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[ frq.[ g Department of Energy gb

Idaho Operations Offico- y
# j West Valley Project Office' >

w P.O. Box 191 |

West Valley, |JY 14171 )

January 29, 1991

Mr. R. Ibvis !!urt
U. S. Nuclear Rogulatory Ctanission ,

licadquarters
Washington, D. C. 20555

Subject: 1.'RC Contractor Roquest for West Valley Domarstration Project
(WVDP) Vitrification Facility Off-cas Systm Data

Dear Mr. Ilurt:

An IIRC contractor employee, Ms. lienganah Karami, of Sc '. west Research
Instituto recently contacto:1 the WVDP to obtain the subject information.

In reqcnso to this request, wo have enclosed for your information, a copy of
a West Valley Nuclear Services Conpany, Irr. memorandum, IN:89:0032, "Inpset
of Molter Air SpartJing on Off-Gas Otznposition," frczn D. E. Carl to S. M.
Barnos, et. al, dated Mut:h 9,1989. 'Ihis provides the most recent
information on Off-Gas System perfornanco.

We have ac.u.auncAated Ms. Kerami's roguest by copy of this letter ard enclosure
to her.

Pleano call me on PIS 473-4312 or Steve Kotola of my staff on PPS 473-4314
should you nood any additional infornation.

Sincerely,

'p+1

T. J. Rowlard, Acting Director
West Valley Project Office,,

Enclccuro

cc: J. E. Solocki, DOE-ID,

R. W. Devlin, hWS
11. Karami, SRI (w/ enc)

ShM:003:91 - 0116:91:10
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We$t Valley e o ra. m i
? Nucleat Services Company *""'""4'***""M*

IncetDorated

January 15, 1991 )

Mr. T. J. Rowland, Acting Director
West Valley Project Office
U.S. Department of Energy

,

MS DOE i

P.O. Box 191
West Valley, New York 14171 0191

Dear Mr. Rowland:

SUBJ ECT: NRC Contractor Request for Off Cas System Data

An NRC contractor, llenganah Karami, of Southwest Research Institute contacted
Fred Damerov of ay staff last week. She asked for the latest information from
West Valley Vitrification Facility Off Cas System performance testing. In
response to this request, attached are five copies of WVNS memo, EN:89:0032,
" Impact of Melter Air Sparging on Off Cas Composition," from D. E. Carl to
S. M. Barnes, et. al, dated March 9, 1989. This provides the most recent
information on off Cas System performance.

Please trancmit copies of this document to Cary Comfort or Davis llurt of NRC
for forwarding to their contractor and placement in the Public Document
Room. Also, if possible, a copy should be sent directly to Honganah Karami at
the address below,

llenganah Karami |
Center for Nuclear Waste Regulatory Analysis
Southwest Research Institute
6220 Culebra
San Antonio, TX 78228 0510

Very truly yours,

, Y . Af
/R W. liev'lin, Manager

Systems Engineering & Support
West Valley Nuclear Services Co., Inc.

E0:91:0005

FWD:jae

Attachment: A) Memo EN:89:0032, " Impact of Helter Air Sparging on Off-Cas
Composition," from D. E. Carl to S. M. Barnes, et. al., dated
March 9, 1989
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Vitrification Test Engineering |

*

"
EN!8910032

kc -{ 1

'

U*
March 9, 1989

' * * Impact of Melter Air Sparging on Off-Gas Composition

1

'
S. M. Barnes C. W. McVay
B. P. Bauer T. F. Murawski
B. W. Bowan L. L. Petkus
R. B. Brooks J. M. Pope *

,

J. J. Buggy K. R. Routt
A. Drobot R. F. Vance
P. S. Klanian MRC-1400, 1404*
J. H. Marlow VIP 4H, 4 B04*
with Appendix*

During SF-10D the Melter feed rate was enhanced by use of an
air bubbler in the glass melt to force convection. There
was concern at the time that air bubbles rising through the
melt might strip semi-volatile elements. This concern was
reinforced as the Melter plenum visibly filled with smoke
only when the bubbler was on. Following the steady-state

'portion of the run, the bubbler was turned off briefly to
allow off-gas sampling for comparison with samples taken
just prior with the bubbler on. It was. expected that this
information would establish the trade-oft 9 involved for
future bubbler use. Unfortunately, the samples with the
bubbler off were not valid for this purpose because
steady-state was lost.

An alternate, but less sensitive, approach was taken to
establish the trade-offs. Helter off-gas samples from
SF-10B at steady-state with the bubbler on were compared to
steady-state samples from SF-10 with no bubbler. The
results were such that there was not enough evidence to
claim a statistically significant difference between bubbler
on and no bubbler. There may have been a difference by an
amount that is important to the Melter but which could not
be seen because of sample variance (think of variance as
background noise). Had sampling with the bubbler off during
SF-10B been successful the lower variance during SF-10B
would have permitted the detection of a much smaller i

difference than was possible comparing to SF-10.

The importance of the potential impact is sufficient to
justify the conduct of a test during SF-10C specifically
addressing the question. As it is, the data _ contradicts

iintuition, probably because of the SF-10 variance (eg, more '

semi-volatiles were lost to the off-gas system with the
bubbler off than on, and there was nothing found that'could
cause'the smoke). !

/
i
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! '/ The SF-10C test would consist offsampling at steady-state
I with no bubbler flow, followed by sampling with bubbler

i flow. This is the reverse test sequence of what was
~ unsuccessfully attempted during SF-108.

Although the SF-10B testing-for smoke was inconclusive and
requires additional testing, an unexpected result of this
preliminary data analysis was that Malter DF's observed at
WVNS are generally more than an order of magnitude worse
than comparable DF's reported by other facilities. The'
implications ed this'is not clear but will be evaluated with
further sampling and as existing saar'.es undergo final

-

analysis over the next several months.

A summary of the off-gas-sample data interpretation is |;

provided on the following nges with details in the
Appendix.'

Prepared by: Approved by:

MI Mf.
! D. E. Carl, PhD, PE J. Paul

Principal Engineer Manager
,

Test Engineering Test EnginJering !!
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|I TEST APPROACH

One of the SF10B observations was that smoke visibly filled
! the Malter plenum at any time when the Malter air sparging

(ie, " bubbler") was operational. This was a concern because
of the possibility the smoke was an indication that the air
bubbles were stripping so-called " semi-volatiles" from the
melt as they rose to the surface. Semi-volatile elements
are those which evaporate from the glass surface but later
condense in the off-gas jumper as very small particles.
Depletion of the glass in such non-radioactive elements as
Na or B could be accommodated by feed adjustments, but
depletion of radioactive elements such as Cs or Tc has
implications not so easily addressed. Any depletion means
the mass balance of certain elements (perhaps alements key
to the process) must be changed accordingly. A test
exception was issued to briefly turn off the bubbler so that
the dif ferenco' in of f-gas compositi' n 'with the bubbler ono
and off could be measured. The approach was to collect
off-gas samples as quickly as possibles by taking quick
samples the intent was to simplify data interpretation by
virtue that the only significant change was the bubbler
itself.

Bubbler evaluation was not as straightforward as hoped
because of changes in the Malter when the bubbler was off.
During the hour the bubbler was off the 1.a rate was
reduced in half due to plenum cool-down. .<:c in itself was
not considered a significant change in that +xpected changes
in off-gas composition should have been in relative
compositions of various elements (eg, that the volatile
elements such as cesium would make up a significantly
greater portion of the particulate with the bubbler on).
The significant Melter change was that when the bubbler was
turned off the cold cap closed over completely, which was
not representative of normal operation without the bubbler.
Qualitatively, we had previously seen approximately the same
surface area of exposed glass melt without the bubble as
seen in SF10B with it ont without the bubbler the exposed
glass cppeared at the outer edge of the cold cap while with
the bubbler on the exposed glass appeared where the air

,

bubbles broke the surface. Since the amount of |

semi-volatile elements entering the off-gas should have been
a strong function of the amount of exposed glass melt the
simple test during SF-10B to measure the differences was
compromised by the unrepresentative loss of exposed melt. l

This was confirmed by off-gas concentrations as described
below. A better test of the bubbler related to the off-gas
composition is planned for SF-100 that will take data first
with the bubbler off and then with it on at the same feed
rate. This sequence would be expected to result in both the
same approximate area of exposed glass and same quasi |steady-state for both conditions. ;

1

I
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.# SAMPLE TRAIN DESCRIPTION

A schematic of the off-gas sampling train is given in Fig.
1. Ideally, particulate is all collected en the filter,

Iwith the probe being a conduit from the off-gas pipe to the
filter and the impingers serving to condense and measure the
total water content of the sample (water content is needed
for certain calculations). Knowing the particulate captured
on the filter and the dry standard cubic feet sampled
(DSCF), the particulate concentration in the off-gas is .

'

easily calculated by dividing the mass captured by the
volumo sampled. In reality, the probe itself collects
appreciable particulate that is presumably too large to
negotiate the path to the filter. Also, the hose and the
impingers usually capture measurable quantities that are
presumably too small to be trapped on the filter (note that
the filter has a DOP rating greater than HEPA filter media).
The : total particulate concentrati'on'is therefore the sum of
the capture from each of the sample train components, -

divided by the DSCF.
|

The contributions from each train component were found by
analyses of samples sent to A/PC as follows: the entire
quantity of material which can be rinsed and brushed from
the probe and nozzle; the entire filter; the entire quantity
of material vnich can be rinsed from the hose; and a sample
of the impinger liquid.

APPEARANCE OF SAMPLE FILTERS

The nature of the particulate samples changed for the two
conditions. With the bubbler on the samples on the filter
had a whitish brown color with a dusty texture. With the
bubbler off the filter sample was brown with a glossy
texture. The difference in texture suggests that the
particulate melting point was lower for the particulate

,
without the bubbler this would imply relatively more
alkali metals in the no-bubbler particulate, which is'

contrary to expectations. During prior runs without the
bubbler, the filter samples did not have the glossy
character but instead a dusty brown one. See the Off-Gas
concentration section below for further discussion of this.

Another difference in the nanples was the difference in dust
loading for the two conditions; " dust" defined as the net
mass of particulate collected on the filter. With the
bubbler on the dust concentration was 59.5 mg/DSCF while
with it eff the concentration was 8.3 mg/DSCF.

There wac sufficient concern with the validity of
conclusions made comparing the SF-10B samples with the
bubbler on to those with it off that a third sample
population was examined consisting of samples collected
during the SF-10 steady-state. Two teflon Gelman filters

_,
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f and two cascade Impactors loaded with stainless steel
substrate / teflon backup comprised the samples for this third
population. These samples were selected to cover a nine-day
period of the run to avoid short term effects putting a bias
on the data.

DISPLAY OF RESULTS

Metals were grouped during data analysis for ease in
explaining the results. The groups were selected based on
expected similarity of behavior. After reviewing the
results, the groupings appear reasonable when the inherent
increase in RSD (standard deviation /mean) for measurements
of elements appearing in low concentrations is considered.
The elements were also individually analyzed as pinsented in
the Appendix. The composition of the groupings was as
follows:

~

A1kali Metals: Li, Na, K, Cs

Alkali Earths: Mg, Ca, Sr, Ba (for SF-10 comparisons
only Ca and Mg were used because of the Ba and Sr
tracers in SF-10)
Refractory Metals: Al, Si, Z r , La , Ce , Nd

Transition Metals: Ti, Cr, Mn, Fe, Ni, Cu, Zn

Boron and phosphorous were tracked individually because
of uncertainty where they belong

SAMPLE QUALITY

There was obvious improvement in quality of particulate
samples between SF-10 and SF-10B. This was probably due to
major improvements in the sampling and the analytical>

techniques. This quality can be demonstrated by the
variance of samples: for SF-10 the RSD was approximately
20% for all elements; for SF-10B the RSD was approximately
10% (with the bubbler on) or 2% (with the bubbler off). It
is also possible that part of the variance difference may
have been due to SF-10 samples being collected over a
nine-day period while the SF-10B samples were taken in a
ten-hour period.

The improvement was also displayed by better agreement with
results intuitively expected: Figures 2a through 2f show

: where in the sample trains the elements were found. For
| most elements of the SF-10 samples, greater than 95%

apparently did not make it to the filter but instead drcpped
out in the probe. A notable exception was Si, which was
predominantly found in the impingers. Silica should have
appeared as a relatively large particle that was probably;

| found in the probe or certainly captured by the filter.
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/ The very high percentage of refractory metals found in the
impingers in SF-10 was probably an error, either of sample !
contamination or analysis. The low RSD of 8% for si during
SF-10 prevented making this a definite conclusion

The SF-10B samples followed expectations in that the
semi-volatiles, which should be small particles, showed
relatively low collection in the probe when compared to the
"non-volatiles" (meaning elements which do not evaporate but
are carried into the off-gas when bubbles burst, etc.). In
addition, when-the cold cap totally covered the malt (the 3

" air off" case), the collection shifted to the filter as
would be expected when the relatively large particles that
are entrained due to bursting bubbles, flash evaporation of
slurry, etc. are preferentially eliminated compared to the
smaller particles not so strongly influenced by the cold
cap. The fraction of total particulate caught in the probe
was higher for all samples than expected. -

OFF-GAS CONCENTRATIONS

The off-gas concentrations are shown in Figures 3a and 3b.
These figures illustrate the similar concentrations found
for SF-10 and for SF-10B (air on) . The figures also
illustrate the dis-similarity of these two to SF-10B (air
off). The off-gas concentration for the three samples were
viewed statistically to gain further insight. The
statistical approach was to determine, with a significance
level of 0.10, whether the samples came from normal
distributions with the same mean. In other words, with this
approach there would be a 10% probability of erroneously
claiming the means not-equal when they actually were equal.

'

The samples were statistically analyzed by first performing
a logarithmic transformation on all data (groupings of
elements were done prior to the transformations). This was
done because the factors which cause off-gas (eg,
temperature, splatter rate) tend-to have a " normal"
distribution, which in turn causes a skewed distribution in
the oft-gas (eg, normal temperature fluctuations cause
exponential fluctuations in chemical reaction rates). The
three samples were then considered to be uncorrelated, with
all variances unknown, but with variances assumed to be
equal. Because the variance was not known, the test had to
rely on a test statistic which is distributed as Student's
t. All three samples were intercompared in turn.

Comnarison of SF-10B (Air On) to SF-10: There was
insufficient difference between these two samples to claim a
difference for any metal. It is noteworthy that this does
not mean the tests have the same means. For example, the
mean Cs concentration for SF-10B (air on) was approximately
four times that of SF-10. The variances were such that the
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J 90% confidence limits for SF-10B (air on) were 178 - 915
ug/DSCF while they were 13 - 926 ug/DSCF for SF-10. Table 1
displays the confidence limits for the other elements. The

; meaning of 90% confidence limits is that the true mean will
lie between the lower and upper limits for 90% of similar >

distributions.

Comearison of SP-10B (Air On) to SF-10B (Air Off): There
was sufficient difference between these two-samples to claim
a difference for all metals except La and Nd. Those two
elements probably were also different but the variance
associated with the low mass collected prevented this

| statistical conclusion. All groupings of elements were
significantly different for the two samples.

Comearison of SF-10B ( Air Of f) to SF-10: There was
insufficient difference between these two samples to claim a
difference for any metal in the alkali metal group.
As a group, the transition metals were not different between
the two samples (Ti was the only transition metal displaying
a significant difference). As a group the refractory metals
were different because of the Si even though Si was the only
refractory metal displaying a significant difference.- The
alkali earth groups for the two samples were significantly
different because of the ca vhether or not the Ba and Sr
tracers were considered: Ba and Mg were-insufficiently
different to claim a difference but the Ca and the Sr were.

Summary of Comearisons of Off-Gas Concentrations The
observation that every metal was different in the two SF-10B*

-

samples (" air on" vs " air off") was consistent with the
expectation that it is not valid to compare the two data
sets. This would not have been the case if the principle
effect of the bubbler was either stripping of semi-volatile
elements or the generation of glass spray.as the bubbles
burst. The difference between the two was obviously due
primarily to steady-state vs unsteady-state conditions. Thei

result-that the mass fraction of ' alkali metal + boron' in
I the samples increased from 47% to 65% after the bubbler was
| turned off was opposite expectations. A possible

explanation is that the total cold cap coverage with the air
off preferentially interfered with the evolution of other
elements. That SF-10 had a corresponding 61% mass fraction

|
is possibly coincidence rather than confirmation that the

L bubbler minimizes loss of semi-volatiles.

The increase in mass fraction of ' alkali metal + boron' on
just the filter from 63% to 75% after the bubbler was turned
off in SF-10B was consistent-with the visual observation of
apparent melting point of the filter mass. It is likely
that this increase was coincidental, and that the real '

reason for.the change in visual appearance related to a- '

reduction in size-of the particulate. This latter
explanation would be consistent with the observation that

<

-
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/ the SF-10 filter had a 74% mass fraction of ' alkali metal +*

boron' without the appearance-of a low melting point filter
mass.

The data interpretation was unable to claim a difference in
,

j steady-states for SF-10 and for SF-10B (air on) as hoped.
For the same reason, no explanation for the smoke could be,

|
claimed. A primary reason for this was the RSD for the
SF-10 data. The RSD for SF-10 would not have been
considered high for conventional particulate sampling. This
permits the conclusion that any difference due to the
bubbler is probably a second order effect by ordinary
standards. To improve on the interpretation will require a
specific test which should be successful based on the !

significant improvement in RSD found in SF-10B.

OFF-GAS TREATMENT SYSTEM DF's
-

.-...,, ,

SFCM DF values were computed using feed compositions and the
steady state feed rates at the time of the samples. The
feed rate assumed for SF-10B (air off) was the same aus,

SF-10B (air on) because of the difficulty establishing any
better value. The values for the three samples is shown on
Figures 4a and 4b. The agreement in concentrations between
SF-10 values and SF-10B_(air on) was only improved for the-

-

DF values. This was because the steady-state feed rate for
SF-10B was approximately 60% greater than for SF-10. Based
on the DF values, the bubbler actually reduced the loss of
the semi-volatiles boron and alkali metals.

The DF values for the off-gas components, SFCM, SBS and HEME
are displayed in Figures Sa and 5b for the SF-10B (air on)

i

sample. This sample was used because it was demonstrably at
steady-state and SF-10B represented the better data quality.

.
The results appear reasonable in that the semi-volatile

I groups of alkali metals and transition metals,.which
probably occur as very small particles, had their greater'

removal rates in the HEME rather than the SBS. Conversely,
the refractory metals, which probably occur in large!

particles due to the mechanisms'which put them in the
off-gas, were mostly removed in the SBS.

The system DF values for all metals of all-three samples is '

given in Table 2. This table will require further work to
understand certain' specifics. For example, DF-SBS for Cs
for SF-10B for the air on and air-off samples is unclear:
the Cs concentration out of the SBS was the same with the
air on or off. This could mean that that concentration was

; due entirely to re-entrainment of SBS Bed liquids. This
stable concentration could also have been due to small
particles leaving the Melter that had no removal in the SBS

y (this would mean there was an unchanged concentration of
these small particles whether the air was on or of f) .

|
!
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# A question that cannot yet be answered is why the WVHS
results show Worse Melter DF's by more than an order of
magnitude than those reported by other facilities for
elements (see Table 3). One possibility, that mast await
additional testing and data interpretation, is that the
bubbler was totally responsible for this and that agreement
with SF-10 data was coincidentalt that is, the true values
without the bubbler are approximately.those reported by
other facilities. Although the Melter DF's were worse, the
metals were caught in the off-gas system. The overall
release rate for SF-10B was virtually the same as'for PNL's
PSCM in that the overall DF's were generally within a factor
of 100 of each other.

ATTACEMENTS:

Figure l ' Of f-Gas Particulate Train ' Schematic
Figure 2 Train Collection Partitiont' Alkali Metals, Boron,

Alkali Earths, Refractory Metals, Transition
Metals, Phosphorous

Figure 3 Off-Gas Concentration
Figure 4 DF-SPCM (Preliminary) .

Figure 5 off-Gas Treatment System DF's. Preliminary Train
Values

Table 1 off-Gas Concentration Confidence Limits. SF-10
and SF-10B -

.

Table 2 Off-Gas Treatment System DF's. Preliminary Train
Values

Table 3 off-Gas Treatment System DF's. Comparison with
Other Facilities

APPENDIX

1 SFCM Outlet. SF-10B
2 SBS Outlet. SF-10B

; 3 HEME Outlet. SF-10B
| 4 SFCM Outlet. SF-10

5 Population I Probe (log). SF-10'

| 6 Population II Probe (log). SF-10B (Air On)
'

7 Population III Probe (log). SF-10B (Air Off)
| 8 Population I Filter (log). SF-10
'

9 Population II Filter (log). SF-10D (Air On)
10 Population III Filter (log). SF-10B (Air Off)
11 Population I Probe + Filter (log). SF-10
12 Population II Probe + Filter (log). SF-10B (Air On)
13 Population III Probe + Filter (log). SF-10B (Air Off)
14 Population II Hose (log). SF-10B (Air On)
15 Population III Hose (log). SF-10B ( Air Of f)
16 Population I Impingers (log). SF-10
17 Population II Impingers (log). SF-10B (Air On)
18 Population III Impingers (log).- SF-10B ( Air- Of f)
19 Population II Hose + Impingers (log). SF-10B (Air on)
20 Population III Hose + I pingers (log). SF-10B.

(Air Of f)

-.
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' 21 Population I Train (log). SF-10.

22 Population II Train (log). SF-10B (Air On)
23 -Population III Train (log). SF-10B (Air Off);

24 DF-SFCM. Train Values'

| 25 Population I Train (Normalized Data -Of Means) . SF-10
1 26 Population II Train (Normalized Data of Means) . SF-10B-

(Air On) . .

"

27 Population III Train (Normalized Data =Of.Means).
SF-10B (Air Off)

28 S)5',Y Of f-Gas. Normalized Data (Sample Breakdown) .
Ci- J' -.

'

29 CCM Off-Gas. Normalized Data (Sample Breakdown).
SF-10B

3

j 30 SFCM Outlet. SF-10B
2 31 SBS Outlet.- SF-10B
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OFF-GAS CONCENTRATION CONFIDENCE LIMITS .

SF-10 AND SF-10B
.,

ANALYSIS SFa10 SF-10 SF-10 SF-10B SF-103 SF-103 -'.
MINIMUM MEAN MAXIMUM MINIMUM MEAN MAXIMUM

-- - __ - _________ - , - -
--

Al 70 992.937405 14154.315949 ~

724.801311 2862.501008 14229.361980
_

B 5043 14061.149258 39206.368432 3071.333587 8679.125847 24525.901639
Ba 12 150.413985 1947.598116 77.766658 292.242339 1098.980539
Ca 138 477.974663 1649.810443 520.749521 923.582793 1638.033527
ce 0 1.134827 1108.685516 22.711505 170.499697 1279.974462
Cr 6 52.428141 432.341321 68.708850 282.420353 1160.858547
Cs 13 108.474638 926.253379 178.176843 403.962946 915.865718
Cu 34.967525 108.505308 336.695314
Fe 291 3170.072525 34520.361200 2818.745887 10020.663763 35623.538374
K 533 3620.046279 24569.747205 1878.670995 4959.725986 13093.767840
La 0 0.079061 68.675744 0.492930 6.075547 74.883408
Li 217 1136.124651 11050.122520 652.159103 1873.497221 5382.109704
Mg 68 566.831023 4758.124397 170.279914 616.953217 2235.326898
Mn 18 245.112718 3303.122405 163.170120 646.212774 2559.236639
Mo 21.538123 34.680792 56.489122
Na 987 8597.794968 74915.521188 4973.554726 12733.846973 32602.608729
Nd 3.566386 31.063383 270.563441
Ni 5 100.452751 1947.431209 136.337237 452.?30260 1533.166198
P- 35 483.762138 6633.206878 328.362664 1082.000542 3565.341919
si 3580 9738.839972 26494.454035 3946.197564 13172.824127 43972.277783
Sr 30 227.774113 1708.799403 11.338411 38.676986 131.932879
Ti 25 121.274033 589.723876 23.425573 98.360714 413.002926
Zn 21 65.242267 198.038427 96.300563 351.433407 1282.499663
Zr 44 316.495437 2260.340409 476.367834 1530.002448 4914.075481
Alk.M 1684 13603.905694 109907.366562 7692.786771 19989.566135 51942.523064
Alk.E 285 1573.281297 8676.142635 758.876524 1950.624085 5013.904374
Refrac 3585 11993.708100 40129.369663 5149.106914 17860. 518185 61952.123967
Trcns.M 370 3841.967381 39867.467640 3371.704121 12031.509275 42932.953263
Ca+Mg 235 1145.453046 5588.614897 676.290973 1602.576873 3797.555694

90% CONFIDENCE LIMITS

.

TABLE 1



OFF-GAS TREATMENT SYSTEM DF's .

' PRELIMINARY TRAIN VALUES ..

' ~ '

ANALYSIS DF-SFCM DF-SFCM DF-SBS DF-HEME DF-SFCM - DF-SBS DF-HEME : ..

SF-10 SF-10B (AIR ON) AIR ON AIR ON SF-10B (AIR OFF)~ AIR OFF AIR OFF
--- - - - -

- - - - -------__
--

,- _.

A1 43 23 1556 1840 349- 184964 1
-

B- 3 8 36 719 43 22 213"

' ' Ba- 36 4 719 200 48 -49 257

Ca 8 8 11 292 139' 3 48

Ce 1182 69 48753 3 1747 6703 1

- Cr 21 7 3 789 139 5 24

Cs 8 5 159 30 47 10 46

Cu 9 4 649 64 7 64
'

.

.

~ Fe 10 17 13 798 201 19 46 !

K 9 11 12' 369 74 9 71 i

La 5212 110 1247 5 721 - 16 59 ,

'

. Li 14 15 48 746 154- 23 151

Mg 16 17 39 484 230- 32 44

Mn 39 23 21 709 324 106 10

19 21 112 69 9 69
Mo
Na 11 13 24 527 92' 13 137

Nd 92 7547 2 702 647 3
-

Ni 23 8 3 1109 70 6 73
"

P 26 19 1254 1045 206 61 1954

Si 27 30 '2189 6017 495 799550 14

Sr 23 13 606 64 179 183 15 |

Ti 56 95 -1204 2 2878 3783 2e-02

Zn 9e-01 4 1210 13 13 26 '

i

Zr 57 22 61633- 25 284 4109 29.

Alk.M 11 12 19- 451 90. 12 102 2

Alk.E 15 10 18 . 325 154 8 49

Refrac' 27 28 1637 1459 456 3707 40

Trans.M 30 16 9 927 196 .16 45

Ca+Mg 11 11 182
'

LOG NORMAL MEAN VALUES

,

TEE 2 .

3

;

'
.

