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Abstract

Since hazardous wastes (HWs) are harmful, the risk of HW collection is
thus an essential issue to evaluate. In general, researches and planning models
assume that most HWs are delivered to the closest treatment plant. However, in
Taiwan, it is not true and quite different from this assumption. This reality can
subsequently alter the decisions made for the HW collection system and related
tasks and also significantly increase the HW transportation risk. This study was
thus initiated to develop indicators to assess the HW transportation risk and
collection efficiency for improving the quality of related management and
planning decisions.

This study first analyzed current HW collection situation, especially for
off-region collections, based on two proposed indicators of In-region Treatment
Ratio and Off-region Treatment Ratio. According to the total maximal allowable
amount of all treatment plants in each region, three indicators were proposed:
In-region Treatment Permit Ratio, In-region Permit Ration and Off-region
Treatment Permit Ratio. An optimization model was established to analyze an
ideal collection plan for which the waste of each source is sent to the closest
treatment plant. This ideal plan, although not real, serves as a baseline for
comparison. According to the difference to this ideal plan, two additional
indicators of Distance Difference to the ldeal Plan and Off-region Collection
Quantity were proposed for evaluating the efficiency of the collection system.
This study also evaluate the risk of the HW collection based on collection
distance, population density, waste potential hazard, and the number of regions
crossed during collection, and three indicators of HW Transportation Risk,
Potential Hazard-based Risk, and Off-region Collection Risk were proposed. The
proposed indicators are expected to systematically assess the efficiency and risk
of the HW collection system in Taiwan.

The proposed indicators were applied to our national HW collection. The
entire nation was divided into seven regions. The results show that the total HW
quantity for off-region treatment is quite high, especially for the regions without
enough treatment plants. For example, regions 1 and 7 have 7 and 8 types,
respectively, of wastes being sent to the treatment plants in other regions. A



significant portion of wastes were delivered to the treatment plant far away from
the sources. Regions 1, 6, and 7 have 54-65% HWs being sent to such plants and
subsequently caused high transportation risk. While compared to the ideal plan,
the total collection distance for Dissolvable Toxic and Biological Medical wastes
are both much longer than the ideal one, about 83,000 to 90,000 km, even though
the treatment plants for both waste types are evenly distributed. The results of
risk indicators show that most regions and waste types need to improve their HW
collections. The national collection and treatment system should be carefully
re-evaluated to significantly reduce the off-region treatment and associated risks.
The developed indicators can be used to effectively assess HW collection
efficiency and risk and also support related management and planning decisions.

Keywords: hazardous waste collection, risk analysis, indicator, off-region
collection, sustainable environmental systems analysis
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SN
FH kR TR %% (2007)
100% T .
80% | .
60%
BA%HE
Dﬁ%i’vi
40%
20%
0%
$1% 5 2% 3% $4% $0F% E 5T%
MB2RET&£F FTFFAAFEFTE GIF
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ZB3 AP FHF I ERAAPFERR

I SUEPS
5 5 $1%| %2% | ¥3% | 4% |¥5%| $6% |FTR| AL
%1% 105.61| 4,148.61| 1,809.83| 1,364.01 0.00 0.00{ 0.00| 7,428.06
2% 0.00| 2,461.10 110.57 48.85 0.00 0.00{ 0.00] 2,620.52
% 3% 0.00| 1,164.79| 1,711.18] 2,075.55 0.00 0.00{ 0.00] 4,951.52
% 4% 0.00 3.22 617.90| 2,486.20| 188.53 0.00{ 0.00] 3,295.85

>
~

SR 0.00 52.12 88.16 466.43| 371.97| 467.79] 0.00| 1,446.47

>
o~

6w 0.00 0.00] 104.51 417.48| 17.44| 1,331.13] 0.00| 1,870.56

>

T R 0.00 0.00 0.00 145.89 0.00 0.00/617.39| 763.28

FJ2 g

=L
P

105.61| 7,829.84| 4,442.16] 7,004.42| 577.94| 1,798.92|617.39| 22,376.27

TR AR ¢ B 5% (2007)

100%
90%
80%

0%
60%
50%
40%
30%
20%
10%

0%

BAEwE
DE%‘?F’E.

F1% 5 2% 5 3% $4% $5% ¥ 6% 5%

MB3 2+ FRTIFEAIFBTFE . 6IH

117




2B4 411 TRERASFFERS
H i owp
Tedt| | » » » » » » ,
% 8 %1% | %2% | %3 % |%4%|%5% | %6% %7?\2%1&%&?"
14
51% 0.03 9.26 0.00] 0.00 0.00 3.35| 0.00 12.64
52 % 0.00] 43.52 0.40| 0.00 0.00 0.11| 0.00 44.03
3% 0.00] 86.08| 281.77| 0.00 0.00, 18.54| 0.00 386.39
4% 0.00 0.00 0.00] 0.54 0.00 8.60| 0.00 9.15
%5 % 0.00 0.00 2.88/ 0.00 0.00 2.17 0.00 5.05
% 6 % 0.00 25.36 0.00| 0.00 0.00| 568.71| 0.00 594.07
% 7% 0.00 0.00 0.00| 0.00 0.00 0.05| 0.00 0.05
L
i oL 0.03| 164.22| 285.05| 0.54 0.00, 601.53, 0.00f 1,051.37
=0 F
ZH kiR ok % (2007)
100% e
80% r
60% [
BAsEwEE
OiF
40% — -
20%
0%
1% % 2% % 3% 4% R 56% 5 T%

FIB4 411 3% £5

~

118

B T 18 )




