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ǶǟȈǲ 

│∂╘⌐ 

. ─ ≠↑ 

│⁸ ─ ─ ╛ ─ ≤ ⌐≈™≡ ∂√ ⌐ ∆╢ ≢∆⁹ 

╕√⁸ │⁸₈ ﬞ ₉⌐ ≠⅝ ⇔≡™╕∆⁹ 

│⁸₈ ⇔ↄ ╖╟™ ﬞ ─ ≠ↄ╡─ ╩ ╘╢ ₉⌐⅔™≡⁸

∆╢↓≤≤↕╣≡⅔╡⁸ ≢ ─ ה ╩ ™╕∆⁹ 

 

. ─  

24 ⌐ ⇔√₈ ﬞ ₉│⁸ ⇔ↄ ╖╟™ ﬞ ─

≠ↄ╡─ ╩ ╘╢ ─ ⌐ ≠ↄ╙─≢⁸₈ ﬞ ₉⌐

→╢ ─ ╩ ⅛╠ ∆╢√╘⌐⁸ ─ ≤ ⌐≈™≡─ ⌂ ≤

╩ ╘╕⇔√⁹ 

╕√⁸ ⌐ ↕╣√₈ ﬞ ₉⌐⅔™≡╙∕─ │ ↕

╣≡™╕∆⁹ 

│⁸ ─ ⌐ ∆╢ 19 2 ─ ⌐ ≠⅝⁸₈ ﬞ

₉╩ ⇔√ ≤⇔≡ ≠↑≡™╕∆⁹ 

 

ₒ ─ ≠↑ₓ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ɴῬ⁸ ֻ  

 

 

 

 

  

 

ɴῬ⁸ ṑḨ  
Ῥ⁸᷂ ӓᾍ  

ὕ ӢḢ  

 
 

ḩ ṑͪЋ ֻʝ ∕ ы Ḩ  

Ῥ⁸ʝ ∕ ы Ḩ  

Ῥ⁸᷂ ϼ Ҳ   

 

 

Ǟǖ̮Ȇȏǋ ɴῬ⁸ǵ 

ṑǬǖȑǵḨ șὑȈȒ ͈ 

 

 

 

 

 

ᶮ 
ṑḨ  

ṑḨ  

᷂ ӓᾍ  

ẉ Ḩר  

ẉ ᶮὤר   

 

ḩ  
ṑḨ  

᷂ ӓᾍ  ͈

ӓ ḩ

2050  

ẉ Ћͪר  
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̉ᴇϷ₴↓֝ ὕ  

ī ǵ֝ ὕ  

 

з ─  

╩ ≤∆╢ ⌐ ∆╢ ─ ╩ ⌐ ⇔╕

∆⁹ 

 

≤  

 
 

 

 

 

≤ ⌐ ╕╣√ 
™ ─ ∟

╖∟№┤╣╢ 

╕∟╩≈ↄ╢ 

 
28.0  

71.0 /  

24.1  

60.9 /  

 
67.0ha 

9.6 /  

23.23ha 

3.3 /  

 
74.0ha 

8.0 /  

28.2 ha 

4.0 /  

≤ 

∆═≡─
™ ─ ∟

╩ 

╢╕∟╩≈ↄ╢ 

 240,000t-CO2 
288,300t -CO2 

28  

√╡─↔╖  810g 808g 

₈≈╢Ᵽ☻₉⁸₈≈╢꞉◗fi₉─ 

 
359,000  338,454  

⇔≡ ╠∑╢ 

╕∟╩≈ↄ╢ 

─   

─   

─ ─  

pH   

BOD  

SS  

DO  

─   

ה ─   

─ ─ ⅛⌂ 

╕∟╩≈ↄ╢ 

Ⱳꜝfi♥▫▪  45,000  32,906  

ה ─ 

─  
35  28  
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̉ᴇϷ₴↓֝ ὕ  

ī ǵ֝ ὕ  

. ǯ ǲ ȅȓǦ ᴁȆǨǉǼȓȒȅǨșǫǖȒ 

. ≤ ⌐ ╕╣√ ╖∟№┤╣╢╕∟╩≈ↄ╢ 

1  

 

↓─ │⁸ ₈≈╢⅜⇔╕ ─╕∟≠ↄ╡ ₉⌐ ≠ↄ╙─≢⁸

┘ ╛ ⌐╟∫≡ ⌂ ⅜ ╠╣≡™╢ ╩ ≤⇔≡™╕∆⁹

⌐│⁸ ⁸∕─ ─ ה ⌂≥ ⁸ ─

⁸∕─ ─ ┤╢↕≤─ ה ⌂≥ ⅜№╡╕∆⁹↓─₈ ₉⅜

⌐ ╘╢ ╩₈ ₉≤ ⇔≡™╕∆⁹ 

 

.   . /  

 .   . /  

↓╣╕≢─  

≤  

             

─ √╡─ ≤  

       

   

ה  

⌐≈™≡│⁸ ⌐№╡╕∆⁹ ─ ⌂≥⌐╟╡ ⅜ ⇔≡™

╕∆⁹ ╙ ─ │ ↄ≤ ⅎ╠╣╢√╘⁸ ─ ≤─ ⅝│ ╗≤ ⅎ╠╣

╕∆⁹ √⌐ ╩ ∆╢↓≤│ ≢│⌂™√╘⁸ ⌂ ─ ⁸ ╩

⌐ ∆╢ ⁸ ─ ⌂ ╩ ⅎ≡™⅝╕∆⁹ 

28.0 

24.2 24.2 24.2 24.2 24.2 24.1 

21.0

23.0

25.0

27.0

29.0

H26 H27 H28 H29 H30 R1

R4

71.0 

60.9 60.9 60.9 60.8 61.0 60.9 

56.0

59.0

62.0

65.0

68.0

71.0

H26 H27 H28 H29 H30 R1

R4

√╡─

(%) 

( / ) 
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̉ᴇϷ₴↓֝ ὕ  

ī ǵ֝ ὕ  

. ǯ ǲ ȅȓǦ ᴁȆǨǉǼȓȒȅǨșǫǖȒ 

2  

 

↓─ │⁸ ₈≈╢⅜⇔╕ ─╕∟≠ↄ╡ ₉⌐ ≠ↄ╙─≢⁸

╩₈ ⌐⅔↑╢ ה ⌂≥₉≤ ⇔≡™╕∆⁹⌂⅔⁸ │₈┤╢↕≤─

─ ₉⁸₈ ─ ₉ ⌂≥⁸ ╩ ╢ ⌐╟╡ ↕╣√ ⌐ ≠ↄ╙─

≢∆⁹ 

. ha . /  

 . ha . /  

↓╣╕≢─  

≤  

       

─ √╡─ ≤  

       

       

ה  

⌐≈™≡│⁸ ⌐№╡╕∆⁹ │ ≢№╡⁸ ─

≤─ ⅝⅜ ╗≤ ⅎ╠╣╕∆⁹ ─ ─ ╛ ╩ ╠╣╢╟

℮⌐ ⅝ ⅝ ╩ ╘≡™⅝╕∆⁹╕√⁸ ─ ⌐ ╛ Ⱳꜝfi♥▫▪─

⅜ ≤⌂∫≡™╕∆⁹ │⁸₈ ─ ₉─№╡ ⌐≈™≡ ⇔≡™⅝╕∆⁹ 

67.0 

23.90 23.90 23.89 23.46 23.23 23.23 

0.0

10.0

20.0

30.0

40.0

50.0

60.0

70.0

80.0

H26 H27 H28 H29 H30 R1

R4

9.6 

3.4 3.4 3.4 3.3 3.3 3.3 

0.0

2.0

4.0

6.0

8.0

10.0

H26 H27 H28 H29 H30 R1

R4

√╡─

(ha) 

( / ) 
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̉ᴇϷ₴↓֝ ὕ  

ī ǵ֝ ὕ  

. ǯ ǲ ȅȓǦ ᴁȆǨǉǼȓȒȅǨșǫǖȒ 

3  

 

─ │⁸ ≈╢⅜⇔╕ ─╕∟≠ↄ╡ ⌐ ≠

ↄ╙─≢∆⁹ │⁸ ─☻כⱪfi☻Ɑכ○╢↑⅔⌐ ⌂ ≢№╡⁸ ⅛≢

⌂ ─ ⁸☻ⱳכ◄ꜞ◒꜠╢∆≥╘∂│╩♠כ◦ꜛfi ─ ⁸ ⌐⅔↑╢

⌂≥ ₁⌂ ╩ ∫√ ⌂ ╩ √⇔≡™╕∆⁹ 

 

. ha . /  

 . ha . /  

↓╣╕≢─  

≤    

        

─ √╡─ ≤  

        

ה    

   ≢ ↕╣√ ⱷכ♩ꜟ ─ ⅜

⇔≡╙⁸ ≢№╢⁹ ⌐≈™≡│⁸ ⌐ ⇔√ ⌐

≠⅝ ⌐ ╩ ╘╕∆⁹╕√⁸ ─ ─ ⌐╟╡

↕╣√ ⁸ ⅜ ⌐ ↕╣╢√╘⁸ ─ ⅜ ╕╣╕

∆⁹ 

74.0 

28.2 28.2 28.2 28.2 28.2 28.2 

0.0

10.0

20.0

30.0

40.0

50.0

60.0

70.0

80.0

H26 H27 H28 H29 H30 R1

R4

8.0 

4.0 4.0 4.0 4.0 4.0 4.0 

0.0

2.0

4.0

6.0

8.0

10.0

H26 H27 H28 H29 H30 R1

R4

√╡─

(ha) 

( / ) 
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̉ᴇϷ₴↓֝ ὕ  

ī ǵ֝ ὕ  

.᷂ ṑǯǠȀǭǵ ᴁșὃȒȅǨșǫǖȒ 

. ≤∆═≡─ ╩ ╢╕∟╩≈ↄ╢ 

1  

 

╩ ≈≤ ╦╣≡™╢ ⌐≈™≡⁸ ⌐⅔↑╢ ─ ╩ ⇔

╕∆⁹ 

β │⁸ ⅜ ∆╢₈ ●☻ ₉─ ╩

⇔╕∆⁹ │⁸ ╟╡ ╣╢√╘⁸ ╕≢─ ≤⌂╡╕∆⁹ 

 

,  

 ,  

↓╣╕≢─  

≤  

    

ה   

⌐ ⇔√ ⌐╟╡⁸ ─ ⅜ ⇔⁸∕╣⌐

╦╡ ─ ⅜ ⇔√ ⁸ │ ⇔≡™╕∆⁹ 

─ ⌐ ↑≡│⁸ └≤╡⅜ ⌂ ╛ ╩ ⇔⁸ ╛ ◄

Ⱡꜟ◑⁸כ ⌐ ╩⅛↑⌂™ ↑⌂≥⁸◄Ⱡꜟ◑כ ⌐ ╦╢ ╩ ⌂╙─

⌐ ∆╢↓≤⅜ ≢∆⁹ 

 

β ─  

₈ ⱴ♬ꜙ▪ꜟ₉⌐ ↕╣

≡™╢ ╩ ≤⇔≡ ₈ ₉×₈ ₉⁹  

344,800 

344,200 
298,500 

294,800 

288,300 

240,000 

100,000

150,000

200,000

250,000

300,000

350,000

400,000

H24 H25 H26 H27 H28

R4

(t CO ) 
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̉ᴇϷ₴↓֝ ὕ  

ī ǵ֝ ὕ  

.᷂ ṑǯǠȀǭǵ ᴁșὃȒȅǨșǫǖȒ 

2 1 1 √╡─↔╖                     

 

↓─ │⁸ 1 ⅜ 1 √╡ ∆╢⁸ ↔╖ ↔╖╩ ╗ ┘

⁸ ─ ╩№╠╦∆╙─≢∆⁹ ⅛╠ ╡ ╪≢⅝√↔╖─ ─

⁸ ─↕╠⌂╢ ⌐╟╢ ה ─ ⌂≥⁸ ה ה

─ ⌐╟╢ ⌂ ╩ ╘⁸↕╠⌐↔╖─ ─ ╩ ╡╕∆⁹╕√⁸ ↔╖⌐

≈™≡│⁸ ≤≤╙⌐ ⌂≥─ ╩ ╡⁸ ─ ™╙─│ ╡╛

∆╢↓≤╩ ⇔⁸↔╖─ ╩ ╡╕∆⁹ 

 

 

  

↓╣╕≢─  

 

    

ה   

↔╖─ ⌐ ∆╢ ─ ╛⁸↔╖─ ─ ⅜ ╠╣√↓≤⁸ ꜞ◘▬◒

ꜟ◦ꜛ♇ⱪ⁸Ⱡ♇♩ⱨꜞⱴ ─ ⅜ ╪∞↓≤⌂≥⌐╟╡⁸↔╖─ ⅜ ╘╠╣

≡⅝╕⇔√⁹╕√⁸ ⅛╠─ ↔╖─ ╛ ↔╖─ ∟ ╖

─ ⁸ꜞ◘▬◒ꜟ●▬♪Ⱪ♇◒─ ⌐╟╡⁸↔╖─ ⅜ ╘╠╣≡⅝╕⇔

√⁹ ⌐⅔™≡│⁸ √╡─↔╖ │⁸ ≤ ∆╢≤

─ ≤⌂╡╕⇔√⁹ 

⌐⅔↑╢↔╖ ⌐ ↑√ ─ │⁸ ─ ⁸ⱪꜝ☻♅♇◒

☻ⱴכ♩┼─ ⁸◄◖Ᵽ♇◓הⱴ▬Ᵽ♇◓─ ⁸ ─ ⌂≥⌐╟╢⁸◄◖

─ ⌐╟╢ ₈⅔℮∟ de ₉꜡כ◄◐ ─ ⌂≥╩ ™╕⇔

√⁹ 

│⁸↕╠⌂╢↔╖─ ─ ╛⁸↔╖─ ≤ ─ ⌐ ↑√ ꜞⱨꜙ

ꜟ◒▬◘ꜞהכ▪Ɑꜞה☻כꜚꜞה☻כꜙ♦ꜞה☼כ ╩ ∆╢≤≤╙⌐⁸╟╡ ─

⅜ ≤⌂∫≡™╕∆⁹  

846 841 
826 

803 798 

808 

810 

600

650

700

750

800

850

900

H26 H27 H28 H29 H30 R1

R4

(g) 



 

8  
 

̉ᴇϷ₴↓֝ ὕ  

ī ǵ֝ ὕ  

.᷂ ṑǯǠȀǭǵ ᴁșὃȒȅǨșǫǖȒ 

3 ₈≈╢Ᵽ☻₉⁸₈≈╢꞉◗fi₉─  

 

