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EXECUTIVE SUMMARY

This study evaluated the use of electromagnetic gauges to determine the adjusted densities.
Field measurements were taken with two electromagnetic gauges, the Pavement Quality
Indicator (PQI) 301 and the Pavetracker Plus 2701B. Seven projects were included in the study
with 3 to 5 consecutive paving days. For each day/lot 20 randomly selected locations were
tested along with seven core locations.

The analysis of PaveTracker and PQI density consisted of determining which factors are
statistically significant, and core density residuals and a regression analysis of core as a function
of PaveTracker and PQI readings. The following key conclusions can be stated:

e Core density, traffic and binder content were all found to be significant for both
electromagnetic gauges.

e (Core density residuals are normally distributed and centered at zero for both
electromagnetic gauges.

e For PaveTracker readings, statistically one third of the lots do not have b = 0 and two
thirds of the lots do not rule out m = 0.

e For PQI readings, statistically the 95% confidence interval rules out b = 0 for all
seven projects and six of the seven projects do not rule out m = 0.

e The PQI 301 gauge should not be used for quality control or quality assurance

e The Pavetracker 2701B gauge can be used for quality control but not quality
assurance

This study has found that with the limited sample size, the adjusted density equations for both
electromagnetic gauges were determined to be inadequate. The PaveTracker Plus 2701B was
determined to be better then PQI 301. The PaveTracker 2701B could still be applicable for
quality assurance if the number of core locations per day is reduced and supplemented with
additional PaveTracker 2701B readings. Further research should be done to determine the
minimum number of core locations to calibrate the gauges each day/lot and the number of
additional PaveTracker 2701B readings required.
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1. INTRODUCTION

Electromagnetic gauge technology has been found to be promising for determining density of
intermediate and surface course mixtures in the first phase of this research project. The
following study was done to determine if the correction factor for the first day of paving
operations for a specific mix is applicable to use for ensuing paving days under the same paving
operation and conditions. Another objective of this study is to determine which adjustment
method is most suitable for determining the pavement density. The intercept method, slope
method and slope & intercept method were used to develop adjustment factors.



2. BACKGROUND

The first phase of this research was to establish the accuracy and precision of the PQI 301 and
PaveTracker 2701 as compared to core testing. Another subsequent objective for the first phase
is to determine which gauge, if either, should be considered for quality control and quality
assurance in lowa. Test data was collected in the field during and after paving operations and
also in a laboratory on field mixes compacted in the lab. Both electromagnetic gauges are
sensitive to density changes due to roller passes. This is favorable since it indicates that both
gauges could be used for quality control.

The variables affecting electromagnetic gauge readings are shown in Table 1 and Table 2. From
Table 1, both station and roller pass are significant for all three electromagnetic gauge readings.
Transverse pavement location is also significant for both PQI data sets. For the regression
analysis, there are no variables that are considered statistically significant for all three
electromagnetic gauge datasets but both the PaveTracker and multi-mode PQI readings are
significantly affected by contractor, aggregate type, binder content and roller pass.

Table 1. Summary of class variables affecting electromagnetic gauges

PaveTracker PQl Single Mode PQI Multi Mode
Source $si Ssi R Ssi 58I sSsi
Site . . .
Station . . . .
Pavement Width
Pavement Condition MNIA NYA, L]

Contractor

Aggregate Type

NMAS

Traffic Level

Roller

Distance Across
Pavement \Widih




Table 2. Summary of regression analysis for electromagnetic gauges

PaveTracker PQI Single Mode PQI Multi Mode
FParamter Parameter Parameter
Variable Estimate Pr>1t Estimate Pr>1 Estimate Pr>
Infercept 1050306 <0001 | 12521506 | 0.0048 | 152.79259 | <. 0001
Site -0.10602 | 04913 | 067661 0.0676 172543 | <0001
Slation 110806 | 0.0362 2.68108 0.1471 -0.54766 0.2012
Width 0.03274 | 0.84609 -1.02782 0.661 -0.50271 0.0062
Condition -13.084 [ 0.0237 H/A NIA 222136 0.233
Contractor -1 BROTT | < 00M 59159 (12068 -2 GIR93 -4 (WK
Aggregate Type 6538087 | <0001 081495 | 00595 | 1033595 [ <0001
Binaer Contant 738617 | 0.0077 3.73E-07 0.0908 -3.98782 0.0267
NMAS -1.88017 | =.0001 1.57908 0.0024 0.57368 0.2228
Traffic Level -1.56E-07| 0.2021 0.88576 0.0431 1.45E-07 0.0541
Roller Pass -4 53788 | <0001 086985 | 04475 | 488213 [ <0001
Distance ACrOSS | g7371 | 0.4830 | 02423 | 0.0166 | -0.896% | <0001
Pavement
Temperature M/A M/A -0.0a728 0.0018 MNIA M/A




3. LITERATURE REVIEW

There are two electromagnetic gauges manufactured today. The first is the Pavement Quality
Indicator (PQI) manufactured by TransTech and the second is the PaveTracker manufactured by
Troxler. The two gauges have similar technology that measure dielectric properties of the hot
mix asphalt (HMA) and then relate the increase or decrease of the dielectric properties to density
changes. A material may be classified has a conductor, semiconductor and a dielectric or
insulator (Elliott, 1993). HMA would be classified as a dielectric since it does not conduct
electricity. An ideal dielectric would be a material which has no free charges and thus resists the
passage of steady electric current (Elliott, 1993). Typical dielectric constant values for materials
found present in HMA is shown in Table 3. For a relatively homogenous asphalt material, the
dielectric constant will increase as the asphalt is compacted. This increase in dielectric constant
is reflected as an increase in density (Troxler, 2005). Also if water is present on the surface,
from the compaction process, this will increase the dielectric constant which leads to an incorrect
assessment in an increase in density.

Table 3. Typical dielectric constant values for HMA (K-Tek, 2008)

Dielectric
Material Constant
Air 1
Asphalt 25-32
Sand 5.0
Quartz 4.2
Calcite 8.0
Dolomite 6.8-8.0
Gypsum 25-6.0
Water 4 -88
Steam 1.01
80F 80
32F 88

In the PQI gauge, the electrical field measures the changes in electrical impedance of the
material matrix and then relates the electrical impedance to bulk density (NCHRP-IDEA, 1999).
The electrical impedance is a function of the composite resistivity and the dielectric constant of
the material (NCHRP-IDEA, 1999). Figure 1 shows the schematic of the PQI sensing plate. The
data processor computes the relative density from the electrical impedance with corrections for
surface moisture, temperature variation, and sensor impedance (Glagola, 2003).
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Figure 1. Schematic of PQI sensing plate (NCHRP-IDEA, 1999)

The Pavetracker 2701B does not require correction factors to adjust for temperature or moisture
changes. The Pavetracker measures to a maximum depth of 1.25 inches (Troxler, 2005).

Robert Schmitt from the University of Wisconsin — Platteville researched the effects of different
adjustment factors to try to determine the optimum adjustment factor. The adjustment factors
were the intercept, slope and slope & intercept method (Schmitt, 2006). The Intercept method,
Slope method and Slope & Intercept method are shown in equations 1, 2 and 3, respectively.
The y term represents the corrected electromagnetic gauge density. The x term represents the
raw or uncorrected electromagnetic gauge density. The terms m and b are linear regression
constants. Ideally the intercept coefficient, b, would be equal to zero and the slope coefficient, m,
would be equal to 1 for the Slope & Intercept Method. This ideal case would represent the line
of equality (y=x). The electromagnetic gauges need to have a high R? value and also must be
originated close to the line of equality. For example an equation could have a high R* value but
the origination about the line of equality is in the opposite direction as shown in Figure 2.



12

10 -\\
8

Y values
B [}

X values

‘7Line of Equality ® y ——Linear (y) ‘

Figure 2. Example of line of equality

(Intercept Method) y=x+b (Equation 1)
(Slope Method) y = mx (Equation 2)
(Slope & Intercept Method) y=mx +b (Equation 3)

The electromagnetic gauges have been extensively researched with both positive and negative
results. The PQI has been available the longest and have had many improvements over the life
of the product. The first working successful model for the PQI was model number 300 which
was the third generation of the product. The first research completed for the PQI 300 was a
pooled fund study by Pedro Romero (2000). This research was initiated by the Maryland State
Highway Administration with participation from Pennsylvania, Connecticut, New York,
Minnesota and Oregon Departments of Transportation. The results showed that the H20O number
above five affects the accuracy of the PQI 300 readings. The PQI 300 needs to be calibrated for
individual mixtures with a slope and intercept component (Romero, 2000). The continuation of
the pooled fund study was a field evaluation that showed low correlations between the PQI and
core density and that a nuclear gauge performed better than the PQI (Romero, 2001). The
density from the PQI 300 and PT 2701 should be evaluated with caution (Romero et. al., 2002).

Another study determined for the PQI 300 that the results are repeatable but have low
correlations between core density and corelok (Prowell et. al., 2002). The first study to
recommend the PQI 300 for quality control but not quality assurance stated that both the two
PQI gauges and nuclear gauge had greater standard deviations then the standard deviations
attained from core density (Allen et. al., 2003). In another study both the PQI 300 and PT 2701
are influenced by temperature and moisture. The PQI 300 performed well with respect to
nuclear gauges even when not calibrated. On the other hand, the PT 2701 should always be
calibrated (Sebesta et. al., 2003). Another study determined that the PQI 300 and core density
were statically the same (Killingsworth, 2004). The PQI 301 and the PT 2701 were
recommended for quality control with care and stated that the PQI 301 was improved over the



previous model PQI 300 (Hurley et. al., 2004). The PQI 300 was recommended for both quality
control and quality assurance if the gauge is calibrated with core density. The PT 2701 was only
recommended for quality control (Sargand et. al., 2005). In another study the PQI 300 was
found to be less sensitive to density changes then the nuclear gauge (Shuler, 2005). The PT
2701 was found to perform better on fine mixes than coarse mixes and internal moisture
increased gauge readings. When compared to core density and nuclear density results, the PT
2701 was found to be statistically different (Liao, 2006). In a study for the Wisconsin
Department of Transportation, the PT 2701B, PQI 300 and PQI 301 determined that the gauges
need to be calibrated with ten test points and using the Slope method (Schmitt, 2006).



4. COLLECTION OF ELECTROMAGNETIC FIELD DATA

Electromagnetic density measurements were collected for seven projects for a period of three to
five days for each project throughout the State of lowa. The Pavement Quality Indicator (PQI)
301 and PaveTracker Plus 2701B were used to collect the electromagnetic field data. A
summary of the project locations is shown in Table 4 and a summary of the mix design for each
project is shown in Table 5. In the field, twenty randomly selected locations were tested with the
electromagnetic gauges, accordingly to ASTM D 3665 each day (2006). ASTM D 3665 is a
random sampling table that includes every numerical value from 0 to 1 accurate to four decimal
places. Also the electromagnetic gauges were tested at seven additional core locations per
lot/day, which were marked by the lowa Department of Transportation (DOT). For Project 1,
the contractor was allowed by the lowa DOT to combine days 2 and 3 into one lot as the
production for each day was limited, so a combined total of seven cores were taken for these
days (4 for day 2 and 3 for day 3 is more representative of the tonnage for one lot). For most of
the projects, the cores were marked the same day as paving and for others the cores were marked
the following morning. For most of the projects, cores were extracted by the contractor after the
electromagnetic gauge readings were obtained and recorded. If this ideal case did not occur,
then the readings were taken as close to the extracted core as possible while avoiding any water
runoff or surface defects caused from coring. To minimize the effect of segregation across a lane
(transverse to the paving lane), the electromagnetic gauge readings were obtained either in front
or behind the extracted core.

Table 4. Summary of project locations

Projec Day
t S City Route Contractor
1 3 Des Moines US 6 DSM Asphalt
2 3 Grundy Center County 14 Mathy
3 5 Grundy Center County 14 Mathy
4 5 Grundy Center County 14 Mathy
5 3 Sioux City US 376 south Knife River
6 3 Correctionville UsS 20 Henningsen
7 3 Alden County D20 Manatts




Table S. Summary of project mix designs

Mix Binder NMAS* Traffic
Project | Day/Lot Design content (%) | (mm) (ESALs x 10°

1 5.41
Intermediate 5.41 1/2 3.0
5.21

1

6.48
6.57 1/2 1.0
6.63

Intermediate-
Shoulder

6.48
6.60
Intermediate 6.74 1/2 3.0
6.50
6.62

6.54
6.61
Surface 6.51 1/2 3.0
6.31
6.23

5.86
Surface 6.06 1/2 10.0
6.05

5.06
Surface 4.89 1/2 10.0
5.01

5.69
Surface 5.70 1/2 0.3
5.88

WIN|=2|WIN|=2|WIN|~, R WOIN 2[R (WIN[2[WIN=|WIN

The manufacturers’ recommendation for using the PaveTracker Plus were followed in making all
gauge measurements. The PaveTracker case comes with a reference standard and Troxler
recommends that a reference reading be taken each time the gauge is turned on (Troxler, 2006).
A reference reading for the PaveTracker Plus was taken each day, before any density
measurements were obtained. The density measurement at one location consisted of four gauge
readings in the pattern as shown in Figure 3 (New York State DOT, 2003). The PaveTracker
Plus was operated in continuous mode. In addition to the density measurements, the temperature
of the pavement was also recorded.



=
O

LI

Measurement 3 — Gauge 15 rotated 907
Counterclockwise from Measurement

Measurement 2 — Gaunge is rotated 90°
Counterclockwise from Measuremen?

Measurement 4 — Gange is rotated 90°
Conntercloclowise from Measurement

PAVETRACKER ~ mer
; c— MEASUREMENT T
LEGEND FOOTPRDNT _} LOCATION

Figure 3. PaveTracker Plus data collection pattern (New York State DOT, 2003)

The manufacturer recommendations for using the PQI 301 were followed in recording all gauge
measurements. The density measurement at one location consisted of five gauge readings in the
pattern shown in Figure 4 (New York State DOT, 2003). The PQI 301 was operated in single
mode. A water number greater than 5 is an indication that the density measurement is affected
by water (Henault 2001, TransTech 2002). Water affects the electromagnetic gauge readings
because the dielectric constant of water is a lot greater then the other materials in HMA so can
cause an incorrect increase in density. When water was present on the surface, a dry towel was

used to wipe the area dry.

LEGEND

TEST
LOCATION

PR 1)
MEASUREMENT
FOOTPRINT

Figure 4. PQI data collection pattern (New York State DOT, 2003)
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The field data for all of the PQI and Pavetracker readings as well as the corresponding core
density values are contained in Tables A1 through A50 of the Appendix.

11



5. ANALYSIS OF DATA
5.1 Graphical Analysis of Unadjusted Data

The unadjusted density from the PQI and PT devices is plotted against temperature for each day
of the project and is shown in Appendix A, Figures A105 to A129. Figures 5 and 6 are
representative examples of the layout of the data. Project 1 to Project 4 for Day 1 is similar to
Figure 5 and Project 4 for Day 2 to Project 7 is similar to Figure 6. The main difference between
these two figures is the location and variance of the PQI data. With the exception of Projects 5
and 6, the PT data is generally located around the range 140 — 150 pcf. In Figure 5, the PQI
values are also located in this range from 140 — 150 pcf. The PQI values tended to become much
greater then the PT values and more variable after Project 4 for Day 1. In Figure 5, the PQI
gauge was turned on and off more frequently to try to obtain a more reasonable value, when
compared to the paving days after Project 4 for Day 1. This could be attributed to operator error
for the PQI gauge because if the gauge was not turned on and off a different adjusted density
value may have been attained. This would have resulted in a different calibration equation. This
was not noticed with the PT gauge.
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Figure 5. Project 3 day 1 unadjusted data vs. slab temperature
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Figure 6. Project 7 day 1 unadjusted data vs. slab temperature

The unadjusted electromagnetic gauge density was plotted against core density for each day of
the seven projects and is shown in Appendix A. The average coefficient of determination, R? for
PQI and PT is 0.236 and 0.424, respectively. The 95% confidence interval for the mean of the
coefficient of determination, R? for PQI and PT is (0.114, 0.359) and (0.327, 0.520),

respectively.
5.2 Graphical Analysis of Adjusted Data

To improve the origination about the equality line, the data was adjusted by using the intercept,
slope and slope & intercept method. These methods do not change the R* values. The adjusted
electromagnetic gauge density is plotted against core density and is shown in Appendix A for
each day of the seven projects. The average squared error for the PQI gauge for the intercept,
slope and slope & intercept method is 62.9, 49.9 and 1.1, respectively. The average squared
error for the PT gauge, for the intercept, slope and slope & intercept method is 8.0, 8.2 and 0.9,
respectively. The PQI gauge improves in accuracy more then the PT gauge when going from the
intercept method to the slope method. In terms of average squared error, the slope & intercept
method is the best. The slopes for the PQI gauge are so small with the slope & intercept method
that it results in a straight vertical line. This vertical line corresponds to the average core density
value. An example of this is shown in Figure 7. The minimum slope required to prevent the
electromagnetic gauges from converging to the average density value is 0.10 based on the results

from these 7 projects.
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Figure 7. Project 4 for day 1 adjusted data — slope & intercept method
5.3 Pavetracker Statistical Analysis

The Pavetracker statistical analysis consists of a regression analysis of Pavetracker readings as a
function of project, day, location sequence, temperature, core density, traffic and binder content.
A regression equation of core as a function of Pavetracker readings was also analyzed to
determine if the residuals equal zero. Then a regression analysis of core as a function of
Pavetracker readings were analyzed for day 1 and the same regression equation was used for the
occurring days. An alpha level of 0.05 was employed for all the analyses.

5.3.1 Significant Factors Affecting Pavetracker Readings

Table 4 summarizes the factors that significantly affect Pavetracker readings. A dot in a cell
indicates that a factor is deemed statistically significant. Unadjusted data is Pavetracker readings
with no adjustment criteria. First day data is Pavetracker readings that are adjusted using the
first day’s regression equation. Each subsequent day’s data is Pavetracker readings that are
adjusted using the corresponding regression equation for that day. First day is preferred over
each day because it saves sampling and testing costs and provides quality assurance data more
quickly.

The analysis indicates that core density and traffic are significant for both adjusted and
unadjusted data. A reason why traffic is significant is that traffic level is a major component in
pavement design. A high volume roadway should behave different than a low volume roadway.
A high volume roadway will general have better quality aggregates in the mix design then a low
volume roadway. Since the Pavetracker measures the dielectric constant of the asphalt, the
dielectric constant will be different for a high volume roadway then a low volume roadway. As
shown in Figure 7, the regression equation for unadjusted data shows that the high volume
roadway results in a lower Pavetracker unadjusted density value.
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Binder content is also significant for the adjusted data as shown in Table 6. A reason why binder
content is significant is that the dielectric constant of the asphalt will increase when the percent
binder is increased.

Table 6. Significant factors affecting PT readings

Unadjuste First Each
Parameter d Day Day
Project
Day
Location Sequence
Temperature
Core Density ® ® o
Traffic o ® e
Binder Content ® ®

Equation 4 and Figure 8 shows the regression equation for the unadjusted density. The R
squared value is highly correlated with core density (R squared = 0.86). Figure 9 shows the
residuals of the regression equation for the unadjusted density. There is no distinct pattern with
the residuals so there is no indication that a nonlinear model is warranted.

