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PREFACE
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CONVERSION FACTORS, NON-SI TO SI (METRIC)
UNITS OF MEASUREMENT

Non-SI units of measurement used in this report can be converted to SI

(metric) units as follows:

Multiply By To Obtain
Fahrenheit degrees 5/9 Celsius degrees or Kelvins*
inches 25.4 millimetres
pounds (force) per square 0.006894757 megapascals

inch
pounds (mass) 0.4535924 kilograms

* To obtain Celsius (C) temperature readings from Fahrenheit (F) readings,

use the following formula: C = (5/9)(F = 32). To obtain Kelvin (K) read-
ings, use K = (5/9)(F - 32) + 273.15.



STUDIES OF THE GEOCHEMICAL STABILITY OF A SALT-SATURATED
EXPANSIVE GROUT

PART I: INTRODUCTION

l. Cement-based grouts and concretes remain an important component of a
multiple-barrier seal system for planned repositories for radioactive wastes.
For this use, the long-term chemical stability of the hydrated cement products
is critical. The grout or concrete would not effectively seal the repository
from an incursion of water if it altered to a phase composition that was
unstable, either chemically or physically.

2, The properties required of grouts and concretes developed for and
used at the Waste Isolation Pilot Plant (WIPP) have evolved through time, as
successive formulations have benefited from further research. Salt-based mix-
tures first met the requirement of avoiding dissolution of water-soluble host
rock during placement. They were then refined to achieve minimum permeabil-
ity, longer working time, and increased expansion. Development of the expan-
sive salt-saturated concrete (ESC), being the most recent of these research
efforts, benefited most from previous research, and from increased understand-
ing of site-specific conditions and workability requirements.

3. To meet all its performance requirements, ESC includes large quanti-
ties of both sodium chloride (NaCl) and calcium sulfate (03504) phases in its
starting materials. In conjunction with portland cement, these components
produce a chemical composition more complex than that of ordinary concretes,
and a phase assemblage which would not be durable in most environments
(Wakeley 1987a). The question is: 1is it durable in the unique environment of
the WIPP, for which it was designed?

4, The hydrated sulfoaluminate phase —-- ettringite -- forms by reac-
tions among Ca and Al from the portland cement and fly ash, and sulfate from
the calcium sulfate, and in so doing causes a concrete or grout to be expan-
give. Actually, it is not this simple when Cl also is abundant and available.
In this situation, calcium chloroaluminate phases also form (they are also
expansive), and the ettringite is subjected to partial or possibly total
replacement by a chloroaluminate phase (tetracalcium aluminate dichloride

10-hydrate), as chloride replaces sulfate.



5. Scores of papers in the open literature discuss impacts of chlorides
on concrete performance. In normal surface environments, chlorides are com-
monly introduced to the system after the concrete has set, and are from such
sources as seawater or deicing salts. In such environments, ettringite is
known to change to the chloroaluminate phase, but it is usually a temporary
change, and ettringite tends to be the stable phase over the long term when-
ever additional sulfate is available, and with unlimited water.

6. The situation in salt-saturated expansive grout or concrete is so
different that these widely published studies do not apply. Here, the concrete
has virtually unlimited chloride and sulfate from the very beginning, since
these are essential for the required properties. The usual concerns of rou-
tine concrete practice -- that chloride will cause corrosion of embedded rein-
forcing steel, or that it will facilitate deterioration by freezing and
thawing -- do not apply in the WIPP environment (Wakeley 1987a). 1In the
absence of the surface environmental hazards that cause concrete full of sul-
fates and chlorides to deteriorate, the question becomes one of chemical
rather than physical durability. That is, is there something intrinsically
unstable about a concrete full of chloride, that will prevent it from having
long~-term durability, underground in rock salt?

7. Because "durability" itself is not a quantifiable property of con-
crete, this question must be approached by tests or observations of properties
each of which gives only part of the answer. This report describes laboratory
experiments on several aspects of durability, including solubility of grout
components, phase changes, and mobility of chloride relative to several

variables.



PART II: MATERIALS AND OBJECTIVES

Materials

8. The grout with which the studies reported here are concerned was
derived from the expansive salt-saturated concrete developed and described by
Wakeley and Walley (1986). The change from concrete to grout required only
omission of fine and coarse aggregates, with no other modifications (no
changes in ratio of water to cementitious solids, for example). For these
studies, grout was used instead of concrete to simplify interpretation of data
from X-ray diffraction (XRD) and other analytical procedures. The grout form-
ulation is given in Table 1. Additional information on the components and
properties of this grout and its parent concrete is given by Wakeley (1987a,
b; ¢).

Objectives

9. These experiments can be thought of as belonging to two tasks,
designated Tasks 2 and 3 to be consistent with the original statement of work
on this project. Experiments under Task 2 were designed to explore the
movement of chloride relative to brine; and relative to an interface between
halite rock and grout, as had been suggested by previous work (Wakeley and
Burkes 1985), with these objectives:

a. Determine if there is a difference in chloride content of grout
specimens that can be related to distance from the exterior of
the specimen after exposure to freshwater or brine, as an
indicator of chloride movement and localized concentration.

b. Identify a difference in chloride concentration, if any, that
can be related to distance from an interface of grout with

halite rock.

10. Task 3 explored dissolution of grout exposed to aqueous brine solu-
tions, as indicated by changes in phase composition of grouts, changes in size
and mass of grout specimens, and changes in concentrations of metal ions in
exposure solutions. Additional objectives were to compare the effect of four
variables on the observed dissolution. These variables were:

a. age of specimen prior to exposure to brine (28 days or
9 months) ;



b. temperature of brine solutions (27° or 38°C)*;
time exposed to brine (7, 45, or 90 days); and

d. concentration of NaCl in exposure solution (none, half-
saturated, or saturated with NaCl).

Table 1

Components of Grout Derived from Expansive Salt-saturated Concrete

Mass (g) per

Material, CTD File No. 100 g of grout
Class H cement, RC 931 28.37
Chem Comp III, RC 929 18.92
Cal Seal, RC 932 5.67
Fly Ash, AD 844 | 15.97
Salt, AD 876 7.78
De-Air, AD 878 0.67
Citrate, AD 877 0.34
Water 22.28

* A table of factors for converting non-SI units of measurement to SI
(metric) units is presented on page 4.



PART IIT: PREPARATION OF SPECIMENS, AND EXPERIMENTAL DESIGN

Preparation of Grout Specimens

11. The grout specified in Table 1 was prepared by the method described
in ASTM C 305-822. Specimens for 28-day curing for both Tasks were cast from
a single batch, with duplicate batches and specimens prepared on each of two
successive days. For both Tasks, specimens subjected to further experimenta-
tion after 9-month curing had been cast in April 1986, and maintained at 81°F
(27°C) in sealed containers until they were incorporated into this study.
These were cylinders of grout 20 mm in diameter and 45 to 55 mm long.

12, Specimens for Task 3 experiments that began after 28 days of curing
were cast within 5 min of completion of mixing, in 28-mL plastic vials. This
produced cylinders 20 mm in diameter and approximately 40 mm long. Test spec-
imens were made by sawing wafers 2 mm thick from these cylinders. Seventy-two
specimens were prepared and randomly assigned to experimental conditiomns.
Specimens were weighed (to the nearest 0.1 mg), and thickness measured in the
center by micrometer (to the nearest 0.001 mm), before immersion in exposure
solutions.

13. Exposure solutions were prepared using deionized water and crushed
rock salt from the WIPP repository horizon. Saturated solutions were prepared
by stirring an excess of rock salt in deionized water overnight at the temper-
ature at which exposures would occur (27°C, 38°C). A surface film of undeter-
mined composition formed, and was decanted off. Half-saturated solutions were
prepared for each temperature condition by diluting an aliquot of saturated
solution at that temperature l:1 with deionized water at that temperature.

The water used as an exposure solution contained only dissolved material nor-
mally found in deionized water (< 1 mg/L) .

14. Specimens for Task 2 were cast as small prisms in contact with
halite rock cut from cores taken from the WIPP repository horizon. Rectangu-
lar prisms of rock salt cores were cut to cross-sectional areas of 400 mm2 or

less using an oil-cooled saw. Residual oil was evaporated off at 27 to 30°C,

after which the rock prisms were cleaned with ethanol.

a) American Society for Testing and Materials, Philadelphia, Pennsylvania,
USA.



15. A collar of plastic sheeting was attached to each prepared rock
prism for casting the grout in contact with rock. Grout was prepared as
described previously, and the resulting specimens each had an interface
between rock and grout approximately at their mid-lines. Specimens were cured

and stored in heat-sealed plastic bags at 27°C until testing.

Experimental Design

Experiments under Task 2

16. There were two parts to this task. For one part, 9-month-old
cylinders of grout were placed in each of two solutions -- deionized water and
a saturated NaCl solution -- and stored for approximately 6 weeks at 27°C.
After this storage, disk samples were cut approximately 2 mm thick, one from
within 2 mm of the end of a cylinder (the outermost layer was discarded), and
the other from its center. These were the only experiments for which the
entire cylinder was exposed to the solutions, and the disks cut after exposure
to determine gradients relative to contact with the solutions.

17. The disks were prepared for energy-dispersive X-ray analysis (EDX)
by two episodes of vacuum desiccation, between which the surface was ground to
remove salts deposited by the evaporated water (Wakeley and Burkes 1986). EDX
spectra were collected at 16 locations along the diameter of each disk. These
data were subjected to a no-standards analysis (Princeton Gamma Tech), with
values for 11 elements normalized to 100%Z. Data from representative spectra
and analyses are in Appendix A. A "C" suffix indicates data from center
disks; "E" suffix signifies a sample from the end of the cylinder. Data for
Cl were compared statistically, as an indicator of chloride movement and phase
stability.

18. For the second part of Task 2, disk samples were cut from the spec-
imens having an interface between halite rock from the WIPP horizon and grout,
as follows: one specimen from each of two duplicate batches; two disks from
each specimen, one taken from within 2 mm of the interface, and the other from
within 2 mm of the end of the specimen (outermost layer discarded); disks cut
at two ages, 28 and 80 days after casting.

19. The disks from interface specimens were prepared for EDX, and data
were collected and analyzed as described for other samples in Task 2. Repre-

sentative spectra are in Appendix B.

10



Experiments under Task 3

20. Grout specimens were immersed in 50 mL of exposure solution in
42-by-80-mm screw-cap plastic containers. Specimens rested on several Teflon
balls of 6 mm diameter, to prevent close adherence of the specimens to the
bottom of the container, thus allowing the solution essentially free access to
the specimens from both sides. Containers were stored at test temperatures
without agitation until they were removed at prescribed test ages for analy-
sis. At that time, specimens were blotted dry, weighed, and measured, follow-
ing the same prdcedures as before immersion. Mass and thickness data were
expressed as percent change relative to the unexposed condition. All speci-
mens were analyzed by X-ray diffraction (XRD), data from which will be pre-
sented in a subsequent report.

21. Following 7 and 45 days of exposure of grout specimens, test solu-
tions were filtered through Whatman #40 filter paper and washed 5 times with
deionized water at room temperature. The filtrate was acidified with HC1
(methyl red), and diluted to 100 mL. During the experiments, it had become
apparent that salts were crystallizing on the inside of the plastic contain-
ers. These salts were not readily soluble in water, and therefore were not
being washed through the filter paper by deionized water. XRD analysis of
this encrustation indicated that it was mostly halite and calcite. This
resulted in a bias in the chemical analysis of the exposure solutions, in that
some compounds leached from the specimens remained adhering to the walls of
the container, and were under-represented in the solutions being analyzed.
Therefore, an acid-wash (257 HCl) step was added in the preparation of the
90-day exposure solutions, to dissolve this encrustation from the inside of
the plastic containers and include it in solution analyses.

22. Sulfate content was determined on a 50-mL aliquot of the filtered
and diluted exposure solution according to ASTM C 114-85, para 15.1. A blank
was run on a sample of each brine preparation (measurable amounts of SO4 were
present in the rock salt) and subtracted from the quantity of SO4 measured in
the experimental solutions.

23. Filtered and diluted exposure solutions (paragraph 13) were again

diluted 1:1 with LaCl3 solution (100 g/L) for analysis of Ca, Si, and Al con-

centrations by atomic absorption (AA) spectroscopy. Commercial solutions of
Ca, Si, and Al (1,000 ppm, Baker) were used to prepare lower concentration AA

standards. Concentrations of NaCl in standard solutions were matched to

11



experimental solutions using appropriate quantities of the same brine used for
experimental exposures. La.Cl3 concentrations in standards were also matched
with experimental solutions. Results are expressed as ppm per gram of grout
in the exposed specimen.

Data analysis

24, Mean levels of measured changes in properties of the grout speci-

mens and exposure solutions were compared with the null hypothesis that no
change had occurred (aside from that due to experimental error) by Student's
t-Test. Variation in levels of these properties were analyzed by analysis of
variance (ANOVA) using a completely randomized factorial design (Steel and
Torrie 1960). The Statistical Analysis System (SAS) program was used to per-
form these analyses. Treatment variables (independent variables) were:
exposure time (7, 45, and 90 days), concentration of brine in the exposure
solution (zero, half-saturated, saturated), period of cure prior to exposure
(28 days, 9 months), and temperature (27° and 38°C). Response variables
(dependent variables) were: percent change in thickness and percent change in
mass of exposed wafers; and silicon, aluminum, calcium, and sulfate-ion con-
tent of the brine solutions exposed to grout specimens. Silicon, aluminum,
and calcium content of brine solutions were analyzed only at 90-day exposures
because of the technical problems with 7- and 45-day data, described previ-
ously. A probability of type I error (Steel and Torrie 1960, p 70) of five
percent was used throughout to distinguish statistically significant results

from those expected by chance.

12



PART IV: RESULTS AND ANALYSES

Results of Task 2

Scanning electron microscopy (SEM)/
EDX of samples from freshwater and brine

25. Examination of data from EDX spectra of disks, cut from 9-month-old
cylinders after six weeks in freshwater or brine, was expected to reveal
gradients in chloride distribution, if such gradients were present. The data
in Table 2 are listed in the order of sample points in a line across the

diameter of each disk. Any differences in chloride content between circum-

ference and center of each disk should be apparent.

26. Simple t-tests of the means of chloride contents indicate a signif-
icant difference between the samples exposed to freshwater and those exposed
to brine (10C and E vs. 11C and E), and between the center and end disks of
those in freshwater (10C vs. 10E). There is no significant difference in
chloride contents of the center and end disks from brine exposure (11C and
11E).

27. A plot of the data from Table 2 yields a representation (Figure 1)
of chloride distribution across each disk. The center-cut disk from fresh-
water exposure shows that chloride content remained higher toward the axis of
the cylinder (especially 10C). There are no apparent trends in chloride dis-
tribution relative to distance from the circumference on the cylinder for
specimens stored in brine (11C and E).

28. Specimens also were analyzed by XRD, which revealed that chloro-
aluminate was present in the 9-month-old grout when these experiments were
initiated. Exposure to freshwater decreased chloroaluminate to the point that
it was no longer detectable by XRD, whereas chloroaluminate remained a major
phase in specimens exposed to brine. In contrast, ettringite decreased
markedly during exposure to brine and remained a major phase through fresh-

water exposure. Results of extensive XRD analyses and of SEM observations

will be included in a subsequent report.

SEM/EDX, samples
from interface specimens

29. The disks cut from grout portions of interface cylinders (no trest

solution) also were characterized by EDX analyses, with percentages of 1l

13



Table 2
Percentages of Chloride Calculated by No-standards Analysis of
Specimens Exposed to Freshwater and Brine

Freshwater Brine

10C 10E 11E 11E

Section Center End Center End
Cl, % 1 2.39 1.21 7.20 8.79
2 2.89 l1.39 9.:.33 10.10

3 3.56 1.70 10.05 7.76

4 4.17 1.97 7493 133

3 4.38 el 7.85 9.09

6 5.28 2.09 8.78 13.06

7 5.46 171 8.30 13.62

8 6.25 1593 10.71 12.94

9 5.60 1,92 10.45 12.65

10 4.95 1.95 10.00 7227

11 4.27 w2l 11.79 10.45

12 3.84 1.96 11.51 1265

13 3.46 1.93 1119 12.46

14 359 1.83 11.42 11.30

15 2.93 1.58 11.81 9.91

16 2.30 Loy 8.19 1 e

Mean 4.08 1.80 9.80 10.43
By e 1.18 0.31 1.57 2.28

elements normalized to 1007 (Appendix B).

Chloride contents were then com-

pared for disks from near the interfaces of specimens after 4 weeks (2N and

3N) to those from the ends of the same specimens (2F and 3F).

