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INTRODUCTION

Emission tests were perfdrmed on three sources located at
the American Beryllium Company in Sarasota, Florida, on August 4,

5 and 6, 1971.

The purpose of these tests wa§ to determine beryllium emis-
sions from a baghouse controlled beryllium machine shop.

American Beryllium is a beryllium metal machining plant
which utilizes bag collectors for controlling beryllium dust emissions.
For all three sources only the baghouse outlets were tested. No
collection efficiencies were determined. Two separate sampling
trains, operated simultaneously, were used in tésting each source.

Duplicate tests runs were conducted for all three sources.



5 SUMMARY OF TEST RESULTS

Summarized test conditions and beryllium emission rates for
all three sources tested are included in Tables 1 through 3. Com-
plete stack parameter and:beryllium emission test results are in-
cluded in the Appendix. The tests indicate that American Beryllium

Company emits 11.67 grams of beryllium per 8-hour day.

The following code was used to characterize sample data:

A - American Beryllium Company, Sarasota, Florida
N - North Stack
MN - Middle North Stack

S - South Stack
1 - Run #1
2 - Run #2
G - Gelman type A filter
MP - Millipore AA filter
GB - Gelman type A filter (when used as a backup)

Be - Beryllium sample

IGB - Impinger and back half acetone and water and rinses, and
backup filter combined.
1 - Impinger and back half acetone and water rinses combined
P - Probe particulate and probe acetone wash combined
F -

Filter
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TABLE 1

SUMMARY OF BERYLLIUM EMISSION DATA

AMERICAN BERYLLTUM COMPANY .

Sarasota, Florida
MIDDLE NORTH STACK

Run Number MN-T1-MP | MN-2-MP | MN-1-G| MN-2-G
Date 8/4/71| 8/4/71)| 8/4/71 1 8/4/71
Stack Flow Rate @ Stack 4985 4922 4668 4617
Conditions, CFM
Stack Gas Moisture, % Volume 0.7 0.1 0.02 0.01
Stack Gas Temperature, Of 140 140 140 140
Test Time, Minutes 120 120 120 120
Beryllium Emissions, Total Catch
ug/m3 @ Stack Conditions 107.05| 187.87 | 180.61 | 224.71
grams/8-hour day 7.20 12.48111.40 | 14.02




TABLE 2

SUMMARY OF BERYLLIUM EMISSION DATA

AMERICAN BERYLLIUM COMPANY

SARASOTA, FLORIDA
NORTH STACK

Run Number

N-1-MP N-2-MP { N-1-G | N-2-G

Date 8/5/71 8/5/71 | 8/5/71 {8/5/71
Stack Flow Rate @ Stack 1957 1898 1983 1810

Conditions, CFM ,
Stack Gas Moisture, % Vo1ume 0.2 0.2 0.1 0.5
Stack Gas Temperature, °F 146.5 150 146.5 |150
Test Time, Minutes 120 72 120 72
Beryllium Emissions, Total Catch C ;

ug/m3 @ Stack Conditions 25.79 6.67 6.89 |10.10

grams/8-hour day 0.46 0.12 0.18 0.24




" TABLE 3
SUMMARY OF BERYLLIUM EMISSION DATA
AMERICAN BERYLLIUM COMPANY

SARASOTA, FLORIDA
SOUTH STACK

Run Number S-1-MP S-2-MP S-1-G S-2-G
Date o 8/6/71 8/6/71 8/6/71 8/6/71
Stack Flow Rate @ Stack 1108 1074 1049 1074
Conditions, CFM
Stack Gas Moisture, % Volume 0.4 0.4 0.2 0.1
Stack Gas Temperature, F 139 142.5 138 140
Test Time, Minutes 96 96 96 96
Beryllium Emissions, Total Catch e : _ .
pg/m3 @ Stack Conditions %t%; 6263 -%?2%2 B§228

grams/8-hour day




PROCESS DESCRIPTION AND OPERATION

The American Beryllium Company is a machining facility engaged
in the production of high tolerance components manufactured from be-
ry1lium and other specialty metals. Their products include componénts
for inertial guidance, optical mirrors, space structural assemblies,
nuclear devices, digital encoders, x-ray telescopes, space instruments,
and memory devices. The operationswperformed are turning, milling,
grinding, lapping, honing, electrical discharge machining, drilling,
and deburring. All of the operations with the exception of grinding
are performed dry. In addition, small scale plating and thermal cy-
cling operations are carried out in a separate building not connected
to the main structure.

The vacuum collection line for dry machining operations con-
sists of one or more high velocity exhaust pickups positioned at the
tool point which are féd to central baghouses. Prior to entry to.
the baghouse the exhaust gases are passed through a chip removal device
located approximéte]y ten feet down the line from the pickup point. All
of the exhaust gases exit through ducts onto the roof of the building
approximately two feet above the roof line. The three exit ducts sam-
pled were designated North, Middle North, and South.

There are seven Spencer Turbine Co. baghouses servicing the var-
ious beryllium machining devices., The exhaust from four baghouses exits

from the middle north duct at 140°F and_4800 cfm. Two exhaust from the



north duct at 150°F and 1600 cfm and'one from the south duct at 140°F
and 1070 cfm. In order to determine the amount of beryllium being
collected during the day of the emission test, the baghouses were
emptied and shaken down prior to the shift beginning the day of the
test. At the end of the shifts fbr that specific day, the baghouses
were emptied in the same way and the collected dust weighed. This
procedure was also performed on the day preceeding the emission test to
verify the weight range. A Tist of the baghouses and pertinent infor-
mation is included in Table 4.- The four baghouses with the common exhaust
point were treated as one for the weight check. It should be noted
that it is American Beryllium Company's common practice to empty bag-
houses as often as once a day depending on the dust collected. The
baghouse sight glasses are checked every day during lunch break and
emptied if more than half full.

Each baghouse is serviced by a turbine ranging from twenty to
fifty horsepower. The baghouses and turbines are housed in three sep-
“arate rooms located within the main structure. American Beryllium
Company peréonne] were- unable to supply any information on bag material
or permeability. However, two different types of bags were in use. A
sample of the twa bag types from the north and south baghouses was ob-
tained by EPA personnel. | |

Examination of the middle-north baghouses resﬁ]ted in the dis-
covery of considerable deposits of beryllium dust located on top of
the shaker plate in baghouse number three. The deposited dust was over
one-half inch thick in some areas. A further check was conducted in

order to determine if any beryllium dust was located in the duct work



TABLE 4

BAGHOUSE OPERATIONS AT THE AMERICAN BERYLLIUM COMPANY

Day of
Emission
Exhaust Test
Flow First Wt. Second Wt.
Turbine Rate Temp. No. Dimensions Check Check
Baghouse H.P. Exhaust Duct ACFM OF Bags Dia.(in.) x Length (in.) 1bs. Be 1bs. Be
1 25 45 4 x 48
2 20 45 4 x 48 .
Middle North 4900 140 9.9 10.0
3 50 61 6 x 48
4 50 61 6 x 48
5 50 South Duct 1000 150 61 6 x 48 6.4 8.0
6 50 ° 61 6 x 48 |
North Duct 2000 140 7.8 2.2
7 50 : ' 61 6 x 48



leading to the exhaust point. Holes were cut in the probable hang-
up areas. No accumulation was present in any area checked, although there
was a film of beryllium dustAthroughout the observed areas.

The roof area surrounding the middle-north exhaust duct (up
to seventy-five feet from the duct,) also had considerable deposits of
beryllium dust present. A sample was taken by EPA personnel for
chemical analysis, and it was determined that the sample was 89.9% Be.
No other exhaust pofnts appeared to have any deposits of beryllium
dust in their’vjcinity. |

Upon discussion with company personnel, it was determined that
the subject beryllium deposits occurred during a bag break. Approx-
imately three months prior to the source test, one or more torn bags
were discovered in baghouse number three. The total time thiﬁlcon-
dition existed is in question. Company estimates ranged from one to
thirty days. Upon discovery of the condition, the baghouse was cleaned
and new bags were installed. Apparently the dust deposits located on
the shaker plate were overlooked. Tﬁerefore, emission data obtained
Afrom the middle-north exhaust duct may not be representative of normal

plant operation.



LOCATION OF SAMPLING POINTS

Stack extensions were connected to the existing effluent
stacks from the baghouses so that the sampling Tocations Wou]d be
approximately eight stack diameters downstream from any disturbance.

