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Source Test 87-07 Page 2
ACME CONCRETE CO.

Richland

Report Date: 04/30/87

Test Date: 04/07/87

I. Purpose

I1.

This test was performed at the request of the Benton-
Franklin-Walla Walla Air Pollution Control Authority
for the purpose of measuring particulate emissions from
the main stack of the ACME Concrete, Richland asphalt
batch plant during normal operation. Results will be
used in the determination of compliance with Benton-
Franklin-Walla Walla Air Pollution Control Authority
regulations.

escription o e it Tested

The ACME Concrete, Richland asphalt batch plant is
located near the I-82/I-182 interchange just outside of
Richland, Washington. The unit tested is a Cedar
Rapids model number 8830 ADMPR, serial number 39323,

Aggregate is heated in a no.2 diesel-fired rotary drum,
which measures approximately 30 feet long by 88 inches
in diameter. Asphalt is added at a point approximately
midway along the length of the drum. A slat conveyor
transports the asphalt mix to a hopper, where it is
loaded into trucks for transportation to the job site.

The plant capacity is 300 tons of asphalt hot-mix per
hour. On the day of our test the facility was being
operated at a rate of 180 tons per hour, with
occasional periods of downtime due to the number of
available trucks and conditions at the paving site.
The aggregate used during our test contained
approximately 4.0 percent moisture and 5.0 percent silt
(material passing a 200 mesh sieve), with 5.2 percent
asphalt added to the dried aggregate. Temperature of
the hotmix was 290 degrees F at the drum outlet chute.
Fan speed was a nominal 1257 rpm, as calculated from
the sheave diameters and a fan amperage of 76.0. The
fan value was taken from instruments in the control
room.

The scrubber is a variable-throat venturi type, with a
cyclonic demister/particle separator before the stack
fan. The scrubber was using once-through, non-recycled
water at the time of our test, with no settling pond.
ACME personnel had rinsed out the scrubber after the
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ACME CONCRETE CO.

Richland

Report Date: 04/30/87

Test Date: 04/07/87

facility was shut down on the previous day. They also
moved the venturi throat walls inward so as to increase
the venturi pressure drop. Position of the inner
venturi throat is set manually, usually only when the
process is down. This is done by turning the
adjustment nuts on threaded struts which pass through
sealed openings in the rectangular scrubber duct to the
movable venturi throat walls.

ITI. B rocedu

Three Washington State Department of Ecology Method 5
particulate samples were collected, using a 12-point,
two port traverse. Concurrent with each particulate
sample, a Method 3 gas sample was collected, for
quantification of stack 0,, CO,, and dry gas molecular
weight. Phil Cooke took aisua plume readings during
test run 2.

Pressure and temperature readings were taken just
upstream and downstream of the scrubber venturi:

Pressure, Temperature,
in, Hzo deq F
Opstream - 1.8 325
e - 115

Difference 17.2

Throughout the test we noted presence of a mud fallout
from the stack plume.

IV. sujlcs

Test results are detailed in Table 1. Particulate
emissions averaged 0.639 grains per dry standard cubic
foot of stack effluent, or 106.4 pounds of particulate
per hour of operation.

High stack particulate concentrations were shown by mud
fall-out in the general vicinity downwind of the stack,
as well as test results that are significantly over the
emission standard of 0.04 gr/dscf. Effluent moisture
content is normally calculated by two independent means
in scrubber-controlled stack tests: by moisture
condensed in the sampling train back half, and by
assuming saturation at the average stack temperature.
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ACME CONCRETE CO. :
Richland

Report Date: 04/30/87

Test Date: 04/07/87

Whenever the condensation technique gives a higher
number than the saturation technique, entrained water
in the gas stream is indicated. 1It is possible that
the demister/particle separator section of the control
device is not functioning adequately, thereby allowing
collected particulates to become reentrained into the
gas stream.