─ ⌂ ≢№╢ ⌂≥─ ●☻─ ╩ ∆╢√╘⁸

─ ╩ ╠⇔⁸ ⌂ ≢№╢ ≈╢Ᵽ☻ה≈╢꞉◗fi

─ ╩ ⇔╕∆⁹ 

 

 

  

↓╣╕≢─  

 

     

    

 

ה  

≈╢Ᵽ☻ה≈╢꞉◗fi│ ⌐ ─ ⅜№╡⁸ ≤ ═

╢≤⁸ ─ ≤⌂∫√⁹ ⌐⁸ ─ ╛ ⌐ ╦∑≡⁸

─ꜘ▬♄ה♩כꜟ ⇔╩ ∫√↓≤⌐╟╡⁸ ⅜ ⇔√╙─≤ ⅎ╠╣╕∆⁹ 

╙⁸ ⅜↕╠⌐ ∆╢╟℮ ─ ⌐ ╡ ╪≢™⅝╕∆⁹ 

  

264,764 

287,827 284,164 
300,760 338,454 

298,218

359,000 

150,000

200,000

250,000

300,000

350,000

400,000

H26 H27 H28 H29 H30 R1

R4

( ) 
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̉ᴇϷ₴↓֝ ὕ  

ī ǵ֝ ὕ  

.ὄⱲǞǭ ȐǢȒȅǨșǫǖȒ 

 
. ⇔≡ ╠∑╢╕∟╩≈ↄ╢ 

1 ─  

 

─♄▬○◐◦fi ─ ╩ ⇔╕⇔√⁹ 

 

. - / 3  

 . - / 3  

↓╣╕≢─  

 

 

 

 

ה  

╩ ∫≡™╕∆⁹ ⅝ ⅝⁸ ⌐≈™≡⁸ ╩ ↑≡™⅝╕∆⁹ 

♄▬○◐◦fi ─ │ ╟╡ ≤ ⌐⁸ ≢ ⇔≡

™╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

0.6

0.057 
0.034 0.045 0.058 0.048

0.017

0.00

0.10

0.20

0.30

0.40

0.50

0.60

H24 H25 H26 H27 29 R1

(pg TEQ/m ) 
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̉ᴇϷ₴↓֝ ὕ  

ī ǵ֝ ὕ  

.ὄⱲǞǭ ȐǢȒȅǨșǫǖȒ 

 
2 ♄▬○◐◦fi ─  

 

─ ⌐⅔™≡⁸ ─♄▬○◐◦fi ─ ╩ ⇔╕⇔√⁹ 

 

♄▬○◐◦fi   , - /  

 - /  

↓╣╕≢─  

 

 

 

 

ה  

╩ ∫≡™╕∆⁹ 

⅝ ⅝⁸ ⌐≈™≡⁸ ╩ ↑≡™⅝╕∆⁹ 

   ♄▬○◐◦fi ─ │ ╟╡ ≤ ⌐ ≢ ⇔≡™╕

∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1000 

0.99 0.13 2.60 4.30 5.30 1.70 
0

200
400
600
800

1,000

H24 H25 H26 H27 29 R1

(pg TEQ/g) 
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̉ᴇϷ₴↓֝ ὕ  

ī ǵ֝ ὕ  

.ὄⱲǞǭ ȐǢȒȅǨșǫǖȒ 

 
3 ─  

 

ה ≢ ╩ ⇔╕⇔√⁹ 

╩ ╣╢ ה ⌐≈™≡│⁸ ≢ ∆╢ ≢│⌂™√╘⁸

─ ─ │№╡╕∑╪⁹ 

∕─√╘⁸ ─ ≢№╢ ─ ≢№╢ ⌐ ╠⇔ ╦∑ ╩

∫≡™╕∆⁹ 

 

─  

   . .       mg/L  

   mg/L           mg/L  

     

  

 

 

 

 

 
 

 

 

 

 

 

  

 

 

ﬞ  

 

☿

fi♃כ  

 

 

pH 7.8 7.5 7.2 7.8 7.4 7.1 7.5 6.5 8.5 

BOD 1.6 1.1 1.2 2.9 2.2 7.0 0.8 3  

SS 4 5 3 21 21 17 2 25  

DO 8.0 8.2 8.6 5.6 7.4 5.4 10.0 5  

β ↑│  

 

ה  

─ ⌂ ≢№╢ │⁸ ≢ ─

⌐ ⇔≡™╕∑╪≢⇔√⁹ ☿fi♃כ ─ │⁸ ⅜ ⇔≡™╢

⅜ ↄ⁸ ─ ⅜ ↕╣╢↓≤⅛╠⁸ ┘ ⌐ ╘≡™

⅝╕∆⁹  
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̉ᴇϷ₴↓֝ ὕ  

ī ǵ֝ ὕ  

.ὄⱲǞǭ ȐǢȒȅǨșǫǖȒ 

 
4 ─                        

  

≢ ─ ╩ ⇔╕⇔√⁹ 

─  

  

     

 0.0003  0.0003  0.0003  0.003  

     

 0.001  0.001  0.001  0.01  

 0.005  0.005  0.005  0.05  

 0.001  0.001  0.001  0.01  

 0.0005  0.0005  0.0005  0.0005  

     

     

 0.002  0.002  0.002  0.02  

 0.0002  0.0002  0.0002  0.002  

 0.0002  0.0002  0.0002  0.002  

1,2-  0.0004  0.0004  0.0004  0.004  

1,1-  0.01  0.01  0.01  0.1  

1,2-  0.004  0.004  0.004  0.04  

1,1,1-  0.1  0.1  0.1  1  

1,1,2-  0.0006  0.0006  0.0006  0.006  

 0.001  0.001  0.001  0.01  

 0.001  0.001  0.001  0.01  

1,3-  0.0002  0.0002  0.0002  0.002  

 0.0006  0.0006  0.0006  0.006  

 0.0003  0.0003  0.0003  0.003  

 0.002  0.002  0.002  0.02  

 0.001  0.001  0.001  0.01  

 0.001  0.001  0.001  0.01  

 6.1 12 7.8 10  

 0.09 0.08  0.08  0.8  

 0.1 0.1  0.1  1  

1,4-  0.005  0.005  0.005  0.05  

 

ה  

≢ ⌐ ⇔≡™╕∑╪≢⇔√⁹ ─ ┘ ⌐

≈™≡⁸ ─ ⅜ ↕╣╕∆⁹ 
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̉ᴇϷ₴↓֝ ὕ  

ī ǵ֝ ὕ  

.ὄⱲǞǭ ȐǢȒȅǨșǫǖȒ 

 
5 ה ─                    

   

≢ ꜠ⱬꜟ─ ⁸ ≢ ꜠ⱬꜟ─

╩ ⇔╕⇔√⁹ 

ה   ה    

ה ה    

     

                β ↑│  

No.   
  

    

1 

 

 
 63 70 

   

 59 65 

2  
 60 70 

 56 65 

3 

 

 
 67 70 

 61 65 

4 ﬞ  
 68 70 

 63 65 

5 547- 2  ♠  
 63 65 48 65 

 58 60 37 60 

6  ﬞ  
 66 70 

  
 63 65 

7 

407  

♠  
 69 70 

 68 65 

8   
 66 70 51 65 

 65 65 49 60 

9   
 58 70 

  

 55 65 

10  ﬞ  
 66 70 

 61 65 

11 758   
 57 65 

 51 60 

ה  

꜠ⱬꜟ│⁸ ╩ ⅝⁸ ╩ ⇔≡™╕∆⁹ ꜠ⱬ

ꜟ│⁸ ≢ ⌐ ⇔≡™╕∆⁹ 

β ♠ ─ ⌐≈™≡│⁸ ─ ─ ⅜ ™ ⌐╟╢

╙─≤ ↕╣╕∆⁹ 
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̉ᴇϷ₴↓֝ ὕ  

ī ǵ֝ ὕ  

.˲ ǵ˧ ǵ ǒǱȅǨșǫǖȒ 

. ─ ─ ⅛⌂╕∟╩≈ↄ╢ 

1 Ⱳꜝfi♥▫▪  

 

≢│⁸ ⅝╣™⌂╕∟≠ↄ╡ ⁸ ≤╖≥╡─╕∟≠ↄ╡ ⁸ ה ─◘

ⱳכ♩ ⌂≥⁸ ה ה ⅜ ⇔⁸↕╕↨╕⌂ ╩ ⇔≡™╕∆⁹ 

⁸ ↄ─ ₁⅜↓℮⇔√ ⌐ ⇔⁸ ⌐ ⇔√ ⌂ ⌐≈⌂→≡™ↄ

⅜№╡╕∆⁹ 

,  

 ,  

↓╣╕≢─  

 

  
 

⌂≥┼─  

    

⅝╣™⌂╕∟≠ↄ╡  
 

27,278  

32,249  

fiכꜞ◒  54  

≤╖≥╡─╕∟≠ↄ╡   7  

ה ─◘ⱳכ♩   
 

4,812  

 4  

╖≥╡ ─┤╢↕≤  ☿fi♃94 כ  

 

    

 

 

121  

656  

◄◖ ─  30  

≈╢⅜⇔╕ fi♥כ◌─  15  

ﬞ ─ ╩ ╢  50  

─  20  

◘ⱳכ♩   420  

45,000 

35,000 34,424 34,013 33,077 33,638 32,905 

0

5000

10000

15000

20000

25000

30000

35000

40000

45000

50000

H26 H27 H28 H29 H30 R1

R4

( ) 
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̉ᴇϷ₴↓֝ ὕ  

ī ǵ֝ ὕ  

.˲ ǵ˧ ǵ ǒǱȅǨșǫǖȒ 

ה  

ủ⅝╣™⌂╕∟≠ↄ╡  

ה ה ─ ⌐╟╡⁸ ─ ╩ ⇔⁸ ⌂ ─ ⌐ ╘╕⇔√⁹ 

╙ ─ ⁸ ─ ≤ ─ ⅛╠⁸ ↄ─ ╛ ⁸ ⁸  

⌐ ╩ ┘⅛↑╕∆⁹ 

ủ  

⌂ ╩ ⇔⁸ ⅛≢ ╖ ™ ╩ ∆╢√╘⁸⅝╣™⌂╕∟≠ↄ╡─ ╩ →≡ 

™ↄ ╩ ⇔≡™╕∆⁹ 

╙ ─ ─ ≤⁸↔╖─ ה ╩ ╢√╘─ ╩ ⇔≡™ 

⅝╕∆⁹ 

ủ fiכꜞ◒  

⁸ ﬞ ⁸ ﬞ ─ ≢ ╩ ⇔╕⇔√⁹ 

    ☿fi♃כ   300  

 ﬞ  ☿fi♃כ    400  

 ﬞ  ⅛╠ ╕≢─   

 ─ ╛ ⌐ ⇔√ ╩ ╡ ╡⁸ ⇔⌂⅜╠◗Ⱶ─ ╩ ™╕⇔√⁹ ╙⁸  

⇔√ ⅜ ≤⌂╡╕∆⁹ 

ủ◄◖ ─  

↔╖─ ╩│∂╘⁸ ⌐╛↕⇔™ ╠⇔ ╛ ⌐ ∆╢ ╩ ∫≡™╕∆⁹  

─ ╩ ⌂⅜╠ ↔╖─ ⌐ ╡ ╖╕⇔√⁹ 

ủ≈╢⅜⇔╕ fi♥כ◌─  

₈≈╢⅜⇔╕ fi♥כ◌─ ₉╩ ⇔⁸ ─└≤≈≢╙№╢  fi♥כ◌─

─ ⌐ ╘≡™╕∆⁹ 

ủ ﬞ ─ ╩ ╢  

 ─ ≥╙√∟─√╘⌐⁸ ─√╘⌐⁸ ⇔≢╙ ↄ─ ╩ ∆√╘⌐ ⇔≡™╕∆⁹ 

ủ ─  

 ﬞ ─┤╢↕≤ ╩ ≠ↄ╢ ─ ╩ ≤⇔√ ╩ ⇔⁸ ≤ ⅝╙─╩  

╗⁸ ⅛⌂ ╩≈ↄ╢↓≤╩ ⌐ ⇔≡™╕∆⁹ 

₃ ה ─◘ⱳכ♩  

√⇔♩כ♃☻╠⅛ Ⱳꜝfi♥▫▪⌐╟╢₈ ﬞ ה ─◘ⱳ₉♩כ

─ │⁸ ≢ ⁸ ≤⌂∫≡™╕∆⁹ 

│⁸Ⱳꜝfi♥▫▪ ⁸ ⁸ ⱪ⁸כꜟ◓ ≢ ↕╣⁸ ⅛

╠│ ─ ⅜№╡⁸ ←╢╖─ ≤⌂∫≡™╕∆⁹ 

≢│⁸ ─ ╛ ╩ ⇔≡ ⅎ ╩ ∫≡™√∞↑╢ ⅜ ⅎ⁸∕─

⅜ √⌂ ┼─ ≤⌂∫≡™╕∆⁹ 

╕√⁸ ⌐ ⇔⌂™≢⁸ ⌐ ה ╩ ∫≡™╢ ⁸ ⅜ ↑╠╣╕ 

∆─≢⁸↓─ ╩ ⇔≡╙╠ⅎ╢╟℮ ╙ ⅝⁸ ה ─ ⅎ ה

╛ ─ ⌐ ╘⁸ ⌂≥╩ ⁸ ⱱכⱶⱭכ☺ ⌐≡ ⇔⁸

⌐ ╘≡™⅝╕∆⁹ 

₃  

ﬞ ╩ ⁸≡⇔♩כ♃☻⌐ ⅜ ⇔
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̉ᴇϷ₴↓֝ ὕ  

ī ǵ֝ ὕ  

.˲ ǵ˧ ǵ ǒǱȅǨșǫǖȒ 

╕⇔√⁹ │⁸ ⅜ ─ ⌐ ∫≡ ╠╣≡™╕⇔√⅜⁸ Ⱳꜝfi

♥▫▪ ╩│∂╘ ╩ ≤ ╘╢ ⌐╟╢ ⌐╟╡⁸∕─

╙ ≢∆⁹ │ ↄ ╠╣√⁸ ⌐ ⌂│╡ ⁸ ≡ │ ⇔⁸ │

─│╡ ⅜ ≤⌂∫≡™╕∆⁹ ⌐│⁸ ╡│⌐fiכ◖ ╩ ↑ ⌐ ↄ

⌂ ╙ ↑╠╣╕⇔√─≢⁸Ɽ♩꜡כꜟ╩ ⇔⁸╟╡ ⌂ ╩ ╡╕∆⁹ 

ủ ≤╖≥╡─╕∟≠ↄ╡  

⌐ ⅎ╠╣√ ₁│ ─ ₁─ ╩ ⇔╕∑⁸ ╩ ∂≡─ ─ ™─ ≤⌂∫≡™ 

╕∆⁹ 

ủ ◘ⱳכ♩   

◘ⱳכ♩ ⌐╟╢⁸ ה ⌂ ─ ⁸ ⁸ ⅎ ⌐╟╡⁸ ─ ⌂ 

╩ ╘≡⅝╕⇔√⁹ ≤─ ⌐╟╢ ─ ╩ ╘╕∆⁹ 

₃ ╖≥╡ ─┤╢↕≤  

ה  

 ╩ ≤⇔√ ╩ ⇔≡ ℮≤≤╙⌐⁸ ⅛╠Ⱳꜝfi♥▫▪╩ ┘ ╖⁸

≤ ⌐╟╢ ╩ ⇔╕⇔√⁹  
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̉ᴇϷ₴↓֝ ὕ  

ī ǵ֝ ὕ  

.˲ ǵ˧ ǵ ǒǱȅǨșǫǖȒ 

2 ה ─ ─  

 