Circular metal stack extensions were used on all sources tested
at American Beryllium Company. In all cases, the sampling location
was eight stack diameters downstream and two stack diameters upstream
from ahy dﬁsturbance. Figure 1 is a typical diagram of the stack'
extension used. Figure 2 shows the selected sampling points for all

sampling performed.
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LOCATION OF SAMPLING POINTS
AT AMERICAN BERYLLIUM COMPANY

\

\

lseD % 8D =

FIGURE NO. 1
Port #1 " SAMPLE POINT DISTANCE FROM INSIDE STACK WALL
Point No. 12" I.D. 18" I1.D.
l 1/2” 3/’n
2 1 3/4" 2 5/8"
3 3 1/2" 5 3/8"
4 8 1/2" 12 5/8"
Port # 2 5 10 1/4" 15 3/8"
6 11 1/2" 17 1/4"
50
& e
FIGURE NO. 2
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SAMPLING AND ANALYTICAL PROCEDURES

A1l sources were tested in such é 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.

‘Spécific testing procedures and modifications of the
prescribed EPA method are also included in the appendix.

A1l samples collected were sent to EPA personnel in
“North Carolina for Beryllium analysis. Laboratory results are

presented in the appendix following.

..,'_1..
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CODE TO SAMPLE DESIGNATIONS

American Beryllium Company, Sarasota, Florida

A -
N - North Stack
MY - Middle North Stack

S - South Stack

1 - Run #1

2 - Run #2

G - Gelman Type A filter
MP - Millipore AA filter
GB - Gelman type A 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 acetone and water rinses ;ombined
P - Probe particulate and probe acetone wash combined
F - Filter
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SOURCE TEST DATA

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

Name of Firm American Beryllium Company

Location of Plant  Sarasota, Florida

Type of Plant Beryllium Machining

Control Equipment Bag House

Sampling Point Location Middle North Stack

Pollutants Sampled Beryllium Dust

Run No. | WNATMP | MN-1-G | MN-2-Mp | iv-2-
Date | 8/4/71 8/4/71 8/4/71 8/4/71
‘Time Began ' 0815 0810 1220 1118
Time End o 1025 1020 ]43Q 1328
Barometric Pressure, "Hg. Absolute 30.00 30.05 30.00 30.05
Meter Orifice Pressure Drop, "H,0 1.950 2.07 1.937 2.07
Volume of Dry Gas Meter @ Meter Cond., ft3 101.904 101.592 101.627 105.86
Ave. Meter Temp., °F 81.8 84.0 89.0 90.7
Volume of Gas Sampled @ Stack Cond., ft3 113.14 111.70 110.67 115.05
Vo]g?$12§ EEQ’CS}%ected in Impingers & 156 0.5 25 1.8
Volume of Hater Vapor Collected & Stack |
Cond., ft3 0.83 - 0.03 0.13 0.10
Stack Gas Moisture, % Volume 0.74 0.02 0.12 0.08
Mole Fraction of Dry Stack Gas 0.9926 .9998 0.9988 .9992




Run No. Same as Prgavious Page

Molecular Weight of Stack Gas, @ Stack Cond. 28.89 28.97 28.97 28.95
Molecular Weight of Stack Gas, Dry 28.97 28.97 28.97 28.97
Stack Gas Sp. Gravity, Ref. to Air 1.00 | 1.00 1.00 1.00
Ave. Sq. Root of Velocity Head, "H,0 0.779 0.729 0.769 0.722
Ave. Stack Gas Temp., °F 140.0 140.0 1400 140.0
Pitot Corr. Factor 0.85 0.85 0.85 0.85
Stack Pressure, "Hg Absolute .30.0 30.0 30.0 30.0
Stack Gas Velocity @ Stack Cond., fpm 2823 2644 2787 2615
Stack Area, ft? 1.77 1.77 1.77 1.77
Stack Gas Flow Rate @ Stack Cond., cfm 4866 4552 4741 4448
.Net Time of Test, min. 120.0 120.0 120.0 120.0
Sampling Nozzle Diameter, in. 0.250 0.250 0.250 0.250
Percent Isokinetic 98.3 103.7 97.4 107.9
Beryllium Catch, Probe, ug 172.25 457.2 321.7 528.3
Beryllium Catch, Filter, ug 82.8 0.65 15.25 26.25
Beryllium Catch, Total, ug 343.00 571.35 588.85 732.15
Beryllium Concentration, Probe, Stack 53.69 144.52 99.77 162.14

Cond., ng/m3

Ber%;;;?T Sé?;sntration, Filter, Stack 25 84 0.21 187 8.06
e Concentration, Total, Stack 107.05 | 180.61 187.87 224.71
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SOURCE TEST DATA

E.P.A. Test No. . ' No. of Runs 2
Name of Firm American Beryllium Company
Location of Plant sarasota, Florida
Type of Plant Bery]]jum Machining
Contro) Equipment Baghouse
Sampling Point Location North Stack
Pollutants Sampled Beryllium Dust
Run No. N-1-MP N-1-G p-2- 1P N-2-G
Date 8/5/71 8/5/71 8/5/71 8/5/71
Time Began 0815 0819 1312 1123
Time End 1025 1020 1434 1245
Barometric Pressure, "Hg. Absolute 30.00 30.05 30.00 30.05
Meter Orifice Pressure Drop, "H20 1.47 1.605 1.402 1.354
Volume of Dry Gas Meter @ Meter Cond., ft3 90.023 95.080 53.590 51.968
Ave. Meter Temp., °F 80.8 81.5 90.5 91.0
Volume of Gas Sampled @ Stack Cond., ft3 100.76 106.38 . | 59.27 55. 42
Vo]g?iigg gg?,C;}%ected in Impingers & 3.0 5 5 1.7 4.8
Volume of Water Vapor Collected & Stack

. Cond., ft3 | 0.16 0.14 0.09 0.26
Stack Gas Moisture, % Volume 0.16 0.13 0.16 0.47
Mole Fraction of Dry Stack Gas 0.9984 0.9987 0.9984 0.9953
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Run No.

Molecular Weight of Stack Gas, @ Stack Cond.

28.95 28.96 28.95 28.92
Molecular Weight of Stack Gas, Dry 28.97 28.97 28.97 28.97 .
Stack Gas Sp. Gravity, Ref. to Air 1.00 1.00 1.00 1.00
Ave. Sq. Root of Velocity Head, “H20 0.685 0.694 0.662 0.630
Ave. Stack Gas Temp., °F 146.5 146.5 150.0 - 152.0
Pitot Corr. Factor 0.85 0.85 0.85 | 0.85
Stack Pressure, "Hg Absolute 30.00 30.00 30.00 30.00
Stack Gas Velocity @ Stack Cond., fpm 2494 2526 2418 2306
Stack Area, ft2 B 0.78 0.78 0.78 0.78
Stack Gas Flow Rate @ Stack Cond., cfm 1916 1945 1826 1671
Net Time of Test, min. 120 120 72 72
Sampling Nozzle Diameter, in. 0.250 0.250 0.250 0.250
Percent Isokinetic 99.1 103.3 100.2 98.3
Beryllium Catch, Probe, ug 32.10 1.25 1.65 1.70
Beryllium Catch, Filter, ug 1.40 1.00 0.00 o.oo'
Beryllium Catch, Total, ug 73.60 20.75 11.20 15.85
Ber%;l;?T Sg?ﬁgntratio§, Probe, Stack 11.25 0.42 0.98 1.08
Beryllium Concgntration, Filter, Stack
Cond., ng/m 0.49 0.33 0.00 0.00
Beryllium Concentration, Total, Stack
" Cond. , ng/m3 ~ 25.79 6.89 6.67 10.10
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- SOURCE TEST DATA

E.P.A. Test No. No. of Runs 2
Name of Firm American Beryllium Company
Location of Plant Sarasota, Florida
Type of Plant Beryllium Machining
Control Equipment Baghouse
Sampling Point Location South Stack
Pollutants Sampled- BerylTium Dust
Run No. S-1-MP S-1-G S-2-MpP S-2-G
Date 8/6/71 8/6/71 8/6/71 8/6/71
Time Began 0730 - 0725 1005 1014
Time End 0916 0911 1151 1200
Barometric Pressure, "Hg. Absolute 30.00 30.05. 30.00 30.05
Meter Orifjce Pressure Drop, ”H20 0.400 0.410 2.402 2.380
Volume of Dry Gas Meter @ Meter Cond., ft3 37.755 37.153 | 93.340 89.031
Ave. Meter Temp., %F 76.3 73.9 91.0 89.0
Volume of Gas Sampled @ Stack Cond., ft3 42.28 41.73 101.89 97.00
Volume of Hy0 Collected in Impingers &