PT =46.9 + 8.5*Traffic(0.3) + 2.8*Traffic(1) + 5.5*Traffic(3) (Equation 4)
+ 0.6*Core

155
150
145+
140
- 135
130

1254 ' . »
120 /
. _"-:_'.i"_ - 03—

115

110 T T T T T T T 1
132 134 136 138 140 142 144 146 148 150 3 —

Core 10 —

Figure 8. Scatter plot of Pavetracker unadjusted density
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Figure 9. Scatter plot of Pavetracker residuals

Equation 5 and Figure 10 shows the regression equation for the Pavetracker adjusted each day
density. The R squared value is highly correlated with core density (R squared = 0.89). Figure
11 shows the residuals of the regression equation for the adjusted each day density. There is no
distinct pattern with the residuals so there is no indication that a nonlinear model is warranted.

PT =64.5 + 0.6*Core — 0.4*Traffic(0.3) + 0.5*Traffic(1) (Equation 5)
+ 0.5*Traffic(3) -1.8*Binder content
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Figure 10. Scatter plot of Pavetracker adjusted each day density
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Figure 11. Scatter plot of Pavetracker residuals

Equation 6 and Figure 12 shows the regression equation for the Pavetracker adjusted first day
density. The R squared value is highly correlated with core density (R squared = 0.80). Figure
13 shows the residuals of the regression equation for the adjusted first day density. There is no
distinct pattern with the residuals so there is no indication that a nonlinear model is warranted.

PT = 99.3 + 0.4*Core -1.1*Traffic(0.3) +0.7*Traftic(1)
+ 0.5*Traffic(3) — 1.9*Binder content

(Equation 6)
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Figure 12. Scatter plot of Pavetracker adjusted first day density
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Figure 13. Scatter plot of Pavetracker residuals
5.3.2 Analysis of Core density residuals for Pavetracker Readings

A regression equation of core density as a function of project, day, location sequence,
temperature, Pavetracker readings, traffic and binder content was analyzed. The residuals or the
actual core density minus the predicted core density was analyzed with a t-test to determine if the
residuals equal zero. From the regression equation, Pavetracker readings and binder content

were determined to be significant. The regression equation is shown in Equation 7 and Figure
14.

Core = 153.9 + 0.06*PT — 3.5*Binder content (Equation 7)
150
148 .
146 kY "
T 144 . i
E .
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© 140 il
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O 138 & B
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Core Predicted P<.0001
RSq=0.56 RMSE=1.6837

Figure 14. Scatter plot of core density for Pavetracker readings

The frequency histogram and stem and leaf plot of core density residuals is shown in Figure 14.
The 95% confidence interval is (-0.26, 0.26). The actual estimate of the mean of the residuals is

1.5x 10" with 161 degrees of freedom with a standard deviation of 1.67. As shown in Figure
15 the residuals values are normally distributed and centered at 0.
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Figure 15. Frequency histogram and stem and leaf plot of Core density residuals
5.3.3 Regression Analysis for Pavetracker readings

A regression analysis of core density as a function of Pavetracker readings were analyzed for the
first day and the same regression equation was used for the subsequent paving. The regression
graphs and the corresponding residuals by predicted plot for each day/lot of the 7 projects is
shown in Appendix A, Figures A182 to A229. The regression coefficients for equation 8 are
shown in Table 7 and Table 8 for Pavetracker readings. In equation 4, y represents the core
density and x represents the unadjusted Pavetracker density. Ideally the intercept coefficient, b,
would be equal to zero and the slope coefficient, m, would be equal to 1. As shown in Table 5
about one third of the lots do not have b = 0 since zero is not included in the 95% confidence
interval. As shown in Table 6 a little more than two thirds of the lots have m = 0 since zero is
included in the 95% confidence interval. So only a little less than one third of the lots allow for
m = | in the confidence interval. In contrast with the estimate the standard error of the mean
(SEM) is large which makes the 95% confidence interval large. A larger sample size could
improve the precision of the results.

y =mx +b (Equation 8)
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Table 7. Intercept estimate from regression analysis

95% Confidence

b=

Project | Lot/Day n Estimate SEM t ratio Prob>t Interval 0
1 1 7 120.1 23.9 5.03 0.004 (58.7,181.4) N
1 2&3 7 259.5 74.2 3.5 0.0174 (68.7,450.2) N
2 1 7 97.8 28.2 3.47 0.0179 (25.3,170.4) N
2 2 7 39.1 74.9 0.52 0.6236 (-153.3,231.6) Y
2 3 3 -140.7 91.9 -1.53 0.3686 (-1308.9,1027.6) Y
3 1 7 134.9 18.1 7.44 0.0007 (88.3,181.5) N
3 2 7 -993.3 770.2 -1.29 0.2536 (-2973.2,986.7) Y
3 3 7 -224.5 126.4 -1.78 0.1358 (-549.3,100.3) Y
3 4 7 506.1 446.2 1.13 0.3081 (-640.8,1653.1) Y
3 5 7 -197.6 169.9 -1.16 0.2974 (-634.3,239.2) Y
4 1 7 53.5 14.2 3.77 0.013 (17.1,89.9) N
4 2 7 -19.0 56.3 -0.34 0.7491 (-163.6,125.6) Y
4 3 7 -41.9 59.3 -0.71 0.511 (-194.4,110.5) Y
4 4 6 -78.7 53.2 -1.48 0.2132 (-226.4,69.0) Y
4 5 7 -21.5 109.3 -0.2 0.8518 (-302.4,259.5) Y
5 1 6 87.5 28.2 3.1 0.0362 (9.1,165.9) N
5 2 7 15.3 92.0 0.17 0.8741 (-221.2,251.9) Y
5 3 7 -229.5 138.3 -1.66 0.1579 (-585.0,126.0) Y
6 1 7 84.9 37.1 2.29 0.0708 (-10.5,180.3) Y
6 2 7 21.1 130.7 0.16 0.8781 (-314.9,357.1) Y
6 3 7 -117.6 100.2 -1.17 0.2936 (-375.3,140.1) Y
7 1 7 101.7 32.2 3.16 0.025 (19.0,184.4) N
7 2 7 -42.1 78.7 -0.53 0.6161 (-244.4,160.3) Y
7 3 7 -2.8 112.5 -0.02 0.9812 (-291.9,286.4) Y
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Table 8. Slope estimate from regression analysis

95% Confidence m=
Project | Lot/Day n Estimate SEM t ratio Prob>t Interval 0

1 1 7 0.19 0.17 1.07 0.3316 (-0.26,0.63) Y
1 2&3 7 -0.77 0.51 -1.52 0.1896 (-2.06,0.53) Y
2 1 7 0.31 0.20 1.55 0.1827 (-0.20,0.82) Y
2 2 7 0.72 0.53 1.35 0.2352 (-0.65,2.08) Y
2 3 3 1.99 0.66 3.02 0.2035 (-6.38,10.36) Y
3 1 7 0.04 0.12 0.34 0.7511 (-0.28,0.36) Y
3 2 7 8.04 5.47 1.47 0.2015 (-6.02,22.10) Y
3 3 7 2.59 0.90 2.89 0.0342 (0.29,4.90) N
3 4 7 -2.60 3.17 -0.82 0.4486 (-10.8,5.5) Y
3 5 7 2.40 1.21 1.99 0.1032 (-0.70,5.51) Y
4 1 7 0.60 0.10 6.09 0.0017 (0.35,0.86) N
4 2 7 1.14 0.40 2.82 0.037 (0.10,2.17) N
4 3 7 1.30 0.42 3.07 0.0279 (0.21,2.38) N
4 4 6 1.56 0.38 4.1 0.0147 (0.51,2.61) N
4 5 7 1.14 0.77 1.48 0.2001 (-0.85,3.13) Y
5 1 6 0.47 0.25 3.1 0.0362 (-0.21,1.15) Y
5 2 7 0.88 0.65 1.35 0.234 (-0.79,2.55) Y
5 3 7 2.59 0.97 2.67 0.0444 (0.10,5.09) N
6 1 7 0.47 0.29 1.6 0.1705 (-0.28,1.22) Y
6 2 7 0.86 0.91 0.94 0.3885 (-1.48,3.19) Y
6 3 7 1.82 0.70 2.61 0.0478 (0.03,3.61) N
7 1 7 0.27 0.22 1.22 0.2771 (-0.30,0.84) Y
7 2 7 1.30 0.56 2.33 0.0671 (-0.13,2.73) Y
7 3 7 1.02 0.80 1.28 0.2558 (-1.03,3.07) Y

5.3.4 PaveTracker Conclusions

An analysis of unadjusted Pavetracker density was done to determine which factors statistically
affect Pavetracker readings. Core density and traffic are significant for both adjusted and
unadjusted data. Binder content is also significant for the adjusted data. An analysis of core
density residuals for Pavetracker readings showed that the residual values are normally
distributed and centered at zero. The regression analysis of core as a function of Pavetracker
readings showed that statistically one third of the lots do not have b = 0 and two thirds of the lots
do not rule out m = 0.

5.4 PQI Statistical Analysis

The PQI statistical analysis consists of regression analysis of PQI readings as a function of
project, day, location sequence, temperature, core density, traffic and binder content. A
regression equation of core as a function of PQI readings was also analyzed to determine if the
residuals equal zero. Then regression analyses of core as a function of PQI readings were
analyzed for day 1 of the seven projects. An alpha value of 0.05 was employed for all analyses.
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5.4.1 Significant Factors Affecting PQI Readings

Table 9 summarizes the factors that significantly affect PQI readings. A dot in a cell indicates
that a factor is deemed statistically significant. Unadjusted data is PQI readings with no adjusted
criteria. First day data is PQI readings that are adjusted using the first day’s regression equation.
Each subsequent day’s data is PQI readings that are adjusted using the corresponding regression
equation for that day. First day is preferred over each day because it saves sampling and testing
costs and provides quality assurance data more quickly.

Table 9. Significant factors affecting PQI readings

Unadjuste First Each
Parameter d Day Day
Project
Day
Location Sequence
Temperature
Core Density o o o
Traffic ® o
Binder Content ® d

The analysis indicates that core density is significant for both adjusted and unadjusted data.

Traffic and binder content is also significant for the adjusted data as shown in Table 7. Equation
9 and Figure 16 shows the regression equation for the unadjusted density. The R squared value
is not correlated with core density very well (R squared = 0.08). Figure 17 shows the residuals
of the regression equation for the unadjusted density. There is no distinct pattern with the
residuals so there is no indication that a nonlinear model is warranted.

PQI=-117.9 + 1.9*Core (Equation 9)
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Figure 16. Scatter plot of PQI unadjusted density versus core density
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Figure 17. Scatter plot of PQI residuals

Equation 10 and Figure 18 shows the regression equation for the adjusted each day density. The
R squared value is highly correlated with core density (R squared = 0.89). Figure 19 shows the
residuals of the regression equation for the adjusted data each day’s density. There is no distinct
pattern with the residuals so there is no indication that a nonlinear model is warranted.

PQI=84.3 + 0.5*Core

— 0.6*Traffic(0.3) + 0.7*Traffic(1) (Equation 10)

+ 0.6*Traffic(3) — 2.3*Binder Content
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Figure 18. Scatter plot of PQI adjusted each day density
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Figure 19. Scatter plot of PQI residuals

Equation 11 and Figure 20 shows the regression equation for the adjusted first day density. The
R squared value is correlated with core density (R squared = 0.66). Figure 21 shows the
residuals of the regression equation for the adjusted first day density. There is no distinct pattern
with the residuals so there is no indication that a nonlinear model is warranted.

PQI=122.6 + 0.2*Core -2.1*Traffic(0.3) +1.6*Traffic 1 (Equation 11)
+0.5*Traffic (3) -2.6*Binder Content
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Figure 20. Scatter plot of PQI adjusted first day density
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Figure 21. Scatter plot of PQI residuals
5.4.2 Analysis of Core Density Residuals for PQI Readings

A regression equation of core as a function of project, day, location sequence, temperature, PQI
readings, traffic and binder content was analyzed. The residuals or the actual core density minus
the predicted core density was analyzed with a t-test to determine if the residuals equal zero.
From the regression equation, PQI readings were determined to be significant. The regression
equation of core density for PQI readings is shown in Equation 12. The regression scatter plot of
core density for PQI readings is shown in Figure 22.

Core = 135.3 +0.04*PQI (Equation 12)
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Figure 22. Scatter plot of core density for PQI readings

The frequency histogram and stem and leaf plot of core density residuals is shown in Figure 22.
The 95% confidence interval is (-0.38, 0.38). The actual estimate of the mean of the residuals is
1.2x 10" with 161 degrees of freedom with a standard deviation of 2.42. As shown in Figure
23, the residuals are normally distributed and centered at zero. It should be noted that the PQI
standard deviation of 2.42 is larger then the Pavetracker standard deviation of 1.67.
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Figure 23. Frequency Histogram and stem and leaf plot of core density residuals

5.4.3 Regression Analysis for PQI readings

A regression analysis of core as a function of PQI readings were analyzed for day 1 of the seven
projects and shown in Appendix A, Figures A230 to A241. The regression equation was not
used for the subsequent days as done for the Pavetracker readings because the regression
equations were inadequate. The slopes in the regression equations were so small that it resulted
in a straight vertical line that corresponds to the average value as shown in Figure 24 and Figure
25. The plot of the residuals in Figure 25 shows that an average value would be more
appropriate than the regression equation.
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Figure 24. Project 1 Day 1 PQI regression equation
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Figure 25. Project 1 Day 1 PQI residuals

The regression coefficients for equation 8 are shown in Table 10 and Table 11 for the PQI
readings. The 95% confidence interval rules out b=0 for all seven projects. Also the 95%
confidence interval does not rule out m=0 for six of the seven projects.

Table 10. Intercept estimate from regression analysis

95% Confidence b=
Project Day n Estimate SEM t ratio Prob>t Interval 0
1 1 7 132.8 8.1 16.33 <.0001 (111.9,153.7) N
2 1 7 129.1 14.4 8.95 0.0003 (92.0,166.2) N
3 1 7 131.1 19.5 6.73 0.0011 (81.0,181.1) N
4 1 7 138.8 4.0 34.32 <.0001 (128.4,149.2) N
5 1 6 116.3 15.5 7.5 0.0017 (73.2,159.4) N
6 1 7 127.3 5.0 25.37 <.0001 (114.4,140.2) N
7 1 7 132.8 8.1 16.33 <.0001 (111.9,153.7) N
Table 11. Slope estimate from regression analysis
Project Day n Estimate SEM t ratio Prob>t [95% Confidence Intervall m=0
1 1 7 0.05 0.05 1.01 0.3591 (-0.07,0.17) Y
2 1 7 0.09 0.1 0.86 0.4303 (-0.18,0.36) Y
3 1 7 0.07 0.14 0.51 0.6328 (-0.28,0.42) Y
4 1 7 0.01 0.03 0.23 0.8248 (-0.06,0.08) Y
5 1 6 0.19 0.12 1.61 0.1827 (-0.14,0.52) Y
6 1 7 0.10 0.03 3.39 0.0194 (0.02,0.18) N
7 1 7 0.05 0.05 1.01 0.3591 (-0.07,0.17) Y
5.4.4 PQI Conclusions

An analysis of unadjusted PQI density was done to determine which factors statistically affect

PQI readings. Core density is significant for both adjusted and unadjusted data. Also traffic
level and binder content is significant for the adjusted data. An analysis of core density residuals

27




for Pavetracker readings showed that the residual values are normally distributed and centered at
zero. The regression analysis of core as a function of Pavetracker readings showed that the 95%
confidence interval rules out b=0 for all seven projects and six of the seven projects do not rule
out m=0.

5.5 Integration into Ilowa DOT PWL Specification

The running average of the electromagnetic gauge density and standard deviation is plotted
against number of test locations and is shown in Appendix A, Figure A130 to A181. On average
the standard deviations of the electromagnetic gauge readings are lower than the standard
deviations of the core test results. The few exceptions for the PT gauge are that the standard
deviations are slightly higher or equal to the core standard deviations. For the few exceptions for
the PQI gauge, the standard deviation was double or equal to the core standard deviation.

To determine the number of electromagnetic gauge readings required, the running average of the
standard deviation curve versus the number of test locations was plotted as shown in Appendix
A. The PT and PQI average for all projects was 11.2 and 12.8 readings, respectively.
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6. SUMMARY, CONCLUSION AND RECOMMENDATIONS

The analysis of PaveTracker and PQI density consisted of determining which factors are
statistically significant, core density residuals and a regression analysis of core as a function of
PaveTracker and PQI readings. The following key conclusions can be stated:

e Core density, traffic and binder content were all found to be significant for both
electromagnetic gauges.

e Core density residuals are normally distributed and centered at zero for both
electromagnetic gauges.

e For PaveTracker readings, statistically one third of the lots do not have b = 0 and two
thirds of the lots do not rule out m = 0.

e For PQI readings, statistically the 95% confidence interval rules out b = 0 for all
seven projects and six of the seven projects do not rule out m = 0.

Quality control and quality assurance is the ultimate objective for the electromagnetic gauges.
To be accurate enough for quality control, the electromagnetic gauges need to be able to
correlate with core density. To be accurate enough for quality assurance, the electromagnetic
gauges need to be able to correlate with core density by eliminating some of the core density
testing to be cost effective. Based on the results of this study, the PQI 301 gauge should not be
used for quality control or quality assurance. The Pavetracker 2701B gauge can be used for
quality control but not quality assurance. The Pavetracker 2701B correlates well with core
density but does not provide any additional benefit because the gauge would need to be
calibrated with core density every day.

