
<264>



<265>



<266>



 

6-1-4-3-2 

 
 
 
 
 
 
 
 

   
  

<267>



6-1-4-3-2-1 

 

HAW TVF
 6-1-4-3-1

25 6 19 1  
 

 
FARSITE

 

 
 

2.1  
 

FARSITE 1      4.1.055 
Quantum GIS 2 1.8.0-Lisboa 

 
1 FARSITE

USDA Forest Service
 

2 Quantum GIS
 (GIS)  

 
2.2  

2.2.1 FARSITE  
FARSITE

2.2.1-1 FARSITE
6-1-4-3-2-1  

 
2.2.2  

10 km

<268>



6-1-4-3-2-2 

12 km 12 km
4 km

 
 

2.2.3  

10 km

2.2.3-1
6-1-4-3-2-2  

 
1

HAW
TVF

 
2 245

HAW TVF
 

3 245 62

 
4 62

62 Tall grass
 

 
2.2.4  

2.2.4-
1 2.2.4-1

 
 

<269>



6-1-4-3-2-3 

 
2.3  

2.2 4
2.3-1

 
 
 

  

<270>



6-1-4-3-2-4 

2.2.1-1  
  

 

10 m
1

2009  

 

 

100 m  

H21  

 

 

 

 28

10
2 

HP  
1 

PatchJGD( )  
2) 

 
 
 

  

<271>



6-1-4-3-2-5 

2.2.4-1  
 (m) 

HAW 37 

TVF 21 

 71 

* 1  
 

 
 

2.3-1  

 [deg]   

1 
23 

( ) 

 

12 km  

20

 

10 20

 

2 
293 

( ) 

3 225 

4 180 

 
 

 

<272>



6-1-4-3-2-6 

 
2.2.3-1  

 
 

<273>



6-1-4-3-2-7

2.2.4-1  

<274>



6-1-4-3-2-8 

 
3.1  

FARSITE 3.1-1 FARSITE
6-1-4-3-2-3  

 
3.2  

3.2.1  

3.2.1-1  
4 0.7

3.2.1-1 4
 

 
3.2.2  

HAW TVF

 
24

6-1-4-3-2-4  

3.2.2-
1  

 
 

3.3  
3.3-1 3.3-2

6-1-4-2-3-5  
HAW

TVF
200 1 121

350 77

<275>



6-1-4-3-2-9 

 
1 3

 
1  

200  
  JSMR

350  
 

 
3.4  

3.4.1  
Alexanderand Fogarty 

1
3.4.1-1  

FARSITE 4
6,085 kW/m Alexanderand Fogarty 

8.5 m
21 m  

 
3.4.2  

HAW
TVF

 
21 m

3.4.2-1
 

 
3.4.3  

6-1-4-2-3-6  
 

<276>



6-1-4-3-2-10 

3.5  
3.5.1  

 

 
3.5.1-1 2

IDLH Immediately Dangerous to Life and Health
IDLH 30 NRC Regulatory Guide 

1.78 Rev.1
IDLH

 
2

 
 HAW  
 TVF  

 
6-1-4-2-3-7  

 
3.5.2  

3.5.2-1  
IDLH

 
 

3.6  
3.6.1  

 

 
3.6.1-1
IDLH Immediately Dangerous to Life and Health

IDLH 30 NRC Regulatory Guide 1.78 
Rev.1

IDLH
 

<277>



6-1-4-3-2-11 

 

 
 HAW  
 TVF  

 
6-1-4-2-3-7  

 
3.6.2  

3.6.2-1  
IDLH

 

HAW 3.6.2-1 TVF
3.6.2-2  

 
 

 
  

<278>



6-1-4-3-2-12 

3.1-1  

  
   3 4 

 
[kW/m] 1  2,215 6,023 5,748 6,085 

 
[m/s] 3  0.29 0.68 0.64 0.67 

 
[hr] 2  12.9 2.1 1.8 0.7 

 
[kW/m2] 1  438 435 440 439 

 
[m] 1  780 1,620 1,620 1,620 

 
[hr] 3  0.06 0.12 0.05 0.13 

 
[m] 2  1.6 1.2 1.7 1.1 

 
[m] 2  0.6 0.4 0.6 0.4 

 1  10 14 10 15 
 

[kJ/m2] 1  7,720 8,957 9,098 9,083 

 
[hour] 2  17.9 24.7 26.1 16.8 

 
 
 

3.2.1-1  

 
 

 
1 2 3 4 

 

[hr] 

 

2  
12.9 2.1 1.8 0.7 

 
 

  

<279>



6-1-4-3-2-13 

3.3-1  

   
   3 4 

HAW 

 
[m] 1  14 13 13 13 

 
[ ] 1  79 78 78 77 

 
[W/m2] 1  2,912 2,161 3,153 1,950 

 
[hr] 3  0.06 0.12 0.05 0.13 

TVF 

 
[m] 1  13 13 13 13 

 
[ ] 1  121 121 118 117 

 
[W/m2] 1  7,946 5,891 8,606 5,313 

 
[hr] 3  0.06 0.12 0.05 0.13 

 
3.3-2  

   
   3 4 

 

 
[m] 1  19 15 19 14 

 
[ ] 1  75 69 77 67 

 
[W/m2] 1  829 616 897 558 

 
[hr] 3  0.06 0.12 0.05 0.13 

 
 
  

<280>



6-1-4-3-2-14 

3.4.1-1  

 
 
  

<281>



6-1-4-3-2-15 

3.5.1-1 IDLH  

 IDLH  

CO2 40,000 [ppm] 

CO 1,200 [ppm] 

 
 

3.5.2-1  
CO2  

 
[ppm] 

HAW TVF 
1 206 238 
2 74 68 
3 20 23 
4 4 14 

     
IDLH 40,000[ppm] 

     
CO  

 
[ppm] 

HAW TVF 
1 17.77 18.91 
2 6.80 6.02 
3 0.92 1.14 
4 0.41 1.03 

     
IDLH 1,200[ppm] 

 
 
  

<282>



6-1-4-3-2-16 

3.6.1-1 IDLH  

 IDLH  

 
 

1,750 [mg/m3] 

 
 

3.6.2-1  
PM10  

 
[mg/m3] 

HAW TVF 
1 0.52 0.52 
2 0.18 0.16 
3 0.03 0.04 
4 0.02 0.04 

     

IDLH 1,750[mg/m3] 
 
  

<283>



6-1-4-3-2-17 

 

 
3.2.1-1 4  

 

 
3.2.2-1  

<284>



6-1-4-3-2-18 

 

3.4.2-1  
 

<285>





6-1-4-3-2-20 

 
HAW TVF

 

 
HAW

TVF
 

 

 

 
 

 
[1] 

25 6 . 
[2] 29 4  
 
 

<287>



6-1-4-3-2-1-1 

6-1-4-3-2-1 

FARSITE  
 
 
1  

A
[1]

FARSITE  
 

2  

, http://fgd.gsi.go.jp/download/
10 m

 
 

 
http://vldb.gsi.go.jp/sokuchi/patchjgd h/download/index.html 

FARSITE
0 m  

 
2-1  

 
3  

3.1  

 [2]  
 

3.2  
FARSITE

 
 

3.2.1  

(100 m )
3.2.1-1  

<288>



6-1-4-3-2-1-2 

FARSITE FARSITE
Fuel Model

FARSITE Canopy Cover
 [2] 5.2 FARSITE

3.2.1-1 ( ) B-1 FARSITE Fuel-
Model 3.2.1-2  

 
3.2.2  

( 3.2.2-1 )  
3.2.2-2

 
FARSITE

3 51 80 4 81 100
3 3.2.2-3 3.2.2-4

 
 

3.2.3  

6-1-4-3-2-1-1  
3.2.1-1 5.2 FARSITE

3 DB-8-21( ) 4 [3]

 

 
Tall grass 10

Brush
3.2.3-1  

 
 

  

<289>



6-1-4-3-2-1-3 

3.2.1-1  
5.2 FARSITE  

 

 
 
 
 

<290>



6-1-4-3-2-1-4 

3.2.1-2  
( ) B-1 FARSITE Fuel-Model  

 

 
  

<291>



6-1-4-3-2-1-5 

3.2.2-1  
No.  