-

- . _,



_ _ _ _ _ . _ . _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ . _. ,

' 4 _.,

,

OFF-GAS TREATMENT SYSTEM DF*s * *

' COMPARISON WITH OTHER FACILITIES ' *.
,

. , ,
* ANALYSIS CF-SFCM DF-SFCM DF-PSCM SF-RLFCM DF-LFCM DF-CBS .DF-SBS DF-QUENCE/SAS DF-BENE DF-utME DF-NEME -:

!SF-10 SF-108 PNL PNL DWPF SF-10B PNL DWPF * SF-10B PNL DWPF %
3 5

A1 43 23 * -1556 1849 b
1 B 3 8 36 . 719 . f
!- Ba 36 4 '210 719 150 200 6 *

Ca 8- 8 11 292 |
Ce 1182 69 550 48753 780 13 .1
Cr 21 '7 100 3 39 789 - 190
Cs '8 5 43 11 10 159 6 * 30 29

..

Cd 9- -4. 849
Fe 30 17 500 150 13 1700 798 to

!E 9 11 12 - 369
Es 5212 110. 620 1247 1200 5 41
L1- 14 15- 48 746 1

Mn 39 23 720 21 290 709
. . {Mg 16 17 39 - 404

. 10 -*

' Mo 19 21 112 i
Na- 11 13 24 ' 527i a

IMd- 92 550 7547 .1206- .' 2 s
ni -23 -8. 6200 3 540 . .1139 4,

P 26 19 1000 1254 346 ite5 16
Si 27 30 610 100 2189 12800. 6017 4

Sr 23 13 420 33 '90 606 -1200 . .64 25 ,
'

Ti 56 -95' 160 1204 410
~

1210 |

- -2 3
2n. 1' 4 .

|,Ir 57. 22 2400 61633' 190 25 5
.

Alk .M ' 11 ~12 19 . 451 i

' 10 | 18 325 |Al k . E - 15 :

Refrac' 27 28 1637 1459 r

Trans.n 3C 16- 9
. 927-

Ca+Mg 11- 11-
. t

-

NON-Vo t.|s rI L. a 100-400 ,- , 500 100 :

L
i

-

,

. t

!
'

. . .. ;
_ . ,

t
'

TABLE 3~ '
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* APPENDIX.

4

1 SFCM outlet. SF-10B
2 SBS-Outlet. SF-10B
3 HEME Outlet. SF-10B
4 SFCM outlet. SF-10
-5 Population-I Probe (log). SF-10-
6 Population II Probe (log). SF-10B - (Air! On)-
7 Population III. Probe 1(log). SF-10B - (Air : Of f) ~
8 Population I-Filter (log). SF-10
9 Population II Filter (log).. SF-10B (Air _On)_- +

10- Population III Filter (log). =SF-10B_(Air Off)
11 Population I Probe + FilterG(log). SF-10

- - . -

12 Population II Probe + Filter !(log)'. -SF-10B (Air =on)1-

13 -Population III Probe + Filter-(log).- SF-10B (Air Off)-
14_ Population II Hose (log). SF-10B-(Air-on)
15 Population III Hose (log). -SF-10B (Air Off).

' 16 Population I. Impingers _-(log)' -SF-10 -

17- Population II1 Impingers:(log). ESF-10B-(Air =On)-
18- Population III Impingers (log). :SF-10B-(Air Off)-
19 Pcpulation II Hose + Impingers (log).- SF-10B-(Air On).~

_

20 Population III HoseL+-Impingers (log). SF-10B"(Air-
Off) .

21 Population I Train.(log)._ SF-10
22 Population II Train (log). SF-10B (Air On)-
23 Population.III Train;(log).- SF-10B'(Air Off)
24 DF-SFCM. Train Values-

25 Population I Train-(Normalized Data Of Means). SF-10_-
26L Population II' Train-(Normalized-Data Of-Means).- SF-10B

(Air-On) _

27 Population III Train (Normalized' Data.Of1Means).. . ,

SF-10B (Air Off)
28 SFCM Off-Gas. Normalized Data'(Sample. Breakdown). .

.SF-10
29 SFCM Off-Gas. Normalized Data (Sample: Breakdown).

SF-10B '

30 SFCM Outlet. SF-10B
31 SBS Outlet. SF-10B

B
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_ _ _ _ . - _ - . . . - ._

a

LOC 1 32R z 72C- .g# 03-Maa-89 13:32 Pego R
,

,SPCM OUTLE?. SF-105 '

. . t
0 Analyses 1 SET 33 2 PROBE 3 PROBE 4 TE-816 5 E0 6 MoSE 7 IMP 1 8 IMP 9 IMP 10 SET 33 11

|-> Ippm) (ugl (ugl (ppm) sug) (ppm) typm) (ag) (tot. ag)
.

*

1 pH 7 822.500000 7 7.44' 149.8 7.82 3.3 - ' 2192.548000 3170.84s2002 C1 10.8 1269.000000 0 2.6 52.0 0 0 0.000000 1321.0000003 NO2 24 2820.000000 0 52.5 1050.0 15 0 2946.000000 6816.000000 I
'

4 No3 44.5 5228.75G000 0 0 0.0 14 34 9515.600000 14744.350000 [5 SO4 31.s 3736.500000 0 0 0.0 0' 0 0.000080 3736.5000006 TOC 0 0.000000 0 19.68 393.6 0 15000 2935000.000000 2985393.600000 |

,

7 - Nd203 "1.31451 154.455526 3.216102 0 0.0 a 0 0.0a0000 157.671629 !8 Coo 2 4.45044 522.927163 5.006879 0 0.0 0 0 0.000000 527.934042 |9 A1203 35.4480 4165.145391 300.3309 0 0.0 0 0 0.000000 4465.526309 l10 B203 68.2071 4014.342406 1809.256 0 0.0 0 0 - 5.000000 9823.598745 *

11 Bao 3.4579 406.303250 45.9e 0 0.0 0 0 0.000000' 452.28325012 Cao 4.74962 558.081041 62.05451 0 0.9 0 0.04072 S.104451 628.24000913 Cr2o3 2.28521 268.512911 22.s4432 0 0.8 0 0 0.000000 291.357236d 14 Cuo 0.8988 105.609000 15.684 0- 6.0 0 015 Fe2O3 95.8032 J11257.475017 1363.016 0 0.0 4 0
. 0.000000 121.293000'

,

0.000000 12620.891674 .}16 Li20 15.2166 1787.960176' 273.6553- 0 0.c 6 6 0.0c0000 2066.615541- -|17 M3G 6.94409 '815.931688 73.52193 0 0.0 0 0 0.050000 889.453678 ;
'
- 18 Mno 7.77135 -913.133684 70.74701- 0 0.0 0 0 0.000000 983.830694I 19 Na20 85.5669 10054.1?1118 2442.073 0 0.0 e 0 0.008000 12496.195094 '20 Nio 3.06896 360.602807 143.2412 0. 0.0 0 0 0.000000 503.444008 !21 P205 10.3128 1211.750911- 165.9656 0 0.0 0 0 0.000000 1377.72459422 Pbo 0 0.000000 0 0 - 0.0 0 0 0.000000 0.000000 s'
; 23 503 230.19 27987.325000 683.18 'O 0.0 0 0 0.000000 2a670.50500024 Sio2 121.375 14261.660232 1558.151 0 0.0 0 0 0.000000 15819.811896' 25 Sro 0.4089 48.045750 4.792- 0 0.0 0 0 0.000000 52.837750 !

,

'
26 2no 3.65371 429.311185 39.65424 0 0.0 0 0 0.000000 468.965429i 27 Zrc: 13.6099 .1599.170162 216.8999 0 0.0 0 0

. 0.000000 1816.070079 5

'

1 28 L4: , 0.32865 38.617344 0.687365 J 0.0 8.01957 0.01704 7.237571 46.542280
[

j 29 T1 1.35015 .158.642732 10.18301 C 0.0 4 0 . 0.000000 168.825d50i 30 K2: 29.6 3478.000000 1380, 0 0.0 0.16 0.17 * 65.254000 4923.254000 i
g

; 31 Cs20 2.086 245.105000 90.6 0 0.0 0 0
.

0.000000 335.70500032 Mo 0 0.000000 20.338 0' O.0 0 0 0.000000 20.338000'
= .

i
*

-

;
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1 ,

. 8.
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-
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k
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h
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___ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ __ -____ __ ._

loc 1 32R z 72C .

03-Mut-89 13:32 Paga 2

SFCM OUTLET. SF-103
'. ,

70 Analyses 12 SET 33 13 SET 34 14 PROBE 15 PROSE 16 TE-819 17 Rost 18 BoSE 19 IMP 1 20 1MP 2 21 IMP(ug/DSCP) -> { ppa) (ugl (ppui (ug) (ugl
,

1 pH 9637.835866 7 112.000000 0.000000 6.75 16.875000 2.33 2.25 195.278000
-

2 C1 4015.197568 12.5 200.000000 0.000000 7.01 17.525000 a 0 0.0000003 502 20117.325228 13.5 216.000000 0.000000 0 0'.000000 42 0 1642.2000004 No3 44815.653495 34.9 558.400000 0.000000 24.84 62.200000 500 300 33440.0000005 504 11357.142857 74.5 1192.000000 0.000005 0 0.000000 0 0 0.0000006 toc 9074144.680851 0 0.000000 0.000000 17.26 43:150000 0 3610 167143.0000007 Nd203 479.245072 0.067725 1.083602 3.408302 0 0.000000 0 0 0.0000008 Coo 2 1604.662741 0.765244 12.243903 2.854379 0 f.000000 0 0 0.0000009 A1203 13573.028294 16.75904 268.144734 197.580918 0 0.000000 0 0 0.00000010 B203 29858.962750 49.36281 789.805071 908.036339 2.517817 6.294542 0 0 0.00000911 Bao 1314.721125 1.4809 23.694400 27.160000 0 0.000000 0 0 0.00000012 Cao 1909.544102 13.10572 209.691614 41.432518 0.358026 0.895065 0 0 0.00000013 cr2o3 885.584305 1.050216 16.803460 17.900325 0 0.000000 3.0302s6 0.023546 2.58640314 Cuo 368.671733 0.4472 7.155200 11.548000 0.01563 0'.039075 0.01557 0.020569 1.56113215 Fe2O3 38360.-157n65 49.82183 797.149278 1060.036597 0 0.000000 0 0 0.00000016 Li?o 6281.506434 12.01276 192.204292 172.813365 0.275768 0.689421 0 0 0.00000017 Mgo 2703.506619 3.584099 57.345592 49.943949 0.085399 0.213499 O O 0.00000018 Mno 2990.518826 3.441351 55.061608 54.849010 0 0.000000 0 0 0.00000019 Na2o 37982.355909 75.11269 1201.803181 1386.453976 5.584699 13.'961747 0 0 0.00000020 NiC 1531.440755 1.49796' 23.967361 63.759201 0 0.000000 0 0 0.00000021 P205 4187.612749 6.041184 96.658947 110.543684 0 0.000000 0 0 0.00000022 Pbo D.000000 0 0.000000 0.400600 0 0'.000000 0 0 0.00000023 S03 87144.392097 23.569 377.104000 436.180000 2.134 5.335000 0 0 0.00000024 Sio2 48084.534638 87.59858 1401.577331 916.351664 0 0.000000 0 0 0.00000025 Sro 160.601064 0.2364 3.782400 3.122000 0 0.000000 0 0 0.010000 .26 2no 1425.426835 1.905712 30.491395 29.714244 0.174412 0.437031 0 0 0.000000-27 Zro: 5519.969846 9.262996 148.207934 148.837918 0 0.000000 0 0 0.00000028 La: 141.465896 0.021327 0.341236 0.078365 0 0.000000 C 0 0.0e000029 Tag 513.148177 0.530241 8.483855 8,625018 0 0'600000 J 0 0.00000030 E2c 14964.297872 20.91 334,560000 554,000000 3.32 8.300000 0 0.13 6.019000

.

31 Cs2a 1020.379939 1.769 '28.304000 68.700000 0.217 0.542500 0 0 0.00000032 Mo 61.811629 0' O.000000 11.916000 0 0.000000 ? O 0.000000
.
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_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __

LCC1 32R a 72C
- .{

03-MAR-89 13:32 Figt 3
3

SFCM OUTLET. SF-103 *
I-

'

. .
;0 Analyses 22 SET 34. 23 24 SET 34 25 SET 35 26 PROBE 27 PROBE 28 TE-821 29 BOSE 30 moSE 31 IMP 1 i
t

(tot. ug) (ug/DSCF) -> (ppm) (ug) (ug) (ppm) (ug) (ppa) *

{1 pH 324.153000 964.741071 7' 392.000000 0.000000 6.75 5s.725000 2.332 C1 217.525000 647.395433. 12.5 100.000000 .0.000000 7.01 60.987000 03 NO2 1854.200000 5530.357143 13.5 756.000000 0.000000 0 0.000000 424 NO3 34060.500000 101370.535714 34.9 1954.400800 0.0c0000 24.84 216.10a000 5005 504 1192.000000 3547.619044 74.5 4172.000000 0.000000 0 0.000000 0-
t

6 TOC 167186.150000 497577.827381 0 0.000000 0.000000 17.26 150.162000 07 3d203 -4.491904 13.368763 0.067125 3.192607 6.374302 0 0.000000 08 Coo 2 15.098782 44.936851 0.765244 42.853661 9.466s79 0 0.000000 09 A1203 465.725652 1386.083249 16,75904 938.506569 246.960938 0 0.000000 0 [10 B203 1704.135952 5071.333191 49.36281 2764.317749 2178.563388 2.517417 21.905007 011 Bao 50.854400 '151.352381 1.4B09 82.930400 46.300000 0 0.000000 0 f12 Cao 252.019196 750.057132 13.10572 733.920649 57.494518 0.358026 3.114825 0 f13 Cr203 37.290189 110.982704 1.050216 58.812111 3 8.9.S t 3 25 0 0.000000 'O.03826614 Cuo 20.303407 60.426806 0.4472 25.043200 20.020000 0.01563 0.135981 0.01557
|15 Fe2O3 1857.185475 5527.338913 49.82183 2790.022472 1147,345971 0 0.000000 0 L

!
16 Li20 365.707077 1088.413920 12.01276- 672.715021 314.835365 0.27576s 2.399184 0 !17 Mgo, 107.503000 319.949642 3.584099 200 709571 72.503989 0.085399 0.742975 0 [
18 Mno 109.910618 327.114935 3.441351 192.715628 58.789010 0 0.000000 019 Na2O 2602.218905 7744.699121 15.I1269 4206.311134 3328.739765 5.584699 48.586880 0

i
20 NiO 87.726562 261.090959 1.49796 83.845163 97.519201 0 0.000000 0 .!

'

21 P205 207.202630 616.674495 6.041184 338.306314 153.596836 0 0.000000 022 PbO 0.400600 1.192262 0
.

0,000000 0.000000 0 0.000000 023 503 818.619000. 2436.366071 23.569 1319.864000 1218.780000 '2.134 18.565000 024 Sto2 2317.928994 6898.598197 '87.59854 4905.520658 959.951664 0 0.000000 0 -

{
25 Sco 6.904400 20.548810 0.2364 .13.238400 5.160000 0 0.s00000 026 zno 60.642670 180.484137 1.905112 106.719884 35.434244 0.174812 1.520s56 027 Z r o '. 297.044*%2 084.065035 .9.262996 518.727769 162.999176 0 0.000000' O

4

28 La.1 0.4. o.1 1.248812 0.021327 1.194326 1.670965 0 0.000000 029 Tt- 17.10.873 50.919264 'O.530241 29.593491 1.707018' O 0.000000 e '
,

; 30 K2c 902.879090 2687.139881 ,20.91 1170.960000 1832.000000 3.32 25.884000 031 Cs2O 97.54.700 290.316964 ~1.769 99.064000 138.000000 0.217 1.887900 0 |32 MO 11.916000 35.464286 0 0.000000 29.540000 0 '0.800000 0
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LOC 1 32R a 72C .

03-MA8-89 13:32 Page 4

SFCM OUTLET. SF-103
, ,

~. t0 Analyses 32 IMP 2 33 IPP 34 SET 35 35 36 SET 35 37 SET 36 38 PROSE 39 P808E 40 TE-823 41 NOSE(ppa) (ug (tot. ug) (ug/DSCF) -> (ppm) (eg) (ug) (ppm) i

j

1 pH 2.25 685.060000 1135.785000 *963.346056 7 259.000000 0.000300 6.15
*

,

2 C1 0 0.000000 760.987000 645.451230 0. 2 . 7.400000 0.000000 7.013 MO2 0 5754.000000 6510.000000 5521.628499 30 1110.000000 0.000000 0.
'4 NO3 300 117280.000000 119450.5080CS 101315.104326 53 1961.000000 0.000000 24.845 504 0 0.000000 4172.000000 3538.592027 to - 370.000000 0.000000 06 TOC 3610 586906.000000 587136.162000 497995.048346 0 0.000000 0.000000 17.267 Nd203 0 0.000000 10.666909 9.047421 0 . 0.0000C0 6,872302 0

'

8 Ce02 0 0.000000 52.320540 44.377048 0.096044 0.223626 11.274679 09 A1203 0 0.000000 1185.467487 1005.485570 7.655046 283.236698 83.598918 0.10 8203 0 0'.000000 4964.786144 4211.014541 28.91281 1069.774227 1718.236339 '2.51781711 Bao 0 0.000000 129.23S400 109.610178 0.722 26.714000 23.038000 012 Cao 0 0.000000 794.129992 673.562334 1.458726 53.972858 38.412518 0.35802613 Cr203 0.023546 9.071101 206.869537 90.F44221 0.265316 9.816702 14.018323 0 |

t

14 Cuo 0.020569 5.477609 50.676790 42.982859 0.387'1 14.322700 11.234000 0.01563 |15 Fe203 -O 0.000000 3937.368442 3339.583072 24.18183 894.727705 433.416597 0 '

'

16 Li20 0 0.000000 993.949570 843.044588 5.318768 196.794425 151.913365 0.27576817 Mgo 0 0.000000 273,956535 232.363474 1.641099 60.720681 31.181969 0.085399 i18 Mno 0 0.000000 251.464638 213.286377 1.908351 70.6089E9 21.089012 0 i19 Na2O O 0.000000 1583.631779 64'2.262747 37.81269 1399.069856 1864.673976 5.58469920 NiO O 0.000000 181.404965 .23.863414 c.61366' 22.705422 45.319201 0
" i

21 P205 0 0.000000 491.903150 417.220653 2.897184 107.195815 84.863684 0
'

22 Pbo 0 0.000000 0.000000 0.000000 0 0.000000 0.000000 023 503 0 0.000000 2557.209800 2168,965055 4.418 163.466000 120.838000 2.134
,

24 5402 0 0.000000 5865.472321 4974.955319 36.11758 1338.570578 263.971664 025 Sro 0 0.000000 18.406400 15.611874 0.08027 2.969990 2.388000 026 Zno 0 0.000000 143.674994 121.861742 0.868912 32.149752 15,506044 0.174812 '

;,
~

27 Ito: 0- 0.000000 -681.726945 578.224721 4.214996 155.954848 81.419918 0 :28 La 0 0.000000 2.865291 2.430272 0 . 0.000000 1.753165 0 $

,

29 Tt' O 0.000000 37.400509 31.722230 0.360251 5.929284 1.441018 0- [

,

30 K20 0.13 21.138000 3052.982000 2589.467345 10.6p 395.160000 782.000000 3.32
[

31 Cs2O O 0.000000 238.951900 202.613367 0. ~a a 28.120000 39.020000 0.217 ~L32 Mo' O 0.000000 29.540000 25.055131 0
'

!
- 0.000000 15.708004 0 !
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Loci 32R a 77C .-

03-MAR-89 13:32 Page 5
* iSFCM OUTLET. 3F-108 .

,'. *.O Analyses 42 HOSE 43 IMP 1 44 IMP 2 45 IMP . 46 SET 36 47 48 SET 36 49 SET 27 50 Paost 51 PROSE(ug) (ppa) (ppm) (ug) (tot. ug) (ug/DSCF) -> (ppm) (ug) ,

1 be 106.650000 8.66 7.09 1833.149000 2198.'799000 1026.037797 7 182.000000
.

'

2 c1 110.758000 0 0 4.000000 118.158000 55.136724 0.2 5.200000
!

3 No2 3.000000 85 49 15T23.500000 17033.500000 7948.436771 30 700.0000004 NO3 392.472000 34 46 9022.600000 11376.072000 5308.479701 53 1378.0000005 504 0.000000 0 0 0.000000 '370.000000 172:655156 to 260.000000
- t

6 Toc 272.708000 0 13500 1356750.000000 1357022.708000 633235'048063 0 0.0000007 Nd203 0.000000 0 0 0.000000 6.872302 3.206861 0 0.000000 t8 CeO2 0.000000 0 0 0.000000 11.498305 5.365518 8.006044 0.157142 t9 A1203 0.000000 0 0 0.000000 366.835615 171,178542 7.655046 199.031193
|

10 B203 39.781508 1.214717 0 157.184372 2984.916446 1392.896148 28.91281 751.733240 t
11 Bao - 0.000000 0 0 0.000000 49.752000 23.216052 0.722 18.77200012 cao 5.656809 0 0.035926 3.610551 101.652735 47.434781 1.458726 37.926873 I13 cr?o3 0.000000 0 0.009606 0.965430- 24.800457- 11.572175 0.265316 6.89822314 cuu 0.246954 0 0 0.000000 '25.803654 12.040902 0.3871 10.064600, i

-

15 re2O3 0.000000 0 'O' O.000000' 1728.144302 .406.413580 24.18183 628.727576 *16 Li20 4.357138 0 0 0.000000- 353.064928 164.752649 5.318768 138.28797417 HgO 1.349312 0 0 0.000000 93.251982 43.514690 1.641499 42.66858618 Mno 0.000000 0 0 0.000000'- 91.697979 42.189537 1.908351 49.61711319 Na2O 88.238241 0 0 0.000000 3351.982074 1564.154024 37.81269 983.13016920 Nio 0.000000 0 0.00509 0.511551 68.536175 31.981416 0.6136621 P205 .0.000000 0 0- 0.000000 192.059498 89.621791 2.897184 .
15.955162-

22 Pbo. 0 000000 0 0 0.000000, 0.000000 0 000000 0 0.000000
75.326789

23 SO3 33.717200 0.1229.' 'O 15.903260 333.924460 155.821027 4.418 114.868000

.

24 Sio2 0.0000C0 0 0 0.000000 :1602.542241- 747.803192 36.17758 940.617163 . i25 Sro 0.*00000 0 0 0.000000 5.357990 22500229. 0.08027 2.087020
;

26 Zno 2.762032. 0 0 0.000000 50.411829 23.526752- e.868912 22.591717' -27 ZLc: 0.000000 0 0 0.000000- .237.374765 110.767506 4.214996'. 109.58989328: Ls'. 0.000000 0 0 0.000000 -1.153165 0.818089 0 0.000000' '29 Tt. 0.000000 0 0- '0.000000 7.370302 . 3:439245 0.160251 4.166524] 30 K2. 52.456000 .-0.15 0.32 51.570000 1281.186000 597.[846944 1a.68 277.68000011 Cs20. 3.428600 0 0 0.000000 10.568600 32.929818 S.76 19.760000
yJ2 Mo 0.000000 0 0 0.000000 15.708000 7.329911 0 0.000000e
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LOC 1 32R a 72C. ;j. . .

03-KAR-89 13:32 Ptge 4

srCM OUTLET.. sr-los ."; a
0 Analyses 52 TE-825 53 cost 54 rost 55 IMP 1 56 IMP 2 57 IMP 58 s t'T 37 59 60 stT 37 61 stT 38

_

(ugl (ppm) (ug) (ppa) { ppm) (ugl (tot. ugl (ug/D3CF) ->
1 9H 0.000000 6.75 74.250000 8.66 ~7.~0 9

-

1274.125000 1530.375000 1027.0973152 C1 0.000000 7.01 77.110000 0 0 0.000000 J82.310000 55.241611 t

.

.

3 NO2 0.000000 'O 0.000000 85 49 11066.600000 11896.600000 7950.7382554 NO3 0.000000 24.84 273.240000 34 46 6272.000000 7923.240800 5317.61073m ;5 404 '0.00000010 ,0.000000 0 0 0.000000 260.000000 174.496644 I6 Toc 0.000000 17.26- 189.860000 0 13500 943550.000000 943839.860000 433449.5704707 Nd203: 7.676302 0 0.000000 0 0 0.000000 7.676302 5.1518818 Coo 2 12.318879 0 0.000000 0 0 0.000000 12.476821 8.3731699 A1203 98.158918 0 0.000000 0 'O 0.000000 297.790111 199.859135 .I10 B203 1710.056339- 2.517817 27.695986 1.214717 0 109.203053 2598.488619 1744.086321 I11 Cao 23.680000. 0 0.000000. 0 0 0.000000 42.452000 28.491275- 12 Cao '35.712518 0.358026 3.93s285 0 'O.835926 2.511219 80.088894 53.756936
' [;

, 13 Cr203 15.718125 0 0.000000 0 0.009606 0.671478- 23.287826 15.62941314 Cuo
15 re2O3

. 16.108000 0.01553 0.171930 01 0 0.000000 '26.344530 17.680893< 627.616597 0 0.000000 'O' O. 0.000000 ..-1256.344173 843.184009 'k
;'

16 Li20 150.975365 ,0.275768 3.033451' 0 0 0.000000 ' 292.296789 196.172342 [17 Mgo 29.523989 0.085399 0.939394 0 0 0.000006 13.131970 '49.081859 *

<

18 Mno 25.147010 0 0.000000 0 0 0,000000 74.764123 50.17726419 Na20 2057,873976 L5.584699 '61.431687 0 ~0 0.000000 3102.435833 2882.171700
6

20 Nio 123.081201 0 0.000000 0 0.00509 0.355795 139.392158 93.55178421 P205 84.445684' O 0.000000 0 0 0.000000 159.772412 107.229847
'

22 Pbo 0.414800 0. 0.000000 0 0 .0.000000 . 0.414800 0.27838923 so3 237.000000 2,134 23.474000 0.1229 0 11.048710 386.390710 259.322625 l

.