#B5 33 TFERAFFERR
L LA L
5 5 $1%| ¥2% | 3% |%4% | %5% | %6% |[%7T%| AFR
v
%1% 14.48 575.28 602.17| 78.69] 25.78 477.18| 0.00| 1,773.59
2% 0.00| 16,442.60 345.28 1.91) 123.64| 5,781.32| 0.00|22,694.76
% 3% 0.00| 5,422.98| 6,635.19] 25.93| 251.44| 2,364.83| 0.00| 14,700.36
% 4% 0.00 950.06| 3,721.32| 814.93| 46.97| 2,953.10f 0.00| 8,486.38
%5 % 0.00{ 1,958.31 117.13| 12.27| 833.57| 6,780.06| 0.00| 9,701.34
% 6 % 0.00 452.28| 1,038.52| 16.37| 171.90| 5,708.92| 0.00| 7,388.00
% 7% 0.00 0.03 30.41 3.87 0.00 0.00| 5.43 39.75
L
i oL 14.48| 25,801.54| 12,490.03| 953.97|1,453.31| 24,065.41| 5.43| 64,784.16
SN
FH kR ¢ T %% (2007)
100%
oo, | m - B
80% |
70% [
60% | e
HERE
0% 1 B £
40% [
30% [
20%
10% [
0%
e % 2% 3% 4% %5 56% 5 T%
RBS5 33 TEERAFBETRTEN HF
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2B6 B2 TEER

—+

o i B T

7

H ooy
% - W W ” ,
. %1% | %2% | %3 % | %4% | %55% | %6% | % 7% é_:%_ﬁ,&;"‘
T 3
%1% 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
%2 % 0.00 0.00 0.00 0.00 0.00, 11.93 0.00 11.93
% 3 % 0.00 0.00 0.00 0.00 0.00 0.03 0.00 0.03
% 4 % 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
% 5% 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
% 6 % 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7% 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
AT
i oL 0.00 0.00 0.00 0.00 0.00, 11.96 0.00 11.96
=0 F
TRk R ¢ TR %5 (2007)
100%
90% r
80%
70%
60% | —
wRE
0% mwE
40%
30%
20%
10%
0%
1% 52% 3% 4% %5% %6% E
FIB6 #2322 HL£AAFEHFE oM
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#B7 F#B¥F IR ERPFFERR
Hixiowg
Tl » T P » AL
_ 1% | %2% | %3 % | %4F% | 5% | %06F%|%7T% .
¥ B &2t
%1% 0.00 0.43 0.00 0.00 0.00 0.00 0.00 0.43
2% 0.00 0.00 0.00 0.00 0.00 0.80 0.00 0.80
% 3% 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
% 4% 0.00 0.00 0.00 0.00 0.00] 20.97 0.00] 20.97
%5 % 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
% 6 % 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
% 7% 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
[T
i oL 0.00 0.43 0.00 0.00 0.00] 21.77 0.00] 22.20
=0 F
TR %Rt R %% (2007)
100%
90% [
80% r
0%
60% T —
| HERE
0% B2
40% —
30%
20%
10% —
0%
e % 2% %3% 4% %5 56% 5 T%

BB7 54m¥t3%

b

B3

3
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B8 Falti TEEARFFERR
H >oowp
% . » » R T ,
_ $1%| %2% % 3% 5 4% |F5%| 6% |%T7T%| AR
i:4
$1% 9.30 4.937.20 0.04 19.97| 0.00 26.45 0.00 4,992.96
2% 0.00| 852,111.50 382.01 19.88| 0.00 135.66/ 0.00| 852,649.05
3% 0.00] 12,403.84| 57,383.01 36.37 0.00 288.19| 0.00f 70,111.41
¥ 4% 0.00 4,335.51 3.29| 332.07| 0.00f 2,102.26/ 0.00 6,773.13
5% 0.00 63.88 1.04 3.15| 0.00 931.46| 0.00 999.53
% 6 % 0.00 513.27 3.00 6.81| 0.00 879.96| 0.00 1,403.04
$7T% 0.00 0.00 0.00 0.58| 0.00 0.00| 0.00 0.58
FeJ2
i oL 9.30| 874,365.20| 57,772.38| 418.83| 0.00{ 4,363.99| 0.00| 936,929.70
SN
FH kiR 1 R %% (2007)
100% |
80%
60%
EAiswni
DE%‘?F’E.
40% — |
20%
0%
51w 2% 3% $4% $0F% 6% E
BIB8 Fali TXFEAAFBF i—%’-iﬁ‘ b G R
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£ B9 3w 2 EEADFFERR

- AL
wE | » » » » o ,
. -1 % % 2% % 3 & 4% | % 5% % 06 % 1 % é_i?&;‘l'
% 3
51% 7.61| 1,266.47 3.38 2.82 0.00 282.44 0.00] 1,562.72

>
>

2 % |1,214.24/10,400.74| 931.61 0.04 0.00]  800.57 0.00/13,347.20

>
>

3% 525.10({16,667.48| 7,660.09] 29.50 0.00| 5,415.05 0.00| 30,297.22

>
»

4 % |1,605.18| 8,486.64| 1,903.96|4,945.15 0.00| 3,356.83 0.00|20,297.75

% 5% 5.61] 290.12 1.44 6.14| 246.80| 1,841.60 0.00] 2,391.71
%6 % 195.98| 182.87) 489.77 2.12 0.00| 4,661.63 0.00| 5,532.37
7% 0.00 0.00 0.00 2.75 0.00 13.63 0.00 16.38
FJ2 g

ot 3,553.72|37,294.32| 10,990.25|4,988.52| 246.80| 16,371.75 0.00| 73,445.36

TR AR ¢ B 5% (2007)

]