 

  

1 
 

10  

10  28 

2 
 

10 20  

10  

20  
29 

3 
 

20 30  

20  

30  
32 

4 
 

30 40  

30  

40  
34 

5 
 

40  

40  36 

6  

10  

10  27 

7  

10 20  

10  

20  
31 

8  

20 30  

20  

30  
33 

9  

30 40  

30  

40  
35 

10  

40  

40  37 

11 
 

 

 30 

12  Chaparral  

6 feet  
4 

13   

 

 

-1 

<292>



6-1-4-3-2-1-6 

No.  

 

  

14 

 

Tall grass  

2.5 feet  
3 

15 
 

Brush  

2 feet  
5 

16 

 

 99  

-9999  99   
 

3.2.2-2  
  

  

    

27 10  27 10  

28 10  28 10  

29 10 20  29 10 20  

30  30  

31 10 20  31 10 20  

32 20 30  29 10 20  

33 20 30  31 10 20  

34 30 40  29 10 20  

35 30 40  31 10 20  

36 40  29 10 20  

37 40  31 10 20  

 
 
  

<293>



6-1-4-3-2-1-7 

3.2.2-3 FARSITE  
FARSITE    

1 20  

2 21 50  

3 51 80  

4 81 100  

 
 

3.2.2-4 FARSITE  
 3  4  

   

   

 
 

<294>



6-1-4-3-2-1-8 

 

2-1  

<295>



6-1-4-3-2-1-9 

 
3.2.1-1  

<296>



6-1-4-3-2-1-10 

 
3.2.3-1  

 
  

<297>



6-1-4-3-2-1-11 

3  
10

 
 

( ) 2007 2017
38.2  

( ) 2007 2017 11  
( ) 2007 2017

17.5 m/s  
( ) (3)

 
 

FARSITE  
 

( ) FARSITE
 

( ) m/s FARSITE km/hour
 

( ) 
0  

( ) 
 

( ) 

5:00 15:00  
 

 
 
  

<298>



6-1-4-3-2-1-12 

4 FARSITE  
FARSITE

4-1 FARSITE  
 
  

<299>



6-1-4-3-2-1-13 

4-1 FARSITE  
   

 

  

2-1    

10 m 

 

  

3.2.1-1 

 (100 m )

 

 

 

 3.2.3-1 

  

 9  3 Tall grass, 4:Chaparral, 5:Brush, 27 10

,28 10 ,29 10

20 ,30 ,31 10

20 ,99  

 2  

20

10 20

 

 3 

3  

 

 

 

km/hr  
63 

2007 2017 17.5 m/s

63 km/hr  

 

deg  
23 

1  

 

293 
2  

 

225 
3   

180 
4   

 

 
39 

2007 2017

38.2  

 

 
11 2007

2017 11  

<300>



6-1-4-3-2-1-14 

   

 

mm  
0 0  

 

 
0 0  

 5:00 
 

15:00 
 5:00 15:00

 

 
 
 
  

<301>



6-1-4-3-2-1-15 

5  
[1] A

25 6 . 
[2] ( )

24 6 . 
[3] ( ) DB-8-01

7 . 
 

<302>



6-1-4-3-2-1-1-1 

6-1-4-3-2-1-1 

 
 

 
1  

1-1
1000 m2 30 m×30 m 49 

1-1  
 

1-1  
 10  

  

 

 

<303>



6-1-4-3-2-1-1-2 

1-1  
 

  

<304>



6-1-4-3-2-1-1-3 

2  
2-1 20

FARSITE 10
20 2-1  

 
2-1  

No.    

1   20  

2   20  

3   40  

4   40  

5   40  

6   40  

7   40  

8   20  

9   40  

10   40  

11   40  

12   40  

13   40  

14   30  

15   30  

16   30  

17   40  

18   40  

19   40  

20   40  

21   40  

22   40  

23   40  

24   40  

25   40  

26   40  

27   40  

28   40  

<305>



6-1-4-3-2-1-1-4 

No.    

29   40  

30   40  

31   20  

32   40  

33   20  

34   30  

35   30  

36   30  

37   20  

38   20  

39   20  

40   10  

41   10  

42   10  

43   40  

44   40  

45   40  

46   20  

47   20  

48   40  

49   40  

 
 
 
 
 
 
 
 
 
 
 
 
 

<306>



6-1-4-3-2-1-1-5 

   

1  

20  

 
3  

40  

 
40  

10  

 
2-1 1 4

 
 
 
 

<307>



6-1-4-3-2-1-1-6 

   

33  

20  

 
34  

30  

 
29  

40  

 
2-1 2 4

 
 
 
 

<308>



6-1-4-3-2-1-1-7 

   

46  

20  

 
16  

30  

 
5  

40  

 
2-1 3 4

 
 
 
 

<309>



6-1-4-3-2-1-1-8 

   

14  

30  

 
9  

40  

 
2-1 4 4

 
  

<310>



6-1-4-3-2-2-1 

6-1-4-3-2-2 

 
 
1  

A
[1]

 
 

 
 

29
1-1  

 
 

 
1-1  

 
  

<311>



6-1-4-3-2-2-2 

2  
 

245  
62  

 
 

1
2-1  

 
1

HAW
TVF

 
2 245

HAW TVF
 

3 245 62

 
4 62

62 Tall grass
 

 

<312>



6-1-4-3-2-2-3 

 
2-1  

 
  

<313>



6-1-4-3-2-2-4 

3  
3.1 1  

1
10 20

1  
 
3.2 2  

2 10 20
245

2  
 
3.3 3  

3 245 62
 

 
3.4 4  

4 62 Tall 
grass  

 
4.  
[1] A

25 6 . 
 

 
  

<314>



6-1-4-3-2-3-1 

6-1-4-3-2-3 

FARSITE  
 
1 FAESITE  

FARSITE
100 m

1-1
1-1 1-4  

 
1-1  

 1 2 3 4 

 

kW m  
2,215 6,023 5,748 6,085 

 

hr  
12.9 2.1 1.8 0.7 

 
 
 
 
 
 

<315>



6-1-4-3-2-3-2 

 

 

 

 
1-1 1  

<316>



6-1-4-3-2-3-3 

 

 

 

 

1-2 2  

<317>



6-1-4-3-2-3-4 

 

 

 

 

1-3 3  

<318>



6-1-4-3-2-3-5 

 

 

 

 
1-4 4  

  

<319>



6-1-4-3-2-4-1 

6-1-4-3-2-4 

 
 
1  

5 1
8 4

1-1  
 
 

 
1-1  

  
  
  

<320>



6-1-4-3-2-4-2 

2  

 
2.1  

2.1-1 2.1-1
 

2.2  
2.2-1 2.1-1  

 
2.3  

2.3-1  
 

2.1-1  
 1,500  

 2.8m3/min 

 3  

 
 

2.2-1  
 1,500  

 2.8m3/min 

  

 300  

 1  

 
 

2.3-1  
 102  

 41  

 7  

 3 20m 

 
 
 
 
 

<321>





6-1-4-3-2-4-4 

 
3  

3.1  
2  

 
 

3.2  
1

 

 
3.2-1  

 
 

  

<323>



6-1-4-3-2-4-5 

 
 

 

 
3.2-1  

  

<324>



6-1-4-2-3-5-1 

6-1-4-2-3-5 

 
 
 
1  

A
[1] FARSITE

1-1 FAESITE
1-2  

2 
1-1  

 
  

<325>



6-1-4-2-3-5-2 

1-1  
   

FARSITE 
 

 

[kW/m]  

100 m  

 

 

[kW/m2] 
 

100 m  

 

 

[m] 

 

 

 

[hour] 
 

 

[m/s]   

 

[kJ/m2]  

 

FARSITE

 

 

[kW/m2] 

NFPA

0.377  
 

 

[hour] 

 

1-1  

 

[m]  

×10 m  

 

 

[m] 

 /3  

 
 
  

<326>



6-1-4-2-3-5-3 

1-2 FAESITE  
 1 2 3 4 

 

[m] 
1.6 1.2 1.7 1.1 

 

[hour] 
12.9 2.1 1.8 0.7 

 

[kW/m2] 
438 435 440 439 

 

[hour] 
0.06 0.12 0.05 0.13 

 

[m] 
780 1,620 1,620 1,620 

 

[m] 
0.6 0.4 0.6 0.4 

 
 

 
1-1  

 
 
  

<327>



6-1-4-2-3-5-4 

2  
1-2

10 m
2-1

 
 

