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0 
0 

0 
 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

2
3 

 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

3
5 

 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
 

50
 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
80

 
0 

20
 

0 

5
10

 

 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

 
0 

0 
0 

0 
0 
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0 
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0 

0 
0 

0 
0 
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0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

25
 

0 
0 

0 

10
20

 

 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 
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0 
0 

0 
0 

0 
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0 
0 
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0 
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0 
0 

0 
0 
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0 
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0 
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0 
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0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 
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2.9  

2.9.1  

6 9

 

2.9.2  

6 9

2-6 2-8  

 2-6    
  

m3/a  8000 2667  
h/a  8760 2920  

 

 2-7    
    

 
kg/a   15 10 18 

 0 0.2  0 0.8  0 0.8  
 

d  
 1 1 1 
 7 7 7 

 

 2-8    
    

kg/a  10 3 10 

d  90 90 90 

 1 1 0.7 

 0 0.4  0 0.3  0 0.3  

d  60 60 60 
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3  

3.1  

3.1.1  

 

3.1.2  

“111”  

3.1.3   

1  

XXX t/a 0.096%  

2  

“111” XXX t  

3.1.4  

3a 10a 30  

3.1.5  

1  

79°45�32� 79°47�15� 41°45�06� 41°45�39�  

2  

69.67hm2 65.67hm2

4hm2  

3.1.6  

 

3-1  
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3-1   
   

 

 

 

 

7854m/59698m3  

1 345m 6

1 132m  

2 2 2  

125m3 1 30

1 6

2 2 2  

  

 69.0m3/s 1 DK40-6-�20

 

 
3 2 1  

 

70m3

300m3  

2586 30m3

 

 2  

 
35kV

200m3   

 
17.6

m3 3.6 hm2  

 

 
 

 

16 40m×30m×3m 16 6m×6m×3m

8 6m×6m×3m

 

 
1

20m×10m×3m  
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 36m×12.4m×3.5m  

  

 

 

 

400m

2905m

45m 65 m3 2920m

60m 120 m3  

 

 

 
3 DN3000×6000 0.5m

 

 22.5m×12m×4.5m 3  

 
15m×9m×5m 7.5m×9m×5m

 

 

 

 

 
 

 2.8km

200m3 400m3  

 

 35kV  

 
 

 

8760m 6420m

13  

4790m

2140m 4.62 m2  

6 3920m 1760m  

 

 
 

2

1

 

 30m3/h + +
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3

65m×50m×1.5m 60m×45m  

 

350m3/d

 

12m3/h

 

 

4 75m×55m×1.5m 70m×50m

1.5mm HDPE 0.5m

 

 

5m3/h

+ +

55m×50m×1.5m

50m×45m  

 

3m3/h A/O

4m×3m×3m  

  
102m2

17m×6m×4.5m  

3.1.7  

6km 0.4 km 0.8km 5.93km2

59 31 31 90 90

52 88 950m 500m 0.5km2  

M9 M12

52 84 2450m 3020m

68 88 2500m

2920m
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950m 51° 80°

30 500m 600m 3-1  

2918m 2568m

25 m 500m

-  

3.1.8  

80 31 4 32

13  

330d 4 /d 6h/

180d 2 /d 6h/ 180d 4 /d 6h/

330d 1 8h  
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3-
1 
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3.2  

3.2.1  

 

 

 

1  

3.2.2  

 

 

35kV

 

2884.7m

2910m 2930m  

2  
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3.2.3  
15%

9% —— 4 4

3 1

 

3  

3.2.4  

 

1  

2086m 4m 6m

7cm 43cm

2 3  

2  

8760m 6420m

5.0m 7.0m

1  

3.2.5  

410m

450m

500m  

 

3-2  
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3-2    

3-2  

3-2    
     

1  t/a ***   
2  t/a 12750   
3  t/a 113343   
4  t/a 3850   

3.2.6  

3-3  

3-3    

       
 

1  m2 57640 64180 24350 25500 171670
2  m2 30859 9349 7610 3690 51508 
3  m2 10260 19065 7260 7590 44175 

4  
 m³ 130180 175200 35430 20400 361210
 m³ 99580 150410 35250 17600 302840
 m³ 30600 24790 180 2800 58370 
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5  
 m 700 650 370 300 2020 
 m³ 3500 2256 1846 1500 9102 
 m³ 1750 1301 920 750 4721 

6  
 m 1485 925 0 360 2770 
 m³ 3222 1980 0 780 5982 
 m³ 2440 1520 0 600 4560 

7  m 250 400 820  1470 

8  
 m 715 1075 350  2140 
 m³ 2061 3260 851  6173 
 m³ 5926 10328 1502  17756 

9  m2 8971 30406 3966 2827 46169 
10   3 2 1  6 

11  
 m 1000 1600  2600 

 m 570  750  1320 
12  m 590 830 340  1760 

3.3  

3.3.1  

3.3.1.1  

3-4  

3-4    
  

 2.35t/m3 
 1.6 

 38° 
f  1 3 

 0.92 
 10% 

 180Bq/ s·m2·%  

60%

80% 10% 20% 2% 3%

3-5  
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3-5   %  
 U SiO2 Al2O3 Fe2O3 MgO CaO Na2O TiO2 P2O5 

 0.073 93.49 3.38 0.62 0.32 0.11 0.05 0.04 0.03 

 K2O MnO2 S V Cr Ni Zn Pb Mo 

 0.05 0.01 0.49 0.001 0.001 0.001 0.001 0.001 0.001

3.3.1.2  

1                                                            

6km

52-88 2568m 2918m  

2  

 

3  

—  

3.3.1.3  

0.8m

0.8m  

3.3.1.4  

 

3.63 m3

2.78 m3 10a

0.85 m3 8.5 m3 11.5 m3

62 /52
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3.3.1.5  

— 2918m 2868m 2868m

8 2918m

2868m 2818m 2768m 2718m 2668m 2618m 2568m 2918m

2868m 2818m  

1 2885m

4000mm×1350mm

0.7m3 2 7.8m/s  

 

3.3.1.6  

3050m DK40-6-No20

69m3/s /

3-3  
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3-

3 
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3.3.1.7  

1  

300 m3 70m3/d 1200L/min

3h 216m3

DN125

DN100  

2  

166m3/d 238m3/d

2568m

3 D25-50×8 1 1

1 2568m �108×4

2  

30m3

 

3.3.1.8  

3 LG250W-8 2 1

 

3.3.1.9  

 

3.3.1.10  

CJY7-6G
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3-4  

 
3-4    

3.3.1.11  

1  

2818m 1 30

 

2  

24.67 m3/min  

3  

 

4  

GIS

 

5  

150

2h UPS   

6  
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3-6  

3-6   
      

1 

 

 YT-29A 16   
2  YSP-45 4   
3  MQT-90/2.4  2   

4 
 

ZWY-80/16T 7   

5  PC5I 2   
6  MJZC300 2   
7  FZC-1.8/0.9-1.5 10   
8  FZC-2.3/0.9-3 5   
9  2DPJ-15 5   

10 
 

 JKMD1.85×4 I  1    
11  4000mm×1450mm 1    
12 

 

 CTY2.5/6G  4  
13  YFC0.70-6  64  
14  YPC3-6  2  
15  YLC1-6  7  
16 

 
 DK40-6-No20 1   

17   15   
18 

 
 D25-50×8 3  2 1  

19  65WQ25-28-4 2  1 1  

20  
 

LG250W-8 3  2 1  

21 
 

 ZYJ C  8   
22  FAL-12/8 1   

3.3.2  

3.3.2.1  

	 	 	 	 	

	 	 	 	 	“111”  

1  
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2  

 

 

3  

4

80%

20%

 

3

 

 

4  

“111”
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50%  

3-5 3-6  

 
3-5    
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 3-6   
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3.3.2.2  

3-7  

3-7    
             

   
1  0.096% 
2  5.0% 
3  1.6 
4  f=1 3 

   
1  -10mm 
2   

   
1   
2  2.5m 
3  90d 
4   
5 98%  9.5kg/t  
6  10 15g/L 
7   
8  2 3:1 
9  15% 

   
1  201×7  
2  4   
3   
4  15 20m/h 
5  �5mg/L 
6  4.0m 
7  2BV 

   
1  3   
2  8g/LH2SO4+1mol/LNaCl 
3  1 1.5m/h 
4   
5  1mg/ml R  
6  3.5BV 

   
1  2   
2  30g/LH2SO4 
3  3.0BV 
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4  1 1.5m/h 

   
1   
2   
3   
4  20h 
5  �10mg/L 
6  4BV 

3.3.2.3  

3-8  

3-8    

 
  

  
 

      
1  V=50m3 1   
2  GBH80-2.2 1   
3  2PF-S1212 1   
4  YA1536 1   
5 1#  TD75  B=650  L=32m 1   
6 2#  TD75  B=650  L=34m 1   
7 3#  TD75  B=650  L=50m 1   
8  V=100m3 1   
9  RCDB-5 1   

10  LXT S=8m Q=10t 1   
11  40ZJL-B25  Q=6.6m3/h H=9.2m 1   
12  V=2m3 1   
13   1   
14 . TA-120 1   

15 
 15000-17000m3/h 2   

      
1  40m×30m×3m 16  4
2   16   
3  6m×6m×3m 16   
4  65FYU-30-30  Q=35m3/h  H=28m 32   
5  DN1000×1000 4   
6  6m×6m×3m 8   

7  
100FYU-60-50  Q=100m3/h  

H=40m 
16   

8  15m×11m×2.5m 2   
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9  
100UFB-FK-60-60   Q=60m3/h

H=60m 
2   

10  915C 1   
11  ZL50C 2   

      
1  DN2200×7000 9   
2  DN2500×2500 2   

3  
IHF40-32-160   Q=6.5m3/h

H=32m 
2   

4  DN1000×1000 1   
5  DN3500×3700 2   
6  IHF80-65-125   Q=50m3/h H=20m 2   
7  DN2500×2500 2   

8  
IHF40-32-160   Q=6.5m3/h

H=32m 
2   

9  DN2500×2500 1   

10  
IHF65-40-200A  Q=16.4m3/h

H=46m 
2   

11  DN3500×3700 3   

12  
65UFB-FK-20-70  Q=20m3/h

H=70m 
2   

13  XAZG50/800-U 2   
14  800×600×800 1   
15  DN3500×3700 1   

16  
65UFB-FK-20-45  Q=20m3/h

H=45m 
2   

17  DN2500×2500 1   

18  
IH125-100-315   Q=120m3/h

H=30.5m 
1   

19  LU15E-7 Q=2.6m3/min  P=0.7MPa 1   
20  DN700×1550  V=0.6m3/0.8 MPa 1   
21  1.5m×1m×1.5m 1   
22  32FYU-10-20  Q=5m3/h H=25m 1   
23  DN3000×3000 1   
24  LD2-S  Q=2t S=10.5m 1   
25  20m×10m×3m 1   
26  IHF80-65-125 Q=50m3/h H=20m 2   
27   320   

      
1 CLS  CLS-
634 6800 m3/h 1   
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3.3.2.4  

 

1  

42×10×10.7m

 

2  

16 40m×30m×3m 16

6m×6m×3m 8 6m×6m×3m

15m×5m×3m

25m×6m×3m 16 4 4

 

3  

67.5m 12m 1

20m×10m×3m  

3.3.2.5  

 

1 3 DN3000×6000 1

 

2 22.5m×12m×4.5m 3  

3

 

4

 

3.3.3  

3.3.3.1  

2  

400m
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1  

25m 4m 110m

2860m 1:1.8 1:2.0

 

2  

1:3

0.92

 

1%

2905m 45m 65

m3

 

2920m 60m

120 m3 55 m3  

10m 3m

0.4m×0.6m

 

3  

GB50520-2009

4 50a P=2%

500a P=0.2% 800m
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4  

5500g/m2 250g/m2

1.5mm

50cm  

5  

5.6m×5.6m×3.5m

 

6  

 

7  

1 1  

8  

 

3.3.3.2  

2  

11.5 m3

17.6 m3

 

P 25a

2% 1.2m 1.3m 1:0.5

780m  

170m  
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3.3.3.3  

 

4 75m×55m 70m×50m

3 65m×50m 60m×45m 2

55m×50m 50m×45m  

1.5m

1m

0.5m  

HDPE

1.5mm 0.5m

 

 

3.3.4  

3.3.4.1  

1  

1  

56.0m3/d

27.9m3/d  

2  

 

30m3/h  
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3  

 

200m3

GB 5749-2006

400m3

300m3  

 

 

400m3

150m3 300m3  

2  

1  

350m3 450 m3  

GB50014-2006 2016

 

2  

 

166m3/d 238m3/d
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311.6 m3/d

+

224.4m3/d

87.2m3/d 142m3/d

70 m3/d

46.1 m3 /d

 

55.9m3/d 30.6m3/d

5m3/h 3m3/h

 GB/T18920-2002

3-7 3-8  

3.3.4.2  

 

1  

8000m2 450kW

60/50  

2  

1 1800m2 140kW

60/50  
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3-7   m3 /d            3-8  m3 /d 

2

1 40 50

2

2 930kW  

3.3.4.3  

35kV

45km 25km

35kV

 

3.3.4.4  
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6 /h
 

3.3.4.5  

3-3  

3.3.5    

3-10  

3-10    
      

 

1  t/a 78 

 

2  /a 101472 
3  m/a 257309 
4  /a 1757 
5  /a 853 
6  m3/a 105 
7  t/a 43 
8  m/a 770 
9  kg/a 1619 

10  /a 21809 
11  /a 918 
12  t/a 2556 
13  t/a 6856 
14  t/a 5185 

 

15 98%  t 1249.3 
16 96%  t 577.9 
17  t 80.3 
18 201×7  t 2.85 

19 
CaO

�70%  
t 2557 

20  t 1.77 
21   150 
22  t 12 
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3.4  

3.4.1  

3.4.1.1  

 

1  

 

69m3/s

EJ/T359-2006

7400Bq/m3 2mg/m3  

2  

 

32000m3/h

� 99%

5m 2.2mg/m3

GB16297-1996 2

60mg/m3   

EJ/T 1090-1998 222Rn

1.02×1011Bq/a  

3  
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EJ/T1090-1998

3-11  

3-11   
  m2 Bq/m2·s  222Rn

1  950 3.53 1.06E+11 
2  36000 1.84 2.09E+12 
3  19200 4.17 2.53E+12 
4  56600 4.17 7.45E+12 

8t

 

4  
222Rn

222Rn
222Rn

10 30

 
222Rn

222Rn 15705m3/a 222Rn

111Bq/L
222Rn 1.74×109Bq/a  

3.4.1.2  

 

1  

1  

166m3/d 238m3/d

SS 10 45mg/L 0.5
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3.0mg/L 1 2Bq/L  

