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1  

1.1  

̂ ̃ Ὲ ᴍ Ὲ Ҋ ῃ Ὲ ԍ̆2013 

 5 Ύ ̆  ( LNG ) ⱴ

֟ ̆ ᵝԍ ҙ ̂ԋ ̃ ῤȂ 

2013 11 ̂ ̃ Ὲ ԅȇ

 ( LNG ) ⱴ ѿ ӥȈ̆2014 4 11

Ḡ ̂  [2014]24 ̃Ȃ ᴇῤ ȁ

̆ῒҬ 1# ȁ2# ȁ3# ̆

2 16̓ m3LNGỮ ̆ ȁ

ȁ‛ Ȃѿ ҹ300̓ t/ă ԍ2016 3 ̆

2018 8 ῀ ̆2021 5 12 ѿ Ḡ Ȃ֟ ҹ

LNG 200̓ t/ă 100̓ t/aȂ 

2019 5 ̂ ̃ Ὲ ԅȇ ̂LNG̃

ⱴ ԋ Ȉ̆ ᴇῤ 2 16̓ m3LNGỮ

̆ ⱴ 200̓ t/ă Ҍ ԋ ᴇῤ Ȃ2019 5 31

ᴆ̂ 2̔019-004̃ Ȃԋ ԍ2019 6

2̆021 6 ῀ 2̆021 11 ԋ Ḡ Ȃ

̆ԋ ֟ ҹLNG 49.6̓ t/ă ⱴ 0.4̓ t/aȂ  

2022 8 ̂ ̃ Ὲ ԅȇ ̂LNG̃

ⱴ ҈ LNGỮ Ȉ̆ ᴇῤ 4

22̓ m3LNGỮ ̆ ⱴ 350̓ t/ă Ҍ ҈

ᴇῤ Ȃ2022 9 21 ̂  [2022]21 Ȃ̃

╠҈ Ȃ 

ԋ ҈ ԅLNG ̂IFV ̃̆ ᵬҹ

LNG ̆ ῃ ᶭ ѿ ̆ᵖ

ԍ ⱴ̆ ԋ ҈ ᴇ ᵬȂ 

1.2 ᴇ ᵬ  

ȇҬ ֲ ῍ ᴇ Ȉȁȇ Ḡ ᶛȈץ ȇ
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Ḡ № Ȉ ῏ Ḡ ȁ ̆ ̂ ̃

Ὲ ԍ 2022 7 ֤ Ὲ ԋ ҈

ᴇ ᵬȂ 

ᴇ ᵬ ȁסּ ҉̆ № ̆

̆ № ̆ ‛

’ № ̆ ᵬ₮№ Ȃ

ᴇ ᵬ Һ Ҋ҈ҩץ ̆ 1.2-1Ȃ 

1.2-1 ᴍ  

 ᵬῤ  ᵬᶭ ȁ  

ѿ 

ᴇ ᴆ

ҹ ӥ 

ȇ ᴇ ↕ Ȉ ̆ ᴑҙ 

̆ ῏ Ḡ ȁ ȁ

‰ ῏ ⅞ Ȃ 

῏ ᴆ ῒז ῏ 

ᴆ̕ ∆ № ̕ ∆

 

̆ ῏ ᴆ ῒז ῏ ᴆ̆ ∆

№ ̆ ∆ Ȃ 

≢ ᴇ ̕

ᴇ Ḡ ̕

ᵬ ȁ ᴇ ᴇ

‰ 

∆ ̆ ᴇ ̕

̆סּ Ҭ ᴇ Ḡ ̕

∆ № ᵬ ȁ ᴇ ᴇ ‰ 

└ ᵬ  └ ԅ ȁ ̆ ԋ ᵬȂ 

ԋ 

ᴇ 
ȁ ȁ№ ҍ ᴇȂ 

ȁ ’Ȃ 

№  ̆№ ֟ ’Ȃ 

ҍ ᴇ ҍ ᴇȂ 

№ ҍ ᴇ ῏ ↕ ᴇȂ 

҈ 

₮ Ḡ ̆

 

№ ̆ ₮ Ḡ ̆  

Ȃ 

₮  № ̆ ₮ Ȃ 

₮ ᴇ  
’ȁ Ḡ ץ

ᴇ ₮ ᴇ Ȃ 

1.3  

ԋ ҈ ᴇ̆ Һ ᴇ

ῤ ҹ̔1ȁ№ ⱴ ꜚⱬ ̕2ȁ№ ‛ ⱴ

̆ ҹ ᵩ ̕3ȁ ₮ḱ Ȃ 
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1.4 ῏ ’ ∞  

̂1̃ ᴇ ᴆ ∞  

ȇ ᴇ№ Ȉ̂ פ 16 ̃̆

‛ ̆ ԍľ ĿҬľ  0.5҆ m3 ҉ץ ҙ

Ŀ̆ ҹ └ ӥ ≢Ȃ ∞ └ ӥȂ 

̂2̃ ֟ҙ  

 Һᵣ ԍȇ֟ҙ ̂2019 Ȉ̃Ҭ ҂ ľ3 ȁ

ȁ ȁ Ữ ȁ ⱴ Ŀ̆

ԍ ꞉ ̆ ֟ҙ Ȃ 

̂3̃ ľ҈ ѿ Ŀ  

ȇ ľ҈ ѿ Ŀ № Ȉ( [2020]24 )̆

ᵝԍľ ֟ҙ ᾝ ZH33090220072Ŀ̆ҹ ᾝȂ

ᾝ ‰῀ Ȃ 

ȇ῏ԍ ⅞ Ȉ̆ ‛

└ Ҭ̆ Ȃ 

1.5 ᴇҺ  

Һᵣ ֟ҙ ꞉ ̆ ῏ Ḡ ⅞ȁ

ⱳ ⅞ ľ҈ ѿ Ŀ Ȃ 

Ҥ ῏ ȁ ̆ ӥҬ ₮

Ḡ ̆ ľ҈ Ŀ ╠ Ҋ̆

Ȃ ׆̆ Ḡ № ̆ Ȃ 
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2 ↕ 

2.1 └ᶭ  

2.1.1  

̂1̃Ҭ ֲ ῍ Һ פ  9 ȇҬ ֲ ῍ Ḡ ̂2014 ḱ Ȉ̃

̂2015.1.1 ̃̕  

̂2̃ Ҭ ֲ ῍ Һ פ  24 ȇҬ ֲ ῍ ᴇ ̂2018

ḱ Ȉ̃̂ 2019.1.7 ̃̕  

̂3̃ Ҭ ֲ ῍ Һ פ  56 ȇҬ ֲ ῍ Ḡ ̂2017 

11 ḱ Ȉ̃̂ 2017  11  5 ̃̕  

̂4̃Ҭ ֲ ῍ Һ פ  39 ȇҬ ֲ ῍ Ḡ ̂2010 ḱ Ȉ̃

̂2011.3.1 ̃̕  

̂5̃ Ҭ ֲ ῍ Һ פ  70 ȇҬ ֲ ῍ ̂2017 ḱ

Ȉ̃̂ 2018.1.1 ̃̕  

̂6̃Ҭ ֲ ῍ Һ פ  7 ȇҬ ֲ ῍ ҉֜ ῃ ̂2016 ḱ

Ȉ̃̂ 2016.11.7 ̃̕  

̂7̃ Ҭ ֲ ῍ Ⱶ פ  507 ȇҬ ֲ ῍

ᶛȈ̂ 2008.1.1 ̃̕  

̂8̃Ҭ ֲ ῍ Ⱶ פ  682 ȇ Ḡ ᶛȈ̂2017.10.1 

̃̕  

̂9̃ Ҭ ֲ ῍ Ḡ פ  4 ȇ ᴇῈᴧ ҍⱲ Ȉ

̂2019.1.1 ̃̕  

̂10̃ Ḡ [2014]197 ȇ Һ

Ⱳ Ȉ̂ 2014.12.30 ̃̕  

̂11̃ Ḡ [2013]86 ȇ῏ԍ ѿ ⱴ Ḡ Ҥ

ᴇ  Ȉ̂ 2013.8.5̃̕  

̂12̃ Ḡ Ⱳ [2018]2 ȇ῏ԍ ȁ ȁ ≠̂ ҍ

̃҈ҩ ҙ ᴇ ᴆ ↕ Ȉ̂ 2018.1.4̃̕  
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̂13̃ Ҭ ֲ ῍ Ḡ פ  16  ȇ ⱳ Ⱳ