24 Sio2 333.151664 - 0 0.000000 0 0 0.000000 12T3.768826 854.87840725 Sro 2.474000 'O 0.000000 0 0 0.000000 4.561820 3.061087
' ,

26 Zno 14.970244 0.174812 -1.922934 0 0 0.000000 39.484896 26.499930; 27 Zro. 76.177918 - 0 0.000006 0 0 0.000000. 185.767811 124.576383
,

28 La: 1.559165 0 0.000000 0 0; 0.000000 1;559165 1.046419
|

29 Ti:, .2.035018 0 0.000000 0 0 0.000006 f.201547 4.162109-30:x b. 918.000000 3.32 36.520000 0.15- 0.32 35.853000 1268.053000 851.04228231 Cs2c 48,860000 0.217 2.387000 0 0 0.000000 .71.007000 -47.65$70532 Mo 18.072000 0 0.000000 0 6 0.000000 1,8.072000 12.128859 t
*
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LOC 1 32R x 72C
03-MA2-89 13:32 P g:s 8

SFC# oVTLET. 'SF-103
.
.,

O Analyses 72 SET 38
(ug/DSCF)

1 pH 10946.135593 *

2 C1 14083.932203
.3 NO2 13444.661017

4 No3 34038.152542
5 SO4 3139.830508
6 TOC 1966538.983051
7 Nd203 16.062803
8 Coo 2 264.088586
9 A1203 3549.273290 '

10 B203 8897.695170
11 Bao 320.266949
12 Cae 754.226002
13 Cr203 714.099339
14 Cuo 144.756864
15 re2O3 14239.581888 *

16 Li20 2137.488504
17 Mgo 720.828595 *

18 Hno 835.780292
19 Na2O 13895.951206
20 Nio 682.677483
21 P205 1272.101058 }

22 Pbo 0.000000
.'3 So3 2533.661017 -

24 Sio2 '18245.682844
25 Sto 43.433051

426 Zno 486.542546
27 Zrc 1942.007612
28 La: . 3.173495 a29 Ti 112.927074
30 K20 5811.305085
31 Cs2o 443.542373 *

32 Mo 26.949153
.
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LOC 2 32R a L72C *: ' i03-MAR-89 13:33 Fagy 2 '

SSS 02'LET. SF-10B

O Analyses 12 SET 33 13 SET 34' 14 PROBE 35 PROBE 16 TE-820 17 WOSE 18 EOSE '19 IMP 1' 20 IMP 2 21 IMP(ag/Dscr3 -> (ppm) (ug) type) tag) (ppm) (ppa) . tug)
,

. - _ ,

1 pH 195.857143 7 301.000006 0.'000000 5.42 25.474000 4.39 3.04 1145.118000 }

. * j
. 2 C1 370;266344 3.9 167.700000 0.000000 2.06 9.682000 9.0 8 851.400000 t

*
3 NO2 9.030886 0 0.000000 0.000000 0 0 b00000 38 0 3594.800000 54 NO3 37947.118644 200 8600.000000 0.000000 14.36 67.492000 19 58 8502.200000.5 504 41.694915 4.3 1F4.900000 0.000000 0 0.000000 0 0 0.0000006 Toc 426805.100888 0 0.000000 '0.000000 2.15 10.185000 0 6360 -135216.000000 .

,

7 Nd203 0.287054 0 0.000000' O.000000 0 0.000000 0 0 .0.0000008 Coo 2 0.149585 0 0.000000 0.000000 0 0.000000- 0 6 0.0000009 A1201 ~23.138934 1.012046 43.517973 0.000000 0 0.030000 0 0 0.00000010 B203 122.960254 2 556817 109.943128 395.436339 s.474617 2.230700 0 0 0.00000011 Bao 4.671590 0.05211 2.240730 2.674000 0.003545 0.016662 8 0 0.000000 i
3

12 cao 24.665566 3.445726 148.166213 9.4325;8 0.139926 0.65.7652 0 0 0.000000
'13 Cr203 2179.562627 0.558316. '24.007599 6.684325 c.016936 0.$79600 0.024856 6 2.35140314 Cuo 55.181469 0.4136 '17.784800 1.831200 0.1113 0 3231191 0.002444JSa004765 0.782025
'

~ 15 Fe2O3 7954.536879 10.43083; 465.725684 58.336597 0 - 'O.000000 e :e' 0.00000016 L120 20.766063 .541568 23,287434 58.693365 0.122968 0.577951 ,0 e 'O.00000017 Mgo 5.569825 .478399 20.571177 13.069989 0.076399 0.359078 -- S- 0 0.000000-18 Mno 253.475104 0.689451 29.646372 0.000000 0 0.000000 e 0- 9.00000019 Na20 276.404388 4.619699 198.647049 L971.253976 1.721699 8.0,91984 0 4 0.000000
.,
* 20 Nio 1884.138400, 2.19996- -94.598283 .17.221201. 0.00337- 0.015839 - 0 e -. 0.000000

,

21'P205 22.567964 0.002884' 'O.124020 9.875684 0 0.000000 e 'O 0.000000 I22 Pbo 'O.440484 0.3186 13.699800 J8.000000 0 0.000000 0 0 0.00000023 $o3 228.702809 1.3719- 59.077700. 511.800000 0 0.000000' S- 0 0.000000
'

24 Sio2 121.642546 4.722583 .203.071077- 0.000000- 0 0.000000 0 0 0.000000
,

25 sro 0 2 F- 4 2 3 2 . 0.01038 0.446340 0.047480 .0 0.000000J G e 0.000000
*

; 26 Zno 65.529295 .2.610612 112.256325- 1.732244 : 0.328712 1.544947 - 0 6 0.000000'1 27 Iro? 2.811921 0- 0.000000 0.265918- 0 0.000000 0 e 0.000000-! 26 La 2 ' . 0.562683 0
. .0.000000 .0.000000 : D 0.000000- e .0 0.000000

,

29 Tic 1.543749 0.001721 0.331999 0.000000 .0 0 900000 'O 'O- 0.000000-30 K2C 338.591606 1.72 73.960000 656.800000- 0:i 31 cs20- 23.356094 0.155 6.665000 71.380000 O
~ 0.000008 O_ e.35 40.460000
0.000000 :e; e- 4.000000! 32 Mo 466.175940' O. 0.000000 1.095800 "O 0.000000 . 6 e- e.000000
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LOC 2 32R a 72C
03-MAR-89 13:33 page 3

SOS OUTLET. SF-108 * ..

O Analyses 22 SET 34 23 24 SET 34 25 SET 35 26 180SE 27 pro 8E 28 TE-822 29 ROSE 30 BOSE 31 IMP 1 32 IMP 2(tot. ug) (ug/DSCF) -> (ppm) (ug) (og) {ppal (ug) ippm) (ppm)
1 pH 1471.592000 747.380396 1 224.000000 0.000000 5.42 18.428000 8.39 3.e42 C1 1028.782000 522.4895a9 3.9 124.800000 0.000000 2.06 7.004000 9.0 03 NO2 3594.800000 1825.698324 0 0.000000 0.000000 0 0.000000 38 44 No3 17169.692000 8720.006094 200 4400.000000 0.000000 14.36 48.824000 19 2.5 504 184.900000 93.905536 4.3 137.600000 0.000000 0 0.000000 0 06 toc 735226.105000 373400.764347 0 0.000000 0.000000 2.15 7.310000 0 63607 Nd203 0.000000 0.000000 0 0.000000 0.000000 0 0.000000 0 0
8 Ceo2 0.000000 0.000000 0 0.000000 0.000000 0 0.000000 0 09 A1203 43.511973 22.101561 1.012046 32.385468 0.000000 0 0.000000 0 010 B2Cl 507.610167 257.800999 2.556817 81.818142 224.456339 0.474617 1.613698 0 011 Bao 4.931392 2.504516 0.05211 1.667520 1.704400 0.003545 0.012053 0 0 -

12 Cao 158.256382 80.373988 3.445726 110.263228 12.078518 0.139926 0.475748 0 013 Cr203 33.122928 16.822200 0.558316 17.866120 6.374125 0.016936 0.057583 0.024856 014 Cuo 20.921135 10.625259 0.4136 13.235200 10.762000 0.1113 0.378420 0.002444 0.00476515 Fe2O3 524.062281 266.156567 10.83083 346.586555 241.016597 0 0.000000 0 016 Li20 82.558750 41,929279 0.541568 17.330184 47.275365 0.122968 0.418092 0 017 Mgo 24.000244 12.189052 0.478399 15.308783 *.145989 0.076399 0.259758 0 018 Mno 29.646372 15.056562 0.689451 22.062416 1.511010 0 0.000000 0 019 Ma2O 1177.993016 598.269685 4.619699 147.830362 803.853976 1.721699 5.853776 0 020 Nio 111.841323 56.801078 2.19996 70.398722 92.27.9201 0.00337 0.011458 0 021 P205 '9.999703 5.078569 0.002884 0.092294 6.909684 0 0.000000 0 022 Pbo 13.599800 6.957745 0.3186 10.195200 4.360000 0 0.000000 0 023 503 570.877700 289.932809 1.3739 43.964800 452.200000 0 0.000000 0 024 S102 203.071077 103.134117 4.'722583 151.122662 0.000000 0 0.000000 0 025 Sco 0.493820 0.250797 0.01038 0.332160 0.004940 0 0.000000 0 026 zno- 115.533517 58.676240 2.610612 83.539591 1.83f244 0.328712 1.117622 0 027 Zro: 0.265918 0.135052 0 0.000000 0.00C000 0 0.000000 0 028 L a .^ . 0.0000C0 0.000000 0 0.000000 0.000000 0 0.000000 0 029 T2 0.331999 0.168613 -0.007721 0.247069 0.000000 0 0.000000 0 030 K2- 770.420000 391.274759 1.72 55.040000 478.060000 0 0.000000 0 0.3531 Cs20 78.045000 39.636872 0.155 4.960000 59.340000 0 0.000000 0 032 Mo 7.095800 3.603758 0 0.000000 6.032006 0 0.000000 0 0
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LOC 2 32R E 72C' .

g3.nAR-89 13 33 pag, 4

$35 OUTLET. SF-108' [., }
0 Analyses 33 IMP 34 SET 35 . 35 36 SET 35 37 SET 36 38 PtoBE 39 PRost 40 TE-824 41 MoSE 42 BoSE(ug) (tot. agt (ug/Dscr) -> (ppel (ugl (ogi (ppm) (pg)

}1 pH 840.362000 1082.790000 748.817427 7 154.000000 0.000000 5.42 65.040000 {, 2 C1 624.600000 756.404000 523,100968 1.2 26.400000 0.000000 2.06 24.720000. ;3 NO2 2637.200000 2637.200000 1823,789765 0 0.000000 0.000000 0 0.000000 L-4 No3 6242.800000 12691.624000 8777.056708 15m 3300.000000 0.000000 14.36 172.320000 !5 304 0.000000 137.600000 95.159059 5 110'.000000 0.000000 0 0.000000 '6 TOC 539964.000000 539971.310000 373424.142462 0 0.000000' O.000000 2.15 25.8000007 Nd203 0.000000 0.000000 0.000000 0 0.000000 0.000000 0 0.0000008 Coo 2 0.000000 0.000000 0.000000 0 0.000000 0.000000 0 0.000000 '{
.:

9 A1203 0.000000 32 385468 22.396589- 0 0.000000 0.000000 0 0.000000 '

10 B203 0.000000 '307.888179 212.924052 1.356817 '29.849973 359.456339 0.474617. 5.69540311 bao 0.000000 3.363913 2.340230 0
. 0. 000000 3.550000 0.003545 0.04254012 Cao 0.000000 122.813s94 84.933260 2.F84626 63.461769 7.656518 0.139926 1.67911113 Cr203 1.725025 26.022854 17.996441 0.073526 1.617578 20.466325 0.016936 0.20323514 Cuo 0.574154 24.949774 17.254339 0.1766 3.885200 4.236000 0.1113 1.335600

,15 Fe2O3 0.000000 587.603152 406.364559. 0 0.000000 153.316597 0 0.000000 .)! ~ 14 L120 0.000000 65.023640 44.967939 0.139568 3.070501 44.055365 0.122968 1.47561917 Mgo 0.000000 18.114531 12.942276 0.162099 3.566188 4.043989 0.076399 0.91679418 Mno 0.000000 23.573426 16.302508 0.c1165 0.256311 2.415010 0 0.00000019 Na2O 0.000000 957.538115 662.197866 1.493699 32.861374 756.073976 1.721699 20.66038620 Nio 0.000000 162.689381 112.509946 0.03528 p.776161 31.121201 0.00337 0.040441
,

21 P205 0.000000 1.001977 4.842308 0 0*.000000 12.811484 0 0.000000-
-

22 Pbo 0.000000 14.575200 10.079668 0 0.000000 0.000000 0 0.00000023 503 0.000000 496.164800 343.129184 1.783 39.226000 71.120000 0 0.000000
,

24 Sio? 0.000000 151.122662 104.510831 0 0.000000 0.000000 0 0.000000- +
t

25 Sro 0.000000 0.337100 0.233126 o 0.000000 0.175480 0 0.00000026 Ino 0.000000 86.491456 59.814285' O.193512 4.257269 1.196244 0.328712 3.944547 i
,

- 27 Zrc: 0.000000 0.000000- 0.000000 0 0.000000 4.111918 0 0.00000028 La:: 0.000000 0.009000 0.000000 0 0.000000 0.000000 0 0.00000029 Tt: 0.000000 0.247069 'O.170864 0 0.000000 0.000000 0 0.000000-JO K2O 29.715000 'S62.755000 389.180498 0.53 11.660000 384.200000 0 0.000000

'

1 31 Cs2o 0.000000 64,300000 14.467497 0 0'.000000 22.320000 0 0.00000032 Mo 0.000000 6.032000 4.171508 0 0',000000 7.234000 0 0.000000
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.
LOC 3 36R x 11C

03-MA3-89 13:34 Pagga 1
HEME OUTLET. SF-105 *

.
O Analyses 1 PROBE 2 PROBE 3 TE-818 4 Most 5 MoSE 6 IMP 1 7 IMP 2 8 IMP 3 9 IMP 10 SET 338 ppm) (ug) (ug) (ppm) (ug) (ppel (ppa) (ppm) (ug) (tot. ugp
1 pH 7 350.000000 7 5.85 222.'300000' O.56 0.45 0:14 234.777000 814.0770002 C1 .001 .001 .001 3.7 140.600000 134 65 29 50358.400000 50499.0000003 NO2 0.6 30.000000 .001 .001 .001 11 10 4 4792.200000 4822.2000004 NO3 5130 256500.000000 .001 4.8 182.400000 17000 19455 47435 8756076.000000 9012758.4000005 504 1.4 10.000000 .001 .001 .001 .001 .001 ,001 .001 70.0000006 toc .001 .001 .001 3.75 142.500000 .001 495 235 71100.000000 71250.5000007 Nd203 .001 .J01 0.888502 .001 .001 .001 .001 .001 .001 0.8885028 Coo 2 .001 .001 .001 .001 .001 .001 .001 .001 .001 .0019 A1203 .001 .001 .001 .001 .001 .001 .001 .001 .001 .00110 B203 1.63681 81,840847 4.846339 .001 .001 0.10751 .001 .001 32.943191 119.63037711 Bao .001 .001 0.72698' .001 .001 .001 .001 .901 .001 e.72698012 Cao 0.74472 37.236294 15.47*51 0.19161 7.281404 0.12012 0.04802 0.20442 47.283636 107.27785213 Cr203 0.19431 9.715813 16.61032 .001 .001 0.02563 0.01818 0:01457 10.584519 36.91065814 Cuo 0.1037 5.185000 3.288 .001 .001 0.00737 0.00734 0.00332 3.311885 11.78488515 Fe2O3 0.93583 46.791493 299.0365 .001 .001 .001 .001 .001 .001 345.82809016 Li20 .001 .001 18.89336 .001 .001 .001 .001 .001 .001 18.89336517 Mgo 0.16149 8.074974 2.073989 0.03015 1.146060 .001 .005 0.01711 0.353014 11.64803718 Mno 0.26545 13.272525 2.45901 2001 .001 001 . 0 0 't .001 .001 15.73153519 Na20 0.47969 23.984941 338.8539 .001 .001 .001 .0f t ,001 .001 362.83891820 Nao 0.30776 15.388003 32.64120 .001 .001 .001 .001 .001 .001 48.02920421 P205 .001 .001 0.295684 .001 .001 .001 .001 .001 .001 0.29568422 Pbo .001 .001 .001 .001 .001 .,001 .001 .001 .001 .001

_
23 $03 .001 .001 190.358 .001 .001 .001 .001 .001 .001 190.35800024 SiO2 .001 .001 .001 .001 .001 .001 .001 .001 .001 .00125 Sro .00* .001 .001 .001 .001 .001 .001 .001 .001 .00126 2no 0.3C001 17.000610 0.986224 0.21231 8.067864 .001 .001 .001 .001 26.05469927 2ro- .001 .001 .001 .001 .001 .301 .001 .001 .001 .00128 L4; .001 .001 .001 .001 .001 .001 .001 .001 .001 .00129 Ttc. 0.29265 14.632546 3.310818 .001 .001 .001 .001 .001 .001 17.94336430 E20 0.62 31.000000 266.8 0.97 36.860000 0.14 0.15 0.19 66.784000 401.44400031 Cs20 .001 .001 30.62 .001 .001 '001 .001 .001 .001 30.620000

.32 Mo .001 .001 5.198 .001 .001 .001 .001 .001 .001 5.1980003 3 A1L .;l 1.10169 54.986941 655.1673 0.973 36.863000 0.143 0.153 0.193 66.787000 813.79628234 Alk.E 0.90822 45.313268 18.27348 0.22377 8.429464 0.12312 0.05102 0.22434 47.638650 119.65386835 Refrac 0.006 0.006000 0.893502 0.006 0.006000 0.006 0.006 0.006 0.006000 0.89350236 Trans.M 2.44072 121.986990 363.5301 0.21931 8.074864 0.03941 0.03153 0.0239 13.902404 507.480434

.
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loc 3 36R z 11C
'

63-MAE-89 13:34
Pas.s 2HEME OUTLET. $F-108

.O Analyses 11 SET 33 .

(og/DSCF)

1 pH 2.274517 *

2 C1 141.093341
3 NO2 13.473144
4 NO3 25181.4926??
5 504. 0.1955/9
6 TOC 199.072677
7 Nd203 0.002482
8 Coo 2 .001
9 A1203 .001
10 B203 0.334245
11 Bao 0.002031
12 Cao 0.299732
13 Cr203 0.103128 '

14 Cuo 0.032927
15 re2O3 0.966238
16 Li20 0.052788 * |

17 Mgo 0.032544
18 Mno 0.043954
19 pa20 1.013766 .

20 .io 0.134193
21 P205 0.000826
22 Pbo- .001
23 so3 0.531857

-

24 $102 .001
25 Sro .001
26 Zno 0.072796 ~

27 3ro: .001
28 La2; .001
29 Ta. 0.050133
30 K20 1.121628

'!31 Cs2a 0.085552
-

32 Mo 0.014523.

33 All _.! 2.273733
'34 Alk.E 0.335308
35 astric 0.007482
36 Tran2.M 1.417892

.
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X11- 30R x 62C '
03-RAR-89 13:30 Page 1

SFCM OUTLET. SF-10
e,

_0 ITEM 1 SET 12 2 STAGE 1 3 STA.E 2 4 STAGE 3 5 STAGE 4 6 STAGE 5 7 STAGE 6 8 STAGE F 9 IMP 10 1MP 11 PROBE '
-> - I (ppa) (ug) (ppm)

. _ -

1 RAW Al 33.36 43.60 40.30 '11.74 .001 .001 . .001 .001 .001 181.00
2 RAW B 11.79 9.82 272.80 224.40 168.06 318.40 936.800 .001 .001 752.00
3 RAW ca 6.00 5.50~ 12.88 5.56 .001 .001 .001 .001 .001 25.60
4 RAW C .001 .001 .001 .001 .001 .001 .001 62.40 27593.280 .001-
5 RAW Ca 6.00. 7.86 .10.48 5.40 2.40 3.78 4.200 .001 .001 29.80
6 RAW Ce 2.54 .001 .001. .001 .001 .001 2.500 .001 .001 '4.00
7 RAW C1 .001 .001 .001- .001 .001 .001 .001 .001 .001 5.65
& RAW Cr .001 .001 2.54 .001 .001 .001 .' 13.200 .001 .001 4.40
9 RAW Cs- 4.20 2.40 4.40 3.80 ,5.40 6.00. 21.800 .001 .001 10.80

10 RAW r .001 .001 .001 .001 .001 .001 .001 .001 .001 .001
11 RAW Fe 8P.32 '92.14 133.70 55.60- 28.96 30.26 49.000 .001 .001 488.00
12 RAW K 40.60 32.60 98.80 88.80 51.80 107.40- 287.400 .001 001 417.00
13 RAW La .001 .001. .001 .001 .001 .001 .001 .001 .001 '2.80
14 RAW Li 29.40 27.70 50.08 '25.12 .001 5.10. 26.380 5.60 2476.320 156.00
15 RAW Mg 12.22 12.02 -22.50 11.24: ~ 3.86 4.10- ~7.460 .001. .001 30.8016 RAW Mn 9.80 9.64 17.36 8.22 2.86 3.30, 6.760 .001' .001 40.2017 RAW N .001 .001 '.001 .001 .001 .001 0.001 .001 .001 .001
18 RAW Na 171.68 142.74 295.60 182.24 . 27.10 110.94- 376.000' '35.20 : 15565.440 1050.0019 RAW Ni 3.12 2.70

.
5.52 .001 .001 .001 .001 .001. .001 20.0020 RAW NO2 .001 .001 .001 .001 '.001 .001 .001 .'41.80 .18483.960 7.69

21 RAW No3 .301. .001 .001 .001 .001
.

.001 .001 2.98 '1317.756 47.90
2 2 R AW P ~12,48 14.24 21.64 11.04 3.22 5.12 11.020 .001 .001- 80.20
23 RAW Ru. .001- 001 .001 .001 .001 .001 .001 .001 .001 2.40.

24 RAW S .001 _ .001' .001 .001 . .001 .001 ~.001 .001 ,.001 47.80
25 RAW si 132.46 119.50 159.06 64.02 43.56 39.56 .49.600- 210.00 92862.000 75.20 -

26 RAW Sc 7.42 6.82' *13.80 7.34 2.80 3.60 60,800 .001- .001 23.60
27 RAti ri .001 .001 .001 .001 001 .001. .001L 2.60 1149.720 6.40
2 8 RR A!' .001 .001 .001 .001 .001 .'.001 .001 .001 .001 .001
29 RM a .001 .001 .001- .001 .001 001 .001 .001 .001' 2.8030 RAtf ;c 13.82 '13.44 122.80 9.92 . 0 01. . .001- 33.600 .001 .001 29.00;

NO B LA!!E CORRECTIONS MADE
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.

X11 30R x 62C
.

03-MAR-89 13:30 P2ge 2
SFCM OUTLET. SF-10

-

0 ITEM 12 PROBE 13 SET 12 14 SET 12 15 SET 13 16 FILT 17 IMP 1 18 IMP 2 19 IMP 20 PROBE 21 PROBEtug) (tot. ag) (ug/SCF) -> (ppm) (ppel (tot. ag) (ppm) (ug)
1 RAW A 77468.00 77597.000 11890.438247 '500 .001 .001 . .001 11.779141 23400.0000002 RAW B 321856.00 323798.070 49616.621207 5400 332.00 39.80 97321.160 285.582822 93100.0000003 RAW Ba 10956.80 10986.740 1683.533558 200 .001 .001 .001 8.251534 2690.0000004 RAW C .001 27593.280 4228.207171 .001 400.30 98.90 129164.170 .001 .0015 RAW Ca 12754.40 12794.600 1960.557769 .001 3.00 .001 795.900 12.484663 4070.00000;6 RAW Co 1712.00 1717.040 263.107570 .001 .001 .001 .001 .001 .0017 RAW C1 2418.20 2418.200 370.548575 .001 4.11 .001 1090.383 4.263804 1390.0000008 RAW Cr 1883.20 1898.940 290.980693 280 .001 .001 .001 2.079755 678.0000009 RAW Cs 4622.40 4670.400 715.660435 174 .001 .001 .001 5.521472 1800.00000010 RAW F .001 .001 .001 .001 .001 .001 .001 .001 .00111 RAW Fe 208864.00 209342.980 32078.299111 4800 .001 .001 .001 1$8.588957 51700.00000012 RAW K 178476.00 179193.400 27458.381857 1150 .001 .001 .001 163.190184 53200.00000013 RAW La 1198.40 1198.400 183.634692 .001 .001 .001 .001 .001 .00114 RAW Li 66768.00 69408.700 10635.718664 1600 5.40 e.40 2454.200 61.655142 20100.00000015 RAW Mg 30302.40 30376.400 4654.673613 480 .001 .001 .001 31.288344 16200.00000016 RAW Mn 17205.60 17263.540 2645.347839 380 .001 .001 .001 14.233129 4640.00000017 RAW N .001 0.001 57.615691 .001 .001 .001 .001 .001 .00118 RAW Na 449400.00 466291.750 71451.391400 11400 100.00 85.80 46452.760 407.361963 132800.00000019 RAW Na 8560.00 8571.340 1313.414036 .001 .001 .001 .001 5.613497 1830.00000020 RAW NO2 3291.32 21775.280 3336.696292 .001 377.00 76.40 117758.180 1.858896 606.00009621 RAW No3 20501.20 21818.956 3343.388906 .001 16.77 8.04 6315.969 31.901840 10400.00000022 PAW P 34325.60 34404.360 5271.890898 420 .001 .001 .001 38.650307 12600.*1000023 RAW Ru 1027.70 1027.200 157.401165 .001 .001 .001 .001 .001 .00124 RAW S 20458.40 20458.400 3134.906528 .001 9.79 .001 2597.287 0.595092 194.00000025 RAW si 32185.60 125655.360 19254.575544 5900 486.00 280.00 193821.200 142.760736 46540.00000026 BAu Sr 10100.80 10203.380 1563.496782 260 .001 .001 .001 12.085890 3940.00000027 RAtt Tt 2739.20 3888.920 595.911738 .001 2.60 2.40 1247.060 0.530675 173.00000028 RA* .001 .001 .001 .001 .001 .001 2001 .0c1 .00129 RA? 1198.4C 1198.400 183.634692 .001 .001 .001 .001 4.386503 1433.00000030 R Att .. 12412.00 12505.58D 1916.270303 760 .001 .001 .001 17.822086 5810.000000

NO B LA!!F CORRECTIONS MADE
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.
Y11 10R z 62C

03-MAR-09 13:30 Psgs 3

srcM ouTLtr. sr-10 . .