2  

30m3/h +

+

300m3

300m3 3-9  

 
3-9    

46.1m3/d 3 65m×50m

60m×45m

 

2  

1  

291.0m3/d

224.2 m3/d 34.8m3/d 27.8 m3/d 4.2 

m3/d 5mg/L 3 5Bq/L  

30m3/d SO4
2-

5mg/L 1.1Bq/L 0.3 m3/d  

321.3 m3/d  

2  

+
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350m3/d

321.3m3/d  

�0.3mg/L 226Ra �1.1Bq/L

3-10 3-12  

 

3-10   
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3-12   
  

 5g/L 

 5g/m3  

 15kg/m3  

 20min 

pH  7 8 

 40min 

 

12m3/h 16.7 m3/h  

  

 
3-11   

311.6m3/d

224.4m3/d

87.2m3/d U 0.5 1.0mg/L  

3  

4 75m 55m

1.5m 70m 50m 1m

16500m2 14000m2 14820m3

0.5m
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3.4.1.3  

 

1  

1 11.5 m3 27.8

m3 39.3 m3  

2

17.6 m3 11.5 m3

0.85

m3 3.0 m3  

2  

1

113343t/a 15%

1.89t/m3 60 m3  

3850t/a 45%

1.55t/m3 pH 7 9 2.5 m3  

62.5 m3  

2

65 m3

62.5 m3  

3  

1

4t/a

0.5t  

2
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102m2 200 m3

 

3-13  

3-13    

 
   

Bq/kg
 238U 226Ra 

1  

 11.5 m3

1000 1000
8.5 m3

 
 27.8 m3

2   
113343t/a 
60 m3 1171 10775  

3  
 

3850t/a 
2.5 m3 1288 53  

4 
 

 
4t/a 
40t  

— — 

 

5   
0.5t/a 

5t  
— — 

3.4.1.4  

35kV

45km 25km 20km

GB8702-2014

 

3.4.2  

3.4.2.1  
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1  

 

2  

4%

5.25t/d 6.3kg/d  

1

6480 m3/h 6h/d 162mg/ m3

� 90% 16.2 

mg/m3 120mg/m3 0.105kg/h 4.5kg/h

12m 5m

GB16297-1996 2

 

3  

6  

2 20 /h

8000m3/h  

3.4.2.2  

1  

55.9m3/d 30.6m3/d

SS P

COD SS  

2  
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+

+ 5m3/h

 GB/T18920-2002

 

 
3-12   

3  

A/O

3m3/h

 GB/T18920-2002

 

  
3-13   

N P

A/O
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3.4.2.3  

 

1  

80

29.2t/a

 

2  

14562 m3 5m3/h

3m3/h

2011 m3 80% 5 10t

80% 14.7t/a 96%

73.3t

60% 7.3t/a

 

3  

III III

2L 10L/d 0.7 m3 3.3m3/a
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3.4.2.4  

3-14  

3-14  

   dB A  

1  
 �90 
 �90 

2  
 �80 

 �80 
 �80 

3   �80 
4   �75 

GB12348-2008 2 60dB

A 50dB A  

3.5  

 

1 >88%

 

2

 

3

 

4
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GB8978

 

5 0.5m

 

6  

3.6  

3.6.1  

1  

EJ/T1171-2004

EJ993-2008

GB50520-2009

800m 24°

62 m3

 

2  

EJ/T1171-2004

EJ993-2008 GB50421-2007

300m

24°

15.48 m3

 

3.6.2  

3.6.2.1  

1  

3.4km

5.6km 2.6km
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300m 3.1km

5.8km 2.9km

800m  

2  

 

3  

75%  

300m “ ”

“ ”

 

10°

9° 24°

 

4  

410m 450m 500m

 

 

3.6.2.2  

1  

2905m 45m 65 m3
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2920m 60m 120

m3 55 m3  

2  

17.6 m3

 

11.5 m3 5.8 m3

27.8 m3 10

0.85 m3

3.0 m3 5.8 m3

17.6 m3

8.8  m3
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4  

4.1  

 

4.2  

GB23726-2009

2015 8 26

~30

2019 1 8 ~10 2019

4 13 ~15  

4.2.1  

�

 

1 �

PM10 SO2  

2 U 226Ra 210Po 210Pb pH COD NH3-N N P

Hg Cr6+ Cd Pb As Fe Cu Zn Mn �   

3 U 226Ra 210Po 210Pb pH COD NH3-N Hg Cr6+

Cd Pb As Fe Cu Zn Mn  

4 U 226Ra pH Hg Cd Pb As Cu Cr Zn

Ni  

5 U 226Ra 210Po 210Pb  

6 A  
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4-1    
  
 

   

 

 

1
 

3 
1

3d

1
 

2 

1
3d  

3
24h  

 
 

U � 

1
 

2 

1
3  

PM10 
PM10

5 1  

SO2 
SO2

5 4  

 1
 

5 

1

� 
1

 

100m 1  

5 

 

U 226Ra 210Po
210Pb � 
pH COD NH3-N

P N Hg
Cr6+ Cd Pb As
Fe Cu Zn Mn

 

1
 

4 
1

3
�   

 
U 226Ra pH
Hg Cd Pb As
Cu Cr Zn Ni 

 4 1  

 

U 226Ra 210Po
210Pb pH COD
NH3-N Hg Cr6+

Cd Pb As Fe
Cu Zn Mn

 

1
1  

2 
1 3

 

 
1 
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U 226Ra pH
Hg Cd As Cu
Pb Cr Zn Ni 

1
 

4 1  

  
 

U 226Ra 210Po
210Pb 

 1 1  

 A  
1  1 

2
1  

 
5 

4.2.2  

4-2

4-3 4-1  

4-2   
    

 

 GB/T14582-1993 
ERS-2-S

 
1Bq/m3 

 EJ378-1989 BWLM-PLUS-S  7.6nJ/m3 

 EJ/T979-1995 
ERS-2-S

 
0.004Bq/ m2·s

U GB/T6768-1986 MUA  0.05ng/m3 

� EJ/T 1075-1998 Mini20 �   0.8mBq/m3 

SO2 

-

 

HJ 482-2011 / 

0.007mg/m3 

PM10 
 

HJ 618-2011 
0.01 mg/m3 

�  GB/T14583-1993 HD2005 X-�  1nGy/h 

 

U  GB/T6768-1986 MUA  0.008�g/L 
226Ra GB/T11214-1989 PC2100  0.002Bq/L 
210Po GB12376-1990 Mini20 �   0.93mBq/L 
210Pb GB/T16140-1995 GMX50P483 �  2.0mBq/L 

pH 
DZ/T 

0064.5-1993 
PHS-3C  / 

NH3-N 
DZ/T 0064.28-1993 

GB11894-89 

UVpower

 

NH4
+ 0.01 mg/L

N 0.01mg/L 
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P 
GB11893-89 

0.01mg/L 

Cr6+ 
GB7467-87 

4�g/L 

COD GB11914-1989 / 5.0mg/L 

As 
 DZ/T 

0064.11-1993 
ASF2202  

0.2�g/L 

Hg 
GB/T 

5750.6-2006 
0.05�g/L 

Pb Cd Zn
DZ/T 0064.80-1993

NexION 300D

 

0.005�g/L 

Cu 0.002�g/L 

Mn DZ/T 0064.32-1993
Z-2000  

0.01mg/L 

Fe DZ/T 0064.25-1993 0.05mg/L 

 GB/T5750.6-2006 DIONEX-500  0.1mg/L 

 

 

U  EJ/T550-2000 MUA  0.07�g/g 
226Ra GB/T13073-2010 PC2100  3.0Bq/kg 

pH 
DZ/T 

0064.5-1993 
PHS-3C  / 

As GB/T 22105.2-2008
ASF2202  

0.01�g/g 

Hg EJ/T 1149-2001 0.1ng/g 

Cd Cu Pb

Cr Ni 
GB/T 

14506.30-2010 
NexION300D  

0.005�g/g 

Zn 0.01�g/g 

 

U  GB11223.2-1989 MUA  0.7ng/g
226Ra GB/T13073-2010 PC2100  0.26Bq/kg
210Po GB12376-1990 Mini20 �   0.37Bq/kg
210Pb GB/T16145-1995 GMX50P483 �  0.82Bq/kg

 Leq A  
 

GB 3096-2008 

 

AWA5688  
/ 

 
4-3   

    

 

 GB/T14582-1993 RAD7  1.0Bq/m3 

 EJ378-1989 DOSEman  9.0nJ/m3 

 EJ/T979-1995 P2000  0.008Bq/(m2·s) 

U  GB/T6768-1986 MUA  0.05ng/m3 
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� EJ/T 1075-1998 TM372 Sample Counter
 1.0mBq/m3 

SO2 HJ482-2009 
 0.010mg/m3 

PM10 HJ618-2011 

�
 GB/T14583-1993 

FH40G-X+FHZ672E-10
X-�

 
1nGy/h 

 

U  HJ 700-2014 NexION 350X
 0.04�g/L 

226Ra GB/T11214-1989 PC2100  0.002Bq/L 

210Po HJ 813-2016  BH1227 � 
 0.93mBq/L 

210Pb EJ/T859-1994 BH1227 � 
 2.0mBq/L 

� DZ/T0064.76-1993 BH1227 � 
 0.016Bq/L 

 DZ/T0064.76-1993 BH1227 � 
 0.028Bq/L 

pH DZ/T 
0064.5-1993 PHS-3C  / 

NH3-N DZ/T 0064.28-1993 
GB11894-89 

UVpower 
 

NH4+ 0.01 mg/L
N 0.01mg/L 

P GB11893-89 0.01mg/L 

Cr6+ GB7467-87 4�g/L 

COD HJ 828-2017 / 4mg/L 

As 

HJ 700-2014 NexION 350X
 

0.12�g/L 

Hg 0.05�g/L 

Pb 0.03�g/L 

Cd 0.02�g/L 

Cu 0.08�g/L 

Zn 0.67�g/L 

Mn 0.12�g/L 

Fe 0.82�g/L 

 HJ 84-2016 ICS-1100  0.10mg/L 

 

U  GB/T 14506.30-2010 NexION 350X
 0.07�g/g 

226Ra GB/T13073-2010 PC2100  3.0Bq/kg 

pH DZ/T 
0064.5-1993 PHS-3C  / 

As HJ680-2013 ASF-9800
 0.01�g/g 
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Hg GB/T 22105.1-2008 

NexION350X 
 

0.1ng/g 

Cd 

GB/T 14506.30-2010 

0.02�g/g 

Cu 0.2�g/g 

Pb 0.1�g/g 

Cr 0.1�g/g 

Zn 0.67�g/g 

Ni 0.06�g/g 

 

U  

2011
  

-

4.85.3.2.4

iCAP-Q
 0.7ng/g

226Ra GB 14883.6-2016 HD-2012 �  
0.26Bq/kg

210Po GB12376-1990 LB2008 � 
 0.37Bq/kg

210Pb GB/T16145-1995 LB2008 � 
 0.82Bq/kg

 GB 3096-2008 AWA5688  / 
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4-
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4.3  

1

 

2

 

3

 

4  

4.4  

4.4.1�  

� 4-4  

4-4   � ×10-8Gy/h  

  
 

  
1  10.0 13.3 10.4 11.2 
2  9.8 12.5 12.4 13.0 
3  12.5 14.3 11.9 12.4 
4  11.4 13.5 12.5 13.0 
5  12.7 14.6 11.5 12.3 
6  8.7 14.3 11.7 12.7 

 8.7 14.6 10.4 13.0 
 

2015  11.7 109.0 

�  

� 8.7 14.6

×10-8Gy/h 10.4 13.0 ×10-8Gy/h

�  

4.4.2  

4-5  
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4-5    

 
 

Bq/m3 nJ/m3 
    

1 

 
12±7 / 25±10 42.0±15 

2 15±7 / 29±11 38.0±14 
3 14±3 / 28±10 36.0±11 
4 

 
23±8 / 40±13 26.0±12 

5 18±8 / 35±12 29.0±10 
6 22±10 / 45±16 22.0±11 
7 

 
22±10 18.1±7 44±15 40.0±15 

8 22±10 19.0±8 46±14 39.0±14 
9 18±8 24.2±12 38±14 36.1±13 

10 

 
15±7 15.0±10 29±12 28.1±19 

11 15±8 14.0±11 28±11 29.0±11 
12 16±7 18.1±13 30±13 25.1±11 
13 

 
13±5 13.0±6 25±12 23.1±10 

14 12±5 11.2±7 24±11 27.3±11 
15 11±4 10.0±5 22±10 26.0±11 

 11~23 10.0~24.2 2.9~65.5 3.03~23.56

2015  2.9 65.5 3.03 23.56 

72h 4-6  

11 23 Bq/m3

10.0 24.2 Bq/m3

22 46 nJ/m3

22.0 42.0 nJ/m3

 

72h

4-6 4-2 4-3  
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4-6  72h  

   
 

 
 Bq/m3 

 
 

 
 Bq/m3 

1 

2019.04.13 

 

17:31 2.89±14.0 18:54 7.96±15.9 
2 18:31 5.78±15.8 19:54 3.44±10.6 
3 19:31 8.67±17.3 20:54 3.45±10.6 
4 20:31 11.6±18.7 21:54 2.54±6.94 
5 21:31 8.67±17.3 22:54 1.27±6.13 
6 22:31 17.4±22.1 23:54 6.35±8.76 
7 23:31 14.5±23.1 00:54 7.62±9.26 
8 

2019.04.14 

00:31 14.5±23.1 01:54 10.2±10.2 
9 01:31 11.6±19.9 02:54 6.35±8.76 

10 02:31 23.1±25.0 03:54 2.54±6.94 
11 03:31 14.5±24.1 04:54 6.35±8.76 
12 04:31 15.5±18.7 05:54 7.62±9.26 
13 05:31 17.3±25.8 06:54 19.1±12.7 
14 06:31 26.0±28.9 07:54 10.2±10.2 
15 07:31 28.9±27.4 08:54 1.27±6.13 
16 08:31 28.9±29.6 09:54 8.89±10.2 
17 09:31 17.3±26.6 10:54 5.08±8.22 
18 10:31 14.5±26.6 11:54 3.81±7.62 
19 11:31 23.1±28.9 12:54 10.2±10.2 
20 12:31 11.6±26.6 13:54 10.2±10.2 
21 13:31 2.89±27.4 14:54 2.54±6.94 
22 14:31 2.89±23.1 15:54 4.11±5.08 
23 15:31 2.89±22.1 16:54 5.08±8.22 
24 16:31 5.61±22.1 17:54 2.54±6.94 
25 17:31 8.00±23.1 18:54 1.27±6.13 
26 18:31 11.6±27.4 19:54 1.99±5.08 
27 19:31 5.78±25.0 20:54 2.54±6.94 
28 20:31 8.67±23.1 21:54 3.81±7.62 
29 21:31 23.1±25.8 22:54 2.54±6.94 
30 22:31 11.6±24.1 23:54 6.35±9.26 
31 23:31 11.6±18.7 00:54 3.81±7.62 
32 

