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It is important to identify potential outliers, even if they are eventually admitted into an
evaluation. Tables, Table 32, Table 33, Table 34, Table 35, and Table 36 above can now be used
as references moving forward with the MCDM models. That is to say, even though the potential
outliers have not been excluded from consideration, the fact that they have been flagged may
provide context in the event the decision criteria they are based on needs to be modified. In other
words, whatever ultimate decision an MCDM model points to as a rational choice, is really only
as good as the data supporting it. The old adage of “garbage in, garbage out,” or GIGO, is
important to remember. With all the input data having been presented and now having also been
checked for potential outliers, this dissertation can now proceed to testing the MCDM models and
combinational hybrid approaches.

3.6. Analysis via MAUT

While it often goes unmentioned, it is usually a helpful first step in any MCDM process is

to depict the decision problem pictorially. Using the process illustrated in Figure 9 as a guide, the

general arrangement for the particular decision problem at hand is illustrated below in Figure 20.
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STEP 1:

Properly State the Decision Problem:
‘What is the most appropriate geographic location to represent the relative natural background value for

radon in air for the specimen site?

STEP 2:
X Determine the Alternatives:

1 2 3 4 5 6 7 1A 1-0ff 2-Off 3-Off 16
STEP 3:
Do | rpps

Establish and Explain the Method(s) to be Used for Determining Utility Values and
Geoom Weighting Factors:

For this specific decision problem, these include, as appropriate: Z-scoring,

Maximums, Minimums, Direct Assignment, and Normalization to a 1 — 10 Scale.
Distance

STEP 5:

Calculate or Assign the Marginal Utility Values & Weighting Factors with Respect to
Relative each Criterion for Each Alternative:
Elevation

(MU x \@D_DZ (MU x W)bistance (MU X W)Relative Elevation (MU X W) Windward Exp.
1-16 1-16 1-16 1-16
Windward
Exposure
n
STEP 6: Z
Aggregate: Ue (g"(a’)) © Wex
g=1

Figure 20. MAUT Decision Model for Dissertation Problem Statement.

As illustrated in Figure 20, the first step in the MAUT process is to properly state the
decision problem. The next step is to identify the alternatives, which for the situation at hand, are
merely the 12 different locations that have radon measurements associated with them that are not
considered anthropogenic sources (i.e., locations 5-Off, 6-Off, 4-Off, and the LTP are not

considered alternatives). The next step in the MAUT process is to identify and define the criteria
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associated with each alternative. As illustrated, there are four criteria against which each
alternative will be screened (see Table 22); broadly stated, these are: (1) the Crn-222, (2) distance
[from the source], (3) elevation, and (4) influence of wind speed and direction. Determining the
weighting factors for each of the criteria is the next step, followed lastly by additive aggregation,
i.e., multiplying the value of each utility score by the respective criterion weight and then summing
to obtain a global utility score.

As discussed in
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CHAPTER 2, there are several methods to do determine the value of each criterion and
weighing factor, including: stakeholder elicitation, personal preferences, direct assignment, efc.;
utility values can be ascribed by individuals, via committee, via a selected groups of subject matter
experts and even by other MCDMs. For the purposes of the example scenario under study, utility
values and weighting factors were determined by an individual decision-maker, namely, the author
of this research.

Sticking with the order in which they were presented above (see Table 22), the utility
factors associated with each criterion are introduced as follows:

e Table 37 summarizes the logic used to choose MU values for the MAUT analysis.

e Table 38 presents the Marginal Utility (MU) values associated with the measured radon

concentration values.

e Tables Table 39Table 40Table 41, and Table 42present the MU values associated with

proximity to: (1) the LTP, (2) 5-Off, (3), 6-Off, and (4) 4-Off, respectively.

e Table 43 presents the MU values associated with elevation.

e Tables 38, 39, 40, and 41 present the MU values associated with windward exposure

as a function of wind speed category for: (1) the LTP, (2) 5-Off, (3) 6-Off, and (4) 4-
Off.

Table 37. Summary of Rationale for Selection of MU Values for the MAUT Analysis.

Decision Attribute MU Value Selection Logic Method

Data points closest to the mean are
222Rn Concentration deemed of highest utility. Deviations
from the mean would represent bias.

Normalization of the absolute value
of the inverse Z-score, 1 — 10.

The farthest waypoint is assigned the
Distance from highest utility. Proximity to an Normalization of the distance
Anthropogenic Source | anthropogenic source would introduce measurements, 1 — 10.

bias.
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Elevational
Relationship

With respect to each anthropogenic
source relative to all data points, the data
points closest to the mean are deemed of
highest utility (see Figure 20). Deviations
from the mean would represent bias.
Merely assigning the highest MU value to
the mean without respect to an
anthropogenic source would also
introduce bias.

Normalization of the absolute value
of the inverse Z-score, 1 — 10.

Wind Speed and
Direction

As a function of wind speed and with
respect to any given data point relative to
an anthropogenic source, lowest utility is
assigned to the location that is subjected
to the most windward hours at the highest
wind speed category.

When wind blows across an
anthropogenic radon source and then
toward a geographic alternative, the
measured radon value at that point will be
unfairly biased and is therefore
undesirable.

Normalization of the number of
hours recorded for each wind speed
category for windward conditions at
each location relative to an
anthropogenic source.
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Table 38. MU Values Associated with Measured 222Rn Concentration Values.

Loc. | Measured 22Rn Normalized MU
.. . 1/|Z-Score|
ID (in air) (pCi/L) Value, 1 -10
1 1.43 1.5226 1.3707
2 1.54 0.9674 1.1667
3 1.09 1.9674 1.5341
4 1.6 0.8069 1.1078
5 1.49 1.1596 1.2373
6 1.37 2.2164 1.6256
7 1.17 4.2707 2.3802
1A 1.25 25.0139 10.0000
1-Off 1.49 1.1596 1.2373
2-Off 0.8 0.6658 1.0559
3-Off 0.67 0.5135 1.0000
16 0.96 1.0485 1.1965

As shown in Table 38, the statistical method of Z-scoring®” was used to relate each of the
data points. As discussed in CHAPTER 1, radon values, whether natural or anthropogenic, can
vary greatly; and since there are several known anthropogenic and natural sources in the vicinity,
it seems intuitive that values within the sample population that have closer adherence to measures
of central tendency would have the greatest utility. For this reason, and as shown in Table 38, the
highest utility value is assigned to the mean value of the data points. Since Z-scores can be
negative and positive, in order to for the greatest Z-score to correspond to a utility value of 10, the

absolute value of the inverse Z-score is calculated.

97 A Z-score (a.k.a., Z-test or Standard Score or sometimes the Altman Z-score) is obtained by subtracting the raw
score (i.e., the value of the data point) from the mean of the population, and then dividing that quantity by the standard
deviation of the population. Z-scores represent the degree by which the value of a data point differs from the mean
value of the population. Values above the mean are positive; values below the mean are negative; a Z-score of zero
would indicate a value identical to the population mean (Bethea, Duran, Boullion, 1995). Z-scores are useful because
they incorporate common measures of central tendency to allow one data point to be compared to the other values in
the group. With respect to the MAUT analysis, the highest utility value is assigned to the mean value of the data
points. Since Z-scores can be negative and positive, in order to for the greatest Z-score to correspond to a utility value
of 10, the absolute value of the inverse Z-score is calculated.
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Clearly, the objective is to determine a location to represent the relative natural background
for radon, then, from the available alternatives, the one most distal from an anthropogenic source
would have the greatest utility, when is considered a decision attribute. Accordingly, for Tables
33 through 36, locations most distant from the point of reference are given the highest utility while

the reference location itself is given the lowest utility.