̂2010 ḱ Ȉ̃̂ 2010.12.22 ̃̕  

̂14̃Ҭ ֲ ῍ Ḡ פ  561 ȇҬ ֲ ῍

ᶛ̂2018 ḱ Ȉ̃̂ 2018  3  19 ḱ ̃̕  

̂15̃ Ҭ ֲ ῍ ῾ҙ פ  20 ȇ Ȉ̂ 2009.5.1 

̃̕  

̂16̃ Ḡ [2012]77 ȇ῏ԍ ѿ ⱴ ᴇ

Ȉ̂ 2012.7.3 ̃̕  

̂17̃ [2011]35 ȇ Ⱶ ῏ԍⱴ Ḡ ᵬ Ȉ̂ 2011.10.17

̃̕  

̂18̃֜ ֜ [2007]165 ȇ Ȉ̂2007.5.1 

Ȃ̃ 

2.1.2 Ḡ ȁ  

̂1̃ ֲ פ  364 ȇ Ḡ Ⱳ Ȉ̂ 2011.12.1 

̆2021ḱ ̃̕  

̂2̃ ԋ ֲ ף ᴪ Ⱶ ᴪ ᴪ ȇ

Ḡ ᶛȈ̂ 2004.4.1 ̆2017.9.30 ḱ ̃̕  

̂3̃ ֲ פ  289 ȇ Ⱳ Ȉ̂ 2011.12.31

̆2014 ֲ פ  321 ḱ ̃̕  

̂4̃ Ḡ [2014]26 ȇ῏ԍ℗ ⱴ Ḡľ҈

Ŀ ᵬ Ȉ̂ 2014.4.30 ̃̕  

̂5̃ Ḡ ₱(2015)195 ȇ ᴑҙԊҙ ᵝ Ԋᴆ

Ⱳ ̂ ̃ Ȉ̂ 2015.6.8 ̃̕  

̂6̃ Ḡ Ȑ2018ȑ10 ȇ Ḡ ῏ԍ

ᴇḤ Ὲ ῏ ₱Ȉ̂ 2018.3.22̃̕  

̂7̃ȇ  ľ҈ ѿ  Ŀ № Ȉ̂  [2020]24Ȃ̃ 
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2.1.3 Ḡ  

̂1̃ȇ ᴇ ↕ Ȉ̂ HJ2.1-2016̃̕  

̂2̃ȇ ᴇ ↕ Ȉ̂ HJ2.3-2018̃̕  

̂3̃ȇ ᴇ ↕Ȉ̂ GB/T19485-2014̃̕  

̂4̃ȇ Ḡ Ȉ̂ JTS149-1-2007Ȃ̃ 

2.1.4 ῏ ᴆ  

̂1̃ ӥ̕ 

̂2 ȇ̃ ̂LNG̃ ⱴ ҈ Ȉ̂

Ὲ ̆2021 5 ̃̕  

̂3 ȇ̃ ̂LNG̃ ⱴ ѿ ӥȈ

̂֜ ̆2014 3 ̃̕  

̂4̃ȇ ̂LNG̃ ⱴ ѿ Ḡ

Ȉ̂ Ὲ ̆2021 9 ̃̕  

̂5̃ȇ ̂LNG̃ ⱴ ԋ ӥȈ

̂҉ Ὲ ̆2019 5 ̃̕  

̂6̃ȇ ̂LNG̃ ⱴ ԋ Ḡ ᾢ

Ȉ̂ Ὲ ̆2021 11 ̃̕  

̂7̃ȇ LNG ҈ ҙ ҍ ᴇȈ̂

ԋ ̆20225 Ȃ̃ 

2.2 ≢ҍ ᴇ  

2.2.1 ≢ 

ԋ ҈ ῃ ᶭ ѿ ̆ Ҍ

ῤ Ҍ̆ Ȃ Һ ҹ̔̂1̃

ⱴ ̂̕ 2 ‛̃ ⱴ ᵩ Ȃ 

ԍ ԋ ҈ Ҭ ῤ

ԅ ᴇ̂ ȁ ̃̆ ᴇ ⱴҌᴪ

ȁ ȁ ȁ Ҋ ȁ ᵣ ̆
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ҬҌ ֟ȁᶏ Ữ ̆ Ҍ

Ԋ Ȃ 

2.2.2 ᴇ  

≢ ̆ ȁ

̆ ᴇ 2.2-1Ȃ 

2.2-1  ᴍ  

     ᴇ   

 

 
 

ȁ ȁ ȁ ȁpHȁ ȁ ȁ ȁ

̂ NO3-NȁNO2-N NH4-Ñȁ ȁ ̂CuȁPbȁZnȁCdȁ

CrȁHgȁAs̃  

ᴇ ᵩ  

 
 

a ∆ ֟ⱬȁ ȁ ꜚ ȁ ȁ  
ᴇ 

ҙ  
ה  ȁ ̕ ȁᴨל ȁ ȁ

ҙ ̂ ȁ ̃ ȁ ȁᵣ ȁ ᵣ ᶛ  ᴇ 

  ᵣῤ ̂CuȁPbȁZnȁCdȁ HgȁAsȁCr̃ȁ  

  ȁ ȁ ץ ̂CuȁPbȁZnȁCdȁCrȁHgȁAs̃  

2.3 ᴇ ‰ 

2.3.1 ⱳ ⅞ 

̂1̃ ⱳ ⅞ 

ȇ῏ԍ ⱳ ⅞ ₱Ȉ̂ ₱[2016]200̃̆

ᵝ ⱳ̆  ZSD10Ŋ̆ Ḡ

ҹ ‰̆Һ ᶏ ⱳ ҹ ȁҳ ̆  2.3-1Ȃ 

̂2̃ ⱳ ⅞ 

ȇ ⱳ ⅞̂2011-2020 ̃Ȉ̂ ₱[2012]163 ̃̆ ᵝԍ

ף̂ A2-11̃̆ ⱳ қḠ ̂A8-6̃ȁ

῾ ҙ ̂B1-8̃ȁ ῾ ҙ ̂B1-6̃ȁ қ ҙҍ ף̂  A3-13̃

̂A2-9̃ Ȃΐᵣ  2.3-2 2.3-1Ȃ 
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2.3-1 ⱳ ⅞  

  



ԑ Ҏ ӫ 

9 

2.3-2 ⱳ ⅞ 
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2.3-1 ꜗ ↔ ‟ 

ף  
ⱳ

  
 
ⱳ

 

 

(Ὲ ) (km) 
ᶏ  Ḡ  

A2-11 

 

 
 

50975 335 

1ȁ Ḡ ȁ ̆ Ҍ

ⱳ ╠ Ҋ̆Ὶ ҙ ȁ

ӏ ̆ ╠ Ὶ ҙ ̕ 

2ȁᾛ ̕ 

3ȁᴨ ̆ ≠ ̕ 

4ȁ ꜚⱬ ᴆ ‖ ̆ⱴ

ꜚ Ȃ 

1ȁ ⁞ ꜚⱬ ȁ

̆ ᷅ Ҍ̆

ⱳ ֟ ̕ 

2ȁ Ҍⱷԍ ̆

Ҍⱷԍ ҈ ̆ Ҍ

ⱷԍ ҈ Ȃ 

A3-13 

қ

ҙҍ

 

ȁ

 

ҙҍ

 

2024 28 

1ȁ Ḡ ҙҍ ̆Ὶ ̆

╠ Ὶ ҙ ̕ 

2ȁ Ҥ ̆ᾛ ̕ 

3ȁᴨ ̆ ꞉ ⱴֲ

 ̆ ȁ ҍ ̆

≠ ̕ 

4ȁҤ ꜚ̆Ḡ ̆

Ҍ ⱳ ╠ ̆ ῤ Ҍ ԍⱳ

12%̆

└̕ 

5ȁ ꜚⱬ ᴆ ̆ ⱳ ̕ 

6ȁ ᵞ ⱳ

̕ 

7ȁⱴ ᶏ ꜚ Ȃ 

1ȁҤ └ᶏ ꜚ̆⁞

̕ 

2ȁ ⁞ ꜚⱬ ̆

̆ ᷅ ⱴ̆ ȁ Ḡ ̆

Ҍ ⱳ ֟

̕ 

3ȁ ȁ ȁ

Ȃ 

A2-9 

 

 

 

 

 

 

 

51680 

 

318 

1ȁ Ḡ ȁ ̆ Ҍ

ⱳ ╠ Ҋ Ὶ̆ ҙ ȁ ȁ

ӏ ȁ ̆

╠ Ὶ ҙ ̕ 

2ȁᾛ ̕ 

3ȁᴨ ̆ ≠ ̕ 

4ȁ ꜚⱬ ᴆ ‖ ⱴ̆

ꜚ Ȃ 

1ȁ ⁞ ꜚⱬ ȁ

̆ ᷅ Ҍ̆

ⱳ ֟ ̕ 

2ȁ Ҍⱷԍ ̆

Ҍⱷԍ ҈ ̆ Ҍⱷ

ԍ ҈ Ȃ 
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A8-6 
қḠ

 

 

 

 

Ḡ  

 

5555 

 

