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I'

II.

Purpose

This test was done for the purpose of measuring
particulate emissions from the Inland Asphalt Company
Sullivan Street Batch Plant during normal operation.
Results will be used in the determination of
compliance.

Description of the Unit Tested

The Inland Asphalt Company batch plant number 8 is
located on Sullivan Street, in an industrial area north
of Interstate 90, east of Spokane,

The facility was last tested by Washington Department
of Ecology (WDOE) in 1977, very soon after the
presently used control equipment, a Standard Havens
baghouse, was installed. The result of that test (STAT
report 7731) was 0.025 gr/DSCF at a 400 ton per hour
production rate.

Presently, the rated production capacity is 360 ton per
hour. (Rated capacity can vary, depending upon weather
and aggregate conditions). Actual production during our
test was a relatively constant 350 tons per hour of
asphaltic concrete hot-mix. Inland Asphalt Company
personnel present during the test were:

Mr. Jim Krolick - Equipment Manager
Mr. Jerry Palm - Plant Operator

The natural gas—-fired main dryer is 31.7 feet long by
10 feet in diameter, serial number 3040 1060133. The
aggregate feed contained 5.2% silt, and an unknown
moisture fraction. Dried aggregate temperature was 300
degrees. After drying and transport to the elevated
hopper for sorting and blending, 4.8% asphalt was .
added.

Effluent from the drier passes through a "drop-out box"
and then passes to the baghouse. Pressure taps across
the baghouse were not available. A magnehelic gauge
read 1.0 inch H20 across the baghouse. After passing
through the baghouse the effluent goes through a
centrifugal fan (rated 350 amps at 460 volts; actual
250 amps) turning at 600 rpm. The effluent then enters
the 10 foot diameter stack tangentially. Two 30 degree
separated ports are available approximately two stack
diameters downstream from the nearest flow disturbance,
but only one of them has a platform.
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III.

Iv.

Test Procedure

Three WDOE Method 5 particulate samples were collected,
using a 20 point, 1 port traverse. Concurrently with
particulate sampling, WDOE Method 3 gas samples were
collected, for the quantification of stack CO02, 02, and
dry molecular weight. Chris McKenany of Spokane County
Air Pollution Control Authority gathered plant
operational data.

All three test runs were accomplished with no problems
either during testing or the subsequent post-test leak
checks. Upon return from the field, probe rinse,
filter, and back-half (the liquid portion, in impingers
after the filter) samples were sent to the WDOE/EPA
Manchester Environmental Laboratory for analysis.

Results

Results are detailed in Table 1 of this report.
Particulate concentrations averaged 0.011 grains per
dry standard cubic foot of stack effluent, or 5.83
pounds per hour, counting only the front half of the
sampling train. If the back half is included, the total
concentration is 0.015 gx/DSCF or 7.77 lb/hr.

Approximately 27% of the total catch (front and back
portions) is composed of condensible organics.

During the course of the test, we noticed that the
stack plume was at, or very near to, zero percent
opacity. We also noticed that fugitive emissions were
minimal,
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Table 1
EMISSION TEST DATA SUMMARY

Plant Name 1y1.AND ASPHALT CO Plant '8

NEDS 49-2060-0069-01
County Spokane State m_a_sh-mﬁtnn Zip Code gqq22

Industry Type Asphalt Batch Plant

Process Tested _Rotary Dryer SCC __ 35000201
Unit Capacity 160 tan/hrg Fuel Type

. Type of Control Equipment Baghouse Tested at Inlet Outlet.
Reason Tested: Spec. Study Compliance w/Fed. ___ State Local
Tested by: Owner  Contractor State . x Local Other

Personnel Present A, A.