.
O ITEM 22 SET 13 23 SET 13 24 SET 33 25 FILT 26 IMP 1 27 IMP 2 28 IMP 29 PRoet 30 PEost !A SET 33(tot. ug) (ua/50r) -> (ppm) (ppm) (tot. ugl (=ps- fusi stot. ag)

1 RAW A1 23900.000000 4041.666667 216 .001' .001 .001 S.035294 856 1126.0002 RAW B if5821.160000 3534.743724 3160 436.00 130. iA1003.600 119.176471 20260 le4423.6003 RAW Ba 2899.000000 125.958856 68 .001 .06 .001 0.776471 132 200.00s4 RAW C 129164.170000 5629.540185 ,201 300.00 126.00 104515.600 .001 .ast 134535.6005 RAW Ca 4865.900800 212.077132 !S '.801 .001 .001 28.23529s 4800 484m.0006 RAW Ce .001 .001 2 .001 .001 .001' .00s .001 2.0007 RAW C1 2480.383000 108.105954 ,001 3.90 0.50 112C.990 0.652941 111 1235.9908 rat; Cr 158.000000 41.753835 46 .001 .001 .001 0.352941 6e 106.0009 RAW Cs 1974.000000 86.015565 52 .001 .001 .001 0.988235 168 220.00010 RAW r .001 .001 .001 001 .001 .001 .041 .001 .06111 RAW rs 56500.000030 2462.517434 1054 .001 .001 .001 25.529412 4340 5394.00012 RAW K 54350.000000 2J6B.81101a 1270 2.60 3.60 1421.620 56.411765 9590 12281.62013 RAW La .001 .001 001 .001 .001 .001 . .001 .001 .00114 RAW La 24154.300000 ??'2.750174 258 .001 .001 .001 11.176471 1900 2158.00015 !.AW Mg 10o80.000000 465.481172 104 .001 .001 .00* 1,435424 1200 1304.000AJ RAW Mn 5029.000000 218.793584 92 .001 .001 .001 1.200000 204 296.0c017 RAW N .001 .001 .001 .001 .001 .001 .001 .C01 .00118 RAW Na 190652.76C009 8369.482218 2874 .001 .001 .001 90.000000 15300 18174.00019 RAW Ni 1830.9T0000 79.759444 25 .001 .001 .e01 0.305882 52 18.00020 RAW NO2 118 3 6 4. id O O 96 5158.829328 .001 245.40 140.30 93165.010 .001 .001 93165.02021 RAM NO3 16715.969000 728.555134 .001 11.34 7.17 4446.366 2.423529 412 4858.36622 raw P 13020.C00300 567.468619 148 .001 .001 .001 2.352941 400 548.00023 RAW Re .001 .001 .C01 001 .001 .001 001 .001 .00124 RAW 5 2791.287000 121.656512 180 11.52 0.38 3097.520 7.470588 127c 4547.52025 PAW si 245861.260000 10715.707810 1360 115.60 108.40 535S5.800 61.764706 10500 64445.80026 RAu Sc 4200.000000 183.054393 64 .001 .001 .001 2.9t0235 508 572.00027 R At t It 1420.060000 61.892434 13 .001 .001 .001 3.647059 620 632.00028 R .001 .001 .001 .001 .001 .001 .001 .001 .00129 RA 1430.000000 62.325662 3 .091 .001 .001 ^ 2.48235$ 422 425.00030 RA' L 6570.00000J 286.349372 136 .001 .001 .001 - 3.847059 654 784.000
NO B LJJ' CORRECTIONS MADE
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< X11 30R x 62C 83-KA2-89 13:30 figo 4

SFCM OUTLET. SF-10 .

e

0 ITEM 32 SET 33 32 SET 36 34 STAGE 1 35 STAGE 2 36 STAGE 3 37 STAGE 4 38 ST- 4E 5 39 STAGE 6 40 STAGE F 41 IMP 1
(ug/SCF) -> (ppe)

___ s_.

1 RAW At 50.044444 8.8 4.e' .001 ~ .001 .001 2.6 .001 .001
2 RAW D 7307.715556 138.8 144.4 154.4 422.0 668.8 582.2 12!1.6 .001
3 RAW Ba 8.888889 .001 .001 .001 .001 2.2 2.4 2.8 .001
4 RAW C 4646.0266o7 .001 .001 .001 .001 .001 .001 .001 340.0
5 RAW Ca 215.466661 4.0 .001 14.8 3.6 2.8 3.2 5.6 .001
6 RAW Ca 0.0888a9 .001 .001 .001 .001 .001 .001 .001 .001

- 7 RAW C1 54.932889 .001 .001 .001 .001 401 .001 .001 .001
8 RAW Cr 4.711111 .001 .001 .001 .cel 3.6 2.0 23.2 .001
9 RAW Ca 9.'s77778 .001 .001 .001 3.6 7.4 8.0 21.8 .001

ho RAW F .001 .001 .001 .001 .001 .001 .001 .001 .001
til RAW Fe 219.733333 28.6 30.4 21.4 41.0 1 ", . 6 33.6 21.6 .001
T2 RAW s 545.849778 23.8 18.8 28.0 125.0 199.8 196.4 335.2 .001
13 RAW La .001 .001 .001 .001 .001 .001 2.C .001 .001
14 RAW Li 95.911111 10.2 9.0 9.4 22.4 24.2 24.8 3.2 .001
15 RAW .99 57.955556 4.4 3.4 3.6 7.2 3.3 5.8 3 ., 4 .001
16 RAW M:n 13.155556 4.6 5.2 2.8 6.8 3.0 5.8 2.2 .001s

17 RAW N .001 .001 .001 .001 .001 .001 .001 .001 .001
18 RAW Na 807.733333 39.6 26.6 41.4 206.8 , 358.0 348.6 522.2 .001
19 RAW Ni 3.466667 4001 .001 .001 .003 .001 .001 29.8 .001
20 RAW NO2 4140.667556 .001 .001 .001 .001 .0C1 .001 .001 12.0
21 RAW NO3 215.927378 .001 .001 .001 .001 .0e1 .001 .001 3.1
22 RAW P 24.355556 4.0 3.0 3.0 8.2 4.8 8.0 5.0 .001
23 RAW Ru .001 .001 .001 .001 .001 .00i .001 .001 .001
24 AAW S 202-112000 .001 .001 .001 .001 11.6 6.6 41.4 .001
25 RAW St 2864.257778 '25.C 34.6 3.0 34.6 25.8 45.2 25.2 189.0
2 5 R Att Sr 23.422222 2.4 2.4 2.6 5.4 3.0 4.4
27 R At t 71 286088889 .001 .001 .001 .001 .001 .001 .001..

3.0 .001
2.2

28 RAM .001 .001 .001 .001 .001 .001 .001- .001 .001
29 R.; 18.869889 .001 .001 .001 .001 .001 .001 .001 .001
30 R A*: .. 34.844444 3.8 3.6 3.2 5.8 2.2 3.6 2.2 .001

NO B LJ.!!E CORRECTIONS MADE
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'X11- GOR a 62C S3-MAR-89 13.39 Fege 5

SFCR OUT1.ET. SF-It
.-

0 ITEM 42 IMF 2 43 IMP 44 reost 45 FPOSE 46 SET 36 47 SET 36 de 49 SF-Se Se si'-19 51 SLAsas
-(ppe) (tot. ugl (ppel legt (tot. og) teg/scr3 . seen in. seen ->-

1 %Aw Al .001 .001 , 48.60 14725.80 14741.200 1568.212766 3637.599531 992.937405
7 RAW 5 55.20 11630.640 347.40 163747.20 118744.848 12632.344681 19522.856292 14061.?49258
3 raw em .001 .001 C.40 2$45.2S 2552.689 171.553191 522.483624 150.413925
4 raw C 17.46 7453e.422 .001 .881 74534.s22 7929.23636. 5688.252681 5441.712191
5 raw Ca 3. s 716.300 15.60 4726.80 54?6.388 582.593617
6 raw Ce .001 .001 2.20 666.60 666.688 78.914894

. 742.673821 477.974663

. 83.527838 1.134827
7 raw C1 .001 .001 3.50 1860.50 1860.5e8 112.81914* 161.681642 V><.524212
e raw Cr .001 .001 4.40 1212.00 1248.880 132.800000 117.361419 ;~428141
9 raw Cs .401- .001 7.00 2121.00 2161.88C 229.978723 26e.363125 10s.474638
10 raw F 001 .041 . set .001 .001 . Set

,

180Le.344916 3170.072525
e.Setese e.te1000

11 raw Fe .001 .001 I64.08 49934.40 50120.689 5332,825707
12 RAW K .001 .001- 147.00 44541.88 45460.088 4837.021277 8882.515902 3629.046279
13 raw La 2001 .001 .401 . Set 2.See S.212766 45.961864 4.079061
14 RAW Li 2.40 421.400 46,4e 14059.20 14583.800 1551.468885 3339.S62889 1136.12465115' raw Mg .001 .401. 25.40 7696.2e 7727.884 822.186383 3544.e54121 566.83182316 raw Mn '.001 .001 1C 6e 4423.80 4456.298 434.863335

, 837.848282 2s5.11271817 raw s .401 .001 . Set .001 .001 . set 14.4e3923 S.415493,

le raw Na .001 .001 348.49 105565320 107188.489 11394.520638 - 22976.375464 etd6.961200
19 RAW Ni .001 _.081- 8.60 2605 80 2635.688 20s.78J979 439.255774 100.452751'20 raw NO2 107.00 ,25045.700 a.7s 2660.34 27706.848 2947.451964 1895.911869 3887.11680421 raw NO3 5.73 1953.351 11.49 3481.47 5334.821 .f67.51G199

'

1213.a51392 739.15795922 raw P' .001 .001 23.28 7829.60 7865.688 7S1.659574 1653.843662 483.76213e23 raw Ru .C01 .001 . .4e1 .891 .881 .est '39.354291 e,e19910
24 R Aw s .001 .001 11.Se '3685.78 3665.399. 389.925532 962.854143 412.37383625 raw S1 218.00 35320.200 1W9.80 S7578.00 143963.600 15221.659574 : 12814.858117 9738.83997226: raw sr .001

, .001 11.48 1454.20 3477.408 369.93617e -

27'RAtt rt 3.46 1174.860 2.69 787.00 1962.666 2e8.793617 *
535.477392 227.774113
223.671669 121.27403328 RA" ~ 001 .081 .681 41 .081 . set e.988848 0.09100029 Tar .- .001' .001' 2.68 787.00 787.80s 83.89e511' 37.164439 65.24226730 ml" R .001 . 001 16.20 4908.68 4933.898 524.787234

'

693.562939- 316.49s437

NO BLACK.COPRECTIONS MADE. ..

.

n

.

>
s~
t

49

.

2

.

_ . _ _ _ . _ _ _ _ . _ - ---J- - - - _ _ _ - - - - - - - - - " - - - - ' ' --

_



.

L1 39R m 10C *

S3-M 2-99 13:26 F.yo .

POPULATION 1 F3OBE (LOG). SF-18 * ;,
,

e ANALYSIS 1 SET 12 2 SET 13 3 SET 33 4 SET 36 5 MEAN 6 TASIAMCE 7 t:1 TS !! S 1/2* 9 tJ1 TS III
i<1.943) (w9/ws) (<2.132)

1 A1 9.381826 6.921435 3.638755 7.356647' 6.826166 5.66e8s4 10.65?935 8.4e7 ass 1.a853682B 10.896065 4.308373 6.802888 9.389003 8.886582 2.s37787 S.2063c6 1.231256 2.9486073 sa -7.425921 4.764240 1.769287 5.601255 4.890176 5.563816 e.2992,3 0.665252 1.3359924 C -8.783549 -10.040812 -10.021271 -9.148465 -9.498524 S.48e357 8.178873 e.974962 5.4593855 Ca 7.577837 5.178342 5.362856 6.229294 6.034832 1.196796 1.012456 0.544425 3.4774856 Ce 5.569623 -4.907755 -10.021271 4.261480 -1.774481 61.576248 1.682412 e.061144 e.e815947 C1 5.914985 4.104003 1.596e15 4.725786 4.e85197 3.318286 *2.947346 S.858394 2.e791868 Cr 5.664934 3.386091 0.988829 4.859317 3.722793 4.231777 1.199529 S.~15155 1.4230879 Cs 6.56237% 4.362485 2.010449 5.419933 4.588686 3.761736 "S.590295 0.522269 1.381167- 10 Cu -18.420681 -18.420681 -18.420681 -18.420681 -18.420681 0.9416e3 83.497134 1.537899e-18 849.37615211 Fe 10.373644 7.720157 5.262114 s.577756 7.983418 4.51374e '!0.695232 e.419588 1.21989112 K 10.215415 7.748757 6.054961 8.563456 8.120897 2.9717es _e.349137 1.432178 2.24186113 La 5.212948 6.907755 -6.907755 -9.14s465 -4.437757 42.589556 e.965230 0.028055 0.54511714 Li 9.233185 6.775419 4.436894 7.318323 6.938755 3.s97488 .e.229483 0.772443 1.63001615 Mg 8.443188 6.097087' 3.976562" 6,787772 6.386152 3.399641 e.152116 1.196423 2.13815116 Mn 7.877196 5.309413 2.204695 6,154045 5.386315 5.64193e 8.58536e 4.448441 1.85480s17 Mo -18.420681 -18.420681 -1s.42e681 -18.428681 -18.420681 e. Settee $14.873679 e.009818 4e5.42733418 NO2 6.223250 3.273824 -10.821271 5.645500 1.288324 58.395785 1.646560 e.001667 4.868023; 19 No3 s.052445 6.116505 2.9075es 5.914500 5.747739 4.514126 2.183792 e.871454 e.6756e420 Na 11.139874 S.663543 6.522093 9.326374 8.912971 3.636171 e.065129 4.931993 1.69653e21 Nd -18.420681 -18.420681 -18.420681 -18.428681 -18.425681 S.891988 15.234974 1.159552e-89 485.42733422 mi 7.179061 4.379015 9.837728 5.624785- 4.505147 7.289759 e.'631981 e.341721 1.056532y 23.F 8.567853, 6.308396 2.s77949 6.617175 6.092043 5.594289 .4.398169 S.58334e 1.22615624 S s.050355- 2.134s02 6.033257 5.949562 5.041994 6.447743 1.866467 8.945568 0.36876625 SO4 -18.420681
26 Si S.50348* - .-18.420681

-18.420681 -18.428681 -18.420681 e.eelece 88.61772e 2.174e24e-12 984.909s487.615011 6.145615 8.729047 7.746038 1.36697a 1.86309e e.217334 1.48659827 Sr 7.344576' 5.145880 3.116966 5.986636 5.378514 3.184343 1.884558 7.535462 3.8192e928 Ta 6.039627 2.e20235 3.316204 4.428535 3.951158 2.987874 S.328557 e.695536 2.28942529 in 5.212943 4.132373 -2.931498 4.428535 4.176337 e.896581 '1.723226 e.256015 2.c5984330 3r 7.550625 5.534279 3.369592 6.258834 5.678133 3.064109 1.279427 S.26e643 1.05538e
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LI 302 x IOC
03-MAR-89 13:26 Fege 2

POPULAT109 I FCOEE (LOG). 5F-10 I,

*
r,

o ANALYSIS le 1/111
tog /egt

1 A1 6.936413
.

2a 13.306805
.

3 em 10.6109st4

j 4 C 0.074962
.

5 Ca 17.344112
6 Co 1.616402
7 C1 17.126366
8 Cr 8.985478
9 Cs 7.456653 |

10 Cu 1.48831e-09 |'
j 11.F. 6.985248

12 K 18.147061<

113 La 11.822429,

14 Li 11.172970 - ~

; 15 Mg 19.235737 .

4 16 Mn' 6.593337
17 Mo 0.000010
18 NO2 0.006909
19 MO3 0.340763
20 Na 11.317048
21 Nd 0.000010 --

22 Na S.494728.

23 P 8.802961
I

24 S 2.018371 *

25 504 5.76125e-11
26 si 3.632467

!27 sr 155.533009
28 Ta 18.692996,

} 29 Zn 4.318180
30 Zr 3.99G697

.

.10 SIG3tFICANCE !.EVEL, Two SIDED

I

.

%

,

>
v
i

PJ

-

|

t

i

4

3 - ne n, w - +-- -

, . , . a



- _ _ _ . _ _- _ _ _ -.

LII 30s a aC
43-MA2-89 13:34 Fage 1

PO PtFLATIO"J !! NE (L3G4. SF-le2 (AID 09)
*'0 A ALYSIS 1 SET 33 2 SET 34 3 SET 35 4 SET 3 8 5 MEAu 6 TARIANCE 7 s:II vs III e II/III

|,

(<2.132) tug /wgl

1 A1 9.446204 6.682171 s.679623 s.091959 7."724984 1.759169 2.s58556 17.049765
-

2 5 10.1006s6 7.762430 7.759ss3 s.771191 s.598547 1.229559 2,s62085 10.s8756s
,

] 3 sa 7.118797 4.255ss3 4.253335 5.563009 5.297756 1.s542s9 2.711717 15.95e186 !
t

4 C -6.907755 -6.907755 -6.907755 -4.907755 -6.987755 e.30109s 8.secePe 1.000ces5 Ca 7.436202 6.436282 6.433734 6.4651ss 6.692851 0.24579e 9.388412 31.8574316 Ce 7.371140 3,595672 3.593124 5.434s36 4.99s693 3.254271 5.361059 1412.s669297 Ci s.2576s2 6.3ss961 6.386414 7.259247 7.e73876 0.792498 s.729578 339.847924s Cr 6.704597 3.912229 3.909681 6.516251 5.259189 2.429944 3.192134 41.7528169 Cs 6.6133s4 4.433647 4.431099 5.474902 5.23825e 1.081959 3.4e7967 14.27742110 Cu 5.771441 3.05ses3 3.855936 4.815233 4.175273 1.819145 2.244355 9.6s259211 Fe 1 440485 7.771686 7.76913e 9.427126 a.s52109 1.731241 2.e58925 16.65135612 K 9.26591G 6.903460 6.900913 7.976520 7.761701 1.262109 3.813721 12.67895113 La 4.765399 0.01546! 'O.012915 -6.907755 -0.5J8495 23.183097 1.169595 5s9.491592; 14 Li s.60052s 6.349203 6.346655 7.491423 7.196952 1.166141 3.298727 14.464463
'

15 Mg 7.81602s 5.139740 5.137192 6.44s886 6.135462 1.636847 2.,9 e s 5 2 4 16.21131516 Mn 7.928580 5.099097 5.096549 6.62s944 6.18s292 1.s6758s 2.623801 14.78279217 Mo ~6.907755 ~6.907755 -4.907755 ~6.907755 -6.907755 S.seless 0.006080 1.cesse0la NO2 9.056190 6.465923 6.463375 s.723794 7.677328 1.979179 1.547882 4.14584719 No3 9.673625 7.415720 7.413172 9.843225 s.386435 1.325928 1.8s4s11 6.76895720 Na 10.327435 S.182222 s.179675 9.244656 s.983497 1.054132 3 442403 12.14491421 Nd 6.151604 1.170935 1.16s3s7 0.15s44s 2.162343 7.388211 4.475925 869 .48143922 Ni 6.999475 4.267337 4.264189 6.341246 5.463212 1.999693 2.925723 22.25373923 P s.211526 5.661833 5.659285 6.959174 6.622954 1.496338 2.94s629 14.95729124 s 11.331205 7.023165 7.020617 7.171305 s.141573 4.583511 2.367750 44.7s4s6125 504 9.337602 s.174032 s.171484 s.451924 s.433761 0.366126 7.219239 26.500397j 26 si 10.677028 8.335998 a.333458 9.742963 9.272360 1.31762s 3.267883 16.94333527 ft 4.983851 2.421003 2.418455 3.612268 3.35ss94 1.489583 3:397120 29.44s143j 28 1 6.178352 3.228809 3.226261 4.623467 4.314222 1.977465 3.12060s 26.s7565s29 Zn 7.173880 4.508089 4.505541 6.e62775 5.562571 1.691922 2.920444 17.27168530 Ir 8.4ss938 6.089260 6.086713 7.425726 7.022659 1.353222 3.129853 15.3328e7
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LIII 30R a 4C
03-MA2-89 13:34 Page 1

POPULATIO'J III F202E (LOG). SF-103 (AIR OFF)
_

*

O ANALYSIS 1 SET 35 2 SET 37 3 MEAN 4 7ARIANCE . ,

t

1 A1 4.884076 4.894685 4.889381 0.0000562 e 6.212996 6.223605 6.218301 0.000056
3 sa 2.522981 2.533590 2.528286 0.000056
4 C -6.907755 -4.907755 -6.907755 0.000000
5 Ca 3.226275 3.236884 3.231579 0.000056
6 Co -2.259988 -2.249379 -2.254683 0.000056 >

'7 C1 1.239273 1.249883 1.244578 0.000056
8 Cr 1.521878 1.532488 1.527183 0.000056 ^

9 Cs 2.574274 2.584884 2.579579 0.000056
'

*

10 Cu 1.899639 1.910248 1.904944 0.000056
11 re 6.034313 6.04492~. 6.03y617 0.000056a

12 K 5.217084 5.22*L93 5.222389 0.000056'

13 La -6.907755 -4.947755 -6.907755 0.000000 -

14 M 4.519953 4.?30562 4.525258 0.000056
15 ng 3.344078 3.f$4687 3.349382 0.000056 ,

16 Mn' 3.494950 3 St5560 3.500255 0.000056
17 no -6.907755 -4,407755 -6.907755 0.000000-
10 NO2 6.249909 6,260518 6.255213 0.000056 ,

19 NO3 f.819603 6;S29612 4.824308 0.000056
20 Na 6.481356 6.191965 6.486661 0.000056
21 Nd -6.907755 -6 .'J 0 7 7 5 5 -4.907755 0.000000
22 Ni 2.360397 2. 71006 2.365702 0.000056
23 P 3.912450 3.933060 3.917755 0.0000S6

i 24 S 4.334398 4.342008 4.339703 0.000056J

25 504 5.151296 5.161906 5.156601 0.000056
26 Si 6.431151 6.447760 6.442455 0.000056
27 Sr 0.326352 0.336961 0.331656 0.000056
28 ft 1.017697 1.028306 1.023001 0.000056

.

29 In 2.700158 2.718807 2.713503 0.000056 . ,

'30 Er 4.287350 4.297969 4.292664 0.000056 *
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HM1 35m a 10c

03-MAa-89 13:41 rag. 1

PO PULAT109 1 FILTERS (LOG). SP-10 . *

.

j 0 ANALYSIS 1 SET 12 2 SET 13 3 SET 33 4 SET 36 5 meas 6 TAa1AsCE 7 t:1 vs 11 8 1/11 9 t:1 vs 411'

(<1.943) tog /egl t<2.732)
1 A1 2.984041 3.081552 2.484907 0.493718 2.261104 1.456270 5.474868 0.022750 ?.813753

,

2 8 5.695715 5.461098 4.944812 5.880830 5.495614 0.164335 8.802468 0.085847 4.2397873 Bs 1.523501 2.165261 1.105992 -0.238689 1.139016 1.033390 5.457948 0.043550 1.8547034 C -6.837639 -10.040812 -10.021271 -7.202555 -0.525569 3.044186 ~1.854179 0.198332 1.2363225 Ca 1.810073 -10.040812 0.757686 1.261870 -1.550796 32.223275 2.178325 0.002002 1.076062 }
6 Co -0.257397 -6.907755 -2.420368 -7.202555 -4.197019 11.686150 '3.913512 0.881091 2.369275 1

,

7 C1 -6.837639 -10.040812 -10.021271 -7.202555 -4.525?69 3.044186 1.854179 0.198332 1.236322 i8 Cr 0.880729 2.501733 0.715126 1.119805 1.304348 0.664808 '.1.773490 0.078906 1.292583 ''

7 Cs 1.995407 2.025999 0.837728 1.468046 1.581795 0.311655 11.885680 0.0253'1 3.541524j 10 Cu -18.420681 -18.420681 -18.42G681 -18.420681 -18.420681 0.001000 93.374679 3.600779e-10 91.78397511 r. 4.295865 5.343315 3.846832 3.028179 4.128548 0.931276 .6.154074 0.028310 2.58870012 K 4.699839 3.914461 4.033257 4.591244 4.309708 0.154734 '11.255272 0.031784 5.515222 i
,

13 La -6.837639 ~6.907755 -6.907755 -1.544567 -5.549429 7.129582 .3.952938 0.0S3197 2.13039714 Li 3.226393 4.244702 2.439444 2.395959 3.076625 0.752047 6.056562 0.040300 2.066745 i15 Mg 2.428271 3.040730 1.530876 1.212447 2.053081 0.698527 5.348055 0.667135 1.22877216 Mn 2.183614 2.807115 1.408273 1.237449 1.909113 0.527910 5.626231 0.062211 1.136511 "
17 Mo -18.420681 -18.420681 -18.420681 -18.420681 -18.420681 0.001000~ 106.921900 2.866907e-10 132.45078518 NO2 -6.837639 -10.040812 -10.021271 ~7.202555 -8.525569 3.044186 1.854179 0.198332 1.236322

.'
19 No3 -6.837639 -10.040812 -10.021271 -7.202555 -8.525569 3.044186 1 854179 0.198332 1.23632220 Na 5.314229 6.208312 4.849945 5.100904 5.368347 0.349579 8.240851 0.051258 3.50471921 NJ -18.420681 -18.420691 -18.420681 -18.420681 -18.420681 0.001000 107.897496 1.038141e-09 134.773493

, ,
i 22 mi 0.552895 -10.040812 0.144541 1.154000 -2.047334 28.569969 2.658021 0.000771 1.434109
*

23 P 2.490611 2.907198 1.883697 1.342809 2.156079 0.470564 7.613889 0.032933 3.235376 I

*

24 S -6.837639 -10.040812 2.079442 1.847013 -3.237999 37.789398 -3.397224 0.000029 1.68536725 504 -18.420681 -18. 20681 -18.420681 -18.420681 -18.420681 0.C' J00 514.873679 0.000010 485.42733426 Si 4.533986 5.549651 4.101725 3.024051 4.302353 1.094572 4.939262 0.039099 1.06466527 Sr 2.754849 2.427625 1.045368 0.903443 1.782821 0.892585 0.515047 0.758065 2.05143328 Ti -6.837639 -10.040812 -0.628609 -7.202555 -6.177484 15.733965 4.422381 0.000134 2.05469929 In ~6.837639 -10.040812 -2.014903 ~7.202555 -6.523977 11.086242 6.313997 0.000023 3.46793030 Et 2.663044 3.50J262 1.754019 0.953873 2.217800 1.218518 .5.491666 0.028609 1.08270231 Al k . ;t 5.845517 6.436635 5.288043 5.628005 5.799550 0.233019 1.724855 0.045728 4.16874632 AIL.; 3.632472 3.712824 2.535459 2.317421 3.049544 0.526678 5.857220 e.069715 1.63492133 Refsac 4.852113 5.743215 4.360702 3.219799 4.543957 1.196719 5.179733 0.035204 1.32229434 Trans.M 4.459301 5.472148 4.003690 3.412565 4.336926 0.756398 6.685254 0.028678 2.86960335 Ca+M; 2.862157 3.040732 1.910365 1.930611 2.435966 0.359573 7.264968 0.051246 2.601056
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1 . CMI 35a a 10C 03-MAF-89 13:41 Pare 1

FOPULATION I FILT335 (LOGI. SF-10 .

O ANALYSIS 10 I/III
(og/ug) .

1 A1 0.188669
28 0.253364

.

3 sa 0.238979
4 C 0.198332
5 ca 0.010232
6 Ce 0.002280
7 C1 0.198332
8 Cr 0.443636
9 Cs 0.199044

10 Cu 1.328361e-09
11 re 0.153402
12 K 0.156949
13 La 0.004204
14 Li 0.255867
15 Mg D.458888
16 Mn 0.523540
17 Mo 1.060573e-09 ",
18 NO2 0.198332
19 503 0.198332
20 Na 0.195616

~

21 Nd 2.460238e-09
22 Ni 0.003088
23 P 0.192317

. 24 S 0.000414
: 25 SO4 0.000010
26 St 0.445136
27 St 4.371763
28 Ti 0.002166
29 Zn 0.000172
30 Ir. 0.208450
31'Alk.# 0.1965263 '

32 Alt.: O.404711
33 secrse 0.344713
34 Trans.M 0.152102
35 ca+n; 6.303039
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SMII 35R m SC 03.MAE-89 13:41 F49e 1

POPULATFOC II FILTE3 (LOG). SF-103 (AID OW) =

.