Table 39. MU Values Associated with Distance from the LTP.

Loc. ID Distance from Normalized MU
LTP (Feet) Value, 1 -10
1 3,554 1.0057
2 4,821 1.9028
3 4,844 1.9190
4 5,546 24161
5 3,546 1.0000
6 4,583 1.7342
7 4,288 1.5254
1A 5,799 2.5952
1-Off 12,106 7.0609
2-Off 14,303 8.6165
3-Off 16,257 10.0000
16 12,117 7.0687




Table 40. MU Values Associated with Distance from 5-Off.

Loc. ID Distance from Normalized MU
5-Off (Feet) Value, 1 -10
1 9,333 4.6027
2 11,829 6.1099
3 15,005 8.0278
4 17,713 9.6630
5 15,200 8.1455
6 12,290 6.3883
7 16,653 9.0229
1A 7,185 3.3056
1-Off 9,208 4.5272
2-Off 12,581 6.5640
3-Off 18,271 10.0000
16 3,367 1.0000

Table 41. MU Values Associated with Distance from 6-Off.

Loc. ID Distance from Normalized MU
6-Off (Feet) Value, 1 -10
1 12,067 5.4160
2 11,539 5.1406
3 14,639 6.7575
4 20,856 10.0000
5 18,814 8.9350
6 18,053 8.5381
7 17,746 8.3780
1A 10,259 44731
1-Off 3,600 1.0000
2-Off 4,816 1.6342
3-Off 10,918 4.8168
16 12,449 5.6153
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Table 42. MU Values Associated with Distance from 4-Off.

Loc. ID Distance from Normalized MU
4-Off (Feet) Value, 1 -10
1 22,640 6.6796
2 18,826 4.9670
3 18,038 4.6132
4 22,215 6.4887
5 25,229 7.8420
6 27,375 8.8056
7 20,621 5.7730
1A 23,119 6.8946
1-Off 18,974 5.0335
2-Off 16,137 3.7596
3-Off 9,991 1.0000
16 30,035 10.0000
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Assigning MU values to elevational relationships follows the same logic used to determine

assignment of utility values for Cra-222, with the highest utility assigned to the relative mean.

Table 43. MU Values Associated with Elevation.

Loc. Elevation Normalized MU
1/|Z-Score|
ID (ft. MSL) Value, 1 -10
1 6,594 2.4795 1.8514
2 6,590 2.1167 1.6976
3 6,608 6.1988 3.4286
4 6,563 1.0648 1.2515
5 6,569 1.1970 1.3076
6 6,573 1.3050 1.3534
7 6,579 1.5093 1.4400
1A 6,602 3.7732 2.4000
1-Off 6,620 21.6957 10.0000
2-Off 6,632 3.9447 2.4727
3-Off 6,740 0.4716 1.0000
16 6,738 0.4795 1.0033
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Determining the MU values for wind is tricky. If considered in isolation, calm conditions
would be deemed undesirable because the general area is not prone to calm conditions. Neither is
the area prone to very windy conditions. Were this a standalone attribute considered in isolation
from the physical circumstances at the site, then normally some measure of central tendency would
be used to justify the value with greatest desirability. This logic accounts for the fact that nearly
every location is surrounded by multiple anthropogenic sources; therefore, assigning an MU value
in this manner would not be appropriate for this particular case.

Radon will naturally “flow” downhill, so in the absence of wind (i.e., during calm
conditions), relative elevation and gravity will influence radon measurements. Since all the data
points are situated at various points in a geographic basin which exhibits relatively smooth
topography (i.e., none of the data points would conceivably be wind-screened due to abrupt
changes in elevation, topographic contours, or other natural features), then what can be assumed
is that any data point windward an anthropogenic source would be influenced by that source
regardless of elevation, and the stronger the wind, the greater the influence. If a particular
geographic alternative were constantly upwind of all proximal anthropogenic sources, it would
hypothetically only come into contact with natural sources of radon, which would serve to identify
a geographic location that answers the case study decision problem. Unfortunately, neither wind
speed nor direction are constant for long; and regardless, for all but a few data point locations, the
wind will always be toward or away from any given geographic alternative depending on the
reference point of interest. Thus, for this particular MDCM problem, wind speed cannot readily
be made into a decision attribute without consideration of wind direction.

The Contractor’s onsite meteorological station reports the wind conditions hourly and

reports the measured wind speed into seven different categories, each based on a stated range. As
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a decision attribute, consideration is given to the wind speed each geographic alternative
experienced as a function of wind direction relative to the LTP and other point sources. Using the
logic just explained, as far as wind speed and direction are concerned, the location that would have
the lowest MU value would be a location that is exposed to the most windward hours at the highest
wind speed category. For the MAUT, the notion of “wind speed and direction” as a decision
attribute has been broken into multiple attributes, one for each wind speed category for each
anthropogenic source. Normalization of the number of hours recorded for each wind speed
category for windward exposure at each location relative to an anthropogenic source is then used
to yield the MU value. This logic lends itself nicely to the MAUT model because each wind speed
category as well as each anthropogenic source can be weighted differently. To conserve space and

simplify the analysis, the wind speed category of “calm” has been excluded from Tables Table 44,
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Table 46, and 47 below; as indicated in Tables Table 28, Table 29, Table 30, and Table

31 above, there were no recorded number of hours for this wind speed category.



Table 44. MU Values for Windward Exposure from LTP per Wind Speed Category.

Interpreted Interpreted Interpreted

Loc. | Number of Hours | Normalized, | Number of Hours | Normalized, | Number of Hours | Normalized,

ID at Wind Speed 10-1 at Wind Speed 10-1 at Wind Speed 10-1
0.5<n<2.1m/s 2.1 <n<3.6m/s 3.6 <n<5.7m/s

1 875 8.1428 776 2.3346 1172 1.0000
2 469 9.3046 162 9.1066 418 6.9111
3 922 8.0083 509 5.2794 978 2.5209
4 1059 7.6162 534 5.0037 760 4.2300
5 3371 1.0000 897 1.0000 899 3.1402
6 825 8.2859 129 9.4706 24 10.0000
7 788 8.3917 501 5.3676 784 4.0418
1A 632 8.8382 695 3.2279 970 2.5836
1-Off 445 9.3733 243 8.2132 364 7.3345
2-Off 469 9.3046 162 9.1066 418 6.9111
3-Off 226 10.0000 81 10.0000 216 8.4948
16 474 9.2903 304 7.5404 647 5.1159
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Table 43 (Cont’d). MU Values for Windward Exposure from LTP per Wind Speed Category.

Interpreted Interpreted Interpreted
Loc. | Number of Hours | Normalized, | Number of Hours | Normalized, | Number of Hours | Normalized,
ID at Wind Speed 10-1 at Wind Speed 10-1 at Wind Speed 10-1
5.7<n<8.8 m/s 8.8<mn<11.1 m/s n>11.1 m/s
1 655 1.0000 115 2.2761 92 3.4286
2 429 4.1053 134 1.0000 126 1.0000
3 631 1.3298 126 1.5373 65 5.3571
4 73 8.9969 0 10.0000 0 10.0000
5 91 8.7496 0 10.0000 0 10.0000
6 0 10.0000 0 10.0000 0 10.0000
7 202 7.2244 20 8.6567 0 10.0000
1A 469 3.5557 61 5.9030 39 7.2143
1-Off 267 6.3313 70 5.2985 66 5.2857
2-Off 429 4.1053 134 1.0000 126 1.0000
3-Off 243 6.6611 81 4.5597 73 4.7857
16 372 4.8885 49 6.7090 13 9.0714
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Table 45. MU Values for Windward Exposure from 5-Off per Wind Speed Category.

