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I.  INTRODUCTION
The objective of this test was to determine a test method for sampling
Bery]]ium emissions from metal machining operations. The test was conducted

at Speedring Manufacturing, Incorporated, in Cullman, Alabama, on October 25-

26, 1971. - |

This metal machining shop controlls their beryllium emissions using a
"wet" baghouse. Standard cutting oil emulsions of various types, when used,
are drawn into the vacdum inlets which are placed at the interface of the
cdtting too]jand the machined piece; when they reach the bag, they "wet" the
bag. |

Figure 1 shows sampling points.

Blower . Baghouse v ?t Sampling Point #1

‘ ”Standérd'Home—Type
Air Conditioning
Filters

Sampling Point #2

§

Manifolded vacuum
inlets, at least

one for each beryllium
machining operation

Figure 1

The memorandum from Robert Ne]iéan to the Acting Director, Division of
Compliance (see Appendix D) describes the test procedure and plan as of the
October 7, 1971, date of that memorandum. Oh October 14, 1971, John Burkle,
.Project Engineer, instructed ETB to perform the test in two parts, the first

part to consist of two days of testing, and the second part (based upon
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acceptable results in the first two-day part) to consist of four days of testing.

‘The updated test method is shown in Table I.

N

Mr.\Burkle autﬁorized at the test site the duration of gas sampling time
to be f;ye hours and to. change the sample "bottling" and "packaging" procedure
as shown in Table II. The stated reason for the packaging change was that if
the tOtF] filter and impingér train catch of beryllium was very small, then,
with so many subdivisions of the sample catch, the analysis data would be

“masked" by the analytical procedure.

Mr. Burkle directed that the trains be filled with impinger liquids,
assembled, disassembled, and have their samples transferred to the sample

/

bott]es,'%]] on the roof of the test site for.2a and 2b; and at a physical
location at least one mile away from the test site for 5a and 5b. The latter
work was performed in a motel room which was more than a mile away from the

test site.

Soda lime, 6-14 mesh, was used in the eighth impinger to protect the meter
boxes from any possible acid mist carry over. Figure 2 is a schematic drawing

of the test site.
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SAMPLE AS

GATHERED AND

CONSOLIDATION AS
DIRECTED BY DCP

Trains

2a g 2b

were reduced to

PACKAGED BY ETB (1) FOR BOTH DAYS (2) [ANALYSIS DATA IN ugm__ Be (4) (5) (7) four samples (3)
TRAIN TRAIN NO. {TRAIN NO. {TRAIN NO. |TRAIN NO. No.2a { No.2b
NO. DESCRIPTION SAMPLE 5a,0ct.25 |5b,0ct.25 pa,0ct.26 |5b,0ct.26 Oct.25/0ct.25
(1) Probe, water & acetone washings 1 (6) 2.85 0.9
Probe, acid washings Z
1lters 3 (6) 0.21 (6)
2a (3) Impinger 1 (I1), water : o
2b Impinger | (IL1), water & acetone ,
wash 4 0.09(6) (6)
Impinger 2 (12)
" 1] W 5
[}] 3 (13)
Impinger 4 (I4) )
Impinger 5 (I5)
i 1" [
! 6 (I6) 7
(1) On the first day, Oct. 25, 1971, thirty samples were produced and packaged by ETB: 15 for 5a & 15 for 5b. These

were consolidated to fourteen samples as directed by DCP, 7 for 5a & 7 for 5b.

(2)

On the second day, Oct. 26,

1971,

the consolidation described in note (1), above.

(3
4

P T Ve Tan
~NOYOh
e et e ~—

See~-Appendix A.

TABLE IL
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ETB was directed by DCP to package fourteen samples for trains 5a & 5b, as in

ETB was directed to consolidate these samples into four containers as shown above in the right hand side of this
Table II and in Table A-II.

A11 values are <0.15 unless otherwise noted.
See Table A-II for blanks (acetone, water, acids and f1]ters) for which a]] values are <0.15.
See Appendix A for a description of these values.
Gas volumes ranged from 23] to 269 ft3 at the meter.
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II. SUMMARY OF RESULTS

Table II shows thé summarized results of the beryllium samples. Seven
samp]es'frpm each of four runs made a total of twenty-eight samples. Only
three of the twenty-eight samples yielded values >0.15ug beryllium. One of
the samples indicated that a small amount of bery]]ium, 0.09ug passed the
filter. |
-Sample gas volumes were 231 to 269 £t3,

; Table A-II, Appendix A, shows all of the results of the beryllium samples
with appropriate identification codes. The contractor report is given in
Appendix C. The source sampling contractor was instructed to spend no-more
than eight man-hours in preparing the report, to include as a minimum a copy
of the raw data sheets, and, as the eight hours permitted, total volume cal-
cu]aéions, isokinetic sampling percentage calculations, and.normal report writing

efforts.

\

\

The reason for this eight hour restriction was that for this particular
test, the Project Engineer was interested in total volume of gas sampled, and

a very brief report of activities at the test site. The report is excellent,and

was submitted within six working days after completion of test.."