60% [

I*

Oom

F om
= 3%
[

40%

20%

0%
F1% ¥2% ¥3% $4% %5% e 1%

B B9 LG T EXARAFERFE. GIF
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%B10 F it T F F AR FERR
H ziowE
0 $1% | 52F% | $3% |%4% |¥5% |%6% | % 7% |
T 3 a2t
5 1% 0.000 0.0, 000 063 000 000 000 063
2% 0.000 0.02 000 000 000 000 000 0.02
¥ 3% 0.000 0.0, 000 073 000 000 000 073
¥ 4% 0.000 000, 001 072 000 000 000 073
¥ 5% 0.000 0.0, 000 000 000 000 000 0.0
%6 % 0.000 0.0, 000 010 000 000 000 0.0
E 0.000 0.0, 000 000 000 000 000 0.0
Jied2 8
e o 0.000 002 001 218 000 000 000 220
FH kR ¢ T %% (2007)
100%
90%
80% |
70% [
60% e
HERE
0% 1 B £
40% [
30% [
20%
10% [
0%
1% 52% 3% 4% %5% %6% E
B B10 » Bt T E BRI F B ®GTE . GIF
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Bl 2 FEERAFFE

ELIPLE

b SRR Y

o 1R |5 2% | $3% |54 |55 | ¥6F |57 | ARRY
v
5 1% 000 000 000 000 000 7992 000 = 79.92
2% 000 000 000 000 000 000 000 0.00
%3 % 000 000 000 000 000 000 000 0.00
%4 % 00o| o000 000 872 000 000 000 8.72
%5 % 000l 000 000 000 000 000 000 0.00
%6 F 000l 000 000 000 000 1006 000  10.06
57 % 000l 000 000 000 000 6011 000 6011
JRL
L 000 000 000 872 000 15009 000 15881
=0 F
TR %R ¢ Tk % (2007)
100%
80% I
60%
BAxwE
DE%‘?F’E.
40% r
20% [
0%
$1% 52% ¥ 3% $4% 5% E 5T%
MBIl 247 2% LA FEF I 6IF
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% B12 WAes T AR Rmmip sl Bk

| BEFEER LR S o L
O (=2) | D) (=~2) |E4p1&(Ew)
1 47,217 15,710 235,173
2 38,906 7,939 217,898
3 239,341 54,723 508,249
4 96,992 15,931 387,005
5 12,478 1,548 277,961
6 48,722 1,965 472,372
7 129 119 0.163
% B3 #45 T AR Fhomiip L B4k
S B E R | R | BB L
Oy (=2) | Ow)(=2) | &35 1+(Ewa)
1 3,421 558 475
2 386 34 67
3 366 293 18
4 230 60 0.085
5 194 45 89
6 282 22 130
7 376 258 0.078
% Bld iz ha iy TR R EEgL Btk
- F ORI A (TR AL | BeREA
Oy (=2) | D) (=2) | *3p1%(Ewa)
1 601,326 150,467 74,851
2 83,698 16,093| 1,048,631
3 88,010 33,146 354,886
4 99,241 54,099 130,151
5 143,187 15,621 709,226
6 92,649 12,029 116,010
7 19,178 13,551 1,210
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# B.15 K4

THRAY RmEg L f i

% 1 7 /% Eﬁﬁ%@ TR E | RRREAE A
Floope) | 0ne2) | 2455 E
1 10,864 8,233 19,057
2 26,709 14,914 300,335
3 24,587 7,916 302,091
4 26,664 2,114 846,847
5 2,910 92 17,533
6 11,415 240 137,477
7 165 103 36
% B.16 5wttty T om R Phoeipi s B ipik
S FEGEEY (e REEi L
Oy (=2) | Ouw)(=2) | &35 1-(Ewd)
1 12,553 4,234 23,426
2 21,194 7,220 279,940
3 171,587 27,307| 1,256,420
4 39,672 3,959 2,441,130
5 14,198 1,390 81,279
6 8,373 552 121,242
7 362 206 1,037
#Bl7 29 F Ry AR gL L4k
S| FEFEEE (B Eed beedd
O (=2) | D) (=2) | 2 3pH(Ew)
1 615,165 111,038 412,964
2 53,454 6,207 7,843
3 241,569 87,528 141,569
4 172,938 117,201 47,748
5 81,246 11,482 55,070
6 75,532 10,629 113,808
7 14,997 8,789 10,285
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#Bl18 zW2 A my TAAF gL E ik
S FRGEEY ERGEEY REiERL
(Dy) (= 2) (Di) (= 2) | £ 3p¥(Ewa)

1 1,785 989 10,560

2 0 0 0

3 0 0 0

4 0 0 0

5 0 0 0

6 28 28 0

7 203 122 4,854

#B19 £ #8375 T AR mmgd ik

5 BRI EEY (TR SRR
ijj\= = ik)\ = = L 3 -\ wd
Oy (=2) | D) (=2) | #4pH(Ewa)
1 0 0 0
2 537 38 5,948
3 352 225 4
4 0 0 0
5 0 0 0
6 0 0 0
7 0 0 0
% B20 RE&F £7 % AR mEgL 24k
_— FRFTEREY \TRFEEY REEL
v JE -
Oy (=2) | OCw)(=2) | &4 1-(Ewd)
1 127,281 18,492 1,321,759
2 88,875 9,461 615,147
3 78,823 11,178 531,895
4 55,948 9,749 247,582
5 52,833 2,871 279,537
6 32,702 2,429 600,465
7 2,128 1,345 15,057
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% B2l F LG 3 AR P bomiEg L B pth

5y | FEGEES R e
(Dij) (=~ 2) (Di) (2 2) | B 45 #(Ewa)
1 1,572 274 126
2 7 7 0
3 895 131 92
4 84 67 0.134
5 0 0 0
6 81 25 3
7 0 0 0
2B22 5m¥rAUST T AL LR
S B E R | TR | BCERE L
(Di) (= 2) (D) (2 2) | & 45 #(Ewa)
1 43 43 0
2 541 31 204
3 0 0 0
4 49 49 0
5 0 0 0
6 0 0 0
’ 0 0 0