The PaveTracker 2701B may still be applicable for quality assurance if the number of core
locations per day is reduced and supplemented with additional PaveTracker 2701B readings.
Further research should be done to determine the minimum number of core locations to calibrate
the gauges each day/lot.
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APPENDIX A. ANALYSIS OF DATA

Table A.1. Field Data for PQI readings for Project 1 Day 1

Location 15t 2nd 3rd 4th Sth Average | Std. Dev. |Core Density
Core 1 148.5 141.5 143.8 144.4 145.0 1446 25 144.0
Core 2 143 1376 138.5 149 148.4 143.3 53 146.3
Core 3 139.2 135.2 142.5 146 139.6 140.5 40 1447
Core 4 141.2 138.5 141.2 147 .2 138.5 141.4 35 148.0
Core 5 134.9 1417 139.8 139.1 140.3 139.2 2B 1436
Core 5 141.3 146.9 139.8 140.4 139.7 141.6 30 147 6
Core 7 145.9 143.4 148 144.4 140 144.3 3.0 1456

1 145.5 146.4 145 144.7 145.2 1452 03
2 146.6 138.9 144.4 1455 137.9 1427 4.0
3 1407 147.9 141.1 140.3 138.1 141.6 37
4 1442 141.2 150.5 143.3 1418 144.2 3.7
5 143.5 140.0 139.0 140.0 139.2 140.3 1.5
] 139.7 140.6 136.2 138.7 141.5 139.3 20
7 143.4 142.4 142.4 141 143.4 142.5 1.0
g 1427 143.9 139.0 138.6 144.4 141.7 27
e 141.58 138.5 1427 1428 139.5 141.2 1.5
10 140.5 141.2 1397 140.9 M7 140.8 0.5
i 134.4 132.2 1356 1378 131.4 134.3 2B
12 140.4 139.4 141.5 141.2 139.5 140.4 1.0
13 142 1427 1387 139.3 1427 141.1 18
14 139.2 138.1 139.3 139.5 1376 138.7 0.5
15 141.4 141.0 1417 1415 143.2 141.8 ns
16 136.4 132.3 133.5 136.4 133.5 134.5 1.5
17 135.5 138.2 138.3 139.2 139.4 138.2 1.4
18 135 138.1 139.5 135.4 137.9 135.4 ny
19 141.3 139.6 139.4 139.3 139.2 139.5 ns
20 145.8 140.65 139 138 139.5 140.65 3.1
21 142.4 144 .4 141.7 141.5 144.5 143.0 1.5

Table A.2. Field Data for PQI readings for Project 1 Day 2

Location 15t 2nd 3rd 4th 5th Average | Std. Dew. | Core Density
Care 1 140.7 182.6 186.5 186.2 180.0 175.2 19.5 145.0
Core 2 1594.5 151.6 181.3 1725 170.7 178.1 B.1 144.0
Core 3 185.7 171.4 1748 180.2 1746 173.3 53 145.0
Core 4 1806 1877 167 .8 161.4 180.3 163.6 1.2 148.3

1 1424 135.4 139.4 140.7 136.4 139.9 1.7
2 1423 1449 1418 140.9 1422 142.4 15
3 1424 140.9 1426 143.9 140.3 142.0 1.4
4 1442 1421 1474 140.9 1479 144.5 3.1
5 139.3 130.3 139.5 138.2 13249 136.0 4.2
B 1355 134.5 138.5 138.3 13249 136.0 24
7 138.5 138.6 131.5 1335 137 135.8 3.2
g 144.5 147.2 144.4 143.2 143.5 144.6 1.5
g 165.2 159.9 157.5 1587 .2 161.3 160.58 4.5
10 144.2 141.1 136.6 141.6 14149 141.5 20
11 147.3 1549 1442 150.4 143.1 148.0 4.8
12 146.7 143.58 156.4 1591.4 1441 148.4 5.4
13 145.4 144 148.1 183.6 186.7 149.6 5.4
14 161.3 156.4 167.4 150 1589 158.8 5.4
15 147 .4 146 1436 140.1 1406 1427 3.0
16 1851 153.5 139.7 1441 145 147.5 BB
17 1683.7 164.4 148.5 187.7 149.5 156.5 7.5
18 141.1 1422 166.5 168.1 1624 156.0 13.3
19 160.4 1437 144.1 162.3 1434 150.8 a7
20 164.5 167.3 142.1 141 1459 152.2 12.7
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Table A.3. Field Data for PQI readings for Project 1 Day 3

Location 15t Znd 3rd dth Sth Average | Std. Dev. | Core Density
Core 1 140.7 182.6 186.5 166.2 180.0 175.2 19.5 148.0
Core 2 184.5 1816 181.3 1725 170.7 1781 6.1 144.0
Core 3 165.7 171.4 174.8 180.2 1746 1733 5.3 148.0
Core 4 150.6 157.7 167.8 161.4 180.3 1636 11.2 148.3

1 142.4 135.4 139.4 140.7 138.4 1399 1.7

2 142.3 144.9 141.8 140.9 142.2 142.4 1.5

3 142.4 140.9 142.6 1439 140.3 1420 1.4

4 144.2 1421 147.4 1409 147.8 144 5 3.1

5 139.3 130.3 139.5 138.2 132.8 136.0 4.2

G 135.5 134.5 138.5 1358.3 132.89 136.0 2.4

7 138.5 138.6 131.3 133.5 137 135.8 3.2

g 144.5 147.2 144.4 143.2 143.8 144 6 1.5

9 168.2 159.9 157.5 157.2 161.3 160.8 4.5

10 144.2 141.1 138.6 141.58 141.8 1415 20

11 147.3 194.9 144.2 150.4 143.1 145.0 4.5

12 146.7 143.5 156.4 151.4 144.1 145.4 5.4

13 145.4 144 148.1 1536 196.7 1496 5.4

14 161.3 156.4 167 .4 150 158.89 158.8 6.4

15 147.4 1416 1436 140.1 140.6 1427 3.0

16 155.1 153.5 139.7 144.1 145 147 5 5.5

17 163.7 164.4 148.9 1877 149.5 156.5 7.5

18 141.1 142.2 166.3 168.1 162.4 156.0 13.3

19 160.4 143.7 144.1 162.3 143.4 150.8 9.7

20 164.5 167.3 142.1 141 1458 1522 12.7

Table A.4. Field Data for PQI readings for Project 2 Day 1

Location 15t 2nd 3rd 4th ath Average | Std. Dev. | Care Density
Core 1 131.2 1341 132.7 136.7 133.2 1336 20 141.8
Core 2 1355 131.2 131 131.1 1306 1319 20 133.0
Core 3 141.8 141.3 143.2 147.4 1369 1421 3.8 142.0
Core 4 1436 139.7 141.1 137.5 140.3 140.4 2.2 141.0
Core 5 133.7 1322 1428 137.5 1356 136.4 4.2 142.3
Caore B 143 140 146.7 138.4 139.3 141.5 3.4 142.1
Core 7 132 133.2 129.7 129.3 1324 131.3 1.7 142.0

1 1282 1258 129.1 129.1 12549 127 6 1.7
2 128.7 126.5 127.7 127.3 126.7 127 .4 0.5
3 1295 12686 130.4 130.3 1285 1295 [N
4 126.4 141.3 146.2 140.7 139.7 1389 7.4
] 130.5 140.1 139.4 139.5 137.7 137.4 4.0
5] 1423 141.9 143.3 145 141.3 1428 1.4
7 1439 143.7 144.3 145 1457 1445 0.8
] 142.4 1421 144.6 146.2 1428 1436 1.7
9 146 137.2 146 134 1428 141.2 5.4
10 1456 1446 147.8 1454 1453 1458 1.3
11 147 .3 149.7 144.1 146.2 1459 146.6 2.1
12 1432 142.4 147.5 146 1451 1448 2.1
13 148.7 147 .6 147.9 147.6 1449 1473 1.4
14 1439 1431 140.6 140.3 143.1 1422 1.6
15 1443 1426 139.4 143.8 140.1 1420 2.2
16 1426 141.6 142.4 141.6 1396 141.6 1.2
17 1458 144.5 143.2 146.3 14349 1447 1.3
18 1283 137.8 138.8 139 1381 136.4 45
19 145.6 145.4 146.6 144.5 143.4 1457 2.0
20 145.8 143.6 145.1 138.2 144.7 143.5 3.1




Table A.5. Field Data for PQI readings for Project 2 Day 2

Location 15t 2nd 3rd A4th Sth Average | Std. Dev. | Core Density
Caore 1 138.9 144.1 142 132.6 1419 139.9 4.5 142.5
Care 2 145 141.5 137.4 144.2 144 1424 3.1 139.3
Core 3 143.8 143.4 1457 133.3 143.2 141.8 448 139.7
Core 4 146.2 137.9 132 130.6 1325 1358 6.4 140.7
Core 5 141.7 140.2 1467 141.9 1457 143.2 28 140.8
Core G 144 8 143.2 1437 143.8 1339 143.1 1.9 139.1
Caore 7 1282 1271 130.5 131.7 1276 1290 20 138.7

1 147 .1 136.5 1432 145.4 145.1 1435 4.1
2 136.4 131 1338 133.2 1297 1328 26
3 1456 144.6 1356 141.5 140.5 1416 3.8
4 140.5 141.5 1417 141.3 1326 141.0 n.s
5 146.4 147.7 146.5 146.5 146.5 146.5 ns
] 146 145.4 1436 143.5 146.4 1450 1.4
7 1457 141.1 1356 134.7 137.3 1389 4.5
g 138.5 142.5 1321 146 1419 140.2 5.3
| 1368 136.2 141.4 1456 1367 139.4 4.1
10 139.3 141.6 1347 135 141.2 1384 3.3
1 1338 134.58 1315 145.3 144 6 1380 6.4
12 1458 144.3 131.7 131.1 1297 1365 7.8
13 138.5 146.1 1436 144.1 145 143.5 249
14 129.7 123.1 130.5 130.1 1419 132.3 5.4
15 1427 141.5 141.3 142 M7 141.8 0.5
16 1471 145.5 1435 148 14687 146.2 1.7
17 137 131.4 138.8 141.5 146.3 139.1 5.5
18 1435 134.4 146.2 141.1 1449 1420 4.7
19 1288 128.1 1425 140.4 146.1 137.2 8.2
20 1337 134.5 138.1 1421 1429 138.3 4.2

Table A.6. Field Data for PQI

readings for Project 2 Day 3

Location 15t 2nd Jrd Ath oth Average | Std. Dev. | Core Density
Core 5 140.7 131.2 138.1 138.8 139.1 137.6 37 133.9
Core B 145.6 144 135.5 146.2 1447 143.2 4.4 139.7
Core 7 1429 136 1427 144 1417 1415 3.2 137.8

1 129 126.2 129.7 1206 1256 128.0 20
2 145.6 130.3 140.4 1448 143.4 140.9 5.2
3 1464 1453 1457 145 4 144 B 1455 07
4 1446 143.4 145 143.4 1427 143.8 K]
5 142.2 141.1 144.1 142.2 141.2 142.2 1.2
5 144 3 142 6 1431 1438 136.4 1420 3.2
7 144.3 142.4 143.7 143.8 1439 143.6 07
8 139.4 137.8 149.6 139.4 137 .4 140.7 50
9 1425 1326 1431 1398 143 140.2 45
10 131.9 131.7 131.8 1329 136.5 133.0 20
1 129.9 134 133.6 133 132.1 1325 16
12 143.4 142 6 140.9 1434 142 4 1425 1.0
13 144.4 142.7 141.3 144 5 143.4 143.3 1.3
14 134.2 144 146.1 1448 142.4 142.3 47
15 1317 139.2 1421 1418 1406 139.1 43
16 143.8 132.8 145.8 1425 141.4 141.3 A0
17 1436 1441 142.9 145 1445 144.0 0sg
18 146.1 1417 143 1408 1386 1420 28
19 1446 145.2 142.7 141.8 149 144.7 28
20 1421 137.7 142.4 135.9 138.9 139.4 28




Table A.7. Field Data for PQI readings for Project 3 Day 1

Location 15t 2nd 3rd 4th Sth Average | Std. Dev. | Core Density
Core 1 144.4 149.3 1417 1419 1409 143.6 3.4 141.3
Core 2 1472 147 2 146.3 140.5 147 6 145.8 28 140.1
Core 3 143.7 144.5 143.7 143.5 144.4 144.0 0.5 141.5
Core 4 14 140.1 142.2 142.4 140.8 141.3 1.0 141.6
Core 5 1471 146.5 146.7 145.7 146 146.4 0.6 141.8
Core B 146 146.2 1456 147.2 146.8 146.4 0.6 140.7
Core 7 131.7 142.3 1409 142.2 1429 140.0 47 1398

1 139.5 13545 137 6 139.8 1387 138.2 1.7
2 140.2 140.2 139.8 139.5 1389 139.7 0.Aa
3 1376 138.2 137.7 140.3 141.1 139.0 1.6
4 143.8 135 1347 138.2 1359 137.5 3.8
g 144.1 146.3 146.3 145.9 1459 145.7 [IEE]
5 143.2 1439 1376 140.3 138 140.6 249
7 141.8 145 1421 144.9 132.4 141.2 52
8 141.6 140.2 146.7 145.4 1396 142.7 3.2
9 137.7 142.2 145 144.2 1389 141.6 3.2
10 134.5 1352 146.1 1459 145 141.3 59
11 145.5 138.4 144.2 144.5 1417 142.9 249
12 142.4 1427 145.5 142.4 148.1 144.2 2.5
13 135.7 144.5 144.8 144.4 139.5 141.8 4.0
14 135.9 1335 139.3 140.4 1441 138.6 4.1
15 144.9 1459 1447 146 1458 145.5 05
16 147 1448 145 145.3 146.1 145.6 09
17 143.4 1429 143.3 143.6 143 143.2 0.3
18 147 146 146.3 1471 146.3 146.5 0Aa
19 139.1 1457 143 145.1 146.9 144.0 3.1
20 147.7 145.5 147 .4 145.9 146.1 146.7 0.9

Table A.8. Field Data for PQI readings for Project 3 Day 2

Location 15t 2nd 3rd 4th Sth Awerage | Std. Dew. | Core Density
Core 1 129.2 129.4 128.7 128.4 1286 1289 0.4 136.9
Core 2 129.8 129.4 130.1 130.5 1295 12949 0.4 138.6
Core 3 129.5 1304 129.9 129.8 130.3 130.0 0.4 1385
Core 4 154.8 130.1 156.4 130.4 164.9 147.3 16.0 139.2
Core & 129.4 167 128.9 128.6 1287 136.5 17.0 139.7
Core B 130 157 130.3 129.9 168.7 1432 18.4 140.6
Core 7 1288 168.1 168.4 169.4 169.4 160.8 17.9 1386

1 130.3 167 .2 167.9 129.4 129.2 144.8 20.8
2 130.8 12949 16567 130.9 1299 1354 11.3
3 137.2 1311 129.2 129.4 130 131.4 3.3
4 149.6 1506 150.1 130.7 150.3 146.3 8.7
g 1309 1509 138.4 131.1 130.9 136.4 8.7
5 165.2 1656 126.4 125.9 1257 141.8 216
7 1266 165.7 167.4 168.1 165.2 158.6 17.9
g 127.3 129.3 129.3 128.8 1299 1289 1.0
9 146.2 148 129.2 129.1 1299 136.5 97
10 126.6 1328 130.7 129.8 130.1 130.0 22
11 128.5 1296 129.3 128.9 1296 129.2 0.5
12 1286 128.4 125 126.9 129.3 1276 1.7
13 146.1 146.6 138.4 147.2 146.9 145.0 3.7
14 1459 136.8 146.3 147 143.6 1439 4.2
15 1286 129.4 130.1 126.5 126 128.1 1.6
16 130.5 131.1 149.4 130.5 131.2 134.5 8.3
17 130.3 146.7 146.2 170.3 130.5 144.8 16.4
13 130.4 130.1 130.2 130.6 130.5 130.4 0.z
19 129.4 130.7 129.9 129 143 1324 B.0
20 127 126.6 127.9 127.4 127 .4 127.3 0.5

A-4




Table A.9. Field Data for PQI readings for Project 3 Day 3

Location 15t 2nd 3rd 4th Sth Average | Std. Dev. | Care Density
Core 1 145.2 145.9 145.2 145.58 149.5 145.58 0.7 141.5
Core 2 147.9 147.7 148.6 148.3 148.1 148.1 0.3 141.4
Core 3 146.58 147.4 146.58 145.7 146.7 146.7 0.6 141.4
Core 4 145.3 145.3 147.2 145.0 144.2 146.0 16 138.7
Core 5 127.5 140.3 141.8 139.8 147.0 139.3 7.2 140.5
Core b 137.9 144.9 144.3 144.6 144.5 143.2 3.0 139.3
Core 7 134.7 134.6 136.7 137.7 137.9 136.3 16 140.5

1 166.4 158.7 153.9 1391 140.7 151.8 1.7
2 136.2 154.4 147.4 148.4 141.7 145.6 6.9
3 150.6 145.6 145.0 145.9 147.8 145.2 18
4 146.9 147.7 149.2 153.1 148.8 14591 2.4
] 140.2 1481 148.6 146.2 147.9 146.65 3.6
5 147.2 145.7 149.6 137.4 145.6 146.3 5.0
7 1458.1 147.2 140.2 147.9 137.9 144.3 4.8
g 145.3 133.8 145.5 143.3 135.6 141.3 5.3
9 147.0 139.0 143.6 147.4 143.5 1441 3.4
10 145.8 142.8 144.2 142.5 134.8 142.0 4.2
11 143.3 141.5 1458.1 145.0 143.5 144.3 25
12 143.4 140.3 144.6 145.0 145.8 144.4 29
13 147.2 140.7 144.3 144.5 144.0 1441 23
14 145.6 142.6 145.9 145.1 146.1 145.9 2.0
15 147.4 147.7 147.9 146.9 149.6 147.9 1.0
16 145.2 146.7 147.0 147.5 146.4 146.6 0.9
17 137.3 139.5 132.9 142.7 142.0 135.9 4.0
15 127.2 125.4 121.0 1236 128.6 125.8 3.3
19 130.0 123.5 123.3 130.5 126.6 126.8 3.4
20 129.6 130.0 125.9 129.2 130.5 129.6 0.6

Table A.10. Field Data for PQI readings for Project 3 Day 4

Location 15t 2nd 3rd dth 5th Average | Std. Dev. |Core Density
Core 1 1451 144.3 146.1 146.0 134.1 143.1 8.1 140.4
Core 2 147 .2 148.5 146.4 1456 147.9 147 .1 1.2 1395
Core 3 1371 148.4 148.7 147 6 146.5 457 48 1395
Core 4 146.4 145.4 146.4 1455 144.3 1456 ng 140.0
Core & 1459 143.6 146.4 1456 1452 145.4 1.0 139.3
Core B 145.3 143.9 141.5 143.7 143.1 143.5 1.4 137.9
Core 7 1428 141.5 142.9 143.0 144.4 1429 1.0 140.0

1 146.9 146.2 147.2 146.9 146.6 146.5 0.4
2 149.6 147.9 147 .4 147.9 145.2 145.2 0.5
3 1321 139.4 148.5 1477 1320 139.9 8.0
4 1455 146.7 146.4 1458 146.3 146.1 0.5
5 126.0 126.7 1329 1323 128.3 129.2 32
] 1447 136.2 133.0 135.8 132.8 138.1 4.4
7 147 .9 147.3 147 .6 147.4 148.0 1476 0.3
g 139.7 147 .4 146.5 147 .4 147.9 145.8 345
g 146.7 145.7 146.5 146.6 147.0 146.5 0.5
10 131.2 146.9 147 6 146.1 147.9 1439 72
1 1389 135.4 147.7 146.4 143.5 1424 5.2
12 146.4 145.6 143.6 1451 146.8 1455 1.3
13 1436 145.5 143.8 1379 1457 143.3 32
14 1338 133.6 136.1 140.0 137.8 136.3 27
14 1359 141.4 140.2 1449 146.6 142.4 3.2
16 136.2 145.7 144.5 146.0 143.9 143.3 4.1
17 1424 141.5 139.6 140.5 1442 141.8 1.7
18 1495 143.0 149.2 149.3 145.0 148.0 0.6
19 146.4 149.5 149.3 1497 146.9 145.4 1.6
20 146.9 146.6 143.7 137.4 1356 142.0 5.2

A-5




Table A.11. Field Data for PQI readings for Project 3 Day 5

Location 15t 2nd Srd 4th Sth Awerage | Std. Dev. | Core Density
Core 1 154.1 158.1 1657.8 1656.7 149.6 155.1 3.A 139.2
Core 2 150.3 140.8 169.2 130.3 1307 144.3 16.2 141.3
Core 3 135.4 136.4 137.1 135.5 172.3 143.3 16.2 142.2
Core 4 154.3 148.2 151.0 139.0 148.9 148.3 57 140.3
Core & 1427 139.9 141.7 132.5 146.2 140.6 5.1 139.7
Core b 132.5 136.9 138.0 136.5 139.0 136.6 25 141.5
Core 7 132.4 133.0 133.8 134.0 135.8 133.8 1.3 140.3

1 132.5 1347 132.8 133.5 134.2 1336 na
2 139.7 141.2 149.7 161.1 1457 147.5 a.6
3 1446 157 6 152.2 147.7 1437 149.2 58
4 152.2 164.4 169.4 1654.7 168.1 161.8 748
5 164.2 170.4 169.6 165.3 164.7 166.5 248
3] 1722 163.4 145.3 166.0 170.4 163.5 10.7
7 171.7 143.1 170.3 169.58 172.3 165.4 12.5
g 131.1 134.9 141.8 146.4 164.4 141.7 9.2
) 167 2 171.6 169.3 151.7 1536 162.7 9.3
10 134.5 135.5 1316 138.9 140.5 136.2 3.A
11 131.1 1322 133.8 1409 141.9 136.0 50
12 173.8 143.7 1479 161.5 141.89 153.8 13.6
13 135.0 133.4 1207 129.9 132.5 1321 23
14 130.4 131.0 130.6 133.4 134.6 132.0 19
15 1317 136.4 129.9 134.2 143.5 135.1 53
16 1357 135.5 132.5 150.8 144.0 139.7 7.A
17 1308 129.5 131.8 1356 133.5 132.3 23
18 131.4 130.6 1316 130.7 1327 131.4 0.g
19 171.9 156.7 150.0 165.8 173.3 163.5 10.0
20 150.6 170.6 173.2 134.2 134.5 1526 18.8