O ITEM 1 TE-816 2 TE-419 3 TE-821 8 TE-827 5 MEAS 6 VARIANCE 7 t:II vs.III 8 II/III
, (<2.132) (eg/ug)

1 At 6.816749 6.376792 5.344563 5.639032 6.044284 0.453701 3.986752 8.293063
2 8 8.612369 7.901929 7.521754 7.804598 7.960162 0.215055 2.999436 2.986153
3 sa 4.939904 4.392389 3.670475 4.es0679 4.272862 c.2r5342 4.071633 5.487468
4 C -6.90775 -6.907755 -6.907755 -4.90775 -6.907755 e.001000 0.000000 1.008ef8
5 Ca 5.239711 4.814710 3.880041 4.71788 4.662886 0.323853 3.74i961 5.111202
6 Ce 2.72251 2.139674 2.083133 3.550576 2.623973 0.465119 1.392021 2.896958
7 C1 -6.90775 -6.907755 -6.907755 -4.90775 -6.907755 0.001000 e.setee0 1.80000s
8 Cr 4.2404 3.975463 3.498*44 3.660986 3.843948 0.lete83 6.981997 %.422351

a 9 Cs 5.618152 5.320393 4.762587 5.322596 5.255932 6.227731 6.378404 7.845239
le ca 3.864339 3.537156 2.832065 3.962519 3.324020 0.215925 3.168698 3.689694
11 Fe 8.329153 8.856703 6.889540 7.585932 7.693082 e.418685 3.511310 5,41862
12 K 8.341536 7.407809 7.348497 7.936163 7.758501 0.228861 4.123989 4.938031
13 La 0.736808 -1.455735 0.348734 1.154834 0.196160 1.321131 9.316482 1.315037
14 Li 6.741673 6.242856 5.600000 5.843217 6.106939 0.249296 4.273600 5.297403
15 Mg 5.409282 5.001546 4.118975 4.48673 4.754133 0.321788 4.410241 s.435316

* 16 Mn 5.370808 5.095228 3.908608 4.375681 4.686331 0.446731 4.935821 8.435516
17 no 4.124189 3.568526 3.221079 3.293952 3.551936 0.167924 3.804407 3.699363
18 NO2 ~6.90775 -6.907755 -6.907755 -4.90775 ~6. 9 0 775 5 0.001000 9.008080 1.000e6s
19 NO3 ~6. 9 0 775 ~6.907755 -6.907755 -6.90775 -6.907755 0.00108e 0.000000 1 coeSea
20 Na 8.9123' 8.325149 7.945682 8.173812 8.339236 e.178284 3.936632 3.812487
21 No 2.279868 2.316858 1.763123 2.700765 2.265154 0.148227 2.669775 2.369849
22 ms 6.076227 5.245758 4.415383 4.746449 5.120954 0.522069 2.829779 4.007462
23 P 6.223479 5.796055 4.869665 5.390612 5.569953 0.333595 3.830765 5 539212
24 3 7.638456 7.16a699 6.940939 7.21649 7.226146 0.088756 6.964873 14.37144s
25 So4 -6.90775 -6.907755 -6.907755 -6.90775 -6.987755 0.001000 s.sesses 1.08 eses
26 Sa 8.462953 7.911044 6.702216 7.899816 7.544007 0.628365 3.918952 11.384800
27 Sr 2.678645 2.229118 1.477819 1.853646 2.059807 0.26428e 4.332335 5.767002
28 Ta 3.432419 3.245311 1.877465 2.485195 2.740097 0.530282 4.735e82 16.161977
29 In 4.791896 4.482271 3.403012 3.97e311 4.161872 0.370716 4.317378 7.528657
30 Zs 6.491234 6.093502 4.929079 5.573634 5.771837 0.456794 3.856386 7.286284
31 Alk .:t 9.452471- 8.778626 8.468989 8.838298 8.884596 0.169528 '4.278037 4.297726
32 A 16 _ : 6.339316 5.891862 5.034198 5,586183 5.712890 0.300373 4.158979 5.Se5258
33 Petree 8.753906 8.236717 7.070898 7.586652 7.890543 0.563822 3.896115 9.791784
34 Trans.M 8.541639 8.228199 7.104464 7.679891 7.888548 0.480872 3.477e74 5.3e3788
J5 Ca+M3 6.021234 5.605633 4.699775 5.38167 5.407078 0.309333 4.161652 5.913375
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e

EMIII 353 a 4C 03-RAR-89 13:41 Fegy I
tj POPULATIO2 111 FILTECS ( LOG ) . SF-103 (AIR OFF) ..

.0 ADALYSIS 1 TE-823 2 TE-825 3 MEAN 4 TARIANCE
<

1 A1 3.663824 4.193906 3.928865 0.140493
2 s 6.68604*' 7.045555 6.866176 0.06431e
3 Ba 2.374938 2.765J55 2.570397 0.076408 I
4 C -6.907755 -6.907755 -6.907755 0.00e000

!5 Ca 2.886177 3.176725 3.031451 0.042209
6 Co 1.660353 2.112357 1.886355 0.102154 I

'
'

7 C1 -6.907755 -6.907755 -4.907755 0.000000 !
' 8 Cr 1.878159 2.356038 2.117099 0.114185

4 Cs 2.901868 3.490183 3.196025 0.173057 !
10 Cu 1.656738 2.380540 2.018439 0.2(1944 1

|.11 Fe 5.963327 6.043153 6.003240 0.003186 t
12 K 5.899646 6.423421 6.161535 0.137169
13 La -0.200784 0.045374 -0.077705 0.030297 -

14 Li 4.261104 4.618341 4.439722 0.063809
.15 Mg 2.677634 2.986427 2.83203G 0.047677

}16 Mn 2.286545 2.825963 2.556254 0.145486 r

17 Mo 1.991963 2.495588 2.243776 0.126819 !
18 NO2 -6.907755 -6.907755 -6.907755 0.000000
19 NO3 -6.907755 -6.907755 -6.907755 0.000000
20 Na 6.768635 ?.230653 6.999644 0.106130 '

21 Nd 1.165292 1.639132 1.402327 0.112371
22 Ni 3.051524 4.414069 3.732796 0.928263

. i
23 F 3.678840 4.037332 3.858086 0.064259 -

24 s 4.032244 5.069284 4.558764 0.537726 *

25 so4 -6.907755 -6.907755 ~6.907755 0.000000
26.si 4.813635 5.409822 5.111728 0.177719 '-

,
27 sr 'O.108249 0.507060 0.307655 0.379525

'

28 Ta -0.396057 0.311729 -0.042564 0.251047
29 In 1.979023 2.307288 2.143156 e.053819 -

30 Zr 3.637413 3.934296 3.785854 0.044070
31 A I F . :t 7.188510 7.664510 7.426510 0.113288

.

32 Alk - 3.791886 4.116365 3.954126 0.052643 - !
33 m f c ac . 5.344573 5.873427 5.609000 0.139843
34 Trans.M 6.102361 6.337892 6.220127 0.027737
35 Ca+r!; 3.480479 3.779243 3.629861 0.044630 5
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ALI 30R s 10C
03-MAB-89 13:47 Fafa 1

i

PCP. I PE02E + FILTER (LOG). SF-le "

., .

O ANALYSIS 1 3ET 12 2 SET 13 3 SET 33 4 SET 36 5 MEAN 6 VAnfAsCE 7 t:1 vs II 8 I/II 9 t:I vs III (
(<1.943) togfugl (<2.132)

1 A1 9.383490 6.948577 3.912911 7.357692 6.900660 5.100753 0.832901 0.346878 0.991726 i2 B 10.812081 8.364755 6.947830 9.34e934 8.866400 2.641805 0.216216 0.818530 1.289001 |3 Ba 7.428650 4.835955 2.184802 5.604160 5.013392 4.738295 0.542356 0.514513 1.0810364 C -6.704108 -9.347665 -9.328123 -7.069023 -8.11223C 2.825261 2.666195 0.149925 1.7779015 Ca 7.5809S4 5.178342 5.372806 6.227293 6.089857 1.195750 .1.227245 9.480328 2.749331
'

t

6 Ce 5.572566 -6.214608 -2.419868 4.261491 0.299895 31.110388 1.658580 8.007916 0.3829087 C1 5.914987 4.104003 1.596024 4.725793 4.085202 3.318277 2.947346 e.058394 2.078982
,

S Cr 5.673260 3.731791 1.549924 4.882865 3.959445 3.215791 1.504176 8.193461 1.0346429 Cs 6.573206 4.454761 2.280112 5.437988 4.686517 3.327933 1.343398 8.269435 0.76467710 Cu -17.727534- -17.727534 -17.727534 -17.727534 -17.727534 0.801000 43.956780 1.937488e-10 168.708604 !
1

11 Fe 10.375935 7.808939 5.479527 8.581637 8.061519 4.119174 1.001590 e.316354 0.88462812 K 10.220427 7.770143 6.179326 8.484054 8.163488 2.868459 0.352890 0.719148 1.31934113 La 5.212954 -6.214608 ~6.214608 -1.544869 -2.190083 29.205300 1.367396 S.e19213 0.521348 *14 Li 9.235644 6.852011 4.563422 7.317636 6.992178 3.685855 0.511727 4.581405 1.257459j 15 Mg 8.445627 6.143072 4.059676 6.711870 6.340061 3.270203 ,0.079040 e.919840 1.857701j 14 Mn 7.880558 5.384129 2.576844 6.161342 5.501718 4.887257 0.775168 e.379347 1.00424217 Mo -17.727534 -17.727534 -17.727534 -17.727534 -17.727534 0.001000 103.551762 5.733641e-10 125.02209818 No2 6.223252 3.273825 -9.328123 5.645502 1.453614 53.293468 1.674264 0.081982 0.87697619 N03 8.052445 6.116505 2.907510 5.914502 5.747741 4.514122 *2.183792 0.e71454 0.675605 t
*

20 Na 11.142821 8.745900 6.694232 9.34C887 8.900960 3.362523 0.467769 e.626186 1.092843 |21 Nd -17.727534 -17.727534 -17.727534 -17.727534 -17.727534 0.051000 23.003484 6.434449.-10 130.09890s *22 Ni 7.120386 4.379015 1.243194 5.636159 4.609688 6.349541 1.107641 0.221897 e.319457I' 23 P 8.570144 6.341185 3.192760 6.622284 6.181593 4.952659 0.658359 e.447100 0.95587424 S 8.050355 2.134807 4.165404 5.965957 5.079231 6.372615 2.314017 0.027583 0.05097425 504 -17.727534 -17.727534 -17.727534 -17.727534 -17.727534 8.001000 86.330400 4.348047e-12 955.954881* 626 si 8.522187 7.734368 6.267411 8.723401 7.811842 1.242266 -2.211545 e.187483 1.34753327 sr 7.354680 5.209783 3.235624 5.913330 5.428354 2.933925 1.768319 5.889138 3.42945128 Ta 6.039630 2.020241 3.335374 4.428543 3.955947 2.899050 0.604186 0.531159 2.05370229 Zn 5.21J954 4.132374 2.938574 4.428543 4.178111 e.890720 2.309289 0.186861 1.429876
,

30 It 7.558136 5.657213 3.550894 6.262993 5.757309 2.792327 '1.621788 8.286859 0.790187 i
!
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ALII 302 m 8C 03-MA3-89 13:46 Page 1
.

POP. II POOOE + FILTE2 (LOG). SF-105 (AIR ON) *

O ANALYSIS 1 SET 33 2 SET 34 3 SET 35 4 SET 38 5 MEAN 6 VARIANCE 7 t-II vs III 8 II/III
. (<2.132) teg/og)

1 A1 9.515840 7.234241 6.913226 8.174498 7.959451 1.363036 3,123826 15.476012
2 8 10 304240 8.527757 8.341037 9.093548 9.064646 0.783091 2.d60225 5.907798
3 sa 7.226006 5.019611 4.696930 5.769155 5.G77926 1.266869 2.871511 11.366888
4 C -6.214608 -4.214608 -6.214608 -6.214608 -6.214608 0.001000 8.000000 1.000000
5 Ca 7.541636 6.616591 6.508651 6.625692 6.823142 0.232263 8.220231 19.906762
6 Ce 7.380669 3.805258 3.792722 5.576285 5.138734 2.935876 2.504263 25.437409
7 C1. 8.257682 6.388963 6.386415 7.259248 7.073077 0.792488 8.729156 339.750421
8 Cr 6.786248 4.637493 4.418242 6.566525 5.602127 1.554769 3 231558 20.85729'

. 9 Cs 6.927930 5.665396 5.303664 6.094793 5.997946 0.488956 t.391763 10.598954
to Cu 5.909907 4.019339 3.643399 4.975056 4.636925 1.034440 2.544943 7.132132
11 re 10.554775 8.617462 8.113601 9.563781 9.212405 1.162249 3.088409 12.152242
12 K 9.600080 7.880246 7.842687 8.649692 8.493176 0.682851 3.163989 7.352222
13 La 4.78,042 0.222193 0.888003 1.155149 1.762096 4.209947 1.~193425 6.288440
14 Li 8.745365 6.990590 6.734603 7.667387 7.534486 0.806509 3.484030 30.52961515 Mg 7.902305 5.766176 5.445587 6.580401 6.423617 1.199957 3.166361 13.518715
16 Mn 8.003202 5.790312 5.362636 6.728366 6.471129 1.368563 2.998818 13.946115
17 Mo 4.124205 3.568554 3.221119 3.293989 3.551967 0.167915 3.804334 3.699071
18 NO2 9.056190 6.465924 6.463376 8.723794 7.677321 1.973176 1.347802 4.145842
19 NO3 9.673625 7.415720 7.413173 9.e43225 8.386436 1.325919 1.808811 4.768953
20 Na 10.544877 8.949384 8.762654 9.S39353 9.449067 0.643266 3.246247 7.201374
21 No 6.172212 2.592921 2.202480 2.776506 3.436030 3.384715 1.465623 7.640397
22 Ni 7.333964 5.564869 5.036065 6.526023 6.115230 3.040519 2.542371 8.317977
23 0 8.339886 6.424341 6.033615 7.148425 6.f86567 1.827295 3.150672 11.037299
24 s 11.37S322 7.791724 7.674719 7.837421 8.669796 3.257969 2.559059 32.905430
25 504 9.337602 8.174032 8.171484 8.051924 8.433763 0.366325 7.219228 26.500250
26 St 10.780716 8.839074 8.512172 9.811644 9.485911 1.049738 3.641063 16.475290
27 Sc 5.078923 3.022803 2.748032' 3.771221 3.655245 1.087776 3.361479 13.98057128 Ti 6.240565 3.930241 3.457018 4.726742 4.580641 1.487328 3.554701 25.997609
29 to 7.262227 5.148410 4.792245 6.179120 5.855500 1.219710 3.245314 14.746323
30.Zr 8.616128 6.784531 6.359963 7.571478 7.333025 0.983636 3.446191 13.019486
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ALIII -301 a 4C 03-MAR-39 13:46 Pe9e 1 {
POP. III'PDOEt + FILTES ( LOG ) .- SF-103 (AIR Orr)-

+

.
6

i,

0 ANALYSIS 1 SET 36 2 SET 37 3 MEAN 4 TARIANCE L

*

.

1 A1 5.142707 5.297613 5.220160 0.011998
.

2 B 7.170877 7.409468 7.290372 e.028558
3 Ba 3.144844 3.349598 3.247221 0.020962:

4 C -6.214608 :-6.214608 -6.214604 0.000000
, I

"

5:Ca 3.163762 3.900404 3.832083 '4.089336 ~ I-

6 Co 1.679w93 4 2.125032 1.902513 9.499030 - '

7 C1 - 1.239f*3
8 Cr' 2.408b50~

1.250169 1.244866 0.000056

f2.71'9897. 2.564423 0.048344
9 Cs 3.444573 3.829808 3.637191 0.074203 t'10'Cu '2.478693 . 2.865537 2.672315 0.074979 s [

11 re 4.692597 6.737185 6.714891 0.000994'
- 12 K 6.309653 4.687694~ 4.498174 8.871836

* .'
13 La .-0.199562 0.046329 -0.076617 - 0.030231 5

- 14 Li 5.092028 15.268563 5.180294 0.015532 4

15 Mg 3.758523 3. 880561 3.819542 0.007447'
16 Mn 3.756294 3.915562 3.835928 0.012683 i

'

' 17 Mo 1.992100 2.495670' 2.243885 8.126792 '

18 502 6.249911 6.260520 6.255215 0.000056
_19 No3 6.819004 .6.8296'3 6.824309 e.000056 -.

20 Wa 1.328424 7.6211f7 7.474795 e.042849 - {21'Nd. '1.165604 1. 639556 1.402580 9.112315 1
22 Ni 3.457663 4.535959 3.996811' O.581362 *

23 P 4.495598 4.674975. 4.585287. 8.016088 !
24 S 4.887837 5.464480- 5.176152 0.166258 i

- 25 So4 5.151302 3.161911 - 5.156607 e.800056 . |
26 sa. 6.617140 6.750959 6.st4050. e.008954 ;
27 Sr-' O.916382 1.118770 - 1.017576 .0.020480 I

23 Ta 1.235252 1.426022. 1.330637 0.018197
:29 Zn 3.101798 3.2272161 3.164507 9.897865 '

30 Zr 4.707433 4.825721 4.766577 0.006996 . .
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NIE 3eR a eC 03-PAS-59 13:48 F49e 1

PDFtTLAT102 II EOSE (LOG). SF-le3 (AIG O2)
,

*

e ANALYSIS 1 SET 33 2 SET 34 3 SET 35 4 SET 38 5 MEAN 6 YAa1ANCE 7 t:12 vs III 8 II/III
(<2.132) (og/ug)

-

1 A1 -6.907755 -6.98775* -4.907755 -6.907755 -6.9e7755 0.001000 e. settee 1.000000
2 8 -6.907755 2.930327 2.922049 -6.907755- -1.9907s4 32.235491 1.153682 e.007353 .

3 sa -6.987755 -6.987755 -6.907755 -4.967755 -6 907755 0.001080 e.see800 1.000006
4 C 7.e.7833 4. 55327 4.8 78.. -6.901155 2.478 13 40.199.e. e.733 4. e.82,371

5 Ca -6.987755 e.979785 0.971506 -6.987155 -2.966955 20.714e15 1.153439 0.019500
6 Ce -6.907755 -4.987755 -6.987755 -6.987755 -6.9e7755 9.801000 0.000008 1.96000s
7 C1 5.062941 1.954273 3.945994 -6.907755 1.513863 31.796828 0.575841 0.087867
8 Cr -6.9e775) -6.987755 -6.907755 -6.907755 -6.987755 0.001899 0.'essees 1.00090s
9 Cs -6.997755 c.479077 e.476799 -6.907755 -3.2164e9 10.16s063 1.153344 8.825847

10 Cu ~6.90775% -2.151628 -2.159907 -6.907755 -4.531761 7.527141 1.152593 8.093326
11 Fe -6.9e7755 -6.987755 -6.907755 -6.967755 -6.907755 0.0e1000 e.stesse 1.eestee
12 E -6.987755 3.206900 3.19s621 -6.987755 -1.352497 34.874187 1.153710 e.606403
13 Le -6.907755 -6.907755 -6.987755 -4.907755 -6.907755 0.001000 e.900008 1.00008e
14 Li -6.987755 0.718740 9.710462 -4.907755 -3.096577 19.366784 1.153386 e.92221e *

15 Mg -6.987755 -e.453400 -0.461759 -6.907755 -3.682687 13.868094 1.15314e 0.039926
16 Mn -6.907755 -6.9C7755 -6.907735 -6.987755 -6.907755 8.001000 e.6800ee 1.00000e
17 Mo -6.987755 -6.907755 -6.967755 -6.987755 -6.987755 e.001000 0.000000 1.e98800
le 502 8.06e243 -6.907755 -6.987755 -6.967755 -3.163756 56.070131 9.666666 42.266781
19 NO3 -6.907755 5.219396 5.221112 -6.987755 -0.046252 49.999108 1.153e74 9.002341
20 Na -6.907755 3.726965 3.7186e7 -6.907755 -1.592465 37.669765 1.153758 e.904937
21 Nd -6.987755 -6.967755 -6.907755 -4.907755 -6 dc7755 e.891000 0.00000e 1.e0ee00
22 Na ~6.987755 -6.987755 -6.907755 -6.967755 -6.987755 0.691009 4.880000 1.000000
23 P -6.987755 -6.907755 -6.967755 -4.907755 -6.907755 0.001000 0.000000 1.600000
24 s ~6.987755 2.764933 2.756655 -6.907755 -2.6734s1 31.168291 1;153665 0.067937
25 sos -6.997755 -6.907755 -4.987755 -6.907755 -6.997755 8.001088 0.469006 1.080000
26 si -6.907755 -6.907755 --6.907755 -6.997755 -6.907755 0.001098 e.eccese 1.e088e0
27 sr -6.9e7755 -4.987755 -4.967755 -6.907755 -6.987755 0.001089 6.00000s 1.000000
28 Ti -6.907755 -6.907755 -6.997755 -6.907755 -6.907755 e.estese e.seeees 1.9?sese
29 zn -6.987755 e.262e92 0.254613 -6.907755 -3.324501 17.119623 1.153303 0.027906
3e Es -6.987755 ~6.907755 ~6.907755 -4.907755 -6.907755 0.081880 e.ecesse 1.00000s
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NIII 30m a 4C 03-MAD-09 13:50 P4 e 19

PCPULATIO3 III EOSE (LOG). SF-100 (AIR OFF) *
.

. O ANALYSIS 1 SET 36 2 SET 37 3 MEAN 4 VARIAECE '

.

1 A1 -6.907755 -6.907755 -6.907755 0.000060
2 0 2.921195 2.922511 2.921053 9 -07
3 Ba -6.907755 -6.901755 -6.907755 0.000000
4 c 7.140777 4.047511 5.998144 2.647914

.

}$ ca 0.970653 0.971969 0.97s311 9e-07
6 Ce -6.907755 -6.907755 -4.907755 0.000000
7 C1 3.945141 3.946457 3.945799 9e-07
0 Cr -6.907755 -6.907755 -6.907755 0.000000 .

9 Cs 'O.469945 0.411261 0.470603 Se-07 .-
10 Cu -2.160759 -2.159444 -2.160102 9.-07 -

11 Fe -6.907755 -6.907755 -6.907755 0.000000
12 m 3.197760 3.199004 3.190426 9.-07 .

13 La -6.907755 -6.907755 -6.907755 0.000000
14 Li 0.709609 0.710925 0.710267 9.-07
15 Mg -0.462612 -0.461296 -0.461954 9e-07 -

3

'16 Mn -e.907755 -6.907755 ~6.907755 't.000000
17 Mo -6.907755 -6.907755 -6.907755 0.000000

,

le NO2 -6.907755 -6.907755 -6.907755 0.000000
19 NO3 5.210250 5.211574 5.210916 9.-07
20 na 3 . 71's e 3 4 3.719150 3.710492 9e-07
21 Nd -6.907755 -6.907755 -6.907755 0.000000
22 Ni ~6.907755 -4.907755 -6.907755 0.000000

,

1 23 P -6.907755 -6.907755 -6.907755 0.000000
24 S 2.75500t 2.757117 2.756459 9e-07 .

25 so4 -6.907755 -6.907755 ~6.907755 0.000000
26 si -6.907755 -6.907755 -6.907755 0.000000
27 Sr -6.907755 -6.907755 ~6.907755 0.000000
28 Ti -6.907755 -6.907755 -6.907755 0.000000
29 Zn 0.253760 0.25'976 0.254410 9e-07
30 Ec -6.907755 -6.907755 -6.907755 0.000000

.
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OI !0m a 10C 03-MA2-89 13:51 Pa g's 1
*

PO PULAT109 I IMFIDCERS (LOG). SF-10 .

O ANALYSIS 1 S ET 12 2 SET 13 3 SET 33 4 SET 36 5 MEAN 6 VARIANCE 7-t:I vs II 8 I/II 9 t:I vs III +

(<1.943) sug/ag) (<2.132)

1 A1 -8.783549 -10.040812 -10.021271 -9.148465 -9.498524 0.400357 -8.178873 0.074362 S.459385 t

2 8 -8.763549 8.352715 8.743025 7.120689 3.858220 71.506616 2.546286 47380.935247 0.068842 |
3 ea -8.783549 -10.040812 -10.021271 -9.148465 -9.490524 0.480357 8.178873 0.074962 5.459395 i
4 C 8.349533 8.633783 8.443768 8.978312 C.601849 0.077176 7.915602 0.083153 22.829890
$ Ca -0.783549 3.546417 -10.021271 4.333501 -2.731225 59.698180 0.357077 5.199504 0.561369
6 Co 8.783549 -6.907755 -10.021271 -9.148465 -8.715269 1.721689 ,2.754267 0.164063 1.836710
7 C1 -8.783549 3.861228 3.912014 -9.148465 -2.539693 55.085974 0.050623 1.322493 0.184706
8 Cr -8.783549 -10.040812 -10.021271 -9.148465 -9.498524 0.400357 4.134627 0.000114 18.335780
9 Cs -8.783549 -10.040812 -10.021271 -9.148465 -9.438524 0.400357 8.178873 0.074962 5.459385

a

l 10 Cu -18.420681 -18.420681 ~18.420681 -18.420681 -18.420681 0.001000 . 6.455146 1.467086e-07 485.427334
11 Fe -8.783549 -10.040812 -10.021271 -9.148465 -9.498524 0.400357 - 8.178873 0.074962 5.459385
12 K -8.783549 -10.040812 4.146037 -9.148465 -5.956697 45.641235 2.877912 9.000051 1.803358

| 1* La -8.783549 -6.907755 -6.907755 -t.148465 ~1.936881 1.434324 1.372859 0.029340 1.145732
; 14 Li 3.938735 4.672540 -10.021271 3.802873 1.098219 55.721522 2.145008 2998.821337 1.430017

15 Mg -8.783549 -10.040812 -10.021271 -9.148465 -9.498524 0.400357 -0.178873 0.074962 5,459385
1G Mn -8.783549 -10.040812 -10.021271 -9.148465 -9.498524 0.400357 8.178873 0.014962 5.459385
17 Mo -18.420681 -18.420681 -18.420681 -18.420681 -18.420681 0.001003 514.873679 0.000010 485.427334
18 No2 7.948854 8.543332 8.328612 7.887748 8.177139 0.097633 2.634454 0.533394 3.140595
19 NO3 5.307891 5.617780 5.286327 5.284041 5.37* 'O 0.026526 14.285598 0.004147 24.323677
20 Na 7.777004 7.613135 -10.021271 -9.148465 -0.9es. 9 99.663518 1.194577 388.718771 0.796388 I
21 Nd -18.420681 -18.420601 ~18.420681 -18.420681 -18.420681 0.001000 514.873679 0.00001e 485.427334
22 na -8.783549 -10.040812 -10.021271 -9.148465 -9.498524 0.400357 8.178873 0.074962 16.997415
23 y -8.783549 -10.040812 -10.021271 -9.148465 -9.498524 0.400357 8.178873 0.074962 5.459385
24 s -0.783549 4.729166 4.924842 -9.148465 -2.069502 63.444295 1.214840 126.248687 0.681871
25 SO4 -18.420681 -18.420661 -18.420681 -18.420681 -18.420681 0.001000 514'873679 0.000010 445.427334.