18 

1ȁḠ ꜚ̆Ҥ └  ̕

2ȁ ⅞ Ҥ ̆

≠ ̆ ᾢ ḱ ȇ ⅞Ȉ̆

Ḡ ⱳ ̕ 

3ȁ ⱳ ╠̆ Ὶ ҙ ӏ

̕ 

4ȁḠ ̆Ḡ ѿ Ȃ 

ȁ ȁ

‰ Ȃ 

B1-8 
῾

ҙ  
 
῾ ҙ

 
322135 24 

1ȁ Ḡ ҙ ̆ Ҍ ῾ ҙ

ⱳ ╠ Ҋ̆Ὶ ֜ ȁ ӏ

ẁṕ ̕ 

2ȁ Ȃ 

1ȁҤ Ḡ ȁ ȁ ֟ ץ ֟ ȁ

ȁ ̆ ȁ ȁ

ѿ֓ ̕ 

2ȁҌ ᷅ ̆ Ῑ

ᵣ Ῑ ̆ ≠ Ḡ̆

ⱳ ̕ 

3ȁ Ҍⱷԍ ԋ ̆

Ҍⱷԍ ѿ ̆ Ҍⱷԍ

ѿ Ȃ 

B1-6 
῾

ҙ  
 
῾ ҙ

 
364501 70 

1ȁ Ḡ ҙ ̆ Ҍ ῾ ҙ

ⱳ ╠ Ҋ̆Ὶ ֜ ӏ ̕ 

2ȁ ҙ ̆ Ȃ 

1ȁҤ Ḡ ȁ ȁ ֟ ץ ֟ ȁ

ȁ ȁ ȁ

ѿ֓ ̕ 

2ȁҌ ᷅ ̆ Ῑ

ᵣ Ῑ ̆ ≠ Ḡ̆

ⱳ ̕ 

3ȁ Ҍⱷԍ ԋ ̆

Ҍⱷԍ ѿ ̆ Ҍⱷԍ

ѿ Ȃ 
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2.3.2 ‰ 

̂1̃  

ⱳ ⅞̆ ȇ ‰Ȉ̂GB3097-

1997̃ Ҭ ‰̆ ᵝ ῒ ⱳ ⅞ ‰Ȃ

ΐᵣ ‰ṿ  2.3-2Ȃ 

2.3-2  ‼  r Еmg/LЃpH Є 

 ѿ  ԋ  ҈   

 ֲҹ ⱴ Ò10 
ֲҹ ⱴ  
Ò100 

ֲҹ ⱴ  
Ò150 

 

pH 

7.8͘ 8.5 6.8͘ 8.8 

Ҍ ₮ ꜚ  
0.2pH ᵝ 

Ҍ ₮ ꜚ  
 0.5pH ᵝ 

̘ 6 5 4 3 

̂CODMñÒ 2 3 4 5 

ץ̂ N ̃Ò 0.2 0.3 0.4 0.5 

ץ̂ P ̃
Ò 

0.015 0.03 0.045 

Ò 0.00005 0.0002 0.0005 

Ò 0.001 0.005 0.01 

Ò 0.001 0.005 0.01 0.05 

Ò 0.02 0.03 0.05 

Ò 0.005 0.01 0.05 

Ò 0.02 0.05 0.1 0.5 

ץ̂ S ̃Ò 0.02 0.05 0.1 0.25 

Ò 0.005 0.01 0.05 

̂2̃  

ⱳ ⅞̆ ȇ Ȉ

̂GB 8668-2002̃҈ ‰̆ ᵝ ῒ ⱳ ⅞

‰̆ 2.3-3Ȃ 

2.3-3  ҲӀ ᴍ ‼ ( ) 

 ѿ ̂×10 -6̃ ԋ ̂×10 -6̃ ҈ ̂×10 -6̃ 

Ò 0.2 0.5 1 

Ò 0.5 1.5 5 

Ò 60 130 250 

Ò 150 350 600 

Ò 35 100 200 

Ò 80 150 270 

Ò 20 65 93 

Ò̂ 10-2̃ 2 3 4 
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Ò 300 500 600 

Ò 500 1000 1500 

̂3̃  

’̆ ⌠ ȁ ῒז ȇῃ

ȈҬ ľ ᴇ ‰Ŀ ᴇ̆ ᵣῤ

ȇ ԋ ῃ ȈҬ ‰ ᴇ̆  2.3-4Ȃ 

2.3-4  ‼ 

≢ 
        

‰  
Ò 

 0.20 100 2.0 150 2.0 1.0 20* 1.5* ῃ  

  0.30 20 2.0 40 0.6 1.0 20* 1.5* 

̔* ԍȇ ԋ ῃ Ȉ 

2.3.3 ‰ 

ᵬҹ LNG ⱴ ⱴ ׃ ̆‛ ȇ ‛ Ȉ

̂GB/T393961-2020̃̆ 2.3-5Ȃ 

2.3-5 ‡ ‼ 

 ‰ ᵝ ṿ ᵝ  

1 
 

̂SS̃  
mg/L 

Ò30 
ᴑҙ ‛

Ԛ 
ֲҹ ⱴÒ20̂ ’Ҋ ̃ 

2   

ֲҹ Ҍ  5  

ֲҹ Ҍ  

 4 ̆ Ҍ  3  
 

3 ᵩ  mg/L Ò0.1 
ᴑҙ ‛

Ԛ 

2.4 ᴇ ᵬ  

2.4.1 ᴇ ᵬ  

ȇ ᴇ ↕Ȉ̂ GB/T19485-2014̃̆ ᵬҹ

LNG ̆ ⱴѿ ̆ ԋ ҈ ῃ ̆

ҹ126̓m3/d̕ ᶷ № ĺқ

֟ Ḡ Ȃᶭ ↕ ̆∞ ’ 2.4-1Ȃ 
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2.4-1  ᴍ ᵲ ↔ⅎ  

 
 

 
ῤ  ↕∞ ᶭ  

‛

 
 

ȁ ҹ 

126̓ m3/d 

≠

̆ ԍ 

100̓  m3/d 

ꜚⱬ  1 

 1 

 1 

 1 

ȇ ᴇ ↕ Ȉ̂ HJ2.3-2018̃̔ľ ≠ ᵬ

ҹ ׃ ̆ ̖500 ҆m3/d̆ ᴇ ҹԋ ĿȂ ‛ ҹ126

҆m3/d̆ ᴇ ҹԋ Ȃ 

҉̆ ᴇ ᴇ ᵬ ̆ ̔ ꜚⱬ 1 ̕ 1 ̕

1 ̕ 1 Ȃ 

2.4.2 ᴇ  

̂1̃ ꜚⱬ ᴇ  

ȇ ᴇ ↕Ȉ̂ GB/T19485-2014̃̆ ꜚⱬ 1

ᴇ ѿ Ҍ ԍ5km̕ Ҍ ԍѿҩ ῤ ⌠

ңṐȂ ꜚⱬ Ҭ ̂12.4 ̃̆ ⌠

ꜚⱬ ᴇ ҹץ ҹҬ ̆ 17kmȂ 

̂2̃ ᴇ  

ᴇ ̆Һ ᶭ ᴇ Ȃ

1 ᴇץҺ ᴇ ᴇ ̆ ѿ Ҍ

ԍ̂8͘ 30̃kmȂ 

̂3̃ ȁ ᴇ  

ȇ ᴇ ↕Ȉ̆ ȁ ᴇ ҍ

ꜚⱬ ᴇ Ȃ 

҉ ̆ ᴇ ҹץ ҹҬ ̆ 17km̆

644km2 Ȃ 

2.5  Ḡ  

ᴇ ѿ Ḡ Ҭ Ḡ ’̆ ̆

ⱳ ⅞ȁ ⅞ ľ҈ ҈ Ŀ Ҭ ⅞ ̆
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Ḡ ȁ қ ȁ ȁ ᴡ

ӏ ȁқ ֟ Ḡ ȁ ῾ ҙ ȁ ῾ ҙ Ȃ 

Ḡ № ’ 2.5-1 2.5-1~3Ȃ
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2.5-1  Ḧ  

   ᵝ (km) Ḡ  

1 

 

қ  NW 15.0 

ȁ ֟ ῒז ȁ ⱳ

ꜚ̕Ҥ └ ҍ Ḡ Ҍѿ ꜚ̕ⱴ

ҍ ḱ Ȃ 

2  SE 14.5 

ꜚ̕Ҍ ῀ ҙ

̕Ҥ └ ̕Ҍ ֲ

̕ └ ̆ ̕ᾛ

ḱ Ȃ 

3 

ⱳ  

῾ ҙ  NE 6.6 1ȁҤ Ḡ ȁ ȁ ֟ ץ ֟ ȁ ȁ ̆

ȁ ȁ ѿ֓ ̕ 

2ȁ Ҍⱷԍ ԋ ̆ Ҍⱷԍ ѿ ̆

Ҍⱷԍ ѿ Ȃ 
4 ῾ ҙ  E 2.6 

5 ᴡ ӏ  N 13.8 

1ȁḠ ῤ ̕ 

2ȁ Ҍⱷԍ ҈ ̆ Ҍⱷԍ ԋ ̆

Ҍⱷԍ ԋ Ȃ 

6 
֟  

Ḡ  

қ ֟  

Ḡ  
N 50m̆

58km 

Һ Ḡ ҹ ֟ ֟ ̆Ḡ

Һ ҙ ῒ Ḡ ῤῖ

Ȃ 

7   SE 1.9 Ḡ ҙ  

8 ҈ ѿ  ҈ ѿ  ĺ ĺ Ḡ Ҍ  
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2.5-1 Ḡ  
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 2.5-2 Ḡ  
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2.5-3 Ḡ ҍ ᵝ ῏
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3 №  

3.1  

ԋ ҈ ῃ ᶭ ѿ ̆

҉ ̆ ⱴ Ȃ ѿ ’ ԋȁ҈

ⱴ ’ ׃ Ȃ 

3.1.1 ѿ ’ 

3.1.1.1 ’ 

̂1̃  

қץ ̆ ԍⱴ қ ̂ қ̔ 122£17ł

31.6233Ń̆ 30£6ł6.2764Ń̃Ȃ 

-13.0~-14.0 ̆ Ҭ -

4.494m̂ ᵞ ̃Ȃ 1 DN1000 2 DN1800 D̆N1800

206m̆ DN1000 197mȂ

63230m3/hȂ 

̆DN1000 DN1800 №≢

DN1600 DN2600̆ №≢ ̆ №≢ҹ

2.2m 3m̆ ѿ └ᵬȂ 

ⱴ ̆ №≢ 1 ⱴ

̆DN1000 DN40ⱴ ̆DN1800 DN80ⱴ ̆ⱴ

҉Ȃ 

└ + 1m ᵬҹ ̆

̆ ҉̆ ₀ ̆ Ȃ 

̂2̃  

╠ ȁ ȁ ҈ №̆ῃ ҹ Ҋ Ȃ 

1̃╠  

╠ ̆ └ ҹ ⌠ Ȃ

╠ ╠  22m̆  25.5m̆ 6.75mȂ 
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2̃  

