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INTRODUCTION

Beryllium emission tests were performed at Southeastern
Kusan, Incorporated, located in Gaffney, South Carolina. The tests
were conducted on August 25 and 30, 1971.

The purpose of these tests was to determine beryllium emissions
from a baghouse controlled beryllium smelting operation.

Southeastern Kusan performs the secondary smelting of bery]]ium'
- copper alloys. Emissions from the process are filtered through a bag
collector. Emission tests were performed at the inlet and outlet of the
central unit. Two separate sampling trains were used simultaneously |
at the inlet, and one train at the outlet. Two separate test runs

were performed at the inlet and outlet.



SUMMARY OF TEST RESULTS

Summarized test results of stack parameters and beryllium
emission rates for all three plants tested are included in Tables 1
and 2. Complete stack parameter and beryllium emission test results
are included in the appendix. The tests indicate that Southeastern

Kusan, Inc. emits 0.09 grams of Beryllium per 8-hour day.

The following code was used to characterize sample data:

Southeastern - Kusan, Inc.,vDivision of Beth. Steel,
Gaffney, South Carolina

SK

0 - Outlet stack from baghouse

1 - Run #1
2 - Run #2
3 - Run #3

MP - Millipore AA filter

W - Whatman 41 filter

WB - Whatman 41 filter (when used as a backup)
Be - Beryllium sampie

IGB - Impinger and back half acetone and water and rinses, and
backup filter combined.

I - Impinger and back half acetoné and water rinses combined
P - Probe particulate and probe acetone wash combined
F - Filter

HI - Horizontal Inlet

VI - Vertical Inlet



SUMMARY OF BERYLLIUM EMISSION DATA

TABLE I

SOUTHEASTERN KUSAN, INC.
Gaffney, South Carolina
BAGHOUSE INLET AND OUTLET

Inlet, Complete Test

o o Qutlet
0™ Traverse] 90~ Traverse Test
Run Number VI-1-MP HI-1-MP 0-1-MP
Date o - 8/25/71 8/25/71__ 8/25/71
Stack Flow Rate @ Stack

Conditions, CFM 18,543 19,462 20,348
Stack Gas Moisture, %

Volume 0.4 0.5 0.4
Stack Gas Temperature, ° 109.5 113 i
Test Time, Minutes 312 - 312 320
Beryllium Emissions, Total Catch

ug/m3 @ Stack Conditions 8.12 14,67 0.38

: 2.03 3.84 0.10

grams/8-hr. day




TABLE 2

SUMMARY OF BERYLLIUM EMISSION DATA

SOUTHEASTERN KUSAN, INC.
Gaffney, South Carolina
BAGHOUSE INLET AND OUTLET

Inlet, Complete Test

First Half |Second Half
: og Test of Test Outlet
0~ Traverse| 90~ Traverse | Test
Run Number VI-2-MP HI-2-MP 0-2-MP
Date s 8/30/71 8/30/71 8/30/71
Stack ?Iow Rate @ Stack
Conditions, CFM 18,698 20,466 20,523
Stack Gas Moisture; % '
Volume 1.4 0.9 0.7
Stack Gas Temperature, °F 152 100 125
Test Time, Minutes 168 168 320
Beryllium Emissions, Total Catch .
ug/m3 @ Stack Conditions 10.86 1.78 0.24
grams/8-hr. day 2.74 . 0.51 0.07

- 4




PROCESS DESCRIPTION AND OPERATION

Southeastern Kusan, Incorpo;ated, is engaged in the production
of beryllium-copper molds for plastic casting. Tests were conducted
to determine the extent of beryllium emissions produced by melting and
pouring beryllium-copper a]ioy. No tests were conducted for grinding
and finishing operations, which are presently uncontrolled. A Wheel-
abrator baghouse, fed by numerous hoods, is employed in controlling
Beryllium emissions at Southeastern Kusan.

The production of plastic casting molds begins with the melting
of as much as 2,000 1bs. of beryllium-copper (approximately 2% Be)
ingots in a crucible enclosed by a furnace. On 8/25/71, 1,000 pounds
of alloy were melted. The crucible was heated with a natural gas
flame to roughly 1,900°F. The process required approximately two hours,
during which time a several foot high copper (green) hale was observed
over the cruéib]e. Air flow however, was sufficient to pull all visible
green emissions into the crucible area hood.

Once the correct temperature was attained the molten alloy was
poured into a transfer pot and dressed (i.e. skimmed.to remove oxides
and impurities). The transfer pot was then moved to the pouring cart
wheré the molten material was screened through two-inch openings into
molds. The pour hole and risers were covered to retain heat during
the setting process, and a movable hood was installed over the molds

during cooling to prevent beryllium emissions into work areas.



Beryllium emission control was obtained by hooding each work
area except grinding, for which a hood is planned in the near future.
The furnace area emissions were ducted to a cyclone and joined with
the hood emissions from the transfer crucible area, two small open
sided cooling areas, and the pouring table area. The combined emissions
were routed to a three section Wheelabrator baghouse operated at 22,900
CFM. Air movement in the building was moderate during the test period

and was provided by two three-foot exhaust fans and three open doors.




LOCATION OF SAMPLING POINTS

At Southeastern Kusan a square plywood stack extension was
connected to the existing effluent stack from the baghouse so that
the sampling location would be further downstream from the curved -
section of stack. The sampling location could not be Tocated eight
stack diameters downstream, therefore, more sampling points were
used. Inlet sampling to the baghouse was accomplished by locating
sampling ports in the existing horizontal duct. Two ports Were
located 90° apart from each other. Schematic diagrams of the inlet
and outlet sampling locations are shown in Figures 1, 2, and 3

respectively.



LOCATION OF SAMPLING PORT AND POINTS
AT BAGHOUSE INLET (HORIZONTAL STACK)
SOUTHEASTERN KUSAN, INC.
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LOCATION OF SAMPLING PORT AND POINTS
AT BAGHOUSE EXHAUST
SOUTHEASTERN KUSAN, INC.
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SAMPLING AND ANALYTICAL PROCEDURES

All sources were tested in such a manner as to comply
with the Environmental Protection Agency's (EPA) Proposed Reg-
ulations on National Emission Standards for Five Stationary Source
Categories, published in the Federal Register (36 F.R. 5931,
March 31, 1971). A copy of these procedures from the August 20,

1971 Environment Reporter is presented in the appendix.

. Specific testing procedures'and modifications of the
prescribed EPA methdd are also included in the appendix.
A11 samples collected were sent to EPA personnel in
~ North Carolina for Beryllium analysis. Laboratory results are

presented in the appendix following.
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CODE TO SAMPLE DESIGNATIONS

Southeastern - Kusan, Inc., Division of Beth. Steel,
Gaffney, South Carolina

SK

0 - OQutlet stack from baghouse

1 - Run #1
2 - Run #2
3 - Run #3

MP - Millipore AA filter

W - Whatman 41 filter

WB - Whatman 41 filter (when used as a backup)
Be ~ Beryllium sample

IGB - Impinger and back half acetone and water and rinses, and
backup filter combined.

I - Impinger and back half acétone and water rinses combined
P - Probe particulate and probe acetone wésh combined

F - Filter |
HI' - Horizontal Inlet

VI - Vertical Inlet
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SOURCE TEST DATA

E.P.A. Test No. No. of Runs

Name of Firm Southeastern Kusan, Inc.

Location of Plant Gaffney, South Caro]jna

Type of P]anf Beryllium Smelting Operation

Control Equipment Baghouse

Sampling Point Location Baghouse inlet and outlet

Pollutants Sampled BerylTium
Run No. | victewe | Hie1owe | o-1ome oS
Date | 8/25/71 | 8/25/71 | 8/25/71
-Time Began 0745 0750 0752
Time End ‘ ‘ 1257 1302 1312
Barometric Pressure, "Hg. Absolute 29.9 29.9 29.9
Meter Orifice Pressure Drop, ”H20 ' ' 1.812 1.796 3.150
Volume of Dry Gas Meter @ Meter Cond., ft3 260.477 | 265.329 | 338.730
Ave. Meter Temp., °F 83.9 122.6 83.8
Volume of Gas Sampled @ Stack Cond., ft3 272.65 261.15 354,35
Volume of Ho0 Collected in Impingers & '

Silica Gel, m12 22 24.7 28.3
Volume of Water Vapor Collected & Stack

Cond., ft3 . 1.12 1.27 1.44
Stack Gas Moisture, % Volume 0.41 0.49 0.41
Mole Fraction of Dry Stack Gas 0.9959 0.9951 0.9959

o =13~




Run No. (Same)
Molecular Weight of Stack Gas, @ Stack Cond. 28.92 28.92 28.92
Molecular Height of Stack Gas, Dry 28.97 28.97 28.97
Stack Gas Sp. Gravity, Ref. to Air 1.00 1.00 1.00
Ave. Sq. Root of Ve]oc{ty Head, "H,0 0.744 0.778 0.986
Ave. Stack Gas Temp., °F 109.5 113.2 111.0
Pitot Corr. Factor 0.85 0.85 0.85
Stack Pressure, "Hg Absolute .29.9 29.9 29.9
Stack Gas Velocity @ Stack Cond., fpm . 2625 2755 3484
Stack Area, ft2 7.06 7.06 5.8
Stack Gas Flow Rate @ Stack Cond., cfm 17976 17613 19664
.Net Time of Test, min. 312 312 320
Sampling Nozzle Diameter, in. 0.250 0.250 0.250
Percent Isokinetic . 97.7 89.1 93.é
Beryllium Catch, Probe, ug 23.18 77.60 1.45
Beryllium Catch, Filter, ug 36.27 24.18 0.39
Beryllium Catch, Total, ug 62.70 108.50 3.83
Beryllium Concentration, Probe, Stack 3.00 10.49' 0.14
Cond., ng/m3 .
Beryllium Concgntration, Filter, Stack 4.70 3.27 0.04
Cond., pg/m
Beryllium Concgntration, Total, Stack 8.12 14.67 0.38
Cond., ug/m

 =14-




SOURCE TEST DATA

!