Likewise, addi-

tional disks cut after 11 weeks of contact between grout and rock, again from

near the interface (IN and 6N) and from the end (1F and 6F), were character-

ized in the same manner, and chloride contents compared.

As on previously

described specimens, spectra were collected at 16 points across the diameter

14
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Points Across Diameter

Figure 1. Percentages of chloride from points across diameters of
disks cut from test specimens
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of each disk. Means and standard deviations from the percentages of chloride

in these spectra are in Table 3.

Table 3
Mean (X) and Standard Deviation (o) for Percentages of Chloride
Determined for Interface Samples by No-standards Analysis (EDX)

Age: 4 weeks

Sample

No. 2N 2FP N2 3FP
X~ 15.58 16.21 14.62 16.51
o 1.98 1.48 1557 1.96

Age: 11 weeks

Sample b 5 b

No N2 1F 6N 6F
X 9,23 17.49 12,17 13.61
o 1.08 3.85 212 2.57

a) Sample cut within 2 mm of interface.
b) Sample cut within 2 mm of end. =
c) No significant difference between any pair of X except IN and 1F,

30. Specimens taken from near the interface (N suffix), instead of
showing a larger percentage of chloride as was expected from previous work, in
fact show a slightly smaller percentage of chloride than do disks cut from
ends of specimens. This difference is only significant in one case, however.
Thus the study indicates no apparent chloride gradient within this grout rela-

tive to an interface with rock salt.

Results of Task 3

31. Data are summarized in Table 4 and ANOVA's are summarized in Appen-
dix C.
Change in thickness of disks

32. All specimens but one became thicker with exposure, with a mean

16



increase of 2.667 (s=2.21%Z, N=60). This was statistically greater than zero,

as analyzed by Student's t-Test (t=9.29, 59 d.f., P<0.0001). Exposure time
was the only variable found to be significant in the analysis of the variation
of individual observations about this mean value (Figure 2; see also ANOVA,
Appendix C). The greatest increase in thickness occurred after 45 days expo-
sure. There was no apparent effect on change in thickness due to changes in

type of solution, length of cure prior to exposure, or temperature.

Change in mass of disks

33. Specimens generally lost mass when exposed to solutions. The mean
loss was 3.887 (s=2.31%, N=72). The value is significantly greater than zero,
as analyzed by Student's t-Test (t=-14.25, 71 d.f., P<0.0001). Variation in
mass loss was significantly related to all four independent variables (see
ANOVA, Appendix C). Results are summarized in Figures 3 through 5. Specimens
cured for 9 months prior to exposure to solution lost mass in approximately
linear proportion to exposure time. Specimens cured for 28-days prior to
exposure to solutions lost less mass than the 9-month specimens at 45 and
90 days but lost more mass at 7 days (Figure 3). As illustrated in Figure 4,
mass loss tended to decrease with increasing NaCl concentration in the expo-
sure solutions. This effect was strongest in the specimens cured for 28 days
prior to exposure. As illustrated in Figure 5, mass loss increased with tem-
perature, with specimens cured for 9 months showing the greatest temperature
effect.

Chemical analysis of exposure solutions

34. The mean amount of sulfate ion leached into the exposure solutions
was 124 ppm per gram of grout specimen (s=81 ppm/g, N=72), when expressed as
concentration in the exposure solution. This mean is significantly greater
than zero, when analyzed by Student's t-Test (t-13.10, 71 d.f., P<0.0001).
Variation in the amount of sulfate ion leached was associated with time of
exposure, concentration of brine, and temperature (see ANOVA, Appendix C).
Sulfate contents of exposure solutions increased uniformly with time of expo-
sure to grout specimens (Figure 6). More sulfate was leached from specimens
exposed at 38°C than those exposed at 27°C. More sulfate was leached when the
exposure solution contained salt, but the difference between half-saturated
and saturated solutions was not statistically significant (Figure 7).

35. The mean amount of Ca ion leached from grout specimens was

688 ppm/g of grout (s=488, N=24), when expressed as concentration in the

17
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Figure 2. Change in thickness vs. exposure time
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Cure Cure
28 Days 9 Months
A +

Mean Mass Loss (%)

Water Half-Saturated Saturated
Exposure Solution

Figure 4. Mean mass loss vs. concentration of salt in exposure solutions
at two levels of curing prior to exposure
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Cure Cure
28 Days 9 Months

Mean Mass Loss (%)

Exposure Temperature (C)

Figure 5. Mean mass loss vs. exposure temperature at two levels of curing
prior to exposure
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Figure 6. Sulfate concentration in exposure solutions (ppm/g of grout
exposed) vs. exposure time
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exposure solution. This value is significantly greater than zero when ana-
lyzed by Student's t-Test (t=18.98, 23 d.f., P<0.0001). Variation in levels
of Ca leached was associated with length of cure prior to exposure to solution
(see ANOVA, Appendix C). More calcium was leached from specimens that had
been cured for 9 months (mean=1,114 ppm/g grout, n=12) than from specimens
that had been cured for 28 days prior to exposure (mean=755 ppm/g grout,
n=12).

36. The mean amount of silicon leached from grout specimens was
4.24 ppm/g of grout (s=4.69, N=24), when expressed as concentration in the
exposure solution. This value is significantly greater than zero when ana-
lyzed by Student's t-Test (t=5.21, 23 d.f., P<0.0001). Variation in levels of
silicon in exposure solutions was affected by the concentration of brine (see
ANOVA, Appendix C). This pattern was slightly affected by the length of cure
prior to exposure. This pattern is illustrated in Figure 8. Highest silicon
levels were found in solutions from water exposures, followed by half-
saturated brine, and saturated brine exposures, respectively.

37. The mean amount of aluminum leached from grout specimens was
7.18 ppm/g of grout (s=5.12, N=24), when expressed as concentration in the
exposure solution. This value is significantly greater than zero when analyzed
by Student's t-Test (t=8.06, 23 d.f., P<0.0001). Variation in levels of
aluminum in exposure solutions was affected by the length of cure prior to
exposure (see ANOVA, Appendix C). More aluminum was measured in solutions
containing specimens that had been cured for 9 months (mean=12 ppm/g grout,
n=12) than for solutions containing specimens cured for 28 days (mean=7 ppm/g

grout, n=12).

Discussion and Summary

38. The chloride content of grout specimens, as determined by EDX, is
significantly reduced during exposure to freshwater. This loss of chloride is
not attributable simply to dissolution of unbound NaCl, but accompanies a
decrease in chloroaluminate in the grout, and corresponding increase in ettrin-
gite. Cylindrical specimens exposed to freshwater show a marked decrease in
chloride away from the center of the specimen. This suggests that the grout
is somewhat more permeable than previous tests have indicated (Wakeley 1987a).

However, its permeability to freshwater has not been tested, and removal of
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chloride and accompanying phase changes could increase its permeability during

testing.
39. With extended exposure to brine or freshwater, calcium represented

the largest fraction of mass loss, as determined by analyses of exposure
solutions. Sulfate loss was the second largest. This effect increased with
time and temperature of exposure, but was decreased by the presence of salt in
exposure solutions. Loss of aluminum and silicon followed, respectively,
appearing in exposure solutions in concentrations that were low but statis-
tically significant. Aluminum levels were affected by length of curing of
specimens prior to exposure, and silicon levels by salt concentration.

40. Volume increase of test specimens indicated continued or renewed
expansion, even after the initial curing or storage period (28 days or
9 months), when the grout was exposed to water or brine. This phenomenon
generally increased with exposure time and temperature, but was less marked
for specimens exposed to NaCl brine. Thus the grout was less expansive in
brine than in freshwater, the freshwater favoring formation of ettringite over
chloroaluminate.

41. Sulfate phases are known to be more soluble in brine than in fresh-
water, within a limited range of temperature (Braitsch 1971). That the sul-
fate is chemically active was indicated by its measured increase in solubility
when the grout was exposed to brine. This was also indicated by observations
via SEM/EDX, wherein EDX indicated that areas which maintained an ettringite-
like structure were actually chloroaluminate, and much of the sulfate was pres-
ent as what appeared to be newly crystallized gypsum.

42. The combination of volume increase with mass loss suggests a density
decrease. This study establishes that sulfate is relatively easily removed
from the ettringite structure, when both excess chloride and excess water are
available. This caused no apparent loss of physical integrity of specimens,
an observation that is consistent with previous reports (Buck 1987; Comes,
Wakeley, and O'Neil 1987).

43, Variables other than age may account for the greater solubility
observed for grout specimens that were 9 months old when placed in the solu-
tions. All of the 9-month specimens were derived from a single batch of
grout. Therefore, results are not supported by replication of this part of
the experimental procedure (28-day results are represented by two independently

prepared batches). Potential differences such as air content and resultant
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Sample 10C, Freshwater Exposure, Cut from Center
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Sample 10E, Freshwater Exposure, Cut from End
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Table A2 (Concluded)

W0STL: STANDARDLESS ANALYSIS OF BULK 3SAMP.E

SPECTRUN: DEG29F APPB7-18A CL SRADIEN" @€ WETD: STANDARD.ESS ONALYSIS OF Bulb SAmP.E

SPECTSUM: DES2ST RPPS7-184 2L

SLENENT RELATIVE K Wl 3 CLEMENT ﬁsLnlijl:‘ Sﬁﬁﬁl!ﬁfﬂ%ls
NA 8,2245 i.48 \& 3. 3044 | <@

% 0.0013 2.29 "G . 830 8.0

AL 2.248¢ .92 i 28472 7,81

31 0.1213 18,31 g} . 1245 15,14

P - 8.0019 8.32 P @.284 0. 36

3 3.8355 71.59 5 D.2623 8.87
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p 2.0824 B39 ] 88007 3.12
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Ti 2. 8242 .59 [ d,2822 &, 4!
FE 8,8378 4,43 FE 8,837 $,84
TOTAL 103, 80 LA 130,08
.3 _son g7 15:%5;&?{ 1.*&PE§§: S iy e A e N _J.i::i;@-_
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It 2.8849 2.72 4! 3.8233 B
o 2.2114 4,89 FE g.337; 3 =
1074L 29, 3¢ A 28,28
‘T-AFR-87 15116128 I-CER- 552854



-

YV TN LD D
r

8-aFF-37

- &

AELAI

2.8183
0. 8822
8.8473
2. 1842
3,008
d.84756
8. 8545
g.082i3
a.4714
3, 09:3
8.8243

Table A3
Sample 11C, Brine Exposure, Cut from Center

5 5'nwhﬁﬁﬁLt3“ ANALYSIS OF BULK SANPLE
: DEBISF RFD?jgxgﬂ CL ARADIENT LIC
vE

Wi
.74
2,01
3,83
lblai
2,235
6.8
7.20
9.1
3299
8.32
3,15

1?5-“3
1122718

NOSTO: STANDARDLESS ANALYSIS OF UL+ SAMPLE
SPECTRUM: DEGT4F APPB7-18A CL GRADIENT !iC

ELEMENT

A

I~

- s

ey & B Dera S g 8 2 a Kol m )

) ==4"T)

.1
.
=Ty

i
[

{R-APR-87

H-Elql
Sp -~ -rp

~7T

e e e T e o L2 B a8
e .-

4
[
FE
AL

i:r

te- HFR E

NOSTD: STANDARDLESS

RELATIVE K

2.8298
¢, 0283
3.8357
9.08%40
d.2000
0,2346
a.87235
@,2eed
@2,4420
8.0d1s
8.8274

@.d8325
2.0808
2.8339
8. 1a84
d.ea08
9. 8443
g.8747
2. 8085
8.4318
0, 2034
a.08289

W1 1
9.12

2.0!
6.29
14,78
3.480
.19
¥.33
0.8
4?.?9
ﬂ- Lu
329

lﬁB 28

i1:30: .8

”Tw\EHRﬂLESE ANALYEIS OF BULK SaMP.c
1 DEBSSE RPPH7-18A CL GRADIENT 1IC
RELATIVE K ol

M
2,91
2,01
6.8
13. 39
g.00
:Ql
18,85
2.87
45,75
g.47
3. 43
100,00

11:31:02
ANALYSIS OF BULK SAMFLE

SFECTRUM: DEB3&F RPP87-1@A CL GRADIENT 11C

ELEMENT

Na
hE)
A
"1
JG
p

Ll

RELATIVE K

8.8229
d.0ded
8.93%48
8.08933
d.208ae
8. 08456
8.86d7
8.82i3
0.4722
3,085
8.8312

T

Wi %
/.58
¢, a1
b, dd
14,37
g.08
6. 41
793

l#ﬁ
SZ.91

- -

8,37
[
- -

Lai'aé

[ &

L=

NOSTD: STANDARZLESS ANALYSIS OF BULe Samr
SPECTRUM: LERITF RPPBT-10A CL BRADIENT :
RELATIVE K

ELEMENT
NE
165
AL
51’

L

7y iryr-—o

L»

Tl
FE
TOTAL
18-4P5-27

NOSTE: STANDART

SPEL TRUM:
ELEMENT
NA
"5
AL
€l

P
S
ol
4
CA
Tx
“ETRL
1@-4FR-87
NOSTD: ST

l;- h

—----—-q

2.4189
2, 2328
3.237!
3. 8747
¢. 2485

._..r-

ST I e ] & §

:EB lﬂ

R it
515 0F BULK S4iFLE
CL GRADIENT {IC

R
5,85
2.01
5.99
15,89
¢, e
b,44
§./8
8. 18
G222
8.29
i
‘@ ﬁﬁ

Ty IR

LEL a5 38

cenilzcs GNALYSIS OF PULK SaMPLE

HHHHHH

SPECTRUM: 0S839% RPFS7-184 L GRADIENT LC

cLE WEHT

FE
TETAL

1@-a% R H'

“FE'Tﬁ&H
ELEMENT
NA
[
AL

i

LA

s

|

; |

LA

-l--'l

e

-

TOTAL
|8-4pR-3"

~ELATIVE K

j..l..\.

1111111

uEE#ﬁ* AFFET-13A CL GRADIENT
RELATIVE X

g.315%
2, 0083
8.8395
9. 0942
a.3985
3. 8363
8.8622
¢,981%
g.4719
O
4.4271

Ht /A

man

in

Lod T50h od R 0D -0 050 <= 0~ 0 7

=t Pad Cod 2% 0 (ol B BB ed L R g
Lot B I il = " Il = ] e R

hﬂ
ISI
E-l-
l:...u
=i

11'».:4 J‘

ANALYSIS 0F BULK Hﬂﬁp E

2. 3748

‘JJIH

8,222
2.8331
d. 8841
2,222
2454

-4

B ey €50 IAY
LERY == )

LX) b=

mrsumrsumm

ol B gy )

S F5 e B

F

dT ”
18,47
3,2!
2. 91
13,38
d.08
5‘?5
18,71
0,22
43,55

LR S B S




NJST3: STANDARDLESS ANALYSIS DF HUL
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NOZ7TD: STANDARDLESS SNALYSIS OF BUik SANP
SFECTRUM: DEGSBF RAPFE7-18A EE GRADIENT I%E

ELENENT
NA

MG
AL
51
P

S
L

¢

CH
i1
33

TGTAL

:3-APR-E7

NGSTD: STANDARDLESS ANALYSIS
SPECTRUM: DEG&IF
eLENENT

N4
(%
i

i-g7

RELATIVE K

8.8392
2. 2280
8.8:24
ala?ﬁa
d.222@
0.8474
2.98%835
d.3888
8.4293
3, 8885
9.8272

P

Kad

W1
11.85
.11
3,33
11,56
d.20
&.18
12.83
Blaa
48.71
.87
32l

120.08

13:17: 44
ULE SOMPLE

BN Er- Pt B B ol -
L o= kD~ LN LN R G

3.29

188, 20

13119159

nOBTL: STANDARDLEZES SNALYSIS Or BULK SAMPLE
SFECTRUN: DEGG2F RPFE7-18A CL GRADIENT 11E

ELEMENT

N
e

=

AL "MILr)

[

r
CA
3!
FE
TOTAL

13-APR-87
NOSTD: STANDARDLESS ANALYSIS OF BULE SAMPLE
SPECTRUN: DEGAIF RPP37-184 CL BRADIENT lLlt

4
i
I
1

[
- &
i

ELEMENT

¥A
43
AL

B—u

[

mlmd Ty A U TTIL

A FTY = e

T R ]

RELATIVE &

8.327%

T W el

.08dd
8.43%8
.83
g.2ai9
313453
ala?gz
8, 2813
3.4183
a.28839
g8.8271

RELATIVE K

2,877
g,aaza
@,8:17
g, 8284
2, 3028
2,443
§,4974
3,022
g.4284
3,.9824
2.8245

LI
19.34
2.1
7.82
14,58
a.16
b.41
18.43
8.17
§7.34
2.4
3.28
188. 60

12:20:32

NT %
11,25
3,81
G. 45
13.34
g,aea
5,28
12.93
2,28
47,32
8,33
2.91
88, 8¢

[F:2l:44

A-9

Table A4 (Concluded)