2019.04.15 

00:31 5.78±23.1 01:54 7.62±9.26 
33 01:31 2.89±22.1 02:54 11.4±10.6 
34 02:31 6.12±19.9 03:54 8.89±10.2 
35 03:31 11.6±23.1 04:54 2.54±6.94 
36 04:31 31.8±28.2 05:54 8.89±9.73 
37 05:31 5.78±21.1 06:54 2.54±6.94 
38 06:31 14.5±23.1 07:54 8.89±10.2 
39 07:32 17.3±25.0 08:54 10.2±10.2 
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40 08:32 5.78±19.9 09:54 6.35±8.76 
41 09:32 2.89±14.0 10:54 1.27±6.13 
42 10:32 11.6±25.0 11:54 5.08±8.22 
43 11:32 8.67±21.1 12:54 6.35±8.76 
44 12:32 8.12±19.9 13:54 8.89±9.73 
45 13:32 8.67±18.7 14:54 7.62±9.26 
46 14:32 17.3±23.1 15:54 2.54±6.94 
47 15:32 2.89±22.1 16:54 3.81±7.62 
48 16:32 5.78±19.9 17:54 6.35±8.76 
49 17:32 5.12±15.8 18:54 6.35±8.76 
50 18:32 5.78±19.9 19:54 5.22±6.13 
51 19:32 7.12±14.0 20:54 3.81±7.62 
52 20:32 8.67±21.1 21:54 5.08±9.26 
53 21:32 17.3±25.0 22:54 6.35±8.76 
54 22:32 2.89±17.3 23:54 6.35±8.76 
55 23:32 11.6±22.1 00:54 7.62±9.26 
56 

2019.04.16 

00:32 20.2±25.8 01:54 6.35±8.76 
57 01:32 8.67±23.1 02:54 11.4±11.4 
58 02:32 14.5±25.8 03:54 14.0±11.4 
59 03:32 11.6±18.7 04:54 3.81±7.62 
60 04:32 8.67±23.1 05:54 3.81±7.62 
61 05:32 14.5±25.0 06:54 6.35±8.76 
62 06:32 11.6±22.1 07:54 7.63±9.73 
63 07:32 8.67±19.9 08:54 8.89±9.73 
64 08:32 20.2±24.1 09:54 2.54±6.94 
65 09:32 20.2±24.1 10:54 11.4±10.6 
66 10:32 8.67±21.1 11:54 10.2±10.2 
67 11:32 6.00±15.8 12:54 3.81±9.27 
68 12:32 2.89±19.9 13:54 5.08±8.22 
69 13:32 6.78±15.8 14:54 2.54±6.94 
70 14:32 11.6±19.9 15:54 3.81±7.62 
71 15:32 8.12±19.9 16:54 3.81±7.62 
72 16:32 2.89±19.9 17:54 2.54±6.94 

 2.89~31.8 / 1.27~19.1 
 

2015  2.9 65.5 

2.89~31.8 Bq/m3

1.27~19.1 Bq/m3
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4.4.3 U �  

4-7  

4-7   U �  

  
U ng/m3  � mBq/m3  

    

1 

 

2.11  1.52 1.70  2.02 

2 1.36  1.28 2.44  2.63  

3 4.46  3.32 3.82  2.76 

4 

 

2.87  2.10  3.78  3.53 

5 2.64  2.00 2.08  2.08  

6 1.89  2.87 3.24  3.86  

 1.36~4.46 1.28~3.32 1.70~3.82 2.02~3.53 

U 1.36~4.46 ng/m3

U 1.28~3.32 ng/m3  

� 1.70~3.82 mBq/m3

� 2.02~3.53 mBq/m3  

U �

 

4.4.4  

4-8  
4-8    

  
 mBq/ m2·s  

  

1  35.3 35.0 
2  33.8 34.0  
3  44.1 47.0 
4  42.3 44.0 
5  38.3 41.0 

 33.8~44.1 34.0~47.0 

33.8

44.1 mBq/ m2·s 34.0 47.0 mBq/
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m2·s  

4.4.5  

4-9 � 

4-10 4-11  

4-9    

  
U �g/L  226Ra mBq/L 210Po mBq/L  210Pb mBq/L

        

1 

 

8.28 5.71 25 20.1 5.25 5.34 11.5 12.3 

2 8.49 5.86 21 21.8 5.47 5.67 12.4 13.6 

3 10.6 7.68 23 21.1 6.13 5.77 13.2 13.1 

4 

 

9.49 5.87 18 18.8 9.11 8.67 22.9 24.6 

5 9.61 8.87 19 19.7 9.32 9.06 28.4 26.3 

6 8.30 6.02 15 19.4 9.70 9.12 34.2 25.7 

7 

 

1.43 1.47 6 6.8 3.51 3.68 3.26 3.88 

8 1.55 1.54 8 6.4 3.72 3.72 3.36 3.94 

9 1.74 1.81 7 5.3 3.95 3.87 3.63 3.61 

10 

 

1.48 1.28 7 6.1 4.79 4.89 3.46 3.67 

11 1.69 1.58 5 5.8 4.69 4.69 3.56 4.01 

12 1.79 0.93 6 5.1 4.51 4.97 2.51 2.97 

 1.43~10.6 0.93~8.87 5~25 5.1~21.83.51~9.703.68~9.06 2.51~34.22.97~26.3

 
2015

 

0.45 17.18 0.83 8.62 / / 

U 1.43 10.6

�g/L 0.93 8.87 �g/L
226Ra 5 25 mBq/L

5.1 21.8 mBq/L 226Ra

 

� 0.156~0.259 Bq/L 

0.410~0.810 Bq/L  
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4-10  �   
  �(Bq/L) (Bq/L) 

1 

 

0.177  0.666  

2 0.191  0.631  

3 0.207  0.701  

4 

 

0.259  0.539  

5 0.195  0.524  

6 0.210  0.810  

7 

 

0.236  0.470  

8 0.214  0.595  

9 0.168  0.470  

10 

 

0.180  0.453  

11 0.162  0.410  

12 0.156  0.505  

 0.156~0.259 0.410~0.810 

GB3838-2002 II

GB3838-2002

II  
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4.4.6  

4-12

4-13  

4-12    

  
U �g/L  226Ra mBq/L 210Po mBq/L  210Pb mBq/L  

        

1 

 

24.9 19.9 2 2.3 2.54 2.34 4.68 4.88 

2 22.4 21.5 3 2.8 2.17 2.54 4.98 5.11 

3 23.5 17.6 2 2.4 2.32 2.66 4.55 5.02 

4 

 

9.56 8.94 4 3.7 2.42 2.41 2.60 2.61 

5 8.97 8.19 3 2.9 2.61 2.48 2.68 2.57 

6 9.32 7.16 5 4.6 2.46 2.73 2.98 2.75 

7 

 

/ 0.39 / 4.5 / 3.55 / 3.77 

8 / 0.37 / 3.9 / 3.24 / 3.63 

9 / 0.34 / 4.3 / 3.76 / 3.89 

 8.97 24.9 0.34 21.5 2~5 2.3~4.6 2.17~2.61 2.34~3.76 2.60~4.98 2.57~5.11

2015

 

0.44 20.40 0.83 8.77 / / 

 

U 8.97 24.9 �g/L

0.34 21.5 �g/L 226Ra 2

5 mBq/L 2.3 4.6 mBq/L U 226Ra

 

COD

GB14848-2017  
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4.4.7  

4.4.7.1  

U 226Ra 4-14

4-15  

4-14   

  
U �g/g 226Ra Bq/kg

  

1  2.24 2.92 36.7 35.0 

2  2.46 3.22 36.4  31.9 

3  2.20 2.88 32.6 27.7 

4  2.36 3.61 39.7 42.6 

 2.20 2.46 2.88 3.61 32.6 39.7 27.7 42.6
 

2015  
1.32 17.16 15.4 55.4 

U 2.20 2.46

�g/g U 2.88 3.61 �g/g
226Ra 32.6 39.7 Bq/kg 27.7 42.6 Bq/kg

U 226Ra  
4-15   

 
 

 
 

 
 

 
 

 
 

 
  

pH 
 8.72 8.84 9.00 8.75 8.72~9.00 

7.5 
 7.77 8.03 8.01 7.63 7.63~8.03 

As 
(mg/kg) 

 16.8 21.0 19.6 18.7 16.8~21.0 
25 

 9.94 7.23 8.88 11.60 7.23~11.60 

Hg 
(mg/kg) 

 0.040 0.042 0.052 0.046 0.040~0.052 
3.4 

 0.066 0.046 0.086 0.039 0.039~0.086 

Cd 
(mg/kg) 

 0.320 0.213 0.231 0.291 0.213~0.320 
0.6 

 0.29 0.18 0.20 0.24 0.18~0.29 

Cu 
(mg/kg) 

 37.4 33.7 37.3 37.1 33.7~37.4 
100 

 31.6 35.4 31.8 32.8 31.6~35.4 

Pb 
(mg/kg) 

 26.0 23.4 23.0 26.0 23.0~26.0 
170 

 22.8 20.7 22.1 24.1 20.7~24.1 
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Cr 
(mg/kg) 

 67.3 64.5 56.2 68.7 56.2~68.7 
250 

 60.2 65.5 59.8 71.7 59.8~71.7 

Zn 
(mg/kg) 

 93.1 76.0 75.0 89.0 75.0~93.1 
300 

 126.0 95.9 91.4 110.0 91.4~126.0 

Ni 
(mg/kg) 

 36.1 40.7 36.0 40.1 36.0~40.7 
190 

 35.3 34.7 34.1 37.2 34.1~37.2 

 

GB15618-2018  

4.4.7.2  

U 226Ra 4-16

4-17  

4-16    

  
U �g/g  226Ra �g/g  

    

1  2.18 2.67 59.7 49.6 

2  3.69 2.53 79.5 67.1 

3  2.10 2.08 18.5 14.5 

4  2.25 2.97 19.6 17.8 

 2.10~3.69 2.08~2.97 18.5~79.5 14.5~67.1 

 
2015  

1.32 17.16 15.4 55.4 

U 2.10 3.69 �g/g

2.08 2.97 �g/g 226Ra 18.5

79.5 Bq/kg 14.5 67.1 Bq/kg U 226Ra
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4-17   
 
 

 
     

 
  

pH 
 9.62 9.72 9.61 9.59 9.59~9.72 

7.5
 8.39 8.37 8.42 8.37 8.37~8.42 

As 
(mg/kg) 

 10.2 22.2 9.78 11.9 9.78~22.2 
25 

 5.51 12.1 13.7 13.2 5.51~13.7 

Hg 
(mg/kg) 

 0.018 0.016 0.019 0.017 0.016~0.018 
1 

 0.024 0.024 0.020 0.031 0.020~0.031 

Cd 
(mg/kg) 

 0.092 0.123 0.116 0.126 0.092~0.126 
1 

 0.104 0.126 0.086 0.114 0.086~0.126 

Cu 
(mg/kg) 

 12.3 17.7 27.9 34.4 12.3~27.9 
100 

 7.43 28.8 9.16 24.9 7.43~28.8 

Pb 
(mg/kg) 

 17.8 25.4 15.9 16.3 15.9~25.4 
350 

 17.3 35.5 13.0 12.9 13.0~35.5 

Cr 
(mg/kg) 

 10.8 12.4 24.3 28.4 10.8~28.4 
250 

 10.4 13.1 28.9 31.5 10.4~31.5 

Zn 
(mg/kg) 

 30.8 42.4 79.1 78.0 30.8~79.1 
300 

 44.0 70.5 43.2 62.7 44.0~70.5 

Ni 
(mg/kg) 

 7.9 8.7 15.9 18.1 7.9~15.9 
60 

 6.75 7.98 18.3 20.6 6.75~18.3 

 

GB15618-2018  

4.4.8  

4-18 4-19  

4-18    

 
U �g/g  226Ra �g/g  210Po �g/g  210Pb �g/g  

     

 0.172 0.125 0.123 0.107 0.539 0.373 0.423 0.400 

 0.095 0.101 0.084 0.083 0.032 0.026 0.050 0.042 
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4-19   
 U �g/g  226Ra �g/g  210Po �g/g  

 3.894 1.138 0.520 

 3.073 0.894 0.431 

 11.065 3.089 1.220 

4-19 U 226Ra 210Po

GB14882-94

 

4.4.9 PM10 SO2  

PM10 SO2 4-20 4-21  

4-20  PM10                mg/m3 

 
 

  

 

0.080 0.150 

0.108 0.096 

0.079 0.077 

0.072 0.087 

0.077 0.097 

 

0.058 0.128 

0.096 0.109 

0.070 0.117 

0.066 0.099 

0.057 0.137 

 0.057 0.108 0.077 0.150 

GB3095-2012  0.15 24  
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4-21   SO2               mg/m3 

 
 

 
 

    

 

0.008 0.012 

 

0.012 0.009 
<0.007 0.011 0.013 0.010 
0.011 0.013 0.011 0.009 
0.010 0.012 0.012 0.009 

<0.007 0.012 0.013 0.010 
<0.007 0.011 0.012 0.011 
0.010 0.011 0.012 0.010 
0.009 0.012 0.010 0.009 
0.009 0.012 0.012 0.008 
0.008 0.013 0.012 0.010 
0.010 0.016 0.012 0.010 
0.007 0.015 0.011 0.009 
0.008 0.011 0.011 0.010 
0.008 0.011 0.011 0.010 
0.009 0.015 0.009 0.009 
0.007 0.014 0.010 0.009 
0.008 0.012 0.013 0.010 
0.010 0.011 0.012 0.010 
0.010 0.014 0.011 0.009 
0.009 0.013 0.011 0.009 

 0.007~0.011 0.011~0.016 / 0.009~0.013 0.008~0.011
GB3095-2012  
 

0.5 

PM10 0.057 0.108

mg/m3 PM10 0.077 0.150 mg/m3

SO2 0.007 0.013 mg/m3 SO2

0.008 0.016 mg/m3 PM10 SO2

GB3095-2012  

4.4.10  

4-22  
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4-22          Leq[dB A ] 

 
  

   dB(A)

 

2015.08.27  37.2 
2019.4.13

 36.7 

2015.08.28  34.5  34.1 

2015.08.28  36.8 
2019.4.14

 39.3 

2015.08.29  35.7  37.9 

 

/ / 
2019.4.13

 41.3 

/ /  39.1 

/ / 
2019.4.14

 39.9 

/ /  39.1 

 