Butler, J. Drabek

Pollutant Measured Particulate Method WDOE Method 5
Stack Height, Ft. 35 Cross-Sectional Area, Sq. Ft.___ 78.54
Sampling Location: Diameters Downstream of a Disturbance -
Test Number 85-10
Rua Number 1 2 3 Average
Date: Mo., Day, ¥r. 8714760 8714785 8713785
Operating Rate 350 350 350 350
Gas Composition % CiO2 3.0 3.2 3.4 3.2
ZOZ 16.0 15.6 15.3 15.6
ZN 81.0 81.2 81.3 81.2
2
% Other )
% H,0 19,7 20.9 21.6 20.7
Estimated Mole Wt., Weat 21 ] 26.9 269 27.0
Excess Air, % 267 248 271
Gas Flow Data : .
Gas Pressure, in. Hg. 28.09 7@.09 28.07 28.08
Gas Temp. °F 223 221 220 - 221
No. of Traverse Points 20 20 20 20
Avg. Stack Velocity, AFPS 28.1 19,1 15.2 22.2
Gas Flow Rate, SCFM Dry 75,800 51,900 . 29,500
Sanple Information oo
Volume Sampled, SDCF 24 04 15 70 12 71
Sample Duration, Min. 60 0 600 0.0
Nozzle Dia. in. ©.3125 0.250 0.250
Isokinetic Rate, Z 113 116 104 . .
Results Pollutant No. 1 Particulate, Front Half
Conc., Gr/SDCF or PPM 0.014 0.011 0.0a07 0. 011
Emission Rate, Lb/Hr. 9.10 5 11 3.929 )
Process Factor, Lb/Ton 0.026 0,015 0.009 - 0.017
Results Pollutant No. 2 Particulate, Total
Conc., Gr/SDCF or PPM 0.018 0.018 0.008 0.015
Emission Rate, Lb/Hr. 11.83 7.95 3.53 1.77
Process Factor, Lb/Ton 0.034 0.023 0.010 0.022

Other Measurements

Comaments:

ECY 020-38
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STATE OF WASHINGTON DEPARTMENT OF ECOLOGY

SOURCE TEST LABORATORY PROCEDURE 2

SOLUBLE/INSOLUBLE PARTICULATE WEIGHT DETERMINATION

?

:

Priqgigle

’

Particulate mass is determined gravimetrically after removal of
uncombined water.

Equipment _

a. énalytical balance to weigh particulate and crucible to
"001 mg.

b. Oven to maintain 105°C iSOC.
c. Crucibles.

d. Hot Plate, Steam Bath

e. Desiccator

Procedure

——— —

Probe washes, glassware washes and impinger catches are all processed
in the following manner:

The solution is first washed,; using distilled water and/or acetone
into preweighed, numbered crucibles. The crucibles are then placed
on a hot plate or sSe;mobath for evapboration of the ligquid, then

into an oven at 105  -5"C for at least four hours. Using forceps,
the crucibles are removed from the oven and placed in a desiccator to
cool for two hours. The crucibles are then weighed to the nearest
0.1 mg. Desiccating and weighing is repeated until a constant weight
is obtained.

Calculation '

The weight of the particulate is determined by the difference between
the initial and final weights, less blank.

Calibration

The balance should be zeroed before each weighing and calibrated at
least every 18 months with an NBS standard.
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STATE OF WASHINGTON DEPARTMENT OF ECOLOGY
SOURCE TEST LABORATORY PROCEDURE 3

HYDROCARBON CONDENSIBLES DETERMINATION

Principle

Hydrocarbon condensibles are extracted from a solution using dichloro-
methane.

Equipment

1. An analytical balance to weigh evaporating dishes plus or minus
0.1 mg. .

2. Separatory funnel.

3. Glass container, such as a 500 ml beaker.

4. 200 ml. evaporating dish.

5. Desiccator.

Reagents

1. Dichloromethane (CHZCIZ) Nanograde (or equivalent).

2. Anhydrous Sodium Sulfate (Nazso4) reagent grade or equivalent
dryer.

3. Dry nitrogen gas.
Procedure

Determine the sample volume and place in clean glass container. Add 50 ml.
of dichloromethane and shake or spin for five minutes. Using a separatory
funnel, separate solvent and water solutions. Repeat extraction two more
times with fresh dichloromethane. After extraction is completed, remove water
from the solvent solution by passing it through the sodium sulfate dryer.
Transfer the solution to a preweighed evaporating dish and dry under dry
nitrogen. Desiccate and weigh on an analytical balance to constant weight.
Run a blank for each series of analysis, or for every five samples.

Determine the weight of the non-extractables by Source Test Lacbotatory
Procedure 2. .

Calibration

The balance should be zero before each weighing, and calibrated at least
every eighteen months with an NBS standard.

Calculation

The weight of the condensibles is determined from the difference between
the initial and final weight of the evaporating dish.
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STATE OF WASHINGTON DEPARTMENT OF ECOLOGY May 1, 1977
SOURCE TEST CALCULATIONS

APPENDIX-B CALCULATIONS
R v, | 35-\O

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.

Vs = Vm e T 39,97 — 244
15.4 )

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.

217
(.01543 gr/mg)(Mp)

Cp = Ve = @.04%

Gas Pollutant

To determine the volumetric concentration of gaseous pollutants, find
the number of moles of pollutants per 10% moles of gas. The result is
expressed in parts per million, ppm.

- Mp MV 6
Cgas MWp 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.

