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INTRODUCTION

This report presents the results of particulate emission testing
performed on the baghouse exhaust at Blythe Industries, Inc. in
Hendersonville, N. C.

The purpose of this test was to determine compliance with
applicable emission rate codes of the state of North Carolina.

The test was conducted by ANALYTICAL TESTING CONSULTANTS, INC.
Kannapolis, N. C. Members of the test team were Dan McCombs,
Keith Poole, and Richard Westbrook.



SOURCE DESCRIPTION

The system tested was the exhaust of a bag collector. The
baghouse is utilized for control of particulate emissions from
the asphalt plant's drying kiln.



RESULTS SUMMARY
SYSTEM Blythe Industries

TEST DATE May 10, 1988

PARAMETER RUN #1 RUN #2

Qs, FLOW, ACFM L2432 49897

Qs dry, FLOW SCFM 24401 27363

Vm std, CUBIC FT. 34.66 36.71
%1 106.7 100.8
PMR AVG, LB/HR 7.5 6.7
Cs, GR/SCF .0348 .0285
ALLOWABLE

RUN #3

46131

26340
35.85
102.3
6.8

.0303

AVERAGE
46153

26035

.0312
.ob



RESULTS, CONCLUSIONS AND COMMENTS

Results of the particulate emission testing are presented in the
preceding Test Summary. Additional information may be reviewed
in the Calculations and Data Sheets sections of this report.

The average particulate emission concentration for this testing
was .0312 GR/SCFD which falls well below the NSPS of .04 for
asphalt plant emissions. It should be noted that the .0312
GR/SCFD includes matter collected in the water impingers during
the sampling. This material would include condensible organic
matter not collected in the baghouse or on other portions of the
particulate sampling system.

The visible emission observations are included in the DATA SHEETS
section of this report. This data indicates that violation of
the NSPS of 20% opacity is occurring. This condition apparently
occurs whenever this type asphalt is manufactured. Visible
emissions are reported to be much 1lower when other products are
produced. Since this occurs only on this product, which is
unique by the requirements of the N. C. paving contract, we
recommend that Blythe apply for a variance on the 20% opacity
regulation while manufacturing this product.

Since the previous testing, an 8' stack extension has been added
between the blower and sampling ports. This extension has
significantly changed the air flow profile as measured at the
sampling ports, and as a result, much improved data was obtained.



SAMPLING AND ANALYTICAL PROCEDURES

Particulate testing and analysis were performed according to
procedures developed by the U. S. Environmental Protection Agency
(EPR) and referred to as Method 5. Sampling port locations and
number of test points to be used were determined according to
Method 1. The above federal test methods appear in the Code of
Federal Regulations (Reference 1).

Test point locations and sampling port placement for velocity
traverses are shown in the data sheets. Test point locations
were calculated based upon 5 ports located on a &' X &' stack.

Gas sampling was performed in accordance with EPA Method 3.
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1. CODE OF FEDERAL REGULATIONS, Title 40, Part 60, Appendix A,
July 1, 1986.



CALCULATIONS

Particulate Emission Rate Calculation
Square Root of DP

Nomenclature

Calculation Formulae



PARTICULATE EMISSION RATE CALCULATION

DATA/CALCULATION
DATE

AVG DH (IN H20)
P ATM (IN HG)
PM (IN HG)

PS (GAUGE)

PS (IN HG)

tM (DEG F)

T (DEG R)

VM (FT3)

VM STD (FT3)
VLQ (ML)

VV STD (FT3)

V STD (FT3)

%M

MD

MWD

M

tS (DEG F)

TS (DEG R)

SUM SQRT DP

N DP

AVG SQRT DP

Cp

VS (FT/SEC)

AS (FT2)

QS, ACFM

Q STD (FT3/MIN)
Q STD DRY, SCFM
WT (GM)*

PMRC (LB/HR)

DN (IN)

AN (IN2)

TIME (MIN)

PMRA (LB/HR)

%I

PMR AVG (LB/HR)
%CO2

%02

%CO

%N2

%EA

CS (GR/SCFD)

