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~ RECEIVED
N.C. Dept. NRCD

SEP 26 1390
Winston-Salem

THOMPSON-ARTHUR PAVING COMPANY  fegional Office

DIVISION OF APAC ~CAROLINA, INC.

REPLY TO: P. 0. Box 21088
Greensboro, NC 27420

September 25, 1990

Mr. Steve Moser

N. C. Dept of Nat. Resources

and Community Development

8025 North Point Blvd., Suite 100
Winston-Salem, NC 27106-3203

Re: Asphalt Plant 11
Stack Testing Report

Jear Mr. Moser:

Enclosed is a copy of the above referenced report. 1f you have any questions
please let us know.

Sincerely,

. 9?uy }2§2¥3€§£f

~ Joyce Moretz
Dir. of Safety/Environment

enclosure
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Vi ABSUAANCE OF QUALITY

INTRODUCTION
Source sampling was performed for Thompscon - Arthur Paving
Company, Greensboro, North Carolina. The purpose of the

sampling was to determine compliance with the permit
limitations of 0.04 grains per dry standard cubic foot as
required by the S3tate of North Carolina. Three sampling
runs were made on September 18, 1990 at the sampling

locations shown on Figure 1.

The measurements of stack gas flow rate and pellutant
concentrations were made according to U.S. Environmental
Protection Agency and the North Carolina Department of
Natural Resources and Community Development (DNRCD)
recommendations. Mr. Steve Moser, N.C. DNRCD, was present

to observe the test.

The following sections of the report treat the summary of
results, the process and its operation, <the location of the

sampling points and the sampling and analytical procedures

used.
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SUMMARY OF RESULTS

Table 1 presents the summary <f results from the particulate

sampling. The mea

o)

particulate concentration for the three
runs wasS ©0.0099 grains per dry standard cubic foot and the
mean particulate =mission rate was 1.834 pounds per hour.
The average process weight was approximately 240 tons per

hour.

Based on the results of the particulate sampling, the
Thompson - Arthur Paving Company, Greensboro, North Carolina
asphalt plant was in compliance with the regulations of the
State of 'North Carolina which allowed for an emission rate

of 0.04 grains per dry standard cubic foot. -
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THE ASBUARANCE OF QUALITY

TABLE 1

SUMMARY OF RESULTS, PARTICULATE SAMPLING

Run Number 1 2 3

Date 09/18/90  09/13/90 09/18/90

% Isokinetic 104 .63 100.73 28.16

Volume of Gas Sampled, 43,433 41.151 38.881
SCF * Dry

Stack Gas Flow Rate, 22188.2 21981.5 21172.7
SCFM * Dry

Stack Gas Flow Rate, 40212 .4 40899.8 37477 .4
ACFM

Particulate:
Catch, mgrams 20.20 30.45 27.75
Concentration, grains/ 0.0072 0.0114 0.0110

SCF * Dry

Emission Rate, lbs/hr 1.2362 2.147 1.994

*68eF  29.92 in. Hg
**Nozzle, probe, filter
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PROCESS DESCRIPTION AND OPERATION

The Thompson - Arthur Paving Company asphalt plant 1in
Greensboro, North. Carolina is a batch type plant. It
produces hot mix asphalt made from No. 2 fuel oil, cement,
sand, granite screenings and granite aggregates. The

materials are dried in a rotary dryer. The fuel was natural

gas. The material mix was conveyed to one of three storage
silos. Air was introduced at the burner and passed through
the dryer, cyclone, baghouse, fan and stack to the

atmosphere. The plant was rated at 400 tons per hour.
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LOCATION OF SAMPLING POINTS

The dimensions of the stack and the location of the sampling

points are shown in Figure 2. The stack cross section was
divided into 20 egual areas. The ports were labeled A, B,
C, D and E. Each point was sampled for a period of 3.0

minutgs 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 cutlined in Method 1, Federal Register, Volume

48, No. 191, 30 September 1983.
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ThE ABSURANCE OF OUALITY

SAMPLING AND ANALYTICAL PROCEDURES

All sampling and analytical procedures used Awere 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 1933.

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.
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SUMMARY OF RESULTS
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Summary of Method $ Particulate Results

Thompson - Arthur Paving Greensboro N.C.

Run Number 1 2 3

Date 9/13/90 9/18/90 9/18/90

DN Sample nozzle dia., in. 0.303 0.302 0.303

T Net time of test 60 60 60

FB Barometric pressure, in. Hg. 29.37 29.37 29.37

EM Average orifice pressure 1.914 1.832 1.579
drop, in. H20

VM Volume of dry gas sampled, 44.95 43.31 41.10
cu. ft. at meter conditions

™ Average gas meter temp. 78.75 87.77 89.82
in degrees F.

VMSTD Volume of dry gas sampled 43.433 41.151 38.881
at standard conditions*, SCF

VW Total water collected in 377.4 401.5 335.3
impingers + silica gel, ML.

VMV Volume of water vapor at 17.772 18.907 15.789
standard conditions*, SCF ,

PMV Percent moisture by volume 29.037 31.48%1 28.881

MD Mole fraction dry gas 0.7096 0.6852 0.7112

PCO2 Percent CO2 by volume, dry 4.90 5.30 5.00

PQO2 Percent 02 by volume, dry 12.20 | 11.40 12.07

PCO Percent CO by volume, dry 0.00 0.00 0.00

PN2 Percent N2 by volume, dry 83.00 83.40 82.93

MWD Moclecular weight-dry stack gas 29.300° 29.332 29.283

MW Molecular weight-stack gas 26.019 25.765 26.024

cP Pitot tube coefficient 0.84 0.84 0.84

DES Average velocity head of 0.6221 0.6324 0.5861

stack gas, inches water

~3
73]