1
1tan1

1
1tan2

1
tan1 11

2

1

n
n

nnB
nA

ABn
nAm

n
m

n
 

RLn
RHm

mnB

mnA

/
/

1

1
22

22

 
 

 
H  [m] 
L  [m] 
R  [m] 

 
10 m F’ 

 
 

fRFE      

fRFE 2      
 
E  [W/m2]  

 
Rf  [W/m2] 
F’ 10m  

  
 
 

<328>





6-1-4-2-3-5-6 

3  
3.1  

3-1 3-1  
 

3.2  
3.2.1  

200 6-1-4-2-3-5-1

 
 
3.2.2  

SMA41
350  

  JSMR
350  

 
3.3  

3.3.1  
1 2

200
 

 x
Tk

xt
TCp

  

Lx
x
T

xTThE
x
Tk

0

0)( 0
  

  
T    [ ] 

   2,400 [kg/ m3]  

pC
 

  963 [J/kg/K] 3  

k   1.74 [W/ m/K] 3  

<330>



6-1-4-2-3-5-7 

E   [W/m2] 

L    [m] 
h   17.0 [W/m2/K] 4  

0T  50 [ ]  

10 
 

 

 
 

fRE   
E  [W/m2] 
Rf  [W/m2] 

 
 

L
 

 

1
1tan1

1
1tan2

1
tan1 11

2

1

n
n

nnB
nA

ABn
nAm

n

m
n

 

RLn
RHm

mnB

mnA

/
/

1

1
22

22

 
 

 
H  [m] 
L  [m] 
R  [m] 

 

 

<331>



6-1-4-2-3-5-8 

 

 
 

3.3.2  

5

350  

T = + 1  

T    [ ] 

E   [W/m2] 

h   17.0 [W/m2/K] 4  

0T  50 [ ]  

10 
 

 

 
 

fRE   
E  [W/m2] 
Rf  [W/m2] 

 
 

L
 

 

1
1tan1

1
1tan2

1
tan1 11

2

1

n
n

nnB
nA

ABn
nAm

n

m
n

 

<332>



6-1-4-2-3-5-9 

RLn
RHm

mnB

mnA

/
/

1

1
22

22

 
 

 
H  [m] 
L  [m] 
R  [m] 

 

 
 
  

<333>



6-1-4-2-3-5-10 

3-1  
 (m) 

HAW 37 

TVF 21 

 71 

* 1  
 

3-1  
 
4.  
[1] A

25 6 . 
[2]  1995  
[3]  1988  

<334>



6-1-4-2-3-5-11 

[4] 2010  
[5]

2007  
 

 

<335>



6-1-4-2-3-5-1-1 

6-1-4-2-3-5-1   
 

 
 

1  
 1

200
1-1

 
 

 

1-1  
 

2.  
[1] 

2007  
  

<336>



6-1-4-2-3-6-1 

6-1-4-2-3-6 

 
 

1.  

HAW TVF

 
 

2.  

 

 

 
1-1  

 
1-1  

    

  

 

 

 

 

 

 

 

 

 

 

 

 

<337>



6-1-4-2-3-6-2 

  

<338>



6-1-4-2-3-7-1 

 
 
 
1  

  
 

2  
 [1]

 
HAW TVF

2-1  
10 [2] [3]

PM10  
 

2-1  
  

   

  HAW  

TVF  

 
  

<339>



6-1-4-2-3-7-2 

3.  
3.1  

HAW TVF

85 10 97
0.3 m

 

 
HAW 3-1 TVF 3-2

 
 

3.2  
HAW TVF

CO, CO2, PM10
4

Immediately Dangerous to Life of Health 5 IDLH

 

FARSITE

3.2-1
3.2-2

 
6-1-4-2-3-7-1

 
IDLH

HAW TVF
 

TVF
30

HAW
30

<340>



6-1-4-2-3-7-3 

 
 

30
 

 
  

<341>



6-1-4-2-3-7-4 

3.2-1  
CO2  

 
HAW TVF 
 

[ppm] 
 

[hr] 
 

[ppm] 
 

[hr] 
1 206 2.5 238 2.0 
2 74 1.5 68 1.5 
3 20 3.0 23 6.5 
4 4 1.5 14 1.0 

     
IDLH 40,000[ppm] 

     
CO  

 
HAW TVF 
 

[ppm] 
 

[hr] 
 

[ppm] 
 

[hr] 
1 17.77 2.5 18.91 1.0 
2 6.80 0.25 6.02 0.25 
3 0.92 9.0 1.14 9.0 
4 0.41 1.5 1.03 1.0 

     
IDLH 1,200[ppm] 

 
  

<342>



6-1-4-2-3-7-5 

3.6.2-1  
PM10  

 
HAW TVF 
 

[mg/m3] 
 

[hr] 
 

[mg/m3] 
 

[hr] 
1 0.52 2.5 0.52 2.5 
2 0.18 0.25 0.16 0.25 
3 0.03 9.0 0.04 6.5 
4 0.02 1.5 0.04 1.0 

     

IDLH 1,750[mg/m3] 

 
  

<343>





6-1-4-2-3-7-7 

4.  
[1] 25 6 . 
[2] 25 48 5 8  
[3]  

38 p.1-6 2010  
[4] 29 4 .  
[5]The National Institute for Occupational Safety and Health 

(NIOSH),Immediately Dangerous To Life or Health (IDLH) Values 
(https://www.cdc.gov/niosh/idlh/intridl4.html) 

 
 

<345>



6-1-4-2-3-7-1-1 

6-1-4-2-3-7-1 

 
 
 
1  

FARSITE  
FARSITE

 
(a) CO2  
(b) CO  
(c) PM10  
(d)  

 
(a) (d)

[1]  
 

 

2

2

2

2

2

2

2
exp

2
exp

2
exp

2 z

e

z

e

yzy
xyz

HzHzy
u

QC  

 
CONCAWE  

 4/32/1175.0 uQH He   

Cxyz   [ kg/m3] 
Q [m3/s kg/s] 
He  [m] 

y z  
QH  [cal/s] 
u [m/s] 
y [m] 
z [m] 

 
 

CRSTER 1-1
[2] 

 

<346>



6-1-4-2-3-7-1-2 

 
 

 
 

 

1-2  
 

 
VG  [m/s] 
D  [m] 

s [g/m3] 
g  [m/s2] 
 [m2/s] 
a [g/m3] 

  

<347>



6-1-4-2-3-7-1-3 

 
1-1 CRSTER  

 
 

 
1-2  

<348>



6-1-4-2-3-7-1-4 

2  
 

 
 

 
 

 
 

 
2.1  

 
T.P. 2-1  

 
2.2  

FARSITE
 

 
 CO CO2 

 PM10 
 

2.3  
2.3 FARSITE

 
 

2.4  
FARSITE  

2-2
m m

A
 

 
2.6  

1 4
 

<349>



6-1-4-2-3-7-1-5 

 
2-1  

  
 

(m) 

(T.P.+m) 

( )  

HAW  21.00 6.00 27.00 
TVF  25.45 7.65 33.10 

 
2-2 (Briggs ) 

 
 
 
  

<350>



6-1-4-2-3-7-1-6 

3.  
3-1 3-12

 
  

<351>



6-1-4-2-3-7-1-7 

 
H 
A
W  
 

2.5 206 [ppm] 

 

T 
V 
F 

2.0 238 [ppm] 

3-1 CO2 1  
 
 
 
 

<352>



6-1-4-2-3-7-1-8 

 
H 
A
W  
 

1.5 74 [ppm] 

T 
V 
F 

1.5 68 [ppm] 

3-2 CO2 2  
 
 
 
 

<353>



6-1-4-2-3-7-1-9 

 
H 
A
W  
 

3.0 20 [ppm] 

T 
V 
F 

6.5 23 [ppm] 

3-3 CO2 3  
 
 
 
 

<354>



6-1-4-2-3-7-1-10 

 
H 
A 
W 
 

1.5 4 [ppm] 

T 
V 
F 

1.0 14 [ppm] 

3-4 CO2 4  
 
 
 
 

<355>



6-1-4-2-3-7-1-11 

 
H 
A 
W 
 

2.5 17.77 [ppm] 

T 
V 
F 

1.0 18.91 [ppm] 

3-5 CO 1  
 
 
 
 