E.P.A. Test No. No. of Runs
Name of Firm Southeastern Kusan, Inc.
Location of Plant Gaffney, South Cafo]ina
Type of Plant Beryllium Smelting Operation
Baghouse

Control Equipment

Sampling Point Location Baghouse inlet and outlet

Pollutants Sampled Beryl1ium

Run MNo. ' vI-2-Mp | Wr-2-Mp | 0-2-Mp
Date ' 8/30/71 8/30/71 8/30/71
Time Began ‘ ' 0720 1015 0717
Time End ‘ 1008 1303 1237
Barometric Pressure, "Hg. Absolute . 29.55 29.55 29.55
Meter Orifice Pressure Drop, "H20 1.636 2.215 3.716
Volume of Dry Gas Meter @ Meter Cond., ft3 134.098 | 155.587 | 383.625
Ave. Meter Temp., OF 69.4 91.4 83.3
Volume of Gas Sampled @ Stack Cbnd., 3 156.95 158.89 412.45
Volume of Hpo0 Collected in Impingers &

Silica Gel, m12 39.6 29.0 51.]
Vo]ggﬁd?f ?iger Vgpor Collected & Stack 220 4J.48 ) 71
Stack Gas Moisture, % Volume 1.37 0.93 0.66
Mole Fraction of Dry Stack Gas 0.9863 0.9907 0.9934 -
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Run No. (Same)
Molecular Weight of Stack Gas, @ Stack Cond. 28.76 28.81 28.84
Molecular Weight of Stack Gas, Dry 28.91 28.91 28.91
Stack Gas Sp. Gravity, Ref. to Air 0.99 0.99 1.00
Ave. Sq. Root of Velocity Head, "H,0 0.723 0.828 0.982
Ave. Stack Gas Temp., °F 152.4 100.0 124.7
Pitot Corr. Factor 0.85 0.85 0.85
Stack-Pressure, "Hg Absolute 29.5 29.5 29.5
Stack Gas Velocity @ Stack Cond., fpm . 2647 2898 3514
Stack Area, ft2 - 7.06 7.06 5,84
Stack Gas F]éw Rate @ Stack Cond., cfm 18449 19354 . 19625
Net Time of Test, min. 168 168 320
Sampling Nozzle Diameter, in. 0.250 0.250 0.250
Percent Isokinetic 102.1 94.5 106.2 -
Beryllium Catch, Probe, ug 10.52 6.33 0.77
Beryllium Catch, Filter, ug 37.30 0.72 0.43
Beryllium Catch, Total, ug 48.29 7.99 2.79
Beryllium Concentration, Probe, Stack 2.37 1.41 0.07
Cond., ug/m3
Berz]]ium Conc§ntration, Filter, Stack 8.39 0.16 0.04
ond., ug/m
Beryllium Concentration, Total, Stack © 10.86 1.78 0.24
© Cond., ug/m3
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COMPLETE SAMPLING PROCEDURES USED FOR BERYLLIUM SAMPLING

Prior to performing the actual beryllium particulate runs,
certain preliminary stack and stack gas parameters had to be determined
for each source. This preliminary data included the average temperature,
velocity head, moisture content, and the stack diameter at the point
where the tests were being performed.

The stack gas temperature was determined by using bimetallic
thermome*ers and mercury bulb thermometers.

Velocity head measurements were determined across the stack
diameter by using a calibrated S-type pitot tube with an inclined mano-
meter. This data was used to select the sampling nozzle diameter.

The approximate moisture content of the stack gas was determined
by the wet-bulb and dry-buﬁb thermometer technique since the stack gas
temperature was below 212°F.

The sampling traverse points were selected so that a representative .
sample could be extracted from the gas stfeam. The traverse points
" for circular stacks were located in the center of the annular equal area
circles selected, which were dependent upon diameter and duct diameters
downstream from flow disturbances.

The basic modification of the EPA particulate sampling train for
beryl11ium sampling was the selection of filter media. Tests were performed
with Millipore "AA" filters backed up by a Whatman #41 filter. A
schematic diagram of the sampling train fs shown in Figure A-1.

-17-
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Nozzle (stainless steel)

Probe (Pyrex glass tubing inside stainless steel shaft)
Filter

Ice bath )
Impinger with 100 ml distilled water
(modified tip)
Impinger with 100 ml d15t111ed water
Impinger, dry (modified tip) .16
Impinger with silica gel
(modified tip)
Thermometer
Flexible sample line -
Vacuum gauge EEEEQEL_
Main control valve !
Air tight vacuum pump
by-pass control valve
Dry test meter
Calibrated orifice
Inclined manometer
"'S" type pitot tube

FIGURE A-1 BERYLLIUM SAMPLING TRAIN




The gases sampled were collected through the following train:
a stainless steel nozzle; a glass probe; a filter; two impingers with
100 ml of diﬁti]]ed water; one dry impinger; one impinger with 180 grams
of silica gel (the second impinger had a standard tip, while the first,
third, and fourth impingers had modified tips with 1/2-inch ID opening);
a flexible sample line; an air-tight pump; a'dry test meter; and finally,
a calibrated orifice.

Duplicate tests were perfdrmed at both the inlet and outlet of
the baghouse. Inlet sampling consisted of using a sampling train in a
vertical position (port opening located at bottom of existing horizontal A
duct) and a sampling train in a horizontal position. Both inlet trains
were run at the same time at the same inlet position during the first
test. A test run for each train consisted of traversing through only one
position -- vertical or horizontal. During the second test, the vertical
sample traverse was performed with the first train and the horizontal
traverse second with the second train. An orsat analysis of fhe stack gas
was performed during the second test.

Outlet sampling was conducted with a third sampling train at the
fabricated plywood stack in a horizontal poéition. Both outlet test runs
occurred simultaneously with all in]et‘sampling runs.

Sample recovery for all beryllium tests was accomplished by the
following procedure:

1. Each filter was removed from its holder and placed in
Container No. 1 and sealed.

2. A1l sample-exposed surfaces prior to the filter were

washed with acetone and placed into Container No. 2
and sealed. ‘

-19-



The volume of water in the first three impingers
was measured and then placed into Container No. 3.
The water rinsings of all sample-exposed surfaces
between the back half of the filter holder and
fourth impinger were also placed into Container No.
3 prior to sealing.

The used silica gel from the fourth impinger was
transferred to the original tared container and
sealed.

A1l sample-exposed surfaces between the back half
of the filter holder and the fourth impinger were
rinsed with acetone and the rinsings were placed
into Container No. 5 and sealed.

-20-.



PARTICULATE TEST CALCULATICNS

Plant éf)g(;ﬂ@g,ﬁigcﬂ Kuggﬂi nC .,ack__.p?/é - //C’I’?z/é:d/ %,% , Date_&2-25-72

o Press. 2% 90 "Hz, Stack Press. zzz "Hg, Stack Dia. RB& in., Stack- Area Z 08 £t
A%, Stack Temp./02 5 F, Ave. Koter TempBLEF, Aveon/T_O.744"H,0, Nozzle Diae__@: 25 _ in.
0.3 , Meter Vol.2&0. 422 ft3 Moisture plus Silica Gel_Z 2 ml, Sample Time F/Z min.
at Analysist COp_ = %, O = %, CO_= 2):". Np = % Aves Orifice AH_A &/ “H30
Nozzle Dias and Areat 1/4 in.---0,000341 ft 3/8 ine===0.000767 £t2, 1/2 ine===0.0013 £t?

l) Viw = (000474) x (Moisture + Silica Gel)ml : = A o& scf
l) Vstpd = (17.71) x (Po *“f%) x (V) x (m) _ _ o =2852.827 scf
) Vg = (V) + (Vstpd) =253.8567 ccr
l) W =.Y.1’:’Y_. = O, 00F%
Vg
5) FDA =(1.0) = (W) = 0. 9764
) g = [(0a8)x(___#00p ]+ [(0.32)w(__#0)] + [(0.28)c(__45, + __#c0)| =__28.97
!) Mg ; ud) x (F D\.] + [18) X (m)] = Z28.97
)5 = s o L2
l [( F05) - ',-frao)]-
’ ss Air, EA = 100 = — %
) Excess Air, EA [o.266)x(___% o] [ 705) - ( mCO)] *

To + 460 29,92
!)U—(17+)X(C‘y(«\/";x(——g*—s——)x( f;’,s' ) = 26285 i
I) QS = (U) X <As) ' - = /1@5";3 ofs
12) oy = (@) » (FDA) - = /BPEE ot

- 70 + 460 _ s
I cpa = (0) x (T s = (Z/73 ot
!’) 3 = (0) = (A) x (FDA)'x (Time) x (725 = 258,588 sct
. (,q*w{) i -
Percent Isokinetic = ——3:l 100 : = 9727 -
) Peroent Laokinetie = —75y (5.626) x (T, +450) % (V) b
IS) Percent Isokinstic by the EPA Method =Q—(j) : (Tém) : Ty 9 <An)) = (/0;9.3 1
. (1543) x () _ (12) x (Bgtp o _ (Egep) x (100 + EAT)
2 Fstp T Totpd 18) B2 = ol 19) Egq = P55 -——--
ID) Ep = (Bgyp) x (Qqypg) x (0400857)
Particulats Lah Analysis Particulate \,onr'cnr,rafzo“s, M 3 Emission Rate, lbs/hn
(¥) ’(éc? | (= Zstp) (212) <7(~*5/7g Emj
i?e -SK-VI-|-HPE_23.48 3.2¢
SSK-VI-FmPE_36.27 S.07
Be- -Sk- VI‘/”;/‘I‘—"“ZS' ! _0.37
e Sk-vL/wPuE 200 0.0
Total 52.70 8.68
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CURRENT DEVELOPMENTS

481

Subpart E—Standards of Perform-
ance for Nitric Acid Planis

§ 166.50 Applicability and designation
of affected facilivy. :
() The provisions of this subpart are
applicable to nitric acid plants.
(b) For purposes of § 466.11(e), the
entire plant is the affected facility.