̆ ᶭ ץ̆

Ҭ Ȃ ῍4 ̆  27m̆ 14.70m̆ 2

Ȃ 

3̃  

ῤ8 №≢ ̆ ҹ2m̆ Ҍ ԍ6m̆

ҹ3mȂ 27.5m̆ 8mȂ ῤ -5.5mȂ 

4̃  

ѿ 3 ̂2 1 ̃̆ԋ 3 ̂2 1 ̃̆҈

2 ̆ ҹ̔Q=8750m3/h H̆=48m̕ 2 ꜚ

̆ ҹ̔Q=280L/s̆ H=50mȂ ҹ34.9x27.5m̆

ҹ8.3mȂ 

3.1-1~2Ȃ 

3.1.1.2 ’ 

̂1̃  

ⱴ ῤ LNG‛ ̆ ῀ Ȃ

2# қᶷ̂ ̔қ 122£17ł5.8163Ń̆ 30£6ł8.4708Ń Ȃ̃ 

2 DN2000 ̂ ҹ0.003̃ ̆ ₀ ̆

₮ 400~800kg ‖┘Ȃ ̆

҉̆ ₀ ̆ Ȃ 

̂2̃ №  

ҹ3Ł̆ ᵈ ╠ 60m ̆

-0.5mȂ ₀ ̆ ῇ ₮ ̆ ̆

₮ -0.448m̂ ҹ ᵞ ̃̆ 1.5m̆

ᵞ ᵝҹ1.12m̆ ᵝҹ3.36mȂ ᵞ ᵝ ̆ ҉ 0.38m № ₮ Ȃ 

LNG‛ Ҍ ԍ ̆ ̆ ╠ ῤ ῏ Ḡ

LNG‛ ᵝ Ȃ LNG ȁ LNGѿ

ԋ ̆‛ ̆ Ȃ 

3.1-3~4Ȃ Ҋ ’ 3.1-5~6Ȃ
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3.1-1  

  



ԑ Ҏ ӫ 

23 

3.1-2 ╩  
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3.1-3  
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3.1-4 ╩
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3.1-5 ̂1̃
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3.1-6 ̂2̃ 
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3.1.2 ’ 

̂1̃  

ѿ̆ 3 ̂2 1 ̃ ̆

ҹ17500m3/h̕ԋ ⱴ3 ̂2 1 ̃ ̆ ҹ17500m3/h̕

҈ 2 ̆ ҹ17500m3/hȂѿȁԋȁ҈ ῃ

ҹ52500 m3/ĥԋ ҈ ⱴ35000 m3/h̃Ȃ 

ѿ ῖ ’̂ 3.3.2 ̃̆ ⌠96% ѿ̆ȁԋȁ

҈ ῃ ҹ50400 m3/hȂ 

̂2̃  

’ ѿ̆ ҹ17500m3/h ԋ̆

ҹ17500 m3/h̆҈ ҹ17500 m3/hȂѿȁԋȁ҈ ῃ

ҹ52500 m3/ĥԋ ҈ ⱴ35000 m3/h̃Ȃ 

ѿ ῖ ’̂ 3.3.2 ̃̆ѿȁԋȁ҈ ῃ

ҹ50400 m3/hȂ 

ᴇ Ҍ≠ ̆ Ȃ 

3.1.3 ‛ └  

ѿȁԋȁ҈ ῃ IFV ̆ ᵬҹ Ȃ‛

⌠ ̆ ̆Һ ҹᵩ Ȃ 

ԋȁ҈ ‛ └ ᶭ ѿ ̆Һ ҹ̔ᵩ └

└ⱴ ᵩ ̆Ḡ ᵩ ȇ ‛ Ȉ

̂GB39361-2020̃ ̕ └ ҹ ̆ ⌠5Ņ̆

└ LNG └̆ ᵞ ̆Ḡ ₮ 5Ņ ῤ̆

ȇ ‛ Ȉ̂ GB39361-2020̃ Ȃԋ ҈ ‛ ’

3.1-1Ȃΐᵣ ’ 3.2.5 Ȃ 

3.1-1  ԑ Ҏ ‡ ‟  

   └   

ԋ  

‛  

ᵩ  35000m3/h 

̂ѿ +ԋ ̃ 

0.1mg/L 
 

  5Ņ  
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҈  

‛  

ᵩ  52500m3/h 

̂ѿ +ԋ +҈ ̃ 

0.1mg/L 
 

  5Ņ 

̔  

3.2 ῏  

3.2.1 ῏ Ḡ ’ 

2013 11 ̂ ̃ Ὲ ԅȇ

 ( LNG ) ⱴ ѿ ӥȈ̆2014 4 11

Ḡ ̂  [2014]24 Ȃ̃ѿ ԍ2016 3 ̆

2018 8 ῀ ̆2021 5 12 ѿ Ḡ Ȃ 

2019 5 ̂ ̃ Ὲ ԅȇ ̂LNG̃

ⱴ ԋ Ȉ̆2019 5 31

ᴆ̂ ̔2019-004̃ Ȃԋ ԍ2019 6 ̆2021 6 ῀ ̆2021

11 ԋ Ḡ Ȃ 

2022 8 ̂ ̃ Ὲ ԅȇ ̂LNG̃

ⱴ ҈ LNGỮ Ȉ̆2022 9 21

̂  [2022]21 ̃Ȃ ╠҈ Ȃ 

3.2.2 ѿ ’ 

3.2.2.1 ’ 

̂1̃ ῤ ̔ 26.6̓ m3LNG ̂1# ̃1 ̆

1ҩ ᵝ̆ ᵝ 415m̕ 3҆m3LNG ̂2# 1̃ ̂

18̓ m3LNG ̃̆ 1ҩ ᵝ̆ 461m̕ ̂Ὶ ᵬ ̃ ѿ 2̆ҩ ᵝ̆

450mȂ 

̂2̃ ῤ ̔ 2 16̓ m3Ữ 2 202t/hIFV

̆ ҹ300̓ t/aȂ 

̂3̃Ꞌꜚ ̔ѿ Ꞌꜚ 180ֲ Ȃ 

̂4̃ ̔ 43.68ַ ᾝ̆ῒҬ Ḡ 3500̓ ᾝ̆ 0.80%Ȃ 

3.2.2.2  

Һᵣ ̂ ȁ ȁ ȁỮ ̃ȁ ꜛ ̂



ԑ Ҏ ӫ 

30 

ⱴ ȁ ȁ̃ ̂ ȁᶫ ȁ ̃ Ḡ ̂ ̃

Ȃ ’ 3.2-1Ȃ ’ 3.2-2Ȃ 

3.2-1  ̔ ҅  

≢  

Һᵣ

 

 

26.6҆m3LNG ̂1#̃1 ̆1ҩ ᵝ̆ ᵝ 415m̕ 3̓

m3LNG ̂2#̃1 ̂ 18̓ m3LNG ̃̆ 1ҩ

ᵝ̆ 461m̕ ̂Ὶ ᵬ ̃ ѿ ̆2ҩ ᵝ̆ 450mȂ 

 
1 # 265m̆2 # 281m̆ ҹ15mȂ ̂Ὶ ᵬ ̃

388m̆ 12m 

 

 IFV ̆ ᵬҹⱴ  LNG Ȃ  

῀ ̆ ῤ ȁ Ȃ    

      ̆ 3 ̂2 1 Ȃ̃ ̆ ҹ Ȃ

ҹ ῀ ̆ ̆ ╠

Ȃ 

 
2ҩ16̓ m3 LNGῃ ̆2 BOG ȁ2 LNGγ ȁ6

ᵞ  ȁ2 ȁ2 IFV ȁ14ҩ ᵝ 

֟  LNG 101̓ + 91̓ t/ă 100̓t/a 

ꜛ

 

ⱴ  

II ⱴ ҹ I ̆ⱴ Ҍ ׅ̆ҹ 1240m̆ ⱴ

6.9m̆ ⱴ 8.58m̆ ⱴ 9.78mȂ ⱴ ׅ

 

 
ᾛ ̂ ̃⌠ 3.5m Ȃ ̂

̃  3.5m ҉ Ȃ  982 ֡Ȃ 

 

 

 
Һ ȂҺ  9m̆  6m̂  LNG Ữ Ȃ̃

₀ ̆ Ȃ ₀ Ȃ 

֟ȁ

ꜛ  

ȁ ȁ └ ȁ ȁ№ ȁẢ ȁ ֟ṿ

ȁ ֟ ȁ ד ȁ ḱ ȁ ȁ ȁ ȁ /

ȁҬ └ ȁ ȁ ᵬ ȁ Ȃ 

Ὲ

 

ᶫ  

ҹ 35kV̆ ҙ  110KV ₮ң  35kV 

̆ⱴ ῤ  35kVGIS ῏  1 ̆10kV  1 ̆

10kV  1 ̕0.4kV  2 Ȃ 

 