RUN 1
5/10/88
1.13
28.6
28.68308
0.32
28.62352
99

559
38.28
34.66237
153.8
7.24669%
£1.90907
17.29146
0.827085
29.24
27.29643
268

728
15.943
25
0.63772
0.84
44.20027
16
42432.26
29502.78
24401.32
0.0782
7.283188
0.25
0.049062
62.5
7.773549
106.7327
7.528369
3.5

17

0

79.5
426.2788
0.034810

RUN 2
5/10/88
1.29
28.6
28.69485
0.32
28.62352
118

578

£1.9
36.70815
161.3
7.600076
44.30822
17.15274
0.828472
29.24
27.31203
305

765
18.294
25
0.73176
0.84
51.97620
16
49897.15
33028.64
27363.32
0.0678
6.686454
0.25
0.049062
62.5
6.739727
100.7967
6.713090
3.5

17

0

79.5
426.2788
0.028499

RUN 3
5/10/88
1.18
28.6
28.68676
0.32
28.62352
105

565
40.01
35.84874
160.7
7.571805
43.42055
17.43829
0.825617
29.24
27.27993
272

732
17.28

25
0.6912
0.84
48.05292
16
46130.80
31903.17
26339.80
0.0703
6.833664
0.25
0.049062
62.5
6.98B8242
102.2620
6.910953
3.5

17

0

79.5
426.2788
0.030258

* INCLUDES BOTH DRY AND WET CATCH WEIGHT GAINS 6

AVERAGE

17.29416

281.6666
741.6666

48.07646

46153.40
31478.20
26034.81

6.934435

7.167173

7.050804
3.5

17

0

79.5
426.2788
0.031189

10



SUM SQRT DP CALCULATION

DATE 5/10/88

RUN 1 RUN 2 RUN 3
DP SQRT DP DP SQRT DP DP SQRT DP
0.95 0.974679 0.15 0.387298 0.72 0.848528
0.7 0.836660 0.15 0.387298 0.65 0.806225
0.6 0.774596 0.2 0.447213 0.66 0.812403
0.74 0.860232 0.4 0.632455 0.75 0.866025
0.74 0.860232 0.45 0.670820 1 1
0.95 0.974679 0.67 0.818535 0.72 0.848528
0.65 0.806225 0.56 0.748331 0.65 0.806225
0.45 0.670820 .3 0.547722 0.5 0.707106
0.58 0.761577 .3 0.547722 0.56 0.748331
0.6 0.774596 2 0.447213 1 1
0.74 0.860232 8 0.894427 0.4 0.632455
0.4 0.632455 .56 0.748331 0.4 0.632455
0.4 0.632455 .45 0.670820 0.35 0.591607
0.25 0.5 0.5 0.707106 0.46 0.678232
0.35 0.591607 0.5 0.707106 0.65 0.806225
0.15 0.387298 1 1 0.2 0.447213
0.15 0.387298 0.85 0.921954 0.25 0.5
0.19 0.435889 0.67 0.818535 0.25 0.5
0.19 0.435889 0.72 0.848528 0.37 0.608276
0.5 0.707106 0.67 0.818535 0.55 0.741619
0.4 0.632455 1.1 1.048808 0.2 0.447213
0.26 0.509901 0.8 0.894427 0.3 0.547722
0.23 0.479583 .75 0.866025 0.3 0.547722
0.05 0.223606 .74 0.860232 0.37 0.608276
0.05 0.223606 .73 0.854400 0.3 0.547722
UM 15.93368 18.29385 17.28012
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CALCULATTION FORMULAE

fAbeolute precsswre in drv oas meter

Foeyitt + DHATZ, &

Absopluie Stachk Fressuwre

L

Sam;:; le

T 4 S guaage /1. &

volume at standard conditions

Vi 27D = (VD OT STDSATHD) (PFMAR 8TIN

Vol ume

of water collected. corrected to standerd conditions

VW BTD = (L0027 VEY (T STD/F 85T

Total

V 8TD

Fercen

i =

Mole F

M =

Mol eouw

Moo=

Stack

csample volume at standard conditione

= VM STD + ¥V STD

t molsture is =tack gas

(1003 (WY 8TD) /V 8T

raction of drv gas

{1005 £ 100
lar weiaht of the wet gas
(I (M) + 1801 ~HMD)
velacity
, ) %
i85.48)(CP)((TS/(PS)iPM))‘%%Sum DEYAH DFY )

voalume flow rate

(6 VB IAG)



11.

