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PREFACE

The work reported herein was conducted by TRW Environmental
Services pursuant to the terms of Task Order No. 17, Contract No. 68--
02-0235 with the Environmental Protection Agency. Mr. T. E. Eggleston
served as Project Chief and Crew Leader. Mr. Carl D. Bell, Office of
Air Programs, Emission Measurement Branch served as Project Officer.
Mr. Leslie Evans, Office of Air Programs, Industrial Studies Branch
served as Project Engineer.
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II. INTRODUCTION

Under the Clean Air Act of 1970, as ammended, the Environmental
Protection Agency is charged with the establishment of performance
standards for new or modified stationary sources which may contribute
significantly to air pollution. A performance standard is based on the
best emission reduction systems which have been shown to be technically
and economically feasible.

‘ In order to set realistic performance standards, accurate data on
pollutant emissions must be gathered from the stationary source category
under consideration.

Bethlehem Mines Corporation's (BMC) lime kiln located at Annville,
Pennsylvania was designated as a well-controlled statibnary source of its
type and was therefore selected by OAQPS for an emission testing program,
Testing was conducted on two of the four stacks serving the control de-
vice while BMC personnel tested the other two stacks.

Samples were collected to determine filterable and total particu-
lates, sulfur dioxide, nitrogen oxides, trace metals, carbon monoxide,
and visible emissions.




II1. SUMMARY AND DISCUSSION OF RESULTS

General

During the test series, the process operation was maintained at
normal operating levels. HNo major upset or change was encountered. The
baghouse was also operating normally. Total baghouse emissions are cal-
culated by extrapolating the data to cover all four stacks. Emissions
and flow rates from the C and D ducts were assumed to be identical to
the A and B ducts which were tested. The BMC test results of stacks C
and D have not been provided. -

Resu1ts

Results are shown in Tables 1-4.

The results of the trace metal analysis are included in Appendix F.
This analysis was a spark source mass spectrographic analysis.

The test program was carried out with only a few significant problem
areas. During the first day, problems were encountered with the electrical
circuits and it became necessary to stagger some of the tests to avoid over-
loading the circuits provided.‘

The other significant problem was the sampling location and this is
covered in Section V.

The visible emissions results indicate an operation with no signifi-

‘cant visible emissions. The values greater than zero were generally asso-

ciated with bag inspection (compartment doors being opened and closed).




TABLE 1
SUMMARY OF PARTICULATE RESULTS

DATE 1-22-74 1-23-74 1-24-74  AVERAGE

* 70°F, 29.92" Hg, dry
** Pprobe & Filter

|
B
-
i
|
RUN LM-1 LM-2 LM-3
| "A" DUCT: TOTAL TRAIN -
| gr/scfx 0.024 0.024 0.025 0.024
l 1b/hr 2.77 2.25 3.39 2.80
FRONT HALF** | )
gr/scf* 0.020 0.021 0.021 0.021
' 1b/hr 2.32 1.98 2.78 2.36
% of total 83.8 88.0 82.0 84.3
I "g" DUCT: TOTAL TRAIN |
- gr/scf* 0.035 0.041 0.051 0.042
' 1b/hr 5.13 7.83 7.01 6.66
FRONT HALF** | |
r gr/scf* 0.032 0.036 0.048 0.039
1b/hr 4.62 6.92 6.62 6.05
' % of total 90.1 88.4 94.4 90.8
SYSTEM:  TOTAL TRAIN _
' gr/scf* 0.0305. 0.0354 0.0380 0.0346
1b/hr 15.80 20.16 20.80 18.92.
' FRONT HALF**
gr/scf* 0.0268 0.0310 0.0340 0.0306
l 1b/hr 13.88 17.80 18.80 16.83.
% of total 87.8 88.3 90.4 89.0
l TOTAL : 1b/ton of feed '~ 0.263 0.336 0.347 0.315
|
1
i
i
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TABLE 2

SUMMARY OF GASEOQUS RESULTS

sGz -
Date Run No.* Lb./SCF Ury
1-22-74 ALS-1 2.42 x 107°
1-23-74 BLS-1 1.30 x 10°°
1-23-74 ALS-2 4.98 x 107
1-23-74 BLS-2 3.24 x 107°
1-24-74 ALS-3 1.96 x 10°°
1-24-74 BLS-3 3.85 x 1070
Average 2.96 x 107°

NOx
Date Run No.* Lb./SCF Dry
1-22-74 ALN-1 2.52 x 107
1-22-74 BLN-1 3.23 x 107
1-23-74 ALN-2 2.32 x 107°
1-23-74 BLN-2 3.38 x 107°
1-24-74 ALN-3 2.10 x 107°
1-24-74 BLN-3 3.13 x 107°
Average 2.77 x 107°

*Fiprst letter designates A or B Duct.
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VISIBLE EMISSIONS RESULTS

TABLE 3

|
I
'
'
|
I
’
'
II*?
'
'

% Opacity
Date Time Minimum Ma xi mum Average
1-22-74 1341 -~ 1440 0 5 0
1-23-74 1042 - 1141 0 0 0
1-24-74 0916 - 1015 0 10 0
TABLE 4
CARBON MONOXIDE

Date Concentration, ppm

1-22-74 20

1-23-74 10

1-24-74 10

Average 13




IV. PROCESS DESCRIPTION AND OPERATION

Limestone consists primarily of calcium carbonate or combinations
of calcium and magnesium carbonate with varying amounts of impurities.
Lime is a calcined or burned form of Timestone, commonly divided into
two basic products--quicklime and hydrated 1ime. Calcination expels carbon
dioxide from the raw limestone, leaving calcium oxide (quicklime). With
the addition of water, calcium hydroxide (hydrated 1ime) is formed.

The basic processes in production are (1) quarrying the limestone
raw material, (2) preparing the limestone for kilns by crushing and siz-
ing, (3) calcining the limestone, and (4) optionally processing the quick-
lime further by additional crushing and sizing and then hydration. The
majority of 1ime is produced in rotary kilns which can be fired by coal,
oil, or gas. Rotary kilns Rave the advantages of high production per man-
hour and a uniform product biit require higher capital investment and have
higher unit fuel costs than most vertical kilns,

The Millard quarry of Bethlehem Mines Corporation has five rotary
kilns. Four of the kilns were constructed in 1933-35 and have a combined
capacity of 600 tons per day. The fifth kiln, a large one of 650 tons a
day capacity, was installed in 1969. The four older kilns are ducted to-
gether and emissions are controlled by one baghouse. The new kiln (Kiln 5)
and its separate baghouse was tested.

Kiln 5 is 405 feet long and 13 feet in diameter. There is a 60
foot recoup section at the feed inlet and a 22 foot trefoil section near
the product discharge end designed to increase the heatiexchange between
the combustion gas and the solids traveling down the kiln. There are no
preheat facilities. The feed from the limestone crusher is five-eights
to one and a half inches when BOF lime is produced. A three-eighths feed
is used to produce lime for general chemical use. The limestone feed is a
high calcium, fairly hard stone, which has been washed.



The fuel used is a low sulfur coal (0.5 to 1.5%) which is ground
in a Raymond roller mill and blown into the kiln. Bethlehem believes
that most of the sulfur in the coal passes through the kiln and out the
stack. Coal consumption for No. 5 kiln is estimated to be 0.2 to 0.22 -
tons per ton of lime produced. The sulfur content of the product lime
is estimated at 0.001%.

The hot lime is cooled with incoming combustion air in a Kennedy
cooler, fines air removed by screening and the product stored in hoppers.
A1l shipments are in bulk.

