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2023ה - ⇔™ ≤ ⱨ◊꜡כ▪♇ⱪ 

 

2023ה  ꜠ⱳכ♩ 

   

 

-----  

 

-----  

 

 

 

 

 

. ה   

2023ה ה ( 40 )  

 

2023ה ה 40  ꜠ⱳכ♩ 

 ♥◒ⱡ ◓ꜟכⱪ   

 

-----  

 

-----  

 

 

 

 

 

.   

ה 4 ┘ ─ ⌐≈™≡ 

ⱱכⱶⱭכ☺╟╡  

ה ⌐⅔↑╢ ⱨ♇ PFOS ┘PFOA─  

ⱱכⱶⱭכ☺╟╡  

ה ─ ●☻  

ⱱכⱶⱭכ☺╟╡  

ה ⌐╟╢ ≢─ ⌐≈™≡ 

ⱱכⱶⱭכ☺╟╡  

 

-----  

 

-----  

 

-----  

 

-----  

 

 

 

 

 

 

 

 

 

.   

ה 30 ה ☿Ⱶ♫כ  in ┤∂─ↄ⌐  

 

2023ה ⌐╟╢   

 

 

-----  

 

-----  

 

 

 

 

 

 

.   

ה ─  

     

 

-----  

 

 

 

 

.   -----   

ה  ▪fi◔ה♩כ  -----   

 ─Ɑכ☺ -----   

 

 

  



 

   



   

 

 

2023 - ⇔™ ≤ ⱨ◊꜡כ▪♇ⱪ 

 

 

   2023 11 27  12 30 16 30  

 7B  

      ₔ330- 8518 ↕™√╕ 3- 1- 4 

    

1.  ⇔™ ─↔  12:30 13:45 

₈ ↔─ⱦ☻eaXrossכ◘♪►ꜝ◒fiꜛ◦כꜙꜞ♁ ₉ 

◄▬ⱦ☻    

₈ ─ ╣ ≤ ─↔ ₉ 

ⱦכ◄ꜟ♥♇◒     

₈ BOD ◦☻♥ⱶKBST─↔ ₉ 

ꜝⱲ♥♇◒     

₈ ≤ 1▬fi♅ ⱳfiⱪ─↔ ₉ 

    

 

2.  2022 BOD⁸ ◒꜡ⱶ  13 45 14:25 

 

< 14:25 14:40> 

 

3.   14:40 15:40 

₈BOD ─ ₉ 

ꜝⱲ♥♇◒     

 

4.  ⱨꜞכ♩כ◐fi◓ 15:40 16:30 

BODה , ◒꜡ⱶ ⌐≈™≡ 

 

5.  17:00 19:00 

  

.2023 ₴↓ ʹ̝ σḸ



   

 

 

2023 ⇔™ ≤ ─ⱨ◊꜡כ▪♇ⱪ 

 

 

  

  

 

ₒ ╘⌐  x

2023 11/27 B ⌐≡⁸₈2023

⇔™ ≤ ─ⱨ◊꜡כ▪♇ⱪ₉⅜

≢ ↕╣╕⇔√⁹ 

╠⇔™ ⌐ ╕╣√ ⁸20 ─ ₁⌐ ™√

∞⅝╕⇔√⁹ 

─ ─╙≤⁸₈ ⇔™ ─↔ ₉

₈2022 ₉₈ ₉₈ⱨꜞכ

─fi◓₉◐כ♩ 4 ≈─ ≢ ╦╣╕⇔√─≢⁸↔ ™

√⇔╕∆⁹ 

 

 

 

ₒ ⇔™ ─↔  x

ᵑ₈ ↔─ⱦ☻eaXrossכ◘♪►ꜝ◒fiꜛ◦כꜙꜞ♁ ₉ 

◄▬ⱦ☻    

◌☻♃ⱴ▬☼ ─№╢ ⌐ ⇔√◒ꜝ►♪

↔≡™≈⌐☻ⱦכ◘ ™√∞⅝╕⇔√⁹ 

╡⅛╠ ╕≢⁸ ╛ ╩ ≢⅝

√╡⁸ ⌂≥⌐╟╢ │ ⌐ ↕╣√╡

≤⁸ ⇔√◦☻♥ⱶ≤⌂∫≡™╢∕℮≢∆⁹╕√⁸ ─

⌐ ╦∑√ ⱪꜝfi⅜ ↕╣≡™√╡⁸◦☻♥ⱶ

≤ ☻כⱬ♃כ♦√™≡∫⅛⅛⌐ ⅜ ⇔⌂⅛

∫√╡∆╢╟℮⌐≤⁸ ╩ ∆╢╟℮⌐ ⇔≡⅔

╡╕∆⁹ 

─ ≤⇔≡⁸♃Ⱪ꜠♇♩PC ╩ ⇔√

╛AI- OCR( )─ ⅜ →╠╣╢∕℮≢∆⅜⁸ 

↕╠⌂╢ ─ ⌐ ⇔≡™⅝√™≤↓╤≢∆⁹ 

 

 

   

 



   

ᵒ₈ ─ ╣ ≤ ─↔ ₉ 

ⱦכ◄ꜟ♥♇◒     

╣ ⁸ DEENA⁸ICP- MS

─ (AATM)≤ ⅝ↄ ↑≡ 3 ─ ─

↔ ⅜№╡╕⇔√⁹ ╣ │⁸6 ⌐≈

─כ◙▬ꜝ♫▪♩כ○≡™ ⅜№╡╕⇔√⁹↓─ ≢⁸

┤∫ ꜟכⱨ▼ⱡהfi▪◦ה ≤ ה ╡╪

─ ╣ ⌐≈™≡⁸ ⇔ↄ ⅜⌂↕╣╕⇔√⁹

⅝⌂ ≤⇔≡⁸ ☻Ɑכ☻ ╩ ╣╢↓≤╛ ≢

─◘fiⱪꜟ⅜ ≢⅝╢↓≤⁸LEDꜝ fiⱪ╩ ⅎ╢↓≤

≢ ─ ╩ ≢⅝√╡⁸ ⅜ ⌐⌂∫√╡∆

╢∕℮≢∆⁹ 

DEENA│ ≤⇔≡⁸ ≢ ─ 

⁸ ⁸ ─ ⁸ⱷ☻▪♇ⱪ⅜ ≢№╢≤─↓≤≢∆⁹↓─

─ ╩ ∆╢↓≤⌐╟╡⁸ ─ ╩ ⇔≈≈⁸ ⌂Ⱶ☻╩

←↓≤⅜≢⅝╕∆⁹ ─1≈≤⇔≡ ─ ─↔ ⅜№╡⁸ ₁⌂

╩ ≢⅝╢↓≤⁸ ─ ™ ─ ⁸ ─ ╩ⱪ꜡◓ꜝⱶ≢ ≢⅝

╢↓≤⌂≥ ₁⌂ ⅜№╢↓≤╩ ↕╣╕⇔√⁹╕√⁸ ⌐⅔™≡╙

≢⅝╢∕℮≢∆⁹ 

∕⇔≡⁸ICP- MS─ AATM▪♩ⱶ ─↔ ⅜⌂↕╣⁸ ⁸

◘fiⱪꜟ⁸ ⌂≥╩ ⌐⇔√ ─ ≢№╢↓≤╩

↕╣╕⇔√⁹↓─ ⌐╟╡⁸◘fiⱪꜞfi◓⁸ ⁸ ⁸ ⁸ ⅛╠ ICP- MS

┼─ ╕≢ ≢ ╦╣⁸ ╩ ⇔≈≈ ⅜▪♇ⱪ↕╣╕∆⁹╕√⁸

⌐⅔™≡╙ ─ ™ ⅜ ╠╣╢↓≤╩ ↕╣╕⇔√⁹ ⌐╙⁸ICPכMS

⌐╟╡ ╩ ⌐∆╢ ╩⇔≡™╢↓≤╙ ↕╣╕⇔√⁹ 

↓─ ╩ ∆╢↓≤≢ ⌐ ↄ─ ⅜ ≤⌂╡⁸ ─ ─

╛ ╩ →╢↓≤⅜≢⅝╢↓≤⅛╠ ─ ╩ ∂╕∆⁹ 

 

ᵓ₈ BOD ◦☻♥ⱶKBST─↔ ₉ 

ꜝⱲ♥♇◒     

⅛╠ DO5 ╕≢ ╩ ⇔√ BOD

─↔ ⅜№╡╕⇔√⁹ 

≢ ─ BOD ╩ ℮↓≤╩ ≤⇔≡⅔╡⁸

⇔≡™╢ │ⱨꜝfi 720 (3 ─ 240

)╩ ∆╢↓≤⅜≢⅝⁸ŋ ⱳꜞ◄♅꜠fi ⁸ⱨꜝfi ⁸

◘fiⱪꜟ╩ ─ ⌐☿♇♩⁸ᵒPC⌐ ╩ ⁸ᵓ

3─⁸╢∆♩כ♃☻╩ ≤ ⌂ ≤⌂∫≡⅔╡╕∆⁹ 

─ ≤│ ™⁸ ≢ ↄ─ BOD ⅜⌂↕╣

╢↓≤⅜╦⅛╡╕⇔√⁹ 

  

   

 

   



   

ᵔ₈ ≤1▬fi♅ ⱳfiⱪ─↔ ₉ 

    

ⱳfiⱪMP1⁸1▬fi♅ ⱳ

fiⱪ⁸ 4 ─ ─↔ ⅜№╡╕⇔√⁹ 

ⱳfiⱪ MP1 ┘ 1▬fi♅

ⱳfiⱪ│⁸◖fiⱤ◒♩⌂ ⌐╟╡⁸ 50 ─

≢╙ ≤⌂╡╕∆⁹ ⌂∞↑№∫≡ ⌂

≢╙ ™╛∆ↄ⁸ⱱכ◔╛☻כⱩꜟ⅜◖fiⱤ◒♩⌐ ╕

∫≡™╢─≢ ╩ ╠⌂™ ⅜№╡╕∆⁹╕√⁸1▬

fi♅ ⱳfiⱪ│⁸ⱳfiⱪ ╛ ∫ ⅜ ↄ≡

∟╛∆ↄ⁸◌כⱣ♇♥ꜞכ⅜ ≢⅝╢↓≤╙ ╕∫≡⁸ 

₁⌂ ≢─ ⅜ ≢⅝╢╟℮≢∆⁹ 

ⱬ▬ꜝכ◘fiⱪꜝכ HDPE PFAS free│PFASⱨꜞכ≢ ↄ─◘fiⱪꜟ ⅜

≤⌂╡╕∆⁹ 

ⱭכⱤכ♦▫☻◒ │⁸ ≢ ⇔™ ⅜ ⌂™≤↓╤

⅜ ≢∆⁹ ≤ ─ ╩ ⇔≈≈⁸

╟╡╙ ≢ ⌂≤↓╤⌐ ⅜ ∂╠╣╕⇔√⁹ 

ה ꜡Ⱳ♇♩│ GPS♦כ♃╩ ⇔≡ⱪ꜡◓ꜝⱶ↕╣√ ╕

≢ ⁸ ≢ ≤ ╩ ∆╢↓≤⅜ ≢№╡╕∆⁹╕√⁸

⌐╙ ⌐☼כ♬╡⅔≡⇔ ∂√ ⅜ ↕╣╕∆⁹ 

│ ☿fi♃כ≤ ⇔≡ ↕╣╕⇔√⁹↓─

≢ ⅜ ⌐ ≢⅝╢╟℮⁸ ≢ ⌐⌂╢╟℮ ⌐ ∆╢↓≤⅜

≤⌂╡⁸ ◘fiⱪꜞfi◓⌐ ↕╣╢↓≤⅜ ⅎ╠╣╕∆⁹ 

⌐╙ ₁⌂ ╩ ↕╣≡⅔╡⁸ ╙∆┌╠⇔™ ≥↓╢╣↕☻כꜞꜞ╩

⅜ ↕╣╕∆⁹ 

 

 

ₒ2022 ₓ 

₈2022  (BOD) ─ ⌐≈™≡₉ 

─ ≤⇔≡⁸ ≤⇔≡│ ─ ╩ ∆√╘⌐⁸11

⌐ ─ ( ⌐ ⌐╙ )⁸ ─

╩ ⇔≡⅔╡⁸ ─ ─ ≤⇔≡⁸ 24 ⅛╠

↕╣≡⅔╡╕∆⁹ 

│ 2022 10 19 ╟╡ ╩ ⇔⁸ 29 ⅜ ⇔╕⇔√⁹

JIS K 0102 ⌐ ↕╣√ ≢BOD ╩ ⁸ ╩50 ⇔√╙─╩

╩♃כ♦⁸1⇔≥ ∆╢ ≤⌂∫≡™╕⇔√⁹⌂⅔⁸ ─ⱴ♩ꜞ♇◒☻│

▪fi⸗♬►ⱶ≢⁸BOD≤⇔≡ 23mg/L⌐⌂╢╟℮⌐ ↕╣≡™╕⇔√⁹ 

╩ ℮√╘⌐⁸ ─╒⅛⌐⁸™ↄ≈⅛─ ⌐ ╢▪fi◔כ♩╩

⇔╕⇔√⁹ 

≤⇔≡⁸ 26.6mg/L⁸ 26.7mg/L⁸ 42.8mg/L⁸

   



   

11.7mg/L⁸ 5.63mg/L⁸

21.1%⁸꜡ Ᵽ☻♩⌂ 15.2%≤⌂╡⁸

Z-☻◖▪⌐≈™≡│±3 ⅜ 2 ⁸

±2 ⅜1 ≤™℮ ≤⌂╡╕⇔

√⁹╕√⁸ ─ Grubbs

─ │ 5 ⌐⅔™≡ ♦

⅜♃כ №╡╕⇔√⁹ 

⌐ ╢▪fi◔⁸∟℮─♩כ

⌂ ⅜ ╘╠╣⌂⅛∫√ │⁸  

( )⁸ ─ BOD ( ≤ )⁸ ─ BOD (

⅛╠─ ≤ )⁸ ─ ⁸DO ⁸ ─ ⁸ ⇔√ ─

─ 7 ≢⇔√⁹↓─℮∟⁸ ⇔√ ─ ⌐≈™≡│⁸2021 ⌐⅔™≡⁸

⌐ ═ ╩ ⇔√╒℮⅜ BOD─ ⅜ ↄ⌂╢ ⌐№╡╕⇔√⅜⁸

2022 │ ─ ⌐╟╢ │ ╠╣╕∑╪≢⇔√⁹ 

⅜ ╘╠╣√ │⁸ ⇔√ ≤ DO Ⱶfi♃ꜟ◓-☻כ◖ꜟ◓≥

─BOD ─2 ≢⇔√⁹ 

─ ⁸Z-☻◖▪⌐╟╢ ≢₈ ₉⅜ ⁸₈ ╦⇔™₉⅜ ⁸Grubbs

─ 5 ≢ ⅜≥↓╢№⅜♃כ♦ ╘╠╣╕⇔√⁹ 

 