<356>



6-1-4-2-3-7-1-12 

 
 
H 
A 
W 
 

0.25 6.80 [ppm] 

T 
V 
F 

0.25 6.02 [ppm] 

3-6 CO 2  
 
 
 

<357>



6-1-4-2-3-7-1-13 

 
H 
A 
W 
 

9.0 0.92 [ppm] 

T 
V 
F 

9.0 1.14 [ppm] 

3-7 CO 3  
 
 
 
 

<358>



6-1-4-2-3-7-1-14 

 
H 
A 
W 
 

1.5 0.41 [ppm] 

T 
V 
F 

1.0 1.03 [ppm] 

3-8 CO 4  
 
 
 
 

<359>



6-1-4-2-3-7-1-15 

 
H 
A 
W 
 

2.5 0.52 [mg/m3] 

 

T 
V 
F 

2.5 0.52 [mg/m3] 

 

3-9 PM10 1  
 
 
 
 

<360>



6-1-4-2-3-7-1-16 

 
H 
A 
W 
 

0.25 0.18 [mg/m3] 

 
T 
V 
F 

0.25 0.16 [mg/m3] 

 
3-10 PM10 2  

 
 
 
 

<361>



6-1-4-2-3-7-1-17 

 
H 
A 
W 
 

9.0 0.03 [mg/m3] 

 
T 
V 
F 

6.5 0.04 [mg/m3] 

3-11 PM10 3  
 
 
 
 

<362>



6-1-4-2-3-7-1-18 

 
H 
A 
W 
 

1.5 0.02 [mg/m3] 

 

T 
V 
F 

1.0 0.04 [mg/m3] 

 
3-12 PM10 4  

 
 
 
 

<363>



6-1-4-2-3-7-1-19 

4  
 
[1] [ ] . 
[2] EPA-450/2-77/013, “User’s Manual for Single-Source (CRSTER) Model. 
 
 

<364>



6-1-4-3-3 
 
 
 
 
 
 
 
 
 

HAW TVF
 

 
  
 

<365>



6-1-4-3-3-1

1.  

HAW TVF
 

6-1-4-2-1

25 6 19 1

 
 

2.  

2

2-1  
(1

2 4
 

(2 1 4 3 4
6 16 19 1 43

100 1 12
19 2,20 24 27 3671 6 3671 37

3671 41 3671 44 3671 46 6223 54 6223
55 6223 60 6223 61 6318

6223 65 6225 40 6225 806 6225 821 6225
832 6225 833 5588 2 5590 9 5591

1 5598 1 5599 7 5600 5 (39 1 39 2
1 20 21 2 21 4 22

2 2 3 22 17 22 21 34 9,34 10 34 13
34 21 2988

 
 

10 km 53 km
2-2  

  

<366>



6-1-4-3-3-2

2-1  
 
 

 

2-2  
 

 

<367>



6-1-4-3-3-3

 
3.  

 
 

3.1  
3.l.1  

10 km 500
10 km 3.1-1  

3.1-1  
1

 
2

 
 

3.1.2  
 

(1  
a.

2
 

b.  
c. a.

 
d.  
e.  
f. 3  

(2  

1.5 m 3
 

 
3.2  

 
 

 
 

<368>



6-1-4-3-3-4

 
 
 

6-1-4-3-3-1
3.2-1 3.2-1

3.2-2  
 

3.3  
(1  

2

 
 

(2  
a.  

200 1

SMA41
350 2  

1  

200  
2  JSMR

350
 

 
b.  

3.3-1
6-1-4-3-3-2  

52.7
200

 
 

c.  

3.3-2

<369>



6-1-4-3-3-5

6-1-4-3-3-2  
52.2

350
 

 
  

<370>



6-1-4-3-3-6

 
3.1-1  

2

 
 

 
3.2-1  

 [ ] 

 1,600 

2  600 

 

 

 
6,800 

 
 

3.3-1  

 
 

[ ] 

 

[ ] 

 52.7 195 

2  50.5 29 

 

 

 
50.3 257 

 
 
 

  ] 

 

 

 

 7,322.6 

 

 

2  

 150 

 

 

 
 

 22,019 

<371>



6-1-4-3-3-7

3.3-2  

 
 

[ ] 

 

[ ] 

 52.2 97 

2  50.4 15 

 

 

 
50.2 127 

 
 

 

 
3.1-1 10km  

 

<372>



6-1-4-3-3-8

3.2-1  
 

<373>



6-1-4-3-3-9

 
3.2-2  

 
  

<374>



6-1-4-3-3-10

4.  

10 km

600 m
6-1-4-3-3-3  

  

<375>



6-1-4-3-3-11

5.  
5.1  

10 km

600 m

 
 

5.2  
HAW TVF

 
 

5.3  
HAW TVF

HAW 5.3-1 TVF
5.3-2 6-1-4-3-3-3  

 
  

<376>





6-1-4-3-3-13

 
6.  

 
 

6.1  
6.l.1  

10 km
LNG 1 LNG LPG

2 LNG LNG
6.1-1  

 
 
6.1.2  

 
a. LNG

1 LNG LPG 2 LNG
LNG 6.1-2  

b.  
c.  
d.  

 
6.2  

 
 

 
6-1-4-3-3-4  

 
6.3  
(1  

LNG 1 LNG LPG
2 LNG

 
 

(2  
a.  

0.01 MPa
 

 
b.  

LNG

<378>



6-1-4-3-3-14

6.3-1  
407 m 4 km

 
 
 

 
6.1-2 LNG  

  m3  

1 LNG  
 

 
230,000 

LPG  
 

 
50,000 

2 LNG  
 

 
230,000 

 
 

6.3-1  

 
 

[ ] 

 

[ ] 

LNG  407 4,000 

 

<379>



6-1-4-3-3-15

 
6.1-1 LNG  

 
 
  

<380>



6-1-4-3-3-16

7.  
10 km

52.7
HAW TVF

52.2
 

600 m

 
10 km

 

HAW TVF

 
  

<381>



6-1-4-3-3-17

8.  
[1] 

25 6 . 
[2]   
 
 

<382>



6-1-4-3-3-1 

6-1-4-3-3-1  
 

 
1.  

B
[1]

1-1  
 

1-1  

 
 

 

 

1 

[W/m2] 
2 

[kg/m2/s] 

 

[kg/m3] 

 

[ ] 

 

 7,322.6 42,000 0.044 860 3 7,200 

2

 

 150 42,000 0.044 860 3 160 

 

 

 

 22,019 58,000 0.055 783 4 7,100 

1  
2 NUREG-1805  
3 JIS K2204-2007  
4 JIS K2202-2012  

 
2.  

R
 

 = / [m] 
R m S  [m2] 
 

4  
2-1  

 
 
 

<383>



6-1-4-3-3-2 

 
2-1  

 
 

[ ] 

 

[ ] 

 7,200 47.874 

2  160 7.137 

 

 

 
6,800 47.540 

 
3.  

 

=
×

 

t s V  
R m m/s] 
 

 
3-1  

 
3-1  

 
 

 
[ ] 

 

 

[kg/m2/s] 

 

[kg/m3] 

 

 

[ ] 

 
7,322.6 47.874 0.044 860 19,903 

2  
150 7.137 0.044 860 18,347 

 

 

 

22,019 47.540 0.055 783 44,178 

 
 

4.  
4-1  

 
 
 

<384>



6-1-4-3-3-3 

 
4-1  

 [ ] 

 1,600 

2  600 

 

 

 
6,800 

 
 
5.  

 
 

=
1

tan (
1

) +
( 2 )

tan
( 1)
( + 1)

1
tan

( 1)
( + 1)  

m 3 n A=(1+n)2+m2 B=(1-n)2+m2 

 
L m H m R m] 

m,n,A,B 5  
5-1  

 
5-1  
 [ ] [ ] [-] 

 1,600 47.874 l.75E-03 

2  600 7.137 2.73E-04 

 

 

 
6,800 47.540 9.39E-05 

 
  

<385>



6-1-4-3-3-4 

6.  
E

 
E=Rf  

E W/m2 Rf W/m2  
 

3  
6-1  

 
6-1  

 
[W/m2] 

 

[-] 

 

[W/m2] 

 42,000 l.75E-03 73.50 

2  

 
42,000 2.73E-04 11.47 

 

 

 
58,000 9.39E-05 5.45 

 
7.  
[1] B

25 6 . 
 

