEMP, F + 448)
DIFFERENCE = X 108 <= 1.5%
REF TEMPy, F + 460




DATE: B7/16/87

WET-RBULR DRY-BULB; OMEGA TEMP
TEMPERATURE SENSOR CALIBRATION DATA FORM
TOLERANCE: +/- 5.4 F

AMBIENT TEMPERATURE, F & 72
CALIBRATOR: FLH/JPM

BAROMETRIC PRESSURE: 29.24
REFERENCE THERMOMETER # 22/#23

REFERENCE THERMOCOUPLE

REFERENCE THERMOMETER POTENTIOMETER  TEMPERATURE
POINT # SOURCE TEMPERATURE,F TEMPERATURE,F DIFFERENCE, %
Onega Temp HH-2 #1

Dbi A. water bath 72 72 g.ec
3. oil bath 168 168 g.ec
C. 0il bath {8 5] g.oe
D. 0ii bath s 24 8.8
E. oil bat: 280 280 2.%¢
Wbi A water bath 72 12 g.el
B. pil bath 162 1462 9.2
. oil bath 184 184 g.e¢
. pil bath ol 25 8.15
E. oil bath 280 282 g.2e
Omega Teap HH-2 42
Db2 A vater bath 72 n 2.8
B. oil bath 162 159 g.16
. oil bath 188 187 8.15
D pil bath 73 yz.. e.15
E. pil bath 283 282 2.13
Wh2 A, water bath 12 73 - 19
1. oil bath 162 159 B.16
<. oil bath 188 i 2.0
D. oil bath 228 219 2.15
£E. oil bath 283 282 8.13
TEMPERATURE  (REF TEMP, F + 460) - (TEST TEMPy F + 448)
DIFFERENCE = X 108 <= 1.5%

REF TEMP, F + 440



WEY-BULR DRY-BULR OMEGA TEMP
TEMPERATURE SENSOR CALIBRATION DATA FORM
TOLERANCE: +/- 5.4 F

DATE: ©7/16/87 BAROMETRIC PRESSURE: 29.24
AMPIENT TEMPERATURE, F t 72 REFERENCE THERMOMETER # 22/%# 23
CALIBRATOR: FLH/JPM
REFERENCE THERMOCOUPLE
REFERENCE THERMOMETER POTENTIOMETER TEMPERATURE
POINT # SOURCE TEMPERATURE,F TEMPERATURE,F DIFFERENCE, 7%
Onega Temp 873-F
Dbl A vater bath 72 I -. 19
. B oil bath 163 182 2.16
€. pil bath 184 165 2.5
D. oil bath 232 7] 2.14
£ oil bath 289 219 D.14
Wbl A, water bath 72 n -.19
B. oil bath 163 182 e.16
€. pil bath 188 187 8.15
D. ¢il bath 232 23 2.14
£E. oil bath 260 n 2.14
873-F High Temp
A. oil bath 289 27 g.14
3 M. Furnace 415 Aé - 11
C. ¥. Furnace 595 596 -.29
D. M. Furnace 835 837 - 15
E. M. Furnace 1873 1877 - 13

TEMPERATURE  (REF TEMP, F + 46@) - (TEST TEMP, F + 460)
DIFFERENCE = - X 188 <= 1.5%




DATE: ©@7/24/87

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

AMBIENT TEMPERATURE, F ¢ 74
CALIBRATOR: FLH

BAROMETRIC PRESSURE: 29.28
. REFERENCE THERMOMETER # 22/4#5

REFERENCE THERMOCOUPLE
REFERENCE THERMOMETER POTENTIOMETER  TEMPERATURE
POINT # SOURCE TEMPERATURE,F  TEMPERATURE,F  DIFFERENCE, %
-1 A oil bath 92 92 2.0
B. oil bath 242 242 2.0
C. oil bath 368 367 e.12
-2 A oil bath - 74 92 8.22
B. oil bath 252 241 B.14
c. oil bath 38 368 8.82
-1 A oil bath 92 91 .18
3. oil bath 242 244 -.28
C. oil bath 37 Ja - 24
52 A oil bath 92 9 .18
B. oil bath 242 244 -.28
C. oil bath 378 388 =24
-1 A oil bath 5 B89 8.18
B. oil bath 282 243 =14
C. cil bath Jne n 8.12
-2 A oil bath 9 9 -.18
B. oil bath 242 244 -.28
¢ oil bath 378 n 8.12
-1 A oil bath k- 9 2.3
B. oil bath 242 243 - 14
C. oil bath 378 319 =12
8'-2 A oil bath 98 % -.18
1 3 oil bath 242 244 -.28
C. pil bath 318 378 8.0
-3 A cil bath 9% 9% 8.3
| 8 oil bath 242 244 -28
C. oil bath 318 79 =12
8'-9' A oil bath 9% 9% 8.36
| 8 oil bath 242 243 =14
C. oil bath Jeg 381 -12
-1 M oil bath 184 182 .35
B. oil bath 242 244 -28
¢ oil bath B 38t =12
TEMPERATURE  (REF TEMP, F + 46@) - (TEST TEMP, F + 46@)
DIFFERENCE = X 108 <= 1.57,