₈2022  ◒꜡ⱶ ─ ⌐≈™≡₉ 

≢ ⇔√ │⁸ ─ ─

№╢ ╩ ⇔⁸ ◒꜡ⱶ─ ≤

⌐ ⇔√ ≤⌂╢↓≤

╩ ⌐ ↕╣≡⅔╡╕∆⁹ │2

№╡⁸∕╣∙╣ ⅜⁸ A≢│

◒꜡ⱶ 0.25mg/L⁸ ◒꜡ⱶ 0.05mg/L⁸

B≢│ ◒꜡ⱶ 0.15mg/L⁸ ◒꜡

ⱶ 0.05mg/L≤ ↑╠╣≡™╕⇔√⁹ 

≢│ ┘  

⅛╠│ 24 ⁸ ⅛╠│ 22 46

⅜ ⇔╕⇔√⁹ 

≤⇔≡⁸ ₡ A₢0.0253mg/L⁸₡ B₢0.0154mg/L⁸ ₡ A₢

0.0245mg/L⁸₡ B₢0.0149mg/L⁸ ₡ A₢0.0575mg/L⁸₡ B₢0.0455mg/L⁸

₡ A₢0.0180mg/L⁸₡ B₢0.0110mg/L⁸ ₡ A₢0.0060mg/L⁸

₡ B₢0.0051mg/L⁸ ₡ A₢23.6%⁸₡ B₢33.4%⁸꜡Ᵽ☻♩⌂

₡ A₢6.1%⁸₡ B₢9.3%≤⌂╡⁸Z-☻◖▪ ⌐≈™≡│ 3 ⅜ A⌐

⅔™≡8 ⁸ B⅜2 ⁸ ⅜ A⌐⅔™≡4 ⁸ B│5

≤™℮ ⌐⌂╡╕⇔√⁹ 

⌐≈™≡│⁸ A⅜23.6%⁸ B⅜33.4%≢꜡Ᵽ☻♩⌂ │

A⅜ 6.1%⁸ B⅜ 9.3%≤⌂╡⁸™∏╣╙ B⅜ ™↓≤⅜ ↕╣╕⇔√⁹⇔⅛

─  

─  



   

⇔⁸ ╩ ≤⇔⌂™ ⌐⅔↑╢ ⌐⅔™≡⁸ A⅜10.2%⁸

B⅜8.4%≤⌂╡⁸ A⅜ ™↓≤⅜ ↕╣╕⇔√⁹ 

≤⇔≡⁸ ≤ ─ ⌐⅔↑╢ ─ ⅝⌂ ─└≤≈≤

⇔≡ ⅜ ⅎ╠╣╕⇔√⁹ ╩ ╦⌂™≤⁸ ≤ ─ ⅜ ↕

╣╢↓≤⅜ ↕╣╕∆⁹╕√⁸ ╩ ⌐ ╦⌂™≤⁸ ─ ⅜ ∆

╢↓≤⅜ ↕╣╕⇔√⁹ 

⇔√⅜∫≡⁸ ≤⇔≡│ ⌐ ╩ ℮↓≤╛ ⅜ ⌐

≢⅝╢ ╩ ⇔≡⅔ↄ ⅜№╢≤ ⅎ╠╣╕∆⁹ 

 

 

ₒ ₈BOD ≤ ₉x  

ꜝⱲ♥♇◒     

─ ⅛╠₈ ≢ ↕╩∆╢↓≤⅜ ⅝₉≤─↓

≤≢⁸ ⅛╠ ⌐ ↕╣⁸╛⅜≡ ─

╩↕╣√∕℮≢∆⁹ 

DO ⁸ BOD ⁸ BOD ⁸ꜝ

♇◒6 BOD ⁸ ⁸

BOD ⁸ⱨꜝfi ≤ ↄ─ ─ ◄Ⱨ

↔─♪כ♁ ╩ ↄ↓≤⅜≢⅝╕⇔√⁹ 

≥─ ⌐╙ ⅜ ╕∫≡™≡≤≡╙ ↄ⁸

⌂⅔ ╩ ⅛∑≡™√∞↑╕⇔√⁹ 

│ COD ─ ╩ ↑≡™╢∕℮≢⁸

╩ ⇔√ ⇔™ ╩ ⇔≡™╢≤─↓≤ 

≢∆⁹ 

 

ₒⱨꜞכ♩כ◐fi◓ₓ 

 BOD 2 ≤ ◒꜡ⱶ 2 ⁸ 4◓ꜟ

⌐ⱪכ ⅛╣⁸ ─ ⌐ ∆╢

╛ ↑⌂™ ⁸ ≢│ ≢⅝⌂™↓≤

⌐ ∆╢ ⌐≈™≡⁸ ⌐ ⅜

╦╣⁸ ⌐ ⅜ ╡ ⌐≥↔ⱪכꜟ◓⁸╘

╩⇔╕⇔√⁹ 

 ⌐ ⌐⁸ ⅜ ╦

╣╕⇔√⁹ ─ ╖╩ ⅎ√ ⅜ ╘╠╣ 

√≤ ™╕∆⁹↓─╟℮⌂ ⌂ ⌐ ↕∑≡™√∞↑√↓≤⌐ ™√⇔╕∆⁹ 

 

⁸ ─ ≤↕∑≡™√∞⅝╕∆⁹ 

  

   

ⱨꜞכ♩כ◐fi◓  



   

 

 

2023 ה ( 40 )  

 

 

 2024 1 26 13 00 16 30 

 TKP●כ♦fi◦♥▫PREMIUM  ⱱכ  ꜟ

≤○fiꜝ▬fi Zoom ►▼ⱦ♫כ ─  

 

1 ─      

2 ─   

3  

ה ≢─ ICP- OES⅛╠ ICP- MS┼─ ⌐≈™≡ 

    

ה ⌐ ∆╢ⱨ▫♇♩♥☻♩─ ⌐ ⇔≡ 

    

ה ⌐⅔↑╢ⱴ▬◒꜡ⱪꜝ☻♅♇◒─  

☿fi♃כ  Ɽ◒ ♁►fi 

╢╟⌐ISO21675ה ⱨ♇ PFAS ─  

    

4.   2023  

ה   

5.    

₈2050 ⌐ꜟꜝ♩כꜙ♬Ⱳfiכ◌ ↑√ ⌐⅔↑╢ ₉ 

♦◙▬fi    

6.      

7.  ─     

8.   ₈☻◒◄▪₉17:00 19:00  

. ̝ɵ ̝ σḸף 



   

 

 

2023 ה  40 ꜠ⱳכ♩ 

 

 ♥◒ⱡ  

   ⱪכꜟ◓

 

 

6 1 26 ( )⌐₈2023 ה  40 ₉⅜TKP●

fi◦♥▫PREMIUM♦כ ⌐≡ ↕╣╕⇔√⁹ ⌐⁸╕√ ⌐◖꜡♫ │ ∟

™√≤ ⇔⁸4 ┬╡⌐ ╩ⱷ▬fi≤⇔⁸Zoom⌐╟╢ꜞ▪ꜟ♃▬ⱶ─ꜞ⸗כ♩ ╩

⇔≡ ↕╣╕⇔√⁹ 

─ ─╙≤⁸ ≢№╢

╟╡ ─ ╩™√∞⅝╕⇔√⁹ ⌐ ∟⁸1 1 ⌐

⇔√ ─ ─ ₁┼─⅔ ™─ ⅜№╡⁸

∕─ ⁸ ⌐ ה ⅜ ≢⅝╢↓≤┼─

≤ ≤™℮↓≤╙№╡⁸ ⁸∕⇔≡◄Ⱡꜟ◑♇◦ꜙ⌂

⌐⇔╕⇔╞℮≤™∫√ ─ ╩™√∞⅝╕⇔√⁹ 

™≡⁸ ╩ ╘╠╣√

┘ ▪▬◄☻◄fi☺♬▪ꜞfi◓ ─↔ ⁸4

─ⱴכ♥ ⁸ ⁸∕⇔≡ ─ ≢

⅜ ╦╣╕⇔√⁹ ⌐ ╩ ↕∑≡™√∞⅝╕∆⁹    ─  

 

 

 

₈ŋ ─ ≢─ ICP- OES⅛╠ ICP- MS┼─  

    

 

─ ⌐⅔™≡⁸ICP- OES ⅛╠ ICP- MS ┼

∆╢⌐№√╡⁸ ≤ ─ ╩ ™≡

⌐╟╢ ─ ─ ┘ ⌐╟╢ ⌂≥⌐≈™≡

⇔≡™√∞⅝╕⇔√⁹ 

─ ⌐⅔↑╢ ≤⇔╕⇔≡⁸ICP- OES╩

ⱷ▬fi⌐⇔≡⁸◌♪Ⱶ►ⱶה ℮╒הⱶ꜡◒ה ה ה ה ⁸ⱴfi●fi⌂≥─ ╩

∫≡™╕∆⁹╕√⁸ - ╩ ⇔╕⇔≡⁸ ≤☿꜠fi╩

∆╢≤™∫√ ─2 ≢ ∫≡⅔╡╕⇔√⁹ ≤⇔╕⇔≡│⁸ ─

⌐│ ₁⌂ ─ ─ⱴ♩ꜞ♇◒☻⅜ ⇔⁸⅛≈ ─ ┼─ ⅜

↕╣╕∆⁹ ⅜ ppb⅛╠ ppm≤ ≢⁸⌂⅔⅛≈ ⌂

─ ⅜ ⌂ ≤⇔≡⁸ICP- OES╩ ⇔≡™╕∆⁹ 



   

⁸ ╛☿꜠fi⌂≥│ ppt ⅛╠ ppb≤ ─ ⅜ ↕╣╕∆─≢⁸

- ╩ ™≡ ╩⇔≡™╕⇔√⁹ICP- MS⌐≈⅝╕⇔≡│⁸

⌂≥─ ⱴ♩ꜞ♇◒☻ ─ ─ ≤⇔≡⁸ ppt⁸ ppb○

─כ♄כ ⌂⅔⅛≈ ⌐ ≢⅝╢≤™℮↓≤≢ ⇔≡⅝╕⇔

√⁹⇔⅛⇔⌂⅜╠⁸ ≢│ ⁸ ⁸∕─ ⁸ ⌂≥⌐╙ ≢⅝

╢╟℮⌂⁸™╦╝╢◖ꜞ☺ꜛfiꜞ▪◒◦ꜛfi☿ꜟ⁸◄▪꜡♂ꜟ ♩כ꜠◐√╕⁸ ╩

™√ ⁸ ₁⌂ ╩ ⇔√ ICP- MS⅜ ↕╣≡™╕∆⁹∕─√╘⁸

≢│ ⱴ♩ꜞ♇◒☻ ─ ─↓⅜ꜟכ♠ ICP- MS≢╙ ⌐⌂∫≡⅔

╡╕∆⁹ 

↕╠⌐⁸2022 ─ JIS ≢⁸JIS K 0101≤ JIS K 0102⅜ ↕╣√↓≤⌐╟╡⁸

™ ┼─ ICP- MS ⅜ ⌐⌂∫√↓≤╩ ↑⁸ ─ ─

⌐≈™≡⁸ICP- OES≤ - ─ 2 ⅛╠ ICP- MS─ 1

┼≤ ∆╢↓≤╩ ™√⇔╕⇔√⁹ 

≢│ ─ ⌐⅔™≡⁸ICP- OES⅛╠ ICP- MS┼─ ─

⌐ √╡⁸ ≤ ⌐ ⇔√ ╩ ™≡ ICP- OES ┘ ICP- MS⌐╟╢

─ ╩ ™╕⇔√⁹ 

┘ ─ ╩ ™√ ICP- OES ┘ ICP- MS⌐╟╢ ╩

⇔╕⇔√≤↓╤⁸ ─ │ 10% ⁸╕√ ─ ⌐⅔™≡╙ ⌐

⅜⌂™↓≤⅜ ≢⅝╕⇔√⁹ ↓─ ⌐╟╡ ICP- MS┼─ ⅜ ≢№╢≤

⇔╕⇔√⁹⌂⅔⁸ICP- MS─ ⌐⅔™≡⁸ ─ ─ ≤™℮ ╡ ╖╩ ∂≡⁸

╠╣√ ╩╕≤╘╕⇔√⁹ 

╕∏⁸ 2 ╩1 ⌐ ⇔√↓≤⌐╟╢ ─ ⁸╕√ │ ≤☿

꜠fi⁸∕─ ─ ≢ ₁⌐ ╩⇔≡™╕⇔√⅜⁸↓╣╠╩ ⇔≡ ∆╢↓≤

⅜ ⌐⌂╡⁸ ┼─ ╩ ∆╢↓≤⅜≢⅝╕⇔√⁹↕╠⌐ ─ ⁸ ┘

─◖☻♩─ ╛ ∆╢ ─ ⅜ ╢↓≤≢⁸ⱷfi♥♫fi☻⌐ ╦╢

╛○Ɑ꜠כ♃כ─ ╩ ╠∆↓≤⅜≢⅝╕⇔√⁹ 

↕╠⌐⁸ ╙ ─♃כ♦⌂ ╩ ℮↓≤≢⁸ ─ ╩ ╕ⅎ√ ⌂

╩ ╘≡™⅝√™≤ ⅎ≡™╢∕℮≢∆⁹ 

 

 

ᵒ₈ ⌐ ∆╢ⱨ▫♇♩♥☻♩─ ⌐ ⇔≡₉ 

    

 

│ ⌐ ╩ ⇔≡⁸┌ↄ

╩ ⇔≡™╢⅜⁸ ⌐ ⇔≡™⌂↑╣┌

│ ╘⌂™⁹↓─╟℮⌂ ⅛╠ⱴ☻◒ⱨ▫♇♩♥☻♩─

⌐≈™≡ ⇔≡™√∞⅝╕⇔√⁹ 

│⁸ ⅜ ⇔≡™╢ ─№╢ ╩

∆╢√╘⁸┌ↄ ∆╢ ⅜ ⌐ ⅎ╠╣╢≤™℮↓≤⌐⌂╡╕∆⁹ ╩ ∆

╢√╘⌐│ ╩ ∆╢↓≤⌐⌂╡╕∆⅜⁸ ⇔ↄ ╩ ⇔≡™⌂™



   