Silica Gel, ml2 2.8 1.6 8.0 2.0
Volume of Water Vapor Collected & Stack

"Cond., ft3 0.15 - 0.09 0.43 0.11
Stack Gas Moisture, % Volume 0.35 0.20 0.42 0.11
Mole Fraction of Dry Stack Gas 0;9965 0.9980 0.9958 0.9989
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Run No. _ (samg
Molecular Weight of Stack Gas, @ Stack Cond. 28.93 28.95 28.92 28.96
Molecular Weight of Stack Gas, Dry 28.97 28.97 28.97 28.97
Stack Gas Sp. Gravity, Ref. to Air 1.00 1.00 '1.00 1.00
Ave. Sq. Root of Velocity Head, "H,0 0.390 0.372 0.377 0.380
Ave. Stack Gas Temp., °F 139.0 - 138.0 142.5 " 140.0°
Pitot Corr. Factor 0.85 0.85 0.85 0.85
Stack Pressure, "Hg Absolute 1 30.0 30.0 30.0 30.0
Stack Gas Velocity @ Stack QPnd., fpm 1412 1345 1369 1377
Stack Area, ft? 0.78 0.78 0.78 0.78
Stack Gas Flow Rate @ Stack Cond., cfm 1097 1053 1030 1044
Net Time of Test, min. 96 96 96 96
Sampling Nozzle Diameter, in. 0.250 0.250 0.375 0.375
‘Percent Isokinetic 91.8 95.1 101.4 96.0
Beryllium Catch,_Probe, ug 2.35 12.5 1.65 39.2
Beryllium Catch, Filter, ug 0.35 1.25 0.35 2.60
Beryllium Catch, Total, ug 5.35 21.30 5.00 45.00
Beryllium Concentration, Probe, Stack ‘ '

Cond. , ug/m3 1.96 10.58 0.57 14,27
Beryllium Cbncgntration, Filter, Stack

Cond., pg/m 0.29 1.06 0.12 0.95
Beryllium Concentration, Total, Stack . .

Cond., ng/m3 4.47 18.02 1.73 16.38

-20-



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 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
thermometers and mercury bulb thermometers.

Velocity head measufements were determined across the stack
diameter by using a calibrated S-type pitot tube with an inclined mano-
meter.

The approximate mdisture content of the stack gas was determined
by the wet-bulb and dry-bulb thermometer technique.

The samp]ing traverse points were selected so that a representa-
tive sample could be extracted from the gas stream. The traverse points
for circular stacks were located according to Method 1.

The basis modification of the EPA particulate sampling train for
beryllium sampling was the selection of filter media. Tests were
performed with the Gelman Type A glass fiber filter and also with a type
AA Millipore filter. A schematic.diagram of the sampling train used
is shown in Figure A-1.

The gases sampled were collected through the following train:

a stainless steel nozzle; a glass probe; a filter; two impingers with

100 ml of distilled water; one dry impinger; one impinger with 180

-21-
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Nozzle (stainless steel)

Probe (Pyrex glass tublng inside stainless steel shaft)
Filter

Ice bath

Impinger with 100 ml dlStllled water
(modified tip)

Impinger with 100 ml dlstllled water

Impinger, dry (modified tip) .16

Impinger with silica gel
(modified tip)

Thermometer

Flexible sample line

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




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 sampie line; an air-tight pump; a dry test
meter; and finally, a calibrated grifice.

At the American Beryllium Company, two sampling trains were
used simultaneously. One train contained only a glass fiber filter
and the other contained a millipore filter backed up by a Gelman
Type A glass fibér filter. |

Each test run consisted of sampling for a specified time at
each traverse point through either a vertical or a horizontal sampling
position for the first half of the test run, and then switching to the
other sampling position for the second half of the run. Duplicate
samples were taken from all sources. In all cases, the train.using
a millipore filter was placed in the vertical position (port opening
located at top of horizontal duct), starting with the sampling point
nearest the bottom of the duct. The sampling train containing the
'glass fiber filter always started in'the horizontal position at the
traverse point nearest the port opening. After gases were withdrawn
at the se]ected six points, the probes (still attached to their res-
pective trains) were switched from vertical to horizontal positions
and vice versa. Both trains were used simultaneously.

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.

-23-



A11 sample-exposed surfaces prior to the filter were
washed with acetone and placed into Container No. 2
and sealed.

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.

A11 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. ' ’
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PARTICULATE TEST CALCULATIONS C ExampPL E)

Plan-t”/ﬁfk/mﬂ BE;?I/LUUM Co , Stack M/DDLE [VMT,‘/ (3‘3"7””” ']"”Q:ate 8 -¢-7/

are Press. 30:0 "Hg, Stack Press._ 39,0

"He, Stack Dias 28 in., Stack Area__Je 77 ££2

Ave. Stack Tempe_f{$¢0 °F, Ave. Meter Tempe B& °F, Aves i _0.78 "H,0, Nozzle Dias ©.25  in.

Epo. 85 , Meter Vol.J0l. 30 ¢

rsat Analysis: COp_— %, Op —

£t3, Moisture plus Silica Gel /5. 6 ml, Sample Time Z20 min.
By CO_= %, Np_ = % Aves Orifice AH_J, $§ "H,0

Nozzle Dias and Aveat 1/4 ine===0,000341 £t2, 3/8 ine=-=0.000767 £t2, 1/2 in.=--C.0013 ft2

1) Vipr = (0.0474) x (Moisture + Silica Gel)ml

2) Vop = (1771) x (Po ++
3) Vt = (va) + (VStpd)
By W= v

Vi
5) FDA =(1.0) - (W)

AJi

)X(V)X(“”:C*Lz‘)

6) g = [(0u4)x(___fc0)]+ [{0.32)x(___si0p)] + [(0.28)x(___y + ___#cO)]

7) Mg
8) Gg

Mg
28499

i) (FDA] + [18) x ()]

E;j%)- <-ﬂm]

9) Excess Air, EA =

_ — Tg + 4
10)U=(171#)X(Cp)X(A/'K)X("”—""—"‘)X(

1) Qg = () x (Ag)
12) Q3 = (Qg) x (FDA)

13) Qqepa = () x (2250

s 1’60
i4) vy = (0) x (4,) x (FDA) x

x 100
[0.266)x(_=_1,)] ]: B0p) - (= C’CO):]
29 92
)
) . 70 + 460
(rine) x (L)

(V)
15) Percent Isokinetic = - x 100
(i) (56626) x (Tg + 460) x (V)

16) Percent Isokinestic by the EPA Method =) % (Time) x (P5) x (FDA) % (Ap)'
(EFtp) X
150

(35.3L) x (V)

17) E =
) stp Vst

il

.

18) Epp = 120X (Bstp)

O. 739  scr
99. 66 et
=/00.208  scr
0. 0074
0. .%2%2¢
28,97
28.89
/e O
2823
£286 cra
4949  ctm
4383 o
[0/ /8E ccr
98.3 4
972.6 4

i

(100 + EAD

o) 19) ESO. =

20) By = (Egpp) x (Quppa) x (0000857) X (0.436x/10-¢)

Particulate Lab Ana]yols

Particulate Concentrations, ALgm /m3

Emission Rate, 1bs/hr

(Y) gm (Egtp) (1) (Ego) (Eq)
Be-A-mN-1-mP-P /72,28 &6/./S - - Y
Re-A-MN-1-AP-F 82,80 - 29.39 - - 48/,¢ xl0-6
Be.A-t -1-HPI6B —_ 27,95 3/.22 - - S1{.¢x10-6
T@?AL 4’ 000 JZ/o 76 il -
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I

CURRENT DEVELOPMENTS

481

Subpart E—Standards of Perfo.m-
ance for Nitric Acid Plants

§ 466.50 Applicability and designation
of affected facility.
(a) The provisions of this subpart are
applicable to nitric acid plants.
(b) For purposes of §4646.11(e), the
entire plant is the aficcted 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
either the pressure or atmospheric pres-
sure pProcess.

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

§ 466.52 Standard for nitrogen oxides.

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

(a) In excess of 3 los, 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. .

§ 466.53 Emission mionitoring.

(a) There shall be installed, cali-
brated, maintained, and operated, in any
nitric acid plant subject to the provisions
of this subpart, an instrument for con-
tinuously monitoring and recording
emissions of nilrogen oxides. .

(b) The instrument insialled and used
pursuant to this section shall have a
confidence level of at least 95 percent and
be accurate within =220 percent and 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 tire manufacturer(s)
specifies or recominends calibration at
shorter intervals, in wiich c¢ase such
specifications or recommendations shall
be followed.

(¢) 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 tor at least 1 year follow-
ing the date of such measurcment.