The exit gas from kiln No. 5 is cooled from 900-950°F to 525°F _
by spraying water directly into the gas stream upstream of the baghouse.
The baghouse fan which is located between the kiln and the baghouse is
equipped with a 600HP motor. Any large chips are removed by a drop-out
chamber located upstream of the fans. The baghouse which was built by .
American Air Filter Corporation, has 14 compartments and is so sized that
it can operate with two compartments down for maintenance without reducing
kiln production. The bags are woven fiberglass, about 8 inches in diameter
and 30 feet long and are cleaned by reverse air,

Disposal of the collected dust does not appear to be a problem at
Bethlehem Mines' Annville plant. The waste dust collected in the baghouses
is stored in silos and sold to cement manufacturers. Baghouse dust from
the No. 5 kiln is estimated to be 100 to 150 tons per 24 hour period. Any
not sold is stored in open piles which are wet with water to reduce dust.
Bethlehem has plans to granulate this dust with water to form a coarse,
dry, non-dusting commercial product. Also, if necessary they can use all
of this material in Bethlehem Steel's metallurgical operations. In addition
the City of Philadelphia has expressed interest in using the byproduct dust
to stabilize sewage sludge.
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There are four exit stacks about six feet long from the baghouse,
with each stack serving three or four compartments. Two stacks were
tested by the EPA contractor and two by Bethlehem., The plant operated
normally during all testing except for some nozzle atomizing difficul-
ties in the cooling tower spray chamber which caused a requirement that
tempering air be added at the cooling tower exit. This tempering air
was required during the tests from 3:30 p.m. until the end of the test
on January 22 and during the complete test on January 24. No tempering
air was required on January 23. Process data was gathered during the
test and is summarized on the following Table.
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TABLE 5

Summary of Operating Variables

Date

Test No.

Stone feed rate (tons/hr)

Coal feed rate (tons/hr)

Water (gallons/min)

Pressure drop (inches of W.C.)
Kiln speed (RPH)

Feed end temp. (°F)

Product temp. (°F)

Baghouse inlet temp. (°F)

TWEQDOLAC,T’(Gy\D
RXTE - é;?;?¥%%)

PR 269&36:

1/22

1

60
5.1-56.5
28-29
4.3-4.4

78
915-925
175-185
505-520

10

1/23

2

60
5.25

28
4.3-4.4

78
910-920
160-180
485-490

1/24.

60
5.5

31
4,1-4.3

78
920~930
160-165
520-530
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V. LOCATION OF SAMPLING POINTS

Sampling was conducted in two circular ducts at the outlet of the
baghouse (see figures 1 and 2).

The "A" duct services 3 compartments, while the "B" duct services
4 compartments. The “C" and "D" ducts are essentially identical to the ‘A"
and "B" ducts.

The sample ports were located less than one diameter in either direct-
jon from the nearest obstructions. The locations do not meet the minimum
requirements of Method 1, Federal Register, December 23, 1971, but no other
feasible alternative was available. Due to the inadequate location, a total
of 48 points were sampled in each duct.

11




BAGHOUSE

FIGURE 1
STACK LOCATIONS
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VI. SAMPLING AND ANALYTICAL PROCEDURES

Test methods were in accordance with standard methods as published in
the Federal Register, Volume 36, Number 159, Part II, Decenber 23, 1971, and
other established methods. The following is a breakdown of the methods used
in evaluating the various test parameters.

~ Particulates

Methods 1, 2, 5, Federal Register; Decenber 23, 1971. In additioﬁ to
this, the impinger solutions were analyzed for mass (Federal Register, August
17, 1971).

Sulfur Dioxide

Method 6, Federal Register, December 23, 1971.

Molecular Weight (ORSAT Analysis)

Method 3, Federal Register, December 23, 1971.

Nitrogen Oxides

Method 7, Federal Register, December 23, 1971.

Carbon Monoxide

 Method 10, Federal Register, June 11, 1973.

Visible Emissions

Method 9, Federal Register, December 23, 1971.

Trace Metals

The filter and residue were ashed in a low temperature asher, then re-
fluxed with nitric and hydrochloric acid. The material was then analyzed by
spark source mass spectrophotometry.

14
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. APPENDIX A
COMPLETE PARTICULATE RESULTS WITH EXAMPLE CALCULATIONS

£y A - K




l _
REPORT No.  96032.020 paGE 1| or 3 pagr
"‘ SOURCE TESTING CALCULATION FORMS
l.
Test No. 74-LIM-1 No. Runs 3
' Name of Firm Bethlehem Mines
_ ‘Location of Plant_Annville, Pennlsylvania
. Type of Plant Lime Kiln
' Controi Equipment Baghouse
| Sampling Point Locations 2 Exhaust Stacks
I .Pollutants Sampled Particulates
' IT:'une of Particulate Test: : /
"~ ‘Run No._ALM/BLM-1 Date_ 1-22-74 Begin__ 1301 End_1721
' '-Run No. ALM/BLM-2 Date 1-23-74 Begin 1025 Fna 1330
 'Run No. ALM/BLM-3 pete 1-24-74 Begin 0906 Ena 1202
l '-: Run No. Date Begin End
' PARTICULATE EMISSION DATA
Run No. AM-1 | ALM-2 [ALM-3 | BLM-1 | Bim-2 | BLm-
B [ru verometric pressure, Mg mvsolute | 3 0o | poo04 |30.00 | .02 | 2004 | 3.2
Pp Orifice pressure drop, "H,0 1.3 | 0.87 | 1.68 | 1.48 | 1.11 | 0.6
I rondisions. 030 sempied @ meter .00 ves | 68.196 |91.285 |128.915 | 78.40 | 56.3
l Tm Average Gas Meter Temperature, °F 76 - 69 67 86 75 61
Vm Volume of Dry Gas Sampled @ '
l std. Standard Conditions, ft.3 108.564 | 68.463 |93.031 [125.912 | 77.87 57.9:
v, Total H,0 collec.ted, ml., Impingers 1
l & Silica Gel. 383.0 266.4 336.4 519.6 360.6 244.,2
. \ Volume of Water Vapor Collected '
'. | Ygas rt.3 @ Standard Conditions* 18.154 | 12.63 | 15.94 |24.630 [17.09 |11.5
' * 70°F, 29.92" Hg.




PARTICULATE EMISSION DATA (CONT'D)

gr/cf @ stack conditions

Run No. ALM-1 ALM-2 ALM-3 BLM-1 BLM-2 BLM-3
A %M -% Moist in the stack gas b
- Molsture in fhe stack Bas 14.33| 15.57 | 14.63 | 16.36 | 17.99 | 16.65
Mg - Mole fraction of dry gas 0.857| 0.844 0.854 0.836 0.820 0.834
% €02 16.63| 19.40 | 19.03 | 17.83 | 18.73 | 18.80
% 0y 6.83] 8.20 8.13 | 6.83 8.03 8.17
% Ng 76.54 1 72.40 72.84 75.34 73.24 73.03
M Wy = Molecular weight of dry
stack gas 30.934 | 31.432 31.37 [31.126 |31.318 [31.334
M W ‘- Molecular weight of stack gas 29.081 | 29.340 29.41 |28.979 |28.921 [29.113
A Ps - Velocity Head of stack gas,
In.Hy0 : 0.02911 0.0210 0.042 |0.0506 [0.0910 [0.0467
Tg - Stack Temperature, °F 362 352 372 372 358 378
YA P X(Tg + 460) - - - . - ;
Py - Stack Pressure,’Hg.Absolute 30.02 | 29.94 30.22 30.02 29.94 30.22
Vg ~ Stack Velocity @ stack .
' conditions, fpm 720 606 862.5 956.9 |1274.4 917.4
.2 '
As - Stack Area, in. 4778.4 | 4778.4 | 4778.4 |4778.4 |4778.4 |4778.4
Qg - Stack Gas Volume @
Standard Conditions, *SCFM 13,2411 11,081 15,718 16,97.3 22,481 16,206
Tt = Net Time of Test, min. 192 144 144 192 144 144
Dy - Sampling Nozzle Diameter,in. 0.500| 0.500 0.500 0.500 0.375 0.375
%I - Percent isokinetic 103.6 | 104.1 99.72 93.7 103.7 107.C
mg - Particulate - probe,cyclone
and filter, mg. ' 144,01 . 92.8 124.8 259.8 {.181.7 179.:
mg - Particulate - total, mg 171.9] 105.2 | 152.2 | 288.5 | 205.6 | 189.¢
Can - Particulate - probe,cyclone, A
and filter, gr/SCF 0.0204 | 0.0209 | 0.0210 |0.0318 |0.0359 }0.047;
Cao - Particulate - total, gr/SCF 0.0244 | 0.0237 {0.0250 |0.0353 |0.0407 |0.050
Cat - Partic;ﬂate - probe,cyclone,;
and filter, _
0.0113] 0.0115 { 0.0110 [ 0.0170 {0.0191 {0.025
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PARTICULATE EMISSION DATA (cont'd)

Run No.