I1I. CONCLUSION AND RECOMMENDATIONS

The total beryllium catch in thé sampling trains is cqnsidered too small
to allow conclusions to be drawn about efficiencies of the separate portions
of the train. In turn, no direct recommendations for improvement of the
beryllium sampling train can be made based upon the results of this experiment.
The proposed second part of the experiment is cancelled because the results of
the first part indicate that not enough beryllium is in the stack gases to allow
a "train efficiency” experiment. No well founded conclusions can be drawn
relative to previous beryllium testing indications that beryllium stack gas
contaminants are getting "through" fiiters. It is recommended that a known
source of beryllium be obtained for any further testing.‘ This could be a
commercial or Atomic Energy Commission stackg.or ﬁt-c6u1d be a substitute

source such as a lathe which is machining a given amount of beryllium under

. - .‘ STACK
controlled conditions as shown below in Figure 3. e E%??q_
BAG HEPA
CONTROL FILTER |o|o- SAMPLINC
PORT £33
VACUUM HOSE |x““J
(=] : [~]
l >y eses” l
O CUTTING
KD -
‘ TooL SAMPLING SAMPLING
BERYLLIUM PORT =+ | PORT &# 2

CYLINDER

FIGURE 3



APPENDIX A

P
-

SUMMARY d%-ANALYSIS METHOD FOR BERYLLIUM SAMPLES
York Research, Incorporated, used the EPA suggested method to analyze
the beryllium samples. In outline form, the chemical portion of the method is:
1. React with nitric acid ‘
é. ‘React above so]ufion with sulfuric and perchloric acid
3. vaaporate to neér dryness on hotplate |
4. React (dissolve) in hydrochloric acid
5. Bring to 5 ml total volume
A portioﬁ of the 5 ml (usually 1/2 to 1 ml) was decanted and aspirated
into the Atomié Absorption (AA, Perkin-Elmer Model 303) flame. The absorbance
line prodééed wés then compared to a graph which was previously drawn by reading
absorbance of known concentrations of beryllium solutions. York Research, Inc.,
reports that with their AA unit sensitivity setting of 1 (on a scale of 1 to 10),
and with 1% absorption, the AA will allow a reading of 0.03ug 3e/ml. This is the
setting which York Research, Inc., used in all cases except the reruns (sample
Nos. 165, 167, 168, 181 and 182 rerdns). Those five were run with a sénsitivity
" setting of 5 which York Research, Inc., reports will allow a reading of 0..006ng

Be/ml.
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Table A-1 below shows why the va]ues <0.15 and <0.03 must be used instead

of zero when reporting “negative" analytical results.

TABLE A-I

BERYLLIUM ATOMIC ABSORPTION (AA) READINGS

Sensitivity setting
on AA

Capability of
Sensitivity Setting

Sample volume

' as prepared for

Minimum Content
of Beryllium

in pg Be/ml ‘Reading by AA in 5 ml which will
in ml give a reading.
ug Be
1 0.03 5 0.15
5 0.006 5 0.03 .

Table A-II shows all of the results of the beryllium samples with all

appropriate codes.
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CODE:

Be - Beryi]ium ‘
SI - Speedring Incorporated

TABLE A-I1

2a, 2b, 5a, 5b, - See Table I dated October 26, 1971 - Test Method

N - North Stack
P -~ Probe
F - Filters

11, 12, 13, 14, 15, 15 - See Table I dated October 26, 1971 - Impinger Numbers

Sample No. Code ‘Description/Date Analytical Results
ug Be all values
are <0.15 unless
otherwise indicated

151 Be-SI-N-2a-P Water & acetone washings 10/25/71 |
152 Be-SI-N-2a-F Filters 10/25/71
153 . Be-SI-N-2a-11, 12, 13 Water, water & acetone washings 10/25/71
154 Be-SI-N-2a-14, 15, 16 Acid & acid washings 10/25/71
155 Be-SI-N-2b-P Water & acetone washings 10/25/71
156 Be-SI-N-2b-F Filters 10/25/71
157 Be-SI-N-2b-11, 12, 13 Acid & acid washings 10/25/71
14, 15, 16
158 \Be-SI-N-Zb-Back Half Back Half of fiiter holder only’ 10/25/71
159 Be-SI-Whatman 41 Blank_filter 10/25/71
160 Be~SI-Millipore AA™ Blank filter. 10/25/71
161 Be-SI-Sulfuric acid 10% Blank filter 10/25/71



TABLE A-II, continued

Sample No.

Code

Description/Date

Analytical Results
ug Be all values
are <0.15 unless
otherwise indicated

162
163
164
165
166
167
168
169
170 -
171
172
173
174
175
176
177

Be-SI-HCL 10% Nitric 10%
ée-SI-Acetone
Be-SI-Distilled Water
Be-SI-N-5a-P1
Be-SI-N-5a-Pa
Be-SI-N-5a-F

"~ Be-SI-N-5a-11

Be-SI-N-5a-12,13
Be-SI-N-5a-14 -
Be-SI-N-5a-15, 16

. Be~SI-N-5b-P1

Be-SI-N-5b-P1
Be-SI-N-5b-F
Be-SI-N-5b-11
Be-SI-N-5b-12, 31
Be-SI-N-5b-14

e gy, e - v e s e -

Blank filter
Blank fi]tgr
Blank fi]ter
Water & acetone washings
Acid washings

Filters

Water, water & acetone washings

Acétone washings

Acid & acid washings
Acid & acid washings
Water & acetone washings
Water & acetone

Filters

Water, water & acetone washings

Water, water & acetone washings

Acid & acid washings

11

10/25/71
10/25/71
10/25/7
10/25/71
10/25/7i
10/25/71
10/25/71
10/25/71
10/25/71
10/25/71
10/25/71
10/25/7
10/25/71
10/25/71
10/25/71
10/25/71

e i R S

<0.03 .