§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) All performance tests shall be con-
ducted while the affected f{acility is
operating at or above the acid product
rate for which such facility was designed.

(¢) Test methods set forth in the ap-
pendix {o this part shall be used as
{follows:

(1) For each repetition the NO. con-
centration shall be determined by using
Method 7. The sampling location shall be
sclecled according to Method 1 and the
sampling point shall be the controid 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 efiluent shall be determined by us-
ing Method 2 and traversing according
.9 Method L. Gas analysis shall be per-
formed by Method 3, and moisture 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
{esting period by suitavle flow meters and
shall be confirmed by a material balance
over the production system.

(e) TIor each repetition, nitrogen ox-
ides emissions, expressed in 1b./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 détermined by the equation, 1b./
hr.=QxC, where Q=volumetric flow
rate of the efilluent in ft2/hr. at standard
conditions, dry basis, as determined in
accordance with §466.54(d) (2), and
C=NO, concentration in 1b./ft.*, 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
o!‘:\ﬂ'cclcd facility.

(2) The provisions of this subpart are
applicable to sulfur acid plants. .

(b).For purposes of § 466.11(e) the en-
tire plant is the affected facility.

§ 466.61 Definitions.

JAs used in this part, all terms not -

defined herein shall have the mwcaning
given them in the Act:

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

(bY “Acid mist” means sulfur acid mist,
as measured by test methods set forth
in tais part.

§ 466.62

No person subject. to the provisions of
this subpart shall cause or allow the dis-
charge into the atmosphere of sulfur di-
oxicde in the efiluent in excess of 4 lbs.
per ton of acid produced (2 kgm. per
metric ton), maximum 2-hour average.

§ 166.63

No person subject to the provisions of
this subpart shall cause or allow the dis-
charge into the atmosphere of acid mist
in the effuent which is: -~

(a) In excessof 0.15 1b. per ton of acid
produced (0.075 Kem. per metric ton),
maximum 2-hour average, expressed as
H.50.

(b) A visible cinission
meaning of this part.

§ 166.61

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

Standard for sulfur dioxide.

Standard for acid mist,

within the

Emission monitoring.

ously monitoring and recording emis- «
sions of sulfur 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 shail be calibrated at least once per
yvear unless the manufacturer(s) speci-
fies or recommends calibration at shorter
intervals, in which case such specifica-
tions or rccommendations shall be fol-
lowed.

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

§ 466.65

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

(b) All performance tests shall be con-

Test methods and procedures.

" 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 defer-
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 efluent shall be determined Ly 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 sulfuric acid
shall be determined during each 2-hour
testing period by suifable iiow meters
and shall be confirmed by a maoierial
balance over the production system.

{e) For cach repctition, acid mist and
sulfur dioxide cimissions, expiessed in
Ib./ton of sulfuric acid shall he deter-
mined by dividing the emission rate in
1b./hr. by the acid produced. The emis-
sion rate shall be determined by the
cquation, 1b./hr.=Q»C, where Q=volu-
metric flow rate of the effluent in it*/hr.
at standard conditions, dry basis, as de-
termined in accordance with § 266.65(d)
(2), and C=acid mist and SO. concen-
trations in Ib./{tF as determined in ac-
cordance with § 466.65(d) (1), corrected
to standard conditions, dry basis.

" APPENDIN—TEST METIIODS

MFETHOD 1—SANPLE AND VELOCITY TRAVERSES

FOR STATIONARY SOURCES

1. Principle and applicability.

1.1 Principle. A sampling site and the
numbe,s of traverse points arc sclected to
ald in the extraction of a representative
sample,.

1.2 Applicability. This method should be
applied only when specified by the tesy pro-
cedures for determining compllance with

Copyright € 1971 by The Burcou of Notional Affairs, Inc.



New Source Performance Standards. This
meihod {s not intended to apply %o gas
streams other than these emitted directly to
the atmosphere without further processing.

2. Procecure,

2.1 Seclecilon of a sampling site and mint-
mum number of traverse points.

2.1.1 Select n sampling site that is at
least eight stnek or duct diumeters down-
stream and two dinmeters upsiream from
any Now disturbance such as a bend, expan-
sion, ceniraction, or visible fl ¢e. For a

reciangular cross  seciion, determiune  an
eguivelent diameter frem the following

equation:

I_cigth) (width)

. R l (
N . ‘i 1 s l'_'.). p e
cauivalent diameter= lengih-Cwidth

cquation 1-1

2.1.2 When the above sampling site cri-
teria con be met, the minimum number of
traverse polnts is twelve (12).

2.1.3 Some sampling situations render the
above sampling slte criterle tmpractical.
When thls 1z the case, chocse a convenient
sampling locatlon and use Figure 1-1 to
determine the minlmum number of traverse
points,

2.14 To use Figure 1-1 first measure the
distunce from the chosen sampling location
to the ncarest upstream and downstream
disturbances. Determine the corresponding
number of troverse points for each distance
from rFigure 1-1, Sclect the higher of the two
numbers of traverse points, or a greater value,
such thuat for elrculur stacks the number is
a multiple of four, and for rectangular stacks
the number follows the criterin of section
2.2.2.

2.2 Cross scctional layout and location of
traverse points.

2.2.1 Forcircular stacks locate the traverse
points on two perpendicular dlameters ac-
cording to Figure 1-2 and Table 1-1,

Figure 1-2. Cross section of circular stack showing location of

8t
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traverse points on perpendicular diameters.
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E _ Figure 1-3. Cross section of rectangular stack divided into 12 equal
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Figure 1-1. Minimum number of traversa pulnts,
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Table 1-1. Location of traverse points in circular stacks
{Pcrcent of stack diameter from inside wall to traverse point)

Traverse
point
number Number of traverse points on a2 diameter
ona
diameter 6 8 10 12 14 16 18 20 22 24
1 4.4 33 25 2.1 1.8 1.6 1.4 1.3 1.1 1.1
2 14.7 105 8.2 6.7 5.7 4.9 4.4 3.9 3.5 3.2
3 29.5 194 146 11.8 9.9 3.5 7.5 6.7 6.0 5.5
4 70,5 323 226 17.7 146 125 109 9.7 8.7 7.9
5 85.3 67.7 34.2 250 20:1 169 146 129 116 10.5
6 95.6 806 65¢&¢ 355 269 220 188 165 146 13.2
7 895 77.4 645 36.6 233 236 204 18.0 16.1
8 96.7 85.4 750 634 37.5 296 250 218 19.4
9 918 823 73.1 €25 382 306 26.1 230
10 $7.5 832 799 71.7 61.8 388 315 27.2
1 93.3 854 780 70.4 61.2 393 323
12 97.9 90.1 831 764 634 607 39.8
13 94.3 875 81.2 750 68.5 60.2
14 . 98.2 81,5 854 796 739 67.7
15 95.1 891 835 782 72728
16 83,4 925 87.1 820 77.0
17 956 90.3 8§54 §0.6
18 58.6 83.3 83.4 839
19 95.1 S$1.3 86.8
20 98.7. 3940 895
21 86.5 92.1
22 93.9 945
23 96.8
23 98.9
2.2.2. For rectangular stacks divide the Standard Method for Sempling Stacks for

cross sectlon Into es many equeal rectangular
areas as traverse points, such that the ratio
of the leng:h to the width of the elemental
areas {s between one and two. Locate the tra-
verse pelnts at the centrold of each egual
area according to Figure 1-3.

3. Eeferences. Determining Dust Concen-
tration {n & Gas Suream. ASME Performance

~Tesy Code #27. New York. 19537,

Devorkin, Howeard, et al. Air Pollution
Source Testing Alanual, Air Pollution Con-
trol District. Los Angeles. November 19€3.

Alethods for Determination of Veloelty,
Volume, Dust and Mist Content of Goses,
Wesiern Pracipitation Divislon of Joy Manue-
facturing Co. Los Angeles, Bulletin WP-50.
1968,

Particulate Matter. In: 1871 Book of ASTM
Standards, Part 23. Philadelphia, 1971, ASTM
Designation D-2928-71.

2—DETERMINATION OF STACK OAS
VELOCITY (TYPE S PITOT TUBE)

METROD

1. Principle and applicadbility,

1.1 Princlple, Stacxk gus velocity 1s de-
termined from the gas density and from
measurements of the velocity head using a
Type S (Stauschelbe or reverse type) pitot
tube.

1.2 Appleability. This method should be
apprlied only when specified by the test pro-
cedures for determining compilance with
New Source Performance Standards. Being a
directional 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
equlivalent.