12,

13,

14,

146,

1%.

Slack volume flow rale. standard conditionsincluding maisture

@ 8Th = $TOBTDAR BTDY (PS/TE) (815)

Stack vaolume flow rate standard conditions diry

@ STDH DRY = (€ 8T {1-%MD)

Faollutant mase rate. concentration basis

FHRC = o132y (WTH (3 8TDY SV STD

pellutant mass rate ratio of areas basis

FMRA = (J1Z23) WT) (Aa8) 7 (D) (AN) (144)

Fercernt Jlsokineticity

“loo= (10D) (FHRA) AFMRO

Averaage poellutant mass rate

FMiE AVGE = {FrFRa + PHRC) /2

Ve eNCeEsEs ailtr

HER

(3000 Vhoxvaen — (5 (Ycarbon monoxidel
(. 2640 unitrogen) - Xoxvaen + (L.3) (Mcarbon moncoside)

Heat input rete

HYT = LY I BTH DRYIAF) (20,9 —~ dosvaen) /20,.9)

Suecific emission rate

FrRFG = FME SVYEH]



NOMENCLATURE

AN (square inches), Cross sectionl area of nozzle
AS (square feet), Cross sectional area of stack
cF Fitot tube calibration coefficient

ZEA Frecent Excess Air
F (ecfd/1Q 6 RTU)., F factor
DH (inches of water) Average orifice meter reading

HI (million BTU/hr), Heat Input Rate

%I Percent Isokineticity
™M (1b/1b mole)., Molecular Weight of wet gas
Ay FPercent Moisture

MD Mole fraction of dry gas

MWD (1b/1b mole) molecular weight of dry gas

N DF Number of sample points

F ATM (in Ho), Local atmospheric pressure

M (in Hg), Absolute pressure in drv gas meter
FS {in Hg})., Absolute stack pressure

FS guage (inches of water), Measured static stack pressure
{gage) ‘ '

F 8TD (29.92 in Hg), Standard pressure

PMRA (1b/hr), Folluteant mass rate based on ratioc of areas
FMR AVE. {l1b/hr). Average pollutant mass rate

FMRC (1b/hr). Follutant mass rate based‘on concentration

FMRU} (1b/million BTU), Specific emiesion rate

DF {(inches of water), VYelocity pressure
es (cubic feet/min.) Actual stack volume flow rate
@ STD (cubic feet/min.). Stack volume flow rate at standard

caonditiones



™ (deqgrees R), Average dry gas meter temperature

TS (degrees R) Average stack temperature

T 8TD (528 degrees R), Standard temperature

VLE (ml), Liquid velume

VM (cubic feet), Sample volume measured by dry gas meter
VM 8TD (cubic feet), Sample volume at standard conditions
vs (ft/sec), stack velocity

VV STD (cubic feet), Volume of water vapor collected, corrected
to standard conditions '

WT (gm), Total weight of particulate collected

é (min), Duration of test



DATA SHEETS

Method 5 Sampling Data Sheets
Impingexr Data Sheets

Temperature Data Sheets

Chain of Custody Sheets

Test Survey

Equal Area Determinations
Laboratory Reports

Process Rate Data

Visible Emission Observation Forms
Calibration Information
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VISIBLE EMISSION CBSERVATION FORM