<0.03
0.09

2.85

0.21

L e e
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TABLE A-II, continued
Sample No. Code Description/Date Analytical Results
ug Be all values
are <0.15 unless
otherwise indicated
178 Be-SI-N-5b-15, 16 Acid & acid washings 10/25/71
179 Be-SI-N-5b-P] Water & acetone washings 10/26/71 0.90
180 Be-SI-N-5b-P2 Acid & acid washings 10/26/71
181 Be-SI-N-5a-F Filters: - 10/26/71 <0.03
182 Be-SI-N-5a-11 Water, water & acetone washings 10/26/71 <0.03
183 Be-SI-N-5a-12, 13 Water, water & acetone washings 10/26/71
184 Be-SI-N-5a-14 Acid & acid washings 10/26/71
185 Be-SI-N-5a-15, 16 Acid & acid washings 10/26/71
186 Be-SI-N-5a-P1 Water & acetone washings 10/26/71
187 Be-SI-N-5a-P2 Acid & acid washings - 10/26/71
188 Be-SI-N-5b-F Filters 10/26/71
189 Be-SI-N-5b-11 Water, water & acetone washings 10/26/71
190 Be-SI-N-5b-12, 13 Water, water & acetone washings 10/26/71
191 Be-SI-N-5b-14 Acid & acid washings 10/26/71
192 Be-SI-N-5b-15, 16 Acid & acid washings — 10/26/71 .
THE FCLLCKING NERE REANALYZED USING A SCALE oN THE ATOMIC ABSORPTION 5 TIMES MORE SENSITIVE THAN THE  PREVICUS ANALY SiSi
RERUN 165 10/25/ 11 <0073
“RERUN I67T 10/25(71 <093
RERoN I3 i <03
RERUN (82 1072671 <oo3

12



APPENDIX B

PROJECT PARTICIPANTS

1.

Emission Testing Branch, ATD, Thomas E. Ward - Project Test Officer,
on-site during source sampling

Stationary Source Emissions Metﬁods and Measurement §ection, DCP,
John Burkle - Project Engineer, and Roy Bennet - Observer, on-site
during source sampling. | |

Engineering Science, Incorporated, Washington, D.C. - Contract Source

Sampler.

. National Emissions Standards Development Section, DOC, Dave Patrick -

Observer, on-site during source sampling.

Source Sampling Fuels Analytical Branch,_DAS,:Darny] J. Von Lehmden -
Observer, on-site during one day of source'samp1ing. Mr. Von Lehmden
is the Project Supervisor of.the beryllium sample analysis.

York Research, Incorporated, Stamford, Connecticut - Contract Beryllium

Sample Analyzer.

13



'SOURCE TESTING AT SPEEDRING, INC.
A REPORT OF FIELD TEST RESULTS
’ ON ,
BERYLLIUM MACHINING OPERATIONS
AT
‘SPEEDRING, INC,
CULLMAN, ALABAMA

SUBMITTED TO
MR. THOMAS E. WARD, PROJECT OFFICER
OFFICE OF AIR PROGRAMS
ENVIRONMENTAL PROTECTION AGENCY
RESEARCH TRIANGLE PARK, N.C.

" CONTRACT NO. 68-02-0225

BY
ENGINEERING-SCIENCE, INC.
600 NEW HAMPSHIRE AVE, N.W,

WASHINGION D.C.

NOVEMBER 1, 1971
1.5




INTRODUCTION

On October 25 and 26, 1971 staék emission tests were conducted

-on beryllium emissions at the Speedring, Inc. plant located in Cullman,

Alabama under contract number 68-~02-0225 and Task Order 3. The main

purpose of these tests was to evaluate a sample collection method for the

hazardous pollutant, beryllium. Results of the méfified sémpling train

are intended to provide the basis for determining the most feasible
method for sampling beryllium.

All sampling was conducted under the direction of the Office of
Air Programs, Environmental Protection Agency, Mr. Thomas Ward,
Pfoject Officer, EPA,'et.'al. déveloped the ﬁethod which uses eight
impingers in series with special reagents in .each impinger. Two com-
plete trains were run simultaneously and, in addition, two "ﬁackground"
trains were set up tb determine potential on site contamination.
Testing was conducted after the plant begap machining oberétions under
normal operating procedures and regular work day.

Mr. Ward assisted in engineering a through test by arranging for
stack extension, ladders, electricity, and 6£her test facilitieé,
providiné the special reagents for the several impingers, and assisting
in sample recovery to assure proper handling and disposition of each |
speciman.

All samples were turned over to EPA at the conclusion of the field
tests for subsequent analysis by EPA. Under Mr. Ward's guideiines oﬁe
man-day of effort was used to prepare this report. The report contains
two sectioﬁs in addition to this Introduction; a Discussion which

describes the test procedures and an Appendix which includes copies of

the raw field data.



Messrs. Michael E. Lukey and John Chehaske conducted the field
test for the EPA, made the associated calculations and prepared this
report. This report does not contain a discussion of the laboratory

results.



~

DISCUSSION

- . The purpose of the two day source tests was to determine the

feasibility of a modified sampling train for testing the deleterious

.pollutaﬁt, beryllium. The plant was located in Cullman, Alabama

-‘and produced machined/tooled beryllium components. The machining

operations are similar to mild steel machine shops and inclqde
drillin;, milling, cutting, sanding and ciose tolerance lathe operaﬁions.
Because beryllium is a brittle metal, the machining oﬁerations emit
a finé metalic (Seryllium) dust. Speedring, Inc. used a‘vaccum system
connected to two baghouses to remove the dust frﬁm the Wﬁrk area.
All of th%ztesting was perférmed on the north stack, on a roof top
with a halfmoon shape. Mr. Thomas Ward, EPA Project Officer, made
arrage;ents for the temporary stack extension (made bf sheet metal
having one foot inside diameter), electricitf and other ancillary
supplies.

