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Summary
Recent studies in support of Cast Stone development for the Hanford Site were designed to screen the

effects of mix components on properties and performance of the waste form.'” Dry blend components,
including portland cement, blast furnace slag, and Class F fly ash, sourced from both southeastern and
northwestern suppliers, were included in the screening matrix. Multiple decontaminated salt solutions
(simulated) were combined with the dry blend components at various liquid to solid ratios following a
statistically designed matrix of compositions. Properties of the resulting mixes and performance of the
cured materials were then measured and related to the dry blend components and salt solutions that were
used for each mix.*

At the conclusion of the screening matrix work, SRNL felt that additional insight into the study might be
obtained by relating the properties and performance of the materials to the composition of each Cast
Stone mix, as opposed to just the dry blend — salt solution combination. This memorandum provides the
results of a statistically driven review of the screening matrix data as a function of the composition of
each mix. It is meant to augment the results obtained by reviewing the screening matrix data as a function
of the dry blend and salt solution combination.
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Discussion

This memorandum contains a series of appendices that provide a statistically driven review of the results
from recent studies conducted in support of Cast Stone development for the Hanford Site. The studies
were designed to screen the effects of mix components on properties and performance of the waste
form.[reference test plans]'> Dry blend components, including portland cement, cement slag, and fly ash,
sourced from both southeastern and northwestern suppliers, were included in the screening matrix.
Multiple decontaminated salt solutions (simulated) were combined with the dry blend components at
various liquid to solid ratios following a statistically designed matrix of compositions. Properties of the
resulting mixes and performance of the cured materials were then measured and related to the dry blend
components and salt solutions that were used for each mix.*

The purpose of this memorandum is to augment the earlier results that were obtained by reviewing the
screening matrix data as a function of the dry blend and salt solution combination. This is accomplished
in a series of appendices that relate the properties and performance of the materials generated by the
studies to the composition of each Cast Stone mix, as opposed to just the dry blend — salt solution
combination. In addition, relationships between the compositions of the mixes are investigated as well as
correlations among the property and performance measures of the cured materials. JMP Version 11.1.1
was used to complete the statistical review presented in this memorandum.’

Appendix A provides a set of plots (in pages Al through A20) of the compositions of the mixes by mix
number. The property and performance measures of the cured materials are also plotted by mix number
in this appendix. The color utilized to represent each of the mixes in the plots of this appendix (as well as
in the plots of the other appendices of this memorandum) is tied to the value of the iodine (I)
concentration of the mix. See the upper plot on page Al1 that covers the I values.

Appendix B provides a set of pair-wise plots (in pages B1 through B40) of the various components of the
dry blend-salt solution combinations that were included as part of these studies. The symbols used to
represent the mixes in the plots of this appendix (as well as in the plots of the other appendices, including
Appendix A) are tied to the visible groupings indicated for some of these plots. See, for example, the plot
of Ca versus Dry Blend Cr on page B2.

The plots of Appendix B are of value in providing insight into correlations between the values of various
pairs of components of the dry blend-salt solution combinations. A strong correlation between two
components indicates a confounding of the effects of the two components on the property and
performance measures of the cured materials. The confounding of the effects of explanatory factors on
response variables makes interpretation of each factor’s individual effect very difficult without additional
test data.

Appendix C provides a set of pair-wise plots and linear regressions (in pages C1 through C64) of the
various property and performance measures that were included as part of these studies. A strong
correlation between a pair of responses in one of these plots suggests the potential for alleviating the need
to measure both responses in the future. The more desirable response from the perspective of precision,
speed, or cost would suffice.

Appendix D provides a set of plots and linear regressions (in pages D1 through D96) of the various

property and performance measures versus the various components of the dry blend-salt solution
combinations that were included as part of these studies. A strong correlation in one of these plots
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suggests a relationship between the response variable and the component variable. However, interpreting
this result as an influence solely due to the component variable involved misses the potential for
confounded effects among the components suggested by some of the results from Appendix B.

References

1. Westsik, J. H., Jr., “Supplemental Immobilization of Hanford Low Activity Waste: Project
Test Plan,” U.S. Department of Energy Report TP-62745-001, Pacific Northwest National
Laboratory, Richland, WA (2012).

2. Cozzi, A. D., “Task Technical and Quality Assurance Plan for Hanford Low Activity Waste
Cast Stone Screening Test Matrix,” U.S. Department of Energy Report SRNL-RP-2012-00816,
Rev. 0, Savannah River National Laboratory, Aiken, SC (2012).

3. Russell, R. L., J. H. Westsik, Jr., D. J. Swanberg, R. E. Eibling, A. D. Cozzi, M. J. Lindberg,
G. B. Josephson, and D. E. Rinehart, “Letter Report: LAW Simulant Development for Cast
Stone Screening Tests,” U.S. Department of Energy Report PNNL-22352, Pacific Northwest
National Laboratory, Richland, WA (2013).

4. Westsik, J. H., Jr., G. F. Piepel, M. J. Lindberg, P. G. Heasler, T. M. Mercier, R. L. Russell,
A. D. Cozzi, W. E. Daniel, R. E. Eibling, E. K. Hansen, and M. M. Reigel, “Supplemental
Immobilization of Hanford Low-Activity Waste: Cast Stone Screening Tests,” U.S. Department
of Energy Report SRNL-STI-2013-00465, Revision 0, Pacific Northwest National Laboratory,
Richland, WA (2013).

5. JMP™, Ver. 11.1.1, [Computer Software] SAS Institute Inc., Cary, NC (2014).

We put science to work.™

SAVANNAH RIVER NATIONAL LABORATORY . AIKEN, SC USA 29808 +« SRNL.DOE.GOV



Appendix A. Factors and Responses by Mix # Page Al of A20

Variability Gauge
Variability Chart for Total Al
7

6.5 Z
z Z Z
6

55 X Z X
s X Y X

Total Al

45 Y O Y YOYY Y X
o Y O v O Y o oF ¢ YY vy Yy
35 O O YY Y

3

Variability Gauge
Variability Chart for Dry Blend Al
6.5

Z Z
6 - v
55
5

4.5

Dry Blend Al

X

=<

N

X
X

<
N

4 v oY Oy oYy Yy Yy
N G 2 Y © YY

3 AN M T OO N~NOOOHDO A NMIT N OO0 O A NMT W OISO O ANM T DO QO d N M SN O© oo o
Al A | A A A A A A AN NN NN NANNNNONODOOHO®OOO®MLDWWWWmLW Wm0 Wm o

SRNL-L3100-2014-00170 JMP 11.1.1



Appendix A. Factors and Responses by Mix # Page A2 of A20

Variability Gauge
Variability Chart for Simulant Al
0.9
08 Y Z &
0.7
0.6
05 X Y
0.4 Y

037 X X XX O Y
02 Y Y &

0.1

Simulant Al
—
<
&
&
<
<
X

Z Y
0

AN MO T |O O~ 0 oo d
-

16 <>
18/ X
N
{
{
_<
{
_<
_<
X
{
X

12

™| < W0 r~
| —

31
32
33
34
35
36
37
38
51

Variability Gauge
Variability Chart for Ca
15

14 Y Y
13 Y Yy Y

127 Z Y <& Y % Y YY YY Y v
1 Y

10
. X z X x Z - zv O O
X X X X X
7

Ca

SRNL-L3100-2014-00170 JMP 11.1.1



Appendix A. Factors and Responses by Mix # Page A3 of A20

Variability Gauge
Variability Chart for Total Cr

Ty Yy Z Zy z XYY Y
0.06 O > X X & > >
005 X X X

Total Cr

0.04- /7 Y Y >
Z Y

AN M T OO N~MO0O DO A NM T DO~V O A NMT WD OIS 0DNDO ANM ST OO A NM S D O 0D O dNM S W0 O
Al A A A A A H | A AN N NN ANANANNANNOOOOOONOO ML W WLWWLW0W0LW0 O O O O o o o mix #

0.02

Variability Gauge
Variability Chart for Dry Blend Cr
0.013

X X
0.012 X S &>

0011-| X O X O X & X X
0.01

0.009- 7 i SO &

0.008
Y Y
0.007 Z Z - Z Y YY Y

0.006 Y Y Y YY YY Y Y

Dry Blend Cr

— LR R R R e R B B aN)

52
53
54
55
56
57
58
59
60

SRNL-L3100-2014-00170 JMP 11.1.1



Appendix A. Factors and Responses by Mix # Page A4 of A20

Variability Gauge
Variability Chart for Simulant Cr

0.06 Y Y Z zZY zo <O & Y'Y X Y

005 OZX X z O Y Y Y
0.04 X X X Y Y
003~ 7 Y Y & &

Z YY Y X
0.02 <o X Y Y X

Simulant Cr

0.01

Variability Gauge
Variability Chart for Fe
1.9

18- < Z

17 Z Z
16
15+ X X X X %
14

13 & 02 &
12 Y Y Y YY YY Y Y

11

Fe
=<
N
<
N

1

52
53
54
55
56
57
58
59
60
61
62
63

SRNL-L3100-2014-00170 JMP 11.1.1



Appendix A. Factors and Responses by Mix # Page A5 of A20

Variability Gauge
Variability Chart for Mg
< <&
3 & 02¢ &
25 % % OO O
X X X X X

g 2 X X

Y v Y % Y Y ' YY Y'Y YYYYYYY Y
Yz z Z Z

N
21 N
230 N

N

Al A | A A A A A A A AN

24
25
26
27
28
29
30

Variability Gauge
Variability Chart for Total Na
7.5
6.5
° QZ % O A
> X x  XZ
° Y Y Y
4571 X X X
4 Y Y & &

357 Z

Total Na

SRNL-L3100-2014-00170 JMP 11.1.1



Appendix A. Factors and Responses by Mix #

Variability Gauge
Variability Chart for Dry Blend Na

0.8
Y Y ' 9
07 < 20 O Y Yy Y
06 Y Y Y &0 % Y'Y Yy Y Y
0.5

0.4

Dry Blend Na

0.3

0.2
ZX ZXZ

| |

N
13 W
X
17) X
19 N
21N
23N
26N
52
53 X
54
55
56/ X
57
58
64 X
66 X

59
60
61
62
63

Variability Gauge
Variability Chart for Simulant Na
7

Y
6.5 Y Z 7 7

6 Y'Y X Y'Y Y oyx

55
o7 Y
- X xo© XZ & VAl Y

Simulant Na

45
X Y X X Y Y

4

35 - Y i %

3‘—|Nm<rmt.or\oocno‘—|wm<rmcor\ooc»o
Ll R R R B R R B B R eV

O
35 <

AN M TSN O~ 0O | d N M <
N N NN AN NN ANNOOOOM®M

Page A6 of A20

mix #

SRNL-L3100-2014-00170 JMP 11.1.1



Appendix A. Factors and Responses by Mix # Page A7 of A20
Variability Gauge
Variability Chart for P
0.09 S Z S YY Y X
0.08 Y Y & & YYXYY YYX
0.07 <O X Y Y X Y
QZX X <& Y Y Y
0.06
* X Y X
0.05 Y
0.04- Z Y O
0.03 Y Z X & %
Z O
0'02HN"’*“"""°°°’°:§2E28:8382ﬁ&ﬁ&ﬁ&%%88%%3%85%3%%E@SB%%SS%%EQQmix#
Variability Gauge
Variability Chart for Total S
0.9
Y Y
0.8
Y Y Y
ol oy Z z T YY YY_UY Y
- YY z » Yy Y YY Yy 'y oy
[%2)
g 0o oz 20 Y
= Y
05 & X Z X O & O
0.4 X X Q
Al A A A A A A A NN NN AN NN ANANNOOOO O OO OMOML LWL LWLWLWLWLWLW O O O O 0 o o mIX#

SRNL-L3100-2014-00170

JMP 11.1.1



Appendix A. Factors and Responses by Mix #

Page A8 of A20
Variability Gauge
Variability Chart for Dry Blend S
0.7
Y Y
005 Y Yy Y
062 Z
0.55 Z Y Z Y Y YY YY Y v
» Y Y Y YY Yy Y Y
S 05
D§0.45 VA Z z Z
° & &
04 & OO &
0.35
o X X % & O &
' X X X X X X v
0'25HN"’*“"""°°°’8:§2E58:‘2283ﬁ&ﬁ&ﬁm%%%8%%%%8%%3%%E@SB%%SS%%E@%mix#
Variability Gauge
Variability Chart for Simulant S
Z Z
0.25
. X X & Y Y
» Y
£ oY = o O YYXYYXYYYYYYYXYX
g 4 oz O X v Y
[%2)
01- X Y X
< Y O
0.05
Y Z — &
Y X O Y
0HN""“"“’"”‘”S.:.‘&'.QS.28:228&ﬁﬁﬁﬁ%&%%%%%é‘%%%8%%8%8%%83%%85'%%%@@mix#

SRNL-L3100-2014-00170 JMP 11.1.1



Appendix A. Factors and Responses by Mix # Page A9 of A20

Variability Gauge
Variability Chart for Si
135
13 X X
125 &
12 Y v i X
115 Y Y v Y X

11

105 & oy Oy YY

10

95 Y Y Y

Si

N
N
N

Variability Gauge
Variability Chart for NO3-
10

9 Z YY Y X
8 YY Y X

NO3-
o

Y Y %o Y 0 YO yyyx YYX oY

N

34
35
36
37
38

SRNL-L3100-2014-00170 JMP 11.1.1



Appendix A. Factors and Responses by Mix # Page A10 of A20

Variability Gauge
Variability Chart for NO2-

Y Z <&
2
Z
15
& X Y
g Y Y & & YYX Y
. Yoz Z Z Oy Y'Y X Y
X X Z 0 Y Y YyYY o yxTX
X X OX Y
Y Y Y &
05/ Z
djNe e~ e 3 gy 838 8532RINQIQQ K ERES S8 IDESEE S SN B I B853S IS 3 388 i
Variability Gauge
Variability Chart for NO3+NO2
10 ya TY T X
9 YY Y X
8 OX 5 > Y
7Y Y 2 Y o © O Y Y X Y
8 X Y XO O Y Y Y'Y X Y
oz - Y
5 Z
o X X . i Y
Z Y % O o>
3 O "1 N M T O O MNMNOOODD O A NM ST LW O MN~NO0VOO O A ANM T LW OSSN0 AN M ST WL ONN0O0 O d NN M <
A A R I el R Ll Rl Al A A A A A A A NN NN AN NN ANANNOOOO O OO OMOML LWL LWLWLWLWLWLW O O O O 0 o o mIX#

SRNL-L3100-2014-00170 JMP 11.1.1



Appendix A. Factors and Responses by Mix # Page All of A20

Variability Gauge
Variability Chart for |
0.0055 i i
Y Y Z yZ  To o v O Yyyx YY y YX

0.005

0.0045

— 0.004

0.0035
X Y X X Y Y

0.003

0.0025 ST s b [© [~ [0 o oo [a[m[ <0 e[ =0
A A | A A A A A A A

20<
&
350>

Variability Gauge
Variability Chart for OH
0.1

0.09 Y v OO YzY A Y'Y X Y
0.08 Y Y'Y X Y
007 X O X Z ~ z < Y Y Y

0.06
0.05 XX <

0.04 X Q

003 Y YyyyYyY Y XY X
00277 Z X &

OH
{

Ll R e R R R R B B B9V

38 <

< |0 O~
NN NN

34

— N M DO d N M
N NN NMO MmO m

SRNL-L3100-2014-00170 JMP 11.1.1



Appendix A. Factors and Responses by Mix # Page A12 of A20

Variability Gauge
Variability Chart for Silica fume

5 YYY Y

Silica fume

1

0IZXNY Y OCZXZY CZYRKXOOXRXKZYZYZAZON Y Y Y-OOY Y YYXYYXYYYY X

AN M T OO N~NONDO A NMIT N OISO O A NMIT WO NNO0DND O AdNM T O O AdNM T WO NN 00D O HNNMm
Al A A A A A A A AN NN NN NN N ANNOOOOO OO O MWW LW LW LWLWLWmLW0LW0 O O oo

Variability Gauge
Variability Chart for Xypex

Xypex

1

0ZXNYY OCZXZY CZYAXOORNKZYZYZA-OZOOYOY O Y-OOYYY - XY - XY - Y- Y Y Y XY X

AN M T OO N~NOOHDO A NM I N O~ O A NMT W OISOV O ANM ST DO O dNM T N ORS00 O dNMmM S W ©
A A A A A A A A N NN NN NN N NN O OO0 oMM W0 W0 L0 L0 L0 00O O O © © © O mix#

SRNL-L3100-2014-00170 JMP 11.1.1



Appendix A. Factors and Responses by Mix # Page A13 of A20

Variability Gauge
Variability Chart for Density

195 & OO 0 Y Yvy Y
ZX X XZ O
19 Y ! <& v
Z 7 v
>
g 1.85 Y Y Y Y
a X Y
Y Y Y & S & Yy Y X
18 Z Z 7 Z Y
1.75 >< X X Y X

Variability Gauge
Variability Chart for Porosity %
0.65

06 v Y vY X

Porosity %
N
=<

055 Z 7z X O YYX Y Y

0.5
X X X 7 Y O

IO N~MO DO A NM I OO A NM T N OO o
NN N NANMOOHOOOHOH OO MO ML LWLWLWLW0LW0W0LW0 W0 O O o

Al A A A A A A A N NN NN ©

™ -
© © O mix#

SRNL-L3100-2014-00170 JMP 11.1.1



Appendix A. Factors and Responses by Mix # Page Al4 of A20

Variability Gauge
Variability Chart for Compressive Strength (psi)
8000 -

<
7000 Y
N
= <
S 6000 X
5 X X Y><
& 5000 v X Y v Yy % Y
2 . Y Y X
Z 4000 Y
5
£ 3000 < z X
S Z YY YY Y
2000 — YX
1000 = 7 4 7<> Q O Y
AN M T O O MO OO A NM T OO O A NMST LW O N~SNOVDO A NM T LW OSSO AN M ST W0 O 00O N M e
H\—1\—|H\—1HHHHHN('\INN('\IN('\INNN(V)CY)(V]CY)CY)(")(V)(")(’OLDLDLDLOLOLOLDLDLD(.O(.O(D(.O(D(D(.Omlx#
Variability Gauge
Variability Chart for Gel Time (min)
140
120 Z
100 Y Y
Eg 80 Y Y
§ 60 Y Y X X v
& 40 Z <& Y
X Z z" Y Y Y
20 X X Y & Y X
072 Y < 9 Y CHENS <>
-20 AN M T O O ~MNOOHDO A NM ST O OMNMNOOMDO A NM ST LW O N~NO0VOONDO A ANM T WO ONSNO0 A NM ST W ONN0OO O d NN M S
HHH\—|HHHH\—!NNNNNNNNNN(‘OM(‘OMmmmmmmmmmmmmmm@@@@@@@mlx#

SRNL-L3100-2014-00170 JMP 11.1.1



Appendix A. Factors and Responses by Mix #

Page A15 of A20

Variability Gauge
Variability Chart for Avg Flow Dia. (mm)

Y

300 Y
£ Y Y Y
£ 250 X & Y X
£ Z Y
< X Z z Y Yoy YYY Y
S 200 X ~ oY X Y Yy
3 Y
L
2 150 (2 <& Y Y Y

Y X X ><Z Y
100-|— v
AN MO T O O M~MNOOOHODO A NM T DO MN~NWODO A NM ST LW O N~SNODONDO A ANM T W O 00 A NM ST W ORS00 O dNM S W0 O
Al A | A A A A A A A AN N NN NN ANNANANODODODO OO OO O ML LWLWLWOLWLWWLW0W0 O O o o o o o mIX#
Variability Gauge
Variability Chart for Bleed %
! Y

6

5

4

3

Bleed %

2

1

0

-1

SRNL-L3100-2014-00170

ZXNY GZRZNOZYRKOORXZYZY- - OGZOOY Y - Y YOOYYYYXY- - X - YYYYY- - % - X

< W0 O | N ™M
M M O MmO [IonRTe)

54
58
59
60
61
62
63
64
6

66

AN M T OO N~NOOOHDO A NM T N O~ O A NMT WO OIS0 O AN M — 0 O~
Al | A A A A A A A NN N NN NN NNANOOHOO®M wn 0w w mix #

JMP 11.1.1



Appendix A. Factors and Responses by Mix # Page A16 of A20

Variability Gauge
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Variability Gauge

Variability Chart for isothermal calorimetry energy at peak uw/g

4500

4000

3500

3000

isothermal calorimetry energy at peak uw/g

Y
2500 Y
200 XY X XX OX Y
Y <O
Z X Z
1500 ¢ 7
1000 Z Z
RN R EE NN EEEEERE
Variability Gauge
Variability Chart for flow yield stress Pa
100
80
& O Y
g z
k=)
& oz
20
X X
0 Y 7Y X Z
SNjes e~ oo gidNIg Y8 95383 R

SRNL-L3100-2014-00170

22

2

Page Al17 of A20
Y x %
Z Y Y
Yy YY v
z00 o O LT vy Y Ty
X
<>
SNHENEEEEEEEEEEEEEEBEEEEEBEEEEEEE Y
O
<&
Y
&
Y Y ¥
Y Y Y v Y X
2O Zo o oY HYXYYX YYYHY Y X
QIQ QR I 38B 388530 >3 3885833388388 ik
IMP 11.1.1



Appendix A. Factors and Responses by Mix # Page A18 of A20

Variability Gauge
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Variability Gauge
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Bivariate Fit of Total Al By Total Na
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Bivariate Fit of Total Al By OH

Bivariate Fit of Total Al By Silica fume

Bivariate Fit of Total Al By Xypex
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Bivariate Fit of Dry Blend Cr By Ca

Bivariate Fit of Dry Blend Cr By Total Cr
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Bivariate Fit of Dry Blend Cr By Simulant Cr

Bivariate Fit of Dry Blend Cr By Fe
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Bivariate Fit of Dry Blend Cr By Simulant S
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Appendix B. Factor Correlations

Bivariate Fit of Dry Blend Cr By NO2-

Bivariate Fit of Dry Blend Cr By NO3+NO2
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Appendix B. Factor Correlations

Bivariate Fit of Dry Blend Cr By OH

Bivariate Fit of Dry Blend Cr By Silica fume
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Bivariate Fit of Dry Blend Na By Ca

Bivariate Fit of Dry Blend Na By Total Cr
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Bivariate Fit of Dry Blend Na By Simulant Cr

Bivariate Fit of Dry Blend Na By Fe

Bivariate Fit of Dry Blend Na By Mg

Page B19 of B40

0.8 v
ol ¥ A4
Y
ool £ YY ¥ v

<
z
T 05
5
o
> 04-
a
03
02
z XXZ z X Z X y.4
0.1 T T T T T
0.01 0.02 0.03 0.04 0.05 0.06
Simulant Cr

Bivariate Fit of Simulant Na By Simulant Cr

08 £$3 Y

o7 SN
06 @?}(W

<
z
2 05
2
]
> 0.4-
o

0.3

0.2+

Xz R Xz Z
0.1 T T T T T T T T
1 11 12 13 14 15 16 17 18 19
Fe

Bivariate Fit of Simulant Na By Fe

08
Y
o7 Y

06 Y
05-

0.4

Dry Blend Na

0.3

0.2+

X

&

©©

X

0.1 T T T
0.5 1 15 2

Mg

Bivariate Fit of Simulant Na By Mg

T T
25 3

7 7 7
65| X % 65 &? % 65 E ?( L 8
5 X X 5 ' XX 5 \4 X
s 55 S 55 2 55
£Y x ¥ £Y W xE TE Y x ¢
E E E
7 5] ® 45 B 45
Jo¥ ¥ N 4 X o Y X &
¥z ¥ 7 Y z #*1 oz Y
001 002 003 004 005 006 111 12 13 14 15 16 17 18 19 “05 1 15 2 25 3
Simulant Cr Fe Mg
Bivariate Fit of P By Simulant Cr Bivariate Fit of P By Fe Bivariate Fit of P By Mg
0.09 x 0.09 Y XZ 009 £ Y X
0.08 | X % 0ws| OY Y XZX 0.8 z YY XX &
0.07- X X 0.07- Yo X % 0.07- Yy Xx &
¥ S¥ Xz z ¥ X g
0.06 0.06- 0.06-
o ¥ X - oY X . Y x <
0.05 ¥ 0.05-1 oY 0.05- Y O
0.04 - z % 0.04-| ¢ Zz 0.04-| % Y
0.03 ¥ > X 0.03- QY@Y Z X > 0.03-] ZZ YY X & O
0.02 T § T T T 0.0 T T T Q\ Y T T T T 0.02 T \Y T T T Q
0.01 0.02 0.03 0.04 0.05 0.06 1 11 12 13 14 15 16 17 18 19 05 1 15 2 25 3
Simulant Cr Fe Mg
Bivariate Fit of Total S By Simulant Cr Bivariate Fit of Total SBy Fe Bivariate Fit of Total S By Mg
0.9 0.9 0.9
Y Y Y
0.8 0.8 0.8
Y 2’ Y Y z % YY zY z z 7z ;W
0.7+ Y. Y Y 0.7 Y 0.7 Y
Czy Y z Y U YY v zZ z L Zz Y
% o5 2 v 2 % o5 yo 4 z R o
= Y = Y X = Y X
051 <& O < % 5 05 & o ® Z 05 Z o O @
0.4 QXxx © X X 04 - K x 0.4 x<>f<x N -
' & S 1o o < ' X 60
03 ‘ ‘ X ‘ ‘ 03 —— 03 ‘ ‘ X ;
0.01 0.02 0.03 0.04 0.05 0.06 1 11 12 13 14 15 16 17 18 19 05 1 15 2 25 3
Simulant Cr Fe Mg
Bivariate Fit of Dry Blend S By Simulant Cr Bivariate Fit of Dry Blend S By Fe Bivariate Fit of Dry Blend S By Mg
07 07 0.7
0.65 Y 0.65 Y 0.65 y
651 Y .65 .65
06 7 Y 4 Y 06 Y 4 0.6 Zz Y
0.55 Yy Y Y4 0551 W z 055 r 4 Y
»n Y » W » Y
2 o5 Y 2 o5 2 o5
2 0.45- z z ;; 0.45- z 2 0.45-] z
0.4 & <& 0.4 & 1% 0.4 &
03| O O 035 <© 035 ©
05 X X <& L © XK | ¢
. >S( % X 03 K 03 «
0.25 T T T T ?‘ 0.25 T T T % T T T T 0.25 T T g( T T
0.01 0.02 0.03 0.04 0.05 0.06 1 11 12 13 14 15 16 17 18 19 05 1 15 2 25 3
Simulant Cr Fe Mg
SRNL-L3100-2014-00170 JMP 11.1.1



Appendix B. Factor Correlations

Bivariate Fit of Dry Blend Na By Total Na

Bivariate Fit of Dry Blend Na By Dry Blend Na
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Appendix B. Factor Correlations

Bivariate Fit of Dry Blend Na By Simulant S

Bivariate Fit of Dry Blend Na By Si
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Bivariate Fit of 1 By NO2-

Bivariate Fit of 1 By NO3+NO2

Bivariate Fit of |1 By |
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Bivariate Fit of 1 By OH

Bivariate Fit of | By Silica fume

Bivariate Fit of |1 By Xypex
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Appendix C. Correlations Among Response Variables

Fit Group
Bivariate Fit of Density By Density
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2
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1.75
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Density

[ timar]

Linear Fit
Density = 0 + 1*Density
Summary of Fit

RSquare 1
RSquare Adj 1
Root Mean Square Error 0
Mean of Response 1.847407
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 0.25250704 0.252507
Error 52 0.00000000 0.000000 Prob>F

C. Total 53 0.25250704
Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 0 0
Density 1 0

Bivariate Fit of Porosity % By Density
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Y

Porosity %

0.5 z

v Zg §n

175 18 1.85 19 1.95

Density
[ tinear ]

Linear Fit
Porosity % = 0.6710869 - 0.0653836*Density
Summary of Fit
RSquare 0.007116
RSquare Adj -0.01771
Root Mean Square Error 0.051469
Mean of Response 0.550658
Observations (or Sum Wgts) 42
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 0.00075940 0.000759 0.2867
Error 40 0.10596209 0.002649 Prob >F
C. Total 41 0.10672149 0.5953

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 0.6710869 0.225067 2.98 0.0049*
Density  -0.065384 0.122118 -0.54 0.5953

0.45
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Bivariate Fit of Density By Porosity %
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Linear Fit
Density = 1.9018091 - 0.1088301*Porosity %
Summary of Fit
RSquare 0.007116
RSquare Adj -0.01771
Root Mean Square Error 0.066403
Mean of Response 1.841881
Observations (or Sum Wgts) 42
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 0.00126401 0.001264 0.2867
Error 40 0.17637240 0.004409 Prob>F
C. Total 41 0.17763640 0.5953

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept  1.9018091 0.112397 16.92 <.0001*
Porosity %  -0.10883 0.203263  -0.54 0.5953

Bivariate Fit of Porosity % By Porosity %
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X
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a
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0.45 0.5 0.55 0.6
Porosity %
[ e
Linear Fit
Porosity % = 0 + 1*Porosity %
Summary of Fit
RSquare 1
RSquare Adj 1
Root Mean Square Error 0
Mean of Response 0.550658
Observations (or Sum Wgts) 42
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 0.10672149 0.106721
Error 40 0.00000000 0.000000 Prob>F
C. Total 41 0.10672149
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 0 0
Porosity % 1 0
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Appendix C. Correlations Among Response Variables

Bivariate Fit of Density By Compressive Strength (psi)
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Linear Fit
Density = 1.7888963 + 1.4258e-5*Compressive Strength (psi)
Summary of Fit

RSquare 0.158233
RSquare Adj 0.137189
Root Mean Square Error 0.061141
Mean of Response 1.841881
Observations (or Sum Wgts) 42
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 0.02810791 0.028108 7.5191
Error 40 0.14952849 0.003738 Prob>F
C. Total 41 0.17763640 0.0091*
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 1.7888963 0.021503 83.19 <.0001*

Compressive Strength (psi) 1.4258e-5 5.2e-6 2.74 0.0091*

Bivariate Fit of Porosity % By Compressive Strength (psi)

Porosity %

% T

1000 2000 3000 4000 5000 6000 7000 8000

0.45

Compressive Strength (psi)

Linear Fit
Porosity % = 0.566546 - 4.2755e-6*Compressive Strength (psi)
Summary of Fit
RSquare 0.023682
RSquare Adj -0.00073
Root Mean Square Error 0.051038
Mean of Response 0.550658
Observations (or Sum Wgts) 42
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 0.00252737 0.002527 0.9703
Error 40 0.10419411 0.002605 Prob>F
C. Total 41 0.10672149 0.3305
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 0.566546  0.01795 31.56 <.0001*

Compressive Strength (psi) -4.275e-6  4.341e-6  -0.99 0.3305
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Bivariate Fit of Density By Gel Time (min)

1.95 @

Density
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Gel Time (min)
Linear Fit

Density = 1.8800286 - 0.0011156*Gel Time (min)
Summary of Fit

RSquare 0.245954
RSquare Adj 0.231453
Root Mean Square Error 0.060511
Mean of Response 1.847407
Observations (or Sum Wgts) 54
Analysis of Variance

Sum of
Source DF Squares Mean Square  F Ratio
Model 1 0.06210516 0.062105 16.9613
Error 52 0.19040188 0.003662 Prob >F
C. Total 53 0.25250704 0.0001*
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 1.8800286 0.011426 164.54 <.0001*

Gel Time (min) -0.001116 0.000271  -4.12 0.0001*

Bivariate Fit of Porosity % By Gel Time (min)
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Linear Fit

Porosity % = 0.5366945 + 0.0004241*Gel Time (min)
Summary of Fit
RSquare 0.071843
RSquare Adj 0.048639
Root Mean Square Error 0.049763
Mean of Response 0.550658
Observations (or Sum Wgts) 42
Analysis of Variance

Sum of

Source DF Squares Mean Square  F Ratio
Model 1 0.00766717 0.007667 3.0961
Error 40 0.09905432 0.002476 Prob >F
C. Total 41 0.10672149 0.0861
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 0.5366945 0.011042 48.60 <.0001*

Gel Time (min) 0.0004241  0.000241 1.76 0.0861
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Bivariate Fit of Density By Avg Flow Dia. (mm) Bivariate Fit of Density By Bleed %

= 2
2 2 185 Y
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Avg Flow Dia. (mm) Bleed %
Linear Fit Linear Fit
Density = 2.0565407 - 0.001053*Avg Flow Dia. (mm) Density = 1.852268 - 0.0115882*Bleed %
Summary of Fit Summary of Fit
RSquare 0.663485 RSquare 0.046949
RSquare Adj 0.657014 RSquare Adj 0.028621
Root Mean Square Error 0.040424 Root Mean Square Error 0.068029
Mean of Response 1.847407 Mean of Response 1.847407
Observations (or Sum Wgts) 54 Observations (or Sum Wgts) 54
Analysis of Variance Analysis of Variance
Sum of Sum of
Source DF Squares Mean Square F Ratio Source DF Squares Mean Square  F Ratio
Model 1 0.16753474 0.167535 102.5252 Model 1 0.01185502 0.011855 2.5616
Error 52 0.08497230 0.001634 Prob>F Error 52 0.24065202 0.004628 Prob >F
C. Total 53 0.25250704 <.0001* C. Total 53 0.25250704 0.1155
Parameter Estimates Parameter Estimates
Term Estimate Std Error tRatio Prob>|t| Term Estimate Std Error tRatio Prob>|t|
Intercept 2.0565407 0.021374 96.22 <.0001* Intercept  1.852268 0.009743 190.11 <.0001*
Avg Flow Dia. (mm) -0.001053 0.000104 -10.13 <.0001* Bleed % -0.011588  0.00724  -1.60 0.1155

Bivariate Fit of Porosity % By Avg Flow Dia. (mm) Bivariate Fit of Porosity % By Bleed %

</z< - -
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X, o g‘
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0.45 0.45
100 150 200 250 300 -1 0 1 2 3 4 5 6 7
Avg Flow Dia. (mm) Bleed %
Linear Fit Linear Fit

Porosity % = 0.5378179 + 6.4833e-5*Avg Flow Dia. (mm)
Summary of Fit

Porosity % = 0.5473686 + 0.0060996*Bleed %
Summary of Fit

RSquare 0.004191 RSquare 0.02983
RSquare Adj -0.0207 RSquare Adj 0.005576
Root Mean Square Error 0.051545 Root Mean Square Error 0.050877
Mean of Response 0.550658 Mean of Response 0.550658
Observations (or Sum Wgts) 42 Observations (or Sum Wgts) 42
Analysis of Variance Analysis of Variance
Sum of Sum of
Source DF Squares Mean Square  F Ratio Source DF Squares Mean Square  F Ratio
Model 1 0.00044724 0.000447 0.1683 Model 1 0.00318354 0.003184 1.2299
Error 40 0.10627425 0.002657 Prob>F Error 40 0.10353795 0.002588 Prob >F
C. Total 41 0.10672149 0.6838 C. Total 41 0.10672149 0.2740

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 05378179  0.03229 16.66 <.0001*

Avg Flow Dia. (mm) 6.4833e-5 0.000158 0.41 0.6838
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Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 0.5473686 0.008392 65.22 <.0001*
Bleed % 0.0060996 0.0055 1.11 0.2740
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Bivariate Fit of Density By isothermal calorimetry @ 300H (J/g)
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isothermal calorimetry @ 300H (J/g)

Linear Fit
Density = 2.0753438 - 0.0006898*isothermal calorimetry @ 300H
(Y/g)
Summary of Fit
RSquare 0.260325
RSquare Adj 0.246101
Root Mean Square Error 0.059932
Mean of Response 1.847407
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF  Squares Mean Square F Ratio
Model 1 0.06573391 0.065734  18.3012
Error 52 0.18677312 0.003592 Prob>F
C. Total 53 0.25250704 <.0001*
Parameter Estimates
Term Estimate Std Error tRatio Prob>[t|
Intercept 2.0753438 0.053902 38.50 <.0001*

isothermal calorimetry @ 300H (J/g) -0.00069 0.000161 -4.28 <.0001*
Bivariate Fit of Porosity % By isothermal calorimetry @ 300H (J/g)

&
Z X
0.6 Z YY§
B3 < Y X
S 055 4
s Y
05 z
27
045

100 150 200 250 300 350 400 450

isothermal calorimetry @ 300H (J/g)

Linear Fit
Porosity % = 0.5853814 - 0.000107*isothermal calorimetry @ 300H
(Y/g)

Summary of Fit

RSquare 0.011214

RSquare Adj -0.01351

Root Mean Square Error 0.051363

Mean of Response 0.550658

Observations (or Sum Wgts) 42

Analysis of Variance
Sum of

Source DF Squares Mean Square  F Ratio

Model 1 0.00119678 0.001197  0.4536

Error 40 0.10552471 0.002638 Prob>F

C. Total 41 0.10672149 0.5045

Parameter Estimates

Term Estimate Std Error tRatio Prob>[t|
Intercept 05853814  0.05216 11.22 <.0001*

isothermal calorimetry @ 300H (J/g) -0.000107 0.000159  -0.67 0.5045
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Bivariate Fit of Density By isothermal calorimetry time to peak (H)
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isothermal calorimetry time to peak (H}

Linear Fit
Density = 1.8867466 - 0.0005541*isothermal calorimetry time to
peak (H)

Summary of Fit

RSquare 0.058029

RSquare Adj 0.039914

Root Mean Square Error 0.067632

Mean of Response 1.847407

Observations (or Sum Wgts) 54

Analysis of Variance
Sum of

Source DF Squares Mean Square  F Ratio

Model 1 0.01465272 0.014653 3.2034

Error 52 0.23785431 0.004574 Prob >F

C. Total 53 0.25250704 0.0793

Parameter Estimates

Term Estimate Std Error tRatio Prob>[t|
Intercept 1.8867466 0.023829 79.18 <.0001*

isothermal calorimetry time to peak (H) -0.000554  0.00031  -1.79 0.0793
Bivariate Fit of Porosity % By isothermal calorimetry time to peak (H)
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0 50 100 150

isothermal calorimetry time to peak (H}

Linear Fit
Porosity % = 0.5419274 + 0.0001242*isothermal calorimetry time to
peak (H)

Summary of Fit

RSquare 0.005922
RSquare Adj -0.01893
Root Mean Square Error 0.0515
Mean of Response 0.550658
Observations (or Sum Wgts) 42

Analysis of Variance
Sum of

Source DF Squares Mean Square  F Ratio

Model 1 0.00063201 0.000632  0.2383

Error 40 0.10608947 0.002652 Prob >F

C. Total 41 0.10672149 0.6281

Parameter Estimates

Term Estimate Std Error tRatio Prob>[t|
Intercept 0.5419274 0.019571 27.69 <.0001*

isothermal calorimetry time to peak (H) 0.0001242 0.000254  0.49 0.6281
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Appendix C. Correlations Among Response Variables

Bivariate Fit of Density By isothermal calorimetry energy at peak uwW/g

1.95 & Q@\OfY
X
19 - %< q
: > y
E? 1.85 YY Y
Y
18
g
175 X >><<

500 1000 1500 2000 2500 3000 3500 4000 4500
isothermal calorimetry energy at peak uw/c

Linear Fit
Density = 1.8672963 - 9.7641e-6*isothermal calorimetry energy at
peak uW/g
Summary of Fit
RSquare 0.007754
RSquare Adj -0.01133
Root Mean Square Error 0.069414
Mean of Response 1.847407
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF  Squares Mean Square F Ratio
Model 1 0.00195785 0.001958  0.4063
Error 52 0.25054919 0.004818 Prob>F
C. Total 53 0.25250704 0.5266
Parameter Estimates
Term Estimate Std Error tRatio Prob>[t|
Intercept 1.8672963 0.032599 57.28 <.0001*

isothermal calorimetry energy at peak uW/g -9.764e-6  1.532e-5 -0.64 0.5266

Bivariate Fit of Porosity % By
isothermal calorimetry energy at peak uW/g

<> -
06 Z X
y' X
éo.ss Z %@Y Y X
g Y
05 z

2%

45
500 1000 1500 2000 2500 3000 3500 4000 4500
isothermal calorimetry energy at peak uwW/¢

Linear Fit
Porosity % = 0.599957 - 0.0000249*isothermal calorimetry energy at
peak uw/g
Summary of Fit
RSquare 0.102906
RSquare Adj 0.080479
Root Mean Square Error 0.048923
Mean of Response 0.550658
Observations (or Sum Wgts) 42
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 0.01098233 0.010982 4.5884
Error 40 0.09573915 0.002393 Prob > F
C. Total 41 0.10672149 0.0383*
Parameter Estimates
Term Estimate Std Error tRatio Prob>[t|
Intercept 0.599957 0.024221 24.77 <.0001*

isothermal calorimetry energy at peak uwW/g -0.000025 1.163e-5 -2.14 0.0383*

SRNL-L3100-2014-00170

Bivariate Fit of Density By flow yield stress Pa
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2 185 X
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18
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175 %
0 20 40 60 80

flow yield stress Pa

Linear Fit
Density = 1.7992964 + 0.0024288*flow yield stress Pa
Summary of Fit

RSquare 0.59159
RSquare Adj 0.583581
Root Mean Square Error 0.044779
Mean of Response 1.846547
Observations (or Sum Wgts) 53
Analysis of Variance

Sum of
Source DF Squares Mean Square  F Ratio
Model 1 0.14812758 0.148128 73.8744
Error 51 0.10226155 0.002005 Prob>F
C. Total 52 0.25038913 <.0001*
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 1.7992964  0.00825 218.11 <.0001*

flow yield stress Pa 0.0024288 0.000283 8.60 <.0001*

Bivariate Fit of Porosity % By flow yield stress Pa
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flow yield stress Pa

Linear Fit
Porosity % = 0.5486734 + 0.0001755*flow yield stress Pa
Summary of Fit

RSquare 0.004961
RSquare Adj -0.02055
Root Mean Square Error 0.051696
Mean of Response 0.551729
Observations (or Sum Wgts) 41
Analysis of Variance

Sum of
Source DF Squares Mean Square  F Ratio
Model 1 0.00051965 0.000520 0.1944
Error 39 0.10422699 0.002672 Prob>F
C. Total 40 0.10474664 0.6617
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 0.5486734 0.010639 51.57 <.0001*

flow yield stress Pa 0.0001755 0.000398 0.44 0.6617

100
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Bivariate Fit of Density By flow plastic viscosity cP Bivariate Fit of Density By leach index Na

1.95 OO Y Y

1.9
= 2
z 2 185
g 5 Y
X
18 f
1.75 X gg Y
0 100 200 300 400 500 600 700 75 7.75 8 8.25 85 8.75 9
flow plastic viscosity cP leach index Na
Linear Fit Linear Fit
Density = 1.7746488 + 0.0003522*flow plastic viscosity cP Density = 0.7501966 + 0.1326885*leach index Na
Summary of Fit Summary of Fit
RSquare 0.592668 RSquare 0.17878
RSquare Adj 0.584681 RSquare Adj 0.162988
Root Mean Square Error 0.044719 Root Mean Square Error 0.063149
Mean of Response 1.846547 Mean of Response 1.847407
Observations (or Sum Wgts) 53 Observations (or Sum Wgts) 54
Analysis of Variance Analysis of Variance
Sum of Sum of
Source DF Squares Mean Square F Ratio Source DF Squares Mean Square  F Ratio
Model 1 0.14839768 0.148398  74.2051 Model 1 0.04514332 0.045143  11.3205
Error 51 0.10199145 0.002000 Prob>F Error 52 0.20736372 0.003988 Prob >F
C. Total 52 0.25038913 <.0001* C. Total 53 0.25250704 0.0014*
Parameter Estimates Parameter Estimates
Term Estimate Std Error tRatio Prob>|t| Term Estimate Std Error tRatio Prob>|t|
Intercept 1.7746488 0.010363 171.25 <.0001* Intercept 0.7501966 0.326219 2.30 0.0255*
flow plastic viscosity cP 0.0003522  4.089e-5 8.61 <.0001* leach index Na 0.1326885 0.039437 3.36 0.0014*
Bivariate Fit of Porosity % By flow plastic viscosity cP Bivariate Fit of Porosity % By leach index Na
z [0 z
X Z v ¥ Z X
06 Z 0.6 Y Z
Y X Y
X Z vvx B %
S 055 Z I K Z S 055 Z
& Y 4
0.5 0.5
Y % - % Y
$ Y X OXxxXy
0.45 0.45
0 100 200 300 400 500 600 700 75 7.75 8 8.25 85 8.75 9
flow plastic viscosity cP leach index Na
Linear Fit Linear Fit
Porosity % = 0.5501327 + 7.8022e-6*flow plastic viscosity cP Porosity % = 1.0580927 - 0.0612175*leach index Na
Summary of Fit Summary of Fit
RSquare 0.000587 RSquare 0.08167
RSquare Adj -0.02504 RSquare Adj 0.058712
Root Mean Square Error 0.05181 Root Mean Square Error 0.049499
Mean of Response 0.551729 Mean of Response 0.550658
Observations (or Sum Wgts) 41 Observations (or Sum Wgts) 42
Analysis of Variance Analysis of Variance
Sum of Sum of
Source DF Squares Mean Square  F Ratio Source DF Squares Mean Square  F Ratio
Model 1 0.00006146 0.000061 0.0229 Model 1 0.00871598 0.008716 3.5573
Error 39 0.10468518 0.002684 Prob>F Error 40 0.09800551 0.002450 Prob>F
C. Total 40 0.10474664 0.8805 C. Total 41 0.10672149 0.0666
Parameter Estimates Parameter Estimates
Term Estimate Std Error tRatio Prob>|t| Term Estimate Std Error tRatio Prob>|t|
Intercept 0.5501327 0.013295 41.38 <.0001* Intercept 1.0580927 0.269149 3.93 0.0003*
flow plastic viscosity cP  7.8022e-6  5.156e-5 0.15 0.8805 leach index Na -0.061217 0.032457  -1.89 0.0666
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Bivariate Fit of Density By leach index NO3-

1.95 YQ@YY

Density

7.5 8 8.5 9

leach index NO3-

Linear Fit
Density = 1.5981044 + 0.0302077*leach index NO3-
Summary of Fit

RSquare 0.013311
RSquare Adj -0.00566
Root Mean Square Error 0.069219
Mean of Response 1.847407
Observations (or Sum Wgts) 54
Analysis of Variance

Sum of
Source DF Squares Mean Square  F Ratio
Model 1 0.00336105 0.003361 0.7015
Error 52 0.24914598 0.004791 Prob>F
C. Total 53 0.25250704 0.4061
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 1.5981044  0.297805 5.37 <.0001*

leach index NO3- 0.0302077 0.036067  0.84 0.4061

Bivariate Fit of Porosity % By leach index NO3-

“ z
0.6 x*zx
Sy ¢ Y

Porosity %

X
27y

0.45
75 8 8.5 9

leach index NO3-

Linear Fit
Porosity % = 0.7142039 - 0.0198112*leach index NO3-
Summary of Fit
RSquare 0.012913
RSquare Adj -0.01176
Root Mean Square Error 0.051318
Mean of Response 0.550658
Observations (or Sum Wgts) 42
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 0.00137810 0.001378 0.5233
Error 40 0.10534338 0.002634 Prob>F
C. Total 41 0.10672149 0.4737

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 0.7142039  0.226224 3.16 0.0030*
leach index NO3- -0.019811 0.027387  -0.72 0.4737

SRNL-L3100-2014-00170

Bivariate Fit of Density By leach index |
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leach index |

Linear Fit

Density = 1.9375798 - 0.0102943*leach index |
Summary of Fit
RSquare 0.012656
RSquare Adj -0.00633
Root Mean Square Error 0.069242
Mean of Response 1.847407
Observations (or Sum Wgts) 54
Analysis of Variance

Sum of

Source DF Squares Mean Square  F Ratio
Model 1 0.00319564 0.003196 0.6665
Error 52 0.24931140 0.004794 Prob >F
C. Total 53 0.25250704 0.4180
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 1.9375798 0.110851 17.48 <.0001*
leach index | -0.010294 0.012609 -0.82 0.4180

Bivariate Fit of Porosity % By leach index |
-
zZ x
Z
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Yy

0.6

0.55

Porosity %

0.5 z

0.45
7 75 8 8.5 9 9.5 10 105 11

leach index |

Linear Fit
Porosity % = 0.3394179 + 0.0237806*leach index |
Summary of Fit
RSquare 0.143462
RSquare Adj 0.122048
Root Mean Square Error 0.047805
Mean of Response 0.550658
Observations (or Sum Wgts) 42
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 0.01531045 0.015310 6.6996
Error 40 0.09141104 0.002285 Prob >F
C. Total 41 0.10672149 0.0134*

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 0.3394179  0.081944 4.14 0.0002*
leach index | 0.0237806 0.009188 2.59 0.0134*
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Bivariate Fit of Density By leach index Tc

195 O SO O
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z v !
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leach index Tc

Linear Fit
Density = 1.5769921 + 0.0261144*leach index Tc
Summary of Fit

RSquare 0.048684
RSquare Adj 0.020704
Root Mean Square Error 0.067048
Mean of Response 1.847972
Observations (or Sum Wgts) 36
Analysis of Variance

Sum of

Source DF Squares Mean Square  F Ratio

Model 1 0.00782195 0.007822 1.7400
Error 34 0.15284702 0.004496 Prob>F
C. Total 35 0.16066897 0.1960
Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 1.5769921 0.205736 7.67 <.0001*
leach index Tc 0.0261144  0.019798 1.32 0.1960

Bivariate Fit of Porosity % By leach index Tc
-

Z X
06 Y ZY Y Y
Xy
é 055 M
05 z
X Z XX
0.45

8.5 9 9.5 10 10.5 11 115 12

leach index Tc

Linear Fit
Porosity % = 0.6172659 - 0.0060171*leach index Tc
Summary of Fit
RSquare
RSquare Adj
Root Mean Square Error 0.050911
Mean of Response 0.554668
Observations (or Sum Wgts) 24
Analysis of Variance
Sum of
Squares Mean Square  F Ratio

0.006718
-0.03843

Source DF

Model 1 0.00038567 0.000386 0.1488
Error 22 0.05702269 0.002592 Prob>F
C. Total 23 0.05740837 0.7034
Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 0.6172659 0.162612 3.80 0.0010*
leach index Tc  -0.006017 0.015599  -0.39 0.7034
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Bivariate Fit of Density By leach index Cr
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leach index Cr

Linear Fit
Density = 1.3278626 + 0.0401468*leach index Cr
Summary of Fit

RSquare 0.044085
RSquare Adj 0.025702
Root Mean Square Error 0.068131
Mean of Response 1.847407
Observations (or Sum Wgts) 54
Analysis of Variance

Sum of
Source DF Squares Mean Square  F Ratio
Model 1 0.01113174 0.011132 2.3981
Error 52 0.24137530 0.004642 Prob >F
C. Total 53 0.25250704 0.1275
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 1.3278626  0.335623 3.96 0.0002*
leach index Cr 0.0401468 0.025925 1.55 0.1275

Bivariate Fit of Porosity % By leach index Cr
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leach index Cr

Linear Fit
Porosity % = 0.7597773 - 0.0161159*|each index Cr
Summary of Fit

RSquare 0.014069
RSquare Adj -0.01058
Root Mean Square Error 0.051288
Mean of Response 0.550658
Observations (or Sum Wgts) 42
Analysis of Variance

Sum of
Source DF Squares Mean Square  F Ratio
Model 1 0.00150146 0.001501 0.5708
Error 40 0.10522003 0.002631 Prob >F
C. Total 41 0.10672149 0.4544
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 0.7597773  0.276907 2.74 0.0090*
leach index Cr  -0.016116 0.021331  -0.76 0.4544
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Fit Group
Bivariate Fit of Compressive Strength (psi) By Density

O
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Compressive Strength (psi)

2000
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175 18 185 19 195

Density

Linear Fit
Compressive Strength (psi) = -16724.57 + 11097.711*Density
Summary of Fit

RSquare 0.158233

RSquare Adj 0.137189

Root Mean Square Error 1705.757

Mean of Response 3716.095

Observations (or Sum Wgts) 42

Analysis of Variance

Sum of

Source DF  Squares Mean Square F Ratio
Model 1 21877555 21877555  7.5191
Error 40 116384240 2909606 Prob > F

C. Total 41 138261796 0.0091*

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept -16724.57 7459.045 -2.24 0.0306*
Density 11097.711  4047.167 2.74 0.0091*

Bivariate Fit of Gel Time (min) By Density

140
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100 \4
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£
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175 18 1.85 19 1.95
Density

Linear Fit
Gel Time (min) = 436.53185 - 220.46632*Density
Summary of Fit

RSquare 0.245954

RSquare Adj 0.231453

Root Mean Square Error 26.8998

Mean of Response 29.24074

Observations (or Sum Wgts) 54

Analysis of VVariance

Sum of

Source DF Squares Mean Square  F Ratio
Model 1 12273.205 12273.2 16.9613
Error 52 37627.166 7236 Prob>F

C. Total 53 49900.370 0.0001*
Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 436.53185 98.96288 4.41 <.0001*
Density -220.4663 5353186 -4.12 0.0001*
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Bivariate Fit of Compressive Strength (psi) By Porosity %
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Porosity %
Linear Fit
Compressive Strength (psi) = 6766.2073 - 5539.0316*Porosity %
Summary of Fit
RSquare 0.023682
RSquare Adj -0.00073
Root Mean Square Error 1837.032
Mean of Response 3716.095
Observations (or Sum Wgts) 42
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 3274308 3274308  0.9703
Error 40 134987488 3374687 Prob>F
C. Total 41 138261796 0.3305
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept ~ 6766.2073 3109.459  2.18 0.0355*
Porosity % -5539.032 5623.295 -0.99 0.3305
Bivariate Fit of Gel Time (min) By Porosity %
140
120 Z
100 X
= Y Y
£
= 80 Y
£
L) X X
8 Y
w < Y
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20 Y
. Y = Y%KYX YTGZ«

0.45 0.5 0.55
Porosity %
Linear Fit
Gel Time (min) = -60.36301 + 169.41836*Porosity %
Summary of Fit
RSquare 0.071843
RSquare Adj 0.048639
Root Mean Square Error 31.45398
Mean of Response 32.92857
Observations (or Sum Wgts) 42
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 3063.182 3063.18 3.0961
Error 40 39574.104 989.35 Prob>F
C. Total 41  42637.286 0.0861
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|

Intercept ~ -60.36301 5324069 -1.13 0.2636
Porosity % 169.41836 96.283 1.76 0.0861
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Bivariate Fit of Compressive Strength (psi) By Compressive Strength (psi) = Bivariate Fit of Compressive Strength (psi) By Gel Time (min)
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Compressive Strength (psi)

Linear Fit
Compressive Strength (psi) = 0 + 1*Compressive Strength (psi)
Summary of Fit

RSquare 1
RSquare Adj 1
Root Mean Square Error 0
Mean of Response 3716.095
Observations (or Sum Wgts) 42
Analysis of Variance
Sum of
Source DF  Squares Mean Square F Ratio
Model 1 138261796 138261796
Error 40 0 0 Prob>F

C. Total 41 138261796
Parameter Estimates

Term Estimate Std Error tRatio Prob>[t|
Intercept 0 0
Compressive Strength (psi) 1 0

Bivariate Fit of Gel Time (min) By Compressive Strength (psi)

140

1207

w Y
80 Y Y
60 X X

Gel Time (min)

X
YZZ W X A

1000 2000 3000 4000 5000 6000 7000 8000

Compressive Strength (psi)

Linear Fit
Gel Time (min) = 58.390877 - 0.0068519*Compressive Strength
(psi)
Summary of Fit
RSquare 0.152242
RSquare Adj 0.131048
Root Mean Square Error 30.06081
Mean of Response 32.92857
Observations (or Sum Wgts) 42
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 6491.185 6491.18 7.1833
Error 40 36146.101 903.65 Prob>F
C. Total 41 42637.286 0.0106*

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 58.390877 10.57218 552 <.0001*
Compressive Strength (psi) -0.006852 0.002557  -2.68 0.0106*

SRNL-L3100-2014-00170

Gel Time (min)

Linear Fit
Compressive Strength (psi) = 4447.7335 - 22.21895*Gel Time (min)
Summary of Fit

RSquare 0.152242
RSquare Adj 0.131048
Root Mean Square Error 1711.816
Mean of Response 3716.095
Observations (or Sum Wgts) 42
Analysis of Variance

Sum of
Source DF Squares Mean Square  F Ratio
Model 1 21049249 21049249 7.1833
Error 40 117212546 2930313.7 Prob>F
C. Total 41 138261796 0.0106*
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 44477335 379.8538 11.71 <.0001*

Gel Time (min) -22.21895 8.290148  -2.68 0.0106*

Bivariate Fit of Gel Time (min) By Gel Time (min)
140

120
100
80

60

Gel Time (min)

)

20

0 20 40 60 80 100 120 140

Gel Time (min)

Linear Fit
Gel Time (min) = 0 + 1*Gel Time (min)
Summary of Fit

RSquare 1
RSquare Adj 1
Root Mean Square Error 0
Mean of Response 29.24074
Observations (or Sum Wgts) 54
Analysis of VVariance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 49900.370 49900.4
Error 52 0.000 0.0 Prob>F

C. Total 53 49900.370
Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 0 0
Gel Time (min) 1 0
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Bivariate Fit of Compressive Strength (psi) By Avg Flow Dia. (mm)
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Linear Fit
Compressive Strength (psi) = 7116.4264 - 17.169054*Avg Flow
Dia. (mm)
Summary of Fit
RSquare 0.226851
RSquare Adj 0.207523
Root Mean Square Error 1634.755
Mean of Response 3716.095
Observations (or Sum Wgts) 42
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 31364885 31364885 11.7365
Error 40 106896911 26724228 Prob>F
C. Total 41 138261796 0.0014*
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 7116.4264 1024.101 6.95 <.0001*
Avg Flow Dia. (mm) -17.16905 5.011608 -3.43 0.0014*

Bivariate Fit of Gel Time (min) By Avg Flow Dia. (mm)
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Avg Flow Dia. (mm)
Linear Fit
Gel Time (min) = -31.76745 + 0.307177*Avg Flow Dia. (mm)
Summary of Fit
RSquare 0.285714
RSquare Adj 0.271977
Root Mean Square Error 26.18101
Mean of Response 29.24074
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 14257.213 14257.2  20.7999
Error 52 35643.157 685.4 Prob>F
C. Total 53 49900.370 <.0001*
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept -31.76745 13.84328 -2.29 0.0258*
Avg Flow Dia. (mm) 0.307177 0.067353 456 <.0001*
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Bivariate Fit of Compressive Strength (psi) By Bleed %
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Linear Fit

Compressive Strength (psi) = 3671.4519 + 82.782342*Bleed %

Summary of Fit
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3

X
5000 §<
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Bleed %

RSquare 0.004241
RSquare Adj -0.02065
Root Mean Square Error 1855.232
Mean of Response 3716.095
Observations (or Sum Wgts) 42
Analysis of Variance

Sum of
Source DF  Squares Mean S
Model 1 586388
Error 40 137675407

C. Total 41 138261796

Parameter Estimates

quare F Ratio

586388  0.1704
3441885 Prob>F

0.6820

Term Estimate Std Error tRatio Prob>|t|

Intercept 3671.4519  306.0196
Bleed % 82.782342 200.5595

140

120

100 Y
80 Y

60

Gel Time (min)

)

20

0

-1 0 1 2 3

Linear Fit

12.00 <.0001*
0.41 0.6820

Bivariate Fit of Gel Time (min) By Bleed %

Z
Y
Y
Y
4 5
Bleed %

Gel Time (min) = 23.784256 + 13.008837*Bleed %

Summary of Fit

RSquare 0.299396
RSquare Adj 0.285923
Root Mean Square Error 25.92905
Mean of Response 29.24074
Observations (or Sum Wgts) 54
Analysis of Variance

Sum of
Source DF Squares
Model 1 14939.963
Error 52 34960.408

C. Total 53 49900.370

Parameter Estimates

Mean Square  F Ratio
14940.0 22.2217

672.3 Prob>F
<.0001*

Term Estimate Std Error tRatio Prob>|t|

Intercept 23.784256  3.713505
Bleed % 13.008837 2.759626

6.40 <.0001*
4.71 <.0001*
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Bivariate Fit of Compressive Strength (psi)

By isothermal calorimetry @ 300H (J/g)
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O
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% 4000 Y
g X
g 3o ?@?
2000 - v X
1000 7=z %%

100 150 200 250 300 350 400 450

isothermal calorimetry @ 300H (J/g)

Linear Fit

Compressive Strength (psi) = 1555.9104 + 6.6545716*isothermal
calorimetry @ 300H (J/g)

Summary of Fit

RSquare 0.0335
RSquare Adj 0.009338
Root Mean Square Error 1827.772
Mean of Response 3716.095
Observations (or Sum Wgts) 42
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 4631818 4631818 1.3865
Error 40 133629978 3340749 Prob>F
C. Total 41 138261796 0.2460
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 1555.9104  1856.134 0.84 0.4069

isothermal calorimetry @ 300H (J/g) 6.6545716 5.651534  1.18 0.2460
Bivariate Fit of Gel Time (min) By isothermal calorimetry @ 300H (J/g)
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isothermal calorimetry @ 300H (J/g)

Linear Fit
Gel Time (min) = -7.084924 + 0.1099365*isothermal calorimetry @
300H (J/g)
Summary of Fit
RSquare 0.033457
RSquare Adj 0.01487
Root Mean Square Error 30.45516
Mean of Response 29.24074
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 1669.511 1669.51 1.8000
Error 52 48230.860 927.52 Prob>F
C. Total 53 49900.370 0.1855
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept -7.084924 2739106  -0.26 0.7969

isothermal calorimetry @ 300H (J/g) 0.1099365 0.081942 1.34 0.1855
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Bivariate Fit of Compressive Strength (psi)

By isothermal calorimetry time to peak (H)
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0 50 100 150

isothermal calorimetry time to peak (H)

Linear Fit
Compressive Strength (psi) = 2587.5602 + 16.051989*isothermal
calorimetry time to peak (H)

Summary of Fit

RSquare 0.076378
RSquare Adj 0.053287
Root Mean Square Error 1786.769
Mean of Response 3716.095
Observations (or Sum Wgts) 42
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 10560107 10560107 3.3077
Error 40 127701688 3192542.2 Prob >F
C. Total 41 138261796 0.0764
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 2587.5602  679.0039 3.81 0.0005*

isothermal calorimetry time to peak (H) 16.051989 8.825981 1.82 0.0764

Bivariate Fit of Gel Time (min) By
isothermal calorimetry time to peak (H)
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isothermal calorimetry time to peak (H}

Linear Fit

Gel Time (min) = 16.875068 + 0.1741776*isothermal calorimetry
time to peak (H)
Summary of Fit

RSquare 0.029014
RSquare Adj 0.010341
Root Mean Square Error 30.52508
Mean of Response 29.24074
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF  Squares Mean Square F Ratio
Model 1 1447.785 144778 1.5538
Error 52 48452.586 931.78 Prob>F
C. Total 53 49900.370 0.2182
Parameter Estimates
Term Estimate Std Error tRatio Prob>[t|
Intercept 16.875068 10.75484 157 0.1227

isothermal calorimetry time to peak (H) 0.1741776 0.139732 1.25 0.2182
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Appendix C. Correlations Among Response Variables