Averaee stack temperature. F 205.90 200.10 191.80
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PSI Static pressure of stack -0.018 -0.018 -0.018
gas, inches Hg.
PS Stack pressure, absolute 29.352 29.352 29.352
Vs Average stack velocity, FPM 2503.1 2545.8 23232.8
AS Stack area, inches sqrd. 2304.0 2304.0 2304.0
QS Stack flow rate, dry, 22188.2 21981.5 21172.7
standard conditions, D3CFM
QSW Stack flow rate, wet, 31267.0 32080.9 29770.8
standard conditions, W3CFM
QA Actual stack flow rate, ACFM  40212.4 40899.8 37477.4
PERI Percent isokinetic 104.63 100.73 98.16
FMF Particulate, Mg., front 20.20 30.45 27.75
CAN Particulate, GR/DSCF front 0.0072 0.0114 0.0110
CaM Particulate, GR/WSCF front 0.0101 0.0166 0.0155
CAT Particulate, GR/ACF front 0.0040 0.0061 0.0062
CAW Particulate, LB/HR front 1.362 2.147 1.994

FNP Net sampling points 20 20 20

Y68 Degrees F. 29.92 Inches Hg.
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Method S Farticulate Calculations Test Number 1

Thompson - Arthur Paving Greensboroe N.C.

Volume of Dry Gas Sampled at 5Standard Conditicns
17.64 * VM * (PB + PM / 13.6)
VUMSTD = -——--mmmmmm e = 43.433
™ + 450

Volume of Water Vapor at Standard Conditions

VMV = 0.04709 * VW = 17.772
Percent Moisture in Stack Gas
100 * VMV
PMY = mecmmmmmmmmeeee = 29.037
VMSTD + VMV
Mole Fraction of Dry Gas
100 - PMV
MD = ~-ccrcceee = 0.7096
100
Average Molecular Weight of Dry Stack Gas
MWD = 0.44 * PCOZ + 0.32 * PO2 + 0.28 * (PN2+PCO) = 29.300
Molecular Weight of Stack Gas
MW = MWD * MD +18 * (1-MD) = 26.019
Stack Gas Velocity at Stack Conditions
VS = 5129.4 * CP * DPS * SQRT(TS + 460)/(PS * MW) = 2503.1
Stack Gas Volumetric Flow at Standard Conditions, Dry
0.123 * VS £ AS * PS * MD
e R e = 22188.2

TS + 460

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

QA = —mmmmmmmm e - 40212.4
17.64 * PS * MD

Percent Isokinetic
1039 * (TS + 460) * VYMSTD

23233 QR = 104.63
VS X TT * PS * MD * DN * DN
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ol ASSUAANCS OF QUALITY

Particulate Loading -- Probe, Cyclone, Filter
{ At Standard Conditions )
CAN = 0.0154 * FMF / VMSTD = 0.0072

Particulate Loading -- Probe, Cyclone, Filter
( At Stack Conditions )
17.64 *# CAN * PSS * MD
CAT = =-m=ommmoom—emoommomo oo oo = 0.0040

Particulate Lb/Hr -- Probe, Cyclone, Filter
( At Standard Conditions )
CAW = 0.00857 * CAN * QS = 1.362
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FIELD DATA SHEETS
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Date _ 7-/5-90

. Sampling location ,l}gfm’, /4 j@ﬁm shac £

Inside of far wall to outside
of nipple (X)

Insice of near wall to outside of
nipple (nipple length) (T) <’

Stack 1.0, (X-T) 4%
Nearest upstream disturbance , 255—<=4 dd / 25~

3

—

Nearest downstrean disturbance?‘_&_{/dd
Calculated by LL/@H
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METHOD 2 GAS VELOCITY AND CYCLONIC FLOW DETERMINATION

—_— R ) Gferqsé'o.“c
Plant and City /X»m’asop Ar/tL 1@.’.\, Run Date 7—/5-—‘50

Sampling Location _4_:5;/4/% 6,.;/“.9 ?f‘lae[ClOCk Time _ 2S¢
Run Number __/  Operator ﬁ)@/f/rf{d Amb. Temp., °F __ 5 &
Bar. Press., in. Hg A9 27 Static Press., in. H,0 ~ oY
Stack Press., in. Hg 29 RS2 Static Press., in. Hg = (8 (0 (7S~
Stack Dimension, in. - Diam. or side 1 lf ﬁﬂ side 2

Pitot Tube (C;) O €4 Picor Tube Leak Check <0.1 @ 4.5 in. HyO

Field data Sgtia e é ﬁ _
Velocity Cvclonic flow determination
Traverse head Angle (=)
point Position,| (&pg), Stack temp., fpg at o° which yields
number in. ig. H,0 ° reference a null A
1 0% e FTod £ i
{ - L 29 , 22 8 |_‘_214 /
3 =Y 2y 25 26 [ 234 z
a4 22 26 ¢ 32 o X Iﬂj -
Y T 22 322 42 |e .
Y-l 7
/|
| 7
y | /
2 7
2 7
Cal 7
/
/
Z
! /
; A 7
e
d
/.
y4
/
::2 3
47 ? Average angle (eﬂ)a

a Average of (=) must be < 10 degrees to be acceptable.
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" METHOD 3 - ORSAT AND DRY MOLECULAR WEIGHT DETERMINATION

Plant [mpsosn ~ Aol Joins

Samplzs Type - Continu
Oxygen Check 20.9% =
Orsat Leak Check @ &

’//
i

£roa

-

ous Pump Leak

0.1% Fuel Type

Sample Location AL#oust S

@ 10" ?

—_—

min.:

Buret /40 - o

Pipet Levels - Leakfree ?
= <0.2 ml

—

?