⅛╠ ≤ ⅛╠ ⌐ ꜡ⱦ⁸≡™⅔⌐כ ╩ ⇔

╕⇔√⁹ ─ ∞↑≢⌂ↄ⁸ ⁸ ⁸ ≤╙ ⇔⁸ ₁⌂ ╩ ⇔╕⇔√⁹ 

 

 

  

↓╣╕≢─  

 

      

       

 

ה  

─ ⌐ ↑⁸ √⌂ ┼─ ─ ⅝⅛↑⅜ ≢∆⁹╕√⁸ ⅜ ⌐ ↕╣⁸

─ ╩ ╘╠╣╢╟℮ ╩⇔≡™⅝╕∆⁹  

35

19 20 
22 23 24 

28 

0
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40
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R4

( ) 
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̉ᴇϷ₴↓֝ ὕ  

Ĭ ǵ֝ ὕ  

и ─  

 

 ╕∟≠ↄ╡─   

 

≤ ⌐

╕╣√
™ ─ ∟

╖∟№┤╣

╢╕∟╩≈

ↄ╢ 

 

─ ╩ ╡ 

┼ ⅝ ← 

 ─ ╩ ╢ 

 ╩ ╢ 

 ─ ╩ ╢ 

 

─ ╩ ⅛⇔√ 

┤╢↕≤╩≈ↄ╢ 

 ─ ╩ ╢ 

 √⌂┤╢↕≤╩≈ↄ╢ 

 

─ ⅛⌂╕∟╩≈ↄ╢ 
 №┤╣╢╕∟╩≈ↄ╢ 

 

≤

∆ ═ ≡ ─
™ ─ ∟

╩ ╢

╕∟╩≈ↄ

╢ 

 

◑ꜟⱠ◄ה

─כ ⌐ ╘╢ 

 ◄Ⱡꜟ◑כ─ ╩ ∆╢ 

 ⅛╠─ ╩ ∆╢ 

 ◄Ⱡꜟ◑כ─ ╩ ╢ 

 

─ ╩ ∆╢ 

 ↔╖─ ☼כꜙⱨꜞה☻כꜙ♦ꜞ ╩ 

∆╢ 

╩כ▪Ɑꜞה☻כꜚꜞהꜟ◒▬◘ꜞ  ∆╢ 

 ─ ╩ ∆╢  

 

⇔≡

╠∑╢╕∟

╩≈ↄ╢ 

 

≢ ⌂ ╠⇔╩ 

∆╢╕∟╩≈ↄ╢ 

 ─ ⌐ ╘╢ 

ה  ה ╩ ∆╢ 

 ⌐╟╢ ╩ ∆╢ 

 

┼─ ⌂ 

╩ ∆╢ 

 ≤─ ╩ ∆╢ 

 

─ ─

⅛⌂╕∟

╩≈ↄ╢ 

 

⌂ ╩ ⅎ╢ 

⅜ ≈╕∟╩≈ↄ╢ 

 ─ ╩ ╢ 

 ╩ ╡⁸ ∆╢ 

 

ה ─ ╖╩ 

≈ↄ╢ 

 ╛ ⅜ ∆╢ ╖╩≈ↄ╢ 

 ─  ╢ↄ≈╩◒כⱠ♇♩꞉ה
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̉ᴇϷ₴↓֝ ὕ  
Ĭ ǵ֝ ὕ  

. ǯ ǲ ȅȓǦ ᴁȆǨǉǼȓȒȅǨșǫǖȒ 
. ǵ șὃȑ ʫ̈ǿ╠ǔ Ǘ 

. ≤ ⌐ ╕╣√ ╖∟№┤╣╢╕∟╩≈ↄ╢ 

. ─ ╩ ╡ ┼ ⅝ ← 

 

1. ─ ╩ ╢ 

2. ╩ ╢ 

3. ─ ╩ ╢ 

 

╖≥╡ ─┤╢↕≤   

    

  

 ﬞ ┤╢↕≤─ (╗╠) ⌐ ≠⅝⁸ ─ ⌐╟╡ ╩ ⇔╕

∆⁹ 

ủ ♩◒▼☺꜡ⱬfi♩ⱪ▬ה  

ה ─ ⁸▪ꜘⱷ⁸◖☻⸗☻⁸ ─  

ה ⁸ ⁸ ─ ה╡ ╖↔ה→ ™ 

ה ─ ╕≈╡─  

ủ ⱪ꜡☺▼◒♩ 

ה ↑▬ⱬfi♩ ⅝ ⇔ ─  

 

 ה

 

ủ  

╩ ≤⇔√ ╩ ⇔≡ ℮≤≤╙⌐⁸ ⅛╠Ⱳꜝfi♥▫▪

╩ ┘ ╖⁸ ≤ ⌐╟╢ ╩ ⇔√⁹ 

 

 

 
ﬞ ▬fi♃כ♅▼fi☺

 

  

  

 

⌐⅔↑╢ ╛ ╩ ╗ ─

⌐ ⇔≡⁸ ⌐ ↑√ ╩ ╘≡™╕∆⁹ 

╕√⁸ ⅛╠ ╣╢ ⌐≈™≡╙⁸ ≤ ⌂

⅜ ╠╣╢╟℮⁸ ≤─ ╩ ╘≡™╕∆⁹ 

 

 ה

 

⅝ ⅝⁸ ─ ╖╩ ╘╕∆⁹ 
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̉ᴇϷ₴↓֝ ὕ  
Ĭ ǵ֝ ὕ  

. ǯ ǲ ȅȓǦ ᴁȆǨǉǼȓȒȅǨșǫǖȒ 
. ǵ șὃȑ ʫ̈ǿ╠ǔ Ǘ 

╩ ∆╢ ╖─  

  
  

  

 ─ ─ ╛ ─ ─ ה ╩ ™╕⇔√⁹ 

 

 ה

 

⅝ ⅝⁸ ─ ╖╩ ╘╕∆⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

─  ⅛⌂ ה ≠ↄ╡─  

  
  

  

 

₈ ─ ₉│ ─ ≤ ⅜ ╩ ⇔⁸ ⅜ ∕─

╩ ⇔≡ ⌐ ⇔≡╙╠℮ ≢∆⁹ ─ ╛ ╩ ∆╢ ≢⁸

╡╛ ╣ ⌂≥─ ╩ ∫≡™╕∆⁹ 

 

 ה

 

⁸ ⅛ №╢₈ ─ ₉─℮∟⁸ ⅛ ⌐≈™≡│⁸ ≤ ⁸

⅜ ╩ ⇔ ╩ ∫≡™╕∆⅜⁸∕─ │ ⅜ ⇔⁸ ⇔≡™

╕∆⁹ 
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̉ᴇϷ₴↓֝ ὕ  
Ĭ ǵ֝ ὕ  

. ǯ ǲ ȅȓǦ ᴁȆǨǉǼȓȒȅǨșǫǖȒ 
. ǵ șὃȑ ʫ̈ǿ╠ǔ Ǘ 

▪ꜝ▬◓ⱴ  

  
  

  

 
▪ꜝ▬◓ⱴ ⌐ ≠⅝⁸ ⌂ ╩ ∆╢√╘⁸ ≤

⇔≡▪ꜝ▬◓ⱴ─ ⌐ ╘╕⇔√⁹ 

 

 ה

 

─ │ ≢∆⁹ 

▪ꜝ▬◓ⱴ│ ╛ ⅜ ≢⁸Ɑ♇♩≤⇔≡ ╦╣≡™√╙─⅜ →√╡⁸ ≡

╠╣√╡⇔≡ ≢ ⇔≡™╢╙─≢∆⁹ ≢│⁸ ⇔√▪ꜝ▬◓

ⱴ⌐╟╢ ╛⁸ ⅝ ⌐ ╖≈ↄ ─ ⅜ ⅛╠ ⇔

≡™╕∆⁹ 

≢│⁸ ⌐ ╘≡▪ꜝ▬◓ⱴ⅜ ↕╣≡ ⁸ ⅜ ⇔≡⅔╡

╕∆⁹ ╙ ╩ ⇔⁸ ─ ⌐ ╘╕∆⁹ 

 

─ ≤  

 

 β ─ │  

3,527 
3,447 

4,920 

5,046 

5,360 
7,180 

40 

13 

51 

42 

55 57 
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̉ᴇϷ₴↓֝ ὕ  
Ĭ ǵ֝ ὕ  

. ǯ ǲ ȅȓǦ ᴁȆǨǉǼȓȒȅǨșǫǖȒ 
. ῇǵ ș ǒǞǦǼȒǜǯșǫǖȒ 

. ─ ╩ ⅛⇔√┤╢↕≤╩≈ↄ╢ 

 

1. ─ ╩ ╢ 

2. √⌂┤╢↕≤╩≈ↄ╢ 

 

 

 

  
  

  

 
─ ╩ ∆╢√╘⁸ ╛ ⁸NPO ⌂≥⌐╟╢ ╩

⇔⁸ ╩ ╘╕∆⁹ 

 

 ה

 

─ ╩ ∆╢√╘⁸ ╛ ⁸NPO ⌂≥⌐╟╢ ╩

⇔⁸ ╩ ╘╕∆⁹ 

ủ ─  

ה ◔    

ה ﬞ    

ה     

 

 

  
  

  

 ┘ ─ ╩ ™╕∆⁹ 

 

 ה

 

┘ ─  

ủ ─  

─  

  

 

 

 

  
  

  

 
⅜ ≤ ╣№℮ ╩ ╛⇔⁸ ┼─ ╩ ╘⁸ ─ ╩

╡╕∆⁹ 

 

 ה

 

ủ ה  

≤─┤╣№™⁸ ╩ ∆╢↓≤⌐╟╡⁸ ⅝⅜™╩ ∂⁸╕√ ⌂

≥ ─ ╩ ∂⁸ ─ ╩ ╡╕⇔√⁹ 

ủ  

─ ⁸ ╩ ∆╢↓≤⌐╟╡⁸ ─ ─ ⁸

─ ┼─ ╛ ╩ ╘╕⇔√⁹ 
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̉ᴇϷ₴↓֝ ὕ  
Ĭ ǵ֝ ὕ  

. ǯ ǲ ȅȓǦ ᴁȆǨǉǼȓȒȅǨșǫǖȒ 
. ǵ ǒǱȅǨșǫǖȒ 

. ─ ⅛⌂╕∟╩≈ↄ╢ 

 

1. №┤╣╢╕∟╩≈ↄ╢ 

 

≤╖≥╡─╕∟≠ↄ╡  

  
  

  

 
Ⱳꜝfi♥▫▪─ ╩ ≡⁸ 1,000 ─ ⅎ╩ ™⁸ ─ ≠ↄ╡╩

⇔≡™╕∆⁹ 

 

 ה

 

ⅎ╠╣√ ₁│ ─ ₁─ ╩ ⇔╕∑⁸ ╩ ∂≡─ ─ ™─

≤⌂∫≡™╕∆⁹ 

 

◘ⱳכ♩  

  
  

  

 
⅜ ∆╢ ⁸ ⁸ ⌂≥⌐⅔™≡⁸ ה ⌐ ⁸ ⅎ⁸

─ ╩ ™⁸ ≤─ ⌐╟╢ ─ ╩ ╘╕∆⁹ 

 

 ה

 

◘ⱳכ♃כ─ ⌐╟╡⁸ ⌐ ─ ╩ ™√∞⅝╕⇔√⅜⁸ ─

⅜ ╪≢™╢ ≢∆⁹ 

│ ╩ ⅎ╢⌂≥⌐╟╡⁸ ─ ה ⅜ ≤⌂∫≡™╕∆⁹ 
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̉ᴇϷ₴↓֝ ὕ  
Ĭ ǵ֝ ὕ  

.᷂ ṑǯǠȀǭǵ ᴁ(ǋǵǨ)șὃȒȅǨșǫǖȒ 
.᷂ ӓ ɵȦɋɩȬɶǵ ҧ ǲҟȈȒ 

 

. ≤∆═≡─ ╩ ╢╕∟╩≈ↄ╢ 

. ─כ◑ꜟⱠ◄ה ⌐ ╘╢ 

 

1. ◄Ⱡꜟ◑כ─ ╩ ∆╢ 

2. ⅛╠─ CO2 ╩ ∆╢ 

3. ◄Ⱡꜟ◑כ─ ╩ ╢ 

 

₈ ﬞ ⌐╛↕⇔™○ⱨ▫☻ ₉─  

  
  

  

 

╩ ≤⇔⁸ ─ ⌐ ∆╢ ─ ╩ .