Beryllium emissions ére quite low when compared to other mass
emission rates from coﬁbustion sources. N§ visible emissions were
noted d;ring any of sampling periods. The filters were checked
periodically during the sample runs (as a check for rgpid buildup)
however, only slight color change existed at the very end of the sam-
éling time. Because of the low emission rates, the conQentional par-
jculate train (EPA Method 5) has to be modified to improve the collection
effeciency of the sub micro particulate. Eight impingers were used

in series with a variety of reagents. The first two impingers contained

100 ml of deionized distilled water. Impinger three was empty.

1
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Impinger four contained 100ml of an acid solution (HC1/HNO
Imbinger five contained 100ml of sulfuric acid solution. (Thé
4exact.concentratioﬁs of both acid soiutions were not reported nor
asked for by the test team. Impinger seven contained 175‘grams of
silica gel and the last impinger contained about 50 grams of soda
lime pellets to protect the pump. Figure 1 shows the schematic dia-
gram of the sampling scheme.

A total of six runs were made over the two day period. Two
trains were run simultaneously during all tests. Trains labeled
5a and 5b were assembled in a motel room located approximately 8
miles from the test site. In addition to these two complete trains,
two '"background" sfations were setup (assembled gpdm;eagents added)
on the roof top of the plant and the probe tip was placed in the
stack. No sampled air was pulled through the Backgrbund units 2a
and 2b. These units were set near 5a and 5b for the same ''run"
time. Sample recovery for the two background units was made on the
roof top of the plant. Sample recovery fof 5a and 5b were made at
the motel room.

Figure 2 shows the stack configuration and sampling points for
the two units. A velocity traverse was made to determine probe tip
size stack velocity and flow as well as tip location. The probe
tip was placed at the point of average velocity and not moved during
the entire sampling periods. Figure 1 and Figure 3 indicate the exact
contents of each of the trains,

A summary of the field data and calculations is offered in

Table 1.

(9



The stack.temperature was nearly CQnstant and did not vary more than
10 dégrees from the average temperature of 110°F during the entire
, ' J—

sampling period. The average velocity of the stack was 44.7 feet per
second. The flow rate at standard conditions (70°F and 1. atm.) was
1805 scfm. The four sample vclumes rgnged from 231 to 269’dry cubic
feet with an average of about 250 cubic feet. "The moisture content
for four samples was about 3.3%.

The actual field sampling was without incident for the two déy
tests. Only slight adjustments had to be made to obtain the sample

flow for isokinetic sampling conditions{ All of the raw data

sheets appear in the Appendix.

70 |



APPENDTIX

FIELD DATA SHEETS
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FIGURE 1

19
FICURE A-l, Particulate Sampling Train. Ll

1. Buttonhook-tvpe probe tip 12. Thervometer

2, Stainless Stecl Coupling 13. Check valve

3. Probe 1., Umdilical Cord

;4. Cyclone and Flask 15. Vacuuwn zauge

5. Fritted Glass Filter Holder 16, tcedle Valve

6. Heated Sample dox 17. Vacuun pump

1. lcc Bath 18. 3v-Pass Valve

19. Dry Gas leter .
20, Calibrated Orifice

21, Inclincd-Vertical Manometer
22. Pltot Tube

' SAMPLE NOS. 2a, 5a, 5b OCT. 25, 1971 and 5a, 5b OCT. 26, 1971

® . !
IMPINGER NO,

Il
12
13
14
I5
16
17

18

IMPINGER CONTENTS.

100m1. H20

100ml. H20 GS Impinger

Empty

HCl/HNO,z solution

100ml. HZSO4 solution

Empty

175 grams of Silica Gel

50 grams of Soda Lime



z ¢

//"7

1 Ft. Inside Dia.

4/

Outlet

103’

N

SAMPLE BOX #1
SAMPLE BOX #2

o

FIGURE 2

\4
N

89 1"

S-2

STACK CONFIGURATION

v

CROSS SECTION VIEW
OF SAMPLE PORT '



~ FIGURE 3

~

19
4 ' FIGURE A-l. ;Par.ucullate_.Sampllng Train, ' U3 !
/ - 1. Buttonhook-type probe tip 12. dhermometer
2. Stainless Steel Covpling 13, Check valve
¥ . J. Probe T 14, Umdilical Cord
. 4. Cyclene and Flask 5. vacuum gzauge
[ 5. Fritted Class Ffilter Holder 16, lcedle Valve
6. Heated Sample Box © 17, Vacvun Pump
7. lce Bath 18..3y-Pass Valve
. ) 19. Dry Gas leter ) .
! 20. Calthrated Ortfice
. 21. Inclined-Vertical Manometer
22, Pitot Tudbe
SAMPLE NO. 2b OCT. 25, 1971
TMPINGER NO, ‘ : IMPINGER CONTENTS
I _ 100m1. HC1/HNO,
12 ' .
100ml H2804
13 Empty
14 100m1. HC1/HNO, solution
15 © 100ml, H,50, solution
16 Empty
17 175 gms. of Silica Gel
18 ‘ 50 grams of Soda Lime



SUMMARY OF FIELD DATA

A}

Sample Start- Samfle Sample Average Moisture Probe Precent Average
Number/ up Time Volume Stack : tip Isokénetic (in.H20)
Date Time (min.) (£t.3 dry)  “Temp.(OF) (%)  size (inm) - (ft) -
_ - AP AH
5a/0ct.25 09:00 am 300 248.98 112 3.3 % 9% .53 2.34
5b/0ct.25 9:00 390 269.05 112 3.4 103 55 2.42
2a/0ct.25 9:00 ~% - - - % - - -
2b/0ct. 25 9:00 - - - - % - - -
- 5a/0ct.26 7:24 300 253.03 110 3.2 X 97 .52 2.19
) . _
) 5b/0ct.26 7:24 300 231.69 110 3.3 ) 50, .48 2.33)
’ ’ /ﬁ,? '

*  Background samples



A.