̂1̃  

ҙ Һ ѿ  DN250 ⌠ⱴ , ῀ №≢ ῀

Ữ ֟ Ữ ̆ᶫⱴ ֟ ȁ ᶏ ᶫ Ȃ 

̂2̃  

қ ̆ ̆ Ҍ ̆ ̆

ⱴ ᶫ ᶏ ᴆȂ 

̂3̃  

№ └Ȃ ȂLNG ԍ ̆ ᵬ Ҍ֟

Ȃ ȁ ῀ ᵣȂ 

ⱴ ֟ ȁ ᵬҹ Ȃ 

ⱴ  LNG ᵞ 5 ῤ̆ץ ̆ ῀ ҬȂ

ⱴ ῤ ῀ Ȃ 

Ḡ

 

 
ῤ ѿ ̆ ⱬ100m3/d̆ - ̕ 

ῤ ѿ ̆ ⱬ100m3/d̆ A2O Ȃ 

 
қ ҉̆ ̕ 100m̆ ᵣ DN1000̆

ⱬ160t/h 

 ῤ ѿ 20m2 ̆ ԍҳ Ữ ֟ Ҭ֟ Ȃ 

ᶭ

 

 

≠ Ὲ῍ ̆Ҍ Ȃ

қᶷқ ҹ ץ̆  292£12ł46Ń͘112£12ł46Ń

Һ ̂ ҆ ̃ 25.6km ᶷ̆

ץ22£̆   270£00ł00Ń͘090£00ł00Ń 5.5km ᶷ̆Ῥ

⌠ ╠ Ȃ 

 
LNG ≠ ҹ ̆ қ ᵬҹ ̆

ᶏ қ Ȃ 
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3.2-2  ̔ ‟҅  

  ῤ  

1#  

ᵬ  
1 ᵬ ̆ ҹ53Ĭ37m̆ 10.5m̆ ̆҉ ҹ

₀ ̆ 2.5m̆ ū1200mm  

 

1 ̆ 265m̆ 15m̆ 10.50m 12.00m̆Ҭ Ḡ

̆  9.50m̆ҍ ̆ ̆

Ҭ ҹ18m21m̆҉ ₀ + ⱬ ̆

└ ⱬ  1.2mȂ Ü1200mm ̆

Ü1200mm Ȃ 

 

῍4 Ȃ1#~4# ҹ ̆ ҹ14m Ĭ 20m̆ ҹ7.5mȂ

҉̆ ҹ ₀ ̆  3.0m̆ ū1500mm 

Ȃ 

 

6 ̆1#~3# ҹ ̆ ҹ 15m̆ ҹ7.5mȂ 

ῒҬ1#ȁ3# ̆҉ ҹ ₀ ̆ 3.0m̆

ū1800mm ̂ № ̃̕ 4#~6# ҹ ̆ ҹ  13m̆

ҹ7.5mȂ ҉̆ ҹ ₀ ̆  3.0m̆

Ü1500mm Ȃ 

2#  

ᵬ  
1 ᵬ ̆ ̂ ¦ ̃ҹ 32mĬ32m̆ ҹ 10.5mȂ

̆҉ ҹ ₀ ̆  2.5m̆ Ü1200mm Ȃ 

 

1 ̆ 281m̆ 15m̆15m̆  10.50m 12.00m̆Ҭ

Ḡ ̆ 9.50mҍ̆ Ȃ

̆ Ҭ ҹ 18m 21m̆҉ ₀ + ⱬ

̆ └ ⱬ  1.2mȂ Ü1200mm 

̆ Ü1200mm Ȃ 

 

῍ 2 Ȃ1# ҹ 25mĬ14m̆ ҹ 7.5m̆

҉̆ ҹ ₀ ̆  3m̆ ū1500mm 2̕#

ҹ 20mĬ14m̆ ҹ 7.5m̆ ̆҉ ҹ

₀ ̆  3m̆ ū1500mm Ȃ 

 

῍ 4 Ȃ ҹ ̆ ҹ 13m̆ ̆҉

ҹ ₀ ̆  3.0m̆ Ü1500mm Ȃ

1#ȁ2# ҹ 7.5m̆3#ȁ4# ҹ 9.5mȂ 

3#  

ᵬ  
1 ᵬ ̆ 223.5m̆ 20m̆ 8.8m̆ҹ ̆ Ü

800mm ̆ 7m̆ ҉ ҹ ȁ ȁ Ȃ 

 

1 ̆  388m̆ 12m̆ ̆ ҹ12mȂ

 8.80m̆ ᶷ 8.50mȂ ᵝ ’̆ ̆

ᶷ Ü800mm ̕ ᶷ Ü1000mm 

Ȃ 

 
῍2 ̆ №≢ҹ 46m Ĭ 12mȁ8m Ĭ10m̆ ҹ 6.8m̆

Ü800mm ̆҉ ҹ ₀ Ȃ 

 

῍ 7 ̆2 ҹ 5mĬ6m̆5 ҹ 8mĬ10m̆

ҹ 6.8m#̆1ȁ#2 Ü1000mm ῒ̆ᵩ Ü800mm

Ȃ 

3.2.2.3  

ѿ ῤⱳ ȁ ̆ № ȁ ̆№≢

ȁLNG Ữ ȁ ȁῈ ȁדỮ ȁ ȁ ȁ

ⱲῈ ̆ № ΐᵣ Ҋ̔ 

̂1 L̃NG Ữ L̔NG Ữ ᶷ ң ̆ 2ҩ LNG Ữ ȁ

6ҩLNGỮ Ȃ 
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̂2̃ ̔  LNG ȁIFV ȁBOG ȁῬ‛₀ ȁ

₮ ̆ Ữ қ ̆⁞ Ȃ 

̂3̃Ὲ ̔ ̉ ȁ ֟ ȁ └ ȁ ̆

Ȃ 

̂4̃ қ ₮ ҉̆ ⁞̆ Ȃ

100m̆ ᵣҹ DNl000̆ ₮ 850°C̆ ₮  58m/s̆

ҹ1 8760 Ȃ 

̂5̃ Ὲ ̆ Ȃ 

ד6̃̂ ḱ ̔ ד ȁ ḱ̆ ╠ қ ̆ ₮

῀ Ȃ 

̂7̃ ̔ қᶷ̆ ̆ ԍ ⌠

ⱴ̆ ᴪ Ṝ ̆ ԅѿҩ Ṝ Ȃ 

̂8̃ ╠ ̔ ֟ ȁ ֟ṿ Ȃ ̆ ֲ

₮῀ Ȃ 

̂9̃ ╠ ד ḱ ӊ ‛ ≠ Ȃ 

̂10̃ ᶫ ҩ₮῀ ѿ̔ҩֲ ₮῀ ̆ ╠ ѿ̕ҩ ₮῀ ̆ 

Ὲ қ ̕ ңҩ ₮῀ ҹ Ғ ₮῀ ̆

Ȃ 3.2-1Ȃ 
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3.2-1  

3.2.2.4  

̂1̃LNG  

LNG ҍ L̆NG ҉

⌠ ̆ ⌠LNGỮ ҬȂLNG ῀Ữ ₮ BOG ѿ̆ №≠ LNGỮ

ҍLNG ̆ ⌠ LNGỮ Ҭ ץ̆ ⱬ

̆ ѿ №↕ Ῥ‛₀ ‛₀ ᾝⱴ Ȃ 

ᵬ∆ ̆ ‛ ꜛ ׆̆ ᾧ֟

BOG ⱬ ⌠ Ȃ ‛ ̆ ⱴ ⌠ ṿȂ

̆ ҉ ҍ ̆≠ ԍ

Ҭ LNG LNG Ȃ 

̂2̃LNGⱴ  

LNGỮ׆ Ҭ ₮ LNG ⌠LNGⱴ ȂLNG ῀ⱴ ₮

BOĞ≠ ҍLNGỮ ̆ ⌠LNGỮ Ҭ̆ץ

ⱬ Ȃ 

ᵬ∆ ̆ ‛ ꜛ ׆̆ ᾧ֟

BOG ⱬ ⌠ Ȃ ‛ ̆ ⱴ ⌠ ṿȂ
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̆ ҉ ҍ ̆≠

ԍ Ҭ LNG ⱴ Ȃ 

ԍ ҙⱵ ̆ ץ LNGⱴ ̂ ̃ Ȃ 

̂3̃LNGỮ  

ѿ 2 16̓ m3Ữ ̆ Ữ ⱬҹ32̓ m3̕16̓ Ữ

ҹ29kPa(G)̆ ᵞ -1kPa(G)̆ ҹ-196Ņ͘+ 60Ņ̆ 0.05%ȂỮ

ῃ ῤ̆ ҹ9Ni ȁ ҹ ₀ ң̆ ῤ

Ḡ‛̆LNG └ 0.05%Ȃ ҹ

̆ҹⱴ ᵬ Ҋ Ữ ̆ Ȃ

ᵬ ̆ ᵬֲ ᵬ ḱȂῃ ῤ 80m̆ 82m̆

ῤ 35.65m̆ 38.5m̂ Ҍ /̃͘50m̂ ̃Ȃ L̆NG

῀ ҉Ữ Ȃҹ ᾧ Ữ ῤLNG№ ľ Ŀ ̆ Ữ

ῤLNG LNG LNG҉׆ ̆

Ҋ Ȃѿ ’Ҋ̆ LNG҉׆ ̆ LNG׆Ҋ ȂỮ

ⱬḠ ץ ҹ ‰Ȃ ѿ Ḡ ̆ Ữ ⱬ ⌠26kPa(G)̆ └ ̆

№ ᵣ ῀ Ȃ ԋ Ḡ ̕ Ữ ⱬ ⌠29kPa(G)̆ Ữ

ⱬ ῃ ̆ № ᵣ ῀ Ȃ 

ῤᵞ Һ ԋҩⱳ ѿ̔ ᶫꜚⱬ LNG׆Ữ ῤ ₮

̆ LNG Ḡ‛̕ԋ ᶏ ῤLNG ̆

ῤ LNG ҍ҉ LNG ̆ ᾧ№ ľ ĿȂᵬҹ

Ȃ 

̂4̃  

BOG Ῥ‛₀ ₮ ̆ ’Ҋᶏ Ῥ‛

₀ ̆ Ҍ ḱ ᶏ ₮ ̆ ԅ2 ᵞ BOG

2 BOG Ȃ ̂ Ῥ‛₀ ̃

ⱬ Ữ̆ ⱬ ̆ ⱬ ⌠26kPaG ̆ BOG

҉ ⱬ └ № Ȃ ᵬ Ҭ ᴑ̆ҙ └ ⱬᵞԍ26kPaĞ

Ҍ Ȃ 
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Ῥ‛₀ ң № ҉̆ ҹ ̆ BOGҍ ‛ LNGᾟ№