Bivariate Fit of Compressive Strength (psi)
By isothermal calorimetry energy at peak uwW/g

8000 >
Y
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500 1000 1500 2000 2500 3000 3500 4000 4500

isothermal calorimetry energy at peak uw/c

Linear Fit
Compressive Strength (psi) = 3166.2199 + 0.2778017*isothermal
calorimetry energy at peak uwW/g

Summary of Fit

Compressive Strength (psi)

RSquare 0.009882
RSquare Adj -0.01487
Root Mean Square Error 1849.97
Mean of Response 3716.095
Observations (or Sum Wgts) 42
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 1366301 1366301 0.3992
Error 40 136895495 3422387 Prob>F
C. Total 41 138261796 0.5311
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 3166.2199 915.8936 3.46 0.0013*

isothermal calorimetry energy at peak uwW/g 0.2778017  0.439669 0.63 0.5311

Bivariate Fit of Gel Time (min) By
isothermal calorimetry energy at peak uwW/g
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isothermal calorimetry energy at peak uw/c

Linear Fit
Gel Time (min) = 10.690464 + 0.0091069*isothermal calorimetry
energy at peak uw/g
Summary of Fit
RSquare 0.034132
RSquare Adj 0.015557
Root Mean Square Error 30.44453
Mean of Response 29.24074
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF  Squares Mean Square F Ratio
Model 1 1703177 1703.18  1.8376
Error 52 48197.193 926.87 Prob>F
C. Total 53 49900.370 0.1811
Parameter Estimates
Term Estimate Std Error tRatio Prob>[t|
Intercept 10.690464 14.29792 0.75 0.4580

isothermal calorimetry energy at peak uwW/g 0.0091069 0.006718 1.36 0.1811
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Bivariate Fit of Compressive Strength (psi) By flow yield stress Pa
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flow yield stress Pa

Linear Fit

Compressive Strength (psi) = 2840.6351 + 51.038052*flow yield
stress Pa

Summary of Fit

RSquare 0.318519
RSquare Adj 0.301045
Root Mean Square Error 1552.677
Mean of Response 3729.195
Observations (or Sum Wgts) 41
Analysis of Variance

Sum of
Source DF Squares Mean Square F Ratio
Model 1 43944830 43944830  18.2283
Error 39 94021458 2410806.6 Prob>F
C. Total 40 137966288 0.0001*
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 2840.6351  319.553 8.89 <.0001*

flow yield stress Pa 51.038052 11.95422 4.27 0.0001*

Bivariate Fit of Gel Time (min) By flow yield stress Pa
140

120+ - Z

100 YY

soYY

60

w0

Gel Time (min)

20
0 Y(Y/:%% LN Fay

20 40 60 80 100
flow yield stress Pa

Linear Fit
Gel Time (min) = 44.00529 - 0.7315298*flow yield stress Pa
Summary of Fit
RSquare 0.273753
RSquare Adj 0.259513
Root Mean Square Error 26.43892
Mean of Response 29.77358
Observations (or Sum Wgts) 53
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 13437.942 13437.9 19.2241
Error 51 35649.841 699.0 Prob>F
C. Total 52 49087.783 <.0001*
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 4400529 4.870813 9.03 <.0001*

flow yield stress Pa  -0.73153  0.166844  -4.38 <.0001*

Page C13 of C64

JMP 11.1.1



Appendix C. Correlations Among Response Variables Page C14 of C64

Bivariate Fit of Compressive Strength (psi) By flow plastic viscosity cP = Bivariate Fit of Compressive Strength (psi) By leach index Na

8000 8000
& O

7000 Y 7000 I
E% 6000 Y XXX % 6000
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g 5000 & Y\Qy g 5000
° °
Z 4000 X 2 4000
8 8
o o

X

g a0 WY Z > 5 a0 YZ

2000 X 2000 X

z Yy o Z
1000 z 1000 77 =
0 100 200 300 400 500 600 700 75 175 8 825 85 875 9

flow plastic viscosity cP leach index Na

Linear Fit Linear Fit
Compressive Strength (psi) = 2937.7726 + 3.868422*flow plastic Compressive Strength (psi) = -28819.16 + 3925.0896*leach index
viscosity cP Na
Summary of Fit Summary of Fit
RSquare 0.109514 RSquare 0.259157
RSquare Adj 0.086681 RSquare Adj 0.240635
Root Mean Square Error 1774875 Root Mean Square Error 1600.237
Mean of Response 3729.195 Mean of Response 3716.095
Observations (or Sum Wgts) 41 Observations (or Sum Wgts) 42
Analysis of Variance Analysis of Variance
Sum of Sum of
Source DF Squares Mean Square  F Ratio Source DF Squares Mean Square  F Ratio
Model 1 15109187 15109187 4.7963 Model 1 35831451 35831451  13.9925
Error 39 122857101 3150182.1 Prob>F Error 40 102430344 2560758.6 Prob >F
C. Total 40 137966288 0.0346* C. Total 41 138261796 0.0006*
Parameter Estimates Parameter Estimates
Term Estimate Std Error tRatio Prob>|t| Term Estimate Std Error tRatio Prob>|t|
Intercept 2937.7726  455.4384 6.45 <.0001* Intercept -28819.16 8701.242  -3.31 0.0020*

flow plastic viscosity cP  3.868422 1.766368 2.19 0.0346* leach index Na 3925.0896  1049.305 3.74 0.0006*

Bivariate Fit of Gel Time (min) By flow plastic viscosity cP Bivariate Fit of Gel Time (min) By leach index Na

140 140
120 Z 120 Z
Y Y
100 100
g Y = Y Y
£ 3
:E; \é 80 Y
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© © Y_o
40
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. NE Al -
700 75 7.75 8 8.25 85 8.75 9

flow plastic viscosity cP

leach index Na

Linear Fit Linear Fit

Gel Time (min) = 46.565777 - 0.0822614*flow plastic viscosity cP Gel Time (min) = 432.29471 - 48.742334*leach index Na
Summary of Fit Summary of Fit
RSquare 0.164904 RSquare 0.122078
RSquare Adj 0.148529 RSquare Adj 0.105194
Root Mean Square Error 28.3511 Root Mean Square Error 29.0254
Mean of Response 29.77358 Mean of Response 29.24074
Observations (or Sum Wgts) 53 Observations (or Sum Wgts) 54
Analysis of Variance Analysis of Variance

Sum of Sum of

Source DF Squares Mean Square  F Ratio Source DF Squares Mean Square  F Ratio
Model 1 8094.763 8094.76  10.0708 Model 1 6091.718 6091.72 7.2307
Error 51  40993.020 803.78 Prob>F Error 52 43808.653 842.47 Prob>F
C. Total 52 49087.783 0.0026* C. Total 53 49900.370 0.0096*
Parameter Estimates Parameter Estimates
Term Estimate Std Error tRatio Prob>|t| Term Estimate Std Error tRatio Prob>[t|
Intercept 46.565777  6.570027 7.09 <.0001* Intercept 432.29471  149.9417 2.88 0.0057*

flow plastic viscosity cP  -0.082261 0.025922

SRNL-L3100-2014-00170

-3.17 0.0026*

leach index Na -48.74233 18.12653  -2.69 0.0096*
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Bivariate Fit of Compressive Strength (psi) By leach index NO3-
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leach index NO3-
Linear Fit
Compressive Strength (psi) = -7025.864 + 1301.2295*leach index
NO3-
Summary of Fit
RSquare 0.043
RSquare Adj 0.019075
Root Mean Square Error 1818.767
Mean of Response 3716.095
Observations (or Sum Wgts) 42
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 5945238 5945238 1.7973
Error 40 132316557 3307914 Prob>F
C. Total 41 138261796 0.1876
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept -7025.864  8017.56 -0.88 0.3861

leach index NO3- 1301.2295 970.6136 1.34 0.1876

Bivariate Fit of Gel Time (min) By leach index NO3-
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leach index NO3-

Linear Fit

Gel Time (min) = 87.460138 - 7.0543631*leach index NO3-
Summary of Fit
RSquare 0.003673
RSquare Adj -0.01549
Root Mean Square Error 30.92083
Mean of Response 29.24074
Observations (or Sum Wgts) 54
Analysis of Variance

Sum of

Source DF Squares Mean Square  F Ratio
Model 1 183.297 183.297 0.1917
Error 52 49717.073 956.098 Prob > F
C. Total 53 49900.370 0.6633
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 87.460138 133.0327 0.66 0.5138

leach index NO3- -7.054363 16.11132  -0.44 0.6633
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Bivariate Fit of Compressive Strength (psi) By leach index |
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leach index |

Linear Fit

Compressive Strength (psi) = 3147.8089 + 63.975626*|each index |
Summary of Fit
RSquare 0.000801
RSquare Adj -0.02418
Root Mean Square Error 1858.433
Mean of Response 3716.095
Observations (or Sum Wgts) 42
Analysis of Variance

Sum of

Source DF  Squares Mean Square F Ratio
Model 1 110808 110808  0.0321
Error 40 138150988 3453775 Prob >F
C. Total 41 138261796 0.8587
Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 3147.8089 3185.636 0.99 0.3290
leach index | 63.975626 357.1715 0.18 0.8587

Bivariate Fit of Gel Time (min) By leach index I
140

120 4

100 Y
80 Y Y

Gel Time (min)

leach index |

Linear Fit
Gel Time (min) = -58.92432 + 10.065142*|each index |
Summary of Fit
RSquare 0.061221
RSquare Adj 0.043167
Root Mean Square Error 30.01456
Mean of Response 29.24074
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 3054.944 3054.94 3.3911
Error 52 46845.426 900.87 Prob>F
C. Total 53 49900.370 0.0713

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept -58.92432  48.05089  -1.23 0.2256
leach index | 10.065142 5.465756 1.84 0.0713
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Bivariate Fit of Compressive Strength (psi) By leach index Tc
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Linear Fit
Compressive Strength (psi) = -3238.09 + 609.07626*leach index Tc
Summary of Fit

©

leach index Tc

RSquare 0.066901
RSquare Adj 0.024487
Root Mean Square Error 1582.819
Mean of Response 3098.333
Observations (or Sum Wgts) 24
Analysis of Variance

Sum of
Source DF  Squares Mean Square F Ratio
Model 1 3951738 3951738 1.5773
Error 22 55116978 2505317 Prob>F
C. Total 23 59068715 0.2223
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept -3238.09 5055.571 -0.64 0.5285

leach index Tc 609.07626  484.9634 1.26 0.2223

Bivariate Fit of Gel Time (min) By leach index Tc
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leach index Tc
Linear Fit
Gel Time (min) = 116.50289 - 8.2961342*leach index Tc
Summary of Fit
RSquare 0.02338
RSquare Adj -0.00534
Root Mean Square Error 31.14285
Mean of Response 30.41667
Observations (or Sum Wgts) 36
Analysis of Variance
Sum of
Source DF  Squares Mean Square F Ratio
Model 1 789.419 789.419 0.8139
Error 34 32975.831 969.877 Prob>F
C. Total 35 33765.250 0.3733
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 116.50289  95.56084 1.22 0.2312

leach index Tc -8.296134 9.195609  -0.90 0.3733
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Bivariate Fit of Compressive Strength (psi) By leach index Cr
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leach index Cr

Linear Fit
Compressive Strength (psi) = -13111.07 + 1296.7965*leach index
Cr

Summary of Fit

RSquare 0.070315
RSquare Adj 0.047072
Root Mean Square Error 1792.624
Mean of Response 3716.095
Observations (or Sum Wgts) 42
Analysis of Variance

Sum of
Source DF Squares Mean Square  F Ratio
Model 1 9721819 9721819 3.0253
Error 40 128539976 3213499 Prob>F
C. Total 41 138261796 0.0897
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept -13111.07 9678.407 -1.35 0.1831

leach index Cr 1296.7965 745.5679 1.74 0.0897

Bivariate Fit of Gel Time (min) By leach index Cr
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leach index Cr

Linear Fit
Gel Time (min) = 264.34838 - 18.1675*leach index Cr
Summary of Fit

RSquare 0.045682
RSquare Adj 0.02733
Root Mean Square Error 30.26194
Mean of Response 29.24074
Observations (or Sum Wgts) 54
Analysis of Variance

Sum of
Source DF Squares Mean Square  F Ratio
Model 1 2279.557 2279.56 2.4892
Error 52 47620.813 915.78 Prob>F
C. Total 53 49900.370 0.1207
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 264.34838  149.0747 1.77 0.0820

leach index Cr  -18.1675 1151507 -1.58 0.1207
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Fit Group
Bivariate Fit of Avg Flow Dia. (mm) By Density
Y
300 Y

Avg Flow Dia. (mm)

175 18 185 19 1.95

Density

Linear Fit
Avg Flow Dia. (mm) = 1362.6557 - 630.09731*Density
Summary of Fit
RSquare 0.663485
RSquare Adj 0.657014
Root Mean Square Error 31.27008
Mean of Response 198.6093
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF  Squares Mean Square F Ratio
Model 1 100251.00 100251 102.5252
Error 52 50846.52 978 Prob>F
C. Total 53  151097.53 <.0001*

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 1362.6557 115.0409 11.84 <.0001*
Density  -630.0973 62.22891 -10.13 <.0001*

Bivariate Fit of Bleed % By Density

! Y
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Density

Linear Fit
Bleed % = 7.9041828 - 4.0514822*Density
Summary of Fit
RSquare 0.046949
RSquare Adj 0.028621
Root Mean Square Error 1.272016
Mean of Response 0.419444
Observations (or Sum Wgts) 54
Analysis of VVariance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 4.144779 4.14478 2.5616
Error 52 84.137304 1.61803 Prob>F
C. Total 53  88.282083 0.1155

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 7.9041828 4.679677 1.69 0.0972
Density -4.051482 2531371 -1.60 0.1155
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Bivariate Fit of Avg Flow Dia. (mm) By Porosity %
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Porosity %
Linear Fit

Avg Flow Dia. (mm) = 162.45621 + 64.638642*Porosity %
Summary of Fit
RSquare 0.004191
RSquare Adj -0.0207
Root Mean Square Error 51.46756
Mean of Response 198.05
Observations (or Sum Wgts) 42
Analysis of Variance
Sum of
Source DF  Squares Mean Square F Ratio
Model 1 445.90 44590  0.1683
Error 40 105956.39 264891 Prob>F
C. Total 41 106402.28 0.6838

Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|

Intercept ~ 162.45621 87.11675 1.86 0.0696
Porosity % 64.638642 157.5461 0.41 0.6838

Bivariate Fit of Bleed % By Porosity %
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Porosity %
Linear Fit
Bleed % = -2.153736 + 4.8905515*Porosity %
Summary of Fit
RSquare 0.02983
RSquare Adj 0.005576
Root Mean Square Error 1.440618
Mean of Response 0.539286
Observations (or Sum Wgts) 42
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 2.552511 2.55251 1.2299
Error 40 83.015168 2.07538 Prob>F
C. Total 41 85567679 0.2740
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|

Intercept ~ -2.153736 2.438467 -0.88 0.3824
Porosity % 4.8905515  4.40984 111 0.2740
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Bivariate Fit of Avg Flow Dia. (mm) By Compressive Strength (psi)
Y

300

Avg Flow Dia. (mm)

1000 2000 3000 4000 5000 6000 7000 8000

Compressive Strength (psi)

Linear Fit
Avg Flow Dia. (mm) = 247.15005 - 0.0132128*Compressive
Strength (psi)

Summary of Fit

RSquare 0.226851
RSquare Adj 0.207523
Root Mean Square Error 45.34997
Mean of Response 198.05
Observations (or Sum Wgts) 42
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 24137.51 241375 11.7365
Error 40 82264.78 2056.6 Prob>F
C. Total 41 106402.28 0.0014*
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 247.15005 15.94926 15.50 <.0001*

Compressive Strength (psi) -0.013213 0.003857  -3.43 0.0014*

Bivariate Fit of Bleed % By Compressive Strength (psi)
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Compressive Strength (psi)

Linear Fit
Bleed % = 0.348901 + 5.1232e-5*Compressive Strength (psi)
Summary of Fit
RSquare 0.004241
RSquare Adj -0.02065
Root Mean Square Error 1459493
Mean of Response 0.539286
Observations (or Sum Wgts) 42
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 0.362905 0.36290 0.1704
Error 40 85.204774 2.13012 Prob>F
C. Total 41 85567679 0.6820
Parameter Estimates
Term Estimate Std Error tRatio Prob>[t|
Intercept 0.348901 0.513293  0.68 0.5006

Compressive Strength (psi) 5.1232e-5 0.000124  0.41 0.6820
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Bivariate Fit of Avg Flow Dia. (mm) By Gel Time (min)
Y
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Linear Fit
Avg Flow Dia. (mm) = 171.41166 + 0.930127*Gel Time (min)
Summary of Fit

RSquare 0.285714
RSquare Adj 0.271977
Root Mean Square Error 45.55785
Mean of Response 198.6093
Observations (or Sum Wgts) 54
Analysis of Variance

Sum of
Source DF Squares Mean Square  F Ratio
Model 1 4317061 43170.6  20.7999
Error 52 107926.91 20755 Prob>F
C. Total 53  151097.53 <.0001*
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 171.41166 8.602243 19.93 <.0001*

Gel Time (min)  0.930127  0.203944 456 <.0001*

Bivariate Fit of Bleed % By Gel Time (min)
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Gel Time (min)

Linear Fit
Bleed % = -0.253525 + 0.0230148*Gel Time (min)
Summary of Fit

RSquare 0.299396
RSquare Adj 0.285923
Root Mean Square Error 1.090614
Mean of Response 0.419444
Observations (or Sum Wgts) 54
Analysis of VVariance

Sum of
Source DF Squares Mean Square  F Ratio
Model 1 26.431287 26.4313  22.2217
Error 52 61.850796 1.1894 Prob>F
C. Total 53  88.282083 <.0001*
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept -0.253525  0.20593  -1.23 0.2238

Gel Time (min) 0.0230148  0.004882 4.71 <.0001*
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Appendix C. Correlations Among Response Variables

Bivariate Fit of Avg Flow Dia. (mm) By Avg Flow Dia. (mm)

300

250

200

Avg Flow Dia. (mm)

150

100

100 150 200 250 300

Avg Flow Dia. (mm)

Linear Fit
Avg Flow Dia. (mm) = 0 + 1*Avg Flow Dia. (mm)
Summary of Fit

RSquare 1
RSquare Adj 1
Root Mean Square Error 0
Mean of Response 198.6093
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF  Squares Mean Square F Ratio
Model 1 151097.53 151098
Error 52 0.00 0 Prob>F
C. Total 53 151097.53
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 0 0
Avg Flow Dia. (mm) 1 0

Bivariate Fit of Bleed % By Avg Flow Dia. (mm)

7

Y
6
5
€4
YY

oLz o v |

100 150 200 250

Avg Flow Dia. (mm)

Linear Fit

300

Bleed % = -0.452348 + 0.0043895*Avg Flow Dia. (mm)

Summary of Fit

RSquare 0.032977
RSquare Adj 0.01438
Root Mean Square Error 1.281306
Mean of Response 0.419444
Observations (or Sum Wgts) 54
Analysis of Variance

Sum of

Source DF  Squares Mean Square
Model 1 2.911283 291128

F Ratio
1.7733

Error 52 85.370800 1.64175 Prob>F

C. Total 53  88.282083
Parameter Estimates

0.1888

Term Estimate Std Error tRatio Prob>|t|
Intercept -0.452348 0.677494  -0.67 0.5073

Avg

Flow Dia. (mm) 0.0043895 0.003296 1.33 0.1888

SRNL-L3100-2014-00170

Bivariate Fit of Avg Flow Dia. (mm) By Bleed %

Y

300 Y
E 250
£
o Y
o

200
H 4
3 Y
g
<

s ¥
100 %
-1 0 1 2 3 4 5

Bleed %

Linear Fit
Avg Flow Dia. (mm) = 195.45808 + 7.5127393*Bleed %
Summary of Fit

RSquare 0.032977
RSquare Adj 0.01438
Root Mean Square Error 53.00849
Mean of Response 198.6093
Observations (or Sum Wgts) 54

Analysis of Variance
Sum of

Source DF  Squares Mean Square F Ratio
Model 1 4982.75 4982.75 1.7733
Error 52 146114.77 2809.90 Prob>F
C. Total 53  151097.53 0.1888

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 195.45808 7.591766 25.75 <.0001*
Bleed % 7.5127393 5.641689 1.33 0.1888

Bivariate Fit of Bleed % By Bleed %
7

6

5

Bleed %
w

-1 0 1 2 3 4 5

Bleed %

Linear Fit
Bleed % = 0 + 1*Bleed %
Summary of Fit

RSquare 1
RSquare Adj 1
Root Mean Square Error 0
Mean of Response 0.419444
Observations (or Sum Wgts) 54

Analysis of Variance
Sum of

Source DF  Squares Mean Square F Ratio

Model 1 88.282083 88.2821

Error 52 0.000000 0.0000 Prob>F

C. Total 53  88.282083
Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 0 0
Bleed % 1 0
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Appendix C. Correlations Among Response Variables

Bivariate Fit of Avg Flow Dia. (mm)
By isothermal calorimetry @ 300H (J/g)

300 Y

250

200

Avg Flow Dia. (mm)

150

100 z

100 150 200 250 300 350 400 450

isothermal calorimetry @ 300H (J/g)

Linear Fit
Avg Flow Dia. (mm) = -33.33909 + 0.7019717*isothermal
calorimetry @ 300H (J/g)

Summary of Fit

RSquare 0.450492

RSquare Adj 0.439925

Root Mean Square Error 39.95894

Mean of Response 198.6093

Observations (or Sum Wgts) 54

Analysis of Variance

Sum of

Source DF Squares Mean Square  F Ratio
Model 1 68068.26 68068.3 42.6301
Error 52 83029.27 1596.7 Prob>F
C. Total 53 151097.53 <.0001*

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept -33.33909 35.93866 -0.93 0.3579
isothermal calorimetry @ 300H (J/g) 0.7019717 0.107513 6.53 <.0001*

Bivariate Fit of Bleed % By isothermal calorimetry @ 300H (J/g)
7
Y
6

5

YyyY
2 z Y

Bleed %
w

0 4

-1
100 150 200 250 300 350 400 450

isothermal calorimetry @ 300H (J/g)

Z ZZ2R R Y

Linear Fit
Bleed % = 0.7587184 - 0.0010268*isothermal calorimetry @ 300H
(J9)
Summary of Fit
RSquare 0.00165
RSquare Adj -0.01755
Root Mean Square Error 1.301895
Mean of Response 0.419444
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 0.145634 0.14563 0.0859
Error 52 88.136449 1.69493 Prob > F
C. Total 53  88.282083 0.7706

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 0.7587184  1.170912 0.65 0.5199
isothermal calorimetry @ 300H (J/g) -0.001027 0.003503  -0.29 0.7706
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Bivariate Fit of Avg Flow Dia. (mm) By
isothermal calorimetry time to peak (H)

Y

300 Y
T 250 QYYQ(
< V2% X
: 200 Y
g Ny
2 150 ﬁx > % Y

100 % &

0 50 100 150

isothermal calorimetry time to peak (H}

Linear Fit
Avg Flow Dia. (mm) = 171.96399 + 0.3753139*isothermal
calorimetry time to peak (H)

Summary of Fit

RSquare 0.044489

RSquare Adj 0.026114

Root Mean Square Error 52.69202

Mean of Response 198.6093

Observations (or Sum Wgts) 54

Analysis of Variance

Sum of
Source DF Squares Mean Square  F Ratio

Model 1 6722.16
Error 52 144375.36
C. Total 53 151097.53

6722.16 24211
2776.45 Prob > F
0.1258

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 171.96399  18.56487 9.26 <.0001*
isothermal calorimetry time to peak (H) 0.3753139 0.241204 156 0.1258

Bivariate Fit of Bleed % By isothermal calorimetry time to peak (H)
7
Y
6

5

Bleed %
w

0 50 100 150

isothermal calorimetry time to peak (H)

Linear Fit
Bleed % = -0.062729 + 0.0067917*isothermal calorimetry time to
peak (H)

Summary of Fit

RSquare 0.024935
RSquare Adj 0.006183
Root Mean Square Error 1.286624
Mean of Response 0.419444
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 2201279 2.20128 1.3298
Error 52 86.080805 1.65540 Prob > F
C. Total 53 88.282083 0.2541
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept -0.062729  0.453313  -0.14 0.8905
isothermal calorimetry time to peak (H) 0.0067917  0.00589 115 0.2541
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Bivariate Fit of Avg Flow Dia. (mm) By
isothermal calorimetry energy at peak uwW/g

Y
300 Y

250 X YX(

XRY X v’

Y
150 O NY

Z
100 z %p z

500 1000 1500 2000 2500 3000 3500 4000 4500

isothermal calorimetry energy at peak uw/c

Linear Fit
Avg Flow Dia. (mm) = 185.46842 + 0.0064513*isothermal
calorimetry energy at peak uwW/g

Summary of Fit

200

Avg Flow Dia. (mm)

RSquare 0.005656
RSquare Adj -0.01347
Root Mean Square Error 53.75207
Mean of Response 198.6093
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 854.68 854.68 0.2958
Error 52 150242.84 2889.29 Prob>F
C. Total 53 151097.53 0.5888
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 185.46842  25.24404 7.35 <.0001*

isothermal calorimetry energy at peak uwW/g 0.0064513 0.011861 0.54 0.5888

Bivariate Fit of Bleed % By isothermal calorimetry energy at peak uW/g
7

Y
6
5
€4
‘., Y oY
Ez Y Z

500 1000 1500 2000 2500 3000 3500 4000 4500

isothermal calorimetry energy at peak uw/c

Linear Fit
Bleed % = -0.032861 + 0.0002221*isothermal calorimetry energy at
peak uW/g
Summary of Fit
RSquare 0.01147
RSquare Adj -0.00754
Root Mean Square Error 1.295477
Mean of Response 0.419444
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 1.012566 1.01257 0.6033
Error 52 87.269517 1.67826 Prob >F
C. Total 53  88.282083 0.4408
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept -0.032861 0.608406 -0.05 0.9571

isothermal calorimetry energy at peak uw/g 0.0002221 0.000286 0.78 0.4408
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Bivariate Fit of Avg Flow Dia. (mm) By flow yield stress Pa

Y
300
E 250
E
&
[s)
200
H
w
>
2 150 LS
ZX
X QY o
100 4
0 20 40 60 80 100

flow yield stress Pa

Linear Fit
Avg Flow Dia. (mm) = 240.8736 - 2.070508*flow yield stress Pa
Summary of Fit

RSquare 0.769817
RSquare Adj 0.765304
Root Mean Square Error 25.12284
Mean of Response 200.5925
Observations (or Sum Wgts) 53
Analysis of Variance

Sum of
Source DF  Squares Mean Square F Ratio
Model 1 107652.10 107652 170.5631
Error 51 32189.01 631 Prob>F
C. Total 52 139841.12 <.0001*
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 240.8736 4.628353 52.04 <.0001*

flow yield stress Pa -2.070508 0.158538 -13.06 <.0001*

Bivariate Fit of Bleed % By flow yield stress Pa
Y

6

5

4

NI

2 YZ

o WEK WYDRRIZLY O

-1
0 20 40 60 80 100

flow yield stress Pa

Bleed %

Linear Fit
Bleed % = 0.6489686 - 0.0113911*flow yield stress Pa
Summary of Fit
RSquare 0.036984
RSquare Adj 0.018101
Root Mean Square Error 1.289813
Mean of Response 0.427358
Observations (or Sum Wgts) 53
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 3.258352 3.25835 1.9586
Error 51 84.844478 1.66362 Prob>F
C. Total 52 88.102830 0.1677
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 0.6489686  0.237621 2.73 0.0086*

flow yield stress Pa -0.011391  0.008139  -1.40 0.1677
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Bivariate Fit of Avg Flow Dia. (mm) By flow plastic viscosity cP

Y
0 Y
250
200 &

Y
150 Yo

X X
©$ <& % 4
0 100 200 300 400 500 600 700

flow plastic viscosity cP

Avg Flow Dia. (mm)

100

Linear Fit
Avg Flow Dia. (mm) = 259.19797 - 0.2870961*flow plastic
viscosity cP
Summary of Fit
RSquare 0.705069
RSquare Adj 0.699286
Root Mean Square Error 28.43759
Mean of Response 200.5925
Observations (or Sum Wgts) 53
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 98597.59 98597.6 121.9216
Error 51  41243.53 808.7 Prob>F
C. Total 52 139841.12 <.0001*
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 259.19797 6.590072 39.33 <.0001*

flow plastic viscosity cP  -0.287096 0.026001 -11.04 <.0001*
Bivariate Fit of Bleed % By flow plastic viscosity cP
! Y
6

5

YY
2 Y Z

o Y W2t

0 100 200 300 400 500 600 700

flow plastic viscosity cP

Bleed %
w

Linear Fit
Bleed % = 0.7113227 - 0.0013911*flow plastic viscosity cP
Summary of Fit
RSquare 0.026274
RSquare Adj 0.007181
Root Mean Square Error 1.296965
Mean of Response 0.427358
Observations (or Sum Wgts) 53
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 2.314816 2.31482 1.3761
Error 51 85.788014 1.68212 Prob>F
C. Total 52 88.102830 0.2462
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 0.7113227  0.300556 2.37 0.0218*

flow plastic viscosity cP  -0.001391 0.001186  -1.17 0.2462
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Bivariate Fit of Avg Flow Dia. (mm) By leach index Na

300
250

200

Avg Flow Dia. (mm)

150

100

75 7.75 8 8.25 8.5 8.75 9

leach index Na

Linear Fit
Avg Flow Dia. (mm) = 1111.3699 - 110.38245*leach index Na
Summary of Fit

RSquare 0.206762
RSquare Adj 0.191507
Root Mean Square Error 48.00969
Mean of Response 198.6093
Observations (or Sum Wgts) 54
Analysis of Variance

Sum of
Source DF  Squares Mean Square F Ratio
Model 1 3124116 312412 135541
Error 52 119856.36 23049 Prob>F
C. Total 53 151097.53 0.0006*
Parameter Estimates
Term Estimate Std Error t Ratio Prob>|t|
Intercept 1111.3699 248.0121 4.48 <.0001*

leach index Na -110.3825 29.98233  -3.68 0.0006*

Bivariate Fit of Bleed % By leach index Na
7

Y
6
5
< 4
: Yoy
o . z Y
1
0 %ﬁ\l
1
75 7.75 8 8.25 8.5 8.75 9

leach index Na

Linear Fit
Bleed % = 7.7225473 - 0.8831827*leach index Na
Summary of Fit

RSquare 0.022655
RSquare Adj 0.003859
Root Mean Square Error 1.288127
Mean of Response 0.419444
Observations (or Sum Wgts) 54
Analysis of Variance

Sum of
Source DF Squares Mean Square  F Ratio
Model 1 1.999992 1.99999 1.2053
Error 52 86.282092 1.65927 Prob > F
C. Total 53 88.282083 0.2773
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 7.7225473  6.654305 116 0.2511

leach index Na -0.883183 0.804443  -1.10 0.2773
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Bivariate Fit of Avg Flow Dia. (mm) By leach index NO3-

Y
300 Y

E 250 >4
< < ZY%(% .
3 20 W
TN
23
100 Q 4 Z
75 8 85 9

leach index NO3-

Linear Fit
Avg Flow Dia. (mm) = 376.71785 - 21.58117*leach index NO3-
Summary of Fit

RSquare 0.011354
RSquare Adj -0.00766
Root Mean Square Error 53.59787
Mean of Response 198.6093
Observations (or Sum Wgts) 54
Analysis of Variance

Sum of
Source DF  Squares Mean Square F Ratio
Model 1 1715.50 171550  0.5972
Error 52 149382.03 2872.73 Prob>F
C. Total 53 151097.53 0.4432
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 376.71785 230.5975 1.63 0.1084

leach index NO3- -21.58117  27.9272  -0.77 0.4432

Bivariate Fit of Bleed % By leach index NO3-
7
Y
6

5

YY

Bleed %
w

2 z Y

TR Y Z |

75 8 8.5 9

leach index NO3-

Linear Fit

Bleed % = -3.536135 + 0.4792921*leach index NO3-
Summary of Fit
RSquare 0.009584
RSquare Adj -0.00946
Root Mean Square Error 1.296711
Mean of Response 0.419444
Observations (or Sum Wgts) 54
Analysis of Variance

Sum of

Source DF Squares Mean Square  F Ratio
Model 1 0.846137 0.84614 0.5032
Error 52 87.435946 1.68146 Prob>F
C. Total 53  88.282083 0.4813
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept -3.536135 5.578925 -0.63 0.5290

leach index NO3- 0.4792921  0.675652 0.71 0.4813
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Bivariate Fit of Avg Flow Dia. (mm) By leach index |

Y

300 Y
5250 ﬁxt XY YY
S 20 -z X Y
M

4
100 Sz -z
7 75 8 85 9 95 10 105 11
leach index |

Linear Fit
Avg Flow Dia. (mm) = 52.982132 + 16.625156*leach index |
Summary of Fit
RSquare 0.055162
RSquare Adj 0.036992
Root Mean Square Error 52.39692
Mean of Response 198.6093
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF  Squares Mean Square F Ratio
Model 1 8334.79 833479  3.0359
Error 52 142762.73 2745.44 Prob>F
C. Total 53 151097.53 0.0874

Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|

Intercept 52982132 83.88326 0.63 0.5304
leach index | 16.625156 9.541662 1.74 0.0874

Bivariate Fit of Bleed % By leach index |

! Y
6
5
\=4
vy
cn2 Z %
1
OW
1

7 75 8 8.5 9 9.5 10 105 11

leach index |

Linear Fit
Bleed % = -2.959855 + 0.3857892*leach index |
Summary of Fit
RSquare 0.050838
RSquare Adj 0.032585
Root Mean Square Error 1.269418
Mean of Response 0.419444
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 4488111 4.48811 2.7852
Error 52 83.793972 1.61142 Prob>F
C. Total 53 88.282083 0.1012

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept -2.959855 2.032237 -1.46 0.1513
leach index | 0.3857892 0.231165 1.67 0.1012
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Bivariate Fit of Avg Flow Dia. (mm) By leach index Tc Bivariate Fit of Avg Flow Dia. (mm) By leach index Cr

Y Y

300 Y 300 Y
E 250 X E 250 %
£ zz§<>¥er Y <
8 Y XK &
z 20 3 200 Z X
E o 00 E oYY
< 150 ZY »<x < 150 Y YZ % >°<

A - z v
100 100 %

8.5 9 9.5 10 10.5 11 115

leach index Tc

Linear Fit

Avg Flow Dia. (mm) = 75.534376 + 11.906688*leach index Tc

Summary of Fit

12

12 125 13 135 14

leach index Cr

Linear Fit
Avg Flow Dia. (mm) = 440.18716 - 18.667477*leach index Cr
Summary of Fit

RSquare 0.014 RSquare 0.015928
RSquare Adj -0.015 RSquare Adj -0.003
Root Mean Square Error 58.03592 Root Mean Square Error 53.47371
Mean of Response 199.0861 Mean of Response 198.6093
Observations (or Sum Wgts) 36 Observations (or Sum Wgts) 54
Analysis of Variance Analysis of Variance

Sum of Sum of
Source DF  Squares Mean Square F Ratio Source DF Squares Mean Square  F Ratio
Model 1 1626.06 1626.06  0.4828 Model 1 2406.75 2406.75  0.8417
Error 34 114517.70 3368.17 Prob>F Error 52 148690.77 2859.44 Prob>F
C. Total 35 116143.76 0.4919 C. Total 53  151097.53 0.3632
Parameter Estimates Parameter Estimates
Term Estimate Std Error tRatio Prob>|t| Term Estimate Std Error tRatio Prob>|t|
Intercept 75.534376  178.0813 0.42 0.6741 Intercept 440.18716  263.4193 1.67 0.1007

leach index Tc 11.906688 17.13637 0.69 0.4919

Bivariate Fit of Bleed % By leach index Tc
7

leach index Cr -18.66748 20.34746  -0.92 0.3632

Bivariate Fit of Bleed % By leach index Cr
7

Y
6 6
5 5

K 4 < 4

g s Y g s Y

o, Zz Y f ., Z Y
1 1
o Y R 0 m
-1 -1
8.5 9 9.5 10 105 11 115 12 12 125 13 135 14

leach index Tc

leach index Cr

Linear Fit Linear Fit

Bleed % = 2.8679465 - 0.2545671*leach index Tc Bleed % = 7.3826087 - 0.5380654*|each index Cr
Summary of Fit Summary of Fit
RSquare 0.037337 RSquare 0.022649
RSquare Adj 0.009024 RSquare Adj 0.003854
Root Mean Square Error 0.750767 Root Mean Square Error 1.28813
Mean of Response 0.226389 Mean of Response 0.419444
Observations (or Sum Wgts) 36 Observations (or Sum Wgts) 54
Analysis of Variance Analysis of Variance

Sum of Sum of

Source DF  Squares Mean Square F Ratio Source DF  Squares Mean Square F Ratio
Model 1 0.743293 0.743293 1.3187 Model 1 1.999541 1.99954 1.2051
Error 34 19.164137 0.563651 Prob >F Error 52 86.282543 1.65928 Prob >F
C. Total 35 19.907431 0.2588 C. Total 53  88.282083 0.2774
Parameter Estimates Parameter Estimates
Term Estimate Std Error tRatio Prob>|t| Term Estimate Std Error tRatio Prob>|t|
Intercept 2.8679465 2.303704 124 02217 Intercept 7.3826087 6.345518 1.16 0.2500

leach index Tc -0.254567  0.22168 -1.15 0.2588
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leach index Cr -0.538065 0.490151 -1.10 0.2774
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Fit Group

Bivariate Fit of isothermal calorimetry @ 300H (J/g) By Density
450

350
300

250

200

150 4

isothermal calorimetry @ 300H (J/g)

100
175 18 185 19 1.95

Density

Linear Fit
isothermal calorimetry @ 300H (J/g) = 1027.5908 -
377.37574*Density
Summary of Fit
RSquare 0.260325
RSquare Adj 0.246101
Root Mean Square Error 44.32732
Mean of Response 330.4241
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 35960.15 35960.1 18.3012
Error 52 102175.39 1964.9 Prob>F
C. Total 53 13813554 <.0001*
Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 1027.5908 163.0778 6.30 <.0001*
Density -377.3757 88.21344  -4.28 <.0001*

Bivariate Fit of isothermal calorimetry time to peak (H) By Density

Y

150

Xy Yy

Y
X Y Y Xy
X z
Y
o] XY Z?Q YYY %

100

isothermal calorimetry time to peak (H)

z
0
1.75 18 1.85 19 1.95
Density

Linear Fit
isothermal calorimetry time to peak (H) = 264.46219 -
104.72382*Density

Summary of Fit

RSquare 0.058029

RSquare Adj 0.039914

Root Mean Square Error 29.402

Mean of Response 70.99463

Observations (or Sum Wgts) 54

Analysis of Variance

Sum of

Source DF Squares Mean Square  F Ratio

Model 1 2769.265 2769.26 3.2034

Error 52  44952.837 864.48 Prob>F

C. Total 53 47722.102 0.0793

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 264.46219 108.1683 244 0.0179*
Density  -104.7238 5851135 -1.79 0.0793
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Bivariate Fit of isothermal calorimetry @ 300H (J/g) By Porosity %

450
g w0l YX X X
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g 4
g 200
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100

0.45 0.5 0.55 0.6
Porosity %
Linear Fit

isothermal calorimetry @ 300H (J/g) = 382.34549 -
104.83608*Porosity %

Summary of Fit

RSquare 0.011214

RSquare Adj -0.01351

Root Mean Square Error 50.84834

Mean of Response 324.6167

Observations (or Sum Wgts) 42

Analysis of Variance

Sum of

Source DF Squares Mean Square  F Ratio

Model 1 1172.93 1172.93 0.4536

Error 40 103422.14 2585.55 Prob>F

C. Total 41 104595.08 0.5045

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|

Intercept ~ 382.34549  86.06863 4.44 <.0001*
Porosity % -104.8361 155.6506 -0.67 0.5045

Bivariate Fit of isothermal calorimetry time to peak (H) By Porosity %

£ Y
< 150
g
e pY
£ X
< 100
B X Yy ¥ <
£
5 Ox
] %
T 0 h& YY VB © 2
53
£ p4 z
0
0.45 0.5 0.55 0.6
Porosity %
Linear Fit
isothermal calorimetry time to peak (H) = 44.044775 +
47.68881*Porosity %
Summary of Fit
RSquare 0.005922
RSquare Adj -0.01893
Root Mean Square Error 31.91432
Mean of Response 70.305
Observations (or Sum Wgts) 42
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 242.708 24271 0.2383
Error 40  40740.941 1018.52 Prob > F
C. Total 41 40983.650 0.6281
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|

Intercept ~ 44.044775 54.01988 0.82 0.4197
Porosity % 47.68881 97.69214 0.49 0.6281
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Bivariate Fit of isothermal calorimetry @

300H (J/g) By Compressive Strength (psi)
450

X
XX

X
Y

Yx
oT 0

NN

isothermal calorimetry @ 300H (J/g)
@
8
N

100
1000 2000 3000 4000 5000 6000 7000 8000

Compressive Strength (psi)

Linear Fit
isothermal calorimetry @ 300H (J/g) = 305.90916 +
0.0050342*Compressive Strength (psi)
Summary of Fit

RSquare 0.0335
RSquare Adj 0.009338
Root Mean Square Error 50.27204
Mean of Response 324.6167
Observations (or Sum Wgts) 42
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 3503.97 3503.97 1.3865
Error 40 101091.11 2527.28 Prob>F
C. Total 41  104595.08 0.2460
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 305.90916 17.68032 17.30 <.0001*

Compressive Strength (psi) 0.0050342  0.004275 1.18 0.2460

Bivariate Fit of isothermal calorimetry time
to peak (H) By Compressive Strength (psi)

£ Y
H YY v

=

% 100 I X ¥ Y o
I x

é 50-Z \)’ XY%Q%X

£ z %=

0
1000 2000 3000 4000 5000 6000 7000 8000

Compressive Strength (psi)

Linear Fit
isothermal calorimetry time to peak (H) = 52.623296 +
0.0047581*Compressive Strength (psi)
Summary of Fit
RSquare 0.076378
RSquare Adj 0.053287
Root Mean Square Error 30.76256
Mean of Response 70.305
Observations (or Sum Wgts) 42
Analysis of Variance
Sum of
Source DF  Squares Mean Square F Ratio
Model 1 3130.234 3130.23  3.3077
Error 40 37853.416 946.34 Prob>F
C. Total 41 40983.650 0.0764

Parameter Estimates

Term Estimate Std Error tRatio Prob>[t|
Intercept 52.623296 10.81898 4.86 <.0001*
Compressive Strength (psi) 0.0047581  0.002616 1.82 0.0764

SRNL-L3100-2014-00170

Page C26 of C64

Bivariate Fit of isothermal calorimetry @ 300H (J/g) By Gel Time (min)

450

Y
400 ?F)E >8(YX Y%

350

300
V4
- /Z 4 4
4
200

150 4

isothermal calorimetry @ 300H (J/g)

100
0 20 40 60 80 100 120 140

Gel Time (min)

Linear Fit
isothermal calorimetry @ 300H (J/g) = 321.52526 + 0.3043291*Gel
Time (min)
Summary of Fit

RSquare 0.033457
RSquare Adj 0.01487
Root Mean Square Error 50.67125
Mean of Response 330.4241
Observations (or Sum Wgts) 54
Analysis of Variance

Sum of
Source DF Squares Mean Square  F Ratio
Model 1 4621.58 4621.58 1.8000
Error 52 133513.95 2567.58 Prob>F
C. Total 53 13813554 0.1855
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 321.52526 9.567758 33.61 <.0001*

Gel Time (min) 0.3043291 0.226835  1.34 0.1855
Bivariate Fit of isothermal calorimetry
time to peak (H) By Gel Time (min)
Y

150

Y ooy
%

v
100 X
ARSI

X Y
s Y F®

- Z

isothermal calorimetry time to peak (H)

0 20 40 60 80 100 120 140

Gel Time (min)

Linear Fit
isothermal calorimetry time to peak (H) = 66.123873 +
0.1665743*Gel Time (min)
Summary of Fit
RSquare 0.029014
RSquare Adj 0.010341
Root Mean Square Error 29.8514
Mean of Response 70.99463
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 1384.586 1384.59 1.5538
Error 52 46337.516 891.11 Prob>F
C. Total 53  47722.102 0.2182

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 66.123873 5.636548 11.73 <.0001*
Gel Time (min) 0.1665743 0.133633 1.25 0.2182
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Bivariate Fit of isothermal calorimetry
@ 300H (J/g) By Avg Flow Dia. (mm)

450
400
350
300
250

200

150 4

isothermal calorimetry @ 300H (J/g)

100
100 150 200 250 300

Avg Flow Dia. (mm)

Linear Fit
isothermal calorimetry @ 300H (J/g) = 202.96605 + 0.6417527*Avg
Flow Dia. (mm)

Summary of Fit

RSquare 0.450492
RSquare Adj 0.439925
Root Mean Square Error 38.20656
Mean of Response 330.4241
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 62228.98 62229.0 42.6301
Error 52 75906.56 1459.7 Prob>F
C. Total 53 138135.54 <.0001*
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 202.96605 20.20182 10.05 <.0001*

Avg Flow Dia. (mm) 0.6417527  0.09829 6.53 <.0001*

Bivariate Fit of isothermal calorimetry
time to peak (H) By Avg Flow Dia. (mm)

Y

isothermal calorimetry time to peak (H)

100 150 200 250 300

Avg Flow Dia. (mm)

Linear Fit

isothermal calorimetry time to peak (H) = 47.451923 +
0.1185378*Avg Flow Dia. (mm)

Summary of Fit

RSquare 0.044489
RSquare Adj 0.026114
Root Mean Square Error 29.61256
Mean of Response 70.99463
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF  Squares Mean Square F Ratio
Model 1 2123.103 2123.10 24211
Error 52 45598.998 876.90 Prob>F
C. Total 53  47722.102 0.1258
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 47.451923 15.65772 3.03 0.0038*

Avg Flow Dia. (mm) 0.1185378 0.076181 156 0.1258
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Bivariate Fit of isothermal calorimetry @ 300H (J/g) By Bleed %
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~<
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200
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isothermal calorimetry @ 300H (J/g)

100
-1 0 1 2 3 4 5

Bleed %

Linear Fit
isothermal calorimetry @ 300H (J/g) = 331.09796 -
1.6066145*Bleed %
Summary of Fit
RSquare 0.00165
RSquare Adj -0.01755
Root Mean Square Error 51.49826
Mean of Response 330.4241
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 227.87 227.87 0.0859
Error 52 137907.66 2652.07 Prob>F
C. Total 53 13813554 0.7706

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 331.09796 7.375474 44.89 <.0001*
Bleed % -1.606615 5.480955 -0.29 0.7706

Bivariate Fit of isothermal calorimetry time to peak (H) By Bleed %
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2 100
>
E Y
£
5
El Y
g 50 Z
2
3
0

-1 0 1 2 3 4 5

Bleed %

Linear Fit
isothermal calorimetry time to peak (H) = 69.454706 +
3.6713411*Bleed %
Summary of Fit
RSquare 0.024935
RSquare Adj 0.006183
Root Mean Square Error 29.91403
Mean of Response 70.99463
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 1189.932 1189.93 1.3298
Error 52 46532.170 894.85 Prob>F
C. Total 53 47722.102 0.2541

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 69.454706 4.284226 16.21 <.0001*
Bleed % 3.6713411 3.183748 1.15 0.2541
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Bivariate Fit of isothermal calorimetry @ 300H

(J/g) By isothermal calorimetry @ 300H (J/g)
450

400
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300
250

200

isothermal calorimetry @ 300H (J/g)

150

100
100 150 200 250 300 350 400 450

isothermal calorimetry @ 300H (J/g)

Linear Fit

isothermal calorimetry @ 300H (J/g) = 0 + 1*isothermal calorimetry
@ 300H (J/g)
Summary of Fit

RSquare 1
RSquare Adj 1
Root Mean Square Error 0
Mean of Response 330.4241
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 138135.54 138136
Error 52 0.00 0 Prob>F

C. Total 53 138135.54
Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 0 0
isothermal calorimetry @ 300H (J/g) 1 0

Bivariate Fit of isothermal calorimetry time to
peak (H) By isothermal calorimetry @ 300H (J/g)

Y
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<>% Yy
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ZZ

isothermal calorimetry time to peak (H)
=
o
o

0
100 150 200 250 300 350 400 450

isothermal calorimetry @ 300H (J/g)

Linear Fit

isothermal calorimetry time to peak (H) = 0.6816895 +
0.2127961*isothermal calorimetry @ 300H (J/g)
Summary of Fit

RSquare 0.131073
RSquare Adj 0.114363
Root Mean Square Error 28.23903
Mean of Response 70.99463
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF  Squares Mean Square F Ratio
Model 1 6255.076 6255.08  7.8439
Error 52 41467.026 797.44 Prob>F
C. Total 53  47722.102 0.0071*
Parameter Estimates
Term Estimate Std Error tRatio Prob>[t|
Intercept 0.6816895  25.3979 0.03 0.9787

isothermal calorimetry @ 300H (J/g) 0.2127961  0.07598 2.80 0.0071*
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Bivariate Fit of isothermal calorimetry @ 300H

(J/g) By isothermal calorimetry time to peak (H)
450

Y
i%xw&

350

300
250 Z 4
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isothermal calorimetry @ 300H (J/g)

100
0 50 100 150

isothermal calorimetry time to peak (H}

Linear Fit

isothermal calorimetry @ 300H (J/g) = 286.69453 +

0.6159556*isothermal calorimetry time to peak (H)
Summary of Fit

RSquare 0.131073
RSquare Adj 0.114363
Root Mean Square Error 48.04439
Mean of Response 330.4241
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 18105.83 18105.8 7.8439
Error 52 120029.71 2308.3 Prob>F
C. Total 53 138135.54 0.0071*
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 286.69453 16.92738  16.94 <.0001*

isothermal calorimetry time to peak (H) 0.6159556 0.219929 2.80 0.0071*

Bivariate Fit of isothermal calorimetry time to
peak (H) By isothermal calorimetry time to peak (H)

150

100

50

isothermal calorimetry time to peak (H)

0 50 100 150

isothermal calorimetry time to peak (H}

Linear Fit
isothermal calorimetry time to peak (H) = 0 + 1*isothermal
calorimetry time to peak (H)

Summary of Fit

RSquare 1
RSquare Adj 1
Root Mean Square Error 0
Mean of Response 70.99463
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF  Squares Mean Square F Ratio
Model 1 47722.102 477221
Error 52 0.000 0.0 Prob>F

C. Total 53 47722.102
Parameter Estimates

Term Estimate Std Error tRatio Prob>[t|
Intercept 0 0
isothermal calorimetry time to peak (H) 1 0
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Bivariate Fit of isothermal calorimetry @ 300H (J/

g) By isothermal calorimetry energy at peak uwW/g
450

400

300

250

200

150 Z

isothermal calorimetry @ 300H (J/g)

100
500 1000 1500 2000 2500 3000 3500 4000 4500

isothermal calorimetry energy at peak uw/c

Linear Fit

isothermal calorimetry @ 300H (J/g) = 287.05785 +

0.0212898*isothermal calorimetry energy at peak uw/g
Summary of Fit

RSquare 0.067384
RSquare Adj 0.049449
Root Mean Square Error 49.77399
Mean of Response 330.4241
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 9308.12 9308.12 3.7571
Error 52 128827.41 2477.45 Prob>F
C. Total 53 138135.54 0.0580
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 287.05785 23.37578 12.28 <.0001*

isothermal calorimetry energy at peak uW/g 0.0212898 0.010984  1.94 0.0580

Bivariate Fit of isothermal calorimetry time to peak
(H) By isothermal calorimetry energy at peak uwW/g
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£ z v z

0
500 1000 1500 2000 2500 3000 3500 4000 4500
isothermal calorimetry energy at peak uw/c

Linear Fit

isothermal calorimetry time to peak (H) = 74.710158 -
0.0018241*isothermal calorimetry energy at peak uW/g
Summary of Fit

RSquare 0.001432
RSquare Adj -0.01777
Root Mean Square Error 30.27241
Mean of Response 70.99463
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF  Squares Mean Square F Ratio
Model 1 68.328 68.328  0.0746
Error 52 47653.773 916.419 Prob>F
C. Total 53  47722.102 0.7859
Parameter Estimates
Term Estimate Std Error tRatio Prob>[t|
Intercept 74.710158 14.21709 525 <.0001*

isothermal calorimetry energy at peak uwW/g -0.001824  0.00668  -0.27 0.7859
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Bivariate Fit of isothermal calorimetry
@ 300H (J/g) By flow yield stress Pa

isothermal calorimetry @ 300H (J/g)

200
150 4
100
0 20 40 60 80 100
flow yield stress Pa
Linear Fit

isothermal calorimetry @ 300H (J/g) = 355.10431 - 1.1712037*flow
yield stress Pa
Summary of Fit

RSquare 0.2694
RSquare Adj 0.255075
Root Mean Square Error 42.7979
Mean of Response 332.3189
Observations (or Sum Wgts) 53
Analysis of Variance

Sum of
Source DF Squares Mean Square  F Ratio
Model 1 34445.59 344456  18.8057
Error 51 9341467 1831.7 Prob>F
C. Total 52 127860.26 <.0001*
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 355.10431 7.884609 45.04 <.0001*

flow yield stress Pa -1.171204 0.270077  -4.34 <.0001*

Bivariate Fit of isothermal calorimetry
time to peak (H) By flow yield stress Pa
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0 20 40 60 80 100

flow yield stress Pa

Linear Fit

isothermal calorimetry time to peak (H) = 73.453754 -
0.0840257*flow yield stress Pa
Summary of Fit

isothermal calorimetry time to peak (H)

RSquare 0.003873
RSquare Adj -0.01566
Root Mean Square Error 29.90166
Mean of Response 71.81906
Observations (or Sum Wgts) 53
Analysis of Variance

Sum of
Source DF  Squares Mean Square F Ratio
Model 1 177.294 177.294 0.1983
Error 51  45599.564 894.109 Prob>F
C. Total 52 45776.858 0.6580
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 73.453754 5508749 13.33 <.0001*

flow yield stress Pa -0.084026 0.188695 -0.45 0.6580
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Bivariate Fit of isothermal calorimetry Bivariate Fit of isothermal calorimetry @ 300H (J/g) By leach index Na
@ 300H (J/g) By flow plastic viscosity cP 450 Y
450 =
Y 2 400 X % >Yg Y
2 400 z Y X
z %X 8 350 v
S 350 x X ®
® Y v % 300 @Q &
2 300 5 E 4 zZZ &
g E Z §\ & 20 4 4
& 250 - 4 < z
] g 200
g 200 ]
S 2 150 Z
2 150 4
100
100 75 7.75 8 8.25 8.5 8.75 9
0 100 200 300 400 500 600 700 leach index Na
flow plastic viscosity cP
i ¥
Linear Fit
Linear Fit isothermal calorimetry @ 300H (J/g) = 783.23282 -
isothermal calorimetry @ 300H (J/g) = 369.84541 - 0.1838346*flow 54.759304*leach index Na
plastic viscosity cP Summary of Fit
Summary of Fit RSquare 0.055659
RSquare 0.316177 RSquare Adj 0.037499
RSquare Adj 0.302769 Root Mean Square Error 50.08589
Root Mean Square Error 41.40516 Mean of Response 330.4241
Mean of Response 332.3189 Observations (or Sum Wgts) 54
Observations (or Sum Wgts) 53 Analysis of Variance
Analysis of Variance Sum of
Sum of Source DF Squares Mean Square  F Ratio
Source DF  Squares Mean Square F Ratio Model 1 7688.52 768852  3.0649
Model 1 40426.53 404265 23.5807 Error 52 130447.02 2508.60 Prob>F
Error 51  87433.74 17144 Prob>F C. Total 53 138135.54 0.0859
C. Total 52 127860.26 <.0001* Parameter Estimates
Parameter Estimates Term Estimate Std Error tRatio Prob>[t|
Term Estimate Std Error tRatio Prob>|t| Intercept 783.23282 258.7376 3.03 0.0038*
Intercept 369.84541 9.595149 38.55 <.0001* leach index Na  -54.7593 31.27893  -1.75 0.0859
flow plastic viscosity cP -0.183835 0.037857  -4.86 <.0001*
Bivariate Fit of isothermal calorimetry Bivariate Fit of isothermal calorimetry time to peak (H) By leach index Na
time to peak (H) By flow plastic viscosity cP
Y z 150 Y
— x
£ g ¥
X
1
g e Y
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2 S 100 % X X o
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o3 S
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= S
S T 50 Z 4 éQ & % X
8 E
= 3 (V.9
£ 2
o
2 0
o 75 7.75 8 8.25 8.5 8.75 9
0 100 200 300 400 500 600 700 leach index Na

flow plastic viscosity cP N .
Linear Fit
Linear Fit

Linear Fit isothermal calorimetry time to peak (H) = 243.47464 -
isothermal calorimetry time to peak (H) = 83.158968 - 20.858443*leach index Na
0.0555518*flow plastic viscosity cP Summary of Fit
Summary of Fit RSquare 0.023376
RSquare 0.080642 RSquare Adj 0.004595
RSquare Adj 0.062616 Root Mean Square Error 29.93793
Root Mean Square Error 28.72633 Mean of Response 70.99463
Mean of Response 71.81906 Observations (or Sum Wgts) 54
Observations (or Sum Wgts) 53 Analysis of Variance
Analysis of Variance Sum of
Sum of Source DF Squares Mean Square  F Ratio
Source DF  Squares Mean Square F Ratio Model 1 1115555 111555  1.2447
Model 1 3691.549 3691.55 4.4735 Error 52 46606.547 896.28 Prob >F
Error 51  42085.309 825.20 Prob>F C. Total 53 47722102 0.2697
C. Total 52 45776.858 0.0393* Parameter Estimates
Parameter Estimates Term Estimate Std Error tRatio Prob>|t|
Term Estimate Std Error tRatio Prob>|t| Intercept 243.47464 154.6557 157 0.1215
Intercept 83.158968 6.656983 12.49 <.0001* leach index Na -20.85844 18.69641 -1.12 0.2697

flow plastic viscosity cP  -0.055552 0.026265 -2.12 0.0393*
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Bivariate Fit of isothermal calorimetry @ 300H (J/g) By leach index NO3-  Bivariate Fit of isothermal calorimetry @ 300H (J/g) By leach index |

450 450
Y Y
2 400 YX \W 2 400
z ¥ E X z
g 0 Exdyy Y § =0
® Y ®
2 300 o ?X 2 300
] B
£ 4 4 £
& 250 Z Z § 250
8 Z 8
g 200 g 200
2 150 Z 2 150 Z
100 100
7.5 8 8.5 9 7 75 8 85 9 9.5 10 105 11
leach index NO3- leach index |
Linear Fit Linear Fit
isothermal calorimetry @ 300H (J/g) = 337.6789 - 0.8790566*leach isothermal calorimetry @ 300H (J/g) = 216.25616 +
index NO3- 13.033694*leach index |
Summary of Fit Summary of Fit
RSquare 2.06e-5 RSquare 0.037085
RSquare Adj -0.01921 RSquare Adj 0.018567
Root Mean Square Error 51.54026 Root Mean Square Error 50.57607
Mean of Response 330.4241 Mean of Response 330.4241
Observations (or Sum Wgts) 54 Observations (or Sum Wgts) 54
Analysis of Variance Analysis of Variance
Sum of Sum of
Source DF Squares Mean Square  F Ratio Source DF Squares Mean Square  F Ratio
Model 1 2.85 2.85 0.0011 Model 1 5122.69 5122.69 2.0027
Error 52 138132.69 2656.40 Prob>F Error 52 133012.84 2557.94 Prob>F
C. Total 53 138135.54 0.9740 C. Total 53 138135.54 0.1630
Parameter Estimates Parameter Estimates
Term Estimate Std Error tRatio Prob>|t| Term Estimate Std Error tRatio Prob>|t|
Intercept 337.6789  221.745 1.52 0.1339 Intercept 216.25616 80.96823 2.67 0.0101*

leach index NO3- -0.879057 26.85508  -0.03 0.9740 leach index | 13.033694  9.21008 142 0.1630

Bivariate Fit of isothermal calorimetry
time to peak (H) By leach index NO3-

Bivariate Fit of isothermal calorimetry time to peak (H) By leach index |
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£
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75 8 8.5 9 leach index |

leach index NO3- . )
~ Linear Fit
Linear Fit

Linear Fit isothermal calorimetry time to peak (H) = 19.377328 +
isothermal calorimetry time to peak (H) = 147.45615 - 5.8927597*leach index |

9.2647356*|each index NO3-
Summary of Fit

RSquare 0.006625
RSquare Adj -0.01248
Root Mean Square Error 30.19359
Mean of Response 70.99463
Observations (or Sum Wgts) 54
Analysis of Variance

Sum of
Source DF  Squares Mean Square F Ratio
Model 1 316.159 316.159  0.3468
Error 52 47405.942 911.653 Prob>F
C. Total 53  47722.102 0.5585
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 147.45615 129.9038 1.14 0.2615

leach index NO3- -9.264736  15.73239

SRNL-L3100-2014-00170

-0.59 0.5585

Summary of Fit

RSquare 0.021942
RSquare Adj 0.003133

Root Mean Square Error 29.9599

Mean of Response 70.99463
Observations (or Sum Wgts) 54
Analysis of Variance

Sum of

Source DF Squares Mean Square
Model 1 1047.131 1047.13
Error 52 46674.971 897.60

C. Total 53 47722.102
Parameter Estimates

Term Estimate Std Error t Ratio
Intercept 19.377328  47.96339 0.40
leach index | 5.8927597 5.455803 1.08

F Ratio

1.1666

Prob>F
0.2851

Prob>[t]
0.6879
0.2851
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Bivariate Fit of isothermal calorimetry @ 300H (J/g) By leach index Tc Bivariate Fit of isothermal calorimetry @ 300H (J/g) By leach index Cr

450 450
Y
g 40 S 40 ¥
3 3
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g 200 g 200
£ 2
8 150 Z 2 150 Z
100 100
8.5 9 9.5 10 105 11 115 12 12 125 13 135 14
leach index Tc leach index Cr
Linear Fit Linear Fit
isothermal calorimetry @ 300H (J/g) = -1.027858 + isothermal calorimetry @ 300H (J/g) = -33.22109 +
31.789279*leach index Tc 28.099995*leach index Cr
Summary of Fit Summary of Fit
RSquare 0.09994 RSquare 0.039479
RSquare Adj 0.073467 RSquare Adj 0.021008
Root Mean Square Error 55.40977 Root Mean Square Error 50.51315
Mean of Response 328.8389 Mean of Response 330.4241
Observations (or Sum Wgts) 36 Observations (or Sum Wgts) 54
Analysis of Variance Analysis of Variance
Sum of Sum of
Source DF Squares Mean Square  F Ratio Source DF Squares Mean Square  F Ratio
Model 1 11590.90 11590.9 3.7752 Model 1 5453.47 5453.47 21373
Error 34 104388.24 3070.2 Prob>F Error 52 132682.07 2551.58 Prob>F
C. Total 35 115979.15 0.0603 C. Total 53 13813554 0.1498
Parameter Estimates Parameter Estimates
Term Estimate Std Error tRatio Prob>|t| Term Estimate Std Error tRatio Prob>|t|
Intercept -1.027858 170.0231  -0.01 0.9952 Intercept -33.22109 248.8352  -0.13 0.8943

leach index Tc 31.789279  16.36095 1.94 0.0603

Bivariate Fit of isothermal calorimetry time to peak (H) By leach index Tc
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leach index Tc