% B23 Wiy TARIFEFFELRE

¥ 32 1 2 3 4 5 6
1 0| 1772.074) 2.2044 0| 521.665 3171.441 0
2 0 0| 35.9744 0| 280.177 2212.342 0
3 0| 4087.893 0 0| 505.295 2184.432 0
4 0| 4138.208 0.63 0| 274.358| 8009.136 0
5 0 187.76 0 0 0| 7076.85 0
6 0/ 4611.879 2.9904 0 191.33 0 0
7 0/ 0.04656 0 0 0 0 0
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s 1 2 4 5 6
1 0 0 0 0 0 7.9616 0
2 of 0.017 0 0 0 0 0
3 0| 0.003874 0 0 0 2.8 0
4 0| 0.0015 0 0 0 0 0
5 0 0 0 0 0 0.67 0
6 0 0 0 0 0 0 0
7 0 0 0 0 0| 0.003969 0

ZB2 pMaby IRAERFELLHE

- 1 2 3 4 5 6
1 0| 371.398/833.691526 0 of 17023 0
2 0 899.027| 121.9173 0 551.257/17004.115 0
3 0| 5948.011 0 0| 1063.419| 3612.17 0
4 0|1662.63951 84.46| 103.88| 93.934| 2388.253 0
5 0| 7839.76  350.25 0|  11.33| 6696.336 0
6 0|  100.51| 163.72984 0| 258.98| 4312.796 0
7 0| 5.679615  40.046 0 0 0 0

% B26 Aty TAFIFEBRFTEERIE

¥ 32 1 2 3 4 5 6
1 0[4895.0423 0.07 0 0 26.32 0
2 0| 1896.88) 391.328 0 0l 406.88 0
3 0(8048.8489 0 0 0 279.88 0
4 0| 3552.79 0 0 0| 36.704 0
5 0 255.52 0 0 0 0 0
6 0 1442.13 0 0 0 66.09 0
7 0 0 0 1.74 0 0 0
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2 B27T 2R TRAFBERFELHE

2 1 2 3 4 5 6
1 0| 720.8146 0 0 0| 175.884 0
2 | 120577| 87.46384 834.13 0 0| 1318.784 0
3 974.42/10917.74257|  61.659]  0.612 0| 8829.364 0
4 | 4868.13 16549.82| 4525  38.32 0/3563.2074 0
5 0 0 426  1.954 0| 1473.706 0
6 744.32 1.308 440 0 0| 257.3518 0
7 0 0 0 0 0| 4014 0

%#B28 2P FHGIRPFEFFEERE

2 1 2 3 4 5 6
1 0 0[2139.719136|4076.87049 0 0 0
2 0| 7725941 0.365/ 97.91096 0 0 0
3 0[1677.2936 0[1840.80619 0 0 0
4 0| 2857| 6164371  0.1401| 375.8368 0 0
5 0 0| 266.9508| 931.1054|  7.285 0 0
6 0 0| 195.4855(1116.26706| 17.4128 0 0
7 0 0 0| 2917778  28.56 0 0

% B2 W2 A sy T RAFBRFEEHE

2 1 2 3 4 5 6
1 0 0 0 0 0| 319.68 0
2 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0
4 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0
6 0 0 0 0 0 3.56 0
7 0 0 0 0 0| 180.33 0
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#B30 PR3} TAAFBRFEELE
BE |1 2 3 4 5 6
1 0 0 0 0 0 0 0
2 0 0 0 0 0 3579 0
3 0 0 0 0 0 0.06 0
4 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0
6 0 0 0 0 0 0 0
7 0 0 0 0 0 0 0
#B3l ReI £7 TRRAFEBFFEEHE
w1 2 3 4 5 6 7
1 | 77.2648) 350.9919| 2440.2663| 901.9292| 103.095/15653.6324 0
2 411.05/1570.872265(1260.07863|135.22217|  645.196/4147.68078 0
3 | 1568.91/2898.757875 28.15|  303.93 0| 3673.9826 0
4 0|  379.442|586.056792 0 0/2849.23355 0
5 0| 2088.78502|730.187205 45.6 0| 6418.2828 0
6 0| 3822.387|1928.79166| 804.618)  10.76/2827.98644 0
7 0 17.186 0 77.85 0 124.787 0
% B32 F gty TAAVFEBERFELLIE
wE |1 2 3 4 5 6
1 0 0 0 1.57 0 0 0
2 0 0017 0 0 0 0 0
3 0 0 0 0.73 0 0 0
4 0 0  0.0237 0 0 0 0
5 0 0 0 0 0 0 0
6 0 0 0 0.2 0 0 0
7 0 0 0 0 0 0 0
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2B33 jamrx2 A E IRAFBRFEERE

F 5 1 2 3 4 5 6 7
1 0 0 0 0 0 0 0
2 0 0 0 0 0 0.8 0
3 0 0 0 0 0 0 0
4 0 0 0 0 0| 6291 0
5 0 0 0 0 0 0 0
6 0 0 0 0 0 0 0
7 0 0 0 0 0 0 0

% B34 et T AP EES AT FRFEL G

F 5 1 2 3 4 5 6 7
1 | 5.17E+07| 5.76E+07| 3.02E+07| 8.89E+06| 1.28E+06| 4.32E+07| 1.48E+06
2 | 2.02E+05| 2.93E+07| 3.94E+07| 3.15E+07| 4.93E+05| 5.73E+06 0
3 0| 1.19E+08| 3.58E+08| 6.49E+07| 4.16E+06| 1.52E+07| 1.32E+05
4 0| 5.54E+07| 2.78E+08| 3.02E+08| 7.91E+06| 7.03E+07 0
5 0| 4.96E+06| 1.96E+07| 8.81E+06 1.19E+09| 6.00E+07 0
6 0| 3.67E+07| 1.77E+08| 9.83E+07| 2.27E+07| 9.96E+06 0
7 | 494E+01| 2.19E+02| 2.05E+02 0 0 0| 5.41E+01