2.2 Differential pressure gauge—Inclined
manometer, or equivalent, to mesasure ve-
locity head to within 10 percent of the mimd-
mum valve.

2.3. Temperature gauge—Thermocouples,
blmetallle thermometers, lguld tlled sys-
temns, or eguivalent, to measure steclk tem-
perature to within 1.5 percent of the minl-
mum absolute stack temperature,

2.4 Pressure gauge——DNMercury-filled U-tube
mano:neier, or eqgstlvalent, to measure steck
pressure 0 within 0.1 in, Hg.

25 Barometer—To measure atmospheric

. pressure to within 0.1 in, Hg.

PIPE COUPLING

2.8 Gos analyzer—To analyze gas compo-
sitlon for determining molecular welght,

2.7 Pitot tube—Standard type, to cali-
brate Type S pitot tube,

3. Procedure.

3.1 Set up the apparatus as shown in Fig-
ure 2-1. Make sure nll connections are tight
and lenk free, Mceasure the velocity head at

he traverse polnts specitled by Mcihod 1,

3.2 Measure the temperiature of the stack
gas. If the to:al temperature varfatlon with
time is less than 50° F,, 4 point measurement
will suilice. Otherwise, conduct » tempero-
turo traverse.

.3.3 DMeasure the static pressure in the
stack.

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

TUBIN 5 ADAPTER

/

|

: 3 &
_ S &

TYPE S PITOT TUBE

Figure 2-1, Pitot tube - maﬁometer assembly.

4. Calibration. -

4.1 To calibrate the pltot tube, measur
the velocity head at some point in a flowin
gas streem with both a Type S pitot tube and

ey

|
)

a standard type pitot tube with known co-
efficlent., The veloclty of the flowing gas
stream should be within the normal working
range.

SIN3IWJOT3IA3A LNIHHUND
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4.J Calculate the pitot tube coeficlent
1ising Equation 2-1,

D
Cop=C \/§1xi
Prese™ TRsd VAP L cquation 2-1

vhere:
Cp,o =Pitot tube coeflicient of Type 8
pitot tube.
Cr, g =Pliot tube coelicient of standard
type pitot tube (if unknown, use
0.99),
AP, =Velccity head measured by stand-
ard type pltot tube.
=Velecily head measured by Type S

Aplell-
pitot tube.

4.3 Compare the coeflictents of the Type S
pltot tube determined first with one leg and

PLANT

then the other pointed downstream. Use the
pitot tube only if the two coetlicients differ
by no more than 0.01.

6. Calculations.

Use Equation 2-2 to calculate the stack gas

velocity.
/’l Y

Ve=K AT,

C
v cqnation 2-2

ohiere:
Vie=Stack gas \'olouily feet per second (£.p.s.).
ft. ¥ when ”\l‘<t units

Kp=8345 See. Ul ol muh.-—"]( are used
Cp=DPitot tube cocNicient, dimensionless.

Ty \lv\o ute stae wperatuce, °R.

A city } in H3O (sec fig. 2-2).

1 e, w.
\l.—\lo ecuiar Weight of sl ack gu, 1b., b, -mole.

_ DATE

RUN NO.

STACK DIALIETER. in.

BARONETRIC PRESSURE, in. Hg.
STATIC PRESSURE IN STACK ng). in. Hg.

OPERATORS,

SCHEMATYIC OF STACK

CROSS SECTION

Traverse point Velocity heada Stack Temperature
number n. Hy0 VAp (%), °F
AVERAGE:

Figure 2-2. Velocity lraverse data.

Environment Reporter

Flgure 2-2 shows a sample recording sheet
for veloclity traverse data. Use the averages in
the last two columns of Figure 2-2 to deter-
mine the average steck gas velocity from
Equation 2-2.
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METHOD 3—GAS 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 {ts components using an
‘Orsat analyzer.

1.2 Applicability, This method should be
applled oniy 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 ﬁltex to remove par-
ticulate matter.

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

lyzer.
2.2 Integrated sample (Figure 3-2).
2.2.1 Probe——Statnless steel! or Pyrex?

glass equipped with a filter to remove par-
ticulate mattcer.,

2.2.2 Air-cooled condenser-—To remove
any excess moisture.

2.2.3 Needle valve—To adjust flow rate.

2.2.4 Pump-—Leak-free, diaphragm type,
or equivalent, to pull gas.

2.2.5 Rate meter—To measure a flow range
from 0 to 0.035 c.f.un.

2.2.6 TIicxible bag—Tedlar! or equivalent..
with & capacity of 2 to 3 cu. ft. Leak test the
bag in the laboratory before using.

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

2.3 Analysls,

2.3.1 Orsat analyzer, or equivalent,

3. Procedure, ’

3.1 Grabsampling.

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

3 Trade name.
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VOOL)

FILTER {GLASS

FLEXIBLE TURBING

SQUEEZE BULB

figure 3-1. Grab-sampling train,

VALVE
AIR-COOLED CONDENSER

PROBE

FILTER {GLASS 1OOL)

L

RIGID CONTAINER

RAYE METER

QUICK DISCONNECT

BAG

/

Figure 3-2. Integrated gas - sampling train,

3.1.2 Draw sample into the analyzer,

3.2 Integrated sampling.

3.2.1 Evacunte the flexible baz. Set up the
equipment as shown i{n 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 Deotermine the CO2, Oz, and CO con-
centrations as soon as possible. Make as many
PAasses as are necessary to give constant read-

ings. If more than 10 passes are .1cccs>ary,
" replace the.absorbing solution.

3.3.2 For integrated sampling. repeat the
ann)ysls until three consecutive runs vary
no more than 0.2 percent by volume for each
component being analyzed.

4, Calculations.

4.1 Carbon dfoxide. Average the three
consecutive runs and report result to the
nearest 0.1 percent COz.

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

Co LA =
(%5 0) =0.5(: CO)
0.264(%¢ Na)— ‘o U ) 4-0.5(¢, CO)
cquation 3-1

X100

Copyright € 1971 by The Burcau of National Affoirs, Inc.

where:
¢ EA =Percent excess alr,

S¢O,=Percent oxygen by volume, dry
basis, .

¢oN,=Percent nitrogen by volume, dry
basis.

€z CO=Pecrcent carbon monoxide by vol-
ume, dry basis.

0.264¢=Ratlo of oxygen to nitrogen in alr
by volume.

4.3 Dry molecular weight. Use Equation
3-2 to calculate dry molecular weight and
average the runs. Report the resuit to the
nearest tenth.

Ma"O‘“( Z;CO)-} 032(%0)

+0.28( % % CO)
Equation 3-2
where:
Ms=Dry molecular welght, 1b./lb.-
mole.

¢ CO,="Percent carbon dloxide by volume,
dry basis.

¢0,=Percent oxygen by volume, dry
bLasis,

e N,=Percent nltrogen by volume, dry
basis.

0.44 = Nolecular welght of carbon dloxide
divided by 100.

0.32=DNMolccular  weilght of  oxygen
divided by 100,
0.28 =Molecular weight of nitrogen

dividect by 100,
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METHOD 4—DETERMINATION OF MOISTURE IN
STACK GASES

1. Principle and applicability.

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

1.2 Applicability. This method 1Is appli-
cable for the determination of moisture in
stack gas only when specified by test proce-
dures for determining comptiance with New
Bource Performance Standards. This methed
does not apply when liquid droplets are pres-
ent in the gas stream.?

Other methods such as drying tubes, wet
bulb-dry bulb techniques, and volumetric
condensation techniques may be used sub-
Ject to the approval of the Admindstrator.

2. Apparatus.

2.1 Probe—Stainless steel or Pyrrex? glass
sufficientiy heated to prevent condensation
and equipped with a filter to remove par=-
ticulate matter,

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

2.3 Ice bath container-—To condense
moisture in impingers.

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

2.5 Necedle valve—To regulate gas flow
rate.

2.6 ‘Pump—Leak-free, diaphragm type, or
equivalent, to pull gas through train.

2.7 Dry gas meter—To nmeasure to within
1 percent of the total sample volume.

2.8 Rotameter—To measiire a flow range
from 0 to 0.1 c.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 Pilot tube—Type S, or equivalent, at-
tached to probe so that the sampling flow
rate can be regulated proportional to the
stack pas velocity when veloclty s varying
with time or a sample traverse is conducted.