⁸◖Ⱨכ ─ ╩ ≤∆╢↓≤╩ ≤⇔⁸ ╩

№→≡ ╡ ╪≢™╕∆⁹ 

 

 ה

 

─ │⁸ . ╩ ≤∆╢≤↓╤╩⁸

─ ≢⇔√⁹ ─ ╩ ∆╢√╘⌐⁸ ─ ⁸ ─

⁸Ɽ♁◖fi─☻ꜞכⱪ ╩ ⇔≡™⅝╕∆⁹ 

◖Ⱨכ ─ │⁸ ─ ╩ ⅎ⌂™↓≤╩ ≤∆╢≤↓╤╩⁸

A4 ─ ≢ ⇔╕⇔√⁹ ≤⇔≡│⁸

╩♪כ◌ ⇔√ⱪꜞfi♩ ◦☻♥ⱶ⌐╟╡Ⱶ☻ⱪꜞfi♩─ ╩ ∫√↓≤

╛⁸ ⌐ ∆╢ ╕╡╩ ↓↕⌂™ ╩ ⇔ ⇔√ ⅜ ⅎ

╠╣╕∆⁹ ╙ ⌐ ↑⁸ ┼─ ╩ ⇔≡™⅝╕∆⁹ 

 

 

  
  

  

 

⌐╟╢₈ ₉⅜ ↕╣√ ⌐│⁸ ⌐⅔↑╢ ─ ⁸ ╩

™╕∆⁹ 

─  

ה ─ ה ⅝ ◄ꜞ▪⁸ ─  

ה ⁸ⱡכ ─כ♦   

ה ◄꜠ⱬכ♃כ ה  ─fi♥כ◌─   

ⱪכꜞ☻─Ɽ♁◖fiה ⁸Ᵽ♇♥ꜞכ─   

☼ⱦꜟכ◒ה ─  

 

 ה

 

╩ ≤⇔√ ⌐╟╢₈ ₉⌐≈™≡⁸ │⁸

╩ ℮ │⌂⅛∫√√╘⁸ ⌐⅔™≡ ─ ⅜ ↕╣╕⇔√⁹ 
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̉ᴇϷ₴↓֝ ὕ  
Ĭ ǵ֝ ὕ  

.᷂ ṑǯǠȀǭǵ ᴁ(ǋǵǨ)șὃȒȅǨșǫǖȒ 
.᷂ ӓ ɵȦɋɩȬɶǵ ҧ ǲҟȈȒ 

 

fi♥כ◌─  ◄◖ꜝ▬ⱨ─ ⌐╟╢  

 ⁸  
  

  

 
fi│₈♥כ◌─ ₉┼─ ─└≤≈≤⇔≡⁸ ⌂≥≢ ⇔≡

∆╢╒⅛⁸ ╛ ⌐⅔↑╢ ⌂ ╩ ⇔≡⁸ ╩ ╡╕⇔√⁹ 

 

 ה

 

ủ ≈╢⅜⇔╕ fi♥כ◌─ ה  

≈╢⅜⇔╕ fi♥כ◌─ ╖≥╡⅛− ⁸ ﬞ ⌐╟

╡⁸ ╡╟╩fi♥כ◌─ ↄ─ ⌐ ╩╙∫≡™√∞⅝⁸ ↄ ∆╢↓≤╩

⌐ ⇔╕⇔√⁹ ≢│⁸ ⁸ ─

⅜№╡⁸ ─ ⁸└╞℮√╪╛┼∟╕╩ ∫√ ⌂≥ ╩ ╠⇔√ ⅜

┘╕⇔√⁹ 

╕√⁸ ≢│⁸ ⌐╟╢ ⌐fi♥כ◌─ ∆╢ ⌂ ≤

⌐≈™≡ ┘╕⇔√⁹ 

─ ─√╘─₈ ⌐╠↕╩fi₉♥כ◌─ ⇔≡™⅝╕∆⁹ 

 

 

  
  

  

 

ủ≈╢Ᵽ☻ה≈╢꞉◗fi─  

ה   

─꞉◗fi╢≈ה☻Ᵽ╢≈ה ⌐ ↑√ ╖ 

₃ ⁸≈╢Ᵽ☻ה≈╢꞉◗fi─ꜟה♩כ♄▬ꜘ ─ ╩⇔╕⇔

√⁹ 

 

 ה

 

─ꜘ▬♄ה♩כꜟ⁸⌐ ╩ ⇔√↓≤≢⁸ │⁸

⌐ ═ ─ ≤⌂╡╕⇔√⁹ 

╙⁸ ─ ╛ ⌂≥╩ ⇔≡⁸ ⅜↕╠⌐ ∆╢╟℮

⇔≡™⅝╕∆⁹ 
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̉ᴇϷ₴↓֝ ὕ  
Ĭ ǵ֝ ὕ  

.᷂ ṑǯǠȀǭǵ ᴁ(ǋǵǨ)șὃȒȅǨșǫǖȒ 
.᷂ ӓ ɵȦɋɩȬɶǵ ҧ ǲҟȈȒ 

 

 

  
  

  

 
─ ╩ ∆╢√╘⌐ ∆╢ ⌐≈™≡⁸ ≢ ≢№╢

╩ ⇔╕∆⁹ 

 

 ה

 

LED      

  

 

 

◄◖♪ꜝ▬Ⱪ─  

  
  

  

 

─ ⌐№√╡₈ ╡ ₉╛₈▪▬♪ꜞfi◓☻♩♇ⱪ₉⁸₈◄▪◖fi ⌐

⅔↑╢ ⌂ ─ ₉ ╩ ⇔╕∆⁹ 

─ ╩ ∆╢ₒⱡכ ╩ₓכ♦ ⇔╕∆⁹ 

─ ™ ⅎ│⁸ ●☻ ה ╩ ⇔≡ ⇔╕∆⁹ 

─ ╩ ⇔╕∆⁹ 

 

 ה

 

₈ ╡ ₉⁸₈▪▬♪ꜞfi◓☻♩♇ⱪ₉⁸₈◄▪◖fi ⌐⅔↑╢ ⌂ ─  

₉⌂≥─◄◖♪ꜝ▬Ⱪ⌐≈™≡⁸ ╛ ─ ◄Ⱡꜟ◑כ ⌂≥─ ╩  

ⅎ≡ ⌐ ╘╕⇔√⁹╕√⁸◄◖♪ꜝ▬Ⱪ╩ ∆╢≤≤╙⌐ ╙ ⇔≡™ 

ↄ ⅜№╡╕∆⁹ 

⌐ₒⱡכ ╩ₓכ♦ ⇔≡™ↄ ⅜№╡╕∆⁹ 

 

 

 

  
  

  

 
─ ┘ ─√╘⌐ ╩ ∆

╢⌐№√╡⁸ ⅜ ≢⅝╢╟℮ ⇔√ ─ ≢∆⁹ 

 

 ה

 

╟╡⁸ : : ─ ⁸ ⁸ ≢ ⇔╕⇔√⁹ 

─ ⁸ ─ │ ─≤⅔╡≢∆⁹ 

 1,051  

 
ﬞ  ─   

55.0  34.9  10.1  
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̉ᴇϷ₴↓֝ ὕ  
Ĭ ǵ֝ ὕ  

.᷂ ṑǯǠȀǭǵ ᴁ(ǋǵǨ)șὃȒȅǨșǫǖȒ 
.᷂ ӓ ɵȦɋɩȬɶǵ ҧ ǲҟȈȒ 

  

◦☻♥ⱶ─  

  
  

  

 
⌐╟╡⁸ ≢ ∆╢ ─ ╩ ™⁸◄Ⱡꜟ◑כ─ ⌐

╘╕⇔√⁹ 

 

 ה

 

ủ ☿fi♃כ 

≢ ⇔√ ╩ ≢ ⇔≡™╕∆⁹ 

ủ  

≢ ⇔√ ╩ ♩▬꜠─ ≢⁸

ﬞ ≢ ⇔√ ╩ ≢ ⇔≡™╕∆⁹ 

ủ  

⌐ ╩ ⇔⁸ ⇔√ ╩

⌐ ⅎ⁸ ⌐ ─ ╩ ↕∑╢ ⌐ ≡≡™╕∆⁹ 

ủ ☿fi♃כ 

─ ⌐ ╩ ⇔⁸ ─ ⌐ ⇔

≡™╕∆⁹ 

ủ  

№√╡ ─ ⅜№╡⁸ ─ ⌐ ≡≡™╕∆⁹ 

ủ  

≢ ⇔√ ╩ ⁸ ┘ ≢

⇔≡™╕∆⁹ 
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̉ᴇϷ₴↓֝ ὕ  
Ĭ ǵ֝ ὕ  

.᷂ ṑǯǠȀǭǵ ᴁ(ǋǵǨ)șὃȒȅǨșǫǖȒ 
. ǵⱦ ș ǠȒ 

. ─ ╩ ∆╢ 

 

1.↔╖─ ☼כꜙⱨꜞה☻כꜙ♦ꜞ ╩ ∆╢ 

╩כ▪Ɑꜞה☻כꜚꜞהꜟ◒▬◘ꜞ.2 ∆╢ 

3. ─ ╩ ∆╢ 

 

 

↔╖─ ≤  

  
  

  

 
↔╖ ─ ≤⇔≡⁸ ↔╖─ ╡─ ╛ ─ ╩ ™╕⇔

√⁹ 

 

 ה

 

↔╖≤ ↔╖─ №√╡ │⁸ ≤ ⇔ ⇔

╕⇔√⁹ 

⁸↕╠⌂╢↔╖─ ─ ╛⁸↔╖─ ≤ ─ ⌐ ↑√ ꜞⱨꜙ

ꜟ◒▬◘ꜞהכ▪Ɑꜞה☻כꜚꜞה☻כꜙ♦ꜞה☼כ ╩ ∆╢≤≤╙⌐⁸

╩ ⇔≡ ™╕∆⁹ 

 

√╡─↔╖─ ╩ ╗  

 H26 27 28 H29 H30 R1 

↔╖ 680.02 684.71 677.05 670.90 668.44 674. 08 

↔╖ 35.03 34.60 34.14 34.18 33.97 34.70 

 715.05 719.31 711.19 705.08 702.41 708. 79 

 

↔╖ ─  

β ┘╪⁸ ⁸Ɑ♇♩Ⱳ♩ꜟ⁸∕─ ⱪꜝ☻♅♇◒⁸ ⁸

┘ │ ╕╣≡™╕∑╪⁹ 

 

◦☻♥ⱶ  

  
  

  

 

ủ ⌐⅔↑╢↔╖─ ─  

╩♪כ◌ ⇔√ⱪꜞfi♩ ◦☻♥ⱶ⌐╟╢Ⱶ☻ⱪꜞfi♩─ ╩ ™╕⇔

√⁹ 

 

 ה

 

─ │⁸ ≤ ∆╢≤ ⇔≡™╕∆⁹ 

⌂ⱪꜞfi♩⁸◖Ⱨכ─ ⌐ ↑⁸ⱭכⱤכ꜠☻ ⌐ ⅜╢ ─ ⌐≈™

≡⁸ ≤ ╩ ╘≡™⅝╕∆⁹ 
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̉ᴇϷ₴↓֝ ὕ  
Ĭ ǵ֝ ὕ  

.᷂ ṑǯǠȀǭǵ ᴁ(ǋǵǨ)șὃȒȅǨșǫǖȒ 
. ǵⱦ ș ǠȒ 

 

⌐⅔↑╢↔╖─ ─  

  
  

  

 

◖Ⱨכ ⌐ ∆╢ ╕╡╩ ←↓≤≢⁸ ⌂ ─ ╩ ⅎ╕∆⁹↓─√╘⁸

⌐ ∆╢ ╕╡╩ ↓↕⌂™ ╩ ⇔ ⇔╕∆⁹ 

ꜞ◘▬◒ꜟ ≢ ≢⅝╢╙─⌐ ⇔≡│ꜞ◘▬◒ꜟ ≢ ⇔╕∆⁹ 

─ fiכꜞ◓│⌐ ─ ╩ ╕ⅎ⁸ ─ ╩ ™╕∆⁹ 

 

 ה

 

⌐ ≢ ∆╢ fiכꜞ◓⁸≡™≈⌐ ─ ╩ ╕ⅎ⁸

─ ─ ╩ ™╕⇔√⁹ 

─ ╩ ⅛╠ ⌐ ⅎ√↓≤⌐╟╢⁸ ⌂ ⌐≈™≡

─ ≢ ≢⅝╢╟℮ ╩⇔⁸ ─ ┘↔╖─ ╩ ╡╕⇔√⁹ 

 

 

─  

 ☿fi♃כ 
  

  

 ─ ╩ ⇔⁸ ─ ╛ ה ⌐ ⇔╕⇔√⁹ 

 

 ה

 

─ ╩ ∆╢↓≤⅜≢⅝╕⇔√⁹ 

─  

  
  

  

 ╩ ⇔⁸ ─ ╩ ⇔╕⇔√⁹ 

 ה

 

─ ┘ ─ ⁸♩▬꜠─ ≤⇔≡ ⇔╕⇔√⁹ 
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̉ᴇϷ₴↓֝ ὕ  
Ĭ ǵ֝ ὕ  

.ὄⱲǞǭ ȐǢȒȅǨșǫǖȒ 
.ὄЋǮβ∆Ǳ ȐǞșὕ ǠȒȅǨșǫǖȒ 

. ⇔≡ ╠∑╢╕∟╩≈ↄ╢ 

. ≢ ⌂ ╠⇔╩ ∆╢╕∟╩≈ↄ╢ 

 

1. ─ ⌐ ╘╢ 

2. ה ה ╩ ∆╢ 

3. ⌐╟╢ ╩ ∆╢ 

 

⌐ ∆╢ ─ ⁸  

  
  

  

 ─ ─ ⁸ ╩ ™╕⇔√⁹ 

 

 ה

 

ₒ ₓ 

─  

 12  0 

 6  0 

 0  11 

 1  30 

∕╣ ─  

 0  18 

 0  0 

 0 ∕─  0 

 0  18 

 

│⁸ ⅝─ ⌐╟╢╙─⅜ ⁸ ∂╪─ ⌐╟╢╙─⅜ ≢∆⁹

₈ ₉≢│⁸♄▬○◐◦fi ⌂≥─ ╩ ∆╢√╘⁸ ─

╩ √∆ ╩ ∆╢ ╩ ⅝⁸ ╩ ≤⇔≡ ⇔≡™╕

∆⁹ 

⇔⅛⇔⁸ ⌐ →╢ │⁸ ─ ⅛╠ ↕╣╕∆⁹ 

ᵑ ∟ ⅝⌂≥⁸ ╩ ╗ ≢ ╦╣╢ ≢№∫≡ ⌂╙─ 

ᵒ ╦╠ ⅝⌂≥⁸ ╛ ⌂≥╩ ╗√╘⌐╛╗╩ ⌂™╙─≤⇔≡ ╦╣╢

 

ᵓ◐ꜗfiⱪⱨ□▬ꜘכ╛≥╪≥ ⅝⌂≥⁸ ╕√│ ─ ╩ ℮√╘

⌐ ⌂  

─ ⅛╠ ↕╣╢ ≢╙⁸ ⌐ ⇔⁸ ⅝ ╩ ⇔≡ ∆╢

╟℮ ┘⅛↑╕⇔√⁹ 

β⌂⅔⁸ ≢│⁸ ─ ⅜ ↄ№╡╕⇔√⁹ 
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̉ᴇϷ₴↓֝ ὕ  
Ĭ ǵ֝ ὕ  

.ὄⱲǞǭ ȐǢȒȅǨșǫǖȒ 
.ὄЋǮβ∆Ǳ ȐǞșὕ ǠȒȅǨșǫǖȒ 

ה  

  
  

  

 

ה ≢ ⁸℮∟ ≢ ⌐╟╢ ╩

⇔╕⇔√⁹╕√⁸ ≢ ╩ ⇔╕⇔√⁹ 

╩ ╣╢ ה ⌐≈™≡│⁸ ≢ ∆╢ ≢│⌂™√╘⁸

─ ─ │№╡╕∑╪⁹ 

─ ≢№╢ ─ ≢№╢ ⌐ ╠⇔ ╦∑ ╩ ™╕

⇔√⁹ 

 