Interpreted Interpreted Interpreted

Loc. | Number of Hours | Normalized, | Number of Hours | Normalized, | Number of Hours | Normalized,

ID at Wind Speed 10-1 at Wind Speed 10-1 at Wind Speed 10-1
0.5<n<2.1m/s 2.1 <n<3.6m/s 3.6 <n<5.7m/s

1 788 3.9072 501 1.0000 784 1.0000
2 356 7.2474 283 49162 340 6.0969
3 356 7.2474 283 49162 340 6.0969
4 0 10.0000 0 10.0000 0 10.0000
5 0 10.0000 0 10.0000 0 10.0000
6 614 5.2526 291 4.7725 323 6.2921
7 0 10.0000 0 10.0000 0 10.0000
1A 788 3.9072 501 1.0000 784 1.0000
1-Off 243 8.1211 97 8.2575 340 6.0969
2-Off 243 8.1211 97 8.2575 340 6.0969
3-Off 243 8.1211 97 8.2575 340 6.0969
16 1164 1.0000 202 6.3713 32 9.6327
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Table 44 (Cont’d). MU Values for Windward Exposure from 5-Off per Wind Speed Category.

Interpreted Interpreted Interpreted
Loc. | Number of Hours | Normalized, | Number of Hours | Normalized, | Number of Hours | Normalized,
ID at Wind Speed 10-1 at Wind Speed 10-1 at Wind Speed 10-1
5.7<n<8.8 m/s 8.8<mn<11.1 m/s n>11.1 m/s
1 202 4.0782 20 6.6038 0 10.0000
2 162 5.2508 32 4.5660 11 7.5250
3 162 5.2508 32 4.5660 11 7.5250
4 0 10.0000 0 10.0000 0 10.0000
5 0 10.0000 0 10.0000 0 10.0000
6 32 9.0619 0 10.0000 0 10.0000
7 0 10.0000 0 10.0000 0 10.0000
1A 202 4.0782 20 6.6038 0 10.0000
1-Off 307 1.0000 53 1.0000 40 1.0000
2-Off 307 1.0000 53 1.0000 40 1.0000
3-Off 307 1.0000 53 1.0000 40 1.0000
16 0 10.0000 0 10.0000 0 10.0000
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Table 46. MU Values for Windward Exposure from 6-Off per Wind Speed Category.

Interpreted Interpreted Interpreted

Loc. | Number of Hours | Normalized, | Number of Hours | Normalized, | Number of Hours | Normalized,

ID at Wind Speed 10-1 at Wind Speed 10-1 at Wind Speed 10-1
0.5<n<2.1m/s 2.1 <n<3.6m/s 3.6 <n<5.7m/s

1 1148 5.3185 162 7.9022 107 8.8893
2 614 7.4961 291 6.2317 323 6.6471
3 445 8.1853 243 6.8532 437 5.4637
4 0 10.0000 0 10.0000 0 10.0000
5 0 10.0000 0 10.0000 0 10.0000
6 1148 5.3185 162 7.9022 107 8.8893
7 614 7.4961 291 6.2317 323 6.6471
1A 1148 5.3185 162 7.9022 107 8.8893
1-Off 2207 1.0000 695 1.0000 867 1.0000
2-Off 323 8.6828 129 8.3295 299 6.8962
3-Off 356 8.5483 283 6.3353 340 6.4706
16 1164 5.2533 202 7.3842 32 9.6678
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Table 45 (Cont’d). MU Values for Windward Exposure from 6-Off per Wind Speed Category.

Interpreted Interpreted Interpreted
Loc. | Number of Hours | Normalized, | Number of Hours | Normalized, | Number of Hours | Normalized,
ID at Wind Speed 10-1 at Wind Speed 10-1 at Wind Speed 10-1
5.7<n<8.8 m/s 8.8<n<11.1 m/s n>11.1 m/s
1 18 9.0000 0 10.0000 0 10.0000
2 32 8.2222 0 10.0000 0 10.0000
3 40 7.7778 0 10.0000 0 10.0000
4 0 10.0000 0 10.0000 0 10.0000
5 0 10.0000 0 10.0000 0 10.0000
6 18 9.0000 0 10.0000 0 10.0000
7 32 8.2222 0 10.0000 0 10.0000
1A 18 9.0000 0 10.0000 0 10.0000
1-Off 91 4.9444 0 10.0000 0 10.0000
2-Off 162 1.0000 40 1.0000 13 1.0000
3-Off 162 1.0000 32 2.8000 11 2.3846
16 0 10.0000 0 10.0000 0 10.0000
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Table 47. MU Values for Windward Exposure from 4-Off per Wind Speed Category.

Interpreted Interpreted Interpreted

Loc. | Number of Hours | Normalized, | Number of Hours | Normalized, | Number of Hours | Normalized,

ID at Wind Speed 10-1 at Wind Speed 10-1 at Wind Speed 10-1
0.5<n<2.1m/s 2.1 <n<3.6m/s 3.6 <n<5.7m/s

1 340 7.3711 20 9.6629 20 9.7775
2 340 7.3711 20 9.6629 20 9.7775
3 825 3.6211 129 7.8258 24 9.7330
4 1164 1.0000 202 6.5955 32 9.6440
5 825 3.6211 129 7.8258 24 9.7330
6 0 10.0000 0 10.0000 0 10.0000
7 825 3.6211 129 7.8258 24 9.7330
1A 340 7.3711 20 9.6629 20 9.7775
1-Off 215 8.3376 251 5.7697 485 4.6044
2-Off 215 8.3376 283 5.2303 323 6.4067
3-Off 430 6.6753 534 1.0000 809 1.0000
16 0 10.0000 0 10.0000 0 10.0000
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Table 46 (Cont’d). MU Values for Windward Exposure from 4-Off per Wind Speed Category.

Interpreted Interpreted Interpreted
Loc. | Number of Hours | Normalized, | Number of Hours | Normalized, | Number of Hours | Normalized,
ID at Wind Speed 10-1 at Wind Speed 10-1 at Wind Speed 10-1
5.7<n<8.8 m/s 8.8<mn<11.1 m/s n>11.1 m/s
1 0 10.0000 0 10.0000 0 10.0000
2 0 10.0000 0 10.0000 0 10.0000
3 0 10.0000 0 10.0000 0 10.0000
4 0 10.0000 0 10.0000 0 10.0000
5 0 10.0000 0 10.0000 0 10.0000
6 0 10.0000 0 10.0000 0 10.0000
7 0 10.0000 0 10.0000 0 10.0000
1A 0 10.0000 0 10.0000 0 10.0000
1-Off 275 3.6211 32 3.6000 13 5.5000
2-Off 113 7.3789 13 7.4000 13 5.5000
3-Off 388 1.0000 45 1.0000 26 1.0000
16 0 10.0000 0 10.0000 0 10.0000
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The next step in the MAUT process is to weight each of the decision attributes. As before,
while there are certainly a number of ways to solicit these values, they have been directly assigned
by this author for the needs of this dissertation. As shown in Table 48, a simple numerical scale
from 1 to 10 has been used, with 1 being the lightest and 10 being the heaviest. Table 48 presents
both raw weights along and with the corresponding normalized weight (normalization constraint

applied, see Eq. (3) associated with each criterion.