Table A.12. Field Data for PQI readings for Project 4 Day 1

Location 15t 2nd 3rd dth 5th Average | Std. Dev. [ Core Density
Core 1 137.8 137.6 143.0 141.5 142.1 140.5 26 139.0
Core 2 153.3 144.8 1479 145.1 151.5 148.5 38 139.8
Core 3 149.2 148.1 150.4 1518 159.3 151.8 4.4 140.1
Core 4 139.1 138.7 139.5 140.0 140.7 139.6 0.g 139.1
Core b 176.8 176.1 1720 178.2 1728 176.2 27 139.8
Core b 140.0 142.0 1459 152.0 155.0 147.0 5.4 139.4
Core 7 141.0 141.7 142.5 142.2 144.3 142.3 1.2 141.2

1 143.0 144.4 144.9 169.9 164.6 153.4 12.8
2 154.3 162.6 1437 143.0 162.3 151.2 8.0
3 170.5 171.7 1455 164.7 141.4 158.8 14.3
4 136.6 139.0 137.2 137.7 163.4 142.8 11.6
A 139.9 140.2 139.3 139.2 138.7 139.5 D&
B 138.7 139.5 139.1 139.5 138.1 139.0 D&
7 141.9 153.2 150.0 150.9 153.6 149.9 47
g 140.0 156.4 1551 1459 137.9 147.1 8.5
g 139.8 145.1 1458 149.5 138.9 143.8 4.4
10 163.1 158.5 158.4 1771 177.5 1671 95
11 172.2 178.6 176.7 1725 172.9 174.6 29
12 159.9 1561.2 166.3 1728 165.3 163.1 8.1
13 138.0 142.5 144 4 156.5 143.7 145.1 70
14 140.9 140.2 138.8 139.1 141.7 140.1 1.2
15 153.8 151.3 149.4 156.3 149.2 152.0 30
16 140.7 138.4 140.0 1456 146.5 142.2 36
17 140.9 144.5 1459 144.2 140.8 143.3 23
15 149.0 149.7 145.1 156.9 161.3 152.4 6.5
19 141.1 142.2 142.0 1407 142.8 141.8 na
20 147 .4 153.4 134.8 143.4 159.1 147 B 9.3
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Table A.13. Field Data for PQI readings for Project 4 Day 2

Location 15t 2nd 3rd dth 5th Average | Std. Dev. [Core Density
Core 1 174.6 177.8 1769 181.8 1856 179.3 4.4 140.2
Core 2 178.6 177.2 190.4 186 1724 180.9 72 139.6
Core 3 1726 167.5 165.7 1714 170.3 169.5 248 140.5
Core 4 157.3 177.9 170.4 177 .4 1818 173.0 97 1416
Core b 169 170.9 1734 1774 181.1 174.4 449 1349
Core b 152.7 177.9 164.4 162 162.4 163.9 9.0 140.2
Core 7 139.1 135.6 139 139.7 137.5 138.8 0.g 1414

1 189.7 169.5 1737 174.2 190.1 179.4 97
2 187.3 193.1 186 1847 181.7 186.6 42
3 181.2 190.3 164.8 194.8 192.2 184.7 12.2
4 178.6 184.3 1736 1834 188.4 181.7 a7
A 171.6 1746 177 6 1733 1734 174.1 22
B 179.7 1722 177.4 176.4 187 .2 178.6 545
7 172.2 179.2 176 176.7 1786 176.5 248
g 185.7 178.3 173.3 1874 188.7 182.7 6.6
g 183.1 177 180.1 1824 181.4 180.8 24
10 161.1 169.5 170.9 166.3 164.4 166.5 4.0
11 179 182.9 187.3 1729 1709 178.6 5.8
12 182.2 188.7 1856 189.7 178.5 184.9 46
13 134.7 184 170.4 1786 186.5 170.8 211
14 191 187.7 1858 176.4 177.3 183.7 B.5
15 166 167.3 1771 175 1846 174.0 7B
16 148.6 149.8 174.1 160.5 155 158.2 10.3
17 1652.7 156.1 1848 176.4 152 164.2 16.3
18 153.7 150.4 168.3 1758 179 165.4 129
19 168.3 179 170.4 180.6 1707 173.8 56
20 187 182.6 172.2 172.8 175.8 178.1 5.5

Table A.14. Field Data for PQI readings for Project 4 Day 3

Location 15t 2nd 3rd dth 5th Average | Std. Dev. [Core Density
Care 1 157.2 156.5 167.3 174 174.8 166.0 8.8 141.8
Core 2 174 171.8 167 1721 1425 165.5 13.1 140.4
Core 3 176.9 167.8 1739 1747 150 168.7 11.0 141.5
Core 4 174.1 172.2 171.7 166.2 163.7 169.5 4.4 138.5
Core b 176.3 1726 178 177 .4 168.8 174.4 38 139.8
Core b 175.1 169.4 170.7 174.2 1722 172.3 24 1396
Core 7 169.5 167.2 164.8 168.1 170 167.9 2.1 138.1

1 169 163.1 175.3 176 176 171.9 a7
2 1767 172.4 1774 176.2 1752 176.4 19
3 171.7 169 1742 1749 171.2 172.2 24
4 174.9 176.3 174 168.5 1721 173.2 30
A 173.3 168.8 167 .2 171.0 174.4 168.9 49
B 181.4 178.4 177.8 181.4 179.5 179.7 1.7
7 184.5 185.5 176.1 182.4 186.5 183.1 42
g 175.8 176.8 171.8 171.2 1775 174.6 29
g 151.9 155.5 174.3 157 6 1704 161.9 98
10 177.5 139.5 1852 181.3 1767 172.0 18.5
11 148.6 148.3 151.3 158.3 1756 156.4 1.5
12 169.7 171.9 1738 171.3 1732 172.0 16
13 166.8 170.7 1666 174.48 1726 170.2 348
14 173 142.6 141.2 156.3 1758 157.8 16.3
15 171.9 171.3 172 169.3 1722 171.3 1.2
16 167.5 171.2 1716 1716 169.6 170.3 1.8
17 169.2 170.1 169.7 1676 170.7 169.5 1.2
15 171.5 165.5 167 168.5 168.5 168.3 23
19 135.2 134.8 1357 1367 1349 135.5 0a
20 175.2 174.9 171.6 173.8 165.4 172.2 4.0
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Table A.15. Field Data for PQI readings for Project 4 Day 4

Location 15t 2nd 3rd 4th th Average | Std. Dev. | Core Density
Core 1 140.2 145.4 146.5 142.3 143.9 143.7 26 140.3
Core 2 177.5 169.2 176.6 170.8 1711 173.0 37 139.4
Core 3 173.7 152.8 170.7 169.5 171.3 167.6 8.4 140.8
Core 4 172.1 170.9 174.3 1721 172.8 172.4 1.2 139.6
Core 5 169.7 171.4 167.6 169.7 172.9 170.3 2.0 139.7
Core b 1726 172.2 179.0 176.1 174.0 174.58 28 141.6

1 141.6 163.6 164.2 142.6 164.1 155.2 12.0
2 166.5 173.8 142.3 172.4 166.5 164.7 12.9
3 172.0 143.4 141.2 169.4 173.8 160.0 16.2
4 170.0 172.0 174.9 170.8 164.0 170.3 4.0
5 174.58 166.6 169.5 143.3 145.1 159.9 14.7
] 161.9 159.6 142.7 164.7 143.8 154.5 10.5
7 162.1 167.0 143.8 147.2 145.2 153.1 10.7
g 170.4 1671 173.5 170.9 168.0 170.0 25
a 175.5 174.4 175.0 173.2 173.5 174.3 1.0
10 170.7 175.2 174.2 165.1 168.6 171.6 3.0
1 175.5 171.0 171.3 169.4 167.4 170.9 3.0
12 174.5 177.9 171.5 174.8 154.7 170.7 9.2
13 1751 153.0 1728 1711 174.8 169.4 9.3
14 150.3 155.5 149.4 151.0 177.0 156.6 11.6
15 1727 1751 1476 150.4 166.9 162.5 12.8
16 171.0 173.6 172.2 176.6 177.0 174.1 26
17 157.6 1791 173.0 177.7 178.0 1731 9.0
18 177.9 179.4 169.6 172.8 178.2 175.6 42
19 157.9 158.6 140.8 170.1 171.3 159.7 12.3
20 175.3 139.9 176.0 173.4 148.6 163.0 17.5

Table A.16. Field Data for PQI readings for Project 4 Day 5

Location 1st 2nd 3rd dth Sth Average | Std. Dev. |Caore Density
Core 1 160.3 1731 174.5 174.5 1589 168.3 7.9 140.9
Core 2 166.7 172.4 173.0 170.7 168.8 170.3 26 138.2
Core 3 147.9 194.7 15943 157.4 1581 154.5 4.0 138.9
Core 4 180.1 169.9 170.0 154.4 186,58 160.2 9.2 1358.4
Core 5 176.2 165.0 176.5 1731 171.9 173.3 3.1 140.6
Core B 171.5 171.6 1791 1772 1718 174.2 36 140.5
Core 7 171.2 156.1 1745 177.9 145 4 165.0 138 141.0

1 147.0 147 .1 150.0 146.2 146.2 147.3 1.6
2 171.0 178.0 1841 171.9 1756 176.1 5.3
3 175.8 174.4 1728 159.4 172.0 170.9 5.6
4 171.0 176.6 1729 171.3 1739 1731 2.3
A 1711 165.0 166.7 169.4 169.7 169.2 1.6
] 173.2 174.8 177 6 1757 1755 175.4 1.6
7 177.2 175.4 1708 170.5 1759 174.0 3.1
g 176.4 171.7 1759 170.7 176.0 174.1 27
g 173.9 168.9 174.5 173.3 1737 1729 2.3
10 161.4 176.5 155.0 1526 178.7 164.9 122
1 170.3 155.1 1452 151.1 1755 159.4 129
12 161.7 175.4 1761 175.5 174.0 1725 6.1
13 174.6 172.4 173.2 1727 178.7 174.3 26
14 157.2 170.5 165.2 172.8 1675 167.2 6.0
15 167.8 163.2 170.8 178.1 162.8 168.5 5.3
16 178.3 180.4 1783 165.5 177 6 176.0 5.0
17 178.2 176.8 1761 178.6 1757 1771 1.3
18 1728 174.8 171.0 169.7 1728 172.2 1.9
19 134.4 137.4 1350 133.9 1321 134.6 1.9
20 170.5 165.6 165.1 173.0 164 .3 168.4 3.4
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Table A.17. Field Data for PQI readings for Project 5 Day 1

Location 15t 2nd 3rd 4th Sth Average [ Std Dev. |Core Density
Core 1 1264 126.1 1264 124.3 126.3 1264 nag
Core 2 1266 126.0 126.1 1267 126.4 126.2 0.4
Core 4 128.4 1314 131.0 129.65 1324 1306 16
Core & 129.4 132.3 131.4 131.1 1297 1308 1.2
Core B 1339 133.1 1350 1227 1329 1315 A0
Core 7 1337 1336 136.4 133.6 13245 134.0 1.4

1 1201 120.2 124.8 124.3 1226 1224 22
2 1226 137.2 1396 180.1 176.9 151.3 287
3 121.3 1206 1223 121.1 1223 1214 nag
4 178.3 1267 121.3 122.3 1220 134.1 248
5 155.1 146.4 148.1 139.2 121.2 1420 128
5 1208 127 .3 1266 1257 1257 1252 25
7 12289 129.1 1319 132.7 136.4 1306 50
3 1466 1458 126.0 126.9 137.9 1366 948
9 1367 1366 158.3 1576 158.5 149.5 11.8
10 154 5 121.0 134.0 140.5 1228 1346 13.7
11 123.1 1320 166.6 122.5 123.8 1336 18.8
12 126.3 1526 157.9 155.8 161.7 150.9 14.1
13 1208 136.1 1277 128.0 130.3 1286 5.5
14 139.6 150.5 146.4 145.3 1559 147.5 5.1
15 122.3 134.6 1446 142.8 146.8 138.2 10.0
16 173.0 181.7 1516 152.6 122.3 150.2 18.1
17 1205 121.3 119.6 120.7 1287 122.2 37
15 1221 1225 122.3 140.9 141.6 129.9 10.4
19 161.3 1320 1236 122.9 1291 1338 15.8
20 127 .8 123.4 1371 142.5 156.5 137.5 13.0

Table A.18. Field Data for PQI readings for Project 5 Day 2

Location 15t 2nd 3rd Ath 5th Awerage | Std. Dev. | Core Density
Core 1 128.5 127 4 1260 1218 1236 1263 28 140.1
Core 2 126.5 127.3 127.3 127.3 1266 127.0 04 M7
Core 3 126.8 1266 127.0 128.3 1279 127.3 o7 138.3
Core 4 124.5 126.4 128.9 129.1 132.1 128.2 249 1412
Core 5 128.3 126.5 126.9 1253 126.3 126.7 1.1 139.0
Core B 122.2 1219 1222 121.8 1216 121.9 03 139.5
Core 7 126.9 1258 126.4 127 .4 1245 126.2 1.1 139.4

1 133.8 131.7 1329 1324 133.8 132.9 09
2 125.1 1326 1320 128.8 1309 129.9 3.0
3 128.2 1354 134.8 133.0 1286 132.0 34
4 132.8 131.0 131.9 1328 1316 132.0 0
A 1331 1328 131.0 134.2 1336 132.9 1.2
& 1326 1328 132.4 1337 1332 133.0 04a
7 130.5 131.8 131.0 131.1 128.3 130.5 1.3
g 133.3 1328 131.0 1218 1238 128.6 53
E 129.6 1333 1326 1334 134.1 1326 1.8
10 130.7 130.4 130.2 1354 1258 130.5 34
11 134.0 1326 135.7 134.7 136.0 134.6 1.4
12 1271 134.0 1329 131.2 1241 120.9 4.2
13 130.6 1335 131.2 1334 134.2 132.6 1.6
14 132.2 1346 1326 1336 131.0 132.8 1.4
15 128.2 1258 133.9 1325 127.5 129.6 3.5
16 127.8 127.3 126.3 127.7 127 6 127.3 06
17 120.4 1206 122.2 120.6 120.2 120.8 0§
18 127.7 1282 129.0 128.7 1289 128.5 05
19 126.4 126.8 125.8 127.0 125.8 126.4 06
20 127.9 126.3 128.6 124.1 127 .6 126.9 1.8
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Table A.19. Field Data for PQI readings for Project S Day 3

Location 1st 2nd 3rd 4th Sth Awerage | Std. Dew. | Core Density
Core 1 1223 1234 1214 122.1 124.3 1227 1.1 140.65
Core 2 147 4 1300 1488 138.7 1225 137.5 11.3 1376
Core 3 150.5 1526 1529 150.7 154.4 152.2 1.6 138.6
Core 4 154.2 156.3 153.0 149.0 144.1 151.3 4.5 141.0
Core 5 151.0 155.3 151.4 146.3 154.7 151.7 36 138.4
Core 1206 1204 1279 137.4 144.9 130.2 10.7 139.6
Core 7 164.0 161.3 165.2 167 .6 162.7 164.2 24 141.1

1 1216 121.4 1289 133.1 136.2 128.2 67
2 131.1 1374 1369 137.4 140.2 1366 34
3 154.1 1553 129.5 157.3 157 4 150.7 119
4 159.0 164.5 164.8 165.3 153.1 161.3 53
g 152.8 1536 1557 1591.4 153.2 153.3 16
5 151.5 1536 1549 154.3 158.8 1546 27
7 158.4 160.4 163.1 158.3 165.6 161.2 32
8 158.7 154 4 1526 162.7 161.6 158.0 4.4
9 154 6 161.0 167.7 161.7 161.6 161.3 45
10 12389 1262 162.3 162.3 160.1 146.8 20.3
11 162.3 165.4 161.2 153.6 158.4 160.2 4.5
12 161.7 157 .6 159.1 161.0 157.7 159.4 19
13 167.3 160.0 163.0 161.5 167.8 164.0 3.4
14 136.2 1649 163.1 158.6 157.3 156.0 11.5
15 156.5 1566 16248 129.1 151.2 151.2 13.0
15 154.8 156.2 161.4 153.1 153.4 1558 34
17 160.4 165.4 165.0 161.0 162.7 1629 23
13 189.4 153.3 1508 155.9 149.2 159.7 16.8
19 157.9 120.3 1204 120.2 120.4 127.8 16.8
20 129.2 151.9 157 .4 119.6 119.6 135.5 15.0

Table A.20. Field Data for PQI readings for Project 6 Day 1

Location 15t 2nd 3rd 4th Sth Average | Std. Dev. | Core Density
Care 1 123.9 1346 1519 156.7 152.2 143.9 14.0 141.7
Corg 2 162.4 1669 166.4 162.6 167 .8 165.2 248 144.4
Core 3 186.3 199.4 168.1 139.5 1506 168.8 247 1456
Core 4 177.1 188.6 193.3 196.9 201.6 191.5 9.4 146.3
Core & 158.3 1566 158.1 191.6 1636 165.4 149 143.0
Core B 145.6 157.0 147.9 149.5 167 .4 153.65 g9 1428
Core 7 159.7 1627 163.3 160.4 189.6 167.1 126 146.1

1 159.1 162.4 157 .4 159.2 157.8 159.2 20
2 167.7 2111 162.3 216.8 211.4 193.9 2B.5
3 2321 1655 2328 207 1 197.9 207 1 278
4 163.6 166.5 164.8 163.7 163.0 164.3 1.4
5 184.1 1871 185.4 188.2 186.0 186.2 1.6
5 164.2 163.3 168.1 2069 1987 180.2 20.9
7 195.2 1878 193.7 199.1 202.3 195.6 5.5
g 182.6 190.7 196.5 188.3 140.6 179.7 224
9 148.6 149.8 148.4 146.4 147.0 148.0 1.4
10 149.8 1525 152.0 149.2 149.6 150.6 1.5
11 153.1 1583.1 1499 155.5 180.5 158.5 126
12 167.7 159.9 161.9 1657.9 159.4 159.4 1.7
13 153.0 1539 180.1 163.5 166.5 163.4 1.0
14 156.9 159.6 165.8 169.0 180.0 166.3 9.1
15 146.5 1523 1436 141.58 1487 146.5 4.2
16 1571 158.7 163.5 163.5 166.8 161.9 39
17 2246 217.2 2206 2151 2193 219.4 3.6
15 192.3 201.7 198.2 157.3 156.6 181.2 22.4
19 2209 230.9 231.0 161.0 1260 193.8 48.2
20 2652 168.6 170.9 2346 2283 214.3 436

A-10



Table A.21. Field Data for PQI readings for Project 6 Day 2

Location 15t 2nd Jrd A4th Ath Average | Std. Dey, | Core Density
Core 1 198.6 212.0 2255 2218 226.8 217.0 11.8 146.1
Core 2 178.7 164.5 186.4 1828 189.0 178.1 137 1433
Core 3 169.4 185.9 163.4 1923 179.5 176.3 15.4 1439
Core 4 2349 164.7 2368 2128 228.3 2155 299 145 6
Core 5 170.2 193.0 2977 195.9 146.1 184.6 273 143.3
Core B 204.0 199.8 2026 209.0 199.4 203.0 39 1453
Core 7 203.0 180.0 162.5 163.9 180.4 176.0 189 1441