TABLE 1
METHOD S5 RESULTS SUMMARY
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Plant Name ACKME Concrete (o. NEDS

fddress 513 N, Thiermpan City Richland

County Benton State HASH lip code
Industry Type Asphalt Batch Plant

Process Tested §CC

Unit Capacity 300 tou/hr Fuel Type

Type of Control Equipment Vent/scru Tested at Inlet Qutlet X

Reason Tested: Spec. Study____Coapliance w/ Fed. _ State _ Local X Other _
Fersonnel Present Alan T. Butler, Tom Harris

Pollutant Measured PARTICULATE Method 5
tack Height, ft 30.00 Area, sq ft tZ.10
Diameters Downstreanm Appraox. 1! Upetrean S5

Test No, §87-07

Run Number 1 2 3z 4 Average
Date: Mo-Day-Yr. 07-Apr-87 07-Apr-87 07-Apr-87
Operating Rate, ton/hr ashpalt 180 180 180 18¢
Gas Composition %4 CO2 4.50 4,20 4,20 4,30
102 15.30 15.40 13.44 15.37
L N2 80.20 BO.40 80. 40 BG. I3
%4 Other 0.00 .00 0,09
% H20 12,94 13,45 13.3¢ 13.56
Estimated Mple Wt.,, Wet 27.89 27.91 27.93 27.9¢
Evecess Air, % 260,52 264,35 244,35 263,07

Bas Flow Data

Bas Fressure, in. Hg. 29.83 27.83 29.83 29.93
Gas Temperature, F 126,92 125.58 125.17 125.89
Ave. Stacik Vel, AFPS 30.10 34,13 33.01 32.41
Flow Rate, SCFM Dry 17,979 20,384 19,718 19,361
Sample Information
Volume Sampled, SDCF 44,75 4B. 15 47.BS
Sample Duration, Min. 0.0 0.0 60.0
Nozzle Diz., in. 0.313 0,313 0,313
Isokinetic Rate, % 160.4 94.8 97.2
Results FARTICULATE Front Half
fonc., Gr/SDCF 0.531 {.3583 0.B833 0,639
Conc., Br/SDCF 7% 02 1.327 1,407 2.121 1.618B
fonc., 5r/SDCF 12% CD2 1.415 1.579 2.380 1.792
Emiscion Rate, 1b/Hr g1.8 96.4 140.8 106, 4
Emission Factor, lb/ton 0.45 0.54 ¢.7e D.59
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METHOD 5 CALCULATIONS

Data Input
Plant ACXE Concrete Co. Pitot Fact 0.7840
Sampling Location  Main Stack Nozzle ID  0.3125 inches
Sample Type Particulate H20 Weight 197.00
Run Nuaber 1 Orsat C02 4,50 02 15.30
Bar Pressure 29.83 Particulate Weight
Static Pressure 0.9 Nash Filter  lspingers
Stack Dia  49.00 Area 13.10 1.D. WO, D-129
Length Nidth Final 0.0000  0.8527
Tare 0.0000  0.7400
Dperating Rate 180 ton/hr Bain 1.4268  0.1127
Sample Tise 60.00 Min
Temperature sqrtidpl Vel
Paint Det P Del H Stack  Meter Start Vol 2,177.31
1 B.7 26.1 128 33 Fimal Vol 2,222.99 0.59 32.89
2 3.0 15.0 125 6! 0.43 24.93
3 3.5 10.5 126 54  Moisture fraction 0.1394 0.37 20.88
4 10.5 3.5 128 58 Mole Weight 29,4924 0.63 36.16
5 14,9 44,2 127 " fo 1,24 0.75 44.79
) 14.9 4.2 127 78 Stack Flow Wet, acfe 23,451 0,73 41.79
7 s 1.1 129 78 0.37 20,93
8 4.3 14,2 13¢ 83 0.42 23.75
9 3.5 11,1 130 b7 0.37 20,93
10 8.0 25.3 128 n 0.37 20.95
11 14,0 44,3 12¢ b 0.56 31,62
12 16.0 30.8 124 B4 £.80 44.54
13
14
15
16
17
18
19
20
Average 2.3 126.9  70.67 4.54 30.1¢0
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METHOD 5 CALCULATIONS

Data Input
Plant ACME Concrete La. Pitot Fact 0.7840
Saspling Location Main Stack Nozzle ID  0.3125 inches
Sasple Type Particulate H20 Weight 224.20
Run Nuaber 2 Orsat C02 4,20 Q2 15.40
Bar Pressure 29.83 Particulate Weight
Static Pressure Wash Filter  lapingers
Stack Dia  49.00 Area 13.10 0-13
Length Width 0.00 Final 0.0000  0.9933
Tare 0.0000  0.7468
Operating Rate 180 ton/hr Bain {4778 0.2465
Sasple Time 60,00 Min
Teaperature sqrtldp] Vel
Point Del P Del H Stack  Meter Start Vol 2,223.20
1 7.5 24,2 125 69  Final Vol 2,273.49 0.55 30.54
2 5.0 16,1 126 72 0.45 24,95
3 5.0 16.1 125 76 Moisture fraction 0. 1343 0.45 24,93
4 13.0 41.9 126 BY  Mole Weight 29.4488 0.72 40.74
3 15.0 48.4 126 BB Fo 1.3 0.77 43.22
b 16.0 51,6 125 91 Stack Flow Wet, acfe 26,818 0.80 44,460
7 2.0 16.1 123 80 0.43 24,89
8 5.0 16.1 126 B0 0.43 24,95
g 5.9 17.9 127 B3 0.47 26.19
! 9.3 3.0 126 87 0.61 34.40
11 16.0 52.2 126 92 0.80 44,64
12 17,0 35.5 126 97 0.82 45.01
13
14
15
16
17
18
1%