B.

 Stack frea =

vaatxou jSég ALy
Date__ ot ?9_,_m

.Test. o, _I_-___\__m_
—2’.“'{— L/l .;;ll.:—,f et / g

“f

W ” 1o o4yt

Dist. from inside of f»*
ncar wali, in.
(.-{LL&() v(\,(,“a;l,h \))
Well thickness, in,, =

-

A ————e ¢ ¢ e et s o e v s P e

Inside dianeter of stack

= [.\...P

! . ‘ Conments:

Sreteh of stack cross- séction
showing sempling holes

'Calculat\onéz

1
v

R

/Lo» ] Q\. bt VL’-

. - . GUTLET

=3

T .
é)o-x,'t:l';&\c OLth- 2. o flor

. ’
! ’» . o 1 . I
At Q0 i ol s MG :,,'v‘\lw‘

Caleulator )y g

Point % Dia. for Dist. from outside

circular stack

of sawple port, in.

- 7,

0.5

/‘J{?

h2S

‘3.8

NI <o
DR ESECEIES

e e

1
~N

8.5

51

[0:5

143

[

- ve———

i anees b —




. VELOGITY TRAVERSE FILLD DATA ° SocT 7/
| | F 29,7
Plant Sj').'.”r!.;} I,-;-. ' :-T:)\-r/ - ﬁ Z
' Vv . /qn /Jl/e Z/C{{,.;, %//»

Test Sew, Sh, 24 2b : : e 4
. = . Coe ¢ ( o
Location'_(Lutdnw.., AF i
Date __: Q.% 25 1a7]

Operator  sne U 7
P

Meter tH 1.94

I - ~ T R
Clock (1) (1) - - (2) - (2) Stack Templ.oF |
.. .t . ] r: - : , ) . Aot iord o 2 — o Lo
Tiue |Point | P, 0. B0 Vo Taanm) ep, dn, .0 VAP, Fa. HN (TN (ST

' 0.3 B C | Jlo

2 ©0,3% |- ‘ - ‘ i

2 99 N N L

; \f
| Q. %
O.qy ;

i

' B . - 'i'_- - ~-—--<.-...:£
0.38. ,. I
S . i 3

]
-
!
|

CYL .

oY’

) SRR

y
S
b
b
S 0,43
4
3
2

O, #0o

l 037

12 4,40
(1) “aP, in. o0 Averzge 0.408
(2) &P, 1in, H20 Average

Comments:

I( WP-26 {12/07)



Pian t._.. .__:5.‘;%}3::..‘:_{.144.1:& —.Z.‘Q_L-t;_u.._.\.é’_(.'-;i:,./.::u.:.;//f‘)—é fote Q‘: 7 :\'27-—-’ 2 7/ -

Scupling iccaiion - Pand TiA
N

z. AT s

&

N

STACK DATA FOR HCHOGRAPH: . e e i e

1. Meter aH .43 i H.éO : o

| . R .
2. Avg. meter tomnt (ambient + 20° WS +20 °F Qg

&

3. Moisturc (volume) 3 4 g

4. Avg, static/ press, + 0,285  in, WOX.073 = + -0 2. in. Hyg.

8. Bar. press sampling point 29.22- inHg + o2 (static press in.ilg) =

6. Bar press of meter  2.4.3% ° in. lig.
0 o | _ 5. ?,67.3‘./‘ | in; Ha

0. - a,22 N, Hg - 1o

i (sl

8. fAvg. stack temperature . ))0. °f,

o=

.9. A\-’g. stack velocity (&P) -~ 4. Y in H20. HAX. VELOCITY 2,59

- € factor (1) ..‘»],/'5 ) (2‘)'

10. - Probe Tip size )/{/',:,‘1‘~,l,.nq. Alas, U ,0_2?«;.-@



PARTICULATL ™" ZLD DAIA

fun Xo.  Gp Y VERY IHPORTANT - EILL IN ALL BLANKS fbient Temp °F &

tecztion (00, ... RL Rezd end record at the start of . Bar. Press. "Hg 2 32
. 4 ezch test point.
Dzt2 et 2o 192/ L Assumad Moisture % /. O
PATHOLOGICAL. INCINERATORS-
Czereztor () e read and record every 5 minutes. Hezter Box Settiing, °F @
Sempie Box No. &iy ) Probe Tip Dia., In. QRS a4,

C FACTOR 4. Li' ‘ - : ‘ AVG. AP AVG. AH

i | ) 4 Pumd

‘ : DRY GAS Pitot " Orifice AH Dry Gas Temp. |Vacuum {Box Impinger (Stack | Stack

{ Clock | METER,CF__ [in. Hp0 ' in H,0 In. Hg {Temp. i) Pross | Tcmnp

o Point  Time | av.24 Ap Desired 7] Actuai | Inlet ) Outlet |Gauge | °F °F . jin. Hg | °F