ῃ‛₀̕Ҋ ҹ ‖ ̆ҹ ᶫ ‖ȂLNGⱴ 1 Ῥ‛₀

ȂῬ‛₀ ̆ ῀Ῥ‛₀ LNG ҍ Ῥ‛₀ LNG

῀ ̆ Ӟ Ḡץ Ῥ‛₀ ḱ L̆NG ׆̆

Ḡ Ȃ ᵞ ̂ ₮ ᵬ ̃̆Ῥ‛₀ Ҍ

ᵣ ῃ‛₀Ҋ ̆ BOG BOG Ȃ 

̂5̃  

LNGỮ ῤᵞ ₮ LNG ⱴ ҹ

῀ № ̆ Ȃ 

LNG Ữ ῤᵞ ⱴ ȁ ῀ Ȃ

ꜚ ⱴ ȂLNG ₮

῀ └̆Ӟ ⱬ ꜚ └̆

Ḡץ Ҭ ⱬ Ȃ 

LNG Ҭ ⱴ ̆ Ȃ

Ҍᵞԍ1ŅȂ 

̂6̃  

ᵣ № ῀ ̆ ῀

Ȃ ҉ ѿ ⱬḠ ץ̆ Ȃ 

̂7̃  

ԍ BOG ᵣȂⱴ ῤ ѿ ᵞ Ȃ

ᵞ ҍ Ȃ Ữ ⱬ ⌠26kPa(G)̆ └ ̆ №

ᵣ ῀ᵞ Ȃ ’Ҋ̆ Ữ ⱬׅ ҉ ̆

ῃ ⱬ ꜚ LNGỮ ῃ ̆ ῤ ῀

ⱬᵞԍ ṿ̆ ῃ ꜚ῏ ̆ ᵝԍ ῃ Ȃҹ ῀ ᵣ̆

BOG ῀ᵞ Ḡץ̆ Ȃ 

̂8̃  

ԍ ᶫ ⱴ Ȃҹ ⌠ ̆

ѿ ⱴ ̆ῒ ⌠ Ȃ 
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̂9̃LNG  

LNG LNG ȁLNG ȁ

└ Ȃⱴ Һ ₮ ӊѿ LNG ̂ ̃̆

ԍ ҙⱵ ̆ ץ ̂ ̃ ֽ̆ Ȃ 

ѿ 14ҩ ᵝȂ ᵣ ҍ ᵣ

̆ ᵬҙ̆ ҩ ᵝ ⱬҹ60m3/hȂ ₮

Ȃ LNG ̆ ԍ ᵬҙ

ԍᵞ ̆ ᾧ ֟ BOG ᵣ ῀ ᵞ

Ȃ 

Ҋץ ᵬ̔ Ả ȁ ̕ ᵣ ᵣ

̆ ̕ ᵣ ᶏ̆ ⱬ Ҋ ⱬ ⌠ ̕

ᵣ ᵞץ̆ ̕ ̆ᶏӊ ⌠ ̕

⌠LNG ṿ ̆ ᵞץ Ả ꜚ Ȃ ῏ ̆

ᵣ ᵣ ȁ ̆ ῒ Ȃ 

3.2.3 ԋ ’ 

3.2.3.1 ’ 

̂1̃ ῤ ̔ 2 16̓ m3Ữ 3 202t/hIFV ̆

ҹ200̓ t/aȂ 

̂2̃Ꞌꜚ ̔Ҍ Ꞌꜚ Ȃ 

̂3̃ ̔ 24.11ַ ᾝ̆ῒҬ Ḡ 291̓ ᾝ̆ 0.12%Ȃ 

3.2.3.2  

Һᵣ ̂Ữ ̃ȁῈ Ḡ Ȃ ’

3.2-3Ȃ 

3.2-3  ԑ ҅  

≢  

Һᵣ

 

Ữ  
2 16̓ m3  LNGῃ ̆2 Ữ Ữ ῍ҹ 13.44҆

tȂ 

 
14 ҩ LNG ᵝ̆  50 ̓ t/aȂ 3

̆ 150 t/aȂ 
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ⱴ  
1 LNGⱴ ̆ 1 LNGⱴ ȁ1 ȁ1

ҩLNG Ữ (60m3)̆ ѿ ⱴ ҹ27m3Ȃ 

֟  
150̓t/â ̃̆ LNG 50̓ t/ă ⱴ

0.4̓t/a 

Ὲ

 

ᶫ  ᶭ ῤѿ ᶫ Ȃ 

 
ᶭ ῤѿ ̕ Ҍ ̆Ҍ

Ȃ 

ᶫ  ≠ ῤѿ ᶫ Ȃ 

ᶫ  
≠ ῤѿ ̆ 2 ̆ ᶫ

ҹ1700Nm3/h̆ʟ ⱬ0.9MPaȂ 

Ḡ

 

 
֟ ῀ѿ Ȃ ⱴ ⱴ

 

 
ᶭ ῤѿ ̕ Ҍ ̆Ҍ

Ȃ 

 
ѿ ̆ ᶭ ѿ

Ȃ 

LNG   2 ̆  40m3 

3.2.3.3  

ԋ Һ ⱳ № ῤ ҉

̆Һ  LNG Ữ ῤ̕ Ữ ᵝԍѿ Ữ ᶷ̆ ᵝԍѿ

қᶷ̆ⱴ ᵝԍѿ ᶷ̆ԋ 3.2-1Ȃ 

3.2.3.4  

ᾝҺ L̔NGỮ ȁLNG ȁLNG ȁ LNG

ⱴ Ȃ 

̂1̃LNGỮ  

ԋ ң  16̓ m3Ữ Ȃ ᵬ ̆LNG ̆ Ữ ҉

Ҋ ̂ ‗ԍ ̃ ῀Ữ Ȃ ῤLNG ῤᵞ

ȂLNG ᵞ ҹ ̆ Ữ ԚҬ̆ Ữ Ҭ 4ҩ ԚȂԋ

Ữ 3 ᵞ ̆1 ȂỮ ⱬḠ ץ ҹ ‰Ȃ ѿ

Ḡ ̆ Ữ ⱬ ⌠ 26kPa(G)̆ └ ̆ № ᵣ ῀

Ȃ ԋ Ḡ ̆ Ữ ⱬ ⌠29kPa(G)̆ Ữ ⱬ ῃ ̆

№ ᵣ ῀ Ȃ 

̂2̃LNG ̂ ̃ 
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1̃  

ԍ ԋ 3 Ȃ׆Ῥ‛₀ ₮ LNG ῀LNG

L̆NG ⌠ ⱬ ̆ ῀LNG ⱴ ̆

Ȃ ₮ ҉ ̆ LNG

῀Ῥ‛₀ ̆Ῥ‛₀ ḱ ̆ ῀Ữ Ȃ 

Ғ ̆ ֟ ᵣ ⌠Ῥ‛₀ Ȃ Ῥ‛₀

ḱ Ҍ ̆ ⌠BOG Ȃ 

₮ Ḡץ̆ ῃ ȂLNG ⌠

Ῥ‛₀ ̆ Ῥ‛₀ ⌠LNGỮ ҬȂ 

Ả̆ ₮ ̆ᶏῒ ῤҌẢ Ȃ 

2̃ IFV  

3 LNG ̆ Ḡ 202t/h LNG ⱬȂ 

3̃  

ԋ ѿ Ȃ 

̂3̃LNG  

ԋ ⱴ14ҩ ᵝ 2̆4 ᵬҙ̆ ҹ840m3/h̆ ҩ ᵝ

 60m3/h̆ └ └ᾟ Ȃ 

̂4̃  LNG ⱴ  

ԍLNG ᾟ  LNG ̆  LNG ⱴ  1 ̆

ҹLNG ⱴ  LNGȂ 

̔ ῤ LNG LNG ⱴ Ữ ῤ ̆

≠ ̆ᶏLNG Ữ׆ ҉ ῀LNGỮ Ȃ 

ⱴ ̔LNG ⱴ Ữ Ҭ ᵣLNG ⱴ ⱴ

ⱴ ̆ⱴ Ȃ 

3.2.4 ҈ ’ 

3.2.4.1 ’ 

̂1̃ ῤ ̔ 4 22҆m3Ữ 2 202t/hIFV ̆
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350̓ t/a ̆ 350̓ t/aȂ 