Sample Date 74/(/40 Ambient Temp. °F S7

Run No. /
Sampling Time (24 - hr clock) _ _so¥s— Analysis By _z7zZa/
Cas Rm;Actua% Net .&.czua‘li Net:ACtUEit Netjt A;g. ¥olt, §°r-l-e§§l/§§ ;N:lt‘e
2 | 4g lus|l us sl uyluslygl sl 2 43
® /.5 a0l /73 (B3l /20 Wpalp 17 2| 2.4
© s lesliza loo] /70 oo ao | 28] o.cow
e 10 153)| 10 828] 10 |930|5094 28 | 23.229
Sl 7 Total 29,246
Run No. z Sample Date 7&!/?0 Ambient Temp. °F _ 42
Sampling Time (24 - hr clock) /975 Apalysis By _7Z=/
Cas o e e AT A8 | e | FoleS AT e
G S 'S;; S5315721 573 15Tzl M| 2.3/9
2 e nwlyes st #7 gl 2] 3053
= Jef 100 | /68 100| /L7100 0.0] 28| 0.0
N 100 K{,‘f 100 g3 5| 200 3514 53F 28 | 23 .34¥
ra 2 4 [Botall9. 32/
Run No. .3 Sample Date 740740 Ambient Temp. °F _73
Sampling Time (24 - hr clock) Analysis By _7&x/
Cas n Actua%l Net .A.ctuail Netidctual}l Net A;g. Mult, gg&e%lar::l;
ooe 49 14915/ |5/l o (€olsoo| M| 2. zoo
G2 (9.0 A/ V122 /) /7 V2.0 12,07 o2 3.562
co 128 oo | /72 \o.0) /10 |09 |o0.c0O] 28 0,000
Ne 100 |f20] 100 |pg| 100 |gzo|g253| 28| 23,220
Cowr ;::. ' ;::o | W8-m0 A/ /4 Totel 29.282
it 10831 250 %,CCr
e | =R

o
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Plant ﬂnqgs cn &du__ 49-_3_

METHOD 5 PARTICULATE FIELD DATA

6"0"\3 Ao"o

Bar. Press. "lig

3137

Ambient Tomp., *F
jlealer Dox Selling, °F

2 73

25"°

Run Ho. Very important — Fill In M! BI
Location _5f_¢c Leak Chacks. Beg. @ | 04 5-/___ Meter Dox o1iep (XY _v- _[LOO__ PovetvipDia,n. .30 -
vate _ 09 //f /30 End @ 0.& () — d Tm, *F €4 s __ Piobs Lengih S £ ass
" Operator_4) 8/ T EW Pitot Tube: ,AQ._[_ e 3. "0  DiyBulb, °F __2/0 Piobe Haaler Selting ‘55%
Sample Box No. _E ~-50] @ ﬁﬂ_L_ “N,0 Wel Hulb, *F 159 Average 0p __+ 273 Op _
Meter Box No. J2 ¥4 vl Stalic Pressure: 2.4 “W,0  Db-Wb, °F s Average 0N __ /22, on el
Filter No. /27 Stan: a2 A d Molgtuie % _ AT P Weight —
Probe No. __ 3 Finlan:_/ 22X PsiPm ! Gtesm Load NA
Pitot Tube Cp O Xy Observer Agency CFactor___ob¥ Sieam Pressure
Steve
Pasey
Pidol . Oxilice Manomeler Dry Gas Temp Pump .
Manomaeles [[11'} *F Vacuum Box Impinger Slach
Cloch Dty Gas op) n 11,0 nlig Temp. Tormp © Temp
Point Time Motet. Cu Fi in 14,0 Desived Actusl Intel Outlet Gauge °F *F *F % COo, % 0,
A4/ | o s|zs | _Jfo|l LLo| 23 | 2= |5m0 (s | s |/éo
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METHOD 5 SAMPLE RECOVERY AND INTEGRITY SHEET

Plant 770,,.‘%,,,4'(4/0, £ .. Recovered By ZJ@K
Sample Location_ S/, & Y Recovery Date _ p2/%/5»
Run Number / 2 2
Sample Date oS/T/ss c7 /L% nelies %o
Sample Box Number / 2. =
Probe Number Z 2 =)
Filter Number Y] 24 L2
MOISTURE RECOVERY
Impingers Cont. Number -/ -2 ~2—3
Description of Water Pl i - >
Liquid Level Marked L L — o
Final Volume (wt.), ml s— £2 S0 2o
Initial Volume (wt.), ml Qa0 280 380
Net Volume (wt.), ml (g) __3Z2 252 =220
Silica Gel Cont. Number 2 —/ =2 =3
Silica Gel % Spent 2L =6 27, O &
Final Weight, g US Y 2/9 5 2/ 3
Initial Weight, g 3o0 a0 Re e
Net Weight, g /5 Y 3.5 [ST 3
Total Moisture, g 322 4 40/ s 235732
PARTICULATE RECOVERY
Filter Cont. Number 2=/ -2 ~—-3
Particulate Description _Z/sur 74v Lig 7 TR L&# T THr
Filter Cont. Sealed o — —
Final Weight, mg S02 b v S0 .2 Sto. .Y
Final Weight Audit, mg S02. 5 sV ¢ 22:-3
Initial Weight, mg 499.2 o 49&. 7 .25 0. §f .7
Initial Weight Audit, mg 4942 494.4 20.4
Filter Catch, mg g 35 9.95~ 9. 7¢
Probe Rinse Cont. Number 2 -/ 2-2 2-3
Liquid Level Marked o« — -
Final Weight, mg ?5038%.8 .15 [10%4227.0 & LT
Final Weight Audit, mg 99027 104 136.9 200745 K
Initial Weight, mg 98074.0 o (4 Y <5 /0025 . 9 .8
Initial Weight Audit, mg ?2Y076.2 04 Y. 1 00125, 7
Less Acetone Blank, mg /.9 1.9 L9
Acetone Rinse Catch, mg /0. 85 _Z2o.57 /5,08
Total Particulate, mg 20. 2 0.4~ 27275
Acetone Blank Number C LABORATORY CUSTODY
Final Weight, mg /661799 .5 .25 Received By:
Final Weight Audit, mg /04 199.0 Date Received: ;5215/8‘25'0
Initial Weight, mg [06191.6 3¢ Stored & Locked: _p—
Initial Weight Audit, mg _ 797,/ Remarks: /e~
Acetone Residue, mg /.9
Acetone Volume, ml 250 mI1

Concentration, mg/mg 9.6 x 10-°
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APPENDIX F

CALIBRATION INFORMATION

NOZZLES
ach new set of nozzles purchased by Pace are first machined and -
czlibrated before being put into field use. Therseafter, 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 rezdings). Nozzles are checked oprior
to each source test.