NOSTD: STANDARDLESS ANALYSIS OF BULK SAMP.E
SPECTRUN: BEE&#;_?E???:iiﬁ oL GRADIENT ITE
tLatlve K

ELEMENT
NA
5
AL
ol
I".i
S
CL
¢

ra

i

FE
TOTAL

13-APR-87

ELEMENT
NA
5L
AL
Si
P
&
CL
K
CA
tl
FE

TCTAL

1 3-AFR-57

8.08383
3.8
8.8363
8.2879
8.0080
2.8474
8.8959
2. 3289
8.4127

¢.8218
d.8255

d.8387
¢. 208

Or= — b L4 O »

Wl 1
11.34
9.81
&'5!
13.53
2.8d

13:22:36
NUSTD: STANDARDLESS ANALYSIS OF BULK SAMPLE
SPECTRUM: DEGESF RPPB7-184 CL GRADIENT 1&%

RELRTIVE K

B w | oam

L1
11.97

—

—

----

NCSTD: STANDORCICES ANALTSI3 OF BuLr 3SAMRLE

SFECTRUM: DE3s7

ELEMENT

NA

e

AL

51

F
5
CL
A
€A
Tl
FE

DAL

13-AFR-87

NOSTD: STANDAROLESS
SPECTRIiM: [DEFaS

ELEMEN]
NA
3o

= T

“PPB7-19A CL SRADIENT LIE

FZLRTIVE K "
@,a2724 5,54
8, 8885 g.1%
@.@3?? Q;QE
8, B59cs i4.71
g.2alz a.21
A, 0457 6. oY
a.8573 7.92
Q. 083° 5, 85
a, 4754 A5
a, 8829 @, 41
3,825 7. 7@

182,80

L 13229113

3 ANALYSI® OF SULK SAMPle
KFPE7-188 CL GRADIZNT ((E
eLallye ¢ Wl =
34,8313 g,.85
d, 2881 &, 9!
a8, 2377 A AT
J.8913 td, 14
2. 89es a,a7
3, 2354 NV
A, 8717 o
3, 84d’ g, 63
8,442 CE. 38
8,2832 3. &5
a.a27 A
20, 83

b 28tds






Table Bl
Sample 2N, 4 Weeks, Cut Near Interface

NOSTD: STANDARDLESS ANALYSIS OF BULK SAMPLE NOSTD: STANDARDLESS ANALYSIS OF BULK SAMPLE

SPECTRUM: DEBS7E RPPB7-18A CL BGRADIENT 2N SPECTRUM: DEGAIE RPPB7-184 CL BRADIENT 2N
ELEMENT RELATIVE K WT % ELEMENT RELATIVE X NT 1
NA 0. 0643 17.71 NA B.84634 17.77
AL B.8266 2. 28 AL 9.8293 5.57
51 B, P58 10,31 5] 9.8598 9,52
: 8.0448 5.86 5 8.8371 $.72
CL 8.1319 16.91 CL 9. 1311 16.60
K 2.08112 1.34 K 8. 0864 B.75
CA 8.3463 48.24 CA 9.3671 42.24
§! 0.8808 8.11 T1 9.08085 d.87
FE 8.08215 2,52 FE 8.8235 2.74
TOTAL 188. 80 TOTAL |0d.00

21-SEP-B7 13:05:28 21-SEP-B7 [3:10:51

NOSTD: STANDARDLESS ANALYSIS OF BULK SAMPLE
SPECTRUM: DEGSBE RPPB7-18A CL GRADIENT 2N

NOSTD: STANDARDLESS ANALYSIS OF BULK SAMPLE
SPECTRUM: DEG&2E RPPB7-18A CL BRADIENT 2N

ELENENT RELATIVE K WT % ELEMENT RELATIVE K T %
NA 0.0839% 11.95 NA 0. 8456 18.46
AL 8.8322 3.86 AL 8.8259 .98
51 9.0720 11.17 51 8.8588 9.34
5 0.8474 6.86 g 8.8378 4,71
CL 0.1833 13.49 CL 8. 1313 16.359
K 8.8137 1.37 K 8.08879 8.92
CA 9.4038 46,33 CA 8.3638 41.87
Tl 8.8887 a.89 Tl @.080885 2.87
FE 0.08294 3.47 FE B.0261 3.86

TOTAL 1808.80 TOTAL 188,08

21-SEP-B7 13:07:11 21-SEP-87 13:11:32

NOSTD: STANDARDLESS ANALYSIS OF BULK SAMPLE

NOSTD: STANDARDLESS ANALYSIS OF BULK SAMPLE
SPECTRUM: DEGSYE RPPB7-18A CL GRADIENT 2N

SPECTRUM: DEGA3E RPPB7-1BA CL GRADIENT 2N

ELENENT RELATIVE K WT % ELENENT RELATIVE K NT U
NA B. 8457 13.43 NA B.0497 19.34
AL B.0386 5.40 AL 8.8235 4,55
5] 9.8729 11,32 51 8.8578 9,82
5 8. 0435 5.084 g B.0346 4.62
CL 8. 1867 13,93 CL 9.1421 17,88
K 8.8139 .61 K g.0a7@ 8,83
CA 8.3912 44.99 CA 9.3557 41.89
I1 8.8013 8.21 Tl 9.00a@ 2.00
FE 9.8239 3.86 FE 8.8231 2.7

TOTAL 108, 20 TOTAL {08, 8@

21-SEP-87 13:87:51 21-SEP-87 ' 13:12:13

NOSTD: STANDARDLESS ANALYSIS OF BULK SAMPLE

: LK SAMPLE
SPECTRUM: DEGAOE RPPB7-18A CL GRADIENT 2N NOSTD: STANDARDLESS ANALYSI3 OF B3

SPECTRUM: DEGA4E RPPB7-18A CL GRADIENT 2N

ELEMENT RELATIVE K NT 7 ATIVE K WT 1
NA 0. 8342 10,63 ELE:E"T RELg,ébyy 18,67

AL 0.8364 b.68 Al 8.08256 4.89

51 9.8769 12,84 ] 8.8578 8.99

: .8513 b7 : 8.8385 4,85

(L 8.B768 7.87 CL 8. 1456 18.34

K 8.8077 8.8 K 8. 2052 B.61

CA 9.4344 49,13 CA 8. 3563 41,21

1] 2.8019 8. 26 1 8.8080 .0

FE 3.8333 3.94 FE 9.0287 2.43

TOTAL 10@. 00 TOTAL 180, 08
21-SEP-B7 13:08:32 21-SEP-87 13:12:53



NOSTD: STANDARDLESS ANALYSIS OF

ULK SANPLE

SPECTRUM: DEGOSE RPPB7-18A CL GRADIENT 2N

ELEMENT RELATIVE K
NA 8.8668
NG 8.8812
AL 8.8244
sl 8.8574
S 2.8321
CL 8.1195
K 8.00842
CA 8.3798
FE 8.8387

TOTAL

21-SEP-87

LI
19.11
'I 32
4.81
9.25
£.18
15.86
8.49
43.26
3.39
180.00

13:28:54

NOSTD: STANDARDLESS ANALYSIS OF BULK SAMPLE
SPECTRUM: DEGRGE RPPB7-18A CL GRADIENT 2N

ELENENT

NA
NG
AL
SI
S

CL

K
CA
FE

TOTAL

21-SEP-87

RELATIVE K

8.8675
8.0e886
B.8256
8.8494
0.8324
8.1318
0.8851
8.3739
0.82%

N 1
19.27
8.18
3. 04
g.0d
§.09
16.47
8.71
42.77
3. 47
108. 8@

13:21:32

NOSTD: STANDARDLESS ANALYSIS OF BULK SAMPLE
SPECTRUM: DEG@7E RPPB7-1BA CL GRADIENT 2N

ELENENT

NA
N6
AL
sl
S

CL
K

CA
FE

TOTAL

21-5EP-87

RELATIVE K

0.8687
8.8819
0.8288
8.8489
B.8364
8.1235
0.08851
8.3637
8.8311

NT 1
19.45
8.3l
3.93
7.98
4.63
13.835
8.8
41.83
.64
100.89

13:22: 11

NOSTD: STANDARDLESS ANALYSIS OF BULK SAMPLE
SPECTRUM: DEGRBE RPPB7-1BA CL GRADIENT 2N

ELENENT

NA
6
AL
Sl
5

CL
K

CA
FE

TOTAL

21-SEP-87

RELATIVE K

8.849°
8.0826
0.8214
#.8388
8.1292
. 8844
8.3472
8.8316

T 7
19.84
8.72
4.27
8.835
3.92
16.22
8.52
41.97
3.78
188,88

13:22:50

Table Bl (Concluded)

NOSTD: STANDARDLESS ANALYSIS OF BULK SAMPLE
SPECTRUN: DEG@IE RPPB7-18A CL GRADIENT 2N

ELEMENT
NA
NG

21-SEP-87

RELATIVE K

B.8787
8.8237
8.8587
8.08368
8.1284
8.8842
8.3739
8.8348

NT %
20.29
.82
4.72
8,23
4.58
13.12
.49
42.38
3.98
100,08

13:17:26

NOSTD: STANDARDLESS ANALYSIS OF BULK SAMPLE
SPECTRUM: DEG@2E RPPB7-18A CL GRADIENT 2N

ELEMENT

FE
TATAL
21-SEP-87

RELATIVE K

8.0788
8.0814
0.8258
#.08545
8.8344
8.1215
B.0064
B.3663
0.8384

UL
19.75
8.3/
2,108
8.84
.48
15,36
8.74
41.88
3.6
188, 8@

13:18:87

NOSTD: STANDARDLESS ANALYSIS OF BULK SAMPLE
SPECTRUM: DEGB3E RPPE7-1BA CL GRADEIENT 2N

ELENENT
NA
N6
AL
al
5
CL
K
CA
FE

TOTAL

21-5EP-87

RELATIVE K

2.8688
8.08825
B.8247
8.8521
8.8301
8.12@7
8.0863
8.3768
8.8326

L1
19.49
a.71
4.93
8.49
3,84
15. 14
8.75
42.82
3.82
198. 0@

13:18: 46

NOSTD: STANDARDLESS ANALYSIS OF BULK SAMPLE
SPECTRUM: DEGRAE RPPB7-1PA CL GRADIENT 2N

ELERENT
NA
N6
AL
al
S
CL
K
CA
FE

TOTAL

21-5EP-B7

RELATIVE K

B.8693
8.00a!
8.8245
@.8525
8.8362
8.1248
0.8867
8.3678
8.8328

T %
19.81
.82
4.84
8.48
§.60
15. 64
9.80
42.87
3.75
188,80

{3:19:24



NOSTD: STANDARDLESS ANALYSIS OF BULK SAMPLE
oPECTRUM: DEGAYE RPPB7-1BA CL GRADIENT 2F

ELEMENT

NA
AL
Sl
5

CL
K

CA

T1
FE

TOTAL

21-5EP-87

RELATIVE K

8.08644
0.0828@
8.8591
8.8379
8. 1161
a,8a35
8,3887
8.80!1
8.8273

W7 %
18.33
3.40
9.49
§.86
14.74
.41
43.42
8.135
3.20
108. 0@

12:41:88

NOSTD: STANDARDLESS ANALYSIS OF BULK SAMPLE
SPECTRUM: DEGS@E RPPB7-1BA CL GRADIENT 2F

ELEMENT

NA
AL
51
)

CL
K

CA
Tl
FE

TOTAL

21-5EP-87

RELATIVE K

8.0714
8.82358
8.8375
8.0428
8.1395
d.8838
0.3413
0.8011
B.0261

NT 1%
19.62
.99
9.17
3.34
17.76
3145
39.46
8.13

3,05
100. 88

12:43:14

NOSTD: STANDARDLESS ANALYSIS OF BULK SAMPLE
SPECTRUM: DEGSIE RPPB7-1BA CL GRADIENT 2F

ELEMENT

NA
AL
51
S

CL
K

CA
Tl
FE

TOTAL

21-5EP-87

RELATIVE K

8.0741
8.8277
0.8531
8.8453
8.1381
8.0838
8.3431
8.00ee
0.0228

UL
2'!8?
9.33
8.58
J.74
17,61
8.45
39.69
2.0
2.38
188, 8@

12:45:42

NOSTD: STANDARDLESS ANALYSIS OF BULK SAMPLE
oPECTRUM: DEBS2E RPPB7-1BA CL GRADIENT 2F

ELEMENT

NA
AL
SI
S

CL
K

CA
Tl
FE

TOTAL

21-SEP-87

RELATIVE K

8.8785
8.82684
8.86085
8.8340
8.1408
f.8859
8.3258
8.8014
§.82]1

LI
20.91
3,98
9.74
§.62
17.86
8.71
37,17
8.18
2,78
1.0

12:46:23

Table B2

Sample 2N, 4 Weeks, Cut Near Interface

NOSTD: STANDARDLESS ANALYSIS OF BULK SAMPLE
SPECTRUM: DEGS3E RPPB7-18A CL GRADIENT 2F

ELEMENT
NA
AL
51
S
CL
K
CA
Tl
FE

TOTAL

21-SEP-87
NOSTD: STANDARDLESS ANALYSIS OF BULK SAMPLE
SPECTRUM: DEGS4E RPPB7-1BA CL GRADIENT 2F

ELEMENT
NA
AL
Sl

(L

TOTAL

21-SEP-87

RELATIVE K

8.0727
8.8277
8.0612
2.8408
B.1344
8.8053
8.3372
8.8ae8
8.0258

RELATIVE K

8.84658
8. 8285
8.85612
8.84a9
8.12084
8.8836
B. 3657
g.0ell
9.8279

LR
19.76
3.34
9.78
3.23
17.28
8.63
39.01
8.1l
2,93
100,00

[2:47:03

NT %
18.31
2. 49
9.80
.23
19,39
8.42
41,92
.15
Y
100, 8@

12:47: 44

NOSTD: STANDARDLESS ANALYSIS OF BULK SAMPLE
SPECTRUM: DEBSSE RPPB7-1BA CL GRADIENT 2F

ELENENT
NA
AL
Sl
S
CL
K
CA
Tl
FE

TOTAL

21-SEP-87
NOSTD: STANDARDLESS ANALYSIS OF BULK SAMPLE
SPECTRUM: DEG36E RPPB7-1BA CL GRADIENT 2F

ELEMENT
NA
AL
Sl
5
CL
K
CA
Tl
FE

TOTAL

21-SEP-87

B-%

RELATIVE K

0.0845
8.82355
8.8524
8.8363
8. 1434
8.08a27
8.3383
8.a88e
8.08233

RELATIVE K

0. 0868
0.8222
8.8361
8.8371
B.1418
g.8036
8.3278
2.08082
§.8236

WT %
22,43
3,84
8.8
$.62
18. 18
8.32
38.17
9.80
2.72
100, 0@

12:49:22

WT %
22,79
4.39
9.04
4.73
18. 02
.45
37.82
.83
2,73

100.86

12:58: 83



NOSTD: STANDARDLESS ANALYSIS OF BULK SAM
SPECTRUM: DEGBYE RPPB7-18A CL GRADIENT ;}E

ELENENT RELATIVE K
NA 0.8696
N6 f.08a!
AL 8.0288
Sl 8.8558
S 8.83%4
CL 8.1149
K 9.0826
CA 8.3633
FE 8.8338

TOTAL

21-SEP-87

W 1
19.71
al .2
3. b6
7.9
5. b8
14.49
.33
41.47
3. 93
188. M4

12:56:42

NOSTD: STANDARDLESS ANALYSIS OF BULK SAMPLE
SPECTRUM: DEGLBE RPPB7-18A CL GRADIENT 2F

ELEMENT

NA
MG
AL
Sl
)

CL
K

CA
FE

TOTAL

21-5EP-87

RELATIVE K

8.0622
8.0089
#.8282
#.0883
8.08343
#.1086
8.80838
8.3548
8.8286

WT 1
17.25
8.23
.92
13.94
4.5
14.13
8.35
48.87
3,33
108. M4

12:57:21

NOSTD: STANDARDLESS ANALYSIS OF BULK SAMPLE
SPECTRUM: DEGLIE RPPB7-1PA CL GRADIENT 2F

ELEMENT

FE

TOTAL

21-SEP-87

RELATIVE K

8. 8564
g.0@e!1
0.8264
f.1869
8.8342
8.0014
8.3563
0.08267

NT 1
1. 68
8.82
4.84
16.47
4.61
14.86
8.17
41.83
3. 14
108. 4

12:57:5%

NOSTD: STANDARDLESS ANALYSIS OF BULK SAMPLE
SPECTRUM: DEGI12E RPPB7-18A CL GRADIENT 2F

ELEMENT

NA
6
AL
Sl
5

CL
K

CA
FE

TOTAL

21-SEP-87

RELATIVE K

8.8632
8.8816
9.08293
8.8549
8.115@
0.8833
8.3784
8.8331

NT 1
18.61
8.44

Table B2 (Concluded)