# B35 A MG THAAFEFEEAC RRAGFER GhHiE

F 5 1 2 3 4 5 6 7
1 | 4.66E+05 5.26E+04| 7.99E+04| 7.90E+04 0| 9.97E+03 0
2 0| 3.24E+03| 2.55E+04| 4.07E+03 0| 4.70E+02 0
3 0| 5.59E+01| 5.41E+04| 9.95E+04 0| 6.51E+03 0
4 0| 1.42E+01| 5.76E+01| 5.19E+04 0| 2.72E+03 0
5 0 0| 2.66E+04| 3.32E+04| 5.44E+04| 8.95E+03 0
6 0| 1.42E+04| 3.15E+04| 1.50E+04| 1.67E+04| 9.25E+03 0
7 0 0| 5.40E+00| 2.93E+00 0| 5.10E+01| 2.39E+00
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% B.36 3 14

T IRRPFEEE AT RAFER T

T B 1 2 3 4 5 6 7
1 | 3.49E+07| 2.59E+07| 2.52E+07| 3.55E+06| 4.49E+05| 2.54E+07| 1.76E+06
2 | 8.30E+05 1.87E+08| 3.16E+08| 2.42E+08| 1.67E+06| 3.48E+07| 9.05E+03
3 0| 1.78E+08| 3.64E+08| 1.34E+08| 8.58E+06| 2.19E+07 0
4 0| 2.07E+07| 1.86E+08| 1.07E+08| 3.30E+06| 1.82E+07 0
5 0| 7.09E+07| 1.04E+08| 8.22E+07| 1.09E+09| 6.95E+07 0
6 0| 8.25E+05| 5.49E+06| 3.90E+06| 1.97E+08| 1.13E+07| 2.52E+04
7 | 1.06E+02| 1.27E+05| 7.07E+05| 5.16E+03 0| 9.04E+04| 1.02E+05

% B37 Fali TAAFTEEACRRTER G

T 1 2 3 4 5 6 7
1 | 2.56E+07| 1.00E+08| 2.79E+05| 2.66E+05 0| 3.30E+04 0
2 | 2.63E+05| 1.61E+07| 7.36E+06| 3.01E+06 0| 4.75E+05 0
3 0| 3.41E+08| 1.29E+08| 6.61E+06| 2.60E+06| 8.88E+05 0
4 0| 5.74E+07| 3.86E+08| 2.33E+08 0| 1.61E+05 0
5 0| 2.45E+05| 3.05E+06| 2.28E+06| 8.26E+05| 6.40E+05 0
6 0| 2.36E+07| 2.26E+07| 1.06E+07| 1.61E+06| 1.73E+07 0
7 0 0| 3.02E+03| 2.00E+04 0| 1.66E+02| 1.70E+03

% B38 5 %M F TAAFEEEAC RAGFER FhHE

T 1 2 3 4 5 6 7
1 | 3.75E+07| 1.68E+07| 1.83E+06| 1.34E+06 0| 5.96E+05 0
2 | 2.31E+08| 5.04E+07| 6.49E+07| 6.50E+06 0| 1.96E+06 0
3 | 1.06E+08| 4.32E+08| 7.52E+08| 1.56E+08| 7.80E+07| 5.00E+07 0
4 | 3.16E+08| 3.23E+08| 1.03E+09| 1.05E+09| 4.72E+06| 1.68E+07 0
5 | 5.94E+04| 3.53E+06| 1.62E+07| 9.53E+06| 4.40E+07| 8.46E+06 0
6 | 3.65E+07| 5.54E+06| 2.19E+07| 2.39E+07| 5.69E+06| 6.35E+06 0
7 0 0| 5.29E+04| 3.74E+04 0| 5.15E+05| 2.54E+04
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£B39 2FFmG TAIFEES AT RARFER G
T B 1 2 3 4 5 6 7
1 | 2.94E+08| 8.20E+07| 2.46E+08| 1.90E+07 0 0 0
2 | 9.41E+03| 1.24E+06| 7.37E+06| 5.82E+05 0 0 0
3 0| 2.03E+07| 1.99E+08| 2.29E+07 0 0 0
4 0| 2.78E+04| 1.51E+07| 1.22E+08| 3.43E+07| 3.36E+06 0
5 0| 2.55E+04| 5.64E+05| 2.33E+07| 6.92E+07| 7.56E+06 0
6 0 0| 6.89E+05| 4.60E+07| 2.13E+06| 1.17E+07 0
7 0 0 0| 6.53E+06| 7.96E+04| 2.89E+06| 5.05E+05
#B40 w2 BRI AP EEE A RRFEL GIE
T 1 2 3 4 5 6 7
1 | 1.60E+07| 2.42E+06| 3.33E+06| 3.04E+06 0| 4.26E+05 0
2 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0
4 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0
6 0 0 0 0| 7.55E+04| 3.40E+03 0
7 0 0| 3.07E+05| 5.98E+04 0| 2.26E+06| 2.74E+05
#BAl B33 T AAFTELACRRATER G
T 1 2 3 4 5 6 7
1 0 0 0 0 0 0 0
2 0| 1.02E+06| 1.11E+06| 9.71E+05 0| 1.12E+05 0
3 0 0| 4.04E+03| 2.44E+03 0| 1.65E+03 0
4 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0
6 0 0 0 0 0 0 0
7 0 0 0 0 0 0 0
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%BA2 RET £F THRPFEIES AT FAFTEL G
W 32 1 2 3 4 5 6 7
1 | 415E+08] 1.89E+08| 2.04E+08| 9.20E+07| 7.35E+06| 1.43E+08| 1.50E+05
2 1.31E+07| 7.15E+07| 1.46E+08| 4.45E+07| 6.90E+06| 5.83E+07 0
3 | 250E+07| 9.35E+07| 2.70E+08| 1.23E+08| 6.66E+05| 3.36E+07 0
4 0, 4.17E+06| 1.12E+08| 1.41E+08| 5.10E+07| 3.07E+07 0
5 0| 1.45E+07| 4.40E+07| 3.01E+07| 3.74E+08| 3.55E+07 0
6 0| 2.95E+07| 1.61E+08| 1.49E+08| 2.04E+07| 7.29E+07 0
7 | 2.69E+04| 7.78E+05| 5.27E+05| 8.72E+05 0| 7.32E+06| 1.03E+06
2 BA3 F it T ADFEEE AT BAFER b HE
W i 1 2 3 4 5 6 7
1 1.26E+04| 7.18E+03| 2.30E+04| 3.62E+04 0 0 0
2 0 0 0 0 0 0 0
3 0 0| 4.63E+04| 5.21E+04 0 0 0
4 0 0| 3.62E+02| 7.21E+02 0 0 0
5 0 0 0 0 0 0 0
6 0 0 0| 2.25E+03| 3.00E+03| 9.68E+02 0
7 0 0 0 0 0 0 0
% B44 AWM AUST TR EIES A0 BRFER G
¥ 32 1 2 3 4 5 6 7
1 | 2.79E+04| 1.96E+04 0 0 0 0 0
2 0| 6.93E+03| 3.81E+04/| 1.36E+04 0| 3.56E+04 0
3 0 0 0 0 0 0 0
4 0 0 0 1.59E+05 0| 3.73E+05 0
5 0 0 0 0 0 0 0
6 0 0 0 0 0 0 0
7 0 0 0 0 0 0 0
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# BA5 WA TRAAFELED E‘./ "ﬁ#ﬁﬂ'—#ﬂ’]‘ﬂ