] 26 St 9.563076 9.039569 .7.756686 9.113457 8.868197 0.682611 ,40.411305 7102462.842518 27.096645 ;27 sr ~8.783549 -10.040812 -10.021271 -9.148465 -9.498524 0.400357 8.1'8873 0.074962 5.459385
28 Ta 5.171480 3.995488 -10.021271 4.828195 C.993473 54.165832 2.147128 2700.596774 1.431431
29 zn -8.783549 -10.040812 -10.021271 -9.148465 -9.498524 0.400357 2.224598 0.009440 5.459385
30 Zr -8.783549 -10.040812 -10.021271 -9.148465 -9.498524 0.40035? 8.178873 0.074962 5.459385
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OI. 30R x 10C 03-MAR-89 13:51 Pigb 2

POPULATION I IMPIRCEns (Los). sr-10
-

*

O ANALYSIS 10 I/III -

(ug/ugl r

i
1 A1 0.074962 +

f25 0.646228
r' 3 Ba 0.074962 !

4 C 0.008594
5 ca 0.038656
6 Co 0 164063 i

7 C1 78.890606
,

!,

{!
3 Cr 0.000166
9 Cs 0.074962
10 Cu 0.000010

|.

11 Fe 0.074962
.12 K 0.000108 I

13 La 0.357319 ,

16 Li 2998.821337 f

15 Mg 0.074962
16 Mn 0.074962

4 17 Mo 0.000010 i

18 NO2 0.479032
19 NO3 0.051243 r
20 Na 388.718771 I

21 Nd 0.009010
*22 Ni 0.000314

23 P 0.074962 -

24 5 0.017019 -

25 504 0.000010 t

26 si 7102462.842518 !

27 Sr 0.074962
-28 Ta 2700.596774i

29 Zn -3.074962 '

30 Za 0.074962
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011 302 a 8C 83-MA2-89 13:51 P,9e 1

POPULATIOS II IMPINCELS (LOGl. 5F-103 (AID 051 *

.

O ANAL 7 SIS 1 SET 33 2 SET 34 3 SET 35 4 SET 38 5 MEAN 6 VARIANCE 7 t-II've III 8 II/III
(42.132) (eg/wg)

_

.

1 A1 -6.507755 -6.907755 -6.9C7755 -6.907755 ~6.907755 0.001000 0.000000 1.e30000'

2B ~6.907752 -6.907755 -6.907755 -4.907755 -6.907755 0.001000 472.318e19 0.000014
3 Ba -6.907755 -6.901755 -6.907755 -6.907755 -4.937755 -0.001000 0.000000 1.886000
4 C 16.020808 13.117249 13.118099 16.491786 14.186983 1.914227 0.798346 2.289693.

5 Ca 3.204111 -6.937755 -6.907755 -6.987755 -4.379789 25.562459 1.292636 8.e87815
.6 Co -6.907755 -6.987755 -6.907755 -6.907755 -6.907755 9.801000 0.003000 3.eesseS
7 C1 -6.907755 -6.907755 ~6.907755 9.446420 -2.819212 66.864759 c 666666 59.652956
e Cr -6.907755 2.040912 2.04C427 1.164540 -e.415869 18.993815 0.117069 1.464847
9 Cs .-6.907755 -6.907755 -6.907755 -6.907755 ~6.907755 0.e01000 eiS00000 1.006600

10 Cu -6.907755 1.536055 1.536002 -6.907755 -2.685063 23.765029 1.15470e 68.162322
11 Fe -6.997755 -6.907755 -6. 9 0 77 5'J -6.907755 -6.907755 e.081000 0.00 00. 1.e.3eet
12 E 5.289985 2.885565 2.886406 4.633906 3.923965 1.5e8277 0 306950 2.1928e7

,

t

13 La 3.090903 -6.907755 -6.907755 -4.907755 -4.408071 24.993693 e.666666 12.178653
14 Li -6.907755 -6.907755 -6.907755 -6.907755 -6.907755 9.981000 0.000009 1.889900
15 MS -4.907755 -6.987755 -6.907755 ~6.907755 -6.907755 e.esteet e.000000 1.ecesse

.[16 Mn ~6.907755 -6.907755 -6.907755 -6.907755 -4.907755 e.eelece 0t900000 1.098080
17 Mo -4.907755 -6.907755 -6.907755 -6.907755 -6.907755 6.981888 0.05e000 1.060ee8
18 NO2 9.099901 4.494436 8.492984 9.137469 8.806198 e.138833 9.-394770 0.898589
19 NO3 10.272385 11.508152 11.537653 18.149454 10.e59411 4.563249 4 466808 12.357132 ,
20 Na -6.907755 -6.907755 -6.907755 -6.997755 -4.907755 e.081e00 0.000000 1.009090
21 sd -6.907755 -6.907755 -6.907755 -6.907755 -6.907755 9.981e00 0.000ete 1.980300
22 mi -6.907755 -6.907755 -6.907755 -6.907755 -4.997755 8.001000 230.e61254 e.094139 [23 P -6.907755 -6.907755 -6.907755 -6.907755 -4.907755 0.081000 0.000000 1.eesese '

28 s -6.907755 -6.9e7755 ~6.907755 -6.907755 -6.907755 e.001000 375.738328 e.00e135
25 504 -6.907755 -6.907755 -6.907755 -6.907755 -6.907755 e. settee 0.000000 1.000000
26 si. -6.907755 -6.907755 -4.907755 -6.907755 -6.907755 0.001868 0.000080 1.809009

i 27 sr -6.907755 -4.967755 -6.907755 -4.907755 -6.907755 0.001000 0.000000 1.eessee
28 Tz ~6.907755 -6.907755 -6.907755 -6.907755 -6.907755 0.981000 0.000000 1.ee00e9
29 In -6.907755 -6.907755 -6.507755 1.380179 -4.835772 17.172462 0.666666 7.940557
30 tr -6.907755 -6.907755 -6.967755 -4.907755 ~6.907755 0.081000 e.00000s 1.eessee
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03-MAR-09 13:51 Fogh 1
0111 30R a 4C

.

FCPULATION !!! IMPINGERS (LOG). SF-103 (Ala OFF) -

0 ANALYSIS 1 SET 36 2 SET 37 3 MEAN 4 YARIANCE
,

i

1 A1 -6.907755 -6.907755 ~6.907755 0.000000
;
' 23 4.295213 6.294433 4.294823 3.C19784e-07

3 Sa -6.907755 ~6.907755 -6.907755 0.000000

4 C 13.358396 13.358734 13.358565 5.729731e-08
5 ca 0.521554 0 521992 0.521823 5.729731e-08 ,

6 Co -6,907755 -6.907755 -6.907755 0.000000
7 c1 -6.907755 -6.907755 -6.907755 0.000000

8 Cr -0.797389 -0.797050 -0.797220 5.729731e-08
9 Cs -6.907755 -6.907755 ~6.907755 0.000000

le Cu -6.907755 -6.907755 -4.907755 0.000000

11 re -6.907755 ~6.907755 -6.907755 0.000000 !<

12 K 3.180733 3.180651 3.180692 3.383845.-09
13 La -6,907755 -6.907755 -6.937755 0.000000
14 Li -6.907755 -6.907755 -6.907755 0.000000

r

15 Mg -6.907755 -6.907755 -6.907755 0.000000
16 Mn -6.907755 -6.907755 -6.907755 0.000000 -

17 Mo -6.907755 -6.907755 -6.907755 0.000000
18 NO2 8.913345 8.912911 8.913128 9.41111e-08
29 WO3 8.345281 8.345074 8.345178 2.135445.-08

1

20 Na ' -6.907755 -6.907755 -6.907755 0.000000
!

21 Nd -6.907755 -6.907755 -6.907755 0.000000
22 si -1.432514 -1.432176 -1.432345 5.729731e-08 '!
23 P -4.907755 -6.907755 -6.907755 0.000000

24 5 2.004317 2.003538 2.003928 3.039756e-07
25 so4 -6.907755 -6.907755 -6.907755 0.000000

26 St -6.907755 -6.907755 -6.907755 0.000000
! 27 Sr -6.907755 -6.907755 -6.907755 0.000000

28 Ta -6.907755 -6.907755 -6.907755 0.000000 -

29 zn -6.907755 -6.907755 -6.907755 0.000000
30 Er -6.907755 -6.907755 -6.907755 0.000000
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ANIX 30p a se e3-MAR-49 14:03 Page 1
.

POP. II NOst + IMPINGE 3s (LOGl. SF-10B (AIR OWS -
,

i

e ANALYSIS 1 SET.33 2 SET 34 3 SET 35 4 SET 30 5 MEAN 6 ThaIAscs 7 tIII vs IIt 8 II/III ,

.
(42.132) (eg/agt .'

1 A1 -6.214608 -6.21460s -4.2146es -6.2146es -6.21460s 8.Selsee o.00esee 1.eessee i

2s -6.21468e 2.930300 2.922102 -4.21460s -1.644183 27.851722 1.55752e e.es2182

3 se -6.21460s -6.214608 -6.214600 -6.214608 -6.21460s ~0.891800 0.0e0000 1.080000 |

'4 C 16.02s940 ,13.117507 13.110345 .14.491786 14.187145 1.914822 0.797489 2.287535 1

5 Ca 3.204151 0.980160 0.971885 -6.214608 -0.264603 16.337719 0.561931 0.177397 j

6 Co -6.214608 -6.214600 -4.214608 -6.214608 -6.214600 e.eeleet o.000eSS 1. Settee !
'

7 c1 5.062944. 3.954292 3.946013- 9.446420 5.602418 6.s42458 0.844404 5.241456
8 Cr -6.,214600 2.041042 2.04e557 1.164852 -0.242e39 16.824543 d 18418e 1.738397 ,

'9 Cs -6.214608 0.479696 0.471423 -6.21460s -2.869524 14.919459 1.153204 8.8354?e ;

- 10 Cu ' -6.214608 1.560777 1.560524 -6.21460s -2.326979 20.151548 0.05213e 8.039027 |

11 Fe -6.214608 -6.214608 -6.21460s -4.21460s -6.2146eS e.99180s 0.0ccete 1. Settee f

12 E -5.299990 3.752231 3.747796 4.633916 4.355983 8.561341 e.~a42179 1.4e5183 [

'13 La 3.091029 -6.214608 -6.214608 -4.214608 -3.888199 21.648719 0.666666 18.2411e2 i
[~14 Li -6.214608 0.719228 0.710953 -6.214604 -2.749759 16.006919 1.153256 0.031414

15 Mg -6.21460s: -0.451908 -0.460173 -4.214608 -3.335323 11.e53711 1s152964 e.856419 {
16 Mn -4.214608 -6.214608 -6.214608 -6.214600 -6.214608 s.eelsee 8.000008 1.Geette r

17 Mo -6.21460s ~6.214608 -6.214606 -6.214608 -6.214608 0.e01888 8g000000 1.00eece !

le NO2 9.404747 8.494436- .8.492984- 9.137469 8.882409 e.213356 e.088673 e.96974a i

f19 NO3 10.272385 11.510008 11.509494 10.149454 10.860335 s.564s39 4;386524 11.85259e

20 Ma -6.214408 3.726989 3.718711 -4.214608 -1.245879 32.9177e5 1.153693 e.906982
21 Nd -6.214608 -4.214608 -6.214608 .-6.214608 -6.2146es 0.891000 0.~00000s 1.000S0e

22 Ni ~6.214608 -6.214608 -6.214688 -6.214608 -6.214608 e.881000 201.812144 e.ees342
'

23 P -6.214608 -6.21460s -6.214608 -6.214608 -6.214608 e.001eSe e.00e900 1.eee999

24.s -6.214608: 2.764995 2.756718 -4.214608 -1.726876 26.853082 1.2252982 6.Se767e

25 so. -6.21460. .-6.21460. -6.,1460. -6.21460. -6.21460. e.. 48 8 S.00000. 1.......
-4.214608 -6.214608 -6.214608 ~6.214688 e.Selete 0.0440ee 1.eGesee26 si

-6.214608 '-6.214608 -4.2146ee -6.214608 -4.214608 0.001e98 0.e000ee 1. EGG 0ee
.,

*

27 Sa -4.21460s
28 Ti -4.214608 -6.214608 -6.214600 ' -6.214608 ~6.214600 's.Selete ee0000Se f.eeSGGS ,

29 En .-6.21460t 0.263660- 0.255388 1.380438 -1.070782' 12.ee2199 e.513400 e.263428

30 3r -6.214608- -6.214608 -4.214608 -4.21460s -4.214688 0.081900 e.000000 1.etesse
.

-
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i
' A3111 3an a 4C i

'

. .

.

43-man-s9 14:e3 r y. 1
y2

POP. III EOSE + IMPIGGERS (LOG). SF-190 (A12 OFFI '
+ .

t
0 ANALYSIS 1 SET'36 2 SET 37 3 MEAN 4 YARIANCE

.!
n--.. - t

1 A1 .-6.21460s -6.21460s -6.2146es 6.ceeces .t

[;2s 4.520824 4.520468 4.526646 6.-05
3 Sa .-6.214608 -6.214608 -6.214608 0.809000

!
' 4 C 13.360404 13.358936 13.359670 0.000001

|5 Ca 1.464292 1.465227 1.464759 4e-07 L
i 6 Ce -6.214608 -4.214608 -6.214608 0.000000

t[' 7 C1- 3.945160 -3.946476 3.945818 9e-47
. j8 Cr -0.795172 -0.794834 -0.795003 6e-et

* Cs 0.470570 'O.471es5 e.47122s 9e-07 l
:

10 Cu -2.152119 -2.156815 -2.151467 9e-87
11 Fe -4.214608 -4.214600 -6.214608 9.990000 -

12 E 3.882434 3.883057 3.882746 2e-87
' 13 La -6.21460s -6.214608 ~6.214608 0.000080'

14 Li .0.710101 0.711416 0.710758 9e-07 .:i 15 Mg -0.461025 -0.453711 -e.460368 So-67 .

. 16 Ma -6.214608 -6.214608 -6.214600 0.894000 -

17 Mo -6.214608 -4.214608 -6.214685 0.090000 - -

18.N02 'S.913345 S.912911 S.913128 9e-08

h[19 NO3 0.387063 8.387117 8.387789 1e-08
,

,

20 mm 3.717858 3.719174 3.718516 So-87 '

. 21 NJ -6.214608- -6.214609 -6.214608 9.998008
22 Ni -1.428334 -1.427997. -1.428165 6e-88

~

] 23 P -6.214688 -6.214608 -6.214608 0.000000
,, i1 24 5 3.142197 3.142841 3.142515 2e-07 i

{ '. - 25 Sot -6.21460s '-6.214608 -6.214608 0.088600 "

26 Sa -6.214608 -6.214608 -6.234608 0.999000, I
| 27 Sr :-6.214608 -6.214608 -6.214608 9.990080
,. 28 Ti -6.214688 -6.214608 -6.214608 8.699008' fj 29 Zn 9.254536 0.255851' O.255193 9e-07 f

30 Zr -6.21460s -6.21460s, -6.21460s 0.000008-
, &

i
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GPC 35R a 10C 1 G3-RAO-80 14:06 rago 1

PL #ULATICW I TRAID (LOG). SF-le ,,

.

0 ANALYSIS 1 SET 12 2 SET 13 3 SET 33 4 SET 36 5 MzAn 6 vAarAwCs 7 t;I vs II e I/11 9 t:I we III le r/III
, (<1.943) teg/ug) (<2.132) tut /wgp

1 At 9.383490" 6 948571 3.912911 7.357692 6.980664 5.188753 0:532981 0.346878 0.991726 5.368281
28 10.912081 9.051901 8.896686 9.444016 9.551171 0.759666 0.777789 1.620111 3.346394 9.021473
3 sa' 7.428650 4.835955 2.184002 5.604158 5.013391 4.735294 0.542357 e.514513 1.681836 5.848414
4 C 8.349533 8.635783 8.443768 8.978312 8.681849 0.072176 7.916239 0.003753 22.838855 0.008592
5 Ca 7.580984 5.356951 5.372806 6.367490 6.169558 1.108815 1.135528 0.517522 2.842744 9.465933
6 Ce 5.572563 -6.907755 -2.420368 4.261480 0.126480 34.241650 1.644079 0.006656 e.404485 0.169309
7 C1 5.914985 4.683112 4.006112 4.725786 4.832499 0.629465 3.366338 0.056933 1.380966 2.274437
8 Cr 5.673257 3.731791 1.54t724 4.st2802 3.959443 3.215786 1.560271 0.185639 1.809234 3.898292
9 Cs 6.573206 4.454761 2.288112 5.437987 4.686516 0.322932 1.'347723 0.268526 0.736285 2.738269
10 Cu -6.907755 -6.907755 -6.907755 ~6.907755 -6.987755 1.64346e-32 28.492622 0.000009 81.511674 0.000069
11 Fe 10.375935- 7.808939 5.479527 8.581637 8.061510 4.119174 1.901590 0.316354 8.884628 3.844405
12 K 10.220427 7.770143 6.302344 8.484054 8.194242 2.649518 0;345068 0.729888 1.325368 5.075088
13 La 5.212948 -4.907755 -6.907755 -1.547543 -2.537531 33.982563 1.415384 0.013013 0.578134 c.085450
14 Li 9.271973 6.'s59161 4.563422 7.346957 7.035370 3.738685 0.469333- 0.696419 1.278485 6.319619
15 M9 8.445627~ 6.143072 4.059676 6.711870 6.340061 3.270283 0.080176 0.918759 1.847587 12.265215
16 Mn 7.80055s 5.388129 2.576844 6.161342 5.581718 4. 87257 8.77516s 0.379307 1.494242 5.289853
17 Me -6.907755 -6.907755 -6.907735 -6.907755 -6.9e7755 1.64346 -32 51.049685 0.0e8829 59.347343 0.000106
18 NO2 8.112736 8.545465 8.32s612 7.988696 8.244627 e.068756 2.424571 e.382924 3.982625 8.478987
19 NO3 8.114740 6.591063 5.374942 6.341301 6.685512 1.287363 7.019969 0.011749 2.317847 0.139121
20 ma 11.176773 9.025153 6.694232 9.340887 9.C59261 3.385898 8.391563 0.675192 1.128930 4.764190
21 Nd -6.907755 -6.907755 -6.907755 -6.987755 -4.907755 1.64346e-32 11.244715 0.000032 57.25e276 0.000246
22 mi 7.180385 -4.379015 1.243194 '5.636156 4.609687 6.349539 1.307641 0.221897 e.316881 1.836433
23 F 8.570144 6.341185- 3.192760 6.622284 6.181593 4.952659 0.658359 0.44710e S.955874 4.934773
24 S 8.050355 4.801202 5.308822 5.965956 6.031584 2.838656 2.297542 0.671242 0.672907 2.071334
25 so4 -6.907755 -6.907755 -6.907755 -6.907755 -6.987755 1.64346e-32 50.694949 2e-07 3713.9392s5 0.000006
26 S1 9.865504 9.279466 7.960065 9.630475 9.183977 0.723640 9.453613 0.739313 3.910152 12.180396
27 Sc 7.354680 5.209783 3.235624 5.913330 5.42s354 2.933925 1.76a319 5.889138 3.429451 82.333513
28 Ta 6.390093 4.125398 3.335374 5.341346 4.798053 1.807217 0.230745 1.232952 3.433299 32.053802
29 zn '5.212948 4.132373 2.938574 4.428535 4.17s108- 0.898715 2.323215 9.185644 1.35511s 2.612917
30 Za

-

7.558136 5.657213 3.550894 6.262993 5.757389 2.792327 1.621788 0.286s59 e.790187 2.693203
31 Alk.a "11.610607 9.377301 7.285693 9.798848 9.518112 3.153623 0.394207 e.68055e 1.200843 4.94s500
32 Alt. 9.196471 6.894236- 5.729234 7.623734 7.360919 2.106171 0.2,9279 e.886553 2.323404 12.564998
33 Refsac 10.419540 9.396299 7.989302 9.76340s 9.392137 1.053788 0.540470 e.671521 3.c820s7 10.767552 '

34'Trans.M 16.521577 7.981748 5.730251 8.781384 8.253740 3.954490 1.000635 S.319325 0.902759 3.845294
35 Ca +rt ; 8.797130' 6.518496 5.611017 7.247579- 7.043556 1.814834 0.437879 8.714757 2.444792 11.844354
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SPIE 35R a SC. 03-KAR-89 14:06 Page 1

POPULATIO3 11 TRAIN (LOG), SF-109 (AIR 00) m.

0..ANALT315 1' SET.33 2 SET 34 3 SET 35 4 SET 38 5 MEAN 6 TARIANCE 7 t;II vs III S II/III
-

, (<2.132) (ug/ug)

1 A1 9.515840 7.234241 6.913226 8.174494 7.959451 1. 33926 3.123826 15.476012
2 S 10.304240 - 8.531458 8.345459 9.093548 9.068676 0.779624 2.579ees 5.568428
3 sa 7.226006 5.019611 4.696938 5.769155 5.677926 1.266069 2.871511 11.366888
4 C 16.020940 13.117507 13.118345 14.491786 14.187145 1.914822 0.,798351 2.289602
5 Ca 7.554620 6.620149 6.512581 6.625A92 6.828260 8.237199 7.913469 18.290070
6 Ce 7.380669 3.805258 3.792722 5.576285 5.138734 2.335876 2.504263 25.4374e9
7 C1 s.297842 6.472958 6.469950 9.552790 7.698385 2.269630 3.263675 39.149597
8 Cr 6.786248 4.709374- 4.586942 6.571022 5.643397 1.44350s 3:3613'. 20.999352
9 Cs 6.917930 5.670973 5.311596 6.09#793 6.001323 S.4s4064 4.'349031 18.197399

10 Cu 5.939907 4.101433 3.768881 4.975056 4.686799 9.926403 2.743253 7.436514
11 re -10.554775 a.617462 8.113601 9.563781 9.212405 1.162249 3. css 409 12.152242

'12 K 9.613423 7.896233 7.853207 8.667560 S.509106 e.68806s 3.686755 6.95323e
13 La 4.952059 0.222193 8.888003 1.154834 1.804272 4.557618 1.174095 6.566473
14 La 8.745365 6.992477 6.737020 1.667387 7.535562 8.884537 3.473183 10.421296
15 Mg 7.902305 5.768164 5.448303. 6.580401 6.424793 1.197317 3.154622 13.349778
16 Mn 8.003202 5.790312 5.362536 6.728366 6.471129 1.368563 2.998818 13.946115
17 Mo - 4.124109 3.568526 3.221079 3.293952 3.551936 e.167924 3.s04407 3.699363
18 NO2 9.938726 0.618008 s.616428 9.645019 9.204545 0.474315 0.433024 1.25e658
19 NO3 10.710313. 11.526538 11.525991 10.435237 11.049520 e.315658 5,865535 11.841373
20 Na .10.544377 8.954764 s.769082 9.539353 9.452019 0.630544 3.225915 7.854449
;21 Nd 6.172212 2.592921 2.252480 2.776506 3.436030 3.3e4714 1.465801 7.642339
22 Ni 7.333934' 5.564069 5.036065 6.526023 6.115230 1.e40519 2.538162 8.276293

S.339506 - 6.424341 6.933615 7.148425 6.986567 1.027295 3.150672 11.e3729923 P. c

24 S 11.375322 7 79s263 '7.682005 7.831421 S.673253 3.249324 2.476187 29.814518
- 25 304 9.337602; 8.174032- 's.173484 .s.051924 8.433761 0.366326 7.219239 26.508397

26 si =10.700716 8.839074 S.512172 9.811684 9.485911 1.849738 3.641963 16.475299
27 sr 5.078923 3.022803 '2.748032 .3.711221 3.655245 1.8e7776 3.361479' 13.9se571
28 Ta 6.240565 3.930241 3.457018 4.726742 4.588641 1.487328 3.554781 25.997659
29 In 7.262227 5.195643 4.882887 -6.187324 5.862820 1.210741 3.281200 14.074718
:30 Zr 8.616128 6.784531 6.359963 7.57147s 7.333825 0.983636 3.446191 13.819406
31 A t k . it 11.006234 9.376750- '9.217863' 18.011817' 9.902966 0.658005 3.229716 7.30e709
32 All. 8.723943 7.124404 6.930428 7.516844 7.575995 0.643983 4.350835 15.518521

^

33 sef rsf ~11.147684 9.130031 8.797823 10.986654 9.798348 '1.117624 3.494542 16.834580
34 Trans.M -10.739365' 8.787804 8.290788- 9.755180 9.3952a4 1.16913e 3.065136 12.841927

'35 Ca+n3 8.436445 '6.975420 6.808957 7.296450 7.37936e e.53775e 5.093883 16.571162
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93-MA2-89 14:06 Page 1 ,

SPIII 35a a 4C
[.

POPULATION III TRAIN (LOGl. SF-108 (AIR OFF)
~

0 ANALYSIS 1 SET 36 2 SET 37 3 MEAR 4 va81ANCE
I

.

!

1 A1 5.142707 5.297613 5.220160 9.911998
2 s 7.239140 7.463986 7.351563 0.025278
3 sa 3.144844 3.349598 3.247221 0.020942
4 C 13.358597 13.358936 13.358766 6e-08
5 Ca 3.859356 3.984361 3.921858 0.007813
6 Co 1.679993 2.125032 1.902513 0.099030

'

7 C1 4.009816 4.011716 4.016766 0.000002
8 Cr 2.448655 2 749155 2.598905 0.945150
9 Cs 3.494379 3.864002' 3.679190 9.968311

10 Cu 2.488309 2.872485 2.680397 0.973795
.

l

11 Fe 6.692597 '6.737185 6.714891 0.000994

12 K 6.393335 6.746462 6.569898 0.062349

13 La -0.200784 0.045374 -0.077705 S.938297
-

14 Li 5.104445 5.278994 5.191719 0.035234 '

15 Mg 3.773099 3.893489 3.833294 0.097247
16 Mn 3.756294 3.915562 3.835928 0.012683
17 Mo 1.991963 2.495588 2.243776 0.126819 *

18 NO2 8.980731 8.981020 8.980875 4e-08

19 NO3. 8.577061 8.578779 8.577920 0.000001

20 Ma 7.3551e0 7.641167 7.498134 9.040917 .

21 Nd 1 165292 1.639362 1.402327 0.112371
*

22 Ni 3.465155 4.538515 4.001835 9.576051
23 P 4.495598 4.674975 4.585287 C.036e88

-

24 5 5.048708 5.558073- 5.303391 0.129726

25 504 5.151296 5.161906 5.156601 0.000856

26 sa 6.617140 6.750959 6.684050 0.008954

27 Sr 0.916382 1.118770 1.017576 8.020480

28 Ts 1.235252 1.426022 1.330637 0.018197
29 Zn 3.158138 3.277142 3.217640 0.087081 .

30 Ir 707433 4.825721 4.766577 0.006996
31 Alk.N e.766283 8.063706 7.914994 0.044230
32 Alt. 4.759313 4.900710 4.830012 0.009997
33 partae 6.946148 7.085052 7.015600 0.089647
34 Trans.M 6.844916 6.968864 6.906890 0.007682
35 Ca+hy 4.510304 4.633104 4.571704 0.007340

.
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03-MAa-80 14:69 Page 1 ;
P1 350 a Oc

O
.