No. 6967Cﬂ/
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o of " [30 | 30[ 25739
DISTANCE FROM OBSERVER OIRECTION FROM ?Zsenvan 12 30 ’3 5’ Y 3‘3
Stant End Start nd
7 B | 79 sXid
DESCRIBE EMISSIONS
Stan End I ]20 0126130
EMISSION COLOR IF WATER %PLET PLUME 15 3 Y/ 3 /] 30 D
Stant End Attached O Detached O
POINT IN THE PLUME AT WRICH OPACITY WAS oyi'enmmso ¥ 130130125 122
Sun End // 7 3513030130
:zicanse PLUME BACKGROUND E,EL/ 18 }5/ 70 75" 2 S’
BACKGROUND COLOR SHY CONDITIONS W I3pl2s| 32 | 25
Stan End £ 24 I
WIND SPEED /wT:o DIRECTION = 2 p 5— 3 o 25’
Stan Eng / sun End » |25 | 25| 257|257
;::IENT TEMP . / WET BULB TEMP RH, percent 2 |g¢ 7 0| 25|25
23
Siack — sounp'/s LAYOUT SKETCH Draw North Amow ” :;ﬁ' 2 ; ;: 7,0/
Flume s 12 23
- O |Flzs3la2r
® |\ Joleg |eg |26
X Emission Point a7 1\ Jo |20 24"'1.25‘
2 |2, |26 |2¢7] 32
= Dlactas]¢
© | 20| 2¢| 25|25

OBSEARVER S NAME (PRINT)
OBSE

DATE
S/7/b4

ORGANZATION
ANALYTICAL TESTING CONSULTANTS, IN

ADDITIONAL INFCRMATION

AL &

L4 %

CONTINUED ON VEO FORM NUNMBER




ORIFICE

1
1
1

POSTTEST MODULE CALIBRATION CALCULATION

DATE 5/19/88
P BAR 29.55
MODULE ID RNW#1
VACUUM S
BY FINK
Vw vd
$.95 6.03
5.95 6.09
5.96 6.11

75
75
75

Td

81
85
87

TIME D He Y

10 1.603164 0.995322
10 1.591398 0.992802
10 1.580263 0.994853

1.591608 0.994326



DATE 5/9/88
P BAR 30.1
MODULE ID RNW#1
BY POOLE
ORIFICE Vw vd
0.5 4.54 4.58
1 5.9 6
1.5 7.27 7.35
2 8.39 8.41
3 10.08 10.31

72
72
72
72
72

Td

75
77
79
81
83

TIME

10
10
10
10
10

PRIMARY MODULE CALIBRATION CALCULATION

D He

1.351513
1.594548
1.569458
1.565398
1.620751
1.540334%

Y

0.995640
0.990156
0.998471
1.009566
0.990647
0.996896



NOZZLE CALIBRATION DATA FORM

Box |

Date 'ZISI g Calibrated by @L&Q)—*
Nozzle Hpzzle Dizweter? b c
identification D,, D., D,, 4D, Davg
Tiwiber NS (}n.) ™in %in.) mm %in.) ™m (in.)
fo 4+ 1 430 | /27 | /2% | o003 | ./29
3/,‘ Yy - /FF /57 /7 . 0or . /&F
ly . QS0 <250 .a#| .oot | .ag
S H1 .22 . 312 .3/s | -0¢23 - 318
. PR i 7°/
'S/J, ry -yl Xy 273 -5 3
- . So0
}é/#, ,$00 | . so0 Yot | . ool

where:
aD1 2 3. = three different mozzles diameters, mm (in.); eech
tEe= diameter must be within (0.025 mm) 0.001 in.
b AD = maxinum difference bhetwecn any two diameters, nim (in.),
6D <(0.10 mm) 0.004 in.
c -
Davg = average of Dl' D2, and D3.