% 1 2 3 4 5 6 7
1 | 4.99E+10| 4.55E+10| 8.86E+09| 4.70E+09| 1.28E+09| 6.58E+09| 4.45E+07
2 | 2.02E+08| 1.20E+10| 1.84E+10| 1.38E+10| 4.02E+08| 2.63E+09 0
3 0| 1.19E+11| 3.55E+11| 5.61E+10| 4.16E+09| 9.04E+09| 1.32E+08
4 0| 5.54E+10| 2.78E+11| 1.38E+11| 7.20E+09| 5.28E+09 0
5 0| 1.52E+09| 3.36E+09| 2.03E+09| 7.62E+10| 3.96E+09 0
6 0| 3.35E+10| 1.49E+11| 8.20E+10| 2.25E+10| 8.71E+09 0
7 | 4.94E+04| 2.19E+05| 2.05E+05 0 0 0| 5.41E+04

#B46 A PG TAAPELETRFER G

T 1 2 3 4 5 6 7
1 | 2.34E+06| 2.63E+05| 4.00E+05| 3.95E+05 0| 4.99E+04 0
2 0| 1.62E+04| 1.27E+05| 2.03E+04 0| 2.35E+03 0
3 0| 1.68E+03| 2.78E+05| 4.97E+05 0| 3.25E+04 0
4 0| 4.26E+02| 1.73E+03| 2.60E+05 0| 1.36E+04 0
5 0 0| 1.33E+05| 1.66E+05| 2.72E+05| 4.48E+04 0
6 0| 7.09E+04| 1.58E+05| 7.51E+04| 8.37E+04| 4.62E+04 0
7 0 0| 2.70E+01| 1.46E+01 0| 2.55E+02| 1.19E+01

2BAT AN THRAFELETIRFEL G HE

T i 1 2 3 4 5 6 7
1 | 8.97E+09| 1.18E+10| 4.14E+09| 9.21E+08| 4.49E+08| 2.20E+09| 8.92E+07
2 | 5.65E+06| 1.05E+10| 1.07E+10| 6.57E+09| 1.52E+09| 2.63E+09| 9.05E+06
3 0| 1.59E+11| 1.55E+11| 1.08E+10| 2.95E+09| 3.02E+09 0
4 0| 2.05E+10| 1.79E+11| 4.23E+10| 1.75E+09| 1.40E+09 0
5 0| 7.07E+10| 9.96E+10| 7.75E+10| 2.56E+11| 3.00E+10 0
6 0| 6.09E+08| 1.56E+09| 9.84E+08| 7.12E+10| 4.00E+09| 1.51E+05
7 | 5.28E+02| 6.36E+05| 1.24E+08| 2.48E+05 0| 1.81E+07| 1.80E+07
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# BA8 Falty TR HE