̂2̃Ꞌꜚ ̔ Ꞌꜚ 180ֲ ̆҈ 20 ᵬֲ ̆

⌠200ֲ Ȃ 

̂3̃ ҈̔ 463276̓ ᾝ̆ Ḡ 215̓ ᾝ̆ ᶛ0.05%Ȃ 

̂4̃ ̔҈ ҹ2022 12 ~2025 9 Ȃ 

3.2.4.2  

҈ ≠ ̆Ҍ Ȃ҈ ץ’ ᶭ

’ 3.2-4Ȃ 

3.2-4 Ҏ ҅  

    ᵝ ѿ  ԋ  ҈  

Һᵣ ꜛ  

LNGỮ   2¦16҆ m3 2¦16҆ m3 4¦22҆ m3 

BOG   2¦12.24 t/h ᶭ ѿ  1¦12.24 t/h 

BOG   2¦12.24 t/h ᶭ ѿ  ᶭ ѿ  

BOGῬ‛₀   1¦40t/h ᶭ ѿ  ᶭ ѿ  

LNGᵞ   2¦1680m3/h 2¦1680m3/h 8¦2500m3/h 

LNGᵞ   6¦550m3/h 6¦550m3/h 12¦550m3/h 

LNG   2¦525m3/h 3¦525m3/h 3¦525m3/h 

ᵝ ҩ 14 14 / 

IFV   2¦202t/h 3¦202t/h 2¦202t/h 

  1¦160t/h ᶭ ѿ  ᶭ ѿ  

  1¦80kg/h ᶭ ѿ  ᶭ ѿ  

  3 ̂2 1 ̃¦8750 m3/h 
3 ̂2 1

̃¦8750 m3/h 
2 ¦8750 m3/h 

  1 1 1 

LNGⱴ

 
 / 1 / 

Ὲ  

ᶫ  / ҙ ᶫ ῀ ᶭ ѿ  ᶭ ѿ  

 / 

ῃ ῀ᴑҙ

ῃ ԍ

‖ ̆Ҍ ̕‖

῀ᴑҙ ѿ

ᵣ ̆ ῀

 

ᶭ ѿ  ᶭ ѿ  

ȁ  / 

ᵝԍ ѿ

ᶷ̆ ‛ ᵝԍ ҈

ѿᶷ 

ᶭ ѿ  ᶭ ѿ  
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ᶫ  / 

ῤ ѿ ̆ ң  

35kV ᶫ ̆

ҙ  

ᶭ ѿ  

ѿ  110/6kV

̕ ң 110/35kV 

ѿȁԋ ᶫ

̆ ң  

110/6kV ҹ҈

ᶫ  

 / 
1 └ ȁ1

1ҩ ‖  
ᶭ ѿ  ᶭ ѿ  

ᶫ  / 
 2 ̂1  1 

̃̆ ⱬ 1700Nmб/h 
ᶭ ѿ  ᶭ ѿ  

 / 

̆ Ữ 50m3̆

2 ̆ᵬҹ

ꜚ  

ᶭ ѿ  ᶭ ѿ  

Ḡ  

 / 
ѿ ̆ ᵣ ῀

 
ᶭ ѿ  ᶭ ѿ  

 

/ 

‖ ῀

ѿᵣ ̆ ҹ 5m3/h̆

ҹ +  

ᶭ ѿ  ᶭ ѿ  

/ 

῀

̆ ҹ 5m3/h̆ ҹ
A2O 

ᶭ ѿ  ᶭ ѿ  

‛  

/ 

ᵩ └ ̔ └ⱴ

ᵩ ̆Ḡ ᵩ

‰  

ᶭ ѿ  ᶭ ѿ  

/ 

└ ̔ ⌠

5Ņ̆ └

└ LNG └̆ ᵞ

̆Ḡ 5Ņ ῤ 

ᶭ ѿ  ᶭ ѿ  

LNG  / 

῍ 7 Ԋ ̆№≢ҹ

̂96m3̃ȁ

̂ 50m3̃ȁҳ Ṝ

̂50m3 ȁ̃1#Ữ ̂40m3 ȁ̃

2#Ữ ̂40m3̃ȁ1#

Ԋ ̂115.2 m3 ȁ̃2# P1

ᵝԊ ̂50m3̃ 

῍ 2 ̆

3#Ữ

̂40m3 ȁ̃4#Ữ

̂40m3  ̃

῍ 4 5̆#Ữ

̂72m3 ȁ̃6#Ữ

̂72m3 ȁ̃7#Ữ

̂72m3 ȁ̃8#

Ữ ̂72m3̃ 

3.2.4.3  

҈ ῃ ᵝԍ ѿ ԋ ῤ̆ ῤⱳ

ȁ ̆ № ȁ ̆№≢ ȁLNG Ữ ȁ

ȁῈ ȁדỮ ȁ ȁ ȁ ⱲῈ Ȃ 

҈ ̔4 22̓ m3 LNG Ữ ̆12 ῤᵞ ̆8 ῤᵞ

̆1 BOG ̆3 ₮ ̆2 LNG ̆1  ̆ 2

ȁѿ 110KV ῏ ȁѿ 110/6KV ȁѿ Ả ȁ2# ד ѿ

ȁ ֟ ꜛ ѿ ȁ ד ѿ ̆ ⱴỮ ȁ ȁ

ȁ Ȃ҈ Һ ⱳ № ῤ

҉ ̆ᾟ№ ≠ ῤ ̆ қᶷҹ‛ ≠

Ȃ ’ 3.2-2Ȃ 
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3.2-2 ҈
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3.2.4.4  

҈ ⱳ ⅞№Һ LNG ȁLNG Ữ ȁBOG ȁ

ȁIFV ȁLNG ȁ ȂLNG LNG

⌠Ả ̆ ҉Ữ ̆ ῃ ᶭ ѿ

Ȃ ҈ ᵣ Ҋ̔ 

̂1̃LNG  

LNG ⌠ L̆NG ҉ ̆ LNG ̆

⌠ LNG Ữ ҬȂLNG ῀Ữ ₮ ̆ ѿ ̆

̆ ⌠ LNG Ҭ̆ץḠ ⱬ Ȃ ̆

LNG Ữ ᵬ ⱬ ԍLNG ᵬ ⱬ̆ץḠ Ữ Ҍ ⱴ

⌠ ҬȂ ⱬ ѿҩ └Ȃ ̆

LNG ╠̆ ׆ ̆ ῤ LNG№≢

ῤ LNG Ȃ 

ᵬ L̆NG LNGỮ ῤ ᵞ ₮ ץ̆

Ḡץ̆ LNG ԍ‛ Ȃ LNGҺ № ⌠ Ῥ‛₀ ̆

ῒᵩ № LNG LNGỮ ⌠ ҩ LNGỮ Ȃ

ѿҩ └Ȃ └ ᶏ ῤLNG Ҍ

4ŅȂ └ LNG ̆ Ḡ LNG ԍ‛ ̆ ᵬ

Ṝ̆ LNG ῀Ữ Ҭ ̆₮ Ȃ 

LNG ᶭ ѿ ̆Ҍ ᴇ ῤȂ 

̂2̃LNGỮ  

22҆ Ữ ҹ29kPa(G)̆ ᵞ -0.5kPa(G)̆ ҹ

-169ŅȂỮ ῃ ̆ῤ ҹ9Ni ȁ ҹ ₀ Ȃ 

ᵬ L̆NG ̆ Ữ ҉ Ҋ ̂ ‗ԍ ̃

῀Ữ Ȃ Ữ ῤ ᵝ ᵝ- - ת ̆ Ữ

ᵝ ᵬ ’Ȃ ῤ ᵞ ᵝ ꜚ ꜚ℗ Ữ ῏Ả ῤᵞ ̆

Ḡ Ữ ῃȂ 

Ữ ᵬ ⱬ ̆ ⱬ ̆ Ữ ⱬ ץ└ ҹ‰Ȃ
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ᵬ ̆Ữ ⱬ BOG ᵬ └Ȃ ̆ ԍ ῀

Ữ̆ ῤ֟ BOG ԍ ᵬ ̆ ⱬ ’

ꜚ ᶏỮ ԍ ᵬ ⱬ ӊῤȂ ̆Ữ

ᵬ ⱬ ᵞ ̆ѿ ⱬ └ ̆ᵞ ᶏỮ ѿ

̆BOG Ȃ 

Ữ ⱬḠ ץ ҹ ‰Ȃ ѿ Ḡ ̆ Ữ ⱬ ⌠26kPa(G)̆

└ ̆ № ᵣ ῀ Ȃ ԋ Ḡ ̕ Ữ ⱬ ⌠

29kPa(G)̆ Ữ ⱬ ῃ ̆ № ᵣ ῀ Ȃ Ữ ң Ḡ

̆ ѿ Ḡ ᵣ̆ Ữ ⱬ ᵞ 6kPa(G) ̆ ̆

⁞ Ȃ ԋ Ḡ Ữ ҉ Ȃ 

ῤ ῤ Ӟ̆ ῤᵞ

⌠ Ȃ 

̂3̃ ̂BOG̃  

̂BOG̃ ֟ Һ ԍ ῀ ̆ ȁ

῀ȁ ȁ LNG ῀Ữ ῤLNGᵣ ̆ №

Ҍ ̆ ̆ Ӟᴪ֟ ѿ Ȃ 

BOG ⱴ ᵞ ⱬ ҍ̆׆LNGỮ ₮ LNG Ῥ‛₀ ῤ

‛ ֜ ̆ ԍLNGⱴ ԍ ‛ ̆ ᶏ Ῥ‛₀̆

ⱴ Ȃ 

Ῥ‛₀ ң № ̆҉ Ạҹ ̆ BOGҍ ‛  LNGᾟ

№ ῃ‛₀̕Ҋ ҹ ‖ ̆ҹ ᶫ ‖ȂῬ‛₀ ̆

῀Ῥ‛₀ LNG ҍ Ῥ‛₀ LNG ῀ ̆

Ӟ Ḡץ Ῥ‛₀ ḱ ̆LNG ׆̆ Ḡ Ȃ 

ѿ  2  BOG 1 Ῥ‛₀ ̆ ԍ ̆

҈ Ῥ 1 ̆ҌῬ Ῥ‛₀ Ȃ ԍ Ῥ‛₀

ⱬ̆Ữ ⱬ ̆ ⱬ Ữ ⱬ └ ṿ

̆ Ȃ 

̂4̃  
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Ῥ‛₀׆ ₮ LNG ῀LNG L̆NG ⌠