  

<386>



6-1-4-3-3-2-1 

6-1-4-3-3-2
 

 
1.  

2

 
 

2.  
2.1  

2.1.1  

200
6-1-4-3-3-2-1  

 
2.1.1  

SMA41 350
 

  JSMR
350  

 
2.2  

1

T
200

200  
 

= + 1 + 1 +  

 
T : x[m] [ ] 
T0 50 [ ] 1 

 17 [W/m2/K] 2  
 [m2/s]) 
 2400 [kg/ 3] 3  

 963 [J/kg/K] 3  
 1.74 [W/m/K] 3  

E [W/m2] 

<387>



6-1-4-3-3-2-2 

 [s] 
 0 [m]  

10
 

 

B
[4]

 
 

  fRE  
E  [W/m2] 
Rf  [W/m2] 

 
 

L
 

 

 
1
1tan1

1
1tan2

1
tan1 11

2

1

n
n

nnB
nA

ABn
nAm

n

m
n

 

  
 

H  [m] 
L  [m] 
R  [m] 
 

 

 

 
1

 
2.2-1  

52.7 200
200

<388>



6-1-4-3-3-2-3 

 
 

2.3  

5

T 350
350

 

T = +

T   [ ] 
E  [W/m2] 
h  17.0 [W/m2/K] 2  
T0 50 [ ] 1 

10 
 

 

 
 

  fRE  
E  [W/m2] 
Rf  [W/m2] 

 
 

L
 

 

 
1
1tan1

1
1tan2

1
tan1 11

2

1

n
n

nnB
nA

ABn
nAm

n

m
n

 

  
 

H  [m] 
L  [m] 
R  [m] 

 

 
1

<389>



6-1-4-3-3-2-4 

 
2.2-2  

52.2 350
SMA41 350

 
 

  

<390>



6-1-4-3-3-2-5 

 
2.2-1  

 
 

[ ] 

 

[ ] 

 52.7 195 

2  50.5 29 

 

 

 
50.3 257 

 
2.2-2  

 
 

[ ] 

 

[ ] 

 52.2 97 

2  50.4 15 

 

 

 
50.2 127 

 
 
 
 

3.  
[1] 1 1983  
[2] 2010  
[3]  2009  
[4] B

25 6 . 
[5]

2007  
 

<391>



6-1-4-3-3-2-1-1 

6-1-4-3-3-2-1  
 

 
 

1  
1

200
1-1  

 

1-1  
 

2.  
[1] 2007  

 
 

<392>



6-1-4-3-3-3-1 

6-1-4-3-3-3  
 

 
 
1  

10 km

600 m

 
 
2  

 [1]

 
HAW TVF

2-1  
10 [2] [3]

PM10  
 

2-1  
  

   

  HAW  

TVF  

  
3.  

3.1  
HAW TVF

85 97

<393>



6-1-4-3-3-3-2 

 

 
HAW 3-1 TVF 3-2

 
 

3.2  
600 m

<394>





6-1-4-3-3-3-4 

4.  
[1] 25 6 . 
[2] 25 48 5 8  
[3]  

38 p.1-6 2010  

<396>



6-1-4-3-3-4-1 

6-1-4-3-3-4 
 

 
1.  

4000 m LNG
1 LNG LPG 2 LNG

B
 

 
2.  

2-1  
 

2-1  
 1 LNG  LPG  2 LNG  

  

 

 

 

 

 

m3  230,000 50,000 230,000 

kg/m3  424.8  620  424.8  

K -  714 888 714 

 97,704 31,000 97,704 

1 5  
2 JIS K2240-2013  
3  

 
3.  

LNG 2
 

X = 0. ×  
 
X [m] 

14.4[m kg-1/3]  
K [-] 
W [-] 
 

 

 
2-1  

<397>



6-1-4-3-3-4-2 

 
A 97704+97704 / 97704+31000+97704  

0.863 
B 31000/ 97704+31000+97704  

0.137 
 

Wt 2-1  
 

Wt = 97704 + 31000 + 97704 = 475.823 
 

X  
 

X = 0.04 × 14.4 (714 × 1000 × × ) + (888 × 1000 × × ) = 407 
 

LNG 4000 m 407 m
LNG

 
 
4.  
[1] B

25 6 . 
 

<398>



6-1-4-3-4 
 
 
 
 
 
 
 
 
 

HAW TVF
 

 
  
 

<399>



6-1-4-3-4-1 

1.  

HAW TVF

 6-1-4-2-1

25 6 19 1

 
 
2.  

 
 

2.1  
2.1.1  

 
(1  

a. 
 

b.  
c. 10-7 /

 
d.  
e.  
f. 3  

(2  

1.5 m 3
 

 
2.l.2  

 
2.1.2-1 6-

1-4-3-4-1  
 

2.2  

<400>



6-1-4-3-4-2 

 
 

 
 

 
 
 

6-1-4-3-4-1 6-1-4-3-4-2
10-

2.2-1 10-

2.2-1  

B747-400
 

Do228-200 3 m3 F-15 15 m3

 

F-15

 
 

2.3  
(1  

 
 

(2  
a.  

200
SMA41

350  
 

b.  

<401>



6-1-4-3-4-3 

2.3-1 6-
1-4-3-4-3  

77.9
200

 

148.9
200 2.3-2

6-1-4-3-4-3-2  
 

c.  

2.3-3
6-1-4-3-4-3  

82.5
350

 

109.5
350 2.3-4

6-1-4-3-4-3-2  
  

<402>



6-1-4-3-4-4 

2.1.2-1  

  

 

 

 B737-800 

 B747-400 

 

 

 

 
B747-400 

 

 
Do228-200 

 

 
 

 
KC-767 

 
F-15 

 F-15 

 
 

2.2-1  

  
 

m  

 

 

 B737-800 228 

 B747-400 315 

 

 

 

 
B747-400 209 

 

 
Do228-200 95 

 

 
 

 
KC-767 200 

 
F-15 58 

 F-15 39 

 
 

<403>



6-1-4-3-4-5 

2.3-1  

  
[ ] 

 

[m] 

 B737-800 51.9 23 

 B747-400 63.9 57 

  
KC-767 59.7 46 

 F-15 77.9 15 

 
2.3-2  

 [ ]  

HAW 106.9 

TVF 148.9 

 
2.3-3  

  
[ ] 

 

[m] 

 B737-800 52.3 15 

 B747-400 64.8 36 

  
KC-767 61.0 31 

 F-15 82.5 11 

 
2.3-4  

 [ ]  

 109.5 

 
 

<404>



6-1-4-3-4-6 

2.2-1 10-  
  

<405>



6-1-4-3-4-7 

3.  
3.1  

 
2.  

 
3.2  

6-1-4-3-
4-4  

3.2-1  
 

2]

IDLH Immediately Dangerous to Life and Health 3]

IDLH 3.2-1  
 

 
 

 

 
 

 
3.3  

3.3.1  
2  

HAW  
TVF  

 
3.3.2  

 
CO2 4]

 
CO 5  
S02 N02 EPA FAA

Emission Factor 6 7  
 

<406>



6-1-4-3-4-8 

3.3.3  
 

1  
B737-800 

B747-400 
( )KC-767 
( - )F-15 

 
 

 
 

 
 

6-1-4-3-4-4-1  
 

3.4  
3.4-1 3.4-4 IDLH  

IDLH  
 

 
3.2-1  IDLH(Immediately Dangerous to Life and Health  

 
[ppm] 

CO2 CO S02 N02 

IDLH  40,000 1,200 100 20 

 
 

 
  

<407>



6-1-4-3-4-9 

3.4-1 ( B737-800) 

 
 

[ ] 

 

[m/s] 

 
[ppm] 

(IDLH ) 

] ] 
CO2 

(40,000) 

CO 

(1,200) 

S02 

(100) 

N02 

(20) 

HAW

 
21.000 35.0 17.165 11.407 171 2.75   

TVF  25.450 28.8 17.165 12.295 192 3.1   

 
 

3.4-2 ( B747-400) 

 
 

[ ] 

 

[m/s] 

 
[ppm] 

(IDLH ) 

] ] 
CO2 

(40,000) 

CO 

(1,200) 

S02 

(100) 

N02 

(20) 

HAW

 
21.000        

TVF  25.450        

 
 

3.4-3 ( ( )KC-767) 

 
 

[ ] 

 

[m/s] 

 
[ppm] 

(IDLH ) 

] ] 
CO2 

(40,000) 

CO 

(1,200) 

S02 

(100) 

N02 

(20) 

HAW

 
21.000        

TVF  25.450        

 
 

3.4-4 ( ( - )F-15) 

 
 

[ ] 

 

[m/s] 

 
[ppm] 

(IDLH ) 

] ] 
CO2 

(40,000) 

CO 

(1,200) 

S02 

(100) 

N02 

(20) 

HAW

 
21.000        

TVF  25.450        

<408>



6-1-4-3-4-10 

 
 
 

 
3.2-1  

 
  

<409>



6-1-4-3-4-11 

4.  
4.1  

 
2.  