≤ ┌ↄ ─ ⅜ ⌐ ↄ⌂∫≡⇔╕℮√╘⁸ ⌂ ─ ⅜

≢∆⁹ ─ ⌂ ⌐ ⇔≡⁸ ⌐ ╩ ∆╢↓≤⁸∕⇔≡

∕─ ╩ ⌐ ∆╢↓≤⁸ ⌐ ⇔ↄ∕─ ⅜ ≢⅝≡™╢─⅛

─ 3 ⅜№╡╕∆⁹∕↓≢⁸ │ⱴ☻◒ⱨ▫♇♩♥☻♩≤™℮╙─⌐ ⇔╕⇔√⁹ 

ⱴ☻◒ⱨ▫♇♩♥☻♩≤│ ≤ ─ ™╩ ∆╢♥☻♩≤⌂╡

╕∆⁹↓╣⌐│ ⱨ▫♇♩♥☻♩≤ ⱨ▫♇♩♥☻♩─2 №╡╕∆⁹ ⱨ▫♇

♩♥☻♩≤│ ⌐ⱪ꜡כⱩ╩ ⇔⁸ⱴ☻◒ ─ ╩ ⇔⁸ⱨ▫♇♩ⱨ

╩כ♃◒□ ∆╢ ≢∆⁹ ⱨ▫♇♩♥☻♩≤│ ⌐ⱨ⁸∑┬⅛╩♪כⱨכ♪

⌐ ─ ╩ ⇔⁸∕─ ⅜ ╩ ∂╢⅛ ∂⌂™⅛╩ ∆╢ ≤⌂╡

╕∆⁹ 

│ ⌐ ⇔≡ ™√⇔╕⇔√⁹ⱨ▫♇♩♥☻♩─ │⁸

─ ⅜№╢ │ ⇔≡™╕⇔√⁹ ⅛╠ ⌐╟∫≡ ─

™╩ ⇔≡™╢↓≤⅜ ⅎ╠╣╕∆⁹⇔∫⅛╡≤ ╩ ⌐ ⇔≡™╢

↓≤⅜ ⅛╡╕⇔√⁹∕⇔≡⁸ ≢│ ⌐ ⌂ ⌐⌂╡╕∆─≢⁸ ⱨ

▫♇♩♥☻♩╩ ™√↓≤⌐╟∫≡ ⌐ ╩⇔⁸ ─ ⌐ ™⅜⌂⅛∫

√≤ ≢⅝√≤™℮↓≤⅜⁸ ≢№∫√≤ ⅎ╕∆⁹╕√⁸ ─

⌐⅔™≡⁸ ─♥☻♩ ⅜ ╟╡╙ ⅛∫√↓≤⅜№╡⁸

╩⇔≡╙╠℮≤™℮ ╩ ↄ ∂╕⇔√⁹ ≤⇔≡│⁸ ╘ ╩⅝≈ↄ ┬

↓≤⁸╕√ⱴ☻◒─ ─ ─ ⅜◒כꜞ─╠⅛ ⅛∫√─≢⁸∕─ ─ ╩ ℮↓

≤⌂≥≢∆⁹ ⱨ▫♇♩♥☻♩⌐ ⇔╕⇔≡│⁸ ≤™℮ ─ ⌐ ↕╣╛

∆ↄ⁸ ⱨ▫♇♩♥☻♩─ ⅜ ⌐ ≢⅝╢≤™℮ ⌐ ⅎ╕⇔√⁹╕√⁸

─ ⌐│ ≤ ─◘▬☼⅜ ╦⌂™≤™℮ ╙™√√╘⁸ ⇔√ ⱴ☻

◒ ⌐╙ ╩ ╛⇔√╡⁸ⱴ☻◒─ ⅝↕⌂≥─ ⅜ ─ ≢№╢≤ ⅎ╕∆⁹ 

⁸ ─ ≤™℮╙─⅜ ≢╙≢⅝╢ ⌐№╡╕∆⁹⇔⅛⇔⁸┌ↄ ─

│ ⅎ╠╣╢─≢⁸ ⇔™ ╕√ ─ ⇔™ ≢ ╩

⇔⌂↑╣┌⌂╡╕∑╪⁹ 

│ⱨ▫♇♩♥☻♩⌐╟∫≡ ⅜ ⌐ ↕╣≡™╢⅛⁸ ⌐

∆╢↓≤⅜≢⅝╢≤ ™√⇔╕⇔√⁹ⱨ▫♇♩♥☻♩╩ ∆╢↓≤≢⁸ ─

╩╟╡ ⌐ ∆╢↓≤⅜≢⅝╢≤─↓≤≢∆⁹ 

 

 

ᵓ₈ ⌐⅔↑╢ⱴ▬◒꜡ⱪꜝ☻♅♇◒─ ₉ 

☿fi♃כ Ɽ◒ ♁►fi  

 

─ ≢ⱴ▬◒꜡ⱪꜝ☻♅♇◒⅜ ↕╣≡™╢ ⁸

┼─ ⅜ ↕╣≡™╕∆⁹↓─ⱴ▬◒꜡ⱪꜝ☻♅

♇◒│ ⅛╠ ┼ ╣ ╪≢™╢√╘⁸ ─ ─ⱴ▬◒

꜡ⱪꜝ☻♅♇◒─ ╩ ∆╢ ⅜№╡╕∆⁹↓─√╘⁸

⌐⅔↑╢ⱴ▬◒꜡ⱪꜝ☻♅♇◒─ ≤ ⌐≈™

≡ ╩™√∞⅝╕⇔√⁹ 



   

─ ⱴ▬◒꜡ⱪꜝ☻♅♇◒ ●▬♪ꜝ▬fi⌐╟╢≤ ─ ─ 1mm ⁸

5mm ─ⱪꜝ☻♅♇◒ ╛ ╩ ≤⇔╕∆⁹↓─ ─╙─⌐ ⇔╕⇔≡

│⁸1mm │ ≤⇔⁸5mm ─╙─│ ╩ ∆↓≤╩ ⇔≡™╕∆⁹ 

ⱴ▬◒꜡ⱪꜝ☻♅♇◒╩ ∆╢ ─ ⌐≈™≡≢∆⁹╕∏⁸ │№╢

╣⅜№╢≤↓╤╛⁸ ╩ ╘╠╣╢╟℮⌂≤↓╤⁸ⱪꜝ☻♅♇◒ ─ ─

⅜ ⅎ╠╣╢ ╩ ⇔╕∆⁹ ⌐≈™≡│⁸ ⅜ ™≡ ⅜ ⇔≡

™╢ ⌐⇔╕∆⁹╕√⁸ ⅜ ─ ╩ ↑╢ ─ │ ⌐╙ ∆╢

⅜№╡╕∆⁹ │ ⌐ ≈─ ╩ ™≡ ™╕∆⁹ ≈ │ Ⱡ♇♩≢∆⁹

30cm⁸ ⅝0.3mm ─ⱪꜝfi◒♩fiⱠ♇♩╩ ⇔╕∆⁹Ⱡ♇♩⅜ ↄ ╕⌂™╟℮

⌐ ⅛∑╢√╘ ⌐ ⅝╩≈↑√╙─⌐⌂╡╕∆⁹ ≈ │╤ ≢⁸↓╣⌐│ ≤꜡

⁸╡№⅜כ♃כ ⅜ ╣√╠ ⅜ ╡⁸ ─ ╢╣↕♩fi►◌10⅜כ♃כ꜡≢ ╖

⌐⌂∫≡™╕∆⁹↓─╤ ╩ Ⱡ♇♩─ ⌐ ╡ ─כ♃כ꜡⁸≡↑ ⅛╠

Ⱡ♇♩╩ ⇔√╤ ╩ ╘╢↓≤⅜≢⅝╕∆⁹●▬♪ꜝ▬fi≢│╤ ⅜ 10⅛╠ 20

ⱷכ♩ꜟ⌐⌂╢╕≢ ∆╢╟℮⌐≤⇔≡™╕∆⁹⇔⅛⇔⁸ ╙ ⌐ ≢│⌂™

─≢⁸ ⅔⅔╟∕13⅛╠14 ⱷכ♩ꜟ ─╤ ╩ ⇔≡™╕∆⁹↓─

─╤ ╩ ╢√╘─ │ ─ ⌐╙╟╡╕∆⅜⁸ ╕≢─ ⁸5 ⅛╠

30 ≢№╣┌ ≢⅝╕⇔√⁹╕√⁸ │ ≤ ─ 2 ⅜№╡╕∆⁹

─ ╛ ⌐ ╦∑≡ ⇔╕∆⁹ 

≢∆⅜⁸ ╩ ℮ ⌐╤ ╛ ≢1 ─ ╩ ⇔╕∆⁹

⅛╠ ─╤ ⅜ ╠╣╢ ╩ ⇔≡╤ ─ ╩ ⇔╕∆⁹ ╩ ℮ │

─ ⌐ ∫√╡⁸ ─ ≢ ⇔╕∆⁹ │ ─ ≢ ∆╢≤⅝╩ⱷ▬fi⌐

⇔╕∆⁹ Ⱡ♇♩╩ ─ ╣≤ ⌐⇔√ ⁸Ⱡ♇♩─ ─ ⅜ ◑ꜞ◑ꜞ

⌐ √╢╕≢ ╘╕∆⁹ ⇔√ ─ ╩≢⅝╢∞↑ ↑╢√╘⌐ ╟╡ ↄ ╘

╢↓≤│ ↑╕∆⁹ ⅜ ╦∫√╠⁸Ⱡ♇♩─ ⅛╠ ╩⅛↑≡Ⱡ♇♩⌐≈™

≡™╢╙─╩ ⌐ ≤⇔╕∆⁹∕─ ⁸ⱳ♇♪◄fi♪≤ ┌╣╢Ⱡ♇♩─ ⌐ ≡╩

╘╕∆⁹↓─ ╩ ⅛ ╡ ⇔≡ ╘√╙─╩ ≤⇔≡ ⌐ ⇔╕∆⁹ 

∆╢≤⅝─ ≢∆⅜⁸ ₁─ ╡⌐│ⱪꜝ☻♅♇◒≢≢⅝≡™╢╙─⅜ ™

─≢⁸◖fi♃ⱵⱠכ◦ꜛfi ⅜ ≢∆⁹╕√⁸◗Ⱶ╛ ⅜ ™≤⁸Ⱡ♇♩─ ╕╡

⅜ ⇔╛∆™─≢⁸ ⌐ ↑≡ ╩ ™╕∆⁹ ─ │ ╛ Ᵽ▬◒⌂

≥─ ⅜№╢─≢ ⌐ ⅜ ≢∆⁹ 

╕√⁸ ─ ⁸ ╛ ⁸ ⌂≥≢─ ╙ ↕╣≡™╕⇔√⁹

─ YouTube ♅ꜗfiⱠꜟ⌐⁸ ⱴ▬◒꜡ⱪꜝ☻♅♇◒ ●▬♪ꜝ▬fi⌐

≈™≡─ ⅜▪♇ⱪ↕╣≡™╢∕℮≢∆⁹ ☿fi♃כ ╙ ⌐ ╦∫≡⅔

╡⁸ ⅛╠ ╕≢╦⅛╡╛∆ↄ ╠╣≡™╢∕℮≢∆⁹↔ №╢ │−└♅▼♇◒

⇔≡╖≡ↄ∞↕™≤─↓≤≢⇔√⁹ 

  



   

ᵔ₈ISO 21675⌐╟╢ ⱨ♇ (PFAS)─ ₉ 

    

 

ISO 21675─ ≢│30 ─PFAS╩ ™ ≢

∆╢↓≤⅜ ≢∆⅜⁸Ⱪꜝfi◒─ ⌐ ⅜ ≢№╢√

╘⁸ │⁸PFOS≢ ╩ ⇔√Ⱪꜝfi◒ ─ ⌐≈

™≡ ™√∞⅝╕⇔√⁹ 

PFAS≤│Per- and polyfluoroalkyl  Substances─ ≢⁸ ╩ ⅎ╢ ⱨ♇

─ ≢∆⁹ ⌐ ↕╣√ │ ╕∫≡⅔╠∏⁸OECD≤EPA≢∕╣∙╣

↕╣≡™╕∆⁹ ה ╩ ⇔≡⁸ ה ה☼fi♃◒♩꜠fi◖ה

ⱨ▫ꜟⱶ⌐ ╦╣≡™╕∆⁹ ≤⇔≡│ ◐fi▬ה ⌐⁸ ≤

⇔≡│ ה ─ ⌐ ╦╣≡™╕∆⁹ 

FOS≤ PFOA─ ≤⇔≡│⁸ ⁸ ⁸ ⅜№╡╕∆⁹

─ ≤⇔≡│⁸ ה ה ה ה ⇔⌂™↓≤⁹ ─ ≤⇔╕

⇔≡│⁸ⱨ♇ │ ⅜ ↄ⁸CF ⅜ ─√╘ ⅜ ™⅛╠≢∆⁹

≤⇔≡│ ≢ ⁸ ⌐╙ ⇔⁸ ⌐ ↄ ⇔≡™╢√╘≢∆⁹ 

PFAS─ ⌐≈™≡⁸╕∏ ≤⇔≡│ POPs ≢ PFOS⁸PFOA⅔╟┘ PFHxS│

ה ⁸ ─ ⁸╕√│ ≤↕╣≡™╕∆⁹ ⌐⁸ ─ ⌐⅔™≡

│⁸ ≢ PFOS⁸PFOA⅔╟┘ PFHxS│ ⌐ ↕╣≡™≡⁸POPs

≤ ∂╟℮⌐ ⁸ ⁸ │ ≤⇔≡ ↕╣≡™╕∆⁹ 

≤⇔╕⇔≡⁸ ─ PFOS⁸PFOA│ ⌐ ↕╣⁸

≢ │50ng/L ≢∆⁹╕√⁸PFHxS⅜ ⌐ ↕╣≡™╕∆⁹

─PFOS⁸PFOA│ ≤⌂∫≡⅔╡⁸ ∂ↄ ≤⇔≡ 50ng/L

≤ ╘╠╣⁸PFHxS│ ≤⌂∫≡™╕∆⁹ 

PFAS─ ≤⇔╕⇔≡3 →╕∆⁹ ≈ │JIS K 0450- 70- 10 2011≢

│PFOS⁸PFOA─2 ≢∆⁹ ≈ │ ISO 21675≢ │30 ≢∆⁹

≈╘│EPAⱷ♁♇♪♪ꜝⱨ♩4≢ │ 40 ≤⌂∫≡⅔╡╕∆⁹ 

PFAS│≤≡╙◖fi♃Ⱶ⇔╛∆™ ─√╘⁸Ⱪꜝfi◒╩ ∆╢√╘⌐⁸ ╛

⁸ ⌂≥™╤™╤≤ ╩ ⅎ≡ ╩ ™╕⇔√⁹ ≤™√⇔╕⇔≡⁸Ⱪꜝfi◒

─ ⌐│ ─ ⁸Ⱬ▪◐ꜗ♇ⱪה ╩∆╢↓≤─╒⅛⁸ ⅔╟┘ ╩ ⌐

™ ⅎ╢↓≤╙ ≢№╢≤ ⅎ╕∆⁹ 

─ ≤⇔╕⇔≡⁸ ≢│PFOS⅔╟┘PFOA─ ⅜ 50ng/L≤↕╣≡™╕∆

⅜⁸▪ⱷꜞ◌─ ⅜PFOS⁸PFOA ⌐≈™≡∕╣∙╣4ng/L≤™℮ ╩

⇔√─≢⁸ №╢50ng/L╟╡╙ ↄ⌂╢ ⅜№╡╕∆⁹╕√⁸ ⅜ ⅎ⁸

╙ ╦∫≡™ↄ ⅜№╡╕∆⁹ │30 ≤EPAⱷ♁♇♪⅜40 ≢∆⅜⁸PFAS

│ ╩ ⅎ╢ ⌂─≢⁸ ⅎ≡™ↄ─≢│⌂™⅛≤ ⅎ≡™╕∆⁹↕╠⌐⁸

⁸ ≤™∫√ ₁⌂ ⌐≈™≡⁸∕╣∙╣ ⅜№╡╕∆⁹ ⇔√

™ ─ ─♃כ♦╛ ⌐╟∫≡⁸ ╩ ∆╢─⅜™™≤ ⅎ╕∆⅜⁸

∕╣╠│ ₁⌐ ⌂╙─⅜ ≤↕╣≡™∫≡⁸ ↕╣╢─≢│⌂™⅛≤ ⅎ≡

™╢≤─↓≤≢⇔√⁹  



   