§ 466.51 Definitions.

As u.ed in this part, all terms not de-
fined herein shall have the meaning given
them in the Act:

(a) “Nitric acid plant” means any
facility producing weak nitric acid by
<cither the pressure or atmospheric pres-
sure process.

(b) “wWeak nitric acid” means acid
which is 50 to 70 percent in strength.

§ 466.52

No person subiect to the provisions of
this subpart shall cause or allow the dis-
charge into the atmosphere of nitrogen
oxides in the efiiuent which are:

(a) In excess of 3 1os. per ton of acid
produced (1.5 Kgm. per metric ton),
maximum 2-hour average, expressed as
NO-. :

(b) A visible emission within the
meaning of this part.

Standard for nitrogen oxides.

§ 466.53 Lmission monitoring.

(a2) Therc shall be installed, cali-
brated, maintained, and operated, in any
nitric acid plant subject to the provisions
of this subpart, an ins{rument for con-
tinuously monitoring and vecording
emissions of nitrogen oxides.

(b) ‘I'he instrument instalied and used
pursuant to this section shall have a
confidence level of at least 95 percent and
be accurate within =20 percent and shail
be calibrated in accordance with the
method(s) prescribed by the manufac-
turer(s) of such instrument; the instruy-
mer.t shall be calibrated at least once
per year unless the manufacturer(s)
specifics or recommends calibration at
shaorter intervals, in which case such
specifications or recommendations shall
be followed.

(¢c) The owner or operator of any
nitric acid plant subject to the provisions
of this subpart shall maintain a file of all
measurements required by this subpart
and shall retain the record of any such
measurement for at least 1 year follow-
ing the date of such measurement.

§ 166.54

(a) The provisions of this section are
applicable to performance tests for deter-
mining emissions of nitrogen oxides from
nitric acid plants. .

(b)) Al performance tests shall be con-
ducted while the atlected {acility is
operating at or above the acid product
rate for which such facility was designed.

(c) Test methods set forth in the ap-
pendix to this part shall be used as
follows:

(1) For cach repetition the NO, con-
centratlon shall be determined by using
Mecethod 7. The sampling location shall be
selected according to Method 1 and the
sampling point shall be the centroid of

Test methods and procedures.

the stack or duct. The sampling time
shall be 2 hours and four samples shall
be taken during each 2-hour period.

(2) The volumetric flow rate of the
total effluent shall be determined by us-
ing Method 2 and traversing according
to Method 1. Gas analysis shall be per-
formed by Method 3. and moisiure con-
tent shall be determined by Method 4.

(d) Acid produced, expressed in tons
per hour of 100 percent weak nitric acid,
shall be determined during each 2-hour
testing period by suitable flow meters and
shall be confirmed by a material balance
over the production system.

(¢) For each repetition, nitrogen ox-
ides emissions, expressed in lb./ton of
weak nitric acid, shall be determined by
dividing the emission rate in lb./hr. by
the acid produced. The emission rate
shall be determined by the equation, 1b./
hr.=QxC, where Q==volumetric ilow
rate of the efiluent in £t.°/hr. at standard
conditions, dry basis, as determined in
accordance with §466.54(d)(2), and
C=NO; concentration in1b./it. as deter-
mined in accordance with § 466.54(d) (1),
corrected to standard conditions, dry
basis.

Subpart F—Standards of Perform-
ance for Sulfuric Acid Plants

§ 466.60 Applicability and designation
of affected facility.
(a) The provisions of this subpart are
applicable to sutfur acid plants. ,
(b}, F'or purposes of § 466.11(e) the en-
tire plant is the affected facility.

§ 466.61

As used - in this part, all terms not
defined herein shall have the meaning
given them in the Act:

(a) “Sulfuric acid plant” means any
facility producing suilfuric acid by the
contact process by burning elemental sul-
fur, alkylation acid, hydrogzen sulfide,
organic sulfides and mercaptans, or acid
sludge.

(b)Y “Acid mist” means sulfur acid mist,
as measured by test methods set forth
in this part.

§ 166.62

No person subject to the provisions of
this subpart shall cause or allow the dis-
charge into the atmosphere of sulfur di-
oxide iu the eiluent in excess of ¢ lbs.
per ton of acid produced (2 kgm. per
metric ton), maximum 2-hour average.

§ 166.63 Sumdard for acid mist,

No person subject to the provisions of
this subpart shall cause or allow the dis-
charge into the atmosphere of acid mist
in the efiluent whichis:

(a) In excess of 0.15 1b. per ton of acid
produced (0.075 Kom. per metric ton),
maximum 2-hour average, expressced as
H.S0..

(b)) A visible cmission
meaning of this part.

§ 166.61

(a) There shall be installed, ealibrated,
maintained, and operated, in any sulfuric
acid plant subject to the provisions of
this subpart, an instrument for continu-

Definitions.

Standard for sulfur dioxide.

within the

Fmission monitoring.

ously monitoring and recording emis-
sions of suifur dioxide. .

(b) The instrument installed and used
pursuant to this section shall have a con-
fidence level of at least 95 percent and be
accurate within %20 percent :nd shall
be calibrated in accordance with the
method(s) prescribed by the manufac-
turer(s) of such instrument, the instru-
ment shall be calibrated at least once per
year unless the manufacturer(s) speci-
fies or recommends calibration at shorter
intervals, in which case such specifica-
tions or recommendations shall he fol-
lowed.

(¢) The owner or operator of any sul-
furic acid plant subjecet to the provisions
of this subpart shall maintain a file of
all measurements required by this sub-
part and shail retain the record of any
such measurement for at least I year
following the date of such measurement.

§ 466.65 Test methods and procedures.

(a) The provisions of this section are
applicable to performance tests for de-
termining emissions of acid mist and sul-
fur dioxide from sulfuric acid plants.

(b) All performance tests shall be con-
ducted while the affected facility is op-
erating at or above the acid production
rate for which such facility was designed.

(¢) Test methods set forth in the
appendix to this part shall be used as
follows:

(1) For each repetition the acid mist
and SO. concentrations shall be deter-
mined by using Method 8 and traversing
according to Method 1. The sampling
time shall be 2 hours, and sampling vol-
ume shall be 40 ft.° corrected to standard
conditions.

(2) The volumetric flow rate of the
total eflfuent shall be determined by us-
ing Method 2 and traversing according
to Method 1. Gas analysis shall be per-
formed by Method 3. Moisture content
can be considered to be zero.

(d) Acid produced, expressed in tons
per hour of 100 percent suifuric acid
shall be determined during each 2-hour
testing period by suitable flow meters
and shall be confirmed by a material
balance over the production system.

(e) For each repectition, acid mist and
sulfur dioxide emissions, expressed in
1b./ton of sulfuric acid shall be deter-
mined by dividing the emission rate in
1b./hr. by the acid produced. The emis-
sion rate shall be determined by the
equation, Ib./hr.=Q xC, where Q==volu-
metric flow rate of the efiluent in ft.2/hr.
at standard conditions, dry basis, as de-
termined in accordance with § 466.65(d)
(2), and C=acid mist and SO. concen-
trations in Ib./{2 as determined in ac-
cordance with § 466.65(d) (1), corrected
to standard conditions, dry basis,

AprPENDIX—TEST METHODS

METHOD 1-—~—-SANMPLE AND VELOCITY TRAVERSES
FOR STATIONARY SOUHRCES

1. Principle and applicability.
1.1 Principle. A sampling site and the
number of traverse points are selected to

aid in the extraction of a representative
sample.
1.2 Applicability. This method should he

applied only when specified by the test pro-
cedures for determining compliance with

Copyright € 1971 by The Burcau of National Affairs, Inc.
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New Source Performance Standards. This
method 1s no%, intended to appiy to ges
streams other than those emitted directly to
the etmosphere without further processing.

2. Procedure.

2.1 Seclection of a sampling site and mint-
mum number ¢f traverse points,

2.1.1 Seicct a sampling site that is at
ieasty eight stuck or duct cdinmeters down-
sirecam and. two dlameters upsiream from
any flow disturbance such as a hend, expan-

sion, contraction, or vislble flame. Fecr a
regiangular c¢ross section, determine an
equlvaient diameter from the following
eguation:

cquivalent diumctcr:'z[—la@ﬁzmm
cquation 1-1
2.1.2 When the above sampling site cri-

terla can be met, the minimum number of
traverse points {s twelve (12).

2.1.3 Some sampling sftuations render the
above sampling site criterle impractical.
When this is the cese, choose & convenlent
sampilng locetion and use Figure 1-1 to
determine the minimum number of traverse
points.

2.1.4 To use Figure 1-1 first measure the
distance from the chosen sampling location
to the nearest upstream and downstream
disturbances. Determine the corresponding
number of traverse points for each distance
from Figure 1-1. Select the higher of the two
numbers of Ltraverse polnts, or a greater value,
such that for circular stacks the number is
a muitiple of four, and for rectangular stacks
the number follows the criierta of section
222

2.2 Cross sectional layout and location of
traverse points. -

2.2.1 For circular stacks locate the traverse

points on two perpendicular dlameters ac-.

cording to Figure 1~-2 end Table 1-1,

NUMBER OF DUCT DIANETERS UPSTREAN®
{OISTANCE A}
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Figure 1-1. Minimum number of traverse pulnts.