NOSTD: STAN
SPECTRUN:

ELENENT
NA
6
AL
Sl
S
CL
K
CA
FE

TOTAL

21-5EP-87

ROLESS ANALYSIS OF BU
613E RPPB7-1BA CL 6RA
RELATIVE K

8.8715
8.8817
8.8264
8.8586
B.8315
8.1227
0.0827
f.3568
0.8322

et ST

S
ENT

5

LN LNk =l -
—d O s 1) = B i

NOSTD: STANDARDLESS ANALYSIS OF BULK SAMPLE
SPECTRUNM: DEG14E RPPB7-1BA CL GRADIENT 2F

ELEMENT

NA
NG
AL
51
S

CL
K

CA
FE
TOTAL
21-5EP-87

RELATIVE K

8.8685
8.80881
8.8229
8.8535
8.8382
B.1284
0.8831
8.3815
8.8380

L
19.63
.82
4.53
8.68
3.82
16.86
8.36
$3.46
3,92
188,080

13:88:53

NOSTD: STANDARDLESS ANALYSIS OF BULK SAMPLE
SPECTRUM: DEG1SE RPPB7-1BA CL GRADIENT 2F

ELEMENT
NA
NG
AL
SI
S
CL
K
CA
FE

TOTAL

21-SEP-87

RELATIVE K

8. 8482
8.8086
B.8248
8.8526
B.08367
8.1328
8.B8838
8. 3636
8.8511

Nl 1
19.37
.16
4.86
8.43
§.635
16.74
8. 44
41.69
3. 64
108,88

13:01:32

NOSTD: STANDARDLESS ANALYSIS OF BULK SAMPLE
SPECTRUM: DEG1SE RPPB7-1BA CL GRADIENT 2F

ELENENT
NA
NG
AL
SI
5
CL
K
CA
FE

TOTAL

21-5EP-87

B-5

RELATIVE K

B.B656
#.88e8
8.8236
8.8639
9.8318
0.08833
B.3658
8.8336

AT 1
18.71
8.2l
4.99
18,26
§.00
13.76
8. 39
41.75
3. %4
162,88

13:02:11



Table B3
Sample 3N, 4 Weeks, Cut Near Interface

NOSTD: STANDARDLESS ANALYSIS OF BULK SAMPLE NOSTD: STANDAROLESS ANALYSIS. OF BULK SAMPLE
SPECTRUM: DEGI7E RPPB7-18A CL GRADIENT 3N 2{55{§$"- DES IEEEE§?$E E CL ﬁIEN?HT \
ELEMENT RELATIVE K NT %

NA 9. 2802 21,50 NA 8.8672 18,74
AL 9.8238 4.bh AL 2.8299 5.75
5] 9. 0486 9,72 51 8. Bbb4 19,72
5 2. 8404 5,21 S 8.8381 4,95
CL 2. 1288 (b.39 oL 8. 1894 14,86
K 8. 8869 .81 3 8.8073 8.83
CA 0.3349 38, 99 CA 8.36335 41,63
I 2. 2889 8 17 TI 9.8812 8. 18
FE 9.8238 2,69 FE B.8268 3. 14
TOTAL 180.80 TOTAL 100.80
21-SEP-B7 13:25:34 21-5EP-B7 13:28:59

NOSTD: STANDARDLESS ANALYS!IS OF BULK SAMPLE
SPECTRUM: DEGIBE RPPB7-1BA CL GRADIENT 3N

NOSTD: STANDARDLESS ANALYSIS OF BULK SAMPLE
SPECTRUM: DEG22E RPPB7-18A CL GRADIENT 3N

ELENENT RELATIVE K Wl 1

Ll i LR LA, NA 8,873 19,99
a Wi & o AL 8.8235 4,54

51 0. 8458 1. 3¢ i Aty i

N . foke % 8E CL 8. 1284 4. 44

: SuRies .5 K 8.0048 8,71

1 8.8014 8.19 Il 8.2a0e 0.80

FE 9. 9249 2.8l FE 3.9216 7 53

TOTAL 108, 38 TOTAL 108, 8@
21-SEP-87 13:26: 14 s 1 3129¢31

NOSTD: STANDARDLESS ANALYSIS OF BULK SAMPLE
SPECTRUM: DEGIE RPPB7-1BA CL GRADIENT 3N

NOSTD: STANDARDLESS ANALYSIS OF BULK SANPLE
SPECTRUM: DEG23E RPPB7-18A CL GRADIENT 3N

ELEMENT RELATIVE K KT %

o B L NA B. B3| 19,4
AL 2.8314 4,89 AL 8.08274 5.26
51 D.0427 10.15 51 9.8637 10,16

S 8.8393 5.18 S g8.8371 4.77
CL 8.1138 14,52 CL 8.1298 16,44

K 2.2880 9.94 K 0. 8846 8.54
CA 9. 3548 40.73 CA 0. 3545 49.82
Tl 8.08825 8.34 Tl g.0808 8.10
FE 8. 0242 2.83 FE B.8245 2.87
TOTAL 108. 80 TOTAL 188, 80
21-SEP-87 13226254 21-SEP-87 13:38:19

NCSTD: STANDARDLESS ANALYSIS OF BULK SAMPLE
SPECTRUN: DEG2BE RPP87-18A CL GRADIENT 3N

NOSTD: STANDARDLESS ANALYSIS OF BULK SAMPLE
SPECTRUM: DEB24E RPPB7-1B8A CL BRADIENT 3N

ELEMENT RELATIVE K NT 1 ELEHENT RELATIVE K WT 1
NA p.8718 19.31 NA B, Ba87 18.74
AL 8.8375 b.23 AL 8.8291 9.94
51 8.8785 {1,408 51 8.84668 18,95
) 2.8423 5.57 S 8.8394 5.18
CL B.1817 13.75 CL B.1244 16,00
K a.8083 .97 K 8.0067 8.79
CA . 3493 40.18 CA 0. 3453 39.99
T 8.08021 8.28 [} g.0018@ 2.14
FE 0.0245 2,88 FE 9.8234 2.74

TOTAL 180.80 TOTAL 198. 80

2{-SEF-R7 {3:27:33 21-SEP-87 13:30:59

R-6



NCSTD: STANDARDLESS ANALYSIS OF BULK
SPECTRUM: DEG37E RPPB7-18A CL ERﬁD!EE?thE

ELEMENT RELATIVE K
NA 8.08713
AL 8.8318
51 8.8738
S 8.8392
CL 8.1857
K a.8865
CA 8.3313
Tl 8.00820
FE 8.8226

TOTAL

21-5EP-87

Wl 2
19.28
5.88
11.76
3.13
13.73
8.76
48.32
8.27
2,63
18@. 8@

13:36:30

NOSTD: STANDARDLESS ANALYSIS OF BULK SAMPLE
SPECTRUM: DEG3BE RPPB7-18A CL GRADIENT 3N

ELEMENT
NA
AL
ol
5
CL
K
CA
Tl
FE

TOTAL

21-5EP-87

RELATIVE K

B.8683
8.0328
8.08749
8.0474
8.1823
f.08892
8.3681
8.0018
8.8254

WT %
16.84
<
11.89
6.1%
13.35
1.088
41.43
.25
2,98
100.00

3:37:18

NOSTD: STANDARDLESS ANALYSIS OF BULK SAMPLE
SPECTRUM: DEG39E RPPE/-1BA CL GRADRIENT 3N

ELEMENT
NA
AL
51
3
CL
K
CA
Tl
FE

TOTAL

21-SEP-87

RELATIVE K

8.8637
8.8292
8.8788
8.8518
0.1188
@. 2889
8.3517
8.00818
B.8235

N7 1
17.359
3.3l
11.18
6.71
14. 54
1.04
48.62
.25
2.76
106, 2@

13:37:358

NOSTD: STANDARDLESS ANALYSIS OF BULK SAMPLE
SPECTRUM: DEG4BE RPP87-18A CL GRADIENT 3N

ELEMENT
NA
AL
51
S
CL
K
CA
Tl
FE

TOTAL

21-5EP-87

RELATIVE K

0. 0683
8.8313
8.08758
8.83a5
8.1249
8.08064
B.3387
8.08013
0.8226

NT 1
18.48
2.78
11.93
4.77
16.12
.78
39.18
g.28
2.64
180, 2@

[3:38:30

Table B3 (Concluded)

NOSTD: STANDARDLESS ANALYSIS OF BULK SAMPLE
SPECTRUM: DEB3SE RPPB7-1BA CL GRADIENT 3N

ELEMENT

NA
AL
Sl
S

CL
K

CA
Tl
FE

TOTAL
21-SEP-87

RELATIVE K

8.8658
8.8288
8.8785
8.8547
8.1813
8.8893
8.3582
8.8824
B.8212

W 1
17.89
2. 43
11.135
7.09
13.26
1.18
41.24
8.33
2.49
100,80

13:33:17

NOSTD: STANDARDLESS ANALYSIS OF BULK SAMPLE
SPECTRUM: DEGI4E RPPB7-1BA CL GRADIENT 3N

ELEMENT
NA
AL
51
S
CL
K
CA
Tl
FE

TOTAL

21-SEP-B7

RELATIVE K

0.8592
8.8311
8.8808
8.8454
8.8883
8.08894
8.2012
8.8257

Wi %
16.66
2,84
IEIBI
6.80
11.57
1,89
42,83
8. 16
3.82
180,80

13:33:57

NOSTD: STANDARDLESS ANALYSIS OF BULK SAMPLE
SPECTRUM: DEB3SE RPPB7-1BA CL GRADIENT 3N

ELENENT
NA
AL
51
5
CL
K
CA
Tl
FE

TOTAL

21-SEP-87

RELATIVE K

B.8438
8.8312
9.18¢67
8.84%¢
B.1141
8.8113
8.2989
g.0al1l
B.08194

NT 1
{7.88
5.64
16,45
b.68
15. 34
.38
39,17
.13
2.27
10@. 08

{3:34:37

NOSTD: STANDARDLESS ANALYSIS OF BULK SAMPLE
SPECTRUM: DEB34E RPPB7-1BA CL GRADIENT 3N

ELEMENT
NA
AL
5l
S
CL
K
CA
Tl
FE

TOTAL

21-SEP-87

RELATIVE K

2.08441
2.8381
8.8839
B.8489
8.8%4%
g.088864
B.3613
g.8818
8.8247

WT X
{7.69
5,67
13,33
5.43
12.43
8.98
41,44
g.14
2.B9
|9@,0a

13:39:17



Table B4
Sample 3F, 4 Weeks, Cut Near End

NOSTD: STANDARDLESS ANALYSIS OF BULE SAMPLE

. SIS OF BULK SANPLE
NOSTD: STANDARDLESS ANALYSIS SPECTRUM: DEBASE RPPB7-10A CL GRADIENT 3F

SPECTRUM: DEB2SE RPPB718A CL GRADIENT 3F

ELEMENT RELATIVE K NT % ELENENT RELATIVE ¥ NT %
NA 9. B748 19,79 NA 2. 8908 23,43
AL 3. 834 5,53 AL 2.8251 §.99
5] B. 0424 10,12 51 9.2534 8,47
5 0. 8443 5.75 S 8. 8487 5. 21
CL B. 1205 {5, 63 CL 9. 1415 18.11
K 8. 8855 8. 45 K 8. 2837 8. 44
CA 8. 3347 38,67 CA B. 314 36. 48
Tl 8. 2089 8,12 i 9. 2aae 8.80
FE 9.8233 2,73 FE 9.8238 2,47

TOTAL 128. 80 TOTAL 10@. 2@

21-SEP-87 12:41:10 21-SEP-87 12:41:36

NOSTD: STANDARDLESS ANALYSIS OF BULK SAMPLE

NOSTD: STANDARDLESS ANALYSIS OF BULK SAMPLE
SPECTRUM: DEGAGE RPPB7=1BA CL GRADIENT 3F

SPECTRUM: DEG26E RPPB7-18A CL GRADIENT 3F

ELEMENT RELATIVE K WT % ELEMENT RELATIVE K Wl 7
NA B.8528 13,29 MA B.8843 22.21
AL 8.@8381 7.18 AL 8.8274 ST
51 0.8723 11.63 Sl 8. 0524 8.49
g 8.08429 9.63 S 8.0418 D
CL B.8922 11.98 CL 8. 1408 17.89
K 2.8874 #.88 K 8.68844 8.53
CA B.3824 43.62 CA #.3238 37.52
TI 8.0827 8.38 TI a,0884 .85
FE 9.8301 3.54 FE 8.8222 2,99

TOTAL 100,00 TOTAL 100,88

Z21-SEP-B7 12:4]:16 21-SEP-87 12:42:17

NOSTD: STANDARDLESS ANALYSIS OF BULK SAMPLE
SPECTRUM: DEG27E RPPB7-10A CL GRADIENT 3F

NOSTD: STANDARDLESS ANALYSIS OF BULK SAMPLE
SPECTRUM: DEG47E RPPB7-1BA CL BRADIENT 3F

ELEMENT RELATIVE K W X ELENENT RELATIVE K NT %
NA 8.8832 21.6% NA 0.08989 23,69
AL 8.8317 6.13 AL 8.8224 4,31
51 8. 8360 9.24 51 8.8367 9.17
- a.8415 3. 34 S 8.8362 §.64
CL . 1366 17.38 CL 8.1454 18.534
K @.8853 B.483 K 8.08837 B.44
CA 8.3174 36.85 CA 8.3121 36.28
T d.808a7 8.89 B! @8.0008 .00
FE B.8288 2. 43 FE 0.0241 2,80

TOTAL 188,00 TOTAL 188, 8@

21-SEP-87 12:42:21 21-SEP-87 12:43:42

NOSTD: STANDARDLESS ANALYSIS OF BULK SAMPLE

NOSTD: STANDARDLESS ANALYSIS OF BULK SAMPLE
SPECTRUM: DEG2BE RPP87-1BA CL GRADIENT 3F

SPECTRUM: DEG4BE RPPB7-1@A CL GRADIENT 3F

ELENENT RELATIVE K NT 1 ELENENT RELATIVE K NT 7
NA B.8759 28.39 NA 8.0718 19,47
AL 8.8292 5,45 AL 8,030 5,75
5] B.B574 9,28 1 8. B447 19,38
5 8. 8475 6,18 : 8.8411 5,31
CL 8. 1228 15.85 CL B. 1224 15.78
K 8. 8047 8.5 K 8. 8852 8.4l
CA 8. 3417 39.42 CA . 3459 39.87
Tl 8.0014 819 Tl 8. 8688 9.18
FE 8. 8218 2.55 FE 9. 8232 2,71

TOTAL 129, B TOTAL 160, 80

21-5EP-87 12:43:17 21-5EP-87 12: 44121

B-8



ANALYSIS OF BULK SAMPLE

NT 1
23,69
a.7@
9.51
J. 18
18.87
8.35
34.46
.85
2.28

NOSTD: STANDARDLESS
SPECTRUN: DEG29E RPPB7-1BA CL GRADIENT 3F
ELEMENT LATIVE K

NA 0.08942
AL 8.829@
Sl 8.8584
5 8.84a1
CL 8.1463
K 8.00829
CA 8.2954
Il . 0084
FE .8189
TOTAL
21-SEP-87

108.80

12:44:36

NOSTD: STANDARDLESS ANALYSIS OF BULK SAMPLE
SPECTRUN: DEG3BE RPPB7-1BA CL GRADIENT 3F

ELEMENT

NA
AL
Sl
g

CL
K

CA
Tl
FE

TOTAL

21-5EP-87

RELATIVE K

9.8980@
8.8282
0.8516
#8.8356
8.1482
8.0840
9.2978
f.8000
9.08211

NT 1
24,78
9. 63
8.58
4.57
18.94
8.49
34. 64
.00
2.45
180.88

12:45:16

NOSTD: STANDARDLESS ANALYSIS OF BULK SAMPLE
SPECTRUM: DEG3I1E RPPB7-18A CL GRADIENT 3F

ELEMENT

NA
AL
51
S

CL
K

CA
Tl
FE

TOTAL

21-5EP-87

RELATIVE K

8.8385
8.8678
8.1128
8.8875
B.3621
8.0818
8.8252

N7 1
18.435
2.84
10.76
4.87
14.48
8.87
41.52
8.25
2,96
188. 00

12:45:55

NOSTD: STANDARDLESS ANALYSIS OF BULK SAMPLE
SPECTRUM: DEG32E RPPB7-18A CL GRADIENT 3F

ELEMENT

NA
AL
Sl
5

CL
K

CA
Tl
FE

TOTAL

21-SEP-87

RELATIVE K

.8787
8.08313
8.8622
8.8518
B.1143
8.8e829
8.3483
a.eae8
8.8229

WT 2
19.18
3.99
9.98
b.69
14.88
8.34
40.14
8.1l
2.68
180, 88

12:46:35

Table B4 (Concluded)