 
4.2  

3. 
6-1-4-

3-4-4  

IDLH IDLH 4.2-1  
 

 
 

 
 

 
4.3  

4.3.1  
2  

HAW  
TVF  

 
4.3.2  

 
8 ( ) 0.10 0.15

0.15  
( )   

 
4.3.3  

 
1  

B737-800 
B747-400 

( )KC-767 
( - )F-15 

<410>



6-1-4-3-4-12 

 
 

 
 

 
 

6-1-4-3-4-4-1  
 

4.4  
4.4-1 4.4-4  

IDLH

HAW 4.4-1 TVF 4.4-2
 

 
 

4.2-1  IDLH(Immediately Dangerous to Life and Health  
 [mg/m3] 

IDLH  1,750 

 
 

 
  

<411>



6-1-4-3-4-13 

4.4-1 ( B737-800) 

 
 

[ ] 

 

[m/s] 

 [mg/m3] 

] ] IDLH 1,750[mg/m3] 

HAW

 
21.000     

TVF  25.450     

 
4.4-2 ( B747-400) 

 
 

[ ] 

 

[m/s] 

 [mg/m3] 

] ] IDLH 1,750[mg/m3] 

HAW

 
21.000     

TVF  25.450     

 
4.4-3 ( ( )KC-767) 

 
 

[ ] 

 

[m/s] 

 [mg/m3] 

] ] IDLH 1,750[mg/m3] 

HAW

 
21.000     

TVF  25.450     

 
4.4-4 ( ( - )F-15) 

 
 

[ ] 

 

[m/s] 

 [mg/m3] 

] ] IDLH 1,750[mg/m3] 

HAW

 
21.000     

TVF  25.450     

 

<412>





6-1-4-3-4-15 

 
5.  

10-7 /

77.9
HAW TVF

82.5

 

148.9
200

109.5 350  
10-7 /

IDLH

 

HAW TVF

 
  

<414>



6-1-4-3-4-16 

6.  
[1] 

25 6 . 1   
[2]    
[3] 29 4  
[4]The National Institute for Occupational Safety and Health 

(NIOSH),Immediately Dangerous To Life or Health (IDLH) Values 
(https://www.cdc.gov/niosh/idlh/intridl4.html) 

[5] Ver3.4) 
[6]Ross J.L., Ferek R.J. and Hobbs P.V. ” Particle and Gas Emissions from an In 

Situ Burn of Crude Oil on the Ocean" ,J. Air & Water Manage. Assoc. ,46 , 
pp.251-259(1996). 

[7]U.S. EPA AP-42 “ Compilation of Air Pollutant Emission Factors Volume I: 
Stationary Point and Area Sources". 

[8]FAA “Air Quality Procedures for Civilian Airports & Air Force Bases". 
[9] 46

11  
 
 

<415>



6-1-4-3-4-1-1 

6-1-4-3-4-1 
 

 
1.  

1-1  
 

1.1  

 
33 km

AIP

56 km ±60
6-

1-4-3-4-1-1 6-1-4-3-4-1-2  

B737-800  

6-1-4-3-4-1-3  

B747-400  
 

1.2  

 

B747-400  

Do228-200  
 

1.3  

 

 

<416>



6-1-4-3-4-1-2 

KC-767  

F-15  

 

F-15  
 

1-1  

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 
 
2.  

HAW
TVF

21 06 25 
1 10-

6-1-4-3-4-1-4
 

2.1  
2.1.1  

Pd, a = fd, a Nd, a A d, a( , ) 

<417>



6-1-4-3-4-1-3 

 
Pd,a  
fd,a Dd,a Ed,a

 
Dd,a  
Ed,a  
Nd,a  
A km2  

 
km2  

 
  

  

fd,a 1 1.43×10 4/27,887,158  

Nd,a 2 4210 
3 2.855×10 4 

4 33.2 km 
5 11.72° 

6 56 km 30 nm  

1
28 6  5 24

1 3  
5 24  

 1.
 

2 H24
2  

3 6-1-4-3-4-1-5  
4

 
5 6-1-4-3-4-1-2  
6 AIP JAPAN 6-1-4-3-4-1-1  

 
Pd,a 10- A 0.58 km2

228 m
 

  
2.1.2  

Pc = fc Nc A  
 

<418>



6-1-4-3-4-1-4 

Pc  
fc Gc Hc  

( km)  
Gc  
Hc km  
Nc  
A km2  
W km  

  
   

1 

IWAKI(IXE) SWAMP 

IWAKI(IXE)

KISARAZU(KZE) 

Y30 LOTUS SWAMP  

Fc 2 5.13×10-11 0.5/9,740,013,768  

Nc 3 365 33580 

W 4 14.816 18.52 

1 6-1-4-3-4-1-3  
2 28

6  5 24 0
0.5  

5 24  1  
 

3 365
6-1-4-3-4-1-6  

4
 

1 nm 1.852 km 6-1-4-3-4-1-3
 

 
Pc 10- A 1.06 km2

315 m
 

 
2.2  
2.2.1  

Pv = (fv Sv) A  
 
Pv  
fv  
Sv km2  
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6-1-4-3-4-1-5 

A km2  
 

  
fv 1  0.025 0.5 20  

 0.05 1 20  

Sv 2 37.2  
3 1 

1 28 6  
5 24 

0 1 0 0.5
 

2 28 6  
 

3
21 6  

 
 

Pv 10- A 0.50 km2

209 m
 

 
2.2.2  

Pv = (fv Sv) A  
 
Pv  
fv  
Sv km2  
A km2  

 
 

fv 1  1.75 35 20  

 1.20 24 20  

Sv 2 37.2  
3 0.1 

1 28 6  
5 24

35 24  
2 28 6  

 
3

<420>



6-1-4-3-4-1-6 

21 6  
 

 
Pv 10- A 0.13 km2

95 m
 

 
2.3  
2.3.1 

 
Pso = fso A So 
 
Pso  
fso  
A km2  
So

km2  

fso 1 
 0.025 0.5 20  

 0.05 1 20  

So 2 
 29.5  

 37.2  

1 28 6  
5 24

0 1 0 0.5
 

2 28 6  
 

 
Pv 10- A 0.46 km2

200 m
 

  
2.3.2 

 
Pso = fso A So 
 
Pso  
fso  
A km2  
So

<421>



6-1-4-3-4-1-7 

km2  
 

fso 1 
 0.35 7 20  

 0.20 4 20  

So 2 
 29.5  

 37.2  

1 28 6  
5 24

7 4  
2 28 6  

 
 

Pv 10- A 0.058 km2

58 m
 

  
2.3.3  

 
Pse = fse A Sse 
 
Pse  
fse  
A km2  
Sse km2  
 

fse 1  0.25 5 20  

Sse 2 175,720 

fse Sse 3 3.00 × 10-6 

1
28 6  

5
24 0

5  
2  
3  fse, Sse 1.42×10-6 km2

2  
6-1-4-3-4-1-7  

 
Pv 10- A 0.033 km2

39 m
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6-1-4-3-4-1-8 

 
  

  

<423>





6-1-4-3-4-1-2 
 

 
 

26 1 18.8
2 

30.5 3 

11.7  
 
 

 

 
1  
2 2015 HP  
3  

  

<425>



6-1-4-3-4-1-3-1 

6-1-4-3-4-1-3 
 

 
 

 
 

 
1 2 

 

R211 

DAIGO(GOC) SWAMP 
10.13 km 7 km × 

 

IWAKI(IXE) SWAMP 
0.20 km 

7.41 km 

4 nm  
 

 

IWAKI(IXE)

KISARAZU(KZE) 

5.14 km 
7.41 km 

4 nm  
 

 

IWAKI(IXE)-NAKAH 
16.70 km 

7.41 km 

4 nm  
× 

Y30 

LOTUS SWAMP 
1.72 km 

9.26 km 

5 nm  
 

Y108 

(DAIGO(GOC)

CHOSHI(CVC)) 

10.05 km 
9.26 km 

5 nm  
× 

1  
2 R211 

RNAV 
1 nm 1.852 km  
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6-1-4-3-4-1-3-2 

 
 

  

<427>



6-1-4-3-4-1-4-1 

6-1-4-3-4-1-4 
 

 
1.  