1 e Oy G4) 3] 10D 2. 20 R.Z2O| 74 A7) 5 B 2747 Ji G

i : L5 G222 3% Lo, 4 2,25 .ol 8% 24 . 5 & Q d

l ; |25 N Qe 2. 2.5 .24 1 92 74 3.5 e | LLig

* L35 GO 4y Vo) ) aiasT | 2,940 s 7.3 “.0 <O ; e

| fa s ©7T4. 73 o %5 | _@2.es5 | 2250 2F 7.5 | 4.0 42O | 58

? ! by ww oal oove | 2. s0 | a2 <ol 97 7 . 20 | ¢« e

Hg teaodl cem o b s | s [ 2 e & P R e i Loy

. E R R R TR 2 - = o | | R

i i )= e - IR R : Lo - ! P

' [ N 1 : [ = = - & 99 72 s | | iy

r 4o - e ' AR 2 S )N 2.0 g, A = ] 5 '

i -1 b AN o e | 2 el AT A I w ! o s | f

. 2 b A = ) 3 s l e 2 ey I )<L NP ol K & 5 ! ] <~
sl 2. g | mme o Aot | o e | 2w | s 3 2 o ! e
il =,y =, o | T ; el 5 ) 6.0 55 : i
P ; | '

A e P
COmin@nis:

22-27 {12/67)
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_ "PARTICUL /‘_'\TC' TTZLDTUATA
PLANT SR A 2T

~ 7 e . .
Run No. =48 '. VERY IMPORTANT - FILL I ALL BLANKS fabient Temp °F 2o

- '
' parers . S .
Leocetion Lo Read

. .

Goeretor .- ¢ e read and record evary.5 minutes. Heater Box Setting, °F - -
. - — _ _

Scmpie Box No. 223 ) ' ‘ Probe Tip Dia., In. ‘Oy

ater Box No. o . _ - Probe Length c’

METER A ! i
METER AH Joz Probe Heater Setting . —

C FACTOR ' ' ' ~ _ AVG. AP . AVG. AH

Pump
‘ DRY GAS Pitot Orifice 4H Dry Gas Temp. |Vacuum |Box Impinger jStack | Stack
{ Ciock METER. CF in. Ho0 ‘ in 4,0 °F In. Hg {Temp. Temp Pross | Tewn
Point ; Time TTanoTITTT ap Desirad ] Actual | inlet | Outlet |Gauge °F °F in. Hg | °F
¥ | s PO o i T, e 1 : , £y
2 ; e s e o
N [ ‘ , ] . ' . ]
K BE | | - . -
| o - S : T - -
K = | - : i
s - | - - : | ;
i T . N . | ]
l [ . - 1] oL ! v LAY - - ‘ '
P S { e , ’ - - ] al - l ; 4 -
; T ; - .- N l !
; b el g = A=A 5, O 2 v | y08 £¢ Lo | L b 110
: | o0 zeend 477, 70 e | R 2,40 N 20 (.0, ! - } L2
' | ‘ 1

HENEN

T
(W}

¢
)
~J
—~
"
~N
~
()]
N
~
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PARTICULATL _ <LD DAIA )
PLANT Th ﬂn,,r!,‘,/,‘;., w Tiea . AU : o S

¢ z

Rup ¥o.  om Vo - 'VERY IMPORTANT - E”LL I ALL BLANKS fadient Temp °F fa ©

LOC‘:‘(’.;Gn ( .".6’."’2“' LY e (;- \ﬁ ’ Rf:ad foh lG eCoy d at LII: S\'a t Of B(Ak - ‘ ress. "l[
: )2
acn LGSt pO"nt. :

Dat2 Kt ol 3 7) , : R Assumsd Moisture 4 7
! i t0GICAL. I»\CIN'RATOnS- ' :
nd record every 5 minutes. .~ Heater Box Setting, °F

Scmple Box No. - R : | Probe Tip Dia., In.

Fater Box No. | EB ' L ~ Probe Length <

METER AH LY | - , - Probe Heater Setting

C FACTOR : S - . - ' ' AVG. AP &Y . AVG. AH

g S o | e i s g ey

‘ | : Pump
| DRY CAS Pitot |- Orifice 4H Dry Ges Temp. |Vecuum |Box Imoinger St: S
‘ Ciock METER.CF in. Hp0 ' in Ha0 °F In. Hg [Temp. TCTD Piro T
Point | Time [Tgwp s | AP Desired ] Actuai | inlet | Outlet |Gauge °F °F in
- { T B IR Ot b P ) Lo ik o
i e, A L [ ] T P RS L S
i ; ) - . L | . P ., .- .
| - 2 I I |
il x i 4/ s ' - I ! ot ] - , , R ' -
I x e | ‘ - l ! / - - roe y
b v ) | P P~ o - -2 ¢ T !
5 AR : ’ ! | R i 4 - i |
! S - L1 - oy ! l I
,5— ! . f - - > | * w4 b ) - A . . T l J‘
! T sty 2 4 e R 2 Tred ! S I |
{ Sl B .'.{ - v ] ) ' 7. .00 Ly /) 77 LT - ' i
I N oo | 2,20 Z20 |/ Dol ; 5
: Il sl Cra, sm =g | 2,10 2.0 ) s v oo S.n s ' |
[ ; | l l i l
C mner S r:,.-' B -i' : :i. 72 ./l Aon LI

RCAR-Z7 (12/67)
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PARTICULATE CLEANUP SHERT

pate Qel” 26 )9 7/  plant: ﬁpe.y/m,;-ﬁj—»m/ 'C’:u:‘?’fm,,/)ﬂ
{un Number SAH | Locétion of sample port:

}Dperator :.\/bszé— : Barometric preséﬁre:

sample box numbér: S5 Ambient temperature:

{ \ ' :

Impinger H>0 ' Zop ! 1005 Lo 10¢, g{;%&)

1 = wort ko gy 94 el H o

{ L. . .
NVolume after sampling ml 3 &7 Impinger prefidTed- with ml -
Y 0 oaald ///2613//9',:{ 100 L ‘

WVolume collecte? ml .£5/)O7u£lﬂﬁal o wQ_
= T e el
j $ . qee |
: 8 (L(‘,L_;,‘-,:l -54&“-;:‘*, ‘5-5‘ 5;"."{.’-. ('f,‘{";(' I‘c\._ XJW{$1f p'('_,;...P
Impingers and back half of : ———— Container No.
- 3 - Lt . 4
filter, acetone wash: JoO Al 397 A

Extra No.

Probe, cyclone, flask, and | Lontainer No.
front half of filter, :
acetone wash; Extra No.

!

Filter Papers and Dry Filter Particulate

Filter number Container number Filter numbern ‘ container numbe:

' ‘ p o
Q00 P,()J\,J\A, 4{«%}'(1\

pa
T g 14 00 qrj
Silica Gel Ck“lﬂhxu MNo3 ?/ 5;7
: Z kL
Weight after test: Vaﬁmd
Weight before test: 175 8,00 : -3
Moisture weight collected: 40,6 6,5 Moisture
Container number: l.#z 2. 3. 4. total 3206 @
Sample number: Analyze for:

‘lethed determination:

comments : /Zﬁng s ol Aima) oA G /o o Heides Lo, At
7 / 7

& «_-,;.\‘.:Qﬁg. /Qtvm\/ Qe ool ule
1]



PARTICULATE CLEANUP SIEET

» - N v‘;‘ R
| qate @/C/t 25 :'q 7 , : Plant: ‘l i-\’..‘w’ ='.:-~ T)\--L TP N S (ll o
h ! ' v 4
‘].un Number SA RAC J2EF Tai.  Location of sample port:
%perator:‘/ngzu TEs ~ Barometric pressure:
. R . \ - .
sample box number: SR - RAc-zZEr Ambient temperature: D0 F
i - -
! (-", . r' e A 417»;» '9/,{/ ,L()"f
Iimpinger H»0 ' . o el Foonrl oo o) et o
; o > zowi!lm b - - 9 B
?olume after sampling ml 3 S Impinger’ p?=firﬂed with ml
» g ol AN 102 2
volume collected ml ‘& 100 Aisoy 86 L
f : [ - L AN (R Ao s S
stone b/ Seod s o 5
. . 8 (Xﬂp—/s‘.r 5‘({:_’“‘” - 387 z
"Tmpingers and back half of Contalner No.
i filter, acetone wash:  ' L USSad_

Extra No.

Probe, cyclone, fl;ask, and : Container No.
front half of filter,
acetone wash: _ Extra-No.

1/'
Filter Papers and Dry Filter Particulate

Filter number ‘ " Ccontainer nunmber Filter number Ccontainer number

j’?“’w’ _,0(« lu,ﬁtﬁ s ; m»—#

bex 25,107/
B
£
2.EE ) _
Silica Gel ana_.«_&,\,w /‘\’o‘ S ﬂ//vz/' /('/C(,:/:, V\I\ ey ;_,/«ﬁ, " ﬂ/& :2
' Z(L’fju A(ubﬁ\ I/"(/n-(..)‘ Yoo

Weight after test: A 387 oY

Weight before test: 175, 6pngy 1754000 - ,?'2

Moisture weight collected: Yl 23.% Moisture

Container number: l. g5 2. ¥4 3. 4. total 51,9 _G°
Sample number E)B . : ) . , Analyze for: Be

1ethod determination:

Comments (l&.f.,\; df Acie  gems ad //z /’.«(?z//: ,’“)L,,\, 4,/»%1 B el
' Va

/)4..{»-4 ! Af é‘—é‘-{...“/i—
o ¢



PARTICULATE CLEAN

aLe (Qz,( ?\,LJQ"I'

I

- L a4y

\I,(\JV)\_ u‘( L.({L(C.,
va\/ w IL‘-CQ

g

S F—’U'-r. ZAMT‘,,
v

Uup SHELT

Plant:

&..z’&w.,;ﬂxa b

Jun Number EA Rac ) pH Location of sample port:
] . :
dperator: ;;S) TO. Barometric pressure:
3 7 .
sample box number: 85g pac/ RH Ambient temperature:
% '7-7-.‘,:’.'.3-; Czn‘. ,—'\. ' : /‘J ‘«'{"(Jv‘f 7,!~cl‘“
Impinger Hn0 Nol 100 o H,© 87 =+
' Mo oot Mo GS 93 L
! : . - . .’f, N .
volume after sampling ml 2 £# Impinger pf%%%lled w1th ml
Y o L Hoxl et -7_0""e' L ”j’ s x_,/' R
Vvolume collected ml x @3 wi Husoy = | = 8 ‘yﬂ“‘““‘ h?’ S?PVJ
’ K . & St e
} Tt Al =
. € SCAA »”aw 72022
Tmpingers and back half of _______Container No.
filter, acetone wash: Y00 AL .
" Extra No.
Probe, cyclone, £flask, and container No.

front half of filter,
acetone wash:

Extra No.