2023  ₄ ₅ 

꞉כ◐fi◓◓ꜟכⱪ    

 

2023 ⌐ ⇔√ ≤ BOD─ ─ ┘ ⌐≈™≡ ™

√∞⅝╕⇔√⁹ 

ᵑ ─ ─ ⌐≈™≡₄ ₅ 

⁸ ╩ ⇔√─│  28 ─ ≢╙⁸ ╩ ⇔

≡⅔╡⁸↓─ ⌐ ─ ⅜№╡⁸ ⅎ┌ ⅜ ℮≤▪fi⸗♬▪ ⁸

⁸ ≢ ⅜ ╦╢ ⁸∕─╟℮⌂ ╙№╡⁸∕─ ╩╙℮

∆╢√╘⌐ ╙ ™√⇔╕⇔√⁹ 

│ 10 ⇔√╙─╩ ≤⇔≡⁸A ┘ B ⌐≈™≡ ⌂╢

꜡♇♩≢2 ⇔≡⁸ ∕╣∙╣─ ╩♃כ♦ 12 ⇔≡™√∞⅝╕⇔√⁹

≤⇔≡⁸A ⁸B ≤╙⌐⁸ ▪fi⸗♬►ⱶ⁸ ♫♩ꜞ►ⱶ⁸ ◌ꜞ

►ⱶ╩ ⅎ⁸ⱴ♩ꜞ♇◒☻≤⇔≡ Ⱶfi♃ꜟ◓≥☻כ◖ꜟ◓─ ╩ ╣≡⅔╡╕∆⁹

B ─ ⅜ ─ ╩ ↄ ⇔≡™╕∆⁹ │ 10 ─

≤⇔≡⁸A ⅜ ≤⇔≡13mg/L⁸B ─ ⅜20mg/L≢ ⇔╕⇔√⁹ 

╕∏⁸ ≤⇔≡⁸A ─ │ 13.00mg/L 12.94mg/L⁸B

─ │20.31mg/L 20.31mg/L ≢ ≤╒╓ ⇔╕⇔√⁹ │ 

A ⅜ 4.3%⁸B ⅜ 3.3%≤ ≢⇔√⁹ ⌐╟╡╕∆≤⁸ │ A

⅜2.3%⁸B ⅜1.2%⁸ │A ⅜4.6%⁸B ⅜3.5%≤↓∟╠╙ ⌐

≢№╡╕⇔√⁹Grubbs─ ≢⁸↓╣∞↑ ⌂ ∞∫√√╘⁸ ∆⅞≡ ∫

√ ≤⌂╡⁸ 5%≢ ⅜♃כ♦√╣↕ B ≢ ▪◖☻⁹Z√⇔╕╡№♃כ♦1

⌐╟╢ ≢│⁸A ≢±2 ─₈ ╦⇔™₉≤™℮ ⁸╡№♃כ♦4⅜─√∫⌂⌐

B ≢│₈ ⁸±3♃כ♦2⅜₉™⇔╦ ─₈ ⁹√⇔╕╡№♃כ♦2 ⌐╠↕⅜₉

ⱥ☻♩◓ꜝⱶ│⁸ ⌡ ⌐Ⱨכ◒╩ ≈ ╩ ⇔╕⇔√⁹ 

─ ↕╪⅛╠ 14 ─ ╩™√∞™≡⅔╡╕∆─≢⁸ ⇔≡™

ↄ ≢∆⁹ 

ᵒBOD ⌐≈™≡₄ ₅ 

╩ 50 ⌐ ⇔√╙─╩ ≤⇔≡ ⇔≡™√∞⅝╕⇔√⁹

│ 50 ↄ ∆╢≤⁸ ─ ꜠ⱬꜟ≤⌂╢↓≤╩ ≤⇔≡ ⇔╕⇔√⁹

ⱴ♩ꜞ♇◒☻≤⇔≡ ♫♩ꜞ►ⱶ╩ ⅎ⁸50 ⇔√ ≤⇔≡ 32mg/L≤⌂╢╟

℮⌐ ⇔╕⇔√⁹ 

│ 32.88mg/L 32.21mg/L ≢ ≤ ≢⇔√⁹ │

22.5% ꜡Ᵽ☻♩⌂ │12.3% ≢ ≤╒╓ ─┌╠≈⅝≢⇔√⁹Grubbs─

≢│ ╢╟⌐▪◖☻⁸z╡№1⅜♃כ♦√╣↕ ₈⅜♃כ♦⁸2│≢ ╦⇔

₈⅜♃כ♦₉⁸1™ ₉≤ ↕╣╕⇔√⁹ 

⌐ ⇔╕⇔≡│⁸5 ←╠™╩ ⌐ ╡╕≤╘≡⁸ ─ⱱכⱶⱭכ☺

┘ₐ ⌐ₑ☻כꜙ♬ ≢∆⁹ 

│ⱡꜟⱴꜟⱫ◐◘fi ╩ ⇔≡⅔╡╕∆⁹ ℮↔ ≤™℮↓≤≢⁸

╙↔ ─╒≥╟╤⇔ↄ⅔ ™™√⇔╕∆⁹  



   

 

₈2050 ⌐ꜟꜝ♩כꜙ♬Ⱳfiכ◌ ↑√ ⌐⅔↑╢ ₉ 

♦◙▬fi  

    

 

2020 10 ⌐ │ 2050 ╕≢⌐ ●☻─

╩ ╩ꜟꜝ♩כꜙ♬Ⱳfiכ◌⁸╢∆≥꜡♀ ∆↓≤

╩ ⇔╕⇔√⁹ ◄Ⱡꜟ◑כ ─ ●☻

≤⇔≡ ≢≥─╟℮⌂ ⅜ ↕╣≡

™╢⅛≤™∫√⁸ ⌐ ™↔ ╩ ╡╕⇔√⁹ 

 

≢ ≤∆╢ ●☻ 

─ ─ ⁸∕─ ─ ╩ ⇔

√ ╩ ╕ⅎ≡⁸ │ ℮ ⅜⌂™≤™℮

⅜⌂↕╣≡™╢⁹↓─ ⌐ ™⁸ ⌐⅔™≡╙⁸ ╛ ─ ⅜

⇔≡™╢ ⅜№╢⁹↓─ ─ │⁸ ●☻ GHGs≢№╢⁹ ⁸

─ ⅔╟┘ ─ ≤⌂∫≡™╢GHGs│⁸ ─ ⌐ ™ ↕╣≡™╢7

─●☻≢№╢⁹∕─ ⁸ ≢ ≤∆╢GHGs│⁸ CO2 ⁸ⱷ♃fi

CH4 ⁸ N2O ─3 ≢№╢⁹ 

CO2│⁸ ⌐ ╩ ↕∑╢↓≤⌐╟╡⁸ ◄Ⱡꜟ◑כ╩ ╢ ⌐

↕╣╢⁹⇔⅛⇔⁸ ≡─CO2⅜GHGs≤⇔≡─ ⌐│⌂∫≡│™⌂™⁹ ⅎ┌⁸ Ᵽ

▬○ⱴ☻ │ ⌐╟╡ ─ CO2╩ ⇔ ⇔≡™╢↓≤⅛╠⁸Ᵽ▬○ⱴ☻╩

∆╢↓≤⌐╟╡CO2⅜ ⌐ ⇔√≤⇔≡╙⁸ ─CO2╩ ↕∑╢↓≤⌐│⌂

╠⌂™≤™℮ ⅎ ─↓℮⁹™≥ꜟꜝ♩כꜙ♬Ⱳfiכ◌╩╣↓⁹╢⅝≢⅜ CO2 ╩

≢ ∆╢≤⁸ │ ╩ ↕∑≡ ╩ ≡™╢√╘⁸GHGs╩ ∆

╢ ≤™ⅎ╢⁹ ⁸ ⁸ │⁸ ⅛╩ ↕∑≡™╢╦↑≢│⌂™

√╘⁸CO2╩ ⇔⌂™ ≤™℮↓≤⅜≢⅝╢⁹╕√⁸Ᵽ▬○ⱴ☻ │⁸Ᵽ▬○ⱴ☻╩

↕∑ ─ꜟꜝ♩כꜙ♬Ⱳfiכ◌⁸╙≡⇔≥√⇔ ⅎ ⅛╠⁸ ─ CO2╩ ↕

∑⌂™ ≤™℮↓≤⅜≢⅝╢⁹↓─ ⅎ ╩ ⌐ ∆╢≤⁸Ᵽ▬○ⱴ☻ ≤

ⅎ╠╣╢ ╩ ∆╢↓≤⌐╟╡ ↕╣╢CO2│⁸ ─GHGs╩ ↕∑⌂™

⁸╘√─⧵⁹╢⅝≢⅜≥↓℮™≥ꜟꜝ♩כꜙ♬Ⱳfiכ◌ ≢│⁸ ⌐⁸Ⱪ꜡꞉╛

ⱳfiⱪ ─ ⌐ ℮CO2 ⅜GHGs≤⇔≡ ↕╣╢⁹ 

CH4│⁸ ╙ ∆╢⅜⁸ ╩ ⌐ ⌐╟∫≡╙

↕╣╢⁹∕─√╘ ╩ ⇔√ ⅛╠╙ ↕╣╢⁹ │

≢№╢√╘⁸ ╩1 ≢ ∆╢ ⅜№╢⁹∕─√╘⁸

≢│⁸CH4⅜ ↄ ה ↕╣╢⁹ 

N2O│⁸ ╩ ⌐⁸ ה ─ ╛ ⌐╟╡ ↕╣╢⁹

∕─√╘ ה ╩ ⇔√ ╛ ╩ ∆╢ ⅛╠ ↕╣

╢⁹ ≢│ ⌐⅔↑╢ ה ─ ⅔╟┘ ─ ≢⁸N2O

⅜ ↄ ה ↕╣╢⁹ 



   

●☻─ ≤ ─  

⌂GHGs─ ≤⇔≡⁸ 21 (COP21) ≢

↕╣√₈Ɽꜞ ₉⅜№╢⁹₈Ɽꜞ ₉⌐⅔↑╢ ─GHGs │⁸2030

╕≢⌐ 2013 26% ≤⌂∫≡™╢⁹ ⁸ ≢│⁸ ↕╣√

⌐⅔™≡⁸2050 ╕≢⌐ GHGs ╩ ♀꜡⌐∆╢≤™℮ ⅜ ↕╣≡™

╢⁹↕╠⌐⁸ ≤⇔≡⁸2030 ╕≢⌐ 2013 46% ∆╢≤™℮ ⅜№╢⁹

↓╣╠─ GHGs ─ ⌐ ↑≡⁸2023 ⌐│₈ ┼─ ⌂

─ ⌐ ∆╢ GX ₉ ╙ ↕╣⁸ ⁸ ⌐⅔™≡GHGs ⌐

↑√ ⌂ ⅜ ⇔≡™ↄ≤ ⅎ╠╣╢⁹ 

⁸GHGs ⌐╙ ∆╢⅜⁸ ╩ ⇔√ │⁸

─ ⌐⅔↑╢GHGs ╩ ⇔⁸ ⌐ ∆╢ ⅜№╢⁹↓─GHGs

⌐⅔™≡│⁸ ⌐⁸ ⌐⅔™≡⁸₈ №√╡─

●☻ ₉⌐⁸₈ ●☻─ ╩ ℮ ─ ₉╩ ∂

╢↓≤≢ ─GHGs ╩ ⇔≡™╢⁹↓─╟℮⌂GHGs ─√╘

⌐⁸ ≢ ↕╣√ ⌂GHGs ≤⇔≡⁸₈IPCC●▬♪ꜝ▬fi₉⅜

↕╣≡™╢⁹⇔⅛⇔⁸↓─●▬♪ꜝ▬fi≢│⁸ ─ ⌐ ╦∑⁸ ⅜ ─

╩ ⇔⁸ ∆╢↓≤╙ ⇔≡™╢⁹∕↓≢⁸ ⌐⅔↑╢ ⌂

≢№╢ ╛ ⅛╠ ↕╣╢GHGs │⁸ ─ ≤

⌐ ≠⅝⁸∕╣∙╣₈ ₉≤₈ ₉⅜ ╘╠╣⁸↓╣╠╩ ™≡⁸GHGs

⅜ ↕╣⁸ ↕╣≡™╢⁹ 

 