Linear Fit
isothermal calorimetry time to peak (H) = 156.31602 -
8.4975821*leach index Tc

Summary of Fit

RSquare 0.032487
RSquare Adj 0.004031
Root Mean Square Error 26.93427
Mean of Response 68.13944
Observations (or Sum Wgts) 36
Analysis of Variance

Sum of
Source DF Squares Mean Square  F Ratio
Model 1 828.222 828.222 1.1417
Error 34 24665.468 725.455 Prob>F
C. Total 35 25493.689 0.2928
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 156.31602 82.64693 1.89 0.0671

leach index Tc -8.497582 7.952933  -1.07 0.2928

SRNL-L3100-2014-00170
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leach index Cr 28.099995  19.22093 1.46 0.1498

Bivariate Fit of isothermal calorimetry time to peak (H) By leach index Cr
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¥
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isothermal calorimetry time to peak (H)
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> Ozz X
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12 125 13 135

leach index Cr

Linear Fit
isothermal calorimetry time to peak (H) = 124.42717 -
4.1288989*leach index Cr

Summary of Fit

RSquare 0.002467
RSquare Adj -0.01672
Root Mean Square Error 30.25671
Mean of Response 70.99463
Observations (or Sum Wgts) 54
Analysis of Variance

Sum of
Source DF Squares Mean Square  F Ratio
Model 1 117.741 117.741 0.1286
Error 52 47604.360 915.468 Prob > F
C. Total 53 47722.102 0.7213
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 124.42717  149.049 0.83 0.4076

leach index Cr -4.128899 1151308 -0.36 0.7213
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Appendix C. Correlations Among Response Variables

Fit Group
Bivariate Fit of isothermal calorimetry energy at peak uW/g By Density

p4

4500
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2000
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1000

isothermal calorimetry energy at peak uw/g

500
175 18 185 19 195

Density

Linear Fit
isothermal calorimetry energy at peak uw/g = 3503.9702 -
794.09976*Density
Summary of Fit
RSquare 0.007754
RSquare Adj -0.01133
Root Mean Square Error 625.9891
Mean of Response 2036.944
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 159230 159230 0.4063
Error 52 20376841 391862 Prob>F
C. Total 53 20536071 0.5266

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 3503.9702 2302.979 1.52 0.1342
Density  -794.0998 1245747  -0.64 0.5266

Bivariate Fit of flow yield stress Pa By Density

100
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175 18 185 19 1.95

Density

Linear Fit
flow yield stress Pa = -430.3223 + 243.57732*Density
Summary of Fit
RSquare 0.59159
RSquare Adj 0.583581
Root Mean Square Error 14.1807
Mean of Response 19.45472
Observations (or Sum Wgts) 53
Analysis of VVariance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 14855.565 14855.6 73.8744
Error 51  10255.707 201.1 Prob>F
C. Total 52 25111.271 <.0001*

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept -430.3223  52.3662 -8.22 <.0001*
Density 24357732 28.33936 8.60 <.0001*
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o

flow yield stress Pa
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Bivariate Fit of isothermal calorimetry energy at peak uW/g By Porosity %

o, 4500
s Z
> 4000
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3
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E’ 3000 X X
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2 2 Y Y -
g 500 Y Y Y Z
E XY
5 2000 § Y
K
E 1500 O % %(
g 4
% 1000 Z Q
500
0.45 0.5 0.55 0.6
Porosity %
Linear Fit
isothermal calorimetry energy at peak uW/g = 4254.5603 -
4131.7467*Porosity %
Summary of Fit
RSquare 0.102906
RSquare Adj 0.080479
Root Mean Square Error 630.1256
Mean of Response 1979.381
Observations (or Sum Wgts) 42
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 1821878 1821878 4.5884
Error 40 15882332 397058 Prob>F
C. Total 41 17704210 0.0383*
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept ~ 4254.5603  1066.584 3.99 0.0003*
Porosity % -4131.747 1928.862 -2.14 0.0383*
Bivariate Fit of flow yield stress Pa By Porosity %
100
80
&
@ 19
g 60 N Z
3
= Y
T w0 x X Z X
= Y 4
0 Y Y
XY -
o LA
0.45 0.5 0.55 0.6
Porosity %
Linear Fit
flow yield stress Pa = 1.8141242 + 28.266839*Porosity %
Summary of Fit
RSquare 0.004961
RSquare Adj -0.02055
Root Mean Square Error 20.74663
Mean of Response 17.40976
Observations (or Sum Wgts) 41
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 83.694 83.694 0.1944
Error 39 16786.482 430.423 Prob>F
C. Total 40 16870.176 0.6617
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|

Intercept ~ 1.8141242 35.51551  0.05 0.9595
Porosity % 28.266839 64.10287 0.44 0.6617
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Bivariate Fit of isothermal calorimetry energy

at peak uW/g By Compressive Strength (psi)
4500 >

4000

3500
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isothermal calorimetry energy at peak uwW/g

2500-7 Y YY‘F -

2000 X7

1500 & Y ; W YX <&
000 z o

500

1000 2000 3000 4000 5000 6000 7000 8000

Compressive Strength (psi)

Linear Fit
isothermal calorimetry energy at peak uwW/g = 1847.1917 +
0.0355721*Compressive Strength (psi)

Summary of Fit

RSquare 0.009882
RSquare Adj -0.01487
Root Mean Square Error 661.9905
Mean of Response 1979.381
Observations (or Sum Wgts) 42
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 174953 174953 0.3992
Error 40 17529257 438231 Prob>F
C. Total 41 17704210 0.5311
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 1847.1917 232.8174 7.93 <.0001*

Compressive Strength (psi) 0.0355721 0.056299 0.63 0.5311
Bivariate Fit of flow yield stress Pa By Compressive Strength (psi)
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Compressive Strength (psi)

Linear Fit
flow yield stress Pa = -5.863429 + 0.0062408*Compressive Strength
(psi)
Summary of Fit
RSquare 0.318519
RSquare Adj 0.301045
Root Mean Square Error 17.16938
Mean of Response 17.40976
Observations (or Sum Wgts) 41
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 5373.465 5373.47 18.2283
Error 39  11496.711 294.79 Prob>F
C. Total 40 16870.176 0.0001*

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept -5.863429  6.07489  -0.97 0.3404
Compressive Strength (psi) 0.0062408 0.001462 4.27 0.0001*
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Bivariate Fit of isothermal calorimetry
energy at peak uW/g By Gel Time (min)
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isothermal calorimetry energy at peak uw/g
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Gel Time (min)

Linear Fit
isothermal calorimetry energy at peak uwW/g = 1927.3539 +
3.7478724*Gel Time (min)

Summary of Fit

RSquare 0.034132
RSquare Adj 0.015557
Root Mean Square Error 617.6124
Mean of Response 2036.944
Observations (or Sum Wgts) 54
Analysis of Variance

Sum of
Source DF Squares Mean Square  F Ratio
Model 1 700928 700928 1.8376
Error 52 19835143 381445 Prob>F
C. Total 53 20536071 0.1811
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 1927.3539 116.6177 16.53 <.0001*

Gel Time (min) 3.7478724  2.764802 1.36 0.1811

Bivariate Fit of flow yield stress Pa By Gel Time (min)
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flow yield stress Pa
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Gel Time (min)

Linear Fit
flow yield stress Pa = 30.596596 - 0.3742203*Gel Time (min)
Summary of Fit

RSquare 0.273753
RSquare Adj 0.259513
Root Mean Square Error 18.90999
Mean of Response 19.45472
Observations (or Sum Wgts) 53
Analysis of VVariance

Sum of
Source DF Squares Mean Square  F Ratio
Model 1 6874.293 687429 19.2241
Error 51 18236.978 357.59 Prob>F
C. Total 52 25111.271 <.0001*
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 30.596596  3.633806 8.42 <.0001*

Gel Time (min)  -0.37422  0.08535  -4.38 <.0001*
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Bivariate Fit of isothermal calorimetry

energy at peak uwW/g By Avg Flow Dia. (mm)
4500
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3500
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Y
2232 Y\?FQ@ Yo Vo >
1500 O% %Y)% Y
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500

isothermal calorimetry energy at peak uwW/g

100 150 200 250 300

Avg Flow Dia. (mm)

Linear Fit
isothermal calorimetry energy at peak uwW/g = 1862.8025 +
0.8768067*Avg Flow Dia. (mm)

Summary of Fit

RSquare 0.005656
RSquare Adj -0.01347
Root Mean Square Error 626.6503
Mean of Response 2036.944
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 116162 116162 0.2958
Error 52 20419909 392691 Prob>F
C. Total 53 20536071 0.5888
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 1862.8025 331.3429 5.62 <.0001*

Avg Flow Dia. (mm) 0.8768067 1612117  0.54 0.5888
Bivariate Fit of flow yield stress Pa By Avg Flow Dia. (mm)
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Linear Fit
flow yield stress Pa = 94.035222 - 0.3718012*Avg Flow Dia. (mm)
Summary of Fit
RSquare 0.769817
RSquare Adj 0.765304
Root Mean Square Error 10.64598
Mean of Response 19.45472
Observations (or Sum Wgts) 53
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 19331.090 19331.1 170.5631
Error 51  5780.181 1133 Prob>F
C. Total 52 25111.271 <.0001*
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 94.035222 5.894874 15.95 <.0001*

Avg Flow Dia. (mm) -0.371801 0.028469 -13.06 <.0001*
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Bivariate Fit of isothermal calorimetry energy at peak uW/g By Bleed %
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Bleed %

Linear Fit

isothermal calorimetry energy at peak uw/g = 2015.2788 +
51.653271*Bleed %

Summary of Fit

isothermal calorimetry energy at peak uw/g

RSquare 0.01147

RSquare Adj -0.00754

Root Mean Square Error 624.8158

Mean of Response 2036.944

Observations (or Sum Wgts) 54

Analysis of Variance

Sum of

Source DF Squares Mean Square  F Ratio
Model 1 235542 235542 0.6033
Error 52 20300529 390395 Prob>F

C. Total 53 20536071 0.4408
Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 2015.2788 89.48483 22.52 <.0001*
Bleed % 51.653271 66.49909 0.78 0.4408

Bivariate Fit of flow yield stress Pa By Bleed %
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Linear Fit
flow yield stress Pa = 20.842226 - 3.24671*Bleed %
Summary of Fit

RSquare 0.036984

RSquare Adj 0.018101

Root Mean Square Error 21.7754

Mean of Response 19.45472

Observations (or Sum Wgts) 53

Analysis of Variance

Sum of

Source DF Squares Mean Square  F Ratio
Model 1 928.703 928.703 1.9586
Error 51 24182.568 474.168 Prob>F

C. Total 52 25111.271 0.1677
Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 20.842226 3.151112 6.61 <.0001*
Bleed % -3.24671 231991 -1.40 0.1677
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Bivariate Fit of isothermal calorimetry energy at

peak uW/g By isothermal calorimetry @ 300H (J/g)
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isothermal calorimetry @ 300H (J/g)

Linear Fit

isothermal calorimetry energy at peak uW/g = 991.12667 +

3.1650774*isothermal calorimetry @ 300H (J/g)
Summary of Fit

isothermal calorimetry energy at peak uwW/g

RSquare 0.067384
RSquare Adj 0.049449
Root Mean Square Error 606.8878
Mean of Response 2036.944
Observations (or Sum Wgts) 54

Analysis of Variance

Sum of

Source DF Squares Mean Square  F Ratio

Model 1 1383802 1383802 3.7571

Error 52 19152268 368313 Prob>F

C. Total 53 20536071 0.0580

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 991.12667 545.8288 1.82 0.0752
isothermal calorimetry @ 300H (J/g) 3.1650774 1.632885 1.94 0.0580

Bivariate Fit of flow yield stress Pa
By isothermal calorimetry @ 300H (J/g)
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flow yield stress Pa
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isothermal calorimetry @ 300H (J/g)

Linear Fit

flow yield stress Pa = 95.894696 - 0.23002*isothermal calorimetry
@ 300H (J/g)
Summary of Fit

RSquare 0.2694
RSquare Adj 0.255075
Root Mean Square Error 18.96658
Mean of Response 19.45472
Observations (or Sum Wgts) 53
Analysis of Variance
Sum of
Source DF  Squares Mean Square F Ratio
Model 1 6764.983 6764.98 18.8057
Error 51 18346.288 359.73 Prob>F
C. Total 52 25111.271 <.0001*
Parameter Estimates
Term Estimate Std Error tRatio Prob>[t|
Intercept 95.894696  17.8184 5.38 <.0001*
isothermal calorimetry @ 300H (J/g) -0.23002 0.053042  -4.34 <.0001*
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Bivariate Fit of isothermal calorimetry energy at

peak uW/g By isothermal calorimetry time to peak (H)
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isothermal calorimetry time to peak (H)

Linear Fit

isothermal calorimetry energy at peak uw/g = 2092.6713 -
0.784945*isothermal calorimetry time to peak (H)

Summary of Fit

isothermal calorimetry energy at peak uw/g

RSquare 0.001432
RSquare Adj -0.01777
Root Mean Square Error 627.9801
Mean of Response 2036.944
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 29403 29403 0.0746
Error 52 20506667 394359 Prob>F
C. Total 53 20536071 0.7859
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 2092.6713  221.2549 9.46 <.0001*
isothermal calorimetry time to peak (H) -0.784945 2.874657 -0.27 0.7859
Bivariate Fit of flow yield stress Pa By
isothermal calorimetry time to peak (H)
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0 50 100 150
isothermal calorimetry time to peak (H}
Linear Fit
flow yield stress Pa = 22.765074 - 0.046093*isothermal calorimetry
time to peak (H)
Summary of Fit
RSquare 0.003873
RSquare Adj -0.01566
Root Mean Square Error 22.14658
Mean of Response 19.45472
Observations (or Sum Wgts) 53
Analysis of Variance
Sum of
Source DF  Squares MeanSquare F Ratio
Model 1 97.256 97.256  0.1983
Error 51 25014.015 490.471 Prob>F
C. Total 52 25111.271 0.6580
Parameter Estimates
Term Estimate Std Error tRatio Prob>[t|
Intercept 22.765074  8.032355 2.83 0.0066*
isothermal calorimetry time to peak (H) -0.046093  0.10351  -0.45 0.6580
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Bivariate Fit of isothermal calorimetry energy at

peak uW/g By isothermal calorimetry energy at peak uW/g
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isothermal calorimetry energy at peak uwW/g
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500 1000 1500 2000 2500 3000 3500 4000 4500

isothermal calorimetry energy at peak uw/c

Linear Fit
isothermal calorimetry energy at peak uW/g = 0 + 1*isothermal
calorimetry energy at peak uwW/g

Summary of Fit

RSquare 1
RSquare Adj 1
Root Mean Square Error 0
Mean of Response 2036.944
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 20536071 20536071
Error 52 0 0 Prob>F

C. Total 53 20536071
Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 0 0
isothermal calorimetry energy at peak uw/g 1 0

Bivariate Fit of flow yield stress Pa By
isothermal calorimetry energy at peak uwW/g
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500 1000 1500 2000 2500 3000 3500 4000 4500
isothermal calorimetry energy at peak uw/c

Linear Fit
flow yield stress Pa = 42.349518 - 0.011476*isothermal calorimetry
energy at peak uw/g
Summary of Fit
RSquare 0.081319
RSquare Adj 0.063306
Root Mean Square Error 21.26824
Mean of Response 19.45472
Observations (or Sum Wgts) 53
Analysis of Variance
Sum of
Source DF  Squares Mean Square F Ratio
Model 1 2042.030 2042.03 4.5144
Error 51 23069.241 45234 Prob>F
C. Total 52 25111.271 0.0385*
Parameter Estimates
Term Estimate Std Error tRatio Prob>[t|
Intercept 42.349518  11.1645 3.79 0.0004*

isothermal calorimetry energy at peak uW/g -0.011476 0.005401  -2.12 0.0385*
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Bivariate Fit of isothermal calorimetry

energy at peak uW/g By flow yield stress Pa
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flow yield stress Pa

Linear Fit
isothermal calorimetry energy at peak uwW/g = 2132.8758 -
7.0860393*flow yield stress Pa

Summary of Fit

v Y

isothermal calorimetry energy at peak uwW/g

RSquare 0.081319
RSquare Adj 0.063306
Root Mean Square Error 528.492
Mean of Response 1995.019
Observations (or Sum Wgts) 53
Analysis of Variance

Sum of
Source DF Squares Mean Square  F Ratio
Model 1 1260886 1260886 45144
Error 51 14244493 279304 Prob>F
C. Total 52 15505379 0.0385*
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 2132.8758 97.36349 21.91 <.0001*

flow yield stress Pa -7.086039 3.335063 -2.12 0.0385*
Bivariate Fit of flow yield stress Pa By flow yield stress Pa
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flow yield stress Pa

Linear Fit
flow yield stress Pa = 0 + 1*flow yield stress P¢
Summary of Fit
RSquare 1
RSquare Adj 1
Root Mean Square Error 0
Mean of Response 19.45472
Observations (or Sum Wgts) 53
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 25111.271 25111.3
Error 51 0.000 0.0 Prob>F

C. Total 52 25111.271
Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 0 0
flow yield stress Pa 1 0
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Bivariate Fit of isothermal calorimetry energy

at peak uW/g By flow plastic viscosity cP
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flow plastic viscosity cP

Linear Fit

isothermal calorimetry energy at peak uwW/g = 2177.8982 -
0.8958873*flow plastic viscosity cP

Summary of Fit

isothermal calorimetry energy at peak uwW/g

RSquare 0.061921
RSquare Adj 0.043527
Root Mean Square Error 534.0426
Mean of Response 1995.019
Observations (or Sum Wgts) 53
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 960105 960105 3.3664
Error 51 14545274 285201 Prob>F
C. Total 52 15505379 0.0724
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 2177.8982  123.758 17.60 <.0001*

flow plastic viscosity cP -0.895887 0.488281 -1.83 0.0724
Bivariate Fit of flow yield stress Pa By flow plastic viscosity cP
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flow plastic viscosity cP

Linear Fit
flow yield stress Pa = -2.28821 + 0.106514*flow plastic viscosity cF
Summary of Fit
RSquare 0.540451
RSquare Adj 0.531441
Root Mean Square Error 15.04233
Mean of Response 19.45472
Observations (or Sum Wgts) 53
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 13571421 13571.4 59.9785
Error 51 11539.850 226.3 Prob>F
C. Total 52 25111.271 <.0001*
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept -2.28821 3.485879  -0.66 0.5145

flow plastic viscosity cP  0.106514 0.013753 ~ 7.74 <.0001*
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Bivariate Fit of isothermal calorimetry

energy at peak uW/g By leach index Na
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leach index Na

Linear Fit

isothermal calorimetry energy at peak uw/g = -3714.19 +
695.49917*leach index Na

Summary of Fit

RSquare 0.060395
RSquare Adj 0.042326
Root Mean Square Error 609.1575
Mean of Response 2036.944
Observations (or Sum Wgts) 54
Analysis of Variance

Sum of
Source DF Squares Mean Square  F Ratio
Model 1 1240282 1240282 3.3424
Error 52 19295789 371073 Prob>F
C. Total 53 20536071 0.0733
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept -3714.19 3146.833 -1.18 0.2433

leach index Na 69549917 380.4224  1.83 0.0733
Bivariate Fit of flow yield stress Pa By leach index Na
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leach index Na

Linear Fit
flow yield stress Pa = -310.2947 + 39.936743*|each index Na
Summary of Fit

RSquare 0.135437
RSquare Adj 0.118484
Root Mean Square Error 20.6323
Mean of Response 19.45472
Observations (or Sum Wgts) 53
Analysis of Variance

Sum of
Source DF Squares Mean Square  F Ratio
Model 1 3400.985 3400.99 7.9893
Error 51 21710.286 42569 Prob>F
C. Total 52 25111.271 0.0067*
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept -310.2947 116.6964 -2.66 0.0104*

leach index Na 39.936743  14.12921 2.83 0.0067*
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Bivariate Fit of isothermal calorimetry

energy at peak uW/g By leach index NO3-
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isothermal calorimetry energy at peak uwW/g
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leach index NO3-

Linear Fit

isothermal calorimetry energy at peak uW/g = -4090.969 +
742.51069*leach index NO3-

Summary of Fit

RSquare 0.098885
RSquare Adj 0.081555
Root Mean Square Error 596.5505
Mean of Response 2036.944
Observations (or Sum Wgts) 54
Analysis of Variance

Sum of
Source DF Squares Mean Square  F Ratio
Model 1 2030699 2030699 5.7063
Error 52 18505372 355873 Prob>F
C. Total 53 20536071 0.0206*
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept -4090.969 2566.578 -1.59 0.1170

leach index NO3- 74251069  310.833 2.39 0.0206*
Bivariate Fit of flow yield stress Pa By leach index NO3-
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Linear Fit
flow yield stress Pa = 69.713305 - 6.1011594*leach index NO3-
Summary of Fit
RSquare 0.004452
RSquare Adj -0.01507
Root Mean Square Error 22.14014
Mean of Response 19.45472
Observations (or Sum Wgts) 53
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 111.791 111.791 0.2281
Error 51  24999.480 490.186 Prob>F
C. Total 52 25111.271 0.6350
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 69.713305 105.2856 0.66 0.5109

leach index NO3- -6.101159 12.77585 -0.48 0.6350
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Bivariate Fit of isothermal calorimetry

energy at peak uW/g By leach index |
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leach index |

Linear Fit
isothermal calorimetry energy at peak uw/g = 2669.8121 -
72.249749*leach index |
Summary of Fit
RSquare 0.007665
RSquare Adj -0.01142
Root Mean Square Error 626.017
Mean of Response 2036.944
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 157411 157411 0.4017
Error 52 20378659 391897 Prob>F
C. Total 53 20536071 0.5290

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 2669.8121 1002.203 2.66 0.0103*
leachindex | -72.24975 113.9999  -0.63 0.5290

Bivariate Fit of flow yield stress Pa By leach index |
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Linear Fit
flow yield stress Pa = 84.345636 - 7.4145062*leach index |
Summary of Fit
RSquare 0.06566
RSquare Adj 0.047339
Root Mean Square Error 21.44874
Mean of Response 19.45472
Observations (or Sum Wgts) 53
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 1648.797 1648.80 3.5840
Error 51 23462.474 460.05 Prob>F
C. Total 52 25111.271 0.0640

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 84.345636  34.40333 245 0.0177*
leachindex | -7.414506 3.916521 -1.89 0.0640
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11
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Bivariate Fit of isothermal calorimetry

energy at peak uW/g By leach index Tc
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Linear Fit
isothermal calorimetry energy at peak uW/g = 2250.4633 -
16.133092*leach index Tc

Summary of Fit

RSquare 0.000222
RSquare Adj -0.02918
Root Mean Square Error 628.8947
Mean of Response 2083.056
Observations (or Sum Wgts) 36
Analysis of Variance

Sum of
Source DF Squares Mean Square  F Ratio
Model 1 2985 2985 0.0075
Error 34 13447291 395509 Prob >F
C. Total 35 13450276 0.9313
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 2250.4633 1929.743 1.17 0.2516

leach index Tc  -16.13309 185.6949  -0.09 0.9313
Bivariate Fit of flow yield stress Pa By leach index Tc
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Linear Fit

flow yield stress Pa = 16.919335 + 0.2134334*leach index Tc
Summary of Fit
RSquare 3.581e-5
RSquare Adj -0.03027
Root Mean Square Error 21.02554
Mean of Response 19.13429
Observations (or Sum Wgts) 35
Analysis of Variance

Sum of

Source DF Squares Mean Square  F Ratio
Model 1 0.522 0.522 0.0012
Error 33 14588.416 442,073 Prob>F
C. Total 34 14588.939 0.9728
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 16.919335 64.52927  0.26 0.7948

leach index Tc 0.2134334  6.208624 0.03 0.9728
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Bivariate Fit of isothermal calorimetry
energy at peak uW/g By leach index Cr
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leach index Cr

Linear Fit
isothermal calorimetry energy at peak uw/g = 5121.8226 -
238.37815*leach index Cr

Summary of Fit

RSquare 0.019111
RSquare Adj 0.000247
Root Mean Square Error 622.3963
Mean of Response 2036.944
Observations (or Sum Wgts) 54
Analysis of Variance

Sum of
Source DF Squares Mean Square  F Ratio
Model 1 392458 392458 1.0131
Error 52 20143613 387377 Prob>F
C. Total 53 20536071 0.3188
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 5121.8226 3066.015 1.67 0.1008

leach index Cr -238.3782 236.8301 -1.01 0.3188
Bivariate Fit of flow yield stress Pa By leach index Cr

100
<
80
ol
g 60 Z
: Y Y o«
z 4 z
3 @ Y p4 XX
20 /M
Z X
o <
12 125 13 135 14

leach index Cr

Linear Fit
flow yield stress Pa = -62.65674 + 6.3431486*leach index Cr
Summary of Fit

RSquare 0.011
RSquare Adj -0.00839
Root Mean Square Error 22.06721
Mean of Response 19.45472
Observations (or Sum Wgts) 53
Analysis of Variance

Sum of
Source DF Squares Mean Square  F Ratio
Model 1 276.230 276.230 0.5673
Error 51  24835.041 486.962 Prob >F
C. Total 52 25111.271 0.4548
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept -62.65674 109.0645 -0.57 0.5682

leach index Cr 6.3431486  8.422031 0.75 0.4548
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Fit Group

Bivariate Fit of flow plastic viscosity cP By Density
700

600 g
500 z
400 <

300

flow plastic viscosity cP

200

100

175 18 185 19 1.95

Density

Linear Fit
flow plastic viscosity cP = -2903.034 + 1682.6895*Density
Summary of Fit

RSquare 0.592668

RSquare Adj 0.584681

Root Mean Square Error 97.74509

Mean of Response 204.1321

Observations (or Sum Wgts) 53

Analysis of Variance

Sum of

Source DF  Squares Mean Square F Ratio
Model 1 708962.8 708963  74.2051
Error 51  487259.3 9554 Prob >F
C. Total 52 1196222.1 <.0001*

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept -2903.034  360.951 -8.04 <.0001*
Density 1682.6895 195.3382 8.61 <.0001*

Bivariate Fit of leach index Na By Density
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Density

Linear Fit
leach index Na = 5.779933 + 1.3473699*Density
Summary of Fit
RSquare 0.17878
RSquare Adj 0.162988
Root Mean Square Error 0.201229
Mean of Response 8.269074
Observations (or Sum Wgts) 54
Analysis of VVariance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 0.4584027 0.458403  11.3205
Error 52 2.1056510 0.040493 Prob>F
C. Total 53  2.5640537 0.0014*

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept  5.779933  0.740312 7.81 <.0001*
Density 1.3473699  0.400456 3.36 0.0014*
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Bivariate Fit of flow plastic viscosity cP By Porosity %
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Porosity %

Linear Fit
flow plastic viscosity cP = 163.09249 + 75.205192*Porosity %
Summary of Fit
RSquare 0.000587
RSquare Adj -0.02504
Root Mean Square Error 160.8522
Mean of Response 204.5854
Observations (or Sum Wgts) 41
Analysis of Variance
Sum of
Source DF  Squares Mean Square F Ratio
Model 1 592.4 592.4 0.0229
Error 39 1009063.5 25873.4 Prob>F
C. Total 40 1009656.0 0.8805

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept ~ 163.09249  275.3579 0.59 0.5571
Porosity % 75.205192  497.0006 0.15 0.8805

Bivariate Fit of leach index Na By Porosity %

9
4
8.75
Y .Y Y Z X
s 85 X 4
= SYXY
2 e OV
= XX 2
g % YYZ X
- 8
7.75
Z
75
0.45 0.5 0.55 0.6
Porosity %
Linear Fit
leach index Na = 9.0236813 - 1.3341015*Porosity %
Summary of Fit
RSquare 0.08167
RSquare Adj 0.058712
Root Mean Square Error 0.231074
Mean of Response 8.289048
Observations (or Sum Wgts) 42
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 0.1899458 0.189946 3.5573
Error 40 2.1358161 0.053395 Prob>F
C. Total 41 2.3257619 0.0666
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|

Intercept  9.0236813 0.391129 23.07 <.0001*
Porosity % -1.334102 0.707336  -1.89 0.0666
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Bivariate Fit of flow plastic viscosity cP By Compressive Strength (psi)
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Compressive Strength (psi)

Linear Fit
flow plastic viscosity cP = 99.013212 + 0.0283096*Compressive
Strength (psi)

Summary of Fit

flow plastic viscosity cP

RSquare 0.109514
RSquare Adj 0.086681
Root Mean Square Error 151.8337
Mean of Response 204.5854
Observations (or Sum Wgts) 41
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 110571.1 110571 4.7963
Error 39 899084.9 23053 Prob>F
C. Total 40 1009656.0 0.0346*
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 99.013212 53.72197 1.84 0.0729

Compressive Strength (psi) 0.0283096 0.012927 2.19 0.0346*

Bivariate Fit of leach index Na By Compressive Strength (psi)
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leach index Na
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1000 2000 3000 4000 5000 6000 7000 8000

Compressive Strength (psi)

Linear Fit
leach index Na = 8.04369 + 6.6026e-5*Compressive Strength (psi)
Summary of Fit
RSquare 0.259157
RSquare Adj 0.240635
Root Mean Square Error 0.207547
Mean of Response 8.289048
Observations (or Sum Wgts) 42
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 0.6027365 0.602736  13.9925
Error 40 1.7230255 0.043076 Prob>F
C. Total 41 2.3257619 0.0006*
Parameter Estimates
Term Estimate Std Error tRatio Prob>[t|
Intercept 8.04369 0.072993 110.20 <.0001*

Compressive Strength (psi) 6.6026e-5 1.765e-5 ~ 3.74 0.0006*
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Bivariate Fit of flow plastic viscosity cP By Gel Time (min)
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Gel Time (min)

Linear Fit
flow plastic viscosity cP = 263.81714 - 2.0046315*Gel Time (min)
Summary of Fit

RSquare 0.164904
RSquare Adj 0.148529
Root Mean Square Error 139.9552
Mean of Response 204.1321
Observations (or Sum Wgts) 53
Analysis of Variance

Sum of
Source DF Squares Mean Square  F Ratio
Model 1 197261.6 197262 10.0708
Error 51 998960.5 19587 Prob>F
C. Total 52 1196222.1 0.0026*
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 263.81714 26.89425 9.81 <.0001*

Gel Time (min) -2.004631 0.631688 -3.17 0.0026*

Bivariate Fit of leach index Na By Gel Time (min)
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leach index Na

7.75
Z
7.5
0 20 40 60 80 100 120 140
Gel Time (min)
Linear Fit
leach index Na = 8.342309 - 0.0025045*Gel Time (min)
Summary of Fit
RSquare 0.122078
RSquare Adj 0.105194
Root Mean Square Error 0.208061
Mean of Response 8.269074
Observations (or Sum Wgts) 54
Analysis of VVariance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 0.3130135 0.313014 7.2307
Error 52 2.2510402 0.043289 Prob>F
C. Total 53 2.5640537 0.0096*
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 8.342309 0.039286 212.35 <.0001*

Gel Time (min) -0.002505 0.000931  -2.69 0.0096*
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Bivariate Fit of flow plastic viscosity cP By Avg Flow Dia. (mm) Bivariate Fit of flow plastic viscosity cP By Bleed %
700 700
600 600
] ]
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3 2
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2 400 2 400 <&
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L L
2 300 g 300
= =
E 200 § 200
100 100 Y Y
0 0
100 150 200 250 300 -1 0 1 2 3 4 5 6 7
Avg Flow Dia. (mm) Bleed %
Linear Fit Linear Fit
flow plastic viscosity cP = 696.75969 - 2.4558632*Avg Flow Dia. flow plastic viscosity cP = 212.20381 - 18.887492*Bleed %
(mm) Summary of Fit
Summary of Fit RSquare 0026274
RSquare 0.705069 RSquare Adj 0.007181
RSquare Adj 0.699286 Root Mean Square Error 151.126
Root Mean Square Error 83.17279 Mean of Response 204.1321
Mean of Response 204.1321 Observations (or Sum Wgts) 53
Observations (or Sum Wgts) 53 Analysis of Variance
Analysis of Variance Sum of
Sum of Source DF Squares Mean Square  F Ratio
Source DF Squares Mean Square F Ratio Model 1 31429.6 31429.6 1.3761
Model 1 843418.7 843419 121.9216 Error 51 11647925 22839.1 Prob>F
Error 51 352803.4 6918 Prob>F C. Total 52 1196222.1 0.2462
C. Total 52 1196222.1 <.0001* Parameter Estimates
Parameter Estimates Term Estimate Std Error tRatio Prob>|t|
Term Estimate Std Error tRatio Prob>|t| Intercept 212.20381  21.8694 9.70 <.0001*
Intercept 696.75969  46.0543 1513 <.0001* Bleed % -18.88749 16.10068 -1.17 0.2462

Avg Flow Dia. (mm) -2.455863 0.222415 -11.04 <.0001*

Bivariate Fit of leach index Na By Avg Flow Dia. (mm) Bivariate Fit of leach index Na By Bleed %
9 9
4 p4
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g Yy © Y ¥OEX 8 Y
8 Y
7.75 7.75
4 4
75 7.5
100 150 200 250 300 -1 0 1 2 3 4 5 6 7
Avg Flow Dia. (mm) Bleed %
Linear Fit Linear Fit
leach index Na = 8.6410967 - 0.0018731*Avg Flow Dia. (mm) leach index Na = 8.2798333 - 0.025651*Bleed %
Summary of Fit Summary of Fit
RSquare 0.206762 RSquare 0.022655
RSquare Adj 0.191507 RSquare Adj 0.003859
Root Mean Square Error 0.197772 Root Mean Square Error 0.219526
Mean of Response 8.269074 Mean of Response 8.269074
Observations (or Sum Wgts) 54 Observations (or Sum Wgts) 54
Analysis of Variance Analysis of Variance
Sum of Sum of
Source DF Squares Mean Square  F Ratio Source DF Squares Mean Square  F Ratio
Model 1 05301478 0.530148  13.5541 Model 1 0.0580875 0.058088 1.2053
Error 52 2.0339059 0.039114 Prob>F Error 52 2.5059662 0.048192 Prob>F
C. Total 53 25640537 0.0006* C. Total 53  2.5640537 0.2773
Parameter Estimates Parameter Estimates
Term Estimate Std Error tRatio Prob>|t| Term Estimate Std Error tRatio Prob>[t|
Intercept 8.6410967 0.104572 82.63 <.0001* Intercept 8.2798333  0.03144 263.35 <.0001*
Avg Flow Dia. (mm) -0.001873 0.000509 -3.68 0.0006* Bleed % -0.025651 0.023364 -1.10 0.2773
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Bivariate Fit of flow plastic viscosity

cP By isothermal calorimetry @ 300H (J/g)
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isothermal calorimetry @ 300H (J/g)

Linear Fit
flow plastic viscosity cP = 775.68774 - 1.7199013*isothermal
calorimetry @ 300H (J/g)

Summary of Fit

RSquare 0.316177
RSquare Adj 0.302769
Root Mean Square Error 126.6463
Mean of Response 204.1321
Observations (or Sum Wgts) 53
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 378218.4 378218 23.5807
Error 51  818003.7 16039 Prob>F
C. Total 52 1196222.1 <.0001*
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 775.68774 118.9795 6.52 <.0001*

isothermal calorimetry @ 300H (J/g) -1.719901 0.354181 -4.86 <.0001*

Bivariate Fit of leach index Na By isothermal calorimetry @ 300H (J/g)
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isothermal calorimetry @ 300H (J/g)

Linear Fit
leach index Na = 8.6049287 - 0.0010164*isothermal calorimetry @
300H (J/g)
Summary of Fit
RSquare 0.055659
RSquare Adj 0.037499
Root Mean Square Error 0.215787
Mean of Response 8.269074
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 0.1427134 0.142713 3.0649
Error 52 24213403 0.046564 Prob > F
C. Total 53 25640537 0.0859
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 8.6049287 0.194077 4434 <.0001*

isothermal calorimetry @ 300H (J/g) -0.001016 0.000581 -1.75 0.0859
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Bivariate Fit of flow plastic viscosity cP
By isothermal calorimetry time to peak (H)
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Linear Fit
flow plastic viscosity cP = 308.38877 - 1.4516578*isothermal
calorimetry time to peak (H)

Summary of Fit

RSquare 0.080642
RSquare Adj 0.062616
Root Mean Square Error 146.8463
Mean of Response 204.1321
Observations (or Sum Wgts) 53
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 96466.0 96466.0 4.4735
Error 51 1099756.0 21563.8 Prob > F
C. Total 52 1196222.1 0.0393*
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 308.38877 53.25978 579 <.0001*

isothermal calorimetry time to peak (H) -1.451658 0.686341  -2.12 0.0393*
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Bivariate Fit of leach index Na By isothermal calorimetry time to peak (H)
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Linear Fit
leach index Na = 8.3486378 - 0.0011207*isothermal calorimetry
time to peak (H)
Summary of Fit
RSquare 0.023376
RSquare Adj 0.004595
Root Mean Square Error 0.219445
Mean of Response 8.269074
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 0.0599375 0.059937 1.2447
Error 52 25041162 0.048156 Prob > F
C. Total 53 25640537 0.2697
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 8.3486378 0.077317 107.98 <.0001*

isothermal calorimetry time to peak (H) -0.001121 0.001005 -1.12 0.2697
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Bivariate Fit of flow plastic viscosity cP
By isothermal calorimetry energy at peak uwW/g
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isothermal calorimetry energy at peak uw/c

Linear Fit
flow plastic viscosity cP = 342.02113 - 0.0691167*isothermal
calorimetry energy at peak uwW/g

Summary of Fit

RSquare 0.061921
RSquare Adj 0.043527
Root Mean Square Error 148.334
Mean of Response 204.1321
Observations (or Sum Wgts) 53
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 74071.0 74071.0 3.3664
Error 51 1122151.1 22003.0 Prob>F
C. Total 52 1196222.1 0.0724
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 342.02113 77.86608 4.39 <.0001*

isothermal calorimetry energy at peak uW/g -0.069117  0.03767 -1.83 0.0724

Bivariate Fit of leach index Na By
isothermal calorimetry energy at peak uwW/g
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isothermal calorimetry energy at peak uw/c

Linear Fit
leach index Na = 8.0921913 + 8.6837e-5*isothermal calorimetry
energy at peak uw/g
Summary of Fit
RSquare 0.060395
RSquare Adj 0.042326
Root Mean Square Error 0.215246
Mean of Response 8.269074
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF  Squares Mean Square F Ratio
Model 1 0.1548567 0.154857 3.3424
Error 52 24091970 0.046331 Prob>F
C. Total 53 25640537 0.0733
Parameter Estimates
Term Estimate Std Error tRatio Prob>[t|
Intercept 8.0921913 0.101088 80.05 <.0001*

isothermal calorimetry energy at peak uW/g 8.6837e-5 ~ 4.75e-5  1.83 0.0733
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Bivariate Fit of flow plastic viscosity cP By flow yield stress Pa
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Linear Fit

flow plastic viscosity cP = 105.41898 + 5.0739931*flow yield stress
Pa

Summary of Fit

RSquare 0.540451
RSquare Adj 0.531441
Root Mean Square Error 103.8213
Mean of Response 204.1321
Observations (or Sum Wgts) 53
Analysis of Variance

Sum of
Source DF Squares Mean Square  F Ratio
Model 1 646499.9 646500 59.9785
Error 51 549722.2 10779 Prob>F
C. Total 52 1196222.1 <.0001*
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 105.41898  19.12689 551 <.0001*

flow yield stress Pa 5.0739931 0.655167 7.74 <.0001*

Bivariate Fit of leach index Na By flow yield stress Pa
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Linear Fit
leach index Na = 8.1908161 + 0.0033913*flow yield stress Pa
Summary of Fit
RSquare 0.135437
RSquare Adj 0.118484
Root Mean Square Error 0.190127
Mean of Response 8.256792
Observations (or Sum Wgts) 53
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 0.2887989 0.288799 7.9893
Error 51 1.8435559 0.036148 Prob >F
C. Total 52 2.1323547 0.0067*
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 8.1908161 0.035027 233.84 <.0001*

flow yield stress Pa 0.0033913 0.0012 2.83 0.0067*
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Bivariate Fit of flow plastic viscosity cP By flow plastic viscosity cP
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flow plastic viscosity cF

Linear Fit
flow plastic viscosity cP = 2.842e-14 + 1*flow plastic viscosity cF
Summary of Fit

RSquare 1
RSquare Adj 1
Root Mean Square Error 2.137e-6
Mean of Response 204.1321
Observations (or Sum Wgts) 53
Analysis of Variance
Sum of
Source DF  Squares Mean Square F Ratio
Model 1 1196222.1 1196222 2.62e+17
Error 51 2.3283e-10 4.57e-12 Prob>F
C. Total 52 1196222.1 <.0001*
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 2.842e-14  4.951e-7 0.00 1.0000
flow plastic viscosity cP 1 1.954e-9 5.1e+8 <.0001*

Bivariate Fit of leach index Na By flow plastic viscosity cP
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75
0 100 200 300 400 500 600 700

flow plastic viscosity cP

Linear Fit
leach index Na = 8.146989 + 0.0005379*flow plastic viscosity cP
Summary of Fit
RSquare 0.162316
RSquare Adj 0.145891
Root Mean Square Error 0.187148
Mean of Response 8.256792
Observations (or Sum Wgts) 53
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 0.3461155 0.346116 9.8822
Error 51 1.7862392 0.035024 Prob > F
C. Total 52 21323547 0.0028*

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 8.146989 0.043369 187.85 <.0001*
flow plastic viscosity cP 0.0005379  0.000171 3.14 0.0028*

SRNL-L3100-2014-00170

Page C46 of C64

Bivariate Fit of flow plastic viscosity cP By leach index Na
700

600 z X

500 E X
400 &
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flow plastic viscosity cP

100
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75 7.75 8 8.25 8.5 8.75 9

leach index Na

Linear Fit
flow plastic viscosity cP = -2287.411 + 301.75676*leach index Na
Summary of Fit

RSquare 0.162316
RSquare Adj 0.145891
Root Mean Square Error 140.1719
Mean of Response 204.1321
Observations (or Sum Wgts) 53
Analysis of Variance

Sum of
Source DF  Squares Mean Square F Ratio
Model 1 194166.1 194166 9.8822
Error 51 1002055.9 19648 Prob>F
C. Total 52 1196222.1 0.0028*
Parameter Estimates
Term Estimate Std Error t Ratio Prob>|t|
Intercept -2287.411 792.8128 -2.89 0.0057*

leach index Na 301.75676 95.99114 3.14 0.0028*

Bivariate Fit of leach index Na By leach index Na
9

8.75

ol
o

o
]
3]

leach index Na

7.75

75
75 7.75 8 8.25 8.5 8.75 9

leach index Na

Linear Fit
leach index Na = 0 + 1*leach index Na
Summary of Fit

RSquare 1
RSquare Adj 1
Root Mean Square Error 0
Mean of Response 8.269074
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 25640537 2.56405
Error 52 0.0000000 0.00000 Prob >F

C. Total 53 2.5640537
Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 0 0
leach index Na 1 0
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Bivariate Fit of flow plastic viscosity cP By leach index NO3-
700

600 z X E
500 XZ

o
o O !

Y
S z%ii@

75 8 85 9

leach index NO3-

Linear Fit
flow plastic viscosity cP = -687.6998 + 108.26426*|each index
NO3-
Summary of Fit
RSquare 0.029427
RSquare Adj 0.010396
Root Mean Square Error 150.8812
Mean of Response 204.1321
Observations (or Sum Wgts) 53
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 35200.7 35200.7 1.5463
Error 51 1161021.3 22765.1 Prob>F
C. Total 52 1196222.1 0.2194

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept -687.6998 717.5025 -0.96 0.3424
leach index NO3- 108.26426 87.06513 1.24 0.2194

400

300

200

flow plastic viscosity cP

100

Bivariate Fit of leach index Na By leach index NO3-
9
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8.75

< YEXZ

g 8.5
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2 825
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< 3
7.75
4
75
75 8 85 9

leach index NO3-

Linear Fit
leach index Na = 4.3987296 + 0.4689642*leach index NO3-
Summary of Fit
RSquare 0.315931
RSquare Adj 0.302776
Root Mean Square Error 0.183659
Mean of Response 8.269074
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 0.8100645 0.810065  24.0157
Error 52 17539892 0.033731 Prob>F
C. Total 53 25640537 <.0001*
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 4.3987296 0.790167 5.57 <.0001*

leach index NO3- 0.4689642 0.095696 4.90 <.0001*
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Bivariate Fit of flow plastic viscosity cP By leach index |
700

600 z X

500 2<>Z
400
300

200

flow plastic viscosity cP

100

7 75 8 8.5 9 9.5 10 105 11

leach index |

Linear Fit

flow plastic viscosity cP = 473.23071 - 30.7475*leach index |
Summary of Fit
RSquare 0.023703
RSquare Adj 0.00456
Root Mean Square Error 151.3254
Mean of Response 204.1321
Observations (or Sum Wgts) 53
Analysis of Variance

Sum of

Source DF  Squares Mean Square F Ratio
Model 1 28354.5 28354.5 1.2382
Error 51 1167867.6 22899.4 Prob>F
C. Total 52 1196222.1 0.2710
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 473.23071  242.7227 1.95 0.0567
leachindex 1 -30.7475 27.63188 -1.11 0.2710

Bivariate Fit of leach index Na By leach index |
9
4
8.75
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Y'Y
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leach index Na
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7.75
Z
75

7 75 8 8.5 9 9.5 10 105 11

leach index |

Linear Fit
leach index Na = 8.3940458 - 0.0142671*leach index |
Summary of Fit
RSquare 0.002394
RSquare Adj -0.01679
Root Mean Square Error 0.22179
Mean of Response 8.269074
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 0.0061381 0.006138 0.1248
Error 52 25579156 0.049191 Prob>F
C. Total 53 25640537 0.7253

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 8.3940458 0.355068 23.64 <.0001*
leach index | -0.014267 0.040389  -0.35 0.7253
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Bivariate Fit of flow plastic viscosity cP By leach index Tc Bivariate Fit of flow plastic viscosity cP By leach index Cr

700 700
600 X 600 X
4 X 4 X
S 500 Z 4 X S 500 4 4 X
2 2
% 3
(=3 [=}
8 400 & 2 400
S v >
B 300 Y g 300
2 S o0 2
& 20 XY & 20
Y Y Y
100 m&( Y Y 100
0 0
8.5 9 95 10 105 1 15 12 12 125 13 135 14
leach index Tc leach index Cr
Linear Fit Linear Fit
flow plastic viscosity cP = -164.9709 + 37.643805*leach index Tc flow plastic viscosity cP = -1849.637 + 158.65465*leach index Cr
Summary of Fit Summary of Fit
RSquare 0.015823 RSquare 0.144462
RSquare Adj -0.014 RSquare Adj 0.127687
Root Mean Square Error 175.0155 Root Mean Square Error 141.6578
Mean of Response 225.6857 Mean of Response 204.1321
Observations (or Sum Wgts) 35 Observations (or Sum Wgts) 53
Analysis of Variance Analysis of Variance
Sum of Sum of
Source DF Squares Mean Square  F Ratio Source DF Squares Mean Square  F Ratio
Model 1 16251.4 16251.4  0.5306 Model 1 172809.1 172809  8.6116
Error 33 1010804.2 30630.4 Prob>F Error 51 1023412.9 20067 Prob>F
C. Total 34 1027055.5 0.4715 C. Total 52 1196222.1 0.0050*
Parameter Estimates Parameter Estimates
Term Estimate Std Error tRatio Prob>|t| Term Estimate Std Error tRatio Prob>|t|
Intercept -164.9709 537.1384 -0.31 0.7607 Intercept -1849.637 700.1265 -2.64 0.0109*
leach index Tc 37.643805 51.68027  0.73 0.4715 leach index Cr 158.65465 54.06421  2.93 0.0050*
Bivariate Fit of leach index Na By leach index Tc Bivariate Fit of leach index Na By leach index Cr
9 9
4 4
8.75 8.75
4 X Z Yo Y X
s 85 X s 85 4 X
< Y X 5 SR
2 825 2 825 X
= =
g YZ XYY Y g Y
8 Z Y 8 ZY
7.75 7.75
4 4
75 75
8.5 9 9.5 10 105 11 115 12 12 125 13 135 14

leach index Tc

Linear Fit
leach index Na = 7.2224365 + 0.0966974*leach index Tc
Summary of Fit
RSquare 0.061016
RSquare Adj 0.033399
Root Mean Square Error 0.220322
Mean of Response 8.225833
Observations (or Sum Wgts) 36
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 0.1072471 0.107247 2.2094
Error 34 16504279 0.048542 Prob>F
C. Total 35 1.7576750 0.1464

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 7.2224365 0.676052 10.68 <.0001*
leach index Tc  0.0966974  0.065055 1.49 0.1464
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leach index Cr

Linear Fit
leach index Na = 6.8971982 + 0.1060091*leach index Cr
Summary of Fit

RSquare 0.03027
RSquare Adj 0.011622
Root Mean Square Error 0.218669
Mean of Response 8.269074
Observations (or Sum Wgts) 54
Analysis of Variance

Sum of
Source DF Squares Mean Square  F Ratio
Model 1 0.0776152 0.077615 1.6232
Error 52 2.4864385 0.047816 Prob>F
C. Total 53  2.5640537 0.2083
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 6.8971982 1.077195 6.40 <.0001*

leach index Cr 0.1060091 0.083206 1.27 0.2083
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Fit Group
Bivariate Fit of leach index NO3- By Density

Z
9
Y
o X 4
S 85
F J%ﬁﬁMXYyY E%
g o xSZY %8 V
&
75 Z <
175 18 1.85 19 1.95
Density

[ tinear ]

Linear Fit
leach index NO3- = 7.4389205 + 0.4406405*Density
Summary of Fit
RSquare 0.013311
RSquare Adj -0.00566
Root Mean Square Error 0.264368
Mean of Response 8.252963
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF  Squares Mean Square F Ratio
Model 1 0.0490278 0.049028  0.7015
Error 52 3.6342981 0.069890 Prob >F
C. Total 53  3.6833259 0.4061

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 7.4389205 0.972595 7.65 <.0001*
Density  0.4406405 0.526104 0.84 0.4061

Bivariate Fit of leach index | By Density

11
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leach index |

175 18 185 19 1.95

Density
[ tiner

Linear Fit
leach index | = 11.030615 - 1.2293827*Density
Summary of Fit

RSquare 0.012656

RSquare Adj -0.00633

Root Mean Square Error 0.756684

Mean of Response 8.759444

Observations (or Sum Wgts) 54

Analysis of VVariance

Sum of

Source DF Squares Mean Square  F Ratio
Model 1 0.381635 0.381635 0.6665
Error 52 29.773649 0.572570 Prob>F

C. Total 53 30.155283 0.4180
Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 11.030615 2.783797 3.96 0.0002*
Density -1.229383 1505836  -0.82 0.4180
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Bivariate Fit of leach index NO3- By Porosity %
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0.45 05 0.55 0.6
Porosity %
[ —tiewrei]
Linear Fit
leach index NO3- = 8.6141614 - 0.6518081*Porosity %
Summary of Fit
RSquare 0.012913
RSquare Adj -0.01176
Root Mean Square Error 0.29436
Mean of Response 8.255238
Observations (or Sum Wgts) 42
Analysis of Variance
Sum of
Source DF  Squares Mean Square F Ratio
Model 1 0.0453410 0.045341  0.5233
Error 40  3.4659066 0.086648 Prob >F
C. Total 41 3.5112476 0.4737
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|

Intercept  8.6141614 0.498249 17.29 <.0001*
Porosity % -0.651808 0.901057  -0.72 0.4737

Bivariate Fit of leach index | By Porosity %
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Porosity %
[ tiewrei]
Linear Fit
leach index | = 5.560898 + 6.0327084*Porosity %
Summary of Fit
RSquare 0.143462
RSquare Adj 0.122048
Root Mean Square Error 0.761401
Mean of Response 8.882857
Observations (or Sum Wgts) 42
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 3.883976 3.88398 6.6996
Error 40 23189281 0.57973 Prob>F
C. Total 41 27.073257 0.0134*
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|

Intercept 5560898 1.288789 431 0.0001*
Porosity % 6.0327084  2.330707 259 0.0134*
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Bivariate Fit of leach index NO3-

leach index NO3-

1000 2000 3000 4000 5000 6000

Compressive Strel

By Compressive Strength (psi)

7000 8000
ngth (psi)

Linear Fit
leach index NO3- = 8.1324376 + 3.3046e-5*Compressive Strength
(psi)
Summary of Fit
RSquare 0.043
RSquare Adj 0.019075
Root Mean Square Error 0.289839
Mean of Response 8.255238
Observations (or Sum Wgts) 42
Analysis of Variance
Sum of
Source DF

Model 1 0.1509832
Error 40 3.3602645
C. Total 41 3.5112476
Parameter Estimates

Term Estimate
Intercept 8.1324376
Compressive Strength (psi) 3.3046e-5

Bivariate Fit of leach index | By C

Squares Mean Square
0.150983 1.7973
0.084007 Prob>F

F Ratio

0.1876

Std Error tRatio Prob>|t|
0.101934  79.78 <.0001*
2.465e-5 1.34 0.1876

ompressive Strength (psi)
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Compressive Strength (psi)

Linear Fit

leach index | = 8.836305 + 1.2527e-5*Compressive Strength (psi)
Summary of Fit
RSquare 0.000801
RSquare Adj -0.02418
Root Mean Square Error 0.822368
Mean of Response 8.882857
Observations (or Sum Wgts) 42
Analysis of Variance

Sum of

Source DF Squares Mean S

Model 1 0.021697 0.0
Error 40  27.051560 0.6
C. Total 41 27.073257
Parameter Estimates

Term Estimate
Intercept 8.836305
Compressive Strength (psi) 1.2527e-5

SRNL-L3100-2014-00170

quare F Ratio

21697 0.0321

76289 Prob >F
0.8587

Std Error tRatio Prob>|t|
0.289221  30.55 <.0001*
0.00007 0.18 0.8587

Bivariate Fit of leach index NO3- By Gel Time (min)
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0 20 40 60 80 100 120 140
Gel Time (min)
Linear Fit
leach index NO3- = 8.2681888 - 0.0005207*Gel Time (min)
Summary of Fit
RSquare 0.003673
RSquare Adj -0.01549
Root Mean Square Error 0.265656
Mean of Response 8.252963
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 0.0135298 0.013530  0.1917
Error 52 3.6697961 0.070573 Prob > F
C. Total 53 3.6833259 0.6633
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 8.2681888 0.050161 164.83 <.0001*
Gel Time (min) -0.000521 0.001189  -0.44 0.6633
Bivariate Fit of leach index | By Gel Time (min)
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Linear Fit
leach index | = 8.5815887 + 0.0060825*Gel Time (min)
Summary of Fit

RSquare 0.061221
RSquare Adj 0.043167
Root Mean Square Error 0.737839
Mean of Response 8.759444
Observations (or Sum Wgts) 54
Analysis of VVariance

Sum of
Source DF Squares Mean Square  F Ratio
Model 1 1.846133 1.84613 3.3911
Error 52 28.309151 0.54441 Prob>F
C. Total 53 30.155283 0.0713
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 85815887 0.139319 61.60 <.0001*

Gel Time (min) 0.0060825 0.003303 1.84 0.0713
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Bivariate Fit of leach index NO3- By Avg Flow Dia. (mm) Bivariate Fit of leach index NO3- By Bleed %
9 4 9 Z
Y Y
8 g
Q S 85 q
x x
3 3
g g Y v
= =
8 g 8
kit 2
75 < 4
100 150 200 250 300 -1 0 1 2 3 4 5 6 7
Avg Flow Dia. (mm) Bleed %
Linear Fit Linear Fit
leach index NO3- = 8.3574488 - 0.0005261*Avg Flow Dia. (mm) leach index NO3- = 8.2445753 + 0.0199971*Bleed %
Summary of Fit Summary of Fit
RSquare 0.011354 RSquare 0.009584
RSquare Adj -0.00766 RSquare Adj -0.00946
Root Mean Square Error 0.26463 Root Mean Square Error 0.264867
Mean of Response 8.252963 Mean of Response 8.252963
Observations (or Sum Wgts) 54 Observations (or Sum Wgts) 54
Analysis of Variance Analysis of Variance
Sum of Sum of
Source DF  Squares Mean Square F Ratio Source DF  Squares Mean Square F Ratio
Model 1 0.0418189 0.041819  0.5972 Model 1 0.0353027 0.035303  0.5032
Error 52 3.6415070 0.070029 Prob>F Error 52 3.6480232 0.070154 Prob >F
C. Total 53 3.6833259 0.4432 C. Total 53  3.6833259 0.4813
Parameter Estimates Parameter Estimates
Term Estimate Std Error tRatio Prob>|t| Term Estimate Std Error tRatio Prob>[t|
Intercept 8.3574488 0.139924 59.73 <.0001* Intercept 8.2445753 0.037934 217.34 <.0001*
Avg Flow Dia. (mm) -0.000526 0.000681 -0.77 0.4432 Bleed % 0.0199971  0.02819 0.71 0.4813
Bivariate Fit of leach index | By Avg Flow Dia. (mm) Bivariate Fit of leach index | By Bleed %
11 11
105 Y Y 105 Y Y
10 )i( YY 10 Y Y
E Lz g 2
5 Y Y 5 Y
= 85 § Q % Y = 85
8 4 X %ﬁ 8
75 4 75 4
7 7
100 150 200 250 300 -1 0 1 2 3 4 5 6 7
Avg Flow Dia. (mm) Bleed %
Linear Fit Linear Fit
leach index | = 8.1004659 + 0.003318*Avg Flow Dia. (mm) leach index | = 8.7041711 + 0.1317774*Bleed %
Summary of Fit Summary of Fit
RSquare 0.055162 RSquare 0.050838
RSquare Adj 0.036992 RSquare Adj 0.032585
Root Mean Square Error 0.740217 Root Mean Square Error 0.741908
Mean of Response 8.759444 Mean of Response 8.759444
Observations (or Sum Wgts) 54 Observations (or Sum Wgts) 54
Analysis of Variance Analysis of Variance
Sum of Sum of
Source DF Squares Mean Square  F Ratio Source DF Squares Mean Square  F Ratio
Model 1 1.663416 1.66342 3.0359 Model 1 1.533043 1.53304 2.7852
Error 52 28.491867 0.54792 Prob > F Error 52 28.622240 0.55043 Prob >F
C. Total 53 30.155283 0.0874 C. Total 53 30.155283 0.1012
Parameter Estimates Parameter Estimates
Term Estimate Std Error tRatio Prob>|t| Term Estimate Std Error tRatio Prob>[t|
Intercept 8.1004659 0.391391  20.70 <.0001* Intercept 8.7041711 0.106255 81.92 <.0001*
Avg Flow Dia. (mm) 0.003318 0.001904 1.74 0.0874 Bleed % 0.1317774 0.078961 1.67 0.1012
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Bivariate Fit of leach index NO3- By isothermal calorimetry @ 300H (J/g) ~ Bivariate Fit of leach index NO3- By
isothermal calorimetry time to peak (H)
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75 ZQ
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isothermal calorimetry @ 300H (J/g) 0 50 100 150

R . isothermal calorimetry time to peak (H)
— Linear Fit
Linear Fit

leach index NO3- = 8.260708 - 2.344¢e-5*isothermal calorimetry @ Linear Fit
300H (J/g) leach index NO3- = 8.3037297 - 0.0007151*isothermal calorimetry
Summary of Fit time to peak (H)
RSquare 2.06e-5 Summary of Fit
RSquare Adj -0.01921 RSquare 0.006625
Root Mean Square Error 0.266142 RSquare Adj -0.01248
Mean of Response 8.252963 Root Mean Square Error 0.265262
Observations (or Sum Wgts) 54 Mean of Response 8.252963
Analysis of Variance Observations (or Sum Wgts) 54
Sum of Analysis of Variance
Source DF Squares Mean Square  F Ratio Sum of
Model 1 0.0000759 0.000076  0.0011 Source DF  Squares Mean Square F Ratio
Error 52 3.6832500 0.070832 Prob > F Model 1 0.0244021 0.024402  0.3468
C. Total 53 3.6833259 0.9740 Error 52 3.6589238 0.070364 Prob >F
Parameter Estimates C.Total 53 3.6833259 0.5585
Term Estimate Std Error tRatio Prob>[t| Parameter Estimates
Intercept 8.260708 0.239366 34.51 <.0001* Term Estimate Std Error tRatio Prob>|t|
isothermal calorimetry @ 300H (J/g) -2.344e-5 0.000716  -0.03 0.9740 Intercept 8.3037297 0.093459 88.85 <.0001*
isothermal calorimetry time to peak (H) -0.000715 0.001214 -0.59 0.5585
Bivariate Fit of leach index | By isothermal calorimetry @ 300H (J/g) Bivariate Fit of leach index | By isothermal calorimetry time to peak (H)
11 11
105 YY 105 YY
10 X 10 XY YY Y
> 95 v Xgé > 95 Y ‘X X Y Y YY
x g x - X
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= 85 z Z q}( Y < 85
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100 150 200 250 300 350 400 450 0 50 100 150
isothermal calorimetry @ 300H (J/g) isothermal calorimetry time to peak (H}
Linear Fit Linear Fit
leach index | = 7.8192944 + 0.0028453*isothermal calorimetry @ leach index | = 8.4950891 + 0.0037236*isothermal calorimetry time
300H (J/g) to peak (H)
Summary of Fit Summary of Fit
RSquare 0.037085 RSquare 0.021942
RSquare Adj 0.018567 RSquare Adj 0.003133
Root Mean Square Error 0.747264 Root Mean Square Error 0.753117
Mean of Response 8.759444 Mean of Response 8.759444
Observations (or Sum Wgts) 54 Observations (or Sum Wgts) 54
Analysis of Variance Analysis of Variance
Sum of Sum of
Source DF Squares Mean Square  F Ratio Source DF Squares Mean Square  F Ratio
Model 1 1.118295 1.11830 2.0027 Model 1 0.661675 0.661675 1.1666
Error 52 29.036988 0.55840 Prob > F Error 52 29.493608 0.567185 Prob >F
C. Total 53 30.155283 0.1630 C. Total 53 30.155283 0.2851
Parameter Estimates Parameter Estimates
Term Estimate Std Error tRatio Prob>|t| Term Estimate Std Error tRatio Prob>|t|
Intercept 7.8192944 0.672082 11.63 <.0001* Intercept 8.4950891 0.265344  32.02 <.0001*
isothermal calorimetry @ 300H (J/g) 0.0028453 0.002011 1.42 0.1630 isothermal calorimetry time to peak (H) 0.0037236 0.003447 1.08 0.2851
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Bivariate Fit of leach index NO3- By

isothermal calorimetry energy at peak uwW/g

8.5

leach index NO3-
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isothermal calorimetry energy at peak uw/c