DF-SFCM. TRA13 VALUES
- t

.
I

| .

j 0 ANALYSIS 1 SF-10' 2 SF-10B 3 f/-108 4 SF-18 5 SF-109 6 DF-SFCM 7 DF-SFCM S DF-SFCM ;

$ (AIR OWI . AIR OFF) . YEED 3 ATE FEED RATE PdP. I POF. 11 FOF. III

$ 1 A1 992.937405 2362"1.546 184.963767 1.82000 1.55000 - 42.s02295 22.561551 349.167484

2 a 14061.149259 .,s.125847 1558.631160 0.84800 1.42000 2.512834 7.777281 43.307231 j
*

; 25.718766 0.13000 0.02950 - 36.011722 4.204546 47.792599 ;

| 3'se 150.4139s*
292.342339 . 633342.300184 0.00000 0.00000 0.000000 e.000000 0.00000e [

I 4 c 5441.7?iA41 1450102.081215
5 ca 477 v74663 923.582793 50.494196 0.e9700 0.16800 8.455818 7.519180 138.629793 4

6 ce 4.134827 170.499697 6.782715 0.0322e 0.28100 1182.265621 68.67069L 1746.Se4648 ,

7 c1 125.524212 2204.783979 55.189143 0.00000 0.00000 0.000000 e.000000 0.000000 I

a cr 52.428141 282.420353 13.449003 0.02580 0.04500 20.504256 6.639040 239.415538

9 cs 108.474633 403.962946 39.614312 0.02190 0.04430 - e.412105 4.569313 46.595113 i

10 cu 0.001000 108.505300 14.590884 0.00000 0.02250 0.00000s 8.646130 64.252446

11 Fe 3110.072525 10020.663763 824.593861 2.31000 3.97000 _ 30.362881 16.587556 200.603806

12 K 3620.046279 4959.725986 713.297292 0.81389 1.26000 ~- 9.357615 18.5a5262 73.681858

13 La 0.079061 6.075547 9.925237 0.80989 0.01600 5212.197117 109.729492 120.5357e9 ;

14 Li 1236.124651 2873.497221 179.777399 'O.30700 0.66400 14.192985 14.767391 153.394e21 !

15 Mg 566.831023 616.953217 46.214520 0.21300 0.25580 15.657223 17.221727 229.906096

16 Mn 245.112718 646.212774 46.336399 0.2270s e.36000 38.587689 23.212169 323.719586

17 Mo 0.001000 34.880792 9.428863 0.00000 0.61570 - 0.000000 18.754352 69.379166 !

|
18 No2 . 3 07.116804 9942.213995 7949.5s7430 o.00000 a.e0000 0.eeeeee e.0eesee 0.ee00ee ;

19 NO3 739.157959 62913.726910 5313.043258 0.000p0 e.00000 0.secese e.00eese 0.00000e
'

20 Na 8597.794968 12733.346973 1804.670952 2.26008 3.97000 10.952421 12.996314 91.560292

21 NJ 0.001000 31.063383 4.064648 0.03980 0.06850 1658333.333466 91.382030 702.19282e2

; 22 Ni 100.452751 452.700260 54.698433 0.05470 0.09230 22.688942 8.495319 70.309754 ,

23 P 483.762138 2002.000542 98.031275 0.29900 0.48400 25.753014 18.638315 205.716661 !

24 5 416.373:36 Ss44.47e468- 201.017207 0.00e00 0.00000 0.Seeceo e.0ece00 0.co000o .

25 SO4 0.001000 4599.765500 173.573458 0.00000 8.00000 0.e80000' e.ee0000 0.000000 !

26 sa 9738.839972 13172.824127 799.550375 6.21000 9.49000 26.568873 38.017648 494.548105 !

; 27 sr 227.774113 38.676986 2.766481 0.12300 0.e1190 22.590362 12.819855 179.228884 t

28 Ta 121.274033 98.360714 3.783452 0.162c5 0.22500 55.659071 95.312443 2477.895647

19 In 65.242267 351.433407 24.969126 0.00000 0.00755 - 0.890000 e.895144 12.598692 .
4

j 30 tt 316.495437 1530.002448 117.516344 0.43100 0.80000 56.741208 21.786458 283.648479 !
!

31 Aak.M '13603.905694 19989.566135 2738.030944' 3.48000 5.94000 10.658784 12.381459 90.393427 '

32 A1D C 1573.281297 1950.624085 125.212401 0.56300 0.46400 14.919451 9.911358 154.484381
'

33 Refrac 11993.708100 17860.518185 1113.875052 7.74000 17.20000 26.889099 28.461287 456.364771 .;

i

3 5 ca + tt y 1145.453046 1602.576873 96.708781 0.31000 e.42300
~ 30.149484 16.242074 195.585819

34 Trans.M 3841.967381 12031.509275 999.134846 2.7eces 4.69000
11.276470 19.997912 182.248187 |

.
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24-REB-89 13:58 Pago a '

2A' 35'R'x 4C
)'OPULATION I TRAIN (NORMALIZED DATA AF MEANS). Sr-10
l

') ANhLYSI$ 1 PROBE 2 FILTER 3 IMP 4 TRAIN
(%) (%) (%) (ug/DScr) A 2$-1 i................................................... '

1 A1 98.97 1.03 0.00 931.23
2B 95.82 3.50 0.68 6969.06
: Da 97.70 2.30 0.00 136.10
4C 0.00 0.00 -100 5141.71'

5 Ca 99.94 0.05 0.01 439.42
6 Co 91.77 8.14 0.09 0.18
7 C1 99.87 0.00 0.13 59.53
8 Cr 91.82 8.18 0.00 45.07
9 Cs 95.29 4.71 0.00 103.23

L0 Cu 33.33 33.33 33.33 3e-08
L1 ro 97.93 2.07 0.00 2994.02
12 K 97.84 2.16 0.00 3438.46
'L3 La 73.57 24.21 2.22 0.02
:t4 Li 97.66 2.05 0.28 1056.17
L5 Mg 98.60 1.40 0.00 555.72
16.Mn 97.00 3.00 0.00 225.14

' ' '

17 Mo 33'.33 33'.33 "33.33' '3e-08'
'

' '

LB NO2 0.10 0.00 99.90 3562.26
19 NO3 59.24 0.00 40.76 529.21
20 Na 97.19 2.81 0.01 7642.59

!21 Nd 33.33 33.33 33.33 3e-00
22 Ni 99.86 0.14 0.00 90.61

~23 P 98.09 1,91 0.00 451.32
24 S 99.89 0.03 0.08 154.94
25 SO4 33.33 33.33 33,33 3e-08
26 Si 24.37 0.78 74.85 9488.73
27 Sr 97.33 2.67 0.00 222.65
28 Ti 95.06 0.00 4.94 54.70
29 Zn 100.00 0.00 0.00 65.13
30 Zr 96.95 3.05 0.00 301.59
31 Alk.M 97.39 2.58 0.03 12240.45
32 Alk.E 98.73 1.26 0.00 1353.90
33 Refrac 32.89 0.86 66.24 10721.76
34 Trans.M 97.83 2.09 0.08 3474.67
35 Cn+Mg 99.19 0.80 0.01 995.15

.

n
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24.FEB-09 14:30 Page A
lATI JSR x SC

'POPULA' TION II TRAIN (NORMALIZ2D DATA OF MEANS) . SF.108 (AIR ON)

b At/ALYSIS 1 PROBE 2 FILTER 3 HOSE 4 IMP. 5 TRAIN
(%) (%) (%) (%) (ug/DSCF)<

.___..................._,.....o___...............______.--__

1 A1 84.30 15.70 0.00 0.00 2685.93 A 26-1

2B 65.44 34.56 0.00 0.00 8288.45
3 Ba 73-59 26.41 0.00 0.00 271.62

|4C C O.00 0.00 100.00 1449879.82'
-

5 Ca 8h-:' 11.61 0.01 0.00 912.62
6 Ce 91.49 8.51 0.00 0.00 162.01
7 C1 99.61 0.00 0.38 0.01 1184.33
8 Cr 80.2d 19.49 0.00 0.28 239.69
9 Ca 49.55 50.44 0.01 0.00 300.408

to Cu 70.02 29.89 0.01 0.07 92.91>

11 Fe 76.12 23.88 0.00 0.00 9183.24
12 K 49.54 49.39 0.00 1. 0 */ 4741.05
L3 La 32.40 66.88 0.05 0.67 1,82

14 Li 74.84 25.16 0.00 0.00 1784.36
'15 Mg 79.92 20.08 0.00 0.00 578.-04
L6 Mn - 81.79 18.21 0.00 0.00 595.47
L7'Mo 0.00 99199 0.'00 0.00 '34.88*'

-

18 NO2 24.44 0.00 0.00 75.56 8834.36
,19 NO3 7.78 0.00 0.00 92.22 56409.02
'20 Na 65.57 34.43 0.00 0.00 12155.55
21 Nd 47.43 52.56 0.01 0.01 18.33
22 Ni 58.59 41.40 0.00 0.00 404.53
23 P 74.13 25.86 0.00 0.00 1014.59
24 S 71.61 28.38 0.00 0.00 4795.68
25 SO4 100.00 0.00 0.00 0.00 4599.77
26 Si 84,92 15.08 0.00 0.00 12529,22

27 Sr 78.56 21.43 0.00 0.00 36.60
28 Ti 82.84 17.16 0.00 0.00 00.25
29 Zn 80.22 19,77 0.01 0.00 324.73'

30 Zr 77.74 22.26 0.00 0.00 1442.89
31 Alk M 62.13 37.60 0.00 0.27 19061.05
32 Alk.E 83.23 16.76 0.00 0.00 1798.89
33 Refrac 84.22 15.76 ' O.00 0.00 16840.19
34 Trans.M 75.75 24.24 0.00 0.01- 10964.70
35 Ca+Mg 85.10 14.09 0.01 0.00 1490.67

,
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QAIII '35R x SC 24-TEB-69 As so rags 4 |

POPUL' TION III TRAIN (NORMALIZED DATA OF MEANS). SF-10B (AIR Orr)A

0 A'NALYSIS 1 PRodE 2 FILTER '3 HOSE 4 IMP. 5 TRAIN
(%) (%) (%) (%) (ug/DSCr)

--------------------------..-~~ ---------------------------
_

2B 32.31 61.77 1.20 4.72 1553.02
3 Ba 48.94 51.05 0.00 0.00 25.61
4C 0.00 0.00 0.06 99.94 633617.64 |
5 Ca 50.26 41.15 5.24 3.35 50.37
6 Co 1.57 98.40 0.01 0.01 6.70
7 Cl 6.29 0.00 93.71 0.00 55.19 i

8 Cr 34.46 62.16 0.01 3.37 13.36 f

9 Cs 33.63 62.29 4.08 0.00 39.23 1

10 Cu 46.78 52.41 0.80 0.01 14.36
11 ro 50.91 49.09 0.00 0.00 824.47
12 K 26.18 66.96 3.46 3.40 708.09
13 La 0.11 99.68 0.11 0.11 0.93
14 Li 51.54 47.32 1.14 0.00 179.11
15 Mg 61.80 36.84 1.37 0.00 46.10 4

16 Mn 71.99' 28.01 . 0.00 0.00 46.01
'

17 Mo 0.01 '' ' 99.97 '' 0.01' O.01 9'.43'' '

18 NO2 6.55 0.00 0.00 93.45 7949.58
19 NO3 17.31 0.00 3.45 79.24 5313.03
20 Na 36.59 61.11 2.30 0.00 1793.77
21 Nd 0.02 99.93 0.02 0.02 4.07
22 Ni 20.22 79.3? 0.00 0.45 52.69
23 P 51.49 48.53 0.00 0.00 97.66
24 S 39.42 48.68 8.09 3.81 194.55
25 So4 100.00 0.00 0.00 0.00 173.58
26 Si 79.10 20.90 0.00 .0.00 793.91
27 Sr 50.56 49.36 0.04 0.04 2.76
28 Ti 74.34 25.61 0.03 0.03 3.74
29 Zn 60.57 34.24 5.18 0.00 24.90
30 Zr 62.40 37.59 0.00 0.00 117.24
31 Alk M 34.82 61.74 2.55 0.88 2720,20
32 Alk.E 54.26 41.77 2.62 1.35 124.03
33 Refrac 75.38 24.62 0.00 0.00 1106.56
34 Trans.M 49.82 49.97 0.14 0.07 988.97
35 Ca+Mo 55.77 39.09 3.39 1.75 96.47

.
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510 30R u 20C 03-MAR-80 14:11 Poya 1

#
SFCM OFF-CAS. NOPbALI2ED DATA (SGMPLE SDEAK DOtfM ) . 'SF-10 e .

0 ITEM 1 SET 12 2 57 AGE F 3 IMP 4 pro 9E 5 SET 12 6 SET 13 7 FILT 8 IMP 9 PROSE 10 SET 13
a) (ug) to 93 tog /DSCF) -> (tot. og) (ug) (ug/DSCF) .

1 A1 0.16h247 0. 00J01 -99.833756 11894.438247 2.092050 0.000004 97.907950 1981.666667
28 ' 0.59L /78 J e-0 7 ' 99.400222 49616.621207 2.757618 49.699001 47.543381 8534.743724
3 Ba 0.272S38 0. roc 109 99.727490 -1683.533558 6.920415 0.000035 93.079585 125.95s856
4 d 0.000025 100.001900 0.000004 4228.207171 So-07 100.000000 8 -07 5629.540185

,

5 Ca 0.314195- :0.0000b9 99.685805- 1960.557769 c.000021 16.356686 83.643314 212.077232
6 Ce 0.293820 ,0.000058 99.706472 263.107570 100.000000 100.000000 190.000000 .001

1C1 0.000289 'O.000041 100.000000 470.548575 0.000040 43.960267 56.039733 108.105954s

2 8 Cr 0.829147 0.000053 99.171117 290.980693 29.227557 0.008104 70.772443 41.753835
9 Cs 1.027749 0.000021 93.972251 715.660435 8 814590 0.000051 91.185410 86.035565

,

10 Cu' O.001- 0.001000 0.001000 0.001000 0.001000 0.001 0.001000 0.001000 0.001000' O.001000
11 Fe 0.228802 5e-07 99.771198 32078.299111 8.495575 0.000002 91.504425 2462.517434
12 K 0.430350 de-07 99.599650 27458.381857 2.115915 0.000002- 97.884085 2368.811018
13 La 0.000584 0.000043 100.000e00 183.634592 100.000000 100.000000 100.000000 .001

g'
14 L1 0.236831 '3.567737 96.195434 10635.7181;64 6.624079 10.168924 83.214997- 1952.750174 '

!15 Mg 0.243610 0.000003 99.754390 4654.673613 _4.494382 0.800009 95.505618 465.481172
16 Mn .0.335621 0.000006 99.664379 2645.347839 1.56972) 0.008020 92.430279 218.793584

.17.Mo 0.001 0.001000 0.001000 0.001000- 0.001000 0.001 0.001000 0.001000 0.001000- 0.001000
18 NO2 0.000032 84.885062 15.114938 3336.696292 Se-07 99.488021 0.511979 5158.829328
19 NO3 0.000332 6.039501 93.960499 3343.388906 0.000006 '37.784244 62.215956 728.555134-
20 Na e.284400 3.318100 96.317400 71451.391400 5.979457 24.365113 s9.655430 8309.482218
21 Nd 0.001- 0.001000 :0.001000 0.001000 0.001000- 0.001 0.001000. 0.001000 'O.001000 0.001000

22 Ni 0.132314 ~ 0.000012 99.867699 1313.414036 0.000055 0.000055 100.000000 79.759414
99.771076 5271.890898 3.225806 0.000008 96.774194 567.468619_23 P 0.228924 '0.000003, ~ 100.000000. 3134.906528 0.00003d '93.049801 6.950199 121.65651224 5 0.000034 0.000005

25'504 0.001- 6.001000 -0.031000 0.001000 0.001000 0.001 0.001000 0.601000 0.001000 0.001000
26 Si 0.483672' .73.902140 25.614188 19254.575544 2.399728 78.670892- 18.929380 10715.707810
47.Sr 1.905353 0.000010 '98.994647- '1563.496782 6.190476- 0.000024 93.809524 183.054393
.28 T1 0.000180 -29.563992 70.436058_ 595.911738 0.000070 87.817416 12.182584 61.892434
29 :n 0.000504 0.000083 100.000000- 183.634692 0.000070 8.000078 -100.000000 62.325662
"30 Er .0.748322 0.000008 .99.251694 1916.270303 11.56:132 0.000015 88.432268 286.349372

.

hO MLACE CORRECTIONS MADE .,
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S10 JOR x 20C 03-MAR-89 14:11 & age 2

SFCM OFF-GAS. WORMALIZED DATA (SAMPLE S REAE DOWN) . SF-10 *,
O IT** 11 SET 33 12 FILT 13 IMP 14 PROBE 15 SET 33 16 SET 36 17 STAGE F 18 2MP 19 PROBE 20 SET 36

-> (tot, ag) (ug) .(ag/Dscr) -> (tot. ag) (ug) (ug/scr) -

^

1 A1 23.978686 0.000089 76.021314 50.044544 0.104496 0.000007 99.095531 1568.212766
2 B 1 921.45 85.756303 12.321832 7307.715s56 2.834837 9.794715 87.370448 12632.344601
3 Ba 3...;.o60 0.000500 6?.000000 8.888889 0.290057 0.000039 99.710100 271.553191,

4 C .le-06 1t0.000000 la-06 4646.026667 0.000009 100.000000 0.000001' 7929.236383
5 Ca 0.990099 J.000021 J9.009901 215.466667 0.606G58 13.081269 86.312491 582.5d3617
6 Co 100.000000 0.050000 0.050000 0.080889 0.001050 0.000150 100.000000 70.914894

) 7 C1 0.000081 91.019345 8.980655 54.932889 0.000660 0.000094 100.000000 112.819149
8 Cr 43.396226 0.000943 56.603774 4.fic111 2;321406 0.000001 97.678917 132.000000
9 Ca 23.636364 0.000455 16.363636 9.C s778 1.887455 0.000046 98.112684 229.978723

10 Cu 0.001 0.001000 0 J01000 0.001d00 0.001000 0.001' O.001000 0.001000 0.001000 0.001000
'11 Fe 19.540230 0.000C19 80.+59770 239.733333 0'347404 0.000002 99.612596 5332.829787-
12 K 10.340655 11:5751F3 70.084162 545.849778 2.038797 0.000802 97.961203 4837.021277
13 La 100.000000 100.000000 100.000000 .001 100.300000 0.05008e 0.050000 0.212766
14 Li 11.955514 0.000046 88.0444s6 95.911111 0.707634 2.889508 96.402858 1551.468085'
15 Mg 7.975460 0.000077 92.024545 57.955556' O._408913 0.000013 99.591087. 822.106383
16 Mn 31.081081 0.000318 68.918918 13.155556 0.727077 0.000022 99.272973 474.063830
17 No 0.001 0.001000 0.001000 0.00100J 0.001000 0.001 0.001000 G.001000 0.001000 0.001000
18 NO2 0.000001 100.000000 0.000001 4140.667556 0.000025 90.397978 9.602022 0947.451064
19 NO3 0.000021 91.519783 8.480217 215.927318 0.000131 34.748641 45.259359 *67.'.34149,

20 Na 15.813800 0.000006 84.176200 807.733333 1.4407L3 9.336336e-87 98.559217 12 *10638.

T 21 Nd 0.001 0.001000. 0.001000 0.001000 0.001000 0.001 'Jf001000 0.081000 0.001000 2 ".1000-

22 Ni- 33.333333 0.001282 66.666667 3.466667 1.120900-~ 0.000038 98.869328 .a..sJ2979
23 P 27.007299 0.000182 72.992701 21.355556 0.509511 0.000014 99.49F489 751.659574
24 5 3.958201 68.114489 27.927310 202.112000 1.626170 0.060027 98.373939 389.925532,

25 SO4 0.001, 0.001000 0.001000 0.001000 0.001000 0.001 0.001000 0.001006 0.001000 'O.001000
26 St :2.110300 31.596939 16.292761 2864.257778 0.135166 59.629615 40.235219 15221.659574
27 Sr 11.188811 0.000175' 08.811189 25.422222 0.667165- 0.000029 99.332835 369.936170
2S Ta 1.898734 0.000158 98.101266 28.089889 0.000357 59.46e597 40.139403 208.793617
29 In 0 705882 0.000235 99.294118 18.888b89 0.000889 0.000127 100.000000 . 83.808511
30-tr 16.581633 0.000128 83.418367 .34.044444 0.494628 0.000020 99.505372 524.787234

NO B LA: COhMECTIbMS MADE
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>SI IOR x 36C 03-KAR-89 14:10'Page 2
,

. .
- *

SFCM OFF-GAS. COKMALIZED DATA fSAMPLE BREAEDOWW). SF-105
. ,

--

. ,. .

. 1-

.0 Analyses L11 IMP. 12 SE7 34 13. SET 35 14 Pmost 15 TE-821 16 BoSE 17 IMP 18 SET 35 19 SET 36
'

tug)' (ug/DSCF) -> (eg) (ugl (39) (ug) (og/DSCF) ->
>

1 A1203 0.000000 138f.048249 79.167635 20.832365 0.000000
~

0.000000 1805.485570
2 8203 0.000000 5071 833191 55.678486 43.880307 0.441207 1.494107e-15 4211.914541 '

r

3 sao - '0.000000 151.352381 64.172516 35.827483 0.000000 -8.881784e-16 109.61817A
4 C- 99.974190 497577 827381 0.000000 0.000000 0.025575 99.974425 497995.e48346

';
t

5 cao 0.000000 750.057132 92.418201 7.189568 0.392231 -1.31839e-16' 673.562334
6 Coo 2 0.000000 4e.936851 81.905998 18.094000 0.000000 0.000000 44.377848 *

P.S 7 ' C1' O.000000_ 647.395833 91.985803 0.000000 8.014197 'O.0000t0 645.451230
'a cr203 6.935881 110.982704 55.031688 36.480297 0.080000 ".8.488014 90.644221

59 cs20 0.000000 .290;116964 41.457716- 57.752208 0.790075 -1.179612e-15 282.673367
3- 10 ' Cu6 - 7.689014 60.426806 49.417493 39;505264 0 . 2' 11 10.808911 42.982859 [

1

} 11'Fe2O3 0.000000 5527.338913 70.860081 29.139919 0.0 -8.881784e-16 3339.583072
! 12 K20 0.666645 2687.139881 38.354632 60.006905'- 0.946091 0.692372 2589.467345

,

13 La203 0.000000 '1.248812 41.642518- 58.317447 0.004000 0.000000- v2.430272
14 L120- 0.000000 '1988.413920 '67.681001 32.077620 0;241379 1.661865e-15 043.444588 >

15,Mgo 0.000000 319.949642 73.263290 26.465508' O.271292 2.518818e-15 232;363474 ;
-16 Mno~ 0.000000 .327.114935 76.637267 23.362732- 0.000000 4.449892e-16- 213.286377 f

17 MoJ -0.000000 35.464286 0.000000 99.999997 0.000000 0.000000 '25.855131 ,

-18 No2 88.3758481 .5530.357143 11.612903 0.000000 0;000000 88.387097 5521.628499
-19 Mo3 98.178242 -101370.535714 1.A36159 -0.000000 0.180911

.
98.182923 181315.104326 !

.. ~'20 Na20 0.000000 ~7744.699121 55. 65612 43.893707 J.646680 -1.304512e-15' 4432.262747 m v\1 21 Nd203 0.000000 13.368763- 35.554876. 64.445115 '6.080000 1.776357e-15 9.847421 !22 Nio- -0.000000 .261.090959 46.242264' 53.757135 0.000000 ~8.881784e-16 153.863414 .

23 P205 0.000000- 616.674495 -68.774984".31.225016 0.000006 -4.440892e-16- 417.229653 !
24 Sol "0.000000 2436.366071- 51.613442 47.660540 0.726918 1.332268e-15 2168.965055 *

25 504 co.000000 :3547.619048, 100.000000. 0.000000 0.000000 0.060800' 3538.592027 .

. 26'Sio: 0.0000001 6894.598197' 83.633856: 16.36614a 'O.000000 2.664535e-15- 4974.955319 *

'27'Src 0.000000 1 20.548810 ~71.922806 28.077189 0.000006 . 8. 8 817 8 4 e-16 - 15.611874
- 28.Ti: 0.000000' 50,919264 .'79.393278. 20;606719 0.000000 1.332268e-15- 31.722230 -

j. 29 2n- 0.000000 180.484137 74.278676 ,24.662777 1.058546 5.273559e-16 121.861742
30 Zr< 0.000000_ 884.065035 16.090255 23.909745 -0.000006, -8.881784e-16- .578.224721-

- !
.
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03-man-89 14:10 Paie 3
SI' 30R 's 36C .e

SFCM OFF-GAS. NORMALIZED DATA (SAMPLE BREAEDOWN). SF-10B
'

.