3. Procedure.

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

3.2 Connect the probe. and sample at a
constant rate of 0.075 c.f.m. or'at a rate pro-
portional to the stack gas velocity not to ex-
ceed 0.075 ¢.f.m. Continue sampling until the
dry gas mctler registers 1 cu. ft. or until visibie
lquid droplets are carried over from the firsg
fmpinger to the sccond, Record temperature,
pressure, and dry gas meoter reading as re-
quired by Figure 4-2,

3.3  After coliccting the sample, weigh the
Impingers and thelr contents again to the
nearest 0.1 g.

read to

1 Trade name.

2 If Hquid droplets are present in the gas
stream, assume the stream to be saturated,
determine the average siack gas temperature
(Mcthot 1), and use a psychrometric chart
to obtain an approximation of the moisture
percentage.
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4. Calculations. .

4.1 Volume of water collected.
v (wl I) Il Fn(d
e 1 ud\l

.
(0.04,-4-g-)(\\,—\\'.)

equation 4-1
where:
Vwez=Volume of water vapor collected
{standard conditions), cu. ft.

SILICA GEL TUBE

HEATED PROB

We=Final welght of Iimpingers sand
contents, g.

Wi=TInitial weight of
contents, g. .

R=Ideal gos constant, 21.83-in. Hg-—

cu. ft./lb. mole-* R.

T,a=Absolute temperature at standard
conditions, 530° R

P, y=Pressure at standard conditions,
29.92 in. Hg.

Mw=DMolccular welght of
1b./1b. mole.

impingers and

water, 18

ROTAMETER
VALVE

\
" DRY GAS METER

1CE BATH

Figure 41 Moisture-sampling train,
LOCATION COMMENTS
TEST
DATE
OPERATOR
BAROMEYRIC PRESSURFE

GAS VOLUME THROUGH
METER (Vm}. ROTA,..ETER SETTING, KETER YEMPERATURE,
CLOCK TiNME 13 1t3/min °F

Figure 4-2, Field moisture determination,

Environment Reporter

4.2 Gns volume.

Vo (7) () =
Pnd Tm
°R O\ V
(1 M) el .
in. Hg/ T,  equation 4-2
where:
Vme=Dry gas volume through meter at
standard conditions, cu, 1t
Va=Dry gas volume measured by meter,
cu. It.
Pm=Barometric pressure at the dry gas
meter, in, Hg.,
P, s=Pressure at slandard
29.92-in. Hg.

T,q=Absolute temperature at standard
conditions, 530° R.

conditions,

Ta=Absolute temperature at meter
(°¥.4-460), °R.
4.3 Moisture content,
By, ——y———H?»“m 4+ (0.025)
Ywot Vino +V

equalion 4-3

where:

Bwo=Proportfon bhy volume of water
vapor In the gas siream, dimen-
slonless.

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

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

Bwm=Approximaie volumectric proportion
of water vapor in the gas stream
leaving the impingers, 0.025,

5. References.

Alr  Pollution  Engineering Manual,
Danielson, J. A. (ed.). U.S. DHEW, PHS,
National Center for Ailr Pollutlon Control.
Cincinnati, ©Ohlo, PHS Publication No.
999-Ap—40. 1967. :

Devorkin, Howard, et al. Air Pollution
Source Testing Manwual, Air Pollution Con-
trol District. Los Angeles, Calif, November
1963.

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

METHOD 5.—DETERMINATION OF PARTICULATE
EMISSIONS FROM STATIONARY SOURCES

1. Principle and applicability.

1.1 Principle. Particulate matter is with-
drawn Isokinetieally from the source and its
welght s determined gravimetrically after
removal of uncombined water,

1.2 Applicadility, This method is applica-
ble for the determination of particulate
emissions from stationary sources onfy when
specified by the test procedures for deter-
mining complinnce with New Source Per-
formance Standards.

2. Apparatus.

2.1 Sampling train. The design specifica-
tlons of the particulate sampling train used
by EPA (Figure 5-1) are described in APTD~

05681. Commercial models of this train are
avaliable.
2.1.1 Nozzle—Stainless steel -(316) with

sharp, tapered leading cdge.

2.1.2 Probe—Tyrex ! glass with a heating
system capable of maintaining a gas tempera-
ture of 250° F. nt the exit end during
sampling. When temperature or length
Hmbtations are encountcred, 316 stalnless
steel, or equivalent, may be used, as approved
by the Administrator,
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213 Pitot tube—~Type S, or equivalent,
attached to probe to mouitor stack .gas
velocity.

2.1.4 Filter holder—Pyrex?' glass with
heating system capable of malntpining any
temperature to & maximum " 225° F.

2.1.5 Impingers—Four lmpingers con-
nected-in series with glass ball joint fLtuings,
The first, third, and fourth impingers are of
the Greenburg-Smith design, modified by re-

HEATED AREA

STACK
le—\WALL

PROSE -]

: /
REVERSE-TYPE

placing the tip with a 14-inch ID glass tube
extending to '5-inch from the bottom of the
flask. The sccond impinger is of the Green-
burg-Smith design with the standard tip.

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

THERAOMETER  CHECK

VALVE
/

FILTER HOLDER

© _VACUUM
LINE

PITOT TUBE
POT LSS L
PITB;P1ANOimTER IMPINGERS JCE BATH
T BY-PASS VALVE
ORIFICE e
VACUUM
GAUGE

DRY TEST METER

2.1.7 Barometer—To measure atmospheric
pressure to 0.1 in. Hg.

2.2 Sample recovery. .

2.2.1 Probe brush—aAt least as long &s
probe.

2.2.2 Glass wash bottles—Two.

2.2.3 Glass sample storage containers,

2.24 Graduated cylinder—250 ml.

2.3  Analysis.

2.3.1 Glass weighing dishes.

2.3.2 Desiceator.

23.3 Analytical balance—To measure to
+0.1 mng.

2.34 Beakers—230 mi.

1 Trade name. .

MAIN VALVE

AIR-TIGHT
PUMP

Figure 5-1, Parlicufate-sampling train,

2.3.5 Separatory funnels—500 ml. and
1,600 int,

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

2.3.7 Graduated cylinder—25 ml,

3. Reagents.

3.1 Sampling

3.1.1 Filters—Glass fiber, MSA 1106 BH,
or eguivalent, nuinbered for identification
and preweighed.

3.1.2 ‘Silica gel-—Indlicating type, 6 to 16
mesh, dried at 175° C. (350° F.) for 2 hours,

3.1.3 " Water—Deionized, distitled.

3.1.4 Crushed ice.

3.2 Sample recovery

3.2.1 Water—Detonized, distilled.

3.2.2 Acctone—Reagent grade.

3.3 Annlysis

3.3.1 Water—Delonlized, distilled.

3.3.2 Chloroform—Reagent grade,

3.3.3 Ethyl ether—Reagent grade,

3.3.4 Decsiceant—Drierite,! indicating.

4, Procedure.

4.1 Sampling.

4.1.1  Alter sclecting the sampling site and
the minimun number of sampling points,
determine the stack pressure, temperature,
molsture, and range of velocity head.

4.1.2 Preparation  of collection  train.
Weigh to the ncarest gram approximately
200 g. of silica gel. Label a filter of proper
diameter, desiccate? for at least 24 hours
and weigh to the nedrest 0.5 mg. in a room
where the relative humidity is less than
&0 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 o portion of the water for use
as a biank in the sample analysis. Set up the
train without the probe as in Figure 5-1,
Leak check the sampling train at the same
pling site by plugging the inlet to the filter
holder and pulling a 15-in. g vacuum. A
leakage rate not in excess of 0.02 ¢c.f.m. at a
vacuum of 15-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 last im-
pinger at 70° F. or less.

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 mun-
utes and when significant changes in stack
conditions nccessitate additional adjust-
ments in flow rate. To begin sampling, po-
sition the nozzle at the first traverse point
Wwith the tip pelnting directly into the gos
stream. Imnediately start the pump and ad-
Just the flow to isokinetic conditions. dMain-
tain isokinetic sampling throughout the
sampling period. Nomographs are available
which ald in the rapld adjustment of the
sampling rate without other computations.
APTD-0576 details the procedure for using
these nomographs. Turn ofl the pump at the
conciusion of each run and record the final
readings. Remove the probe and nozzie from
the stuck and handle in accordance with the
sample recovery process described in section
4.2,

3Dry using Drierite? at 70° 4-10° P,

Copyright € 1971 by The Bureou of Nationol Affairs, Inc.
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- ENVIRONMENT REPORTER

PLANT
LOCATION
OPERATOR
DATE :
RUN NO.
SAMPLE BOX NO.
METER BOX NO.