Linear Fit

leach index NO3- = 7.9816911 + 0.0001332*isothermal calorimetry

energy at peak uw/g
Summary of Fit
RSquare
RSquare Adj
Root Mean Square Error
Mean of Response
Observations (or Sum Wgts)

Analysis of Variance

0.098885
0.081555
0.252644
8.252963

54

Sum of
Source DF Squares Mean Square  F Ratio
Model 1 0.3642238 0.364224 5.7063
Error 52 3.3191021 0.063829 Prob > F
C. Total 53  3.6833259 0.0206*

Parameter Estimates

Term
Intercept

isothermal calorimetry energy at peak uw/g 0.0001332

Bivariate Fit of leach index | By
isothermal calorimetry energy at peak uwW/g

11

105
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leach index |

85

8

75

Estimate Std Error tRatio Prob>|t|
7.9816911 0.118651
5.575e-5

7
500 1000 1500 2000 2500 3000 3500 4000 4500
isothermal calorimetry energy at peak uw/c

Linear Fit
leach index | = 8.9755478 - 0.0001061*isothermal calorimetry
energy at peak uw/g
Summary of Fit
RSquare 0.007665
RSquare Adj -0.01142
Root Mean Square Error 0.758594
Mean of Response 8.759444
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF  Squares Mean Square F Ratio
Model 1 0231144 0.231144  0.4017
Error 52 29.924140 0.575464 Prob > F
C. Total 53 30.155283 0.5290
Parameter Estimates
Term Estimate Std Error tRatio Prob>[t|
Intercept 8.9755478 0.356265 25.19 <.0001*

isothermal calorimetry energy at peak uwW/g -0.000106 0.000167
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-0.63 0.5290

67.27 <.0001*
2.39 0.0206*

Bivariate Fit of leach index NO3- By flow yield stress Pa
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leach index NO3-

75 Z
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40

60 80 100

flow yield stress Pa

Linear Fit

leach index NO3- = 8.2517427 - 0.0007297*flow yield stress Pa

Summary of Fit

RSquare 0.004452
RSquare Adj -0.01507
Root Mean Square Error 0.242123
Mean of Response 8.237547
Observations (or Sum Wgts) 53
Analysis of Variance

Sum of
Source DF  Squares Mean Square F Ratio
Model 1 0.0133696 0.013370  0.2281
Error 51 29898115 0.058624 Prob >F
C. Total 52 3.0031811 0.6350
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 8.2517427 0.044606 184.99 <.0001*
flow yield stress Pa  -0.00073  0.001528  -0.48 0.6350

Bivariate Fit of leach index | By flow yield stress Pa

11

105-YY

leach index |
©

R

Linear Fit

40

flow yield stress Pa

60 80 100

leach index | = 8.9241693 - 0.0088556*flow yield stress Pa

Summary of Fit
RSquare

RSquare Adj

Root Mean Square Error
Mean of Response
Observations (or Sum Wgts)

Analysis of Variance

0.06566
0.047339
0.741257
8.751887

53

Sum of

Source DF
Model 1
Error 51
C. Total 52

Parameter Estimates

Squares Mean Square
1.969251
28.022560
29.991811

1.96925
0.54946 Prob > F

F Ratio
3.5840

0.0640

Term Estimate Std Error tRatio Prob>|t|

Intercept

8.9241693  0.136561
flow yield stress Pa -0.008856 0.004678

65.35 <.0001*
-1.89 0.0640
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Bivariate Fit of leach index NO3- By flow plastic viscosity cP

Y
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leach index NO3-

75

0 100 200 300 400 500 600 700

flow plastic viscosity cF

Linear Fit
leach index NO3- = 8.1820634 + 0.0002718*flow plastic viscosity
cP
Summary of Fit
RSquare 0.029427
RSquare Adj 0.010396
Root Mean Square Error 0.239067
Mean of Response 8.237547
Observations (or Sum Wgts) 53
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 0.0883734 0.088373 1.5463
Error 51 29148078 0.057153 Prob>F
C. Total 52 3.0031811 0.2194
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 8.1820634 0.055401 147.69 <.0001*
flow plastic viscosity cP 0.0002718 0.000219 1.24 0.2194

Bivariate Fit of leach index I By flow plastic viscosity cP
1
105 YY
0 Yy w
o Y_ Y
85 YY&Y O 4
8 4
75 Z

leach index |

0 100 200 300 400 500 600 700

flow plastic viscosity cP

Linear Fit
leach index | = 8.9092532 - 0.0007709*flow plastic viscosity cP
Summary of Fit
RSquare 0.023703
RSquare Adj 0.00456
Root Mean Square Error 0.757717
Mean of Response 8.751887
Observations (or Sum Wgts) 53
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 0.710908 0.710908 1.2382
Error 51  29.280904 0.574135 Prob>F
C. Total 52 29.991811 0.2710
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 8.9092532 0.175592 50.74 <.0001*

flow plastic viscosity cP  -0.000771 0.000693  -1.11 0.2710
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Bivariate Fit of leach index NO3- By leach index Na
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leach index Na

Linear Fit
leach index NO3- = 2.6822646 + 0.6736786*leach index Na
Summary of Fit

RSquare 0.315931
RSquare Adj 0.302776
Root Mean Square Error 0.220124
Mean of Response 8.252963
Observations (or Sum Wgts) 54
Analysis of Variance

Sum of
Source DF  Squares Mean Square F Ratio
Model 1 11636775 116368  24.0157
Error 52 25196484 0.04845 Prob>F
C. Total 53 3.6833259 <.0001*
Parameter Estimates
Term Estimate Std Error t Ratio Prob>|t|
Intercept 26822646 1.137136 2.36 0.0221*

leach index Na 0.6736786  0.137469 4.90 <.0001*

Bivariate Fit of leach index I By leach index Na
1

105 Y

Y

10 A

95 gyix
3

9

T
75+ Z

7
75 7.75 8 8.25 8.5 8.75 9

leach index Na

Linear Fit
leach index | = 10.146929 - 0.167792*leach index Na
Summary of Fit

leach index |

RSquare 0.002394
RSquare Adj -0.01679
Root Mean Square Error 0.760606
Mean of Response 8.759444
Observations (or Sum Wgts) 54
Analysis of Variance

Sum of
Source DF Squares Mean Square  F Ratio
Model 1 0.072189 0.072189 0.1248
Error 52 30.083095 0.578521 Prob>F
C. Total 53 30.155283 0.7253
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 10.146929  3.929196 2.58 0.0127*

leach index Na -0.167792 0.475003 -0.35 0.7253
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Appendix C. Correlations Among Response Variables

Bivariate Fit of leach index NO3- By leach index NO3-

ol
13

©

leach index NO3-

75

75 8 85 9

leach index NO3-

Linear Fit
leach index NO3- = 0 + 1*leach index NO3-
Summary of Fit

RSquare 1
RSquare Adj 1
Root Mean Square Error 0
Mean of Response 8.252963
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF  Squares Mean Square F Ratio
Model 1 3.6833259 3.68333
Error 52 0.0000000 0.00000 Prob>F

C. Total 53  3.6833259
Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 0 0
leach index NO3- 1 0

Bivariate Fit of leach index | By leach index NO3-
11

105 Y Y
10 ¥Y X Y
XY

9.5

9

leach index |

8.5
8

75

75 8 8.5 9

leach index NO3-

Linear Fit

leach index | = -2.402219 + 1.3524431*leach index NO3-
Summary of Fit
RSquare 0.223416
RSquare Adj 0.208482
Root Mean Square Error 0.67108
Mean of Response 8.759444
Observations (or Sum Wgts) 54
Analysis of Variance

Sum of

Source DF Squares Mean Square  F Ratio
Model 1 6.737180 6.73718  14.9599
Error 52 23.418103 0.45035 Prob>F
C. Total 53 30.155283 0.0003*
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept -2.402219  2.88723  -0.83 0.4092

leach index NO3- 1.3524431  0.349667 3.87 0.0003*

SRNL-L3100-2014-00170

Bivariate Fit of leach index NO3- By leach index |
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leach index |

Linear Fit

leach index NO3- = 6.8059504 + 0.1651946*leach index |
Summary of Fit
RSquare 0.223416
RSquare Adj 0.208482
Root Mean Square Error 0.234538
Mean of Response 8.252963
Observations (or Sum Wgts) 54
Analysis of Variance

Sum of

Source DF  Squares Mean Square F Ratio
Model 1 0.8229149 0.822915  14.9599
Error 52 2.8604110 0.055008 Prob >F
C. Total 53 3.6833259 0.0003*
Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 6.8059504 0.375476 18.13 <.0001*
leachindex | 0.1651946  0.04271 3.87 0.0003*

Bivariate Fit of leach index | By leach index |
1

105
10
9.5

9

leach index |

8.5
8

75

7 75 8 8.5 9 9.5 10 105 11

leach index |

Linear Fit
leach index | = 0 + 1*leach index |
Summary of Fit

RSquare 1
RSquare Adj 1
Root Mean Square Error 0
Mean of Response 8.759444
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 30.155283 30.1553
Error 52 0.000000 0.0000 Prob>F

C. Total 53 30155283
Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 0 0
leach index | 1 0
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Appendix C. Correlations Among Response Variables

Bivariate Fit of leach index NO3- By leach index Tc

ol
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leach index NO3-

75 Z

8.5 9 9.5 10 105 11 115 12

leach index Tc

Linear Fit
leach index NO3- = 6.4418555 + 0.1768209*leach index Tc
Summary of Fit

RSquare 0.148604

RSquare Adj 0.123563

Root Mean Square Error 0.245823

Mean of Response 8.276667

Observations (or Sum Wgts) 36

Analysis of Variance

Sum of

Source DF  Squares Mean Square F Ratio
Model 1 0.3586104 0.358610  5.9344
Error 34 20545896 0.060429 Prob >F
C. Total 35 2.4132000 0.0202*
Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 6.4418555  0.754301 8.54 <.0001*

leach index Tc 0.1768209 0.072585 2.44 0.0202*

Bivariate Fit of leach index | By leach index Tc
11

105 YY
10 Y
X
o5 Yy "

9

leach index |

8.5

8

75

8.5 9 9.5 10 10.5 11 115 12

leach index Tc

Linear Fit

leach index | = 1.1956246 + 0.7232239*leach index Tc
Summary of Fit
RSquare 0.282905
RSquare Adj 0.261814
Root Mean Square Error 0.668774
Mean of Response 8.700278
Observations (or Sum Wgts) 36
Analysis of Variance

Sum of

Source DF Squares Mean Square  F Ratio
Model 1 5.999311 5.99931 13.4135
Error 34 15.206786 0.44726 Prob>F
C. Total 35 21.206097 0.0008*
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 1.1956246 2.052111  0.58 0.5640

leach index Tc 0.7232239  0.19747 3.66 0.0008*

SRNL-L3100-2014-00170

Page C56 of C64

Bivariate Fit of leach index NO3- By leach index Cr
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leach index NO3-
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leach index Cr

Linear Fit
leach index NO3- = 7.1221137 + 0.0873842*leach index Cr
Summary of Fit

RSquare 0.014318
RSquare Adj -0.00464
Root Mean Square Error 0.264233
Mean of Response 8.252963
Observations (or Sum Wgts) 54
Analysis of Variance

Sum of
Source DF Squares Mean Square  F Ratio
Model 1 0.0527383 0.052738  0.7554
Error 52 3.6305876 0.069819 Prob >F
C. Total 53  3.6833259 0.3888
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 71221137  1.30165 5.47 <.0001*

leach index Cr 0.0873842  0.100544 0.87 0.3888

Bivariate Fit of leach index I By leach index Cr
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leach index Cr

Linear Fit
leach index | = 6.0452563 + 0.2097338*|each index Cr
Summary of Fit

RSquare 0.010075
RSquare Adj -0.00896
Root Mean Square Error 0.757672
Mean of Response 8.759444
Observations (or Sum Wgts) 54
Analysis of Variance

Sum of
Source DF Squares Mean Square  F Ratio
Model 1 0.303806 0.303806 0.5292
Error 52 29.851477 0.574067 Prob>F
C. Total 53  30.155283 0.4702
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 6.0452563  3.732403 1.62 0.1114

leach index Cr 0.2097338  0.288304 0.73 0.4702
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Appendix C. Correlations Among Response Variables

Fit Group
Bivariate Fit of leach index Tc By Density
12
Y
11.5 Y
*
11
° Yoxy Y
% 105 YXY %
% 10 Z
)
2 X Y Z Q
95 Y
9 Z
8.5
1.75 1.8 1.85 1.9 1.95
Density
Linear Fit
leach index Tc = 6.9315898 + 1.8642471*Density
Summary of Fit
RSquare 0.048684
RSquare Adj 0.020704
Root Mean Square Error 0.566501
Mean of Response 10.37667
Observations (or Sum Wgts) 36
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 0558392 0.558392 1.7400
Error 34 10911408 0.320924 Prob>F
C. Total 35 11.469800 0.1960

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 6.9315898 2.613449 2.65 0.0121*
Density 1.8642471 1.413302 1.32 0.1960

Bivariate Fit of leach index Cr By Density

14 %
X

135
o Z
P Y
3
= 13 % -
=
g )4 ZoS &
125
Z
12 Z
1.75 18 1.85 19 1.95
Density
Linear Fit
leach index Cr = 10.912491 + 1.0980904*Density
Summary of Fit
RSquare 0.044085
RSquare Adj 0.025702
Root Mean Square Error 0.356318
Mean of Response 12.94111
Observations (or Sum Wgts) 54
Analysis of VVariance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 0.3044736 0.304474 2.3981
Error 52 6.6020597 0.126963 Prob >F
C. Total 53 6.9065333 0.1275

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 10.912491  1.310875 8.32 <.0001*
Density  1.0980904  0.70909 1.55 0.1275
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Bivariate Fit of leach index Tc By Porosity %
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0.45 0.5 0.55 0.6
Porosity %
Linear Fit
leach index Tc = 11.022618 - 1.1164968*Porosity %
Summary of Fit
RSquare 0.006718
RSquare Adj -0.03843
Root Mean Square Error 0.693501
Mean of Response 10.40333
Observations (or Sum Wgts) 24
Analysis of Variance
Sum of
Source DF  Squares Mean Square F Ratio
Model 1 0.071563 0.071563  0.1488
Error 22 10.580770 0.480944 Prob >F
C. Total 23 10.652333 0.7034
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept  11.022618 1.611664 6.84 <.0001*
Porosity % -1.116497 2.894408 -0.39 0.7034
Bivariate Fit of leach index Cr By Porosity %
14 X X
X
135
s X z
o]
g . ﬁw@\cwaﬁwxz_
=
S
5 Kz o 7T
125
p4
12 Z
0.45 0.5 0.55 0.6
Porosity %
Linear Fit
leach index Cr = 13.456669 - 0.8729852*Porosity %
Summary of Fit
RSquare 0.014069
RSquare Adj -0.01058
Root Mean Square Error 0.377481
Mean of Response 12.97595
Observations (or Sum Wgts) 42
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 0.0813328 0.081333 0.5708
Error 40 5.6996791 0.142492 Prob>F
C. Total 41 5.7810119 0.4544
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|

Intercept  13.456669 0.638945
Porosity % -0.872985 1.155498

21.06 <.0001*
-0.76 0.4544
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Bivariate Fit of leach index Tc By Compressive Strength (psi)
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85
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Compressive Strength (psi)

Linear Fit
leach index Tc = 10.063014 + 0.0001098*Compressive Strength
(psi)

Summary of Fit

RSquare 0.066901
RSquare Adj 0.024487
Root Mean Square Error 0.672164
Mean of Response 10.40333
Observations (or Sum Wgts) 24
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 0.712648 0.712648 1.5773
Error 22 9.939685 0.451804 Prob>F
C. Total 23 10.652333 0.2223
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 10.063014 0.303728 33.13 <.0001*

Compressive Strength (psi) 0.0001098  8.746e-5 1.26 0.2223

Bivariate Fit of leach index Cr By Compressive Strength (psi)
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Compressive Strength (psi)

Linear Fit
leach index Cr = 12.774459 + 5.4222e-5*Compressive Strength
(psi)
Summary of Fit
RSquare 0.070315
RSquare Adj 0.047072
Root Mean Square Error 0.366556
Mean of Response 12.97595
Observations (or Sum Wgts) 42
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 0.4064894 0.406489 3.0253
Error 40 5.3745225 0.134363 Prob>F
C. Total 41 5.7810119 0.0897

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 12.774459  0.128915 99.09 <.0001*
Compressive Strength (psi) 5.4222e-5  3.117e-5 1.74 0.0897
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Bivariate Fit of leach index Tc By Gel Time (min)

leach index Tc

85
0 20 40 60 80 100 120

Gel Time (min)

Linear Fit
leach index Tc = 10.462385 - 0.0028181*Gel Time (min)
Summary of Fit

RSquare 0.02338
RSquare Adj -0.00534
Root Mean Square Error 0.573986
Mean of Response 10.37667
Observations (or Sum Wgts) 36
Analysis of Variance

Sum of
Source DF Squares Mean Square  F Ratio
Model 1 0.268160 0.268160  0.8139
Error 34 11.201640 0.329460 Prob >F
C. Total 35 11.469800 0.3733
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 10.462385 0.134829 77.60 <.0001*

Gel Time (min) -0.002818 0.003124  -0.90 0.3733

Bivariate Fit of leach index Cr By Gel Time (min)
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Linear Fit
leach index Cr = 13.014637 - 0.0025145*Gel Time (min)
Summary of Fit

RSquare 0.045682
RSquare Adj 0.02733
Root Mean Square Error 0.35602
Mean of Response 12.94111
Observations (or Sum Wgts) 54
Analysis of VVariance

Sum of
Source DF Squares Mean Square  F Ratio
Model 1 0.3155054 0.315505 2.4892
Error 52 6.5910279 0.126751 Prob>F
C. Total 53 6.9065333 0.1207
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 13.014637 0.067224 193.60 <.0001*

Gel Time (min) -0.002514 0.001594  -1.58 0.1207

140

140
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Bivariate Fit of leach index Tc By Avg Flow Dia. (mm)
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leach index Tc

85
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Avg Flow Dia. (mm)

Linear Fit
leach index Tc = 10.142572 + 0.0011758*Avg Flow Dia. (mm)
Summary of Fit

RSquare 0.014
RSquare Adj -0.015
Root Mean Square Error 0.576736
Mean of Response 10.37667
Observations (or Sum Wgts) 36
Analysis of Variance

Sum of
Source DF  Squares Mean Square F Ratio
Model 1 0.160582 0.160582  0.4828
Error 34 11.309218 0.332624 Prob>F
C. Total 35 11.469800 0.4919
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 10.142572  0.350358 28.95 <.0001*

Avg Flow Dia. (mm) 0.0011758 0.001692 0.69 0.4919

Bivariate Fit of leach index Cr By Avg Flow Dia. (mm)

14 §

X

leach index Cr

12 4

100 150 200 250 300

Avg Flow Dia. (mm)

Linear Fit
leach index Cr = 13.110579 - 0.0008533*Avg Flow Dia. (mm)
Summary of Fit
RSquare 0.015928
RSquare Adj -0.003
Root Mean Square Error 0.361528
Mean of Response 12.94111
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 0.1100105 0.110011 0.8417
Error 52 6.7965228 0.130702 Prob >F
C. Total 53  6.9065333 0.3632
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 13.110579 0.191159 6858 <.0001*

Avg Flow Dia. (mm) -0.000853  0.00093 -0.92 0.3632
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Bivariate Fit of leach index Tc By Bleed %
12
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leach index Tc
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85
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Bleed %

Linear Fit

leach index Tc = 10.409871 - 0.1466705*Bleed %
Summary of Fit
RSquare 0.037337
RSquare Adj 0.009024
Root Mean Square Error 0.56987
Mean of Response 10.37667
Observations (or Sum Wgts) 36
Analysis of Variance

Sum of

Source DF Squares Mean Square  F Ratio
Model 1 0.428253 0.428253 1.3187
Error 34 11.041547 0.324751 Prob >F
C. Total 35 11.469800 0.2588
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 10.409871 0.099282 104.85 <.0001*
Bleed % -0.146671 0.127723 -1.15 0.2588

Bivariate Fit of leach index Cr By Bleed %
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Bleed %

Linear Fit
leach index Cr = 12.958767 - 0.0420942*Bleed %
Summary of Fit
RSquare 0.022649
RSquare Adj 0.003854
Root Mean Square Error 0.360291
Mean of Response 12.94111
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 0.1564292 0.156429 1.2051
Error 52 6.7501041 0.129810 Prob>F
C. Total 53 6.9065333 0.2774

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 12.958767 0.0516 251.14 <.0001*
Bleed % -0.042094 0.038346 -1.10 0.2774
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Bivariate Fit of leach index Tc By isothermal calorimetry @ 300H (J/g)
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isothermal calorimetry @ 300H (J/g)

Linear Fit
leach index Tc = 9.3428589 + 0.0031438*isothermal calorimetry @
300H (J/g)
Summary of Fit
RSquare 0.09994
RSquare Adj 0.073467
Root Mean Square Error 0.551029
Mean of Response 10.37667
Observations (or Sum Wgts) 36
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 1.146286 1.14629 3.7752
Error 34 10.323514 0.30363 Prob>F
C. Total 35 11.469800 0.0603
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 9.3428589 0.539936 17.30 <.0001*

isothermal calorimetry @ 300H (J/g) 0.0031438 0.001618 1.94 0.0603

Bivariate Fit of leach index Cr By isothermal calorimetry @ 300H (J/g)
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Linear Fit
leach index Cr = 12.476882 + 0.001405*isothermal calorimetry @
300H (J/g)

Summary of Fit

RSquare 0.039479

RSquare Adj 0.021008

Root Mean Square Error 0.357176

Mean of Response 12.94111

Observations (or Sum Wgts) 54

Analysis of Variance

Sum of
Source DF Squares Mean Square  F Ratio

Model 1 0.2726637 0.272664 2.1373

Error 52 6.6338696 0.127574 Prob > F

C. Total 53  6.9065333 0.1498

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 12.476882  0.32124 38.84 <.0001*

isothermal calorimetry @ 300H (J/g) 0.001405 0.000961 1.46 0.1498
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Bivariate Fit of leach index Tc By isothermal calorimetry time to peak (H)
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isothermal calorimetry time to peak (H;

Linear Fit
leach index Tc = 10.637172 - 0.0038231*isothermal calorimetry
time to peak (H)

Summary of Fit

RSquare 0.032487

RSquare Adj 0.004031

Root Mean Square Error 0.571303

Mean of Response 10.37667

Observations (or Sum Wgts) 36

Analysis of Variance

Sum of
Source DF Squares Mean Square  F Ratio

Model 1 0.372623 0.372623 1.1417

Error 34 11.097177 0.326388 Prob>F

C. Total 35 11.469800 0.2928

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 10.637172 0.261742  40.64 <.0001*

isothermal calorimetry time to peak (H) -0.003823 0.003578  -1.07 0.2928

Bivariate Fit of leach index Cr By isothermal calorimetry time to peak (H)
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isothermal calorimetry time to peak (H}

Linear Fit
leach index Cr = 12.983534 - 0.0005976*isothermal calorimetry
time to peak (H)

Summary of Fit

RSquare 0.002467

RSquare Adj -0.01672

Root Mean Square Error 0.363992

Mean of Response 12.94111

Observations (or Sum Wgts) 54

Analysis of Variance

Sum of
Source DF Squares Mean Square  F Ratio

Model 1 0.0170400 0.017040 0.1286
Error 52 6.8894934 0.132490 Prob >F
C. Total 53  6.9065333 0.7213

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 12.983534 0.128245 101.24 <.0001*
isothermal calorimetry time to peak (H) -0.000598 0.001666 -0.36 0.7213
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Appendix C. Correlations Among Response Variables

Bivariate Fit of leach index Tc By
isothermal calorimetry energy at peak uwW/g
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85

500 1000 1500 2000 2500 3000 3500 4000 4500

isothermal calorimetry energy at peak uw/c

Linear Fit
leach index Tc = 10.405324 - 1.3758e-5*isothermal calorimetry
energy at peak uw/g
Summary of Fit
RSquare 0.000222
RSquare Adj -0.02918
Root Mean Square Error 0.580751
Mean of Response 10.37667
Observations (or Sum Wgts) 36
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 0.002546 0.002546 0.0075
Error 34 11.467254 0.337272 Prob>F
C. Total 35 11.469800 0.9313
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 10.405324 0.343765 30.27 <.0001*

isothermal calorimetry energy at peak uW/g -1.376e-5 0.000158  -0.09 0.9313

Bivariate Fit of leach index Cr By
isothermal calorimetry energy at peak uwW/g

14 §
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135
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500 1000 1500 2000 2500 3000 3500 4000 4500

isothermal calorimetry energy at peak uw/c

Linear Fit
leach index Cr = 13.104412 - 8.017e-5*isothermal calorimetry
energy at peak uw/g
Summary of Fit
RSquare 0.019111
RSquare Adj 0.000247
Root Mean Square Error 0.360943
Mean of Response 12.94111
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF  Squares Mean Square F Ratio
Model 1 0.1319884 0.131988  1.0131
Error 52 6.7745449 0.130280 Prob>F
C. Total 53  6.9065333 0.3188
Parameter Estimates
Term Estimate Std Error tRatio Prob>[t|
Intercept 13.104412 0.169513 77.31 <.0001*

isothermal calorimetry energy at peak uwW/g -8.017e-5  7.965e-5 -1.01 0.3188
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Bivariate Fit of leach index Tc By flow yield stress Pa
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flow yield stress Pa

Linear Fit
leach index Tc = 10.374504 + 0.0001678*flow yield stress Pa
Summary of Fit

RSquare 3.581e-5
RSquare Adj -0.03027
Root Mean Square Error 0.589504
Mean of Response 10.37771
Observations (or Sum Wgts) 35
Analysis of Variance

Sum of
Source DF  Squares Mean Square F Ratio
Model 1 0.000411 0.000411 0.0012
Error 33 11.468006 0.347515 Prob>F
C. Total 34 11.468417 0.9728
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 10.374504  0.136566 75.97 <.0001*

flow yield stress Pa 0.0001678 0.004881  0.03 0.9728

Bivariate Fit of leach index Cr By flow yield stress Pa
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flow yield stress Pa
Linear Fit
leach index Cr = 12.911167 + 0.0017342*flow yield stress Pa
Summary of Fit
RSquare 0.011
RSquare Adj -0.00839
Root Mean Square Error 0.364875
Mean of Response 12.94491
Observations (or Sum Wgts) 53
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 0.0755202 0.075520 0.5673
Error 51 6.7898043 0.133133 Prob>F
C. Total 52 6.8653245 0.4548
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 12911167  0.06722 192.07 <.0001*
flow yield stress Pa 0.0017342  0.002303 0.75 0.4548

100

100
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Bivariate Fit of leach index Tc By flow plastic viscosity cP Bivariate Fit of leach index Tc By leach index Na
12 12
115 115
11 11
o o
= =
3 105 & 105
2 g
= =
§ 10 g 10
95 9.5
9 4 e Z
85 8.5
0 100 200 300 400 500 600 700 75 7.75 8 8.25 85 8.75 9
flow plastic viscosity cP leach index Na
Linear Fit Linear Fit
leach index Tc = 10.282849 + 0.0004203*flow plastic viscosity cP leach index Tc = 5.1861327 + 0.631004*leach index Na
Summary of Fit Summary of Fit
RSquare 0.015823 RSquare 0.061016
RSquare Adj -0.014 RSquare Adj 0.033399
Root Mean Square Error 0.584832 Root Mean Square Error 0.562817
Mean of Response 10.37771 Mean of Response 10.37667
Observations (or Sum Wgts) 35 Observations (or Sum Wgts) 36
Analysis of Variance Analysis of Variance
Sum of Sum of
Source DF  Squares Mean Square F Ratio Source DF  Squares Mean Square F Ratio
Model 1 0.181468 0.181468  0.5306 Model 1 0.699847 0.699847  2.2094
Error 33 11.286949 0.342029 Prob>F Error 34 10.769953 0.316763 Prob >F
C. Total 34 11.468417 0.4715 C. Total 35 11.469800 0.1464
Parameter Estimates Parameter Estimates
Term Estimate Std Error tRatio Prob>|t| Term Estimate Std Error tRatio Prob>[t|
Intercept 10.282849 0.163506 62.89 <.0001* Intercept 5.1861327  3.49329 1.48 0.1469
flow plastic viscosity cP 0.0004203  0.000577 0.73 0.4715 leach index Na  0.631004  0.42452 1.49 0.1464
Bivariate Fit of leach index Cr By flow plastic viscosity cP Bivariate Fit of leach index Cr By leach index Na
14 Xx 14 x X
X X
135 135
(s}
% X S X z
=l 3
£ 13 - £ 13
= =
S S
FLT 2y 85" ¢ 2
125 125
Z Z
12 4 12 Z
0 100 200 300 400 500 600 700 75 7.75 8 8.25 85 8.75 9
flow plastic viscosity cP leach index Na
Linear Fit Linear Fit
leach index Cr = 12.759034 + 0.0009105*flow plastic viscosity cP leach index Cr = 10.579909 + 0.2855461*leach index Na
Summary of Fit Summary of Fit
RSquare 0.144462 RSquare 0.03027
RSquare Adj 0.127687 RSquare Adj 0.011622
Root Mean Square Error 0.339363 Root Mean Square Error 0.358884
Mean of Response 12.94491 Mean of Response 12.94111
Observations (or Sum Wgts) 53 Observations (or Sum Wgts) 54
Analysis of Variance Analysis of Variance
Sum of Sum of
Source DF Squares Mean Square  F Ratio Source DF Squares Mean Square  F Ratio
Model 1 0.9917814 0.991781 8.6116 Model 1 0.2090642 0.209064 1.6232
Error 51 5.8735432 0.115168 Prob>F Error 52 6.6974692 0.128797 Prob>F
C. Total 52 6.8653245 0.0050* C. Total 53  6.9065333 0.2083
Parameter Estimates Parameter Estimates
Term Estimate Std Error tRatio Prob>|t| Term Estimate Std Error tRatio Prob>[t|
Intercept 12.759034 0.078643 162.24 <.0001* Intercept 10.579909  1.853949 571 <.0001*
flow plastic viscosity cP 0.0009105  0.00031 2.93 0.0050* leach index Na 0.2855461 0.224125 1.27 0.2083
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Bivariate Fit of leach index Tc By leach index NO3-
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leach index Tc
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YZ

85
7.5 8 8.5 9

leach index NO3-

Linear Fit
leach index Tc = 3.4207958 + 0.8404194*leach index NO3-
Summary of Fit

RSquare 0.148604
RSquare Adj 0.123563
Root Mean Square Error 0.535925
Mean of Response 10.37667
Observations (or Sum Wgts) 36
Analysis of Variance

Sum of
Source DF  Squares Mean Square F Ratio
Model 1 1.704455 1.70445  5.9344
Error 34 9.765345 0.28722 Prob>F
C. Total 35 11.469800 0.0202*
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 3.4207958 2.856772 1.20 0.2394
leach index NO3- 0.8404194  0.344991 2.44 0.0202*

Bivariate Fit of leach index Cr By leach index NO3-

14 X

leach index Cr

Z
12 Z
7.5 8 8.5 9
leach index NO3-
Linear Fit
leach index Cr = 11.588842 + 0.1638525*leach index NO3-
Summary of Fit
RSquare 0.014318
RSquare Adj -0.00464
Root Mean Square Error 0.361823
Mean of Response 12.94111
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of

Source DF Squares Mean Square  F Ratio
Model 1 0.0988886 0.098889 0.7554
Error 52 6.8076447 0.130916 Prob>F
C. Total 53  6.9065333 0.3888
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 11588842 1.556696 7.44 <0001*
leach index NO3- 0.1638525 0.188528 0.87 0.3888
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Bivariate Fit of leach index Tc By leach index |
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leach index |
Linear Fit
leach index Tc = 6.9733608 + 0.3911721*leach index |
Summary of Fit
RSquare 0.282905
RSquare Adj 0.261814
Root Mean Square Error 0.491843
Mean of Response 10.37667
Observations (or Sum Wgts) 36
Analysis of Variance
Sum of
Source DF  Squares Mean Square F Ratio
Model 1 3.244864 3.24486  13.4135
Error 34 8.224936 0.24191 Prob>F
C. Total 35 11.469800 0.0008*
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 6.9733608 0.932852 7.48 <.0001*

leach index | 0.3911721 0.106806 3.66 0.0008*

Bivariate Fit of leach index Cr By leach index |
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leach index |

Linear Fit
leach index Cr = 12.520344 + 0.0480358*|each index |
Summary of Fit

RSquare 0.010075
RSquare Adj -0.00896
Root Mean Square Error 0.362601
Mean of Response 12.94111
Observations (or Sum Wgts) 54
Analysis of Variance

Sum of
Source DF Squares Mean Square  F Ratio
Model 1 0.0695815 0.069581 0.5292
Error 52 6.8369519 0.131480 Prob>F
C. Total 53  6.9065333 0.4702
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 12520344 0.580496 21.57 <.0001*

leach index I 0.0480358 0.066031 0.73  0.4702
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105

11

11
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Appendix C. Correlations Among Response Variables

Bivariate Fit of leach index Tc By leach index Tc
12

115
11
105

10

leach index Tc

9.5

85

8.5 9 9.5 10 10.5 11 115

leach index Tc

Linear Fit
leach index Tc = 1.776e-15 + 1*leach index Tc
Summary of Fit

RSquare 1
RSquare Adj 1
Root Mean Square Error 7.228e-9
Mean of Response 10.37667
Observations (or Sum Wgts) 36
Analysis of Variance

Sum of
Source DF  Squares Mean Square F Ratio
Model 1 11.469800 11.4698 2.2e+17
Error 34 1.7764e-15 5.22e-17 Prob>F
C. Total 35 11.469800 <.0001*
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 1.776e-15  2.218e-8 0.00 1.0000
leach index Tc 1 2.134e-9 4.7e+8 <.0001*

Bivariate Fit of leach index Cr By leach index Tc

14 >2<

leach index Cr

8.5 9 9.5 10 10.5 11 115

leach index Tc

Linear Fit

leach index Cr = 8.7294817 + 0.4083913*leach index Tc
Summary of Fit
RSquare 0.314886
RSquare Adj 0.294736
Root Mean Square Error 0.34988
Mean of Response 12.96722
Observations (or Sum Wgts) 36
Analysis of Variance

Sum of

Source DF Squares Mean Square  F Ratio
Model 1 19129730 1.91297 15.6268
Error 34 41621493 0.12242 Prob>F
C. Total 35 6.0751222 0.0004*
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 8.7294817 1.073596 8.13 <.0001*

leach index Tc 0.4083913  0.10331 3.95 0.0004*

SRNL-L3100-2014-00170

Bivariate Fit of leach index Tc By leach index Cr
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leach index Cr

Linear Fit
leach index Tc = 0.3784102 + 0.7710407*leach index Cr
Summary of Fit

RSquare 0.314886
RSquare Adj 0.294736
Root Mean Square Error 0.480751
Mean of Response 10.37667
Observations (or Sum Wgts) 36
Analysis of Variance

Sum of
Source DF Squares Mean Square  F Ratio
Model 1 3611683 3.61168 15.6268
Error 34 7.858117 0.23112 Prob>F
C. Total 35 11.469800 0.0004*
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 0.3784102  2.530504 0.15 0.8820

leach index Cr 0.7710407  0.195048 3.95 0.0004*

Bivariate Fit of leach index Cr By leach index Cr

14

135

leach index Cr
-
w

125

12 125 13 135

leach index Cr

Linear Fit
leach index Cr = 0 + 1*leach index Cr
Summary of Fit

RSquare 1
RSquare Adj 1
Root Mean Square Error 0
Mean of Response 12.94111
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 6.9065333 6.90653
Error 52 0.0000000 0.00000 Prob>F

C. Total 53 6.9065333
Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 0 0
leach index Cr 1 0

X

14

14
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Appendix D. Response Variables Correlated to Factors

Fit Group
Bivariate Fit of Density By Total Al

195 Q<§>Y Y
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g 1.85 \f M X
XY 2 2
1. Z
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175 % XX

Linear Fit
Density = 1.7402881 + 0.0234212*Total Al
Summary of Fit

RSquare 0.068571

RSquare Adj 0.050659

Root Mean Square Error 0.067253

Mean of Response 1.847407

Observations (or Sum Wgts) 54

Analysis of Variance

Sum of

Source DF Squares Mean Square F Ratio
Model 1 0.01731465 0.017315  3.8282
Error 52 0.23519239 0.004523 Prob > F

C. Total 53 0.25250704 0.0558
Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 1.7402881 0.055508 31.35 <.0001*
Total Al 0.0234212  0.011971 1.96 0.0558

Bivariate Fit of Porosity % By Total Al
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Total Al

Linear Fit
Porosity % = 0.5910071 - 0.0086091*Total Al
Summary of Fit

RSquare 0.018828

RSquare Adj -0.0057

Root Mean Square Error 0.051164

Mean of Response 0.550658

Observations (or Sum Wgts) 42

Analysis of Variance

Sum of

Source DF Squares Mean Square F Ratio
Model 1 0.00200938 0.002009  0.7676
Error 40 0.10471211 0.002618 Prob > F

C. Total 41 0.10672149 0.3862
Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 0.5910071 0.046726 12.65 <.0001*
Total Al -0.008609 0.009826 -0.88 0.3862
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Bivariate Fit of Density By Dry Blend Al
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Dry Blend Al

Linear Fit
Density = 1.7350078 + 0.0264309*Dry Blend Al
Summary of Fit
RSquare 0.086951
RSquare Adj 0.069392
Root Mean Square Error 0.066586
Mean of Response 1.847407
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 0.02195567 0.021956  4.9520
Error 52 0.23055137 0.004434 Prob>F
C. Total 53 0.25250704 0.0304*

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 1.7350078 0.051316 33.81 <.0001*
Dry Blend Al 0.0264309 0.011877 2.23 0.0304*

Bivariate Fit of Porosity % By Dry Blend Al
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Dry Blend Al

Linear Fit
Porosity % = 0.5716471 - 0.0047983*Dry Blend Al
Summary of Fit
RSquare 0.005761
RSquare Adj -0.01909
Root Mean Square Error 0.051504
Mean of Response 0.550658
Observations (or Sum Wgts) 42
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 0.00061487 0.000615  0.2318
Error 40 0.10610661 0.002653 Prob >F
C. Total 41 0.10672149 0.6328

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 05716471 0.044314 1290 <.0001*
Dry Blend Al -0.004798 0.009966 -0.48 0.6328
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Bivariate Fit of Density By Simulant Al
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Linear Fit

X
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nt Al

Density = 1.8617467 - 0.0446676*Simulant Al

Summary of Fit
RSquare

RSquare Adj

Root Mean Square Error
Mean of Response
Observations (or Sum Wgts)

Analysis of Variance

0.01618
-0.00274
0.069118
1.847407
54

Sum of

Source DF
Model

C. Total

Parameter Estimates

Term
Intercept

1 0.00408560
Error 52 0.24842144
53 0.25250704

Simulant Al -0.044668 0.048301

Squares Mean Square
0.004086
0.004777 Prob>F

4

06 07 08 09

F Ratio
0.8552

0.3594

Estimate Std Error tRatio Prob>|t|
1.8617467 0.018136 102.66 <.0001*

-0.92 0.3594
Bivariate Fit of Porosity % By Simulant Al
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Linear Fit
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Porosity % = 0.5715101 - 0.0667215*Simulant Al

Summary of Fit
RSquare

RSquare Adj

Root Mean Square Error
Mean of Response
Observations (or Sum Wgts)

Analysis of Variance

0.065794
0.042439
0.049925
0.550658

42

Sum of

Source DF

Squares Mean Square

F Ratio

Model 1 0.00702163
Error 40 0.09969985
C. Total 41 0.10672149

Parameter Estimates

0.007022  2.8171
0.002492 Prob > F
0.1011

Term Estimate Std Error tRatio Prob>|t|
Intercept 0.5715101 0.014618 39.10 <.0001*
Simulant Al -0.066721 0.039752  -1.68 0.1011
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Bivariate Fit of Density By Ca
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Ca
Linear Fit
Density = 1.5801685 + 0.0244076* Ca
Summary of Fit
RSquare 0.313834
RSquare Adj 0.300638
Root Mean Square Error 0.057723
Mean of Response 1.847407
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 0.07924522 0.079245 23.7834
Error 52 0.17326181 0.003332 Prob>F
C. Total 53 0.25250704 <.0001*
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 1.5801685 0.055358 28.54 <.0001*
Ca 0.0244076  0.005005 ~ 4.88 <.0001*
Bivariate Fit of Porosity % By Ca
- >
<
X X
0.6
X < Y
B Z N Y
> 055 X—
&
0.5 z
% v\
Y
0.45
7 8 9 10 11 12 13 14 15
Ca
Linear Fit
Porosity % = 0.5437176 + 0.0006469* Ca
Summary of Fit
RSquare 0.000418
RSquare Adj -0.02457
Root Mean Square Error 0.051642
Mean of Response 0.550658
Observations (or Sum Wgts) 42
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 0.00004463 0.000045  0.0167
Error 40 0.10667685 0.002667 Prob > F
C. Total 41 0.10672149 0.8977

Parameter Estimates
Term

Estimate Std Error tRatio Prob>|t|
Intercept 0.5437176 0.054238
Ca 0.0006469  0.005001

10.02 <.0001*
0.13 0.8977
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Bivariate Fit of Density By Total Cr
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Total Cr

Linear Fit

Density = 1.8531453 - 0.1133929*Total Cr
Summary of Fit
RSquare 0.000624
RSquare Adj -0.01859
Root Mean Square Error 0.069663
Mean of Response 1.847407
Observations (or Sum Wgts) 54
Analysis of Variance

Sum of
Source DF Squares Mean Square  F Ratio
Model 1 0.00015764 0.000158  0.0325
Error 52 0.25234939 0.004853 Prob >F
C. Total 53 0.25250704 0.8577
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 1.8531453 0.033217 55.79 <.0001*
Total Cr  -0.113393  0.62914  -0.18 0.8577
Bivariate Fit of Porosity % By Total Cr
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Total Cr

Linear Fit
Porosity % = 0.584376 - 0.6681239*Total Cr
Summary of Fit
RSquare 0.041115
RSquare Adj 0.017143
Root Mean Square Error 0.05058
Mean of Response 0.550658
Observations (or Sum Wgts) 42
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 0.00438782 0.004388  1.7151
Error 40 0.10233367 0.002558 Prob >F
C. Total 41 0.10672149 0.1978

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept  0.584376 0.026903 21.72 <.0001*
Total Cr -0.668124 0510167 -1.31 0.1978
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Bivariate Fit of Density By Dry Blend Cr

195 Y &
‘i &

Density

18 Z

¥ Xx;é

0.005 0.006 0.007 0.008 0.009 0.01 0.011 0.012 0.013

175

Dry Blend Cr

Linear Fit
Density = 1.7785216 + 8.1254576*Dry Blend Cr
Summary of Fit
RSquare 0.060319
RSquare Adj 0.042249
Root Mean Square Error 0.06755
Mean of Response 1.847407
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 0.01523108 0.015231  3.3380
Error 52 0.23727596 0.004563 Prob >F
C. Total 53 0.25250704 0.0734

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 1.7785216 0.038809 45.83 <.0001*
Dry Blend Cr 8.1254576  4.447415 1.83 0.0734

Bivariate Fit of Porosity % By Dry Blend Cr

- >
Z X
X
0.6
ﬂ({ z,7
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§ 0.55 YY- X &
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vz, L X% X

0.45
0.005 0.006 0.007 0.008 0.009 0.01 0.011 0.012 0.013

Dry Blend Cr

Linear Fit
Porosity % = 0.6014827 - 6.0368756*Dry Blend Cr
Summary of Fit
RSquare 0.061578
RSquare Adj 0.038118
Root Mean Square Error 0.050037
Mean of Response 0.550658
Observations (or Sum Wgts) 42
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 0.00657173 0.006572  2.6248
Error 40 0.10014975 0.002504 Prob > F
C. Total 41 0.10672149 0.1131

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 0.6014827 0.032307 18.62 <.0001*
Dry Blend Cr -6.036876 3.726209 -1.62 0.1131
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Bivariate Fit of Density By Simulant Cr

1.95 X &
X % z
1.
9 z v Y
2
2 185 $ ¥
e X
X
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Toxo %
1.75 X
0.01 0.02 0.03 0.04 0.05 0.06
Simulant Cr
Linear Fit
Density = 1.8585563 - 0.2647018*Simulant Cr
Summary of Fit
RSquare 0.003475
RSquare Adj -0.01569
Root Mean Square Error 0.069563
Mean of Response 1.847407
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 0.00087741 0.000877  0.1813
Error 52 0.25162963 0.004839 Prob >F
C. Total 53 0.25250704 0.6720
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 1.8585563 0.027841 66.76 <.0001*

Simulant Cr  -0.264702  0.621634  -0.43

0.6720

Bivariate Fit of Porosity % By Simulant Cr

L//

X

Y Y
X

Porosity %

z

Y
¥
0.45

0.01 0.02 0.03 0.04

Simulant Cr

Linear Fit
Porosity % = 0.5737448 - 0.5490633*Simulant Cr
Summary of Fit

0.5

RSquare 0.028162
RSquare Adj 0.003866

Root Mean Square Error 0.050921

Mean of Response 0.550658
Observations (or Sum Wgts) 42
Analysis of Variance

Sum of

Source DF Squares Mean Square
Model 1 0.00300546 0.003005
Error 40 0.10371603 0.002593

C. Total 41 0.10672149
Parameter Estimates

Term Estimate Std Error t Ratio
Intercept 0.5737448 0.022838 25.12
Simulant Cr  -0.549063 0.509988  -1.08
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0.05 0.06

F Ratio

1.1591

Prob > F
0.2881

Prob>|t|
<.0001*
0.2881

Bivariate Fit of Density By Fe
195 <§?\(
z
ey X
Yy z
AAS
18
., &

175 X >><<

1.85

Density

1 11 12 13 14 15 16 17 18 19

Fe

Linear Fit
Density = 1.6557265 + 0.142983* Fe
Summary of Fit
RSquare 0.160057
RSquare Adj 0.143904
Root Mean Square Error 0.063865
Mean of Response 1.847407
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 0.04041554 0.040416  9.9090
Error 52 0.21209149 0.004079 Prob>F
C. Total 53 0.25250704 0.0027*

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 1.6557265  0.06151 26.92 <.0001*
Fe 0.142983  0.045422 3.15 0.0027*

Bivariate Fit of Porosity % By Fe
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1 11 12 13 14 15 16 17 18 19

Fe

Linear Fit
Porosity % = 0.5969563 - 0.0339552* Fe
Summary of Fit

RSquare 0.018768

RSquare Adj -0.00576

Root Mean Square Error 0.051166

Mean of Response 0.550658

Observations (or Sum Wgts) 42

Analysis of Variance

Sum of

Source DF Squares Mean Square F Ratio
Model 1 0.00200292 0.002003  0.7651
Error 40 0.10471857 0.002618 Prob >F

C. Total 41 0.10672149 0.3870
Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 0.5969563 0.053517 11.15 <.0001*
Fe -0.033955  0.03882 -0.87 0.3870
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Bivariate Fit of Density By Mg Bivariate Fit of Density By Total Na

195 Y & 195 @5
2 v X g ¥ %

19 Z 1.9
2 185 £ 185
} < ) X
X O
18 Z 1.8 2%(
175 X & 175 X X
0.5 1 15 2 25 3 3 35 4 45 5 55 6 65 7 75
Mg Total Na
Linear Fit Linear Fit

Density = 1.8154852 + 0.0183656* Mg
Summary of Fit

Density = 1.9236186 - 0.0128216*Total Na
Summary of Fit

RSquare 0.037757 RSquare 0.044841
RSquare Adj 0.019252 RSquare Adj 0.026473
Root Mean Square Error 0.068356 Root Mean Square Error 0.068104
Mean of Response 1.847407 Mean of Response 1.847407
Observations (or Sum Wgts) 54 Observations (or Sum Wgts) 54
Analysis of Variance Analysis of Variance

Sum of Sum of
Source DF Squares Mean Square  F Ratio Source DF Squares Mean Square F Ratio
Model 1 0.00953384 0.009534  2.0404 Model 1 0.01132276 0.011323  2.4412
Error 52 0.24297320 0.004673 Prob >F Error 52 0.24118428 0.004638 Prob >F
C. Total 53 0.25250704 0.1591 C. Total 53 0.25250704 0.1243
Parameter Estimates Parameter Estimates
Term Estimate Std Error tRatio Prob>|t| Term Estimate Std Error tRatio Prob>|t|

Intercept 1.8154852 0.024207 75.00 <.0001*
Mg 0.0183656 0.012857

Intercept 1.9236186  0.04965 38.74 <.0001*
143 0.1591 Total Na -0.012822 0.008206 -1.56 0.1243

Bivariate Fit of Porosity % By Mg Bivariate Fit of Porosity % By Total Na
z e (&) z
Z X X N N )7 X
0.6 Z ¥ 0.6 Z %
Y x < Y Yx
Y X X
< Y < Y
> 055 7 7 X O > 055 Z OX
[ Y g
8 Y 8
0.5 z 0.5 z
Y Y
z % %0 % z o
Yy YRy Z
0.45 0.45
0.5 1 15 2 25 3 3 35 4 45 5 55 6 65 7 15
Mg Total Na
Linear Fit Linear Fit

Porosity % = 0.5783934 - 0.0169926* Mg Porosity % = 0.4733404 + 0.0128717*Total Na

Summary of Fit

Summary of Fit

RSquare 0.050986 RSquare 0.082927

RSquare Adj 0.02726 RSquare Adj 0.06

Root Mean Square Error 0.050319 Root Mean Square Error 0.049465

Mean of Response 0.550658 Mean of Response 0.550658

Observations (or Sum Wgts) 42 Observations (or Sum Wgts) 42

Analysis of Variance Analysis of Variance

Sum of Sum of

Source DF Squares Mean Square F Ratio Source DF Squares Mean Square  F Ratio
Model 1 0.00544127 0.005441  2.1490 Model 1 0.00885010 0.008850  3.6170
Error 40 0.10128022 0.002532 Prob > F Error 40 0.09787139 0.002447 Prob > F

C. Total 41 0.10672149 0.1505 C. Total 41 0.10672149 0.0644
Parameter Estimates Parameter Estimates

Term Estimate Std Error tRatio Prob>|t| Term Estimate Std Error tRatio Prob>|t|
Intercept 0.5783934 0.020451 28.28 <.0001* Intercept 0.4733404 0.041364 11.44 <.0001*
Mg -0.016993 0.011592  -1.47 0.1505 Total Na 0.0128717 0.006768 1.90 0.0644
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Bivariate Fit of Density By Dry Blend Na

1.95 @
X

1.85

18 ;(
175 >§ QF/

0.1 0.2 0.3 04 05 0.6 0.7 0.8

Dry Blend Na

Linear Fit
Density = 1.8132849 + 0.0687142*Dry Blend Na
Summary of Fit
RSquare
RSquare Adj
Root Mean Square Error 0.067437
Mean of Response 1.847407
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Squares Mean Square F Ratio
1 0.01602171 0.016022  3.5230
52 0.23648532 0.004548 Prob >F
53 0.25250704 0.0661

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 1.8132849 0.020365 89.04 <.0001*
Dry Blend Na 0.0687142 0.036609  1.88 0.0661

Bivariate Fit of Porosity % By Dry Blend Na

Density

0.063451
0.04544

Source DF
Model
Error

C. Total

. Y
2. 055 Wio U
g Y
s Y
&
s <
Y
&
z% QY v
045
01 02 03 04 05 06 07 08

Dry Blend Na

Linear Fit

Porosity % = 0.5483624 + 0.0052049*Dry Blend Na
Summary of Fit
RSquare
RSquare Adj
Root Mean Square Error 0.051635
Mean of Response 0.550658
Observations (or Sum Wgts) 42

Analysis of Variance

0.000702
-0.02428

Sum of

Squares Mean Square F Ratio
1 0.00007489 0.000075  0.0281
40 0.10664659 0.002666 Prob > F
41 0.10672149 0.8677

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 0.5483624 0.015845 34.61 <.0001*
Dry Blend Na 0.0052049 0.031055 0.17 0.8677

Source DF
Model
Error
C. Total
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Bivariate Fit of Density By Simulant Na

1.95 @@5
XZ

%

1.9

1.85

Density

18

175 g

3 35 4 45 5 55

Simulant Na

Linear Fit
Density = 1.9359939 - 0.0162622*Simulant Na
Summary of Fit

RSquare 0.071892
RSquare Adj 0.054043

Root Mean Square Error 0.067133

Mean of Response 1.847407
Observations (or Sum Wgts) 54
Analysis of Variance

Sum of

Source DF Squares Mean Square
Model 1 0.01815317 0.018153
Error 52 0.23435387 0.004507

C. Total 53 0.25250704

Parameter Estimates

Term Estimate Std Error t Ratio
Intercept 1.9359939 0.045075 42.95
Simulant Na -0.016262 0.008103  -2.01

v

F Ratio
4.0279
Prob>F
0.0500*

Prob>|t|
<.0001*
0.0500*

Bivariate Fit of Porosity % By Simulant Na

/v\ >Z
0.6 Z
Y
$oss 7z X
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Y
0.45

3 35 4 45 5 55

Simulant Na

b

z

Y
X

VAR,

F Ratio
3.6999

Linear Fit

Porosity % = 0.4759497 + 0.0134229*Simulant Na
Summary of Fit
RSquare 0.084667
RSquare Adj 0.061784
Root Mean Square Error 0.049418
Mean of Response 0.550658
Observations (or Sum Wgts) 42
Analysis of Variance

Sum of

Source DF Squares Mean Square
Model 1 0.00903580 0.009036
Error 40 0.09768569 0.002442

C. Total 41 0.10672149

Parameter Estimates

Term Estimate Std Error t Ratio
Intercept 0.4759497 0.039581  12.02
Simulant Na 0.0134229 0.006978 1.92

Prob>F
0.0616

Prob>|t|
<.0001*
0.0616
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Bivariate Fit of Density By P

1.95 3%@
A
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Zz ~
2
2 185 VNS
e X
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1.75 ; X
002 003 004 005 006 007 008
P
Linear Fit
Density = 1.8667422 - 0.3065776* P
Summary of Fit
RSquare 0.008133
RSquare Adj -0.01094
Root Mean Square Error 0.0694
Mean of Response 1.847407
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 0.00205375 0.002054  0.4264
Error 52 0.25045328 0.004816 Prob >F
C. Total 53 0.25250704 0.5166

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 1.8667422 0.031079 60.06 <.0001*

P -0.306578 0.469492 -0.65 0.5166
Bivariate Fit of Porosity % By P
(&)
v Z X

Porosity %

0.45

002 003 004 005 0.06 007 O

Linear Fit
Porosity % = 0.4881607 + 0.9555121* P
Summary of Fit
RSquare 0.141182
RSquare Adj 0.119712
Root Mean Square Error 0.047868
Mean of Response 0.550658
Observations (or Sum Wgts) 42
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 0.01506717 0.015067  6.5757
Error 40 0.09165431 0.002291 Prob >F
C. Total 41 0.10672149 0.0142*

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 0.4881607 0.025467 19.17 <.0001*
P 0.9555121  0.37262 2.56 0.0142*
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Bivariate Fit of Density By Total S
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175
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Total S

Linear Fit
Density = 1.7481318 + 0.1642789*Total S
Summary of Fit
RSquare 0.106451
RSquare Adj 0.089267
Root Mean Square Error 0.065871
Mean of Response 1.847407
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 0.02687950 0.026880  6.1949
Error 52 0.22562753 0.004339 Prob >F
C. Total 53 0.25250704 0.0161*

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 1.7481318 0.040881 42.76 <.0001*
Total S 0.1642789  0.066003 2.49 0.0161*

Bivariate Fit of Porosity % By Total S

N Xx // - g
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0.45

0.3 0.4 0.5 0.6 0.7 0.8 0.9

Total S

Linear Fit
Porosity % = 0.5167589 + 0.056059* Total S
Summary of Fit

RSquare 0.025676

RSquare Adj 0.001318

Root Mean Square Error 0.050986

Mean of Response 0.550658

Observations (or Sum Wgts) 42

Analysis of Variance

Sum of
Source DF Squares Mean Square  F Ratio

Model 1 0.00274014 0.002740 1.0541
Error 40 0.10398135 0.002600 Prob >F
C. Total 41 0.10672149 0.3107

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 0.5167589 0.033942 1522 <.0001*
Total S 0.056059  0.054602 1.03 0.3107
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Bivariate Fit of Density By Dry Blend S

195 & W

X z
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Dry Blend S

Linear Fit
Density = 1.767311 + 0.17022*Dry Blend S
Summary of Fit
RSquare 0.09476
RSquare Adj 0.077352
Root Mean Square Error 0.066301
Mean of Response 1.847407
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 0.02392761 0.023928  5.4433
Error 52 0.22857943 0.004396 Prob >F
C. Total 53 0.25250704 0.0235*

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 1.767311 0.035496 49.79 <.0001*
DryBlendS  0.17022 0.072959 2.33 0.0235*

Bivariate Fit of Porosity % By Dry Blend S
S &

X X z
0.6 o %Z

X v

Porosity %

Y
z

Y
X% z Ty

0.5

0.45

025 03 035 04 045 05 055 06 065 0.7

Dry Blend S

Linear Fit
Porosity % = 0.5269494 + 0.05078*Dry Blend S
Summary of Fit
RSquare 0.016079
RSquare Adj -0.00852
Root Mean Square Error 0.051236
Mean of Response 0.550658
Observations (or Sum Wgts) 42
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 0.00171599 0.001716  0.6537
Error 40 0.10500549 0.002625 Prob >F
C. Total 41 0.10672149 0.4236

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 0.5269494 0.030371 17.35 <.0001*
DryBlendS  0.05078 0.062807 0.81 0.4236
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Bivariate Fit of Density By Simulant S
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0 0.05 0.1 0.15 0.2
Simulant S

Linear Fit
Density = 1.8317942 + 0.11672*Simulant S
Summary of Fit

RSquare 0.010645
RSquare Adj -0.00838
Root Mean Square Error 0.069312
Mean of Response 1.847407
Observations (or Sum Wgts) 54

Analysis of Variance
Sum of

Source DF Squares Mean Square F Ratio
Model 1 0.00268788 0.002688  0.5595
Error 52 0.24981916 0.004804 Prob >F

C. Total 53 0.25250704 0.4578
Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept  1.8317942 0.022906  79.97 <.0001*
SimulantS  0.11672 0.156046  0.75 0.4578

Bivariate Fit of Porosity % By Simulant S

< P
72X
0.6 Z
Y
% oss M
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0.5 z
Y
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0.45
0 0.05 0.1 0.15 0.2
Simulant S

Linear Fit
Porosity % = 0.5362211 + 0.1047561*Simulant S
Summary of Fit
RSquare 0.014808
RSquare Adj -0.00982
Root Mean Square Error 0.051269
Mean of Response 0.550658
Observations (or Sum Wgts) 42
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 0.00158032 0.001580  0.6012
Error 40 0.10514116 0.002629 Prob > F
C. Total 41 0.10672149 0.4427

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept ~ 0.5362211  0.02023 26.51 <.0001*
SimulantS  0.1047561 0.135102 0.78 0.4427

0.25

0.25

Page D8 of D96

JMP 11.1.1



Appendix D. Response Variables Correlated to Factors

Bivariate Fit of Density By Si

1.95
19

1.85

Density

Density
NS
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18

175
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Si
Linear Fit
Density = 1.431964 + 0.037632* Si
Summary of Fit
RSquare 0.407339
RSquare Adj 0.395942
Root Mean Square Error 0.053646
Mean of Response 1.847407
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 0.10285602 0.102856  35.7399
Error 52 0.14965102 0.002878 Prob >F
C. Total 53 0.25250704 <.0001*

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept  1.431964 0.069874 20.49 <.0001*

Si 0.037632 0.006295 598 <.0001*
Bivariate Fit of Porosity % By Si
z (&)
X Z X -
0.6 ¥¥ Z

Porosity %

2o Tk %

9 95 10 105 11 115 12 125 13 135

0.45

Si

Linear Fit
Porosity % = 0.6762026 - 0.0114416* Si
Summary of Fit

RSquare 0.06748

RSquare Adj 0.044167

Root Mean Square Error 0.04988

Mean of Response 0.550658

Observations (or Sum Wgts) 42

Analysis of Variance

Sum of

Source DF Squares Mean Square F Ratio
Model 1 0.00720153 0.007202  2.8945
Error 40 0.09951995 0.002488 Prob > F

C. Total 41 0.10672149 0.0966
Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 0.6762026 0.074193 9.11 <.0001*
Si -0.011442  0.006725 -1.70 0.0966
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Bivariate Fit of Density By NO3-

1.95 XX X
ggﬁ zZ X X
19 z =z

175 X

Linear Fit
Density = 1.880915 - 0.0061363* NO3-
Summary of Fit

RSquare 0.026206

RSquare Adj 0.007479

Root Mean Square Error 0.068765

Mean of Response 1.847407

Observations (or Sum Wgts) 54

Analysis of Variance

Sum of

Source DF Squares Mean Square  F Ratio
Model 1 0.00661715 0.006617  1.3994
Error 52 0.24588989 0.004729 Prob>F

C. Total 53 0.25250704 0.2422
Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept  1.880915 0.029831 63.05 <.0001*
NO3-  -0.006136 0.005187 -1.18 0.2422

Bivariate Fit of Porosity % By NO3-
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NO3-

Linear Fit
Porosity % = 0.48983 + 0.0107105* NO3-
Summary of Fit

RSquare 0.156548

RSquare Adj 0.135461

Root Mean Square Error 0.047438

Mean of Response 0.550658

Observations (or Sum Wgts) 42

Analysis of Variance

Sum of

Source DF Squares Mean Square F Ratio
Model 1 0.01670698 0.016707  7.4241
Error 40 0.09001450 0.002250 Prob>F

C. Total 41 0.10672149 0.0095*
Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept  0.48983 0.023494 20.85 <.0001*
NO3- 0.0107105 0.003931 2.72 0.0095*%
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Bivariate Fit of Density By NO2-
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NO2-
Linear Fit
Density = 1.8886455 - 0.0397192* NO2-
Summary of Fit
RSquare 0.048181
RSquare Adj 0.029876
Root Mean Square Error 0.067985
Mean of Response 1.847407
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 0.01216594 0.012166  2.6322
Error 52 0.24034110 0.004622 Prob >F
C. Total 53 0.25250704 0.1108
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 1.8886455 0.027049 69.82 <.0001*
NO2- -0.039719 0.024482  -1.62 0.1108
Bivariate Fit of Porosity % By NO2-
> Z,
v X Z
0.6 ¥ Z
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2 0% zZ X z
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NO2-

Linear Fit
Porosity % = 0.5680015 - 0.0167143* NO2-
Summary of Fit

RSquare 0.014391

RSquare Adj -0.01025

Root Mean Square Error 0.05128

Mean of Response 0.550658

Observations (or Sum Wgts) 42

Analysis of Variance

Sum of

Source DF Squares Mean Square F Ratio
Model 1 0.00153579 0.001536  0.5840
Error 40 0.10518569 0.002630 Prob >F