Figure 1-2. Cross section of circular stack showing location of
traverse points on perpendicular diameters.
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Figure 1-3. Cross-section of rectangular stack divided into 12 equal
areas, with traverse points at centroid of each area.
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Table 1-1. Location of traverse points in circular stacks
(Percent of stack diameter from inside wall to traverse point)

Traverse
point B
number Number of traverse points on a diameter
ona
diameter 5 8 10 12 14 . 16 18 20 22 24
1 4.4 3.3 2.5 2.1 1.8 1.6 1.4 1.3 1.4 1.1
2 14.7 105 8.2 6.7 5.7 4.9 44 3.8 3.5 3.2
3 295 19.4 146 118 9.9 8.5 7.5 6.7 6.0 5.5
4 70.5 32.3 226 17.7 146 125 109 9.7 8.7 7.2
5 85.3 67.7 34.2 250 20.1- 16.9 146 129 116 105
6 95.6 206 658 355 269 220 18.8 165 146 13.2
7 895 77.4 645 366 283 236 204 13.0 16.1
8 96.7 854 750 63.4 27,5 296 250 218 18.4
9 91.8 823 73.1 625 38.2 30.6 26.1 - 23.0
10 97.5 8382 759 717 618 388 315 27.2°
1 933 854 78.0 70.4 612 393 323
12 97.9 90.1 83.1 764 69.4 60.7 39.8
13 . 94.3 87.5 81.2 750 635 60.2
14 28.2 915 854 796 739 677
15 95,1 89.1 835 782 728
16 98.4 .925 871 820 77.0
17 95.6 90.3 854 80.6
18 98.6 93.3 .88.4 839
19 86.1 91.3 86.8
20 98.7 94.0 895
21 8.5 821
22 ¢ 98.9 945
23 86.8 .
24 388.9
22.2. For rectengular stacks divide the tandard Method for Sampling Stacks for

cross section into as many egual rectanguler
areas os traverse points, such that the ratio
of the length to the widih of the elemental
areas is berween one and two. Locate the tra-
verse points et the centrold of each equal
area according to Figure 1-3.

3. References. Determining Dust Concen-
tration in a Gas Siream. ASME Performance
Test Code £27. New York. 1937,

Deveritin, Howard, et al. Air Pollution
Source Tesiing Manusl, Alr Pollution Con-
troi Dlstrict, Los Angeles, November 1863,

Weihods for Determination of Velocity,
Volume, Dust end LIst Content of Gauases.
Western Precipitation Division of Joy Manu-
dacturing Co. Los Angeles. Bulleiin WP-50.
1¢€3,

Particulate Matter. In: 1371 Book of ASTM
tendards, Part 23, Philadelphia, 1971, ASTM
Designation D-2928-71.

METHOD 2—DETERMINATION OF 8TACK GAS
VELOCITY (TYPE S PITOT TUBE)

1. Principie and applicability.

1.1 Principle. Stack gas velocity is de-
termined from the ges density and from
measurement of the velecity head using a
Type S (Stauschelbe or reverse type) pltot
tube,

1.2 Applicabllity. This method should be
applted only when specified by the test pro-
cedures for determining compllance with
New Source Performance Standards. Being a
directtonal instrument, a pitot tube should

not be used In the case of nondirectional

flow. .

2. Apparatus.

2.1 Pitot tube—Type S (Figure 2-1), or
equivalent,

22 Diflerential pressure gauge—Inclined

manometer, or equivalent, to measure ve-
locity head to within 10 percent of the minl-
mum valve.

2.3. Temperature gauge~—Thermocouples,

imetallic thermometers, liquid filled sys-
tems, or egulvalent, to measure stack tem-
perature to within 1.5 percent of the minl-
mum absolule ctack temperature.

2.4 Pressure gauge—>Mercury-filled U-tube
manometer, or eguivalent, to measure stack
pressure to within 0.1 In. Hg.

2.5 PBaromeler—T0 measure atmospheric
pressure to within 0.1 in. Hg.

PIPE COUPLING

2.8 Gas analyzer—To analyze gas compo-
sition for determining molecular welght.

2.7 Pitot tube—Siandaril type, to call-
brate Type S pitot tube.

3. Procedure. .

3.1 Set up the apparatus as shown in Fig-
ure 2-1. Make sure all connections are tight
and leak free. Mensure the velocity head at
the traverse points specified by Method 1.

3.2 Measure the temperature of the stack
gas. If the total temperature varjation with
time {s less than 50° F., a poln* measurcement
will sutllee, Otherwise, cond -t 8 tempera-
ture traverse.

3.3 Mcasure the statlc pressure In the
stack.

3.4 Determine the stack gas molecular
weight by gas analysis and appropriate cal-
culation as Indicated in Method 3.

TUBING ADAPTER

3 &

» -

~ 3 &

“TYPE S PITOT TUBE

Figure 2-1, ' Pitot tube - manometer assembly.

4. Calibration,

4.1 To calibrate the pitot tube, measure
the velocity head at some point in a flowing
gas stream with both & Type S pitot tube and

MANOMETER

a standard type pitot tube with known co-
elicient., The velocity of the flowing gas
stream should be within the normel working
range,

SIN3WdOI3IA3A LNIHHUND
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" 4.2 Calculate the pltot tube coefictent
using Equation 2-1.

) M Al ad
Cpkeu—_—("pnd\/‘_\ i

Prw cquation 2-1

where:
Cp,, =Pitot tube coefliclent of Type S
B pitot-tube.
Cp, s =Pitot tube coeficlent of standard
type pitot tube (if unknown, use
0.09).
AP, =Velocity head measured by stand-
ard type pitot tube.
=Velocity head measured by Type S
pitot tube.

AP

test

4.3 Compare the coeflicients of the Type §
pltot tube determined first with one leg and

PLANT,

then the other pointed downstream. Use the
pitot tube only if the two coeflicients ditfer
by no more than 0.01, '
5. Calculations,
' Use Equation 2-2 to calculate the stack gas
velocity.

cqnation 2-2
where:
Ve=8tack gz\s velocity, feet per second (.p.s.).

W when these units

K":‘%{Sg‘c- b, moh:‘l{) are used.
Co=Titot tube coelliciont, dux'mmonl( SS.

T.= \Mollm sl ack pgas tex: persture, °R.

m H 0 {see fig, 2

.\l.- Moleculur w u;;hi or s(.\ck gus, ib.,lb.-molu.

DATE

RUN NO.

STACK DIAMETER, in.

BAROMETRIC PRESSURE, in. Hg
STATIC PRESSURE IN STACK (Pg), in. Hg.

OPERATORS,

St e et ettt

SCHEMATIC OF STACK

CROSS SECTION

Traverse point Vclf)ci‘y head, Stack Temperature
number in. Hy0 VA, g
1]
AVERAGE:

Figure 2-2. Velocily traverse data, -

Environment Reportar

Figure 2-2 shows a sample recording sheet
for velocity traverse datn. Use the averages in
the last two columns of Figure 2-2 to deter-
mine the average stack gas velocity from

. Equation 2-2,

6. References.

Mark, L. S. Mechanical Engineers’ Hand-
book. McGraw-Hill Book Co., Inc., New York,
1951.

Perry, J. H. Chemical Engineers Handbook.
McGraw~Hill Book Co., Inc., New York, 1960,

Shigchara, R. T, W. F. Todd, and W. S.
Smith. Significance of Errors in Stack Sam-

pling Measurements, Paper presented at the
Annual Meeting of the Air Pollution Control
Association, St. Louls, Mo., June 14-19, 1970.

Standard Method for Sampling Stacks for
Particulate Matter. In: 1971 Book of ASTM
standards, Part 23. Philadelphta, 1971, ASTM
Deslgnation D-2928-71.

Vennard, J. K. Elementary Fluid Mechanics.
John Wiley and Souns, Inc., New York, 1947,

METHOD 3—CAS ANALYSIS FOR CARBON DIOXIDE,
EXCESS AIR, AND DRY MOLECULAR WEIGHT

1. Principle and applicability.

1.1 Principle. An integrated or grab gas
sample is extracted from a sampling point
and analyzed for Its components using an
‘Orsat analyzer.

1.3 Applicability. This method should be
applicd only when specified by the test pro-
cedures for determining compliance with New
Source Performance Standards.

2. Apparatus.

2.1 Grabsample (Figure 3-1).

2.1.1 Probe—Stainless steel or Pyrex!
glass, equipped with a filter to remove par-
ticulate matter.

2.1.2 Pump—One-way sqguecze bulb, or
equivalent, to transport gas sample to ana-
lyzer

2.2 Integrated sample (Figure 3-2).

2.2.1 Probe—Stainless stcel or Pyrex?
plass equipped with a filter to remove par-
ticulate matter.

2.2.2 Air-cooled
any cxcess molisture.

2.2.3 Needle valve—To adjust flow rate.

224 Pump—Leak-free, diaphragm type,
or cquivalent, to pull gas. '

2.2.5 Rate meter—To measure a flow range
from 0 {0 0.035 c.f.m.

2.2.6 Flexible bag—Tedlar, or equivalent.
with a capaclty of 2 to 3 cu. ft. Leak test the
bag in the laboratory before using.

2.27 Plitot tube—Type S, or equivalent,
attached to the probe so that the sampling
flow rate can be regulated proportional to the
stack gas velocity when velocity is varying
with time or a sample traverse is conducted.