NOSTD: STANDARDLESS ANALYSIS OF BULK SAMPLE
SPECTRUM: DEG41E RPPB7-18A CL GRADIENT 3F

ELEMENT
NA
AL
Sl

21-SEP-87

RELATIVE K

8.0798
8.8284
8.8537
8.8403
0.1273
8.0832
8.3408
g.0d18
8.8259

NT 1
21.56
.39
B8.75
3. 17
16.28
8.37
39.18
.14
3.82
180,88
12:47:48

NOSTD: STANDARDLESS ANALYSIS OF BULK SAMPLE
SPECTRUM: DEG42E RPPB7-18A CL GRADIENT 3F

ELEMENT
NA
AL
Sl

CL

TOTAL
21-SEP-87

RELATIVE K

8.8865
8.08264
8.8358
8.8373
8. 1352
8.8831
B.3249
8.0814
8.08221

NT 1
22,68
2.6l
8.98
{.80
17.29
8.37
37.52
8.19
2,37
188, 0@
12:48:28

NOSTD: STANDARDLESS ANALYSIS OF BULK SAMPLE
SPECTRUN: DEG43E RPPB7-18A CL GRADIENT J3F

ELEMENT

NA
AL
51
5

CL
K

CA
Tl
FE

TOTAL
21-SEP-B7

RELATIVE K

9.8828
8.8283
8.8487
B.1316
8.8837
8.3285
8. 8885
8.0259

I
22.18
WLV
8.88
.22
16.B6
8.44
37.91
0.08
.02
100,08
12:49:08

NOSTD: STANDARDLESS ANALYSIS OF BULK SAMPLE
SPECTRUM: DEG44E RPPB7-1BA CL GRADIENT 3F

ELENENT
NA
AL
51
5
CL
K
CA
Tl
FE

TOTAL

21-SEP-87

RELATIVE K

B.0666
8.83085
0.8609
8.1894
8.804!
B.3691
#.8ea5
8.08248

WT 2%
1B.53
5.84
9.79
6,82
14,11
.48
42.25
8.87
2.91
1808.80
12:49:48



NOSTD: STANDARDLESS
SFECTRUM:
ELEMERT

44
Mo
-l

i

Tl oo Ao

—id TV i TES UG RN

Table B5

Sample IN, 11 Weeks, Cut Near Interface

H#ﬁL':I: 3F BulL¥ SeNPLE

-c5ElE HPPE7-134 L. GRELIZM l“

NELETIVE K

3,242
3,4e.5
d. 4548
8.47%9
3. 28dd
§.2423

MRS avre v ‘l

-
- Ol s X s 1
d)e== LM LV LYE B = l-—-;-l

- "
tm
i
g bl

5.
th" Il ..lIi-

t.".-'ul" 'ﬁ
~

I'Eill

cl=8FR-37 13.1&:41
NDETD: STENDARDLESS ANALYSIS OF BULE SAMPLE
CRECTRUM: DEGFIE AFFPE7-198 CL GRSDIENT !N
ELEMENT RELATIVE K UL

N3 g, 8:a4 4,38

M5 g, 5825 2.7d

L 8.8383 5,92

31 RS 1311

P g, e0e9 2. 15

3 2.8513 5,75

oL g, 2612 - .

K g,088; @,62

CA 3. 44457 59,04

I @, 949 R.37

FE B, 08247 516

TOTAL 1@ﬂ aa
~qrh=37 13012833

NOSTD: STANDARDLESS SNALYSIS OF BULK SOAMPLE
SFECTRUM: DEGF2E RPFET7-184 CL GRADIENT 1N
E_cMENT SELATIVE ¥ 47 Y

NG B,2:25 ﬁ.*i

M3 2. 2833 2,81

al 3.2371 8,52

51 g.8247 (3. 15

- 8, 2984 2,87

Tos e 1o A
QL " ‘br £ 5 [y

k. g.387¢ 4.8

Ch @, 4484 49,79

1 d, 4825 8,37

FE a,0232 Se o8

TJTAL aa a8
a=RFR-37 15313128

~R
NOSTD: STANDARDLESS
SPECTRUM:
ELENENT

qqqqqq

NG
l"!n

-~
« D> rr r-l"'

T ITh e

dod M TIFTN0 VLN WIS X

GNALYSIS OF BUlk ~thL~

DEGF3E APPE7-18A CL GRADIZNT in

RELATIVE K
2, 2282
2. 2008
2, 08375
2.28524
R
2, 3481
a.8732
2,8872
A,4517
2.8814
A, 8252

- -

ﬁUJ-*I

th !H Tul EE-#qf :QF
< EMENT

NE
M3
4L

. -i.

e KT 0T AT AT
= JL> ™

-
m

TaTal
23-APR-37
NOSTL:

QFETTRUM: CEG=SE REPS7-184 TL GRADIENT N
ELEMENT RELHTIVE ¥ K 5
M= 2, 8259 T
MG Z, 8889 8. 1
AL 3,8358 &.58
81 @, 0831 12,52
- 2,8008 2, ﬂﬁ
3 g, 2564 8.3
CL 2, 8759 .&aﬂl
£ 4, 8852 8,93
L& 8, 4388 49,78
Tl 2,8835 g.5i
FE 3,873 Yol
TOTAL (38,89
c3-AFR-87 IR
NOSTD: STSRUSNOLESS SNALYSIS 0OF Bulk SAMPLE
SFECTRuUM: DESFAE RPFET-1DA CL GHADIENT 1N
ELEMENT AELaTIVE K ar i
NE 8.3.5; °.8:
NG a.8315 g. 33
-l g, 048! 714
=1 2,283 12.78
F d,a8a’ A, il
3 g,8437 5,46
oL 2,.0748 i B
3 3, 80887 2,92
LA a,4369 49,33
Tl a.8025 3,14
FE q,8293 3,0
TOTAL 123, 24
Li-RPR-37 158181587
NOSTD: STANDARDILESS ANELYSIS ir ULk SAMFLE
ﬁrFF*HUH‘ UcoFiE RRFST7-10A CL CRPE;E%T [N
ELEMENT AELATIVE 1 Wr i
NA A, 82%3 §.19
M5 8.26.! ’,
sl 2,824 b B
51 g, 8524 12,48
P a.8018 8 &
5 g,8552 l.28
i:l__ B ahqb ":.?.'r:f
K 2,385’ L.d3
LA d,444] .27
1§ 3.282% .48
FE B, .k BT
ecaa AL 20, 30

STARROAROLE

STANCART ESC 1ﬁﬁL':

=18k Tu GRADIENT

RELATIVE K
AN

B.2802%

q,4219
L RES
g,25¢3
2. 2318
2.8438
glaﬁ34
2,387,
3, 4305
&, 8850
2,844

JF ByLx UﬂHPLt
HT 4
19,22
2,47

13151

S5 ANALYEIS OF BULE SaMRLE



NOSTR:

Table B5 (Concluded)

STANDARDLESS ANALYSIS OF BiLk SAMPLE

SFECTRUM: DEGSFBE RFFB7-18A L. GRADIENT IN

cLEMENT

NA
6
AL

L &

e B A R VR e o
o ] "

FE
TOTAL
23-AFR-87

ELENENT

NA
31
AL
sl
F

YR

I
r-

ad wurf "W weeg 3 OEC
Tl o= T
r‘*

ra
L
i
e
.

4

| g 4 I WS R e |
T == q
=

VIS 1| -3

A

s

'

U B B Sy = g
i

.
T
Tl
FE
TOTAL
13-4ra-37

I T e
t'l- hH‘l‘h;

- =

NG
56

L

Ly L] (¥
[ -

e TN e 870 ST L0
FTY oa Lav i

x-
-

. o - ~
I-:—H.-Qﬂj .

cMERT

RELATIVE K

2.8258
g.8823
#.8378
a,a7a@7
2.3384
8.85:5
3.83%
g, 288}
8.4381
8, 2824
3.2294

RELATIVE K

8.8255
d.8822
3.8378
2.8877
a,2385
g.8332
3.4377
g.28%4
2,449
g.8d3s
a. 8328

9. 8294
2,%304
3. 2387
8.8873

£S5
s
=]

=L b3 P 1 B )
5D £~ P P 0 EN

mm:ﬁt‘.&ﬁﬁﬂ
- " ™ - - -
0 -F s

| = ol |

RELATIVE K

a.8448
2.dda9
a,8315
9.8771

l

Wl %
8,34
2.34
EI?E
14,35
d, 89
6.l
L. B8
4,98
38.74
#.45
3. 45
aa. 22

13:28:20
NOSTD: STANDARDLESS ANALYSIS OF BULKE SAMRLE
srECTnid: Dchrz APFRE7-10A CL GRADIENT !N

"R
ids &

70: STANDAROLESS ANALYSIS OF BULK SANFLE
ZCTRUM: DEGFRE RPPE7-19A CL BRADIZNT [N
RELATIVE ¥

¢

]

M &
8,08
8,53
5,73
13,61
2,88
7.28
7.7
[, 83
a3, 53
Ets
3.6%
24,84
f213

- - - - |
r

e
el =¥ IR e = e S . SRR -

Ln

2.
2@, 20

1312285
NI37D: STANDARDLESS ANALYSIS OF BULK SAMPLE
SPECTRUM: DEGGIE RPPB7-1BA CL GRADIENT IN

ET

Wl %
12,798
g.21
s 00
.78
Al
44

L

Lr- 059 —

:3_;q
g. ¥4
47,35
a8, %7
2.8
188, ¢

7
e B

B-11

NISTD: STRNDAFDLESS ANALYSIS OF BULk S&MPLE

-

‘AuM: DEGSIE RUPE7-1RR L GRALIENT IN

-

ELENENT

A
#3
&L
51
3

v
CA
T!
FE

TATAL

LI-hPR-E

7

RELATIVE &

8.3252
4.88:3
d4.0403
8.8833
0.2811
2.3497
3.8752
3.20¢4
8.4:78
8,283
0.8257

13

C TS

926
- e

NOSTD: STANDARDLESS ANALYSIS OF BUik SAMPLE
SPECTRUM: DESBIE RPPB7-18A CL GRADIENT IN

ELEMENT

N4
MG
AL

Sl
%]

Ra e Do el SR R V) B
>

ITYs=w o

RELRTIVE K

9.2287
Z.dde3
8.3757
g.88%2
d.8212
2.3587
2. 8551
3.0873
2,435
2.0417
J, 0228

ZT=87+-H
NZ2TD: STLRUARTLESS SNELYSIS OF
SFECTRUM: [ZRGdE FrRFET-IBA TL B
o CcHENT RELATIVE &
V& D, 8750
M3 2. 2835
AL g.3347
5! a,.887%45
F 3, 828!
3 2. 8455
i &, 8385
¥ g.2283
L- A, 4245
11 g.8¢._z
FE d.a9l18
TOTEL
ca=aFR-37
U3 D STRNDERILEST ANALYSIS oF
PELTRUM: DoonSE arFE -108 Lo o
ELEMENT RErST1/c k
NH .03
i 3,224
S 3.d:58
S1 a,8324
- A, 0dd9
S 2.83.4
L 2. 8:53
K ¢, 2a7
CA 3.4474
Ti a.8d27
re A 2:z7
oA

-

- LE
H r
L] i 1

G
-
.15
8, o2

13.75
d, le
.52
8

o Cilg

i

- I r
e - - - - - - - - -
P 252 00 E 0 G Gl O e v R e )
i L " Lo v 8 =4 W=
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LN LN e -2

LY Faaboa

e 1oy M g &

- i —
« M F -

- e
L=

o4 - VEES]
L o Sl oA ELD

s Flyi i
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Ha =2

N =™ 3
| o=

C B PE) el
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LI5S0 i Vg

1 == | iy gLy 1
L
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Ln
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Table B6
Sample 1F, 11 Weeks, Cut Near End

LIAPR=HS 12184110
MT2TN. 2 oo vE18 B SaGMEL N35TD: ZTANDARILESS ANALY 5 or Buux SQHPLE
SFELIRUR DESDE RFPBI-i8 2i SRALLENT 1F- SPET7in: DESLAE RPEAT-1BA CL BRACIENT If
ELEMENT RELATIVE K NT ¥ ELEMENT RELRI IVE K Wi oL
Na 2,244 17 51 NG 3,25:8 22.99
e 2 2223 2.2 Ha 3.30e3 g. 14
aL 23,2734 = 57 L d.0242 4.9:
51 3.8745 1172 3 d.2277
; 3. 9805 3, 28 E 3.8232 B.Eﬁ
: 2,847 8,32 E 82362 -
K

L 2, 0822 1!.&: L 8:1313
, . 80853 .58

3.2043

8 2,281 2,248 Tl .88
£ g, 8273 . ¢d FE 8.8217
T6TEL 192, 38 L
3. apa_97 [7ed)s30 23-AFR=3] 121 45: ¢
NCSTE: :1n4JHﬁ[Lt 3 ﬁﬂﬁL?Eii F LF SHHE'E NOSTD: STANDARDLESS ANALYSIS OF BULK 34MPLE

L l::l::l

BI!‘H Il' UFE;?PU% HEL’”‘;*‘ ""F’P”?"'.cﬂ uL bfﬁ:ll{?‘ti .LF

E_:F_HT REL ﬂ?;:i " "L ELEMENT RELETIVE K AT
N& 3,878 21,45 HA 8.23972 24,21
HE 2, 28¢d .81 "3 3,028 a.21
A 3. a215 .73 o1 .819! v, B4
3! 3 3573 3.8 Sl a.48337 8. 95
3 3 3332 2,22 F 2, 888 4. ¢
8 8. 8753 4,24 3 8. 0257 1,78
% 3.4317 3,8 CL 2,168 Ap.ds
£ ¢, 985, 8oL £ a,8a4] 8.8
oA & 34 39,96 LA B, 323¢ 31445
= 2,887 ..5 Tl ¢, 2280 g.ea
FE a.B24! 2,92 FE g.319% Lait

"
== ]
ﬂ'i'l
("JJ
rsa

~TThE 122,38 TOTAL !

Za=pR=p] 12343131 -AFR-37 124 2
(3108 378Gh-CLESS ANALYSIS OF Bulk SENPLE NOSTD: STANDARDLESS aNOLVEIS OF BULK Z:MPLE
2" eafs UEBOSZ FPPET-10A CL GRACIENT IF SPECTRUN: DEGIBE APEE7-18A L. SRALIENT if
ELESEN RELATIVE ¥ LI ELERENT RELATIVE K NT Y
i B, 9853 22.58 N3 8.2997 25,8
G 8.0020 2.8 1 2.2082 0.6i
i 9,3283 6,00 AL 3. 0289 W
- 8.857; 9,36 5 2. 2445 1.23
P 3,2a20 2.98 3 2,2208 2,28
: B.2370 4,79 A1 8,22

ks 1

r—
tJ =

g.8235
8. 2574 34
a.e8e8 ¢.3
o - 2.8195 Z,24
TaTaL 1@@ 3 . TOTAL 182, ee
< LOn-87 12043124 2i-APKR=E7 12145134

s . 1331 17,18
¥ g.80849 .55

-|.
- L]

ira
=~
<.
=

] affee &

e S B e B o R

-

“ed P LS

=

r=

[ ]
— .
2 - L
r.ll!'*:l:’.l“
) ~Lie—= LN

L

Y0870+ STANDARDLESS anL,nnj LF BuLk SAMELF NOSTD: STAN EﬁPJLEES SNALYSIS OF BULk SAMPLE
ZBECTRUM: DERDTE 2PEg7- 1E r BRADIENT {F SPECTRUM: DESEIE RFP27-!84 (L GRADIENT IF
£ E¥ENT RELATIVE ¥ WT ¥ ELEMENT REiHT;JE K W7 Y
& E.BESE ekl NA 3.8951 24,78
M3 g, aeaa g, 81 ”b 4, 3382 g.al
ik 2, 021& 4, .8 &L 2. 8193 b T
2l 2.054% R, §5 SI A, 2481 3}
- 2, 2308 ¢, 23 F 4, 82382 2, 2
3 8.3323 4,24 ) £. 877 s, 9
3 2.1375 17,35 -L £. 1474 §- e
“ 2.08847 3,353 " a,88=, g, us
oA ¢, 2414 3%, 32 Lo 3,221 37 23
I 7.2811 d. 1S ) g.2828 a,4c
‘z 3.8:32 2,8 A,8.:4 ik
FRhi 2 29,2 28 1 .