Table 48. Assigned Weighting Factors.

Assigned Weighting | Normalized Weight

Criteria Value (1 — 10) (Eq. 3 Applied)
Meas. Crn-222 1 0.0098
Distance from LTP 10 0.0980
Distance from 5-Off 2 0.0196
Distance from 6-Off 2 0.0196
Distance form 4-Off 1 0.0098
Elevation 10 0.0980

Windward Exposure, LTP
0.5<n<2.1m/s 7 0.0686
21<n<3.6m/s 4 0.0392

3
2

3.6 <n<5.7m/s 0.0294
5.7<n<8.8 m/s 0.0196
8.8<mn<11.1 m/s 1 0.0098
n>11.1 m/s 1 0.0098

Windward Exposure, 5-Off
0.5<n<2.1m/s 8 0.0784
21<n<3.6m/s 4 0.0392

3
2

3.6 <n<5.7m/s 0.0294
5.7<n<8.8 m/s 0.0196
8.8<mn<11.1 m/s 1 0.0098
n>11.1 m/s 1 0.0098




Table 47 (Cont’d). Assigned Weighting Factors.

Criteria Assigned Weighting | Normalized Weight
Value (1 - 10) (Eq. 3 Applied)

Windward Exposure, 6-Off

0.5<n<2.1m/s 8 0.0784

2.1<n<3.6m/s 4 0.0392

3.6 <n<5.7m/s 3 0.0294

5.7<n<8.8 m/s 2 0.0196

8.8<mn<11.1 m/s 1 0.0098

n>11.1 m/s 1 0.0098
Windward Exposure, 4-Off

0.5<n<2.1m/s 9 0.0882

21<n<3.6m/s 4 0.0392

3.6 <n<5.7m/s 3 0.0294

5.7<n<8.8 m/s 2 0.0196

8.8<mn<11.1 m/s 1 0.0098

n>11.1 m/s 1 0.0098
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Finally, using the simple additive technique, the utility values associated with each decision

attribute for each alternative are multiplied by their respective normalized weighting factors and

then summed to provide an aggregated utility value for each alternative. The MU factor along

with its corresponding weighted marginal utility (WMU) value for each attribute for each

alternative is shown in Table 49, which spans the next few pages. For convenience, a summary

comparison of all the WMUs is presented in Table 50.



Table 49. Specimen: Analysis via MAUT: Aggregated Utility Scores.
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Normalized Loc. 1 Loc. 2 Loc. 3
Criteria Weight
Ewi=1) | MU 'WMU MU WMU MU WMU
Meas. Crn-222 0.0098 1.3707 | 0.0134 | 1.1667 | 0.0114 | 1.5341 | 0.0150
Distance from LTP 0.0980 1.0057 | 0.0986 | 1.9028 | 0.1865 | 1.9190 | 0.1881
Distance from 5-Off 0.0196 4.6027 | 0.0902 | 6.1099 | 0.1198 | 8.0278 | 0.1573
Distance from 6-Off 0.0196 5.4160 | 0.1062 | 5.1406 | 0.1008 | 6.7575 | 0.1324
Distance form 4-Off 0.0098 6.6796 | 0.0655 | 4.9670 | 0.0487 | 4.6132 | 0.0452
Elevation 0.0980 1.8514 | 0.1814 | 1.6976 | 0.1664 | 3.4286 | 0.3360
Windward Exp., LTP
0.5<n<2.1m/s 0.0686 8.1428 | 0.5586 | 9.3046 | 0.6383 | 8.0083 | 0.5494
2.1<n<3.6m/s 0.0392 2.3346 | 0.0915 | 9.1066 | 0.3570 | 5.2794 | 0.2070
3.6 <n<5.7m/s 0.0294 1.0000 | 0.0294 | 6.9111 | 0.2032 | 2.5209 | 0.0741
5.7<n<8.8 m/s 0.0196 1.0000 | 0.0196 | 4.1053 | 0.0805 | 1.3298 | 0.0261
8.8<mn<11.1 m/s 0.0098 2.2761 | 0.0223 | 1.0000 | 0.0098 | 1.5373 | 0.0151
n>11.1 m/s 0.0098 3.4286 | 0.0336 | 1.0000 | 0.0098 | 5.3571 | 0.0525
Windward Exp., 5-Off
0.5<n<2.1m/s 0.0784 3.9072 | 0.3063 | 7.2474 | 0.5682 | 7.2474 | 0.5682
2.1<n<3.6m/s 0.0392 1.0000 | 0.0392 | 49162 | 0.1927 | 49162 | 0.1927
3.6 <n<5.7m/s 0.0294 1.0000 | 0.0294 | 6.0969 | 0.1792 | 6.0969 | 0.1792
5.7<n<8.8 m/s 0.0196 4.0782 | 0.0799 | 5.2508 | 0.1029 | 5.2508 | 0.1029
8.8<mn<11.1 m/s 0.0098 6.6038 | 0.0647 | 4.5660 | 0.0447 | 4.5660 | 0.0447
n>11.1 m/s 0.0098 10.0000 | 0.0980 | 7.5250 | 0.0737 | 7.5250 | 0.0737
Windward Exp., 6-Off
0.5<n<2.1m/s 0.0784 5.3185 | 0.4170 | 7.4961 | 0.5877 | 8.1853 | 0.6417
21<n<3.6m/s 0.0392 7.9022 | 0.3098 | 6.2317 | 0.2443 | 6.8532 | 0.2686
3.6 <n<5.7m/s 0.0294 8.8893 | 0.2613 | 6.6471 | 0.1954 | 5.4637 | 0.1606
5.7<n<8.8 m/s 0.0196 9.0000 | 0.1764 | 8.2222 | 0.1612 | 7.7778 | 0.1524
8.8<mn<11.1 m/s 0.0098 10.0000 | 0.0980 | 10.0000 | 0.0980 | 10.0000 | 0.0980
n>11.1 m/s 0.0098 10.0000 | 0.0980 | 10.0000 | 0.0980 | 10.0000 | 0.0980
Windward Exp., 4-Off
0.5<n<2.1m/s 0.0882 7.3711 | 0.6501 | 7.3711 | 0.6501 | 3.6211 | 0.3194
2.1<n<3.6m/s 0.0392 9.6629 | 0.3788 | 9.6629 | 0.3788 | 7.8258 | 0.3068
3.6 <n<5.7m/s 0.0294 9.7775 | 0.2875 | 9.7775 | 0.2875 | 9.7330 | 0.2862
5.7<n<8.8 m/s 0.0196 10.0000 | 0.1960 | 10.0000 | 0.1960 | 10.0000 | 0.1960
8.8<mn<11.1 m/s 0.0098 10.0000 | 0.0980 | 10.0000 | 0.0980 | 10.0000 | 0.0980
n>11.1 m/s 0.0098 10.0000 | 0.0980 | 10.0000 | 0.0980 | 10.0000 | 0.0980
Aggregated Utility Score - 4.9967 - 6.1865 - 5.6835
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Table 48 (Cont’d). Specimen: Analysis via MAUT: Aggregated Utility Scores.