PITOT TUBES

All pitot tubes used by Pace whether separate or attached to a sampling
prote were made by Pace personnel. Prior to being put into field use,
they are calibratad. In general, if a type "S" pitot tute is
constructad progerly, and not pos;zzoned too closely to the probe nozzles
or any other obstruction, it will have a Cp of 0.83 - 0.87. As lcng as
the pitot tube is not dama,-_ its calibration should not changs. ALl
Face pitot tubes are made to have a Cp of 0.84. If a pitot tube does
not initiakly have a Cp of 0.84, it is altered until a reading of 0.84
is obtained. Pitot tutes are checked before each source test and
receive a complete calibration once a yezr.

DRY G AND ORIFICE METER

Complet2 metsr box ca’ibrations are performed annually. One point
calibrations at the average orifice meter and maximum vacuum rezdings
encountared 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 annuzl
calibration.

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

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

Fyrites, orsat and orsat bags are checked befo;e and after each source
test. If they do not function according to U.3. EPA protocol that piece
of equipment is either repaired or replaced.

LABORATORY EQUIPMENT

Pzce has a written quality assurance document that covers calibration
and maintenance of laboratory equipment. This includes calibration of
the znalytical balance agzinst Class S weights, and service contracts to
meintain  tracezbility to N.B.S. Calibration of thermometsrs,
barometars, stopwatches and wet test meters are traceable to N.B.S. A

copy of our cguzlity assurance document may be obtained by written
Tequest. .
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PRETEST - POSTEST CALIBRATION CHECXS
Plant 7/ chgsga - &#4'“ Fhoineg Calibrated by //J (}5

Meter box nufber /945 ~/ Date _ 9- 2@-Fe

Dry Gas Meter

Pretest meter calibration factor, Y = J1% (within = 2%2)
Postest meter calibration factor, Y = v (within % 5% of pretest)
Recalibration required? Circle one: yes or 335 Ifyesngew Y 2 —
Lower cal. factor, Y = ~—— for calculations (pretest or postest)

Drv Gas Meter Thermometers

Was a pretest temperature correction used? Circle one: yes or @id) If yes
tamperature correction (within % 5,4°F over range)

Postast comparison with mercury-in-glass thermometer? (within #10.8°F at
ambient temperature) Recalibration required? Circle one: yes or

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 Semsor

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

Average stack temperature of compliance test, 6S927 °R

Temperature of ref. thermometer for recalibration #1 £Zo #2 _—— °R
(within * 107 of the average stack temperature)

Temperature of stack thermometer for recalibration #1 40 #2 — °R

Diff. between ref. and stack thermometer temps. 1l _AA — °R

Do the ref, and stack values agree within #1.5%7 Circle one: yesj 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 oo
Postest comparison? __ O,0 1in. Hg (#0.1 in. Hg) Recalibration required?
Circle one: yes or no If yes, no correg¢tion 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 D145~ Q935S

Field 2ius 2935
Difference 0-0 0.0
Nozzle
Was the nozzle calibrated to the nearest .00l in.? Circle one: or no
Nozzle #1: ., 304 , 203 _ 304 L3201 .323 : Average~—.223
Nozzle #2: _, 302 2o 5oL (402 _.30% t Average . 382
Nozzle #3: _ 3p¢ 303 1364 - 302 1363 : Average _. 393

Impinger Thermometer

Was a pretest temperature correction used? Circle one: yes o If yes
temperature correction T (withia #5.4°F over range)
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PRETEST ~ POSTEST THERMOMETER CALTBRATION

Client 7=aoMPs, ) RPTR P FROZTIE Date 9«/,? - S

Location GLEc, J AoRO__ o/ Ref. Thermometer _Q_-’_:l_
Pretest Postest

Thermometer || Temp., °F Ref. Temp., °F Temp., °F Ref. Temp., °F
M # S| L2 <5 72 72
et ¢ /95l £ < 24 22 29
DM # o/ £ & cq 22 222
et 4| 4o ¥ 22 22
Impinger #1 c L A 7; 7L
Impinger #2 4 ég/ 72 72
Impinger #3 s P 79 22
Impinger 4 i é 4 cr 7R 722
Impinger #5 || £ (& )<t 7 7;
WB # — — -— -

DB # —_— — —_— S
Box #l 7o T —-= ~ 2
Box #2 20 <4 73 23
Box#3 | 20 | £F 23 22
Box #4 1 — — — S
Box #5 — — —_— —
Box #6 _— - — —_

WB Omega 873 =z / < -/ 22
DB Omega 873 -/ g? pal 72
VB Omege # | 7/ < 23 72
DB Omege ¢ || o <P 22 73
IProbe ' #1 >/ s 7 23 73
Probe ' #2 >/ < 73 7~
Probe ' #1 — — ! — —_
Probe ' #2 — — —_— —
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RAC STARSAMPLR CALIBRATION SHEET

Meter Box Serial Number: 1963

Leak Check @ 5.0 in. Hz0: OK Date: 12-26-89

Barometric Pressure (P»): 29.040

Calibrated by: JAB

Pump: OK Pump 0il: OK Clean Quick Connects: CK
Manometers: OK Dry Test Meter: OK Thermoneters: OK
Lights: oK Electrical Check: OK  Variac: OK
Vacuum Gauge: OK Leak Check @ 27" Hg.: ¢0.001 CPM
Man. Orifice CFw CFa Te ITa 0Ta Ta avs. Time t
0.5 S $.35 65.2 104.% 90.0 97.28 12.80
1.0 S $.38 63.2 110.0 92.0 101.00 9.28
1.8 10 10.79 65.2 115.0 96.0 106.00 15.24
2.0 10 10.80 65.5 118.0 96.5 107.25 13.35
3.0 10 10.76 63.5 121.0 99.0 110.00 11.10
4:0 10 10.77 63.6 122.5 100.5 111.50 9.68
Calculate Y and .Hey as follows:
(7 Po (Ta ave. + 460) 0.0317 i (T.+460) t 2 B
z = 1.00 e = } =1.84
Ciq (Po + ~H/13.6){T. + 460) Po (Ta + 460) (W
Tolsrznces: Y= 0.90 - 1.00 - 1.10 ¥ +/- 0.02Y Alg 21.6-1.86-21 allg #/-0.15 in.