/ / 
2019.4.13

 38.0 

/ /  40.9 

/ / 
2019.4.14

 38.3 

/ /  41.8 

 

/ / 
2019.4.13

 42.9 

/ /  38.9 

/ / 
2019.4.14

 39.7 

/ /  38.3 

 

/ / 
2019.4.13

 38.6 

/ /  38.9 

/ / 
2019.4.14

 40.7 

/ /  40.0 

 
 36.8~37.2 /  36.7 42.9 

 34.5~35.7 /  34.1 41.8 

GB3096-2008 2  
 60 

 50 
 

36.8 37.2 dB

36.7 42.9 dB

34.5 35.7 dB 34.1 41.8 dB

GB3096-2008 2  
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4.5  

1 �  

� 8.7 14.6 ×10-8Gy/h

 

2  

10.0 24.2 Bq/m3 22 46

nJ/m3 72h 2.89~31.8 Bq/m3

1.27~19.1 Bq/m3  

3  

U 1.28~4.46 ng/m3 � 1.70~3.82

mBq/m3 U �  

4  

34.0 47.0 mBq/ m2·s

 

5  

U 0.93 10.6 �g/L 226Ra 5

25 mBq/L U 226Ra

 

� 0.156~0.259 Bq/L 

0.410~0.810 Bq/L  

GB3838-2002 II

GB3838-2002

II  

6  

U 0.34 24.9 �g/L 226Ra 2

5 mBq/L U 226Ra

 

COD
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GB14848-2017  

7  

U 2.20 3.61 �g/g 226Ra 27.7

42.6 Bq/kg U 226Ra  

 

GB15618-2018  

8  

U 2.08 3.69 �g/g 226Ra 14.5 79.5

Bq/kg U 226Ra  

 

GB15618-2018  

9  

U 226Ra 210Po

GB14882-94  

10 PM10 SO2 

PM10 0.057 0.150 mg/m3 SO2

0.007 0.016 mg/m3 PM10 SO2

GB3095-2012  

11  

36.7 42.9 dB

34.1 41.8 dB GB3096-2008

2  

 

 

 

 
 



111

5  

5.1  

5.1.1  

1

 

2.7m/s

TSP 2-25.5

150m TSP 0.31mg/m3

 

2 SO2

 

 

5.1.2  

 

1  

10m3/d  

2  

COD BOD 250mg/L 150mg/L

30mg/L 50 60L/ ·

0.80 2.4m3/d  

5.1.3  
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100dB

A  

5.1.4  

 

5.2  

5.2.1  

1  

 

 

 

 

 

 

 

3km  

2  
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5.2.2  

 

 

5.2.3  

 

 

 

 

5.2.4  

1  

5-1  
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5-1      dB A  

   
m  m

5 10 20 50 100   
1 

 
 100 94 88 80 74 158 

 2  90 84 78 70 64 50 
3 

 
 80 74 68 60 52 16 89 

4  80 74 68 60 54 16 89 
5  86 80 74 66 60 32 178 
6 

 

 85 79 73 65 59 28 158 
7  84 78 72 64 58 25 141 
8  85 79 73 65 59 28 158 
9  84 78 72 64 58 25 141 
11  80 74 68 60 54 16 89 
14 

 
 86 80 74 66 60 32 178 

15  84 78 72 64 58 25 141 

180m GB12523-2011  

2  

 

1  

2

 

3

 

GB12523-2011 �70dB A �55dB A

 

5.2.5  
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5.3  

 
 



116

6  

6.1  

6.1.1  

222Rn 238U 234U 230Th 226Ra 210Po 210Pb

6-1 6-2 6-1  

6-1    

 
 

 
m/s m  

 
m  m  x m  y m

1  0 0 7.6 1.5 1.0 — 

2  -1856 175 16.8 0.8 17 — 

3 
 

-1430 274 — — 0 17.4 

4  -1554 -42 — — 0 106.8 

5  -1775 58 — — 0 78.2 

6  -1200 -103 — — 0 134.3 

7  -2495 435 — — 0 36.2 

6-2              Bq/a 
  222Rn 238U 234U 226Ra 230Th 210Po 210Pb 

1  1.61E+13 1.27E+08 1.27E+08 1.17E+08 1.27E+08 1.17E+08 1.17E+08

2  1.02E+10 4.45E+06 4.45E+06 4.09E+06 4.45E+06 4.09E+06 4.09E+06

3 
 

1.06E+11 — — — — — — 

4  2.09E+12 — — — — — — 

5  2.53E+12 — — — — — — 

6  7.45E+12 — — — — — — 

7  7.85E+7       
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6-1   

6.1.2  

6-2
238U 234U 226Ra 230Th 210Pb 210Po 222Rn  
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6-2     

6.1.3  

6.1.3.1  

1  

20km

UAIR-FINE  

2  

 

3  

20km 1km 2km 3km 5km

10km 20km 22.5° N

11.25° 96  

4  
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13 2031  

5  

UAIR-FINE

 

HJ2.2-2018 EPA

AERMOD IAEA ICRP

 

6.1.3.2  

6-3

N 3.3km 4.94×10-2mSv/a  

6-4

2.72×10-2mSv/a 41.9%
222Rn 4.62×10-2mSv/a 93.5%  
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4.93×10-2mSv/a 99.7%  

6-5           mSv/a 

  
  

 
 

 
  %  

 5.72E-08 1.54E-04 4.93E-02 0.00E+00 4.94E-02 — 

%  1.16E-04 0.3 99.7 0.0 — 100.0 

2  

6-6 6-7  

6-6   Bq/m³  

  
km  

0~1 1~2 2~3 3~5 5~10 10~20 

238U 
234U 

230Th 

N 1.63E-04 1.51E-05 5.51E-06 5.37E-06 1.71E-06 4.16E-07

NNE 1.55E-04 9.43E-08 2.50E-06 6.43E-06 2.29E-06 4.70E-07

NE 1.58E-05 5.92E-08 1.60E-09 4.76E-09 5.50E-07 2.86E-07

ENE 1.65E-06 1.89E-07 1.42E-08 3.39E-09 3.41E-07 2.84E-10

E 1.14E-06 1.39E-07 1.56E-06 1.52E-06 7.78E-10 3.48E-10

ESE 7.61E-07 7.89E-07 5.35E-08 3.21E-09 3.56E-10 1.10E-07

SE 1.04E-05 1.00E-05 2.85E-06 1.39E-08 1.24E-07 3.56E-07

SSE 7.55E-05 1.88E-05 5.16E-06 1.09E-08 2.53E-07 3.46E-07

S 1.17E-04 2.62E-05 8.15E-06 5.32E-10 4.42E-07 4.28E-07

SSW 9.70E-05 1.88E-05 6.21E-06 8.72E-09 8.10E-07 3.58E-07

SW 1.12E-04 2.31E-05 8.98E-06 3.45E-06 1.54E-06 4.59E-07

WSW 1.11E-04 2.40E-05 9.30E-06 4.33E-06 1.58E-06 4.73E-07

W 8.17E-05 1.66E-05 6.35E-06 2.14E-06 1.16E-06 3.30E-07

WNW 7.31E-05 1.54E-05 5.82E-06 2.67E-06 8.77E-07 1.41E-07

NW 7.46E-05 1.51E-05 5.85E-06 2.47E-06 6.18E-07 5.58E-08

NNW 9.02E-05 1.82E-05 7.19E-06 2.93E-06 2.14E-07 7.22E-08

226Ra 
210Po 
210Pb 

N 1.50E-04 1.39E-05 5.08E-06 4.94E-06 1.58E-06 3.83E-07

NNE 1.43E-04 8.68E-08 2.30E-06 5.92E-06 2.11E-06 4.32E-07

NE 1.45E-05 5.45E-08 1.48E-09 4.38E-09 5.06E-07 2.63E-07

ENE 1.52E-06 1.74E-07 1.31E-08 3.12E-09 3.14E-07 2.58E-10

E 1.05E-06 1.28E-07 1.43E-06 1.40E-06 7.16E-10 3.20E-10
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km  

0~1 1~2 2~3 3~5 5~10 10~20 

ESE 7.00E-07 7.26E-07 4.92E-08 2.95E-09 3.26E-10 1.01E-07

SE 9.55E-06 9.23E-06 2.63E-06 1.28E-08 1.15E-07 3.28E-07

SSE 6.95E-05 1.73E-05 4.75E-06 1.01E-08 2.33E-07 3.19E-07

S 1.08E-04 2.41E-05 7.50E-06 4.90E-10 4.07E-07 3.94E-07

SSW 8.93E-05 1.73E-05 5.72E-06 8.03E-09 7.46E-07 3.30E-07

SW 1.03E-04 2.13E-05 8.27E-06 3.18E-06 1.42E-06 4.23E-07

WSW 1.02E-04 2.21E-05 8.56E-06 3.99E-06 1.45E-06 4.36E-07

W 7.52E-05 1.52E-05 5.84E-06 1.97E-06 1.07E-06 3.04E-07

WNW 6.73E-05 1.42E-05 5.35E-06 2.46E-06 8.08E-07 1.30E-07

NW 6.87E-05 1.39E-05 5.39E-06 2.28E-06 5.69E-07 5.14E-08

NNW 8.30E-05 1.68E-05 6.62E-06 2.70E-06 1.97E-07 6.65E-08

222Rn 

N 2.24E+01 2.22E+00 1.97E+00 2.16E+00 5.14E-01 1.44E-01

NNE 2.10E+01 1.42E-02 3.82E-01 1.40E+00 5.08E-01 9.35E-02

NE 1.95E+00 9.94E-03 3.52E-04 8.22E-04 1.50E-01 8.79E-02

ENE 2.18E-01 2.63E-02 2.07E-03 5.22E-04 9.13E-02 4.60E-05

E 1.50E-01 1.95E-02 3.41E-01 3.36E-01 1.24E-04 5.80E-05

ESE 1.00E-01 1.02E-01 7.37E-03 6.18E-04 6.80E-05 2.72E-02

SE 1.30E+00 1.56E+00 4.65E-01 1.88E-03 3.26E-02 8.93E-02

SSE 1.04E+01 2.97E+00 8.24E-01 1.47E-03 4.77E-02 8.59E-02

S 1.80E+01 4.88E+00 1.56E+00 1.02E-04 9.55E-02 1.37E-01

SSW 1.60E+01 3.96E+00 1.74E+00 1.17E-03 1.73E-01 1.03E-01

SW 1.72E+01 7.96E+00 3.21E+00 7.86E-01 3.03E-01 1.22E-01

WSW 1.61E+01 1.36E+01 4.17E+00 1.41E+00 4.28E-01 1.24E-01

W 1.17E+01 2.82E+01 4.36E+00 5.86E-01 3.28E-01 8.10E-02

WNW 1.03E+01 7.42E+00 2.58E+00 7.96E-01 2.11E-01 3.11E-02

NW 1.23E+01 8.18E+00 2.67E+00 7.18E-01 1.51E-01 1.65E-02

NNW 1.30E+01 5.11E+00 2.74E+00 1.14E+00 3.74E-02 2.18E-02
 

6-7   Bq/m²  

  
km  

0~1 1~2 2~3 3~5 5~10 10~20 
238U 
234U 

N 2.66E+01 2.49E+00 9.06E-01 8.77E-01 2.84E-01 6.92E-02

NNE 2.55E+01 2.23E-02 4.19E-01 1.07E+00 3.79E-01 7.74E-02
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km  

0~1 1~2 2~3 3~5 5~10 10~20 
230Th NE 2.60E+00 1.55E-02 4.80E-04 1.21E-03 9.09E-02 4.71E-02

ENE 4.66E-01 5.69E-02 4.85E-03 1.19E-03 5.64E-02 1.01E-04

E 3.07E-01 3.95E-02 2.64E-01 2.55E-01 2.53E-04 1.01E-04

ESE 1.73E-01 1.36E-01 1.16E-02 8.60E-04 1.01E-04 1.81E-02

SE 1.65E+00 1.63E+00 4.63E-01 3.34E-03 2.05E-02 5.83E-02

SSE 1.20E+01 3.03E+00 8.35E-01 2.43E-03 4.08E-02 5.66E-02

S 1.81E+01 4.11E+00 1.29E+00 1.26E-04 7.22E-02 6.90E-02

SSW 1.57E+01 3.09E+00 1.02E+00 1.97E-03 1.35E-01 5.93E-02

SW 1.86E+01 3.89E+00 1.51E+00 5.83E-01 2.61E-01 7.77E-02

WSW 1.85E+01 4.05E+00 1.57E+00 7.33E-01 2.67E-01 8.00E-02

W 1.32E+01 2.70E+00 1.05E+00 3.49E-01 1.92E-01 5.45E-02

WNW 1.16E+01 2.48E+00 9.41E-01 4.33E-01 1.42E-01 2.31E-02

NW 1.17E+01 2.41E+00 9.44E-01 3.98E-01 9.94E-02 9.10E-03

NNW 1.43E+01 2.93E+00 1.17E+00 4.78E-01 3.50E-02 1.19E-02

226Ra 

N 2.44E+01 2.28E+00 8.32E-01 8.05E-01 2.61E-01 6.36E-02

NNE 2.34E+01 2.05E-02 3.85E-01 9.86E-01 3.48E-01 7.11E-02

NE 2.39E+00 1.42E-02 4.79E-04 1.16E-03 8.35E-02 4.33E-02

ENE 4.28E-01 5.23E-02 4.49E-03 1.11E-03 5.17E-02 1.01E-04

E 2.82E-01 3.63E-02 2.43E-01 2.34E-01 2.02E-04 1.01E-04

ESE 1.58E-01 1.25E-01 1.07E-02 8.32E-04 7.56E-05 1.66E-02

SE 1.52E+00 1.50E+00 4.25E-01 3.08E-03 1.88E-02 5.36E-02

SSE 1.11E+01 2.78E+00 7.67E-01 2.24E-03 3.75E-02 5.20E-02

S 1.66E+01 3.77E+00 1.19E+00 1.26E-04 6.63E-02 6.34E-02

SSW 1.44E+01 2.84E+00 9.40E-01 1.76E-03 1.24E-01 5.44E-02

SW 1.71E+01 3.57E+00 1.39E+00 5.36E-01 2.40E-01 7.14E-02

WSW 1.70E+01 3.72E+00 1.44E+00 6.73E-01 2.45E-01 7.35E-02

W 1.21E+01 2.48E+00 9.60E-01 3.21E-01 1.76E-01 5.01E-02

WNW 1.06E+01 2.27E+00 8.64E-01 3.97E-01 1.31E-01 2.12E-02

NW 1.08E+01 2.22E+00 8.67E-01 3.65E-01 9.13E-02 8.34E-03

NNW 1.31E+01 2.69E+00 1.07E+00 4.39E-01 3.21E-02 1.09E-02

210Po 

N 2.01E-03 1.88E-04 6.84E-05 6.61E-05 2.14E-05 5.21E-06

NNE 1.92E-03 1.69E-06 3.16E-05 8.10E-05 2.86E-05 5.83E-06

NE 1.96E-04 1.17E-06 3.94E-08 9.53E-08 6.85E-06 3.55E-06
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km  