1 160.5 166.5 163.4 165.5 164.3 164.1 2.3
2 1491 146.6 148.0 148.7 1491 148.3 1.1
3 148.4 1585.1 151.2 152.4 152.3 151.9 2.4
4 163.3 163.2 151.0 160.7 163.0 1622 1.3
5 168.4 148.0 160.5 154.5 149.4 162.2 4.2
5 160.3 1677 1656 1636 168.5 150.2 58
7 170.4 174.1 168.1 167.8 169.5 168.0 5.0
g 162.7 166.0 164.5 165.7 164.5 164.7 1.3
9 168.7 162.3 166.1 162.2 163.7 164.6 28
10 170.9 170.2 175.9 169.3 147.9 166.5 109
1 162.1 208.1 1452 159.9 162.8 167 .6 237
12 151.8 186.2 162.2 163.8 163.8 169.4 14.5
13 143.3 168.8 179.9 164.0 150 4 163.1 13.4
14 213.3 21561 208.2 2138 216.8 213.5 3.2
15 130.3 169.9 188.1 139.0 1771 160.9 250
16 168.5 168.3 2118 2346 223.3 201.3 1
17 225.6 222.5 165.1 1729 1729 191.5 29.6
18 2RE.7 2106 2247 240.0 192.0 2272 292
19 235.7 245.2 2241 211.8 2421 231.8 13.8
20 1443 195 4 147 .0 160.8 209.5 171.4 20.5
Table A.22. Field Data for PQI readings for Project 6 Day 3

Location 15t 2nd 3rd 4th 5th Average Std. Dev. [Core Density
Core 1 143.8 1428 156.8 1521 144.0 1479 6.2 140.0
Core 2 1477 147.9 147.2 147.5 149.5 145.0 0.8 144.0
Core 3 1526 152.1 152.1 1529 160.1 154.0 3.4 1448
Core 4 148.3 1458.2 1427 145.8 147.6 146.5 2.4 143.3
Core 5 1525 1497 150.6 151.1 150.8 150.9 1.0 1439
Core B 150.7 1519 1475 150.3 149.9 1501 16 146.3
Core 7 160.3 151.3 148.9 147 5 151.8 150.2 1.7 144.6

1 156.0 130.0 150.4 1516 153.2 145.2 10.4
2 1565 153.0 154.2 1519 152.9 1535 1.4
3 140.7 147.9 1505 1458.0 148.0 147 .4 3.0
4 156.2 1546 151.2 1528 155.0 154.0 2.0
5 150.0 151.8 154.8 1531 151.1 162.2 1.8
B 141.3 141.0 159.4 188.7 203.3 166.7 282
7 158.4 1527 1589 161.7 151.8 156.9 4.4
e 196.5 190.6 192.5 1421 150.1 174.4 250
3 1477 150.0 150.2 178.4 150.1 1553 153.0
10 1571 161.4 160.5 1575 166.5 160.6 3.8
11 148.2 1481 1481 1496 156.5 150.3 3.5
12 151.2 152.1 149.4 150.4 151.8 151.0 1.1
13 151.7 1487 148.5 160.3 150.1 150.1 1.2
14 151.7 152.5 137.9 152.4 151.9 149.3 B4
15 151.7 144.2 1497 1557 151.9 1506 4.2
16 160.6 152.0 152.0 15626 151.1 161.7 0.8
17 150.3 1498 189.8 1495 149.0 157.7 15.0
18 146.4 1489 147 6 1466 150.4 145.0 1.7
19 162.3 1486 1454 151.9 148.5 150.3 1.7
20 1396 138.5 141.4 139.8 141.0 1401 1.2
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Table A.23. Field Data for PQI readings for Project 7 Day 1

Location 15t 2nd 3rd Ath Sth Average | Std. Dev. |Core Density
Core 1 170.8 135.6 213.4 141.5 2285 178.0 41.8 142.0
Core 2 161.4 159.5 160.5 166.2 164.5 162.5 2.8 138.8
Core 3 198.6 172.7 193.5 191.7 176.5 166.7 11.3 141.1
Core 4 170.1 169.0 167.1 148.0 151.0 161.0 10.6 141.5
Core 5 160.5 166.0 170.1 160.5 169.5 165.3 4.6 140.5
Core B 166.3 165.1 167.5 171.0 162.7 167.2 3.0 1411
Core 7 178.7 174.0 167.0 169.5 165.7 171.0 5.4 141.8

1721 179.9 171.3 182.1 1825 177 6 55

178.4 196.8 181.3 183.6 168.0 181.6 10.4

170.8 173.0 166.2 170.1 173.0 171.0 20

1661 169.4 165.0 1726 1452 163.7 10.7

171.4 174.1 163.58 168.9 170.5 169.7 38

172.4 166.9 16a.0 166.6 1714 169.6 23

165.0 168.0 1651 163.0 168.6 166.9 1.7

1635 163.4 171.3 171.4 166.2 1632 3.4

1594.3 164.3 163.5 164.4 170.8 163.5 )

167.5 170.5 1B6.6 165.0 165.9 167.7 2.1

168.5 159.0 164.5 162.4 167 .6 164.5 4.0

165.5 169.5 1582.3 169.4 1720 165.5 749

170.0 168.5 171.5 1622 163.3 167.2 4.2

170.5 166.7 178.1 1773 165.0 1721 53

165.5 164.1 1668.5 169.4 1713 167.8 248

165.7 140.1 163.58 1692 169.5 161.7 123

185.4 1632 1701 167.9 1768 166.5 77

173.2 167.4 169.1 164.1 171.2 169.0 35

161.0 15549 148.7 1a0.3 169.4 15871 g.4

] e o e e P e o e S T Y S N R PR TS

135.4 164.5 167.7 170.1 173.1 162.2 15.3

Table A.24. Field Data for PQI readings for Project 7 Day 2

Location 15t 2nd 3rd 4th Sth Average | Std. Dev. | Core Density
Care 1 154.6 151.3 151.4 147.5 1724 155.5 87 142.0
Corg 2 146.8 167 .1 1499 152.9 155 152.3 4.1 141.3
Core 3 170.4 156.9 168.9 154.2 1652 163.1 7.2 139.0
Core 4 173.4 168.4 142.1 158.1 152.2 158.8 125 143.1
Core & 164.3 148.3 142 153.9 147 .2 151.1 g.Aa 140.6
Core B 138.3 1367 154.3 149.4 149.8 1457 77 1425
Core 7 148.8 173.3 144.1 141.7 154.5 152.5 126 142.0

1 134.6 1355 135 141.2 1379 136.8 2.8
2 187.7 186.3 1654.3 164.9 184.3 176.5 150
3 177.9 163.7 158.2 158.3 187 169.0 129
4 175.8 182.5 185.2 179 1580.9 180.7 3.6
5 162.7 1628 171.8 168.7 164 6 166.1 4.0
5 174.1 1738 1847 177 .1 1824 178.4 4.9
7 176.7 168.2 175.8 179.4 178 175.6 4.4
g 168.2 169.2 1736 176.9 174.5 172.5 3.7
9 171.5 1736 168.3 175.3 166.4 171.0 a7
10 158.5 180 1716 169.9 169.6 169.9 77
11 191.4 180.5 186.5 177.2 1732 181.8 7.3
12 188.65 1749 167 .8 171.8 1763 1767 78
13 158.8 160.5 161.3 156.1 1689 161.1 4.8
14 174.1 174.1 173.7 1777 181.5 176.2 3.4
15 184.5 197.0 1829 164.4 1836 182.5 17
16 168.7 1666 1719 172.4 1721 170.3 25
17 173.5 1659 173.1 170.4 174.5 171.5 3.5
15 173.5 183.4 163.9 178.4 189.1 1777 9.6
19 162.3 1737 176.1 174.2 174.1 1721 545
20 176.7 184.5 174.9 193.8 175.3 181.0 8.1
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Table A.25. Field Data for PQI readings for Project 7 Day 3

Location 15t 2nd 3rd dth oth Average | Std. Dev. |Core Density
Care 1 139.2 141.3 143.7 142.2 145.2 142.3 23 143.6
Caore 2 147.4 147.7 149.8 147 .4 147.3 1479 1.1 1423
Core 3 146.4 139 146.2 144 B 144.3 1441 3.0 141.2
Core 4 138.4 139.6 139.4 151 148 1433 5.8 140.2
Core 5 1523 148.5 145.3 141 147 6 146.9 472 141.3
Core B 148.2 153.2 157.8 153.1 146.3 151.7 4B 141.9
Care 7 141.7 139.1 139.4 144 142.3 141.5 2.1 140.2

1 138 135 1381 138.3 137.2 137.9 0.4
2 135.4 138.3 137.2 137.3 1381 137.9 0.6
3 1357 138.2 135.4 135.1 139.5 136.5 20
4 1846 180.2 179.3 170.2 158.8 1746 10.3
5 1527 2058 2074 166.4 168 180.1 250
& 165.4 169.3 166.7 166.8 162 166.6 28
7 189.2 174.5 190 178.1 187.5 1779 12.2
g 1529 191.7 1701 164.4 162.6 165.3 14.5
g 153.5 151.8 216 153.4 147.8 164.5 289
10 1526 138.3 142.3 1459 161.8 148.2 93
11 177.4 154.2 162.4 173.2 151.5 163.7 1.4
12 1742 173.4 175.4 1797 173.8 1763 2B
13 1958 230.8 2139 137.8 159.5 1687 6 354
14 21149 243.1 216.2 2358 157.2 21249 337
15 155.1 161.1 1427 1558.3 162.5 1559 7.9
16 163.3 179.2 170.2 189.1 157.8 171.9 12.5
17 192 164.58 169.5 170.3 172.5 1738 10.5
18 140.2 143.2 143.7 149 182.3 151.7 17.4
19 161 187.8 182.6 179 165.5 1762 1.4
20 1407 140.9 171.4 161.5 1574 154 5 13.4
Table A.26. Field Data for PT readings for Project 1 Day 1
Location 1st 2nd 3rd 4th Awerage | Std. Dev. [ Termperature | Core Density
Core 1 136.6 137.7 1326 132.2 134.8 28 144.0
Core 2 1448 135.3 1341 136.5 1377 49 145.3
Core 3 1381 1401 1381 1359 1381 0.8 1447
Core 4 143.5 142.8 1418 143.7 143.0 0.8 145.0
Core 5 1369 143.5 138 141.58 140.3 29 143.6
Core B 145.4 135.8 1386 142.4 141.3 32 147 .6
Core 7 1292 132.7 1316 131.9 131.4 15 145.6
1 151.3 152.6 152.4 1524 152.2 0.6 128
2 151.4 151.4 153.4 152.6 152.2 1.0 123
3 147.0 1458.8 146.8 14589 1471 12 142
4 147.0 150.0 1496 146.6 1458.3 1.7 121
= 145.1 141.2 1445 144.5 1441 21 125
5} 153.0 153.1 15815 152.5 182.5 0.7 17
7 1526 152.8 152.4 153.7 1528 0.6 17
5] 1522 149.4 150.6 150.5 150.7 12 109
el 148.5 147.2 147.7 147.3 147.7 0.6 116
10 1448 144.7 143.8 144.5 144.6 0.5 135
1 138.3 135.0 1398 139.4 1388 0.3 102
12 142.9 146.3 145.0 1436 144.5 15 134
13 1477 144.0 1472 145.0 146.7 18
14 1458 145.7 1471 1428 1456 19
15 147 .3 147.0 147 .3 1458.3 147.5 0.6
16 140.6 141.1 136.8 1359.6 139.5 19
17 146.5 143.8 141.3 1358 1418 45
18 1451 1451 143.3 143.58 144.3 0.9
19 143.3 138.7 141.4 143.1 141.6 21
20 1458 145.3 144.8 145.2 145.3 0.4
21 140.2 141.9 1429 135.2 141.1 1.7
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Table A.27. Field Data for PT readings for Project 1 Day 2

Location 1st 2nd Srd 4th Average | Std. Dev. | Temperature| Core Density
Core 1 139.5 144 .8 1451 1472 1449 3.8 103 148.0
Core 2 1538 1536 15631 153.5 153.5 0.3 102 1440
Core 3 148.8 1306 1336 1293 1356 9.0 102 148.0
Core 4 1351 144 142 1449 1423 3.0 100 145.3

1 151.4 1821 1496 1536 191.7 1.7 155
2 1552 150.5 151.3 1539 1827 2.2 156
3 155.2 156.5 187.7 155.2 1897.7 0.5 183
4 151.2 1482 1492 153.5 150.5 2.3 156
5 151.2 1496 1516 1521 1511 1.1 153
] 1428 1411 1421 133.4 1399 4.4 146
7 149.2 133.8 1591.8 149.3 146.0 8.2 149
] 160.4 165.5 169.2 189.0 161.8 4.5 1594
4 165.4 1566 189.0 165.4 188.1 1.0 1594
10 157 6 157 6 155.9 186.7 1577 0.3 156
11 156.3 157.3 157.3 157.4 1571 0.5 149
12 159.2 1591 159.2 158.2 1589 0.5 141
13 146.3 1492 153.3 144 6 148.4 3.8 152
14 16522 155.5 1526 153.5 153.5 1.5 142
15 1632 151.5 15249 1523 1525 0.7 130
16 154.4 1547 157.0 1559 155.5 1.2 143
17 1543 186.7 1599 158.3 18973 2.4 149
15 1877 155.8 157.8 156.5 157.0 0. 155
19 183.1 183.7 151.0 153.5 1528 1.2 189
20 153.2 153.2 1521 154.4 153.2 0.3 167
Table A.28. Field Data for PT readings for Project 1 Day 3

Location 1st 2nd 3rd 4th Average | Std. Dev. | Temperature | Core Density
Core b 150.7 150.6 150.4 150.1 150.5 0.3 137.0 146.1
Coreh 136.9 143 140.1 134.2 135.6 3.8 139.0 145.8
Core 7 146.3 146.6 1471 1471 146.58 0.4 148.0 147.8

a 1459.6 147 1477 143.2 146.9 27 156
1 144.8 146.7 145.7 144.58 145.5 0.9 146
2 144.7 1416 143.9 145.2 143.9 16 151
3 153.4 151.8 154.6 153.5 153.3 12 132
4 144.4 146.4 143.7 145.7 1451 1.2 124
5 141.8 140.2 141.8 139.5 140.9 1.1 139
] 147.3 147.9 1472 146.4 1472 0.6 125
7 151.2 150.2 151.5 152.1 151.3 0.8 125
5 143.1 144.2 132.5 1427 140.6 55 126
9 141.5 141.3 142.2 140.0 141.3 0.9 142
10 135.5 142.7 141.4 140.3 140.7 1.8 142
11 127.5 1226 1287 1455 131.1 10.0 137
12 1471 146.0 148.6 1478 147.4 1.1 145
13 151.9 150.6 150.6 150.5 151.0 0.6 135
14 142.5 141.8 141.0 143.9 142.3 12 115
15 150.9 150.5 150.8 150.4 150.7 0.z 126
16 144.2 145.2 145.0 1456 145.0 0.6 157
17 146.2 146.9 146.0 1454 146.1 0.6 152
15 1491 1496 149.1 147.7 148.9 0.8 154
19 146.3 1446 142.3 145.3 144.6 1.7 159
20 146.9 145.3 146.7 144.2 145.5 1.3 146




Table A.29. Field Data for PT readings for Project 2 Day 1

Location 15t 2nd Jrd 4th Average | Std. Dev. | Temperature | Core Density
Care 1 139.7 141.3 141.8 140.2 140.5 1.0 115 141.89
Core 2 13581 140.3 137.3 139.2 138.7 1.3 119 139.0
Core 3 140.3 1421 139.2 140.2 140.5 1.2 17 142.0
Core 4 138.6 141.1 140.5 138.5 139.7 1.3 113 141.0
Core & 140.7 1429 1406 136.8 140.3 25 132 142.3
Core B 140.8 139.7 1406 148.8 142.5 43 145 1421
Core 7 146.2 1438 1445 146.1 145.2 12 146 1420

1 137.9 139.9 139.2 135.3 138.1 20 128
2 1356 136.6 1343 131.3 134.5 23 134
3 140.4 1425 139.1 139.6 140.5 1.6 129
4 133.0 137.5 13549 139.0 136.4 26 142
] 132.3 133.6 136.2 134.0 134.0 1.6 126
B 134.7 135.7 139.8 137.3 137.6 22 134
7 142.3 142.3 1429 1429 142.6 0.3 146
g 140.7 138.3 1391 138.1 139.1 1.2 136
9 140.3 141.2 137.0 135.2 138.4 248 134
10 145.1 1457 146.0 144.2 145.3 n.g 123
1 146.4 145.4 1423 144.0 144.5 1.8 13
12 144.4 1408 146.1 143.1 1436 22 137
13 147.3 148.2 1466 1452 146.58 1.3 145
14 139.1 138.1 1389 138.1 138.6 0.5 1439
15 140.5 1416 140.7 137.5 140.2 1.8 152
16 139.1 140.2 140.2 138.6 139.5 0.8 164
17 144.7 1459 146.1 143.4 145.0 1.2 145
18 136.1 135.6 135.0 135.0 136.2 1.7 152
19 143.5 143.5 143.1 145.4 143.9 1.0 136
20 144.2 1447 1429 139.6 142.9 23 160

Table A.30. Field Data for PT readings for Project 2 Day 2

Lacatian 13t Znd 3rd Ath Average | Std. Dev. | Temperature | Care Density
Core 1 1415 139.5 147 141.6 1411 1.1 93.0 1425
Core 2 132.4 135.3 136.3 135.8 135.0 1.7 99.0 1393
Core 3 1355 1368 1374 138 1369 1.1 103.0 139.7
Core 4 1427 140.6 141.5 141.7 141.7 ns8 103.0 140.7
Core 5 1439 1439 1442 143 1438 0.5 102.0 1405
Core & 141.2 1416 1423 140.5 141.5 0.5 143.0 1391
Core 7 139 1389 138.4 136.5 1382 1.2 136.0 1387

1 149.2 140.4 1403 141.0 1427 4.3 95
2 1304 1321 136.5 1341 1333 2B 97
3 1405 139.7 141.2 142.0 1409 1.0 94
4 131.5 1296 1349 133.4 132.4 23 96
5 1431 1442 1437 1438 1437 05 95
] 139.5 137.0 139.6 139.4 139.0 1.3 95
7 1428 1422 133.4 140.5 139.7 4.3 1m
g 1387 138.2 141.5 138.0 1391 1.6 a4
g 1449 1447 1444 14566 1449 0.5 105
10 1333 134 6 131.7 1322 133.0 1.3 103
Al 14562 1421 1428 1422 1431 15 95
12 1416 1425 1426 140.7 141.9 08 103
13 143.6 143.0 1424 141.2 1426 1.0 96.0
14 1351 134.0 136.0 135.5 1362 08 108.0
15 1429 137.3 1335 133.3 136.5 4.4 120.0
16 147 4 1453 1445 1455 1455 1.1 116.0
17 144 .5 144 .2 144.0 1451 144 .5 0.5 143.0
18 1378 138.8 1389 138.2 1385 05 114.0
19 140.9 140.5 141.4 141.2 141.0 0.4 113.0
20 136.0 136.2 132.0 135.2 1349 1.9 118.0
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Table A.31. Field Data for PT readings for Project 2 Day 3