ALM-1 | ALM-2 | ALM-3 | BLM-1 | BLM-2 | BLM-:
Ca - Particulate, total, gr/cf
8 g ctack cond. 0.0135| 0.0130 | 0.0140 | 0.0188 | 0.0216 | 0.02¢
C_. =— Particulate, probe, cyclone, '
B T nd rilter, 1b/hr. 2.318| 1.982 | 2.783 | 4.622 | 6.923 | 6.6:
- P i -
Cax - Perticulate - total, b/nr. 2.767| 2.247 | 3.394 | 5.133 | 7.83¢ | 7.01--
% EA- % Excess air.@
sempling point 50.5{ 74.2| 72.3| 1.7 | 701 72,

* 70°F, 29.92" Hg.



SAMPLE PARTICULATE CALCULATIONS

1. Volumé of dry gas sampled at standard conditions - 70°F, 29.92"

Hg, {3,
| 17.7 XV, (PB + P ) 3
- 1376
Vo= . Ft.3 =
Mt (T_+ 460)
~ 1.3
V. = 17.7 x 22.20 foo-80 + 35%) . 20.8 Ft3
std (104.7 + 460)
2, Volume of water vapor at 70°F and 29.92" Hg, F£.3
v, =0.0474 X V, = ft.3
gas
v, =0.0474 x 39.6 = 1,88 Ft3
gas -

L -

3. % moisture in stack gas

100 X Vw

- gas % . .
M = T TV -
std gas

. 100 x 1.88

M= 5078 ¥ 1,68

= 8.28%

L



- - e

Mole fraction of dry gas

_ 100_:;;31
T TV
_ 100 - 8.287 - 6.917

" T00 2.317

Average molecular weight of dry stack gas

Mg = (200, X i) + (30, % (32) + (i, x (28)

32
MU g = (2 x )+ (3 x 35D + (o5 x T59) = 28.44

00"  ~=~=—

Molecular weight of stack gas

MK

1t

MW g XM+ 18 (1 -n)
d* gt 18 d

Hi

MW= 28.44 x 0.917 + 18 (1-0.917) = 27.58

Stack velocity @ stack conditions, fpm

| 1/2 o
_ 1 -
Vs = 4350 X\/KPS X (Ts + 460) [p;-gjqj;] = fpm
AVERAGE
V. = 4350 x VINGIVIiDUAL VALUES - 1 vz 8
s vIN 30,20 x 2758 = 8896 FPM




8.

- 10.

1.

%1

Stack gas volume @ standard conditions, SCFM

_ 0.123 X VS X AS X‘Md X PS - SCEM
Qs - ) (TS + 4b0) _
Q = 0.123 x 8896 x 154 x 0.917 x_30.20 _ 7613 SCFM

s (153 + 460)

Percent isokinetic
1032 X (T + 460) X Vm

41 —
Vo X T, XP. X My X (D)

1032 x (153 + 460) x 20.80

D =
88S6 x 35 x 30.20 x 0.917 x (0.1250)" 98%

Particulate - probe, cyclone, and filter, gr/SCF

: M
) Me
Cap = 0.0154 X V;r-—- gr/scf
std -
_ 108.2 _ .
C,p = 0.0154 x -33:% = 0.0801 gr/SCF

Particulate total, gr/SCF

M
. t
C,, = 0.0154 X T ar/s
std
C,, = 0.0154 -12—8—:-% = 0.0877 qr/SCF




12. Particulate - probe, cyclone énd filter,
gr/CF at stack conditions

17.7XC_XP XM
Cat = (T, 7+ 460) = gr/CF

- . 17.7 x 0.0801 x 30.20 x 0.917
at (153 + 460)

= 0.0641_qr/CF

13. Particulate - total, gr/CF @ stack conditions

} 17.7 X Cio X Pg XM

Cay = (T, + 430) = gr/CF
¢ = 117 %0.0877 X 30.20 x 0.917 . o 0707 grycr

au (153 + 460)

14. Particulate - probe, cyclone filter filter, 1b/hr.

caw

0.00857 X Can X Qg = 1b/hr.

o
1}

aw - 0-00857 x 0.0801 x 7613 = 5.2 1b/hr,

15. Particulate - total, 1b/hr.

Cax

Cax

0.00857 X Cao X Qs = 1b/hr.

0.00857 x 0.0877 x 7613 = 5.7 1b/hr.

16. % excess air at sdmp]ing point

100 X % 0,

PR omEx T,

_ 100 x 13.0 1300 a7
% EA = 57366 5 75.0) — 13,0 - (19.95) - 13.0 - 22

LN -ED ER R o S EE By Em B BN Em BE = Em - -




APPENDIX B
COMPLETE GASEQUS RESULTS WITH EXAMPLE CALCULATIONS
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SAMPLE #

ALN-Ta
-1b
-lc
-1d

ALN-2a
-2b
-2c
-2d

ALN-3a
-3b
-3c
-3d

BLN-1a
-1b
-le
-1d

BLN-2a
-2b
-2¢
-2d

BLN-3a
~3b
-3c
-3d

NOx

Lbs/SCF (x10~

%)

.69
.69
.97
.73

.53
.17
.28
.28

.38
71
.59
.73

- N =N R R NN RN =

3.14
3.50
3.28
3.01

3.46
3.50

3.19

3.37
3.40
3.17
2.56

AV

P

Q.

FOR TEST

2.52

2.32

2.10

3.23

3.38

3.13
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SAMPLE #

ALS-1a
-1b

ALS-2a
-2b

ALS-3a
-3b

BLS-1a
-1b

BLS-2a
-2b

BLS-3a
-3b

502

Lb/SCF(x1070)

1.45
3.39

6.99
2.96

1.95
1.97

1.25
1.35

3.66
2.81

3.44
4.26

AVG. FOR TEST

2.42

4.98

1.96

1.30

3.24

3.85




C=(6.2x10

EXAMPLE
HOx CALCULATION

-5 ”)./S.C.f.) ( H ) = (6.2 X ]0"5 ]b./S.C.f.) ( 272) -

wg./mi. Vsc ng./mi. 1709
(6.2 x 10°5) (0.159). = 9.87 x 107® 1bs./s.c.f.

Where:

C50,

(7.05 x 107° 1B

Where:

= (7.05 x 10

c

Concentration of NOX as N02 (dry basis), 1b/s.c.f.

L]

M = Mass of NO2 in gas sample, ug

Vs¢ = Sample volume at standard conditions (dry basis), ml.

EXAMPLE

S0, CALCULATION

2

_ (Vso1n)

-5 1b.—1.) (Vt-Vib) (I) Va /) -
g.-ml. Vmsto

65
-1y (2.0-0) (0.01)(57) - .53 x 107 1b./cu. ft.
g.-Mi: 1720

C502 - Concentration of 302 at std. conditions, dry, 1b./cu. ft.
7.05 x 1072 = Conversion factor

Vt = Volume of titrant used, ml.

Vtb = Volume of titrant used, blank, ml.

N = Normality of titrant, g.-ea./1.

Vsoln = Total soln of 502, ml.

Va = Volume of aliquot titrated, ml.

Vmstd = Sample gas volume at standard conditions, cu. ft.