2.3 Analysis,

2.3.1 Orsat analyzer, or equivalent.

3. Procedure.

3.1 Grab sampling.

3.1.1 Set up the equipment as shown in
Flgure 3-1. Place the probe in the stack at a
sampling point and purge the sampling line.

condenser—To remove

3 Trade name.
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7\085

FILTER (GLASS WOOL}

]

FLEXIBLE TURING

SQUEEZE BULB

Figure 3-1, Grah-sampling train,

VALVE

AIR-COOLED CONDENSER

FILTER (GLASS WOOL}

RlGlD COi

Figure 3-2,

3.1.2 Draw sample into the analyzer.

3.2 Integrated sampling. '

3.2.1 Evacuate the fiexible hag. Set up the
equipment as shown in Figure 3-2 with the
bag disconnected. Place the probe in the
stack and purge the sampling line. Connect
the bag, making sure that all connections
are tight and that there are no leaks.

3.2.2 Sample at a rate proportional to the
stack gas velocity.

3.3 Analysis.

3.3.1 Decterinine the COsz, Oz, and CO con-
centrations as snon as possible. Make as many
PASSes as are necessary to give constant read-

“ings. If more than 10 passes are necessary,
replace the absorbing solution.

3.3.2 For integrated sampling, repeat the
analysts until three consecutive runs vary
no more than 0.2 percent by volume for each
compouent being analyzed.

4. Calculuations.

4.1 Carbgn dioxtde. Average the three
consccutive runs and report result to the
nearest 0.1 percent COx,

4.2 Excess alr, Use Equation 3-1 to cal-
culate excess afr, and average the runs. Re-
port the result to the nearest 0.1 percent
excess alr,

o FA=
(¢ 02) ~
0.264 (¢ Ny — (%

0.5(% CO)
O} +0.5(% CU)
equation -1

X100

RATE METER

PULP
//,.\
«n '
QUICK DISCONNECT
St
U BAG
[E—
. ,M/ Sy
IM“ v

Integrated gas - sampling train,

where:
¢ EA=Percent excess alr,

So0O,=Percent oxygen by volume, dry
basis. .

% N,=Percent nltrogen by volumc, dry
basis.

7 CO=Percent carbon monoxide by vol-

. ume, dry basis.

0.264=Ratio of oxygen to nitrogen in alr
by volume.

4.3 Dry molecular welght. Use Equation
3-2 to calculate dry molecular welght and
average the runs. Report the result to the
nearest tenth.,

Ma=0.44(% CO,) -+0.32(%
4-0.28( % N.-}- o CO}
Equation 3-2

0,)

where:
My=Dry molccular welght, 1b./1b.-
mole,
€. CO,=Percent carbon dloxide by volume,
dry busis,
%% 0,=Pcrcent oxygen by volume, dry
basis.
c.Ny=Percent nitrogen by volume, dry
basis.

0.44 == Moleculai weight of carbon dioxlde
’ divided by 100.

0.32=DNMolecular welght of oxygen
divided by 100. '
0.28 =Molccular  welght of nitrogen

divided by 100,

5. References
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Sampling with Plastic Bags. Journal of the
American Industrial Hygiene Association.
25:291-297. May~June 1964. )

Devorkin, Howard, ¢t al, Air Pollution
Source Testing Manual, Air Pollution Con-
trol District. Los Angeles. November 1963.

METHOD 4—DETERMINATION OF MOISTURE IN
STACK GASES

Int. J. Alr &

1. Principle and applicability.

1.1 Principle. Moisture Is removed from
the gas stream, condensed, and determined
gravimetrically.

1.2 Applicability. This method is appli-
cable for the determination of moisture in
stack gas only when specified by test proce-
dures for determining compliance with New
Source Performance Standards. This methed
does not apply when liquid droplets are pres-
ent in the gas stream.?

Other methods such as Urying tubcs \\ct
bulb-dry bulb techniques, and volumetric
condensation techniques may be used sube
Ject to the approval of the Adnunistrator.

2. Apparatus.

2.1 Probe-—Stainless steel or Pyrex! glass
sufliciently heated to prevent condensation
and equipped with a filter to remove par-
ticulate matter.

2.2 Impingers—Two midget impingers,
each with 30 mil. capacity, or equivalent.

23 Ice bath container—To condense
moisture in impingers. ’

2.4 Sillca gel tube—To protect pump and
dry gas meter.

25 Ncedle valve—To regulate gas flow
rate. .
2.6 ‘Pump—Leak-free, dlaphragm type, or

equivalent, to pull gas through train,

27 Dry gas meter—To measure to within
1 percent of the total sample volume.

2.8 Rotameter—7To measure o flow range
from 0 10 0.1 ¢.f.m.

2.9 Balance—Capable of measuring to the
nearest 0.1 g.

2.10 Barometer—Sufliclent to
within 0.1 in, Hg.

2.11 Pllot tubc——Type S, or equivalent. at-
tached to probe so that the sampling flow
rate can be regulated proportional to the
stack gas velocity when velocity is varying
with time or a sample traverse is conducted,

3. Procedure. -

3.1 Place about 5 ml. distilled water in
each Impinger and welgh the impinger and
contents to the nearest 0.1 g. Asscmble the
apparatus without the probe as shown in Fig-
ure 4-1. Leak check by plugging the inlet to
the first impinger and drawing a vacuum, In-
sure that flow through the dry gas meter is
less than 1 percent of the sampling rate.

3.2 Connect the probe. and sample al a
constant rate of 0.075 c.f.m. or'at a rate pro-
portional to the stack gnas velocity not to ex-
ceed 0.075 c.f.m. Continue sampling until the
dry gas meter registers 1 cu. ft. or until visible
Hquid droplets are carrfed over from the tirst
impinger to the sccond. Record temperature,
pressure, and dry gas meter reading as re-
quired by Pigure 4-2.

3.3 After collecting the sample, welgh the
impingers and their contents again to the
nearest 0.1 g,

read to

1 Trade name,

2 I leuid droplets are present {n the gas
stream, assume the stream to be saturated,
deternune the pyerage stack gas temperature
(Mcthod 1), and use a psychrometric chart
to obtain an approximation of the moisture
perceentage.

Copyright € 1971 by The Burcau of National Affairs, Inc.
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4. Calculations. R We=Final welght of impingers and
4.1 Volume of water collected, contents, g.
Wi=Initlal weight of impingers and
v =(‘Vf )R'lﬂd contents, g.
.o PooM. R=Ideal gas constant, 21.83-in, Hg—
ft.8 cu. ft./ib, mote-* R.
(0_0474_“.)(,,‘_\\!i) T, e=Absolute temperature at standard
g conditions, 530° R
equation 4-1 P, a=Pressure =at st'mdnrd conditions,
where! 29.92 In. Hg.
Vwe=Volume of water vapor collected Mw ==Molecular weight of water, 18
{standard condltions), cu. 1t, 1b./1b, mole.
SILICA GEL TUBE

HEATED PROB

VALVE

v

\
/ DRY GAS METER

ICE BATH

Figure 4-1,. Moisture-sampling train, \
LOCATION COMMENTS
TEST
DATE
OPERATOR
BAROMETRIC PRESSURE,

GAS VOLUXE THROUGH
METER. {Vm], ROTAMETER SETTING, | METER rsr 'PERATURE,
CLOCK TIM w3 13/min °F

Figure 4-2. Ficld moisture determination.

Environment Reporter

4.2 Gas volume,

() ()
_(1 i)

where:
Vame=Dry gas volume through meter at
standard conditions, cu. ft.
Dry gas volume measured by meter,
cu. 1t.
Pm=Barometric pressure at the dry gas
meter, in. Hg.
P,a=Pressure’ at standard condltions,
29.92-in, Hg.

T, .a=Absolute temperature at standard
conditions, §30° R
Tm=Absolute temperature at

(°F.-+460), °R,

4.3 Molsture content,

Vo Vo
Bro = Ve T B =V, T (0020)

equation 4-3

~ equation 4-2

Va=

meter

where:

Bwo=Proportion by volume of water
vapor In the gas stream, dimen-
slonless.

Vwe=Volume of water vapor collected
(standard conditions), cu. ft.

Vme=Dry gas volume through meter
(standard conditions), cu. ft.

Bwm=Approximate volumetric proportion
of water vapor in the gas stream
leaving the impingers, 0.025.

6. Refercnces.

Afir  Pollution  Englneering Manual,
Danielson, J. A. (ed.). U.S. DHEW, PHS,
National Center for Air Pollution Control.

Cinclnnati, Ohio. PHS Publication No.
999-Ap-40. 1967.
Devorkin, Howard, et al. Air Pollution

Source Testing Ranual, Alr Pollution Con-
trol District. Los Angeles, Calif. November
1963,

Methods for Dectermination of Velocity,
Volume, Dust and Mist Content of Gascs.
Western Precipitation Division of Joy Manu-
facturing Co., Los Angeles, Calif. Bulletin
WP-50. 1968.

METHOD 5. —DETERMINATION OF PARTICULATE
EMISSIONS FILOM STATIONARY SOURCES

1. Principle and applicadbility.

1.1 Principte. Particulate matter is with-
drawn jsokinettcally from the source and its
weight 1s determined gravimetrically after
removal of uncombined water.

1.2 Applicability. This method is applica-
ble for the determination of particulate
emissions from stationary sources only when
specified by the test procedures for deter-
nmining compliance with New Source Per-
foarmance Standards.

2. Apparatus.

2.1 Sampling train. The design t:pccmc\-
tions of the particuinte sampling train used
by EPA (Figure 5-1) are described in APTD-

0581, Commercial models of this train are
available.
2.1.1 Nozzle—Stalnless steel (316) with

sharp, tapered leading edye.

2.1.2 Probe—Dyrex! glass with a heating
system capable of maiutaining a gas tempera-
ture of 250° ¥, at the exit end during
saompling. When temperature or length
limitatlons are encountered, 316 stainless
steel, or equivalent, may be used, as approved
by the Administrator,
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2.1.3 Pitot tube—Type S, or equivalent,
attnched to probe to monitor stack gas
veloclty.