0~1 1~2 2~3 3~5 5~10 10~20 

ENE 3.51E-05 4.29E-06 3.69E-07 9.11E-08 4.24E-06 8.28E-09

E 2.32E-05 2.98E-06 1.99E-05 1.92E-05 1.66E-08 8.28E-09

ESE 1.30E-05 1.03E-05 8.76E-07 6.83E-08 6.21E-09 1.36E-06

SE 1.25E-04 1.23E-04 3.49E-05 2.53E-07 1.54E-06 4.39E-06

SSE 9.09E-04 2.28E-04 6.30E-05 1.84E-07 3.08E-06 4.26E-06

S 1.37E-03 3.10E-04 9.74E-05 1.04E-08 5.44E-06 5.20E-06

SSW 1.18E-03 2.33E-04 7.72E-05 1.45E-07 1.01E-05 4.46E-06

SW 1.40E-03 2.94E-04 1.14E-04 4.40E-05 1.97E-05 5.85E-06

WSW 1.39E-03 3.06E-04 1.18E-04 5.53E-05 2.01E-05 6.03E-06

W 9.95E-04 2.04E-04 7.89E-05 3.63E-05 1.45E-05 4.11E-06

WNW 8.74E-04 1.87E-04 7.09E-05 3.26E-05 1.07E-05 1.74E-06

NW 8.84E-04 1.82E-04 7.12E-05 3.00E-05 7.50E-06 6.86E-07

NNW 1.08E-03 2.21E-04 8.80E-05 3.60E-05 2.64E-06 8.95E-07

210Pb 

N 2.01E+01 1.88E+00 6.85E-01 6.63E-01 2.15E-01 5.23E-02

NNE 1.92E+01 1.69E-02 3.16E-01 8.11E-01 2.87E-01 5.85E-02

NE 1.97E+00 1.17E-02 3.94E-04 9.54E-04 6.87E-02 3.56E-02

ENE 3.52E-01 4.30E-02 3.69E-03 9.13E-04 4.25E-02 8.30E-05

E 2.32E-01 2.98E-02 2.00E-01 1.93E-01 1.66E-04 8.30E-05

ESE 1.30E-01 1.03E-01 8.78E-03 6.85E-04 6.22E-05 1.37E-02

SE 1.25E+00 1.23E+00 3.50E-01 2.53E-03 1.54E-02 4.41E-02

SSE 9.10E+00 2.29E+00 6.31E-01 1.85E-03 3.08E-02 4.28E-02

S 1.37E+01 3.10E+00 9.76E-01 1.04E-04 5.45E-02 5.22E-02

SSW 1.19E+01 2.34E+00 7.74E-01 1.45E-03 1.02E-01 4.48E-02

SW 1.40E+01 2.94E+00 1.14E+00 4.41E-01 1.97E-01 5.87E-02

WSW 1.40E+01 3.06E+00 1.19E+00 5.54E-01 2.02E-01 6.05E-02

W 9.97E+00 2.04E+00 7.90E-01 2.64E-01 1.45E-01 4.12E-02

WNW 8.75E+00 1.87E+00 7.11E-01 3.27E-01 1.08E-01 1.74E-02

NW 8.85E+00 1.82E+00 7.13E-01 3.01E-01 7.51E-02 6.87E-03

NNW 1.08E+01 2.21E+00 8.81E-01 3.61E-01 2.64E-02 8.98E-03
 

6-6

N 3~5km 238U 234U 230Th
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5.37×10-6Bq/m³ 226Ra 210Po 210Pb 4.94×10-6Bq/m³ 222Rn

2.16Bq/m3 N 0~1km
238U 234U 230Th 1.63×10-4Bq/m³ 226Ra 210Po 210Pb

1.50×10-4Bq/m³ 222Rn 22.4Bq/m³  

6-7

N 3~5km 238U 234U 230Th

0.877Bq/m³ 226Ra 0.805Bq/m³ 210Po 6.61×10-5Bq/m³ 210Pb

0.663Bq/m³ N

0~1km 238U 234U 230Th 26.6Bq/m2 226Ra 210Po
210Pb 24.4Bq/m2 2.01×10-3Bq/m2 20.1Bq/m2  

3  

6-8

6-3  

6-8           mSv/a 

  
km  

0~1 1~2 2~3 3~5 5~10 10~20 
N 

 

5.76E-01 5.64E-02 4.53E-02 4.94E-02 1.20E-02 3.33E-03
NNE 5.42E-01 3.60E-04 9.65E-03 3.30E-02 1.22E-02 2.28E-03
NE 5.10E-02 2.49E-04 8.52E-06 2.05E-05 3.54E-03 2.05E-03

ENE 5.67E-03 6.79E-04 5.32E-05 1.33E-05 2.16E-03 1.16E-06
E 3.90E-03 5.03E-04 8.22E-03 8.09E-03 3.13E-06 1.46E-06

ESE 2.61E-03 2.65E-03 1.90E-04 1.52E-05 1.67E-06 6.46E-04
SE 3.40E-02 3.93E-02 1.16E-02 4.87E-05 7.71E-04 2.12E-03

SSE 2.67E-01 7.46E-02 2.07E-02 3.80E-05 1.17E-03 2.04E-03
S 4.53E-01 1.20E-01 3.83E-02 2.50E-06 2.30E-03 3.19E-03

SSW 4.01E-01 9.59E-02 4.09E-02 3.02E-05 4.18E-03 2.43E-03
SW 4.34E-01 1.84E-01 7.40E-02 1.89E-02 7.39E-03 2.88E-03

WSW 4.09E-01 3.06E-01 9.47E-02 3.26E-02 1.01E-02 2.94E-03
W 2.99E-01 6.13E-01 9.69E-02 1.38E-02 7.70E-03 1.93E-03

WNW 2.64E-01 1.68E-01 5.86E-02 1.86E-02 5.03E-03 7.50E-04
NW 3.06E-01 1.84E-01 6.05E-02 1.68E-02 3.60E-03 3.86E-04

NNW 3.30E-01 1.20E-01 6.28E-02 2.61E-02 9.27E-04 5.08E-04
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N 3 5km 4.94×10-2mSv/a

N 0 1km 0.576mSv/a  

 
6-3   mSv/a  

4  

20km 6-9

4.47×10-3 �Sv/a  

6-9           �Sv/a 
 0~1km 0~2km 0~3km 0~5km 0~10km 0~20km 

 0.00E+00 0.00E+00 0.00E+00 4.30E-03 4.47E-03 4.47E-03 

%  0.0  0.0  0.0  96.2 100.0 100.0  

6.1.3.3  

20km N 3.5km

4.94×10-2mSv/a
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222Rn 20km

4.47×10-3 �Sv/a  

6.1.4  

6-10

6-11 6-12  

6-10   
    

1  N 3.1km 1.66E-02 
2  W 7.1km 1.99E-03 
3  WNW 3.1km 2.23E-02 
4 1#  WNW 4.0km 5.70E-03 
5 2#  NW 4.5km 5.62E-03 
6 3#  NW 4.2km 6.62E-03 

6-11     mSv/a 
/ 

 
238U 234U 230Th 226Ra 210Po 210Pb 222Rn  %

 2.02E-04 2.37E-04 1.08E-04 2.34E-04 1.45E-05 3.01E-05 3.56E-03 5.36E-03 24.1 

 3.05E-06 3.59E-06 1.63E-05 3.60E-06 2.15E-07 4.70E-07 0.00E+00 2.72E-05 0.3 

 — — — — — — 2.52E-03 2.52E-03 11.3 

 — — — — — — 9.06E-04 9.06E-04 4.1 

 — — — — — — 3.93E-05 3.93E-05 0 

 — — — — — — 1.41E-03 1.41E-03 6.3 

 — — — — — — 1.20E-02 1.20E-02 53.9 

 2.05E-04 2.41E-04 1.10E-03 2.38E-04 1.42E-05 3.06E-05 2.04E-02 2.23E-02 — 

%  0.9 1.0 4.9 1.0 0.1 0.1 92.0 — 100 

6-12         mSv/a 

  
  

 
 

 
  %  

 2.52E-08 2.54E-04 2.22E-02 1.13E-07 2.23E-02 — 

%  0.0 0.1 99.9 0.0 — 100.0 

6-10~ 6-12

WNW 3.1km 2.23×10-2mSv/a
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1.20×10-2mSv/a 53.9%
222Rn 2.04×10-2mSv/a 92.0%

2.22×10-2mSv/a

99.9%  

6.1.5  

 

6.1.6  

6.1.6.1  

 

1  

2  

3

 

6.1.6.2  

1  

5500g/m2 250g/ m2

1.5mm

2900m

 

2  

HDPE

1.5mm 0.5m
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3  

HEPE

 

52—88 475m

300m “ ”

“ ”

 

6.2  

6.2.1  

6-13  

6-13   

 PM10

kg/h
 

m3/h  
 

m  
 

m  
 
 

 0.105 6480 17 0.3 25 
 0.0704 32000 17 0.8 25 

 HJ2.2-2018

AERSCREEN PM10

PM10 6-14  



130

6-14     mg/m3 
/ 
 

PM10 
    

 0.00318 

0.108 

0.11118

0.45 
 0.00176 0.10976

 0.00225 0.11025
 0.00268 0.11068

PM10 0.072~0.108mg/m3

0.108mg/m3  

GB3095-2012

 

6.2.2  

 

GB/T18920-2002

 

6.2.3  

 

6.2.4  

�85dB A

55dB A 45dB A

GB12348-2008 2 3km
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7 /  

7.1  

 

7.1.1  

 

1  

 

1800kVA 10kV

EJ/T1090-1998

1 238U
234U 230Th 7.42×107Bq/ 226Ra 210Po 210Pb 6.82×107Bq/

6.3×10-4mSv/a

 

2  



132

 

18000m3

3d

 

3  

 

HDPE

 

4  

 

90%

 

5  
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30m3

30m3

1g/L

30m3  

6  

 

36000m2 10°

 

7  

 

410m 3300

450m 3900 500m

850 30

4.3×10-7/km·

0.00078 /a
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8  

 

400m

25m 45m 65 m3 62.5

m3

�

30%

18.75 m3 40 40

30.5

m2 4.17Bq/m2·s 4

1.32×1013Bq 24

 

9  

 

7.1.2  
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7.1.3  

7.1.3.1  

62.5 m3

18.75 m3 30.5 m2

1.32×1013Bq

 

7.1.3.2  

UAIR-FINE AERMOD

 

1  

5km

1 2 3 5km 4 22.5° 16

64  

5km

 7-1  

2  

6~9

4 6 6~9
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 7-1   

7.1.3.3  

1  

 7-1  
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 7-1    

      

 NNE 3.9km NNE 3.6km WSW 4.8km WSW 5.0km WNW 2.3km
222Rn 
Bq/m³  2.89E+00 3.25E+00 2.81E-01 2.74E-01 1.47E+00 

 
mSv/a  

2.06E-02 2.31E-02 2.01E-03 1.95E-03 1.05E-02 

  
 1 2 3  

 NW 1.1km NNW 2.5km NNW 3.0km NNW 2.9km NNW 2.8km
222Rn 
Bq/m³  8.57E+00 2.08E+00 1.52E+00 2.11E+00 2.23E+00 

mSv/a  
6.11E-02 1.48E-02 1.09E-02 1.50E-02 1.59E-02 

7-1

NNE 3.9km 222Rn 2.89Bq/m³

2.06×10-2mSv/

1mSv/  

NW 1.1km
222Rn 8.57Bq/m³

6.11×10-2mSv/ 1mSv/  

2 222Rn  

20km

7-2 7-3 5km

7-2  

7-2                 Bq/m3 

  
km  

0~1 1~2 2~3 3~5 5~10 10~20 

222Rn 

N 7.72E-02 5.86E-01 3.60E+00 1.23E+00 2.34E-04 2.40E-05 

NNE 1.01E-01 6.47E-02 1.75E+00 3.25E+00 2.56E-03 3.34E-04 

NE 1.18E-01 4.91E-02 1.54E-02 4.85E-01 3.65E-03 2.16E-04 

ENE 1.39E-01 7.70E-02 2.81E-02 2.19E-03 1.48E-04 2.43E-02 

E 2.30E-01 1.07E-01 1.70E-02 2.14E-03 3.40E-04 1.54E-04 

ESE 1.26E-01 1.14E-02 4.37E-03 1.23E-03 1.02E-04 3.20E-05 
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km  

0~1 1~2 2~3 3~5 5~10 10~20 

SE 6.53E-02 1.54E-02 9.24E-03 1.62E-03 1.24E-04 4.07E-02 

SSE 5.04E-02 3.05E-02 4.00E-03 1.54E-04 6.10E-04 7.54E-02 

S 5.95E-02 5.02E-02 1.74E-03 3.60E-05 1.03E-01 2.57E-01 

SSW 2.28E-01 1.71E+00 8.61E-03 2.16E-03 1.18E-01 1.07E-01 

SW 1.01E-01 5.08E+00 7.25E-02 2.65E-01 1.06E-01 1.02E-01 

WSW 2.00E-01 9.15E+00 1.63E+00 2.81E-01 2.57E-01 7.73E-02 

W 1.89E+00 3.90E+00 2.75E-01 2.92E-01 1.33E-01 4.31E-02 

WNW 4.73E-01 2.78E-02 1.47E+00 7.17E-01 1.00E-01 2.13E-02 

NW 8.83E-02 8.57E+00 2.02E+00 5.69E-01 7.92E-02 6.00E-06 

NNW 5.68E-02 9.80E-01 2.23E+00 3.88E-01 2.22E-04 1.20E-05 
 

7-3               mSv/  

 
km  

0~1 1~2 2~3 3~5 5~10 10~20 

N 5.50E-04 4.18E-03 2.57E-02 8.77E-03 1.67E-06 1.71E-07 

NNE 7.19E-04 4.61E-04 1.24E-02 2.31E-02 1.83E-05 2.38E-06 

NE 8.42E-04 3.50E-04 1.10E-04 3.45E-03 2.60E-05 1.54E-06 

ENE 9.88E-04 5.48E-04 2.00E-04 1.56E-05 1.05E-06 1.73E-04 

E 1.64E-03 7.59E-04 1.21E-04 1.52E-05 2.42E-06 1.10E-06 

ESE 8.96E-04 8.13E-05 3.11E-05 8.79E-06 7.27E-07 2.28E-07 

SE 4.65E-04 1.10E-04 6.58E-05 1.16E-05 8.83E-07 2.90E-04 

SSE 3.59E-04 2.17E-04 2.85E-05 1.10E-06 4.35E-06 5.37E-04 

S 4.24E-04 3.58E-04 1.24E-05 2.56E-07 7.36E-04 1.83E-03 

SSW 1.62E-03 1.22E-02 6.13E-05 1.54E-05 8.43E-04 7.64E-04 

SW 7.22E-04 3.62E-02 5.16E-04 1.89E-03 7.58E-04 7.27E-04 

WSW 1.43E-03 6.52E-02 1.16E-02 2.01E-03 1.83E-03 5.51E-04 

W 1.35E-02 2.78E-02 1.96E-03 2.08E-03 9.48E-04 3.07E-04 

WNW 3.37E-03 1.98E-04 1.05E-02 5.11E-03 7.16E-04 1.52E-04 

NW 6.29E-04 6.11E-02 1.44E-02 4.06E-03 5.64E-04 4.27E-08 

NNW 4.05E-04 6.98E-03 1.59E-02 2.77E-03 1.58E-06 8.55E-08 
 

NW 1~2km
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222Rn 8.57Bq/m3 6.11×10-2mSv/