AMBIENT TEMPERATURE
BAROMETRIC PRESSURE
ASSUMED MOISTURE, %
HEATER BOX SETTING
PROBE LENGTH, in.
NOZZLE DIALIETER, in.
PROBE HEATER SETTING

—_———

METERAH,
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 PIPINGER
TRAVERSE POINT TiMe PRESSURE | TELPERATURE | HEAD {&H). VOLULE INLET OUTLET | YENPERATURE, | TEMPERATURE.
NUMBER to), min. [ (Pgh in. Ha. | (T}, °F {aPg), in. H,0 tvmh, 403 | (Tm g 1 PF P UTm O F °F op
.
YOTAL Avg, Avg.
AVERAGE Ava.

4.2 Sample recovery. Exercise care in mov-
ing the collectton train from the test site 19
the sample recovery area to minimize the loss
of collected sample or the gain of extraneous
particulate matter. Set aside portions of the
water and acetone used in the sanpie recov-
ery as blanks for analysis. Place the sumples
in containers as {ollows:

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

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

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

rinsings of all sample-exposed surfaces be-
tween the filter and fourth impinger in this
container prior to scaling.

Container No. 4. Transfer the silica gel
from the fourth impinger to the original
container and secal. Use a rubber policeman
as an aid in removing silica gel from the
impinger. ’

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

4.3 Analvsis. Record the data requlived on
the example sheet shown
Handle each sample container as follows:

Contalner No. 1. Transfer the filter and any
loose particulate matter from the sample
container to a tarcd glass weighing dish, des-

Environment Reporter

in Figure 5-3.

Figure 5-2. Particulale field data,

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

Container No. 2. Transfer the acctone
washings to a tared beaker and evaporate to
dryness at ambient temperature and pres-
sure. Dessicate and dry to a constant weight.
Report results to the nearest 0.5 mg.

Container No. 3. Extract organie particulate
from the impinger solution with three 25 m,
portions of chloroform. Complete the ex-
traction with three 25 ml. portions of ethyl
ether. Combine the ether and chloroform ex-
tracts, transfer to a tared beaker and cvapo-
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.’
Kyvaporate the remaining

. ™
water pertion at 212°F.
Pessicate the residue, dry

to a constant weight, ard

~report the results to the

carest 0.5 mgo :
Container Noo 4o Weigh the
spent silica gel and report
to the nearest gran.
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PLANT

DATE

RUN "'2

CONTAINER

WEIGHT OF PARTICULATE COLLECTED,

mg

NUMBER
FINAL WEIGHT

TARE WWEIGHT VYEIGHT GAIN

3a*

3b* ¥

TOTAL

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

VOLULE OF LIQUID
WATER COLLECTED
JMPINGER SILICA GEL
VOLUAE, WEIGHT,
ml q -
FINAL
TINITIAL
LIQUID COLLECTED
TOTAL VOLUKE COLLECTED g* ml

@ CONVERT WEIGHT OF WWATER TO VOLUWE BY DIVIDING TOTAL WEIGHT

JINCREASE BY DENSITY OF WATER.

INCREASE. g

{1 g/mil);

= VOLUME WATER, ml

{1g/mh)

Figure 5-3. Analytical data,

Container No. 5. Transfer the acetone
washings to a tared beaker anc evaporate to
dryness at ambient temperature and pres-
sure. Desiceate, dry to a constant weight, and
rcport the lc»uus to the nearest 0.5 mg.

5. Calibration.

Use standard motheds and equipment ap-
proved by the Administrator to calibrate
the orifice meter, pitot tube, dry gas meier,
and probie heater.

6. Calculations.

6.1 Sample concentration method,

6.1.1  Average dry gas meter temperature.
Sce data sheet (Figure 5-2).

G6.1.2 Dry gas volume. Correct the sample

Copyright

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

ool L -All
T AR
: =V (I8 e
\ "‘le—\ " ( 'J‘m ) Plul
Poat- 200

( n )(V'" T ,:

cquation 5-1-

where:

Vo, g =Volume of gas sample through the
dry gas meter (standard condi-
tions), cu. ft.

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

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

Twx=Average dry gas meter temperature,
:R M

P,,,=DBarometric pressure at the orifice
meter, In, Hg.
AH="Pressure drop across the orifice
meter, in H:O.
13.6=Specific gravity of mercury.
P,,s=Absolute pressure at standard con-
ditions, 29.92 in. Hg.

6.1.3 Volume of Water vapor,

PH, RTM
v"’ald (\[“ O) Pud

(00174 v,

equation 5~2

where:

Vw, q=Volume of water vapor In the gas
sample (standard conditions), cu.
1. -

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

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

Mo =DMolccular-weight of water, 18 1b./1b,
mole.
R =1Idecal gas constant,
It./1b. mole-°R.

T, e=Absolute temperature at standard
conditions, 530° R.

P, a=Absolute pressure at standard con-
ditions, 29.92 in. Hg.

6.14 'Total gas volume.
Viotar = Vg g+ Vw g

21.83 in Hg-cu.

equation 5-3

where:
V,o1a =Total volume of gas sample (stand-
ard conditions), cu. ft.

Vi, g=Volume of- gas through dry gas
nieter (standard conditions), cu.
ft

Vuw,g=Volume of water vapor in the gas
sample’ (standard conditions), cu,
1t.

6.1.5 Total particutate weight. Determine
the total particulate catch from the sum of
the weights on the analysis data sheet (Fig-
ure 5-3).

6.1.6 Concentration.

M,
= (0 Q015 *"-*) (*.’““‘)
mg Viotat
cquation H-4

W, hcle'
¢’s=Concentration of particulate matter
in stack gas (Sample Concentra-
tion NMethod), gr./s.c.f.
Ma=Total mmount of particulate mat-
ter collected, mg.
Vietar =Total volume of gas sample (stand-
ard conditions}), cu. [t.
6.2 Ratio of area method.
6.2.1 Stack gns velocity. Collect the neces=
sary data as detailed in Method 2, Correct the

& 1971 by The Burcou of National Affairs, tnc.
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svack gas velocity to standard

conditions
(29.92 in. Hg, 539° R.) as follows:

(5 ()

L rd Ol’ L3
(1‘ 1 Uw)( ) cquation~5~5
where:

Vi, g =Stack gas velocity at standarc con-
dittons, ft./sce.

5sld

N, A,
e T (237
&0 TAV, T\
where:

cs==Concentraotion of particulate matter
in. the siack gas {(Ratio of Area
Afethed), gr./s.c.f.
M-:P""vcv‘ e mass flow
the siack
mass/time.
Q.=Volumetric {low rate of gas stream
through the stack (standuard con-
ditions), volume/time.

p[ 2oy Ve (o, 4800
M

rate through
{standard conditions),

) (v,

)],

13.6

Vs=Stack gas velocity calculated by

Method 2, Equatlion 2-2, {t./sec.

Ps:=Absolute stack gas pressure, in. Hg.

P, =Absolute pressure a) standard con-

tions, 20.92 in. Hg.

T, s=Absolute temperature at standard

: conditlons, 530° R.

Ts=Absolute stack gas
(average), °R.

temperature

6.2.2 Concentration.

& —) cquation 5-6
A

Mn="Totz!l amount of particulate matter
collected by train, mg.
f=Total sampling time, min,
As=Cross-scctlonal area of stack, sq ft.
An=Cross-sectional area of nozzle, sq. ft.
Vs, p=Stack gas velocity at standard cons
ditions, ft./sec.

6.3 Isokinetlc varlation,

Ca
I=E;X100-— A TA

(1 Gb7 nin. )[:(0 00267 " in. _Hiv_cotlx{ ft.

X100=

v, AH ,
Yot (Pt 150) ] T

0V.P.A,

where:
I=Percent of Isoxkinetic sampling.
C.=Concentration of particulate matter
in the stack gas (Ratio of Arca
Method), gr./s.c.f.
C ! =Concentration of particulate matter
' in tne stack gas (S'mm‘-> Concen-
tration diethod), gr./s.c.d.
V1(=T0L:d vojume of quuid coliected In
impingers and silica gel (see Fig-
ite 5-3) . ml
o v=Density of wa tcr, 1g./ml.
R=Ideal gas constant, 21.83 in. Hg-cu.
ft./1b. mole- R.
Mno=D>Molecular weight of water, 18 1b./ib.
moie.
Vm=Volwmne of gas sample through the
dry gas meter (meier conditions),
cu. {i.
Tm=Ahsolute average dry gas meter tem-
perature (see Figure 5-2), °R.
bn:Baroneric pressure  at sampling
site.in Heg.

AH=Average pressure drop across the ori-
fice (see Figure 5-2), in H.O.
Ts=Absolulc average stack gas tempera-

ture (sce Flgure 5-2), °R.

i

P

equation 5-7

¢=Total sampling time, min
Va=S8tack gas velocity calculated by
Method 2, Equation 2-2, ft./sec.
Ps=Absolute stack gas pressure, in. Hg.
Aw=Cross-sectional area of nozzle, sq. ft.