⅛╠─ ●☻  

⁸ ≢ ⇔√╟℮⌂ ≤ ╩ ™≡⁸ ─ ⅛╠ ╕≢

─GHGs ⌐ ∆╢ ╩ ⇔⁸ ─ꜝ▬ⱨ◘▬◒ꜟ⌐⅔↑╢GHGs ─

╩ ∫√⁹∕─ ⁸ ⌐│ ─ ⅜ ∆╢╦↑≢│⌂ↄ⁸ ─ ≤≤╙

⌐⁸ │ ⇔≡⅝√√╘⁸↓╣╠ ─ ╩ ╕ⅎ≡⁸ ∆╢ ⅜№╢⁹↓

╣╠╩ ⌐ ╣⁸ ─ꜝ▬ⱨ◘▬◒ꜟ╩ 50 ≤⇔⁸1 1 √╡─GHGs

≤⇔≡ ⇔√⁹∕─ ⁸ ─ ≤ ⌐⁸GHGs ⅜ ⇔≡™╢↓≤╩

∆╢↓≤⅜≢⅝√⁹ ⌐⁸ ─↕╠⌂╢ ⅛╠─GHGs ─√╘⌐│⁸

⌐⅔↑╢GHGs ⌐ ⇔≡™ↄ ⅜№╢↓≤╙ ╠⅛≤⌂∫√⁹ 

 

⌐⅔↑╢ ●☻  

↓↓⅛╠│⁸ ⌐⅔↑╢GHGs ╩₈ ה ₉₈ ה ₉₈

₉─ ⌐ ⇔⁸∕╣∙╣⁸ ⌂ ≈⅛─GHGs ╩ ∆⁹ 

₈ ה ₉ ⌐⅔↑╢ ≤⇔≡│⁸ ─ ⌂ ⁸┌∫ ─

⁸ ─ ⁸♦▫☻ⱳכ◙─ ⅜ →╠╣╢⁹™∏╣⌐⇔╤⁸ ┼

─ ╩ ⌐ ⇔⁸ ⌂ ≢ ╟ↄ ╩ ╘╢↓≤≢⁸

⅛╠─₈ ה ₉ ⌐⅔↑╢GHGs ╩ ≢⅝╢╙─≤ ⅎ╠╣╢⁹ 

₈ ה ₉ ⌐⅔↑╢ ≤⇔≡│⁸┌∫ ─ CO2 ⁸CH4

─ ⁸N2O ─ ⁸ ─ ⅜ →╠╣╢⁹ ⅛╠─₈ ה



   

₉ ⌐⅔™≡⁸ ╩ ה ↕∑╢ ╛ ≤

™∫√ │⁸CH4╛ N2O≤™∫√ GHGs ╩ ≢⅝╢ ⅜№╢⁹ ⁸↓╣╠─

╩ ↕∑╢√╘⌐│⁸◄Ⱡꜟ◑כ⅜ ≢№╡⁸CO2╩ ↕∑╢ ╙№╢⁹∕

─√╘⁸CO2⁸CH4⁸N2O╩ ╘√ ⌂ GHGs ╩ ↕∑╢ ─ ⅜

≢№╢⁹╕√⁸ ⌂ ⁸ ⌂ ≢№╢ ⌐⅔™≡⁸∕─ ─

⌐ ∂√GHGs ─√╘─ ⅜ ╘╠╣╢⁹ 

₈ ₉ ⌐⅔↑╢ ≤⇔≡│⁸ ─ ⁸ ꜞ◘▬◒ꜟ─ ⅜

→╠╣╢⁹ ⅛╠ ∆╢ ⌐│⁸ ₁⌂ꜞ◘▬◒ꜟ ⅜ ⅎ╠╣╢⁹ ─◖

fiⱳ☻♩ ─ ⁸ ⁸ ⌂≥─ ╙ ⇔≡™╢⁹ ─ ⌂ ⁸ ─ꜞ

◘▬◒ꜟ ╙ ⌐ ╣⁸₈ ₉ ⌐╟╢GHGs ╩ ╢ ⅜№╢⁹ 

╕√⁸ ⌐⅔↑╢ ≡⌐ ∆╢GHGs ≤⇔≡⁸♦☺♃ꜟ ה

DX ⌐╟╢ ─ ⅜ →╠╣╢⁹ ה ™ ⌐ ℮

─ ╙ ╘⁸ ⁸GHGs ─√╘⌐⁸ ⌐⅔™≡╙⁸♦☺♃ꜟ DXה

╩ ⇔≡™⅛⌂↑╣┌⌂╠⌂™⁹ 

≢ ⇔√ ⌂ ⌐⅔↑╢GHGs ╩ ╕ⅎ⁸2023 ╟╡⁸

⌐╟╡⁸ ╩ ╘≡™╢⁹∕─ ≢╙⁸◘Ⱪ2≢│⁸₈ ─

⌐╟╢ ⅛╠─GHGs ₉╩ ⇔√™≤ ⅎ≡™╢⁹ │⁸

⌐╟╡⁸ ⌂ ⁸ ⌂ ≢№╢√╘⁸ ≢⅝╢ ₁⌂ ╩ ╕ⅎ⁸

∕─ ─ ⌐ ∂√GHGs ╩₈ GHGs ─√╘─ ●▬♪ꜝ▬

fi₉≤⇔≡ ⇔√™≤ ⅎ≡™╢⁹╕√⁸ ⌐⁸₈ ─ ⌐╟╢ ⅛╠─GHGs

₉⌐≈™≡╙ ⇔√™≤ ⅎ≡™╢⁹ ╙⁸ ⅛╠

┼─ ⅔╟┘ ⌐ ℮ ⅛╠ ┼─ ⅜

⇔≡™ↄ ≢⁸ ⁸ ↕╣╢ ⌐│⁸ ─ ה ⌐╟╢

≤ ⌐⁸GHGs ╩ ⇔√ ─ ⅜ ╘╠╣╢√╘⁸∕─

╩ ⇔√™≤ ⅎ≡™╢⁹ 

⅛╠─ GHGs ⌐ꜟꜝ♩כꜙ♬Ⱳfiכ◌⁸ ↑≡│⁸ ◦☻♥ⱶ

╩ ⌐ ∆╢ ─ ⅜ ≢№╢⁹ ⅜ ╩ ╦∑⁸

∞↑≢⌂ↄ⁸ ≡─ ⌐⅔™≡⁸GHGs ⌐ ╡ ╪≢™ↄ ⅜№╢⁹ 

│⁸ ה ─ JPMEERF20233004

₈ ◦☻♥ⱶ─ ⌐ ↑√ ה ─ ≤◦♫ꜞ○ ₉┼─

⅔╟┘ ╩ ⌐⇔≡™╢⁹ 

 

─ ╙⁸ ─ ─ ─ ╙ 2030 ╕≢≤™℮╙─

⅜≤≡╙ ⌂↓≤∞≤ ⁸╡⅛⇔ꜟꜝ♩כꜙ♬Ⱳfiכ◌⁹√⇔╕∂ ⇔⅛╡⁸

2030 ╕≢⅜ ─ ╩ ∆╢♃▬ⱶꜞⱵ♇♩⁸ ─♅ꜗfi☻≢№╢↓≤⌐ ╘

≡ ≠⅛∑≡™√∞⅝╕⇔√⁹ 

⌐ ╩ ↕∑≡™√∞⅝╕∆⁹ 

 

 

 



   

ₒ ₓ 

 



   

 

 



   

 

 



   

 

 



   

 

 



   

─ ה ─  

╟╡⁸2023 ─4 ─ ─ ₁⌐ ⅜ ↕╣╕⇔√⁹ 

⌐ ⅛╠ ⅜№╡╕⇔

√⁹ ─ │╙≤╟╡⁸↓℮™∫

√ ─ ⌐ ╡ ⇔≡™√

∞™√ ─ ⌐╙⅔ ╩ ⇔

№→√™≤ ™╕∆⁹ ≢│

⌐ ╩™√∞⅝╕⇔√⅜⁸╦╣╦

╣│ ≤™℮ ╩ ∂≡⁸

≤ ╦╣√ ─ ⌐ ⇔≡╕

™╡╕⇔√⁹2050  ꜟꜝ♩כꜙ♬Ⱳfiכ◌

⌐ ↑≡⁸ ╛ ₁⌂ ⌐⁸╕√ ╩ ╦∑≡

™ↄ ≢│⌂™⅛≤ ™╕⇔√⁹−└ ─ ─ ⁸

╕√ ⅔ ╕╡™√∞™≡™╢ ─ ≤≤╙⌐⁸ ╩

╦∑≡ ╡ ╪≢™⅝√™≤ ∫≡⅔╡╕∆⁹↔ ─╒≥╟

╤⇔ↄ⅔ ™™√⇔╕∆⁹ 

 

─ ─ ⌐╟╡⁸2023 ה

│ ≤⌂╡╕⇔√⁹ 

 

⁸2023 ה 40 ─  

꜠ⱳ⁹∆╕⅝∞√™≡∑↕≥♩כ  

─  

( ─ )  



   

 

 

4 ┘ ─ ⌐≈™≡  

https://www.pref.saitama.lg.jp/a0505/r04koukyouyousuiikikekka.html  

 

ⱱכⱶⱭכ☺╟╡  

  

 

⁸ ⁸ ┘ ≢│⁸ ─ ─

─ ╩ ∆╢√╘⁸ ⌐ ≠⅝⁸ ─ ⌂ ╛ ⌐ ╢

╩ ⇔⁸ ─ ╩ ∫≡™╕∆⁹ 

↓─√┘⁸ 4 ─ ╩ ╡╕≤╘╕⇔√─≢⁸ 17

─ ⌐ ≠⅝ ⇔╕∆⁹ 5 7 25  

 

1 ─  

1  

─ ⌂ ╩ ∆╢↓≤⌐╟╡⁸ ─ ╩ ⇔⁸

─ ─ ≤ ─ ╩ ╢↓≤╩ ≤⇔╕∆⁹ 

 

2 ┘  

4 ⌐ ≠⅝⁸44 94 ⁸3 3 ⌐⅔™

≡ ╩ ⇔╕⇔√⁹ │⁸ ⁸ ⁸ ↕™√╕ ⁸

⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸

┘ ⅜ ™╕⇔√⁹ 

 

3  

│ ─≤⅔╡≢∆⁹ 

 

     

 

 

 11 
⁸ ה ⁸ ⁸ ⁸ ⁸

⁸ ⁸ ⁸ β⁸ ⁸  

 13 

▬○fi ⁸ ⁸

⁸ ⁸

⁸ ⁸ⱡꜟⱴꜟⱫ◐◘fi ⁸

⁸ ╡╪⁸ ⁸ⱡ♬ꜟⱨ▼ⱡ⁸ꜟכ ▪ꜟ◐ꜟⱬfi♀fi☻

ꜟⱱfi ┘∕─ ⁸ β 

.ḩ Ḹ 
 



   

 

 

 

 27 

◌♪Ⱶ►ⱶ⁸ ◦▪fi⁸ ⁸ ◒꜡ⱶ⁸ ⁸ ⁸▪ꜟ◐

ꜟ ⁸ ⁸☺◒꜡꜡ⱷ♃fi⁸ ⁸1,2 ☺◒꜡꜡◄

♃fi⁸1,1 ☺◒꜡꜡◄♅꜠fi⁸◦☻ 1,2 ☺◒꜡꜡◄♅꜠fi⁸

1,1,1 ♩ꜞ◒꜡꜡◄♃fi⁸1,1,2 ♩ꜞ◒꜡꜡◄♃fi⁸♩ꜞ◒꜡

꜡◄♅꜠fi⁸♥♩ꜝ◒꜡꜡◄♅꜠fi⁸1,3 ☺◒꜡꜡ⱪ꜡Ɑfi⁸♅

►ꜝⱶ⁸◦ⱴ☺fi⁸♅○ⱬfi◌ꜟⱩ⁸ⱬfi♀fi⁸☿꜠fi⁸

┘ ⁸┤≈ ⁸╒℮ ⁸1,4 ☺○◐◘fi 

 5 ⱨ▼ⱡכꜟ ⁸ ⁸ ⁸ ⱴfi●fi⁸◒꜡ⱶ 

∕─ ─  14 

▪fi⸗♬▪ ⁸ ⁸ ⁸ ⁸╡

╪ ╡╪⁸ ⁸ ⁸ ⁸ ▬○fi⁸ ▬○fi

⁸♩ꜞⱢ꜡ⱷ♃fi ⁸◒꜡꜡ⱨ▫ꜟ ⁸

⁸  

 32 

◒꜡꜡ⱱꜟⱶ⁸♩ꜝfi☻ 1,2 ☺◒꜡꜡◄♅꜠fi⁸1,2 ☺◒꜡

꜡ⱪ꜡Ɽfi⁸ ☺◒꜡꜡ⱬfi♀fi⁸▬♁◐◘♅○fi⁸♄▬▪☺

ⱡfi⁸ⱨ▼♬♩꜡♅○fi⁸▬♁ⱪ꜡♅○ꜝfi⁸○◐◦fi

⁸◒꜡꜡♃꜡♬ꜟ⁸ⱪ꜡Ⱨ◙Ⱶ♪⁸ ⁸☺◒꜡ꜟⱲ☻⁸

ⱨ▼ⱡⱩ◌ꜟⱩ⁸▬ⱪ꜡ⱬfiⱱ☻⁸◒꜡ꜟ♬♩꜡ⱨ▼fi⁸♩ꜟ◄

fi⁸◐◦꜠fi⁸ⱨ♃ꜟ ☺◄♅ꜟⱫ◐◦ꜟ⁸♬♇◔ꜟ⁸⸗ꜞⱩ♦

fi⁸▪fi♅⸗fi⁸ ⱦ♬ꜟ⸗ⱡⱴ⁸כ◄Ⱨ◒꜡꜡ⱥ♪ꜞfi⁸

ⱴfi●fi⁸►ꜝfi⁸ⱨ▼ⱡ⁸ꜟכⱱꜟⱶ▪ꜟ♦ⱥ♪⁸4 t ○◒

♅ꜟⱨ▼ⱡ⁸ꜟכ▪♬ꜞfi⁸2,4 ☺◒꜡꜡ⱨ▼ⱡ⁸ꜟכⱭꜟⱨꜟ

○꜡○◒♃fi☻ꜟⱱfi ┘Ɑꜟⱨꜟ○꜡○◒♃fi  

 2 ⁸  

 19 

◌♪Ⱶ►ⱶ⁸ ◦▪fi⁸ ⁸ ◒꜡ⱶ⁸ ⁸ ⁸▪ꜟ◐

ꜟ ⁸ ⁸♩ꜞ◒꜡꜡◄♅꜠fi⁸♥♩ꜝ◒꜡꜡◄♅꜠fi⁸

⁸ ⁸ ⁸ ╡╪⁸ ⁸◒꜡ⱶ⁸ ⁸

⁸  

 1 ⁸ ⁸  

β ┘ ─ │ ─╖ 

 