16. _05//27\

0.264 (mz) = %0, + 0.5 (ﬁr—x 100 = 297.1R y
' ¥l1-0

JEA =

02 Correction

To adjust the pollutant concentration to a 7% 0, standard, the concentration
is multiplied by the 0, in the air, minus 7% 0,, and divided by the 02
in the air minus the 0; in the gas stream.

c, _(21.0-7.00 ., _14.0¢
" (21.0 - %0,) 21.0 - 70,
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Moisture Mole Fraction

Condensation Method ~

The moisture mole fraction is determined by dividing the volume of the

water vapor collected by the total volume of the sample, including
water vapor.

t$34~4’

Fm oo 00465 Wo oo : ;

" 0.0465 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.

‘ote.mu~.{3\44,01/(3<t0.%+ Ts)}]
PS

Fm =

"3

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 -

R7AcS ‘,IGD 0
MWwd = 44.0 (Fcoz) + 32.0 (FOZ) + 28.00(F 0) +

- - -— - |
+ 28.2 (1.00 F002  F02 Edb) th.3~8 >~
Wet Basis -

MW = MWA (1.00 — Fm) + 18.0 (Fm) = 1.7.95%

Average Stack Gas Velocity

The average stack gas velocity expressed in actual feet per second is

d ined by: . )
etermine yags‘Q—% F-_(V%D... Zj —\[(_,J_GO*_TSJ{)(AL‘L) _ 3\7vi5g7
n i
!

1
. gare Y 1
Vave = P MW n

Where n= numbaec  of fraverse pou/\"s,
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.

Qd = Vave(Ad)60 = 29 0%



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.

29. 99

520 (Ps) -0 234, )
O =750+ 15 99y & - Fmad =77, 534”q

Emission Rate !

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

Particulate -

_ CP (Qstd.) (60 Min/Hr) _ o
Rp = 7000 Gr. b, = 122~

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.

F/3?34—.‘74646 733;~
. 0.0 Vs 0+ Ts 5O =
L= AnPs (1 — Fm) Vave B > ”54‘
(,smsj:}_- 25.-0% T 286 400




Symbol

- MWd
MWp

Nr

Pa, Pb
Pm
Ps

Pwv

Qd
Qs
Qsa

Ra
Rgas
Rp

Ta
Tm
Ts

Vab
Vave
Vm
Vns
Vs

Vsa
Vtb

Vts

NOMENCLATURE FOR CALCULATIONS (CONTINUED)

Description
Molecular weight of stack gas

Molecular weight of dry gas

Molecular weight of pollutant
Normality of standard reagent

Ambient pressure
Absolute pressure of the meter
Absolute stack pressure

Vapor pressure of water at stack temperature

Stack flow rate at stack conditions
Stack flow rate at standard conditiouns

Average sampling rate

Aliquot ratio
Emission rate of gaseous pollutant

Emission rate of particulate

Ambient temperature
Meter temperature

Average stack temperature

Volume of absorbant
Average velocity
Volume as measured by the meter
Velocity of stack gas through the nozzle
Sample volume at standard conditions:
(60°F and 29.92 In. Hg.)
Velocity of stack gas at standard conditiouns
Titration volume of blank

Titration volume of sample

Weight of water collected
Density of pollutant

Sample Time

24 25 26
Page 2

Units =~

In. Hg.
In; Hg.
In. Hg.
In. Hg.

ACFM
SDCFM
SDCFM

R - (‘
Lb/Hr. ; f;F~
Lb/Hr.

°F
°F °C
°F

M2

AFPS

ACF or £ ,
SDFPS

SDFPS
MR
M2

~
fﬁ. s

gm or mi
Lb/Ft.

Min.



Symbol
Ad

An

Cgas
CVsO

Dd
Dn

EA

FCO, FC

F02, FN
Fgd

Fm

Fv

~Hs
Ah
vYAha

Mg
ip
MSO

MV
e

MVm

0

2

NOMENCLATURE FOR CALCULATIONS

Description

Duct area

Nozzle Area, % 1r'Dn2

Concentration of Pollutant
Correction factor 7% 02
Concentration of gaseous pollutant

Volume concentration of 302

Duct diameter

Nozzle diameter
Excess Air

Mole or volume fraction of the
particular gas

co, CO2 O2 N,

Dry stack gas density 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 YAh

Isokinetic Rage

Mass of gaseous pollutant

Mass of particulate

Mass of 802 Collected

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

Molar volume at standard conditionms:

Metric Units = 23.69 &/g-mole

AN
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Units
Sq. Ft.
Sq. In.

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

ppm

ftr.

In.

Ft.
In. H, O

1
(in Hzo)é

ng
ng