6.4 Acceptable results. The following
range sets the limit on acceptable isokinetic
sampling results:

If 82 pereent <I<7120 percent, the results are
acceptuble; otherwise, rcject the results
and repeay the test..

6.5 Average particulute concentration. If
the criteria for acceptabllity are met, calcu-
late the average concentration of particulate
in thie stack {rom the following equation:

P Equation 5-8

2
where:
c.=Average particulate concentration in
the stack gas, gr./s.c.f.
cs=Concentration of particulate matter
in the stack gas (Ratio of Area
Mecthod), gr./s.c.f.

¢'s=Concentration of particulate matter
in the stack gas (Sample Concentra~
tion Method), gr./s.c.tl.
7. Refercnces:

Addendum to Speclfications for Incinerator
Testing at Federal Facilltics. PHS, NCAPC.
Dec. 6, 1967.

Martin, Robert M. Constructlon Details of
Isokinetic Source Sampling Equipment. En-
vironmental Protection Agency, APTD--05381,

Rom, Jerome J. Maintenance, Calihration,
and Operation of Isekinetle Source Sampling
Equipment, Environmental Protection
Agency, AI"ID 05176.
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pling Data. Paper presented at the 63
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Association, St, Louis., June 14-19, 1970,

Smith, W. S, et al. Stack Gas Sampling Im-
proved and Simnpitied with New Eqguipment,
APCA Paper No. (7-119. 1967,

Specifications for Incinerator Test
Federal Facilities. PIIS, NCAPC. 1967.
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METHOD 6—DETERMINATION OF SULFUR DIOXIDE
EMISSIONS FROM STATIONARY SOURCES

1. Principle and applicability.

1.1 Princliple. A gas sample is extracted
from the sampling point in the stuck, and
the acid mist including sulfur trioxide is
separated from the sulfur dioxide. The sulfur
dioxlde fractlon is measured by the bariume-
thorln titration method.

1.2  Applicabillty. This method ls'uppllcu-

PROBE (END PACKED
WITH QUARTZ OR L/ STACK WALL
PYREX WOOL) ]

GLASS WOOL

wd

[

TYPE S PITOT TUBE

P

ble for the determination of sulfur dioxide
emisslions from statlonary sources only when

. speeificd by the test procedures for deter-

mining compliance with New Source Periorme-
anco Standards,

2. Appuaratus.

2.1 Sampiling. Sce Figure 6-1

2.1.1 Probe—Pyrex! glass, approximately
5-6 mn. 1D, with a heating system to prevent
condensation and a filter to remove particu-
late muatter including sulfuric acld mist,

2.1.2 MMiduiet bubbler—One, with glass
wool packed In top to prevent sulfurie actd
mist carryover.,

2.1.3 Glass wool.

2.1.4 Midgel impingers—' hree,

2.1.5 Drying tuhe—Packed with 8 to 18
mesh Indicating-type silica gel or equiva-
lent, to dry the sumpie.

2.1.6 Pump—ILecak-[ree, vacuum type.
2.1.7 Rute meler—Rotameter, or equiva-
lent, to measure a 0-10 s.c.f.h. tlow range.

2.1.8 Dry gas meter—Sufliclently accurate
to measure the sample volume within 1
percent,

2.1.9 Pitot tube—Type S, or equivalent,
necessary only if a sample traverse is re-
qulred or if stack gas vclocity vartes with
time.

2.2 Sample recovery.

2.2.1 Giass wash botties—Two.
222 Polycthylene storage bottles—To

store Impinger samples,
2.3 Analysls,

1 Trade name.

SILICA GEL DRYING TUEZ

MIDGET BUBBLER MIDGET IMPINGERS

DRY GAS METER

TEo

-~

ROTAMETER

Figure 6-1, SOp sampling train.
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RESULTS OF LABORATORY ANALYSES FOR BERYLLIUM

Sample No. Code ug Be *Total ug Be
1 Be-A-N-1-G-P 1.25
2 Be-A-N-1-G-F 1.00 ¢ * 20.75
3 Be-A-N-1-G-I 18.50 : "
4 Be-A-N-1-MP-P 32.10
5 Be-A-N-1-MP-F 1.40‘} * 73.60
6 Be-A-N-1-MP-1GB 40.10
7 Be-A-N-2-G-P 1.70
8 Be-A-N-2-G-F o.oo‘} * 15.85
9 Be-A-N-2-G-I 14.15 -
10 Be-A-N-2-MP-P 1.65 :
11 Be-A-N-2-MP-F 0.00 }-* 11.20
12 . Be-A-N-2-MP-1GB 9.55
13 Be-A-MN-1-G-P 457.2 '
14 Be-A-MN-1-G-F 0.65~} * 571.35
15 Be-A-MN-1-G-I 113.50 ) *k
16 Be-A-MN-1-MP-P 172.25 4
17 Be-A-MN-1-MP-F 82.80  * 343.00
18 Be-A-MN-1-MP-1GB 87.95
19 Be-A-MN-2-G-P 528.3 -
20 Be-A-MN-2-G-F 26.25.}'* 732.15
21 Be-A-MN-2-G-1 177.6 o
29 Be-A-MN-2-MP-P 321.7 4
23 Be-A-MN-2~-MP-F 15.25.}-* 588.85
24 Be-A-MN-2-MP-1GB 251.9
25 Be-A-S-1-G-P 12.5 .
26 Be-A-S-1-G-F 1.25‘}~* 21.30
27 Be-A-S-1-G-1 7.55 .
28 Be-A-S-1-MP-P 2.35
29 Be-A-S-1-MP-F 0.35:} * 5.35
30 Be-A-S-1-MP-IGB 2.65
3] Be-A-S-2-G-P 39.2
32 Be-A-S-2-G-F 2.60 } * 45.00
33 Be-A-S-2-G-1 3.20 t} "
34 Be-A-S-2-MP-P 1.65
35 Be-A-S-2-MP-F 0.35.% * 5.00
36 Be-A-S-2-MP-1GB 3.00
67 Be-A-G-Blank 0.40
68 Be-A-MP-Blank 0.00
71 Be-A-MN-W-HiVol 637.5
72 Be-A-S-W-HiVol 1.55

* Total ug 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.

-32-
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SOURCE SAMPLING FIELD DATA SHEET

Plantj[_ﬁ_BC(' |1 0. -
Sampling Lucation .9

1= /07.9

Mat'l Processing Rate

ack = |Sketch Of Stacks. Final Gas Meter Reading % 34. D& ] i3
Date_ , Run No.__Zx " Initial Gas Meter Reading /8 8. 700 ft3
- oy b Lo . [ ;.
Time Start_ Y Z , Time End__1H0 § Total Condensate In Impinge’rs — S ml
Sampling Time/Point Moisture In Silica Gel23¢.8- Z/40 = 25.8 e
LB °r, VB °F, DP___ °F, VF 3 DP "Heg Silica Gel Container No. © ,JFilter No.f20 79
Moisture %,FDA ,Gas Density Factor i Orsats  CO,
Barometric Press. "Hg, Stack Presse. "He R \ﬁ) | ' 0,
veather__Cloudy | . lo/'?'O co
'I‘enip.! __9F, W/D , W/S M\}({ N,
o e . EEl-z | U™ |
Sampl% Box Np. s Meter Box No. : o Exce§s
MeterlAta /,40D , Pitot Corr. Factor__ O, 85 Air
Nozzle Dias 0. &5 in., Probe Length 6 ft. Test Conducted Byt
Jrobe Heater v_Se‘tting -
»:ac Dimensionst Inside Diameter / 5 __in . v, T
' Inside Area__ /. 767  ft? Remarks s /S/ﬁg' (EQ@(Z 7;23 é -Z/'Zé{'
Height ft = —
Port Anrd Distance | Clock | Gas Meter | Stack Meter Stack Gas |Gas Sdmple S’Zﬂﬁp&‘?‘%ﬁ‘ Last Impinger
Treverse From End | Time Reading Velocity Orifice Temperature | Tempe. @ Dry | Bemperatuzres | Temperature
Foint No.| Of Port (££3) Head Press.Diff. CF) - Gas Meter %) ©F)
(in) ’ ("Hy0) ("H,0). ~_@F) Ol
' Calce [Actual In Out
Yo ¥ ¥ BRI | /84,7 . | _
% N231/93.7 |o0.7¢9 | 2.2 (2.7 | 4o 94 9] 4. 5
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