BERFER G

¥

1

2

w|

4

5

6

7.69E+08

3.01E+09

8.38E+06

7.98E+06

0

9.89E+05

7.88E+06

4.82E+08

2.21E+08

9.04E+07

0

1.42E+07

0

1.02E+10

3.88E+09

1.98E+08

7.79E+07

2.66E+07

1.72E+09

1.16E+10

6.98E+09

0

4.83E+06

7.35E+06

9.15E+07

6.85E+07

2.48E+07

1.92E+07

7.07E+08

6.78E+08

3.17E+08

4.82E+07

5.19E+08

ool |jo o

N[O~ WIN|F

0
0
0
0

0

9.05E+04

6.00E+05

0

4.97E+03

5.09E+04

2 BA9 PG T RAFFLLTRFER G

W 3

1

2

w

4

5

6

1.13E+09

5.04E+08

5.50E+07

4.03E+07

0

1.79E+07

6.94E+09

1.51E+09

1.95E+09

1.95E+08

0

5.87E+07

3.19E+09

1.30E+10

2.26E+10

4.68E+09

2.34E+09

1.50E+09

9.49E+09

9.69E+09

3.09E+10

3.15E+10

1.42E+08

5.05E+08

1.78E+06

1.06E+08

4.85E+08

2.86E+08

1.32E+09

2.54E+08

1.10E+09

1.66E+08

6.57E+08

7.18E+08

3.74E+09

3.51E+08

oo/l |o

N oo w N

0

0

1.59E+06

1.12E+06

0

1.55E+07

7.62E+05

% BS0 2 #FRG d RS

TR FER G

W 32

1

2

3

4

5

2.94E+11

8.20E+10

2.46E+11

1.90E+10

0

0

9.41E+06

1.24E+09

7.37E+09

5.82E+08

0

0

0

2.03E+10

1.99E+11

2.29E+10

0

0

2.78E+07

1.51E+10

1.22E+11

3.43E+10

3.36E+09

2.55E+07

5.64E+08

2.33E+10

6.92E+10

7.56E+09

0

6.89E+08

4.60E+10

2.13E+09

1.17E+10

[eli=lEi=lEk=1E=1K=]

N o oW IN|F

0
0
0
0

0

0

6.53E+09

7.96E+07

2.89E+09

5.05E+08
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% B51 iz 24

FEES A T R RFER G

=3 FRERAY
2 3

F 5 1 4 5 6 7
1 | 4.79E+08| 7.25E+07| 9.99E+07| 9.13E+07 0| 1.28E+07 0
2 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0
4 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0
6 0 0 0 0| 2.27E+06| 1.02E+05 0
7 0 0| 9.20E+06| 1.79E+06 0| 6.78E+07| 8.22E+06

#B52 {2823 TAAFELLETRFER G

% 5 1 2 3 4 5 6 7
1 0 0 0 0 0 0 0
2 0| 1.02E+09| 1.11E+09| 9.71E+08 0| 1.12E+08 0
3 0 0| 4.04E+06| 2.44E+06 0| 1.65E+06 0
4 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0
6 0 0 0 0 0 0 0
7 0 0 0 0 0 0 0

% BB3 RET £ TARAFFLLTIRFER GhF

F & 1 2 3 4 5 6 7
1 | 414E+08 1.86E+08| 2.00E+08| 8.92E+07| 6.22E+06| 1.39E+08| 9.67E+04
2 1.32E+07| 7.79E+07| 1.47E+08| 4.07E+07| 6.90E+06| 5.77E+07 0
3 | 249E+07| 9.31E+07| 2.66E+08| 1.20E+08| 6.66E+05 3.35E+07 0
4 0 4.17E+06| 1.12E+08| 1.40E+08| 5.08E+07| 3.04E+07 0
5 0 1.45E+07| 4.40E+07| 3.01E+07| 3.74E+08| 3.55E+07 0
6 0 2.95E+07| 1.61E+08| 1.49E+08| 2.00E+07| 7.17E+07 0
7 | 2.69E+04| 7.78E+05| 5.27E+05| 8.72E+05 0| 7.32E+06| 1.03E+06
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% BS54 FEET TRAFBELE T RFER GpIE

BB 1 2 3 4 5 6 7
1 | 2.52E+06| 1.44E+06| 4.60E+06| 7.25E+06 0 0 0
2 0 0 0 0 0 0 0
3 0 0| 9.26E+06| 1.04E+07 0 0 0
4 0 0| 7.24E+04| 1.44E+05 0 0 0
5 0 0 0 0 0 0 0
6 0 0 0| 4.50E+05| 6.00E+05| 1.94E+05 0
7 0 0 0 0 0 0 0

% B55 4w 2 AUST TAAFBELLTRFEL ShiE

2 1 2 3 4 5 6 7
1 | 5.57E+06| 3.93E+06 0 0 0 0 0
2 0| 1.39E+06| 7.62E+06| 2.71E+06 0| 7.12E+06 0
3 0 0 0 0 0 0 0
4 0 0 0| 3.17E+07 0| 7.46E+07 0
5 0 0 0 0 0 0 0
6 0 0 0 0 0 0 0
7 0 0 0 0 0 0 0

% B56 @G TAIFEFRFER G EpiE

2 1 2 3 4 5 6 7
1 0| 5.76E+07| 3.02E+07| 8.89E+06| 1.28E+06| 4.32E+07 1.48E+06
2 | 2.02E+05 0| 3.94E+07| 3.15E+07| 4.93E+05| 5.73E+06 0
3 0| 1.19E+08 0| 6.49E+07| 4.16E+06| 1.52E+07| 1.32E+05
4 0| 5.54E+07| 2.78E+08 0| 7.91E+06| 7.03E+07 0
5 0| 4.96E+06| 1.96E+07| 8.81E+06 0| 6.00E+07 0
6 0| 3.67E+07| 1.77/E+08| 9.83E+07| 2.27E+07 0 0
7 | 4.94E+01| 2.19E+02| 2.05E+02 0 0 0 0
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2 BS57T 2t T AAFEFFEL GhiE

e 1 2 3 4 5 6 7
1 0| 5.26E+04| 7.99E+04| 7.90E+04 0| 9.97E+03 0
2 0 0| 2.55E+04| 4.07E+03 0| 4.70E+02 0
3 0| 5.59E+01 0| 9.95E+04 0| 6.51E+03 0
4 0| 1.42E+01| 5.76E+01 0 0| 2.72E+03 0
5 0 0| 2.66E+04| 3.32E+04 0| 8.95E+03 0
6 0| 1.42E+04| 3.15E+04| 1.50E+04| 1.67E+04 0 0
7 0 0| 5.40E+00| 2.93E+00 0| 5.10E+01 0