 ה

 

│ ─≤⅔╡≢∆⁹ 

ₒ ₓ 

─ ⌂ ≢№╢ │⁸ ≢ ─

⌐ ⇔≡™╕∑╪≢⇔√⁹ 

β≢│ ה ≢│₈ɗ ɗ ₉ ╛╛⅝√⌂

™ ₈ɖ ɖ ₉⅛⌂╡⅝√⌂™ ⁸ ה ≢│₈ɖ

ɖ ₉ ⅛⌂╡⅝√⌂™ ≤ ↕╣╕⇔√⁹ 

╙⁸ ⌐ ╩ ∆╢≤≤╙⌐⁸ ─ ⁸ ≢─

─ ╩ ∆╢⌂≥─ ╩ ╘╕∆⁹ 

₃  

ₒ ₓ 

⅛ ─ ≢ ⌐ ⇔≡™╕∑╪≢⇔√⁹ 

₃ β │  

β ⌐ ∆╢ │⁸∕─ ⌐╟∫≡ ⌂╡╕∆⁹ ╩ ∆

╢↓≤≢⁸∕─ ─ ╩ ∆╢↓≤╩ ≤ ™╕∆⁹╕√⁸ ─

≤⌂╢ ╩ ≤ ┘╕∆⁹  
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̉ᴇϷ₴↓֝ ὕ  
Ĭ ǵ֝ ὕ  

.ὄⱲǞǭ ȐǢȒȅǨșǫǖȒ 
.ὄЋǮβ∆Ǳ ȐǞșὕ ǠȒȅǨșǫǖȒ 

 

│⁸ ─ 4≈─ ≢ ∆↓≤≤⌂∫≡™╕∆⁹ 

 ─   

 ⅝╣™⌂  ◘꞉●♬⁸◌꞉◕ꜝ ⁸►☼ⱶ◦ ⱪꜝ♫ꜞ▪  

ɗ ɗ  ╛╛⅝√⌂™  
○♬ꜘfiⱴ⁸◖●♃◦ⱴ♩ⱦ◔ꜝ⁸◌꞉♬♫ ─

⁸♅ⱦⱥ◕♫●Ɫ♫ⱡⱵ⁸◕fi☺Ⱳ♃ꜟ 

ɖ ɖ  ⅛⌂╡⅝√⌂™  ♯ⱴⱦꜟ⁸◘ⱱ◖◌◕꜡►⁸Ⱶ☼ⱶ◦⁸♃♬◦ 

 ⅝╦╘≡⅝√⌂™  
ꜚ☻ꜞ◌ ─ ⁸◘◌ⱴ◐●▬⁸♅ꜛ►Ᵽ◄⁸

▪ⱷꜞ◌◙ꜞ●♬ 

 

ₒ ₓ 

 

 

 

 

 

 

 
 

 

 
1 2 3 4 5 6 7 

 

 

  

 

 

ﬞ  

 

☿

fi♃כ  

 

 

pH 7.8 7.5 7.2 7.8 7.4 7.1 7.5 6.5 8.5 

BOD 1.6 1.1 1.2 2.9 2.2 7.0 0.8 3  

SS 4 5 3 21 21 17 2 25  

DO 8.0 8.2 8.6 5.6 7.4 5.4 10.0 5  

 

 

 

  

  
 

    

β ↑│  
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̉ᴇϷ₴↓֝ ὕ  
Ĭ ǵ֝ ὕ  

.ὄⱲǞǭ ȐǢȒȅǨșǫǖȒ 
.ὄЋǮβ∆Ǳ ȐǞșὕ ǠȒȅǨșǫǖȒ 
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̉ᴇϷ₴↓֝ ὕ  
Ĭ ǵ֝ ὕ  

.ὄⱲǞǭ ȐǢȒȅǨșǫǖȒ 
.ὄЋǮβ∆Ǳ ȐǞșὕ ǠȒȅǨșǫǖȒ 

♄▬○◐◦fi  

  
  

  

 
≤ ─♄▬○◐◦fi ⌐≈™≡⁸∕╣∙╣ ∏≈ ╩ ™╕⇔

√⁹ │ ≢⁸ │ ☿fi♃כ≢ ╩ ™╕⇔√⁹ 

 

 ה

 

│ ─≤⅔╡≢∆⁹ 

⁸ ≤╙⌐ ╩ ⇔≡™╕∆⁹ 

─♄▬○◐◦fi │⁸∕─ Ɽ♃כfi⅛╠⁸ ⌂ │ ⅛╠─

●☻≤ ⅎ╠╣╕∆⁹ 

─♄▬○◐◦fi │⁸∕─ Ɽ♃כfi⅛╠⁸ ⌂ │ ≤ ⅎ╠╣╕∆⁹ 

₃  

₃  

 

ₒ♄▬○◐◦fi ₓ 

 No  
 

 

   0. 017 0.6 pg - TEQ/m3 

  ☿fi♃1.7 כ  1000 pg- TEQ/g 

 

                   ♄▬○◐◦fi  

 

 

 

 

 

 

 

 

 

 

 

 

  

 

1 

2 
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̉ᴇϷ₴↓֝ ὕ  
Ĭ ǵ֝ ὕ  

.ὄⱲǞǭ ȐǢȒȅǨșǫǖȒ 
.ὄЋǮβ∆Ǳ ȐǞșὕ ǠȒȅǨșǫǖȒ 

 

ה ┘⌐  

  
  

  

 

ₒ ה ₓ 

≢ ⁸℮∟ ≢ ╩ ⇔╕⇔√⁹ 

⌐│ ⅜ ╘╠╣≡⅔╡⁸ ≤ ╩⇔╕⇔√⁹ 

ₒ ₓ 

18 ─ ⌐ ≠⅝⁸ ─ ╩ ⌐ ⇔╕⇔

√⁹ 

╕√⁸ ⅜ ∆╢ ◦☻♥ⱶ╩ ™≡ ─ ─ ╩

™╕⇔√⁹ 

 

 ה

 

│ ─≤⅔╡≢∆⁹ 

ₒ ₓ 

꜠ⱬꜟ│⁸ ─ ╩ ⅝⁸ ╩ ⇔≡™╕∆⁹ 

₃  

ₒ ₓ 

꜠ⱬꜟ│⁸ ≢ ⌐ ⇔≡™╕∆⁹ 

₃  

ₒ ₓ 

≢│⁸ ╩ ⅝⁸ ╩ ⇔≡™╕∆⁹ 

ה  

ה ה ﬞ ﬞ ⁸ ﬞ

ﬞ  

ה  
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̉ᴇϷ₴↓֝ ὕ  
Ĭ ǵ֝ ὕ  

.ὄⱲǞǭ ȐǢȒȅǨșǫǖȒ 
.ὄЋǮβ∆Ǳ ȐǞșὕ ǠȒȅǨșǫǖȒ 

 

ה  
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̉ᴇϷ₴↓֝ ὕ  
Ĭ ǵ֝ ὕ  

.ὄⱲǞǭ ȐǢȒȅǨșǫǖȒ 
.ὄЋǮβ∆Ǳ ȐǞșὕ ǠȒȅǨșǫǖȒ 

 

⌂ ─  

  
  

  

 

⁸ ﬞ ⌐⅔™≡⁸ ה ⌂ ⌐ ≠™≡⁸ ─

╩ ╘≡™╕∆⁹                                                                     

ủ ─  

  

     ѝ 

   

 ה

 

⅝ ⅝⁸ ─ ─√╘ ─ ⌂ ≤ ─ ╩

⇔≡™⅝╕∆⁹ 

 

 

  
  

  

 

─ ⌐╟╢ ─ ╩ ⇔⁸ ─ ≤

─ ╩ ╢√╘⁸ ⌐ ─ ⌐

─ ╩ ∆╢ ⌐ ─ ╩ ™╕⇔√⁹ 

   

   

    × ╖ ╡⅛╠ ┼  

           × ⅛╠ ┼  

          × ⅛╠ ┼  

          × ⅛╠ ┼  

 

 ה

 

┼─ ╩ ∆╢↓≤⌐╟╡⁸ ─ ≤⌂╢ ╩ ⌐

⇔⁸ ─ ┘ ─ ⌐ ╘╕⇔√⁹ 

│⁸↕╠⌂╢ ┼─ ╩™⅛⌐ ╢⅛⅜ ≤⌂∫≡™╕∆⁹ 
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̉ᴇϷ₴↓֝ ὕ  
Ĭ ǵ֝ ὕ  

.ὄⱲǞǭ ȐǢȒȅǨșǫǖȒ 
.ὄЋǮβ∆Ǳ ȐǞșὕ ǠȒȅǨșǫǖȒ 

 

⇔ ┘ ─  

  
  

  

 

─ ⁸ ┘ ⅛╠ ↕╣╢⇔ ┘ │⁸ ⁸ ﬞ

⁸ ⁸ ⁸ ≢ ∆╢ ≢ ⇔≡™╕∆⁹⇔

┘ ⌐≈™≡│⁸ ⅜ ⅛╠ ⇔⁸ ┼ ⇔

≡™╕∆⁹ 

 

 ה

 

⁸ ─ ⅛╠⁸⇔ ┘ ─ │ ⌐№╡╕∆⁹ 

⇔ ┘ ─  

   

 

┼─  

  
  

  

 

⌐⅔↑╢ ─ ╩ ∆╢√╘⁸ ⁸

⌐⅔™≡ ╩ ™╕⇔√⁹ 

╕√⁸ ⅜ ⌂ ─ ╩ ∆╢↓≤⅜≢⅝╢╟℮

─ ╩ ∫≡™╕∆⁹ 

⁸ ⌐≈™≡│ ─ ≢∆⁹ 

 

 ה

 

─ │⁸ ɡ ≢ ⇔≡™╕⇔√⁹╕√⁸

─ │⁸ ɡ ≢ ⇔≡™╕⇔√⁹ 

─ │№╡╕∑╪≢⇔√⁹ 

 

 

 

 

11,950 

10,530 
10,356 

10,189 
9,628 

9,801 

8,000

9,000

10,000

11,000

12,000

13,000

H26 H27 H28 H29 H30 R1

(kl)  
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̉ᴇϷ₴↓֝ ὕ  
Ĭ ǵ֝ ὕ  

.ὄⱲǞǭ ȐǢȒȅǨșǫǖȒ 
.ὄЋǮβ∆Ǳ ȐǞșὕ ǠȒȅǨșǫǖȒ 

ⱪכꜟ ─ ─  

  
  

  

 

ủ ⅜ ╕╢ ╩ ⅎ⁸ⱪכꜟ ─ ⌐╟╢ ╩ ⇔⁸ⱪכ

ꜟ ─ ╩ ⌐⇔≡ ╛ ה ─ ╩ ה ∆╢√╘⌐ ⇔

╕⇔√⁹ 

ủ  

ꜟכⱪה ─ ─ │⁸ⱪכꜟ ─ ╡ ≤⁸ ⅛╠ⱪכꜟ

⅝ ╕≢─ ⌐ ⇔╕⇔√⁹ ﬞ  

ה │ ☿fi♃כ≢ ⇔≡™╢₈ ☺ꜗⱤfi ◦☻♥

ⱶ₉⌐╟╡ ⇔╕⇔√⁹ 

≢ꜟ♩Ɑ♇♩Ⱳה ⇔⁸ ☿fi♃כ⌐ ╩ ⇔╕⇔√⁹ 

 

 ה

 

─≤⅔╡ ≢⅝╕⇔√⁹ 

╕√⁸ │⁸ ≡ │ ≢⇔√⁹ 

 

─ ─  

 ☿fi♃כ 
  

  

 
ה √∟─ ┌ↄ ≤ ─ ╩ ∆╢√╘⁸ ─

─ ╩ ™╕⇔√⁹  

 ה

 

│⁸ ─ⱱכⱶⱭכ☺┼ ⇔╕⇔√⁹ 

⌂⅔⁸ ╩ ⇔√ │№╡╕∑╪≢⇔√⁹ 
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̉ᴇϷ₴↓֝ ὕ  
Ĭ ǵ֝ ὕ  

.ὄⱲǞǭ ȐǢȒȅǨșǫǖȒ 
. ṑᵂ ǿǵⅎḢ Ǳ֝ ș ǠȒ 

. ┼─ ⌂ ╩ ∆╢ 

 

1. ≤─ ╩ ∆╢ 

 

⌐⅔↑╢  

  
  

  

 
╛ ꜞ◘▬◒ꜟ⁸ ה ⁸⇔ ⁸ │⁸ ⌐⅔

™≡ ⌂ ⌐ ╘╕∆⁹ 

 

 ה

 

ה  ﬞ ה ה ה  

ה    ⁸ ﬞ ﬞ ה  

ה    ⁸ ﬞ ﬞ ה  

⇔ה   ﬞ ה ה ה ה  

ה   ﬞ ה ה ה ה  

 

⌐⅔↑╢ ⁸  

  
  

  

 ─ ⌂ ╩ ≤⇔⁸ ≤─ ╛ ╩ ™╕∆⁹ 

 

 ה

 

⌂≥≢⁸ ⅜ ╩ ⇔√ ╩ ⅝⁸ ⌐ ≡│╘

≡ ∆╢↓≤≢ ─ ╩ ╢↓≤⅜≢⅝╕⇔√⁹ 

╙ ⌐ ≤─ ╛ ╩ ∫≡™⅝╕∆⁹ 
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̉ᴇϷ₴↓֝ ὕ  
Ĭ ǵ֝ ὕ  

.˲ ǵ˧ ǵ ǒǱȅǨșǫǖȒ 
. Ǳ ṑș ǏȒ⁸ Ǔ ǫȅǨșǫǖȒ 

. ─ ─ ⅛⌂╕∟╩≈ↄ╢ 

. ⌂ ╩ ⅎ╢ ⅜ ≈╕∟╩≈ↄ╢ 

 

1. ─ ╩ ╢ 

2. ╩ ╡⁸ ∆╢ 

 

─  ⌐╟╢ ─  

  
  

  

 

⌐ ∆╢ ─ ╩╟╡ ╘╢√╘⁸ ╛

⌐ ╦∑≡⁸ ה ה ─ ⌐╟╡₈ ₉╩

⇔╕⇔√⁹ 

ủ  

ה   

ה  ꜡ⱦכ 

ה  ⁸ ─ ⁸ ─ ⁸⅔℮∟ de◐◄כ꜡ ⸗♬

כ♃ ⁸ ↄ∏≤ ⱳ♇♩─ ⁸  כ♫כ◖ꜟ◒▬◘ꜞ

ה  ⁸  

ủ  

ה   

ה  ꜡ⱦכ 

ה  ≈╢⅜⇔╕ fi♥כ◌─ ⁸ ⁸ ↄ∏≤ ─

 