2  

1 ─ ─ ⌐ ∆╢  

⌐≈™≡│⁸ ╩ ⌂∫√ 44 93 ≡≢ ╩ ⇔╕⇔

√⁹ 

 

2 ─ ⌐ ∆╢  

─ │⁸ 5─≤⅔╡≢∆⁹ 

 



   

 



   

  



   

BOD─ ⌐ ∆╢ ה ╩ ∆╢√╘─75 │⁸ 6─≤⅔╡

≢∆⁹ 

 



   

⌐≈™≡│⁸ ⌐ ╢ ─ ⅜↕╣≡™╢ 42

─℮∟⁸40 ≢ ╩ ⇔╕⇔√( 7)⁹ 

 

 



   

╕√⁸ ─ BOD ─ ™ ┘ BOD ─ ⅝™ │ 8

─≤⅔╡≢∆⁹ 

 

 



   

3 BOD─  

─ ⅜↕╣≡™╢34 44 ─℮∟⁸42 ≢ ╩

⇔╕⇔√ 1 ⁹β ≤│⁸  

 

1 ─ BOD  

ἷ AA A B C D E ὓ 

ệ 2/2 13/14 9/10 16/16 2/2 0/0 42/44 

˲ ӽ˳s ̋ˣ 100 93 90 100 100 -  95 

 

 

 

 

 

 

 

 

 

1 ─ ה  

1 75 ≤│⁸1 ⌐ ╩ ⌂∫√ a ─ ╩∕─ ─ ↕™╙─⅛╠ ⌐

═√≤⅝⁸0.75×a → ⌐ↄ╢ ≢∆⁹ ⅎ┌ 1 ⇔√

⁸12 ─ ╩∕─ ─ ↕™╙─⅛╠ ═√≤⅝⁸ ⅛╠9 ─ ⅜75

≤⌂╡╕∆⁹ 

2 │⁸ ⁸ ╩∕─ ⌐ ∂≡ ╘≡™╕∆⁹ 

3 1 ≈─ ≢╙ ≤ ≢ ⅜ ⌂╢ │⁸ ╩™ↄ≈⅛─ ⌐ ↑≡

⅜ ↕╣≡™╕∆⁹ ⅎ┌ ≢│ ⅛╠ ⌐ ↑≡ AA⁸A⁸C─ ⅜ ≡

│╘╠╣≡™╕∆⁹ 

 

3  

1 ─ ─ ⌐ ∆╢  

⌐≈™≡│⁸ ╩ ≡ ⇔╕⇔√⁹ 



   

2 ─ ⌐ ∆╢  

─ │⁸ 10─≤⅔╡≢⇔√⁹ 

 

 

COD│⁸ ─ ⅜↕╣≡™╢3 2 ≢ ╩ ⇔╕⇔√

11 ⁹ 

 
 

╡╪│⁸ ─ ⅜↕╣≡™╢ 3 ≡≢ ╩ ⇔╕⇔√

12 ⁹ 

 

  



   

│⁸ ⌐ ╢ ─ ⅜↕╣≡™╢ 2 ≡≢

╩ ⇔╕⇔√ 13 ⁹ 

 

3 ∕─  

∕─ ⁸ ─ ⌂ ╩ ≤⇔√ ╩ 2 ה ⇔≡

™╕∆⁹ ⌐≈™≡│⁸₈ ─ ⌐≈™≡₉╩ ⇔≡ↄ∞↕™⁹ 

https://www.pref.saitama.lg.jp/a0505/kosyo.html  

 

4 ─  

1 ╙↓─ ╩ ⇔⁸ ─ ─ ─ ⌐ ╘╕∆⁹ 

2 ⅜№∫√ ⌐≈™≡│⁸ ─√╘─ ╩ ⇔╕∆⁹ 

3 ─ ╩ ∆╢√╘⁸ ─ ╩ ╘╕∆⁹ 

▪ ─ ─ │ ≤⌂∫≡™╕∆⁹ ╩│∂╘

⁸ ⌂≥─ ╩⁸∕─ ─ ╛

─ ⌐ ∂≡ ⅛≈ ⌐ ⇔╕∆⁹ 

▬ ⌐╟╡⁸ ⁸ ─ ה

⌐ ∆╢ ─ ╩ ⇔╕∆⁹ 

► ≤ ⌂ ╩ ╡⌂⅜╠⁸ ─ ⌐ ∂√ ⌐ ⌐

╡ ╖╕∆⁹ 

◄ ≤─ ╛ ⌐ ↑√ ╩ ∆╢√╘⁸ ─ ⁸ ⁸ ⅜

⇔≡ ╡ ╗₈SAITAMAꜞ Ᵽכ◘ⱳכ♃כ☼ⱪ꜡☺▼◒♩₉╩ ⇔╕∆⁹ 

ủ₈SAITAMAꜞ Ᵽכ◘ⱳכ♃כ☼ⱪ꜡☺▼◒♩₉⌐≈™≡ 

≢ ─ ╛ ⌂≥⌐ ╡ ╪≢⅝√ ₈ ─ ₉⁹ ≢

│⁸∕─ ╩ ה ╛ ╩ ∂≡◘ⱳ⁹√⇔╕⅝≡⇔♩כ 

2021 ⁸↓─ ╩↕╠⌂╢ ≤ ┼≈⌂→╢═ↄ⁸₈SAITAMAꜞ Ᵽ

☼כ♃כⱳ◘כ ꜞⱣ◘ⱳ ⱪ꜡☺▼◒♩₉≤⇔≡Ɽ꞉כ▪♇ⱪ ⌐╕≈╦╢ ה

⌂ ⅛╠ SDGs╩ ⇔≡™↑╢╟℮⁸ ─╖⌂╠∏ ה ─ ╡ ╖

╩╙ ⌐ ⇔≡™⅝╕∆⁹ 

ꜞⱣ◘ⱳLINE ▪◌►fi♩╩ ∞∟ ∆╢∞↑≢ ◘ⱳכ♃כ╙

⇔≡™╕∆⁹https://saitama - riversupporters.pref.saitama.lg.jp/about/individual/  

  



   

 

 

⌐⅔↑╢ ⱨ♇ PFOS ┘PFOA─  

https://www.pref.saitama.lg.jp/a0505/pfospfoakekka.html  

 

ⱱכⱶⱭכ☺╟╡  

  

 

PFOS ┘PFOA⌐≈™≡ 

ⱨ♇ ─℮∟⁸PFOSⱭꜟⱨꜟ○꜡○◒♃fi☻ꜟⱱfi ┘PFOAⱭꜟ

ⱨꜟ○꜡○◒♃fi │∕─ ה ⁸ ה ⅛╠⁸ ⁸ⱨ♇

ⱳꜞⱴכ ⌂≥ ™ ≢ ↕╣≡⅝╕⇔√⁹ 

⇔⅛⇔ │⁸PFOS ┘PFOA⌐ ⁸ ⁸ ≤™℮ ⅜№╡⁸

╛ ╩ ∂≡ ─ ╛ ─ ה ⌐ ╩ ╓∆ ⅜№╢↓≤

⅛╠⁸ ⌐ ─ ⅜ ╠╣≡™╕∆⁹ ≢│PFOS│2010 ⁸PFOA│2021

⌐ ה ╩ ⇔≡™╕∆⁹ 

PFOS ┘PFOA⅜ ⌐╟╡₈ ─ ─ ⌐ ∆╢ ≢│№╢⅜⁸

⌐⅔↑╢ ⅛╠╖≡⁸ ∟⌐ ≤│∑∏⁸ ⅝ ⅝ ─ ⌐ ╘╢═

⅝╙─₉≤⇔≡ 2 5 ⌐ 50ng/L ⌐ ↕╣√↓≤╩

↑⁸ ≢│ 3 ⅛╠ ≢─ ╩ ⇔≡™╕∆⁹ 

 

 

─ ⌐ ≠ↄ  

5  

⅜ 5 4 ⅛╠ 6 1 ╕≢⌐ ⇔√ ≢│ ╩ ⇔√ │

№╡╕∑╪⁹ 

∕─ ⁸↕™√╕ ⁸ ⁸ ⁸ ⁸ ⁸ ⁸

⁸ ⁸ ┘ ─ │⁸ ⌐⅔ ∑

ↄ∞↕™⁹ 

 

4  

1  ≢ ⅜ ╠╣╕⇔√⁹ 

 

3  

1  ≢ ⅜ ╠╣╕⇔√⁹ 

 



   



   

 



   

⌐ ╢  

3⁸4 ≤ ╩ ⇔√ ⌐≈™≡⁸∕─ ─√╘ ╩ ⇔

≡™╕∆⁹ 

⁸ │ ⅛∫≡™╕∑╪⅜⁸ ⅝ ⅝ ╩ ∫≡™⅝╕∆⁹ 

⌂⅔⁸ 3 ─ ⌐⁸┌ↄ ─ ≤⇔≡⁸ ┘∕─

⌐⅔™≡ ⅜ ≤⇔≡ ↕╣≡™⌂™↓≤╩ ⇔≡™╕∆⁹ 

 

 

  



   

 

 

─ ●☻  

https://www.pref.saitama.lg.jp/a0502/ontaico2.html  

 

ⱱכⱶⱭכ☺╟╡  

  

 

1  ─ ●☻  

≢│⁸ 2 ⌐ ≠⅝⁸ ⌐ ╡

╪≢⅔╡⁸ ─ ╩ ∆╢√╘⁸ ─ ●☻ ╩ ⇔≡™

╕∆⁹ 

2021 3 ─ ●☻ │ 3,882 ♩fi CO2

⁹ ∂⁹ ≢⁸2013 25 ≤ ═≡ 17.2% ⇔╕⇔√⁹●☻

⁸ ─ │ ─ ─≤⅔╡≢∆⁹ 

 

 ●☻─ ( ┘ ≤─  

 

β ⌐╟╡⁸ ⅜ ╦⌂™ ⅜№╡╕∆⁹ 

https://www.pref.saitama.lg.jp/a0502/ontaico2.html


   

 
 

 

⌂⅔⁸ ≢│⁸2023 5 3 ⌐ 2

╩ ⇔╕⇔√⁹ ─ ≢│⁸ ─ ●☻ ─ ╩₈2030

12 ⌐ 2013 25 ≢46 ₉≤ ╘≡™╕∆ ⁹ 

  

 

 ─ ●☻ ≤ ─  

  



   

⁸ ─♃כ♦ ╛ ─ ⇔ ⌐╟╡⁸ ╡╕≤╘√ ⅜

↕╣╢ ⅜№╡╕∆⁹ 

 

 

  



   

 

 

⌐╟╢ ≢─ ⌐≈™≡ 

https://www.pref.saitama.lg.jp/a0502/suishinin/gakkou.html  

 

ⱱכⱶⱭכ☺╟╡  

  

 

│ ≢ ⌐ ∆╢ ₁⌂ ╩ ∫≡⅔╡

╕∆⅜⁸↓↓≢│ ≢─ ─ ╩↔ ⇔╕∆⁹ 

 

 

5 9 14 3 6  

5  

↕╪  

≢│ 29 ⅛╠ ⁸ ─

↕╪╩ ≤⇔≡ ⅝⁸ ╩ ⇔≡™╕∆⁹ ╙5

4◒ꜝ☻╩ ⌐ 1 ∏≈ ⌐ ∆╢ ╩ ⇔╕⇔√⁹ ⌂≥

─ ⌐ ∆╢ ─ ⁸ꜟꜝ♩כꜙ♬Ⱳfiכ◌╠⅛ ꜡☻ ─ ⌐╙ ╣⁸

⌐₈ ⅜ ─ ◄Ⱡ ─ꜟכ♠℮™≥₉ ╩⇔⁸↓╣╩ ™≡

⅜∕─ 1⅛ ⌐╦√╡ ≢ ⌐ ™ ⌐ ╡ ╪≢╙╠℮≤™℮ ≢⇔

√⁹ 

≢│ ─ ╩ ─╙─≢│⌂ↄ⁸ ─ ─ ≈

≤⇔≡ ≠↑≡⅔╡⁸↓↓⅛╠╟╡ ↄ ╡ →√╡⁸╕√ ⅜ ╩ ∫√

┼ →≡™ↄ╟℮⌂◌ꜞ◐ꜙꜝⱶ⌐⌂∫≡™╕∆⁹ 

  

  

  

https://www.pref.saitama.lg.jp/a0502/suishinin/gakkou.html


   

 

5 10 6 2 ⁸3  

5  

ⱨ◊כꜝⱶ 

↕╪  ↕╪  

↕╪   

↕╪ ⱨ◊כꜝⱶⱷfiⱣכ  

↕╪ ⱨ◊כꜝⱶⱷfiⱣכ  

 

ⱨ◊כꜝⱶ≢│ ─ ≢ ╩ 20 ⅛╠ ⇔≡™

╕∆⁹ ⅛╠ ─ │ ↄ⁸ 5 │ ─ 12 ─℮

∟11 ≢ ≢∆⁹ ─ ⅜ ╩ ℮↓≤⁸ ⌐╟╢ ≢№╢↓≤⅜

⌐≤∫≡ ™ ≤⌂╡⁸ ╩ ⇔≡™╕∆⁹ 

─ │ ⅜ ⌐╟╢ ⁸ ─ⱷ◌♬☼ⱶ⁸ ◄Ⱡꜟ◑כ

⌐≈™≡─ ⁸ ⅜ ₁⌂ ╩ ™≡─ ≢⇔√⁹ ⌐◄◖ꜝ▬ⱨ

DAY─ ⅜№╡⁸ ≤⇔≡ ≢ ╡ ╪≢╙╠℮≤™℮ ≤⌂∫≡™╕∆⁹ 

 

ₒ  x

 

 

 

 

 

 

ₒ  x

 

 

 

 

 

 

ₒ◄◖ꜝ▬ⱨDAY ₓ 

 

 

 

 

 

 

 

   



   

 

 

30 ה  ☿Ⱶ♫כ  in ┤∂─ↄ⌐   

 

 

⅜ ∆╢ ☿Ⱶ♫כ⅜ ◓

ꜝfi◦♇ⱪ ≢ ↕╣⁸ │400 ╩ ⅎ╢ ─ ≢ ╦╣╕⇔√⁹ 

≢│⁸ ≤ ⇔≡™╢₈ ⌐⅔↑╢ ⸗♬

♃ꜞfi◓⌐ ∆╢ ₉─ ⅜2023 ≢ ─ ╩ ⌡√↓≤╙№╡⁸↓─

╩ ™√⇔╕⇔√⁹☿Ⱶ♫כ─ ≤≤╙⌐⁸ ⌐≈™≡ ™√⇔╕∆⁹ 

 