CALIERATICH CALCTLATIONS PUMP AND ORIFICE METER

51 29.040 { 97.25 + 460)

5 x 29.040 (101.00 + 460)

= = 0.9%0
5.35 (29.040 + 0.0268)(65.2 + 460)

= = 0.990
5.38 {29.040 + 0.0737)(65.2 + 460)

10 x 29.040 (106.00 + 460)

z . = 0.995
10.79 (29.040 + 0.1103)(63.2 + 460)

10 x 29.040 (107.25 + 460)

1= = 0.99
10.80 (29.040 + 0.1471}(65.5 + 480)

10 x 29.040 (110.00 + 460)

k J :
10.76 (29.040 + 0.2206)(65.5 + 460)

10 x 29.040 {111.50 + 460)

* 10,77 (23,040 + 0.2941)(65.6 + 460)

Kanoseter Delta B 0.5 in. B0
0.01585

(65.2 + 460) 12.80 2

Kanoseter Delta § 1.0 in. Hy0
0.03170

= (
29.040 { 97.25 + 460)

= 1.630
S

(65.2 + 460) 9.28 =

b 4
29.040 (101.00 + 460}

Mancmeter Delta H 1.5 in. B:0
0.04755

) =1.805
5

(65.2 + 460) 524 2

Manometer Delta H 2.0 in. B0
0.06340

z {
29.040 (106.00 + 460)

= 1.

10

(65.5 + 460) 13.35 2

¥ancmeter Deita § 3.0 in. K0

0.09510
1.000 -

~Hy =
29.040 (107.25 + 460) (

) =1.912
10

" 29.040 (110.00 + 460)

Manoseter Delta H 4.0 in. Hg

0.12680
20.999 ~He =

(65.5 + 460) 11.10) 2
10

=1.939

(65.6 + 460} 9.68 2

29.040 (111.50 + 460)

) =1.967
10
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TYPE S PITOT INSFECTION DATA FORM
Date: 05-02-90
By: WQB

Specifications:
1.) Pitot tube assembly must be level.
2.) If pitot tube is damaged explain under comments section.
3.) 2= As8in Y (¢0.125) and w = A sin & (¢0.03125)
4.) a2 ¢10= and B «¢3°

I.D. 2;* ax® Ba® Bzx® Y° € A, in. z, in. w, in. Pa, in. Ps, in. De, in.
3"-1 0.5 2.5 1.0 3.0 2.5 1.0 0.730 0.032 0.01270 0.365 0.36S
"-2 1.0 1.0 1.0 1.0 0.0 1.0 1.065 0.000 0.01860 0.532 0.533
40"-1 2.5 1.0 2.5 1.0 0.0 1.0 1.112 0.000 0.01940 0.556 0.558
S4"- 1 3.5 1.0..2.0 0.0 0.0 1.0 0.916 0.000 0.01600 0.458 0.458
66"-1 0.0 0.0 0.5 0.0 1.0 1.0 1.071 0.019 0.01870 0.S35 0.536
96"- 1 3.0 3.0 1.0 2.0 1.0 1.0 0.887 0.015 0.01548 0.443 0.444

3'-1 0.0 0.0 0.0 0.5 1.0 1.0 1.057 0.018 0.01845 0.529 0.528

3'-2 1.0 1.5 0.0 1.0 0.0 1.5 1.044 0.000 0.02733 0.522 0.522

3'-3 0.5 0.5 1.0 0.5 0.5 1.0 1.044 0.009 0.01822 0.522 0.522

4'-1 0.0 0.0 0.0 0.0 0.5 0.0 0.938 0.008 0.00000 0.469 0.469

4'-2 0.0 0.0 1.5 0.0 0.0 1.0 0.908 0.000 0.01585 0.454 0.454

4'-3 0.5 0.0 1.5 2.5 0.0 1.0 0.880 0.000 0.01536 0.440 0.440

4'-4 1.0 2.0 1.0 3.0 0.0 1.5 0.838 0.000 0.02194 0.419 0.419

4'-5 0.5 1.5 0.0 1.5 1.5 0.0 0.863 0.023 0.00000 0.432 0.431

4'-6 0.0 0.0 0.0 0.0 0.0 0.0 0.959 0.000 0.00000 0.480 0.47S

§'-1 0.0 0.5 1.0 1.5 2.0 0.0 1.017 0.035 0.00000 0.508 0.509

§5'-2 0.0 0.0 0.5 1.0 1.0 1.0 1.058 0.018 0.01846 0.52% 0.529

5'-3 0.5 1.0 1.0 2.0 2.5 1.5 1.054 0.046 0.02759 0.527 0.527

§'-4 0.5 0.0 °0.5 1.0 1.5 1.0 1.052 0.027 0.01836 0.526 0.526

6'-1 0.5 1.5 0.5 2.5 0.5 0.5 1.006 0.009 0.00878 0.503 0.503

6'-2 0.0 0.5 0.0 0.5 2.0 0.0 1.008 0.035 0.00000 0.504 0.504

6'-3 0.0 0.0 0.0 1.0 1.0 0.5 1.018 0.018 0.00888 0.509 0.509

6'-4 1.0 0.0 0.5 0.0 1.5 1.5 1.008 0.026 0.02639 0.504 0.504

g'-1 0.0 0.5 0.5 1.0 3.0 0.0 0.837 0.044 0.00000 0.419 0.418

8'-2 1.0 0.0 1.0 4.0 2.0 0.0 0.908 0.032 0.00000 0.454 0.454

8'-3 0.5 1.0 1.0 2.5 0.0 0.0 0.932 0.000 0.00000 0.466 0.466

8'-4 1.0 2.5 0.0 3.0 0.0 1.0 1.015 0.000 0.01771 0.508 0.507

8'-5 0.5 0.0 0.5 0.0 1.0 1.5 0.989 0.017 0.02589 0.494 0.495
8'-6 0.5 2.0 0.5 2.0 1.0 0.0 0.917 0.016 0.00000 0.458 0.459