C. Total 41 0.10672149 0.4492
Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 0.5680015 0.024034  23.63 <.0001*
NO2- -0.016714 0.021871  -0.76 0.4492

SRNL-L3100-2014-00170

Bivariate Fit of Density By NO3+NO2

1.95 XX X
{%, Z X X
SRR
2z
2 185 A \f
o X
18 z
A5
175 &Yz/
3 4 s 6 7 8 9
NO3+NO2

Linear Fit
Density = 1.8991164 - 0.0079567* NO3+NO2
Summary of Fit
RSquare 0.043632
RSquare Adj 0.025241
Root Mean Square Error 0.068147
Mean of Response 1.847407
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 0.01101751 0.011018 2.3724
Error 52 0.24148953 0.004644 Prob >F
C. Total 53 0.25250704 0.1296

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 1.8991164 0.034829 54.53 <.0001*
NO3+NO2 -0.007957 0.005166 -1.54 0.1296

Bivariate Fit of Porosity % By NO3+NO2

(v\ =z X
0.6 Z
Y g Y
ioss O X Z Z
0.5 z
Y
o Z
x¢ Y § <&
0.45
3 4 5 6 7 8 9
NO3+NO2

Linear Fit
Porosity % = 0.4813931 + 0.0103119* NO3+NO2
Summary of Fit
RSquare 0.141844
RSquare Adj 0.12039
Root Mean Square Error 0.04785
Mean of Response 0.550658
Observations (or Sum Wgts) 42
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 0.01513781 0.015138  6.6116
Error 40 0.09158367 0.002290 Prob >F
C. Total 41 0.10672149 0.0140*

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 0.4813931 0.027931 17.23 <.0001*
NO3+NO2 0.0103119  0.00401 2.57 0.0140*

10

=& N

10
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Appendix D. Response Variables Correlated to Factors

Bivariate Fit of Density By |

1.95 %
2X
1.9 Z

1.85

Density

18

175 Y&Y

0.0025 0.003 0.0035 0.004 0.0045 0.005 0.0055

Linear Fit
Density = 1.9221338 - 17.229834* |
Summary of Fit

RSquare 0.051737

RSquare Adj 0.033501

Root Mean Square Error 0.067858

Mean of Response 1.847407

Observations (or Sum Wgts) 54

Analysis of Variance

Sum of
Source DF Squares Mean Square  F Ratio

Model 1 0.01306392 0.013064  2.8371
Error 52 0.23944312 0.004605 Prob >F
C. Total 53 0.25250704 0.0981

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 1.9221338 0.045315 42.42 <.0001*
| -17.22983 10.22925 -1.68 0.0981

Bivariate Fit of Porosity % By |
[

X
0.6 Z
Y Y
X
2 0552 X
0.5 z

SN

0.45
0.0025 0.003 0.0035 0.004 0.0045 0.005 0.0055

Linear Fit
Porosity % = 0.4849819 + 14.81417* |
Summary of Fit

RSquare 0.066695

RSquare Adj 0.043363

Root Mean Square Error 0.049901

Mean of Response 0.550658

Observations (or Sum Wgts) 42

Analysis of Variance

Sum of
Source DF Squares Mean Square F Ratio

Model 1 0.00711781 0.007118  2.8585
Error 40 0.09960368 0.002490 Prob >F
C. Total 41 0.10672149 0.0987

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 0.4849819 0.039601 12.25 <.0001*
| 14.81417 8.762175 1.69 0.0987

SRNL-L3100-2014-00170

X

N

N

Z
<><>

Bivariate Fit of Density By OH

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept  1.857726 0.022568 82.32 <.0001*
OH -0.177144 0.351754  -0.50 0.6167

Bivariate Fit of Porosity % By OH

15 Y Y Y% 4
A T
>
1.9 ZZ v
2
2 185 Y X
8 \A X
1.8 Y Z
x X % I ¥
1.75 X
001 002 003 004 005 006 007 008 0.09
OH
Linear Fit
Density = 1.857726 - 0.1771441* OH
Summary of Fit
RSquare 0.004854
RSquare Adj -0.01428
Root Mean Square Error 0.069515
Mean of Response 1.847407
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 0.00122555 0.001226  0.2536
Error 52 0.25128148 0.004832 Prob>F
C. Total 53 0.25250704 0.6167

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 0.5474034 0.017335 31.58 <.0001*

OH 0.0614195 0.290552

0.21 0.8337

< pa
4 X
T z z
] 5 V] Z
> 055 —=%
g Z 9
s Y
0.5 z
 ox X % 2
0.45
001 0.02 003 0.04 005 0.06 007 0.08 0.09
OH

Linear Fit
Porosity % = 0.5474034 + 0.0614195* OH

Summary of Fit

RSquare 0.001116

RSquare Adj -0.02386

Root Mean Square Error 0.051624

Mean of Response 0.550658

Observations (or Sum Wgts) 42

Analysis of Variance

Sum of

Source DF Squares Mean Square F Ratio

Model 1 0.00011909 0.000119  0.0447

Error 40 0.10660240 0.002665 Prob >F

C. Total 41 0.10672149 0.8337
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Appendix D. Response Variables Correlated to Factors

Bivariate Fit of Density By Silica fume

1.95 %
19 %
2
2 185 Y
[a}
18
1.75
-1 0 1 2 3 4
Silica fume
Linear Fit
Density = 1.85016 - 0.007432* Silica fume
Summary of Fit
RSquare 0.020254
RSquare Adj 0.001413
Root Mean Square Error 0.068975
Mean of Response 1.847407
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 0.00511432 0.005114  1.0750
Error 52 0.24739272 0.004758 Prob >F
C. Total 53 0.25250704 0.3046
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 1.85016 0.009755 189.67 <.0001*

Silicafume -0.007432 0.007168 -1.04 0.3046
Bivariate Fit of Porosity % By Silica fume

0.6 Y
°
2. 055 Y
3
s Y
0.5 z
0.45
-1 0 1 2 3 4 5 6
Silica fume

Linear Fit
Porosity % = 0.5472524 + 0.0071518* Silica fume
Summary of Fit
RSquare 0.043362
RSquare Adj 0.019446
Root Mean Square Error 0.050521
Mean of Response 0.550658
Observations (or Sum Wgts) 42
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 0.00462769 0.004628  1.8131
Error 40 0.10209379 0.002552 Prob > F
C. Total 41 0.10672149 0.1857

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 0.5472524 0.008196 66.77 <.0001*
Silica fume 0.0071518 0.005311 1.35 0.1857

SRNL-L3100-2014-00170

Bivariate Fit of Density By Xypex

¥
o ¥
{

1.95

= Y
2 185
g U
18 Y
Y
175
-1 0 1 2 3 4 5 6
Xypex
Linear Fit

Density = 1.84916 - 0.004732* Xypex
Summary of Fit

RSquare 0.008211

RSquare Adj -0.01086

Root Mean Square Error 0.069398

Mean of Response 1.847407

Observations (or Sum Wgts) 54

Analysis of Variance

Sum of

Source DF Squares Mean Square F Ratio
Model 1 0.00207332 0.002073  0.4305
Error 52 0.25043372 0.004816 Prob>F

C. Total 53 0.25250704 0.5146
Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept  1.84916 0.009814 188.41 <.0001*
Xypex  -0.004732 0.007212 -0.66 0.5146

Bivariate Fit of Porosity % By Xypex

0.6
N
> 055
s Y
0.5 z
0.45
-1 0 1 2 3 4 5 6
Xypex
Linear Fit

Porosity % = 0.5473749 + 0.0068945* Xypex
Summary of Fit

RSquare 0.040298

RSquare Adj 0.016306

Root Mean Square Error 0.050602

Mean of Response 0.550658

Observations (or Sum Wgts) 42

Analysis of Variance

Sum of

Source DF Squares Mean Square F Ratio
Model 1 0.00430067 0.004301 1.6796
Error 40 0.10242081 0.002561 Prob >F

C. Total 41 0.10672149 0.2024
Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 0.5473749 0.008209 66.68 <.0001*
Xypex  0.0068945  0.00532 1.30 0.2024
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Appendix D. Response Variables Correlated to Factors

Fit Group
Bivariate Fit of Compressive Strength (psi) By Total Al
8000 -
<
7000 Y
. o
S 6000
£ 5000 Y $< X
2 y YxY %
G 4000 _— OO
g 3000 X /4
8 ¥ vy z
2000
4
1000 <><>Y 7.7 =

35 4 4.5 5 55 6 6.5 7

Total Al

Linear Fit
Compressive Strength (psi) = 4218.8536 - 107.27093*Total Al
Summary of Fit
RSquare 0.002256
RSquare Adj -0.02269
Root Mean Square Error 1857.08
Mean of Response 3716.095
Observations (or Sum Wgts) 42
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 311971 311971 0.0905
Error 40 137949825 3448746 Prob>F
C. Total 41 138261796 0.7652

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 4218.8536 1695.986 249 0.0171*
Total Al -107.2709 356.6611 -0.30 0.7652

Bivariate Fit of Gel Time (min) By Total Al
140

120 Z

Gel Time (min)

Total Al

Linear Fit
Gel Time (min) = 79.300472 - 10.94538*Total Al
Summary of Fit
RSquare 0.075779
RSquare Adj 0.058006
Root Mean Square Error 29.78091
Mean of Response 29.24074
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 3781423 378142  4.2636
Error 52 46118.947 886.90 Prob>F
C. Total 53 49900.370 0.0439*

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 79.300472  24.58009 3.23 0.0022*
Total Al -10.94538 5.300798 -2.06 0.0439*

SRNL-L3100-2014-00170

Bivariate Fit of Compressive Strength (psi) By Dry Blend Al

8000 -
%
7000
= & Y
£ 6000 X
N X
£ 5000 ﬁ j &
w
4000 Y Y
s
£ 3000 X z 2
3 ¥ ¥
2000 X
L ¢ > 4 -
1000
3 35 4 45 5 55 6 65

Dry Blend Al

Linear Fit

Compressive Strength (psi) = 3294.9113 + 96.286028*Dry Blend Al
Summary of Fit
RSquare 0.001791
RSquare Adj -0.02316
Root Mean Square Error 1857.513
Mean of Response 3716.095
Observations (or Sum Wgts) 42
Analysis of Variance

Sum of

Source DF Squares Mean Square F Ratio
Model 1 247594 247594  0.0718
Error 40 138014202 3450355 Prob >F
C. Total 41 138261796 0.7902
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 3294.9113  1598.206 2.06 0.0458*
Dry Blend Al 96.286028  359.4392 0.27 0.7902

Bivariate Fit of Gel Time (min) By Dry Blend Al
140

120 4

100

80

YY
Y
60 % X X

Gel Time (min)

Dry Blend Al

Linear Fit
Gel Time (min) = 73.638928 - 10.440295*Dry Blend Al
Summary of Fit
RSquare 0.068651
RSquare Adj 0.05074
Root Mean Square Error 29.89555
Mean of Response 29.24074
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 3425.687 3425.69  3.8330
Error 52 46474.684 893.74 Prob>F
C. Total 53 49900.370 0.0556

Parameter Estimates

Term Estimate Std Error tRatio Prob>[t|
Intercept 73.638928 23.03967 3.20 0.0024*
Dry Blend Al -10.4403 533268 -1.96 0.0556
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Appendix D. Response Variables Correlated to Factors

Bivariate Fit of Compressive Strength (psi) By Simulant Al
8000

O
7000 Y
SV
o
s 600 X %
£ s % % Yy X%
2 Y
2
= 4000
g Y
o
E 3000 z
8 ¥ ZyY
2000 X
< ¥
1000 7z z
0 01 02 03 04 05 06 07 08 09
Simulant Al

Linear Fit

Compressive Strength (psi) = 4802.0453 - 3474.7755*Simulant Al
Summary of Fit
RSquare 0.137739
RSquare Adj 0.116183
Root Mean Square Error 1726.396
Mean of Response 3716.095
Observations (or Sum Wgts) 42
Analysis of Variance

Sum of

Source DF Squares Mean Square F Ratio
Model 1 19044094 19044094  6.3897
Error 40 119217702 2980442.5 Prob>F
C. Total 41 138261796 0.0155*
Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 4802.0453  505.4938 9.50 <.0001*
Simulant Al -3474.776  1374.634  -2.53 0.0155*

Bivariate Fit of Gel Time (min) By Simulant Al
140

120
100
80

60

Gel Time (min)

X¥ Y
40 > O X %

"F Ky vz

0 01 02 03 04 05 06 07 08 09

Simulant Al

Linear Fit
Gel Time (min) = 31.958325 - 8.4654083*Simulant Al
Summary of Fit
RSquare 0.002941
RSquare Adj -0.01623
Root Mean Square Error 30.93219
Mean of Response 29.24074
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 146.746 146.746  0.1534
Error 52 49753.625 956.800 Prob>F
C. Total 53 49900.370 0.6969

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 31.958325  8.11612 3.94 0.0002*
Simulant Al -8.465408 21.61603 -0.39 0.6969

<« K< N
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Bivariate Fit of Compressive Strength (psi) By Ca
8000

O
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2000 X
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Ca

Linear Fit

Compressive Strength (psi) = 164.82906 + 331.02324* Ca
Summary of Fit
RSquare 0.084516
RSquare Adj 0.061629
Root Mean Square Error 1778.88
Mean of Response 3716.095
Observations (or Sum Wgts) 42
Analysis of Variance

Sum of

Source DF Squares Mean Square F Ratio
Model 1 11685299 11685299  3.6927
Error 40 126576496 3164412.4 Prob>F
C. Total 41 138261796 0.0618
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 164.82906 1868.307 0.09 0.9301
Ca 331.02324  172.2603 1.92 0.0618

Bivariate Fit of Gel Time (min) By Ca

140
120 4
100 YY
£ Y
£
= 80 Y
£
= 60
5
(O]

40

20

Linear Fit
Gel Time (min) = 97.186697 - 6.2056737* Ca
Summary of Fit
RSquare 0.102659
RSquare Adj 0.085403
Root Mean Square Error 29.34465
Mean of Response 29.24074
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 5122725 5122.73  5.9490
Error 52 44777645 861.11 Prob>F
C. Total 53 49900.370 0.0182*

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 97.186697 28.14225 3.45 0.0011*
Ca -6.205674 2.544294  -2.44 0.0182*
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Bivariate Fit of Compressive Strength (psi) By Total Cr

8000 .
<&
7000 Y .
<
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Compressive Strength (psi)

2000

X
1000 Z % :
0

.02 0.03 0.04 0.05 0.06 0.07
Total Cr

Linear Fit
Compressive Strength (psi) = 6444.9082 - 54071.591*Total Cr
Summary of Fit
RSquare 0.20786
RSquare Adj 0.188056
Root Mean Square Error 1654.711
Mean of Response 3716.095
Observations (or Sum Wgts) 42
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 28739087 28739087 10.4961
Error 40 109522709 2738067.7 Prob>F
C. Total 41 138261796 0.0024*

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 6444.9082 880.1347 7.32 <.0001*
Total Cr  -54071.59 16689.94 -3.24 0.0024*

Bivariate Fit of Gel Time (min) By Total Cr

140
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- 100 Y Y
% 80 YY
§ 60 y X
& . o

X Y

20 Y X X
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LTy X G T Y

0.02 0.03 0.04 0.05 0.06 0.07

Total Cr

Linear Fit
Gel Time (min) = 35.533059 - 124.34956*Total Cr
Summary of Fit
RSquare 0.003799
RSquare Adj -0.01536
Root Mean Square Error 30.91887
Mean of Response 29.24074
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 189.580 189.580  0.1983
Error 52 49710.790 955.977 Prob>F
C. Total 53 49900.370 0.6579

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 35.533059  14.74301 241 0.0195*
Total Cr  -124.3496 279.2361 -0.45 0.6579

SRNL-L3100-2014-00170

Bivariate Fit of Compressive Strength (psi) By Dry Blend Cr
8000

7000 Y
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Y
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2000 X

Compressive Strength (psi)

0.005 0.006 0.007 0.008 0.009 0.01 0.011 0.012 0.013

Dry Blend Cr

Linear Fit

Compressive Strength (psi) = 849.35619 + 340506.34*Dry Blend Cr
Summary of Fit
RSquare 0.151218
RSquare Adj 0.129998
Root Mean Square Error 1712.849
Mean of Response 3716.095
Observations (or Sum Wgts) 42
Analysis of Variance

Sum of

Source DF Squares Mean Square F Ratio
Model 1 20907676 20907676  7.1264
Error 40 117354120 2933853 Prob>F
C. Total 41 138261796 0.0109*
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 849.35619  1105.923 0.77 0.4470
Dry Blend Cr 340506.34 127553.2 2.67 0.0109*

Bivariate Fit of Gel Time (min) By Dry Blend Cr
140

120 Z

100 ?

80 YY

60 X
Y &
40 &

20 Y X
A 2

0.005 0.006 0.007 0.008 0.009 0.01 0.011 0.012 0.013

Dry Blend Cr

Linear Fit
Gel Time (min) = 70.892606 - 4913.064*Dry Blend Cr
Summary of Fit
RSquare 0.111593
RSquare Adj 0.094508
Root Mean Square Error 29.19821
Mean of Response 29.24074
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 5568521 5568.52  6.5317
Error 52 44331.849 852.54 Prob>F
C. Total 53 49900.370 0.0136*

Gel Time (min)

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 70.892606 16.77486 4.23 <.0001*
Dry Blend Cr -4913.064 1922.378 -2.56 0.0136*

Page D15 of D96

JMP 11.1.1



Appendix D. Response Variables Correlated to Factors

Bivariate Fit of Compressive Strength (psi) By Simulant Cr
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Simulant Cr

Linear Fit
Compressive Strength (psi) = 6221.9378 - 59595.349*Simulant Cr
Summary of Fit
RSquare 0.256087
RSquare Adj 0.23749
Root Mean Square Error 1603.548
Mean of Response 3716.095
Observations (or Sum Wgts) 42
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 35407110 35407110 13.7698
Error 40 102854686 2571367.1 Prob>F
C. Total 41 138261796 0.0006*

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 6221.9378 719.1941 8.65 <.0001*
Simulant Cr  -59595.35 16060.13  -3.71 0.0006*

Bivariate Fit of Gel Time (min) By Simulant Cr
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Simulant Cr

Linear Fit
Gel Time (min) = 30.491408 - 29.693997*Simulant Cr
Summary of Fit
RSquare 0.000221
RSquare Adj -0.01901
Root Mean Square Error 30.97435
Mean of Response 29.24074
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 11.041 11.041  0.0115
Error 52 49889.329 959.410 Prob>F
C. Total 53 49900.370 0.9150

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 30.491408 12.39678 246 0.0173*
Simulant Cr -29.694 276.7948  -0.11 0.9150
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Bivariate Fit of Compressive Strength (psi) By Fe
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Fe

Linear Fit
Compressive Strength (psi) = 1546.7197 + 1591.0206* Fe
Summary of Fit

RSquare 0.031805

RSquare Adj 0.007601

Root Mean Square Error 1829.374

Mean of Response 3716.095

Observations (or Sum Wgts) 42

Analysis of Variance

Sum of

Source DF Squares Mean Square F Ratio
Model 1 4397469 4397469 1.3140
Error 40 133864327 3346608 Prob >F

C. Total 41 138261796 0.2585
Parameter Estimates

Term Estimate Std Error tRatio Prob>[t|
Intercept 1546.7197 1913.436 0.81 0.4237
Fe 1591.0206  1387.96 1.15 0.2585

Bivariate Fit of Gel Time (min) By Fe
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Fe

Linear Fit
Gel Time (min) = 108.45402 - 59.088584* Fe
Summary of Fit

RSquare 0.138319

RSquare Adj 0.121749

Root Mean Square Error 28.75566

Mean of Response 29.24074

Observations (or Sum Wgts) 54

Analysis of Variance

Sum of

Source DF Squares Mean Square F Ratio
Model 1 6902.185 6902.19  8.3472
Error 52 42998.185 826.89 Prob>F

C. Total 53 49900.370 0.0056*
Parameter Estimates

Term Estimate Std Error tRatio Prob>[t|
Intercept 108.45402 27.69536 3.92 0.0003*
Fe -59.08858  20.4519  -2.89 0.0056*
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Bivariate Fit of Compressive Strength (psi) By Mg
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Mg
Linear Fit
Compressive Strength (psi) = 1659.7505 + 1259.8571* Mg
Summary of Fit
RSquare 0.216332
RSquare Adj 0.19674
Root Mean Square Error 1645.839
Mean of Response 3716.095
Observations (or Sum Wgts) 42
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 29910406 29910406 11.0420
Error 40 108351389 2708784.7 Prob>F
C. Total 41 138261796 0.0019*
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 1659.7505 668.9145 248 0.0174*
Mg 1259.8571 379.1381 3.32 0.0019*
Bivariate Fit of Gel Time (min) By Mg
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Linear Fit
Gel Time (min) = 48.058823 - 10.826489* Mg
Summary of Fit
RSquare 0.066394
RSquare Adj 0.04844
Root Mean Square Error 29.93174
Mean of Response 29.24074
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 3313.092 3313.09  3.6980
Error 52 46587.278 89591 Prob>F
C. Total 53 49900.370 0.0600

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 48.058823  10.59954 4,53 <.0001*
Mg -10.82649 5.629929  -1.92 0.0600
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Bivariate Fit of Compressive Strength (psi) By Total Na
8000 %
v
7000 Y
6000 X
5000

4000

3000 z

Compressive Strength (psi)

2000 X
z ¥
77
35 4 45 5 55 6 65 7 75
Total Na

1000
3

Linear Fit
Compressive Strength (psi) = 8407.616 - 781.03742*Total Na
Summary of Fit
RSquare 0.235677
RSquare Adj 0.216569
Root Mean Square Error 1625.398
Mean of Response 3716.095
Observations (or Sum Wgts) 42
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 32585096 32585096 12.3339
Error 40 105676700 2641917.5 Prob>F
C. Total 41 138261796 0.0011*

Parameter Estimates

Term Estimate Std Error tRatio Prob>[t|
Intercept  8407.616  1359.209 6.19 <.0001*
Total Na -781.0374 222.3934 -351 0.0011*

Bivariate Fit of Gel Time (min) By Total Na

140
120 4
- 100 YY
£ w0 Y oy
£
E e X X
3 M
40

4 45 5 55 6 6.5 7 75
Total Na

Linear Fit
Gel Time (min) = -44.20446 + 12.356244*Total Na
Summary of Fit
RSquare 0.210735
RSquare Adj 0.195557
Root Mean Square Error 27.52083
Mean of Response 29.24074
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 10515.779 10515.8 13.8841
Error 52 39384591 757.4 Prob>F
C. Total 53 49900.370 0.0005*

Parameter Estimates

Term Estimate Std Error tRatio Prob>[t|
Intercept -44.20446 20.06343  -2.20 0.0320*
Total Na 12.356244 3.316097 3.73 0.0005*
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Bivariate Fit of Compressive Strength (psi) By Dry Blend Na
8000

J
7000 Y |
<

6000

¥y
2000 >% %

3000

Compressive Strength (psi)

1000 z
0. 0.2 0.3 0.4 0.5 0.6 0.7 0.8
Dry Blend Na

Linear Fit
Compressive Strength (psi) = 2935.5051 + 1769.8929*Dry Blend
Na

Summary of Fit

RSquare 0.062634

RSquare Adj 0.0392

Root Mean Square Error 1800.013

Mean of Response 3716.095

Observations (or Sum Wgts) 42

Analysis of Variance

Sum of

Source DF Squares Mean Square F Ratio

Model 1 8659937 8659937  2.6728

Error 40 129601858 3240046 Prob >F

C. Total 41 138261796 0.1099

Parameter Estimates

Term Estimate Std Error tRatio Prob>[t|

Intercept 2935.5051 552.3736 5.31 <.0001*
Dry Blend Na 1769.8929 1082.593 1.63 0.1099

Bivariate Fit of Gel Time (min) By Dry Blend Na

140

120+ Z

100 q
=
£ Y
= 80 Y
£
o0 X %
&

40 Y

20

0 Y.
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8
Dry Blend Na

Linear Fit
Gel Time (min) = 36.016365 - 13.644435*Dry Blend Na
Summary of Fit
RSquare 0.01266
RSquare Adj -0.00633
Root Mean Square Error 30.78107
Mean of Response 29.24074
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 631.723 631.723  0.6667
Error 52 49268.647 947.474 Prob>F
C. Total 53 49900.370 0.4179

Parameter Estimates

Term Estimate Std Error tRatio Prob>[t|
Intercept 36.016365 9.295235 3.87 0.0003*
Dry Blend Na -13.64444 16.70998 -0.82 0.4179
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Bivariate Fit of Compressive Strength (psi) By Simulant Na

8000
<&
7000 Y
O
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3000 z

Compressive Strength (psi)

2000

X
“ >b
1000
3 35 4 45 5 55 6 6.5
Simulant Na

Linear Fit
Compressive Strength (psi) = 8889.2756 - 929.46609*Simulant Na
Summary of Fit
RSquare 0.313359
RSquare Adj 0.296193
Root Mean Square Error 1540.587
Mean of Response 3716.095
Observations (or Sum Wgts) 42
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 43325524 43325524  18.2546
Error 40 94936272 2373406.8 Prob>F
C. Total 41 138261796 0.0001*

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 8889.2756  1233.913 7.20 <.0001*
Simulant Na -929.4661 217.5443  -4.27 0.0001*

Bivariate Fit of Gel Time (min) By Simulant Na

140
120
100 YY
£ Y
£
= 80 Y
£
E 60
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40

X
Y
Y
20
- X
0
3 35 4 45 5 55 6
Simulant Na

6.5 7

Linear Fit
Gel Time (min) = -41.97042 + 13.07251*Simulant Na
Summary of Fit
RSquare 0.235077
RSquare Adj 0.220367
Root Mean Square Error 27.09312
Mean of Response 29.24074
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 11730.430 11730.4  15.9807
Error 52 38169.940 734.0 Prob>F
C. Total 53 49900.370 0.0002*

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept -41.97042 18.19108 -2.31 0.0251*
SimulantNa  13.07251 3.2701 4.00 0.0002*
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Bivariate Fit of Compressive Strength (psi) By P Bivariate Fit of Compressive Strength (psi) By Total S
80001~ 8000 -
4 4
7000 Y 7000 Y
= \\ = /v\
& X g X
= 6000 Y P 6000 X Y
£ 5000 X ¥ Y £ 5000 Y ¥
z y X B X« Y
g X 2 Y
‘3 4000 Y ‘% 4000 J
4 3
Q. =%
£ 3000 Z Zz - X £ 3000 X Z Z
8 Y Y ¥ 8 2%
2000 = X 2000 X &
1000 d 'z ~ 1000 < > Z z
0.02 003 0.04 0.05 0.06 0.07 008 0.09 0.3 0.4 0.5 0.6 0.7 0.8 0.9
P Total S
Linear Fit Linear Fit
Compressive Strength (psi) = 5176.6696 - 22330.502* P Compressive Strength (psi) = 4361.3446 - 1067.0486*Total S
Summary of Fit Summary of Fit
RSquare 0.059519 RSquare 0.00718
RSquare Adj 0.036007 RSquare Adj -0.01764
Root Mean Square Error 1803.002 Root Mean Square Error 1852.492
Mean of Response 3716.095 Mean of Response 3716.095
Observations (or Sum Wgts) 42 Observations (or Sum Wgts) 42
Analysis of Variance Analysis of Variance
Sum of Sum of
Source DF Squares Mean Square F Ratio Source DF Squares Mean Square F Ratio
Model 1 8229177 8229177  2.5314 Model 1 992776 992776  0.2893
Error 40 130032619 3250815 Prob>F Error 40 137269020 3431725 Prob>F
C. Total 41 138261796 0.1195 C. Total 41 138261796 0.5937
Parameter Estimates Parameter Estimates
Term Estimate Std Error tRatio Prob>|t| Term Estimate Std Error tRatio Prob>|t|
Intercept 5176.6696  959.229 540 <.0001* Intercept 4361.3446 1233.245 3.54 0.0010*
P -22330.5 1403513 -1.59 0.1195 Total S -1067.049 1983.878 -0.54 0.5937
Bivariate Fit of Gel Time (min) By P Bivariate Fit of Gel Time (min) By Total S
140 140
120 Z 120 4
100 Y Y 100 ¥
= = Y
£ £
= 80 Y| = 80 Y
£ £
= F
5 6o Y X S 6o )4 Y
© A © o Y
40 % 40 Z
X: X VA
20 X 20 X >><< <& X zY
YT R R DA 2 2
002 003 004 005 006 007 008 0.09 0.3 0.4 0.5 0.6 0.7 0.8 0.9
P Total S
Linear Fit Linear Fit
Gel Time (min) = -5.703071 + 554.07735* P Gel Time (min) = 35.184123 - 9.8349716*Total S
Summary of Fit Summary of Fit
RSquare 0.134433 RSquare 0.001931
RSquare Adj 0.117787 RSquare Adj -0.01726
Root Mean Square Error 28.82044 Root Mean Square Error 30.94786
Mean of Response 29.24074 Mean of Response 29.24074
Observations (or Sum Wgts) 54 Observations (or Sum Wgts) 54
Analysis of Variance Analysis of Variance
Sum of Sum of
Source DF Squares Mean Square F Ratio Source DF Squares Mean Square F Ratio
Model 1 6708.233 6708.23  8.0762 Model 1 96.339 96.339  0.1006
Error 52 43192.137 830.62 Prob>F Error 52 49804.031 957.770 Prob>F
C. Total 53 49900.370 0.0064* C. Total 53 49900.370 0.7524
Parameter Estimates Parameter Estimates
Term Estimate Std Error tRatio Prob>|t| Term Estimate Std Error tRatio Prob>|t|
Intercept -5.703071 12.90641 -0.44 0.6604 Intercept 35.184123  19.20709 1.83 0.0727
P 554.07735 194.9696 2.84 0.0064* Total S -9.834972 31.01 -0.32 0.7524
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Bivariate Fit of Compressive Strength (psi) By Dry Blend S
8000 >

7000 o Y
Y
L ¥
Y
v
Z
O » Y
025 03 035 04 045 05 055 06 065 0.7

Dry Blend S

Linear Fit
Compressive Strength (psi) = 3793.177 - 165.09692*Dry Blend S
Summary of Fit
RSquare 0.000131
RSquare Adj -0.02487
Root Mean Square Error 1859.057
Mean of Response 3716.095
Observations (or Sum Wgts) 42
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 18139 18139  0.0052
Error 40 138243657 3456091 Prob>F
C. Total 41 138261796 0.9426

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 3793.177 1101.986 3.44 0.0014*
DryBlend S -165.0969 2278.909 -0.07 0.9426
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5000 %
X
X

X
X
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3000

Compressive Strength (psi)

2000~ X

Bivariate Fit of Gel Time (min) By Dry Blend S
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60- X X \Q
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0 X%g///@m %27?( Y

025 03 035 04 045 05 055 06 065 0.7

Dry Blend S

Linear Fit
Gel Time (min) = 40.306382 - 23.516583*Dry Blend S
Summary of Fit
RSquare 0.009152
RSquare Adj -0.0099
Root Mean Square Error 30.83569
Mean of Response 29.24074
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 456.696 456.696  0.4803
Error 52 49443675 950.840 Prob>F
C. Total 53 49900.370 0.4914

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 40.306382 16.50896  2.44 0.0181*
DryBlend S -23.51658 33.93239 -0.69 0.4914

Gel Time (min)
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Bivariate Fit of Compressive Strength (psi) By Simulant S

8000
<&
_ 7000 o Y
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Simulant S

Linear Fit
Compressive Strength (psi) = 4502.2715 - 5704.6066*Simulant S
Summary of Fit
RSquare 0.033895
RSquare Adj 0.009742
Root Mean Square Error 1827.398
Mean of Response 3716.095
Observations (or Sum Wgts) 42
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 4686396 4686396  1.4034
Error 40 133575400 3339385 Prob>F
C. Total 41 138261796 0.2432

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept ~ 4502.2715 721.0614 6.24 <.0001*
SimulantS -5704.607 4815479 -1.18 0.2432

Bivariate Fit of Gel Time (min) By Simulant S

140

120 4
- 100 YY
£ w0 YY
£
= X
3 60 Y Y¥Y

40 X%

20
T4 ZX’ % %
ol *

0 0.05 01 015 02 025

Simulant S

Linear Fit
Gel Time (min) = 22.705149 + 48.858146*Simulant S
Summary of Fit
RSquare 0.009438
RSquare Adj -0.00961
Root Mean Square Error 30.83124
Mean of Response 29.24074
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 470.970 470.970  0.4955
Error 52 49429.401 950.565 Prob >F
C. Total 53 49900.370 0.4846

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept ~ 22.705149 10.18888 2.23 0.0302*
SimulantS 48.858146 69.41151 0.70 0.4846
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Bivariate Fit of Compressive Strength (psi) By Si
8000

7000 Y

6000 X

Y
5000
Y wx ¥
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Z
3000
Y y %
2000
Yoy z

95 10 105 11 115 12 125 13 135

Si
Linear Fit

Compressive Strength (psi) = -6052.77 + 890.29033* Si
Summary of Fit

&

&

Compressive Strength (psi)

1000

RSquare 0.315366

RSquare Adj 0.29825

Root Mean Square Error 1538.333

Mean of Response 3716.095

Observations (or Sum Wgts) 42

Analysis of Variance

Sum of

Source DF Squares Mean Square F Ratio
Model 1 43603083 43603083 18.4254
Error 40 94658712 2366467.8 Prob>F
C. Total 41 138261796 0.0001*

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept  -6052.77 2288.155 -2.65 0.0116*
Si 890.29033  207.407 4.29 0.0001*

Bivariate Fit of Gel Time (min) By Si
140

120 4

100 vy
80 Y Y

60

Gel Time (min)

40

20

9 95 10 105 11 115 12 125 13 135

Linear Fit
Gel Time (min) = 197.54592 - 15.24554* Si
Summary of Fit
RSquare 0.338296
RSquare Adj 0.325571
Root Mean Square Error 25.19892
Mean of Response 29.24074
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 16881.110 16881.1 26.5850
Error 52 33019.261 635.0 Prob>F
C. Total 53 49900.370 <.0001*

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 197.54592 32.82179 6.02 <.0001*
Si -15.24554 2.956816 -5.16 <.0001*
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Bivariate Fit of Compressive Strength (psi) By NO3-

8000
<
_ 7000 o Y
£ 6000 X
Eaw % T ¥
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% 4000 \
£ Z Z-5 X
g a0 z o ¥
2000 — X
1000 5 % z Zz
2 4 5 6 7 8 9 10
NO3-

Linear Fit

Compressive Strength (psi) = 4538.8302 - 144.8658* NO3-
Summary of Fit
RSquare 0.022106
RSquare Adj -0.00234
Root Mean Square Error 1838.514
Mean of Response 3716.095
Observations (or Sum Wgts) 42
Analysis of Variance

Sum of

Source DF Squares Mean Square F Ratio
Model 1 3056405 3056405  0.9042
Error 40 135205391 3380135 Prob>F
C. Total 41 138261796 0.3474
Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 4538.8302 910.5316 4.98 <.0001*
NO3- -144.8658 152.3447  -0.95 0.3474

Bivariate Fit of Gel Time (min) By NO3-
140

120
100
80

60

Gel Time (min)

40

20

Linear Fit
Gel Time (min) = -16.44378 + 8.3662429* NO3-
Summary of Fit
RSquare 0.246501
RSquare Adj 0.23201
Root Mean Square Error 26.89005
Mean of Response 29.24074
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 12300.482 123005 17.0114
Error 52 37599.888 723.1 Prob>F
C. Total 53 49900.370 0.0001*

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept -16.44378 11.66522 -1.41 0.1646
NO3- 8.3662429  2.028435 4.12 0.0001*
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Bivariate Fit of Compressive Strength (psi) By NO2- Bivariate Fit of Compressive Strength (psi) By NO3+NO2
8000 8000 ~
4
7000 7000 Y
Z .
S 6000 £ 6000 X
£ s X Y
2 2
£ 5000 £ 5000 %X Y qf ¥
(2] [7] Y
2 H X
% 4000 ‘Z 4000 Y
4 o
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£ 3000 £ 3000 Zz X
E 5 %y
2000 2000 X
4 &
1000 1000 z 2
0.5 1 15 2 3 4 5 6 7 8 9 10
NO2- NO3+NO2
Linear Fit Linear Fit
Compressive Strength (psi) = 6010.9836 - 2211.6209* NO2- Compressive Strength (psi) = 5285.2179 - 233.60634* NO3+NO2
Summary of Fit Summary of Fit
RSquare 0.194482 RSquare 0.056189
RSquare Adj 0.174344 RSquare Adj 0.032593
Root Mean Square Error 1668.625 Root Mean Square Error 1806.191
Mean of Response 3716.095 Mean of Response 3716.095
Observations (or Sum Wgts) 42 Observations (or Sum Wgts) 42
Analysis of Variance Analysis of Variance
Sum of Sum of
Source DF Squares Mean Square F Ratio Source DF Squares Mean Square F Ratio
Model 1 26889365 26889365  9.6575 Model 1 7768744 7768744  2.3814
Error 40 111372430 2784310.8 Prob>F Error 40 130493052 3262326 Prob >F
C. Total 41 138261796 0.0035* C. Total 41 138261796 0.1307
Parameter Estimates Parameter Estimates
Term Estimate Std Error tRatio Prob>|t| Term Estimate Std Error tRatio Prob>|t|
Intercept 6010.9836 782.0641 7.69 <.0001* Intercept 5285.2179 1054.326 5.01 <.0001*
NO2- -2211.621 711671 -3.11 0.0035* NO3+NO2 -233.6063 151.3815 -1.54 0.1307
Bivariate Fit of Gel Time (min) By NO2- Bivariate Fit of Gel Time (min) By NO3+NO2
140 140
120 Z 120 Z
100 Y Y 100 Y Y
= Y = Y
£ E
= 80 Y = 8 Y
£ £
= 60 X ¥ Y E 60 X §Y
] ]
[} YY [} < Y
40 40
< z
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4
TXA
o I BEY . p:4 X
05 1 15 2 3 4 5 6 7 8 9 10
NO2- NO3+NO2
Linear Fit Linear Fit
Gel Time (min) = 15.044083 + 13.673762* NO2- Gel Time (min) = -29.60126 + 9.0542537* NO3+NO2
Summary of Fit Summary of Fit
RSquare 0.028895 RSquare 0.285906
RSquare Adj 0.01022 RSquare Adj 0.272173
Root Mean Square Error 30.52695 Root Mean Square Error 26.17749
Mean of Response 29.24074 Mean of Response 29.24074
Observations (or Sum Wgts) 54 Observations (or Sum Wgts) 54
Analysis of Variance Analysis of Variance
Sum of Sum of
Source DF Squares Mean Square F Ratio Source DF Squares Mean Square F Ratio
Model 1 1441.853 144185  1.5472 Model 1 14266.808 14266.8 20.8195
Error 52 48458518 931.89 Prob>F Error 52 35633.562 685.3 Prob>F
C. Total 53 49900.370 0.2191 C. Total 53 49900.370 <.0001*
Parameter Estimates Parameter Estimates
Term Estimate Std Error tRatio Prob>|t| Term Estimate Std Error tRatio Prob>|t|
Intercept 15.044083 12.14576 1.24 0.2210 Intercept -29.60126 13.37838  -2.21 0.0313*
NO2- 13.673762 10.99287 1.24 0.2191 NO3+NO2 9.0542537 1.984345 4.56 <.0001*
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Bivariate Fit of Compressive Strength (psi) By |
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Linear Fit
Compressive Strength (psi) = 8637.9473 - 1110192.2* |
Summary of Fit

RSquare 0.289125

RSquare Adj 0.271353

Root Mean Square Error 1567.537

Mean of Response 3716.095

Observations (or Sum Wgts) 42

Analysis of Variance

Sum of

Source DF Squares Mean Square F Ratio
Model 1 39974949 39974949  16.2687
Error 40 98286846 2457171.2 Prob>F
C. Total 41 138261796 0.0002*

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 8637.9473 1244.001 6.94 <.0001*
I -1110192 275246.6  -4.03 0.0002*

Bivariate Fit of Gel Time (min) By |
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Linear Fit
Gel Time (min) = -39.4643 + 15841.469* |
Summary of Fit
RSquare 0.221309
RSquare Adj 0.206334
Root Mean Square Error 27.33587
Mean of Response 29.24074
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 11043.382 11043.4 14.7787
Error 52 38856.989 747.2 Prob>F
C. Total 53 49900.370 0.0003*

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept  -39.4643 18.25493  -2.16 0.0353*
I 15841.469  4120.76 3.84 0.0003*
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Bivariate Fit of Compressive Strength (psi) By OH
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OH

Linear Fit

Compressive Strength (psi) = 5073.434 - 25614.769* OH
Summary of Fit
RSquare 0.149809
RSquare Adj 0.128554
Root Mean Square Error 1714.271
Mean of Response 3716.095
Observations (or Sum Wgts) 42
Analysis of Variance

Sum of

Source DF Squares Mean Square F Ratio
Model 1 20712857 20712857  7.0482
Error 40 117548939 2938723.5 Prob>F
C. Total 41 138261796 0.0113*
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept  5073.434 575.6417 8.81 <.0001*
OH -25614.77 9648.278  -2.65 0.0113*

Bivariate Fit of Gel Time (min) By OH
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OH

Linear Fit
Gel Time (min) = 21.731074 + 128.92132* OH
Summary of Fit

RSquare 0.013008

RSquare Adj -0.00597

Root Mean Square Error 30.77563

Mean of Response 29.24074

Observations (or Sum Wgts) 54

Analysis of Variance

Sum of

Source DF Squares Mean Square F Ratio
Model 1 649.125 649.125  0.6854
Error 52 49251.245 947.139 Prob>F

C. Total 53 49900.370 0.4115
Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 21.731074 9.991284 2.18 0.0342*
OH 128.92132  155.7283 0.83 0.4115
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Bivariate Fit of Compressive Strength (psi) By Silica fume Bivariate Fit of Compressive Strength (psi) By Xypex
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Silica fume Xypex

Linear Fit
Compressive Strength (psi) = 3637.9211 + 164.16579* Silica fume
Summary of Fit

Linear Fit
Compressive Strength (psi) = 3820 - 218.2* Xypex
Summary of Fit

RSquare 0.017636 RSquare 0.031156
RSquare Adj -0.00692 RSquare Adj 0.006935
Root Mean Square Error 1842.711 Root Mean Square Error 1829.987
Mean of Response 3716.095 Mean of Response 3716.095
Observations (or Sum Wgts) 42 Observations (or Sum Wgts) 42
Analysis of Variance Analysis of Variance

Sum of Sum of
Source DF Squares Mean Square F Ratio Source DF Squares Mean Square F Ratio
Model 1 2438370 2438370  0.7181 Model 1 4307684 4307684  1.2863
Error 40 135823426 3395586 Prob>F Error 40 133954112 3348853 Prob > F
C. Total 41 138261796 0.4018 C. Total 41 138261796 0.2635
Parameter Estimates Parameter Estimates
Term Estimate Std Error tRatio Prob>|t| Term Estimate Std Error tRatio Prob>|t|
Intercept 3637.9211 298.9273 12.17 <.0001* Intercept 3820 296.8631 12.87 <.0001*
Silica fume 164.16579  193.727 0.85 0.4018 Xypex -218.2 192.3893 -1.13 0.2635

Bivariate Fit of Gel Time (min) By Silica fume Bivariate Fit of Gel Time (min) By Xypex

140 140
120 Z 120
\f
100 100
= Y Y = $
£ S
= 80 Y = 80
£ £
560 E 60
[} Y [}
40 40
Y Y
20 20 Y
0 Y 0
-1 0 1 2 3 4 5 6 -1 0 1 2 3 4 5 6
Silica fume Xypex
Linear Fit Linear Fit
Gel Time (min) = 28.16 + 2.918* Silica fume Gel Time (min) = 26.88 + 6.374* Xypex

Summary of Fit

RSquare
RSquare Adj

Root Mean Square Error

Mean of Response

0.015799
-0.00313
30.73208
29.24074

Observations (or Sum Wgts) 54
Analysis of Variance

Sum of
Source DF
Model 1
Error 52
C. Total 53

788.400
49111.970
49900.370

Parameter Estimates

Squares Mean Square
788.400
944.461

Term Estimate Std Error t Ratio
Intercept 28.16 4.346173 6.48
Silica fume 2918 3.193772 0.91

SRNL-L3100-2014-00170

F Ratio

0.8348

Prob > F
0.3651

Prob>|t|
<.0001*
0.3651

Summary of Fit

RSquare

RSquare Adj

Root Mean Square Error
Mean of Response

0.075387
0.057606
29.78724
29.24074

Observations (or Sum Wgts) 54

Analysis of Variance
Sum of
Squares
3761.840
46138.530
49900.370

Source DF
Model 1
Error 52
C. Total 53

Parameter Estimates

Mean Square

F Ratio
3761.84  4.2397

887.28 Prob>F
0.0445*

Term Estimate Std Error tRatio Prob>|t|
Intercept 26.88 4.212551 6.38 <.0001*
Xypex 6.374  3.09558 2.06 0.0445*



Appendix D. Response Variables Correlated to Factors

Fit Group
Bivariate Fit of Avg Flow Dia. (mm) By Total Al
Y
300 Y
E 250 ov Y X
< %% £z
2 200 N X
? 150 OO W
oY rx X
100 X EZ

Total Al

Linear Fit
Avg Flow Dia. (mm) = 349.32655 - 32.953795*Total Al
Summary of Fit

RSquare 0.226854

RSquare Adj 0.211986

Root Mean Square Error 47.39774

Mean of Response 198.6093

Observations (or Sum Wgts) 54

Analysis of Variance

Sum of

Source DF Squares Mean Square F Ratio
Model 1 3427713 34277.1 15.2577
Error 52 116820.39 2246.5 Prob>F

C. Total 53 151097.53 0.0003*

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 349.32655 39.12039 8.93 <.0001*
Total Al -32.95379 8.436472 -3.91 0.0003*

Bivariate Fit of Bleed % By Total Al
7
Y
6

5

Bleed %
w
=<

0 QO y 4

3 35 4 45 5 55 6 6.5 7

Total Al

Linear Fit
Bleed % = 2.5884707 - 0.4742498*Total Al
Summary of Fit

RSquare 0.080415

RSquare Adj 0.06273

Root Mean Square Error 1.249484

Mean of Response 0.419444

Observations (or Sum Wgts) 54

Analysis of Variance

Sum of

Source DF Squares Mean Square  F Ratio
Model 1 7.099175 7.09918  4.5472
Error 52 81.182908 156121 Prob>F

C. Total 53 88.282083 0.0377*

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 2.5884707  1.031279 2,51 0.0152*
Total Al -0.47425 0.2224 -2.13 0.0377*
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Bivariate Fit of Avg Flow Dia. (mm) By Dry Blend Al

Y
300 Y

Avg Flow Dia. (mm)

3 35 4 4.5 5 55 6 6.5

Dry Blend Al

Linear Fit

Avg Flow Dia. (mm) = 360.08494 - 37.97123*Dry Blend Al
Summary of Fit
RSquare 0.299898
RSquare Adj 0.286435
Root Mean Square Error 45.10322
Mean of Response 198.6093
Observations (or Sum Wgts) 54
Analysis of Variance

Sum of

Source DF Squares Mean Square F Ratio
Model 1 45313.90 453139 22.2749
Error 52 105783.63 2034.3 Prob>F
C. Total 53 151097.53 <.0001*
Parameter Estimates
Term Estimate Std Error tRatio Prob>[t|
Intercept 360.08494  34.7598 10.36 <.0001*
Dry Blend Al -37.97123 8.045379  -4.72 <.0001*

Bivariate Fit of Bleed % By Dry Blend Al
Ty

6

5

4

\ Y

2 Y z

Bleed %

1

OW

-1
3 3 4 45 5 55 6 65

Dry Blend Al

Linear Fit
Bleed % = 1.8592823 - 0.3385799*Dry Blend Al
Summary of Fit

RSquare 0.04081

RSquare Adj 0.022365

Root Mean Square Error 1.276106

Mean of Response 0.419444

Observations (or Sum Wgts) 54

Analysis of Variance

Sum of

Source DF Squares Mean Square  F Ratio
Model 1 3.602835 3.60283  2.2124
Error 52 84.679249 1.62845 Prob>F

C. Total 53 88.282083 0.1429

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 1.8592823  0.98346  1.89 0.0643
Dry Blend Al -0.33858 0.227628 -1.49 0.1429
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Bivariate Fit of Avg Flow Dia. (mm) By Simulant Al

Y
300 Y
E 250 % X
< v BN
S 200
g ¢ ¥y
< 0y X v -~
z % %
100 z
0 01 02 03 04 05 06 07 08 09
Simulant Al

Linear Fit

Avg Flow Dia. (mm) = 174.58447 + 74.838408*Simulant Al
Summary of Fit
RSquare 0.075903
RSquare Adj 0.058132
Root Mean Square Error 51.8186
Mean of Response 198.6093
Observations (or Sum Wgts) 54
Analysis of Variance

Sum of

Source DF Squares Mean Square F Ratio
Model 1 11468.81 114688  4.2712
Error 52 139628.71 2685.2 Prob>F
C. Total 53 151097.53 0.0438*

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 17458447 13.59638 12.84 <.0001*
Simulant Al 74.838408 36.21187 2.07 0.0438*

Bivariate Fit of Bleed % By Simulant Al
7
Y
6

5

Bleed %
w
=<

0 A Z X

0 01 02 03 04 05 06 07 08 09

Simulant Al

Linear Fit
Bleed % = 1.0979451 - 2.1135629*Simulant Al
Summary of Fit

RSquare 0.103616

RSquare Adj 0.086378

Root Mean Square Error 1.233621

Mean of Response 0.419444

Observations (or Sum Wgts) 54

Analysis of Variance

Sum of

Source DF Squares Mean Square  F Ratio
Model 1 9.147444 9.14744 6.0109
Error 52 79.134639 152182 Prob>F

C. Total 53  88.282083 0.0176*
Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 1.0979451  0.323683 3.39 0.0013*
Simulant Al -2.113563 0.862079  -2.45 0.0176*
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Bivariate Fit of Avg Flow Dia. (mm) By Ca

Y
300 Y
E 250 X X ¢
3 g oy
% 200 X <O
2 150

100 %Q

Linear Fit
Avg Flow Dia. (mm) = 333.84542 - 12.351456* Ca
Summary of Fit

RSquare 0.134308

RSquare Adj 0.11766

Root Mean Square Error 50.15436

Mean of Response 198.6093

Observations (or Sum Wgts) 54

Analysis of Variance

Sum of

Source DF Squares Mean Square F Ratio
Model 1 20293.62 20293.6  8.0676
Error 52 130803.91 25155 Prob>F

C. Total 53 15109753 0.0064*
Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 333.84542  48.09928 6.94 <.0001*
Ca -12.35146 4.348576  -2.84 0.0064*

Bivariate Fit of Bleed % By Ca
7

Y
6

5

Y

Bleed %
w

2 4 Y

o XX X OYOW YW Y

7 8 9 10 11 12 13 14 15

Ca

Linear Fit
Bleed % = 0.4485986 - 0.0026627* Ca
Summary of Fit

RSquare 1.068e-5

RSquare Adj -0.01922

Root Mean Square Error 1.302964

Mean of Response 0.419444

Observations (or Sum Wgts) 54

Analysis of Variance

Sum of

Source DF Squares Mean Square  F Ratio
Model 1 0.000943 0.00094  0.0006
Error 52 88.281140 1.69771 Prob>F

C. Total 53 88.282083 0.9813

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 0.4485986 1.249575 0.36 0.7210
Ca -0.002663 0.112972  -0.02 0.9813
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Bivariate Fit of Avg Flow Dia. (mm) By Total Cr

Y
300 Y

TR Ej

Avg Flow Dia. (mm)

150 Y p
100 4 y4 @

0.02 0.03 0.04 0.05 0.06 0.07

Total Cr

Linear Fit
Avg Flow Dia. (mm) = 150.50696 + 950.60347*Total Cr
Summary of Fit

RSquare 0.073324

RSquare Adj 0.055503

Root Mean Square Error 51.89087

Mean of Response 198.6093

Observations (or Sum Wgts) 54

Analysis of Variance

Sum of

Source DF Squares Mean Square F Ratio
Model 1 11079.06 11079.1  4.1145
Error 52 140018.46 2692.7 Prob>F

C. Total 53 151097.53 0.0477*
Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 150.50696 24.74306 6.08 <.0001*
Total Cr  950.60347  468.6394 2.03 0.0477*

Bivariate Fit of Bleed % By Total Cr
7
Y
6

5

Bleed %
w
=<

2 z Y
1

0+ ZY YYRKE O

-1
0.02 0.03 0.04 0.05 0.06 0.07

Total Cr

Linear Fit
Bleed % = 1.9263161 - 29.778983*Total Cr
Summary of Fit

RSquare 0.123155

RSquare Adj 0.106292

Root Mean Square Error 1.220102

Mean of Response 0.419444

Observations (or Sum Wgts) 54

Analysis of Variance

Sum of

Source DF Squares Mean Square  F Ratio
Model 1 10.872365 10.8724  7.3035
Error 52 77.409719 1.4886 Prob>F

C. Total 53 88.282083 0.0093*

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 1.9263161  0.58178 3.31 0.0017*
Total Cr -29.77898 11.01904 -2.70 0.0093*

SRNL-L3100-2014-00170

Bivariate Fit of Avg Flow Dia. (mm) By Dry Blend Cr

Y
300 Y
E 250 & X X
< O % x
a 200 <>
2w Y X
3 150

Y,z
100 ¥ z% ©©

0.005 0.006 0.007 0.008 0.009 0.01 0.011 0.012 0.013

Dry Blend Cr

Linear Fit
Avg Flow Dia. (mm) = 296.2035 - 11511.771*Dry Blend Cr
Summary of Fit

RSquare 0.202331

RSquare Adj 0.186991

Root Mean Square Error 48.14358

Mean of Response 198.6093

Observations (or Sum Wgts) 54

Analysis of Variance

Sum of

Source DF Squares Mean Square F Ratio
Model 1 30571.68 30571.7 13.1899
Error 52 120525.84 2317.8 Prob>F
C. Total 53 151097.53 0.0006*
Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 296.2035 27.65929 10.71 <.0001*

DryBlend Cr -11511.77 ~ 3169.72 -3.63 0.0006*
Bivariate Fit of Bleed % By Dry Blend Cr
Y
6
5
4
.Y
2 Y Z

Bleed %

1

N

-1
0.005 0.006 0.007 0.008 0.009 0.01 0.011 0.012 0.013

Dry Blend Cr

Linear Fit
Bleed % = 1.5837179 - 137.33239*Dry Blend Cr
Summary of Fit
RSquare 0.049284
RSquare Adj 0.031001
Root Mean Square Error 1.270457
Mean of Response 0.419444
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 4350919 4.35092  2.6956
Error 52 83931164 1.61406 Prob>F
C. Total 53 88.282083 0.1067

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 1.5837179  0.729899 2.17 0.0346*
Dry Blend Cr -137.3324 83.64547 -1.64 0.1067
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Bivariate Fit of Avg Flow Dia. (mm) By Simulant Cr
Y

J

300 Y

250 §

200 7

Avg Flow Dia. (mm)

150 %
0.01 0.02 0.03 0.04 0.05 0.06

Simulant Cr

Linear Fit
Avg Flow Dia. (mm) = 150.33156 + 1146.2344*Simulant Cr
Summary of Fit
RSquare
RSquare Adj
Root Mean Square Error 50.88541
Mean of Response 198.6093
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Squares Mean Square F Ratio
16452.63 16452.6  6.3540
134644.90 2589.3 Prob>F
151097.53 0.0148*

XL

100 4

0.108887
0.091751

Source DF
Model 1
Error 52
C. Total 53

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 150.33156  20.36574 7.38 <.0001*
Simulant Cr 1146.2344  454.7253 2.52 0.0148*

Bivariate Fit of Bleed % By Simulant Cr

! Y
6
5

\D4

3 s Y

mz Z v
1
om
-1

0.01 0.02 0.03 0.04 0.05 0.06

Simulant Cr

Linear Fit
Bleed % = 1.540379 - 26.613818*Simulant Cr
Summary of Fit
RSquare
RSquare Adj
Root Mean Square Error 1.235785
Mean of Response 0.419444
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Squares Mean Square  F Ratio
8.869572 8.86957  5.8079
79.412511 152716 Prob>F
88.282083 0.0195*

0.100469
0.08317

Source DF
Model 1
Error 52
C. Total 53

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 1.540379  0.494595 3.11 0.0030*
Simulant Cr -26.61382 11.04329  -2.41 0.0195*

SRNL-L3100-2014-00170

Bivariate Fit of Avg Flow Dia. (mm) By Fe

Y
300 Y

Avg Flow Dia. (mm)
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1 11 12 13 14 15 16 17 18 19
Fe
Linear Fit
Avg Flow Dia. (mm) = 446.7647 - 185.10979* Fe
Summary of Fit
RSquare 0.448312
RSquare Adj 0.437703
Root Mean Square Error 40.03811
Mean of Response 198.6093
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 6773891 67738.9 42.2563
Error 52  83358.62 1603.1 Prob>F
C. Total 53 151097.53 <.0001*

Parameter Estimates

Term Estimate Std Error tRatio Prob>[t|
Intercept  446.7647 3856179  11.59 <.0001*
Fe -185.1098 28.47632  -6.50 <.0001*
Bivariate Fit of Bleed % By Fe
Y
6
5
L 4
X
% Y
51}
2 Y z

-1
1 11 12 13 14 15 16 17 18 19
Fe
Linear Fit
Bleed % = 2.6600875 - 1.6713918* Fe
Summary of Fit
RSquare 0.062555
RSquare Adj 0.044527
Root Mean Square Error 1.261559
Mean of Response 0.419444
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 5522503 552250  3.4699
Error 52 82.759580 159153 Prob>F
C. Total 53 88.282083 0.0681

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 2.6600875 1.215041 2.19 0.0331*
Fe -1.671392 0.897259 -1.86 0.0681
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Bivariate Fit of Avg Flow Dia. (mm) By Mg Bivariate Fit of Avg Flow Dia. (mm) By Total Na
Y Y
300 Y 300 Y

Avg Flow Dia. (mm)
Avg Flow Dia. (mm)

150 Z i @
100 % ¥ Q Q

0.5 15 2 25 3 3 35 4 45 5 55 6 6.5 7 75
Mg Total Na
Linear Fit Linear Fit
Avg Flow Dia. (mm) = 227.34222 - 16.530753* Mg Avg Flow Dia. (mm) = 47.40246 + 25.438671*Total Na
Summary of Fit Summary of Fit
RSquare 0.051119 RSquare 0.294985
RSquare Adj 0.032872 RSquare Adj 0.281427
Root Mean Square Error 52.50888 Root Mean Square Error 45.26121
Mean of Response 198.6093 Mean of Response 198.6093
Observations (or Sum Wgts) 54 Observations (or Sum Wgts) 54
Analysis of Variance Analysis of Variance
Sum of Sum of
Source DF Squares Mean Square F Ratio Source DF Squares Mean Square F Ratio
Model 1 7724.02 772402  2.8014 Model 1 4457151 445715 21.7573
Error 52 143373.50 2757.18 Prob>F Error 52 106526.02 2048.6 Prob>F
C. Total 53 151097.53 0.1002 C. Total 53 151097.53 <.0001*
Parameter Estimates Parameter Estimates
Term Estimate Std Error tRatio Prob>|t| Term Estimate Std Error tRatio Prob>|t|
Intercept 227.34222 18.59464 12.23 <.0001* Intercept  47.40246  32.99666 1.44 0.1568
Mg -16.53075 9.876513 -1.67 0.1002 Total Na 25.438671 5.453709 4,66 <.0001*
Bivariate Fit of Bleed % By Mg Bivariate Fit of Bleed % By Total Na
7 7
Y Y
6 6
5 5
o 4 o 4
X X
i Y i Y
o o
. Z Y ) Z Y
1 1
o ZZ YWYy X 3 0 X PR ZBK Y
-1 -1
0.5 1 15 2 25 3 3 35 4 4.5 5 55 6 6.5 7 75
Mg Total Na
Linear Fit Linear Fit
Bleed % = 0.7755802 - 0.2048934* Mg Bleed % = -0.668138 + 0.1829722*Total Na
Summary of Fit Summary of Fit
RSquare 0.013441 RSquare 0.02612
RSquare Adj -0.00553 RSquare Adj 0.007391
Root Mean Square Error 1.294184 Root Mean Square Error 1.285841
Mean of Response 0.419444 Mean of Response 0.419444
Observations (or Sum Wgts) 54 Observations (or Sum Wgts) 54
Analysis of Variance Analysis of Variance
Sum of Sum of
Source DF Squares Mean Square  F Ratio Source DF Squares Mean Square  F Ratio
Model 1 1.186627 118663  0.7085 Model 1 2305892 230589  1.3946
Error 52 87.095457 1.67491 Prob>F Error 52 85976192 1.65339 Prob>F
C. Total 53 88.282083 0.4038 C. Total 53 88.282083 0.2430
Parameter Estimates Parameter Estimates
Term Estimate Std Error tRatio Prob>|t| Term Estimate Std Error tRatio Prob>|t|
Intercept 0.7755802  0.458301 1.69 0.0966 Intercept -0.668138 0.937413  -0.71 0.4792
Mg -0.204893  0.243426  -0.84 0.4038 Total Na 0.1829722 0.154936  1.18 0.2430
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Bivariate Fit of Avg Flow Dia. (mm) By Dry Blend Na

Y
300

250

. S
% %%

.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8
Dry Blend Na

Avg Flow Dia. (mm)

100
0

Linear Fit

Avg Flow Dia. (mm) = 195.11467 + 7.0372442*Dry Blend Na
Summary of Fit

RSquare 0.001112
RSquare Adj -0.0181
Root Mean Square Error 53.87476
Mean of Response 198.6093
Observations (or Sum Wgts) 54
Analysis of Variance

Sum of
Source DF Squares Mean Square F Ratio
Model 1 168.04 168.04  0.0579
Error 52 150929.48 2902.49 Prob>F
C. Total 53 151097.53 0.8108
Parameter Estimates
Term Estimate Std Error tRatio Prob>[t|
Intercept 195.11467 16.26905 11.99 <.0001*

Dry Blend Na 7.0372442 29.24675  0.24 0.8108

Bivariate Fit of Bleed % By Dry Blend Na
7

Y
6
5
o 4
2 v
o , Z v
1
o B WYY Y
‘o1 02 o3 o4 05 05 o7 o8

Dry Blend Na

Linear Fit
Bleed % = 0.1653118 + 0.5117605*Dry Blend Na
Summary of Fit
RSquare 0.010066
RSquare Adj -0.00897
Root Mean Square Error 1.296396
Mean of Response 0.419444
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 0.888688 0.88869  0.5288
Error 52 87.393396 1.68064 Prob>F
C. Total 53 88.282083 0.4704

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 0.1653118 0.391484 0.42 0.6746
Dry Blend Na 0.5117605 0.703768 0.73 0.4704
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Bivariate Fit of Avg Flow Dia. (mm) By Simulant Na

Y
300 Y

250 \g
Y
200 X ZQ

150 %
%

100

Avg Flow Dia. (mm)