Quality Assurance Handbook



NOZZLE CALLIBRATION DATA FORM

TBox &
Date :ng;}e& Calibrated by Cg:lg9£~/

Nozzle Nozzle Dizmoter? b c
identification D,, D,, Dy, 4o, Davg
nuwiber mm (}n.) ™mm %in.) mm ?Jn.) mm (in.)
yg .#'—;z — Bk oroed on ke_p lacenmensT |—
. JE& . / /&)
3y #a | 287 | et /€ 00 /8
ly #2 - 2Y9 LALe | -5 | - 00 -aye
Y, #3 | .aw| .as| As/) 003 | AR
! 3/3
.3/ 13/ - 602 ‘
Sh #2 . 312 3 4
. 376 . 375 . 375 | . o0/ 37
3, #2
Voo #2| SO | .Soz | .502 Ty . 502
where:
aD1 2 3 = three different nozzles diameters, mm (in.); each
rEeT diameter must be within (0.025 mm) 0.001 in.
b AD = maxinum difference between any two diawmeters, win (in.),
6D <(0.30 rnm) 0.004 in.
C 1N

Davg = average of Dl’ DZ' and DB’

Quality Assurance Handbook



TYFE S PITOT TUZE 1INSPECTION DATE FOFN

+ 70/

Pitot tube assembly level? e yes no

Pitot tube openings damaged? yes (explain below) / no
ey = L °(<10°), @, = _ L ° (<10°), B, = __ [P *© (<5°),
By, = 2 ° (<5°)

y = ‘2 °, 8 = ‘2 °, A = ZD @ (in.)

12 < (in.); <0.32 cn (<1/8 in.),
2 3% (inl); <.08 cm (<1/32 in.)

I

zZ = A sin y

i

w = A sin 6

e .
et
-t

P, . < (in.) Pp . em (in.)

Dt‘: :/{/Cy <R (in_)

omments: Purek 25e d Nep {'i% 4:'0' 1/6118

Calibration reguired? yes +~ no

Wi

10fab /&7

Oual ity Rssurance Bandbook



TYFE S P1TOT TUSE 1NSPEZCTION DRTE FORN

#70>

Pitot tube assembly level? / yes no

Pitot tube openings damaged? yes (explain below) ____{_ no

oy = _ (D ° (<10°), «a, = £ ° (<10°), By = _O ° (<5°),

By = O ° (<5°)

v
S

°, A= __ [{D e {(in.)

zZ=~asiny = D cm (in.); <0.32 emw (<1/8 in.),

vw=Asine = O crm (inl); <.08 cm (<1/32 in.)

P, el &= (in.) Py e S e (in.)

D, = Ft o= (in.)

omments: pp{c/a/LESC /0(“_3 40;.\ /4};’ /L)(‘«-UG

Calibration required? yes {—" no

wb ¥

1066/&

Qual ity Xssurance Eandbook



STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

Date //-1o-87 Thermocouple number 7D/
Ambient temperature 73 °fF Barometric pressure _29%.33 in. Hg

Calibrator JYLQCJ)m\\é Reference: mercury-in-glass o«

OY\'\@QGU‘LepkA 2 other
> Reference Thermocouple
Reference b thermometer potentiometer Temperature
point a Source temperature, temperature, difference,
number (specify) oL = %
Re Q¢ .’gem.iv - 39 39
Amnbien 73 73
-)_e ‘C‘ C ]/
b /
OVER /!
14 3 I «lf 2|
17$ 175
204 204
KA 2320
253 252 L |
259 2 89
3RY 325 Z

aEvery 30°C (50°F) for each reference point.
bType of calibration system used.

C[Lref temp, °C + 273) - (test thermom temp, °C + 273)]
ref temp, °C + 273 100<1.5%.

Quality Assurance Handbook M2-2.10



STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

Date 1) =10-8 7 Thermocouple number ‘1D 2
Ambient temperature 72 __°F Barometric pressure _29.32 in. Hg
Calibrator M2y bs Reference: mercury-in-glass L—
DVY\e@/)J Leu.& > other
J
Reference Thermocouple
Reference p |thermometer potentiometer Temperaturec
pointa Source temperature, temperature, difference,
number (specify) o ° %
Re{rigemd) 7y Y /
-Fe\Cc)
Ouewn /78 /19
’ >
2 /6 216
2 LY 264
3 15 315
J S8 35§
aEvery 30°C (50°F) for each reference point.
bType of calibration system used.
C[{ref temp, °C + 273) - (test thermom temp, °C + 273)]
ref temp, °C + 273 100<1.5%.

Quality Assurance Handbook M2-2.10