Location 15t 2nd 3rd 4th Average | Std. Dev. | Ternperature | Core Density
Core & 1316 1286 130.5 131.6 1306 1.4 95 1339
Core B 140.7 1419 141.2 135.9 139.9 27 95 139.7
Core 7 134.5 137.4 131 134.4 134.3 2B 93 137 .8

1 1401 138.6 1426 140.5 140.5 17 a2
2 134.8 135.8 137 .4 134.7 135.7 1.3 a2
3 1387 139.7 140.3 139.9 139.7 a7 93
4 135.8 133.4 136.8 135.3 136.6 1.4 93
5 134.7 135.4 1357 135.7 135.4 0.5 93
] 134.4 134.8 134.2 133.5 134.2 0.5 93
7 136.3 137.8 1375 135.8 136.9 1.0 95
g 129.8 128.7 17.3 128.3 126.0 59 95
9 1349 1337 1329 134.6 134.0 0.9 95
10 134.4 134.8 138.1 139.3 136.7 2.4 95
11 1328 136.2 133.1 132.4 133.7 1.7 9g
12 128.1 1277 139.4 1358.1 133.3 5.3 99
13 140.5 139.8 138.8 138.2 139.4 1.1 100
14 133.0 137.0 136.2 137.3 1359 20 24
15 1322 1336 1350 1328 1334 12 95
16 137.3 1339 136.3 1376 1374 1.1 95
17 136.3 1357 136.1 136.6 136.2 0.4 93
18 143.2 142.2 143.0 144.4 143.2 0.9 99
19 138.7 138.7 140.3 138.8 139.1 0.8 93
20 125.8 133.5 1273 122.4 125.0 4.6 102

Table A.32. Field Data for PT readings for Project 3 Day 1

Location 13t Znd ard 4th Awerage | Std. Dev. | Temperature | Core Density
Core 1 147.4 147.9 146.7 146.5 1471 06 110.0 141.3
Core 2 146.5 146.7 146.2 146.6 146.5 02 110.0 1401
Core 3 150.6 150.5 150.8 149.8 150.4 0.4 124.0 141.5
Core 4 1453 1446 142.9 143.7 1441 1.0 120.0 141.6
Core 5 1436 144 140.2 141.9 1424 1.7 128.0 1418
Core B 144 1448 1439 144 6 1443 0.4 135.0 1407
Core 7 144 1418 1433 1433 1431 09 150.0 139.8

1 142.4 140.4 1432 1427 1422 1.2 138
2 1431 1437 1413 141.9 142.5 1.1 135
3 144.9 1433 1433 140.2 1429 20 147
4 1411 1359 140.8 1429 140.9 16 148
5 1435 1439 1445 1449 1442 06 143
] 136.3 13558 139.5 139.8 1378 22 136
7 1436 141.4 141.9 1413 1421 1.1 138
g 146.8 141.8 143.6 1451 1443 2.1 131
9 144.0 141.5 143.7 142.6 143.0 1.1 126
10 1451 1459 1459 1436 1451 1.1 133
1 1429 1399 139.9 1398 1406 15 135
12 145.4 145.0 146.9 148.6 147 .2 1.7 124
13 1423 143.4 144.5 1411 1428 1.5 124.0
r]_ 14 1421 1352 142.8 139.5 139.9 3.4 126.0
15 140.5 139.3 143.9 142.5 141.6 20 117.0
16 1442 1432 1433 1442 1437 06 118.0
17 1449 145.4 146.4 1449 145.4 07 120.0
18 146.4 146.6 147.5 1449 146.4 1.1 112.0
19 143.8 143.0 1468 144.2 1442 1.2 115.0
20 143.8 1453 1427 1431 143.7 1.1 113.0




Table A.33. Field Data for PT readings for Project 3 Day 2

Location 15t 2nd 3rd 4th Average | Std. Dev. |Temperature| Core Density
Core 1 1416 141 143.6 141.9 142.0 1.1 51 136.9
Core 2 145.2 144.5 1441 143 144.2 n.s El 135.6
Core 3 140.2 141 139.5 140.8 140.5 0.6 80 138.5
Core 4 144 144.5 143.7 1447 144.2 0.5 g5 139.2
Core 5 142.6 142.9 142.3 145.4 143.3 1.4 95 139.7
Core § 1447 144.4 143.2 143.5 144.0 0.7 84 140.6
Core 7 143.7 142.5 141.7 142.5 142.6 0.8 a7 135.6

1 147.0 143.7 143.6 142.5 144.2 1.8 142
2 147.8 146.2 147.7 147.0 147.2 0.7 127
3 143.1 143.2 144.2 144.8 143.8 0.8 17
4 144.9 144.0 145.9 136.1 142.7 4.5 17
] 145.3 145.8 145.8 144.7 145.4 0.5 110
] 138.4 135.2 135.4 136.0 136.3 1.5 EE]
7 139.2 135.5 139.9 138.8 1391 0.6 84
] 132.9 137.8 141.2 142.0 140.2 1.8 113
a 1441 144.0 143.9 143.0 143.8 0.5 11
10 142.2 141.5 140.1 142.2 141.5 1.0 105
11 141.5 140.5 142.3 143.5 142.0 1.2 105
12 140.5 139.5 141.6 141.5 140.5 1.0 109
13 140.9 140.3 141.0 142.3 141.1 0.8 105
14 141.3 141.3 1421 140.8 141.4 0.5 EE]
15 132.9 139.3 139.0 138.7 137.5 3.1 100
16 144.4 143.4 143.2 144.4 143.9 0.6 55
17 1441 142.0 143.7 143.4 143.3 0.8 55
18 141.2 143.2 142.0 142.9 142.3 n.s g7
19 1416 142.4 142.2 1421 1421 0.3 80
20 138.7 1391 137.7 137.9 139.4 0.7 a0

Table A.34. Field Data for PT readings for Project 3 Day 3

Location 15t 2nd 3rd 4th Average | Std. Dev. | Temperature | Core Density
Core 1 146.5 145.6 145.7 146.1 146.0 0.4 8o 141.5
Core 2 143.4 145.2 143.3 1441 144.0 0.9 EX 141.4
Core 3 143.5 142.5 144.2 144.4 143.7 0.9 94 141.4
Core 4 144.5 141.1 142.7 142.7 142.8 1.4 95 139.7
Core 5 142 142.6 142.4 142.7 142.4 0.3 106 140.5
Core b 128.3 1281 128.5 131.9 128.2 18 110 139.3
Core 7 144.2 143.8 144.3 143.7 144.0 0.3 114 140.5

1 143.4 144.4 143.9 144.7 144.1 0.6 100
2 144.7 145.5 144.7 143.4 144.6 0.9 105
3 142.5 144.3 142.7 143.1 143.2 0.8 106
4 143.7 143.2 143.9 141.5 143.1 1.1 104
5 143.3 141.3 145.0 143.6 143.3 15 105
] 144.3 144.58 145.0 144.9 144.8 0.3 105
7 145.1 142.8 143.9 143.7 143.9 0.9 102
] 144.3 144.3 143.9 144.6 144.3 0.3 105
a 144.5 145.0 143.4 146.0 144.8 1.1 102
10 141.2 141.0 141.7 144.0 142.0 14 106
1 145.2 143.7 143.0 145.5 144.4 1.2 106
12 139.0 141.4 140.4 139.4 1401 1.1 102
13 137.9 141.0 143.7 140.5 140.9 2.4 103
14 139.9 134.0 141.5 142.3 139.4 3.8 103
15 142.5 144.2 1441 1441 143.7 0.8 106
16 143.6 143.0 142.6 143.0 143.1 0.4 111
17 1411 137.9 142.4 139.6 140.3 19 120
18 130.1 132.6 132.2 133.1 132.0 13 121
19 135.58 136.6 133.0 130.2 133.9 29 124
20 1421 143.0 140.9 141.4 141.9 0.9 114
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Table A.35. Field Data for PT readings for Project 3 Day 4

Location 15t 2nd 3rd 4th Average | Std. Dev. | Terperature | Core Density
Core 1 139.3 140.5 136.1 1386 1386 1.9 93 140.4
Core 2 1426 1416 140.7 141.2 1414 0.a 94 139.5
Core 3 1434 1436 143.1 1439 1434 0.3 94 139.5
Core 4 M7 142.2 144 6 144.3 1432 1.5 118 140.0
Core & 142 141.9 141.1 1422 1418 0.5 115 139.3
Core B 1396 149.6 140.2 140.7 1425 47 110 137.9
Core 7 140 135.2 142.4 142.3 140.0 34 124 140.0

1 1405 141.2 140.2 140.1 140.6 0.& 95
2 1458 145.2 146.4 145.0 1456 0.6 95
3 1457 144.3 1437 145.3 144.8 0a 95
4 140.1 139.9 140.5 141.58 140.5 0.7 95
5 139.4 137 .4 141.58 141.0 139.8 1.8 112
5 139.4 141.58 141.2 140.3 140.6 0a 111
7 144.0 144.7 1438 144 .4 144 2 0.4 108
3 1432 143.7 1428 143.0 1432 0.4 112
9 1415 143.7 1428 144.2 143.1 1.2 116
10 1436 1439 1447 145.3 144 4 0.a 113
11 1425 143.5 146.0 145.4 144.4 1.6 17
12 143.5 143.3 1422 143.1 143.0 0.6 119
13 1389 139.1 139.2 141.5 139.7 1.2 118
14 143.1 142.8 142.3 144.2 143.1 0.g 112
15 144.3 143.2 1434 141.0 143.0 1.4 113
16 1447 144.1 145.2 143.5 144.4 0.7 114
17 140.5 140.0 140.5 136.6 139.5 1.9 119
18 146.4 145.5 145.8 1476 146.3 n.g 111
19 144.8 146.3 143.8 146.8 145.4 1.4 112
20 144.1 143.6 144.6 144.2 1441 0.4 131

Table A.36. Field Data for PT readings for Project 3 Day 5

Location 15t 2nd 3rd 4th Average | Std. Dev. | Temperature [Core Density
Core 1 126.6 130.5 126.3 124.2 126.9 256 54 139.2
Core 2 142.3 144.8 145.3 146.4 1447 1.7 55 141.3
Core 3 145.4 145.9 143.9 146.1 145.3 1.0 95 142.2
Core 4 138.7 142.3 143 1427 1417 20 91 140.3
Core b 143.3 142.3 141.2 141.1 142.0 1.0 8o 139.7
Core b 135.3 138.5 137.5 140.3 137.9 2.1 85 141.5
Core 7 1426 1426 140.2 136.9 140.6 27 111 140.3

1 135.0 131.9 133.3 130.7 132.7 19 85
2 129.6 1357 135.5 137.3 134.5 34 80
3 141.0 144.0 141.3 140.5 141.7 1.6 a0
4 142.8 142.3 142.4 141.6 142.3 0.5 87
5 145.3 144.4 1458 144.4 145.0 0.7 55
] 143.6 144.9 144.4 142.7 143.9 1.0 a0
7 143.6 143.0 142.3 1429 143.0 0.5 EX
g 145.9 144.6 142.7 142.7 144.0 1.6 El
) 145.2 145.1 145.9 143.4 144.9 1.1 a0
10 137.0 131.3 131.7 134.9 133.7 27 80
1 147.0 146.8 145.7 147 .4 146.7 0.7y 85
12 146.8 146.8 145.3 1458 146.2 0.5

13 141.6 140.2 139.5 140.3 140.4 na a0
14 142.1 140.7 140.4 142.7 141.5 1.1 50
15 147.9 147.3 146.3 146.3 147.0 0.5 78
16 148.0 147.8 148.5 1476 148.0 0.4 113
17 142.5 143.8 144.5 144.8 143.9 1.0 101
18 139.5 141.2 139.7 137.3 139.4 16 103
19 145.4 144.3 144.1 146.5 145.1 1.1 103
20 143.3 143.58 144.4 144.6 144.0 0.6 77

A-18




Table A.37. Field Data for PT readings for Project 4 Day 1

Location 15t 2nd 3rd Ath Average | Std. Dev. | Temperature | Core Density
Core 1 140.3 140.9 143 141.2 141.4 1.2 95 139.0
Core 2 143.5 141.5 142.8 142.7 142.6 n.s 98 139.8
Core 3 143.3 144.2 140.7 143.6 143.0 1.5 94 140.1
Core 4 142.6 142.6 143 142 142.6 0.4 95 1381
Core 5 142.2 142.7 143.1 144 143.0 n.s 95 139.5
Core B 141.5 140.5 142.7 142.5 142.0 0. 126 139.4
Core 7 145.3 144.7 145 145.3 1451 0.3 129 141.2

1 139.7 139.8 141.7 141.0 140.6 n.s 139
2 143.3 143.8 143.0 143.5 143.4 0.4 134
3 144.6 140.5 141.6 142.5 142.4 1.6 124
4 140.7 1401 139.9 138.4 139.8 1.0 143
5 145.2 143.0 143.3 144.8 1441 1.1 131
B 143.7 144.4 144.0 143.5 143.9 0.4 127
7 142.9 143.5 142.3 141.6 142.6 n.s 133
B 1411 141.5 142.4 1421 141.8 0.6 134
g 141.58 141.9 142.3 142.6 142.2 0.4 142
10 146.2 145.1 146.0 145.5 145.7 0.5 105
11 146.5 145.9 145.9 146.0 146.1 0.3 105
12 143.5 142.9 143.1 144.6 143.5 0.s 105
13 138.7 139.6 138.3 141.8 139.9 1.4 95
14 142.6 142.5 142.0 142.4 142.4 0.3 95
15 1441 142.9 143.4 142.4 143.2 0.7 57
16 143.5 143.3 1431 143.4 143.3 0.z 102
17 144.3 142.2 144.4 1441 143.8 1.0 105
18 143.8 143.9 144.0 143.7 143.9 0.1 103
14 146.1 145.6 146.6 144.9 145.8 0.7 102
20 143.2 141.7 135.9 140.5 141.1 1.8 97

Table A38. Field Data for PT readings for Project 4 Day 2

Location 15t 2nd 3rd 4th Average | Std. Dev. | Temperature | Core Density
Core 1 141.8 140.8 140.4 139.8 140.7 0.8 28 140.2
Core 2 141.8 142.3 1426 143.4 142.5 o7 93 139.6
Core 3 141.3 1421 142 143.7 142.3 1.0 a5 140.5
Core 4 146.2 146.7 1473 146.5 146.7 0.5 1 141.6
Core 5 139.4 139.2 138.4 139.4 1391 0.5 105 1349
Core B 142.3 143.4 144 .2 141.2 142.8 1.3 112 140.2
Core 7 145.2 145.5 1455 146.4 1457 0.5 114 1414

1 146.1 146.0 145.5 146.3 146.0 0.3 113
2 144.0 143.5 1438 145.4 144.2 0.8 109
3 141.9 142.6 1423 141.2 142.0 0.6 1039
4 147.3 147.2 148.2 1477 147.6 0.5 113
5 143.3 142.9 1436 143.8 143.4 0.4 111
] 145.8 145.8 1449 145.5 145.5 0.4 116
7 145.4 145.4 1446 144.65 145.0 0.5 120
g 144.5 144.7 1457 144.6 144.9 0.6 112
g 143.6 144.0 144 5 143.3 143.9 0.6 115
10 134.7 133.3 1335 133.2 133.8 0.7 100
11 144.6 145.0 144 5 143.9 144.6 0.5 a0
12 141.7 142.9 1414 141.4 141.9 0.7 249
13 140.8 143.3 140.6 141.7 141.6 1.2 99
14 145.9 144.3 143.5 144.4 144.5 1.1 X
13 142.0 141.8 1422 142.4 142.1 0.3 91
16 143.5 142.4 143.5 142.5 143.0 0.5 g5
17 138.5 141.6 140.5 135.4 139.8 1.6 96
15 147.5 147.3 146.5 147.0 147.2 0.3 94
19 140.8 141.0 140.1 138.5 140.1 1.1 92
20 147.5 147.8 144 5 147.1 146.7 1.5 94
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Table A.39. Field Data for PT readings for Project 4 Day 3

Location 15t 2nd Jrd 4th Average | Std. Dev. | Temperature | Care Density
Core 1 145.6 144.3 145.5 143.9 144.8 o k) 141.8
Core 2 140 143.5 144.2 143.7 1429 1.9 95 140.4
Core 3 145.5 145.3 146.6 147.5 146.2 1.0 99 141.5
Core 4 143.2 1426 143.1 143 143.0 0.3 "7 138.8
Core & 146 142 144.1 1446 1442 1.7 105 139.8
Core B 142.4 144.1 141.4 1428 1427 1.1 108 1396
Core 7 141.1 1428 1425 143.1 1424 o 113 138.1

1 140.1 145.8 1455 1418 1434 248 106
2 144.4 144.3 1446 1456 1447 06 109
3 139.5 141.5 141.1 140.2 140.6 I 105
4 1459 145.3 1446 1458 1454 0.6 108
5 140.2 141.4 143.1 140.1 141.2 1.4 112
B 1441 144.3 143.5 143.3 143.8 0.5 109
7 146.2 145.5 1456 146.4 1459 0.4 110
g 1459 146.6 1457 145.6 146.0 0.5 107
9 1459 1459 145,58 146.3 146.0 0.2 110
10 1439 143.7 143.2 143.0 1435 0.4 13
1 144.7 143.4 143.4 1436 1438 06 123
12 1436 145.3 1428 145.0 1442 1.1 122
13 146.1 144.5 1445 144.0 1448 LK) 121
14 145.1 1448 146.0 1447 1452 06 122
15 141.3 141.58 1436 141.5 142.1 1.1 120
16 144.7 1436 1447 1455 144 6 0.5 114
17 142.5 145.1 142.2 145.5 1439 1.6 112
18 142.7 141.1 142.5 141.4 142.0 g 119
19 139.6 141.8 141.2 140.6 140.8 o 115
20 1421 141.9 142.3 142.4 1422 0.2 118
Table A.40. Field Data for PT readings for Project 4 Day 4

Location 15t Znd Jrd dth Average | Std. Dev. | Temperature | Core Density
Core 1 144.1 1426 144.7 143.6 1438 ng 109 140.3
Core 2 144.4 144.5 143 1429 1437 ng 107 139.4
Core 3 144.4 143.5 144.7 1451 1445 0.5 107 140.5
Core 4 (LR 14389 141.9 143.4 1428 1.0 104 1396
Core 5 145.8 1416 141.3 144 143.2 21 105 139.7
Core 6 1429 144.58 147.8 144.7 1451 20 101 1416

1 148.3 145.2 144.9 146.4 146.7 14 105
2 145.2 1476 147.7 147.0 1469 1.2 110
3 146.2 146.5 143.6 1452 1454 1.3 110
4 144.3 145.3 144.6 144.6 1447 0.4 108
5 147.2 146.1 146.2 146.9 1466 0.5 108
G 145.2 1471 1477 1457 146.4 12 109
7 142.5 145.2 146.7 144.7 144.8 1.7 109
g 145.8 146.1 146.4 144.8 1458 07 107
4 145.4 145.3 146.0 146.2 1457 0.4 110
10 142.5 141.5 143.0 145.0 143.1 1.4 107
11 140.7 139.1 138.7 141.0 1399 1.1 85
12 142.5 142.3 144.2 1427 1429 ng 104
13 145.8 144.5 144.5 146.3 1453 ng 104
14 1447 1434 145.5 143.3 1442 1.1 108
15 143.6 140.3 142.5 144.9 1428 149 110
16 143.9 1459 142.4 144.3 144 .1 1.4 107
17 144.6 144.7 145.7 145.9 1452 07 112
18 147.3 147.2 1471 146.5 147 .1 0.3 109
19 147.3 1454 1441 145.0 1455 1.3 105
20 143.1 146.4 144.5 144.7 144 8 1.3 107
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Table A.41. Field Data for PT readings for Project 4 Day 5