WSW

1~2km 222Rn 9.15Bq/m3

6.52×10-2mSv/

1mSv/  

 
7-2  5km     mSv/  

3  

20km

7-4

20km 1.24×10-3 �Sv/  
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7-4       �Sv/  
 0~1km 0~2km 0~3km 0~5km 0~10km 0~20km 

 0.00E+00 1.10E-05 1.12E-03 1.24E-03 1.24E-03 1.24E-03 

%  0.0 0.9 90.3 100.0 100.0 100.0 

7.1.4  

7.1.4.1  

10 30m3/d U

5mg/L 226Ra 1.1Bq/L SO4
2-

1g/L   

7.1.4.2  

1  

HYDRUS-1D 

 

2  

HYDRUS-1D 

Richards  

          7-1  

h �  t  �

K  h x  K  h x  = 

Ks  x  Kr  h x  Ks  Kr

 

HYDRUS-1D 5 

van Genuchten-Mualem 

�  h  K  h   
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7-2  

�r �s  � n 

 l  

3  

HYDRUS-1D -

 

     7-3  

c s  D 

q  �  

4  

10 

500 cm  

Soil Profile-Graphical Editor 

300 100cm 300m

U 5mg/L 226Ra 1.1Bq/L

SO4
2- 1.0mg/L

 

7-5    
 �r �s �(1/m) n Ks*(m/d) l D 

1 0.045 0.43 1 2.68 7.128 0.5 10 
2 0.078 0.43 3.6 1.56 0.25 0.5 15 
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*

20m

280m  

7.1.4.3  

1 U  

10a 20a 50a 100a U 7-3  

 
T0 0a    T1 10a    T2 20a    T3 50a   T0 100a 

7-3   U  

10a 10a U

5mg/L 1m 2m 2.1mg/L

0.6 mg/L 10a U 4m  

10a 10a

20a U

1m 0.78 mg/L 5m

50a U 3m 0.29 mg/L 100a

U 4m 0.15 mg/L

11m  

2 226Ra 
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226Ra 7-4  

 
T0 0a    T1 10a    T2 20a    T3 50a   T0 100a 

7-4   226Ra  
226Ra U 10a 3m 20a 50a

226Ra 1m 2m 0.16 Bq/L

0.06Bq/L 100a  226Ra 3m

0.03 mg/L 226Ra 7m  

3  SO4
2- 

SO4
2- 7-5  

 
T0 0a    T1 10a    T2 20a    T3 50a   T0 100a 

7-5 SO4
2-  
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SO4
2- U 226Ra

SO4
2-

1g/L 10a SO4
2- 32m

10a 10a SO4
2-

20a SO4
2-

18m 272mg/L 50a SO4
2-

33m 98mg/L 100a SO4
2-

47m 55mg/L 80m  

4  

10a

100a U 11m 226Ra

7m SO4
2- 80m 300m

 

7.2  

7.2.1  

98% 2

71.5% 3t

HJ169-2018 B C D

E

1.4
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7.2.2  

7.2.2.1  

3 DN3000×6000

15m×12m×0.5m

40m3

 

S =S -S =15×12-3×6×2=144m2 6.8m  

 

Q3 a×p×M/ R×T0 ×u 2-n / 2+n ×r 4+n / 2+n                       7-4  

Q3— kg/s  

M— kg/mol 0.098  

a n— 7-1  

p— Pa 133.22 Pa  

R— 8.314J/mol·k  

T0— 298.4k  

u— 1.4m/s  

r— m 6.8m  

7-6    
 n a 

E F  0.3 5.285×10-3 

7-  
7-7  kg/s  

 E F  

 1.30×10-3 

7.2.2.2  
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10min 10min

20min 30min H2SO4

F 1.5m/s 25 50%

7-8 7-9  

7-8  H2SO4 mg/m3  

m  
10min 20min 30min 

m
10min 20min 30min 

F F F F F F 
0 0.0000 0.0000 0.0000 350 0.1064 3.2120 3.2120

20 179.0329 179.0329 179.0329 400 0.0006 2.5957 2.5957

40 69.6699 69.6699 69.6699 450 0.0000 2.1482 2.1482

60 42.2074 42.2074 42.2074 500 0.0000 1.8114 1.8120

80 28.8623 28.8623 28.8623 600 0.0000 0.8337 1.3471

100 21.218 21.218 21.218 700 0.0000 0.0241 1.0466

120 16.3764 16.3764 16.3764 800 0.0000 0.0001 0.8316

140 13.0914 13.0914 13.0914 900 0.0000 0.0000 0.4246

160 10.7474 10.7474 10.7474 1000 0.0000 0.0000 0.0503

180 9.0091 9.0091 9.0091 1100 0.0000 0.0000 0.0015

200 7.6801 7.6801 7.6801 1200 0.0000 0.0000 0.0000

250 5.4473 5.4496 5.4496 1300 0.0000 0.0000 0.0000

300 2.6094 4.0985 4.0985 1400 0.0000 0.0000 0.0000

7-9   F  
  F  

H2SO4 

5530m mg/m3  0.0443 

6.8m mg/m3  1138.3 

* mg/m3  2 

m  470.4 

mg/m3  2140 

m  0 

mg/m3  1767.3 

m  5.0 

HJ169-2018

—— GBZ2.1-2007

2013.08  
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470.4m

HJ169-2018

10mim 5.0×10-6/

0 0

8.33×10-5 /a  

1138.3mg/m3

 

7.2.3  

7.2.3.1  

2014 9

3.0t 2

71.5% 2

1g 0.02t

GB18218-2018  

7.2.3.2  

1  

 

4NH4NO3	3N2+2NO2+8H2O 
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2C3H6N6O6	6CO+12NO2+6H2O 

CO NO2

1min CO NO2

CO 31L/kg NO2

64.4L/kg 3.0t

0.02t CO NO2 0.78kg/min 398.7kg/min  

1.1km

 

2  

15m3

 

2.2km

20m3

 

3  

 

4  
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�P=1.06/R+4.3/R2+14/R3                       7-5  

 

�P—— kgf/cm2  

R—— r W

m/kg2  

R=r/W1/3                             7-6  

 

r—— m  

W——TNT 3000kg

TNT 0.7 TNT 2100kg TNT

20kg TNT 1.20 TNT

24kg TNT TNT

2124kg  

 

7-10  

kgf/cm2  1.0 0.5~1.0 0.3~0.5 0.2~0.3 0.2 

 
  

  

7-11   
kgf/cm2    

�0.02   
0.02~0.09   
0.09~0.25   
0.25~0.40   
0.40~0.55   
0.55~0.76   

�0.76   



150

 

7-12    

 
 

r(m) 

R
(m/kg2) 

 
kgf/cm2   

1 75 5.83 0.378   
2  1100 85.58 0.013  
3  4780 371.87 0.003  
4  3300 256.73 0.004  
5  4100 318.97 0.003  
6 1640 127.59 0.009  
7  1450 112.81 0.010  
8  840 65.35 0.017  
9  1870 145.48 0.007  

10  2230 173.49 0.006  

 

5 6

112m 740m

 

7.3  

7.3.1  

 

1

 

2  

3  
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4

 

5

 

7.3.2  

1

 

2 HDPE

 

3

 

4  

1

5500g/m2 250g/m2

1.5mm  

2 GB50520-2009 50a

500a

 

5  

1

 

2

 

3

 

6  
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1 15m3

4 5kg

20m3

 

2

 

3

 

7.3.3  

1

 

2  

1

 

2  

3

 

3  

1

 

2 GA837-2009

 

3

 

4



153

 

5

 

4

 

5  

7.3.4  

 

7.4  

4

2.06×10-2mSv/ NNE 3 5km

1mSv/ 10a

100a U 226Ra

SO4
2-  

0 8.33×10-5
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/a  

1.1km

112m 740m
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8  

8.1  

8.1.1  

69.67hm2 65.67 hm2

2km2

 HJ19-2011 “ 1 ”

“ ”

 

8.1.2  

 HJ19-2011

“

” “

”  

8-1 667.7km2  
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8-1  

8.2  

8.2.1  

 

Landsat-8

2016-6-29 15m

30m 15m ENVI ArcGIS
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8-2 GPS

ENVI

ArcGIS

 

 
8-2   

8.2.2  

 

 



158

8.2.3  

GB/T 21010-2017

 

GB/T 21010

Landsat-8

8-3  

 
8-3    

8-1

472km2 70.70% 127.5km2

19.10% 0.25%

66.5 km2 9.95%  
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8-1  
   %  km2  

1  566667 19.10 127.5 

2  7556  0.25 1.7 

3  295355 9.95 66.5 

4  2097981 70.70 472.0 

 2967559 100 667.7 

8.2.4  

8-4  

 
8-4    

127.5km2 19.10%

0.25%

80% 8-2  
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8-2    
   %  km2  

1  566667  19.10% 127.5 

2  7556  0.25% 1.7 

2  2393336 80.65% 538.5 

 2967559 100.00% 667.7 

8.3  

 

8.3.1  

 

 

 

 

79°50�24.9� 80°53�37.9�  41°40�0.3� 42°21�56.3�

 380480.00hm2 1980 2003

2014

237600 hm2 380480 hm2  

2013 6 -

44

 

8.3.1.1  

 216646.37hm2

56.94%  86642.55hm2 22.77%

77191.08hm2 20.29%

8-5  



16
1

 
8-

5 
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8.3.1.2  

 

 

 

GB/T14529-93  

 

8.3.1.3  

 

8.3.1.4  

 

 6 

 10.27 hm2  122149.26 hm2  53437.86hm2

 178251.50 hm2  925.78 hm2  25705.33 

hm2  

8.3.1.5  

8.3.1.6  

1  

83 397 1218 

5 6 9  3 3 7 75

388 1202  24  69  180 

 23  49  120  10 

8-3 8-6  
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8-3   
   

1  Neottia camtschatea  

2  Corallorhiza trifida  

3  Listera ovata  

4  Epipactis helleborine  

5  Goodyera repens  

6  Coeloglossum viride  

7  Platanthera minutiflora Schltr  

8  Orchis latifolia  

9  Orchis umbrosa  

10  Orchis cruenta  

2  

 24 57 152 

628 24.2% 1 2 7

 14%  1 1 1  

14.3% 1 1 2  4.0% 16

37 114 25.2% 5 16 28

18.8%  27 

21 8-4 8-7  



16
4

 
8-

6 
  

 



16
5

 
8-

7 
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8-4   

   

1  Ciconia nigra  

2  Aquila chrysaetos  

3  Aquila heliaca  

4  Gypaetus barbatus  

5  Uncia uncia  

6  Capra ibex  

7  Milvus lineatus  

8  Accipiter nisus  

9  Buteo buteo  

10  Buteo rufinus  

11  Buteo hemilasius  

12  Aquila rapax  

13  Aegypius monachu  

14  Gyps himalayensis  

15  Falco subbuteo  

16  Falco tinnunculus  

17  Falco cloumbarius  

18  Tetraogallus himalayensis  

19  Grusgrus  

20  Bubo bubo  

21  Athene noctua  

22  Ursus arctos  

23  Martes foina  

24  Lynx lynx  

25  Felis manul  

26  Cervus elaphus  

27  Ovis ammon  

3  

6000m 15 6800m 5

—  
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20km 25km

 “ ” 12

 

122149.26 hm2

9893.58 hm2 3325.69 hm2 4908.96 

hm2 106.18hm2 103914.85hm2

150 m3  

8.3.1.7  

6.39km

2.11km

8-5 8-8  

8-5   

  
km 

 
1  6.63 2.49 
2  6.39 2.11 
3  7.03 2.87 
4  7.14 3.10 
5  7.24 3.46 
6  6.98 3.69 
7  8.22 4.98 



16
8

 
8-

8 
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8.3.2  

 

1  

GB/T50885-2013 1m  

2  

8-9

8-6  

8-6    
  km 

1  0.64 
2  0.93 
3  1.02 
4  1.01 
5  0.72 
6  0.06 
7  0.66 
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8-9    

8.4  

8.4.1  

1  

69.67hm2 8-7
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8-7                       hm2 
     

1  

hm²  

8.1 

2  9.2 

3  0.065 

4  6.2 

5  15.7 

6  3.6 

7  3.1 

8  19.7 

9  hm²  4.0 

10  hm² — 69.67 

2  

 

3  

 

4  

 

8.4.2  

 

8-10  
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8-10    

69.67hm2

28.57 hm2 41.1 hm2

4.4 hm2

10
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8.4.3  

 

0.14kg/m2 69.67hm2 4.4 hm2

91.4.0t

 

8.4.4  

8-7 8-8

6.39km

1000m  

10
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8.4.5  

8-11  

100%

 

3750t/km2 a  

2612t/a

8.5
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       8-11    

8.4.6  

69.67hm2 0.01%
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8.4.7  

8.4.7.1  

[2019]31

5

 

6.39km 2.11km

63m

1.5~4.0km 200

300m 1.7 2.0km  

8.4.7.2  

8-12

4000m 3500m~3900m

2600m 3000m

2800m~3000m 2400m

 

 



17
7

 
8-

12
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8.4.7.3  

1  

6km

1000m

 

2  

1  

61m

500m

 

 
8-13   

2  
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52-88

2011 4

5.2.5.3

Q�12 Q2 apl

350m 480m

8-14  

 

8-14    

3  

1m
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1m

 

8.5  

1  

 

1

 

2  

 

 

46169m2 4.79km 2.14km

 

3  

44175m2

 

4  

 

2  

1
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2

 

3

 

4

 

5

 