APPENDIX C
PROCESS DATA




Bethlehem Mines Corporation
Process Dgta - January 22, 1974

Time 1:05 | 2:30 | 4:05 | 5:25
Stone Feed Rate 60 60 60 60
(tons/hr) :
Coal Feed Rate 5.5 5.5 5.5 5.1
(tons/hr)
Water 28 29 29 28
(gallons/min)
: Pressure Drop* 4.4 4.3 4.3 4.3
: (inches of W.C.)
Kiln Speed 78 78 78 78
(RPH)
Feed End Temperature 920 925 920 915
(F)
M}d §i1n Temperature 1700 1680 1690 1680
°F
ondgct Temperature 175 180 185 175
°F
C%o]ir Temperature 1000 1000 1000 1000
°F
B?gh?use Inlet Temperature 520 515 505 515
°F

*This is minimum pressure drop with all bags on line. A1l doors etc.
on baghouse closed.
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Bethlehem Mines Co:noration
Process Data - January 23, 1974

Time 10:20 12:00 1:15
Stone Feed Rate 60 60 60
(tons/hr)
Coal Feed Rate 5.25 | 5.25 | 5:25
(tons/hr)
Water - 28 28 28
(gallons/min) '
Pressure Drop 4.4 4.4 4.3
(inches of W.C.)
Kiln Speed 78 78 78
(RPH)
F?ed)End Temperature 920 910 915
°F
Mid Kiln Temperature 1680 1680 1680
(°F)
Product Temperature 170 180 160
(°F) |
0?01§r Temperature 1000 1000 1000
OF ‘ .
B?ghguse Inlet Temperature 485 490 490
°F




R
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Bethlehem Mines Corporation
Process Da%za - January 24, 1974

Time L 9:00 10:05 10:55 12:1°
Stone Feed Rate 60 60 - 60 60
" (tons/hr) i
Coal Feed Rate ‘ 5.5 5.5 5.5 5..
(tons/hv) ,
1 .
Water i 3] 31 31 3
(gallons/min) C - '
Pressure Drop ; 4.1 4.3 - 4.%
(inches of W.C.) .
~ Kiln Speed : 78 78 78 7°
(RPH) _ .
F?ed)End Temperature ' 920 920 930 9zC
OF .
M}d §i1n Temperature : 1710 1740 1730 1740
. °F
ondgct Temperature 160 160 160 165
(°F |
C?o1§r Temperature 1000 1000 1000 10C0
OF . .
B?ghguse Inlet Temperature | 520 530 525 | 530
OF ) .

k
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CGAS SAMPLING FIELD DATA

S'Og_

Material Sampled for

210

)22 ) 1%

Date

Plant_ BETRCENEM
' SO
SO °F
Run No.__ ALS-| ALB

Power Stat Setting

Bar. Pressure "Hg Comments:

Filter Used: Yes " No

Location o RT A

Operator_~  © - -.F

CLOCK FLOW METER METER TEMPERATURE
TIME METER (Ft.3) SETTING (CFH) IN -
_.:"".::i"' -' "\ " ot 1 2. ‘ : /T ’ M

Fowmoen o, & ""1 . } f ;“' S ";_. "'.L

’ ’*_P —.."‘ ) -— ra o I 3 A‘,.

Comments:

o

Impinger Bucket No.__ .~

Meter Box No.




GAS SAMPLING FIFLD DATA

Material Sampled for 50)_

P 1

Date

Plant_ __~ - - - - ~  Location o YA c
Bar. f’ressure 2.7, 74 ' “"Hg Comments:

‘Ambient Tgmp. ’ o ' °y |

RunNo‘: ALS“Z ﬁdg

- -

Power Stat Setting

- O ey O R Aan O SN ae .

Filter Used: Yes ~ _ No
Operator_” -t -
i ) CLOCK FLOW METER METER TEMPERATURE
TIME, METER_(Ft.3) SETTING (CFH) N
. 5 . —
PpLs-2 e | —
| - [2225]| 29.99¢ l & pm Ty
[2 45|29, 9% | P & 2
I F'K‘. ;‘I u-‘ . }
' b 305 130, %20 L L P 1 39
Ls~
/228 | 2n 940 1l eprm 32
l ) Pu ne/‘c’
' Comrmaents: <
Impinger Bucket No. ﬂ/v A S

Meter Box No.
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Material Sampled for
pate [ -2 Y4 ~ '7‘/

GAS SAMPLING FIELD DATA

50,

~22

Bar. Pressure o VL

Ambient Temp. 5 2.

“He Comments:

°F

Run No. /qL5 3 A dB
Power Stat Setting & ¢ o

Filter Used: Yes ’:/ No
Operator ”7 % /Pé’f)//]/o /s

Plant Be Th Lbe henm  [)ies Location /m]L /7

Impinger Bucket No. IV: ﬁ )

Meter Box No.

CLOCK FLOW METER METER TEMPERATURE
TIME METER_(Ft.3) SETTING_(CFH) IN_/~
- He2e | Bl S [t P (.S
/-}Lﬁq) [
i | 37.255 [ b P (¢
Pu IN-']G
TERS . >
ALS -3y (182 | 37. 57¢ [ &1 A
[el ) 28 [ o [ & Psn A
=
/ L ? /L—
Comments:
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GAS SAMPLING FIELD DATA

Material Sampled for :55(:>'2_
Date
Plant . - ' S 7;‘Location

Bar. Pressure_ . "Hg Comments:

Ambient Temp._ - °F

Run No._ E;li:;”'EL- /4 5&55

Power Stat Setting

2>

Filter Used: Yes -~  No

Operator_____ =

CLOCK FLOW METER METER TEMPERATURE
TIME METER (Ft.3) SETTING (CFH) IN -
Comments:

Impinger Bucket No. C

Meter Box No.
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NOx FIELD SAMPLING DATA

DATE /Az 7

TEMPERATURE FLASK PRESSURE BAROMETRIC :
SAMPLE FLASK °F "Hg PRESSURE "Hg RECOVERY

TIME | #/VOLUME T'yyrriaL [ FINAL | INITIAL | FINAL | INITIAL | FINAL | DATE/TIME

SAMPLE NO.

Biw-1p Hle bTia |4 bl 225 M4 20002954 | by erso

- gl — ; '
Benl— 18 :"-'? Rl g (> 2 6 b 22,4 |23 a.e2 |27 .9y | [
Ber/~ (e 10T |=Faz. 622 |66 22,7 =0 [T l2654 [
YA _ T /
Bew- 1D \J 745 1259 a | fn | bb 228 [-0.| | P22y | ¥ ‘
| NdTES: ' o VGC" . o ) o
/o /70 /‘ 0
1.8 9 349.0

e 19927
1D 19888

TRANSPORTATION AND ENVIRONMENTAL OPERATIONS OF TRW INC.
MclLEAN OFFICE « 7600 COLSHIRE DRIVE, MCLEAN, VIRGINIA 22101 (703) 893-2000




NOx FIELD SAMPLING DATA
&7 LEfiera Fiirn &
DATE ’ ~ T2 —2 :'*" ‘

TEMPERATURE FLASK PRESSURE BAROMETRIC
SAMPLE FLASK °F "Hg PRESSURE "Hg RECOVERY

SAMPLE NO. :
TIME | #/VOLUME | T Finad INITIAL | FINAL | INITIAL | FINAL | PATE/TIHE
N i ‘ _
N=2411920 o)74 |z |70 LY -0 |28 3020 iby po0o
Zz ; |
olzzy 2329 |55 |50 22.9 12 | 2999|3050

_ L e ‘ > ‘ .
3o Rieor |5% 20 |2%.0 |-2% 2%.9Y 3022

|
D 1330 E)z:_d/-f)cs 58 | 70 |29.6 ~0.9129.9¢ s0.22 f

NOTES ’
V5 ol
26 [7IL.0
23 7250
[ /e
2D )950d.§
(
' TRANSPORTATION AND ENVIRONMENTAL OPERATIONS OF TRW INC.

McLEAN OFFICE « 7600 COLSHIRE DRIVE, McLEAN, VIRGINIA 22101 (703) 893-2000
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NO, FIELD SAMPLING DATA _ .
DL% Le l’l ¢ 2% /M,,;,fe S

DATE /-2 &/ ~ ¢/

TEMPERATURE FLASK PRESSURE BAROMETRIC

SAMPLE No. | SAMPLE FLASK °F "Hg PRESSURE "Hg RECOVERY

THE | H/VOLWE oy rren T FanaL | InETIaL | FINAL | IncTia [ronal] DATE/TINE
£2 03 . _ - ~l.
2N 1 sS | 2 ¢ |5 RENEPA W WA ER N T N
Hee , A ] ., 1 /650
Bluaz 1z729 |vs 29° 1257 V.2 |30 22|00 7]
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3D 264l

. ‘
l/ N

{ .

l\'

TRANSPORTATION AND ENVIRONMENTAL OPERATIONS OF TRW INC.
MCclEAN OFFICE » 7500 COLSHIRE DRIVE, McLEAN, VIRGINIA 22101 (703) 893-2000
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SUMMARY
RECORD OF VISIBLE EMISSIONS
Type of Plant {,{/nu M,ﬂ, | -~ Date [-32-74
Company Name ~ o4k hemn Meie Co ~ Hours of Observation
Plant Address ,{muﬂéiﬁia7jku, o Observer e R, b

Type of Discharge <§i§§£ﬁ OTHER

Discharge Location Deehows. Dudded
e

Height of Point of Discharge __ /g0’

Observer's Location:

Distance to Discharge Point 7.9

Height of Observation Point _ 7% 78/
. Direction from Discharge Point 1&1;LL

Background Description ]%;X);”-Xt1utdw»

-

Weather: Clear (0 vercas y (:’r{ ‘ Other : Color
Wind D1recL1on hmqql:yweﬂ%' Wind Velocity A=/ mi/hr

Vtrtiabity
Plume Description:

Detached: Yes

Color: Black  White Other Mmoewe.