ra

fiverage 32.3 125.¢ 8317 0.61 14,13



W md
TEST NO

W METHOD 5— A

PARTICULATE SAMPLING WITH A HEATED FILTER WITH IMPINGER

/
PLANT ACME PROBE LENGTH, TYPEFFACTOR_> &3 124
SAMPLING LOCATION NOZZLE I.D._A_z’_ﬂ
SAMPLE TYPE __ Ty ASSUMED MOISTURE, % _Sa ™
RUN NUMBER __2 L‘C};E'RMOR . SAMPLE BOX Numeen__,"’z_z___ n_%é_;___
AMBIENT TEMPERATURE_2%.. WATER VOLUME CO},LECTED o7+ = 260-0 i
BAROMETRIC PRESSURE _2-T» & = ORSAT CO, _;Qi__ %0——*———
STATIC PRESSURE pj:i*s : t5.
STACK DIAMETER Y. Area e PARTICULATE WEIGHT
WASH FILTER MMPINGERS
1.D. NO. 17 2
FINAL
TARE
GAIN
mverse | N0 ot | cASMETERREADeYG | VELOEY DR STACK | pRope | SMPLE e Ty na
mn SAMPLNG tlock) (Vm),ns Lep Ym0 ( H,inH, 0 TEM: TEW T%OMXP of ET. - ','3.:
T, min. YT M e | AT 9.°f f °F our ™ Tt | )
e X3 75|4.0 274 s |ags ad| 14 202 | 86 | 19—
2 | 45 77.405.0 (5.7[i29 22030752 241 [ 37 [g0 [Z0
3 | 1.0 (6. 4124 (225 190 | L4 %éz g [ XD
€ | s FR. 207,55 2471125 (926 | 254 md %Y |87
S | 2 2510 16.S 5.2 | 223 266 | | 260 | T 12 2.9
& | 3s V26213 7 %N ASp | 2631 @6 [ 222 194 147
7 | 2o 9899 5.0 (7. [Ro > D¢ less 1170121 [ 79 120
< 28 23020295 .D 7y M6 AR (20050 g 19 oW
Y | 4« 95 T\ 5.0 (127 1242 (984 [1Sp 1220 | T Ré
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NETHOD S CALCULATIONS

Data Input

Plant ACME Concrete Co.

Sampling Location Main Stack

Sample Type Particulate

Run Nuaber 3

Bar Pressure 29.83

Static Pressure

Stack Dia  49.00 Area 13.10

Length Width

Dperating Rate 180 ton/hr

Sasple Tiae 60.00 Min

Teaperature
Point Del P fel H Stack Meter

1 9.0 2%.4 125 74
2 5.0 15.7 13¢ 80
I 5.0 16.4 124 B2
4 7.5 24.7 125 B?
s 16.3 54.3 123 93
] 13.5 46,2 124 97
7 3.0 17.1 120 79
8 5.0 7.1 12 B2
g 5.0 17.1 127 86
10 9.0 30.8 126 %0
19| 14,3 4B.4 126 94
12 16,3 55,1 126 99
13
14
15
14
17
18
19
20

Average 31.0 125.2  87.00

Pitot Fact 0.7840
Nozzle 1D 0.3{25
H20 Weight 260.20
Orsat C02  4.20

Particulate Weight

Wash
Final 0.0000
Tare 0.0000
Bain 2.37404
Start Vol 2,273.73
Final Vol 2,324.09

Mcisture fFraction
Nole Weight

Fg

Stack Flow Wet, acfs

02

inches

15.40

Filter Ispingers

B-12
0.9879
0.7443
0.2434
sgrildpl Vel
0,60 33.45
0.43 23,04
0.133¢ 0.45 24,94
29,4488 0.55 30.54
L3 0.81 45.22
25,939 0.73 40,93
0.45 24,83
0.43 24,935
0.45 24.98
0.40 33.48
0.76 42.50
0.81 45.33
0.59 330