Laocation 15t 2nd 3rd Ath Awerage | Std. Dev. [Temperature| Core Density
Core 1 149.4 1454 144.4 1457 146.2 22 1m 1409
Core 2 1456 146.0 146.0 143.5 145.4 1.1 93 138.2
Core 3 142.5 144.7 144.3 144.6 144.0 1.0 95 135.9
Core 4 145.0 1439 143.3 1426 143.7 1.0 100 136.4
Core 5 143.4 1440 1450 144.5 1442 0.7 102 1406
Core B 146.5 144.3 145.1 147.3 145.8 1.4 105 140.5
Core 7 145.0 146.4 145.3 145.5 1456 0.6 111 141.0

1 142.5 1452 143.3 143.58 1437 1.1 100
2 142.4 1449 1436 145.1 144.0 1.3 101
3 142.2 143.7 138.9 136.3 140.3 3.3 102
4 141.1 1423 141.1 139.2 1409 1.3 99
5 140.2 1399 138.4 138.1 139.2 1.1 100
3] 146.0 1453 145.5 147.7 146.2 1.0 93
7 1439 1457 146.5 146.5 1457 1.2 100
g 149.5 147 6 147.7 144.9 147 .4 19 99
E 1421 1428 1429 144.5 1431 1.0 100
10 143.58 145.5 1459 145.7 145.2 1.0 1M
" 144.5 1441 145.0 1458 1449 0.5 1m
12 1456 1458 143.7 143.7 1447 1.2 107
13 140.1 143.5 143.5 143.6 1428 1.8 106
14 141.3 140.7 141.3 140.5 141.0 0.3 106
15 146.3 1447 145.3 145.5 1455 0.7 118
16 149.4 149.2 148.5 149.4 149.2 0.3 112
17 146.8 146.2 147.0 147.8 147.0 0.7 113
18 1428 141.3 144.2 1418 1426 1.3 110
19 132.0 1411 133.1 141.9 137.0 52 104
20 145.0 144 6 144.4 144.2 144 6 0.3 120
Table A.42. Field Data for PT readings for Project S Day 1

Location 1st 2nd 3rd 4th Average | Std. Dev. | Temperature [ Core Density
Core 1 111.2 112.2 114.3 113.2 127 13
Core 2 115.8 115.9 115 115.5 1156 0.4 50
Core 4 116.1 116.1 114.7 1141 115.3 1.0 81
Core 5 1151 110 112 1141 112.8 23 52
Core b 116.7 115.3 116.1 116.5 116.2 0.6 54
Core 7 113.2 113.3 116.5 115.6 114.7 1.7 B4

1 119.2 1181 119.2 118.9 118.9 0.5 51
2 117.5 118.9 118.5 119.5 118.6 0.8 83
3 116.7 118.4 118.1 ? 177 0.9 53
4 118.7 119.2 117.4 118.2 116.4 0.8 83
5 118.7 120.9 1121 119.5 118.1 4.0 52
] 113.8 111.0 1141 110.7 112.4 18 83
7 111.9 11.7 104.7 113.4 110.4 3.9 53
] 118.4 117.3 116.9 117.4 117.5 0.6 83
a 116.6 118.6 1081 118.8 115.8 4.6 51
10 117.6 117.9 117.4 118.5 117.9 0.5 51
1 113.7 112.6 116.8 115.9 114.8 19 52
12 116.1 109.2 116.4 1176 114.8 3.8 51
13 115.5 111.8 117.3 113.8 114.6 2.4 72
14 116.4 112.5 113.3 113.9 114.0 17 77
15 118.7 118.5 114.2 117.2 17.2 2.1 77
16 117.4 117.3 119.3 116.5 1176 1.2 50
17 118.4 119.5 116.8 116.7 117.9 13 78
18 115.8 115.0 116.6 118.5 116.5 15 50
19 118.9 120.2 114.9 1161 118.0 23 50
20 117.5 117.5 118.2 118.4 118.1 0.3 75
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Table A.43. Field Data for PT readings for Project 5 Day 2

Location 15t 2nd 3rd 4th Average | Std. Dev. [ Ternperature| Core Density
Core 1 112.8 113.2 113.0 114.4 113.4 0y 86 140.1
Core 2 117.1 117.2 177 17.2 117.3 0.3 87 141.7
Core 3 113.6 114.2 115.1 157 114.7 09 g5 138.3
Core 4 116.1 17.2 117.5 1169 116.9 06 ! 141.2
Cored 116.4 116.8 116.3 1165 116.5 0z 91 139.0
Core b 113.6 114.8 114.8 115.2 114.6 0y 127 139.5
Core 7 116.3 116.5 116.4 116.4 115.9 0.& 108 139.4

1 112.8 110.7 112.3 113.2 112.3 1.1 85
2 115.2 113.5 116.1 116.3 115.3 1.3 g5
3 1167 17.2 117.0 171 117.0 0z 95
4 111.2 108.6 111.8 114.3 111.5 23 a1
A 116.8 113.5 117.9 174 116.4 20 80
B 117.1 118.0 118.3 118.0 117.9 0.5 g9
7 111.0 111.6 111.6 1109 111.3 0.4 g7
g 112.4 112.2 112.2 124 112.3 0.1 is]
| 113.8 115.9 114.5 115.1 114.8 g 85
10 116.3 116.1 116.0 114.3 116.2 0a Bo
11 116.3 115.8 115.5 115.5 115.8 0.4 94
12 1157 115.6 115.4 113.3 115.0 1.1 g9
13 113.5 113.7 114.3 1159 114.4 1.1 97
14 113.3 114.6 115.4 114.4 114.4 09 110
15 118.5 117.0 117.5 167 117.4 0a 110
16 116.5 116.4 116.9 116.4 116.6 0.2 107
17 114.6 115.3 115.1 114.0 114.8 06 130
13 114.3 1167 1187 11545 115.3 07 126
19 116.2 115.3 116.1 167 116.1 0.6 110
20 1156.0 116.5 1156.4 1139 115.2 1.1 112

Table A.44. Field Data for PT readings for Project 5 Day 3

Location 15t 2nd 3rd dth Average | Std. Dev. | Temperature | Core Density
Cora 1 17.2 117.2 117.3 117.4 117.3 0.1 123 1405
Core 2 115.6 115.5 115.9 116.2 115.8 0.3 108 137.6
Core 3 117.0 116.3 116.4 117.3 116.8 0.5 110 138.6
Core 4 116.6 116.5 115.5 115.4 116.0 0.6 108 141.0
Core 5 116.9 116.9 116.2 116.9 1167 0.4 8o 138.4
Core B 115.9 116.2 115.9 116.5 116.2 0.3 84 139.6
Core 7 118.2 117.4 119.2 118.1 118.2 0.7 93 1411

1 119.1 118.9 119.2 119.1 1191 0.1 104
2 116.8 116.3 117.0 1167 1167 0.3 105
3 117.2 1171 116.0 117.1 116.9 0.6 103
4 1171 117.9 117.4 116.3 172 0.7 101
&) 1167 116.6 118.0 117.4 17.2 0.7 104
] 117.4 117.5 118.3 117.8 117.8 0.4 103
7 116.3 116.5 116.2 116.0 116.3 0.2 101
g 112.4 113.8 114.4 114.3 137 0.9 101
9 118.4 118.1 118.0 117.5 118.0 0.4 88
10 116.3 117.5 116.1 115.4 116.3 0.9 102
11 17.2 116.7 117.2 117.0 117.0 0.2 103
12 1567 116.8 116.1 114.6 116.8 0.9 105
13 116.5 113.2 116.5 116.3 1157 1.7 105
14 117.1 116.3 117.0 116.3 116.7 0.4 104
15 116.5 117.2 117.2 1171 117.0 0.3 102
15 118.65 116.7 116.4 117.4 117.3 1.0 110
17 117.9 117.8 118.2 118.8 118.2 0.4 106
13 117.4 117.0 116.5 116.4 116.8 0.5 107
19 118.2 118.4 117.8 118.5 118.2 0.3 112
20 116.5 1156.0 115.9 116.1 115.9 0.6 113
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Table A.45. Field Data for PT readings for Project 6 Day 1

Location 15t 2nd 3rd 4th Average | Std. Dev. | Temperature| Core Density
Core 1 124.4 124.0 123.9 119.0 122.8 2B a0 M7
Core 2 126.4 126.7 127.3 1269 126.5 0.4 g7 144.4
Core 3 1269 128.3 128.2 125.2 127.9 o7 a0 1456
Core 4 127 .8 127.0 126.0 126.0 127.2 08 ag 146.3
Core 5 126.3 129.4 131.4 129.4 129.6 1.3 ag 143.0
Core B 1257 125.4 126.2 1269 126.1 o7 a7 142.8
Core 7 126.5 130.0 128.6 1269 129.1 0.6 (o] 146.1

1 129.8 128.3 127.5 128.3 128.5 1.0 92
2 127 .2 127 1 126.0 1258 126.5 0.7 92
3 127 .2 126.5 1271 1268 126.9 0.3 91
4 123.5 126.3 1259 1249 1262 1.2 91
5 127 .8 125.4 125.8 1266 126.4 1.1 91
] 128.7 129.4 128.5 127.3 128.5 0y 95
7 128.4 130.0 129.0 127.5 128.7 1.1 ag
g 130.2 129.1 129.6 128.1 129.3 0y 91
9 127.0 1246 12656 1252 1256 1.0 9
10 128.3 129.0 12656 1252 127.0 19 9
11 1223 1196 1223 1236 1220 1.7 9
12 126.2 128.5 129.4 129.4 1284 1.5 24
13 1268 126.4 1267 1277 1269 06 ?
14 1258 1277 1276 1278 1272 1.0 ag
15 1289 129.0 1287 128.3 1287 0.3 ag
16 126.5 1277 126.5 127 5 127 1 oy a7
17 1273 1269 126.1 126.7 126.8 0.5 a5
18 128.2 126.1 126.9 1256 126.7 1.1 20
19 12587 1274 127.2 128.0 1271 1.0 96
20 1256 127.3 1255 124.9 125.8 1.0 113

Table A.46. Field Data for PT readings for Project 6 Day 2

Location 15t 2nd 3rd Ath Awerage | Std. Dev. [Ternperature| Core Density
Core 1 1273 129.4 1272 126.0 127.5 1.4 124 146.1
Core 2 1242 126.9 124 4 126.1 125.4 1.3 104 143.3
Core 3 1267 12583 125.1 127 6 1259 1.1 g2 1439
Core 4 12563 129.2 126.7 1282 1274 1.7 92 1456
Core & 12560 126.8 126.4 126.7 126.2 0.g Six] 143.3
Core B 1241 125.8 126.0 12560 125.2 0y 55 145.3
Core 7 1287 127.0 127.8 12a.0 127.9 0.7 g5 1441

1 1259 125.2 125.0 12587 125.5 0.4 80
2 1232 124.0 123.7 1256 124.1 1.0 80
3 1267 1258 1272 1280 126.7 1.1 g2
4 1267 124.2 127.8 126.7 126.1 1.5 80
5 1282 1255 126.1 1261 126.5 1.2 g9
] 1233 1225 1221 121.2 122.3 0y 91
7 127 2 1235 128.5 127 .5 126.7 22 91
g 12566 1271 127.7 127 .5 127.0 1.0 84
g 127 6 127.0 126.3 126.4 126.5 0.6 85
10 127.0 126.0 127.5 1272 126.9 a7 84
1 1305 128.3 1272 127 5 128.4 1.5 84
12 1258 1240 1272 126.4 1259 1.4 84
13 126.0 129.3 128.5 1278 127.9 1.4 85
14 1263 123.8 127 1 1281 126.1 1.9 s
14 126.4 126.7 128.0 128.3 127.4 0y 5y
16 126.1 126.5 1257 126.1 126.1 0.3 132
17 1285 126.7 126.6 126.6 127 .1 08 130
18 126.4 1258 126.2 1271 126.4 0.5 126
19 126.2 126.6 126.3 1258 126.2 0.3 142
20 125.4 1259 124.6 1242 125.0 0.8 116
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Table A.47. Field Data for PT readings for Project 6 Day 3

Location 15t 2nd 3rd 4th Average | Std. Dev. |Temperature | Core Density
Cora 1 121.2 121.9 123.2 124.1 122.6 1.3 107 140.0
Care 2 128.0 129.6 125.0 124.9 126.9 23 109 144.0
Core 3 123.6 12581 125.0 124.0 124.4 0.7 89 144.8
Core 4 126.1 125.4 127.0 128.5 126.8 1.3 96 143.3
Core 5 126.1 125.6 125.6 124.9 125.6 0.5 106 143.9
Care & 1272 1266 127 .6 129.2 127.7 1.1 99 146.3
Core 7 124.6 1257 126.4 126.6 125.8 0.9 88 144.6

1 126.0 127.3 127.0 126.5 126.7 0.6 103
2 127.8 1271 127.0 1271 1273 0.4 106
3 1256 127.3 126.9 128.5 1271 1.2 107
4 125.6 125.5 125.7 125.0 125.5 0.3 106
5 126.0 124.5 126.1 124.6 125.3 0.9 103
= 1277 129.1 1275 128.2 128.1 07 100
7 121.9 124.0 124.2 128.0 124.0 1.7 104
g 127.2 126.2 127.9 126.7 127.0 0.7 107
4 130.1 129.5 130.3 131.0 130.2 06 106
10 125.4 125.5 125.5 125.9 125.6 0.2 105
11 125.9 128.2 127.8 127 .4 127.3 1.0 105
12 125.8 125.8 1271 127.0 126.4 0.7 112
13 123.6 124.4 124.4 12549 124.6 1.0 114
14 125.2 125.8 126.3 127.3 126.4 0.6 119
15 126.6 127 .8 128.5 126.7 127 .4 0.9 110
16 126.5 127 1 127.4 127.2 127 1 0.4 114
17 126.5 127.7 1269 126.0 126.5 0.8 114
18 125.8 126.7 125.6 127 .4 126.4 0.8 113
19 128.8 127 1 128.7 1287 1258.3 0.8 123
20 126.5 127.2 125.0 126.4 126.4 1.0 105
Table A.48. Field Data for PT readings for Project 7 Day 1
Laocation 1t Znd 3rd 4th Average | Std. Dev. |Termperature| Core Density

Care 1 148.0 149.5 150.6 146.5 148.7 1.7 75 142.0

Core 2 144.8 142.5 143.5 143.5 1436 0.8 7B 138.8

Core 3 144.5 1423 142.7 1431 143.2 1.0 75 1411

Core 4 146.9 144.2 146.3 147.2 146.2 1.4 74 141.5

Core 5 146.1 143.9 146.6 147.2 146.0 1.4 74 140.5

Core B 143.4 145.5 144.4 146.1 144.9 1.2 73 14141

Core 7 144.2 144.7 142.9 144.0 144.0 0.6 75 141.8

1 148.6 148.5 149.3 148.2 148.7 0.5 55
2 145.1 145.6 147.3 147.0 146.3 1.1 80
3 145.3 145.0 1456 145.0 145.2 0.3 Ed
4 143.5 146.0 1426 143.9 144.0 1.4 91
4 1443 143.6 143.5 145.0 1441 0.7 50
b 146.6 145.0 147.6 148.3 147.9 1.0 91
7 147.3 148.3 147.4 148.2 147.8 0.5 g2
] 143.5 144.5 1421 144.4 1436 1.1 95
9 148.8 146.0 144.3 149.3 1471 2.4 ELa]
10 146.0 148.1 1491 148.1 147.8 1.3 ELa]
1 144.5 143.6 145.5 142.6 1441 1.3 84
12 147.7 145.4 145.2 145.3 145.9 1.2 i3]
13 181.2 148.2 147.0 146.7 148.3 21 ]
14 145.0 146.5 144.8 1451 145.4 0.5 ]
15 143.2 144.5 143.8 1411 143.2 1.5 55
16 1431 140.5 144.4 1431 142.9 1.5 87
17 140.8 140.2 141.3 141.0 140.8 0.5 87
18 1377 136.8 138.5 138.2 137.8 0.7 a1
19 1457 1471 145.8 1451 145.9 0.6 g2
20 145.0 145.7 145.8 146.5 145.5 0.6 105
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Table A.49. Field Data for PT readings for Project 7 Day 2

Lacation 15t 2nd 3rd 4th Average | Std. Dev. | Temperature | Care Density
Core 1 147 6 1475 148.5 146.9 147.7 o7 65 142.0
Core 2 1479 145.4 143.4 1459 145.7 1.8 63 141.3
Core 3 144 6 141.2 144.7 142.7 143.3 1.7 63 139.0
Core 4 1479 148.1 146.3 148.4 147.7 na 5ia] 143.1
Core 5 140.2 141.1 141 140.58 140.5 0.4 67 140.6
Core B 146.1 146.1 147.9 1469 146.5 os 7B 142.5
Core 7 1496 1496 148.7 148.4 149.1 06 65 142.0

1 1394 1389 140.4 1418 140.2 1.3 a1
2 1342 133.5 132.0 130.8 1327 1.5 a0
3 150.8 149.5 148.5 146.2 148.5 20 g2
4 1452 146.2 145.2 145.1 1454 0.5 83
] 144.0 143.3 142.5 144.9 143.5 04 g3
] 145.8 1449 143.3 143.1 144.3 1.3 g5
7 144.0 1456 144.2 145.3 144.5 [ER:] g3
] 150.2 150.0 150.3 150.3 150.2 0.1 g4
g 1453 143.5 144.4 143.0 144.1 1.0 g4
10 140.7 1438 1429 145.1 1431 149 a0
1 146.7 1453 145.1 147 1 146.1 1.0 103
12 148.5 134.8 139.1 144.7 141.8 5.0 a7
13 149.4 1496 150.6 149.4 149.5 06 93
14 1486 148.2 148.2 148.4 148.4 0.z 93
15 145.0 143.4 144.4 141.1 143.5 1.7 103
16 146.3 148.7 147.5 147.5 147.5 1.0 a2
17 1471 146.4 146.4 147.4 146.5 0.5 92
18 147 4 150.2 191.6 150.1 149.5 1.8 1M
19 150.3 1529 191.5 150.9 191.4 1.1 95
20 140.8 1471 146.5 147.9 145.6 3.2 95

Table A.50. Field Data for PT readings for Project 7 Day 3

Location 15t 2nd 3rd 4th Average | Std. Dev. | Ternperature | Core Density
Core 1 147.7 145.4 1483 147.7 147.3 1.3 47.0 1436
Core 2 148.2 147.6 148.2 146.1 147.5 1.0 45.0 142.3
Core 3 144.8 145.8 142 141.1 143.4 2.2 49.0 141.2
Core 4 146.3 146.8 147 .2 146.7 146.8 0.4 49.0 140.2
Core 5 146.7 146.5 148.7 145.6 146.9 1.3 51.0 141.3
Core B 149.3 149 1501 149.9 149.65 0.5 51.0 141.9
Core 7 140.4 146.6 1437 143 143.4 25 A3.0 140.2