~ Plume Dispersion Behavior: Looping Coning Fanning

Lofting Fumigating Other —

Estimated Distance Plume Visible —

Summary of Observations:

Opacity Aggrecate Tinme @ Onacity Opacity Agd?egate Time @ Opacity

0 & O min. sec. 55

5 ' 60

10 ' 65

15 70
20 . ; 75 _

30 - ..“,_J'ﬁ_,_ﬂm.uq,“?mﬂ‘qﬂ___..”“85 e e an

35 N 50

40 \ 95

45 ' 100

50 o
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! TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS _ N
A 4D Ipzunond
ANT B.{.‘T!M(‘l/fl_)# ﬂ"/u.ﬂf{_ s Cl(_w(p -
DATE . . //22/ 7 7
MPLING LOCATION _SAneh /7 + 5
isnne OF FAR WALL TO o
OUTSIDE OF NIPPLE. (DISTANCE A) __ & P
INSIDE OF NEAR WALL TO 5
OUTSIDE OF HIPPLE, (DISTANCE B) _
ACK 1.D.. (DISTANCE A - DISTANCE B) —.—-Z.&
NEAREST UPSTREAM DISTURBANCE ____"=/ D/4
AREST DOWNSTREAR DISTURBANCE __~ 1 D/A :
FLCULATOR t72 SCHEMATIC OF SAMPLING LOCATION
—
TRAVERSE Vo PRODUCT OF TRAVERSE POINT LOCATION
POINT FRACTION COLUSNS 2 AND 3 FROM-OUTSIDEOF NIPPTE
NUMBER OF STACK I.D. STACK 1.D. (TO NEAREST 18 INCH) DISTANCE B (SUR DF-COLUNNS 4 R75T
:l 4 /. / 78 .9 88 /
_. 2 22 2.49 2.4
2 S.S 4y, BT g.,25"
& 7.9 . /6 ¢ S
¢ /3,2 JE 2 /¢ Ay
'-7 s/ /2.56 /2%
2 /9.4 /5373 /S %
"i 22,0 /79« /8
/o 7.2 2/ 22 2t X
_r" I3 . 2 5,/5 2 K
1z 39 8 3/.057 3|
13 6o, 2 TGeBE 4L 46 =5 ¥.5
1 67,7 2.8/ s2 24
15 72,8 S¥,. 78 $C Ze
/‘ 7_},0 66‘;06- L-, (&)
17 QA & €2 68 6L /%
'b’ 83.7 859 652
g 86.Q a7 70 (7 Y |
i_' 8v,5 6€7-8/ £7 %
b 2./ 7787 71 %
9 G, 5 23. 7/ -3 %
3 76.8 25,50 754
2/ 76 9 77,77 77
(Dun) 232

4.72




-BAROFETRIC PRESSURE, in. Hg

PRELIMINARY VELOCITY TRAVERSE

. s LA A -y .-
DA & N AN

PLANT ___
DATE £ ‘w- i
LOCATION 2% % -
STACK 1.D.

78"

0.0 14
STACK GAUGE PRESSURE, in. )0 = - nd 7.0 @

i
'
i
I
)
]
i
|
i
i
i
I
1
]
i
i
'
I
i

- OPERATORS__ ¥ Li( vievey / 50 /7 2 SCHEMATIC OF TRAVERSE POINT LAYOUT
A STee e RS 100
TRAVERSE VELOCITY STACK TRAVERSE VELOCITY STACK
POINT HEAD TEMPERATURE POINT HEAD TEWPERATURE
NUMBER | (ap), in.Hy0 (Ty), °F NUMBER Gpg), in.Hy0 (T). °F
i it 370 i CL /O 37¢
z ~ -2 2 N
3 ¢ 3 3 2L/
o f ol (AR
s XY s C. oy
& ~y : I O 00
7 kY
S Soy
AVERAGE AVERAGE
EPA (Dun) 233
4772




'NOMOGRAPH DATA

LNt B ETHLEHE/Y

DATE 0é1/7v

) —
SAMPLING LOCATION _ /OR T A

CALIG:.ATED PRESSURE DIFFERENTIAL ACROSS ,
ORIFICE, in. Hy0 aHg | 175
AVERAGE WETER TEMPERATURE (AVBIENT +20°F), °F Tnag. | G0
PERCENT MOISTURE IN GAS STREAN BY VOLUIE Byo £
BAROMETRIC PRESSURE AT METER, in. Hg P 30.02
STATIC PRESSURE IN STACK, in. Hg <0.02
(Pp£0.073 x STACK GAUGE PRESSURE in in. H;0) P, | L
PS

RATIO OF STATIC PRESSURE TO METER PRESSURE /Pn |
AVERAGE STACK TEMPERATURE, °F T

GE STACK TEM e, | 370
AVERAGE VELOCITY HEAD, in. Hy0 Mgy | . O
MAXIMUM VELOCITY HEAD, in. Hy0 Shpax. | DS
C FACTOR £33 109
CALCULATED NOZZLE DIARETER, in. <
ACTUAL NOZZLE DIAMETER, in. S
REFERENCE Ap, in. Hy0 049

EPA (Dur) 234
412
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'NOMOGRAPH DATA

pLanT__ BE THLEHEM

DATE | ]i1]7¢

SAMPLING LOCATION __ 100 €%

CALIBRATED PRESSURE DIFFERENTIAL ACROSS
ORIFICE, in. H,0 AHg /.84
AVERAGE METER TEMPERATURE (AWBIENT +20°F), °F Thave, FO
PERCENT MOISTURE IN GAS STREAM BY VOLUNE Bup Q
BAROMETRIC PRESSURE AT METER, in. Hg Pr 3002
STATIC PRESSURE IN STACK, in, Hg
(Pm%0.073 x STACK GAUGE PRESSURE in in. Hy0) P 30.0%
o | P
" RATIO OF STATIC PRESSURE TO METER PRESSURE /P [
AVERAGE STACK TEMPERATURE, °F T
ERAGE Savg. | S 70
AVERAGE VELOCITY HEAD, in. H,0 Shae. [ g
MAXIMUM VELOCITY HEAD, in. H,0 A0mar. | C‘g@
C FACTOR #»86¢ .95
CALCULATED NOZZLE DIARETER, in. 5o
ACTUAL NDZZLE DIAMETER, in. . SO
REFERENCE Ap, in. H,0 e

EPA (Dur) 234
412
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SAMPLING PROCEDURE




360 Sierra Madre Villa, Pasadena, California 81107 « Phone (213) 795-0811

Eizoitonic Matariois Corporaiion
An aifiate o Maternial Sciences Corporaton

PROCEDURE FOR THE ANALYSIS OF POWDERS

The powders received from TRW were wrapped ingold foil envelops
and mounted in the mass spectrometer, Before analysis, the gold
envelop was sparked against a high purity gold counterelectrode
to expose the powder sample to the counterelectrede., A series

of graduated exposures were then made,

The following pages contain a brief description of the general
procedure in the spark source mass spectrometric analysis of
solids.
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ANALYTICAL TECENIQUES FOR THE DETERMVINATION
OF TRACE IMPURITIES IN SOLIDS BY
SPARK SOURCE MASS SPECTROMETRY

- The techniques described are examples of
general procedures. Depending on the de-
sired analysis, many materials require new
or special methods of handling,

1. INTRODUCTION

The analytical techniques described herein cover the preparation of samples

for analysis and include sample cutting and etching, and the special handl-
ing of small or fragile samples or powders, Also described are the methods
used for sparking non-conductive as well as conductive materials and the
techniques for the qualitative and quantitative evaluation of mass spectra

obtained by both electronic and photographic techniques,

The mass specirometers used are two CEC 21-110X instruments which have
been modified with large ion pumps on both the source and collector sections,
All exposures are obtained using automatic equipment to ensure reproducible
exposure times. Automatic sample feeds are used to obtain better reprodu-

cibility during ionization.