g'o" 1.0 2.0 1.5 1.5 1.0 2.0 0.895 0.016 0.03124 0.447 0.448
9'7"-1 0.5 1.0 0.5 0.5 0.5 1.0 0.914 0.008 0.01595 0.457 0.457
9'7"-2 0.5 0.0 2.0 3.0 1.0 1.0 0.983 0.017 0.01716 0.492 0.491
12'6" 1.5 1.5 2.5 2.5 0.0 0.5 0.809 0.000 0.00705 0.405 0.404

Comments: Only minor filing and cleaning required.

Pitot tubes requiring furthering calibration: None.



OIS . g2ndard Preot Tube Calibration

Serial # 160 -18 -1

ivf 18.188"

—

o g (), 315" Diameter

8 - 0.034" Static Holes
" Equally Spaced

—_

0.125" Diameter
Impact Hole

2.7.1  EHemispherical Tip
2.7.2 8.53 Diazeters
2.7.3 15.76 Diameters
2.7.4 0.034"

2.7.5 90° .curved bend

o ]
Diameter ‘
_Static )
Pressure Impact (Total)
Pressure
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PROBE THERMOCOUPLE
TEMPERATURE SENSOR CALIBRATION DATA FORM
TOLERANCE: +/- S.4 F

DATE: 06/05/90 ~ BAROMETRIC PRESSURE: 29.18
AMBIENT TEMPERATURE, F : 74 REFERENCE THERMOMETZR £ S
"CALIBRATOR: WQB
REFERENCE THERMOCOUPLE
REFERENCE THERMOMETER POTENTIOMETER TEMPERATURE
POINT # SCURCE TEMPERATURE,F TEMPERATURE,F DIFFERENCE, %
Probe - }
-1 A oil bath 110 110 0.00
B oil bath 204 il - 15
¢ 0il bath 350 kL7 -12
-2 A oil bath 10 110 0.00
B oil bath 204 204 0.00
¢ 0il bath 350 i8] -.12
§'-1 A o0il bath 115 110 0.87
B. ++qil bath 208 €02 0.9
¢ oil bath 350 kx] =37
§-7 A oil bath 116 13 0.2
B. oil bath 209 208 0.15
C. o0il bath 51 ki-v} -12
6'-1 A oil bath 118 115 0.52
B. oil bath 10 1 -.15
c. oil bath i1 153 -5
6'-2 A oil bath 118 115 0.52
B. oil bath 20 n -.15
C. oil tath 3|2 - 3 -2
-1 A o0il bath 19 114 0.8
B. oil btath pall 210 0.59
C. oil bath 352 381 0.12
8'-2 & oil bath 19 1us 0.17
B oil bath as 215 0.00
C. oil bath 12 K.V} 0.00
8'-3 A oil bath . 119 116 0.52
B. oil bath yals 26 0.00
C. oil bath 32 3 -12
8'-9" A oil bath 124 12 0.51
: B. - oil bath a7 yal 8.1s
C. oil bath 82 1% -5
9'-1" A oil bath 124 120 0.68
B. oil bath 229 i -2
c. il teth - 52 355 =37
12'-6" A oil bath 1% 1 0.17
8. oil bath 249 249 0.00
c. oil bath kL) %3 -.12

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

DIFFERENCE = ‘ X 100 ¢= 1.5%

REF TEMP, F + 460
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IMPINGER
TEMPERATURE SENSOR CALIBRATION DATA FORM
TOLERANCE: +/- 5.4 F

DATE: 06/05/9¢ BAROMETRIC PRESSURE: 29.18
AMBIENT TEMPERATURE, F : 74 REFERENCE THERMOMETER # S
CALIBRATOR: WQE/TEW
REFERENCE THERMCCOUELE
REFERENCE THERMOMETER = POTENTIOMETER TEMPERATURE
POINT ¢ SOURCE TEMPERATURE,F TEMPERATURE,F DIFFERENCE, %
Inpinger
# A ice bath - k' 3% .00
8. water bath bi} 76 0.3
C. vater bath 116 115 0.17
D. watar bath 107 106 .18
t 7] A ice bath k' kv -2
B.  water bath 7 % 0.37
C. “yater bath 116 115 0.17
D. water bath 107 106 0.18
F <} A ice bath 36 38 -4
B. water bath ;| 78 0.00
C. water bath 116 115 0.17
D. vater hath 107 108 -.18
# A. ice bath k'] 35 0.20
B. water bath 78 76 0.37
C. water bath 116 - 114 0.35
b. watsr bath 107 105 0.35
] A ice bath 36 36 0.00
B. ~ vater bath 78 7 - 0.19
C. water bath 116 115 0.17
D. water bath 107 106 0.18
#6 A ice bath k] : ¥ 0.00
B. vater bath 8 7 0.19
. water bath e 118 0.17
D. vater bath 107 106 0.18

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

REF TEMP, F + 460
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METER BOX
TEMPERATURE SENSOR CALIBRATION DATA FORM
TOLERANCE: +/- 5.4 F