ה   

          

ה    

 

 ה

 

─ ⁸ ─ ─╙≤⁸ ╩ ∆╢↓≤⅜≢⅝╕⇔√⁹ 

╙ ╩ ∆╢√╘⁸ ╩ ∂≡ ─ ⌐ ╘≡™⅝╕∆⁹ 
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̉ᴇϷ₴↓֝ ὕ  
Ĭ ǵ֝ ὕ  

.˲ ǵ˧ ǵ ǒǱȅǨșǫǖȒ 
. Ǳ ṑș ǏȒ⁸ Ǔ ǫȅǨșǫǖȒ 

 

₈ ◖ꜝⱲ≈╢⅜⇔╕₉╩ ⇔√  

  
  

  

 

₈ ◖ꜝⱲ≈╢⅜⇔╕₉─ ╩ ╢≤≤╙⌐⁸ ─ ╩ ⅛⇔

√ ⌂ ╩ ∆╢√╘⁸ ﬞ ⅎ ™

⌐ ╩ ⇔⁸₈ ◖ꜝⱲ◘▬◄fi☻ ₉╩ ⇔╕⇔√⁹ 

 

 ה

 

 ₈ ╩ ╤℮ ⇔ ה ה ₉ 

 ₈ ⅛╠ⱪꜝ☻♅♇◒╩ ∫≡╖╟℮ ₉ 

 ₈ ╩כ♃כ⸗ה ⅝╠√│─ ╤℮ ₉ 

 ₈ ╩ ≈↑╟℮ ₉ 

 ₈ ─ ╩≈ↄ∫≡╖╟℮ ₉ 

 ₈ ╩ ◘fi♦fi◖ה ℮╟╘ ה ₉ 

 

⁸ ╘⁸  

 

 

↓≥╙◄◖◒ꜝⱩ┼─ ה  ⌐╟╢ ─  

  
  

  

 
╩ ℮ ≥╙√∟⅜ ─ ≢ ≤ ⌐ ⌐ ⁸ ⌐

∆╢ ╛ ⌂ ⁸ ⅜ ≢⅝╢╟℮⁸ ─ ╩ ╡╕⇔√⁹ 

 

 ה

 

─ │⁸ ≢⇔√⁹ 

─ ◗Ⱶ ™ ╛ꜞ◘▬◒ꜟ ⁸ ─ ⁸ ≤⌂╡fi≠ↄ♥כ◌─

─ ╩ ∂≡ ╩ ┘╕⇔√⁹ 
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̉ᴇϷ₴↓֝ ὕ  
Ĭ ǵ֝ ὕ  

.˲ ǵ˧ ǵ ǒǱȅǨșǫǖȒ 
. Ǳ ṑș ǏȒ⁸ Ǔ ǫȅǨșǫǖȒ 

 

₈╦⅛┌ ₉  ⌐╟╢ ─  

 ☻ⱳכ♠  
  

  

 

 

₈ ה ≠ↄ╡ה╕∟≠ↄ╡₉ 

₃ ﬞ ⱪכꜟ◓ ₒ ₓ 

₃  

 ₈◦fi◑fi◓Ⱳ►ꜟ≤│ ⱴ▬fi♪ⱨꜟⱠ☻≢ ⅛╠ ⅎ╢ ≤ ₉

 

 ₈ ⌐ ⇔╗ ─ ₉  

 ₈ ╠⇔ↄ ⅝╢ ╩≈↑╢√╘─ ₉  

 ₈ ⌂ Vol.1₉   

 

₈ ה ≠ↄ╡ה╕∟≠ↄ╡₉ 

₃ ﬞ ⱪכꜟ◓ ₒ ₓ 

₃  

 ₈ ─ ꜡☻⌐≈™≡ ─ ≤ ⌐ ₉  

 ₈ ╠⇔⌐ ≈ ⅛╠ ╩ ╢ ₉  

♪כ◌₈  ╘₉  

 

 ה

 

─ ╩ ∆╢ ⌐ ⇔⁸ ─ ╩ ∆╢↓≤⅜≢⅝╕⇔√⁹

─ ⁸ │ⱴכ♥─ ⌐ ⌡╠╣╕∆⁹ 

 

⌐⅔↑╢ ─  ⌐╟╢ ─  

 ☿fi♃כ 
  

  

 

ủ  

ה  ─ ≢ ─ ╛ ⌐ ∆╢

╩ ╡ →≡™╢⁹ 

ủ  

╛ ─ꜞ◘▬◒ꜟ ה ה ה ה ה ה

ה ה ﬞ ה ה ה ה  

─ ◗Ⱶ╛ ∟ ⌂≥╩ ⌐∆╢ ה ה ה ה

ה ה ה  

┘ ⌐ ∆╢ ─ ה ה ה ה

ה ה ה ה ﬞ ה ה ה  

⌂≥ ה ≤ ─№╢ ה ה ה ה
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̉ᴇϷ₴↓֝ ὕ  
Ĭ ǵ֝ ὕ  

.˲ ǵ˧ ǵ ǒǱȅǨșǫǖȒ 
. Ǳ ṑș ǏȒ⁸ Ǔ ǫȅǨșǫǖȒ 

ה ה ה ה ﬞ ה ה ה ה  

הfi♥כ◌─ ⱨ□כⱶ ה ה ה ה ה ה

ה ﬞ ה ה ה ה  

ה ─ ╡ ╖ ה ה ה ה ה ה ה

ה ﬞ ה ה ה ה  

 

 ה

 

⌐ ∆╢ ה │⁸ ה ⌐ ╕∫≡™╢≤≤╙⌐ ╕

╡≈≈№╡╕∆⁹⇔⅛⇔⁸ ╠ ╩ ≈↑⁸ ∆╢√╘─ ╩ ⌂╡⌐ ⅎ⁸

ה ∆╢↓≤⌐│⁸╕∞ ⅜ ╠╣╕∆⁹ 

≈™≡│⁸ ⌂ ╩ ⌐≤╠ⅎ≡⁸ ⇔ ∫√╡ ה ⌐ ⌂

╩ ╡ ╣√╡⇔≡⁸ ┼─↕╠⌂╢ ≤⁸╟╡ ⌂ ╩

╘≡™⅝√™≤ ⅎ≡™╕∆⁹ 

 

 

  

 

  
  

  

 

─ ─ ╩ ∆╢√╘⌐⁸ ╩ ⇔⁸ ─ ─

┘↔╖─ ⁸ ─ ╛ ─ ⁸ ─ ╛ ╩

⇔╕⇔√⁹ 

 

 ה

 

─ │ ≢∆⁹ 

⌐╟╢↔╖ ⇔ ╛Ɽ♩꜡כꜟ⌂≥╩ ∆╢↓≤⌐╟╡⁸

─ꜟכꜟ─ ╩ ╡╕⇔√⁹╕√⁸ ⅛╠─ ⌐╟╡⁸

╩ ⌐ ⇔⁸ ╩∆╢↓≤⅜≢⅝╕⇔√⁹ 
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̉ᴇϷ₴↓֝ ὕ  
Ĭ ǵ֝ ὕ  

.˲ ǵ˧ ǵ ǒǱȅǨșǫǖȒ 
. Ǳ ṑș ǏȒ⁸ Ǔ ǫȅǨșǫǖȒ 

 

 

 

⅝╣™⌂╕∟≠ↄ╡  

  
  

  

 
ה ה ה ─ ⌐╟╡⁸ ─ ╩ ⇔⁸ ⌂

─ ⌐ ╘╕⇔√⁹ 

 

 ה

 

│ ─≤⅔╡ ⇔╕⇔√⁹ 

ủ ⁸ ⁸ ⌐╟╢  

ה ⁸ ⁸

 

ה ⁸ ⁸

 

ủ ⌐╟╢ ┘  

ה  

╙ ─ ─√╘⁸ ↄ─ ╛ ⁸ ⁸ ⌐ ╩ ┘⅛

↑╕∆⁹ 

 

  
  

  

 

─ ┘ ↕╣√ ─ ╩ ™⁸ ⌐

╘╕⇔√⁹ 

ה   

ה ┘ Ɽ♩꜡כꜟ  

 ⁸   

ה ♃▬ꜘ    

ה   

ה  ♥꜠ⱦ ⁸ ה   

 

 ה

 

│⁸∕─ ╛ ⌐╟╡ ↕╣√ ─ ╛ ⌐ ⅝⌂ ╩ ⅎ

╢↓≤⅜№╡⁸ ⅜ ≈⌐≈╣⁸ ┼─ ⅜ ↕╣╕∆⁹╕√⁸↓╣╠─

⌐│⁸ ⌂ ╩ ∆╢↓≤╙№╡╕∆⁹ 

─ ⌐≈™≡│⁸ ⌐ ╩ ⇔≡™╕∆⁹ 

─ ⌐≈™≡│⁸∕─ ⌐ ╩ ⇔⁸ ≤ ─

╩ ⇔≡™╕∆⁹ 

─ │⁸₈ ₉⁸₈ ₉⅜ ≢№╡⁸╕√⁸∕─ ⅜

⅝⌂ ≤⌂∫≡™╕∆⁹↓─╟℮⌂↓≤⅛╠⁸ ─ ╛ ⌂Ɽ

╩ꜟכ꜡♩ ™⁸ ─ ⌐ ╘╕∆⁹ 
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̉ᴇϷ₴↓֝ ὕ  
Ĭ ǵ֝ ὕ  

.˲ ǵ˧ ǵ ǒǱȅǨșǫǖȒ 
. Ǳ ṑș ǏȒ⁸ Ǔ ǫȅǨșǫǖȒ 

ה ─◘ⱳכ♩  

  
  

  

 
⅜ ∆╢ ┘ ⌐⅔™≡⁸ ≤ ⅜ ⇔≡⁸ ה ╩ ™╕

∆⁹ 

 

 ה

 

√⇔♩כ♃☻╠⅛ Ⱳꜝfi♥▫▪⌐╟╢₈ ﬞ ה ─◘ⱳכ

♩₉ ─ │⁸ ≢ ⁸ ≤⌂∫≡™╕∆⁹ 

│⁸Ⱳꜝfi♥▫▪ ⁸ ⁸ ⱪ⁸כꜟ◓ ≢ ↕╣⁸

⅛╠│ ─ ⅜№╡⁸ ←╢╖─ ≤⌂∫≡™╕∆⁹ 

≢│⁸ ─ ╛ ╩ ⇔≡ ⅎ ╩ ∫≡™√∞↑╢ ⅜ ⅎ⁸

∕─ ⅜ √⌂ ┼─ ≤⌂∫≡™╕∆⁹ 

╕√⁸ ⌐ ⇔⌂™≢⁸ ⌐ ה ╩ ∫≡™╢ ⁸ ⅜ ↑

╠╣╕∆─≢⁸↓─ ╩ ⇔≡╙╠ⅎ╢╟℮ ╙ ⅝⁸ ה ─

ⅎ ה ╛ ─ ⌐ ╘⁸ ⌂≥╩ ⁸ ⱱכⱶⱭכ

☺ ⌐≡ ⇔⁸ ⌐ ╘≡™⅝╕∆⁹ 

 

 

 

  
  

  

 

─ ⁸ ꜟכ꜠♪כ●⁸ ⌐ ╠╣√ ⌂│╡ ⁸│╡ ⁸ ╩

Ⱳꜝfi♥▫▪ ╩ ⌐ ╩ ⁸ ⅛╠ ╩ ↑√⁸ ﬞ

⌐╟╡ ╩ ⇔╕⇔√⁹ 

 

 ה

 

ﬞ ╩ ⁸≡⇔♩כ♃☻⌐

⅜ ⇔╕⇔√⁹ │⁸ ⅜ ─ ⌐ ∫≡ ╠╣≡™╕⇔

√⅜⁸ Ⱳꜝfi♥▫▪ ╩│∂╘ ╩ ≤ ╘╢ ⌐

╟╢ ⌐╟╡⁸∕─ ╙ ≢∆⁹ │ ↄ ╠╣√⁸ ⌐ ⌂│

╡ ⁸ ≡ │ ⇔⁸ │ ─│╡ ⅜ ≤⌂∫≡™╕∆⁹ ⌐│⁸

╡│⌐fiכ◖ ╩ ↑ ⌐ ↄ ⌂ ╙ ↑╠╣╕⇔√─≢⁸Ɽ♩꜡

╩ꜟכ ⇔⁸╟╡ ⌂ ╩ ╡╕∆⁹ 
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̉ᴇϷ₴↓֝ ὕ  
Ĭ ǵ֝ ὕ  

.˲ ǵ˧ ǵ ǒǱȅǨșǫǖȒ 
.˧ ɵ֓қǵ˿ ȆșǫǖȒ 

. ה ─ ╖╩≈ↄ╢ 

 

1. ╛ ⅜ ∆╢ ╖╩≈ↄ╢ 

2. ─  ╢ↄ≈╩◒כⱠ♇♩꞉ה

 

─ ⌐ ∆╢  

  
  

  

 

╠─ ⌐╟∫≡⁸ ─ ≤∆╢ ≠ↄ╡╩ ≤⇔≡

↕╣√ ₈◄◖ ─ ₉⌐ ⇔⁸ ╩ ⇔ ╩ ∫≡™╕∆⁹ 

ủ◄◖ ─  

ה   

ה ה  ה  

 

 ה

 

─ ⌂  

⅔⇔╚═╡◌ⱨ▼₈↔╖╙ ꜞ◘▬◒ꜟ⌐ ┬ ₉

 

↔╖─ ⌐≈™≡─ ↄ∏─  

─ ∞╟╡─  

 

 

╕∟≠ↄ╡ⱳ▬fi♩─  

  
  

  

 
─ ╡ ╖⌐ ⇔≡╕∟≠ↄ╡ⱳ▬fi♩╩ ∆╢↓≤⌐╟╡⁸

─ ╩ ╡╕⇔√⁹ 

 

 ה

 

☿fi♃כ ⌐╟╢ ⁸ ☿fi♃כ≢─ ה ⁸ ─◌

fi♥כ ⁸ ≤╖≥╡─╕∟≠ↄ╡ ─ ⌐ ⇔≡╕∟≠ↄ╡ⱳ▬fi♩╩

⇔╕⇔√⁹ 



 

48  
 

 
̉ᴇ ₴↓֝  

ĭ ǵ֝  

 

й ─  

─ ╩ ⌐ ⇔╕∆⁹ 

 

 

  

 

≤ ⌐ ╕╣√ 
™ ─ ∟

╖∟№┤╣╢ 

╕∟╩≈ↄ╢ 

 
28.0  

71.0 /  

 
67.0ha 

9.6 /  

 
74.0ha 

8.0 /  

 