214 TFiiter holder—Pyrex! glec~ with
heating system capabie of maintaiming any
temperature to & maximum of 225° F

2.15 Impingers—Four Impingers con-
nected In series with glass ball joint fittings.
The first, third, apd fourth impingers are of
the Greenburg-Smith design, modified by re-

HEATED AREA

PROBE

[=

!
REVERSE-TYPE
PITOT TUBE

Ty

placing the tlp with a 4-Inch ID glass tube
extending to 1i-inch rrom the bottom of the
flask. The second fmpinger Is of the Green-
burg-Smith design with the standard tip.

2.1.8 Metering system~~Vacuum gauge,
leak-free pump, thermometers capable of
measuring temperature to within 5° F., dry
gas meter with 2 percent accuracy, and re-
lated equipment, or equivalent, as required
to maintain an isokinetic sampling rate and
to determine sample volume.

THERMOMETER

-

CHECK
VALVE

FILTER HOLDER

VACUUM
LINE

.~

PITOT MANOMETER
ORIFICE

/7 IMPINGERS

O

O

DRY TEST METER

Figure 5

2.1.7 Barometer—To measure atmospheric
pressure 1o :=0.1 in. Hg.

2.3 Sample recovery.

2.2.1 Probe brush—aAt least as long a3
probe.

2.2.2 Glass wash botties—Two.

2.2.3 Glass sambple storage containers,

2.2.4 Graduated cylinder—250 mi,

2.3 Analysis. .

2.3.1 Glass weighing dishes,

2.3.2 Deslecator.

2.3.3 Analytical balance—To measure to
2:0.1 mg.

2.3.4 Beakers—250 ml.

! Trade name.

Copyright €

JCE BATH
BY-PASS VALVE

VACUUM
GAUGE
MAIN VALVE
AIR-TIGHT
pump

-1, Parliculate-sampling train,

2.3.5 Scparatory funnels—500 ml. and
1,600 mi,

23.6 Trip balance—300 g. capacity, to
measure to £0.05 g

2.3.7 Graduated cylinder—25 ml.

3. Reagents.

3.1 Sumpling

3.1.1 Filters—Glass fiber, MSA 1106 BH,
or equivalent, numbercd for identification
and preweighed.

3.1.2 Silica gel—Indicating type, 6 to 18
mesh, dried at 175° C. (350° F.) for 2 hours.

3.1.3 Water—Deionized, distilled,

3.1.4 Crushed ice. {

3.2 Sample recovery

3.2.1 Water—Delonized, distilied.

with the tip pointing

3.2.2 Acctonc—Reagent grade.

3.3 Analysis - .

3.3.1 W'\tcr-—Dclon!zcd distilled.
3.3.2 Chloroform—Reagent grade.
3.3.3 Ethyl ether—Rengent grade.
3.3.4 Desiccant—Drierite,! Indicating.

4, Procedure.

4.1 Sampling.

4.1.1 After selecting the sampling site and
the minimum number of sampling points,
determine the stack pressure, temperature,
moisture, and range of velocity head.

4.1.3 Preparation of coliection traln,
Welgh to the nearest gram approximately
200 g. of silica gel. Label a filter of proper
dianmeter, desiceate® for at icast 24 hours
and welgh to the nearest 0.5 mg. in a room
where the relative humidity Is less than
50 percent. Place 100 ml. of water in each of
the first two impingers, leave the third im-
pinger empty, and place approximately 200
g. of preweighed silica gel in the fourth im-
pinger. Save a portion of the water for use
as & blank in the sample analysis. Sct up the
train without the probe as in Figure 5-1,
Leak check the sampling train at the sams-
pling site by plugging the inlet to the filter
holder and pulling a 15-in. Hg vacuum. A
leakage rate not in excess of 0.02 c¢.f.m. at a
vacuum of 13-in. Hg is acceptable, Attach
the probe and adjust the heater to provide a
gas temperature of about 250° F. at the
probe outlet, Turn on the filter heating sys-
tem. Place crushed ice around the impingers.
Add more Ice during the run to keep the tem-
perature of the gases leaving the lnst im-
pinger at 70° F.ordcss. |

4.1.3 Particulate train operation. For each
run record the data required on the example
sheet shown in Figure 5-2. Take readings
at each sampling point at least every 5§ min-
utes and when signlficant changes in stack
conditions necessitate additional adjust-
ments in flow rate. To begin sampling. po-
sition the nozzle at the first traverze point
directly into the gas
stream. Immediately start the pump and ad-
just the flow to Isokinectic conditions. Main-
tain  isokinetic sampling throughout the
sampling period.” Nomographs are available
which aid in the rapid adjustment of the
sampling rate without other computations.
APTD-0576 details the procedure for using
these nomographs. Turn off the pump at thie
conclusion of each run and record the finai
readings. Remove the probe and nozzle from
the stack and handle in accordance with the
sample recovery process described in section
4.2,

3 Dry using Drierlte! at 70°£10° F

5 1971 by The Bureau of National Affoirs, tnec.
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= PLANT AMBIENT TEMPERATURE
LOCATION BAROMETRIC PRESSURE
OPERATOR ASSUMED MOISTURE, %
DATE . - HEATER BOX SETTING
RUN NO. PROBE LENGTH, in.
SAMPLE BOX NO. NOZZLE DIANETER, in. __
SETER BOX NO. PROBE HEATER SETTING
METER 8 H .
C FACTOR SCHEMATIC OF STACK CROSS SECTION
PRESSURE
DIFFERENTIAL
ACROSS GAS SAMPLE TEMPERATURE
; ORIFICE AT DRY GAS METER
SAMPLING | STATIC STACK VELOCITY METER GAS SAMPLE SAMPLE BOX 1APINGER
TRAVERSE POINT TIME PRESSURE | TEMPERATURE [ HEAD (& Hi, VOLUME INLET OUTLE£ TEMPERATURE. | TEMPERATURE.
NULIBER to), min. | {Pg), in. Hg. {Ts). °F {aPg), in. H0 Ve, 113 (Tm ;) 2 F [ {Tm outht * F of ap
TOTAL Avg. Avg.
AVERAGE ] Avg.

4.2 Sample recovery. Exercise care in mov-
Ing the collection train from the test site to
the sample recovery arena to minimize the loss
of collected sample or the gain of extraneous
partlculate matter. Sct aside portions of the
water and acecrone used in the sample recov-
ery ns blanks for analysis. Place the samples
in containers as follows:

Container No. 1. Remove the filter from its
holder, place in this container, and secal.

Container No. 2. Place lcosc particulate
matter and acetone washings from all sam-
ple-exposcd surfnces prior to the fiiter in this
container and seal. Use a razor blade, brush,
or rubber policeman to loosen adhering par-
ticles.

Container No. 3. Measure the volume of
water from the first three impingers and
place the water in tlhds container. Place water

Figure 5-2, Particulale field data,

rinsings of nll sample-exposed surfaces be-
tween the filter and fourth impinger in this
container prior to sealing,

Container No. 4. Transfer the silica gel
from the fourth impinger to the original
container and scal, Use a rubber policeman
as an aild in removing silica gel from the
impinger. )

Container No. 5. Thoroughly rinse all sam-
ple-exposed surfaces between the filter and
fourth {impinger with acetone, place the
washings in this container, and seal.

4.3 Analysis. Record the data required on
the example sheet shown in ‘Figure 5-3.
Handle each sample container as follows:

Container No. 1. Transfer the filter and any
loose partidulate matter from the sample
container to a tarcd glass welghing dish, des-

Environment Reporter

sicate, and dry to a constant weight. Report
results to the nearest 0.5 mg.

Coniainer No. 2. Transfer the acetone
washings to a tared beaker and cvaporate to
dryness at ambient temperature and pres-
sure, Dessicate and dry to a constant weight.
Report resuits to the nearest 0.5 mg.

Container No 3. Extract organic particulate
from the impinger solution with three 25 nil.
portions of chloroform. Complete the ex-
traction with three 25 ml. portions of ethyl
ether. Combine the cther and chloroform ex-
tracts, transfer to a tared beaker and evapo-
rate at 70° F. until no solvent remains. Des-
sicate, dry to a constant weight, and report
the results to the nearest 0.5 mg.
Evaporate the remaining
water portion at 21Z°F,
Dessicate the residue, dry
to a constant weight, ard
report the results to the
nearest 0.5 mgo

Container Noo 4o
spent silica gel and report

to the nearest gram.

Weigh the
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PLANT

DATE

RUN NO._

CONTAINER

WEIGHT OF PARTICULATE COLLECTED,

mg

NULIBER
FINAL \VEIGHT

TARE WEIGHT WEIGHT GAIN

3a*

3b'n

(5]

JOTAL

*3a - ORGANIC EXTRACT FRACTION,
*+3b - RESIDUAL WATER FRACTION,

-~
VOLUME OF LIQUID .
WATER COLLECTED
IMPINGER SILICA GEL
. VOLUME, WEIGHT,

ml 9

FINAL

INITIAL

LIQUID COLLECTED
TOTAL VOLULIE COLLECTED g" ml

® CONVERT WEIGHT OF WATER TO VOLUME 8Y DIVIDING TOTAL WEIGHT

INCREASE BY DENSITY OF WATER. {1 g/ml):

INCREASE. 9
(1 g/ml)

= VOLUME WATER, mi

Figure 5-3. Analytical data.

Container No. §. Transfer the acetone
washings to a tared heaker and evaporaie to
©odryness at embient temporature and pres-

sure. Destecate, dry Lo a consiant weight, and
_report the results Lo the nearest 0.5 mg.

5. Calibration. .

Use standard mcthods and equipment ap-
proved by the Administrator to calibrate
ihe orifice meter, pitot tube, dry gas meter,
and probe heater.