10-

 
 
2.  
2.1  

ai bi L
Si

2.1-1  
 

= L 2 L  
 

2.2  
Ri L

Si

2.1-2  
 

= = L L  

 
2.3  

HAW
TVF 2.3-

1  
 

 
2.4  

S
L  
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6-1-4-3-4-1-4-2 

 
2.3-1  

 ai bi Ri 
HAW  34.95 m 36.65 m  

TVF  44.30 m 59.80 m  

   3.23 m 

 
 
 
 
 

 

2.1-1  
 

 

 
2.1-2  

 
  

<429>



6-1-4-3-4-1-5-1 

6-1-4-3-4-1-5 
 

 
 

 
1.  

r
±60

 
 

2.  
2.1  

( , ) =
,

km2  

, = km2  

r0 55.56 km  
 

 
r0 1.55×10-  /km2  

 
2.2  

( , ) =
,

( ) km2  

, = km2  

f( ) =
2 2

2.1 ×
30.42

 

A ( )
2
3

 

=
3 × 2.6

 

r0 55.56 km  
x 6.80 km  
x = ×  

0.205 rad  
rP 33.23 km  
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6-1-4-3-4-1-5-2 

 
 

r0 2.85×10-4 /km2  

 
2.3

 
  

<431>



6-1-4-3-4-1-6-1 

6-1-4-3-4-1-6 
 

 

 
 

 24  

IWAKI(IXE) SWAMP 0 

IWAKI(IXE) KISARAZU(KZE) 0 

Y30 LOTUS SWAMP  92 

 
   

<432>



6-1-4-3-4-1-7-1 

6-1-4-3-4-1-7   
  

 
 

1  

20
20 5  

2 
2 

 
2  

5 

 

2 
 

2 
1-1
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6-1-4-3-4-1-7-2 

 
1-1  

 
  

<434>



6-1-4-3-4-1-7-3 

2  
1.

 
Pse = fse A Sse 
 
Pse  
fse  
A km2  
Sse km2  
 

fse 1  0.25 5 20  

Sse 2 175,720 

fse Sse 3 3.00 × 10-6 

1
28 6  

5
24 0

5  
2  
3  fse, Sse 1.42×10-6 km2

2  

 
 

3 2  
20 

20 5 
5 

2  

 
  
 

<435>



6-1-4-3-4-2-1 

6-1-4-3-4-2   
 

 
 
1.  

1.1  
6-1-4-3-4-1

1.1-1  

B747-400

 

Do228-200 3 m3 F-15
15 3

 

F-15

 
 

1.2  
1.2-1  

 
  

<436>



6-1-4-3-4-2-2 

 
1.1-1  

  
 

m  

 

 
 B737-800 228 

 

 

 

 
B747-400 209 

 

 
 

KC-767 200 

 F-15 39 
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6-1-4-3-4-2-3 

1.2-1  

 

 
 [m3] 

[W/m2] [kg/m2/s] 
[kg/m3] 

[m2] 

 
 

B737-

800 

JET 

A-1 
26.02  

50,000 0.039  840  

126  

  

B747-

400 

JET 

A-1 
216.84  700  

 

 

 

KC-

767 
JP-4 145.04  

58,000 0.051  760  

406  

 
F-15 JP-4 14.87  45  

1  “737 747 ” 
2 2012-2013  
3 -15  55 

2 5  
4 NUREG-1805  
5 JISK2209-1991  
6 web

 
7 3

 
 

<438>



6-1-4-3-4-2-4 

2  

 

= /   [m] 

R [m] S [m2] 
4  

2-1  
 
 

2-1  

  
[m2] [m] 

 B737-800 126 6.334 

  
B747-400 700 14.928 

 

 

 
KC-767 406 11.369 

 F-15 45 3.785 
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6-1-4-3-4-2-5 

3  

 

t =
×

 

t s V R m m/s] 
 

3-1  
 

3-1  

 
 [m3] [m] 

[kg/m2/s] 
[kg/m3] 

[s] 

 
 

B737-800 26.02 6.334 

0.039 840 

4,451 

  
B747-400 216.84 14.928 6,677 

  

KC-767 145.04 11.369 

0.051 760 

5,325 

 
F-15 14.87 3.785 4,925 

 
 

  

<440>



6-1-4-3-4-2-6 

4  
C

[1]

 

=
1

1
+

( 2 ) ( 1)
( + 1)

1 ( 1)
( + 1)

 

m = 3 , =  , = (1 + ) +  , = (1 ) +  

: L: [m] H: [m] R: [m] 
m,n,A,B 5  

4-1  
 

4-1  

  
[m] [m] [-] 

 B737-800 228 6.334 1.50E-03 

  
B747-400 209 14.928 1.00E-02 

  

KC-767 200 11.369 6.40E-03 

 F-15 39 3.785 1.90E-02 

 
 
 

  

<441>



6-1-4-3-4-2-7 

5  

 
=  

E: [W/m2] Rf: [W/m2] :  

3  
5-1  

 
5-1  

  

[W/m2] 
[-] [W/m2] 

 B737-800 

50,000 

1.50E-03 75 

  
B747-400 1.00E-02 500 

  
KC-767 

58,000 
6.40E-03 372 

 F-15 1.90E-02 1,102 

 
6.  
[1] C

25 6 . 
  

<442>



6-1-4-3-4-3-1 

6-1-4-3-4-3   
 

 
 
1.  

 
 

2.  
2.1  

2.1.1  

200
6-1-4-3-4-3-1  

 
2.1.1  

SMA41 350
 

  JSMR
350  

 
 

2.2  

1

T
200

200  
 

= + 1 + 1 +  

 
T : x[m] [ ] 
T0 50 [ ] 1 

 17 [W/m2/K] 2  
 [m2/s]) 
 2400 [kg/m3] 3  

C  963 [J/kg/K] 3  
 1.74 [W/m/K] 3  

<443>



6-1-4-3-4-3-2 

E [W/m2] 
 [s] 
 0[m]  

10
 

 

C
[4]

 
 

  fRE  
E  [W/m2] 
Rf  [W/m2] 

 
 

L
 

 

 
1
1tan1

1
1tan2

1
tan1 11

2

1

n
n

nnB
nA

ABn
nAm

n

m
n

 

  
 

H  [m] 
L  [m] 
R  [m] 
 

 

 

 
1

 
2.2-1  

77.9 200
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6-1-4-3-4-3-3 

200
 

  
2.3  

5

T 350
350

 

T = +

T   [ ] 
E  [W/m2] 
h  17.0 [W/m2/K] 2  
T0 50 [ ] 1 

10 
 

 

 
 

  fRE  
E  [W/m2] 
Rf  [W/m2] 

 
 

L
 

 

 
1
1tan1

1
1tan2

1
tan1 11

2

1

n
n

nnB
nA

ABn
nAm

n

m
n

 

  
 

H  [m] 
L  [m] 
R  [m] 
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6-1-4-3-4-3-4 

1
 

2.2-2  

82.5 350
SMA41 350

 
 

  
2.2-1  

  
[ ] 

 

[m] 

 B737-800 51.9 23 

  
B747-400 63.9 57 

  
KC-767 59.7 46 

 F-15 77.9 35 

 
 

2.2-2  

  
[ ] 

 

[m] 

 B737-800 52.3 15 

  
B747-400 64.8 36 

  
KC-767 61.0 31 

 F-15 82.5 11 

 
 
3.  
[1] 1 1983  
[2] 2010  
[3]  2009  
[4] C

25 6 . 
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6-1-4-3-4-3-5 

[5]
2007  

  
  

<447>



6-1-4-3-4-3-1-1 

6-1-4-3-4-3-1  
 

 
 

1  
1

200
1-1  

 

1-1  
 

2.  
[1] 2007  
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6-1-4-3-4-3-2-1 

6-1-4-3-4-3-2    
 

 
 

1  

 
6-1-4-3-4-3

F-15  
6-1-4-3-2

1
3  

 
2  

2-1 2-2  
 

2-1  

 
HAW TVF 

[ ]  [ ] [ ]  [ ] 

F-15  
77.9 27.9 77.9 27.9 

 

1  
79 29 121 71 

50  
 
 

2-2  

 
HAW 

[ ]  [ ] 

F-15  
82.5 32.5 

 

3  
77 27 

50  
 
 

3  
3-1  

200 SMA41
350  
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6-1-4-3-4-3-2-2 

 
3-1  

 [ ]  [ ] 

HAW 106.9 200 

TVF 148.9 200 

 109.5 350 

50  
 
 
  

 

<450>



6-1-4-3-4-4-1 

6-1-4-3-4-4   
 

 
 
1  

 
 
2  

[1]

 
HAW TVF

2-1  
10 [2] [3]

PM10  
 

2-1  
  

   

  HAW  

TVF  

  
3.  