2. SAMPLE HANDLING AND SPARKING TECHNIQUES

Sample Preparation ~ Routine handling of samples is conducted at a laminar

flow bench, When necessary, solid samples are formed into bar electrodes
by cutting or breaking. They are then chemically cleaned in appropriate

etchants. Powders are hydrostatically pressed into electrodes. Depending
on analysis requirements, they may be mixad with a higﬁ' purity conductive

powder to ensure a more uniform spark,

Unusual samples require special handling. Samples of such size or struc-

ture that they cannot be held directly in the sample holder are first wrapped
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in high purity gold foil. Special holders are required for thin platelets.
Hygroscopic samples are handled in dry nitrogen filled boxes and bags
when requested., Unique handling techniques have also been developed to

accommodate the unusual specimen.

Sample Holders - In the study of the properties of many materials, the com-

parative analytical results between samples are often as important as the
actual impurity concentrations of each sample. In order to make a direct
comparison between one sample and ancther, a multiple sample holder ring
capable of holding up to twelve samples is used., These sample holders per-
mit a number of samples to be analyzed with the same pumpdown of the mass
specirometer, essential for electrical detection and useful for fhe analysis
of up to six samples (depending on sensitivity) on a single photographic

plate.

Contaminants ~ The reduction and control of contaminants is of prime import-

ance in any analytical method. In mass spectrometry, interpretation of the
photographic plate is hampered by lines due to ionized atoms of residual
gases, previously analyzed materials ("memory"), and source parts. These
lines often interfere with the determination of actual impﬁrity concentrations.
In addition, the photographic plate often shows heavy backgrounds from gas

scattering if the pressure in the collector is excessive.

The following procedures are used to reduce contaminants in the source and
collector sections of the instrument and for the removal of surface impurities

from the sample just prior to sparking.

Before a given material is analyzed, a complete set of 'clean source pérts,
used only for the analysis of that matrix, is installed. ? These source parts
include the first and second apertures and u set of sample holders and
covers. These parts are made of high purity materials, usually tantalum and
gold, rarely nickel, vanadium, or titanium. The most commonly used mater-

ials are gold sample holder covers and tantalum slits. The procedure of having
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a complete set of source parts for each matrix can reduce the "memory"

from previously analyzed materials to less than 20 parts per billion.

After placing the samples in the instrument, the source section is pumped to
high vacuum (< 2 % 108 torr) using a triode ion pump. The collector section
can be isolated and is pumped down with another ibn pump. In some cases,
liquid nitrogen cryogenic pumps are also used to further reduce pressures

in the source and collector sections.

The systematic reduction of contaminants in the instrument and on the
sample surface results in an increase in the sensitivity of the analyses.
Pressures of 1 x 107° torr (after cryogenic pumping) obtained in both the
collector and source sections of the instrument permit lengthy photographic
exposures to be made with a minimum of background from ions scattered by

residual gases in the instrument.

Sparking Techniques ~ When possible, clectrodes fashioned from the sample

material are sparked against each other. Samples of high resistivity are
ionized by sparking them against ultrahigh purity gold electrodes., Samples
which require analyses of specific locations (such as thin films, surface
studies, junctions, etc.) are sparked using sharply pointed ultrahigh purity
counterelectrodes which are directed to the area of analysis. Sparking is
visually monitored with a stereo microscope. When the sample and spark

is consistent, the spark can be maintained at a constant voltage utilizing
automatic equipment., Before a set of exposures is made the sample is given
a pre-spark, that is, the surface of the sample is sparked to further reduce

the possibility of surface contamination.

3. PHOTOGRAPHIC DETECTION )
Qualitative Aralysis - The following techniques are used for the interpreta-

tion of the lines which appear on the photographic plate.

To facilitate the identification of the lines, a mass scale is used which is
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dimensionally proportional to the square root of the mass of the ions. This
scale permits the‘ rapid identification of mass lines to a fraction (1 part in
3,000) of a mass number. Three of these mass scales are in use. Each

scale covers a group of mass numbers (0.98 to 39, 2.6 to 105, and 6.2 to 250)
which corresponds to selected magnetic field strengths of the mass spectro-

meter,

Although the mass scale provides the mass number at which a line occurs,
the differentiation from lines which can occur at the same mass number is
necessary. Tables are prepared for this purpose. For the specific mater-

ial which is being analyzed, a table is developed which provides all the
possible combinations of the major constituents of the sample. These tables,
along with the mass scale, make possible the rapid identification of all mass

lines on the photographic plate.

Quantitative Analysis - With the completion of the identification of the lines

on the photographic plate, the following techniques are used for the conver-

sion of the line densities into impurity concentrations.

A microdensitometer is used to scan the line to be analyzed. The density of
the line is dependent on the numbers of ions which have struck the photo-
graphic plate at that particular mass number, The density and width of a
line_, however, are not uniform. Corrections must be made for the variation
in density and the width of the lines. These corrections are made by perform-
ing a numerical integration of the line by relating the density of each small
unit area of the line to the number of ions required for this exposure, and
then summing the number of ions representative of all the areas. A density
to number of ions curve is developed for the particular type of photographic
plate which is being used. Corrections for the backgro{ind on which the
lines appear are also necessary because parc of the line dénsity is due tc
background. For a particular photographic emulsion, variations in the back-
ground density are generally due to ion or gas scattering in the instrument,
The background corrections are made by subtracting the background density

from that of the line density,



In order to perform the numerical integration rapidly, a computer system is

used which performs this integration and applies the corrections,

The advantages of the computer are the rapid and accurate conversion of line
densities into impurity concentrations., Factors such as corrections for back-
ground density, plate sensitivity and response, isotopic abundance, selec-
tive ionization factors, and variation in line density with mass are quickly

and conveniently adapted to the program of the computer.

Other advantages of the computer are: (1) Rapid determination of abundances

of several isotopes of the same impurity which offers a cross-check of the

H&D curve of each plate, (2) Repeated scanning of a line in several regions and
averaging to reduce effects of local variations in the emulsion., (3) Impurity
concentrations of previously run plates can be readily rechecked by resetting
the computer for that particular plate sensitivity and cross-checking any lines
which had been previously analyzed. These computations are also independent

of the operator performing the analvysis.

4. ELECTRONIC DETECTION

In cases where analysis is required for only one or two impurities in a number

of similar samples, electronic detection is preferred to photographic plate de-

tection,

The ion beam of the element desired is selectively focused on the entrance slit
of a secondary emission multiplier system by use of the appropriate magnet
field. The amplified ion current is measured with a beam monitor similar to
the one checking the total ion beam (before magnetic focusing). A cut-off
switch has been coupled with the total beam monitor inhsuch a way tha:c the

RF spark is turned off when the integrated charge reaches a pre-set value.