 30 ה ☿Ⱶ♫כ in ┤∂─ↄ⌐  

┤∂─ↄ⌐⅛╠ ╕╢↑∫↓™♬♇ⱳfi  

  2023 10 19  12:30 17:00⁸20  9:30 12:30 

  

◓ꜝfi◦♇ⱪ  2- 3- 1 

ⱱ♥ꜟ▪♁◦▪   56 

  

│⁸ ─ ─ ─ ≢│∂╕╡╕

⇔√⁹ 

─ ⌐⅛⅛╦╢    

─₈ ⌐⅔↑╢ ≤ ─ ₉Ί ─√╘─ Ί ≤ ⇔≡

─ ⅜№╡⁸₈ ∂╪⇔╪∑™ ≤│ ─ ⅜ ⅝ↄ ╩ ⅎ≡™

╢ ─ ╩ ⇔≡™╢₉≤─ ≢⁸₈ ─ ⅜ ⌐

⇔√ ╩ ⇔⁸ ⌐ ⇔≡ ⅜≥─╟℮⌐ ⇔≡™╢─⅛╩ ╢₉

≤™℮ ─↓╙∫√⅔ │⁸ ™ ≢⇔√⁹ 

╕√⁸2 ─ ≢│⁸ ה ─ ⅜⁸₈ ⌐

⅔↑╢ ⸗♬♃ꜞfi◓⌐ ∆╢ ₉⌐⅔↑╢ ╖ ⌡≡⅝√ ─ ≤

⌐≈™≡─ ╩ ⁸ ☿fi♃כ≤

≢ ™╕⇔√⁹ ⅜ ⇔√↓─╟℮⌂ ╡ ╖╩ ∫≡╙╠℮↓≤⌐╟╡⁸

₁─ ⅜ ≈ ╛ ⅜ ─ ⌐≈⌂⅜╢↓≤╩ ╘≡ ≢⅝

─№╢↓≤≤ ∂√ ≢∆⁹ 

⌐ ⇔≡™√∞™√ ─ ⁸ ↄ ⇔ →

╕∆⁹ 

   

≤ ≢ ⇔√ ⌐≈™≡⁸ ─ ≤ ╩╕≤╘╕⇔√⁹ 

 

≢│⁸ ⌂≥─ ╛ ─ ╛ ─ ⌐ ─ ⌐

╕╣╢ ─ ⅜ ↕╣╕∆⁹ │730 ─ ╩ ╖⁸ ↄ─

.ḩ Ӳ ҲḸף 



   

⅜ ⌐ ⌐ ⇔≡™╕∆⁹ ≤™╦╣≡™╢

│⁸ 30 ⌐M7 ─ ⅜ ∆╢ │70%≤™╦╣⁸

6 ╩11 ≢ ↑⁸ 8,127 ⁸ 5,253 ╩ ↕╣

≡™╕∆⁹ 

↓─╟℮⌂ │⁸ ⅜ ⅝ↄ⁸ ─ ≤⇔≡₈ ₉⅜ ⌐⌂

╡╕∆⁹ ─╟℮⌂ ⌐ ⅎ⌐ↄ™ ╩ ∆╢⌐│⁸ ─

⅜ ≤™℮↓≤╙№╡⁸ 30 2018 ⌐

≤ │₈ ⌐⅔↑╢ ⸗♬♃

ꜞfi◓⌐ ∆╢ ₉╩ ⇔╕⇔√⁹ 

↓─ │⁸ ─ ╩⸗♬♃ꜞfi◓∆╢ ╩∆╢╙─≢∆⁹

⌐│⁸ ─ ╩ ℮↓≤╩ ⇔≡™╕∆⁹↓─ │⁸ ≤ ⇔╩

╡ ⇔⁸ ╩ ⌡╕⇔√⁹ 

↓─ │⁸₈ ⌐⅔↑╢ ─ ≤ ₉≤ ⇔⁸ ─

≤ ⅛╠ √ ⌐≈™≡ ⇔╕⇔√⁹ 

 

⁸  ╟╡⁸ ⌂≥─ ╙

≢│№╢⅜⁸ ╩ ⌐ ⇔√ ⅜▪Ⱨ⁸≢⅝═∆ꜟכ ⌐ ™

≢№∫√≤◖ⱷfi♩╩ ™√⁹ 

│⁸ ⅛╠№╡⁸≈⅞─≤⅔╡≢№╢⁹ 

ה ☿fi♃כ   

╩ ≢ ⌡≡™╢↓≤│⁸ ™√™ ≢№╡⁸ ≢│

≤™℮╟╡╙ ≢ ╛ ─ ╩⇔≡™╢⁹ ≢│⁸ ⌐≈™

≡│ ⅜ ™≤↓╤≢─ ╛ ─⸗♬♃ꜞfi◓│ ⌂ ╩⅛↑

╠╣⌂™↓≤╙№╡ ─╠⅛♃כ♦─ ∂╪ ≤ ─ ⌂≥

─ ╩ ⅛↕╣╢↓≤╩ ∆╢ 

ה   

≢─ ≢╙ ─ ⅜№╢⁹↓─ ⌐ ⇔√ ⅜10 ╒

≥≢№╢⅜⁸ ─◘ⱳכ♩⌂≥№╢─⅛  

ќ ─ │ ≡ ≢─ ⁸ ─ ⅜≢⅝╢⁹ ⅜≢⅝⌂

™ ≢╙ ─ ⅜№╣┌⁸↓─ ╩ ∂≡ ╙≢⅝╢╟℮⌐⌂╢⁹

╕√⁸ ⅜ ⇔√ ⌐⁸ ⌂≥─ ↑⅜ ⌐⌂╢ ╙№╢⁹∕─

≢│⁸ ≢⅝⌂™ ≢╙↓─ ⌐ ™√∞↑╢ │ ₁№╡⁸∕

─ ╩ ₁⌐ ⇔≡™╢⁹ 

ה    

─ ╖⌐ ≤⇔≡ ╙ ╘ ⇔⁸ ⌂ ─ ≤

∂≡™╢⁹↓─ ╩ ⅛ ─ ⌐ ⅎ≡⅔╡⁸ ≢│

⅜ ╩ ∆╢↓≤≢ ™≡™╢⁹↓╣╙ ─ ⅜№∫√⅔⅛→

≤ ⇔√™⁹  



   

 



   

 



   

 

  



   

 

 

2023 ⌐╟╢   
 

 
 

ₒ ₓ2024 1 19 14 00₩16 45  17 30₩20 00  

ₒ ₓ√⅛≈●כ♦fi ◖☻⸗☻ 7- 11 

─╖─  

ₒ   x     

14 00₩14 10 №™↕≈     

14 10₩14 40 ⁸ ⅛╠ ─ ⌂╠┘⌐ ─  

14 40₩15 00 ⌐⅔↑╢ ⌐≈™≡  

    

  

15 20₩16 30 ⌐ ╢ ▪fi◔כ♩ ⌐≈™≡ 

♦▫☻◌♇◦ꜛfi ╗  

    

16 30₩16 45 №™↕≈  

 

ₒ     x

17 30₩20 00 ╕∞╪  

 

ₒ  x

 2019 ⌐ ⇔√ ⌐ ╩

™⌐ ∆╢ ⌐⅔↑╢ ╩ ≢

⇔╕⇔√⁹ │⁸ ≤ ─ ⅜ ≤⌂╡⁸

⌐▪fi◔כ♩ ╩ ™⁸↓╣⌐ ≠⅝

╛ ╩ ╦⇔╕⇔√⁹ 

♩Ⱨ♇◒☻≤⇔≡ ─╟℮⌂ ⅜№╡╕⇔√⁹ 

₃ ─  

ה  Ɽכ♫♩כ⌐ ⁸2025

≢ PR╩⇔≡™⅝√™ 

ה  ≈≤ ⁹ ╩ ⁹ ⅜

⇔√⅛ ⅛╠⌂™ ≢ ♬כꜞ◒☻⅜

fi◓⇔≡⁸ ╩ ∆╢ ╩ ∫√ 

ה  ≤─ ≢

╩ ⇔≡™⅝√™ 

ה  18 ⁹ ⅛╠ ─ ╩ ∫≡

™╢ 

ה  ╩ ∟ →√ 

ה  ─ ─⸗♬♃ꜞfi◓

╩ ⇔√⁹ ─ ∞↑≢⁸ ╛

│⇔≡™⌂™⁹  

─  

 ─  



   

₃ ─  

ה  ╩ ∂≡≥─←╠™─ ⅜⅛⅛╢⅛ ⇔≡╙╠℮↓≤╙ ⁹

╩ⱬ⁸⅜╢™≡⇔⌐☻כ ─ ⌐⌂╢─≢∕─ ─ ⅜⅛⅛╢↓≤╩

⇔≡╙╠∫≡™╢ ≢╙№╢↓≤╙ ⅝™ ⁹ 

ה  ─ │⁸ ⅜ ⅛╠ ╢√╘⁸ ⅛╠─ ≢ ∆ ⌐⌂

∫≡™⌂™√╘⁸☻ⱶ⁹☼כ ≢│⁸ ≤─ ≢№╢√╘⁸ ≤ ─

│ ≢№╢≤─ ⅜№╢⁹ ╩ ⇔≡™⌂™↓≤╙ ⇔≡™╢⁹ 

₃ ≤  

ה   │⁸ ⅜№╣┌≢⅝╢⁹ ╛ │ ⇔≡™╢⁹ 

ה   ╩ ↑╢↓≤⅜ ≢ ⇔≡™╢√╘ ⇔≡™╢⁹ 
 

 

 

  



   

 

 

─  

    

 

==₈ ─ ₉─ ╩ ↑╢≤⌡⁸ 

₆∕─ ⁸ ─ ⅜₈ ╟₉≤ ╪≢⁸ ⅜₈ ─ ₉≢ ─ ≢№∫√

╩ ™≡⅔™√∙≤ ∫√⅜⁸∕─ ⁸№─☺ꜗ♇◒⅜ ─ ⌐⁸⌐↓╛⅛⌐ ∫≡

™√⁹ 

☺ꜗ♇◒│∕╣╕≢ ╙⁸ ─ ⌐ ╦╣≡⁸₈ ─ ₉⌐≈™≡ ⇔≡ↄ╣√

↓≤⅜№∫√⅜⁸∕─ ⌐ ╘≡ ™√≤⅝⌐⁸ ⅜ ⅎ≡ↄ╣√↓≤⌐╒∫≤⇔≡⁸

│ ╦∏ ⌐ ⅝≈⅝∕℮⌐⌂∫√⅜⁸ │ ⌐ ⇔√⁹ 

ΊΊ ╟⁸₈ ─ ₉⌐ ⅝⌂⅜╠⁸↓─₈ ─ ₉⌐ ╩ ╖ ╣╢⌐│⁸

⌂ ⅜ ∞≤ ™≡™╢⁹ ─ ⌐╙ ∆╢⅜⁸╟ↄ ⅎ≡╖ ⅎ⁹∕╣╙⁸

⅜ ∞≤ ⇔≡⁸ ─ ╩∕─╕╕⌐ ∂⌂™─╩ ⅜ ╣╪≢⁸ ─

⅛╠⁸↓─╟℮⌂ ╩≤∫√─∞╟⁹ ⌐₈ ─ ₉≢ ╠ ⇔√⌂╠┌⁸

│№─ ─ √╢ ─ ⅎ╢↓≤╩∆═≡⁸ ─ ≤⇔≡⁸ ↑ ╡ ⅎ≤

ΊΊ⁹ 

ΊΊ │⁸ ⅜ ⇔≡⁸ ─ ⌐ ⅛╣≡ ∆╢─╩⁸ ⇔√™≤™℮─∞

∫√⌂⁹∕╣≢⁸ ─ ⇔⅛∫√ ─ ─ ╩ ↕∑╢≈╙╡∞∫√⅜⁸↓

─ │ ↄ ⌐ ╩ ╦∫≡⁸ ─ ⌐ ∫√┌⅛╡⌂─≢⁸ →≡│⌂╠⌂™⁹

≤↓╤⅜⁸ ⁸ ─ ─ ⌂╢╙─⅜⁸ ─ ⌐ ∫√↓≤⅜ ⅛∫√─≢⁸

∕∟╠┼ ⇔╟℮ʄʄ⁹ 

∕℮™℮↓≤≢⁸☺ꜗ♇◒⌐ ↕╣≡ ⇔™ ⌐ ╢╪∞₇ 

₆ │ ╩ ╣≡ ™ ╩ ╡⁸ ⌂ ╠⇔™ ─ ┼ ╣≡ ∫√⁹ 

│ ─ ⅛╠─ ∞⁹ ─ ─ ─ ─ ⅜⁸ ─

─ ⌐≥℮⇔≡ ╩ ∫√─⅛⁸ ⌐ ⇔≡ ╙⌂ↄ⅛╠⁸ ╩ ≤⇔≡

∫√⁹ ─ ⌐⌂∫≡ ╘╢≤⁸ ─ ╩ →√ↄ⌂™≤⇔≡ ⇔⁸

≢ ⅝⌂ ╩ ⌐ ─ ╩ ∫≡⁸ ↄ⌂∫√⁹ ≤─ ╩ ∑┌⁸

╩ ╛⇔≡╙ ╡⌂™⅜⁸≤╙⅛ↄ∕─ ⌐ ╙ ⅎ╢≤™℮─≢⁸ │ ⅜

ⅎ√₇ 

==∕℮≢⇔╞℮⌡⁸ ╪∞ ⌐ ⅎ╢≤™℮╪∞╙─⌡⁸ ⅜ ⅎ√≤ ™≡№╢↑≥⁸

⌐∕℮∞∫√─∞╤℮≤ ∆╢╦⌡⁹ 

==∕℮∞╟⁸ ╪∞ ⌐ ⅎ≡ ⌐™╤™╤≤ ⇔√≤™℮↓≤⌂╪∞⅛╠⌡⁹ 

₆∕─ ─ ≢⁸ ⌐ ⅎ√⁹ │ ⇔ↄ ─╕╕⁸ ⇔∕℮⌐ ⌐ ⅎ

≡⁸∆← ╩⅛↑≡⅝√⁹ 

ΊΊ╛№⁸ ⌐↓↓≢ ⅎ╢≤│ ™√⁹№╣⅛╠ │ ←↓↓⌐ ≡⁸∏∫≤ ─

⌐ ╠╣≡⁸₈ ─ ₉≢─╒↓╡╩ ™ ≤∆ ╩⇔≡™╢╪∞╟⁹─≥⅛≢⁸

≢......⁹≥℮⇔≡ ╩№╪⌂⌐ ╣√─⅛⁸ ∞∫√⁹ 

.Ὣ  



   