RFF TFMP, F + 44P



IMPINGER
TEMPERATURE SENSOR CALIBRATION DATA FORM
TOLERANCE: +/~ 2.0 F

DATE: @7/16/87 PAROMETRIC PRESSURE: 29.24
AMBIENT TEMPERATURE, F & 72 REFERENCE THERMOMETER # 22
CALIBRATOR: FLH/JPM .
REFERENCE THERMOCOUPLE
REFERENCE THERMOMETER POTENTIOMETER  TEMPERATURE
POINT & SOURCE TEMPERATURE,F TEMPERATURE.F DIFFERENCE, %
# A, ice bath 34 k3 0.08
B. vater bath [ 73 6.5
C. oil bath 112 i 8.17
2 A ice bath 34 3 2.28
B. vater bath 74 A 2.19
C. o0il bath 112 112 2.35
4 A, ice bath ) Ry 2.2
) water bath 3 72 2.19
€. oil bath 110 188 2.3
Y A ice bath W 4 8.00
B. vater bath T4 3 8.19
. pil bath 112 113 =17
15 A ice bath 34 5 -28
3. water bath 3 i 8.00
C. cil bath 118 109 2.18

TEMPERATURE  (REF TEMP, F + 468) - (TEST TEMP, F + 468)
DIFFERENCE = X 1eg <= 1.5%
REF TEMP, F + 468
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ONE-SIXTY NHICKS STRIET « WESTBURY, LONG ISLAND, NEW YORK + 816 EDOEWOOD 4-4004

MANUFACTURERS CERTIFICATE OF CALlBRATION

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

Fisher Scientific Company

Cortified for:
Description: Thermometer #15-041D -1/201°C in 0.2° Div Total Immersion
Instroment Seriel Neo. 811 o007 Date Cortified;___January 30, 1981
Reading of This Instrument Reading of N.B.S. Sunderd
(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 tabulated readings apply provided the ice-point teadmg taken after exposure for not less than 3
days to a temperature of about 25°C (T7°F) is . It the ice-point reading is found to be
higher (or lower) than stated. all other readings will be hngher (or lower) by the same amount.

Serial & Test numbers of National Bureau of Standards centified instruments rclerenced in centification
of the thermometer listed above:

NBS Standard M44165,78A-227,M4445),78A~220,78A-601/602
NBS Test No 176240,219883,176240,219883,219606

WALTER KESSLER COMPANY, INC.
e L sl




WEIGHT TRACEABILITY
CERTIFICATE

WWWW}
10: _Envitonme nj:c.l _Tes tfng , Lonc.
1700 Uniyv. Commeccial De,
ChaclotHte . NC  2€2)13
The balances listed below have been serviced !:%our representative
on De(embef llﬁ\ ! q 1
Mettier calibration date of test weights used: g-1-23
?

This is to certify that the test weights used are traceable to the
Nationa! Bureau of Standards.

Analytical Precision
Motter identification numbar of test weights used: 13

National Bureau of Standards test number: lﬂlﬂﬂg_’ﬂg

Mode! and serial number of balances serviced:

fAE1L3- €57742
HEYAR- (17217

Mettler Service Representat — el
Mettier instrument Corporation
1-17-8% Box 71, Hightstown, NJ 08520

Dste of lssue (609) 448-3000




'A gtc:dslon ScieTr'v%gc Group

4
GCA 3737 West Corttand Street |

Chicago. inois 50647
Telephone: 312.227-2660
Teiex: 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 AS™ D-1071."

Respectfully,

Supervisor, Custcmer Service