The impurity icn beam charge is then noted »n a digital voltmeter,

Quantitative results are obtained by comparison to a standard sample of the

same matrizz, Where no suitable standard is available, a photographic plate



analysis may be made of one of a series of samples to provide a standard

value for comparison,
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ANALYTICAL DATA

o i s (R
PLANT _F el ML HER fieiis C-’}’ 2P

. CONMENTS:
oare___ 2723/ 7%
SAMPLING LOCATION _Erbtusr Srseh A
SKEPLE TYPE _ DT LT '
RUN NumBER A&7 ~)
SAHPLE BOX NUMBER __“7
CLEAN-UP MAN "E::yz.».,e = Sr,wp
FRONT HALF LABORATORY RESULTS
ACETONE WASH OF NOZZLE. PROBE, CYCLONE (BYPASS),  CONTAINER ) Gl
FLASK, FRONT HALF OF FILTER HOLDER
FILTER NUMBER _35C CONTAINER 48]
35© L6750y
- Juad o
FRONT HALF SUBTOTAL ' - mg
BACK HALF
IMPINGER CONTENTS AND WATER VASH OF COHTAINER . ! =) me
IMPINGERS, CONNECTORS, AND BACK ETHER-CHLOROFORM y
HALF OF FILTER HOLDER EXTRACTIOR . _mg
S e
ACETONE VIASH OF IPINGERS, CONNECTORS, CONTAINER 7% mg
AND BACK HALF OF FILTER KOLDER R
BACK HALF SUBTOTAL o mg
{
TOTAL WEIGHT 1213
MOISTURE 2 b
|- $O ;
IMPINGERS '
FINAL VOLUME _© <5 ml - -
INITIAL VOLUKE _3<*__ mt
NET VOLUKME _2%Z= ___ ml
SILICA GEL o |
FINAL WEIGHT  ZiZ 14 B — g sz 9’ 4
INTIAL WEIGHT £<-/ g 851 o 3546 ¢
NET WEIGHT =il g g 3.0 ¢ TOTALMOISTURE 39 3. C g

EPA (Dur) 231
472
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ANALYTICAL DATA

EPA (Dur) 231
472

PLANT_Tou Ty i Lty (Lozp- CONENTS:
i i ‘
DATE ___ ! [ ] 74/
SAVPLING LOCATION € sl s 7 Sipch A
e P
SAMPLE TYPE _ /22Tl L3 T2
RUN RURBER ___ 2400 = |
SAMPLE BOX HUKBER ___ =
CLEAH-UP MAN _/ A <fces2 ~ >
FRONT HALF LABORATORY RESULTS
o
ACETONE WASH OF NOZZLE, PRORE, CYCLONE (BYPASS), CONTAINER . P74
FLASK, FRONT HALF OF FILTER HOLDER
FILTER NUMBER L CONTAINER P83 e
3SC 298
' 25
FRONT HALF SUBTOTAL RN g
BACK HALF
IMPINGER CONTENTS AND WATER VATH OF COMTAINER L me
IMPINGERS, CORKECTORS, AHD BACK ETHER-CHLOROFORM e
HALF OF FILTER HOLDER EXTRACTION B mg
ACETONE WASH OF IMPINGERS, CONNECTORS, CONTAINER Sl mg
AND BACK HALF OF FILTER HOLDER e
| BACK HALF SUBTOTAL 297 m
TOTAL WEIGHT SES me
MOISTURE e a0
- LT
IMPINGERS =
FINAL VOLUME 775 ml ?
INITIAL VOLUNE 380 ml ~sweimet
NET VOLUME 422 m
SILICA GEL # =
517_-:
FRALWEIGHT g g _ 3.5 -
INTIAL WEIGHT L7 7 > L9356 g —22llg <
NET WEIGHT g g “ilg TOTAL MOISTURE / .4 g
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ARELYTICAL DATA

RS

PLART 3 et s arm fYlierec C ol M CONMENTS:
DATE r/?.':sl 14
SAMPLING LOCATION . ¢ 402 T Stec e B
SAMPLE TYPE DA eTi e v ATE
RUN NUKBER MY L 1v) =2
SANPLE BOX NUWSER
CLEAN-UP MAN__ 1% AT G /
FRONT HALF LABORATORY RESULTS
ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS),  CONTAINER (e g
FLASK, FROUT HALF OF FILTER HOLDER
FILTER NUMBER _ 255 O, (§3S CONTAINER 255 ng
, Goa o
FRONT KALF SUBTCTAL S mg
BACK HALF
IMPINGER CONTENTS AKD WATER WASH.OF COHTAIRER _ 5 me
INPINGERS, CONNECTORS, AND BACK ETHER-CHLOROFORM &
HALF OF FILTER HOLDER EXTRACTIOR 12 _me
-'! R,
ACETONE WASH OF IiPINGERS, CONNECTORS, CONTAIRER — Nt mg
AND BACK HALF OF FILTER HOLDER .
BACK HALF SUBTOTAL /Y me
T -
TOTAL WEIGHT fO S g
FAOISTURE 2- 4 ‘:)‘ - I Y 'W‘f-i-
el
IMPINGERS _ bt
FINAL VOLURE _S27 _ ml N
INITIAL VOLUNE _ 200 ml
NET VOLUME _ %39 ml
SILICA GEL
FINAL WEIGHT g — {13 0g
INITIAL WEIGHT (&7 2 ¢ LT 656 e 2t
NET WEIGHT £ g 74 ¢ TOTAL MOISTURE __ ™ < -+ ™~ g

EPA (Dur) 231
472
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ANALYTICAL DATA

™ _Fv"il,'.‘\\':'g C1 -P

COLIENTS:

Wi o OO AR VYA

PLANT
DATE_ |22 70

. o
Safn

SAWPLING LOCATION _ gy
SASPLE TYPE __ > A

COALT G L L A v
RUNNUMBER 13 L 0 - 2

SANPLE BOX NUILBER

CLEARN-UP HAN \\1 DT N }

FRONT HALF

LABORATORY RESULTS

j o

ACETONE WASH OF NOZZLE, PROCE, CYCLONE (BYPASS), CONTAINER Tl mg
FLASK, FRONT HALF OF FILTER HOLDER
FILTERHWURBER _ 259  _ €. (732 CONTAINER . Tl e
¢! 77
FRONT HALF SUBTOTAL ____ /& 700/ oy
BACK HALF
o
IMPIi:GER CONTENTS AND WATER WASH OF CONTAINER _ T mg
IMFIHGERS, CORRECTORS, AND BACK ETHER-CHLOROFOR:M e
HALF OF FILTER HOLDER EXTRACTION mg
, 105
ACETONE WASH OF IMPIRGERS, CONNECTORS, CONTAIHER O, mg
AND BACK KALF OF FILTER HOLDER .
BACK HALF SUBTOTAL LT mg
TOTI’"’\L ‘i‘i'E'GHT <25, mg
MOISTURE
S 7 s Am%
IMPINGERS ) e
FINALVOLUME _&17  mi l -
INITIAL VOLUKE 3.0 ml v e
KETVOLUME _ 2~ [ ml
SILICA GEL
FINAL WEIGHT ¢ dJoG.cq
INITIAL WEIGHT 1250 ¢ \Gadg 3774 s
NET WEIGHT g g 3 t.vp TOTAL MOISTURE DT g

EPA (Dur) 231
472




ANALYTICAL DATA

PLANT e =Ty mIn S Cepd CORMENTS:
DATE /2 [z

SAMPLING LOCATION _ Fixsayst Sk A

SRUPLE TYPE __ faflrccedr

RUN NUNBER /e -3

SAMPLE EOX NUKBER
CLEAN-UP WAN__ /471 = 77777

FRONT HALF : LABORATORY RESULTS

EPA (Dur) 231
4172

' ACETONE WASH OF NOZZLE, PRODE, CYCLONE (BYPASS),  CONTAINER . S
FLAS::, FRONT HALF GF FILYER HOLDER
i b Tl )
l FILTER NUMBLR : CONTAINER ST g
(g ¢ 555 g
. Lo
' FRONT HALF 5UBTOTAL 13250 g
i BACK HALF
' INPINGER CONTENTS AND WATER WASH OF CONTAINER — . — WASER
IMPINGERS, CORRECTORS, AND BACK ETHER-CHLOROFORM '
l HALF OF FILTER HOLDER EXTRACTION 50 me
ACETONE WASH OF IPINGERS, CONHECTORS, CONTAINER — ' 57 mg
: AND BACK HALF OF FILTER HOLDER 177
' BACK HALF SUBTCOTAL Jo me
Foan R
' TOTAL WEIGHT [ 2 < mg
MOISTURE
l IMPINGERS
FINAL VOLUME _GCH _mi
INITIAL VOLUNE _3v&__ml
l NET VCLUME X5 mi
(- SILICA GEL '
I FNaLWEIGHT g ¢ Aol
INTIAL WEIGHT (G52 g 4$7.5 g _ 3278 o
I NET WEIGHT g g _ 3.4 g  TOTAL MOISTURE__ 3 34 4 g