R-]2



L

NOSTD: STANDARDLESS aNAL /SIS OF mi
SPECTRUM: DEBE2E FPPE7-184 L. SR
RELATIVE &

ELEAENT
NA
e
)
51
:

e

-
|
L

-----

NG3TO: SOANJLRDLESS AN4LYIIZ

T cAE.] I B

-

SFECTRUME [£BE3E AFPET-i4 [ 22i10

ELEMENT
54

&

<L
-
-

-

4.8557
¢, d0aé
2. 8343
2.3823
8, 3558
d, 1543
3.8873
9. 2129
&, 948¢
d.8iz8

RS IvE ¢

= [ Mar

g XY g v )

-
) Y r=4 P D ag T 055 0=
 fd EED B e PRy e
{ ]

Table B6

Ti92:58

HLp z-me. ©
ADIENT iF

LR o TR
T o L P LY D

[ -
AT e
) g - .
PRl LIS LN E e i PR e BD p== ma g

»
ik,
s,
.2
Flli -
- &
(22,8
A o
;J:EE::E
LE 33WEC£
BN fr
st
"
-y
= 1
- L]

== 05 O Led P52
- -
=t TE e ot . 8

- -

hal
K e BS o) - P ]
Ln e

ol
3 ) B P
AT
€53 ol e

180,32
13:82:42

No3TDs STANCARDLESS ANk YSIS OF ELLE SRWPLE

SPECTRUM: Debede R=Fu7-18R CL oRQDIENT IF

FipMENT
NA
iz
“L
31

- |‘_ LS s |

LA
Ti
FE
ToTAL
2i-0Fr-37

NO3TO: STANDARDLESS AwALYSIS OF Biiis

RELATIVE K

[T

y7 %
vy
g.14
243
7,45
a, 28
§,21

9 52

-
= s

L= L T
[ 478 ]

[ |
15 04 s

r
I
cr

v
&
[ ]

(22,28

(1:83:73

SAMPLE

CPECTAUM: DEBESE AFFE7-138 (i aRDIZnT IF

ELEMENT
NA
13

o

r==

e i I B S O o T B B

e I o= L

¢
r"

RELATIVE K
81129
a.20ad
2,813
8.3414
3, ddad
8.8363
0.173
a.882:
3, 2351
g. 0328
d.81E3

uT X
28,07
2.8
2,81
5,47
2. 42

22,86

0. .5
.83
g.d82
1z

188,42

(Concluded)

NISTD: ZTONDARDLESS ANALYSIS OF BULK SANPLE

- -——

SFILTRUM: Distoc RFPET-184 CL GRADIENT IF

eLchedT

NH
Mo
3l
F
S
CL
¥
C

g
FE

RELATIVE &
8.1178
2. 2020
3.8153
8.8433
g, 2482
8.8283
2. 1718
8.8825
8.2771%
2. %408
8. 8184

TATAL

SI=ArR-37

eLEMENT

e
HG
L
51
:

CL
K
A
g
FE

RELATIVE K
3.0275
8. 9a8a8
8,8322
g.275@8
g, 68a7
2,645
8.85%9
#.8857
3, 4583
@,0044
3.834;

TCTAL

NI
<8.75
8.d!
4,83
7.17
.82
3,39
21.98
T
.43
é.8¢
L

189,00

{2:05: 18
NOSTD: STANDARILESS ANALYSIS OF BULx SANFLE
SPETRUM: DESETE SPrE7-1PA CL GRADIENT IF

(1

—

Lol v=s 06D U0 £52 -00
m'\-: -al-.-“l"" i::'-‘ .“"

-

—
Oo-SerJainmion

(L) |
s A rar-d
L= LN o=
r-a i =

=
=i
or

198, 0@

27-aFR-87 13:06:89
NOSTDs STENDSRDLESS Ansov3IS OF Billk SENPLE

SPEC RuM: Ehrst AFRc7- 85 Co GRADIENT iF
ELEMENT “ELETIvE & Nl
N4 3,877z 2.87
0 2. B2ae ;
IrLi. a-a.ﬁl E

>PEL
ELEN
N
My

G
R ™

i

LY

P i

o “T| meed €70 2T 70 LY
W 1T

-
=

I

L]

=

Ti
X

' -
L L)
e I

L |

R-13

8.358.4

Lol B
-1 LI Caa
A

M t5) tED 05 Me Ca O C50
- - - - - - -~

v i {'..'!"':"-.' = koA
§ B ANUREDLESD HNAL
5 ] ol i
THL;F' L T e L
L] [ 'R — 245 [ S |
=i P — T -

- i ol I
citl iSRG
2 i

aae

R oa e

- - -
M5l L4 Pl
.." 41-

L gy ) En

O 7 o

LN orse «

L 1
F "
- - &
= I~ k
™ et g |
b GRS

P Ol =0 LN
=0 P = 5 IR0

e e
iy S yn.
= - - - - -
|
= LD s s - o LN 250 B

-} P50
=- g
b P L) =l W

e = .i‘“J‘ -

ol o Wl - B
Im

M

e =
1

mr

=
- ——q
-

Pl
=
[ |

£5% L) = ) -
Sty

Fae Bhd =

Al TSa LYy ==

Ml =

L
.- ...
O Af-4

Ll o TN rLn
R LAY eSO

I s e
L+ ~ LA =R Tl
- - -

= Pl

Loy =

i = =
L]



=
=2

- -

IVl =g YN " Mg Is 21

—T Xz

.rl-

Table B7

Sample 6N, 11 Weeks, Cut Near Interface

M: DESAIE RPPET-184 (L

ELaTlYz &
d, 84649
3.8813
8,029z
g, 8659
3, 08¢
@,2485
2, 1848
8. 8648

-ll::'..' u.l

== -

.'"!"‘ e

A 8.3745
{ g, 88:5
* TR 8.8245
10 HL
di=aPR-3;
Hﬂ: : gE E ALYSIS

F"-'

_I-E'H -1

NA
NG
Al

I"'"l.-l

AL

r
r-

o -

1k

Ligas Vi

"« &

"“J

F*iT' F

S rm
Y g <P e e P PR e Y gy D)

=

mmu:mmmmuummm— -:.uz
o PSR e BN FEL e 50 O o0 SR D e s

o] b= LY AT = P e 05

- wm

b ﬂEt ﬁ?’ﬁ -
ENT 4*‘HT.fE K

3.@895
2,206
d.0418
J.8892
.8865

a,3877
g, 2032
9, 0828%
L
: :TQHBQFQLES
TRiM: DCSQ4E #PFET-104 CL
=T RELATIVE E

9. 8527
g.2824
3. 8532

81
J,c204
a,.8437
o, 88585
3035
¢, 8825
§

TNDARDLESy =hAL7al2 o7 Bulf 5

ERsDIEN

OF 2Lk
37108 CL SRACIENT o

a

m

E

—

Cr- v LN - e i) 30

& N Bh €53 N o O 4R

:

B e Bl = 4 0 e 4=

L]
r"

=
rrmra s
> L]
(S S -

.86. 80
8713949
sAMFLE

.

-_'_‘ :r

-

-
g Puos l't_ §

— ey S CX)
CO QYR ] ~~d eud v gar

==

AN S ey
-

T L
j
o

£S5 o0 1) LAl
ot - E

-4 Lr
-

1-@!5‘
se= RS Pl a— F Y
[+ = WD N R o)

:_I --
m

[

L B O Ei-lhz'

e ==L ¥

52 re G - 05 - -

=

cad L) b=

—

et @138

d--r

aRADIE!

iy

Ein

iq

s -

SNALIELS OF Bud SUpLe

g |

0
14 4G
g.55
Aol

1= % e

YT e .
M 5 o

L _—"

o
- -

L}

-

bty e "
g
ST ="

o o TF Ly

t il

-
-, v
[== I

“ gy

B-14

I
e

P R - -

NESTha SToaddRosEy ShSLasgh OC Sk saeRls
SFIoTRLT: WF?L'E 3PE37- 104 © - SRADIENT 2N
R EdbN ELaTivE * TR

N3 d,818¢ &l -
"8 2.3023 a8, 8.
AL 3. 8.2 3.5
al 2. 2787 i1, 9%
. 3, 2082 2. 48
5 ?.HEJ-I{ T;E?
L 2,951 18,78
K g, 84> 2.7
A B,4772 ér, 3@
i 3, 2822 .21
rFE d,e6.24 27
T % 148,
23=ark-37 gl c

KOSTDe STENTSRTLESS Qkb $§IC °F Bulk 38NFLC
SPEOTR:M: DioSaD RFTG/-iPm Lo ormbiZhT 6N
e_cRENT =5i 2TivE B ik

N A Lo, 69

45 i, 2924 d. !

31 3, 2385 5,06

51 g, a454 2,58

- a, 084 a.97

3 %, 8553 Jo8e
oL D 1dps.

£ d, 4847 Gvli

LH ¢, 4813 g5, 7%

i 3,453 @,45

FE 3, 4:72 Yk

IR ALl B

73-F7-27 3adarl.

NCSTTY STEANGRAGLESS pufpysia - Budun SRMRLE
SPELTRo#s DEEATE pReIT=lR T SREUIEAT #°
=i -HEX ~ciaiivE & "

\H g, 0453 14,41
M& a,.7202 2.2l
b , 8328 ell
Si g.2725 11,35
- 3, 2323 g, pd
3 2.2537 5, od
L g, 8929 2,29
. 8,883 g, 78
LA Heo ol a3, 17
Tl @.82:8 2.1
Fr 3,8251 1,98
TaT4L 104, 2a
2I-APR-27 33;25:84

NOSTD: STONDASDLESS ahgS v81S JF Btk -4MPLE
SEECTRUM: Drpade RPFST-188 CL ohADLIzNT ah
ELEMERT ~ELETIVE K al ¥

g g.8.32 18,23
Mia 8.28.3 G..-
S 8.47-7 Bl
3l 8.3’% 12,51
r 3,844 d. 0o
3 d,8:5% &4
oL 9.0 32 12,15
K 3.227! NN
Lo 2,42759 45, 8
i1 ¢ g2 b=
o d.e.b7 i1
» TR ¢, a4
S B2 g




Table B7 (Concluded)

MEETD: TONDRDLESS RMGL(SI3 OF ULk ane.
D349 AFPET-10A T GRADIENT 2

“r:L:ﬂd#
ELERENT AELATIve & w5

NUSTE: STANDARDLESS ana: *-'“ OF BULK 3ANPLE

EFE::*&H' DEGBIE APPB7-1d¢ LU 5SADIENT N

N
Y

2.8345

13.45

RELATIVE ¥
3.8724

il 2
19,75

g ) E . EB:J v o 13 .

i 3. 240 138 AL R 4
31 2.2821 12,97 51 2.3529 3. 18
: 2. 838 3.1 P 2. 3308 8.2
: 1,847 b %4 - 4.8358 S, 83
ok 2,374 13,23 oL 2.1225 15

; 3.6071 81 : 3884 “3.54
Ca 3.4183 47.45 Cé 3,132 4. 54
Tl 3, 30825 €. 25 i1 8. 887! 3.2°
i 2.8317 7 FE

3.8224

Lv 33

27,28
da9:13:27

TGTAL

J3-APR-27

TOTAL

i2g, 8¢
_i-4-R-B7

#8: 16257

NOSTZ: STANDARILESS ANG.YSIS IF BULK SANPLE NOSTD: STANDARDLESS ZLALYSIS OF BULE SAMPLE
SEECTRUM: DECABE APFa7-133 0. SRADIZNG &N CP:E RUH DESPAE RFPE7-134 CL BRADIENT AN
:hiﬂ ehT RzLATIZ & Wi L E_EMENT REBTIVE & &7 1

4,849 14,9 A 8,87Ed 20,94
EG d.3848 2.8l K5 a.32¢: 8.25
3L 3,801 5. 87 L &,3250 3,44
5! 2.837¢ 13,71 S1 a.8:02 2.78
- 3. 32¢2 2,08 3 3.0388 2.2
g %.gﬁﬁ& 5.0 S g.@éé? 5.39
38 3.8932 (2. 14 C 1297 16,68
. ¢. 8802 2.54 K #.2845 8.54
e 3, 3513 44,57 Cd 3,1316 8. 3%
i g,8824 8,23 Ti £.3319 a2t
FE J.8235 Firey FE A,.822% 2otk

JTHL E@E:ﬂﬁ

P14 R-aT 22:14:7 3-AFR- &7 = AB: 1750
037 7: STAMCARDLESS sMALy3IS OF BULe S8MPLE HCEIQ:_?TR&Q@figiig AhALYS:S OF guLt*:Eh“LE
SPEZTAuM: DECEic RFFo7-188 Co ONADIENT & CPECTAUM: DeSESE PPEET-104 Co GRADIENT &M
E_CH=RT RELATIVE & Bi E_EMENT deiaTivE € T

fa 2, 0014 8,24 N5 3,89:2 2. 24

si A.8829 B gt 3.,2°54 1239

- 3,8397 ¥ F @, 8328 d.M

3 g,ad4!8 ST R 5 §.2477 sil

20 G.85¢6d ii, 248 Ll ﬁ.@:?; L%L;L____

; 3,38z7 a7, K 3. 2228 a.9%

LH 3.3874 44, 1 £a a,3l88 £l

T g.3328 3,23 Ti A, 3878 8.32

s 7 a 3777 T 7
FE . 04248 $.73 FE 8,855 Fue

aTAL idi. 2@ P 1 _ 12a.2e
SRS ana] BB: 13112 x:-QrH-”? SRy inedg
== T CTON o Ai YRIE OF Bk SOMPLE AG TN CTARCARTI £52 ZNAL VSI] o5 Giv ¥ CLNE

yu=Th: STANDARDLESS ANALYSIS -F‘guth fgﬂPt: NOSTD: §7 ?4;3;:_:-55F;:Li;5- - Bu.k 36 MH:E
SE:IEETRUH: DEEE?E RPPBT 13"1 € !;'H IEIEﬁt el ‘r"E..- L -PHI ut:JEE_F‘ﬂ'_!.‘:il. i B T S R :-" .

ZLZHENT RELATIVE & T & ELEMENT ZELATINE » AT 1

NA g.87:3 15,63 NS %.ﬁsiﬁ :.2@

3 2,ca82 3.3t M3 a.3328 3,71

i = = N 33 - :

A 0. 3253 <3¢ kL ﬂ.tf% gt%@

:? a E ?-a :i g-a}:“’g -.rl.'.;'

& 2, @ga? 2.12 s 3, 3289 3, 14

= 2,852 6,57 S 2, 8455 ]

| 3 144 16,85 4 &, 4% -, 82

o e '1 D — 3 3%;1 3 Tk

i". i E J,_. ialﬂ:' ':' ;t:d: :f:..:a

£ 235 12,72 C4 g,347¢ 52,39

L :vdl = -1 e -al* E "'F

Ti ng@!! Eln]...E ;'L ]"._:' _':_'

FE 2.0208 2,44 E 3.8, i e

=mva 1ga, A Fial . €L
Eath Sy T Ve SR 13y, =0 07
S Ve Iy Borieegt LT R 2

B-15



Table B8
Sample 6F, 11 Weeks, Cut Near End

NGATh+ STANDAADLESS i86i9315 ZF Bluw SAMPLE HOSTL: STENGARDLESS iﬁﬁL‘h[: OF BuLy S@me &
iéﬁéi?uﬁgE“ggéééi‘i?;ﬁfE 3 h_rsgﬁﬁziﬁfpff' SPECTRUM: DESIZE RFP27-104 CU SRADIENT oF
£_ZHENT RELSTIVE K o1 1 ELEYERT 9TLATIVE ¢ b 3
44 A, 843 {7 19 NG g.8512 Foeid
: 2,3922 2,21 45 2. 8008 3.2
Gl 3,2345 v b7 4L 3.8342 3.74
31 3.0875: 1},82 1 3,067 12,3
: 1, Lade 3.8 2. 8020 8,28
: 2,347 5.41 3,2479 2. 19
CL 2,827 o ok 8.1 2en
:

2. 2042 2.
4 2.4137 47,
3 g.2027 2.11

°E 2,8272 lois -

“gTaL 182, 80 ToTAL 18
S-8%6-37 3B:3:: 16 £3-4PR-27 _ B

shos il

m
4
o

Lo

e

1TI411W}1u1"u1
risd

- -

5 v

=1

=

ﬂ-q. 3
. r_ i
a . -F— 1‘ '-. *a !