STATE OF WASHINGTON DEPARTMENT OF ECOLOGY May 1, 1977
SOURCE TEST CALCULATIONS

APPENDIX-B CALCULATIONS
Test €727 Ruwn |\

Volume Sampled

The volume sampled is normally expressed in standard dry cubic feet
(sometimes in standard dry liters), and is determined by correction of
the meter volume to standard conditions.
IR + 11D me (15,5 425.4
w SE s R
460 + T@  29.92

0.7

= 44 .75

Particulate Concentration

The concentration of particulate is determined by dividing the weight
of particulate collected by the volume sample and expressed in grains
per standard cubic foot.
v, 382
(.01543 gr/mg) (M)
c, = P

- ©0.530¢%
P Vs

Gas Pollutant

To determine the volumetric concentration of gaseous pollutants, find
the number of moles of pollutants per 106 moles of gas. The result is
expressed in parts per million, ppm.

“Mp MY 6
Cgas Wip Vs x 10

Excess Air
The excess air is determined by the concentration of 0; in the gas

stream at the sample point, divided by the concentration of 0, used for
combustion, with adjustments for carbon monoxide.

15.%
%0, - 0.5% O
EA = 5 7er @,y — %0, ¥ 0.5 CXeoy X 10 = 260-52
15,1

02 Correction

To adjust the pollutant concentration to a 7 0, standard, the concentration
1s multiplied by the O, in the air, minus 7% 0;, and divided by the 0,
in the air minus the 0, in the gas stream.

= (21.0 - 700)
7 (21.0 - 202)

14.0 C

21.0 - 202

c

c



Moisture Mole Fraction

Condensation Method -

The moisture mole fraction is determined by dividing the volume of the
vater vapor collected by the total volume of the sample, including
wvater vapor.

‘Q'!.OO
0.0465 W - o.1e44

Fm = 570465 ww + Vs

Saturation Method -

By the saturation assumption method, the moisture mole fraction is
dividing the vapor pressure of water at the stack temperature by the

absolute pressure of the stack gas. 2G4 }
s.etit={3184.0(/(3%0.36+ Ti)
X F s-;rwl- ‘o[ ( l = 6*\36‘4
. Ps - Ps 13.2 >

Molecular Weight

The molecular weight of the stack gas is determined by summing the mole
fraction and the molecular weight of each constituent.

Dry Gas Basis -
MWd = 44.0 (FCOZ) + 32.0 (FOZ) + 28,0 (FCO) +

- FO. - FCO) = 22.4724

+ 28.2 (1.00 - FCO2 2

Wet Basis -
MW = MWd (1.00 - Fm) + 18.0 (Fm) = 27. %102

Average Stack Gas Velocity

The average stack gas velocity expressed in actual feet per second is
determined by: -34. Y

_ 95.9% Fv 3% Fv ‘\[@-@O«C{ ‘Xah ) = 30.1V
Vave = V?c. m Z °

where n= »\u.mke( oF traverse P""‘“‘
Stack Gas Flow Rate, Actual

The average stack gas flow rate is expressed in actual cubic feet per

minute and found by multiplying the average stack gas velocity by the
stack area and 60.0.
,3. 5%

Qd = Vave(Ad)60 =~ .13, G5



Stack Gas Flow Rate, Standard

The stack gas flow rate under standard conditions is expressed as
standard dry cubic feet per minute, and obtained by adjusting the stack
gas flow rate to standard temperature and pressure and subtracting the
volume of the water vapor.
az” G ob
© - @ Tan G- e <77
vl -‘T

Emission Rate

Emission rate is calculated from the product of the concentration and
the flow rate, and normally expressed in pounds per hour.

Particulate -
| 5398
_CP (Qstd.) (60 Min/Hr) _ 5 <V 'L/A«
Rp 7000 Gr./Lb.
Rgas = Cgas (Qstd) (MWp) (60 Min.)

(MVe) (Hr.)