Normalized Loc. 4 Loc. 5 Loc. 6
Criteria Weight
Ewi=1) | MU 'WMU MU WMU MU WMU
Meas. Crn-222 0.0098 1.1078 | 0.0109 | 1.2373 | 0.0121 | 1.6256 | 0.0159
Distance from LTP 0.0980 2.4161 | 0.2368 | 1.0000 | 0.0980 | 1.7342 | 0.1700
Distance from 5-Off 0.0196 9.6630 | 0.1894 | 8.1455 | 0.1597 | 6.3883 | 0.1252
Distance from 6-Off 0.0196 10.0000 | 0.1960 | 8.9350 | 0.1751 | 8.5381 | 0.1673
Distance form 4-Off 0.0098 6.4887 | 0.0636 | 7.8420 | 0.0769 | 8.8056 | 0.0863
Elevation 0.0980 1.2515 | 0.1226 | 1.3076 | 0.1281 | 1.3534 | 0.1326
Windward Exp., LTP
0.5<n<2.1m/s 0.0686 7.6162 | 0.5225 | 1.0000 | 0.0686 | 8.2859 | 0.5684
2.1<n<3.6m/s 0.0392 5.0037 | 0.1961 | 1.0000 | 0.0392 | 9.4706 | 0.3712
3.6 <n<5.7m/s 0.0294 4.2300 | 0.1244 | 3.1402 | 0.0923 | 10.0000 | 0.2940
5.7<n<8.8 m/s 0.0196 8.9969 | 0.1763 | 8.7496 | 0.1715 | 10.0000 | 0.1960
8.8<mn<11.1 m/s 0.0098 10.0000 | 0.0980 | 10.0000 | 0.0980 | 10.0000 | 0.0980
n>11.1 m/s 0.0584 10.0000 | 0.0980 | 10.0000 | 0.0980 | 10.0000 | 0.0980
Windward Exp., 5-Off
0.5<n<2.1m/s 0.0784 10.0000 | 0.7840 | 10.0000 | 0.7840 | 5.2526 | 0.4118
2.1<n<3.6m/s 0.0392 10.0000 | 0.3920 | 10.0000 | 0.3920 | 4.7725 | 0.1871
3.6 <n<5.7m/s 0.0294 10.0000 | 0.2940 | 10.0000 | 0.2940 | 6.2921 | 0.1850
5.7<n<8.8 m/s 0.0196 10.0000 | 0.1960 | 10.0000 | 0.1960 | 9.0619 | 0.1776
8.8<mn<11.1 m/s 0.0098 10.0000 | 0.0980 | 10.0000 | 0.0980 | 10.0000 | 0.0980
n>11.1 m/s 0.0098 10.0000 | 0.0980 | 10.0000 | 0.0980 | 10.0000 | 0.0980
Windward Exp., 6-Off
0.5<n<2.1m/s 0.0784 10.0000 | 0.7840 | 10.0000 | 0.7840 | 5.3185 | 0.4170
21<n<3.6m/s 0.0392 10.0000 | 0.3920 | 10.0000 | 0.3920 | 7.9022 | 0.3098
3.6 <n<5.7m/s 0.0294 10.0000 | 0.2940 | 10.0000 | 0.2940 | 8.8893 | 0.2613
5.7<n<8.8 m/s 0.0196 10.0000 | 0.1960 | 10.0000 | 0.1960 | 9.0000 | 0.1764
8.8<mn<11.1 m/s 0.0098 10.0000 | 0.0980 | 10.0000 | 0.0980 | 10.0000 | 0.0980
n>11.1 m/s 0.0098 10.0000 | 0.0980 | 10.0000 | 0.0980 | 10.0000 | 0.0980
Windward Exp., 4-Off
0.5<n<2.1m/s 0.0882 1.0000 | 0.0882 | 3.6211 | 0.3194 | 10.0000 | 0.8820
21<n<3.6m/s 0.0392 6.5955 | 0.2585 | 7.8258 | 0.3068 | 10.0000 | 0.3920
3.6 <n<5.7m/s 0.0294 9.6440 | 0.2835 | 9.7330 | 0.2862 | 10.0000 | 0.2940
5.7<n<8.8 m/s 0.0196 10.0000 | 0.1960 | 10.0000 | 0.1960 | 10.0000 | 0.1960
8.8<mn<11.1 m/s 0.0098 10.0000 | 0.0980 | 10.0000 | 0.0980 | 10.0000 | 0.0980
n>11.1 m/s 0.0098 10.0000 | 0.0980 | 10.0000 | 0.0980 | 10.0000 | 0.0980
Aggregated Utility Score - 6.7809 - 6.2458 - 6.8010
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Normalized

Loc. 7 Loc. 1A Loc. 1-Off
Criteria Weight
Ewi=1) | MU 'WMU MU WMU MU WMU
Meas. Crn-222 0.0098 2.3802 | 0.0233 | 10.0000 | 0.0980 | 1.2373 | 0.0121
Distance from LTP 0.0980 1.5254 | 0.1495 | 2.5952 | 0.2543 | 7.0609 | 0.6920
Distance from 5-Off 0.0196 9.0229 | 0.1768 | 3.3056 | 0.0648 | 4.5272 | 0.0887
Distance from 6-Off 0.0196 8.3780 | 0.1642 | 4.4731 | 0.0877 | 1.0000 | 0.0196
Distance form 4-Off 0.0098 5.7730 | 0.0566 | 6.8946 | 0.0676 | 5.0335 | 0.0493
Elevation 0.0980 1.4400 | 0.1411 | 2.4000 | 0.2352 | 10.0000 | 0.9800
Windward Exp., LTP
0.5<n<2.1m/s 0.0686 8.3917 | 0.5757 | 8.8382 | 0.6063 | 9.3733 | 0.6430
2.1<n<3.6m/s 0.0392 5.3676 | 0.2104 | 3.2279 | 0.1265 | 8.2132 | 0.3220
3.6 <n<5.7m/s 0.0294 4.0418 | 0.1188 | 2.5836 | 0.0760 | 7.3345 | 0.2156
57<n<8.8 m/s 0.0196 7.2244 | 0.1416 | 3.5557 | 0.0697 | 6.3313 | 0.1241
8.8<mn<11.1 m/s 0.0098 8.6567 | 0.0848 | 5.9030 | 0.0578 | 5.2985 | 0.0519
n>11.1 m/s 0.0098 10.0000 | 0.0980 | 7.2143 | 0.0707 | 5.2857 | 0.0518
Windward Exp., 5-Off
0.5<n<2.1m/s 0.0784 10.0000 | 0.7840 | 3.9072 | 0.3063 | 8.1211 | 0.6367
2.1<n<3.6m/s 0.0392 10.0000 | 0.3920 | 1.0000 | 0.0392 | 8.2575 | 0.3237
3.6 <n<5.7m/s 0.0294 10.0000 | 0.2940 | 1.0000 | 0.0294 | 6.0969 | 0.1792
5.7<n<8.8 m/s 0.0196 10.0000 | 0.1960 | 4.0782 | 0.0799 | 1.0000 | 0.0196
8.8<mn<11.1 m/s 0.0098 10.0000 | 0.0980 | 6.6038 | 0.0647 | 1.0000 | 0.0098
n>11.1 m/s 0.0098 10.0000 | 0.0980 | 10.0000 | 0.0980 | 1.0000 | 0.0098
Windward Exp., 6-Off
0.5<n<2.1m/s 0.0784 7.4961 | 0.5877 | 5.3185 | 0.4170 | 1.0000 | 0.0784
21<n<3.6m/s 0.0392 6.2317 | 0.2443 | 7.9022 | 0.3098 | 1.0000 | 0.0392
3.6 <n<5.7m/s 0.0294 6.6471 | 0.1954 | 8.8893 | 0.2613 | 1.0000 | 0.0294
5.7<n<8.8 m/s 0.0196 8.2222 | 0.1612 | 9.0000 | 0.1764 | 4.9444 | 0.0969
8.8<mn<11.1 m/s 0.0098 10.0000 | 0.0980 | 10.0000 | 0.0980 | 10.0000 | 0.0980
n>11.1 m/s 0.0098 10.0000 | 0.0980 | 10.0000 | 0.0980 | 10.0000 | 0.0980
Windward Exp., 4-Off
0.5<n<2.1m/s 0.0882 3.6211 | 0.3194 | 7.3711 | 0.6501 | 8.3376 | 0.7354
21<n<3.6m/s 0.0392 7.8258 | 0.3068 | 9.6629 | 0.3788 | 5.7697 | 0.2262
3.6 <n<5.7m/s 0.0294 9.7330 | 0.2862 | 9.7775 | 0.2875 | 4.6044 | 0.1354
5.7<n<8.8 m/s 0.0196 10.0000 | 0.1960 | 10.0000 | 0.1960 | 3.6211 | 0.0710
8.8<mn<11.1 m/s 0.0098 10.0000 | 0.0980 | 10.0000 | 0.0980 | 3.6000 | 0.0353
n>11.1 m/s 0.0098 10.0000 | 0.0980 | 10.0000 | 0.0980 | 5.5000 | 0.0539
Aggregated Utility Score - 6.4918 - 5.5010 - 6.1260
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Table 48 (Cont’d). Specimen: Analysis via MAUT: Aggregated Utility Scores.