3.1  
HAW TVF

85 10 97
0.3 m
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6-1-4-3-4-4-2 

 
HAW 3-1 TVF 3-2

 
 

3.2  
HAW TVF

CO, CO2, PM10
4

Immediately Dangerous to Life of Health 5 IDLH

 
HAW

30  
30

 
 

3.2.1  

 
 

6  

= ( ) + ( )  1  

 
Briggs 7  

= 1.6   2  

 
  

Q Nm3/s  
 m  

 m  
u m/s  
F m4/s3 = 0.037 QH 

 kcal/s A ,  
, kcal/kg)  

A m2  
 kg/m2/s  
 m  
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6-1-4-3-4-4-3 

 m  
 m  

  

<453>



6-1-4-3-4-4-4 

 
3.2.1-1  

 

 
 

Q  
QH  

2 He u
 

1  
 

IDLH
3.2.1-1 3.2.1-8 6-1-

4-3-4-4-1  
IDLH

HAW TVF
 

TVF
30

HAW 30

 

3.2.1-1 ( B737-800) 

 

[ppm] 

(IDLH ) 

CO2 

(40,000) 

CO 

(1,200) 

SO2 

(100) 

NO2 

(20) 

HAW

 
    

TVF      
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6-1-4-3-4-4-5 

3.2.1-2 ( B737-800) 

 
[mg/m3] 

 

HAW   

TVF   

3.2.1-3 ( B747-400) 

 

[ppm] 

(IDLH ) 

CO2 

(40,000) 

CO 

(1,200) 

SO2 

(100) 

NO2 

(20) 

HAW

 
    

TVF      

3.2.1-4 ( B747-400) 

 
[mg/m3] 

 

HAW   

TVF   

3.2.1-5 ( ( )KC-767) 

 

[ppm] 

(IDLH ) 

CO2 

(40,000) 

CO 

(1,200) 

SO2 

(100) 

NO2 

(20) 

HAW

 
    

TVF      

3.2.1-6  

<455>



6-1-4-3-4-4-6 

( ( )KC-767) 

 
[mg/m3] 

 

HAW   

TVF   

3.2.1-7 ( ( - )F-15) 

 

[ppm] 

(IDLH ) 

CO2 

(40,000) 

CO 

(1,200) 

SO2 

(100) 

NO2 

(20) 

HAW

 
    

TVF      

3.2.1-8 ( ( - )F-15) 

 
[mg/m3] 

 

HAW   

TVF   
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6-1-4-3-4-4-8 

3.2.1-1  
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6-1-4-3-4-4-9 

4.  
[1] 25 6 . 
[2] 25 48 5 8  
[3]  

38 p.1-6 2010  
[4] 29 4 .  
[5]The National Institute for Occupational Safety and Health 

(NIOSH),Immediately Dangerous To Life or Health (IDLH) Values 
(https://www.cdc.gov/niosh/idlh/intridl4.html) 

[6]  
[7]S.R.Hanna, G.A.Briggs and R.P.Hosker,Jr. “Handbook on Atmospheric 

Diffusion" , pp.13-15,DOE/TIC-11223.,U.S. DOE. 
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6-1-4-3-4-4-1
 

 
 
 

1.  
 

1-1 1-4  
 

 
1-1 B737-800 

 
 

[ ] 

 

[ ] 

HAW  228 21.000 

TVF  228 25.450 

 
1-2 B747-400 

 
 

[ ] 

 

[ ] 

HAW  209 21.000 

TVF  209 25.450 

 
1-3 ( )KC-767 

 
 

[ ] 

 

[ ] 

HAW  200 21.000 

TVF  200 25.450 

 
1-4 ( - )F-15 

 
 

[ ] 

 

[ ] 

HAW  39 21.000 

TVF  39 25.450 

 
  

<460>



 
2.  

2-1 2-2  
 

2-1  
 JetA-1 JP-4 

  [kJ/kg] 1 43,200 43,500 

         [kcal/kg] 2 10,300 10,300 

 [kg/m2/s] 1 0.039 0.051 

Emission Factor [kg/kg]   

CO2 3 2.9290 3.0530 

CO 4 0.0300 0.0300 

SO2 5 0.0010 0.0006 

NO2 5 0.0050 0.0050 

 6 0.1433 0.1493 

1 NUREG-1805  
2 1 J=4.184 cal  
3  

[1] 
4  [2] 
5 EPA FAA

Emission Factor  [3] [4] 
6 0.10 0.15

0.15  [5] 
  

<461>



 
2-2  

   
 

 
 

 

 

[Nm3/s] 

 

[m2] [kg/s] [kcal/s] [m4/s3] CO2 CO SO2 NO2 [kg/s] 

 

 
B737-
800 

Jet 
A-1 

126.0 4.91 50,500 1,868 7.322 0.118 0.0018 0.012 0.704 

 

 
B747-
400 

Jet 
A-1 

700.0 27.30 281,100 10,400 40.708 0.656 0.0096 0.067 3.913 

 
(

) 

KC-
767 

JP-4 406.0 20.70 213,200 7,888 32.174 0.497 0.0044 0.051 3.091 

 
( -

) 
F-15 

JP-4 45.0 2.29 23,500 869 3.560 0.055 0.0005 0.006 0.342 

              ×Emission Factor×22.4(L/mol ÷  

              ×Emission Factor 
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3.  
3-1 3-4  

 
3-1 B737-800 

 
 

[ ] 

 

[ ] 

 

 

[ 4/s3] 

 

[ /s] 

HAW  228 21.000 1,868 35.0 

TVF  228 25.450 1,868 28.8 

 
3-2 B747-400 

 
 

[ ] 

 

[ ] 

 

 

[ 4/s3] 

 

[ /s] 

HAW  209 21.000 10,400 58.5 

TVF  209 25.450 10,400 48.3 

 
3-3 ( )KC-767 

 
 

[ ] 

 

[ ] 

 

 

[ 4/s3] 

 

[ /s] 

HAW  200 21.000 7,888 51.8 

TVF  200 25.450 7,888 42.7 

 
3-4 ( - )F-15 

 
 

[ ] 

 

[ ] 

 

 

[ 4/s3] 

 

[ /s] 

HAW  39 21.000 869 8.3 

TVF  39 25.450 869 6.8 
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4.  
3-1 3-4 6 m/s  

4-1 6 m/s C
D D  

4-2 Pasquill Gifford 0  1000 m
E F D

4-3 2/10  
 

4-1  

U) 

m/s 

T kW/m2 Q kW/m2 

T 0.60 
0.60 T 

0.30 

0.30 T 

0.15 
0.15 T 

Q  

-0.020 

-0.020

Q 
-0.040 

-0.040 
Q 

U 2 A A-B B D D G G 

2 U 3 A-B B C D D E F 

3 U 4 B B-C C D D D E 

4 U 6 C C-D D D D D D 

6 U C D D D D D D 
6  

 
4-2 7  

Pasquill Gifford  

(  

   [ ] 

D 0.929 0.1107 0 1,000 

E 0.921 0.0864 0 1,000 

F 0.929 0.0554 0 1,000 

 
(  

   [ ] 

D 0.826 0.1046 0 1,000 

E 0.788 0.0928 0 1,000 

F 0.784 0.0621 0 1,000 
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4-3  
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