G. Calenlations,

6.1 Sample concentration method.

6.1.1  Average dry gus meter temporature,
Sce data sheet (Figure 5-2).

G.1.2 Dry gas volume, Correct the sample

volume micasured by the dry gas meter to
standard conditions (70° ., 29.92 in, Hg) by
using Equation 5-1,

ol g8

, T, ..) Ler TG

=V oo i ==
} Matt } " ( 'l‘m P-(.I

Al
L T
°R , 13.6
(17.71 i-I,ﬁ;)(\m) g

cquation 5-1

where: J
Vm, g=Volunic of gas sample through the
dry gas meter (standard condi-
tions), cu. ft.

Vum=Volume of gas sample through the
dry gas meter, (meter conditions),
cu. fe.

T, a=Absolute temperature at standard
candlttons, 530 °R.

Tm=Average dry gas meter temperature,
°R

P, . =DBarometrlic pressure &t the orifice
meter, {n. Hg.
AH=Pressurc drop across the orifice
meter, in H:O.
13.6==Specific gravity of mercury.
P, a=AbDsolute pressure at standard con-
ditlons, 29.92 in. Hg.

6.1.3 Volume of Water vapor,

v =V __’L"QO B.TL‘L’ =
etd le My,0 P /

0474 S ft_.) ;
(0.0 " ml. \",’
equation 5-2

where: .

Vw, g=Volume of water vapor in the gas
sample (standard conditions), cu.
1t.

Vi =Total volume of liquid collected in
impingers and silica gel (see Fig-
ure 5-3), ml.

pugo==Density of water, 1 g./ml.

Mu,o=Molccular weight of water, 18 1b./1b.
moie.

R=1Idcal gas constant, 21.83 in Hg-cu.
1t./1b. mole-°R.
T, o==Absolute temperature at standard
conditions, 530° R.
P, a=Absolute pressure at standard con-
ditions, 29.92 in. Hg.

6.1.4 'Total gas volume.

v 1= Vmg gt Ve,

tota .
equation 5-3

where:
Vo =Total volume of gas sample (stand-
) ard conditions), cu. {t.
Vm,g=Volume of gas through dry gas
meter (standard conditions), cu.
b4 .
Vw,gz=Volume of water vapor in the gas
sample (standard conditions), cu.
1t. .

6.1.5 Total particulate weight. Determine
the total particulate catch {rom the sum of
the weights on the analysis data sheet (Fig-

- ure 5-3).

6.1.6 Concentration,

1 ((0.0154 £ L)
cquation 5-4

where:
¢'s=Concentration of particulate matter
in stack gas (Sample Concentras
tion Method), gr./s.c.f.
Mn=Total sguount of particulate mat-
ter collected, mg.
Vo =Tolal volume of gas sample (stand-
ard conditlons), cu, ft.

6.2 Ratioof aren method.
6.2.1 Stack gas velocity. Collect the necess

_sary data as detailed in Method 2. Correct the

Copyright € 1971 by The Bureou of National Affairs, Inec.
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syack gmas veloclty to stancdard conditions
(29.92 in. Eg, 530° R.) a5 follows:

. T.a
Vo=V () (55) =
Vo ol P,
(1"din. H—b;)( '1‘,_) equation 5-5
where:

Vi, s =8Stack gas veiocity at standard con-
ditions, ft./sec.

. ar.=min.
HTKI10-4

V.=Stack gas velocity caiculated by
Mecthod 2, EBguatlon 2-2, ft./sec.
P,==Absolute stack gas pressure, in. Hg.
P, g=Abhscluic pressure ot standard con-
tlons, 20.92 in. Xy
T,.e=Abuolute temperzture at standard
conditions, 530° R.
Ts=Absolule ..mch gas
(average),

temperature

6.2.2 Concentration,

where:
cs=Concentration of particulate matter
in the stack guas (Ratio of Area

Acethod), gr./s.c.t,
M. =Particulate mass flow rate through

the st (standard conditions),
massstime.

Q.=Voiumetric flow rate of gas stream
through the stack (standard con-

dmox..-.) , volume/time.

T,[Ecﬂw“

:1‘ (Pbar+

all
13.6

mg.=sce. ) (9\ o’ i, cquation 3-6

Mn=Total amount of particulate matter
collected by train, mg.

§=Total sampling time, min.
As=Cross-sectional area of stack, sq. ft.
An=Cross-sectlonal area of nozzle, sq. ft.

Vi, =Stack gus velocity dat standard con-
ditlons, ft./sec.

° 6.3 Isokinetic variation.

Ay
_Ca _ L - Ha0)
I"c.' X100= oV, P A,

(1 667 2 min. )[(o 00267

ml-°R

in. Yg-cu. ft.

):lx 100=
- A\,
)Vlc"}"rr (anr+lAq (’)] T

6V, P.A,

where:
I=Percent of isokinetlc sampling.

Cs, =Conceniration of particulate matter
in the stack gas (Ratio of Area
Method).gr./s.c.t.

C ! =Ccencentraiion of pariiculate matter

i in the siack gas. (Sample Concen-
tration Method), gr./s.c.f.

Vi, =Total volume of liquid collected in
impingers and silica gel (sce Fig-
ure 5-3), ml.

ot n=Densitv of water, 1 g./mil.

R=1Ideal gas consiant, 21.83 in. Hg-cu.
{t.7ib. mole-' R.

Mun=D>Molccular weight of water, 18 1b./1b.
moie.

Vm=Volume of gas sample through the
dry gas meter (meter conditions),
cu. ft.

Tm=Absolutle average drv gas meter tem-

perature (see IMigure 5-2), °R
lm,...!i’.aro'n-""1cr pressure at sampling
st n Hyg.

P

AH=Averuyge pre ~_sx ire drep across the ori-
fice (see Figure 5-2).in H.O.
=Absolute average stack gas tempera-
ture (sce Figure §-2), "R

equation 5-7

A="Total sampling time, min,
V.=Stack gas <velocity calculated by
_ Method 2, Equation 2-2, ft./sec.
P,=Absolute siack gas pressure, in, Hg.
An=Cross-sectional area of nozzle, sq. {t.

6.4 Accepiable resuits. The following
range sets the limit on acceptable Isokinetic
sampling results: :

If 82 percent <I<{120 percent, the results are
accepiablie; otherwise, reject the results
and repeat the test.

6.5 Average particulate concentration. If
the crileria for accepiability are met, calcu-
late the average concentration of particulate
in thie stack from the foilowing equation:

c,+e,’ Equation 5-8
C, =

2
where:

ca=Average particulate concentration in
the stack gas, gr./s.c.f.

cs=Concentration of particulate matter
in- the stack gas (Ratio of Area
Method), gr./s.c.t.

c¢’s=Concentration of particulate matter
in the stack gas (Sample Concentra-
tion Method), gr./s.c.{.
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METHOD 6—DETERMINATION OF SULFUR DIOXIDE
EMISSIONS FROM STATIONARY SOURCES

1. Principle and applicability.

1.1 Principle. A gas sample {s extracted
{from the sampling point in the stack, and
the acid mist including sulfur trioxide is
scparated from the sulfur dtoxide. The sulfur
dioxide {raction is measured by the bariums-
thorin titration method.

1.2 Applicability. ‘This method is appllca-

PROBE (END PACKED
WITH QUARTZ OR ~ STACK WALL
PYREX ViOOL)

ok

-

TYPE S PITOT TUBE

ble for the determination of sulfur dloxide
emissions from siationary sources only when
speciiied by the test procedures for deter-
mining compliance with New Source Perform-
ancoe Standards,

.2, Apprretus. :

2.1 sSampling. See Pigure 6-1

2.1.1 Probe—Pyrex? gluss, approximately
5-6 mun. 1D, with a healing sysiem o prevent
coendensition and a tilter tn remove pariicu-
late matier tncluding sulfuric actd mist,

2.1.2 hiidget bubbler—One, with glass
wool packed In'top to prevent sul{uric actd
mist corryover.

213 Glass wool.

2.1.4  Mldpey hinpingers—Three,

2.1.5 Drying tube—Pucked with 6 to 18
mesh indicaving-typs sllica gel or equiva-
lent, to dry the simple.

2.1.6 Pump-—TLeak-free, vacur n type.

2.1.7 Rate meter—Rotameter, or equiva-
Ient, to measure o 0-10 s.c.f.h, flow range.

2.1.8 Dry gas meter—Sufliciently accurate
to meansure the sample volume within 1
pereent,

2.1.9 Pitot tube—Type S, or equivalent,
necessary only if a sample traverse s re-
quired or If stack gas velocity varles with
time.

22 Sample recovery.

2.2.1 Glass wash bottles—Two.

222 Polyethylene storage
store impinger samples,

2.3 Analysls,

botties—To

1 Trade name.

SILICA GEL DRYING TUBE

MIDGET BUBBLER I\.‘IDGcT ILIPINGERS

DRY GAS METER

ROTARMETER .