- O . | L

AlSLYTICAL DATA

PLANT Lrrsci wi s pitoptes Copp

DATE [z )2

SAMPLING LOCATION _ Lxtings o Szl b
SANPLE TYPE firiewt A N

RUN NUWBER A
SANPLE BOX HUMBER
CLEAN-UP NMAN __ 77 i ot o

Skt~ 3

FROST HALF

ACETONE WASH OF ROZZLE, PROBE, CYCLOXE (BYPASS),
FLASK, FRONT HALF OF FILTER HOLDER

FILTER NUMEBER

itg 0,657% ¢

BACK HALF

COWMENTS:

CONTAINER

CORTAINER

FRONT HALF SUBTOTAL

LABORATORY RESULTS

=
! LTS

mg

-, -::,L -

G 7
1793

IMPINGER CONTENTS AND WATER WASH OF CONTAINER 7 mg
IMPINGL.RS, CONNECTORS, AND BACK ETHER-CHLGROFOR! R
HALF OF FILTER HOLDER EXTRAC ION Y me
ACETONE WASH OF IMPINGERS, COKNECTORS, CONTAINER S mg
AND BACK HALF OF FILTER HOLDER _
BACK HALF SUBTOTAL 10.5 mz
At AR % ;]
TOTAL WEIGHT [ 777 m
MOISTURE
IMPINGERS )
FINAL VOLUME _ 5 2¢ ml
INITIAL VOLUXE ‘22223 ml
NET VOLUME =l ml
SILICA GEL
FINAL WEIGHT g g 3% ;
INITIAL WEIGHT L2608 g _Li€:& ¢ =N ' S UL D
NET WEIGHT g g 24,2 TOTAL KOISTURE &-’-Lr" i g

EPA (Dun) 231
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A3 EC.74A-T5Y
Pc.gf:.’ 2

reprasent the caleulated corcantretion of the elemeznt in the residue
of the sample. The vzlues in Table II reported for the control are
the actual concentrations found for iliese elements in the blenk., A
sample calcuiziion for Tithiun concentraticn in sample ALM-1 is:

170 » 0.25323-(
T WE AT

i;‘
0.2533

70

2 2 Ll oUl) a
\O._DU/) = 308

Attention should be called to the fact that the results in
Table II show only the elements at lower concentrations, other
elements present at concentrations greater than 1% are also reported
in Table 111, |
It is important to point out that the date reported in Table II
and IIT are on a very rough scale, Since the weight variation in
filter pad could offz:t the assumption made to formuiate Table 1p,
It is, therefore, sugcesied that the date reported in Tables 1I
and IV are only on a sami-quantitative scale.
It should be mentioned that the filter pads used for the collection
contain &all of the elements of interest except for V, and in the case
of Zn, Sr and Sb the b]anl values were actually higher than the

sample.
Approved: O/L i o .,,-J,/,',/é‘,’w_ &ZH - SL
(e, h. Flegal, Soction Head
Analytical Chemistry
CL/1s |
Attachments

- - \- - - .
S : B & .




Sample 1.D,

© ALM-T
BLKM-2
Control

TABLE 1

Keight Parameters in Semples

Weight Prior (1)
To Digestion {a)

0.7028
0.7419
0.6827

(1) Includes the weight of filter pad

Weight of
Extracted .
Resicue

0.2533
0.2700
0.1507




TALLE 11

*
emdles ALM-Y and PLM-2

Concentration of Immurity Elerzntls in the S
cted Vzight)

(ppnoor ng per g of Extre

Elcuent 1 £Lii-2
L 310 270
B 4,700 9,900
>10,000 . >10,000
I 7 N.D.
240 450
210 1,800
3 <]*
Cr 8,900 _ 4,707
M | 18,000 410
Fe ' >10,000 >10,000
Co 12,000 420
K1 >10,009 - >10,0C0
Cu 2,000 1,200
n . >10, 000 <10
Sr 17,000 | . <0.5"
Sb 540 | 33
Cs - 46 21
Pb 1,600 220
o5

Concentration lower than the background of corresponding elements in filter
pad {control blank)

N.D. - Not detected

L IIII;~§.|II E O o 2= = = E . Gy B &Gk om am = [ -




~OLE TII

Matrix Elements in Samples

Element AU

C 0-

0 Major
Na Minor
Mg Minor
41 Phinor
Si inor
1 Hinor

K 0-
Ca Major
Fe Minor
i Minor
Zni Minor
Ba Minor

Majof: Concentration greater than 10% by weight

Minor: Concentraticn between 1-10% by weiaght

i
i
I
I
I
)
]
i
.
'
;
I
:
I
:
:
)

Finor
Minoy
Minor
‘inor
Hajor
0-
Minor
0-
Minor




300 Sterrz Windra Villa, Masadensz, Caniania 91107 = Bnona (373 778081

IMDUP\—T\I C(\ N (_'T
(N PARTS :

t
Element (2) Limit( / ALM -1 BILM-2 DLAN~(Q

]\/Tabr 1L Elements

C -- Minor -
O Major Major Major
Na Miner Major Major
Mg Minor -— Minor
Al Monor Minor Mincr
Si Minecr Minor Minor
Cl Minor Minor Minor
K - Minor Minor
Ca Mzjor Major Major
Fe Minar - -
Ni Minor Minor -
Zn Minor — -
Ba Mirnor Minor Minor

Major: Conceniration greater than 10% by weight,
Minor: Conceniration between 1-10% by weight.

Impuritv Flements (Less than 1% by weight) e

Li 0.01 170 160 76
B 0.1 6200 8400 7200
C 1 6700 (c) 1600
N 10 33 N.D. N.D.
F 0.1 130 230 55
Mg 0,3 (c) 6400 ~ (c)

P 0.1 89 800 : 8.8
K 0.1 7100 (c) (c)

V 1 1 N.D,. N.D,
Cr 1 3600 2100 72
Mn 0.3 7300 270 160
Fe 1 (c) 8400 5500
Co 1 5100 270 150
Ni 10 (c) (c) 4700
Cu 0.7 850 600 110




HE S IS Gl B O aE e -l S O o B EE Em am -

Tmmperity Ceoncentrations In TRW Powders

FPage Z

E err.@."i’r( ) Lin:ddt" ) ATLWI-1 BLM DLI~0
7n 10 (c) 1100 3600
Sr 0.5 goeOQ 1500 3100
Sh 1 270 64 89
Cs 0.3 19 9,7 0.81
P 5 690 120 42

Aralvees for tantalum
‘3 tentolum slits are used in the
2 samples vrEre wretned d

T hioh purily goic

mEss C;lzc
foil and S}:‘
Back <gTOuNG
5€5 105
and have

Determined for 1 x 1077 coulonb exposure,
Matrizz element
Not detected

E. M. Heil
June 6, 1974
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TEST LOS

Dote Time Activity
1-21-74 0800 - 1135 Travel

1200 - 1560 Set-Up Preperation Area (Heavy Rain)

1500 -~ 1700 Set-Up Saryting Equipment, Site Froparaticon
1-22-74 08ct - 1000 Final Freparation and Set-Up

1000 - 1200 Weiting Tor Additicnal Electrical Circuits

to be Frepared/Lunch

1301 - 1721 Tests ALM-1, BLM~1, ALS-1, BLS=1, ALi-1, BLi-1,
Visible Emissions, Bag Sample

16423 ~ 1830 Sample Recovery; Clean-Lp

1-23-74 0800 - 1025 Move Equipment to Stack, Set-bp

1025 - 1329 Tests ALM-2, BLM-2, ALS-2, BLS-2, ALH-2, RLN-2,
Visible Emissions, Lag Samples

1200 - 1729 Sample Recovery, Clean-Up

1-24-74 Ce00 - 0904 Move Lquipment to Steck, Set-Up

0906 - 1202 Tests ALM-3, BLM-3, ALS-3, BLS-3, ALil-3, BLN-3,
Visible Emissions, Bag Samgle

1144 - 1475 ample Pecovery, Clean-Up
1445 - 1630 Pack

1630 - Travel

N b 4 d g . & i [