TR O BaLr L
5 L1 Pay v—

1T
Lt <l L

:
NOSTDs CTANDARDLESS JMNALYSIE OF BULK SOMFLE thTJ STANDARDLESS ANALYSIS OF Eulr 3AMFLZ
CRECTRUM: DESEYE RPRE7-19F CL GFADIENT &F SPECTRL H- BreCzE RFEB7-18A CL SRADIENT ar
ECEMENT ~ELETIVE & AT - tLEﬂEHT EELQ.I?E B o
& 2 2574 &, 5 NA 2. 03482 15,18
"3 3, 8a8: g9.33 NE g,geed e.al
AL 3. 8389 b, 54 AL 2,82:4 4, 9:
3l g.a57! 3.43 2l 9. 8831 7.87
. a, 2082 3 32,2232 ., 00
3 #,8312 3 d.84%4 I
L 2,8473 tL 3. 1254 T
" 3. 22%a £ 2,0843 = 8
Ca 3. 4522 Ch . 2338 ad, fz
Tl @828 11 3.8818 Biras
£ 2,833 FE @, 323! Sz
TaT5L TOTAL (48,32
1-4F3-27 2i-prR-37 AB T TS
NIST01 STR4CAFILESS aNa NOSTDH: STGHOARCLESS ANRLYSIS OF Buls ZAMPLE
SeECT0M: LESIOE RPPRI-1H SFECTRUM: DEBTAE AFER7-'84 Cu BFRDIENT oF
ELEMENT RELBT /2 & ELEMENT RELETIVE | Nt %
&4 3, pae? 44 3.351% i4,24
43 g.323¢ g ¢, 4228 g.2!
4L 3,3323 3L d.8:31 =, 18
51 g.8713 i 8.2587 i8, 75
£ 2,228 ¥ d.328@ 2,28
5 2,845t s ¢, 8 ;h N,
oL Q. 1175 CL a.11%2 b1 1S
K 2, 0044 4 4,823z d,22
4 8. 3877 (& g, 1352 id, 14
Tl 3, 8285 T S dd
FE g.0231 rE 0.8:53 3. 85
i o xo TOTAL 2, 0

23-4FR-37 86: 28: 81 ZI-AFR-27 8110
| .

NOSTD: STANDARDLESS ANALYSIS OF BULK SAMF.E NOSiD: STRNLARDLESS ANAL(SIZ OF BULK SAMFLE
CPECTRUM: DEGCIE RPPR7-1B4 CL apqulgnr 5F GRELTRUNY Seotdk REPHI=<1BS EL ZRALIEN" &
E_EMENT RELATIVE ¥ aT eLEMENT RELSTIVE ¢ iT 3
N 8. 2459 {3.38 NA 3. 2578 L4, 34
M 3,2430 2.21 NG 8. 2aae .21
AL 8.3279 2,87 &L d.222! 5:87
3 9.8823 12,52 3l 8.8533 19,34
: 2,200 . B.2e F 2. péda d.2¢
: g.8452 - 6.0 3 2, 8485 out?
= d. (@89 _*d 13 tL 2, 1159 [5u25
: g.285. T , K 2.8047 8,55
oA a,1%es 5 4 C& g, 5523 a7, z¢
3! 3.3017 8.17 ' 2,04:8 3,14
FE d. 319 2439 FE g, 2L57 8L
i |20, 29 i 0,32
2I-frR-57 2k, J8: 23 ~HPR=Z '

B-16 - TR B ==




Table B8 (Concluded)

-

NE3RL 3 ANLRSDILESS

-3 4t LZZS -NALTIIS OF 3gir SAMEE NOS70: STANDARDLESS ANALYSIS OF BULK SAMP.E

2 Bl LI e R SRAZIENT 6F S-ELTAUM: DESIOE APPET-IB4 Io SRALIENT of
i . 55“ ¥ ul g E_EMENT RELATIVE & CI
2 z 14,83 N B.2752 18,47
3 g aggg 8.8 MG 3.801° 8.3
5 3,813 6,15 AL 2,835 :, 44
i g, 3423 L 31 a.8a7y7 '%:4'
i 2.0 2.8 F 3. 580. 2.2
o " : v I s e 3 B.E'ﬁ:{' E- .'.E
4 3 1733 Vg i% 3 37 19,3
5 8. 8054 8. 54 3 2607 i3
& 3, TLE7 42,53 g 32,4375 49,57
1 8.001! 2.15 11 2.2218 8.25
FE 32,0243 z, Bk FE 2.8283 3.12

TOTAL

- ‘e, 88
23-APR-37

TOTAL
2I-AFR-27

198,00

LI 28:78:87

I.FJ

NO3TD: STRRDARTLESS ARALYSIS OF SULK S3NPLE NOSTD: STANDARDLESS 4NALYSIS OF BULK SANPLE
SPEL] ﬂdﬁ ﬂtuL- ﬁr{d?*l@ﬁ "L GRADIENT 4F CPEC Ruf: DESOI: RPPET-10R8 CL GRADIENT &F
T_EMINT RELATIVE & " E_EMENT RELATIVE K NT 1

He 2. 8811 2.4% G 2, q22 :

i 2.0728 b i3 AL Rits 558

&1 8. 3657 18,38 S1 d.878x .82

: 2.843] ¢.32 : 8,843 5,56

it 28993 (23 o 81243 15,51

3,2077 3.3 : §.8853 ~rr—

e d, 4284 43. 71 i 8. 3795 47,57

' 2.38:1 ¢, 38 11 3.8823 g.31
FE 3,373 3.0 FE .3242 2,82
CTHL ida, e TOTAL 4@, 3¢

NA

9.8473

13.87

EB:EE-LH

N&

23-RrR-27

2.25 4

14.77

e ~d: 3¢

L= 108 SOANDARDLESS SNALYSIS OF BULK SAMPLE NGSTD:
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SUMMARY OF RESULTS
Exposure Time = 7 Days

= Change % Change
Cure Temp Solution _Repl Thickness ﬂgsgg S0,

28 d 27 1/2 sat 1 0.64 .
28d 27 1/2 sat 2 0.58 -g:ég 1%2
28 d 27 sat 1 2.76 -2.93 78
28 d 27 sat 2 2.85 0.79 83
28 d 27 water 1 1.15 -7.96 2
28 d 27 water 2 1.07 -4, 55 22
e8 ds 38 1/2 sat 1 0.39 -4.95 108
28 d 38 1/2 sat 2 0.59 -3.00 214
28 d 38 sat 1 3.69 -2.44 130
28 d 38 sat 2 2.40 -1.01 185
28 d 38 water 1 0.59 -7.36 7
28 d 38 water 2 1.34 -6.95 39
9 m 27 1/2 sat 1 -2.05 69
2w 27 . 1/2 sat 2 -4.05 74
9 m 27 sat 1 -1.49 7
9 m 27 sat 2 -1.45 36
9 m 27 water 1 -2.81 3
O m 27 water 2 -2.98 35
9 m 38 1/2 sat 1 -2.39 161
v 8 38 Q4/2 sat 2 -3.33 149
9 m 38 sat 1 -1.87 117
9 m 38 sat 2 -3.38 152
9 m 38 water 1 -2.31 13
9 m 38 water 2 -5.76 0
Exposure Time = 45 Days
28 d a7 1/2 sat 1 1.712 -2.38 99
28 d 27 1/2 sat 2 3.05 -0.82 120
28 d 27 sat 1 s O -1.60 132
28 d 7 sat 2 2.95 -0.13 139
28 d 27 water 1 9.10 -4.71 50
28 d 27 water 2 5.00 -2.68 12
28 4 38 /2 sat 1 3.30 -3.38 203
28 d 38 1/2 sat 2 3:.13 -1.71 216
28 d 38 sat 1 5.80 -1.11 201
28 d 38 sat 2 2.89 -0.42 212
28 d 38 water 1 4.19 -5.72 63
28 d 38 water 2 2.25 -6.84 66
9 m 27 1/2 sat 1 2.74 -3.15 112
9 m 27 1/2 sat 2 1:25 -4 .04 132
9 m 27 sat 1 3.23 -2.82 120
9 m 27 sat 2 I by -2.95 149
9 m 27 water 1 2.35 -2.30 35
9 m 27 water 2 2.65 -2.50 28
O9m 38 1/2 sat 1 4.71 -7.55 295
9m 38 1/2 sat 2 4 .30 -4 .60 177
9 m 38 sat 1 0.31 -3.06 219
9 m 38 sat 2 2.90 -4 .36 256
9 m 38 water 1 5.43 -7.95 90
9 m 38 water 2 5. 73 -5.89 53



Exposure Time = 90 Days

Cure

28
28
28
28
28
28
28
28
28
28
28
28

O OOYVOOOVOYOOOY

BEEHEEHEEBEEHEEBEEBEBHHAAAAAAAAARMARMRA

27
27
27
27
27
27
38
38
38
38
38
38
27
27
27
27
27
27
38
38
38
38
38
38

1/2 sat
1/2 sat
sat

sat
water
water
1/2 sat
1/2 sat
sat

sat
water
water
1/2 sat
1/2 sat
sat

sat
water
water
1/2 sat
1/2 sat
sat

sat
water
water

N = N = N = R = N = N = N = N = N = N = N = N

$ Change
Temp Solution _Repl Thickness

-1.2
2.48
0.53
1.31
10.6
.49
.83
.82
44
Rl
L
R4
.68
.10
.89
=y
.00
41
.94
.07
.05
.06
1D
.80

FFWOWUHEFNOWOHMEFENOHNOMHOO

% Change

Mass

-4
+1

o Iy
97
.84
.87

.69
.08

.14
.84
.62

.65

.14

.48

vl
.87
.36
71

.60

.96
42

-10.1

-4
-8
7
-9

C-4

.63
6!
D
R b

SUMMARY OF RESULTS continued

50,
146
151
170
204

94

43
229
195
207
211

58
109
141
128
163
208

85

72
323
262
332

90
190
101

747
394
791
1002
985
456
538
839
630
649
673
1356
1014
950
776
936
1237
1226
1303
883
1073
1086
1747
1142
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1. Analysis of Variance for Dependent Variable = 3% Change in Thickness
CLASS LEVEL INFORMATION

CLASS LEVELS
EXP TIME 3
EXP_SOLN 3
TEMP 2
CURE 2

VALUES

7 45 90

HS SAT WATER
27 38

DAY28 M09

NUMBER OF OBSERVATIONS IN DATA SET = 72

NOTE: ALL DEPENDENT VARIABLES ARE CONSISTENT WITH RESPECT TO THE

PRESENCE OR ABSENCE OF MISSING VALUES. HOWEVER,
60 OBSERVATIONS CAN BE USED IN THIS ANALYSIS.

ONLY
SOURCE
MODEL
ERROR

CORRECTED TOTAL
MODEL F =

R-SQUARE

0.357755

SOURCE

EXP_TIME

EXP_SOLN

TEMP

CURE
EXP_TIME*EXP SOLN
EXP_TIME*TEMP
EXP_TIME*CURE
EXP_SOLN*TEMP
EXP_SOLN*CURE
TEMP*CURE

DF
18
41
59

1.27

C.V.

80.1163

o
e

HNNENEPEHEENDN

SUM OF SQUARES

103.
186.

290.

39,
. 99250444
.16207992
.17631992
.11412565
.91079793
.37863067
. 71442113
.85993914
49742086

17

MOWNOLON

76430899
27837759
04268658

ROOT MSE

.13151943

ANOVA SS

95806933

MEAN SQUARE
5.76468383

4.54337506

PR > F = 0.2576

PCT THK MEAN

2.66053235

F VALUE PR > F
4.40 0.0186
1.98 0.1510
0.48 0.4942
0.04 0.8448
.33 0.2762
0.10 0.90438
0.52 0.4734
107 0.3527
0.09 0.9099
1.2% 0.2778



l.a. Duncan's Multiple Range Test Comparisons Among Exposure Times

NOTE: THIS TEST CONTROLS THE TYPE I COMPARISONWISE ERROR RATE,
NOT THE EXPERIMENTWISE ERROR RATE

ALPHA=0.05 DF=41 MSE=4.54338

WARNING: CELL SIZES ARE NOT EQUAL.
HARMONIC MEAN OF CELL SIZES=18

NUMBER OF MEANS 2 3
CRITICAL RANGE 1.43498 1.50859

MEANS WITH THE SAME LETTER ARE NOT SIGNIFICANTLY DIFFERENT.

DUNCAN GROUPING MEAN N EXP TIME
A 3.3935 24 45
B i 2.3058 24 90
g 1.5041 12 7

- . . - . . . O S O O O O O O O O O O O O O O O S O S e O O O O O S A - O e . e . e e e -

1.b. Duncan’s Multiple Range Test comparisons Among Exposure Solutions

NOTE: THIS TEST CONTROLS THE TYPE I COMPARISONWISE ERROR RATE,
NOT THE EXPERIMENTWISE ERROR RATE

ALPHA=0.05 DF=41 MSE=4.54338

NUMBER OF MEANS 2 3
CRITICAL RANGE 1.36134 1.43117

MEANS WITH THE SAME LETTER ARE NOT SIGNIFICANTLY DIFFERENT.

DUNCAN GROUPING MEAN N EXP SOLN
A 3.4212 20 WATER
i 2.4061 20 SAT
i 2.1543 20 HS



l.c. Duncan’s Multiple Range Test Comparisons Among Exposure Temperatures

NOTE: THIS TEST CONTROLS THE TYPE I COMPARISONWISE ERRO
NOT THE EXPERIMENTWISE ERROR RATE b ke

ALPHA=0.05 DF=41 MSE=4.54338

NUMBER OF MEANS 2
CRITICAL RANGE 1.11153

MEANS WITH THE SAME LETTER ARE NOT SIGNIFICANTLY DIFFERENT.

DUNCAN GROUPING MEAN N TEMP
A 2.8504 30 38
A
A 2.4707 30 27

.. -
—“'--ﬂ--'---------------ﬂ-ﬂ------‘-_---------------u‘-tﬂ&h‘#i##

1.d. Duncan's Multiple Range Test Comparisons Among Length of Cure
Prior to Exposure

NOTE: THIS TEST CONTROLS THE TYPE I COMPARISONWISE ERROR RATE,
NOT THE EXPERIMENTWISE ERROR RATE

ALPHA=0.05 DF=41 MSE=4.54338

WARNING: CELL SIZES ARE NOT EQUAL.
HARMONIC MEAN OF CELL SIZES=28.8

NUMBER OF MEANS 2
CRITICAL RANGE 1.13445

MEANS WITH THE SAME LETTER ARE NOT SIGNIFICANTLY DIFFERENT.

DUNCAN  GROUPING MEAN N CURE
A 2.7269 24 M09
A
A 2.6163 36 DAY28



2. Analysis of Variance for Dependent Variable = Change in Mass

CLASS LEVEL INFORMATION

CLASS LEVELS
EXP_TIME 3
EXP_SOLN 3
TEMP 2
CURE 2

VALUES

7 45 90

HS SAT WATER
27 38

DAY28 MO9

NUMBER OF OBSERVATIONS IN DATA SET = 72

ANALYSIS OF VARIANCE PROCEDURE

DEPENDENT VARIABLE: PCT MASS

SOURCE
MODEL
ERROR

CORRECTED TOTAL

MODEL F =

R-SQUARE
0.701330

SOURCE

EXP TIME

EXP_SOLN

TEMP

CURE
EXP_TIME*EXP SOLN
EXP_TIME*TEMP
EXP_TIME*CURE
EXP_SOLN*TEMP
EXP_SOLN*CURE
TEMP*CURE

DF
19
52
71

6.43

GV

38.0158

-
|

HNNNNEPEHFERERENN

SUM OF SQUARES

265.
112,
3 7

24
87
28

58

17
11

C-8

06529641
88151320
94680961

ROOT MSE

47336293

ANOVA SS

. 97351402
. 54643461
.30433622
22.
.85264612
. 74564338
.39452359
03421678
. 14288099
. 72234003

34876067

MEAN SQUARE

1

3.95080507

2.17079833

PR > F = 0,0001

PCT MASS MEAN

F VALUE

< &
20.16
13.04
10.30
0.56
.
13.45
0.83
3.95
5.40

3.87565461

PR > F

.0055
.0001
.0007
.0023
.6935
.2750
.0001
4013
0253
0241

COCOOCOO0O0O0O



2.a. Duncan’s Multiple Range Test Comparisons Among Exposure Times

NOTE: THIS TEST CONTROLS THE TYPE I COMPARISONWISE ERROR RATE
NOT THE EXPERIMENTWISE ERROR RATE '

ALPHA=0.05 DF=52 MSE=2.1708

NUMBER OF MEANS 2 3
CRITICAL RANGE 0.853865 0.897774

MEANS WITH THE SAME LETTER ARE NOT SIGNIFICANTLY DIFFERENT.