3  
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9  

9.1  

9.1.1  

9.1.1.1  

5.2.1  

 

9.1.1.2  

 

9.1.1.3  

 

9.1.1.4  

  

9.1.1.5  

“ ”

“ ”  

1
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2

 

3

 

4

 

5

4.4hm2  

8.5  

9.1.2  

9.1.2.1  

 

9-1          mg/m3 
(m) 10 20 30 40 50 100 150  

 1.75 1.30 0.78 0.365 0.345 0.330 0.309 
 0.437 0.350 0.310 0.265 0.250 0.238 0.208 

150m

150m

GB16297-1996

1mg/m3
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9.1.2.2  

 

9.1.2.3  

5-2

180m GB12523-2011

�70dB A �55dB A

1km

 

9.1.2.4  

 

9.2  

9.2.1  

9.2.1.1  

1  

69m3/s  

2  
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32000m3/h

� 99%

5m 2.2mg/m3

GB16297-1996 2

60mg/m3   

3  

8t

 

170m

 

4  
222Rn  

5  

6.3kg/d  

1

6480 m3/h 6h/d 162mg/ m3

� 90%  

6  

2 20 /h

8000m3/h  

9.2.1.2  

1  

30m3/h +
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+

300m3

300m3 3-9  

46.1m3/d 3

65m×50m 60m×45m

 

1.5m

1m

0.5m  

HDPE

1.5mm 0.5m

 

2  

+

 

1  

350m3/d

321.3m3/d  

�0.3mg/L 226Ra �1.1Bq/L

3.4.1 3-10 3-11  

2  
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12m3/h 16.7 m3/h  

 

3  

4 75m 55m

1.5m 70m 50m 1m

16500m2 14000m2 14820m3

 

3  

55.9m3/d 30.6m3/d

 

+

+ 5m3/h

A/O

3m3/h  

 

GB/T18920-2002

 

2 55m×50m

50m×45m  

9.2.1.3  

1  
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17.6 m3 11.5 m3

0.85 m3

3.0 m3  

2  

60 m3 2.5 m3

62.5 m3  

400m

65 m3

  

3  

40t 5t  

102m2 200 

m3

 

 

4  

29.2t/a

 

5  

96% 73.3t

60% 7.3t/a
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6  

0.7 m3 3.3m3/a

 

9.2.1.4  

90dB A

 

9.2.1.5  

1  

350 m3 10m×10m×4m

450m3 12m×10m×4m  

 

2  

4.4 hm2

9-2  
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9-2    

  
 

 

 

 

 

 

 

 

 m2 10260 19065 7260 7590 44175

3  

1  

 

2  

1-3mm  

4  

15m3

4 5kg

20m3

 

9.2.2  

 

9.2.2.1  

1  

EJ/T359-2006
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7400Bq/m3 2mg/m3

 

2  

EJ/T1090-1998 �9% 1g/t 8%~9%

20g/t 8% 80g/t

 

“ ”

460

99% 99.9%  

3  

8t

 

2001  

9-3   

 
D

 

80%~99%
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4  

4.94×10-2mSv/a

0.2mSv/a

 

5  

  

� 90%

 

9.2.2.2  

1  

1  

SS

+ +

 

2  

 

46.1 m3/ d 185d

365d 180d 185d
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8528.5m3

8640m3  

 

1980mm 65.4mm

8100m2 0.63

 

tsreE ����� )( �                            9-1 

E—— m3/a  

e—— 1980mm  

�—— 0.63  

r—— 65.4mm  

s—— 8100m2  

t—— a  

9574m3/a

8528.5m3

 

 

HDPE

0.5m

10-7cm/s 1.5mm 10-12cm/s

53mm

100a 10a
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9-1   

 

2  

+  

1  

 

9-4   

 
  

pH U mg/L 226Ra Bq/L pH U mg/L  226Ra Bq/L

741 708
 

1.5-3 3.0-10 1-3 6.10-7.56 0.068-0.283 0.29-0.51 

741 709
 

1.5-3 3.0-10 1-3 6.07-6.96 0.033-0.139 0.22-0.47 

745
 

1.5-3 3.0-10 1-3 7.7-8.8 0.03-0.1 0.22-1.06 

771
 

1.4-2.38 2.01-5.09 6.7 6.24-8.21 0.03-0.28 0.82-1.09 

 

2  
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RO

95%

 

9-5  

9-5   

  
mg/L  

 
mg/L  

 
mg/L  

 
%  

1 Cl- 751 2300 14.6 98.06 
2 SO4

2- 58.8 173 <0.5 99.15 
3 F- 3.11 11.4 <0.2 93.57 
4 NO3

- 6.66 21.8 0.55 91.74 
5 K 12.3 98.2 0.22 98.21 
6 Na 1420 4190 20.5 98.56 
7 Ca 33.4 93.8 2.07 93.80 
8 Mg 59.3 99.7 0.18 99.70 
9 Se <0.01 <0.01 <0.01 — 

10 Cd <0.005 <0.01 <0.005 — 
11 Mn <0.01 <0.01 <0.01 — 
12 As 0.021 0.061 <0.002 90.48 
13 pH* 7.59 7.66 7.59 — 
14 U 0.14 0.54 0.002 98.57 
15 226Ra** 1.06 5.79 0.03 97.17 

* pH ** Bq/L 

90%

U <0.05mg/L 226Ra<1.1Bq/L

GB23727-2009
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3  

 

87.2 m3/d

180d 15705m3

1980mm 65.4mm

14000m2 0.63

9-1

16548m3/a 15705m3

 

  

 

 

 

a   

9-6  

9-6  mm  
 1 2 3 4 5 6 7 8 9 10 11 12

 35.4 74.6 101.8 218.3 291.1 272.8 254.7 236.5 231.0 136.4 81.8 45.4

 1.1 1.3 2.4 4.7 7.1 9.7 11.3 13.1 9.7 3.5 1.0 0.5

b  

9-7
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9-7   m3  
 1 2 3 4 5 6 7 8 9 10 11 12 

 318.8 683.2 924.9 1988.5 2641.7 2439.7 2251.7 2060.2 2049.0 1235.9 754.0 419.4

 0 0 0 2616.0 2703.2 2616.0 2703.2 2703.2 2616.0 0 0 0 

 
 0 0 0 627.5 689.0 865.3 1316.8 1959.8 2526.8 1291.0 537.0 117.5

 
 0 0 0 627.5 689.0 865.3 1316.8 1959.8 2526.8 1291.0 537.0 117.5

 0 0 0 627.5 689.0 865.3 1316.8 1959.8 2526.8 1291.0 537.0 117.5
 

N  0 0 0 627.5 689.0 865.3 1316.8 1959.8 2526.8 1291.0 537.0 117.5

2526.8m3

631.7m3

4

4000m3 9

3 3

12000m3 2526.8m3

 

  

 

a.  

b.

 

c. 

 

d. 20m  

e.  
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f.  

g.  

h.  

i. 

 

 

3  

1  

+

+ 5m3/h

 

 

2  

A/O

3m3/h  

N P

A/O

 

3  

11 3

5 4590m3  
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2 55m×50m

50m×45m 1 m 4820m3

4590m3  

 

9.2.2.3  

1  

17.6 m3  

11.5 m3 5.8 m3

27.8 m3 10

0.85 m3

3.0 m3 5.8 m3

17.6 m3

8.8  m3

 

2  

1  

60 m3 2.5 m3

62.5 m3  

2905m

45m 65 m3

2920m 60m 120 m3

55 m3  



200

2  

5500g/m2 250g/m2

1.5mm

50cm  

GB50520-2009 +

 

3  

45t

200 m3

 

 

4  

 

5  

 

 6  
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9.2.2.4  

GB12348-2008 2 60dB

A 50dB A 3km
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10  

10.1  

1  

“111”

 

 2  

1  

2020 4000

4%

 

2  

 

3  

746.01

 

 3  

10-1  
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10-1    
    

1   34497.41 

2  % 8.07 

3   162.78 

4   11.19 

5  % 15.04 

6   18 

7  % 66.09 

8.07% 8%

11.19

18 1

15.04%

66.09%

 

 

10.2  

 

1  

2  

3  

10-2  

10-2    
   

 

  310.19
 80.04

  3.8 

  2.0 

 
  

201.12

  775.37
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 608.05

 
 

343.12
 

 
  172.19

 603.05

  30.0 

  134.08

 103.97

  78.17

 HDPE  6.48 

 3452

3452 10.0%  

10.3  

34497.41

10421.24 2984.03 2238.03
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11   

11.1  

 

11.1.1  

 

3

1 2

 

 

1~2

 

11.1.2  

1
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2 GB23727

 

3

 

4  

5  

6

“ ”

 

7

 

8

 

11.1.3  

11.1.3.1  

1  

2

 

3

 

4
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11.1.3.2  

1

 

2

 

11.2  

11.2.1  

 

11.2.2  

 

11.2.2.1  

 

11-1  

11-1   
    

  1 /  TSP 
  1 /  A  

11.2.2.2  
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11-2  

11-2    
     

1   
1 /  

222Rn
� U  2   

3 
 

 1 / 222Rn  

 1 / 222Rn  
4   1 / 222Rn  
5   1 /   

11.2.2.3  

 

11-3 11-1  

11-3    
     

1   1 /  

222Rn  

 
PM10 

2  
 

1 /
 

U � 

3 � 
 

1 /
 

�

4  
 

1 /  
U 226Ra 210Pb 210Po

�  pH COD
Cd As Pb

5   1 /  U 226Ra Cd As
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Mn  

6  
 

1 /
 

U 226Ra 210Po 210Pb
pH COD Cd As Pb

 

7  
 
 

1 /
 

U 226Ra Cd As
Pb pH  

8  
 

 
1 /  U 226Ra 210Pb 210Po

9  
 

 
1 /

 
A  

 
11-1    

11.2.2.4  
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11.2.2.5  
222Rn � �

pH

CMA 160021182000

 
11-4  

11-4    

  
  

 
1   1 /

 � U  
2   

 

1  

 

1 /

 
PM10 

2  

 

1 /
U � 

3  
 

1 /
 

226Ra 210Pb 210Po � 
pH COD Cd As Mn

 

4   
1 /

 
U 226Ra Cd As  

5  

 

1 / 226Ra 210Po 210Pb pH COD
Cd As Mn  

6  
 

 
1 /

U 226Ra Cd As  

7  
 

1 /

 
U 226Ra 210Pb 210Po 
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11.2.3  

11.2.3.1  

1  

1

1.5m  

2 4 5d

8  

3 24h

3d 24h  

4

1.5m  

2  
222Rn  

3  

1

 

2 50cm

 

3

 

4

 

5 2d

 

4  

1
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2 1m 0 15cm 15~60cm  

3

�  

4

 

5

 

11.2.3.2  

11-5  

11-5    
  

 

 GB/T14582-1993 

 EJ378-1989 

 EJ/T979-1995 
U  GB/T6768-1986 

� EJ/T 1075-1998 

 -  

PM10  

�  GB/T14583-1993 

 

U  GB/T6768-1986 
226Ra GB/T11214-1989 
210Po GB12376-1990 
210Pb GB/T16140-1995 

pH DZ/T 0064.5-1993 

� EJ/T 1075-1998 

 EJ/T 900-1994 

 
U  EJ/T550-2000 
226Ra GB/T13073-2010 

 
 

U  GB11223.2-1989 
226Ra GB/T13073-2010 
210Po GB12376-1990 
210Pb GB/T16145-1995 
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11.3  

11-6  

11-6   
     

1  TF1207-C-C 3  

2  723 2  

3  FD-125 1  

4  XH-1310 1  

5  80-2 2  

6 �   BH1217 1  

7 �   FJ-2207 1  

8 �-�  BH3103B 1  

9 �  BH324F 1  

10  WFX-130 1  

11  KF606B 150  

12 
 

ERS-2-S 1  

11.4  

HJ/T61-2001

 

 

1  

 

2  
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3  
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7
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11.5 “ ”  

“ ” 11-7  
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12  

12.1  

12.1.1  

12.1.1.1  

1

 

2

90%

 

3

 

4

 

5

410m 450m 500m

 

6

 



220

12.1.1.2  

10a

30

 
 

12.1.2  

12.1.2.1  

 

1

 

2

 

3

 

  

12.1.2.2  

1

 

2

 

3

 

4
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5

 

12.1.3  

12.1.3.1  

 

GB23727-2009

GB23726-2009

GB/T14586-93

 

12.1.3.2  

1

 

2

 

3

 

12.1.3.3  

1

 

2

 

3  
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1

 

2

 

3

 

4  

4 GB23726-2009

 

5  

12.1.4  

12.1.4.1  

1  

1

 

2

 

3

 

4

 

2  

1  

2  

3
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3  

 

 

4  

1  

——

 

—— U 226Ra  

 

 

 

2  

——

 

—— U 226Ra

 

 

10m×10m

5  

20m×20m 5

 

U 226Ra 20m×20m

5  
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3  

——

 

—— U 226Ra

 

 

10m×10m

5

20m

5

 

U 226Ra 20m×20m

5 20cm

80cm

180Bq/kg

40m 80m 0 30cm 30 60cm

180Bq/kg  

4  

——

 

—— �   

—— �  5

 

5  

——

 

——�   

—— �  3  
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6 30m~50m  

12.1.4.2  

 

1 5  2868 52 64

 

2 1 17.6 m3  

3 1 120 m3  

4 2 17.3hm2  

5 9 1 6.2hm2  

6 3km  

7 45 62626m2 1.5 m3  

8  

12.1.4.3  

GB23727-2009

 

1 222Rn  

GB23727-2009
222Rn

0.74Bq/m2·s  

2 226Ra  

GB23727-2009
226Ra 0.56Bq/g

226Ra 0.18Bq/g  

226Ra 0.18Bq/g  

3  

�
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�25Bq/cm2  �40Bq/cm2

710 710  

GB23727-2009 � �4Bq/cm2 

�40Bq/cm2  

4  

DZ/T0320-2018

100%

100%

100%  

12.1.4.4  

12-1  

12-1    

 
 

  

5    
1    
1    

2    
1    

   

   

 
 

12.1.5  

12.1.5.1  

1 5
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2 1

 

3 1

 

HDPE

 

4 2

 

5 1 9

 

6  

 

7

 

8
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12.1.5.2  

 

1  

1

 

2

 

3

 

4  

5  

6  

 

2  

 

3  

 

4  

1  
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6.3 m3 0.6m

1.5 m3

1.0 m3

50cm 53mm 8.8

m3  

2  

65 m3

62.5 m3 2.5 m3

17.6 m3

3.0 m3 14.6 m3

17.1 m3

8.8 m3  

5  

1  

2

 

3  

4

 

5
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12.1.6  

 

0.74Bq/ m2•s

 

 

 

 

 

12.1.7  

“

3

” 