3 35 4 4.5 5 55 6 6.5

Simulant Na

Linear Fit
Avg Flow Dia. (mm) = 61.459475 + 25.177118*Simulant Na
Summary of Fit
RSquare 0.287972
RSquare Adj 0.274279
Root Mean Square Error 45.48576
Mean of Response 198.6093
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 4351190 43511.9 21.0309
Error 52 107585.63 2069.0 Prob>F
C. Total 53 151097.53 <.0001*

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 61.459475 30.54041 2.01 0.0494*
Simulant Na 25.177118  5.490065 459 <.0001*

Bivariate Fit of Bleed % By Simulant Na
7
Y
6

5

Bleed %
w
=<

2 zy

o RE XX 2B

3 35 4 4.5 5 55 6 6.5 7

Simulant Na

Linear Fit
Bleed % = -0.442803 + 0.158286*Simulant Na
Summary of Fit
RSquare 0.019481
RSquare Adj 0.000625
Root Mean Square Error 1.290217
Mean of Response 0.419444
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 1.719813 1.71981 1.0331
Error 52 86.562270 1.66466 Prob>F
C. Total 53 88.282083 0.3141

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept -0.442803 0.866288 -0.51 0.6114
Simulant Na  0.158286 0.155727 1.02 0.3141
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Bivariate Fit of Avg Flow Dia. (mm) By P Bivariate Fit of Avg Flow Dia. (mm) By Total S

Y Y

300 Y 300 Y

E 250 203 %% E 250X O X Y %
£ 97 ¥ X Y < xXx <z Y

g g \

s 20 X Z 3 20 M
2 150 Yo 2 150 Q 9 y Y
YZ X X X z Y
O % zx AR Z

100 z 100 z
002 003 004 005 006 007 008 009 03 04 0.5 06 07 08 0.9
P Total S

Linear Fit Linear Fit
Avg Flow Dia. (mm) = 154.66888 + 696.72903* P Avg Flow Dia. (mm) = 221.33846 - 37.611755*Total S
Summary of Fit Summary of Fit

RSquare 0.0702 RSquare 0.009325
RSquare Adj 0.052319 RSquare Adj -0.00973
Root Mean Square Error 51.97826 Root Mean Square Error 53.65283
Mean of Response 198.6093 Mean of Response 198.6093
Observations (or Sum Wgts) 54 Observations (or Sum Wgts) 54
Analysis of Variance Analysis of Variance
Sum of Sum of
Source DF Squares Mean Square F Ratio Source DF Squares Mean Square F Ratio
Model 1 10607.06 10607.1  3.9260 Model 1 1408.98 1408.98  0.4895
Error 52 140490.46 2701.7 Prob>F Error 52 149688.55 2878.63 Prob>F
C. Total 53 151097.53 0.0528 C. Total 53 151097.53 0.4873

Parameter Estimates Parameter Estimates

Bleed % = -0.560377 + 15.536273* P
Summary of Fit

RSquare 0.059743

RSquare Adj 0.041661

Root Mean Square Error 1.263449

Mean of Response 0.419444

Observations (or Sum Wgts) 54

Analysis of Variance

Sum of

Source DF Squares Mean Square  F Ratio
Model 1 5.274254 5.27425 3.3040
Error 52 83.007829 1.59630 Prob>F

C. Total 53 88.282083 0.0749

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept -0.560377 0.5658 -0.99 0.3266
P 15536273 8.547206 1.82 0.0749

SRNL-L3100-2014-00170

Bleed % = -0.0892 + 0.8416933*Total S
Summary of Fit

RSquare 0.007993

RSquare Adj -0.01108

Root Mean Square Error 1.297753

Mean of Response 0.419444

Observations (or Sum Wgts) 54

Analysis of Variance

Sum of

Source DF Squares Mean Square  F Ratio
Model 1 0705611 0.70561  0.4190
Error 52 87.576472 1.68416 Prob>F

C. Total 53 88.282083 0.5203

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept -0.0892 0.805421 -0.11 0.9122
Total S 0.8416933  1.300359 0.65 0.5203

Term Estimate Std Error tRatio Prob>|t| Term Estimate Std Error tRatio Prob>|t|
Intercept 154.66888 23.27698  6.64 <.0001* Intercept 221.33846 33.29842  6.65 <.0001*
P 696.72903 351.6317  1.98 0.0528 Total S -37.61175 53.76056 -0.70 0.4873
Bivariate Fit of Bleed % By P Bivariate Fit of Bleed % By Total S
7 7
Y| Y
6 6
5 5
o 4 o 4
8 8
§ o Y g o Y
o o
2 Y 2 2 Zy
1 1
0 DO ¥Z X TR BN Y
-1 -1
0.02 003 004 005 006 007 008 0.09 0.3 0.4 0.5 0.6 0.7 0.8 0.9
P Total S
Linear Fit Linear Fit

JMP 11.1.1



Appendix D. Response Variables Correlated to Factors Page D32 of D96

Bivariate Fit of Avg Flow Dia. (mm) By Dry Blend S Bivariate Fit of Avg Flow Dia. (mm) By Simulant S

Y Y
300 Y 300 Y
E 250 XX 5 E 250 26
£ £
S XX £ ¥ % = §§Z X Y. z
a a
S 200 M 2 200 )_%/
3 3
w w
2 150 % Y 2 150 A& ¥
% z Y ¥ YZ J X
“o z Loy Z
100 % 100 z
025 03 035 04 045 05 055 06 065 07 0 0.05 0.1 0.15 0.2 0.25
Dry Blend S Simulant S
Linear Fit Linear Fit

Avg Flow Dia. (mm) = 227.05624 - 60.455228*Dry Blend S
Summary of Fit

Avg Flow Dia. (mm) = 190.1354 + 63.348092*Simulant S
Summary of Fit

RSquare 0.019975 RSquare 0.00524
RSquare Adj 0.001128 RSquare Adj -0.01389
Root Mean Square Error 53.36365 Root Mean Square Error 53.76333
Mean of Response 198.6093 Mean of Response 198.6093
Observations (or Sum Wgts) 54 Observations (or Sum Wgts) 54
Analysis of Variance Analysis of Variance

Sum of Sum of
Source DF Squares Mean Square F Ratio Source DF Squares Mean Square F Ratio
Model 1 3018.19 3018.19  1.0599 Model 1 791.75 791.75  0.2739
Error 52 148079.34 2847.68 Prob>F Error 52 150305.78 2890.50 Prob>F
C. Total 53 151097.53 0.3080 C. Total 53 151097.53 0.6029
Parameter Estimates Parameter Estimates
Term Estimate Std Error tRatio Prob>|t| Term Estimate Std Error tRatio Prob>|t|
Intercept 227.05624 28.57008 7.95 <.0001* Intercept 190.1354 17.76731 10.70 <.0001*
Dry Blend S -60.45523 58.72275 -1.03 0.3080 SimulantS 63.348092 121.0394 0.52 0.6029

Bivariate Fit of Bleed % By Dry Blend S

7

6

5

4

3

Bleed %

) z

1

Y

Y

Y

KK OO0 Z W AZY Y

-1
025 03 035 04 045 05 055 06 065 07
Dry Blend S

Linear Fit

Bleed % = 0.1097506 + 0.6581581*Dry Blend S

Summary of Fit

.35772

RSquare 0.004052
RSquare Adj -0.0151

Root Mean Square Error 1.300328

Mean of Response 0.419444
Observations (or Sum Wgts) 54
Analysis of Variance

Sum of

Source DF Squares Mean Square
Model 1 0357716 0

Error 52 87.924367 1

C. Total 53 88.282083

Parameter Estimates

Term Estimate Std Error t
Intercept 0.1097506  0.696176
Dry Blend S 0.6581581 1.430915

SRNL-L3100-2014-00170

.69085

Ratio
0.16
0.46

F Ratio

0.2116

Prob>F
0.6475

Prob>|t|
0.8753
0.6475

Bivariate Fit of Bleed % By Simulant S

! Y
6
5
o 4
% s Y
o
2 YZ
1
T XN TR X z
-1
0 0.05 0.1 0.15 0.2 0.25
Simulant S
Linear Fit

Bleed % = 0.2194416 + 1.495162*Simulant S
Summary of Fit

RSquare 0.004996
RSquare Adj -0.01414
Root Mean Square Error 1.299712
Mean of Response 0.419444
Observations (or Sum Wgts) 54
Analysis of Variance

Sum of
Source DF Squares Mean Square F Ratio
Model 1 0.441058 0.44106  0.2611
Error 52 87.841025 1.68925 Prob>F
C. Total 53 88.282083 0.6115
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept  0.2194416 0.429519 0.51 0.6116
SimulantS 1495162 2926089  0.51 0.6115
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Bivariate Fit of Avg Flow Dia. (mm) By Si

Y
300 Y

Avg Flow Dia. (mm)

9 95 10 105 11 115 12 125

Si
Linear Fit

Avg Flow Dia. (mm) = 605.08755 - 36.819909* Si
Summary of Fit

RSquare 0.651664

RSquare Adj 0.644965

Root Mean Square Error 31.8146

Mean of Response 198.6093

Observations (or Sum Wgts) 54

Analysis of Variance

Sum of

Source DF Squares Mean Square F Ratio
Model 1 98464.75 98464.7 97.2810
Error 52 52632.78 1012.2 Prob>F
C. Total 53 151097.53 <.0001*

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 605.08755 41.43876 14.60 <.0001*
Si -36.81991 3.733093 -9.86 <.0001*

Bivariate Fit of Bleed % By Si
7
Y
6

5

Y

Bleed %
w

2 Y2

1
om

1

9 95 10 105 11 115 12 125 13

Si

Linear Fit
Bleed % = 3.821756 - 0.3081906* Si
Summary of Fit
RSquare 0.078141
RSquare Adj 0.060413
Root Mean Square Error 1.251027
Mean of Response 0.419444
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 6.898493 6.89849  4.4078
Error 52 81.383590 1.56507 Prob>F
C. Total 53 88.282083 0.0406*

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept  3.821756 1.629473 2.35 0.0229*
Si -0.308191 0.146794 -2.10 0.0406*

SRNL-L3100-2014-00170

Bivariate Fit of Avg Flow Dia. (mm) By NO3-

Y
300 Y
250 ¥>(Y zzﬁY % %
200 X

Avg Flow Dia. (mm)

Y

150
Y. Z

100 <>\§Z %

2 3 4 5 6 7 8 9 10

¥
X

Linear Fit
Avg Flow Dia. (mm) = 157.64707 + 7.5014379* NO3-
Summary of Fit
RSquare 0.065447
RSquare Adj 0.047475
Root Mean Square Error 52.11093
Mean of Response 198.6093
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 9888.95 9888.95  3.6416
Error 52 141208.57 271555 Prob>F
C. Total 53 151097.53 0.0619

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 157.64707  22.60635 6.97 <.0001*
NO3- 7.5014379  3.930957 1.91 0.0619

Bivariate Fit of Bleed % By NO3-

7

Y
6
5
< 4
I Y
o
2 Y z
1
o Y Zx X X
-1
2 3 4 5 6 7 8 9 10
NO3-
Linear Fit
Bleed % = -1.14018 + 0.2856152* NO3-
Summary of Fit
RSquare 0.162387
RSquare Adj 0.146279
Root Mean Square Error 1.192494
Mean of Response 0.419444
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 14335867 14.3359 10.0812
Error 52 73.946217 1.4220 Prob>F
C. Total 53 88.282083 0.0025*

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept  -1.14018 0.517318 -2.20 0.0320*
NO3-  0.2856152 0.089955  3.18 0.0025*
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Bivariate Fit of Avg Flow Dia. (mm) By NO2-

Y
300 Y
T 250
§ Y %%§ Zz
S 200 X
s o¥y
2 150 ¥ x >
x X2l
100 ZZ : <
05 1 15 2
NO2-

Linear Fit
Avg Flow Dia. (mm) = 142.39865 + 54.140247* NO2-
Summary of Fit
RSquare 0.149599
RSquare Adj 0.133245
Root Mean Square Error 49.70945
Mean of Response 198.6093
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 22604.00 22604.0  9.1476
Error 52 12849353 2471.0 Prob>F
C. Total 53 151097.53 0.0039*

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 142.39865  19.7779 7.20 <.0001*
NO2- 54.140247  17.90056 3.02 0.0039*

Bivariate Fit of Bleed % By NO2-

! Y
6
5
o 4
g Y
o ) Z Y
1
o ZHAREERS—2— 2
-1
05 1 15 2
NO2-
Linear Fit

Bleed % = 0.9407499 - 0.5021046* NO2-
Summary of Fit
RSquare 0.022022
RSquare Adj 0.003215
Root Mean Square Error 1.288544
Mean of Response 0.419444
Observations (or Sum Wgts) 54
Analysis of Variance

Sum of

Source DF Squares Mean Square  F Ratio
Model 1 1.944165 1.94417 1.1709
Error 52 86.337918 1.66034 Prob>F
C. Total 53 88.282083 0.2842
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 0.9407499 0.512673 1.83 0.0722
NO2-  -0.502105 0.464009 -1.08 0.2842

SRNL-L3100-2014-00170

Bivariate Fit of Avg Flow Dia. (mm) By NO3+NO2

Y
300 Y
E 250 g g
£
£ K& v E 2
g
= 200 X Z
o
w
=
2 150 Y ¥ <
X Y
X X
100 % z
3 4 5 6 7 8 9 10
NO3+NO2
Linear Fit
Avg Flow Dia. (mm) = 133.78907 + 9.9741418* NO3+NO2
Summary of Fit
RSquare 0.114582
RSquare Adj 0.097554
Root Mean Square Error 50.72257
Mean of Response 198.6093
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 17313.01 17313.0  6.7293
Error 52 133784.52 2572.8 Prob>F
C. Total 53 151097.53 0.0123*
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 133.78907  25.92347 5.16 <.0001*
NO3+NO2 9.9741418 3.844948 259 0.0123*
Bivariate Fit of Bleed % By NO3+NO2
! Y
6
5
- 4
X
[ Y
51}
2 Y Z
1
o ¥Z X XX X X
-1
3 4 5 6 7 8 9 10
NO3+NO2
Linear Fit

Bleed % = -1.310353 + 0.2661709* NO3+NO2
Summary of Fit
RSquare 0.139659
RSquare Adj 0.123114
Root Mean Square Error 1.208564
Mean of Response 0.419444
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 12329421 12.3294  8.4412
Error 52 75.952662 1.4606 Prob>F
C. Total 53 88.282083 0.0054*

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept -1.310353 0.617677 -2.12 0.0387*
NO3+NO2 0.2661709 0.091613 291 0.0054*
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Bivariate Fit of Avg Flow Dia. (mm) By |

Y
300 Y
’g 250 ¢
5 X Y
g
3 20 X <>Z
T
S
< 150

100 %
0.0025 0.003 0.0035 0.004 0.0045 0.005 0.0055

|

Linear Fit
Avg Flow Dia. (mm) = 71.177514 + 29382.213* |
Summary of Fit
RSquare 0.251433
RSquare Adj 0.237038
Root Mean Square Error 46.63825
Mean of Response 198.6093
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 37990.95 37991.0 17.4661
Error 52 113106.57 2175.1 Prob>F
C. Total 53 151097.53 0.0001*

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 71.177514  31.14508 229 0.0264*
I 29382.213  7030.507 4.18 0.0001*

Bivariate Fit of Bleed % By |
7

6

5

4

3 Y

2 YZ

1

cE— T B X %z

-1
0.0025 0.003 0.0035 0.004 0.0045 0.005 0.0055

|

Linear Fit
Bleed % = -0.444506 + 199.20297* |
Summary of Fit
RSquare 0.01978
RSquare Adj 0.00093
Root Mean Square Error 1.29002
Mean of Response 0.419444
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 1.746235 1.74624 1.0493
Error 52 86.535848 1.66415 Prob>F
C. Total 53 88.282083 0.3104

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept -0.444506 0.861477 -0.52 0.6081
| 199.20297  194.4647 1.02 0.3104

Bleed %

SRNL-L3100-2014-00170

Bivariate Fit of Avg Flow Dia. (mm) By OH

Y

300 Y
g 250 S % Yg
3 \ Zz Y
% 200 X =
2 Yy g
Z 150

X

100 Z§ ‘ >

0.01 002 003 004 005 006 007 0.08 0.09

OH

Linear Fit
Avg Flow Dia. (mm) = 156.58392 + 721.46511* OH
Summary of Fit
RSquare 0.13454
RSquare Adj 0.117897
Root Mean Square Error 50.14763
Mean of Response 198.6093
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 20328.70 20328.7  8.0837
Error 52 130768.82 2514.8 Prob>F
C. Total 53 151097.53 0.0064*

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 156.58392  16.28039 9.62 <.0001*
OH 721.46511 253.7528 2.84 0.0064*

Bivariate Fit of Bleed % By OH
7
Y
6

5

Bleed %
w
<

2 z Y
1

o YZIX X X ® X7

1
001 002 003 004 005 006 007 008 0.09

OH

Linear Fit
Bleed % = 0.730757 - 5.3444207* OH
Summary of Fit
RSquare 0.012636
RSquare Adj -0.00635
Root Mean Square Error 1.294712
Mean of Response 0.419444
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 1115528 1.11553  0.6655
Error 52 87.166556 1.67628 Prob>F
C. Total 53 88.282083 0.4184

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept  0.730757  0.420327 1.74 0.0880
OH -5.344421 6.551395 -0.82 0.4184
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Bivariate Fit of Avg Flow Dia. (mm) By Silica fume

Y
300 Y
£
£ 250 Y
<
8 Y
= 200
o
w
=)
2 150 ¥
100 %
-1 0 1 2 3 4 5 6
Silica fume
Linear Fit
Avg Flow Dia. (mm) = 196.618 + 5.3764* Silica fume
Summary of Fit
RSquare 0.017713
RSquare Adj -0.00118
Root Mean Square Error 53.42519
Mean of Response 198.6093
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 2676.45 2676.45  0.9377
Error 52 148421.07 2854.25 Prob>F

C. Total 53 151097.53
Parameter Estimates

Term Estimate Std Error
Intercept 196.618 7.555463
Silica fume 5.3764 5.552109

0.3374

t Ratio Prob>|t|
26.02 <.0001*
0.97 0.3374

Bivariate Fit of Bleed % By Silica fume

7

6

5

Bleed %
w

-1 0 1 2

Y

3 4 5 6

Silica fume

Linear Fit
Bleed % = 0.253 + 0.4494* Silica fume
Summary of Fit

RSquare 0.211821
RSquare Adj 0.196664
Root Mean Square Error 1.15677
Mean of Response 0.419444
Observations (or Sum Wgts) 54

Analysis of Variance
Sum of

Source DF Squares Mean Square F Ratio

Model 1 18700033
Error 52 69.582050

C. Total 53 88.282083
Parameter Estimates

Term Estimate Std Error
Intercept 0.253  0.163592
Silica fume 0.4494  0.120215

SRNL-L3100-2014-00170

18.7000 13.9749
1.3381 Prob>F
0.0005*

t Ratio Prob>|t|
1.55 0.1280
3.74 0.0005*

Bivariate Fit of Avg Flow Dia. (mm) By Xypex

Y
300 Y
E 250
€ N
£ Y
2 200
2
s
w
>
2 150 ¥
100 %
-1 0 1 2 3 4 5
Xypex
Linear Fit

Avg Flow Dia. (mm) = 194.418 + 11.3164* Xypex
Summary of Fit

RSquare 0.078476

RSquare Adj 0.060754

Root Mean Square Error 51.74643

Mean of Response 198.6093

Observations (or Sum Wgts) 54

Analysis of Variance

Sum of

Source DF Squares Mean Square F Ratio
Model 1 11857.49 118575  4.4282
Error 52 139240.03 2677.7 Prob>F

C. Total 53 151097.53 0.0402*
Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept ~ 194.418  7.31805 26.57 <.0001*
Xypex 11.3164 5.377647 2.10 0.0402*

Bivariate Fit of Bleed % By Xypex

7
Y
6
5
. 4
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g s Y
51}
2 z Y
1
0 % Y
-1
-1 0 1 2 3 4 5
Xypex
Linear Fit

Bleed % = 0.409 + 0.0282* Xypex
Summary of Fit

RSquare 0.000834

RSquare Adj -0.01838

Root Mean Square Error 1.302427

Mean of Response 0.419444

Observations (or Sum Wgts) 54

Analysis of Variance

Sum of

Source DF Squares Mean Square F Ratio
Model 1 0.073633 0.07363  0.0434
Error 52 88.208450 1.69632 Prob>F

C. Total 53 88.282083 0.8358

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 0.409 0.184191 2.22 0.0308*
Xypex 0.0282 0.135352  0.21 0.8358
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Fit Group

Bivariate Fit of isothermal calorimetry @ 300H (J/g) By Total Al
450

400
350

300

250

200

isothermal calorimetry @ 300H (J/g)

150 Z

100
3 35 4 45 5 55 6 6.5 7

Total Al

Linear Fit
isothermal calorimetry @ 300H (J/g) = 467.81128 -
30.039219*Total Al
Summary of Fit
RSquare 0.206189
RSquare Adj 0.190923
Root Mean Square Error 45.92082
Mean of Response 330.4241
Observations (or Sum Wgts) 54

Analysis of Variance

Sum of
Source DF Squares Mean Square F Ratio
Model 1 28482.02 28482.0 13.5068
Error 52 10965351 2108.7 Prob>F
C. Total 53 138135.54 0.0006*

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 467.81128 37.90139 12.34 <.0001*
Total Al -30.03922 8.173589  -3.68 0.0006*

Bivariate Fit of isothermal calorimetry time to peak (H) By Total Al

Y

150

Y
100

o >§1X z
50 ©<>§ ¥Y¥Q Z %

% Z
Z
3 35 4 45 5 55 6 6.5 7

Total Al

Linear Fit
isothermal calorimetry time to peak (H) = 126.48962 -
12.133781*Total Al

Summary of Fit

isothermal calorimetry time to peak (H)

RSquare 0.097379

RSquare Adj 0.080021

Root Mean Square Error 28.78132

Mean of Response 70.99463

Observations (or Sum Wgts) 54

Analysis of Variance

Sum of

Source DF Squares Mean Square F Ratio
Model 1 4647.141 4647.14  5.6100
Error 52 43074.960 828.36 Prob>F
C. Total 53  47722.102 0.0216*

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 126.48962 23.75507 532 <.0001*
Total Al -12.13378 5.122878 -2.37 0.0216*

SRNL-L3100-2014-00170
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Bivariate Fit of isothermal calorimetry @ 300H (J/g) By Dry Blend Al

450 Y
Sl XYY o
z Y
o
S 350 % X %
® &
2
£ 300 A
£ &
5 250 p/4
] Z
g 200
2
2 150 4
100
3 35 4 45 5 55 6 6.5
Dry Blend Al
Linear Fit
isothermal calorimetry @ 300H (J/g) = 475.29501 - 34.066602*Dry
Blend Al
Summary of Fit
RSquare 0.264043
RSquare Adj 0.24989
Root Mean Square Error 44.21578
Mean of Response 330.4241
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 36473.69 36473.7 18.6563
Error 52 101661.85 1955.0 Prob>F
C. Total 53 138135.54 <.0001*
Parameter Estimates
Term Estimate Std Error tRatio Prob>[t|

Intercept 47529501 34.07588 13.95 <.0001*
Dry Blend Al -34.0666 7.887081  -4.32 <.0001*

Bivariate Fit of isothermal calorimetry time to peak (H) By Dry Blend Al

Y

150

i
100 % X

isothermal calorimetry time to peak (H)

< ¢> -
50 O @? % XZ X
X Z
4
0
3 35 4 45 5 55 6 6.5
Dry Blend Al
Linear Fit
isothermal calorimetry time to peak (H) = 124.18012 -
12.506642*Dry Blend Al
Summary of Fit
RSquare 0.103011
RSquare Adj 0.085761
Root Mean Square Error 28.69139
Mean of Response 70.99463
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 4915.906 491591 59717
Error 52 42806.196 823.20 Prob>F
C. Total 53  47722.102 0.0180*
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|

Intercept 124.18012 22.11166 5.62 <.0001*
Dry Blend Al -12.50664 5.117886 -2.44 0.0180*
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Bivariate Fit of isothermal calorimetry @ 300H (J/g) By Simulant Al
450

Bivariate Fit of isothermal calorimetry @ 300H (J/g) By Ca

Y 450

= Y
g )
: R SRR
o
3 S 350 YY

> ® Y
g 2 300 ~ Y
£ £ 2 2 %
g 5 250
= 8 Z

< g 200
g 5

2 150 £
2 z g 150 Z

100 100

0 01 02 03 04 05 06 07 08 09 L
Simulant Al
Ca
—Li Fit R .
Linear Fit

Linear Fit
isothermal calorimetry @ 300H (J/g) = 408.8937 - 7.1668263* Ca
Summary of Fit

isothermal calorimetry @ 300H (J/g) = 311.22071 +
59.81943*Simulant Al
Summary of Fit

RSquare 0.053045 REED 0.049462
RSquare Adj 0.034835 (REUEDAL 0.031182
q ; g Root Mean Square Error 50.24997
Root Mean Square Error 50.15516
Mean of Response 330.4241
I GRS 330.4241 Observations (or Sum Wgts) 54
Observations (or Sum Wgts) 54 g
. . Analysis of Varian
Analysis of Variance SISOV ANATICE
Sum of Sum of
. S DF Si M Si F Rati
Source DF Squares Mean Square F Ratio ’\:;;;e 1 eg:ZTZ ean 682';:: 2 725“9)
Mo ! 732747 s214r 29129 Error 52 131303.08 2525l06 P b F
Error 52 130808.07 251554 Prob > F o [ ' ;010;0
C.Total 53 13813554 0.0938 -L1.01 : :
; Parameter Estim.
Parameter Estimates AraleterfEstimates
. . T Estimate Std E tRatio Prob>|t|
Term Estimate Std Error tRatio Prob>|t| erm stimate rror atiogRrobzid

Intercept  408.8937  48.19097 8.48 <.0001*

. . . .0001*
Intercept 311.22071 13.15992 23.65 < Ca 7166826 4.356866 -1.64 0.1060

Simulant Al 59.81943 35.04943 171 0.0938
Bivariate Fit of isothermal calorimetry time to peak (H) By Simulant Al Bivariate Fit of isothermal calorimetry time to peak (H) By Ca

£ Y £ Y
< 150 < 150
< <
s ¥ s i
=] =]
2 Y 2
S0y oy xX¥ Y S w00 X oy %%\ Y
g % E 7
E « £ E z,
5 ad X—x ya 5
s 2 y¥ 8 Y
s 50 % Y s 50 X ﬁ Y
; 27 § X Y
: Xz £ z
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Simulant Al Ca
Linear Fit Linear Fit
isothermal calorimetry time to peak (H) = 69.414469 + isothermal calorimetry time to peak (H) = 39.591768 + 2.8681017*
4.9222768*Simulant Al Ca
Summary of Fit Summary of Fit
RSquare 0.00104 RSquare 0.022929
RSquare Adj -0.01817 RSquare Adj 0.00414
Root Mean Square Error 30.27835 Root Mean Square Error 29.94478
Mean of Response 70.99463 Mean of Response 70.99463
Observations (or Sum Wgts) 54 Observations (or Sum Wgts) 54
Analysis of Variance Analysis of Variance
Sum of Sum of
Source DF Squares Mean Square  F Ratio Source DF Squares Mean Square F Ratio
Model 1 49.614 49.614  0.0541 Model 1 1094.239 109424  1.2203
Error 52 47672.488 916.779 Prob>F Error 52 46627.862 896.69 Prob>F
C. Total 53  47722.102 0.8170 C. Total 53  47722.102 0.2744
Parameter Estimates Parameter Estimates
Term Estimate Std Error tRatio Prob>|t| Term Estimate Std Error tRatio Prob>|t|
Intercept 69.414469  7.944562 8.74 <.0001* Intercept 39.591768 28.71779 1.38 0.1739
Simulant Al 4.9222768 21.15912 0.23 0.8170 Ca 2.8681017 2.596328 1.10 0.2744
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Bivariate Fit of isothermal calorimetry @ 300H (J/g) By Total Cr
450

Y
a0 Y >2< ?()§< Y;X

350 X

300 Y <%Z< %> %

250 4

200

150- Z

isothermal calorimetry @ 300H (J/g)

100
0.02 0.03 0.04 0.05 0.06 0.07

Total Cr

Linear Fit
isothermal calorimetry @ 300H (J/g) = 299.11492 +
618.73543*Total Cr
Summary of Fit
RSquare 0.033979
RSquare Adj 0.015402
Root Mean Square Error 50.65757
Mean of Response 330.4241
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF  Squares Mean Square F Ratio
Model 1 4693.69 4693.69  1.8290
Error 52 133441.85 2566.19 Prob>F
C. Total 53 138135.54 0.1821
Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 299.11492 24.15499 12.38 <.0001*
Total Cr 618.73543  457.5012 1.35 0.1821

Bivariate Fit of isothermal calorimetry time to peak (H) By Total Cr

Y

¥

100 $ Y &Y\( X

ol ¥ S Y 2o
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Z Z

150

X

isothermal calorimetry time to peak (H)

0
0.02 0.03 0.04 0.05 0.06 0.07

Total Cr

Linear Fit
isothermal calorimetry time to peak (H) = 92.340938 -
421.84837*Total Cr
Summary of Fit
RSquare 0.045719
RSquare Adj 0.027368
Root Mean Square Error 29.59349
Mean of Response 70.99463
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 2181811 2181.81 24913
Error 52 45540.291 875.77 Prob>F
C. Total 53  47722.102 0.1205

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 92.340938 14.11103 6.54 <.0001*
Total Cr -421.8484 267.2662 -1.58 0.1205
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Bivariate Fit of isothermal calorimetry @ 300H (J/g) By Dry Blend Cr
450
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400 YY % %(
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X

isothermal calorimetry @ 300H (J/g)

300
<
250 /4
Z
200
150 4

100
0.005 0.006 0.007 0.008 0.009 0.01 0.011 0.012 0.013

Dry Blend Cr
Linear Fit
isothermal calorimetry @ 300H (J/g) = 357.99698 - 3252.3745*Dry
Blend Cr
Summary of Fit
RSquare 0.017666
RSquare Adj -0.00123
Root Mean Square Error 51.08351
Mean of Response 330.4241
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF  Squares Mean Square F Ratio
Model 1 2440.26 2440.26  0.9351
Error 52 135695.28 2609.52 Prob>F
C. Total 53 138135.54 0.3380
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|

Intercept 357.99698 29.34833 12.20 <.0001*
Dry Blend Cr -3252.374 3363.281 -0.97 0.3380

Bivariate Fit of isothermal calorimetry time to peak (H) By Dry Blend Cr

isothermal calorimetry time to peak (H)

0
0.005 0.006 0.007 0.008 0.009 0.01 0.011 0.012 0.013

Dry Blend Cr

Linear Fit
isothermal calorimetry time to peak (H) = 110.55239 -
4666.0535*Dry Blend Cr
Summary of Fit
RSquare 0.105248
RSquare Adj 0.088041
Root Mean Square Error 28.65559
Mean of Response 70.99463
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 5022.668 5022.67  6.1167
Error 52 42699.433 821.14 Prob>F
C. Total 53  47722.102 0.0167*

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 110.55239 16.46312 6.72 <.0001*
Dry Blend Cr -4666.054 1886.652 -2.47 0.0167*
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Bivariate Fit of isothermal calorimetry @ 300H (J/g) By Simulant Cr
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8 Z
g 200
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8 150 Z
100
001 002 003 004 005 006

Simulant Cr

Linear Fit
isothermal calorimetry @ 300H (J/g) = 302.37448 +
665.96831*Simulant Cr
Summary of Fit
RSquare 0.040206
RSquare Adj 0.021748
Root Mean Square Error 50.49403
Mean of Response 330.4241
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 5553.87 5553.87  2.1783
Error 52 132581.67 2549.65 Prob>F
C. Total 53 138135.54 0.1460

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 302.37448  20.2091 14.96 <.0001*
Simulant Cr 665.96831 451.2279 1.48 0.1460

Bivariate Fit of isothermal calorimetry time to peak (H) By Simulant Cr
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2 z z
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Simulant Cr

Linear Fit
isothermal calorimetry time to peak (H) = 84.777337 -
327.23628*Simulant Cr
Summary of Fit
RSquare 0.028099
RSquare Adj 0.009409
Root Mean Square Error 29.86545
Mean of Response 70.99463
Observations (or Sum Wgts) 54

Analysis of Variance

Sum of
Source DF  Squares Mean Square F Ratio
Model 1 1340.946 134095  1.5034
Error 52 46381.156 891.95 Prob>F
C. Total 53  47722.102 0.2257

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 84.777337 11.95297 7.09 <.0001*
Simulant Cr  -327.2363 266.8855 -1.23 0.2257
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Bivariate Fit of isothermal calorimetry @ 300H (J/g) By Fe
Y

450

400

350
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isothermal calorimetry @ 300H (J/g)

150 4

100
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Fe

Linear Fit
isothermal calorimetry @ 300H (J/g) = 517.27616 - 139.38098* Fe
Summary of Fit

RSquare 0.278023

RSquare Adj 0.264139

Root Mean Square Error 43.7938

Mean of Response 330.4241

Observations (or Sum Wgts) 54

Analysis of Variance

Sum of

Source DF Squares Mean Square F Ratio
Model 1 38404.89 38404.9 20.0245
Error 52 99730.65 1917.9 Prob>F
C. Total 53 138135.54 <.0001*

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 517.27616 42179  12.26 <.0001*
Fe -139.381 31.14748  -4.47 <.0001*

Bivariate Fit of isothermal calorimetry time to peak (H) By Fe

Y

isothermal calorimetry time to peak (H)

1 11 12 13 14 15 16 17 18 19

Linear Fit
isothermal calorimetry time to peak (H) = 148.54841 - 57.850688*
Fe
Summary of Fit
RSquare 0.138636
RSquare Adj 0.122072
Root Mean Square Error 28.11586
Mean of Response 70.99463
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 6616.015 6616.02  8.3694
Error 52 41106.086 790.50 Prob>F
C. Total 53  47722.102 0.0056*

Parameter Estimates

Term Estimate Std Error tRatio Prob>[t|
Intercept 148.54841 27.07915 5.49 <.0001*
Fe -57.85069 19.99685 -2.89 0.0056*
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Bivariate Fit of isothermal calorimetry @ 300H (J/g) By Mg

450 &
400 % %
350 X

300 Y
z

250
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150 4

isothermal calorimetry @ 300H (J/g)

100
0.5 1 15 2 25 3

Mg

Linear Fit
isothermal calorimetry @ 300H (J/g) = 317.30354 + 7.5485549* Mg
Summary of Fit

RSquare 0.01166
RSquare Adj -0.00735
Root Mean Square Error 51.23944
Mean of Response 330.4241
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 1610.59 1610.59  0.6134
Error 52 136524.95 2625.48 Prob>F
C. Total 53 138135.54 0.4370

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 317.30354  18.1451 17.49 <.0001*
Mg 7.5485549  9.63774 0.78 0.4370

Bivariate Fit of isothermal calorimetry time to peak (H) By Mg

150

100

isothermal calorimetry time to peak (H)

0 Z X 3
0
0.5 1 15 2 25 3
Mg
Linear Fit

isothermal calorimetry time to peak (H) = 80.004104 - 5.1833643*
Mg
Summary of Fit
RSquare
RSquare Adj
Root Mean Square Error 30.0521
Mean of Response 70.99463
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Squares
759.419
46962.682
47722.102

Parameter Estimates

0.015913
-0.00301

Source DF
Model 1
Error 52
C. Total 53

Mean Square  F Ratio
759.419  0.8409
903.129 Prob>F

0.3634

Term Estimate Std Error tRatio Prob>|t|
Intercept 80.004104 10.64216 7.52 <.0001*
Mg -5.183364 5.652566 -0.92 0.3634
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Bivariate Fit of isothermal calorimetry @ 300H (J/g) By Total Na
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S x ¥ o XX Y
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E z
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Total Na

Linear Fit

isothermal calorimetry @ 300H (J/g) = 253.96978 +
12.862488*Total Na

Summary of Fit

RSquare

RSquare Adj

Root Mean Square Error
Mean of Response
Observations (or Sum Wgts)

0.082492
0.064848
49.36918
330.4241

54

Analysis of Variance
Sum of
Squares Mean Square  F Ratio
11395.11 113951  4.6753
12674043 2437.3 Prob>F
138135.54 0.0352*

Source DF
Model 1
Error 52
C. Total 53

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 253.96978 35.99148 7.06 <.0001*
Total Na 12.862488 5.948695 2.16 0.0352*

Bivariate Fit of isothermal calorimetry time to peak (H) By Total Na

T Y
% 150
g
= Y
g o XX ¥ vy
: \
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S Y
E X, TX 2
£ z
0

3 35 4 45 5 55 6 65 7 75

Total Na

Linear Fit
isothermal calorimetry time to peak (H) = 51.012464 +
3.3617519*Total Na
Summary of Fit
RSquare
RSquare Adj
Root Mean Square Error 30.04602
Mean of Response 70.99463
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Squares
778.395
46943.707
47722.102

0.016311
-0.00261

Source DF
Model 1
Error 52
C. Total 53

Mean Square  F Ratio
778.395  0.8622
902.764 Prob>F

0.3574

Parameter Estimates

Term Estimate Std Error tRatio Prob>[t|
Intercept 51.012464 21.90437 2.33 0.0238*
Total Na 3.3617519 3.620369 0.93 0.3574
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Bivariate Fit of isothermal calorimetry @ 300H (J/g) By Dry Blend Na

450 >

400 & Y
350
300
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150 Z

isothermal calorimetry @ 300H (J/g)

100

0.1 0.2 0.3 0.4 0.5 0.6 0.7

Dry Blend Na

0.8

Linear Fit
isothermal calorimetry @ 300H (J/g) = 313.17491 + 34.73555*Dry
Blend Na
Summary of Fit
RSquare 0.029639
RSquare Adj 0.010978
Root Mean Square Error 50.77124
Mean of Response 330.4241
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 4094.15 4094.15  1.5883
Error 52 134041.39 2577.72 Prob>F
C. Total 53 138135.54 0.2132
Parameter Estimates
Term Estimate Std Error tRatio Prob>[t|

Intercept 313.17491 15.33185 20.43 <.0001*
Dry Blend Na 34.73555 27.56195 1.26 0.2132

Bivariate Fit of isothermal calorimetry time to peak (H) By Dry Blend Na

Y

150

=<

isothermal calorimetry time to peak (H)

0.1 0.2 0.3 0.4 0.5 0.6 0.7

Dry Blend Na

Linear Fit
isothermal calorimetry time to peak (H) = 54.479447 +
33.257501*Dry Blend Na
Summary of Fit
RSquare 0.078646
RSquare Adj 0.060927
Root Mean Square Error 29.07846
Mean of Response 70.99463
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 3753141 3753.14  4.4387
Error 52 43968.961 845.56 Prob >F
C. Total 53  47722.102 0.0400*
Parameter Estimates
Term Estimate Std Error tRatio Prob>[t|
Intercept 54.479447 8.781085 6.20 <.0001*
Dry Blend Na 33.257501 15.78569 2.11 0.0400*
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Bivariate Fit of isothermal calorimetry @ 300H (J/g) By Simulant Na

450
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isothermal calorimetry @ 300H (J/g)

N
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Simulant Na

Linear Fit

isothermal calorimetry @ 300H (J/g) = 269.47176 +

11.189253*Simulant Na
Summary of Fit

RSquare 0.062215
RSquare Adj 0.04418

Root Mean Square Error 49.91175

Mean of Response 330.4241
Observations (or Sum Wgts) 54
Analysis of Variance

Sum of

Source DF Squares Mean Square
Model 1 8594.06 8594.06
Error 52 129541.48 2491.18

C. Total 53 138135.54
Parameter Estimates

Term Estimate Std Error t Ratio
Intercept 269.47176  33.51214 8.04
Simulant Na 11.189253  6.024275 1.86

F Ratio

3.4498

Prob>F
0.0689

Prob>|t|
<.0001*
0.0689

Bivariate Fit of isothermal calorimetry time to peak (H) By Simulant Na

150

100 X \X
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isothermal calorimetry time to peak (H)

3 35 4 4.5 5 55

Simulant Na

Linear Fit

isothermal calorimetry time to peak (H) = 61.575624 +

1.7290834*Simulant Na
Summary of Fit

RSquare 0.0043
RSquare Adj -0.01485

Root Mean Square Error 30.2289

Mean of Response 70.99463
Observations (or Sum Wgts) 54
Analysis of VVariance

Sum of

Source DF Squares Mean Square
Model 1 205.224 205.224
Error 52 47516.878 913.786

C. Total 53  47722.102
Parameter Estimates

Term Estimate Std Error t Ratio
Intercept 61.575624  20.29653 3.03
Simulant Na 1.7290834  3.648583 0.47

F Ratio

0.2246

Prob>F
0.6376

Prob>|t|
0.0038*
0.6376
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Bivariate Fit of isothermal calorimetry @ 300H (J/g) By P Bivariate Fit of isothermal calorimetry @ 300H (J/g) By Total S
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Linear Fit

Linear Fit

isothermal calorimetry @ 300H (J/g) = 318.86297 + 183.31564* P

Summary of Fit

isothermal calorimetry @ 300H (J/g) = 381.93712 -

85.242598*Total S

Summary of Fit
REED 0.005316 RSquare 0.052392
(REUEDAL -0.01361 RSquare Adj 0.034169
Root Mean Square Error  51.40362 d J 3
Root Mean Square Error 50.17246
Mean of Response 330.4241
Observations (or Sum Wgts) 54 M G (REHAED 330.4241
g Observations (or Sum Wgts) 54
Analysis of Varian A 5
SISOV ANATICE Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio S GH
ol . ‘;3 o 7‘43 20 o770 Source  DF  Squares Mean Square F Ratio
Error 52 137401'25 2642l33 P E F Model v oA 723721 28750
o o : ;20;3 Error 52 130898.33 2517.28 Prob>F
1102 : : C.Total 53 13813554 0.0959

Parameter Estimates
Term

Bivariate Fit of isothermal calorimetry time to peak (H) By P

Estimate Std Error tRatio Prob>|t|
Intercept 318.86297 23.01964
P 183.31564  347.7443

13.85 <.0001*
0.53 0.6003

Parameter Estimates
Term

Total S -85.2426

Bivariate Fit of isothermal calorimetry time to peak (H) By Total S

Estimate Std Error tRatio Prob>|t|
Intercept 381.93712 31.13841
50.2732

12.27 <.0001*
-1.70 0.0959
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P Total S
Linear Fit Linear Fit

isothermal calorimetry time to peak (H) = 77.499776 - 103.14715*

isothermal calorimetry time to peak (H) = 63.808563 +

p 11.891337*Total S
Summary of Fit Summary of Fit
RSquare 0.004871 RSquare 0.002951
RSquare Adj -0.01427 RSquare Adj -0.01622
Root Mean Square Error 30.22022 Root Mean Square Error 30.24937
Mean of Response 70.99463 Mean of Response 70.99463
Observations (or Sum Wgts) 54 Observations (or Sum Wgts) 54
Analysis of Variance Analysis of Variance
Sum of Sum of
Source DF  Squares Mean Square F Ratio Source DF  Squares Mean Square F Ratio
Model 1 232.478 232478  0.2546 Model 1 140.838 140.838  0.1539
Error 52 47489.624 913.262 Prob>F Error 52 47581.264 915.024 Prob>F
C. Total 53  47722.102 0.6160 C. Total 53  47722.102 0.6964

Parameter Estimates

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t| Term Estimate Std Error tRatio Prob>|t|
Intercept 77.499776 13.53327 573 <.0001* Intercept 63.808563 18.77359 3.40 0.0013*
P -103.1471 204.4391 -0.50 0.6160 Total S 11.891337 30.31011 0.39 0.6964
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Bivariate Fit of isothermal calorimetry @ 300H (J/g) By Dry Blend S
450
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Dry Blend S
Linear Fit
isothermal calorimetry @ 300H (J/g) = 371.53852 - 87.375991*Dry
Blend S
Summary of Fit
RSquare 0.045641
RSquare Adj 0.027288
Root Mean Square Error 50.35086
Mean of Response 330.4241
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 6304.67 6304.67  2.4868
Error 52 131830.86 2535.21 Prob>F
C. Total 53 138135.54 0.1209

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 371.53852 26.95708 13.78 <.0001*
DryBlend S -87.37599 55.40739 -1.58 0.1209

Bivariate Fit of isothermal calorimetry time to peak (H) By Dry Blend S

Y

¥
100- X
M/Y
P Vy ¥

X ZY

isothermal calorimetry time to peak (H)

0
025 03 035 04 045 05 055 06 065 0.7

Dry Blend S
Linear Fit
isothermal calorimetry time to peak (H) = 49.853649 +
44.928588*Dry Blend S
Summary of Fit
RSquare 0.03493
RSquare Adj 0.016371
Root Mean Square Error 29.76031
Mean of Response 70.99463
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 1666.955 1666.96  1.8821
Error 52 46055.146 885.68 Prob>F
C. Total 53  47722.102 0.1760

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 49.853649  15.93321 3.13 0.0029*
Dry Blend S 44.928588 32.74901 1.37 0.1760
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Bivariate Fit of isothermal calorimetry @ 300H (J/g) By Simulant S
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Simulant S

Linear Fit
isothermal calorimetry @ 300H (J/g) = 339.0502 -
64.48638*Simulant S
Summary of Fit
RSquare
RSquare Adj
Root Mean Square Error 51.3875
Mean of Response 330.4241
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Squares Mean Square F Ratio
820.46 820.46  0.3107
137315.08 2640.67 Prob>F
138135.54 0.5796

0.005939
-0.01318

Source DF
Model 1
Error 52
C. Total 53

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 339.0502 16.98216 19.97 <.0001*
SimulantS -64.48638 115.6906 -0.56 0.5796

Bivariate Fit of isothermal calorimetry time to peak (H) By Simulant S
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Simulant S

Linear Fit
isothermal calorimetry time to peak (H) = 88.112066 -
127.96489*Simulant S
Summary of Fit
RSquare
RSquare Adj
Root Mean Square Error 29.2507
Mean of Response 70.99463
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Squares Mean Square F Ratio
3230.730 3230.73  3.7760
44491.372 855.60 Prob>F
47722.102 0.0574

0.067699
0.04977

Source DF
Model 1
Error 52
C. Total 53

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept ~ 88.112066 9.666554 9.12 <.0001*
SimulantS -127.9649 65.85317 -1.94 0.0574
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Bivariate Fit of isothermal calorimetry @ 300H (J/g) By NO3-

Bivariate Fit of isothermal calorimetry @ 300H (J/g) By Si 50
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Linear Fit Lilizer
isothermal calorimetry @ 300H (J/g) = 527.49648 - 17.851354* Si ingg?rmal calorimetry @ 300K (o) = 324.57059 + 1.108575"
Sty P Summary of Fit
RSquare 0.167553
RSquare Adj 0.151544 gzqf}:: Adi %Ogﬁgi
Root Mean Square Error  47.02506 d J :
Mean of Response 330.4241 Root Mean Square Error 51.50048
’ Mean of R 4241
Observations (or Sum Wgts) 54 ean o . esponse 330
Observations (or Sum Wgts) 54
Analysis of Varian . -
SISOV ANATICE Analysis of Variance
Sum of
f
Source DE SquaresiiveaniSquarcBIERAt0 Source DF Sztr:r:s Mean Square  F Ratio
Model 1 2314503 231450 10.4664
Model 1 215.97 21597  0.0814
Ei 52 11499051 2211.4
= = Pg%%;f Error 52 13791957 265230 Prob>F
’ ’ C. Total 53 138135.54 0.7765

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 527.49648  61.2505 8.61 <.0001*

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 324.37059 2234152 14.52 <.0001*

St 1785135 5517872 824 0.00217 NO3- 1108579 3884907 0.9 0.7765
Bivariate Fit of isothermal calorimetry time to peak (H) By Si Bivariate Fit of isothermal calorimetry time to peak (H) By NO3-
Y
150

100

isothermal calorimetry time to peak (H)
isothermal calorimetry time to peak (H)

50
0 0
9 95 10 105 11 115 12 125 13 135 2 3 4 5 6 7 8 9 10
Si NO3-
Linear Fit Linear Fit
isothermal calorimetry time to peak (H) = 164.65621 - 8.4841208* isothermal calorimetry time to peak (H) = 60.023021 + 2.0092396*
Si NO3-
Summary of Fit Summary of Fit
RSquare 0.109549 RSquare 0.014866
RSquare Adj 0.092425 RSquare Adj -0.00408
Root Mean Square Error 28.58664 Root Mean Square Error 30.06808
Mean of Response 70.99463 Mean of Response 70.99463
Observations (or Sum Wgts) 54 Observations (or Sum Wgts) 54
Analysis of Variance Analysis of Variance
Sum of Sum of
Source DF  Squares Mean Square F Ratio Source DF  Squares Mean Square F Ratio
Model 1 5227.921 522792  6.3974 Model 1 709.455 709.455  0.7847
Error 52 42494.180 817.20 Prob>F Error 52 47012.647 904.089 Prob>F
C. Total 53  47722.102 0.0145* C. Total 53  47722.102 0.3798
Parameter Estimates Parameter Estimates
Term Estimate Std Error tRatio Prob>|t| Term Estimate Std Error tRatio Prob>|t|
Intercept 164.65621 37.23431 4.42 <.0001* Intercept 60.023021 13.04389 4.60 <.0001*
Si -8.484121 3.354327 -2.53 0.0145* NO3- 2.0092396 2.268167 0.89 0.3798
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Bivariate Fit of isothermal calorimetry @ 300H (J/g) By NO2- Bivariate Fit of isothermal calorimetry @ 300H (J/g) By NO3+NO2

450 Y 450 Y
3 400 YY x X S 40 % Y x X
= =
z %Y z X Y X
g 350 P Y 8 350 X
® ® Y

2 2
2 300 — g a0 S — %
E E O p4 Z
5 250 7 Z 5 250 Z
g Z 8 Z
g 200 g 200
8 150 4 2 150 Z

100 100

05 1 15 2 3 4 5 6 7 8 9 10
NO2- NO3+NO2
Linear Fit Linear Fit

isothermal calorimetry @ 300H (J/g) = 294.84386 + 34.269712* isothermal calorimetry @ 300H (J/g) = 313.2801 + 2.6380118*
NO2- NO3+NO2

Summary of Fit Summary of Fit

RSquare 0.065563 RSquare 0.008767

RSquare Adj 0.047593 RSquare Adj -0.01029

Root Mean Square Error 49.82256 Root Mean Square Error 51.31435

Mean of Response 330.4241 Mean of Response 330.4241

Observations (or Sum Wgts) 54 Observations (or Sum Wgts) 54

Analysis of Variance Analysis of Variance

Sum of Sum of

Source DF  Squares Mean Square F Ratio Source DF  Squares Mean Square F Ratio

Model 1 9056.61 9056.61  3.6485 Model 1 1211.09 1211.09  0.4599

Error 52 129078.93 2482.29 Prob>F Error 52 136924.45 2633.16 Prob>F

C. Total 53 138135.54 0.0616 C. Total 53 138135.54 0.5007

Parameter Estimates Parameter Estimates

Term Estimate Std Error tRatio Prob>|t| Term Estimate Std Error tRatio Prob>|t|

Intercept 294.84386  19.8229 14.87 <.0001* Intercept 313.2801 26.22592 11.95 <.0001*

NO2- 34.269712 17.94129 1.91 0.0616 NO3+NO2 2.6380118 3.889807 0.68 0.5007
Bivariate Fit of isothermal calorimetry time to peak (H) By NO2- Bivariate Fit of isothermal calorimetry time to peak (H) By NO3+NO2
- Y - Y
< 150 T 150
< [+
s \ 5 ¥
2 =]

g Y g Yy
< 100 Xy 2 100
E ¥y Xy Y By X Y
£ £
5 Z 5 X
: Y OR XY : z
E B % ? E ¥ g X E
5 X2 5 2 X
% zZ % z z
0 0
05 1 15 2 3 4 5 6 7 8 9 10
NO2- NO3+NO2
Linear Fit Linear Fit
isothermal calorimetry time to peak (H) = 58.105146 + 12.414735* isothermal calorimetry time to peak (H) = 54.233485 + 2.5791042*
NO2- NO3+NO2
Summary of Fit Summary of Fit
RSquare 0.024906 RSquare 0.024257
RSquare Adj 0.006154 RSquare Adj 0.005493
Root Mean Square Error 29.91448 Root Mean Square Error 29.92442
Mean of Response 70.99463 Mean of Response 70.99463
Observations (or Sum Wgts) 54 Observations (or Sum Wgts) 54
Analysis of Variance Analysis of Variance
Sum of Sum of
Source DF  Squares Mean Square F Ratio Source DF  Squares Mean Square F Ratio
Model 1 1188.556 1188.56  1.3282 Model 1 1157.602 1157.60  1.2927
Error 52  46533.545 894.88 Prob >F Error 52  46564.500 895.47 Prob>F
C. Total 53  47722.102 0.2544 C. Total 53 47722.102 0.2608
Parameter Estimates Parameter Estimates
Term Estimate Std Error tRatio Prob>|t| Term Estimate Std Error tRatio Prob>|t|
Intercept 58.105146  11.90207 4,88 <.0001* Intercept 54.233485 15.29388 3.55 0.0008*
NO2- 12.414735 10.77231 1.15 0.2544 NO3+NO2 2.5791042 2.268376 1.14 0.2608
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Bivariate Fit of isothermal calorimetry @ 300H (J/g) By |

450
Y

)
g 00 %( ¥
I
S 350 X \f
® YY
2 300 -
El Zz
B 250 Z
E Z
& 200
5
s
g 1507

100

0.0025 0.003 0.0035 0.004 0.0045 0.005 0.0055

|

Linear Fit
isothermal calorimetry @ 300H (J/g) = 278.15682 + 12051.374* |
Summary of Fit
RSquare 0.046268
RSquare Adj 0.027927
Root Mean Square Error 50.33433
Mean of Response 330.4241
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 6391.23 6391.23  2.5226
Error 52 131744.31 2533.54 Prob>F
C. Total 53 138135.54 0.1183

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 278.15682 33.61332 8.28 <.0001*
| 12051.374  7587.674 159 0.1183

Bivariate Fit of isothermal calorimetry time to peak (H) By |

- Y
%150

E

by v %
P xo ¥
£ z

0
0.0025 0.003 0.0035 0.004 0.0045 0.005 0.0055

|

Linear Fit
isothermal calorimetry time to peak (H) = 63.738192 + 1673.1324*
|
Summary of Fit
RSquare 0.002581
RSquare Adj -0.0166
Root Mean Square Error 30.25498
Mean of Response 70.99463
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF  Squares Mean Square F Ratio
Model 1 123.189 123.189  0.1346
Error 52 47598.913 915.364 Prob>F
C. Total 53  47722.102 0.7152
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 63.738192 20.20431 3.15 0.0027*
| 1673.1324  4560.802 0.37 0.7152
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Bivariate Fit of isothermal calorimetry @ 300H (J/g) By OH

450 Y
400 )g X N Y

I X v
300

250

—~X
O

&
)
N

200

150 Z

isothermal calorimetry @ 300H (J/g)

100
0.01 002 003 004 005 006 007 0.08 0.09

OH

Linear Fit
isothermal calorimetry @ 300H (J/g) = 305.0527 + 435.56014* OH
Summary of Fit
RSquare 0.053638
RSquare Adj 0.035438
Root Mean Square Error 50.13947
Mean of Response 330.4241
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 7409.27 7409.27  2.9472
Error 52 130726.27 2513.97 Prob>F
C. Total 53 138135.54 0.0920

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept  305.0527 16.27774  18.74 <.0001*
OH 435.56014  253.7116 1.72 0.0920

Bivariate Fit of isothermal calorimetry time to peak (H) By OH

= Y

< 150

£ Y.

g 100 o vY X Y Y*ﬁ
5 X

= 0 Y X

432 < x &Y

0
0.01 002 003 004 005 006 007 0.08 0.09

OH
Linear Fit
isothermal calorimetry time to peak (H) = 85.431577 - 247.84458*
OH
Summary of Fit
RSquare 0.050271
RSquare Adj 0.032007
Root Mean Square Error 29.52283
Mean of Response 70.99463
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 2399.042 2399.04  2.7525
Error 52 45323.059 871.60 Prob>F
C. Total 53  47722.102 0.1031

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 85.431577 9.584563 8.91 <.0001*
OH -247.8446 149.3889  -1.66 0.1031
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Bivariate Fit of isothermal calorimetry @ 300H (J/g) By Silica fume
450

g 400
5
S 350 v
2 Y
2 300
j<7
E p
& 250
5]
g 200
2
g 150 4
100
-1 0 1 2 3 4 5 6
Silica fume
Linear Fit
isothermal calorimetry @ 300H (J/g) = 330.814 - 1.0528* Silica
fume
Summary of Fit
RSquare 0.000743
RSquare Adj -0.01847
Root Mean Square Error 51.52164
Mean of Response 330.4241
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 102.63 102.63  0.0387
Error 52 138032.91 2654.48 Prob>F
C. Total 53 138135.54 0.8449
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 330.814  7.28626 45.40 <.0001*

Silicafume ~ -1.0528 5.354286 -0.20 0.8449
Bivariate Fit of isothermal calorimetry time to peak (H) By Silica fume

T Y
< 150
<
=4 ¥ Y
=}
2
3. 100 Y
@
E
s Y
s 50 Y
E
2
2
0
-1 0 1 2 3 4 5 6
Silica fume
Linear Fit
isothermal calorimetry time to peak (H) = 69.3864 + 4.34222*
Silica fume
Summary of Fit
RSquare 0.036583
RSquare Adj 0.018056
Root Mean Square Error 29.73482
Mean of Response 70.99463
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 1745.822 174582  1.9746
Error 52 45976.280 884.16 Prob>F
C. Total 53  47722.102 0.1659
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 69.3864 4.205138 16.50 <.0001*

Silicafume  4.34222 3.090133 1.41 0.1659
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Bivariate Fit of isothermal calorimetry @ 300H (J/g) By Xypex
450

g 400 i
5
S 350
®
2 300
3
£
S 250
3
& 200
5
s
2 150 Z

100

-1 0 1 2 3 4 5 6
Xypex

Linear Fit

isothermal calorimetry @ 300H (J/g) = 328.412 + 5.4326* Xypex
Summary of Fit
RSquare 0.019783
RSquare Adj 0.000932
Root Mean Square Error 51.02843
Mean of Response 330.4241
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 2732.70 2732.70  1.0495
Error 52 135402.84 2603.90 Prob>F
C. Total 53 138135.54 0.3104

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 328412  7.21651 4551 <.0001*
Xypex 54326 530303 1.02 0.3104

Bivariate Fit of isothermal calorimetry time to peak (H) By Xypex

isothermal calorimetry time to peak (H)

0 -1 0 1 2 3 4 5 6
Xypex
Linear Fit
isothermal calorimetry time to peak (H) = 70.2804 + 1.92842*
Xypex
Summary of Fit
RSquare 0.007215
RSquare Adj -0.01188
Root Mean Square Error 30.18461
Mean of Response 70.99463
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 344.334 344334  0.3779
Error 52 47377.768 911.111 Prob>F
C. Total 53  47722.102 0.5414

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept ~ 70.2804 4.268749  16.46 <.0001*
Xypex 1.92842 3.136877 0.61 0.5414
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Fit Group
Bivariate Fit of isothermal calorimetry energy at peak uw/g By Total Al Bivariate Fit of isothermal calorimetry
- 4500 energy at peak uw/g By Dry Blend Al
2 4000 z o 4500
% B 4
3 S 4000
S 3500 %
> = 3500
g 3000 \§ X %
5 g
z 2500 YIYz g 3000 Y X X
£ o0 Oy v TG X 2 2500 YQYY \A Z
£ 2 5 N
S ¥ bd Z £ 2000 Y -—
T 150 X Z 5 © X
g
2 1000 4 R x X Z z
° // £ Z
2 I
500 g 1000 Q Z
3 35 4 45 5 55 6 65 7 2 0
Total Al 3 35 4 45 5 55 6 6.5
P
Linear Fit
isothermal calorimetry energy at peak uw/g = 2161.908 - Linear Fit
27.32284*Total Al isothermal calorimetry energy at peak uW/g = 2053.7837 -
Summary of Fit 3.959763*Dry Blend Al
RSquare 0.001147 Summary of Fit
RSquare Adj -0.01806 RSquare 0.000024
Root Mean Square Error 628.0695 RSquare Adj -0.01921
Mean of Response 2036.944 Root Mean Square Error  628.4226
Observations (or Sum Wgts) 54 Mean of Response 2036.944
Analysis of Variance Observations (or Sum Wgts) 54
Sum of Analysis of Variance
Source DF Squares Mean Square F Ratio Sum of
Model 1 23564 23564 0.0597 Source DF  Squares Mean Square F Ratio
Error 52 20512507 394471 Prob>F Model 1 493 493 0.0012
C. Total 53 20536071 0.8079 Error 52 20535578 394915 Prob>F
Parameter Estimates C. Total 53 20536071 0.9720
Term Estimate Std Error tRatio Prob>|t| Parameter Estimates
Intercept  2161.908 ~ 518.386  4.17 0.0001* Term Estimate Std Error tRatio Prob>|t|
Total Al -27.32284  111.792  -0.24 0.8079 Intercept 2053.7837 4843079  4.24 <0001*
Dry Blend Al -3.959763 112.0962 -0.04 0.9720
Bivariate Fit of flow yield stress Pa By Total Al Bivariate Fit of flow yield stress Pa By Dry Blend Al
100 100
O <&
80 80
£ o Y £ SN Y
2 & 2 <&
g 60 4 g 60 y4
3 7
H LA | Yoy o
> >
40 40
£ o® - g 8

20 20
AL
RN R% oWV x %
3 35 4 4.5 5 55 6 6.5 7 3 35 4 45 5 55 6 6.5
Total Al Dry Blend Al

Linear Fit Linear Fit

flow yield stress Pa = -19.41711 + 8.5662301*Total Al flow yield stress Pa = -24.04984 + 10.323565*Dry Blend Al
Summary of Fit Summary of Fit
RSquare 0.08152 RSquare 0.115403
RSquare Adj 0.063511 RSquare Adj 0.098058
Root Mean Square Error 21.26591 Root Mean Square Error 20.86998
Mean of Response 19.45472 Mean of Response 19.45472
Observations (or Sum Wgts) 53 Observations (or Sum Wgts) 53
Analysis of Variance Analysis of Variance

Sum of Sum of

Source DF Squares Mean Square F Ratio Source DF Squares Mean Square F Ratio
Model 1 2047.076 2047.08  4.5265 Model 1 2897.918 2897.92  6.6534
Error 51  23064.195 452.24 Prob>F Error 51 22213.354 43556 Prob>F
C. Total 52 25111.271 0.0382* C. Total 52 25111.271 0.0128*
Parameter Estimates Parameter Estimates
Term Estimate Std Error tRatio Prob>|t| Term Estimate Std Error tRatio Prob>|t|
Intercept -19.41711 185026  -1.05 0.2989 Intercept -24.04984 17.10795 -1.41 0.1659
Total Al 85662301 4.026306 2.13 0.0382* Dry Blend Al 10.323565 4.002291 2.58 0.0128*
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Bivariate Fit of isothermal calorimetry
energy at peak uw/g By Simulant Al
4500
4