≤ 

∆═≡─
™ ─ ∟

╩ 

╢╕∟╩≈ↄ╢ 

 240,000t-CO2 

√╡─↔╖  810g 

₈≈╢Ᵽ☻₉⁸₈≈╢꞉◗fi₉─ 

 
359,000  

 

⇔≡ ╠∑╢ 

╕∟╩≈ↄ╢ 

─  

─ ─  

pH  

BOD 

SS 

DO 

♄▬○◐◦fi ─  

ה ─  

─  

 

─ ─ ⅛⌂ 

╕∟╩≈ↄ╢ 

Ⱳꜝfi♥▫▪  45,000  

ה ─ 

─  
35  
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̉ᴇ ₴↓֝  

ĭ ǵ֝  

. ǯ ǲ ȅȓǦ ᴁȆǨǉǼȓȒȅǨșǫǖȒ 

. ≤ ⌐ ╕╣√ ╖∟№┤╣╢╕∟╩≈ↄ╢ 

 
 

 /  

  

 

╛ ⁸ ⌐╟╢ ⌐╟∫≡ ╛ ─ ⅜≤╠╣≡

™╢ │⁸ ≢ ≤⌂∫≡⅔╡⁸ │ 

≤⌂∫≡™╕∆⁹ 

⁸ ─ ╩ ⇔≡™ↄ√╘⌐⁸ ╩ ∆╢ ≤─

╛ ─ ╩ ⇔⁸ ─ ⌐ ╘≡™⅝╕∆⁹ 

 

 
 

 /  

  

 

│⁸ ≢ ≤ ⅛╠ ⇔≡

™╕∆⁹ 

│⁸₈ ─ ₉─№╡ ╩ ⇔╕∆⁹ 

 

 
 

 /  

  

 

│⁸ ≢ ⁸ ⁸ √╡

─ │ ≤⌂∫≡™╕∆⁹ 

│ ⌐╟∫≡ ↕╣√ ─ ╩ ⌐

╘╢↓≤⅜ ≢∆⁹ 
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̉ᴇ ₴↓֝  

ĭ ǵ֝  

.᷂ ṑǯǠȀǭǵ ᴁșὃȒȅǨșǫǖȒ 

. ≤∆═≡─ ╩ ╢╕∟╩≈ↄ╢ 

 

 
 

, ϒ 

  

 

⌐ ↑√ ─√╘─ ≤⇔≡⁸ ╛

⌂≥─◐ꜗfiⱭכfi╩ ∂√ ⁸ ╛ ⁸

─ ⌂ ╩ ⇔⌂⅜╠ ╡ ╗ ─fi♥כ◌─ ⌂≥⁸ ╛

─ ⅛╠ ◄Ⱡꜟ◑כ╛ ─ ╩ ┘ ↑╕∆⁹ 

 

 
1 1 √╡─↔╖  

 

  

 

↔╖─ ⌐│⁸↔╖∕─╙─╩ ↕∑⌂™↓≤⅜ ≢№╢↓≤⅛╠⁸

─ ╩ ⅝ ⅝ ╘╕∆⁹ 

╕√⁸↔╖─ ⌐ ∆╢ ─ ╛⁸ ─ ─ ╩ ╢↓≤⌂≥

╩⁸ ─ ╩│∂╘⁸ ⌂≥⁸ ₁⌂ ╩ ∂≡

┼ ┘⅛↑≡™⅝╕∆⁹ 

│⁸ ─ ╛ⱱכⱶⱭכ☺╩ ∂≡⁸ ⌐≈™≡─ ─ ╩↕╠

⌐ ╘╢≤≤╙⌐⁸ ﬞ ↔╖ ─꜡כ◄◐ ╩ ℮↓≤⌐╟╡⁸↔

╖─ ≤ ─ ╩ ╡⁸ ≢─ ╩ ≢⅝╢╟℮⌐ ⇔≡™

⅝╕∆⁹ 

 

 
₈≈╢Ᵽ☻₉⁸₈≈╢꞉◗fi₉─  

 

  

 

ủ   

≈╢Ᵽ☻ ꞉◗fi╢≈ה  

₃ ╩ ∆╢╒⅛⁸ ⅝ ⅝⁸ⱴ▬ ─ ╛ ≢─ ╩

∆╢⌂≥⁸ ╩ ╡╕∆⁹ 

₃ ─ │⁸ ╩ ╪≢™╕∆⁹ 

─ ─  
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̉ᴇ ₴↓֝  

ĭ ǵ֝  

.ὄⱲǞǭ ȐǢȒȅǨșǫǖȒ 

. ⇔≡ ╠∑╢╕∟╩≈ↄ╢ 

 

─  

1  

2  

3 ♄▬○◐◦fi  

4 ה  

5  

  

 

⌐⅔↑╢ ─ ╩ ∆╢√╘⁸ ╩ ⇔╕∆⁹ 

╕√⁸ ─ ╘╢ ╩ ≢⅝╢╟℮ ⁸ ≤ ⌂≤↓╤

│⁸∕─ ╩ ∆╢≤≤╙⌐⁸ ┘ ⌐ ⇔⁸ ⌂ ┘

⌐ ╘≡™⅝╕∆⁹ 

ủ  

│ ╩ ⁹ │ ≤ ─ ⁹ 

ủ  

│ ╩ ⁹ │ ⁹ 

β ≤ ∆╢≤≤╙⌐⁸ ─ ⌂≥╩ ∂≡ ─ ┘

╩ ⇔≡™⅝╕∆⁹ 

ủ♄▬○◐◦fi  

⅜ ⇔≡™╢↓≤⅛╠⁸ ≤ ≢ ⇔≡™╕∆

│ ⇔╕∑╪ ⁹ 

ủ ה  

│ ⁸ ╩ ⁹ │ ⁹ 

β ≤ ╩ ⌐⇔⁸ ─ ╩ ╡╕∆⁹ 

ủ  

│ ╩ ⁹ │ ⁹ 

ủ  

│ ╩ ⁹ │ ⁹ 

β ─ ╩ ⇔⁸ ⌐ ∂≡⁸ ≤ ⇔≡⁸

╩ ⇔≡™⅝╕∆⁹ 

 



 

52  
 

̉ᴇ ₴↓֝  

ĭ ǵ֝  

.˲ ǵ˧ ǵ ǒǱȅǨșǫǖȒ 

. ─ ─ ⅛⌂╕∟╩≈ↄ╢ 

 
Ⱳꜝfi♥▫▪  

,  

  

 

ủ⅝╣™⌂╕∟≠ↄ╡  

ה ה ה ⅜ ⇔≡⁸╕∟─ ╩ ™╕∆⁹ 

ủ  

⌂ ╩ ⇔⁸ ⅛≢ ╖ ™ ╩ ∆╢√╘⁸⅝╣™⌂╕∟≠ↄ

╡─ ╩ →≡™ↄ ╩ ⇔≡™╕∆⁹ 

ủ fiכꜞ◒  

↕╣⁸ ─ ─↔╖ │ ∫≡⅝≡™╢╟℮≢∆⅜⁸ ─ ⅜

≢∆⁹ 

ủ◄◖ ─  

↔╖─ ╩│∂╘⁸ ⌐╛↕⇔™ ╠⇔ ╛ ⌐ ∆╢ ╩ ™

╕∆⁹╕√⁸ ⌐╟╢ ₈⅔℮∟ de◐◄₉꜡כ ⌐╟╡ ↔

╖─ ⌐ ╡ ╪≢™⅝╕∆⁹ 

ủ≈╢⅜⇔╕ fi♥כ◌─  

₈≈╢⅜⇔╕ fi♥כ◌─ ₉╩ ⇔⁸ ─└≤≈≢╙№

╢ fi♥כ◌─ ⌐ ╘≡™⅝╕∆⁹ 

ủ ﬞ ─ ╩ ╢  

─ ≥╙√∟─√╘⌐⁸ ─√╘⌐⁸ ⇔≢╙ ↄ─ ╩ ∆√╘⌐

⇔≡™╕∆⁹ 

ủ ─  

ﬞ ─┤╢↕≤ ╩ ≠ↄ╢ ─ ╩ ≤⇔√ ╩ ⇔⁸

≤ ⅝╙─╩ ╗⁸ ⅛⌂ ╩≈ↄ╢↓≤╩ ⌐ ⇔≡™╕∆⁹ 

₃ ≤╖≥╡─╕∟≠ↄ╡ ⁸ ◘ⱳכ♩  

─ ─ ⅛ ⌐≈™≡│⁸Ⱳꜝfi♥▫▪ ≤ ─ ≢ ⅜

↕╣ ╡⁸ ∟⁸◗Ⱶ ™⌂≥╩ ↕╣⁸ ⌐ ─ ⌐ ╦╢꜠◒ꜞ◄

fiꜛ◦כ ⅜ ╦╣≡™╕∆⁹ ╙ ≤─ ⌐╟╡⁸ ╩

⇔≡™⅝╕∆⁹ 

≤╕∟≠ↄ╡ ─ ≤⇔≡ ╦╣≡™╢₈ ⅎ ₉│

─ ≤⇔≡ ⇔≡™╕∆⁹ 

◘ⱳכ♩ ─ │⁸ ≢ ⁸ ─◘ⱳ

⅜כ♃כ ↕╣≡⅔╡⁸ ⌐ ─ ⁸ ⁸ ─ ╩ ∫

≡™╕∆⁹ 

╙⁸ ↄ─◘ⱳכ♃כ╩ ⇔⁸ ≤─ ⌐╟╡ ─ ⌂ ╩

⇔╕∆⁹ 

ủ ה ─◘ⱳכ♩  

⅜ ∆╢ ┘ ⌐⅔™≡⁸ ≤ ⅜ ⇔≡⁸ ה ╩

™╕∆⁹ ⅎ ╙ ╗  
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̉ᴇ ₴↓֝  

ĭ ǵ֝  

.˲ ǵ˧ ǵ ǒǱȅǨșǫǖȒ 

ủ  

─ ⁸ ꜟכ꜠♪כ●⁸ ⌐ ╠╣√ ⌂│╡ ⁸│╡ ⁸

╩ Ⱳꜝfi♥▫▪ ╩ ⌐ ╩ ⁸ ⅛╠ ╩ ↑√

ﬞ ⌐╟╡ ╩ ⇔╕∆⁹  

 

 

 
ה ─ ─  

 

  

 

⌐ ∆╢ ─ ╩╟╡ ╘╢√╘⁸ ╛

⌐ ╦∑≡⁸ ה ה ─ ⌐╟╡₈ ₉

╩ ⇔╕∆⁹ 

╕√⁸ ⌐ ╦∑≡ ╕≈╡╩ ⇔╕∆⁹ 
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̉ᴇ ₴↓֝  
Į ǵ֝  

. ǯ ǲ ȅȓǦ ᴁȆǨǉǼȓȒȅǨșǫǖȒ 
. ǵ șὃȑ ʫ̈ǿ╠ǔ Ǘ 

к ─  

. ≤ ⌐ ╕╣√ ╖∟№┤╣╢╕∟╩≈ↄ╢ 

. ─ ╩ ╡ ┼ ⅝ ← 

 

1. ─ ╩ ╢ 

2. ╩ ╢ 

3. ─ ╩ ╢ 

 

 

   Ί  

 

⌐⅔↑╢ ╛ ╩ ╗ ─ ⌐

⇔≡⁸ ⌐ ↑≡ ╡ ╖╕∆⁹ 

╕√⁸ ⅛╠ ╣╢ ⌐≈™≡⁸ ≤ ⌂ ⅜ ╠

╣╢╟℮ ≤─ ╩ ╘╕∆⁹ 

 

─  ⅛⌂ ה ≠ↄ╡─  

    

 

₈ ─ ₉│ ─ ≤ ⅜ ╩ ⇔⁸ ⅜ ∕─

╩ ⇔⁸ ⌐ ⇔≡™╕∆⁹╕√⁸ ⅛ ⌐≈™≡│Ⱳꜝfi♥▫▪ ≤

╩ ⇔⁸ ╡╛ ╣ ⌂≥─ ╩ ⌐ ™⁸ ╛ ╩ ⇔⁸

─▬ⱬfi♩╩ ⇔╕∆⁹ 

 

╩ ∆╢ ╖─  

    

 ─ ─ ╛ ─ ─ ה ╩ ™╕∆⁹ 

 

▪ꜝ▬◓ⱴ  

    

 

▪ꜝ▬◓ⱴ ⌐ ≠⅝⁸ ⌂ ╩ ∆╢√╘⁸ ≤

⇔≡▪ꜝ▬◓ⱴ─ ╩ ╘╕∆⁹ 

▪ꜝ▬◓ⱴ ╦⌂╩ ⌐ ─◄◘╩ ⇔╕∆⁹ 
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̉ᴇ ₴↓֝  
Į ǵ֝  

. ǯ ǲ ȅȓǦ ᴁȆǨǉǼȓȒȅǨșǫǖȒ 
. ǵ ǒǱȅǨșǫǖȒ 

. ─ ╩ ⅛⇔√┤╢↕≤╩≈ↄ╢ 

 

1. ─ ╩ ╢ 

2. √⌂┤╢↕≤╩≈ↄ╢ 

 

 

    

 

─ ╩ ∆╢√╘⁸ ╛ ⁸NPO ⌂≥⌐╟╢ ╩

⇔⁸ ╩ ╘╕∆⁹ 

ה ≢№╢ ╩ ⇔⁸ ─ ╛ ─

╩ ╘╕∆⁹ 

 

 

    

 ┘ ─ ╩ ™╕∆⁹ 

 

 

    

 

╛ ⌐ ⇔√ ─ ╩ ⇔√₈ ﬞ ₉─ ⌐

™⁸ √⌂ ™ ─ ⁸ Ⱪꜝfi♪ ה ⁸ ─ ╩

⇔⁸ ─ ﬞ ─ ╩ ╡╕∆⁹ 
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̉ᴇ ₴↓֝  
Į ǵ֝  

. ǯ ǲ ȅȓǦ ᴁȆǨǉǼȓȒȅǨșǫǖȒ 
. ǵ ǒǱȅǨșǫǖȒ 

 

 

 

 

. ─ ⅛⌂╕∟╩≈ↄ╢ 

 

1. №┤╣╢╕∟╩≈ↄ╢ 

 

≤╖≥╡─╕∟≠ↄ╡  

    

 
Ⱳꜝfi♥▫▪⌐╟╢ ⅎ ≢ ─╕∟≠ↄ╡╩ ⇔⁸╝≤╡≤ ™─ ∂

╠╣╢╕∟≠ↄ╡╩ ╘╕∆⁹ 

 

◘ⱳכ♩  

    

 
⅜ ∆╢ ⁸ ⁸ ⌂≥⌐⅔™≡⁸ ה ⌐ ⁸ ⅎ⁸

─ ╩ ™⁸ ≤ ⌐╟╢ ─ ╩ ╘╕∆⁹ 
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̉ᴇ ₴↓֝  
Į ǵ֝  

.᷂ ṑǯǠȀǭǵ ᴁ(ǋǵǨ)șὃȒȅǨșǫǖȒ 
.᷂ ӓ ɵȦɋɩȬɶǵ ҧ ǲҟȈȒ 

. ≤∆═≡─ ╩ ╢╕∟╩≈ↄ╢ 

. ─כ◑ꜟⱠ◄ה ⌐ ╘╢ 

 

1. ◄Ⱡꜟ◑כ─ ╩ ∆╢ 

2. ⅛╠─ CO2 ╩ ∆╢ 

3. ◄Ⱡꜟ◑כ─ ╩ ╢ 

 

₈ ﬞ ⌐╛↕⇔™○ⱨ▫☻ ₉─  

    

 

│⁸ ﬞ ⌐╛↕⇔™○ⱨ▫☻ ─ ≢∆⁹ 

╩ ≤⇔⁸ ─ ⌐ ∆╢ ─ .