DATE: 06/05/90 BARCMETRIC PRESSURE: 29.18
AMBIENT TEMBERATURE, F : 74 REFERENCE THERMOMETER # S
CALIBRATOR: WQB/TEW
REFERENCE THERMOCOUPLE
REFERENCE THERMOMETER POTENTIOMETER TEMPERATURE
POINT 2 SCURCE TEMPERATURE,F TEMPERATURE,F DIFFERENCE, %
Metar Box
12644 A, ice bath kit 36 -.20
B. water bath 70 & 0.19
c. oil bath 122 120 0.%
D. o0il bath 170 ‘ 163 0.16
12648 A, ice bath 35 : 36 -2
B. . water bath 70 S 0.00
C. oil bath 3 124 -1
D. oil bath n 12 -.16
13484 A. ice bath 3 3% 0.20
B. water bath 0 7 0.00
C. oil bath12S 125 17 -.3%
D. oil bath n n 0.00
13488 A, ice bath ki 3% -2
B. water bath 70 0 0.00
C. 0il bath 126 128 =3
D. oil bath V) 170 0.16
14014 A ice bath kL 36 -2
B. water bath n 70 . 0.00
C. oil bath 128 128 0.00
D. oil bath 172 m -.16
14018 A, ice bath 3 3% 0.20
B. watar bath 0 n <19
C. oil bath 129 131 -3
D. oil bath m 1 0.00
19654 A. ice hath 35 3% 0.20
B. water bath n 69 0.19
C. oil bath 130 130 0.00
D. 0il bath 172 17 -3
19658 A. ice bath 38 kU] 0.00
B. vater bath 70 70 0.00
C. oil bath 13 136 -
D. 0il bath 172 113 -.16

TEMPERATURE (REF TEMP, F + 460) - (TEST TEMP, F + 460)
DIFFERENCE = - X 100 ¢= 1.52

REF TEMP, F + 460




- aboratories, irc.
SAMBLE éOX

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

DATE: 06/08/50 : BAROMETRIC PRESSURE: 29.18
AMBIENT TEMPSRATURE, F : 72 REFERENCE THERMCMETER 2 S
CALIBRATOR: TZW
REFERENCE THERMCCOUPLE
REFERENCE THERMOMETER  POTENTIOMETER  TEMPSRATURE
POINT # SOURCE  TEMPERATURE,F  TEMPERATURE,F  DIFFERENCE, %
SIMPLE 8K
Y oil bath 152 182 0.00
8 oil tath 20 195 0.7
C. oil bath 20 20 0.00
D. -, pil bath %0 %5 0.8
L oil bath 280 276 0.5
2 L oil bath 162 192 0.00
8. oil bath 200 195 0.76
C. oil bath 20 220 0.00
d. oil bath 20 25 0.8
L oil bath 280 76 0.5
£ L oil bath 152 192 0.00
5. oil bath 20 200 0.0
c. ol bath 20 2 T
D. oil bath %2 2%0 0.
£ oil bath 20 20 0.00
TR ol bath 12 152 0.00
B. oil bath 20 200 0.00
c. oil bath . 25 -4
d. oil bath %2 2%0 0.2
I oil bath %0 280 0.00
5 L oil bath 192 152 0.00
1. oil bath 200 200 0.0
c. oil bath m 25 -4
. oil bath 24 %5 -1
L oil bath pors 280 0.7
£ A oil bath 192 152 0.00
B. oil bath 20 195 0.%
c. oil bath 29 20 0.9
D. oil bath %4 20 0.5
I oil bath 282 by 0.67

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

REF TEMP, F + 480




- pace.

aboratories, inc.

WET-BULB & DRY-BULB: OMEGA TEMP
TEMPEIATURE SENSOR CALIBRATION DATA FORM
TOLERANCE: +/- S.4 F

DATE: 06/08/90

BARCMETRIC PRESSURE: 29.18

AMBIENT TEMPERATURE, F : 72 REFERENCE THERMOMETER 2 S
CALIERATOR: TZW
REFERENCE THERMOCOUPLE
REFERENCE THERMOMETER POTENTIOMETER . TEMPERATURE
POINT # SOURCE TEMPERATURE,F TEMPERATURE,F DIFFERENCE, %
Omeza Tewp HA-2 §1
Dbl A. watar bath I:] 76 -.19
B. oil bath 150 151 -.16
C. oil bath 28 - i -4
D. oil bath 286 286 0.00
wl A. water bath 75 ] 0.00
B. oil bath 150 151 -.16
C. ., 0il bath 28 229 -.15
D. ‘01l bath 286 285 0.13
Csesa Teap HB-2 22
b2 A water bath 7 78 0.00
B. oil bath - 150 151 -.16
C. oil bath pat:} 220 -2
, D. 0il bath 84 284 0.00
W2 A water bath 8 n 0.19
B. o0il bath 150 151 -16
c. oil bath pal:} 27 0.15
- D oil bath 284 0.00
Omega Tewp 873-F 1 .
bbi A water bath 7% 7% 0.00
B. oil bath 150 149 4.16
C. oil bath pv. 26 .00
D. oil bath 286 287 -13
Wbt A. vater bath 76 76 0.00
8. oil bath 150 149 0.16
c. oil bath 26 227 -.15
b. 0il bath 26 286 0.00
Ome=a Temp 873-7 £2 .
B2 A vater bath % 76 0.00
B. oil bath 150 152 -3
C. oil tath y o) 21 0.15
D. 0il bath 86 288 -0
W2 A vater bath 7 76 0.00
B. 0il bath 150 182 P <
c. oil bath ol 221 0.15
.’ oil bath 286 288 -0