1 144.7 144.4 142.5 143.4 143.8 1.0 87
2 149.1 148.4 149.0 149.3 149.0 0.4 84
E] 139.2 140.8 140.3 142.0 140.6 1.2 g2
4 147.7 147.5 148.5 148.3 148.0 0.5 g1
5 142.4 143.3 1428 143.3 143.0 0.4 77
5] 147.2 147 6 146.1 1451 146.5 1.1 79
7 148.1 149.4 146.9 148.9 148.3 1.1 78
g 149.1 146.7 148.1 146.4 147 .6 1.3 1
g 1416 143.8 144.5 146.1 144.0 1.9 77
10 149.0 145.1 146.4 145.5 146.5 1.8 76
11 145.1 144.2 146.3 144.8 145.1 0.9 77
12 147.2 147 .4 1452 145.5 146.3 1.1 7B
13 142.2 143.6 141.1 141.7 142.2 1.1 76.0
14 145.1 143.5 146.3 146.7 145.4 1.4 76.0
15 140.3 142,56 140.1 140.3 140.8 1.1 76.0
16 146.2 146.1 145.2 145.4 145.7 0.5 76.0
17 150.4 148.5 147 B 148.3 148.7 1.2 77.0
18 147.56 147.8 147 1 147.0 147 .4 0.4 B0.0
19 147.5 149.1 150.0 150.9 149.4 1.4 59.0
20 142.7 144.3 140.1 139.2 141.6 2.3 71.0
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Figure A.8. Project 1 Day 2 Adjusted Data
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Slope & Intercept Method




Core Density

Unadjusted Data

200.0
190.0 1
180.0 1
170.0 4

y =0.0708x + 130.78

160.0
150.0 1

R?=0.0516

140.0
130.0 1
120.0 4
110.0 1

y =0.0472x + 134.1
R?=0.0279

100.0 T T T T
100.0 120.0 140.0 160.0 180.0

Electromagnetic Gauge Density

+« PQI301 = PT —Linear (Line of Equality)‘

200.0

Core Density

Adjusted Data - Intercept Method

200.0

190.0
180.0 1

=0.0708x + 130.99

170.0
160.0 4

150.0

140.0

R? =0.0516

130.0
120.0 1
110.0 4

y =0.0472x + 134.31
R? =0.0279

100.0

100.0

120.0 140.0 160.0 180.0

Electromagnetic Gauge Density

+ PQI 301 = PT —Linear (Line of Equality)‘

200.0

Figure A.29. Project 3 Day 1 Unadjusted Data Figure A.30. Project 3 Day 1 Adjusted Data

Intercept Method

Core Density

Adjusted Data - Slope Method

200.0

190.0

180.0
y =0.0722x + 130.78

170.0 R*=0.0516

160.0

150.0

140.0

/,.,/

130.0
y = 0.0486x + 134.1

120.0 R?=0.0279

110.0

100.0 \ \ \ \
100.0 120.0 140.0 160.0 180.0

Electromagnetic Gauge Density

200.0

+ PQI301 = PT —Linear (Line of Equality)‘

Core Density

Adjusted Data - Slope & Intercept Method

200.0

190.0

180.0

170.0

Yy=X

160.0

R?=0.0516

150.0

e

140.0

e

130.0

120.0

y = x-4E-08

110.0

R?=0.0279

100.0

100.0

120.0 140.0 160.0 180.0

Electromagnetic Gauge Density

| » PQI301 = PT —Linear (Line of Equality)]

200.0

Figure A.31. Project 3 Day 1 Adjusted Data Figure A.32. Project 3 Day 1 Adjusted Data —

Slope Method

A-33

Slope & Intercept Method




Unadjusted Data

200.0
190.0
180.0
170.0
160.0
150.0
140.0 + > g
130.0
120.0
110.0

100.0 T T T T
100.0 120.0 140.0 160.0 180.0

Electromagnetic Gauge Density

y =0.0322x + 134.37
R*=0.1101

Core Density

y=0.4154x+79.477
R*=0.2529

200.0

| + PQI301 = PT — Linear (Line of Equality)]

Figure A.33. Project 3 Day 2 Unadjusted Data Figure A.34. Project 3 Day 2 Adjusted Data

Adjusted Data - Slope Method

200.0
190.0
180.0
170.0
160.0
150.0
140.0 —7.5-4 s
130.0

y=0.4277x+ 79.477

y = 0.0322x + 134.37
R*=0.1101

Core Density

120.0

R“=0.2529
110.0
100.0 T T T T
100.0 120.0 140.0 160.0 180.0 200.0

Electromagnetic Gauge Density

+« PQI301 = PT —Linear (Line of Equality)‘

Core Density

Adjusted Data - Intercept Method

200.0
190.0
180.0
170.0 ~
160.0 ~
150.0
140.0 ~ C
130.0 ~
120.0 ~
110.0 ~

100.0 T T T T
100.0 120.0 140.0 160.0 180.0

Electromagnetic Gauge Density

y=0.0322x + 134.39
R?=0.1101

y=0.4154x + 81.18
R?=0.2529

200.0

[+ PQI301 = PT — Linear (Line of Equality)]

Intercept Method

Core Density

Adjusted Data - Slope & Intercept Method

200.0
190.0
180.0 -
170.0
160.0
150.0 -
140.0
130.0 -
120.0
110.0

y=x
R?=0.1101

o

1000 T T T T
100.0 120.0 140.0 160.0 180.0

Electromagnetic Gauge Density

y=X
=0.2529

R

200.0

[ + PQI301 s« PT — Linear (Line of Equality)|

Figure A.35. Project 3 Day 2 Adjusted Data Figure A.36. Project 3 Day 2 Adjusted Data —

Slope Method

A-34

Slope & Intercept Method




Unadjusted Data
200.0
190.0
180.0
170.0
Z 1600 y = 0.0744x + 129.9
g R?=0.1534
a 150.0
I 4
3 140.0 — s ip R
(@] /
130.0
120.0 y=0.119x + 123.75
: R? = 0.5646
110.0
1000 T T T T
100.0 120.0 140.0 160.0 180.0
Electromagnetic Gauge Density
|+ PQI301 = PT — Linear (Line of Equality) ]

200.0

Adjusted Data - Intercept Method

200.0

190.0

180.0

170.0

y=

0.0744x + 130.16

160.0

150.0

R? = 0.1534
e

140.0

Core Density

iy

130.0

y=0.119x+ 1241

120.0

R? = 0.5646

110.0

100.0
100.0

120.0 140.0 160.0 180.0
Electromagnetic Gauge Density

|+ PQI301 = PT — Linear (Line of Equality)|

200.0

Figure A.37. Project 3 Day 3 Unadjusted Data Figure A.38. Project 3 Day 3 Adjusted Data

Intercept Method

Adjusted Data - Slope Method

200.0
190.0 -
180.0 -
170.0

=0.0761x + 129.9

160.0
150.0 -
140.0 -

Core Density

R?=0.1534

130.0
120.0
110.0

y = 0.1215x + 123.75
R? = 0.5646

100.0
100

.0

120.0 140.0 160.0 180.0

Electromagnetic Gauge Density

|+ PQI301 = PT — Linear (Line of Equality) |

200.0

Adjusted Data - Slope & Intercept Method

200.0

190.0
180.0 -
170.0

y=x+1E-08

160.0

R? = 0.1534

150.0
140.0 -
130.0

Core Density

y = x+ 2E-09

120.0
110.0

R? = 0.5646

100.0

100.0

120.0 140.0 160.0 180.0
Electromagnetic Gauge Density

|+ PQI301 = PT — Linear (Line of Equality) |

200.0

Figure A.39. Project 3 Day 3 Adjusted Data — Figure A.40. Project 3 Day 3 Adjusted Data
Slope Method

A-35

Slope &

Intercept Method




Core Density

Unadjusted Data

200.0
190.0 1

180.0

y = 0.0013x + 139.32

170.0

R? = 7E-06

160.0

150.0
140.0 -
130.0 -
120.0 -
110.0 -

y = -0.223x + 171.09
R?=0.2418

100.0

100.0

120.0 140.0 160.0 180.0
Electromagnetic Gauge Density

+ PQI 301 = PT —Linear (Line of Equality) ‘

200.0

Core Density

Adjusted Data - Intercept Method

200.0

190.0

180.0
170.0 A
160.0 4

y=

0.0013x + 139.33
R? = 7E-06

150.0

7

140.0
130.0 4
120.0 4
110.0 4

=-0.223x + 170.62
R?=0.2418

100.0
100.0

120.0 140.0 160.0 180.0

Electromagnetic Gauge Density

200.0

|+ PQI301 = PT — Linear (Line of Equality)]
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Figure A.47. Project 3 Day 5 Adjusted Data — Figure A.48. Project 3 Day 5 Adjusted Data
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Figure A.49. Project 4 Day 1 Unadjusted Data Figure A.50. Project 4 Day 1 Adjusted Data
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Figure A.53. Project 4 Day 2 Unadjusted Data Figure A.54. Project 4 Day 2 Adjusted Data

Intercept Method

Adjusted Data - Slope Method
200.0
190.0 ~
180.0
170.0 4 y= —O.(2)678x +149.06
> R?=0.1202
‘® 160.0
®
o 150.0 4
I
G 140.0 + 2
(@] .
130.0
y =0.6967x + 42.242
120.0 R? = 0.6261
110.0
100.0 T T T \
100.0 120.0 140.0 160.0 180.0
Electromagnetic Gauge Density
|+ PQI301 = PT — Linear (Line of Equality) ]

200.0

Adjusted Data - Slope & Intercept Method

200.0

190.0

180.0
170.0 -
160.0 -

y = x-1E-09
R? = 0.1202

150.0
140.0 -

Core Density

s

130.0

y =x+ 2E-10

120.0
110.0

R® =0.6261

100.0

100.0

120.0 140.0 160.0 180.0

Electromagnetic Gauge Density

200.0

|« PQI301 = PT — Linear (Line of Equality)]

Figure A.55. Project 4 Day 2 Adjusted Data — Figure A.56. Project 4 Day 2 Adjusted Data —
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Figure A.57. Project 4 Day 3 Unadjusted Data Figure A.58. Project 4 Day 3 Adjusted Data
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Figure A.61. Project 4 Day 4 Unadjusted Data Figure A.62. Project 4 Day 4 Adjusted Data

Adjusted Data - Slope Method
200.0
190.0 4
180.0 y =-0.001x + 140.35
: R® = 0.0001
170.0 -
>
% 160.0
5
o 150.0
o
8 140.0 >
130.0 4
y = 0.9306x + 9.7244
120.0 1 R® = 0.8083
110.0 4
1000 T T T T
100.0 120.0 140.0 160.0 180.0
Electromagnetic Gauge Density
|+ PQI301 = PT — Linear (Line of Equality) |

200.0

Intercept Method

Adjusted Data - Slope & Intercept Method
200.0
190.0 4
180.0
=-0.0214x + 143.22
170.0 R*=10.0001
>
% 160.0
5
Ao 150.0 ~
<
8 140.0 4
130.0 4
120.0 1 y:x-ZE-OQ
R”=0.8083
110.0
1000 T T T T
100.0 120.0 140.0 160.0 180.0 200.0
Electromagnetic Gauge Density
|+ PQI301 = PT — Linear (Line of Equality) ]

Figure A.63. Project 4 Day 4 Adjusted Data — Figure A.64. Project 4 Day 4 Adjusted Data —
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Figure A.65. Project 4 Day S Unadjusted Data Figure A.66. Project 4 Day S Adjusted Data
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Figure A.69. Project 5 Day 1 Unadjusted Data Figure A.70. Project 5 Day 1 Adjusted Data
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Figure A.85. Project 6 Day 2 Unadjusted Data

Figure A.86. Project 6 Day 2 Adjusted Data
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Figure A.89. Project 6 Day 3 Unadjusted Data Figure A.90. Project 6 Day 3 Adjusted Data
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Figure A.93. Project 7 Day 1 Unadjusted Data Figure A.94. Project 7 Day 1 Adjusted Data
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Figure A.139. Project 2 Day 1 Electromagnetic gauge Standard Deviation
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Figure A.142. Project 2 Day 3 Electromagnetic gauge density

A-68



Lot/Day #3

w
o

N
o o,
L
.

-
o
I

o
(&)
L

2000000000 00000
ALY

Standard Deviation,
pc
(9]

o
o

10 20 30

Number of Core Locations
Figure A.143. Project 2 Day 3 Electromagnetic gauge Standard Deviation

o

Lot/Day #1

143.0
5 142.0
2 141.0 g e M
>
£ 140.0
& 139.0
2 1380

137.0 T T T T T

0 5 10 15 20 25 30
Number of Test Locations
« PQl = PT

Figure A.144. Project 3 Day 1 Electromagnetic gauge density

Lot/Day #1

_g 3.0

T 25

& 20

S 815

g 1.0

S 0.5 4

& 0.0 ......n-T---nnntlal‘lilllil

0 10 20 30
Number of Test Locations
« PQl = PT

Figure A.145. Project 3 Day 1 Electromagnetic gauge Standard Deviation
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Figure A.148. Project 3 Day 3 Electromagnetic gauge density
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Figure A.150. Project 3 Day 4 Electromagnetic gauge density

Lot/Day #4

c 3.0

K]

® 2.5 A

5. 20

815

s 1.0

= 0.5

a2 00 | teecavecettaaaallididissid

0 10 20 30

Number of Test Locations

«PQl = PT
Figure A.151. Project 3 Day 4 Electromagnetic gauge Standard Deviation

A-71



Lot/Day #5

0 5 10 15 20 25 30

Number of Test Locations

[+ Pl - PT]
Figure A.152. Project 3 Day 5 Electromagnetic gauge density

Lot/Day #5
8 30
_5 2.5 A
T 2.0 1
>
& 1.5
s 101
R
& 0.0 T T T T T
0 5 10 15 20 25 30
Number of Test Locations
+PQl = PT
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Lot/Day #1

143.0
5 142.0
2 141.0
= L BN W LN
1%140-0’-_.--: s
& 139.0 =
2 138.0

137.0 T T T T T

0 5 10 15 20 25 30
Number of Test Locations
«PQl = PT

Figure A.154. Project 4 Day 1 Electromagnetic gauge density
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Figure A.163. Project 4 Day 5 Electromagnetic gauge Standard Deviation
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Figure A.168. Project S Day 3 Electromagnetic gauge density
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Figure A.169. Project S Day 3 Electromagnetic gauge Standard Deviation
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Figure A.170. Project 6 Day 1 Electromagnetic gauge density
Lot/Day #1
g 3.0
5 25
8 2.0 .
® .
8157 1y .
? 1.0 A L L L I
©
g 0.5
5 00 T T T T T
0 5 10 15 20 25 30
Number of Test Locations
+«PQl = PT

Figure A.171. Project 6 Day 1 Electromagnetic gauge Standard Deviation
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Figure A.172. Project 6 Day 2 Electromagnetic gauge density
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Figure A.173. Project 6 Day 2 Electromagnetic gauge Standard Deviation
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Figure A.174. Project 6 Day 3 Electromagnetic gauge density
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Figure A.175. Project 6 Day 3 Electromagnetic gauge Standard Deviation
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Figure A.176. Project 7 Day 1 Electromagnetic gauge density
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Figure A.177. Project 7 Day 1 Electromagnetic gauge Standard Deviation
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Figure A.178. Project 7 Day 2 Electromagnetic gauge density
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Figure A.179. Project 7 Day 2 Electromagnetic gauge Standard Deviation
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Figure A.180. Project 7 Day 3 Electromagnetic gauge density
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Figure A.181. Project 7 Day 3 Electromagnetic gauge Standard Deviation
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Figure A.182. Project 1 Day 1 Pavetracker regression equation
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Figure A.183. Project 1 Day 1 Pavetracker residuals
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Figure A.184. Project 1 Day 2 & 3 Pavetracker regression equation
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Figure A.185. Project 1 Day 2 & 3 Pavetracker residuals
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Figure A.186. Project 2 Day 1 Pavetracker regression equation
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Figure A.187. Project 2 Day 1 Pavetracker residuals
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Figure A.188. Project 2 Day 2 Pavetracker regression equation
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Figure A.189. Project 2 Day 2 Pavetracker residuals
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Figure A.190. Project 2 Day 3 Pavetracker regression equation
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Figure A.191. Project 2 Day 3 Pavetracker residuals

Figure A.192. Project 3 Day 1 Pavetracker regression equation
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Figure A.193. Project 3 Day 1 Pavetracker residuals
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Figure A.194. Project 3 Day 2 Pavetracker regression equation
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Figure A.195. Project 3 Day 2 Pavetracker residuals
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Figure A.196. Project 3 Day 3 Pavetracker regression equation
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Figure A.197. Project 3 Day 3 Pavetracker residuals
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Figure A.198. Project 3 Day 4 Pavetracker regression equation
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Figure A.199. Project 3 Day 4 Pavetracker residuals
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Figure A.200. Project 3 Day S Pavetracker regression equation
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Figure A.201. Project 3 Day 5 Pavetracker residuals
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Figure A.202. Project 4 Day 1 Pavetracker regression equation
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Figure A.203. Project 4 Day 1 Pavetracker residuals
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Figure A.204. Project 4 Day 2 Pavetracker regression equation
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Figure A.205. Project 4 Day 2 Pavetracker residuals
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Figure A.206. Project 4 Day 3 Pavetracker regression equation
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Figure A.207. Project 4 Day 3 Pavetracker residuals
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Figure A.208. Project 4 Day 4 Pavetracker regression equation
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Figure A.209. Project 4 Day 4 Pavetracker residuals
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Figure A.210. Project 4 Day 5 Pavetracker regression equation
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Figure A.211. Project 4 Day 5 Pavetracker residuals
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Figure A.212. Project 5 Day 1 Pavetracker regression equation
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Figure A.213. Project 5 Day 1 Pavetracker residuals
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Figure A.214. Project 5 Day 2 Pavetracker regression equation

A-92



1.5
1.0 "
L |
0.5
0.0 =
-0.54
-1.0+
| |
-1.5 T T T T
140.5 141 141.5 142 142.5 143
PT S&l 1st

Residual

Figure A.215. Project S Day 2 Pavetracker residuals
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Figure A.216. Project 5 Day 3 Pavetracker regression equation
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Figure A.217. Project S Day 3 Pavetracker residuals
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Figure A.218. Project 6 Day 1 Pavetracker regression equation
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Figure A.219. Project 6 Day 1 Pavetracker residuals
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Figure A.220. Project 6 Day 2 Pavetracker regression equation
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Figure A.221. Project 6 Day 2 Pavetracker residuals
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Figure A.222. Project 6 Day 3 Pavetracker regression equation
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Figure A.223. Project 6 Day 3 Pavetracker residuals
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Figure A.224. Project 7 Day 1 Pavetracker regression equation
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Figure A.225. Project 7 Day 1 Pavetracker residuals
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Figure A.226. Project 7 Day 2 Pavetracker regression equation
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Figure A.227. Project 7 Day 2 Pavetracker residuals
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Figure A.228. Project 7 Day 3 Pavetracker regression equation
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Figure A.229. Project 7 Day 3 Pavetracker residuals
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Figure A.230. Project 1 Day 1 PQI regression equation
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Figure A.231. Project 1 Day 1 PQI residuals
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Figure A.232. Project 2 Day 1 PQI regression equation
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Figure A.232. Project 2 Day 1 PQI residuals
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Figure A.233. Project 3 Day 1 PQI regression equation
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Figure A.234. Project 3 Day 1 PQI residuals
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Figure A.235. Project 4 Day 1 PQI regression equation
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Figure A.235. Project 4 Day 1 PQI residuals
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Figure A.236. Project S Day 1 PQI regression equation
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Figure A.237. Project 5 Day 1 PQI residuals
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Figure A.238. Project 6 Day 1 PQI regression equation
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Figure A.239. Project 6 Day 1 PQI residuals
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Figure A.240. Project 7 Day 1 PQI regression equation
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Figure A.241. Project 7 Day 1 PQI residuals
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