% B58 AMEy IRIFEFFTEL

T 1 2 3 4 5 6 7
1 0| 2.59E+07| 2.52E+07| 3.55E+06| 4.49E+05| 2.54E+07| 1.76E+06
2 | 8.30E+05 0| 3.16E+08| 2.42E+08| 1.67E+06| 3.48E+07| 9.05E+03
3 0] 1.78E+08 0| 1.34E+08| 8.58E+06| 2.19E+07 0
4 0| 2.07E+07| 1.86E+08 0| 3.30E+06| 1.82E+07 0
5 0| 7.09E+07| 1.04E+08| 8.22E+07 0| 6.95E+07 0
6 0| 8.25E+05| 5.49E+06| 3.90E+06| 1.97E+08 0| 2.52E+04
7 | 1.06E+02| 1.27E+05| 7.07E+05| 5.16E+03 0| 9.04E+04 0

% B59 Fatty TrAfFEwRFER ik

T B 1 2 3 4 5 6 7
1 0| 1.00E+08| 2.79E+05| 2.66E+05 0| 3.30E+04 0
2 | 2.63E+05 0| 7.36E+06| 3.01E+06 0| 4.75E+05 0
3 0| 3.41E+08 0| 6.61E+06| 2.60E+06| 8.88E+05 0
4 0| 5.74E+07| 3.86E+08 0 0| 1.61E+05 0
5 0| 2.45E+05| 3.05E+06| 2.28E+06 0| 6.40E+05 0
6 0| 2.36E+07| 2.26E+07| 1.06E+07| 1.61E+06 0 0
7 0 0| 3.02E+03| 2.00E+04 0| 1.66E+02 0
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% B60 5 ity T AR EFFER G4

F 5 1 2 3 4 5 6
1 0 1.68E+07| 1.83E+06 1.34E+06 0| 5.96E+05 0
2 | 2.31E+08 0| 6.49E+07| 6.50E+06 0| 1.96E+06 0
3 | 1.06E+08| 4.32E+08 0| 1.56E+08| 7.80E+07| 5.00E+07 0
4 3.16E+08| 3.23E+08| 1.03E+09 0| 4.72E+06| 1.68E+07 0
5 | 5.94E+04| 3.53E+06| 1.62E+07| 9.53E+06 0| 8.46E+06 0
6 | 3.65E+07| 5.54E+06| 2.19E+07| 2.39E+07| 5.69E+06 0 0
7 0 0| 5.29E+04| 3.74E+04 0| 5.15E+05 0
%#B6L 27 FRF IRIAFEFRFIL G
% 5 1 2 3 4 5 6
1 0| 8.20E+07| 2.46E+08| 1.90E+07 0 0 0
2 | 9.41E+03 0| 7.37E+06| 5.82E+05 0 0 0
3 0| 2.03E+07 0| 2.29E+07 0 0 0
4 0| 2.78E+04| 1.51E+07 0| 3.43E+07| 3.36E+06 0
5 0| 2.55E+04| 5.64E+05| 2.33E+07 0| 7.56E+06 0
6 0 0| 6.89E+05 4.60E+07| 2.13E+06 0 0
7 0 0 0| 6.53E+06| 7.96E+04| 2.89E+06 0
2B62 rwsr EYUET TRAFBRFER G HF
F & 1 2 3 4 5 6
1 0| 2.42E+06| 3.33E+06| 3.04E+06 0| 4.26E+05 0
2 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0
4 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0
6 0 0 0 0| 7.55E+04 0 0
7 0 0| 3.07E+05| 5.98E+04 0| 2.26E+06 0
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ZB63#BFF TAAFBERFER G
W B 1 2 3 4 5 6 7
1 0 0 0 0 0 0 0
2 0 0| 1.11E+06| 9.71E+05 0] 1.12E+05 0
3 0 0 0| 2.44E+03 0| 1.65E+03 0
4 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0
6 0 0 0 0 0 0 0
7 0 0 0 0 0 0 0
#B64 RET £F IRIFEFFTEL
W 3B 1 2 3 4 5) 6 7
1 0| 1.89E+08| 2.04E+08| 9.20E+07| 7.35E+06| 1.43E+08| 1.50E+05
2 1.31E+07 0| 1.46E+08| 4.45E+07| 6.90E+06| 5.83E+07 0
3 2.50E+07| 9.35E+07 0| 1.23E+08| 6.66E+05| 3.36E+07 0
4 0| 4.17E+06| 1.12E+08 0| 5.10E+07, 3.07E+07 0
5 0| 1.45E+07| 4.40E+07| 3.01E+07 0| 3.55E+07 0
6 0| 2.95E+07| 1.61E+08| 1.49E+08| 2.04E+07 0 0
7 2.69E+04| 7.78E+05| 5.27E+05| 8.72E+05 0| 7.32E+06 0
% B65 £ it} TADFEFFEL 4R
W 32 1 2 3 4 5} 6 7
1 0| 7.18E+03| 2.30E+04| 3.62E+04 0 0 0
2 0 0 0 0 0 0 0
3 0 0 0| 5.21E+04 0 0 0
4 0 0| 3.62E+02 0 0 0 0
5 0 0 0 0 0 0 0
6 0 0 0| 2.25E+03| 3.00E+03 0 0
7 0 0 0 0 0 0 0
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E4

%2 B66 w32 AUSET I RAFBRFER GHE

2 1 2 3 4 5 6
1 0| 1.96E+04 0 0 0 0 0
2 0 0| 3.81E+04| 1.36E+04 0| 3.56E+04 0
3 0 0 0 0 0 0 0
4 0 0 0 0 0| 3.73E+05 0
5 0 0 0 0 0 0 0
6 0 0 0 0 0 0 0
7 0 0 0 0 0 0 0
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