6  
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12.2  

12.2.1  

 

12.2.2  

3~4  

1  

2

 

3

 

4  

5

 

6  

12.2.3  
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12.2.3.1  

1  

1

 

2

 

3  

2  

1 2 24

50mm 5

 

2 1  

3  

12.2.3.2  

1  

�

 

X-�

5  

2  
222Rn 40m×40m � 20m×20m

1 U 226Ra  

GB23726-2009

“ 2 1 /a ”

1 /a 1
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13    

13.1  

13.1.1  

 

“111” 13a

34497.41

3452 10%  

13.1.2  

2015 8 26 ~30

2019 1 8 ~10 2019 4 13 ~15

 

1 �  

 

2  

U �

PM10 SO2

PM10 SO2

GB3095-2012

U  

3  
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34.0 47.0 mBq/ m2·s   

4  

U
226Ra 210Po 210Pb Pb Cr6+ Cd Mn SO4

2-

U 226Ra

GB3838-2002 II

 

5  

U 226Ra 210Po 210Pb

Pb Cr6+ Mn U 226Ra

COD GB14848-2017  

6  
238U 226Ra

 

GB15618-2018  

7  

U 226Ra 210Po

GB14882-94  

8  

GB3096-2008

2  

13.1.3  

13.1.3.1  

1  

—
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2  

	 	 	 	

	 	 	 	 	 	“111”

 

3  

400m

65 m3 120 m3

 

13.1.3.2  

1   

1  

69m3/s

EJ/T359-2006

7400Bq/m3 2mg/m3  

2  

35200m3/h � 99%
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5m 2.2mg/m3

GB16297-1996

60mg/m3   

3  

EJ/T1090-1998

3.53Bq/m2·s 1.06×1011 Bq

1.84Bq/m2·s 2.09×1012 Bq 16

4.17Bq/m2·s 2.53×1012 Bq 5.66 m2

4.17Bq/m2·s 7.45×1012Bq  

4  
222Rn

222Rn 15705m3/a 16500m2

222Rn 1.74×109Bq/a  

5  

1 6480 m3/h

� 90% 16.2 mg/m3

5m

GB16297-1996 2  

2  

1  

166m3/d 238m3/d

0.5~3.0mg/L 1~2Bq/L

30m3/h + +

46.1m3/d 3 65m×50m
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60m×45m

 

2  

291m3/d 10mg/L 3~5Bq/L

224.4m3/d

87.2m3/d  

4 75m×55m 70m×50m 1.5m

16500m2 14000m2 14820m3

 

3  

55.9m3/d 30.6m3/d

 GB/T18920-2002

 

2 55m×50m

50m×45m  

3  

1  

11.5 m3 27.8

m3

0.85 m3 8.5 m3

3.0 m3  

2  

60 m3 2.5

m3 62.5 m3

65 m3  
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3  

40t 5t

 

4  

29.2t/a 60%

7.3t/a  

5  

0.7 m3 3.3m3/a

 

4  

90dB A

GB12348-2008 2

3km

 

13.1.4  
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13.1.5  

13.1.5.1  
222Rn

 

20km

0.049mSv/a N 3~5km

0.2mSv/a 24.5% 20km

4.47×10-3 •Sv/a  

13.1.5.2  

 

13.1.5.3  

HDPE

HDPE 0.5m

5500g/m2

 

300m “ ”
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1  

 

PM10

 

2  

 

3  

3km

GB3096-2008 2  

4  

 

5  

 

13.1.7  
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NNE 3~5km

2.89Bq/m3

2.06×10-2mSv/ 1mSv/  

10a

100a U 11m 226Ra

7m SO4
2- 80m 300m

 

470.4m

0 0

8.33×10-5 /a  

1.1km

112m 740m

 

13.1.8  

69.67hm2
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667.7km2

70.7% 19.35%

19.35% 80.65%  

6.39km

1000m

 

[2019]31

0.06km 1m

 

13.1.9  

100%

100%

 

13.1.10  

34497.41
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10421.24 2984.03 2238.03

3452 10%

 

13.1.11  
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1  

 

0.74Bq/ m2•s
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2  

 

3  

3

 

4  

 

13.1.13  

27 27 100%

 

13.1.14  
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UAIR-FINE EPA

AERMOD  

1 AERMET  

AERMET H PBL

H>0 H<0 L w* zi

u* L �* zi u*  

2 AERMAP  

AERMAP DEM

hc  

1  

2  

3

10%

hc  

AERMAP

hc AERMAP

Hc  

� �2 21 ( )
2

c

c

h

c c
H

u H N h z dz� ��
 

2 AERMOD  

AERMOD CBL SBL  
� � � � � �, , ( / ) , ,y zC x y z Q u p y x p z x�

 

 

Q—  

u—  
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py pz— pdf  

1 CBL  

 

� �
2 22
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2 SBL  

� �
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2 22
es ieff es ieff

s r r y
m zs zszs
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u 
 
� 


�
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� � � �
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�  
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AERMOD zieff
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� �  
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exp 0

0
0.693
T

s
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u

D = 1

� �

�

�
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� � �� �

� �
�

�
 

 

�—  
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4  

AERMOD  
2
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2

A
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u

�
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�
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�p=0 f=0.5  

Hc Hc
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� � � �, ,( , , ) , , (1 ) , ,T r r r c s r r r c s r r pC x y z fc x y z f c x y z� � �  

 
( , , )T r r rC x y z ——  
� �, , ,c s r r rc x y z ——  
� �, , ,c s r r pc x y z —— c s

 

f—— Hc  

6 AERMOD  

AERMOD  

1  
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d d dF V�� �  

 

Fd—— �g/m2/s  

d� —— zr  

Vd—— m/s  

zr—— m =z0+1  

z0——  

g/m2  

1  

 

(1 )dp p dpf p dpcV f f" "� � �  

 

Vdp—— m/s  

fp—— 2.5�m 0.7  

Vdpf——

1
dp g

a p a p g

V V
R R R R V

� �
� � Vg=0  

Vdpc——

1
dp g

a p a p g

V V
R R R R V

� �
� � Vg=0.002  

2  

 
1

dg
a b c

V
R R R

�
� �

 

 

Vdg—— m/s  

Ra—— s/m  

Rb—— s/m  

Rc—— s/m  
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2  

3  
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5  
6  
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2  

1  

Fwp  
310wp p pF W r#��  

 

Fwp—— �g/ m2·h  
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2  
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6
110wp wF c W r�  

 

Fwg—— �g/ m2·h  

c1—— mol/L  
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Fwg � s-1  

63.6 10 [1 ]
sat a

p
w

f RT r
LRTaz H

H#

$ �
� �

 

 

238U 234U 230Th 226Ra
210Po 210Pb 222Rn  

1  

1 238U 234U 230Th 226Ra 210Po 210Pb  

 
inh A inh inhE C R DF� � �  

 
AC — Bq/m3  
inhR — m3/a 1  

inhDF — Sv/Bq 2  

2    
m3/a  m3/a  m3/a  m3/a  

1400 1400 5500 8000 

 

3   

  
Sv/Bq  

    

Pb-210 M 5.0�10-6 3.70�10-6 1.50�10-6 1.10�10-6 

Po-210 F 7.40�10-6 4.80�10-6 1.30�10-6 6.10�10-7 

Ra-226 S 3.40�10-5 2.90�10-5 1.20�10-5 9.50�10-6 

Th-230 M 7.70�10-5 7.40�10-5 4.30�10-5 4.30�10-5 

U-234 S 3.30�10-5 2.90�10-5 1.20�10-5 9.40�10-6 

U-238 S 2.90�10-5 2.50�10-5 1.00�10-5 8.00�10-6 
 

2 222Rn  
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RnRn
a
Rn DFCTD ���  

 
RnC —222Rn Bq/m3  

T  — h 8760h  
RnDF —222Rn 2.44×10-6mSv/Bq·h·m-3  

2  

 

,
1

( )
p

ing p i p p ing
i

E C H f DF
�

� � � ��
 

 
ingE — Sv/a  

,p iC — i Bq/kg  
pH — p kg/a  

ingDF — Sv/Bq 4  
pf — p  

4    

 
Sv/Bq  

    
210Pb 8.4E-06 3.6E-06 1.9E-06 6.9E-07 
210Po 2.6E-05 8.8E-06 2.6E-06 1.2E-06 
226Ra 4.7E-06 9.6E-07 8.0E-07 2.8E-07 
230Th 4.1E-06 4.1E-07 2.4E-07 2.1E-07 
234U 3.7E-07 1.3E-07 7.4E-08 4.9E-08 
238U 3.4E-07 1.2E-07 6.8E-08 4.5E-08 

 

1  
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% &
, ,1

1 exp v
i

v
i

i eE
v i

E

d t
C

� 	

	

� �� �� �� ��
 

, ,1v iC — Bq/kg  
id — i Bq/ m2·d  

� — m2/kg

 
v
iE

	 — i d-1 w i	 	�  
w	 — d-1 5  
i	 — i d-1 6  

et — d  

5    
  

�1  3m2/kg 

�2  0.3m2/kg 

�w  0.05d-1 

�s  2.7�10-5d-1 
 

6   
 T1/2 a  d-1  

Pb-210 2.23�101 8.51�10-5 

Po-210 3.78�10-1 5.02�10-3 

Ra-226 1.60�103 1.19�10-6 

Th-230 7.70�104 2.47�10-8 

U-234 2.44�105 7.78�10-9 

U-238 4.47�109 4.25�10-12 

2  

 
, ,2 ,v i v s iC F C� �  

 
, ,2v iC — Bq/kg  

vF — — Bq/kg / Bq/kg
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IAEA NO.472 TECDOC-1616  
,s iC — Bq/kg  

% &
,

1 exp s
i

s
i

i bE
s i

E

d t
C

	

#	

� �� �� �� ��
 

 
s
iE

	 — d-1 i s	 	�  
s	 — d-1  
i	 — d-1  

bt — d  
# — kg/m2  

3  

 
% &, , ,1 , ,2 exp( )v i v i i v i i hC C w C t	� � � �  

 
,v iC — Bq/kg  
, ,1v iC — Bq/kg  
, ,2v iC — Bq/kg  

iw — 0.4  
i	 — d-1  

ht — d  

4  

4-13  
, (1 ) (1 )p s s

a i p s i p i p s iC f f C f C f f C� � � � �  
 

sf —  
pf —  
s
iC — Bq/kg  
p

iC — Bq/kg  

5  
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, , exp( )f i f a i m i fC F C Q t	� �  

 
,f iC — i Bq/kg  

fF —

d/kg IAEA NO.472 TECDOC-1616  
,a iC — i Bq/kg  

mQ — kg/d  
i	 — i d-1  
ft — d  

 
, , exp( )m i m a i m i fC F C Q t	� �  

 
,m iC — i Bq/L  

mF — d/L

IAEA NO.472 TECDOC-1616  
,a iC — i Bq/kg  

mQ — kg/d  
i	 — i d-1  
ft — d  

 
, , exp( )e i e a i m i fC F C Q t	� �  

 
,e iC — i Bq/kg  

eF — d/kg

IAEA NO.472 TECDOC-1616  
,a iC — i Bq/kg  

mQ — kg/d  
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i	 — i d-1  
ft — d  

3  

 
(1 )gr gr gr f g gr gr f dE C DF O R C DF O R� � � � � � � � �  

 
grC — Bq/m2  

grDF — Sv/a / Bq/m2 7  
fO — 0.78  
gR — 0.7  
dR — 0.1  

7   
 Sv/a / Bq/m2  

Pb-210 7.81�10-11 

Po-210 2.61�10-13 

Ra-226 2.03�10-10 

Th-230 2.36�10-11 

U-234 2.36�10-11 

U-238 1.74�10-11 

4  

 
1im A im f A im f dE C DF O C DF O R� � � � � � � �  

 
AC — Bq/m3  

imDF — Sv/a / Bq/m3 8  
fQ —  

dR —  
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8   
 Sv/a / Bq/m3  

Pb-210 1.78�10-9 

Po-210 1.31�10-11 

Ra-226 9.92�109 

Th-230 5.48�10-10 

U-234 2.40�10-10 

U-238 1.07�10-10 

5  

 
inh im gr ingE E E E E� � � �  

 
inhE — Sv/a  
imE — Sv/a  
grE — Sv/a  
ingE — Sv/a  

E — Sv/a  

6  

 
96

1
( )i i

i
S E R

�

� ��
 

 
S — Sv· /a  

iE — i Sv/a  
iR — i
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1  
222Rn

 

QES SSR ��  

SRS —— 222Rn Bq/a  

      SE —— 222Rn Bq/m3 7400 Bq/m3  

      Q —— 69*3600*24*365m3/a  

2  
222Rn

 

NCQES ivVi ����� �310  

ViS —— i Bq/a  

      vE —— mg/m3 2 mg/m3  

      Q —— m3/a  

      N —— N =2.5  

      iC —— i Bq/g  

            238U 234U 230Th '��� 41022.1iC  

            226Ra 210Po 210Pb kCi ���� '41022.1  

            ' —— 0.096%  

            k —— 0.92  

3  

)1( RNCEMS iaaai ������  

aiS —— i Bq/a  

      aM —— t/a  

      aE ——

5% 80g/t  

iC —— i Bq/g  
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            238U 234U 230Th '��� 41022.1iC  

            226Ra 210Po 210Pb kCi ���� '41022.1  

            ' ——  

            k —— 0.92  

      N —— 2.5  

      R ——

0.99  

4  

SaR=106×Ma×Ed×Cn 

SaR—— 222Rn Bq/a  

Ma—— t/a  

Ed—— 222Rn 0.1  

Cn—— 226Ra Bq/g 10.78 Bq/g  

5  

EP=106×Cn×�r×En× pR W�	  

�r—— g/cm3

1.6 g/cm3 1.89 g/cm3  

En—— 2001
222Rn 0.2  

�R——222Rn �R=2.1×10-6/s  

WP—— m2/s

2001 222Rn 5×10-7 m2/s  

Cn—— 226Ra Bq/g  

Cn Ci=1.22×104×�×k  

Cn Ci=1.22×104×�×k×Z6  

�—— 0.096% 0.05%  

k—— 0.92  
ZR——226Ra ZR=1
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   AERSCREEN  

 HJ2.2-2018

AERSCREEN PM10

 

AERSCREEN  
   

 
  AERMET

  1 

 

   
 PM10  
�g/m3 450  

m 17 17 

 

m 0.3 0.8 
 25 25 

m3/h 6480 32000 
kg/h 0.105 0.0704 

 

m 2193 2370  
m 5233 5470  

m 3650 3400  
m 2800 2800  

 

 -33.2  
 40.7  

m/s 0.5  
m 10  
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1 1980  

2 .

2003 23 6 15-18  
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