Normalized | [oc, 2-0ff | Loc. 3-Off Loc. 16
Criteria Weight
Ewi=1) MU WMU MU WMU| MU WMU
Meas. Crn-222 0.0098 1.0559 | 0.0103 | 1.0000 | 0.0098 | 1.1965 | 0.0117
Distance from LTP 0.0980 8.6165 | 0.8444 | 10.0000 | 0.9800 | 7.0687 | 0.6927
Distance from 5-Off 0.0196 6.5640 | 0.1287 | 10.0000 | 0.1960 | 1.0000 | 0.0196
Distance from 6-Off 0.0196 1.6342 | 0.0320 | 4.8168 | 0.0944 | 5.6153 | 0.1101
Distance form 4-Off 0.0098 3.7596 | 0.0368 | 1.0000 | 0.0098 | 10.0000 | 0.0980
Elevation 0.0980 2.4727 | 0.2423 | 1.0000 | 0.0980 | 1.0033 | 0.0983
Windward Exp., LTP
0.5<n<2.1m/s 0.0686 9.3046 | 0.6383 | 10.0000 | 0.6860 | 9.2903 | 0.6373
21<n<3.6m/s 0.0392 9.1066 | 0.3570 | 10.0000 | 0.3920 | 7.5404 | 0.2956
3.6 <n<5.7m/s 0.0294 6.9111 | 0.2032 | 8.4948 | 0.2497 | 5.1159 | 0.1504
5.7<n<8.8 m/s 0.0196 4.1053 | 0.0805 | 6.6611 | 0.1306 | 4.8885 | 0.0958
8.8<mn<11.1 m/s 0.0098 1.0000 | 0.0098 | 4.5597 | 0.0447 | 6.7090 | 0.0657
n>11.1m/s 0.0098 1.0000 | 0.0098 | 4.7857 | 0.0469 | 9.0714 | 0.0889
Windward Exp., 5-Off
0.5<n<2.1m/s 0.0784 8.1211 | 0.6367 | 8.1211 | 0.6367 | 1.0000 | 0.0784
21<n<3.6m/s 0.0392 8.2575 | 0.3237 | 8.2575 | 0.3237 | 6.3713 | 0.2498
3.6 <n<5.7m/s 0.0294 6.0969 | 0.1792 | 6.0969 | 0.1792 | 9.6327 | 0.2832
5.7<n<8.8 m/s 0.0196 1.0000 | 0.0196 | 1.0000 | 0.0196 | 10.0000 | 0.1960
8.8<mn<11.1 m/s 0.0098 1.0000 | 0.0098 | 1.0000 | 0.0098 | 10.0000 | 0.0980
n>11.1m/s 0.0098 1.0000 | 0.0098 | 1.0000 | 0.0098 | 10.0000 | 0.0980
Windward Exp., 6-Off
0.5<n<2.1m/s 0.0784 8.6828 | 0.6807 | 8.5483 | 0.6702 | 5.2533 | 0.4119
21<n<3.6m/s 0.0392 8.3295 | 0.3265 | 6.3353 | 0.2483 | 7.3842 | 0.2895
3.6 <n<5.7m/s 0.0294 6.8962 | 0.2027 | 6.4706 | 0.1902 | 9.6678 | 0.2842
5.7<n<8.8 m/s 0.0196 1.0000 | 0.0196 | 1.0000 | 0.0196 | 10.0000 | 0.1960
8.8<mn<11.1 m/s 0.0098 1.0000 | 0.0098 | 2.8000 | 0.0274 | 10.0000 | 0.0980
n>11.1m/s 0.0098 1.0000 | 0.0098 | 2.3846 | 0.0234 | 10.0000 | 0.0980
Windward Exp., 4-Off
0.5<n<2.1m/s 0.0882 8.3376 | 0.7354 | 6.6753 | 0.5888 | 10.0000 | 0.8820
21<n<3.6m/s 0.0392 5.2303 | 0.2050 | 1.0000 | 0.0392 | 10.0000 | 0.3920
3.6 <n<5.7m/s 0.0294 6.4067 | 0.1884 | 1.0000 | 0.0294 | 10.0000 | 0.2940
5.7<n<8.8 m/s 0.0196 7.3789 | 0.1446 | 1.0000 | 0.0196 | 10.0000 | 0.1960
8.8<mn<11.1 m/s 0.0098 7.4000 | 0.0725 | 1.0000 | 0.0098 | 10.0000 | 0.0980
n>11.1m/s 0.0098 5.5000 | 0.0539 | 1.0000 | 0.0098 | 10.0000 | 0.0980
Aggregated Utility Score - 6.4210 - 5.9925 - 6.7051
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Table 50. Specimen: Analysis via MAUT: Summary of Aggregated Weighted Marginal Utility
Scores for Each Alternative.

Decision Problem Aggregated Weighted

Alternative Utility Score
Location 1 4.9967
Location 2 6.1865
Location 3 5.6835
Location 4 6.7809
Location 5 6.2458
Location 6 6.8010
Location 7 6.4918
Location 1A 5.5010
Location 1-Off 6.1260
Location 2-Off 6.4210
Location 3-Off 5.9925
Location 16 6.7051

As indicated in the summary provided in Table 50 above, the MAUT analysis exercise has

shown Location 6 to be the decision problem alternative with the greatest utility. That is, according

to preferences and weighting factors used, Location 6 represents the most rational choice to

designate as the geographically appropriate location indicative of the relative natural background

value for radon in air.