4000

3500

3000 X¥

2000

1500 %

1000 Z < >
500

z

isothermal calorimetry energy at peak uW/g

0 01 02 03 04 05 06 07 08

Simulant Al

Linear Fit

isothermal calorimetry energy at peak uW/g = 2152.6489 -
360.42507*Simulant Al

Summary of Fit

RSquare 0.012953
RSquare Adj -0.00603
Root Mean Square Error 624.3467
Mean of Response 2036.944
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 266011 266011  0.6824
Error 52 20270060 389809 Prob >F
C. Total 53 20536071 0.4125

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 2152.6489 163.8187 13.14 <.0001*
Simulant Al -360.4251  436.306 -0.83 0.4125

Bivariate Fit of flow yield stress Pa By Simulant Al

100
O

80
s Y
% S
g 60 z\\
g Y Y
> w0 2X X
2 O N z

2500 Y Y Y

z.¥ =

0.9

?xzm\

02 03 04 05 06 07 08

Simulant Al

Linear Fit

flow yield stress Pa = 26.120558 - 20.592412*Simulant Al
Summary of Fit
RSquare
RSquare Adj
Root Mean Square Error 21.80649
Mean of Response 19.45472
Observations (or Sum Wgts) 53
Analysis of Variance

Sum of

Source DF Squares Mean Square F Ratio
Model 1 859.601 859.601  1.8077
Error 51 24251.670 475.523 Prob>F
C. Total 52 25111.271 0.1847

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 26.120558  5.792432 451 <.0001*
Simulant Al -20.59241 15.31597  -1.34 0.1847

0.034232
0.015295
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Bivariate Fit of isothermal calorimetry energy at peak uw/g By Ca

4500
(=2}
s Z
> 4000
X
8
= 3500
«©
=2 3000
X X N Y
2 2500 2 ?f
]
g O
‘S 2000 -~ h Y
x & W%E
é 1500 X
£ 1000 Z
2
500
7 8 9 10 11 12 13 14 15
Ca
Linear Fit
isothermal calorimetry energy at peak uW/g = 2044.8659 -
0.7234874* Ca
Summary of Fit
RSquare 3.391e-6
RSquare Adj -0.01923
Root Mean Square Error 628.4291
Mean of Response 2036.944
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 70 70  0.0002
Error 52 20536001 394923 Prob >F
C. Total 53 20536071 0.9895

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 2044.8659 602.6791 3.39 0.0013*
Ca -0.723487 54.48722  -0.01 0.9895

Bivariate Fit of flow yield stress Pa By Ca
100

80

60

40

flow yield stress Pa

20

Linear Fit
flow yield stress Pa = -47.21453 + 6.1005411* Ca
Summary of Fit

RSquare 0.195349

RSquare Adj 0.179572

Root Mean Square Error 19.90458

Mean of Response 19.45472

Observations (or Sum Wgts) 53

Analysis of Variance

Sum of

Source DF Squares Mean Square F Ratio
Model 1 4905.465 4905.47 12.3815
Error 51 20205.806 396.19 Prob>F

C. Total 52 25111.271
Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept -47.21453  19.14317  -2.47 0.0170*
Ca 6.1005411 1.733729 3.52 0.0009*

0.0009*
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Bivariate Fit of isothermal calorimetry energy at peak uw/g By Total Cr
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Appendix D. Response Variables Correlated to Factors

2000 v
Y I

1500 %S( O N

1000 Z

isothermal calorimetry energy at peak uwW/g

500
0.02 0.03 0.04 0.05 0.06

Total Cr

Linear Fit

isothermal calorimetry energy at peak uW/g = 2116.4322 -
1570.8468*Total Cr
Summary of Fit

RSquare 0.001473

RSquare Adj -0.01773

Root Mean Square Error 627.9671

Mean of Response 2036.944

Observations (or Sum Wgts) 54

Analysis of Variance

Sum of

Source DF Squares Mean Square F Ratio
Model 1 30253 30253  0.0767
Error 52 20505818 394343 Prob>F

C. Total 53 20536071 0.7829
Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 2116.4322  299.4328 7.07 <.0001*
Total Cr -1570.847 5671.328 -0.28 0.7829

Bivariate Fit of flow yield stress Pa By Total Cr
100

&
80
g Y & &
é 60 Z
= Yo v
T w0z X
< O
20

0.07

OY@X XY

0.02 0.03 0.04 0.05 0.06

Total Cr

Linear Fit
flow yield stress Pa = 34.64694 - 298.99289*Total Cr
Summary of Fit

RSquare 0.0432

RSquare Adj 0.024439

Root Mean Square Error 21.705

Mean of Response 19.45472

Observations (or Sum Wgts) 53

Analysis of Variance

Sum of

Source DF Squares Mean Square F Ratio
Model 1 1084.813 1084.81  2.3027
Error 51 24026.459 47111 Prob>F

C. Total 52 25111.271 0.1353
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|

Intercept  34.64694  10.4461 3.32 0.0017*
Total Cr  -298.9929 197.0349  -1.52 0.1353
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Bivariate Fit of isothermal calorimetry
energy at peak uwW/g By Dry Blend Cr

4500
g z
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0
0.005 0.006 0.007 0.008 0.009 0.01 0.011 0.012 0.013
Dry Blend Cr
Linear Fit
isothermal calorimetry energy at peak uW/g = 1963.1179 +
8708.2418*Dry Blend Cr
Summary of Fit
RSquare 0.000852
RSquare Adj -0.01836
Root Mean Square Error 628.1624
Mean of Response 2036.944
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 17494 17494 0.0443
Error 52 20518577 394588 Prob > F
C. Total 53 20536071 0.8341
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|

Intercept 1963.1179 360.8898  5.44 <.0001*

Dry Blend Cr 8708.2418 41357

.51 0.21 0.8341

Bivariate Fit of flow yield stress Pa By Dry Blend Cr

100
&
80
£ Y S
£ z
3 Yy
T 40 z X
b= Z
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0
0.005 0.006 0.007 0.008 O.
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009 0.01 0.011 0.012 0.013

Dry Blend Cr

Linear Fit
flow yield stress Pa = -19.83481 + 463
Summary of Fit

9.8057*Dry Blend Cr

RSquare 0.197534
RSquare Adj 0.1818
Root Mean Square Error 19.87753
Mean of Response 19.45472
Observations (or Sum Wgts) 53
Analysis of Variance

Sum of
Source DF Squares Mean Square F Ratio
Model 1 4960.337 4960.34 12.5541
Error 51 20150.934 395.12 Prob>F
C. Total 52 25111.271 0.0009*
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept -19.83481 11.41998 -1.74 0.0885

Dry Blend Cr 4639.8057  1309.504 3.54 0.0009*
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Bivariate Fit of isothermal calorimetry
energy at peak uwW/g By Simulant Cr
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Simulant Cr

Linear Fit
isothermal calorimetry energy at peak uW/g = 2108.838 -
1706.9338*Simulant Cr
Summary of Fit
RSquare 0.001777
RSquare Adj -0.01742
Root Mean Square Error 627.8716
Mean of Response 2036.944
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 36486 36486  0.0926
Error 52 20499585 394223 Prob >F
C. Total 53 20536071 0.7622

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 2108.838 251.2914 8.39 <.0001*
Simulant Cr -1706.934 5610.825 -0.30 0.7622

Bivariate Fit of flow yield stress Pa By Simulant Cr
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Simulant Cr

Linear Fit

flow yield stress Pa = 35.580364 - 380.88118*Simulant Cr
Summary of Fit
RSquare 0.071549
RSquare Adj 0.053344
Root Mean Square Error 21.38104
Mean of Response 19.45472
Observations (or Sum Wgts) 53
Analysis of Variance

Sum of

Source DF Squares Mean Square  F Ratio
Model 1 1796.681 1796.68  3.9302
Error 51 23314.590 457.15 Prob >F
C. Total 52 25111.271 0.0528

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 35.580364 8.648082 4.11 0.0001*
Simulant Cr -380.8812 192.1245 -1.98 0.0528
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Bivariate Fit of isothermal calorimetry energy at peak uwW/g By Fe
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Fe
Linear Fit
isothermal calorimetry energy at peak uwW/g = 2017.2016 +
14.727001* Fe
Summary of Fit
RSquare 2.088e-5
RSquare Adj -0.01921
Root Mean Square Error 628.4236
Mean of Response 2036.944
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 429 429  0.0011
Error 52 20535642 394916 Prob>F
C. Total 53 20536071 0.9738

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 2017.2016 605.2518 3.33 0.0016*
Fe 14.727001  446.9539 0.03 0.9738

Bivariate Fit of flow yield stress Pa By Fe
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flow yield stress Pa

40 O

20
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1 11 12 13 14 15 16 17 18 19

Fe

Linear Fit
flow yield stress Pa = -60.43362 + 60.005554* Fe
Summary of Fit
RSquare 0.248453
RSquare Adj 0.233717
Root Mean Square Error 19.23655
Mean of Response 19.45472
Observations (or Sum Wgts) 53
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 6238983 6238.98 16.8601
Error 51 18872.288 370.04 Prob>F
C. Total 52 25111.271 0.0001*

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept -60.43362 19.63462  -3.08 0.0034*
Fe 60.005554  14.61375 411 0.0001*
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Bivariate Fit of isothermal calorimetry energy at peak uw/g By Mg
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Linear Fit

isothermal calorimetry energy at peak uW/g = 1987.6045 +
28.38646* Mg
Summary of Fit

2500

-+«
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NNl | N
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isothermal calorimetry energy at peak uwW/g

-
=
o
N

25 3
Mg

RSquare 0.001109
RSquare Adj -0.0181
Root Mean Square Error 628.0816
Mean of Response 2036.944
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 22776 22776 0.0577
Error 52 20513295 394486 Prob >F
C. Total 53 20536071 0.8111

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 1987.6045 222.4186 8.94 <.0001*
Mg 28.38646 118.1373 0.24 0.8111

Bivariate Fit of flow yield stress Pa By Mg
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Mg
Linear Fit

flow yield stress Pa = 0.0301821 + 11.078986* Mg
Summary of Fit

RSquare 0.134962

RSquare Adj 0.118

Root Mean Square Error 20.63797

Mean of Response 19.45472

Observations (or Sum Wgts) 53

Analysis of Variance

Sum of

Source DF Squares Mean Square  F Ratio
Model 1 3389.062 3389.06  7.9569
Error 51 21722.210 42593 Prob>F
C. Total 52 25111.271 0.0068*

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 0.0301821  7.446857 0.00 0.9968
Mg 11.078986  3.927599 2.82 0.0068*
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Bivariate Fit of isothermal calorimetry energy at peak uwW/g By Total Na
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Total Na

Linear Fit

isothermal calorimetry energy at peak uW/g = 2522.776 -
81.735133*Total Na
Summary of Fit

isothermal calorimetry energy at peak uwW/g

RSquare 0.022406
RSquare Adj 0.003606
Root Mean Square Error 621.3499
Mean of Response 2036.944
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 460136 460136  1.1918
Error 52 20075935 386076 Prob>F
C. Total 53 20536071 0.2800

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept  2522.776 ~ 452.981 557 <.0001*
Total Na -81.73513 74.86899 -1.09 0.2800

Bivariate Fit of flow yield stress Pa By Total Na
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Total Na

Linear Fit
flow yield stress Pa = 85.857889 - 11.084607*Total Na
Summary of Fit

20

RSquare 0.306596

RSquare Adj 0.293

Root Mean Square Error 18.47746

Mean of Response 19.45472

Observations (or Sum Wgts) 53

Analysis of Variance

Sum of

Source DF Squares Mean Square F Ratio
Model 1 7699.028 7699.03  22.5502
Error 51 17412.244 34142 Prob>F
C. Total 52 25111.271 <.0001*

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 85.857889 14.21188 6.04 <.0001*
Total Na -11.08461 2334235 -4.75 <.0001*

JMP 11.1.1



Appendix D. Response Variables Correlated to Factors

Bivariate Fit of isothermal calorimetry
energy at peak uwW/g By Dry Blend Na
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Dry Blend Na
Linear Fit
isothermal calorimetry energy at peak uW/g = 2027.9672 +
18.077915*Dry Blend Na
Summary of Fit
RSquare 0.000054
RSquare Adj -0.01918
Root Mean Square Error 628.4132
Mean of Response 2036.944
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 1109 1109  0.0028
Error 52 20534962 394903 Prob > F
C. Total 53 20536071 0.9579
Parameter Estimates
Term Estimate Std Error tRatio Prob>[t|
Intercept 2027.9672 189.7676  10.69 <.0001*
Dry Blend Na 18.077915 341.1438 0.05 0.9579
Bivariate Fit of flow yield stress Pa By Dry Blend Na
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Dry Blend Na

Linear Fit
flow yield stress Pa = 11.288287 + 16.24154*Dry Blend Na
Summary of Fit

RSquare 0.03448
RSquare Adj 0.015548
Root Mean Square Error 21.80369
Mean of Response 19.45472
Observations (or Sum Wgts) 53
Analysis of Variance

Sum of
Source DF Squares Mean Square F Ratio
Model 1 865.831 865.831  1.8213
Error 51 24245.440 475.401 Prob>F
C. Total 52 25111.271 0.1831
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 11.288287 6.751855 1.67 0.1007

Dry Blend Na  16.24154 12.03485 1.35 0.1831
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Bivariate Fit of isothermal calorimetry
energy at peak uwW/g By Simulant Na
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isothermal calorimetry energy at peak uw/g
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Simulant Na

Linear Fit
isothermal calorimetry energy at peak uwW/g = 2488.5676 -
82.906212*Simulant Na
Summary of Fit
RSquare 0.022975
RSquare Adj 0.004186
Root Mean Square Error 621.1691
Mean of Response 2036.944
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 471813 471813 1.2228
Error 52 20064258 385851 Prob >F
C. Total 53 20536071 0.2739

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 2488.5676 417.0703 597 <.0001*
Simulant Na -82.90621  74.9742 -1.11 0.2739

Bivariate Fit of flow yield stress Pa By Simulant Na
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Simulant Na

Linear Fit
flow yield stress Pa = 83.605285 - 11.68973*Simulant Na
Summary of Fit
RSquare 0.348153
RSquare Adj 0.335371
Root Mean Square Error 17.91522
Mean of Response 19.45472
Observations (or Sum Wgts) 53
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 8742557 8742.56 27.2392
Error 51 16368.714 320.96 Prob>F
C. Total 52 25111.271 <.0001*

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 83.605285 12.53538 6.67 <.0001*
Simulant Na -11.68973 2.239791  -5.22 <.0001*
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Bivariate Fit of isothermal calorimetry energy at peak uw/g By P
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Linear Fit
isothermal calorimetry energy at peak uW/g = 2103.6238 -
1057.2839* P
Summary of Fit
RSquare 0.001189
RSquare Adj -0.01802
Root Mean Square Error 628.0563
Mean of Response 2036.944
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 24426 24426  0.0619
Error 52 20511645 394455 Prob >F
C. Total 53 20536071 0.8045

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 2103.6238 281.2571 7.48 <.0001*
P -1057.284 4248.786  -0.25 0.8045

Bivariate Fit of flow yield stress Pa By P

100
e

80
N Y
% &
é 60 Z
Y M
T 40 z X X
= Y &

20

o X r% ¥

0.02 003 004 005 006 007 008 009

Linear Fit
flow yield stress Pa = 41.898661 - 353.25899* P
Summary of Fit
RSquare 0.105483
RSquare Adj 0.087943
Root Mean Square Error 20.98667
Mean of Response 19.45472
Observations (or Sum Wgts) 53
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 2648.813 2648.81  6.0140
Error 51 22462.458 440.44 Prob>F
C. Total 52 25111.271 0.0177*

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 41.898661 9.595296 4.37 <.0001*
P -353.259 144.0493 -2.45 0.0177*
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Bivariate Fit of isothermal calorimetry energy at peak uw/g By Total S
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Total S
=

Linear Fit

isothermal calorimetry energy at peak uW/g = 1935.9584 +
167.1093*Total S

Summary of Fit

RSquare 0.001354
RSquare Adj -0.01785
Root Mean Square Error 628.0044
Mean of Response 2036.944
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 27814 27814  0.0705
Error 52 20508257 394390 Prob>F
C. Total 53 20536071 0.7916

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 1935.9584  389.7568 4.97 <.0001*
Total S 167.1093 629.2654 0.27 0.7916

Bivariate Fit of flow yield stress Pa By Total S

100
O
80
& Y
2 o ©
g 60 Z
= Y
i, % X9 ¢
) y ¥
20 T
X %Y
LS % ARALE
0.3 0.4 0.5 0.6 0.7 0.8 0.9

Total S

Linear Fit
flow yield stress Pa = 15.643034 + 6.3339229*Total S
Summary of Fit
RSquare 0.001562
RSquare Adj -0.01802
Root Mean Square Error 22.17225
Mean of Response 19.45472
Observations (or Sum Wgts) 53
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 39.227 39.227  0.0798
Error 51 25072.044 491.609 Prob>F
C. Total 52 25111.271 0.7787

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 15.643034 13.83316 1.13 0.2634
Total S  6.3339229  22.4227 0.28 0.7787
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Bivariate Fit of isothermal calorimetry
energy at peak uw/g By Dry Blend S
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isothermal calorimetry energy at peak uW/g
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z Q’g
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z
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Dry Blend S

F Ratio

0.0191

Prob > F
0.8906

Prob>|t|
<.0001*
0.8906

Linear Fit
isothermal calorimetry energy at peak uW/g = 2081.8972 -
95.533204*Dry Blend S
Summary of Fit
RSquare 0.000367
RSquare Adj -0.01886
Root Mean Square Error 628.3148
Mean of Response 2036.944
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square
Model 1 7537 7537
Error 52 20528534 394780
C. Total 53 20536071
Parameter Estimates
Term Estimate Std Error t Ratio
Intercept 2081.8972  336.3901 6.19
DryBlendS -95.5332 691.4139 -0.14
Bivariate Fit of flow yield stress Pa By Dry Blend S
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Dry Blend S

Linear Fit

flow yield stress Pa = 8.8429076 + 22.671242*Dry Blend S

Summary of Fit

RSquare 0.016545
RSquare Adj -0.00274
Root Mean Square Error 22.00526
Mean of Response 19.45472

Observations (or Sum Wgts)
Analysis of Variance

53

Sum of
Source DF Squares Mean Square
Model 1 415.458 415.458
Error 51 24695.813 484.232
C. Total 52 25111.271
Parameter Estimates
Term Estimate Std Error t Ratio
Intercept 8.8429076 11.84855 0.75
Dry Blend S 22.671242 24.47588 0.93
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F Ratio

0.8580

Prob>F
0.3587

Prob>|t|
0.4589
0.3587
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Bivariate Fit of isothermal calorimetry energy at peak uwW/g By Simulant S
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Simulant S

Linear Fit

isothermal calorimetry energy at peak uW/g = 1870.6872 +
1242.8903*Simulant S

Summary of Fit

RSquare 0.014841
RSquare Adj -0.0041
Root Mean Square Error 623.7494
Mean of Response 2036.944
Observations (or Sum Wgts) 54
Analysis of Variance

Sum of
Source DF Squares Mean Square F Ratio
Model 1 304779 304779  0.7834
Error 52 20231292 389063 Prob >F
C. Total 53 20536071 0.3802
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept ~ 1870.6872 206.1321 9.08 <.0001*
SimulantS 1242.8903  1404.27 0.89 0.3802

Bivariate Fit of flow yield stress Pa By Simulant S
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Simulant S

Linear Fit
flow yield stress Pa = 27.677209 - 61.490886*Simulant S
Summary of Fit

RSquare 0.029707
RSquare Adj 0.010682
Root Mean Square Error 21.85751
Mean of Response 19.45472
Observations (or Sum Wgts) 53
Analysis of Variance

Sum of
Source DF Squares Mean Square F Ratio
Model 1 745.978 745.978 1.5614
Error 51 24365.293 477.751 Prob>F
C. Total 52 25111.271 0.2172
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept ~ 27.677209 7.232814 3.83 0.0004*
SimulantS -61.49089 49.20944  -1.25 0.2172
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Bivariate Fit of isothermal calorimetry energy at peak uw/g By Si

Bivariate Fit of isothermal calorimetry energy at peak uwW/g By NO3-
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Si NO3-
Linear Fit Linear Fit
isothermal calorimetry energy at peak uW/g = 1879.9626 + isothermal calorimetry energy at peak uw/g = 2211.7057 -
14.219842* Si 32.004173* NO3-
Summary of Fit Summary of Fit
RSquare 0.000715 RSquare 0.008765
RSquare Adj -0.0185 RSquare Adj -0.0103
Root Mean Square Error 628.2054 Root Mean Square Error 625.6699
Mean of Response 2036.944 Mean of Response 2036.944
Observations (or Sum Wgts) 54 Observations (or Sum Wgts) 54
Analysis of Variance Analysis of Variance
Sum of Sum of
Source DF  Squares Mean Square F Ratio Source DF  Squares Mean Square F Ratio
Model 1 14686 14686  0.0372 Model 1 180001 180001  0.4598
Error 52 20521385 394642 Prob >F Error 52 20356070 391463 Prob>F
C. Total 53 20536071 0.8478 C. Total 53 20536071 0.5007
Parameter Estimates Parameter Estimates
Term Estimate Std Error tRatio Prob>|t| Term Estimate Std Error tRatio Prob>[t|
Intercept 1879.9626 818.2423 2.30 0.0256* Intercept 2211.7057 271.4231 8.15 <.0001*
Si 14.219842 73.71298 0.19 0.8478 NO3- -32.00417 47.19703  -0.68 0.5007
Bivariate Fit of flow yield stress Pa By Si Bivariate Fit of flow yield stress Pa By NO3-
100 100
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Si NO3-
Linear Fit Linear Fit
flow yield stress Pa = -144.768 + 14.918344* Si flow yield stress Pa = 44.72641 - 4.5915864* NO3-
Summary of Fit Summary of Fit
RSquare 0.618496 RSquare 0.14303
RSquare Adj 0.611016 RSquare Adj 0.126227
Root Mean Square Error 13.70562 Root Mean Square Error 20.54149
Mean of Response 19.45472 Mean of Response 19.45472
Observations (or Sum Wgts) 53 Observations (or Sum Wgts) 53
Analysis of Variance Analysis of Variance
Sum of Sum of
Source DF Squares Mean Square  F Ratio Source DF Squares Mean Square  F Ratio
Model 1 15531.232 15531.2 82.6816 Model 1 3591.674 3591.67 85120
Error 51 9580.040 187.8 Prob>F Error 51 21519.597 421.95 Prob>F
C. Total 52 25111.271 <.0001* C. Total 52 25111.271 0.0052*

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept  -144.768 18.15832  -7.97 <.0001*
Si 14.918344  1.640651 9.09 <.0001*
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Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept  44.72641 9.109968 491 <.0001*
NO3- -4.591586 1.573788  -2.92 0.0052*
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Bivariate Fit of isothermal calorimetry energy at peak uw/g By NO2-
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isothermal calorimetry energy at peak uwW/g
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NO2-

Linear Fit

isothermal calorimetry energy at peak uW/g = 2376.6946 -
327.23642* NO2-

Summary of Fit

RSquare 0.040212
RSquare Adj 0.021754
Root Mean Square Error 615.6654
Mean of Response 2036.944
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 825787 825787  2.1786
Error 52 19710284 379044 Prob >F
C. Total 53 20536071 0.1460

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 2376.6946 244.9548 9.70 <.0001*
NO2- -327.2364 221.7034  -1.48 0.1460

Bivariate Fit of flow yield stress Pa By NO2-
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NO2-

Linear Fit
flow yield stress Pa = 40.822436 - 20.385742* NO2-
Summary of Fit
RSquare 0.122954
RSquare Adj 0.105757
Root Mean Square Error 20.78072
Mean of Response 19.45472
Observations (or Sum Wgts) 53
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 3087.520 3087.52  7.1497
Error 51 22023.751 431.84 Prob>F
C. Total 52 25111.271 0.0100*

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 40.822436 8.485735 481 <.0001*
NO2- -20.38574 7.623988  -2.67 0.0100*
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Bivariate Fit of isothermal calorimetry energy at peak uwW/g By NO3+NO2
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NO3+NO2
Linear Fit
isothermal calorimetry energy at peak uW/g = 2341.2259 -
46.820996* NO3+NO2
Summary of Fit
RSquare 0.018577
RSquare Adj -0.0003
Root Mean Square Error 622.5655
Mean of Response 2036.944
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 381507 381507  0.9843
Error 52 20154564 387588 Prob>F
C. Total 53 20536071 0.3257
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 23412259  318.183 7.36 <.0001*
NO3+NO2 -46.821 47.19264 -0.99 0.3257
Bivariate Fit of flow yield stress Pa By NO3+NO2
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NO3+NO2
Linear Fit

flow yield stress Pa = 56.328045 - 5.6277196* NO3+NO2
Summary of Fit
RSquare 0.20925
RSquare Adj 0.193745
Root Mean Square Error 19.7319
Mean of Response 19.45472
Observations (or Sum Wgts) 53
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 5254527 5254.53 13.4957
Error 51 19856.744 389.35 Prob>F
C. Total 52 25111.271 0.0006*

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 56.328045 10.39675 5.42 <.0001*
NO3+NO2 -5.62772 1531915 -3.67 0.0006*
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Bivariate Fit of isothermal calorimetry energy at peak uw/g By |
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0.0025 0.003 0.0035 0.004 0.0045 0.005 0.0055

Linear Fit
isothermal calorimetry energy at peak uW/g = 2519.8961 -
111355.2* |
Summary of Fit
RSquare 0.026571
RSquare Adj 0.007852
Root Mean Square Error 620.0248
Mean of Response 2036.944
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 545673 545673  1.4194
Error 52 19990398 384431 Prob>F
C. Total 53 20536071 0.2389

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 2519.8961 414.0533 6.09 <.0001*
| -111355.2 93465.96 -1.19 0.2389

Bivariate Fit of flow yield stress Pa By |
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Linear Fit
flow yield stress Pa = 81.35469 - 14165.365* |
Summary of Fit
RSquare 0.327074
RSquare Adj 0.31388
Root Mean Square Error 18.20257
Mean of Response 19.45472
Observations (or Sum Wgts) 53
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 8213.255 8213.26  24.7885
Error 51 16898.016 331.33 Prob>F
C. Total 52 25111.271 <.0001*

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept  81.35469 12.68163 6.42 <.0001*
| -14165.37 2845135 -4.98 <.0001*
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Bivariate Fit of isothermal calorimetry energy at peak uw/g By OH
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OH
Linear Fit
isothermal calorimetry energy at peak uW/g = 1886.2068 +
2587.7709* OH
Summary of Fit
RSquare 0.012735
RSquare Adj -0.00625
Root Mean Square Error 624.4157
Mean of Response 2036.944
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 261536 261536  0.6708
Error 52 20274535 389895 Prob>F
C. Total 53 20536071 0.4165

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 1886.2068 202.7161 9.30 <.0001*
OH 2587.7709  3159.616 0.82 0.4165

Bivariate Fit of flow yield stress Pa By OH
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OH

Linear Fit
flow yield stress Pa = 27.979844 - 144.46596* OH
Summary of Fit
RSquare 0.031081
RSquare Adj 0.012082
Root Mean Square Error 21.84203
Mean of Response 19.45472
Observations (or Sum Wgts) 53
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 780.478 780.478  1.6360
Error 51 24330.794 477.074 Prob>F
C. Total 52 25111.271 0.2067

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 27.979844  7.309336 3.83 0.0004*
OH -144.466 1129479  -1.28 0.2067
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Bivariate Fit of isothermal calorimetry energy at peak uwW/g By Silica fume Bivariate Fit of isothermal calorimetry energy at peak uW/g By Xypex
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Silica fume Xypex
Linear Fit Linear Fit
isothermal calorimetry energy at peak uW/g = 2068.64 - 85.578* isothermal calorimetry energy at peak uW/g = 2047.04 - 27.258*
Silica fume Xypex
Summary of Fit Summary of Fit
RSquare 0.03302 RSquare 0.00335
RSquare Adj 0.014425 RSquare Adj -0.01582
Root Mean Square Error 617.9675 Root Mean Square Error 627.3766
Mean of Response 2036.944 Mean of Response 2036.944
Observations (or Sum Wgts) 54 Observations (or Sum Wgts) 54
Analysis of Variance Analysis of Variance
Sum of Sum of
Source DF Squares Mean Square F Ratio Source DF Squares Mean Square F Ratio
Model 1 678111 678111  1.7757 Model 1 68796 68796  0.1748
Error 52 19857960 381884 Prob>F Error 52 20467275 393601 Prob>F
C. Total 53 20536071 0.1885 C. Total 53 20536071 0.6776
Parameter Estimates Parameter Estimates
Term Estimate Std Error tRatio Prob>|t| Term Estimate Std Error tRatio Prob>[t|
Intercept 2068.64  87.3938 23.67 <.0001* Intercept ~ 2047.04 88.72445 23.07 <.0001*
Silica fume -85.578 64.22107 -1.33 0.1885 Xypex -27.258 65.19889 -0.42 0.6776
Bivariate Fit of flow yield stress Pa By Silica fume Bivariate Fit of flow yield stress Pa By Xypex
100 100
80 80
s & g g
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-1 0 1 2 3 4 5 6 -1 0 1 2 3 4 5 6
Silica fume Xypex
Linear Fit Linear Fit
flow yield stress Pa = 20.430612 - 2.5861224* Silica fume flow yield stress Pa = 20.740816 - 3.4081633* Xypex
Summary of Fit Summary of Fit
RSquare 0.024623 RSquare 0.042765
RSquare Adj 0.005498 RSquare Adj 0.023996
Root Mean Square Error 21.91469 Root Mean Square Error 21.70993
Mean of Response 19.45472 Mean of Response 19.45472
Observations (or Sum Wgts) 53 Observations (or Sum Wgts) 53
Analysis of Variance Analysis of Variance
Sum of Sum of
Source DF Squares Mean Square F Ratio Source DF Squares Mean Square F Ratio
Model 1 618.327 618.327  1.2875 Model 1 1073.893 1073.89  2.2785
Error 51 24492.944 480.254 Prob>F Error 51 24037.378 471.32 Prob>F
C. Total 52 25111.271 0.2618 C. Total 52 25111.271 0.1374
Parameter Estimates Parameter Estimates
Term Estimate Std Error tRatio Prob>|t| Term Estimate Std Error tRatio Prob>|t|
Intercept 20.430612 3.130671 6.53 <.0001* Intercept 20.740816 3.101419 6.69 <.0001*
Silica fume -2.586122 2.279163 -1.13 0.2618 Xypex  -3.408163 2257867 -1.51 0.1374
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Fit Group

Bivariate Fit of flow plastic viscosity cP By Total Al
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Total Al

Linear Fit
flow plastic viscosity cP = -335.8698 + 119.00087*Total Al
Summary of Fit

RSquare 0.33025

RSquare Adj 0.317118

Root Mean Square Error 125.3364

Mean of Response 204.1321

Observations (or Sum Wgts) 53

Analysis of Variance

Sum of

Source DF Squares Mean Square F Ratio
Model 1 3950525 395052 25.1478
Error 51  801169.6 15709 Prob >F
C. Total 52 1196222.1 <.0001*

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept -335.8698 109.0501 -3.08 0.0033*
Total Al 119.00087 23.73012 5.01 <.0001*

Bivariate Fit of leach index Na By Total Al
9

8.75
8.5

8.25

leach index Na

7.75

75
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Total Al

Linear Fit
leach index Na = 7.8966322 + 0.0814331*Total Al
Summary of Fit
RSquare 0.081633
RSquare Adj 0.063973
Root Mean Square Error 0.212799
Mean of Response 8.269074
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 0.2093125 0.209313  4.6223
Error 52 2.3547412 0.045283 Prob >F
C. Total 53  2.5640537 0.0362*

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 7.8966322 0.175637 44.96 <.0001*
Total Al 0.0814331 0.037877 2.15 0.0362*
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Bivariate Fit of flow plastic viscosity cP By Dry Blend Al
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X
X
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Dry Blend Al

Linear Fit
flow plastic viscosity cP = -363.5353 + 134.7066*Dry Blend Al
Summary of Fit

flow plastic viscosity cP

RSquare 0.41247

RSquare Adj 0.40095

Root Mean Square Error 117.3913

Mean of Response 204.1321

Observations (or Sum Wgts) 53

Analysis of Variance

Sum of

Source DF Squares Mean Square F Ratio
Model 1 4934059 493406  35.8041
Error 51  702816.1 13781 Prob>F
C. Total 52 1196222.1 <.0001*

Parameter Estimates

Term Estimate Std Error tRatio Prob>[t|
Intercept -363.5353  96.23031  -3.78 0.0004*
Dry Blend Al 1347066 2251243 598 <.0001*

Bivariate Fit of leach index Na By Dry Blend Al
9

Z
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k- 85
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E > Y XY Z
8 Y 4
7.75
Z
75
3 35 4 4.5 5 55 6 6.5
Dry Blend Al
Linear Fit
leach index Na = 7.8691281 + 0.0940478*Dry Blend Al
Summary of Fit
RSquare 0.108416
RSquare Adj 0.09127
Root Mean Square Error 0.209673
Mean of Response 8.269074
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 0.2779840 0.277984  6.3232
Error 52 2.2860697 0.043963 Prob>F

C. Total 53 2.5640537 0.0150*

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 7.8691281 0.161589 48.70 <.0001*
Dry Blend Al 0.0940478 0.037401 2,51 0.0150*
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Bivariate Fit of flow plastic viscosity cP By Simulant Al
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Simulant Al

Linear Fit
flow plastic viscosity cP = 258.9282 - 169.27861*Simulant Al
Summary of Fit
RSquare 0.04856
RSquare Adj 0.029904
Root Mean Square Error 149.3866
Mean of Response 204.1321
Observations (or Sum Wgts) 53
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 58088.0 58088.0  2.6029
Error 51 1138134.0 22316.4 Prob>F
C. Total 52 1196222.1 0.1128

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 258.9282 39.68139 6.53 <.0001*
Simulant Al -169.2786 104.9229  -1.61 0.1128

Bivariate Fit of leach index Na By Simulant Al
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75
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Simulant Al

Linear Fit

leach index Na = 8.3295104 - 0.188262*Simulant Al
Summary of Fit
RSquare 0.028305
RSquare Adj 0.009619
Root Mean Square Error 0.21889
Mean of Response 8.269074
Observations (or Sum Wgts) 54
Analysis of Variance

Sum of

Source DF Squares Mean Square  F Ratio
Model 1 0.0725763 0.072576  1.5148
Error 52 24914774 0.047913 Prob>F
C. Total 53  2.5640537 0.2240
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 8.3295104 0.057433 145.03 <.0001*
Simulant Al -0.188262 0.152965 -1.23 0.2240
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Bivariate Fit of flow plastic viscosity cP By Ca
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Linear Fit
flow plastic viscosity cP = 0.8931432 + 18.597293* Ca
Summary of Fit
RSquare 0.038109
RSquare Adj 0.019249
Root Mean Square Error 150.2048
Mean of Response 204.1321
Observations (or Sum Wgts) 53
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 45587.2 45587.2  2.0206
Error 51 1150634.9 225615 Prob>F
C. Total 52 1196222.1 0.1613

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 0.8931432  144.4589 0.01 0.9951

Ca 18597293 13.08314 142 0.1613
Bivariate Fit of leach index Na By Ca
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Linear Fit
leach index Na = 7.8653602 + 0.0368722* Ca
Summary of Fit
RSquare 0.070533
RSquare Adj 0.052659
Root Mean Square Error 0.214081
Mean of Response 8.269074
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 0.1808511 0.180851  3.9461
Error 52 2.3832026 0.045831 Prob >F
C. Total 53 2.5640537 0.0523

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 7.8653602 0.205309 38.31 <.0001*
Ca 0.0368722 0.018562  1.99 0.0523

15

15
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Bivariate Fit of flow plastic viscosity cP By Total Cr
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Total Cr

Linear Fit

flow plastic viscosity cP = 289.40713 - 1678.2689*Total Cr
Summary of Fit
RSquare 0.028572
RSquare Adj 0.009525
Root Mean Square Error 150.9476
Mean of Response 204.1321
Observations (or Sum Wgts) 53
Analysis of Variance

Sum of

Source DF Squares Mean Square F Ratio
Model 1 34178.7 34178.7  1.5000
Error 51 1162043.3 22785.2 Prob>F
C. Total 52 1196222.1 0.2263
Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 289.40713 72.64748 3.98 0.0002*
Total Cr -1678.269 1370.281 -1.22 0.2263

Bivariate Fit of leach index Na By Total Cr
9
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75

Total Cr

Linear Fit
leach index Na = 8.4319644 - 3.2190581*Total Cr
Summary of Fit
RSquare 0.049549
RSquare Adj 0.031271
Root Mean Square Error 0.216484
Mean of Response 8.269074
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 0.1270463 0.127046  2.7109
Error 52 2.4370074 0.046866 Prob >F
C. Total 53 2.5640537 0.1057

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 8.4319644 0.103226 81.68 <.0001*
Total Cr -3.219058 1.955125 -1.65 0.1057
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Bivariate Fit of flow plastic viscosity cP By Dry Blend Cr
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Dry Blend Cr

Linear Fit
flow plastic viscosity cP = -55.45356 + 30655.166*Dry Blend Cr
Summary of Fit

RSquare 0.181012
RSquare Adj 0.164953
Root Mean Square Error 138.5988
Mean of Response 204.1321
Observations (or Sum Wgts) 53
Analysis of Variance

Sum of
Source DF Squares Mean Square F Ratio
Model 1 216530.5 216530 11.2720
Error 51  979691.6 19210 Prob>F
C. Total 52 1196222.1 0.0015*
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept -55.45356  79.6274 -0.70 0.4893

Dry Blend Cr 30655.166 9130.694  3.36 0.0015*
Bivariate Fit of leach index Na By Dry Blend Cr
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Dry Blend Cr

Linear Fit
leach index Na = 8.0540223 + 25.366528*Dry Blend Cr
Summary of Fit
RSquare 0.057894
RSquare Adj 0.039776
Root Mean Square Error 0.215532
Mean of Response 8.269074
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 0.1484421 0.148442 3.1955
Error 52 24156116 0.046454 Prob >F
C. Total 53 2.5640537 0.0797

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 8.0540223 0.123827 65.04 <.0001*
Dry Blend Cr 25.366528 14.19039  1.79 0.0797
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Bivariate Fit of flow plastic viscosity cP By Simulant Cr
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Simulant Cr

Linear Fit
flow plastic viscosity cP = 298.10414 - 2219.5818*Simulant Cr
Summary of Fit
RSquare
RSquare Adj
Root Mean Square Error 149.1944
Mean of Response 204.1321
Observations (or Sum Wgts) 53
Analysis of Variance
Sum of
Squares Mean Square F Ratio
61014.7 61014.7  2.7411
1135207.4 22259.0 Prob>F
1196222.1 0.1039

0.051006
0.032398

Source DF
Model 1
Error 51
C. Total 52

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 298.10414  60.34531 4.94 <.0001*
Simulant Cr -2219.582 1340.623 -1.66 0.1039

Bivariate Fit of leach index Na By Simulant Cr
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Simulant Cr

Linear Fit
leach index Na = 8.4217614 - 3.6251834*Simulant Cr

Summary of Fit

RSquare

RSquare Adj

Root Mean Square Error 0.214811

Mean of Response 8.269074

Observations (or Sum Wgts) 54

Analysis of Variance

Sum of

Squares Mean Square  F Ratio
0.1645691 0.164569  3.5664
2.3994846 0.046144 Prob>F
25640537 0.0645

0.064183
0.046187

Source DF
Model 1
Error 52
C. Total 53

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 8.4217614 0.085973 97.96 <.0001*
Simulant Cr -3.625183 1.919611 -1.89 0.0645
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Bivariate Fit of flow plastic viscosity cP By Fe
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Linear Fit

gz
Xz

16 17 18 19

flow plastic viscosity cP = -608.8685 + 610.6592* Fe

Summary of Fit

RSquare 0.540153
RSquare Adj 0.531137
Root Mean Square Error 103.855
Mean of Response 204.1321
Observations (or Sum Wgts) 53
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 6461431 646143  59.9065
Error 51  550079.0 10786 Prob>F
C. Total 52 1196222.1 <.0001*
Parameter Estimates
Term Estimate Std Error tRatio Prob>[t|
Intercept -608.8685 106.0041  -5.74 <.0001*
Fe 610.6592  78.89727 7.74 <.0001*
Bivariate Fit of leach index Na By Fe
9
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< 85
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7.75
4
75

1 11 12 13 14 15

Linear Fit

leach index Na = 7.66155 + 0.4531783* Fe
Summary of Fit
RSquare
RSquare Adj
Root Mean Square Error 0.203718
Mean of Response 8.269074
Observations (or Sum Wgts) 54
Analysis of Variance

Sum of

0.15834
0.142154

Source DF
Model 1
Error 52
C. Total 53

0.4059921
2.1580616
2.5640537

Parameter Estimates

Squares Mean Square
0.405992
0.041501 Prob>F

16 17 18 19

F Ratio
9.7827

0.0029*

Term Estimate Std Error tRatio Prob>|t|
Intercept ~ 7.66155 0.196207 39.05 <.0001*
Fe 0.4531783  0.144891 3.13 0.0029*
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Bivariate Fit of flow plastic viscosity cP By Mg
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Linear Fit
flow plastic viscosity cP = 153.03261 + 29.145113* Mg
Summary of Fit
RSquare 0.019606
RSquare Adj 0.000383
Root Mean Square Error 151.6425
Mean of Response 204.1321
Observations (or Sum Wgts) 53
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 23453.7 234537  1.0199
Error 51 1172768.4 229955 Prob>F
C. Total 52 1196222.1 0.3173
Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 153.03261 54.71762 2.80 0.0073*
Mg 29.145113 28.859 1.01 0.3173

Bivariate Fit of leach index Na By Mg
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Mg

Linear Fit
leach index Na = 8.210133 + 0.0339102* Mg
Summary of Fit
RSquare 0.012676
RSquare Adj -0.00631
Root Mean Square Error 0.220644
Mean of Response 8.269074
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 0.0325026 0.032503  0.6676
Error 52 25315511 0.048684 Prob >F
C. Total 53  2.5640537 0.4176

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept  8.210133 0.078135 105.08 <.0001*
Mg 0.0339102  0.041501 0.82 0.4176
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Bivariate Fit of flow plastic viscosity cP By Total Na
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Linear Fit
flow plastic viscosity cP = 519.10829 - 52.578623*Total Na
Summary of Fit
RSquare 0.144811
RSquare Adj 0.128043
Root Mean Square Error 141.6289
Mean of Response 204.1321
Observations (or Sum Wgts) 53
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 173226.3 173226  8.6359
Error 51 1022995.8 20059 Prob>F
C. Total 52 1196222.1 0.0049*

flow plastic viscosity cP

Parameter Estimates

Term Estimate Std Error tRatio Prob>[t|
Intercept 519.10829 108.9334 477 <.0001*
Total Na -52.57862 17.89181 -2.94 0.0049*

Bivariate Fit of leach index Na By Total Na
9
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Total Na

Linear Fit
leach index Na = 8.7695608 - 0.0842007*Total Na
Summary of Fit
RSquare 0.190446
RSquare Adj 0.174878
Root Mean Square Error 0.199795
Mean of Response 8.269074
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 0.4883147 0.488315 12.2329
Error 52 2.0757390 0.039918 Prob >F
C. Total 53 2.5640537 0.0010*

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 8.7695608 0.145656 60.21 <.0001*
Total Na -0.084201 0.024074 -3.50 0.0010*

JMP 11.1.1



Appendix D. Response Variables Correlated to Factors

Bivariate Fit of flow plastic viscosity cP By Dry Blend Na
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Dry Blend Na

Linear Fit
flow plastic viscosity cP = 266.05621 - 123.15582*Dry Blend Na
Summary of Fit
RSquare 0.041618
RSquare Adj 0.022826
Root Mean Square Error 149.9306
Mean of Response 204.1321
Observations (or Sum Wgts) 53
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 49783.9 49783.9  2.2147
Error 51 1146438.2 22479.2 Prob>F
C. Total 52 1196222.1 0.1429

Parameter Estimates

Term Estimate Std Error tRatio Prob>[t|
Intercept 266.05621 46.42836 5.73 <.0001*
Dry Blend Na -123.1558 82.75626  -1.49 0.1429

Bivariate Fit of leach index Na By Dry Blend Na
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Dry Blend Na

Linear Fit
leach index Na = 8.2656039 + 0.0069881*Dry Blend Na
Summary of Fit
RSquare 6.463e-5
RSquare Adj -0.01916
Root Mean Square Error 0.222049
Mean of Response 8.269074
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 0.0001657 0.000166  0.0034
Error 52 2.5638880 0.049306 Prob >F
C. Total 53 2.5640537 0.9540

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 8.2656039 0.067054 123.27 <.0001*
Dry Blend Na 0.0069881 0.120542  0.06 0.9540
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Bivariate Fit of flow plastic viscosity cP By Simulant Na
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Simulant Na

Linear Fit

flow plastic viscosity cP = 452.05668 - 45.177645*Simulant Na
Summary of Fit
RSquare 0.10916
RSquare Adj 0.091693
Root Mean Square Error 144.5508
Mean of Response 204.1321
Observations (or Sum Wgts) 53
Analysis of Variance

Sum of

Source DF Squares Mean Square F Ratio
Model 1 130580.0 130580  6.2494
Error 51 1065642.1 20895 Prob>F
C. Total 52 1196222.1 0.0157*
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 452.05668  101.143 4.47 <.0001*
Simulant Na -45.17765 18.07198 -2.50 0.0157*

Bivariate Fit of leach index Na By Simulant Na
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Linear Fit
leach index Na = 8.7311875 - 0.084832*Simulant Na
Summary of Fit
RSquare 0.192658
RSquare Adj 0.177133
Root Mean Square Error 0.199522
Mean of Response 8.269074
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 0.4939864 0.493986  12.4089
Error 52 2.0700673 0.039809 Prob >F
C. Total 53  2.5640537 0.0009*

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 8.7311875 0.133965 65.18 <.0001*
Simulant Na -0.084832 0.024082  -3.52 0.0009*
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Bivariate Fit of flow plastic viscosity cP By P
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Linear Fit
flow plastic viscosity cP = 264.05619 - 943.1824* P
Summary of Fit

RSquare 0.015785

RSquare Adj -0.00351

Root Mean Square Error 151.9378

Mean of Response 204.1321

Observations (or Sum Wgts) 53

Analysis of Variance

Sum of

Source DF Squares Mean Square F Ratio
Model 1 18882.4 18882.4  0.8179
Error 51 1177339.7 23085.1 Prob>F

C. Total 52 1196222.1 0.3700
Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 264.05619 69.46733 3.80 0.0004*
P -943.1824 1042.878  -0.90 0.3700

Bivariate Fit of leach index Na By P
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leach index Na
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Linear Fit
leach index Na = 8.4811108 - 3.3621042* P
Summary of Fit

RSquare 0.09633

RSquare Adj 0.078952

Root Mean Square Error 0.21109

Mean of Response 8.269074

Observations (or Sum Wgts) 54

Analysis of Variance

Sum of

Source DF Squares Mean Square  F Ratio
Model 1 0.2469959 0.246996  5.5431
Error 52 23170578 0.044559 Prob >F

C. Total 53 2.5640537 0.0224*
Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 8.4811108  0.09453 89.72 <.0001*
P -3.362104 1.428016 -2.35 0.0224*
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Bivariate Fit of flow plastic viscosity cP By Total S
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0
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Total S
Linear Fit
flow plastic viscosity cP = 164.44062 + 65.955803*Total S
Summary of Fit
RSquare 0.003556
RSquare Adj -0.01598
Root Mean Square Error 152.8788
Mean of Response 204.1321
Observations (or Sum Wgts) 53
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 4253.5 42535  0.1820
Error 51 1191968.5 233719 Prob>F
C. Total 52 1196222.1 0.6715
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 164.44062 95.38033 1.72 0.0908
Total S  65.955803 154.6056 0.43 0.6715
Bivariate Fit of leach index Na By Total S
9
4
8.75
X & Z Y Y
s 85 X Z
< X X LYY Y
=l X YY Y
£ 825 2'
A SR S S A
3 X O
K 8 Z
7.75
Z
75
0.3 0.4 0.5 0.6 0.7 038 0.9

Total S

Linear Fit
leach index Na = 8.2099627 + 0.0978162*Total S
Summary of Fit

RSquare 0.003717

RSquare Adj -0.01544

Root Mean Square Error 0.221643

Mean of Response 8.269074

Observations (or Sum Wgts) 54

Analysis of Variance

Sum of

Source DF Squares Mean Square  F Ratio
Model 1 0.0095297 0.009530  0.1940
Error 52 25545240 0.049125 Prob >F

C. Total 53  2.5640537 0.6614

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 8.2099627 0.137558 59.68 <.0001*
Total S  0.0978162 0.222088 0.44 0.6614
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Bivariate Fit of flow plastic viscosity cP By Dry Blend S
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Dry Blend S

Linear Fit
flow plastic viscosity cP = 170.16942 + 72.558375*Dry Blend S
Summary of Fit
RSquare 0.003557
RSquare Adj -0.01598
Root Mean Square Error 152.8787
Mean of Response 204.1321
Observations (or Sum Wgts) 53
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 4255.5 42555  0.1821
Error 51 1191966.6 233719 Prob>F
C. Total 52 1196222.1 0.6714

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 170.16942 82.31624 2.07 0.0438*
Dry Blend S 72.558375 170.0429 0.43 0.6714

Y

flow plastic viscosity cP

Bivariate Fit of leach index Na By Dry Blend S
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Dry Blend S
Linear Fit
leach index Na = 8.1603306 + 0.2311005*Dry Blend S
Summary of Fit
RSquare 0.017201
RSquare Adj -0.0017
Root Mean Square Error 0.220138
Mean of Response 8.269074
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 0.0441042 0.044104  0.9101
Error 52 2.5199495 0.048461 Prob>F
C. Total 53 2.5640537 0.3445
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|

Intercept 8.1603306 0.117858 69.24 <.0001*
Dry Blend S 0.2311005 0.242245 0.95 0.3445
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Bivariate Fit of flow plastic viscosity cP By Simulant S
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Simulant S

Linear Fit
flow plastic viscosity cP = 200.21623 + 29.284169*Simulant S
Summary of Fit
RSquare 0.000141
RSquare Adj -0.01946
Root Mean Square Error 153.1405
Mean of Response 204.1321
Observations (or Sum Wgts) 53
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 169.2 169.2  0.0072
Error 51 1196052.9 23452.0 Prob>F
C. Total 52 1196222.1 0.9326

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept ~ 200.21623 50.67534 3.95 0.0002*
SimulantS 29.284169 344.7766 0.08 0.9326

Bivariate Fit of leach index Na By Simulant S
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Simulant S

Linear Fit

leach index Na = 8.3325555 - 0.4745687*Simulant S
Summary of Fit
RSquare 0.01733
RSquare Adj -0.00157
Root Mean Square Error 0.220123
Mean of Response 8.269074
Observations (or Sum Wgts) 54
Analysis of Variance

Sum of

Source DF Squares Mean Square F Ratio
Model 1 0.0444342 0.044434  0.9170
Error 52 25196195 0.048454 Prob >F
C. Total 53 2.5640537 0.3427
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept ~ 8.3325555 0.072745 11455 <.0001*
SimulantS -0.474569 0.495571  -0.96 0.3427
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Bivariate Fit of flow plastic viscosity cP By Si
700

600
500
400

300

flow plastic viscosity cP

200

100

9 95 10 105 11 115 12 125 13 135

Si

Linear Fit
flow plastic viscosity cP = -827.7094 + 93.734686* Si
Summary of Fit

RSquare 0.51257

RSquare Adj 0.503013

Root Mean Square Error 106.9244

Mean of Response 204.1321

Observations (or Sum Wgts) 53

Analysis of Variance

Sum of

Source DF Squares Mean Square F Ratio
Model 1 6131480 613148 53.6305
Error 51  583074.1 11433 Prob>F
C. Total 52 1196222.1 <.0001*

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept -827.7094 141.6622 -5.84 <.0001*

Si 93.734686 1279954  7.32 <.0001*
Bivariate Fit of leach index Na By Si
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Linear Fit
leach index Na = 7.2732649 + 0.0902031* Si
Summary of Fit
RSquare 0.230479
RSquare Adj 0.21568
Root Mean Square Error 0.194792
Mean of Response 8.269074
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 0.5909603 0.590960 15.5745
Error 52 1.9730935 0.037944 Prob >F
C. Total 53  2.5640537 0.0002*

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 7.2732649 0.253719  28.67 <.0001*
Si 0.0902031 0.022857  3.95 0.0002*
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Bivariate Fit of flow plastic viscosity cP By NO3-
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flow plastic viscosity cP
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NO3-

Linear Fit
flow plastic viscosity cP = 252.46546 - 8.7816401* NO3-
Summary of Fit

RSquare 0.010983

RSquare Adj -0.00841

Root Mean Square Error 152.308

Mean of Response 204.1321

Observations (or Sum Wgts) 53

Analysis of Variance

Sum of

Source DF Squares Mean Square F Ratio
Model 1 13137.8 13137.8  0.5663
Error 51 1183084.3 23197.7 Prob>F

C. Total 52 1196222.1 0.4552
Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 252.46546 67.54724 3.74 0.0005*
NO3- -8.78164 11.66909 -0.75 0.4552

Bivariate Fit of leach index Na By NO3-
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leach index Na
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75

Linear Fit
leach index Na = 8.4323638 - 0.0299034* NO3-
Summary of Fit
RSquare 0.061288
RSquare Adj 0.043236
Root Mean Square Error 0.215143
Mean of Response 8.269074
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 0.1571455 0.157145  3.3950
Error 52  2.4069082 0.046287 Prob>F
C. Total 53 2.5640537 0.0711

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 8.4323638 0.093332 90.35 <.0001*
NO3-  -0.029903 0.016229 -1.84 0.0711

10

10
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Bivariate Fit of flow plastic viscosity cP By NO2-
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Linear Fit
flow plastic viscosity cP = 317.19707 - 107.86897* NO2-
Summary of Fit

RSquare 0.072267
RSquare Adj 0.054076
Root Mean Square Error 1475137
Mean of Response 204.1321
Observations (or Sum Wgts) 53
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 86447.0 86447.0  3.9727
Error 51 1109775.1 21760.3 Prob>F
C. Total 52 1196222.1 0.0516

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 317.19707 60.23672 527 <.0001*

NO2- -107.869 54.11953 -1.99 0.0516
Bivariate Fit of leach index Na By NO2-
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Linear Fit
leach index Na = 8.4218176 - 0.1471176* NO2-
Summary of Fit
RSquare 0.065095
RSquare Adj 0.047116
Root Mean Square Error 0.214707
Mean of Response 8.269074
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 0.1669068 0.166907  3.6206
Error 52  2.3971469 0.046099 Prob >F
C. Total 53 2.5640537 0.0626

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 8.4218176 0.085425 98.59 <.0001*
NO2- -0.147118 0.077317 -1.90 0.0626
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Bivariate Fit of flow plastic viscosity cP By NO3+NO2
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NO3+NO2

Linear Fit

flow plastic viscosity cP = 294.86382 - 13.847755* NO3+NO2
Summary of Fit
RSquare 0.026596
RSquare Adj 0.00751
Root Mean Square Error 151.101
Mean of Response 204.1321
Observations (or Sum Wgts) 53
Analysis of Variance

Sum of

Source DF Squares Mean Square F Ratio
Model 1 31814.7 31814.7 1.3935
Error 51 1164407.4 228315 Prob>F
C. Total 52 1196222.1 0.2433
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 294.86382 79.61522 3.70 0.0005*
NO3+NO2 -13.84776 11.73095 -1.18 0.2433

Bivariate Fit of leach index Na By NO3+NO2
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Linear Fit
leach index Na = 8.5076878 - 0.0367164* NO3+NO2
Summary of Fit
RSquare 0.091499
RSquare Adj 0.074028
Root Mean Square Error 0.211653
Mean of Response 8.269074
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 0.2346080 0.234608  5.2371
Error 52 2.3294457 0.044797 Prob>F
C. Total 53 25640537 0.0262*

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 8.5076878 0.108172 78.65 <.0001*
NO3+NO2 -0.036716 0.016044 -2.29 0.0262*
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Bivariate Fit of flow plastic viscosity cP By |

flow plastic viscosity cP
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Linear Fit
flow plastic viscosity cP = 422.90062 - 50063.613* |

Summary of Fit

RSquare 0.085761

RSquare Adj 0.067835

Root Mean Square Error 146.4369

Mean of Response 204.1321

Observations (or Sum Wgts) 53

Analysis of Variance

Sum of

Source DF Squares Mean Square F Ratio
Model 1 102589.8 102590  4.7841
Error 51 1093632.3 21444 Prob>F

C. Total 52 1196222.1 0.0333*

Bivariate Fit of flow plastic viscosity cP By OH

flow plastic viscosity cP
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Linear Fit
flow plastic viscosity cP = 282.74574 - 1332.1794* OH

Summary of Fit

RSquare 0.055481

RSquare Adj 0.036961

Root Mean Square Error 148.8422

Mean of Response 204.1321

Observations (or Sum Wgts) 53

Analysis of Variance

Sum of

Source DF Squares Mean Square F Ratio
Model 1 66367.4 66367.4  2.9957
Error 51 1129854.7 221540 Prob>F

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 422.90062 102.0218 4.15 0.0001*
I -50063.61 22888.68 -2.19 0.0333*

Bivariate Fit of leach index Na By |
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Linear Fit
leach index Na = 8.722248 - 104.48929* |
Summary of Fit
RSquare 0.187382
RSquare Adj 0.171755
Root Mean Square Error 0.200173
Mean of Response 8.269074
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 0.4804573 0.480457  11.9907
Error 52 2.0835964 0.040069 Prob >F
C. Total 53  2.5640537 0.0011*

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept  8.722248 0.133676 65.25 <.0001*
| -104.4893 30.17516  -3.46 0.0011*

SRNL-L3100-2014-00170

C. Total 52 1196222.1 0.0895
Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 282.74574  49.80937 5.68 <.0001*

OH -1332.179 769.6822 -1.73 0.0895
Bivariate Fit of leach index Na By OH
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Linear Fit
leach index Na = 8.3907064 - 2.0881078* OH
Summary of Fit

RSquare 0.066414

RSquare Adj 0.04846

Root Mean Square Error 0.214555

Mean of Response 8.269074

Observations (or Sum Wgts) 54

Analysis of Variance

Sum of

Source DF Squares Mean Square  F Ratio
Model 1 0.1702883 0.170288  3.6992
Error 52 2.3937654 0.046034 Prob>F

C. Total 53 25640537 0.0599

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 8.3907064 0.069655 120.46 <.0001*
OH -2.088108 1.085674 -1.92 0.0599
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Bivariate Fit of flow plastic viscosity cP By Silica fume
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Linear Fit
flow plastic viscosity cP = 209.67347 - 14.684694* Silica fume
Summary of Fit
RSquare 0.016666
RSquare Adj -0.00261
Root Mean Square Error 151.8698
Mean of Response 204.1321
Observations (or Sum Wgts) 53
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 19936.5 19936.5  0.8644
Error 51 1176285.5 23064.4 Prob>F
C. Total 52 1196222.1 0.3569

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 209.67347  21.69568 9.66 <.0001*
Silica fume -14.68469 15.79469 -0.93 0.3569

Bivariate Fit of leach index Na By Silica fume
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Linear Fit
leach index Na = 8.2766 - 0.02032* Silica fume
Summary of Fit

RSquare 0.014911
RSquare Adj -0.00403
Root Mean Square Error 0.220394
Mean of Response 8.269074
Observations (or Sum Wgts) 54
Analysis of Variance

Sum of
Source DF Squares Mean Square F Ratio
Model 1 0.0382317 0.038232  0.7871
Error 52 25258220 0.048573 Prob >F
C. Total 53 2.5640537 0.3791
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 8.2766 0.031168 265.54 <.0001*

Silicafume  -0.02032 0.022904 -0.89 0.3791
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Bivariate Fit of flow plastic viscosity cP By Xypex
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Linear Fit
flow plastic viscosity cP = 208.97959 - 12.845918* Xypex
Summary of Fit
RSquare 0.012754
RSquare Adj -0.0066
Root Mean Square Error 152.1716
Mean of Response 204.1321
Observations (or Sum Wgts) 53
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 15256.3 15256.3  0.6588
Error 51 1180965.7 23156.2 Prob>F
C. Total 52 1196222.1 0.4207

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 208.97959  21.7388 9.61 <.0001*
Xypex  -12.84592 15.82608 -0.81 0.4207

flow plastic viscosity cP

Bivariate Fit of leach index Na By Xypex
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Linear Fit
leach index Na = 8.2786 - 0.02572* Xypex
Summary of Fit
RSquare 0.023889
RSquare Adj 0.005117
Root Mean Square Error 0.219387
Mean of Response 8.269074
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 0.0612517 0.061252 1.2726
Error 52 25028020 0.048131 Prob>F
C. Total 53 2.5640537 0.2645

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 8.2786 0.031026 266.83 <.0001*
Xypex -0.02572  0.022799  -1.13 0.2645
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Appendix D. Response Variables Correlated to Factors

Fit Group
Bivariate Fit of leach index NO3- By Total Al
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3 35 4 45 5 55 6 6.5 7

Total Al

Linear Fit
leach index NO3- = 8.0255183 + 0.04973*Total Al
Summary of Fit

RSquare 0.021193

RSquare Adj 0.00237

Root Mean Square Error 0.26331

Mean of Response 8.252963

Observations (or Sum Wgts) 54

Analysis of Variance

Sum of

Source DF Squares Mean Square F Ratio
Model 1 0.0780602 0.078060 1.1259
Error 52 3.6052657 0.069332 Prob >F

C. Total 53 3.6833259 0.2936
Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 8.0255183 0.217326 36.93 <.0001*
Total Al 0.04973  0.046867 1.06 0.2936

Bivariate Fit of leach index | By Total Al
11
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75 4

Total Al

Linear Fit
leach index | = 9.8832904 - 0.2457249*Total Al
Summary of Fit

RSquare 0.063202

RSquare Adj 0.045186

Root Mean Square Error 0.73706

Mean of Response 8.759444

Observations (or Sum Wgts) 54

Analysis of Variance

Sum of

Source DF Squares Mean Square  F Ratio
Model 1 1.905864 1.90586  3.5082
Error 52 28.249419 0.54326 Prob>F

C. Total 53 30.155283 0.0667

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 9.8832904 0.608343 16.25 <.0001*
Total Al -0.245725 0.131192  -1.87 0.0667

SRNL-L3100-2014-00170

Bivariate Fit of leach index NO3- By Dry Blend Al
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Dry Blend Al

Linear Fit

leach index NO3- = 7.9372729 + 0.074235*Dry Blend Al
Summary of Fit
RSquare 0.047022
RSquare Adj 0.028695
Root Mean Square Error 0.259812
Mean of Response 8.252963
Observations (or Sum Wgts) 54
Analysis of Variance