ʄʄ ╙ ╙⌂™≤ ⇔√ ⅜⁸↓─ ─ ⌐ ≡™√⌂╪≡⁸ ─ ⅜ ™√╟⁹

∕─ ≤™℮─│ ∂╚⌂™─⅛⁹ 

ʄʄ ≠⅛⌂⅛∫√⅜⁸ ∞∫≡ ⅝√ ∞∫√╙─⌂⁹ ⌂ ─ ∞∫√╪∞

╟⁹ ╩ ╣≡ ╘≡⁸∕─ ─ ⅛⌂ ⌐ ∫√╪∞⁹ ⇔™ ∞╙─⁸ ∞∫

≡⁸ ≥↓╤⅛⁸↓─╟℮⌐ ⌐ ⇔≡™╢╟℮≢⁸ ⇔™╟⁹ ⌐ ⅝∫⅝╡

─ ─ ⅜ ≢⌡⁸™╤™╤ ⅎ≡ↄ╣╢⇔⁸ ⌐│⁸ ─ ─ ╕≢ ╠

∑≡ↄ╣≡ΝΝ⁹ ╙ ↄ↓─ ╩ ╦∫≡⁸ ⌂ ─ ⅎ ⌐⌂╢√╘─ ⌐

╡√™╪∞╟⁹∞⅜⁸ ─ ↕ⅎ ⅛∏⌐⁸ ─ ∞⅛╠≤™∫≡⁸ ⌐⅔╓╣

√⅜ΝΝ∕─╒↓╡│⁸ ≢╙⌂⅛⌂⅛ ∟⌂™─≢⌡ΝΝ │⌂⅔₈ ─ ₉⌐

⅝≡™╢─∞⅛╠⁸ │ ╣╢↓≤│⌂™≤⁸↓─ ╩ ─ ≢⁸ ₁⌐ ╠∑

≡ↄ╣╟⁸⌂№ΝΝ₇ 

₆∕─ ⁸☺ꜗ♇◒⅜ ⌐↕↕╛™√⁹ ─ ╡√⅛∫√⁸⅛╪∂╪⌂ ─ ─ │⁸

⅛⌐ ⇔√⌂⁹↓╣⅛╠ ─ ⇔≡™╢≤↓╤⌐ ╤℮⁹∕℮⁸ ─ ⅜ ™≢

™╢⅛╠⌂ΝΝ≤⁹∕─ ⁸ │ ╣─ ╩∆╢ ╙⌂ↄ⁸ ─ ⅛╠ ┼ ⅛╣

≡™∫√⁹ 

₈☺ꜗ♇◒─ ⌐ ∆╢≤™℮↓≤∞∫√⁹ ⌐ ⅎ╢ ─ ─√╘⌐│⁸₈

─ ₉≤ ⌐⁸ ⅛╠ ⁸ ⁸ ⁸ ⁸ ⅜№╢≤⁸™≈⅛

⌐☺ꜗ♇◒─ ╙ ╙ ⇔√↓≤⅜№∫√⅜⁸ ↕╣≡╖╢≤ ⅛⌐∕℮∞∫√⁹ 

☺ꜗ♇◒│∕─ ─ ╙ ╙ ╦∫≡ ⌐⅛⅛∫√≤↓─ ⌐ ⇔√⅜⁸

─ 1 ⌐⌂∫√─⅛⁸ ⅛╠ ⌐ ∫√─⅛⁸∕╣╩ ╦⌂⅛∫√─≢⁸

↕╣√ ⅜⁸ ⅛ ⅛⁸≤⌐⅛ↄ∕─ ─ ⌂─⌐ ╩ ⅛╣√⁹ 

∕─ ⌐⁸ ─ ╩ ⌐ ∫≡⁸☺ꜗ♇◒⅜ ─ ⁸ ─ ⌐

⅜ ⅝ ∫≡ ⇔⁸ ⌐⌂╢≤ ⌂∫√ ⅜ ⌐≈™≡ ∆╢↓≤

╙⁸₈ ─ ₉≢ ⇔√ ⅛╠ ╕≢ ∂≢№╢↓≤⌂≥╩ ⇔√ ≢⁸

─ ⅜ ╦∫≡ ™√₇ 

₆₈ ─ ₉≤₈ ─ ₉≤│ ╩⌂∆╙─≢⁸ ≢ ⌂ ⅜№

╢─≢⁸₈ ─ ₉⌐ ╠∆ ⅜⁸∕─↓≤╩ ╠⌂™≢ ⅝≡™╢↓≤⌐╟∫≡⁸

⌐↕╕↨╕⌂ ⅜ ↓╢≤≡⁸∕╣╩ ≈ ≈ ⌐ →≡⁸∕╣⌐ ∆╢

─ ⇔ ⌐≈™≡ ™√⁹ ⇔™ ⇔≢№∫√⅜⁸∕─™ↄ≈⅛⌐≈™≡│ ⅛╠

™√↓≤⅜№╢╙──⁸ ≢ ─ ╩ ⅎ≡™√⁹ 

≤↓╤⅜⁸ ─ ⅜↓─↓≤╩ ⇔√ ⌐│⁸√∞ ∆≤™℮─≢│⌂ↄ≡⁸ ─

╩ ⅛╠ ⅝ ⇔≡⁸ ─ ╩ ⅝≈↑╢┌⅛╡≢⌂ↄ⁸ ─ ⌐ ⁸∕

╣↓∕ ≢ ╖ ╗╟℮≢⁸ ↄ≡ ⇔⅛∫√⁹ ╠ↄ⁸ ─ ─ ⌐ ∆╢ ─

≈∞╤℮↑╣≥⁸ ⅜ ⌐∕─ ╖⌐ ∟└⇔⅜╣╢╕≢⁸ ⇔╩ ╘⌂⅛∫√⁹

│∕─ ╖≢ ≢ ⅝ ┘∕℮⌐⌂╢─╩╟℮╛ↄ ⅎ√⅜⁸ ≢☺ꜗ♇◒│ ⅛⌐

≡™≡⁸ ╙ ╙⇔⌂⅛∫√⁹╛⅜≡⁸ ─ ⅜ ∫√⁹ 

ΊΊ ╟⁹ ││∫⅝╡₈ ─ ₉⌐ ∫≡⁸ ⌂↓≤╩ ⇔√⁹↓─

│ ─ ⌂│⅛╠™∞∫√∙⁹ ╙ ╪≢™╢⁹↓╣⅛╠│⁸ ─ ⌂╢ ⅜

⌐ →╢↓≤⌐ ╩ ≈↓≤│№╢╕™⌂⁹ ∫√⅛⁹ 

ΊΊ ⌂™↓≤≢∆⁹ 



   

∕─ ⁸☺ꜗ♇◒⅜ ↄ╟℮⌐ ⌐ →√⁹ 

ΊΊ ─ ─ ─℮∟⁸↓─⅔ ⅜ ⌐ ─ ⌐ √╠╣╢─│⁸ ⌐№╡⅜

√™↓≤⁸ ⌐ │ ╕╣≡™╢╪∞╟≤⁹≤√╪⌐⁸ ─ ⅜ ⇔√⁹ 

ΊΊ╟⇔⁸∕╣⌂╠₈ ─ ₉┼ ∫≡™↓℮≤ ∟ ⅜∫√⁹☺ꜗ♇◒╙ ⅝ↄ℮

⌂∏™≡ ∫√⁹∕⇔≡ ⌂ ─ ⌐ ∫√⁹☺ꜗ♇◒⅜ ≢ ╩ →√⁹≥↓⅛

╠⅛ ⇔™ ⅜ ⅛⌐⇔≡™√⁹ 

↕№⁸ ╩ ∂╟≤™℮ ─ ─ ⌐ ℮≤⁸ │ ≤☺ꜗ♇◒⌐ ╠╣≡......

╩ ↑√ ⌐│⁸╦⅜ ─ⱬ♇♪⌐™√⁹ ∞∫√⁹ ─ ∞∫√₇ 

↓╣≢ ╦∫≡™╢╪∞⁹ 

₆↓╣⅛╠ ╕≢ ╠⌂↑╣┌≤№∑∫√⅜⁸ √↓≤⁸ ™√↓≤⅜ ⌐ ↄ╟

╖⅜ⅎ∫≡⁸ ╢≥↓╤⅛™≈╙─ ╕≢│∫⅝╡ ⅜ ╘≡™√⁹∕⇔≡⁸ ◌

⅛╠№─ ─ ≤™∫≡ ╩ ⅜∑√─⅜⁸ │ ─ ™ ™╛╡⅛╠ ⌐≈

⅛╦↕╣√ ⌂ ∞∫√≤ ⅜≈™≡⁸≥─╟℮⌐ ⌐ ∆═⅝⅛⁸ ⌐ ™

╪∞╙─∞∫√₇ 

↕╪│ ─ ⁸₈ ─ ₉≢─ ╩↓─╟℮⌐ ™≡™╢╪∞╟⁹ 

==↓─ │ ↕╪⅜ ↕╣√₈ ─ ₉⌐≈™≡─ ⅜№∫≡⁸ √

∟⅜ ╠⇔≡™╢ ≤ ∂╟℮⌂ ⅜ ⌐╙№╢≤™℮ ∞∫√≢⇔╞℮⁹

↕╪⅜ ─ ⌐ ╣╠╣≡ ⇔≡⅝√≤™℮ ⇔∞⅛╠ ™⌂™≤ ╦⌂↑╣┌⌂

╠⌂™─≢⇔╞℮↑╣≥⁸₈ ⌂─?₉≤™℮ ∟│ ↑⌂™╦⌡⁹ 

==∕╣│∕─ ╡∞╟⁹ ↕╪─ ─ ─ ╩ ∆╢≤⌡⁸ 

₆↓↓╕≢ ⇔≡ ⅜≈™√ ⌐│⁸☺ꜗ♇◒╙ ╙ ─ ⌐™√─∞∫√⁹№─

─ ⅜⁸₈ ─ ₉⅛╠ ⇔™ ╩ ≈╣≡ ∫≡™√⁹ 

₈₈ ─ ₉≢│⁸↓─ ⅛╠⁸ ∞╟⁹ ⅜₈ ─ ₉≢ₐ ─

═ₑ╩ ⅛∑╢⁸↓─ ╩ ™√╙─│ ⅜ ⇔≡₈ ─ ₉⅛╠₈ ─

₉⌐ ╕╣ ╦╣╢≤™℮↓≤∞⅜⁸ ↔ ∂∞╤℮₉ 

₈™™╛⁸ ∞⅜ΝΝ₉ 

₈₈ ─ ₉─ ⅜ ≢╙ ∫≡™╢ ╩ ⅜ ╠⌂™≤│ΝΝ⁸ ™√⁹∆╢

≤⁸ │ ╙ ╠⌂™≤™℮↓≤≢│⌂™─⅛₉ 

₈ ⁸ ⅜ ─√╘⌐↓─ ⌐ ╡╠╣≡™╢↓≤│⁸ ∫≡™╢∞

╤℮⌂₉ 

₈ⅎ∫⁸ ⅜↓─ ⌐ ╡╠╣√ ₉ 

∕℮⁸ ⅜ ↄ≤⁸ │⁸₈ ─ ₉≢│ ⌐⌂∫≡™╢ ∞≤⁸ ™≡™

╢ ⌐ ™√ ≢⁸₈ │↓─ ≢⁸╦⅜ ⁸ ─√╘⌐ ╩ ↄ⇔≡™╢⅜⁸

│ ╙⇔⌂™₉≤ ∫≡™√⁹ 

∕─ ⁸≥↓⅛╠⅛ ⇔™ ⅜ ↓ⅎ≡⅝√⁹ 

╙⁸ ─ ╙⁸∕─ ⌐ ╦╣╢╟℮⌐ ─ ╩ √⁹≥─ ╙ ⌐ ╕

╣≡™√⁹ ⌐ ╦∫√ ⌐⁸ ⁸ ⅜ ╣≡⁸↓─ │₈ ─ ═₉≤

™℮ ≢№╢⁸ ⌐ ╪≢ ⌐ ≤∑╟≤⁸ ┘⅛↑╠╣√₇ 

==↓╣⅜ ─ ∞↑╣≥⁸↓╣⅜ ⅛╣√─⅜ ─ ⁸∕⇔≡ ↕╪│

∕─ ⌐ ↄ⌂∫≡™╢╪∞⁹∞⅛╠₈ ₉☼כꜞ◦ ─ ⌂╪∞╟⁹ 



   

==∕℮∆╢≤⁸₈ ─ ₉≤₈ ─ ₉≤─ ╛⅛≢ ╠⇔™ ─ ╩

™≡ ↕╪│ ↄ⌂∫√≤™℮↓≤⌐⌂╢─⌡⁹№ↄ╕≢╙₈ ─ ₉⁸ ─

≤₈ ─ ₉⁸ ─ ≤│ ⅜∫≡™╢≤™℮↓≤⌂─⌡⁹ 

==∕℮⌂╪∞╟⁸ ₁ ⇔⌐ↄ™ ⇔∞↑≥⌡⁹ 

== ╩⇔≡ ─ ⌐ ╩ ╖ ╣√ ╩⇔√ │ ™╢≤™℮↓≤│

™≡™╢↑╣≥⁸↓─╟℮⌂ ╩⇔√ │™⌂™╦↑≢⇔╞℮⁹ 

==∕╣│∕─ ╡∞╟⁹ ≢ ─ ╩ ⇔√ ─ ⇔╩ ╪≢╙⁸ ─

⅜ ₁⅜ ⅝≡™╢ ≤ ∂≢⁸∕─ ≢ ↄ⌂∫√ √∟⅜ ╕≢≤ ∂╟℮⌐

⇔⁸ ⇔≡™╢≤™℮╟℮⌂↓≤│ ≡™⌂™⅛╠⌡⁹ 

⇔ ∆╢↑╣≥⁸ ╡ ∆≤⌡⁸ ↕╪─₈ ≥₉☼כꜞ◦ ┌╣╢ ─ ─

⅜ₐ ─ ═ₑ≤™℮ ─ ≢∕─ ⌐₈ ─ ₉≤₈ ─ ₉≤─

─ ⇔⅜ ™≡№╢╪∞⁹∕╣╩ ⇔╟℮⌡⁹ 

==∕╪⌂ ╙№╢─⁸₈ ─ ₉─ √∟⅜ √∟⅜ ⅝≡™╢ ⌐ ╣╢≤™

℮↓≤⌂─? ╙ ℮↑╣≥⁸ ⌂─⅛⇔╠  

==∕℮ ℮─╙ ⌂™≤ ℮↑≥⌡⁹ 
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