DUNCAN  GROUPING MEAN N EXP TIME
A 4.7084 24 90
B 3.4746 24 7
g 3. 4440 24 45

- O O e e R O O S O O O O e O e R O O R O O D R O e e e e e R e e S O O S e O e e e e e e o a a

2.b. Duncan’'s Multiple Range Test Comparisons Among Exposure Solutions

DUNCAN'S MULTIPLE RANGE TEST FOR VARIABLE: PCT MASS

NOTE: THIS TEST CONTROLS THE TYPE I COMPARISONWISE ERROR RATE,
NOT THE EXPERIMENTWISE ERROR RATE

ALPHA=0.05 DF=52 MSE=2.1708

NUMBER OF MEANS 2 3
CRITICAL RANGE 0.853865 0.897774

MEANS WITH THE SAME LETTER ARE NOT SIGNIFICANTLY DIFFERENT.

DUNCAN GROUPING MEAN N EXP SOLN
A 5.2422 24 WATER
B 3.8429 24 HS
C 2.5418 24 SAT



2.c. Duncan’s Multiple Range Test Comparisons Among Exposure Temperatures

NOTE: THIS TEST CONTROLS THE TYPE I COMPARISONWISE ERROR RATE,
NOT THE EXPERIMENTWISE ERROR RATE

ALPHA=0.05 DF=52 MSE=2.1708

NUMBER OF MEANS 2
CRITICAL RANGE 0.697178

MEANS WITH THE SAME LETTER ARE NOT SIGNIFICANTLY DIFFERENT.

DUNCAN  GROUPING MEAN N TEMP
A 4.5026 36 38
B 3.2487 36 27

- eem Ew B O S S S S e W S S B B S O O N O O O O S O O S S e S S O O O S O O e e e e e O . - O O O O . e -

2.d. Duncan'’s Multiple Range Test Comparisons Among Levels of Cure

NOTE: THIS TEST CONTROLS THE TYPE I COMPARISONWISE ERROR RATE,
NOT THE EXPERIMENTWISE ERROR RATE

ALPHA=0.05 DF=52 MSE=2.1708

NUMBER OF MEANS 2
CRITICAL RANGE 0.697178

MEANS WITH THE SAME LETTER ARE NOT SIGNIFICANTLY DIFFERENT.

DUNCAN GROUPING MEAN N CURE
A 4.4328 36 MO9
B 3.3185 36 DAY28

C-10
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CLASS LEVEL INFORMATION

CLASS
EXP_TIME
EXP_SOLN
TEMP
CURE

LEVELS

3
3
2
2

VALUES
7 45 90

HS SAT WATER
27 38

DAY28 M09

NUMBER OF OBSERVATIONS IN DATA SET = 72

ANALYSIS OF VARIANCE PROCEDURE

DEPENDENT VARIABLE: S04

SOURCE
MODEL

ERROR

CORRECTED TOTAL

MODEL F =

R-SQUARE
0.829613

SOURCE

EXP TIME
EXP_SOLN
TEMP
CURE

EXP_TIME*EXP SOLN
EXP_TIME*TEMP
EXP_TIME*CURE
EXP_SOLN*TEMP
EXP_SOLN*CURE
TEMP*CURE

DF
b
52

71

13533

C.V.

31.2396

o
1

HFNNNN SN

SUM OF SQUARES

381761.
78406 .
460168,

38.

90057

74173

567.
4450,
.41118738

1459

5785.
16267.
.89775739

1868

2822.

60581123
71272510
31853633

ROOT MSE

83067600

ANOVA SS

. 72521833
184308.
.51170280

42740056

90872689
33334963

33953197
07413701

97679927

C-11

Analysis of Variance for Dependent Variable = Sulfate Leached

MEAN SQUARE

20092.71609533

1507.82139856

PR > F = 0,0001

F VA

29.
61.
49.

HFOoOWUWROOO

S04 MEAN

124.29945425

LUE

86
12
19
.38
.74
.48
.92
+39
.62
.87

PR > F

.0001
.0001
.0001
.5421
.5704
.6191
N o I 8 &
.0074
. 5420
Ae T

OCOO0OCOO0O00O00OO0O



3.a. Duncan’s Multiple Range Test Comparisons Among Exposure Time

NOTE: THIS TEST CONTROLS THE TYPE I COMPARISONWISE ERROR RATE,
NOT THE EXPERIMENTWISE ERROR RATE

ALPHA=0.05 DF=52 MSE=1507.82

NUMBER OF MEANS 2 3
CRITICAL RANGE 22.5037 23.661

MEANS WITH THE SAME LETTER ARE NOT SIGNIFICANTLY DIFFERENT.

DUNCAN  GROUPING MEAN N EXP TIME
A 162.99 24 90
B 132.40 24 45
C A ¢ 24 7

- O O O e S . A . . e e e - -

3.b. Duncan’s Multiple Range Test Comparisons Among Exposure Solutions

NOTE: THIS TEST CONTROLS THE TYPE I COMPARISONWISE ERROR RATE,
NOT THE EXPERIMENTWISE ERROR RATE

ALPHA=0.05 DF=52 MSE=1507.82

NUMBER OF MEANS 2 3
CRITICAL RANGE 22.5037 23.661

MEANS WITH THE SAME LETTER ARE NOT SIGNIFICANTLY DIFFERENT.

DUNCAN  GROUPING MEAN N EXP SOLN
A 161.78 24 HS
i 158.34 24 SAT
B 52.78 24 WATER

C~-12



3.c. Duncan’s Multiple Range Test Comparisons Among Exposure Temperatures

NOTE: THIS TEST CONTROLS THE TYPE I COMPARISONWISE ERROR RATE,
NOT THE EXPERIMENTWISE ERROR RATE

ALPHA=0.05 DF=52 MSE=1507.82

NUMBER OF MEANS 2
CRITICAL RANGE 18.3742

MEANS WITH THE SAME LETTER ARE NOT SIGNIFICANTLY DIFFERENT.

DUNCAN GROUPING MEAN N TEMP
A 156.396 36 38
B 92.203 36 27

---------t'—---n-‘ﬁ-—n-----—---—-------------------------------*#_---hh-. -----

3.d. Duncan’s Multiple Range Test Comparisons Among Length of Cures

NOTE: THIS TEST CONTROLS THE TYPE I COMPARISONWISE ERROR RATE,
NOT THE EXPERIMENTWISE ERROR RATE

ALPHA=0.05 DF=52 MSE=1507.82

NUMBER OF MEANS 2
CRITICAL RANGE 18.3742

MEANS WITH THE SAME LETTER ARE NOT SIGNIFICANTLY DIFFERENT.

DUNCAN  GROUPING MEAN N CURE
A 127.108 36 MO9
A
A 121.491 36 DAY28

C-13



4. Analysis of Variance for Dependent Variable = Calcium Leached

CLASS LEVEL INFORMATION

CLASS LEVELS  VALUES
EXP_SOLN 3 HS SAT WATER
CURE 2 DAY28 M09
TEMP 2 27 38

NUMBER OF OBSERVATIONS IN DATA SET = 24

DEPENDENT VARIABLE: CA

SOURCE DF
MODEL 9
ERROR 14
CORRECTED TOTAL 23
MODEL F = 2.43
R- SQUARE C. Vs
0.609648 26.8738
SOURCE DF
EXP_SOLN 2
CURE 1
TEMP 1
EXP_SOLN*CURE 2
EXP_SOLN*TEMP 2
CURE*TEMP 1

SUM OF SQUARES
1379670.59305207
883390.24234186
2263060.83539393

ROOT MSE

251.19574643

ANOVA SS

343553.23238116
775001.30215001
82131.16848348
80416.38235090
72954 .,92647308
25613.58121343

C-14

MEAN SQUARE
153296.73256134
6309930302442

PR > F = 0.0662

CA MEAN

934.72251728

F VALUE PR > F
2.72 0.1003
12.28 0.0035
1.30 0.2731
0.64 0.5434
0.58 0.5738
0.41 0.5343
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4.a. Duncan’s Multiple Range Test Comparisons Among Exposure Solutions

NOTE: THIS TEST CONTROLS THE TYPE 1 COMPARISONWISE ERROR RA
TE
NOT THE EXPERIMENTWISE ERROR RATE '

ALPHA=0.05 DF=14 MSE=63099.3

NUMBER OF MEANS 2 3
CRITICAL RANGE 268.884  281.956

MEANS WITH THE SAME LETTER ARE NOT SIGNIFICANTLY DIFFERENT.

DUNCAN  GROUPING MEAN N EXP SOLN
i 1102.8 8 WATER
A 867.8 8 SAT
ﬁ 833.6 8 HS

------‘-*--ﬁ-----‘*----------#---------------'-----------‘---------‘- -----

4.b. Duncan’s Multiple Range Test Comparisons Among Length of Cure

NOTE: THIS TEST CONTROLS THE TYPE I COMPARISONWISE ERROR RATE,
NOT THE EXPERIMENTWISE ERROR RATE

ALPHA=0.05 DF=14 MSE=63099.3

NUMBER OF MEANS 2
CRITICAL RANGE 219.543

MEANS WITH THE SAME LETTER ARE NOT SIGNIFICANTLY DIFFERENT.

DUNCAN GROUPING MEAN N CURE
A 1114 .4 12 MO9
B 755.0 12 DAY28

-
-----**----b-‘ﬂl—-------l-l-ﬁ-—l-------l*-------*-------—-------'FH-- -----------

4.c. Duncan’s Multiple Range Test Comparisons Among Curing Temperatures

NOTE: THIS TEST CONTROLS THE TYPE I COMPARISONWISE ERROR RATE,
NOT THE EXPERIMENTWISE ERROR RATE

ALPHA=0.05 DF=14 MSE=63099.3

NUMBER OF MEANS 2
CRITICAL RANGE 219.543

MEANS WITH THE SAME LETTER ARE NOT SIGNIFICANTLY DIFFERENT.

DUNCAN GROUPING MEAN N TEMP
A 993.2 12 38
A
A 876.2 Y2 &7

C-15



5. Analysis of Variance for Dependent Variable = Silicon Leached

CLASS LEVEL INFORMATION

CLASS LEVELS
EXP_SOLN 3
CURE 2
TEMP 2

VALUES
HS SAT WATER
DAY28 MO9

27 38

NUMBER OF OBSERVATIONS IN DATA SET = 24

DEPENDENT VARIABLE: SI

SOURCE
MODEL
ERROR

CORRECTED TOTAL
MODEL F =

R-SQUARE
0.955257

SOURCE

EXP_SOLN

CURE

TEMP
EXP_SOLN*CURE
EXP_SOLN*TEMP
CURE*TEMP

DF

9
14
23

33,21

C.V.

23.7343

DF

RN N

519.
24,
543,

478.

14,
12

SUM OF SQUARES

46578779
33097543
79676322

ROOT MSE

.31830452

ANOVA SS

59310749

.29609375
.86142930

24751173
52994292

.63770261

C-16

MEAN SQUARE
57.71842087
1.73792682

PR > F = 0.0001

SI MEAN
5.55442518

F VALUE PR > F

137.69 0.0001
3.80 0.0717
1.65 0.2203
4.10 0.0397
3.60 0.0546
2.67 0.1246



5.a. Duncan’s Multiple Range Test Comparisons Among Exposure Solutions

NOTE: THIS TEST CONTROLS THE TYPE I COMPARISONWISE
ERROR
NOT THE EXPERIMENTWISE ERROR RATE et

ALPHA=0.05 DF=14 MSE=1.73793

NUMBER OF MEANS 2 3
CRITICAL RANGE 1.41114 1.47974

MEANS WITH THE SAME LETTER ARE NOT SIGNIFICANTLY DIFFERENT.

DUNCAN GROUPING MEAN N EXP SOLN
A 11.7560 8 WATER
B 3.4866 8 HS
C 1.4206 8 SAT

- AR AR R R R R RER RS R R R N R A G AR AR AR AR A R S S O S S S I O O SR A e R R MR MR SR M N W A G S S S S W S B S W WS S W W

NOTE: THIS TEST CONTROLS THE TYPE I COMPARISONWISE ERROR RATE,
NOT THE EXPERIMENTWISE ERROR RATE

ALPHA=0.05 DF=14 MSE=1.73793

NUMBER OF MEANS 2
CRITICAL RANGE 1.15219

MEANS WITH THE SAME LETTER ARE NOT SIGNIFICANTLY DIFFERENT.

DUNCAN GROUPING MEAN N CURE
A 6.0/787 12 MO9
A
A 5.0302 12 DAY28

'—-——-ﬂ-ﬂ---————-—-—--------------4—-------.-----—-—-—----ﬁ-r------ﬂ#ﬂ-- ---------------

5.c. Duncan'’s Multiple Range Test Comparisons Among Curing Temperatures

NOTE: THIS TEST CONTROLS THE TYPE I COMPARISONWISE ERROR RATE,
NOT THE EXPERIMENTWISE ERROR RATE

ALPHA=0.05 DF=14 MSE=1.73793

NUMBER OF MEANS 2
CRITICAL RANGE 1.15219

MEANS WITH THE SAME LETTER ARE NOT SIGNIFICANTLY DIFFERENT.

DUNCAN GROUPING MEAN N TEMP
A 5.8997 12 38
A
A 5.2091 12 27

C-17



6. Analysis of Variance for Dependent Variable = Aluminum Leached

CLASS LEVEL INFORMATION

CLASS LEVELS  VALUES
EXP_SOLN 3 HS SAT WATER
CURE 2 DAY28 MO9
TEMP 2 27 38

NUMBER OF OBSERVATIONS IN DATA SET = 24

ANALYSIS OF VARIANCE PROCEDURE

DEPENDENT VARIABLE: AL

SOURCE DF
MODEL 9
ERROR 14
CORRECTED TOTAL 23
MODEL F = 2.20
R-SQUARE OV
0.585738 33.3611
SOURCE DF
EXP_SOLN 2
CURE 1
TEMP 1
EXP_SOLN*CURE 2
EXP_SOLN*TEMP 2
CURE*TEMP 1

SUM OF SQUARES
200.33441108
141.68631000
342.02072109

ROOT MSE

3.18126558

ANOVA SS

26.68139623
102.86111942
11.23374291
23.78777698
30.16417427
5.60620127

C-18

MEAN SQUARE
22.25937901
10.12045071

PR > F = 0.0900

AL MEAN
9.53585601

F VALUE PR > F
1.32 0.2989
10.16 0.0066
Lkl 0.3099
1.18 0.3374
1.49 0.2590
0.55 0.4690



6.a. Duncan’s Multiple Range Test Comparisons Among Exposure Solutions

NOTE: THIS TEST CONTROLS THE TYPE I COMPARISONWISE ERR
OR RA
NOT THE EXPERIMENTWISE ERROR RATE =

ALPHA=0.05 DF=14 MSE=10.1205

NUMBER OF MEANS 2 3
CRITICAL RANGE 3.40528 3.57082

MEANS WITH THE SAME LETTER ARE NOT SIGNIFICANTLY DIFFERENT.

DUNCAN GROUPING MEAN N EXP SOLN
A 10.666 8 HS
A
A 9.813 8 SAT
A
A 8.128 8 WATER

------------*--------—-*ﬂ---—----**.ﬂ#-------------.--------*—------ ---------

6.b. Duncan’s Multiple Range Test Comparisons Among Length of Cure

NOTE: THIS TEST CONTROLS THE TYPE I COMPARISONWISE ERROR RATE,
NOT THE EXPERIMENTWISE ERROR RATE

ALPHA=0.05 DF=14 MSE=10.1205

NUMBER OF MEANS 2
CRITICAL RANGE 2.7804

MEANS WITH THE SAME LETTER ARE NOT SIGNIFICANTLY DIFFERENT.

DUNCAN GROUPING MEAN N CURE
A 11.606 12 MO9
B 7.466 12 DAY28

----_-'----------—--------.-u.-------H.d-.p------u-_-----.-.-.-1--.----- ----------------

6.c. Duncan’s Multiple Range Test Comparisons Among Curing Temperatures

NOTE: THIS TEST CONTROLS THE TYPE I COMPARISONWISE ERROR RATE,
NOT THE EXPERIMENTWISE ERROR RATE

ALPHA=0.05 DF=14 MSE=10.1205

NUMBER OF MEANS 2
CRITICAL RANGE 2.7804

MEANS WITH THE SAME LETTER ARE NOT SIGNIFICANTLY DIFFERENT.

DUNCAN GROUPING MEAN N TEMP
A 10.220 12 38
A
A 8.852 12 27
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