As a follow-up measure to any MAUT analysis, a sensitivity analysis is generally

performed. For the needs of this dissertation, each MAUT and AHP analysis will be accompanied

by thirteen what-if scenarios, which are described as follows:

e The effects on the outcome from setting all criteria weighting factors (and local PV

weights, in the case of AHP model runs) equal to one another.
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e The effects on the outcome of manipulating all wind-related criteria weighting factors
and local PV weights first by reducing them 10 percent, then reducing them by 20
percent, and finally reducing them by 50 percent.

e The effects on the outcome of manipulating all distance-related criteria weighting
factors and local PV weights first by reducing them 10 percent, then reducing them by
20 percent, and finally reducing them by 50 percent.

e The effects on the outcome of manipulating the elevation criterion weighting factor and
local PV weight first by reducing it 10 percent, then reducing it by 20 percent, and
finally reducing it by 50 percent.

e The effects on the outcome of manipulating the Measured Crn-222 criterion weighting
factor and local PV weight first by reducing it 10 percent, then reducing it by 20
percent, and finally reducing it by 50 percent.

The results of the sensitivity analysis for the initial MAUT analysis are provided in Table



Table 51. Sensitivity Analysis for Initial MAUT Model Run.
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As-Is

What-If Scenario I

What Changed? Nothing.

What Changed? All Criteria
Weighting Factors Equalized.

5 [Alternatives Ranking 5 |Alternatives Ranking
5 o = 2 5 @ = £
on > L (=] on > L (=]
2 § 524 g8 ER 1
5o | £ Emel 55 | £ eae
28| 5| 2 | BF¥E| £f| 5| & |BSE
Griteria O% | ¥ < <z25)| 03 | < <z5
CRrn-222 0.0098| 1st Loc. 6 6.8010] 0.0333( Ist Loc. 4 8.1338
Distance, LTP 0.0980( 2nd Loc. 4 6.7809] 0.0333| 2nd Loc. 6 8.0897
Distance, 5-Off 0.0196] 3rd | Loc. 16 6.7051] 0.0333| 3rd Loc. 5 7.7846
Distance, 6-Off 0.0196( 4th Loc. 7 6.4918] 0.0333( 4th Loc. 7 7.7326
Distance, 4-Off 0.0098( 5th | Loc.2-Off | 6.4210] 0.0333] 5th | Loc. 16 7.5936
Elevation 0.0980( 6th Loc. 5 6.2458] 0.0333( 6th | Loc. 1A 6.5167
W.E., LTP, n-Cat 1 0.0686( 7th Loc. 2 6.1865] 0.0333( 7th Loc. 2 6.4474
W.E., LTP, n-Cat 11 0.0392( 8th |Loc. 1-Off| 6.1260] 0.0333] 8th Loc. 3 6.1792
W.E., LTP, n-Cat III | 0.0294| 9th | Loc.3-Off | 5.9925] 0.0333| 9th Loc. 1 5.7873
W.E., LTP, n-Cat IV 0.0196( 10th | Loc.3 5.6835] 0.0333( 10th | Loc. 1-Off | 5.1849
W.E., LTP, n-Cat V 0.0098( 11th | Loc. 1A 5.5010f 0.0333( 11th | Loc. 2-Off | 4.9389
W.E., LTP, n-Cat VI 0.0098( 12th | Loc. 1 4.9967] 0.0333] 12th | Loc. 3-Off | 4.5669
W.E., 5-Off, n-Cat 1 0.0784 0.0333
W.E., 5-Off, n-Cat 11 0.0392 0.0333
W.E., 5-Off, n-Cat ITI | 0.0294 0.0333
W.E., 5-Off, n-Cat IV | 0.0196 0.0333
W.E., 5-Off, n-Cat V 0.0098 0.0333
W.E., 5-Off, n-Cat VI | 0.0098 0.0333
W.E., 6-Off, n-Cat I  0.0784 0.0333
W.E., 6-Off, n-Cat I1 | 0.0392 0.0333
W.E., 6-Off, n-Cat ITI | 0.0294 0.0333
W.E., 6-Off, n-Cat IV | 0.0196 0.0333
W.E., 6-Off, n-Cat V| 0.0098 0.0333
W.E., 6-Off, n-Cat VI | 0.0098 0.0333
W.E., 4-Off, n-Cat 1 0.0882 0.0333
W.E., 4-Off, n-Cat 11 0.0392 0.0333
W.E., 4-Off, n-Cat Il | 0.0294 0.0333
W.E., 4-Off, n-Cat IV | 0.0196 0.0333
W.E., 4-Off, n-Cat V 0.0098 0.0333
W.E., 4-Off, n-Cat VI | 0.0098 0.0333
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What-If Scenario 11

What-If Scenario II1

What Changed? All Wind-Related
Weighting Factors Reduced 10%
from Original “As-Is” Values.

What Changed? All Wind-Related
Weighting Factors Reduced 20%
from Original “As-Is” Values.

5 [Alternatives Ranking 5 |Alternatives Ranking
5 o = 2 5 @ = £
on > L (=] on > L (=]
EE- g | EE4| = 3 | LES
5 | £ Emel 55 | £ eae
28| 5| 2 | BF¥E| £f| 5| & |BSE
Griteria O% | ¥ < <z25)| 03 | < <z5
CRrn-222 0.0106| 1st Loc. 6 6.6917] 0.0115( Ist Loc. 4 6.5698
Distance, LTP 0.1059( 2nd Loc. 4 6.6853] 0.1152| 2nd Loc. 6 6.5601
Distance, 5-Off 0.0212] 3rd | Loc. 16 6.6344] 0.0230( 3rd | Loc. 16 6.5482
Distance, 6-Off 0.0212| 4th Loc. 7 6.3924] 0.0230( 4th | Loc.2-Off | 6.3431
Distance, 4-Off 0.0106] 5th | Loc.2-Off| 6.3866] 0.0115| 5th Loc. 7 6.2726
Elevation 0.1059]| 6th | Loc. 1-Off| 6.1587] 0.1152] 6th | Loc. 1-Off | 6.1943
W.E., LTP, n-Cat 1 0.0667| 7th Loc. 5 6.1465] 0.0645( 7th Loc. 5 6.0268
W.E., LTP, n-Cat 11 0.0381| 8th Loc. 2 6.0870] 0.0369( 8th Loc. 2 5.9671
W.E., LTP, n-Cat III | 0.0286| 9th | Loc.3-Off | 5.9798] 0.0276| 9th | Loc.3-Off | 5.9621
W.E., LTP, n-Cat IV 0.0191| 10th | Loc.3 5.6236] 0.0184( 10th | Loc.3 5.5507
W.E., LTP, n-Cat V 0.0095( 11th | Loc. 1A 5.4389] 0.0092 11th | Loc. 1A 5.3634
W.E., LTP, n-Cat VI 0.0095( 12th | Loc. 1 492101 0.0092( 12th | Loc.1 4.8298
W.E., 5-Off, n-Cat 1 0.0763 0.0737
W.E., 5-Off, n-Cat 11 0.0381 0.0369
W.E., 5-Off, n-Cat Il | 0.0286 0.0276
W.E., 5-Off, n-Cat IV | 0.0191 0.0184
W.E., 5-Off, n-Cat V 0.0095 0.0092
W.E., 5-Off, n-Cat VI | 0.0095 0.0092
W.E., 6-Off, n-Cat 1 0.0763 0.0737
W.E., 6-Off, n-Cat I1 | 0.0381 0.0369
W.E., 6-Off, n-Cat Il | 0.0286 0.0276
W.E., 6-Off, n-Cat IV | 0.0191 0.0184
W.E., 6-Off, n-Cat V.| 0.0095 0.0092
W.E., 6-Off, n-Cat VI | 0.0095 0.0092
W.E., 4-Off, n-Cat 1 0.0858 0.0829
W.E., 4-Off, n-Cat 11 0.0381 0.0369
W.E., 4-Off, n-Cat Il | 0.0286 0.0276
W.E., 4-Off, n-Cat IV | 0.0191 0.0184
W.E., 4-Off, n-Cat V 0.0095 0.0092
W.E., 4-Off, n-Cat VI | 0.0095 0.0092
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What-If Scenario IV

What-If Scenario V

What Changed? All Wind-Related
Weighting Factors Reduced 50%
from Original “As-Is” Values.