Sum of

Source DF Squares Mean Square F Ratio
Model 1 0.1731965 0.173197  2.5658
Error 52 35101294 0.067502 Prob > F
C. Total 53  3.6833259 0.1153
Parameter Estimates
Term Estimate Std Error tRatio Prob>[t|
Intercept 7.9372729  0.20023 39.64 <.0001*
Dry Blend Al 0.074235 0.046345 1.60 0.1153

Bivariate Fit of leach index | By Dry Blend Al
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Dry Blend Al

Linear Fit
leach index | = 9.5382957 - 0.183148*Dry Blend Al
Summary of Fit
RSquare 0.034959
RSquare Adj 0.016401
Root Mean Square Error 0.748088
Mean of Response 8.759444
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 1.054208 1.05421 1.8837
Error 52 29.101076 0.55964 Prob > F
C. Total 53 30.155283 0.1758

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 95382957 0576531 16.54 <.0001*
Dry Blend Al -0.183148 0.133442  -1.37 0.1758
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Appendix D. Response Variables Correlated to Factors

Bivariate Fit of leach index NO3- By Simulant Al
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Simulant Al

Linear Fit
leach index NO3- = 8.3726756 - 0.3729107*Simulant Al
Summary of Fit
RSquare 0.077311
RSquare Adj 0.059567
Root Mean Square Error 0.25565
Mean of Response 8.252963
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 0.2847600 0.284760  4.3570
Error 52 3.3985659 0.065357 Prob >F
C. Total 53 3.6833259 0.0418*

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 8.3726756 0.067079 124.82 <.0001*
Simulant Al -0.372911 0.178653  -2.09 0.0418*

Bivariate Fit of leach index | By Simulant Al
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Simulant Al

Linear Fit
leach index | = 9.0730553 - 0.9769132*Simulant Al
Summary of Fit
RSquare 0.064806
RSquare Adj 0.046822
Root Mean Square Error 0.736429
Mean of Response 8.759444
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 1954256 1.95426  3.6035
Error 52 28.201028 0.54233 Prob>F
C. Total 53 30.155283 0.0632

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 9.0730553 0.193227 46.96 <.0001*
Simulant Al -0.976913 0.514631  -1.90 0.0632

SRNL-L3100-2014-00170

Bivariate Fit of leach index NO3- By Ca
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Linear Fit
leach index NO3- = 7.8906789 + 0.0330883* Ca
Summary of Fit
RSquare 0.03954
RSquare Adj 0.021069
Root Mean Square Error 0.26083
Mean of Response 8.252963
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 0.1456372 0.145637  2.1407
Error 52 35376887 0.068032 Prob>F
C. Total 53 3.6833259 0.1495

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 7.8906789 0.250143 31.54 <.0001*

Ca 0.0330883 0.022615  1.46 0.1495
Bivariate Fit of leach index | By Ca
11
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leach index |

it e

75
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Linear Fit
leach index | = 8.1476458 + 0.0558771* Ca
Summary of Fit
RSquare 0.013773
RSquare Adj -0.00519
Root Mean Square Error 0.756255
Mean of Response 8.759444
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 0415328 0.415328  0.7262
Error 52 29.739956 0.571922 Prob >F
C. Total 53 30.155283 0.3980

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 8.1476458 0.725268 11.23 <.0001*
Ca 0.0558771  0.06557  0.85 0.3980
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Bivariate Fit of leach index NO3- By Total Cr

leach index NO3-

75 Z

0.02 0.03 0.04 0.05 0.06 0.07

Total Cr

Linear Fit
leach index NO3- = 8.5376628 - 5.6262727*Total Cr
Summary of Fit

RSquare 0.105367

RSquare Adj 0.088163

Root Mean Square Error 0.251733

Mean of Response 8.252963

Observations (or Sum Wgts) 54

Analysis of Variance

Sum of

Source DF Squares Mean Square F Ratio
Model 1 0.3881020 0.388102  6.1244
Error 52 3.2952240 0.063370 Prob>F

C. Total 53 3.6833259 0.0166*
Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 8.5376628 0.120034  71.13 <.0001*
Total Cr  -5.626273 2.273467  -2.47 0.0166*

Bivariate Fit of leach index | By Total Cr
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Linear Fit
leach index | = 9.103303 - 6.7953748*Total Cr
Summary of Fit

RSquare 0.018774

RSquare Adj -0.0001

Root Mean Square Error 0.754335

Mean of Response 8.759444

Observations (or Sum Wgts) 54

Analysis of Variance

Sum of

Source DF Squares Mean Square  F Ratio
Model 1 0566149 0.566149  0.9950
Error 52 29.589134 0.569022 Prob >F

C. Total 53 30.155283 0.3232
Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept  9.103303 0.359689  25.31 <.0001*
Total Cr  -6.795375 6.812591  -1.00 0.3232

SRNL-L3100-2014-00170

Bivariate Fit of leach index NO3- By Dry Blend Cr
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leach index NO3-
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Dry Blend Cr

Linear Fit
leach index NO3- = 8.358486 - 12.44702*Dry Blend Cr
Summary of Fit

RSquare 0.009703
RSquare Adj -0.00934
Root Mean Square Error 0.264851
Mean of Response 8.252963
Observations (or Sum Wgts) 54
Analysis of Variance

Sum of
Source DF Squares Mean Square F Ratio
Model 1 0.0357409 0.035741  0.5095
Error 52  3.6475850 0.070146 Prob>F
C. Total 53  3.6833259 0.4785
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 8.358486 0.152161 54.93 <.0001*

Dry Blend Cr -12.44702 17.43747 -0.71 0.4785
Bivariate Fit of leach index | By Dry Blend Cr
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Dry Blend Cr

Linear Fit

leach index | = 9.7963455 - 122.30811*Dry Blend Cr
Summary of Fit
RSquare 0.114441
RSquare Adj 0.097411
Root Mean Square Error 0.71662
Mean of Response 8.759444
Observations (or Sum Wgts) 54

Analysis of Variance

Sum of
Source DF Squares Mean Square F Ratio
Model 1 3.451005 3.45100  6.7200
Error 52 26.704278 0.51354 Prob>F
C. Total 53 30.155283 0.0123*

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 9.7963455  0.41171 23.79 <.0001*
Dry Blend Cr -122.3081 47.18144 -2.59 0.0123*
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Bivariate Fit of leach index NO3- By Simulant Cr
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Simulant Cr

Linear Fit
leach index NO3- = 8.4750715 - 5.273418*Simulant Cr
Summary of Fit
RSquare 0.094544
RSquare Adj 0.077131
Root Mean Square Error 0.253252
Mean of Response 8.252963
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 0.3482352 0.348235  5.4296
Error 52 3.3350907 0.064136 Prob>F
C. Total 53 3.6833259 0.0237*

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 8.4750715 0.101358 83.62 <.0001*
Simulant Cr -5.273418 2.263122  -2.33 0.0237*

Bivariate Fit of leach index | By Simulant Cr
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Simulant Cr

Linear Fit
leach index | = 8.9436284 - 4.3729916*Simulant Cr
Summary of Fit
RSquare 0.007941
RSquare Adj -0.01114
Root Mean Square Error 0.758488
Mean of Response 8.759444
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 0.239467 0.239467  0.4162
Error 52 29.915816 0.575304 Prob >F
C. Total 53 30.155283 0.5217

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 8.9436284 0.303568 29.46 <.0001*
Simulant Cr  -4.372992 6.778047  -0.65 0.5217
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Bivariate Fit of leach index NO3- By Fe
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Linear Fit
leach index NO3- = 7.9135828 + 0.2531582* Fe
Summary of Fit

RSquare 0.034397

RSquare Adj 0.015828

Root Mean Square Error 0.261528

Mean of Response 8.252963

Observations (or Sum Wgts) 54

Analysis of Variance

Sum of

Source DF Squares Mean Square F Ratio
Model 1 0.1266961 0.126696  1.8524
Error 52 3.5566298 0.068397 Prob >F

C. Total 53 3.6833259 0.1794
Parameter Estimates

Term Estimate Std Error tRatio Prob>[t|
Intercept 7.9135828 0.251884  31.42 <.0001*

Fe 0.2531582 0.186006  1.36 0.1794
Bivariate Fit of leach index | By Fe
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Linear Fit
leach index | = 10.122122 - 1.0164797* Fe
Summary of Fit

RSquare 0.067735

RSquare Adj 0.049807

Root Mean Square Error 0.735275

Mean of Response 8.759444

Observations (or Sum Wgts) 54

Analysis of Variance

Sum of

Source DF Squares Mean Square F Ratio
Model 1 2.042570 2.04257  3.7781
Error 52 28.112714 0.54063 Prob>F

C. Total 53 30.155283 0.0573
Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 10.122122 0.708163 14.29 <.0001*
Fe -1.01648  0.52295 -1.94 0.0573
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Bivariate Fit of leach index NO3- By Mg
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Linear Fit

leach index NO3- = 8.3710867 - 0.0679594* Mg
Summary of Fit
RSquare 0.035442
RSquare Adj 0.016893
Root Mean Square Error 0.261386
Mean of Response 8.252963
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 0.1305440 0.130544  1.9107
Error 52 35527819 0.068323 Prob >F
C. Total 53 3.6833259 0.1728

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 8.3710867 0.092563 90.44 <.0001*
Mg -0.067959 0.049165 -1.38 0.1728

Bivariate Fit of leach index | By Mg
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Linear Fit
leach index | = 9.1628147 - 0.2320685* Mg
Summary of Fit
RSquare 0.050481
RSquare Adj 0.032221
Root Mean Square Error 0.742048
Mean of Response 8.759444
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 1.522266 1.52227  2.7646
Error 52 28633017 0.55063 Prob >F
C. Total 53 30.155283 0.1024

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 9.1628147 0.262777 34.87 <.0001*
Mg -0.232068 0.139573  -1.66 0.1024

SRNL-L3100-2014-00170

Bivariate Fit of leach index NO3- By Total Na
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Total Na

Linear Fit
leach index NO3- = 8.444152 - 0.0321652*Total Na
Summary of Fit
RSquare 0.019346
RSquare Adj 0.000488
Root Mean Square Error 0.263558
Mean of Response 8.252963
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 0.0712591 0.071259  1.0259
Error 52 3.6120668 0.069463 Prob >F
C. Total 53 3.6833259 0.3158

Parameter Estimates

Term Estimate Std Error tRatio Prob>[t|
Intercept  8.444152 0.192141 43.95 <.0001*
Total Na -0.032165 0.031757 -1.01 0.3158

Bivariate Fit of leach index | By Total Na
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Total Na

Linear Fit
leach index | = 7.2798048 + 0.248931*Total Na
Summary of Fit
RSquare 0.141535
RSquare Adj 0.125026
Root Mean Square Error 0.705572
Mean of Response 8.759444
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 4.268021 426802 85732
Error 52 25.887262 0.49783 Prob>F
C. Total 53 30.155283 0.0051*

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 7.2798048 0.514381 14.15 <.0001*
Total Na  0.248931  0.085017 2.93 0.0051*
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Bivariate Fit of leach index NO3- By Dry Blend Na
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Dry Blend Na

Linear Fit
leach index NO3- = 8.2646278 - 0.0234901*Dry Blend Na
Summary of Fit

RSquare 0.000508

RSquare Adj -0.01871

Root Mean Square Error 0.266077

Mean of Response 8.252963

Observations (or Sum Wgts) 54

Analysis of Variance

Sum of

Source DF Squares Mean Square F Ratio
Model 1 0.0018723 0.001872  0.0264
Error 52 3.6814536 0.070797 Prob>F

C. Total 53 3.6833259 0.8714
Parameter Estimates
Term Estimate Std Error tRatio Prob>[t|

Intercept 8.2646278  0.08035 102.86 <.0001*
Dry Blend Na  -0.02349 0.144444 -0.16 0.8714

Bivariate Fit of leach index | By Dry Blend Na
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Linear Fit
leach index | = 8.5252334 + 0.4716432*Dry Blend Na
Summary of Fit
RSquare 0.025031
RSquare Adj 0.006282
Root Mean Square Error 0.751927
Mean of Response 8.759444
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 0.754819 0.754819  1.3350
Error 52 29.400464 0.565394 Prob >F
C. Total 53 30.155283 0.2532

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 85252334 0.227066 37.55 <.0001*
Dry Blend Na 0.4716432 0.408195 1.16 0.2532

leach index |
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Bivariate Fit of leach index NO3- By Simulant Na
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Linear Fit
leach index NO3- = 8.4224431 - 0.0311121*Simulant Na
Summary of Fit
RSquare 0.018039
RSquare Adj -0.00084
Root Mean Square Error 0.263734
Mean of Response 8.252963
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 0.0664440 0.066444  0.9553
Error 52 3.6168820 0.069555 Prob > F
C. Total 53  3.6833259 0.3329
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|

Intercept 8.4224431 0.177078 47.56 <.0001*
Simulant Na -0.031112 0.031832 -0.98 0.3329

Bivariate Fit of leach index | By Simulant Na
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Linear Fit

leach index | = 7.525819 + 0.2264614*Simulant Na
Summary of Fit
RSquare 0.11674
RSquare Adj 0.099755
Root Mean Square Error 0.715689
Mean of Response 8.759444
Observations (or Sum Wgts) 54

Analysis of Variance

Sum of
Source DF Squares Mean Square  F Ratio
Model 1 3520339 352034  6.8728
Error 52 26.634945 0.51221 Prob>F
C. Total 53 30.155283 0.0115*

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 7525819 0.480533 15.66 <.0001*
Simulant Na 0.2264614 0.086383  2.62 0.0115*
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Bivariate Fit of leach index NO3- By P
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Linear Fit
leach index NO3- = 8.2587403 - 0.0916061* P
Summary of Fit
RSquare 4.978e-5
RSquare Adj -0.01918
Root Mean Square Error 0.266138
Mean of Response 8.252963
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 0.0001834 0.000183  0.0026
Error 52 3.6831426 0.070830 Prob>F
C. Total 53 3.6833259 0.9596

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 8.2587403 0.119183 69.29 <.0001*
P -0.091606  1.80042 -0.05 0.9596

Bivariate Fit of leach index | By P
11

105

Y
10
Y
95 X

9

85
LB T B
75 Z

7
002 003 004 005 006 007 008 0.09

Linear Fit
leach index | = 7.6401892 + 17.747176* P
Summary of Fit
RSquare 0.228225
RSquare Adj 0.213383
Root Mean Square Error 0.668999
Mean of Response 8.759444
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 6.882177 6.88218 15.3771
Error 52 23.273106 0.44756 Prob>F
C. Total 53 30.155283 0.0003*

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 7.6401892 0.299592  25.50 <.0001*
P 17.747176  4.525763 3.92 0.0003*

leach index |
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Bivariate Fit of leach index NO3- By Total S

9 4
Y
& X 4
%85 XX x
5 e % Z%( Y
O
75 o Z

0.3 0.4 05 0.6 0.7 0.8 0.9

Total S

Linear Fit
leach index NO3- = 8.012315 + 0.3982186*Total S
Summary of Fit
RSquare 0.042881
RSquare Adj 0.024474
Root Mean Square Error 0.260376
Mean of Response 8.252963
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 01579431 0.157943  2.3297
Error 52 35253828 0.067796 Prob > F
C. Total 53 3.6833259 0.1330

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept  8.012315 0.161597 49.58 <.0001*
Total S 0.3982186 0.260899 1.53 0.1330

Bivariate Fit of leach index | By Total S
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Linear Fit
leach index | = 7.8066143 + 1.5767212*Total S
Summary of Fit
RSquare 0.082112
RSquare Adj 0.06446
Root Mean Square Error 0.729583
Mean of Response 8.759444
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 2476096 247610  4.6518
Error 52 27.679187 0.53229 Prob>F
C. Total 53 30.155283 0.0357*

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 7.8066143 0.4528 17.24 <.0001*
Total S 1.5767212 0.731048 2.16 0.0357*
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Bivariate Fit of leach index NO3- By Dry Blend S

9 Z
Y
o X Z
2 88 XX v
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g - § Z v
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75 < 4

025 03 035 04 045 05 055 06 065 07

Dry Blend S

Linear Fit
leach index NO3- = 8.0095711 + 0.5172537*Dry Blend S
Summary of Fit

RSquare 0.059985

RSquare Adj 0.041908

Root Mean Square Error 0.258039

Mean of Response 8.252963

Observations (or Sum Wgts) 54

Analysis of Variance

Sum of
Source DF Squares Mean Square F Ratio

Model 1 02209457 0.220946  3.3183
Error 52 3.4623802 0.066584 Prob > F
C. Total 53 3.6833259 0.0743
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept ~ 8.0095711  0.13815 57.98 <.0001*
DryBlend S 05172537 0.283953  1.82 0.0743
Bivariate Fit of leach index | By Dry Blend S
11
105 Y Y
10 X YY %
FRRLRE Xy
2 Z
= 9
g
L e X2
x<:8 z ¥g VY
8 & %
75 4

7
025 03 035 04 045 05 055 06 065 07

Dry Blend S

Linear Fit
leach index | = 8.157665 + 1.2788954*Dry Blend S
Summary of Fit

RSquare 0.04479
RSquare Adj 0.026421
Root Mean Square Error 0.744268
Mean of Response 8.759444
Observations (or Sum Wgts) 54
Analysis of Variance

Sum of
Source DF Squares Mean Square  F Ratio
Model 1 1350667 1.35067  2.4383
Error 52 28.804616 0.55393 Prob >F
C. Total 53 30.155283 0.1245
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 8.157665  0.39847 20.47 <.0001*

Dry Blend S 1.2788954 0.819012 156 0.1245

SRNL-L3100-2014-00170

Bivariate Fit of leach index NO3- By Simulant S

leach index NO3-
N
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gz N
_<

8 Y
o Z
75 <>Z
0 0.05 0.1 0.15 0.2 0.25
Simulant S

Linear Fit
leach index NO3- = 8.2737278 - 0.1552318*Simulant S
Summary of Fit

RSquare 0.001291

RSquare Adj -0.01792

Root Mean Square Error 0.265973

Mean of Response 8.252963

Observations (or Sum Wgts) 54

Analysis of Variance

Sum of
Source DF Squares Mean Square F Ratio

Model 1 0.0047542 0.004754  0.0672
Error 52 3.6785717 0.070742 Prob >F
C. Total 53 3.6833259 0.7965
Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept ~ 8.2737278 0.087897 9413 <0001*

SimulantS -0.155232 0.598795 -0.26 0.7965

Bivariate Fit of leach index | By Simulant S
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Simulant S

Linear Fit
leach index | = 8.410568 + 2.608097*Simulant S
Summary of Fit

RSquare 0.044504

RSquare Adj 0.02613

Root Mean Square Error 0.744379

Mean of Response 8.759444

Observations (or Sum Wgts) 54

Analysis of Variance

Sum of
Source DF Squares Mean Square F Ratio

Model 1 1.342043 1.34204  2.4220
Error 52 28.813240 0.55410 Prob>F
C. Total 53 30.155283 0.1257
Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 8.410568 0.245997 34.19 <.0001*

SimulantS  2.608097 1.675849 156 0.1257

N N
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Bivariate Fit of leach index NO3- By Si Bivariate Fit of leach index NO3- By NO3-
9 Z 9 Z
Y Y
& X o Z
2 Ww oy, x B g o Z ¥ $
£ Y Y k) Y. Y X ¥ I
= Y XX % X . E RS KX X
= Z < z O < OX ZZ zZ<o
g 8 - h & Y g 8 Y ETYO -
& &
75 Z & 75 < 4
9 95 10 105 11 115 12 125 13 135 2 3 4 5 6 7 8 9 10
Si NO3-
Linear Fit Linear Fit
leach index NO3- = 8.0622371 + 0.0172765* Si leach index NO3- = 8.1752554 + 0.0142306* NO3-
Summary of Fit Summary of Fit
RSquare 0.005886 RSquare 0.009662
RSquare Adj -0.01323 RSquare Adj -0.00938
Root Mean Square Error 0.265361 Root Mean Square Error 0.264856
Mean of Response 8.252963 Mean of Response 8.252963
Observations (or Sum Wgts) 54 Observations (or Sum Wgts) 54
Analysis of Variance Analysis of Variance
Sum of Sum of
Source DF Squares Mean Square F Ratio Source DF Squares Mean Square F Ratio
Model 1 0.0216783 0.021678  0.3079 Model 1 0.0355886 0.035589  0.5073
Error 52 3.6616476 0.070416 Prob>F Error 52 3.6477374 0.070149 Prob >F
C. Total 53 3.6833259 0.5814 C. Total 53  3.6833259 0.4795
Parameter Estimates Parameter Estimates
Term Estimate Std Error tRatio Prob>|t| Term Estimate Std Error tRatio Prob>|t|
Intercept 8.0622371 0.345634 23.33 <.0001* Intercept 8.1752554 0.114898 71.15 <.0001*
Si 0.0172765 0.031137 0.55 0.5814 NO3- 0.0142306  0.019979 0.71 0.4795
Bivariate Fit of leach index | By Si Bivariate Fit of leach index | By NO3-
11 11
105 Y Y 105
10 YY YY X 10
= 95 YY YYX X = 95
3 X 3
2 2
8 8
< 85 < 85
8 8
75 75
7 7
9 95 10 105 11 115 12 125 13 135 2 3 4 5 6 7 8 9 10
Si NO3-
Linear Fit Linear Fit
leach index | = 11.071786 - 0.2094582* Si leach index | = 7.818299 + 0.1723527* NO3-
Summary of Fit Summary of Fit
RSquare 0.105669 RSquare 0.173115
RSquare Adj 0.08847 RSquare Adj 0.157213
Root Mean Square Error 0.72016 Root Mean Square Error 0.692473
Mean of Response 8.759444 Mean of Response 8.759444
Observations (or Sum Wgts) 54 Observations (or Sum Wgts) 54
Analysis of Variance Analysis of Variance
Sum of Sum of
Source DF Squares Mean Square  F Ratio Source DF Squares Mean Square F Ratio
Model 1 3.186472 3.18647  6.1440 Model 1 5220324 5.22032 10.8866
Error 52  26.968811 0.51863 Prob>F Error 52 24.934959 0.47952 Prob>F
C. Total 53 30.155283 0.0165* C. Total 53 30.155283 0.0018*
Parameter Estimates Parameter Estimates
Term Estimate Std Error tRatio Prob>|t| Term Estimate Std Error tRatio Prob>[t|
Intercept 11.071786 0.938014 11.80 <.0001* Intercept  7.818299 0.300403  26.03 <.0001*
Si -0.209458 0.084503  -2.48 0.0165* NO3- 0.1723527  0.052236 3.30 0.0018*
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Bivariate Fit of leach index NO3- By NO2-

9 z
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o
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leach index NO3-

75 4

0.5 1 15 2

NO2-

Linear Fit
leach index NO3- = 8.4199785 - 0.160864* NO2-
Summary of Fit

RSquare 0.054178

RSquare Adj 0.035989

Root Mean Square Error 0.258835

Mean of Response 8.252963

Observations (or Sum Wgts) 54

Analysis of Variance

Sum of

Source DF Squares Mean Square F Ratio
Model 1 0.1995549 0.199555  2.9786
Error 52 3.4837710 0.066996 Prob >F

C. Total 53 3.6833259 0.0903
Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 8.4199785 0.102983 81.76 <.0001*
NO2- -0.160864 0.093207 -1.73 0.0903

Bivariate Fit of leach index | By NO2-
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NO2-

Linear Fit
leach index | = 9.0643692 - 0.2936937* NO2-
Summary of Fit

RSquare 0.022058

RSquare Adj 0.003252

Root Mean Square Error 0.753072

Mean of Response 8.759444

Observations (or Sum Wgts) 54

Analysis of Variance

Sum of

Source DF Squares Mean Square  F Ratio
Model 1 0665172 0.665172  1.1729
Error 52 29.490111 0.567118 Prob >F

C. Total 53 30.155283 0.2838
Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 9.0643692 0.299625 30.25 <.0001*
NO2- -0.293694 0.271184  -1.08 0.2838

SRNL-L3100-2014-00170

Bivariate Fit of leach index NO3- By NO3+NO2
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75 < Z
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NO3+NO2
Linear Fit
leach index NO3- = 8.2058964 + 0.0072423* NO3+NO2
Summary of Fit
RSquare 0.002478
RSquare Adj -0.0167
Root Mean Square Error 0.265815
Mean of Response 8.252963
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 0.0091280 0.009128  0.1292
Error 52 3.6741979 0.070658 Prob > F
C. Total 53 3.6833259 0.7207
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 8.2058964 0.135854 60.40 <.0001*
NO3+NO2 0.0072423  0.02015 0.36 0.7207
Bivariate Fit of leach index | By NO3+NO2
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NO3+NO2

Linear Fit
leach index | = 7.7129332 + 0.1610309* NO3+NO2
Summary of Fit
RSquare 0.14965
RSquare Adj 0.133297
Root Mean Square Error 0.702229
Mean of Response 8.759444
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 4512735 451273 9.1513
Error 52 25.642549 0.49313 Prob>F
C. Total 53 30.155283 0.0039*

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 7.7129332 0.358898 21.49 <.0001*
NO3+NO2 0.1610309 0.053231  3.03 0.0039*
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Bivariate Fit of leach index NO3- By |
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|

Linear Fit
leach index NO3- = 8.4322286 - 41.333659* |
Summary of Fit
RSquare 0.020412
RSquare Adj 0.001573
Root Mean Square Error 0.263415
Mean of Response 8.252963
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 0.0751829 0.075183  1.0835
Error 52 3.6081431 0.069387 Prob >F
C. Total 53 3.6833259 0.3027

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 8.4322286 0.175909 47.94 <.0001*
I -41.33366  39.7086 -1.04 0.3027

Bivariate Fit of leach index | By |
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leach index |
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I
Linear Fit
leach index | = 7.6568903 + 254.21829* |

Summary of Fit

RSquare 0.094311

RSquare Adj 0.076894

Root Mean Square Error 0.724719

Mean of Response 8.759444

Observations (or Sum Wgts) 54

Analysis of Variance

Sum of

Source DF Squares Mean Square  F Ratio
Model 1 2843968 2.84397 54148
Error 52 27.311315 0.52522 Prob >F

C. Total 53 30.155283 0.0239*
Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 7.6568903 0.483968 15.82 <.0001*
| 25421829 109.2481 2.33 0.0239*
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Bivariate Fit of leach index NO3- By OH
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OH

Linear Fit
leach index NO3- = 8.3496943 - 1.6606233* OH
Summary of Fit
RSquare 0.02924
RSquare Adj 0.010572
Root Mean Square Error 0.262225
Mean of Response 8.252963
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 0.1077014 0.107701 1.5663
Error 52 3.5756245 0.068762 Prob >F
C. Total 53 3.6833259 0.2163

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 8.3496943 0.085131 98.08 <.0001*

OH -1.660623 132689 -1.25 0.2163
Bivariate Fit of leach index | By OH
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OH

Linear Fit
leach index | = 8.9503976 - 3.2781666* OH
Summary of Fit
RSquare 0.013918
RSquare Adj -0.00505
Root Mean Square Error 0.7562
Mean of Response 8.759444
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 0419702 0.419702  0.7340
Error 52 29.735581 0.571838 Prob>F
C. Total 53 30.155283 0.3955

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 8.9503976 0.2455 36.46 <.0001*
OH -3.278167 3.826459  -0.86 0.3955
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Bivariate Fit of leach index NO3- By Silica fume Bivariate Fit of leach index NO3- By Xypex
9 Z 9 Z
Y Y
8 8
2 8.5 N > 85
x x
g Y g J
£ £ Y
= <
8 8 8 8
Ko} @
75 % 75 %
-1 0 1 2 3 4 5 6 -1 0 1 2 3 4 5 6
Silica fume Xypex
Linear Fit Linear Fit
leach index NO3- = 8.2472 + 0.01556* Silica fume leach index NO3- = 8.2372 + 0.04256* Xypex
Summary of Fit Summary of Fit
RSquare 0.006086 RSquare 0.045534
RSquare Adj -0.01303 RSquare Adj 0.027179
Root Mean Square Error 0.265334 Root Mean Square Error 0.260015
Mean of Response 8.252963 Mean of Response 8.252963
Observations (or Sum Wgts) 54 Observations (or Sum Wgts) 54
Analysis of Variance Analysis of Variance
Sum of Sum of
Source DF Squares Mean Square F Ratio Source DF Squares Mean Square F Ratio
Model 1 0.0224179 0.022418  0.3184 Model 1 0.1677179 0.167718  2.4807
Error 52 3.6609080 0.070402 Prob>F Error 52 3.5156080 0.067608 Prob >F
C. Total 53 3.6833259 0.5750 C. Total 53 3.6833259 0.1213
Parameter Estimates Parameter Estimates
Term Estimate Std Error tRatio Prob>|t| Term Estimate Std Error tRatio Prob>|t|
Intercept 8.2472 0.037524 219.79 <.0001* Intercept 8.2372 0.036772 224.01 <.0001*
Silicafume  0.01556 0.027574 0.56 0.5750 Xypex 0.04256 0.027022 158 0.1213
Bivariate Fit of leach index | By Silica fume Bivariate Fit of leach index | By Xypex
11 11
105 Y 105 Y
10 Y 10 Y
= 95 Y % 95
£ 9 £ 9
= =
g e 5 Y
< 85 < 85
8 8
75 Z 75 4
7 7
-1 0 1 2 3 4 5 6 -1 0 1 2 3 4 5 6
Silica fume Xypex
Linear Fit Linear Fit
leach index | = 8.6762 + 0.22476* Silica fume leach index | = 8.6402 + 0.32196* Xypex
Summary of Fit Summary of Fit
RSquare 0.155114 RSquare 0.318285
RSquare Adj 0.138866 RSquare Adj 0.305175
Root Mean Square Error 0.699969 Root Mean Square Error 0.628755
Mean of Response 8.759444 Mean of Response 8.759444
Observations (or Sum Wgts) 54 Observations (or Sum Wgts) 54
Analysis of Variance Analysis of Variance
Sum of Sum of
Source DF Squares Mean Square F Ratio Source DF Squares Mean Square F Ratio
Model 1 4677505 467751  9.5468 Model 1 9597985 9.59799 24.2783
Error 52 25477778 0.48996 Prob>F Error 52 20.557298 0.39533 Prob>F
C. Total 53 30.155283 0.0032* C. Total 53 30.155283 <.0001*
Parameter Estimates Parameter Estimates
Term Estimate Std Error tRatio Prob>|t| Term Estimate Std Error tRatio Prob>|t|
Intercept 8.6762 0.098991 87.65 <.0001* Intercept 8.6402 0.088919 97.17 <.0001*
Silica fume 0.22476  0.072743 3.09 0.0032* Xypex 0.32196 0.065342 4.93 <.0001*
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Fit Group

Bivariate Fit of leach index Tc By Total Al
12
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Total Al

Linear Fit
leach index Tc = 10.575453 - 0.0417927*Total Al
Summary of Fit

RSquare 0.003791

RSquare Adj -0.02551

Root Mean Square Error 0.579714

Mean of Response 10.37667

Observations (or Sum Wgts) 36

Analysis of Variance

Sum of

Source DF Squares Mean Square F Ratio
Model 1 0.043478 0.043478  0.1294
Error 34 11.426322 0.336068 Prob > F

C. Total 35 11.469800 0.7213
Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 10.575453 0.561049 18.85 <.0001*
Total Al -0.041793 0.116193 -0.36 0.7213

Bivariate Fit of leach index Cr By Total Al
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Total Al

Linear Fit
leach index Cr = 12.407878 + 0.1165894*Total Al
Summary of Fit
RSquare 0.062123
RSquare Adj 0.044087
Root Mean Square Error 0.35294
Mean of Response 12.94111
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square  F Ratio
Model 1 0.4290541 0.429054  3.4444
Error 52  6.4774793 0.124567 Prob>F
C. Total 53 6.9065333 0.0691

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 12.407878 0.291304 4259 <.0001*
Total Al 0.1165894 0.062821  1.86 0.0691
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Bivariate Fit of leach index Tc By Dry Blend Al

12 Y
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Dry Blend Al

Linear Fit
leach index Tc = 10.719523 - 0.0774443*Dry Blend Al
Summary of Fit

RSquare 0.012642

RSquare Adj -0.0164

Root Mean Square Error 0.577133

Mean of Response 10.37667

Observations (or Sum Wgts) 36

Analysis of Variance

Sum of

Source DF Squares Mean Square F Ratio
Model 1 0.145003 0.145003  0.4353
Error 34 11.324797 0.333082 Prob>F

C. Total 35 11.469800 0.5138
Parameter Estimates

Term Estimate Std Error tRatio Prob>[t|
Intercept 10.719523  0.528464 20.28 <.0001*
Dry Blend Al -0.077444 0.117375 -0.66 0.5138

Bivariate Fit of leach index Cr By Dry Blend Al
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Dry Blend Al

Linear Fit
leach index Cr = 12.51775 + 0.0995539*Dry Blend Al
Summary of Fit

RSquare 0.0451
RSquare Adj 0.026737
Root Mean Square Error 0.356129
Mean of Response 12.94111
Observations (or Sum Wgts) 54
Analysis of Variance

Sum of
Source DF Squares Mean Square  F Ratio
Model 1 0.3114860 0.311486  2.4560
Error 52 6.5950473 0.126828 Prob>F
C. Total 53  6.9065333 0.1231
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 12.51775 0.274459 4561 <.0001*

Dry Blend Al 0.0995539 0.063525 ~ 1.57 0.1231
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Bivariate Fit of leach index Tc By Simulant Al
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Simulant Al

Linear Fit
leach index Tc = 10.172571 + 0.6196963*Simulant Al
Summary of Fit
RSquare 0.044941
RSquare Adj 0.016851
Root Mean Square Error 0.567615
Mean of Response 10.37667
Observations (or Sum Wgts) 36
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 0515463 0.515463  1.5999
Error 34 10.954337 0.322186 Prob>F
C. Total 35 11.469800 0.2145

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 10.172571 0.187045 54.39 <.0001*
Simulant Al 0.6196963  0.48993 1.26 0.2145

Bivariate Fit of leach index Cr By Simulant Al
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Simulant Al

Linear Fit
leach index Cr = 12.854674 + 0.2692547*Simulant Al
Summary of Fit

RSquare 0.021495

RSquare Adj 0.002678

Root Mean Square Error 0.360504

Mean of Response 12.94111

Observations (or Sum Wgts) 54

Analysis of Variance

Sum of
Source DF Squares Mean Square F Ratio

Model 1 0.1484554 0.148455 1.1423
Error 52 6.7580780 0.129963 Prob >F
C. Total 53 6.9065333 0.2901

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 12.854674 0.094591 135.90 <.0001*
Simulant Al 0.2692547  0.251927 1.07 0.2901
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Bivariate Fit of leach index Tc By Ca
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Linear Fit
leach index Tc = 9.7615231 + 0.0571246* Ca
Summary of Fit
RSquare 0.022476
RSquare Adj -0.00628
Root Mean Square Error 0.574252
Mean of Response 10.37667
Observations (or Sum Wgts) 36
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 0.257790 0.257790  0.7817
Error 34 11.212010 0.329765 Prob>F
C. Total 35 11.469800 0.3828

Ca

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 9.7615231  0.70229 13.90 <.0001*
Ca 0.0571246  0.064609 0.88 0.3828

Bivariate Fit of leach index Cr By Ca
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Linear Fit
leach index Cr = 13.297386 - 0.0325395* Ca
Summary of Fit

RSquare 0.020393

RSquare Adj 0.001555

Root Mean Square Error 0.360707

Mean of Response 12.94111

Observations (or Sum Wgts) 54

Analysis of Variance

Sum of
Source DF Squares Mean Square F Ratio

Model 1 0.1408458 0.140846  1.0825
Error 52 6.7656875 0.130109 Prob >F
C. Total 53 6.9065333 0.3029

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 13.297386 0.345927 38.44 <.0001*
Ca -0.032539 0.031275 -1.04 0.3029
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Bivariate Fit of leach index Tc By Total Cr
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Total Cr

Linear Fit
leach index Tc = 9.6786736 + 13.531369*Total Cr
Summary of Fit

RSquare 0.129781

RSquare Adj 0.104186

Root Mean Square Error 0.541817

Mean of Response 10.37667

Observations (or Sum Wgts) 36

Analysis of Variance

Sum of

Source DF Squares Mean Square F Ratio
Model 1 1.488559 1.48856  5.0706
Error 34 9981241 0.29357 Prob>F

C. Total 35 11.469800 0.0309*
Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 9.6786736 0.322857 29.98 <.0001*
Total Cr  13.531369 6.009129 2.25 0.0309*

Bivariate Fit of leach index Cr By Total Cr

14 ;é

X
_ 15
5 X Z
E 13 YYXK X ZQ
g ZoY X
£ Yo ¢ 8 o
Z
12 Z

0.02 0.03 0.04 0.05 0.06 0.07

Total Cr

Linear Fit
leach index Cr = 12.654238 + 5.6692234*Total Cr
Summary of Fit

Bivariate Fit of leach index Tc By Dry Blend Cr
12

115 Y

Yoo X

% 105 ¥ N X
E T = Z %
g v £ 2 o
- Y Z

9.5 Y

9 4

8.5
0.005 0.006 0.007 0.008 0.009 0.01 0.011 0.012 0.013

Dry Blend Cr

Linear Fit
leach index Tc = 10.312794 + 7.4559285*Dry Blend Cr
Summary of Fit

RSquare 0.000803

RSquare Adj -0.02859

Root Mean Square Error 0.580583

Mean of Response 10.37667

Observations (or Sum Wgts) 36

Analysis of Variance

Sum of

Source DF Squares Mean Square F Ratio
Model 1 0.009208 0.009208  0.0273
Error 34 11.460592 0.337076 Prob>F

C. Total 35 11.469800 0.8697
Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 10.312794  0.39838 25.89 <.0001*
Dry Blend Cr 7.4559285  45.1109 0.17 0.8697

Bivariate Fit of leach index Cr By Dry Blend Cr
14 ;é
X

135
Z X

13W
&

125 Y % -
Z

12 Z

leach index Cr

0.005 0.006 0.007 0.008 0.009 0.01 0.011 0.012 0.013

Dry Blend Cr

Linear Fit
leach index Cr = 12.622962 + 37.527453*Dry Blend Cr
Summary of Fit

RSquare

RSquare Adj

Root Mean Square Error
Mean of Response
Observations (or Sum Wgts)

Analysis of Variance

0.057055
0.038921
0.353893
12.94111

54

Mean Square
0.394050

Sum of
Source DF Squares
Model 1 0.3940501
Error 52 6.5124833

0.125240 Prob>F

C. Total 53 6.9065333

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 12.654238 0.168746
Total Cr  5.6692234  3.196094

SRNL-L3100-2014-00170

7499 <.0001*
1.77 0.0820

RSquare

RSquare Adj

Root Mean Square Error
Mean of Response

0.047041
0.028714
0.355767
12.94111

Observations (or Sum Wgts) 54
Analysis of Variance

Sum of
Source DF Squares Mean Square F Ratio
Model 1 0.3248877 0.324888  2.5669
Error 52 6.5816457 0.126570 Prob >F
C. Total 53 6.9065333 0.1152
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|

Intercept 12.622962  0.204394
23.4233

Dry Blend Cr 37.527453

61.76 <.0001*
1.60 0.1152
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Bivariate Fit of leach index Tc By Simulant Cr Bivariate Fit of leach index Tc By Fe
12 12
Y Y
115 Y 115 Y
8 X g
11 11
e Y ¥ X ° Y Y X
5 105 Y 5 105 2 S X
s Y - Y ¥ Z_Zz
£ £ %
5 10 -z R z
< [+
3 3
k] Z OY X = Y <& X Z
9.5 9.5 Y
9 4 9 4
85 85
0.01 0.02 0.03 0.04 0.05 0.06 1 11 12 13 14 15 16 17 18 19
Simulant Cr Fe
Linear Fit Linear Fit
leach index Tc = 9.8084493 + 13.210091*Simulant Cr leach index Tc = 10.675395 - 0.2164436* Fe
Summary of Fit Summary of Fit
RSquare 0.125275 RSquare 0.006302
RSquare Adj 0.099548 RSquare Adj -0.02292
Root Mean Square Error 0.543218 Root Mean Square Error 0.578983
Mean of Response 10.37667 Mean of Response 10.37667
Observations (or Sum Wgts) 36 Observations (or Sum Wgts) 36
Analysis of Variance Analysis of Variance
Sum of Sum of
Source DF Squares Mean Square F Ratio Source DF Squares Mean Square F Ratio
Model 1 1.436884 143688  4.8694 Model 1 0.072282 0.072282  0.2156
Error 34 10.032916 0.29509 Prob>F Error 34 11.397518 0.335221 Prob>F
C. Total 35 11.469800 0.0342* C. Total 35 11.469800 0.6454
Parameter Estimates Parameter Estimates
Term Estimate Std Error tRatio Prob>|t| Term Estimate Std Error tRatio Prob>[t|
Intercept 9.8084493 0.272953 35.93 <.0001* Intercept 10.675395 0.650519  16.41 <.0001*
Simulant Cr 13.210091  5.986447 221 0.0342* Fe -0.216444 0.466119 -0.46 0.6454
Bivariate Fit of leach index Cr By Simulant Cr Bivariate Fit of leach index Cr By Fe
14 Bs 14 ;é
X X
_ 135 _ 135
S X Z S X Z
ko ¥ g oy X
2 13 XX £ 1B W
= =
=] 5] .
£ v 2% & < BT Ty ” “
125 125
Z Z
12 Z 12 4
0.01 0.02 0.03 0.04 0.05 0.06 1 11 12 13 14 15 16 17 18 19
Simulant Cr Fe
Linear Fit Linear Fit
leach index Cr = 12.736543 + 4.8569591*Simulant Cr leach index Cr = 12.33505 + 0.452087* Fe
Summary of Fit Summary of Fit
RSquare 0.042772 RSquare 0.058501
RSquare Adj 0.024364 RSquare Adj 0.040395
Root Mean Square Error 0.356563 Root Mean Square Error 0.353621
Mean of Response 12.94111 Mean of Response 12.94111
Observations (or Sum Wgts) 54 Observations (or Sum Wgts) 54
Analysis of Variance Analysis of Variance
Sum of Sum of
Source DF Squares Mean Square F Ratio Source DF Squares Mean Square F Ratio
Model 1 0.2954046 0.295405  2.3235 Model 1 0.4040391 0.404039  3.2311
Error 52 6.6111288 0.127137 Prob>F Error 52 6.5024942 0.125048 Prob>F
C. Total 53 6.9065333 0.1335 C. Total 53 6.9065333 0.0781
Parameter Estimates Parameter Estimates
Term Estimate Std Error tRatio Prob>|t| Term Estimate Std Error tRatio Prob>|t|
Intercept 12.736543  0.142706 89.25 <.0001* Intercept  12.33505 0.340582 36.22 <.0001*
Simulant Cr 4.8569591 3.186339  1.52 0.1335 Fe 0.452087 0.251506  1.80 0.0781
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Bivariate Fit of leach index Tc By Mg
12
Y
115 Y

11 Yq( %

105

leach index Tc
XX

X XX
RN

10 y4
9.5 Y

8.5
0.5 1 15 2 25 3

Mg

Linear Fit
leach index Tc = 10.225486 + 0.0910077* Mg
Summary of Fit
RSquare 0.014126
RSquare Adj -0.01487
Root Mean Square Error 0.576699
Mean of Response 10.37667
Observations (or Sum Wgts) 36
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 0.162022 0.162022  0.4872
Error 34 11.307778 0.332582 Prob >F
C. Total 35 11.469800 0.4899

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 10.225486 0.236968 43.15 <.0001*
Mg 0.0910077  0.130389 0.70 0.4899

Bivariate Fit of leach index Cr By Mg

14 ;é
X

_ 15
S Z X
E w2 Wﬁ X% 00 ©
g < Y X &
125 Y %
4
12 Z
0.5 1 15 2 25 3
Mg
Linear Fit

leach index Cr = 12.876295 + 0.0372905* Mg
Summary of Fit
RSquare 0.005691
RSquare Adj -0.01343
Root Mean Square Error 0.363403
Mean of Response 12.94111
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 0.0393057 0.039306  0.2976
Error 52  6.8672277 0.132062 Prob >F
C. Total 53 6.9065333 0.5877

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 12.876295  0.12869 100.06 <.0001*
Mg 0.0372905 0.068353  0.55 0.5877
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Bivariate Fit of leach index Tc By Total Na
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115 Y
. X Yoy

leach index Tc
N
~<<
&
o X

8.5
3 35 4 45 5 55 6 65 7 75

Total Na

Linear Fit
leach index Tc = 9.8706058 + 0.0861503*Total Na
Summary of Fit
RSquare 0.031089
RSquare Adj 0.002591
Root Mean Square Error 0.571716
Mean of Response 10.37667
Observations (or Sum Wgts) 36
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 0.356581 0.356581  1.0909
Error 34 11.113219 0.326859 Prob >F
C. Total 35 11.469800 0.3036

Parameter Estimates

Term Estimate Std Error tRatio Prob>[t|
Intercept 9.8706058 0.493792  19.99 <.0001*
Total Na 0.0861503 0.082482 1.04 0.3036

Bivariate Fit of leach index Cr By Total Na
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_ 135
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zZ
12 Z

3 35 4 45 5 55 6 65 7 7.5

Total Na

Linear Fit
leach index Cr = 12.85562 + 0.0143828*Total Na
Summary of Fit
RSquare 0.002063
RSquare Adj -0.01713
Root Mean Square Error 0.364066
Mean of Response 12.94111
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 0.0142480 0.014248  0.1075
Error 52  6.8922853 0.132544 Prob >F
C. Total 53 6.9065333 0.7443

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept  12.85562 0.265414 48.44 <.0001*
Total Na 0.0143828 0.043868  0.33 0.7443
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Bivariate Fit of leach index Tc By Dry Blend Na
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85
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Dry Blend Na

Linear Fit
leach index Tc = 10.199805 + 0.4049037*Dry Blend Na
Summary of Fit

RSquare 0.034936

RSquare Adj 0.006552

Root Mean Square Error 0.57058

Mean of Response 10.37667

Observations (or Sum Wgts) 36

Analysis of Variance

Sum of

Source DF Squares Mean Square F Ratio
Model 1 0.400712 0.400712  1.2308
Error 34 11.069088 0.325561 Prob >F

C. Total 35 11.469800 0.2750
Parameter Estimates

Term Estimate Std Error tRatio Prob>[t|
Intercept 10.199805 0.185626 54.95 <.0001*
Dry Blend Na 0.4049037  0.364966 1.11 0.2750

Bivariate Fit of leach index Cr By Dry Blend Na
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Dry Blend Na

Linear Fit
leach index Cr = 13.09498 - 0.3098544*Dry Blend Na
Summary of Fit

RSquare 0.047171
RSquare Adj 0.028847
Root Mean Square Error 0.355743
Mean of Response 12.94111
Observations (or Sum Wgts) 54
Analysis of Variance

Sum of
Source DF Squares Mean Square F Ratio
Model 1 0.3257850 0.325785  2.5743
Error 52 6.5807483 0.126553 Prob >F
C. Total 53 6.9065333 0.1147
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 13.09498 0.107427 121.90 <.0001*

Dry Blend Na -0.309854  0.19312 -1.60 0.1147
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Bivariate Fit of leach index Tc By Simulant Na

12
Y
115 Y
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85
3 35 4 45 5 55 6 6.5 7
Simulant Na
Linear Fit
leach index Tc = 9.9996541 + 0.0693372*Simulant Na
Summary of Fit
RSquare 0.019039
RSquare Adj -0.00981
Root Mean Square Error 0.57526
Mean of Response 10.37667
Observations (or Sum Wgts) 36
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 0.218370 0.218370  0.6599
Error 34 11.251430 0.330924 Prob >F
C. Total 35 11.469800 0.4223

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 9.9996541 0.473913 21.10 <.0001*
Simulant Na 0.0693372  0.085356 0.81 0.4223

Bivariate Fit of leach index Cr By Simulant Na
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Simulant Na

Linear Fit
leach index Cr = 12.779043 + 0.0297515*Simulant Na
Summary of Fit
RSquare 0.008797
RSquare Adj -0.01026
Root Mean Square Error 0.362835
Mean of Response 12.94111
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 0.0607595 0.060759  0.4615
Error 52 6.8457738 0.131649 Prob >F
C. Total 53 6.9065333 0.4999

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 12.779043  0.243618 52.46 <.0001*
Simulant Na 0.0297515 0.043794  0.68 0.4999
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Bivariate Fit of leach index Tc By P
12

<

115

11

x< X <
<
<

10 Z
x-S O
95 Y|

9 Z

%

105 YZ Y v v S
. &

Z

leach index Tc
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Linear Fit
leach index Tc = 10.197165 + 2.8646494* P
Summary of Fit

RSquare 0.010324

RSquare Adj -0.01878

Root Mean Square Error 0.57781

Mean of Response 10.37667

Observations (or Sum Wgts) 36

Analysis of Variance

Sum of

Source DF Squares Mean Square F Ratio
Model 1 0118414 0.118414  0.3547
Error 34 11.351386 0.333864 Prob>F

C. Total 35 11.469800 0.5554

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 10.197165 0.316417 32.23 <.0001*
P 2.8646494  4.810107 0.60 0.5554

Bivariate Fit of leach index Cr By P
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Linear Fit
leach index Cr = 12.889387 + 0.820153* P
Summary of Fit

RSquare 0.002128

RSquare Adj -0.01706

Root Mean Square Error 0.364054

Mean of Response 12.94111

Observations (or Sum Wgts) 54

Analysis of Variance

Sum of

Source DF Squares Mean Square F Ratio
Model 1 0.0146980 0.014698  0.1109
Error 52 6.8918354 0.132535 Prob>F

C. Total 53 6.9065333 0.7405

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 12.889387 0.163031 79.06 <.0001*
P 0.820153 2.462817  0.33 0.7405
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Bivariate Fit of leach index Tc By Total S
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Total S

Linear Fit
leach index Tc = 10.111535 + 0.4409026*Total S
Summary of Fit

RSquare 0.009431

RSquare Adj -0.0197

Root Mean Square Error 0.57807

Mean of Response 10.37667

Observations (or Sum Wgts) 36

Analysis of Variance

Sum of

Source DF Squares Mean Square F Ratio
Model 1 0.108176 0.108176  0.3237
Error 34 11.361624 0.334165 Prob >F

C. Total 35 11.469800 0.5731
Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 10.111535 0.475847 21.25 <.0001*
Total S 0.4409026 0.774923 0.57 05731

Bivariate Fit of leach index Cr By Total S
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Total S

Linear Fit
leach index Cr = 13.094187 - 0.2533058*Total S
Summary of Fit

RSquare 0.009253

RSquare Adj -0.0098

Root Mean Square Error 0.362752

Mean of Response 12.94111

Observations (or Sum Wgts) 54

Analysis of Variance

Sum of

Source DF Squares Mean Square F Ratio
Model 1 0.0639070 0.063907  0.4857
Error 52 6.8426264 0.131589 Prob >F

C. Total 53 6.9065333 0.4890

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 13.094187 0.225134 58.16 <.0001*
Total S -0.253306  0.36348 -0.70 0.4890

0.9

0.9
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Bivariate Fit of leach index Tc By Dry Blend S
12

115 x Y
11 % Yy
10.5 y; <& %Z — -
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leach index Tc
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Dry Blend S

Linear Fit
leach index Tc = 10.277491 + 0.2126222*Dry Blend S
Summary of Fit
RSquare 0.002002
RSquare Adj -0.02735
Root Mean Square Error 0.580234
Mean of Response 10.37667
Observations (or Sum Wgts) 36
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 0.022959 0.022959  0.0682
Error 34 11.446841 0.336672 Prob >F
C. Total 35 11.469800 0.7956

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 10.277491 0.391895 26.23 <.0001*
Dry Blend S 0.2126222 0.814203 0.26 0.7956

Bivariate Fit of leach index Cr By Dry Blend S
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Dry Blend S

Linear Fit
leach index Cr = 13.146677 - 0.4368671*Dry Blend S
Summary of Fit
RSquare 0.02282
RSquare Adj 0.004028
Root Mean Square Error 0.36026
Mean of Response 12.94111
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 0.1576076 0.157608  1.2144
Error 52 6.7489258 0.129787 Prob>F
C. Total 53 6.9065333 0.2755

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 13.146677 0.192878 68.16 <.0001*
DryBlend S -0.436867 0.396439 -1.10 0.2755
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Bivariate Fit of leach index Tc By Simulant S
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Simulant S

Linear Fit
leach index Tc = 10.245587 + 0.9716426*Simulant S
Summary of Fit
RSquare 0.011642
RSquare Adj -0.01743
Root Mean Square Error 0.577425
Mean of Response 10.37667
Observations (or Sum Wgts) 36
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 0.133529 0.133529  0.4005
Error 34 11.336271 0.333420 Prob>F
C. Total 35 11.469800 0.5311

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept ~ 10.245587 0.228396 44.86 <.0001*
SimulantS 0.9716426 1.535377 0.63 0.5311

Bivariate Fit of leach index Cr By Simulant S
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Simulant S

Linear Fit
leach index Cr = 12.867602 + 0.5495287*Simulant S
Summary of Fit
RSquare 0.008627
RSquare Adj -0.01044
Root Mean Square Error 0.362867
Mean of Response 12.94111
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 0.0595799 0.059580  0.4525
Error 52 6.8469534 0.131672 Prob>F
C. Total 53 6.9065333 0.5041

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept ~ 12.867602 0.119917 107.30 <.0001*
Simulant S 0.5495287 0.816935  0.67 0.5041
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Bivariate Fit of leach index Tc By Si
12

115 Y
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leach index Tc

leach index Tc
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Si
Linear Fit

leach index Tc = 10.051494 + 0.0293087* Si
Summary of Fit

RSquare 0.003999

RSquare Adj -0.0253

Root Mean Square Error 0.579653

Mean of Response 10.37667

Observations (or Sum Wgts) 36

Analysis of Variance

Sum of

Source DF Squares Mean Square F Ratio
Model 1 0.045866 0.045866  0.1365
Error 34 11.423934 0.335998 Prob>F

C. Total 35 11.469800 0.7141
Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 10.051494 0.885401 11.35 <.0001*
Si 0.0293087  0.079327 0.37 0.7141

Bivariate Fit of leach index Cr By Si
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Linear Fit
leach index Cr = 12.275365 + 0.0603051* Si
Summary of Fit
RSquare 0.038244
RSquare Adj 0.019749
Root Mean Square Error 0.357405
Mean of Response 12.94111
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 0.2641333 0.264133  2.0678
Error 52 6.6424000 0.127738 Prob>F
C. Total 53 6.9065333 0.1564

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 12.275365 0.465523 26.37 <.0001*
Si 0.0603051 0.041938  1.44 0.1564
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Bivariate Fit of leach index Tc By NO3-
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NO3-
Linear Fit
leach index Tc = 10.621076 - 0.0454493* NO3-
Summary of Fit
RSquare 0.019496
RSquare Adj -0.00934
Root Mean Square Error 0.575126
Mean of Response 10.37667
Observations (or Sum Wgts) 36
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 0223612 0.223612  0.6760
Error 34 11.246188 0.330770 Prob >F
C. Total 35 11.469800 0.4167
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 10.621076 0.312331 34.01 <.0001*
NO3- -0.045449 0.055277 -0.82 0.4167
Bivariate Fit of leach index Cr By NO3-
14 ;é
X
= 135
5 R
3
2o X v Z X
=
125
4
12
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Linear Fit
leach index Cr = 12.973171 - 0.0058712* NO3-
Summary of Fit

RSquare 0.000877

RSquare Adj -0.01834

Root Mean Square Error 0.364282

Mean of Response 12.94111

Observations (or Sum Wgts) 54

Analysis of Variance

Sum of

Source DF Squares Mean Square F Ratio
Model 1 0.0060578 0.006058  0.0456
Error 52 6.9004755 0.132701 Prob>F

C. Total 53 6.9065333 0.8316

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 12.973171  0.15803 82.09 <.0001*
NO3- -0.005871 0.027479  -0.21 0.8316
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Bivariate Fit of leach index Tc By NO2-
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NO2-

Linear Fit
leach index Tc = 10.226815 + 0.1432792* NO2-
Summary of Fit
RSquare 0.009551
RSquare Adj -0.01958
Root Mean Square Error 0.578036
Mean of Response 10.37667
Observations (or Sum Wgts) 36
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 0.109548 0.109548  0.3279
Error 34 11.360252 0.334125 Prob>F
C. Total 35 11.469800 0.5707

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 10.226815 0.278875 36.67 <.0001*
NO2- 0.1432792  0.250228 0.57 0.5707

Bivariate Fit of leach index Cr By NO2-
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Linear Fit

leach index Cr = 12.813726 + 0.1226931* NO2-
Summary of Fit
RSquare 0.016808
RSquare Adj -0.0021
Root Mean Square Error 0.361366
Mean of Response 12.94111
Observations (or Sum Wgts) 54
Analysis of Variance

Sum of

Source DF Squares Mean Square F Ratio
Model 1 0.1160873 0.116087  0.8890
Error 52 6.7904460 0.130585 Prob >F
C. Total 53 6.9065333 0.3501
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 12.813726 0.143777 89.12 <.0001*
NO2- 0.1226931  0.130129 0.94 0.3501

SRNL-L3100-2014-00170

Bivariate Fit of leach index Tc By NO3+NO2
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Linear Fit
leach index Tc = 10.622609 - 0.0382878* NO3+NO2
Summary of Fit
RSquare 0.013872
RSquare Adj -0.01513
Root Mean Square Error 0.576773
Mean of Response 10.37667
Observations (or Sum Wgts) 36
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 0.159109 0.159109  0.4783
Error 34 11.310691 0.332667 Prob >F
C. Total 35 11.469800 0.4939
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 10.622609 0.368387 28.84 <.0001*
NO3+NO2 -0.038288 0.055363 -0.69 0.4939
Bivariate Fit of leach index Cr By NO3+NO2
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NO3+NO2

Linear Fit
leach index Cr = 12.944303 - 0.0004912* NO3+NO2
Summary of Fit
RSquare 6.079e-6
RSquare Adj -0.01922
Root Mean Square Error 0.364441
Mean of Response 12.94111
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 0.0000420 0.000042  0.0003
Error 52 6.9064913 0.132817 Prob>F
C. Total 53 6.9065333 0.9859

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 12.944303  0.18626 69.50 <.0001*
NO3+NO2 -0.000491 0.027626 -0.02 0.9859
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Appendix D. Response Variables Correlated to Factors

Bivariate Fit of leach index Tc By |
12
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leach index Tc
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|

Linear Fit
leach index Tc = 10.061555 + 72.718053* |
Summary of Fit
RSquare 0.013637
RSquare Adj -0.01537
Root Mean Square Error 0.576842
Mean of Response 10.37667
Observations (or Sum Wgts) 36
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 0.156417 0.156417  0.4701
Error 34 11.313383 0.332747 Prob>F
C. Total 35 11.469800 0.4976

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 10.061555 0.469548 21.43 <.0001*
I 72.718053 106.0615 0.69 0.4976

Bivariate Fit of leach index Cr By |
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Linear Fit
leach index Cr = 12.733575 + 47.852141* |
Summary of Fit
RSquare 0.01459
RSquare Adj -0.00436
Root Mean Square Error 0.361774
Mean of Response 12.94111
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 0.1007660 0.100766  0.7699
Error 52 6.8057674 0.130880 Prob>F
C. Total 53 6.9065333 0.3843
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 12.733575 0.241593 52.71 <.0001*
| 47.852141 54.53575 0.88 0.3843
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Bivariate Fit of leach index Tc By OH
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Linear Fit
leach index Tc = 9.972533 + 6.374068* OH
Summary of Fit
RSquare 0.082502
RSquare Adj 0.055516
Root Mean Square Error 0.556341
Mean of Response 10.37667
Observations (or Sum Wgts) 36
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 0.946277 0.946277  3.0573
Error 34 10.523523 0.309515 Prob >F
C. Total 35 11.469800 0.0894

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept  9.972533  0.249036  40.04 <.0001*
OH 6.374068 3.645429 1.75 0.0894

Bivariate Fit of leach index Cr By OH
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Linear Fit
leach index Cr = 12.920788 + 0.3488907* OH
Summary of Fit
RSquare 0.000688
RSquare Adj -0.01853
Root Mean Square Error 0.364317
Mean of Response 12.94111
Observations (or Sum Wgts) 54
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 0.0047540 0.004754  0.0358
Error 52 6.9017793 0.132727 Prob>F
C. Total 53 6.9065333 0.8506
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 12.920788 0.118275 109.24 <.0001*
OH 0.3488907 1.843484  0.19 0.8506
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Appendix D. Response Variables Correlated to Factors

Bivariate Fit of leach index Tc By Silica fume
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Linear Fit
leach index Tc = 10.376667 + 0* Silica fume
Summary of Fit

RSquare 0

RSquare Adj 0

Root Mean Square Error 0.572458

Mean of Response 10.37667

Observations (or Sum Wgts) 36

Analysis of Variance

Sum of

Source DF Squares Mean Square F Ratio
Model 0 0.000000 0.000000 .
Error 35 11.469800 0.327709 Prob>F

C. Total 35 11.469800
Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 10.376667  0.09541 108.76 <.0001*
Silica fume Zeroed 0 0

Bivariate Fit of leach index Cr By Silica fume
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Linear Fit
leach index Cr = 12.9364 + 0.01272* Silica fume
Summary of Fit

Bivariate Fit of leach index Tc By Xypex
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Linear Fit
leach index Tc = 10.276875 + 0.179625* Xypex
Summary of Fit
RSquare 0.250049
RSquare Adj 0.227992
Root Mean Square Error 0.502985
Mean of Response 10.37667
Observations (or Sum Wgts) 36
Analysis of Variance
Sum of
Source DF Squares Mean Square F Ratio
Model 1 2868013 2.86801 11.3363
Error 34 8.601788 0.25299 Prob>F

C. Total 35 11.469800 0.0019*

Parameter Estimates

Term Estimate Std Error tRatio Prob>|t|
Intercept 10.276875 0.088916 115.58 <.0001*
Xypex 0.179625  0.05335 3.37 0.0019*

Bivariate Fit of leach index Cr By Xypex
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Linear Fit

leach index Cr = 12.9364 + 0.01272* Xypex
Summary of Fit

RSquare 0.002169
RSquare Adj -0.01702
Root Mean Square Error 0.364046
Mean of Response 12.94111
Observations (or Sum Wgts) 54
Analysis of Variance

Sum of
Source DF Squares Mean Square F Ratio
Model 1 0.0149813 0.014981  0.1130
Error 52 6.8915520 0.132530 Prob>F
C. Total 53 6.9065333 0.7381
Parameter Estimates
Term Estimate Std Error tRatio Prob>|t|
Intercept 12,9364 0.051484 251.27 <.0001*
Silicafume  0.01272 0.037833  0.34 0.7381

SRNL-L3100-2014-00170

RSquare 0.002169

RSquare Adj -0.01702

Root Mean Square Error 0.364046

Mean of Response 12.94111

Observations (or Sum Wgts) 54

Analysis of Variance

Sum of

Source DF Squares Mean Square F Ratio
Model 1 0.0149813 0.014981  0.1130
Error 52 6.8915520 0.132530 Prob>F

C. Total 53  6.9065333
Parameter Estimates

0.7381

Term Estimate Std Error tRatio Prob>|t|
Intercept  12.9364 0.051484 251.27 <.0001*

Xypex 0.01272  0.037833

0.34 0.7381
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