⁸◖Ⱨכ ─ , , ╩ ≤⇔⁸ ╩№→≡ ╡ ╪

≢™⅝╕∆⁹ 

 

 

    

 

⌐╟╢₈ ₉⅜ ↕╣√ ⌐│⁸ ⌐⅔↑╢ ─ ⁸ ╩

™╕∆⁹ 

─  

ה ─ ה ⅝ ◄ꜞ▪⁸ ─  

ה ⁸ⱡכ ─כ♦   

ה ◄꜠ⱬכ♃כ ה  ─fi♥כ◌─   

ⱪכꜞ☻─Ɽ♁◖fiה ⁸Ᵽ♇♥ꜞכ─   

☼ⱦꜟכ◒ה ─   

 

 

    

 

─ ╩ ∆╢√╘⌐ ∆╢ ⌐≈™≡⁸ ≢ ≢№╢

╩ ⇔╕∆⁹ 
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̉ᴇ ₴↓֝  
Į ǵ֝  

.᷂ ṑǯǠȀǭǵ ᴁ(ǋǵǨ)șὃȒȅǨșǫǖȒ 
.᷂ ӓ ɵȦɋɩȬɶǵ ҧ ǲҟȈȒ 

 

fi♥כ◌─  ◄◖ꜝ▬ⱨ─ ⌐╟╢  

 ⁸    

 

fi│₈♥כ◌─ ₉┼─ ─└≤≈≤⇔≡⁸ ─ ╛ ⌂

≥≢ ⇔≡ ∆╢╒⅛⁸ ה ─ ╛ ⌐⅔↑╢ ⌂ ╩ ⇔

≡⁸ ╩ ╡╕∆⁹ 

 

 

    

 

ủ≈╢Ᵽ☻ה≈╢꞉◗fi─  

12/29 1/3 ╩ ↄ  

ủ≈╢Ᵽ☻ה≈╢꞉◗fi─ ─  

─ ╩ ∆╢ ─ ─  

₃≈╢Ᵽ☻ה≈╢꞉◗fi ─  

 

 

◄◖♪ꜝ▬Ⱪ─  

    

 

─ ⌐№√╡₈ ╡ ₉╛₈▪▬♪ꜞfi◓☻♩♇ⱪ₉⁸₈◄▪◖fi ⌐

⅔↑╢ ⌂ ─ ₉ ╩ ⇔╕∆⁹ 

─ ╩ ∆╢ₒⱡכ ╩ₓכ♦ ⇔╕∆⁹ 

─ ™ ⅎ│⁸ ●☻ ה ╩ ⇔≡ ⇔╕∆⁹ 

─ ╩ ⇔╕∆⁹ 

 

 

    

 
─ ┘ ─√╘⌐ ╩ ∆

╢⌐№√╡⁸ ⅜ ≢⅝╢╟℮ ⇔√ ─ ╩ ™╕∆⁹ 
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̉ᴇ ₴↓֝  
Į ǵ֝  

.᷂ ṑǯǠȀǭǵ ᴁ(ǋǵǨ)șὃȒȅǨșǫǖȒ 
.᷂ ӓ ɵȦɋɩȬɶǵ ҧ ǲҟȈȒ 

◦☻♥ⱶ─  

    

 

ủ ☿fi♃כ 

≢ ⇔√ ╩ ≢ ⇔╕∆⁹ 

ủ  

≢ ⇔√ ╩ ♩▬꜠─ ≢⁸

ﬞ ≢ ⇔√ ╩ ≢ ⇔╕∆⁹ 

ủ  

⌐ ╩ ⇔⁸ ⇔√ ╩

⌐ ⅎ⁸ ⌐ ─ ╩ ↕∑╢ ⌐ ≡╕∆⁹ 

ủ ☿fi♃כ 

1 ─ ⌐ ╩ ⇔⁸ ─ ⌐

⇔≡™╕∆⁹ 

ủ  

№√╡ ─ ⅜№╡⁸ ─ ⌐ ≡≡™╕∆⁹ 

ủ  

≢ ⇔√ ╩ ⁸ ┘ ≢

⇔╕∆⁹ 
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̉ᴇ ₴↓֝  
Į ǵ֝  

.᷂ ṑǯǠȀǭǵ ᴁ(ǋǵǨ)șὃȒȅǨșǫǖȒ 
. ǵⱦ ș ǠȒ 

. ─ ╩ ∆╢ 

 

1.↔╖─ ☼כꜙⱨꜞה☻כꜙ♦ꜞ ╩ ∆╢ 

╩כ▪Ɑꜞה☻כꜚꜞהꜟ◒▬◘ꜞ.2 ∆╢ 

3. ─ ╩ ∆╢  

 

↔╖─ ≤  

    

 

↔╖╩ ∆╢√╘⌐│⁸↔╖≤⌂╢╙─╩ ∆╢↓≤⅜ ≢№╢↓≤⅛╠⁸

─ ╩ ⅝ ⅝ ╘╕∆⁹ 

╕√⁸↔╖─ ⌐ ∆╢ ╛⁸ ─ ─ ╩ ╢√╘⁸ ─

╩│∂╘⁸ ⁸ ↔╖ ─꜡כ◄◐ ⌂≥╩ ™⁸ ₁⌂

╩ ⇔╕∆⁹ ╛ⱱכⱶⱭכ☺╩ ∂≡⁸ ⌐≈™≡ ─ ╩

⇔⁸ ≢─ ─ ╩ ⇔≡™⅝╕∆⁹ 

 

◦☻♥ⱶ  

    

 

ⱪꜞfi♩ ◦☻♥ⱶ─ ⌐╟╢Ⱶ☻ⱪꜞfi♩─ ╩ ™╕∆⁹ 

╕√⁸ ─ⱭכⱤכ꜠☻ ╩ ⅎ√ ─ ⌂≥ ⁸

⁸ ⌂≥─ ≤ ⌐╟╢ ⌂ ─ ⌐≈™≡ ╩

™╕∆⁹ 

 

⌐⅔↑╢↔╖─ ─  

    

 

ꜞ◘▬◒ꜟ ─ ╩ ™⁸ ⇔≡™╢ ▬fi◒ ⌐≈™≡╙

ꜞ◘▬◒ꜟ ≢ ≢⅝╢╙─⅜№╣┌⁸ ─ ╩ ⇔≡™⅝╕

∆⁹ 

─ fiכꜞ◓│⌐ ─ ╩ ╕ⅎ⁸ ─ ╩ ™╕∆⁹ 

◖Ⱨכ ─ ⌐ ↑⁸ ∆╢ ─ Ⱶ☻ⱪꜞfi♩─

⁸ ─Two in Oneה ╩ ⌐ ⇔╕∆⁹ 

 

↕╛ ∟ ⁸ ─  

 ☿fi♃כ   

 ─ ╩√™ ⇔⁸ ─ ╛ ⌐ ⇔╕∆⁹ 

 

─  
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̉ᴇ ₴↓֝  
Į ǵ֝  

.᷂ ṑǯǠȀǭǵ ᴁ(ǋǵǨ)șὃȒȅǨșǫǖȒ 
. ǵⱦ ș ǠȒ 

 ╩ ⇔⁸ ─ ╩ ⇔╕∆⁹ 
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̉ᴇ ₴↓֝  
Į ǵ֝  

.ὄⱲǞǭ ȐǢȒȅǨșǫǖȒ 
.ὄЋǮβ∆Ǳ ȐǞșὕ ǠȒȅǨșǫǖȒ 

. ⇔≡ ╠∑╢╕∟╩≈ↄ╢ 

. ≢ ⌂ ╠⇔╩ ∆╢╕∟╩≈ↄ╢ 

 

1. ─ ⌐ ╘╢ 

2. ה ה ╩ ∆╢ 

3. ⌐╟╢ ╩ ∆╢ 

 

⌐ ∆╢ ─ ⁸  

    

 
⁸╕√∕╣ ─ ─ ↑⁸ ╩ ™╕∆⁹ 

∕─ ⁸ ≤ ⇔ ╩ ™╕∆⁹ 

 

 

    

 

─ ⁸ ⁸ ⁸ ה ⌐≈™≡ ╩ ™╕∆⁹╕√⁸ ⌐ ∂⁸

╙ ™╕∆⁹ 

ủ ה  

ủ ה ┘⌐  

ủ  

ủ  

 

 

    

 

⌐╟╢ ─ ╩ ∆╢√╘⁸ ┘ ╡

⅛╠ ⌐ ∆╢ ⌐ ⇔≡ ╩ ⇔╕∆⁹ 
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̉ᴇ ₴↓֝  
Į ǵ֝  

.ὄⱲǞǭ ȐǢȒȅǨșǫǖȒ 
.ὄЋǮβ∆Ǳ ȐǞșὕ ǠȒȅǨșǫǖȒ 

 

 

 

─ ─  

 ☿fi♃כ   

 
ה √∟─ ┌ↄ ≤ ─ ╩ ∆╢√╘⁸ ─

─ ╩ ™╕∆⁹ 

 

 

⌂ ─  

    

 

⅝ ⅝⁸ ─ ─√╘⁸ ⁸ ﬞ ⅜ ╘╢

─ ⌂ ≤ ─ ╩ ⇔╕∆⁹ 

┼─  

    

 

⌐⅔↑╢ ─ ╩ ∆╢√╘⁸ ⁸

≤ ─ ─ ╩ ™╕∆⁹ 

╕√⁸ ⅜ ⌂ ─ ╩ ∆╢↓≤⅜≢⅝╢╟℮

─ ╩ ™╕∆⁹ 
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̉ᴇ ₴↓֝  
Į ǵ֝  

.ὄⱲǞǭ ȐǢȒȅǨșǫǖȒ 
. ṑᵂ ǿǵⅎḢ Ǳ֝ ș ǠȒ 

. ┼─ ⌂ ╩ ∆╢ 

 

1. ≤─ ╩ ∆╢ 

 

⌐⅔↑╢  

    

 

╛ ꜞ◘▬◒ꜟ⁸ ה ⁸⇔ ⁸ │⁸ ⌐⅔

™≡ ⌂ ⌐ ╘╕∆⁹ 

ה  ﬞ ה ה ה  

ה    ⁸ ﬞ ﬞ ה  

ה    ⁸ ﬞ ﬞ ה  

⇔ה   ﬞ ה ה ה ה  

ה   ﬞ ה ה ה ה  

 

⌐⅔↑╢ ה  

    

 
≤ ⇔≡™╢ ⅜ ∆╢ ╛

╩ ∂≡⁸ ─ ⌐ ╘╕∆⁹ 
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̉ᴇ ₴↓֝  
Į ǵ֝  

.˲ ǵ˧ ǵ ǒǱȅǨșǫǖȒ 
. Ǳ ṑș ǏȒ⁸ Ǔ ǫȅǨșǫǖȒ 

. ─ ─ ⅛⌂╕∟╩≈ↄ╢ 

. ⌂ ╩ ⅎ╢ ⅜ ≈╕∟╩≈ↄ╢ 

 

1. ─ ╩ ╢ 

2. ╩ ╡⁸ ∆╢ 

 

─  ⌐╟╢ ─  

    

 

⌐ ∆╢ ─ ╩╟╡ ╘╢√╘⁸ ╛

⌐ ╦∑≡⁸ ה ה ─ ⌐╟╡₈ ₉╩

⇔╕∆⁹ 

 

₈e◖ꜝⱲ≈╢⅜⇔╕₉╩ ⇔√  

    

 
₈ ◖ꜝⱲ≈╢⅜⇔╕₉╩ ⇔≡⁸ ⌐ ∆╢ ─ ╩

╘╕∆⁹ 

 

 

 

↓≥╙◄◖◒ꜝⱩ┼─ ה  ⌐╟╢ ─  

    

 
╩ ℮ ≥╙√∟⅜ ─ ≢ ≤ ⌐ ⌐ ⁸ ⌐

∆╢ ╛ ⌂ ⁸ ⅜ ≢⅝╢╟℮⁸ ─ ╩ ╡╕∆⁹ 

 

 

 

 

 

   Ί  

 

─ ⁸ ꜟכ꜠♪כ●⁸ ⌐ ╠╣√ ⌂│╡ ⁸│╡ ⁸ ╩

Ⱳꜝfi♥▫▪ ╩ ⌐ ╩ ⁸ ⅛╠ ╩ ↑√ ﬞ

⌐╟╡ ╩ ⇔╕∆⁹ 

ה ─◘ⱳכ♩  

    

 
⅜ ∆╢ ┘ ⌐⅔™≡⁸ ≤ ⅜ ⇔≡⁸ ה ╩ ™╕

∆⁹ ⅎ ╙ ╗  
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̉ᴇ ₴↓֝  
Į ǵ֝  

.˲ ǵ˧ ǵ ǒǱȅǨșǫǖȒ 
. Ǳ ṑș ǏȒ⁸ Ǔ ǫȅǨșǫǖȒ 

₈╦⅛┌ ₉ 

 ☻ⱳכ♠    

 

⅜ ≤⌂∫≡ ╩ ה ∆╢  

₈╦⅛┌ ₉⌐⅔™≡⁸ ─ ╩ ⇔≡™╕∆⁹ 

ủ  

 

ủ  

 

 

⌐⅔↑╢ ─  ⌐╟╢ ─  

 ☿fi♃כ   

 

ủ  

ה ─ ≢ ─ ╛ ⌐ ∆╢ ╩

╡ →╕∆⁹ 

ủ  

ה ╛ ─ꜞ◘▬◒ꜟ  

ה ─ ◗Ⱶ╛ ∟ ⌂≥╩ ⌐∆╢  

ה ┘ ⌐ ∆╢ ─  

ה ⌂≥ ה ≤ ─№╢  

ה ╛fi♥כ◌─ ⱨ□כⱶ┼─ ╡ ╖ 

ה ה ─ ╡ ╖ 

  




