Figure 6-1. SOp sampling train.

o6v
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RESULTS OF LABORATORY ANALYSES FOR BERYLLIUM

Sample No. Code

1g Be *Total ug Be

75 Be-SK-HI-1-MP-P 77.60
73 Be-SK-HI-1-MP-F 24.18 *
76 Be-SK-HI-1-MP-1 1.45 108.50
74 Be-SK-HI-1-MP-WB 5.27 sk
80 Be-SK~-VI-1-MP-P 23.1
78 BE‘SK"VI"]'MP"F . 36.27 * 62 70
81 Be-SK-VI-1-MP-I 3.25 :
79 Be-SK-VI-1-MP-WB 0.00
85 Be-SK-0-1-MP-P 1.45
83 Be-SK-0-1-MP-F 0.35:}> N 3.83
86 Be-SK-0-1-MP-1 1.72 )
84 Be-SK-0-1-MP-WB 0.27
90 Be-SK-HI-2-MP-P 6.33
88 Be~SK-HI-2-MP-F 0.72 * ‘ 7.49
9] Be-SK-HI-2-MP-1 0.59 , :
89 Be-SK-HI-2-MP-WB 0.35 ok
95 Be-SK-VI-2-MP-P 10.52
93 Be-SK-VI-2-MP-F 37.30:}_ * 48.29
96 Be-SK-VI~-2-MP-I 0.47 e
94 Be-SK-VI-2-MP-WB 0.00
100 Be-SK~-0-2-MP-P 0.77
98 Be-SK-0-2-MP-F 0.43 * 2.79
101 Be-SK-0-2-MP~1 1.59 '
99 Be-SK-0-2-MP-WB 0.00
103 Be-SK-HiVol-1-W . 22.67 } % 2538
104 Be-SK-HiVol-Acetone 2.71 ' :
105 Be-SK-HiVol-2-W 26.86
106 Be-SK-HiVol-3-W 2.41
107 Be-SK-HiVol- * 31.81

2 & 3 Acetone 2.54
108 Be-SK-Sample 1-

Baghouse Catch 93.73 4
109 Be-SK-MP-Blank 0.00 9
110 Be-SK-W-Blank 0.00

* Total pug Be per run

** Denotes that the two particulate runs were accomplished at the same time, in
the same stack with a separate probe (two probes total) for each run.

*** Denotes that the vertical traverse was performed during the first half of the
test and that the horizontal traverse was performed during the second half of

the test. -28-
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SOURCE SAMPLING FIELD DATA SHERT

Plant_ . SootHEASTERN Kg,zﬁgzlm/_g 62&: S

- Mat'l Processing Rate_ :
Sampling Location - " fw2eT “(veRire AL)  iSketch Of Stacks Final Gas Meter Reading 99 2-0/) 13
Date 8.’ &5 71 y Itun NO'.._L. Initial Gas Meter Reading 7\3/' &76’ ft3
Timo Start__ & 2145 , Time End__/2:677 Total Condensate In Impingers__ ——b 2 ml
Sapling Tino/Point_26mu [ frenl = S/ EYty 114 s Moisture In Silica Gel_g¢ 74 g
08 /30°F, W8 — °F, DP_=_F, VF 8 DP__— "ig ™ - | silica Gel Container No./f28B,Filter Noe__ ——
I-Ioisture)zsa))E,FDAQ.ﬂ_,Gas Density Factor_ - Orsats COp | ‘
Barometric Press. 'Hg, Stack Press.<30 "Hg HOUZONTAL STACK 0,
Weathor & U | O co
Temp., :Zo °F, W/D — . W/s - . N,
Sample Box HNo. ﬁ » Meter Box Noe. #5 /q/ ﬁb }'(axf:" Excess
Meter &lg /s 72 . Pitot Corre Factor__ (01 85 Yorbsced S . Air :
Nozzle Dia. Zﬁ' ins, Probe Length__ & ft Test Conducted Byt _KQ%@QL____
Probe Heater Setting
Stack Dimensionst 1Inside Diameter 36 in
Inside Area 7. 067 £t Remarkst ¥/
Height t — W HadTan T 4 a
Fo>Qusumad, rImptilane
Port And Distanze | Clock | Gas Meter | Stack Meter Stack Gas Gas Sample |[Sample | Last Vacuum On
iraverse || From End | Time Reading Velocity Orifice Temperature | Temps @ Dry |Box Impinger | Sample Train
Foinbl Noe{ Of Port |- (rt3) Head Press.Diff. CF) Gas Meter |Temp. Temps (" Hg)
(in) ("Hx0) | ("H20) CF) (F) (F)
' Calce [Actual In Out |
Ve
S S o7:u41 /32349 050 hto 1len)| [0 | 42| 23
Ak _[2, | 3535 p7:55] 5259 | 6.50 1 jéo | 160l 130 42162 237
— ‘05 74¢.3 | 0.50] [to | /el {320 70165 i
‘ o8 )| JS50.0|l OH5) - [4F | [.HE| |50 70 | ¢7 5y
[L 1 334¢ logay| 9409l o 45| 142 |/ 4§l _[50 7o\ 67 3
— 6857 770.1 6. 57| /.55 |/.55] /50 701677 37




£ e

Port And | Distance | Clock | Gas Meter | Stack . Heter Stack Gas

as f Gas Sample | Sample [Last Vacuum COn
Traverse From Erd | Time Reading Velocity Orifice Tempar_at”ui'-@j Tempe @ Dry | Box Impinger | Sample Train
Point No.| Of Port (££3) Head : Press.Diff. ~ F) Gas Motor Temps }Tempe (" Hg)
. (in) ("H,0) ("H50). - (CF) (F) | ()
: ‘ Calc, [Actual |- In Out

FFIPYET T s O =7y v = -

1
]
|
|
1

/o | 3.4 \eB3o P90.9 | 0. 97| [ 55 |55 | [S50 |75 | Jo 3.2
R N = P R T A I VAN A A N R AR 3. 2=
1 1 29.8 \eTb| Ral2 | O.50 | /6D | /GO 2o | 72 |23 3.5
e | a92b| _Z42.] | 8.00 | [AS |/ 8S| /29 | 91724 3.6
e Bt 170 lada Z2Y.0 | 0,65 | 2oe |R-09| (04, | go-| 74 3-8
G G AEIN 6988 — | 0.65 |.a.60 |26 /0% 1793 | 78 A
q_|_23.2 (o0 8989 | 0-96 | 2.95 | 2451 9 | 9+ 1 29 (500

| Jo2l| 993.5 | a.90 | _a.95)| 2.95 o g7 2/ S o
e b | _J2.8 |fe3H| 575, 1 | 095 | 2.¥2 .4l 95 | 93122 4.5
S B 1 20:Y_KE D 7| .25 |_ 2| 242 9?5 |89 153 «£3
—Z 800 |Jiieo| _BI9R-3 | ©.85| L5 [05 9% | 37 1. 89 3.5
o AN3] T | DS | fbel| [l 9419/ 1 8 3 ¥
8230 |11°20 920.0| el | f3s| Fzo| 93 | 94w 7| 3-8
10239 929.1 | .40\ L3e| f3al 93 | 96189 _ 3.0

3 .25 1118y 939. 2| o . 45| L¢3 | 47 43 971 90 32
eS| 999 . | O.45| ¢8| L &S 93 | 18| 9| — | G2 Fo 2

2 | 2.4 il 9459. 2| @ tol| [ 55| .25 93 /00 | G2 %_é__
23] 9745 | ©.76 | 2.25| 225 93 _\Jod | 93 x)

T To75 jjarH| G8n.2] oS Lhdg | M4E| - 95 | Jo3| 9% - 3.6
(22871 F9200]| 0.48| [36 | /.3 ¢3 /63|95 —|_90 2-5
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SOURCE _SAMPLING FIELD DATA SHEET  Factor
Plant Sooﬂeasﬁm Kosan , Inc. %af&c") Mat'l Processing Rate___
Sampling Location __/_&th (é@ngafi -2 _ Sketch Of Stacks - Final Gas Meter Reading ééﬁ ;52& £t
Dats__ J=25-7/ , tun Moo £ . Initial Gas Meter ReadingZP. 24 £t3
Time Start_ 7 &2 A Yq Time Erd____ L _ Total Condensate In Impingers__ = /& ml
Sampling Tlme/P"lntMg—’lim—/J - ) Moisture In Silica Gel \?9. 7 gm
pB___°F, WB___°F, DP__ °F, VF3DP______ "Hg | Silica Gel Container MNo./23,Filter No.
Hoistﬁre_.Z_Q_%DA_____,Gas Density Factor . _ . Orsats COp
Baromatric Press .m'-'ﬂg, Stack Press.4.3& "Hg ) . 0,
Weather E ' - - CO
Temp.__ °F, W/D L W/S | S N,
Sample Box No. , lieter Box No. ' L Excess
Heter Allg zréﬁ Pitot Corr. Factor ' - Air -
"Nozzloe Dia. é in., Probe Length, 4 ft ' | Test Conducted Byt Rac,t Block ,
Frobe Heater Setting | C
Stack Dimensions: Inside Diameter 3 @ in

Inside Area 7 69 ' ft2
Helght ft

2\’ ﬂssomm‘ 1")0‘5*""'

Port And Distance | Clock | Gas Meter | Stack Meter Stack Gas Gas Sample |Sample Lést Vacuum On
Traverse From End | Time Reading Velocity Orifice Temperature | Tempe @ Dry |Box Impinger | Sample Train
Point No.| Of Port (££3) Head . PressDiff, CF) Gas Meter |Tewmp. Temp. (*Hg)
4 (in) ("Hy0) | ("H,0) : CF) (F) (F) '
‘ Calce [Actual In Out
A il
= — 10750 | 39.365 | ~ A
L2 _lo$o | - ollo la_ | /2| Jso  |¢7 T35 = 1 31 s
T e I S res EOAIw B 2y ) IOURIE NN WA O o 2 el B R B P
[Z o) 5. oo 1 fa2 |tz | [f5O 74 18Y [ — 56 5.0
77 ‘ 0829 | L. 045 /3 /3 /50 80 (92 1 = g 7.5
AN 0842 ﬁ;ﬁi__ﬁ_&z{ (3| /3 | /556 gz |1~ 2155
a 108551 3b. 3 092 2./ 2./ | /&0 03 32. 1 — | 95 &0
\/2 .. 0902 (99./ 6720 ho RO | /a0 2o Y47 | =~ 72 /62
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Port And Distance | Clock | Gas HMeter | Stack Meter Stack Gas "Gas Sample | Sample [Last Vacuum Cn
Traverse From . End | Time Reading Velocity Orifice Tempsrature | Tempe @ Dry | Box Impinger | Sample Train
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