' O Analyses 20 PROBE 21 TE-823 .22 HOSE ?) IMP 24 SET 36 25 SET 37 26 PPOBE 27 TE-825 28 sost 29 IMP
* , tug) (ug) (ug) (ug) '

(ugl (ugl (ug) (ug) . (ug/DSCF) ->

1 A1203 77.210796 22.789204 0.000000 0.000000 171.178542 66.836065 33.163935 0.000000 0.000000'

2'B203 35.838615 57.562811 1.332724 5.2'5850 1392.896148 28.927407 65.004588 1.065768 4.202237

3 Bao 53.694324 46.305676 0.000000 0.000000 23.216052 44.219354 55.780646 0.000000 0.000000

99.'79904 633235.048063 0.000000 0.000000 0.020116 99.979884
4 c 0.000000 0.000000 'O.200960 s

5 cao 53.095332 37.787982 5.564837 3.551849 41.434781 47.355970 44.591098 4.917392 3.135540

6 ce02 1.944859 98.055141 0.000000 0.000000 5.365518 1.259556 98.740444 0.000000 0.000000

7 c1 6.262801- '0.000000 93.737199 0.00000L 55.136724 6.317580 0.000000 93.682420 0.000000

$ Cr203 39.582746 56.224464 0.000000 3.892790 11.572775 29.621588 67.495030 0.000000 2.883386

9 Cs20 '39.117751 55.293714 4.858535 0.000000 32.929818 27.828242 68.810117 3.361640 0.000000

10 Cuo 55.506480 43.536470 0.957051 "O.000000 12.040902 38.203756 61.143623 'O.652621' O.000000

11 re2O3 51.773900 48.226100 0.000000 0.000000 806.413580 50'.044255 49.955785 0.000000 0.000000

12 K20' 30.843297 61.037195 -4.094331 4.025177 597.846944 21.898138 72.394450 2.880006 2.827435
'

13 La203 0.000000 100.000000 0.000000 0.000000 0.818089 'O.000000 100.000000 0.000C00 0.000000

14 Li20 55.738877 43.027034 1.234090 0.000000 164.752649 47.310808 51.651393 1.037798 0.000000

15 Mgo' 65.114628 33.438420 1.446952 0.000000 43.514690 38.344642 40.310838 1.284519 0.000000

16 Mno - 77.001663 22.998337 0.000000 0.000000 42.789537 66.364870 33.635130 0.000000 0.000000

17 Mo '0.000000 100.000000 0.000000 0.000000 7.329931 0.000000 100.000000 0.000000 0.000000

18 NO2 6.516570' O.000000 0.000000 93.483430 7948.436771 6.584168 0.000003 0.000000 93.415832

19 NO3 17.237936 L0.000000 3.44s978 79.312086 5308.479701 17.391875 0.000000 3.448589 19.159536

20 Na2O 41.738584 55.628996 2.632420 0.000000 1564.154024 31.688977 66.330912 1.980111 0.000000

21 Nd203 0.000000 100.000000 -0.000000 0.000000 3.206861 0.000000 100.000000 0.000000 0.0G0000

22 NiO 33.129106 66.124498 0.000000 0.746396 31.981416 11.446240 88.298512 0.000004 0.255248

23 F205 '55.813857 .44.186143 'O.000000 0.000000 89.621791 47.146287 52.853713 0.000000 0.000000

24 so 3 ~- 48.952988 36.187226 10.097254 4.762532 155.821027 29.728458 61.336878 6.075198 2.859466

25^S04 _100.000000 0.000000 0.000000 0.000000 172.655156 100.000000 0.000000 0.000000 0.000000

'26'Sto: 83.527943 16.472057 0.000000 .0.000000 747.803192 73.845202 26.154798 0.000000 0.000000

27 Src .55.43104e :44.568952 0.000000 0.000000 2.500229 45.757747 54.242253 0.000000 0.000000-~

28 Tt: 80.448315 19.551685 0.000000 0.000000 3.439745 6.7.185286 32.814714 0.000000 _O.000000

25 In. .63.766633 30.755081 5.478286 -0.000000 23.526752 57.216100 37.913850- 4.870050 0.000000

30 Ir. 65.699843- 34.300157 |0.000000 0.000000 110.767506 58.992540 41.007060. 0.000000 0.000000

'
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S X .. 30R m'36C
'

03-MAR-89 14:10 agge 4
~

.
' SFCH OFF-GAS. .508MALICED DATA (SAMPLE 82EAFDoW2). SF-103 ..,

. ;c ' . ;

''
,

31 SET 38 32 PROBE 33 TE-827 34 soSt 35 IMP 36 s;7 38 [I 'O Analyses 30 SET 37
(ug) . (ug) (ug) (ug) (ug/DSCF)tug /DSCF) $

.

'C1 A1203 199.859135. 92.071524 7.922476 0 0.000000 3549.273290
- 2 3203 1744.086321 12.444000 27.556 0 0.0000GO. 6897.695170
'

3-Bao' 28.491275 .31.371472 18.628528 0' O.0000e0~ 320.266949
4c- 633449.570470 0.000000 0 0 1J0.000000^.1966538.983051

5 -5 cao ~'53.750936. 85.171397 14.828603 0 0.000000 .754.226002
6 coo 2 8.373169 86.809962 13.190038- 0 0.000000 ,264.088586
7 c1' 55.241611 10.090836. 0 0 89.909164 14083.932203 -

'
! 8'cr203 15.629413 94.103883 5.447377 0 -0.448740 714.099339
; 9 cs20 47.655705 53.800298 46.199702 0 0.000000 443.$42373

10 cuo 17.680893 85.229470 14.77053 0 0.000000 ,144.156864
'11 rs203 '843.184009 87.227159 12.772041 0 0.000000 14239.572888 ,

32-E20, 851.042282 50.105434 48.123616 0 1.770949 ;5,811.305085 I

13 La203 1.045419 0.000000,1 100 0 0.000000"- 3.173495 j
14-Li20 196.172342 '83.864842H16.135158 0- 0.000000- 2137.488904 !

c15 Mgo -49.081859 87.676618 -12.323382 0 0.000000 720.828595' 7

16 Mno- 50.177264 '90.536089 9.463911 0 0.000000 835.780292- -- !

17 Mo 12;128859 0.000000- 100 0' O.906000' '.26.949153'
18 NO 2 ' 7950.738255 39.803124 'O O 60.196876- 15444.661017

- 19 NO3 .: 5317.610738 24.857451 -0 0 75.142549. 34038.152542-
20 Na2O 2082.171700 '74.47573? 25.524261- e. 0.000000' 13895.951206
21 Nd203 -5.151881- 7.294439 92.705561 0 0.400000- 16.062803
=22 Nio 93.551784 93.128991 16.871009 0 0.000000 682.677483 -

$' 23 P2C5- 107a229847 -82.157845 -17.242155 'O 0.000000 1272.101858
-24^S03 259.322624 51.370028' 48 629972 0 :0.090000 2533.661017

- 25 Sos' ~ 174.496644 -100.000000 'O O 0.000000 3139.830508
26 Sio: -854.878407 93.358134 6.641266- 0 0.000000 18245.682844

,.!
,

27 Src '3;061087 85.303701 14'696299 6 0.000000 43.433051'.

*
28 T1 4.162109- 90.187839 - 9.812161 .0' O.000000 112.927074-

'
29 2n: -26.499930 89.289453 J10.893402 0 0.817115c 486.542546 Jr

30 trs .124.676383 86.437258 13.562742 of 0.000000 '1'942.007612 E

*
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e
AIR, 35R x 13 C. 03-MAR-89 14:13 P,ge 1

.

SFCM OUTLET. SF-108 e
. o

O Analyses l' SET 33 2 SET 34 3 SET 35- 4 SET 38 . 5 AIR os 6 SET 36 7 SET 37
(ug/DSCF) (ug/DSCF) tug /DSCF) , (og/DSCF) (ug/DSCF) (ug/DSCF)

1 Al- 13573.02S294 1386.088249 1005.485570 3549.273290 4878.468851 171.178542 199.859135
29 29858.962750 5071.833191 4211.014541 8997.695170 12009.876413 1392.896148 1744.086321
3-Ba 1374.721125~ 151.352381 109.610178 320.266949 ~ 488.987658 23.216052 28.491275
4 C 9074144.680851 497577.827381 497995.048346 1966538.983051 3009964.134907 333235.048063 633449.570470
5 Ca 1909.544102 750.057132 473.562334 754.226002 1021.847393 47.434781 53.750936
6 Co 1604.662741 44.936851 44.377048 264.088586 489.516306 5.365518 8.373169
7 C1 4015.197568 647.395833 645.451230 14083.932203 4841.994209 55.136724 .55.241611

,

8 Cr 885.584305 110.982704 20.644221 714.099339 450.327642 11.572775 15.629413
9 Cs 1020.379939 290.316964 202.673367 443.542373 489.228161 32.929818 47.655705

10 Cu 368.671733 60.426806 42.982859 144.756864 154.2095F5 12.040902 17.680893
11 Fe 38360.157065 5527.338913 3339.583072 14239.581848 15366.665234 806.413580 843.184009

*: 12 E 14968.297872 2687.139881 2589.467345 5811.305085 6513.052546 597.846914 851.042282
13 La. 141.465896 1.248812 '2.430272 3.173495 37.079619 0.018089 1.046419
14 Li 6281.506204 1048.413920 843.044598 2137.488504 2587.413304 164.752549 196.172342
15 Mg 2703.506619 319.949642 232.363474 ~ 720.828595 994.162682 43.514690 49.081859
16 Mn 2990.518826 327.114935 213.286377 835.780292 1091.675107 42.789537 50.177264
17 Mo '61.817629 35.464286 .. 25.055131 26.949153 37.321550 7.329911 12.128859
18 402 20717.325228 5530.357143 5521.628499 15444.661017 11803.492972 7948.436771 7950.738255

.19 NO3 44815.653495 101370.535714 101315.104326 34038.152542 70384.861519 5308.479701 5317.610738
'20 Na 37982.355909: 7744.699121 6432.262747 13895.951206 16513.417246 15;. 154024 2002.171700+

2' Nd 479.245072 13.368763 9.047421 16.062803 129.431015 3.t06861 5.151881
'22 Ni. 1531.440755 261.090959 153.863414 682.677483 657.268153 .. 81416 93.551784
23 P 4187.612749 616.674495 417.220653 1272.101058 a623.402239 89.621791 107.229847
24 S 87144.392097 2436.366071 2168.965055 2533.661017 23570.846060 155.421027 259.322624
25 SO4 11357.142857 3547.619048 3538.592027 3139.830504 5395.796110 172.655156 174.496644
26 51 48084.534638 6898.598197 4974.955319 18245.682844 19550.94275G 747.8G3192 854.878401
27 Sr 160.601064. 20.548810 15.611874 43.433051 -60.048700 2.500219 3.061487
28 T 513.148177 50.919264 31.722230 112.927074 177.179186 3.439245 4.162109

-29 Zn. 1425.426835 180.484137 121.861742 486.542546 553.578815' 23.526752 26.499930
30 Ir- 5519.969846 884.065035 578.224721 1942.007612. 2231.066804 110.767506 124.676383
31 Ali .e <01e9.539925 11810.569886 20067.448048 22288.287168 20103 711257 23S9.683435 3177.042028.

32 A10,L 01'A 372909 1241.901965 '1031.247861 1838.754597 2565.045833 116.665752 134.385157
33 R e t s a '. 69462.906488 9228.305907 '6614.520351 24020.288631 -27316.505344 1039.139708 1193.945393
34 Taans. 46136.76532% 6553.822003 4018.999047 17243.314639 18488.225253 939.094119 1963.014261
35 cm+t.y 0.00Lc?

.

SETS 3n 37 retBLER OFF
4'

>
w
O

$
H

_ _ _ . _ _ _ _ _ _ _ _ _ _ . . _ _ _ _ _ _ _ _ _- - -



- -
,

| '. a
,

s

. PJ fe 2
q

. -

03-MAR-89 14:13|

' AIR 35R x;13C.|. "#'

SFCM OU7LET. SF-108 c

C Analyses 8 AIR OFF 9. LOG'MN. 10 LOG MN 11 A1R ON/ 12 s93 DF 13 ses DF

AIR.ON AIR OFF . A13 OfF. AIR ON AIR OFF*

.

1 A1 185.518838' 2862.501546 184.963767 15.476012 1555.996743 384963.767399 1
r _.

2 8 1568.491235 8679.125847 155s.63116s 5.568428. 36.114533
'

21.935529

3 sa 25.853664 292.342339' .

25.718766 11.366888 '718.670713 49.276059 |

4 C 633342.309267 1450102.081215 .633342.300184 2.289602 2.617629 2.100504
'

..
i

'

5 Ca 50.592858 '923i582793 50.494196 18.290870- 10.563178 3.485566

6 Ce 6.869343 -170.499697 6.702715- 25.437409 48753.031833 6702.7147s3 >.!

7 C1 55.189167 ~2204.783979' 55.185143 39.949597 2.33542s
*

"1.103s71~

8 Cr '13.C01094 1282,420353 13.449003 20.999352 3.472494 . 5.423537- t
!

9 Cs 40.292761 403.962946 39.614312- 10.197399 159.479905 10.071847-
[

16 Cu ' 14.860898' 108.505308 14.590804 7.436514 .3.881196 6.912835
+

ci2 K 724.444613 '4959,725986 713.297292 |6.953238 11.987385-
*

18.648428 i

11-Fe -824.198794 -10020.663763 824.593s61- 12.152242 12.990199
8.921104

. 0.932454- . 6.075547 0.925237- 6.566473 1247.439471 15.783988
13 La

~ 180.462496 1873.497221 179.777399 16.421206 '47.577305 24.501244
14 Li
.15 Mg 46.298275 ~616.953217 .46.214520 '13.349770 -39.162831' -.32.443780

i
16 Ma .46.483401 646.212774 46.336399. 13.946115' 20.150251 _105.612660'

=17'Eo '92729385 :34.880792 9.428863 '3.699363 21.438120 '9.426684" .
i

1 9942.213995 1949.587430 1.250658 9.095334 7949547.429670"16 NO2 .7919.557513
.19 NO3 5313.945220 62913.726910 5313.043258 11.841373' 2.133s45' O.295116

20 Na -1823.162862 12733.846973. 1804.670952- ~7.056049 . 23.833828 _;12.992688 -[
*

- 21 Nd - 4.179371 31.063333 4.064648- =7.642330: 7546.710203- 646.505046 ;
+

I L. N i : 62.'66600 452.700260 54.698433 't.276293 3.041378 . 5.610690

23 P 98. 25819' '1082.000542 ~.98.031215 13.937299 :1253.591195 60.777205
~

.24 s 207.571825 -5844.478469 201.017207 29.014518 '27.745707- .r 9.849068 - i

26 51 -801.342800 ^
,:4599.765500' L173.573458 -26.500397 ,38.226795 7.946228

25 504- 113.575900-
13172.824127 199.550375~ 16.475290 2189.105055 199550.374655

27 sr 2.7806581 34.676986 2.766451 13.980571 605.767334 182.967119

,28 72 3.490677- 98.360714 3.783452 25.997609 1204 459283 -3783.452307'

; 29 zn 25.013341 _351.433407 24.969126 14.e7431s' . 3.990844- 13.005957. ~j
"

13.019486 61633;381687 . 4108.946857-30 Er 117.721944 1530.002448 -117.514348 3

* 131 Alk.tt- '2168.3'27321 :199s9.566135 ~ 2738;0309 4 4 -- '7.300709' .19.490014- " ^11.862488

' 32'Alk. 125.515455T '1950.624085 H125.212401D 15.578521-- -17.914393 .
~7.590453

'

L 1116;56.1550 L17860.51519?' 1113.875052' 16.034580 1636.552884' 3707.328539
.1._ 33-Rettsc
,' ~ '34 Trans M ''1001.054190 .12031.509275' .999.134846 :12.e41927 9.151190 15.722316'

"35'Ca+M7
.

|SETS 34_ 37 BU28LER OFF
*

'
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AIR 2 35a x 13c 03-MAR-89 14:14 Swde 1
'

; SBS OUTLET. SF-103. N
. ~

' 0 Analyses 3 SET 33 2 SET 34 3 SET 35 4 SET 38 5 AIR ON 6 SET 36 7 SET 37 8 AIR OFF
(ug/DSCF) (ug/DSCF) (ug/DSCF) Jug /DSCF) (ug/DSCF) (ug*DSCF)

1 A1 23.138934 22.101561 22.396589 .001 16.909521 .001 .001 0.001000
28 122.960254 257.800999 212.924052 494.199008 271.971078. 78.576032 64.254030 71.415031
3 Ba 4.671590 2,504516' '2.340230 .001 2.379334 0.714649 0.381185 0.547917
4 c 426805.100888 373400.764347 373424.142462 1582531.914163 689042.480465 301563.318082 301475.101455 301519.209759

'

5 na 24.sG5566 80.373988 84.933260 347.088703 134.265379' 14.481251 14.492036 14.4e6659 !

e ce 0.149585 .001 .001 .001 0.038146 ,001 .001 0.001000 ,

7 c1 370.266344 522.489589 523.100568 7848.978541 2316.208866 49.970161 50.021893 49.996027
j' 8 Cr 2179.$62627 16.822208 -17.996441 66.309967 570.172811 4.433487 1.386978 2.910232~

9 cs. 23.356094 39 (?5872 44.467497 .001 26.865365 4.440024 3.484181 3.962102 *

10 Cu 55.181469 s ;- t;'=259 17.254339 60.382403 35.860867 1.881202 2.368184 2.124693
11 Fe 7954.536879 2f' 46 567 406.364559 411.580514 2259.659630 30.498627 64.108476 47.303552 i
12 K 138.591606 3*1,47s759 389.180498 568.360515 421.851846 89.875472 71.131625 80.5e1549 '

13 La 0.562683 .001 .001 .001 0.141421 0.058880 0.058955 0.058918 i

14 Li 20.766063 41.929279 44.967939 61.4C9477 42.268190 9.668089 6.602623 8.135356
15 Mg' .5.569825 12.189052 12.942276 70.095552 15.199176, 1.696235 1.196212 1.446223
16 Mn 253.475104 15.056562 16.382508

.
15.117959 74.988033- 0.532190 0.361698 0.446944

17 Mo 466.175948 3.603758 '4.171508 .001 118.488054. 1.439029 0.695234 1.067132
' 18 Nc2 , - 9.030886 '1825.698324 1823.189765 ~47481.416309 12784.983821 .001 .001 0.001000

19 NO3 37947.118644 8720.006094- .8777.056708 200187.124464 78907.*1.f78 17997.278695 18009.216927 18003.247811 i4

20 wa 276.404348 598.26968$ 562.191066 744.103943 570. '4 il 161.049480 119.795014 140.422247
21'Md 0.281254 001 .0L.. .001 0." -4 .001 0.039528 0.020264'

.

22 Ni 1984.138406 56.801078 112.509946 40.76.234 523.} " J7 6.353253 14.917069 10.635161
23 P 22.567964 5.078569 4.842302 .0ut 4. 2e460 2.548535 1.022518 1.785526
24 S -225.702809 289.932809 343.129184 64.531330 237.074033 21.950666 -18.977039 20.463853 '

l' 25 So4 -412694915 93.905536 95.159059 562.660944 198.355114 - 21.881838 22.026432 21.954135
26 si 121.642546 103.134117 104.510831 .001 82.322124 .001 .001 0.001000
-27 Sr 0.284232 _0.250797 0.233126 .001 0.192289 0.034907- 0.006)49 0.020728
28 Ti 1.543749 0.168613 0.170864 .001 0.471857' .001 .001 0.001000-
29 In 65.529295 -58.676240- . -59.814285 261.463272 111.3"X i 3 1.988872 1.853170 1.921021

'

30 Zr 2.811921 0.135052 .001 .0011 0.7' '43 0.817967 .001 0.409483.

i 31 A L L . .! 65f.118151 1071.110594 '1140.813800 1373.874936 1061.1 370 265.031J66 201.013442- 233.023254
32-AIL.2 1 35.191213- 95.318354 100.448892 417.186255 162.036178 16.9'7072 16.075982 16.501527
' 33 Retra 148.592723- 125.373730 126.911420 0.006000 100 22r ".8 0.88e345 0.102483' 'O.491665
34 Trans.M' 12860.143471 - 427.910286' 634.584449 855.622400 3694.565432' 47.127060 85.691810 66.409735
35 ca+n3f 0.000000 0.000000
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: AIR 2 35R z'13c . 03-MAR-89 14:14 Fe jb 2-

3' SSS OUTLET. SF-10B [
"

0 Analyses 9 LOS MW 10 LOG MN 11 AIR ON/ 12 NEME.D' 13 HEME OF. !
air ON AIR OFF AIR OFF AIR ON AIR OFF

-1 A1 1;839658 0.001000 1839.657800 1839.657800 1.800C80
28 240.322252. 71.055097 3.382196' 718.999807 212;583731
~3 Ba 0.406782 -0.521932 0.779177 200.269847 256.961441 >

4 C 553975.383922 301519.206542 1.837281 2782.779596 1514.618736 5

5 Ca -87.434175 14.486658 6.035497 291.707375 48.331958
6 Ce 0.003497 0.001000 3.497212 3.497212 1.000000

'

1 C1 944.055738 49.996020 18.882618 6.691001 0.354347
8 Cr 81.330688 -2.479748 32.797971- 788.640222 24.045397
9 Cs 2.533002 3.933173 0.644010 29.607834 45.974189

10-Cu 27.9566(6 2.110695 13.245244 849.055906 64.102703
11 Fe 771.401855 44.217875 - 17.445475' 798.356146 45.762934
12 K 413.745465 19.956165 -5.174654 36c.879513 71.285836
13 La 0.004870 0.058918 0.082665 4.870414 58.917653
14 Li 39.377894 7.989665 4;928604 L745.966698 151;354569
15 Mg 15.753540 -1.424449 11.059389 484;062774 43.769394
16 Mn 31.142407 0.a38739 70.981615 708;528525 9.982860
'll Mo 1;627045 1.000231 1.626669 112.031364 68.871633

,

! 18 502 1093.111490 0.001000- 2093111.489756 81.132620 0.000074 "

19 NO3 29483.740141 18003.246821 1.637690 '1.170250 0.714940
20 Na 534.276200 138.898973 3.846909-- ~ 527.021369 137.012891

'
23 Nd c.004116 0.006287 0.654697' '1.658092 .2.532612 -

' 22 Ni 118.847093 9.735087 15.289755 1109.203482 '72.545537 -

23 P 0.863121 1.614287 'u.534676 1044.769738 1954.023695 .

24 S 210.644428. 20.409769 10.320765 '396.054636 38.374542 '

25 504 120.328305 .21.954016 15.410925 615.242063 112;251510 .

26 Si 6.317447 0.001000 6017.447218' 6017.447218 1.000000
27 Sr. c.063848 -0.015120 4.222732 63.847922 15.120051
23 Tz- 0.081664. - 0.001600 -81.663799 't.628928 0.019' 47 -

..9
*29 Zn- 88.059932 '1;919822 m.45.868794 . 1209.614574 26.3724964

i .30 Zr- 0.024824 0;028600 0.867977. 24;824250 28.600114
31 Alk . * 1025.628C4G 230.814230 4.443532- 451.076754 101.513345'i

32 Alk . T 108.885858 16.496039 6.600727 324:733788- 49;196666

33 Refrac- '10.913499 0.300453 36.323499 - 1458.544172 40.154287
34 Trans.M -1314.748027 |63.548835 - 20.688782 ' '927.255642 44.819247' 'k

35 Ca+ng-
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#
NUCLIDE ANALO1 ~ DF uci/aL. %DCG %DCG

- Stack- Stack Resident,

H-3 H 1.0E+00 3.2E-09- 3.20E+00 1.33E-05'

C-14 C 1.0E+00 1.5E-09 2.43E+01 1.01E-04
,Fe-55 Fe 1.7E+10 6.5E-17 1.31E-06 5.46E-12 '

Ni-59 Ni 2.9E+09 3.2E-17- 8.03E-07' 3.34E-12
N1-63 Ni 2.9E+09 2.5E-15 1.27E-U 5.30E-10'
Co-60 Ni 2.9E+09 4.7E-16 5.87E-04 2.45E-09
Se-79 P 2.4E+12 '1.7E-20- '1.70E-09 7.08E-15 i
Sr-90 Sr 4.9E+10 1.7E-13 '1.86E+00 7.75E-06 i

Y-90 Sr 4.9E+10 1.7E-13 1.67E-02 6.98E-08
Zr-93 Zr- 3.3E+12 7.7E-20- 1.93E-07 8.06E-13
Nb-93m Mo 4.5E+09 5.7E-17 1~.43E-05 5.96E-11
Tc-99 Mn 3.4E+10 5.3E-17 2.63E-06 1.09E-11-
Ru-106 Fe 1.7E+10 8.5E-18 2.84E-05- 1.18E-10--
Rh-106m Ni 2.9E+09 5.'1E-17= 8.48E-08 3.54E-13
Pd-107 Ni 2.9E+09 4.7E-19 '5.22E-08 2 '.18 E-13 - .i

,

Sb-125 P 2.4E+12 2.1E-18- 2.07E-07 8.61E-13 iTe-125m P 2.4E+12 4.6E-19 2.29E-08 -9.56E-14 '

Sn-126 P 2.4E+12 1.8E-20 1.84E-08 7.65E-14
Sb-126m P- 2.4E+12 1.8E-20 4.59E-12 1.91E-17
Sb-126 P 2.4E+12 2.6E-20 2.57E-09 1.07E-14
I-129 I 1.0E+00 4.0E-10 5.76E+02 2.40E-03

| Ca-134 Cs 2.2E+09 7.3E-15 -3.65E-03 1.52E-08
fCs-135 Cs 2.2E+09- 8.3E-17 2.78E-06 1.16E-11,

2

Cs-137 'Cs 2,2E+09 4.1E-12 1.02E+00 4.23E-06
Ba-137m Ba 6.1E+10 '1.4E-13 N.A. N.A.Ce-144 Ce -1.2E+12 1.3E-20 4~.47E-08 1_86E-13.

Pr-144 Ce 1.2E+12 1.3E-20 4.47E-12 '1.86E-17Pm-147 Ce 1.2E+12 3'.0E-16 9.89E-05 4.12E-10Sm-151 Ce 1.2E+12 2.0E-16 5.02E-05 2'.09E-10.Eu-152- Ce 1.2E+12- 4.0E-19 8.04E-07 3.35E-12Eu-154 Ce 1.2E+12 1.'2E-16 2.49E-04. 1.04E-09Eu-155 Ce 1.2E+12 2.2E-17 7.34E-06 3.06E-11-
~

Rn-220 Rn 1.0E+00 4.2E-11 l'.06E-02_ 4.41E-08Th-232 Ce 1.2E+12 1.6E-21 2.32E-05 9.69E-11U-233 Ce '1.2E+12 9.6E-21 1.06E-05- 4.43E-11U-234 Ce 1.2E+12 4.4E-21 4.89E-06 2.04E-11U-235 Ce 1.2E+12- 9.6E-23 9.57E-08- -3.99E-13U-236 Ce 1.2E+12 2.9E-22 2.87E-07 1.20E-12U-238 Ce 1.2Ev12 8.1E-22 8.14E-07 3.39E-12-Np-237 Ce. _1.2E+12 1.1E-20 S.26E-05 2.19E-10Np-239 Ce 1.2E+12 2.3E-18- 4.59E-08 1.91E-13Pu-238 Ce 1.2E+12 6.9E-18 2.30E-02 9.57E-08Pu-239 Ce 1.2E+12 1.6E-18 8.14E-03 3.39E-08Pu-240 Ce 1.2E+12 1.2E-18 :6.22E-03- 2.59E--08-Pu-241 Ce 1.2P12' B.3E-17E 8.33E-03 3.47E-08Pu-242 Ce 1.2E+12 1.6E-21 8.14E-06 3.39E-11Am-241 Ce 1.2E+12 6.9E-17 . 3. 4 5E-01- l'.44E-06Am-242 Ce 1.2E+12 2.0E-20 1.00E-08' 4~19E-14.

Am-242m Ce 1.2E+12 2.0E-20 1.00F-04 4.19E-10Am-243 Ce 1.2E+12 2.3E-18- 1.15E-02 4.79E-08-Cm-242 Ce 1.2E+12 2.1E-21 3.01E-07 1 ~. 2 5 E- 12Cm-243 Ce 1.2E+12 1".6E-19~ 5.42E-04 2.26E-09Cm-244 Ce 1.2E+12 2.1E-17 5.26F.-02 2.19E-07Cm-245 Ce 1.2E+12 9.6E-21 4.79E-05 1.99E-10.Cm-246 Ce 1.2E+12. 4.1E-21 2.06E-OS 8.58E-11 -

!-

1 rw