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

DIFFERENCE = --

/AT TOWMB ¥ . 4LAN

X 100 <= 1.5%



T BULS-DRY BUL3-NOx & HOT BOX: BIMETALLIC
TEMEZRATURE SENSOR CALIBRATION DATA FORM
TOLERANCE: +/- 5.4 F

DATE: 06/25/¢0 BAROMETRIC PRESSURE: 29.18
AMBIENT TEMPSSATURE, F : 72 REFERENCE THERMOMETER # S
CALIBRATOR: TzIH '
REFERENCE THERMOCOUBLE
REFERENCE THERMOMETER POTENTIOMETER TEMPERATURE
POINT 2 SOURCE  TEMPERATURE,F  TEMPERATURE,F DIFFERENCE, %
Biastallic
WL A watar bath n 1 0.00
B oil bath 185 186 0.16
c. oil bath 225 v R 0.00
. oil bath %4 264 0.00
k. oil bath 282 281 0.13
Dbt A watar bath n n 0.19
8. "-..- oil bath 18§ 185 0.00
c. oil bath 25 2% 0.15
D. oil bath %4 263 0.14
E oil bath 282 285 -4
W2 A vater bath 7 ” 0.00
8. oil path 185 184 0.16
C. oil bath 26 2 -
D. oil bath %6 25 0.14
i oil bath 284 282 0.27
2 A water bath 7 70 .38
B. oil bath 185 186 -.16
c. oil bath 26 20 -8
D. oil bath %6 268 -8
| & 0il bath 284 285 -3
Wx A water bath n n 0.00
. B. oil bath 9 9L -8
C. oil bath 105 105 0.00
D. 0il bath 11§ 116 © o7
| oil bath 125 128 0.00
Bot Box A. watar bath n 70 0.38
B. oil bath 185 18 0.16
T, oil path - 225 225 0.00
D. oil bath 24 265 -14
| & oil bath 2 281 0.00

- - .

TEMPERATURE  (REF TEMP, F + 460) - (TEST TEMP, F + 460)
DIFFERENCE = --- X 100 ¢= 1.8%

nee Touon e . LaNn
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CORNING Coming Giass works

Coming, New York 14831 USA
Tel: 607-974-3000

3 CORNING Laporaory Scences Company

November 18, 1986 S e e

Mr., Paul Jenkins

Environmental Testing Inc.

1700 University Commercial Place
Charlotte, NC 28213

Dear Mr. Jenkihs:

1

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

Very truly yours,

Allen R. Fuller _
Product Engineering Supervisor

bl0012



R

5\é’\f{ Whatman Ine.

Whatman Inc, e 9 Brideweil Placs, Ciifton, New Jersey 07014 o Telephone: (201) 777-4825
Telex: 133426 ¢ Cable: RESVESAP .

February 1, 1979

Mr, Paul R. Jenkins, Jr.
Vice~President

Environmental Testing Inc.

1700 University Commercial Place

Charlotte, North Caroclina 28213
Dear Mr. Jenkins‘~

Further to our telephone conversation on Janua.:y 15, 1979 Reeve Angel Grade

9Q0AF is tested with a Q128 DOP Penetrometer manufactured by the Air Technology

Association to measure DOP. This is a more sophisticated unit than that
listad in the Federal Register, Par:t 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 dicctyl phthalate smoke -particles as liszed 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 conveniences. :

Very truly .youzs.

0/ i

.:rohn Zacharias
'Vice President
Business Manager, Paper Divisicn, N. A.

JZ/mpm



Weight Traceability
Certificate

To: ﬂgg Ltbo F)-‘\(oky K¢
1790 Jwiv_CompmeRein L
churintte AL 29313

The balances listed below have been serviced by-our representative on
Juv 29* 1992

This Is to certify that the test weights used are traceable to the Naticnal

Buredt of Standards.
Analytical Precision
METTLER Identtfication number of fest weights used: 59
METTLER calibration date of fest weights used: oV/e) /€9

Notional Bureau of Standards fest number: - ,EZZ&?J ~ptetyq

Model and serial number of balances serviced:

AEL3 € 57792
HSY £77277
gkhiée AHY922

el K2

METTLER Service Representaiive

Qv 47" 1992
‘/Ddreoflssue | :

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



. .A %?f:giﬁmc Group
GCA 3737 West Cortiana Sreet

. lincis 60647
Telephone: 312-227-2660
Telex 254028

Febrvary 2, 1984

Environmental Testing
1700 University Ccammercial Place
Charlotte, N.C. 28213

Attn: Mr. Paul Jenkins

Subj: Certification Wet Test Meter

Dear Mr. Jenskins:

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

"The Wet Test Meter catalcg mumber 63123, has been
tested at our plant facilities using a Meter Prover
Bottle MBS registraticn No. 4897. The Meter was
fourd to perform to cur advertised specifications
of plus or minus 1/2% error in flow rate and con-
forms to specifications of ASTM D-1071."

Respectfully,



~

WALTER H. KESSLER COMPANY, INC.

s

THERMOMETERS @ HYCROMETERS

MANUFAGT_&RERS CERTIFICATE OF CALIBRATION

This is to centify that the instrument fisted below has been tested in our temperature cah‘branon laboratory

in accordance with the latest procedures in the finest constant temperature equipment available, 2gainst
National Bureau of Standards certified master standards.

Cortified for: Fisher Scientific Company
Description: Thermcmeter #15-041D =~1/201°C in 0.2° Div Total Immersion
Instrument Seriai No. 811 007 Date Cartified: ___J20UATY 30, 1981
Reading of This Instrument Reading of N.B.S. Standard
s (True Temperature)
iOq.OZC | 0.00C
20.00c 20.00C
"4&;ooc 40.00C
59.96C 60.00C" -
.79.98¢C 80.00C
106:02c ' 100.00C
119.92C 120.00C
139.98¢C  140.00¢
160.00C 160.00C"
180.00C -180.00C
199.86(‘.!' < 200.00C
- The tabulated readings apply provided the ice-point reading taken after exposure for not less than 3~

days to a temperature of about 25° C (77°F) is +0.02C - If the ice-point reading is found to be
higher (or lower) than stated. all other readings will be higher (or !ower) by the same amount.

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

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

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

WALTER H., KESSLER COMPANY. INC,
77 )

- -