What Changed? All Distance-
Related Weighting Factors Reduced
10% from Original “As-Is” Values.

5 [Alternatives Ranking 5 |Alternatives Ranking
5 o = 2 5 @ = £
on > L (=] on > D (=]
2 § 524 g8 ER 1
5% | x £ PR 5% | £ e
28| 5| 2 | BFE| £f| 5| & |BsE
Griteria O% | ¥ < <z25)| 03 | < <z5
CRrn-222 0.0156( 1st |Loc. 1-Off| 6.3518] 0.0100] 1st Loc. 6 6.8495
Distance, LTP 0.1563| 2nd | Loc. 16 6.1667] 0.0896| 2nd Loc. 4 6.8152
Distance, 5-Off 0.0313] 3rd | Loc.2-Off| 6.1508) 0.0179| 3rd | Loc. 16 6.7145
Distance, 6-Off 0.0313| 4th Loc. 4 6.0588] 0.0179( 4th Loc. 7 6.5357
Distance, 4-Off 0.0156| 5th Loc. 6 5.9777) 0.0090( 5th | Loc.2-Off | 6.4136
Elevation 0.1563] 6th | Loc.3-Off| 5.8837] 0.0995| 6th Loc. 5 6.2898
W.E., LTP, n-Cat 1 0.0547| 7th Loc. 7 5.7425) 0.0697( 7th Loc. 2 6.2351
W.E., LTP, n-Cat 11 0.0313| 8th Loc. 5 5.4972] 0.0398( 8th | Loc.1-Off | 6.1336
W.E., LTP, n-Cat II1 | 0.0234| 9th Loc. 2 5.4368] 0.0299( 9th | Loc.3-Off | 5.9544
W.E., LTP, n-Cat IV 0.0156( 10th | Loc.3 52277 0.0199| 10th | Loc.3 5.7175
W.E., LTP, n-Cat V 0.0078( 11th | Loc. 1A 5.0292] 0.0100| 11th | Loc. 1A 5.5372
W.E., LTP, n-Cat VI 0.0078| 12th | Loc. 1 4426081 0.0100( 12th | Loc. 1 5.0367
W.E., 5-Off, n-Cat 1 0.0625 0.0796
W.E., 5-Off, n-Cat 11 0.0313 0.0398
W.E., 5-Off, n-Cat ITI | 0.0234 0.0299
W.E., 5-Off, n-Cat IV | 0.0156 0.0199
W.E., 5-Off, n-Cat V.| 0.0078 0.0100
W.E., 5-Off, n-Cat VI | 0.0078 0.0100
W.E., 6-Off, n-Cat 1 0.0625 0.0796
W.E., 6-Off, n-Cat II | 0.0313 0.0398
W.E., 6-Off, n-Cat ITI | 0.0234 0.0299
W.E., 6-Off, n-Cat IV | 0.0156 0.0199
W.E., 6-Off, n-Cat V.| 0.0078 0.0100
W.E., 6-Off, n-Cat VI | 0.0078 0.0100
W.E., 4-Off, n-Cat 1 0.0703 0.0896
W.E., 4-Off, n-Cat 11 0.0313 0.0398
W.E., 4-Off, n-Cat III | 0.0234 0.0299
W.E., 4-Off, n-Cat IV | 0.0156 0.0199
W.E., 4-Off, n-Cat V.| 0.0078 0.0100
W.E., 4-Off, n-Cat VI | 0.0078 0.0100
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What-If Scenario VI

What-If Scenario VII

What Changed? All Distance-
Related Weighting Factors Reduced
20% from Original “As-Is” Values.

What Changed? All Distance-
Related Weighting Factors Reduced
50% from Original “As-Is” Values.

5 [Alternatives Ranking 5 |Alternatives Ranking
5 o = 2 5 @ = £
on > L (=] on > L (=]
2 § 524 g8 ER 1
5% | x £ PR 5% | £ e
28| 5| 2 | BF¥E| £f| 5| & |BSE
Griteria O% | ¥ < <z25)| 03 | < <z5
CRrn-222 0.0101| 1st Loc. 6 6.8968] 0.0106| Ist Loc. 6 7.0474
Distance, LTP 0.0808| 2nd Loc. 4 6.8478] 0.0529| 2nd Loc. 4 6.9517
Distance, 5-Off 0.0162] 3rd | Loc. 16 6.7213] 0.0106| 3rd | Loc. 16 6.7432
Distance, 6-Off 0.0162| 4th Loc. 7 6.5784] 0.0106( 4th Loc. 7 6.7144
Distance, 4-Off 0.0081| 5th | Loc.2-Off| 6.4034] 0.0053]| 5th Loc. 5 6.4691
Elevation 0.1010{ 6th Loc. 5 6.3326] 0.1058( 6th Loc. 2 6.4341
W.E., LTP, n-Cat 1 0.0707| 7th Loc. 2 6.2826] 0.0741| 7th | Loc.2-Off| 6.3708
W.E., LTP, n-Cat 11 0.0404] 8th | Loc. 1-Off| 6.1390] 0.0423| 8th | Loc. 1-Off | 6.1561
W.E., LTP, n-Cat III | 0.0303| 9th | Loc.3-Off| 5.9126] 0.0317| 9th Loc. 3 5.8546
W.E., LTP, n-Cat IV 0.0202| 10th | Loc.3 5.7502] 0.0212] 10th | Loc. 3-Off | 5.7795
W.E., LTP, n-Cat V 0.0101{ 11th | Loc. 1A 5.5722) 0.0106( 11th | Loc. 1A 5.6839
W.E., LTP, n-Cat VI 0.0101| 12th | Loc. 1 5.0759] 0.0106| 12th | Loc. 1 5.2009
W.E., 5-Off, n-Cat 1 0.0808 0.0847
W.E., 5-Off, n-Cat 11 0.0404 0.0423
W.E., 5-Off, n-Cat Il | 0.0303 0.0317
W.E., 5-Off, n-Cat IV | 0.0202 0.0212
W.E., 5-Off, n-Cat V 0.0101 0.0106
W.E., 5-Off, n-Cat VI | 0.0101 0.0106
W.E., 6-Off, n-Cat I | 0.0808 0.0847
W.E., 6-Off, n-Cat I1  0.0404 0.0423
W.E., 6-Off, n-Cat Il | 0.0303 0.0317
W.E., 6-Off, n-Cat IV | 0.0202 0.0212
W.E., 6-Off, n-Cat V.| 0.0101 0.0106
W.E., 6-Off, n-Cat VI | 0.0101 0.0106
W.E., 4-Off, n-Cat 1 0.0909 0.0952
W.E., 4-Off, n-Cat 11 0.0404 0.0423
W.E., 4-Off, n-Cat Il | 0.0303 0.0317
W.E., 4-Off, n-Cat IV | 0.0202 0.0212
W.E., 4-Off, n-Cat V 0.0101 0.0106
W.E., 4-Off, n-Cat VI | 0.0101 0.0106