Isokinetic Rate

The isokinetic rate ratio of the velocity of gas through the nozzle
to the velocity of gas passed the nozzle and normally expressed as percent.
. 2/3¥ #4775 267

1= 0.400 Vs (460 + Ts)
AnPs (1 - Fm) Vave S

(338 % rrsy P 300 6O

R AU 'O‘fl')\%

~——————



o FETE

Cgas
CVsO

Dd

FCo, FCO

F02, FNz

Fgd
Fm

Fv

Ah
YAha

Mg
Mp
MSO

MVm

NOMENCLATURE FOR CALCULATIONS

Description

Duct area

Nozzle Area, X n Dn2
Concentration of Pollutant
Correction factor 7% 02
Concentration of gaseous pollutant

Volume concentration of 802

Duct diameter

Nozzle diameter
Excess Air

Mole or volume fraction of the
particular gas
Cco, CO2 02 Nz

Dry stack gas demsity with air equal
to 1.0

Mole fraction of water vapor in stack
stack gas .

Pitot correction factor

Stack height above grade
Differential pressure on pitot
Average of vAh

Isokinetic Rage

Mass of gaseous pollutant
Mass of particulate

Mass of 802 Collected

Molar volume at standard conditions;
English Units = 379 ft3/1b-m01e
Molar volume at standard conditions:

Metric Units = 23.69 £/g-mole

May 1, 1977

Units
Sq. Ft.
Sq. In.

ppm or gr/SDCF
ppm or gr/SDCF
ppm, Vol.

ppm

ft.

In.

Ft.

In. RO

(in H 0);s
2

Bg
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COMFPANY NAME: ACNE _CewsYe

DSND:  ____
DRESS: P.0. Box £17, T52 &/ tacg
TY, STATE % ZIP: R, WA

-ANT NAME: ACME Periabld __

*YER SERIAL NO:
INTROL SERIAL NO
RYER LENGTH: 20D

— e s’ et

f

OURCE TEST YCL

CRUB/BAGHOUSE

N
CRUB WATER GAL/MIN: 207 FOND/TA
% OFACITY:

STACK:  TEMF: ___
YRY AGGR: % H20: 4.0

10T MIX: T/HR: ASAL
AN RFM: [257- FAN AMFS:

k.

. -

- Y

% ASFH: S5

REMARKS:

aor K

Edit SAS data

B Ty

COMPLIANCE INSPECTION DATA
CYCLONE INFUT P:

CYCLONE OUTPUT P:
SCRUB/BAGHOUSE P:
____  FOND/TANK
% OFACITY:
% <200
%ASFH:

—

WATER GAL /MIN:
TEMP: _

“ZH20:
T/HR: _
FAN AMPSG:

SCRUB
STACK:
DRY AGGK:
HOT MIX:

ot s

MESH:

——— s s

Edit SAS data set:

e “DATE:
FUEL TYPE:

SAS.AETEST

x
7% TN

REGISTRATION NO:

———

DRYER DIAM: &% FAN AMPS: 130422 FAN VOLTS:

. CYEEONE-INEHF T:
535 | CVCTONE—BUTFOT—T:
2

~1+¥ P SCRUB/RAGHOUSE T:
VOL (GAL) :

GRAIN/FTZ: NP

<200 MESH: 5.9 TEMF: 120 kefayx <

DATE:

TG0 FUEL TYFE: Dy
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24-APR-87 EPA Region X Lab Management System ZED
*+% Lab Analysis Report *##
Transaction #: 04221409 Seqg #: 01 (15) Solids - SpecifieAp , Ugg}}\)
(WE) DOE, Manche <} A;q WaLjZ
Prj: ACME CONCRETE, RICHLAND : (DOE-532A) /z Fiy, 4
Par: Solids Total mg (Par$ 500 k/
\\\/ ~;_.‘\"'J¢. _
Instrument: GRAV Gravimetric Measurement Copnn G
Method: EP1-160.3 Residue, Total, Gravimetric, Dried at 103-105 Deg-
Chemist: (DKS) Solberg, Keith DOE Hours Worked:
Lab Prep:( ) Unspecifed Date Preprd: Date Anlyzd: 870413
Matrix: (10) Water-Total Units: (52) mg

Line Sample #
1 87 157244
2 87 157245
3 87 157246

Record Type: TRNIN2 Date Verified: ‘//27/‘7 By: _ﬂ%
Unverified.

Transaction Status:

Result Sample Locat10n/Descr1pt1onvﬂ Jhi #Days to Anl

—— ——— — — S w—  — —— - . a— — - - ——— —— - ——t— — - -

1426.6 PROBE RINSE, RUN 1 870408 ( 5)
1477.8  PROBE RINSE, RUN 2 8’]5’ 870408 ( 5)
2340.4  PROBE RINSE, RUN 3 LSO 870408 ( 5)
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Processed: 24-APR-87 16:10:43 Status: E Batch: {In CUR DB)