Filter Papers-and Dry Filter Particulate

Lo A

Filter number , Container number Filter number Container number
‘];};7(‘\({(‘_; &t ?45, lq')'/
opt 4
’}
Qorletsse p ) g - »
Silica Gel 22\:1(‘{»« e 2‘ Koy <. SA/ZC--.“#V bt X ('.'.{.‘);‘.' .-‘:~:‘,»L.1-T(.« /JO é
. 2,7 Hoo 2L ju.pt-r\f 1
Weight after test: ﬁt; 370 ol abtae s
Weight before test: /17 54 20 L G0 g
‘Moisture weight collected: 422 e 24,7 oiz Moisture o, o _
Container number: Loz 2. 7L" 3, 4. total __ 3¢.2 g
) —
Sample number: Analyze for:
tethod determination:
s: A0 » / 5L o e o L
comments:_ MVWor, ok aree  trenws ad tie Mot ,57 Lo, o G ooty
L} {4 g

.[)r'\,r\ .- trQ_( //>
v



PARTICULATE CLEANUP SHEET

v - - ' N . 4 +

mate_ (el it 1997 Tawada Plant:  Shoud i phee Toves (b iloin H0
- K _ r 7 LA
‘un Number & {2

Location of sample port:

bperator{ 05 ) Efcﬂ : Barometric pressure:

e
N

. )
3ample box number: SE

Ambient-temperature:

14
N d'\"\(\ :
Impinger Hp0 , No | 200 02 4O Job L Ha O
! - . | 2 /0094 Ho(Gs) | 98 ot
Volume after sampling ml 2 o) Impinger pfe L&ifdlylth ml
o . 00 =R WMo/ Hegl 9
vVolume collected ml - ;;00 3 /rf;-‘-(;{ g 95
! : La;- Son ! | T}q _L_'

d"*él/z/gafl

3cﬁl& Container No.

Tgot L

Impingers and back half of
filter, acetone wash:

e e

4P/  Extra No

Probe, cyclone, flask, and
front half of filter,
acetone washﬁ

Lontainer No.

Extra No.

- " L

Filter Papers and Dry Filter Particulate

iFiiter number Container number Filter number

‘jx (s jpalns Al .)

i
]

container number

A
4 4 g . ' d
Silica Gel SW.".;? - a.:_.t;;wff-i«(:;x\,,c\ (I‘I"j i'/

Weight after test:
Weight before test: /o
Moisture weight collected:
Container number:

37.7 Gamd) Moisture

1. 9 2. 3. 4. total 377 ar

Sample number: Analyze for:

1ethod determination:

Comuents : (igﬂ//,\/ W/J Al Atmd) R 9,1,92/"),. -/ﬂm\, ("/é/ &c?f‘ ” f‘i—;«{(?’
Y [4
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APPENDIX D

. ENVIRONMENTAL PROTECTION AGENCY
Office of Air Programs
Research Triangle Park, North Carolina 2771]

eply to - '
i of - e pate: = 7 OCT 1971

Subject: Beryllium Testing Methods Development

Lox

~ To: Acting Director, Division of Compliance

1. A test plan has been developed by the Chief of Stationary Source
Emission Methods and Measurement Section (DCP), who will fund the test.
An exact description of the test follows:

a. EPA gas pumping and measuring equipment will be used.

b. The collection trains are listed-in Table 1.

¢. The probe ind glassware will be washed with liquid, the
same as in the first impinger of the collection train used.
-In the case of water in the first impinger, an additionai rinse
of acetone will be used; and an acid rinse will be used after
the acetone rinse.

d. Each impinger will be individually "bottled".
Each wash will be individuaily "bottled".
Each filter will be individually "packaged".

This will allow for Beryllium analysis of individual components
of the collection system.: _

e. The probes will be placed in the exit horizontal stack 8 diameters
~ downstream and 2 diameters upstream from any obstruction as follows
“in Figure 1.

!
- ‘ - — HORIZONTAL LINE
1

TRAIN "B" <—F TP A" TRAIN "A"

PROBE TIPS

Cross Section of Stack
Figure 1
Isokinetic gas sampling rates will be used. Single point

sampling will be used. Millipore AA"filters with Whatman
41 backup wiil be used. :
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2. Some input for consideration in establishing the test plan was
furnished by the Source Sampling Fuels Analytical Branch (DAS) via
Darryl J. VonLehmden and Robert E. Lee, and the Emission Testing Branch
(DAT) via Thomas E. Ward and Roger T. Shigehara.

3. The objective of the test is: . ’

~a. To establish an acceptable method for the collection of the
Beryllium sample from a machine shop source.

b. To validate (or invalidate) previous test data, spec1f1ca11y,
The American Beryllium Company, and Speedring, Inc.

4. The execution of this test is tentatively scheduled for October 25
through 29. An alternate date could be November 1 through 5. The place
is Cullman, Alabama, Speedring, Inc.,North Stack. There is room at the
test site to accommodate up to ten people comfortably.

5. This memo is to inform all involved groups of the test plan and schedule.
This memo is also to request input/concurrence in writing of the test plan
and schedule as they may apply to the involved group(s).
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Robert E. Neligan
Acting Director
Division of App11ed Technology

. Basbagill, ETB,DAT
. Shigehara, ETB,DAT,CIS

cc: Mr. D. VonLehmden, SSFAB,DAS
Dr. R. E. Lee, SSFAB,DAS
Mr. J. Nader, SSEMMS,DCP
______ Mr. .d. Burkle, SSEMMS,DCP
Mr. D. Patrick, NESDS,DOC
Mr. J. Peoples, NESDS,DOC
Mr. J. De Santis, NESDS,DOC
Mr. J. McGinnity, ETB,DAT
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