ⱬ ̆ ῀LNG ⱴ ̆ Ȃ 

₮ ҉ ̆ LNG ῀Ῥ‛₀ Ῥ̆‛₀ ḱ ̆

῀Ữ Ȃ ץ Ȃῒ

҉ └Ȃ Ғ ̆ ֟ ᵣ ⌠Ῥ‛

₀ Ȃ Ῥ‛₀ ḱ Ҍ ̆ ⌠BOG Ȃ ₮

Ḡץ̆ ῃ ȂLNG ⌠Ῥ‛₀ ̆ Ῥ‛₀

⌠ LNG Ữ ҬȂ Ả̆ ₮ ̆ᶏῒ

ῤҌẢ Ȃ 

҈ ⱴ350̓ t/ă 3 Ȃ 

̂5̃IFV  

҈ 2 LNG ̆ Ḡ 202t/h LNG ⱬȂ 

IFV ֜ ̆ Ҍ ᴪҌ ̆

Ӟᴪ Ҍ Ҍ Ȃ ץ  NG ₮ ѿ

ῤ ̆ Ḡ ᵣ ᵬҊ ԍ 1Ņ̆ ᵞ  5ŅץῤȂ 

̂6̃  

ѿ ⱴ ῤ 1 ᵞ ̆γ ҍ Ȃ

Ữ ⱬ ⌠26kPa(G)̆ └ ̆ № ᵣ ῀ᵞ Ȃҹ

῀ ̆ ᵞץ ץ̆ Ȃ 

҈ ᶭ ̆ҌῬ Ȃ 

3.3 ѿ №  

3.3.1 ѿ ’ 

ԋ ҈ Ҭ ₮ Ḡ

ץ ’ ԅ № ̆ ѿ Ҭ

₮ Ḡ ץ ’ № ̆ΐᵣ Ҋ̔ 

̂1̃ ’ 

ѿ ₮ Ḡ ’ 3.2-5Ȃ 
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3.2-5 ̔ ‟  

   ’ 

1 

ᴪ

֟ ѿ ̆

ễȂ 

ᵝ ῾ҙ қ

ԅ

ḱ Ȃ 

 

2 
‛

Ȃ 

ᵝ ᵝ

̂

ᵩ ȁ̃ ȁ ꜚ ȁ

ȁ ҍה ̆

ѿ ѿ Ȃ 

 

3 

̆ └

̆ Ḡ ᵩ Ҍ

ԍ0.2mg/L̆⁞ ᵩ

Ȃ 

̆ └

̆ Ḡ

ᵩ Ҍ ԍ 0.1mg/L̆⁞

ᵩ Ȃ 

 

̂2̃ ’ 

ѿ ’ 3.2-6Ȃ 

3.2-6 ̔ ‟  

   ’ 

1 

‛ └

5£Cץῤ̆ ᵩ

Ҍ ԍ0.2mg/L̕

Ạ ễ

ᵬȂ 

1ȁ ̆

└ ̆

Ḡ ᵩ Ҍ ԍ0.1mg/L̕γ

LNG ȁ └

└ Ḡ̆ ȁ₮

└  5Ņץῤ 

2ȁ ᵝ ῾ҙ қ

ԅ ḱ Ȃ 

 

3.3.2 ѿ  

2̆021 ѿ ԋ ῀ ̆ῒҬѿ LNG

ҹ100̓ t/aȂѿ 3 ̂2 1 ̃̆ ҹ17500m3/hȂ

ԋ ѿ Ȃ 

ᴇ ԅ2021~2022 ѿ ̆ ̆2021

ҹ12475.8 m3/h̆2022 ҹ4917.0 

m3/hȂ ᴇ 2021~2022 ῖ ȁ ’̆ΐᵣ 3.2-

7Ȃ 

3.2-7 ̔ ῝  

  2021 2022  

1  17.5҆t 11.4҆t 20211 202210  

2  7286t 7135t 20214 12  
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20223 14  

3  400t 400t ðð 

4  1261.2҆m3 438.4҆m3 20211 202210  

5  40.8҆m3 39.4҆m3 20214 12  

20223 14  

6  16800m3 16800m3 ðð 

҉ ץ ₮ ѿ̆ ῖ ⌠ԅ16800m3/ĥ 2 ̃̆

⌠8400 m3/h̆ ҹ96%̂ 8750 m3/h̃Ȃ 

3.3.3 ѿ Ḡ ’ 

̂1̃ Ḡ  

1̃ ̆ ῤ ԅ ̆

Ȃ 

2̃ ‛ Ғ ῀ Ȃᵞ Ҭ

̆  LNG ȁ └ └ ̆ ȁ₮

└  5Ņץῤ̕ҹԅ⁞ ᵩ ̆

̆ └ ̆ Ḡ ᵩ Ҍ ԍ

0.1mg/L̆⁞ ᵩ Ȃ ᵩ 3.2-2Ȃ 

 

ᵩ № ₮ ת ᵩ №  ת
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‛  

3.2-2 ᵩ  

̂2̃  

ᴇ ‛ ̆ 3.2-8Ȃ 

3.2-8 ‡ ҅ Ѓ Ҏү Є 

ᵝ  ̂ ̃ ᵩ ̂mg/L̃ 

  

2022 5  2.3 0.04 

2022 6  1.3 0.02 

2022 7  1.4 0.04 

̆ ȁ₮ └  5Ņץῤ̆ ᵩ └

0.1mg/Lץῤ̆ ȇ ‛ Ȉ̂ GB/T393961-2020̃ Ȃ ̆

‛ └ Ȃ 

3.3.4 ѿ ’ 

2021 5 12 ѿ Ḡ ̆ ᴇ Ҭ Һ ῤ

̆ ץ № Ȃ 

̂1̃ №  

1̃ ѿ Ҭ ̔2011  4 Ҭ

ҹҤ ̆ CODȁ ȁ ҩ≢ ᵝ₮ ̆ῒᵩ

ⱳ ⅞ ȂῒҬ Ҍ ᴆҊ ԍ 60%̆

80%̆ Ҥ Ȃ  30%̆ COD Ҍ

ᴆҊ Ҍ ԍ 10%Ȃ2011  9 Ҭ ῃ ̆

ҹҤ ̆pH ҩ≢ ᵝ₮ ̆ῒᵩ ⱳ

⅞ ȂῒҬ Ҍ ᴆҊ  60%̆ pH Ҍ
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ᴆҊֽ ѿҩ ᵝ ̆ ҹ 5%Ȃ 

2̃ ѿ Ḡ Ҭ ̔2019 3 ȁ

̆ ȁ ῒ̆ ȇ ‰Ȉ(GB3097-1997)

Ҭ ‰ Ȃ  ̆ ҹ 100%̆

ҹ 97.44%Ȃ ̆ ҹ 100%̕ ҹ 11.90%Ȃ 

3̃ ᴇ ҹ 2021 2022 ̆ ̆

ȁ ῒז ȇ ‰Ȉ

̂GB3097-1997̃ ᴇ ‰Ȃ20ҩ ᵝῃ ₮ ̆13ҩ

ᵝ₮ Ȃ 

ѿ ╠ ץ ң ̆

₮ ̆ ѿ Ȃ 

̂2̃ №  

ᴇ ᵝ ᶫ ѿ ‛ Ҭ

ᵩ ’ ԅ ̆ 4.2.2.6 Ȃ 

№ ̆ ѿ ‛ ᵝ ᵩ ҹ 0.01mg/L̆

ѿ ᵩ Ȃ 2022 2019

ң 2̆022 ₮ Ҋ ̕ ̆

ṿҍ ᵝ ṿ ѿ ̆ ѿ ‛

Ȃ 

3.3.5 ѿ ḱ  

̂1̃ ḱ  

ᵝ ̆῾ҙ қ ֟ ԅȇ

̂LNG̃ ⱴ ḱ Ȉ̆ ԍ 2016 3

҉ ԅ ᴪ̆ᴪ ȁ ҙ Һ ҙ

Ғ ῍ ̆ᴪ ḱ ñ òȂñ ò ԅ 2016  2017

⅞ № ȁ ᴇȁ ᴰ ῤ ̕

ȁ ̆ ᴋⱵ№ Ȃ 

2017 12 ̆ Ӌ 923.51҆ ̆ 79.64 
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҆ ̕ 52.4925̓ ̆ 5.8225҆ ̆ 3.1798҆

̆ 3 ̂ῒҬ 1000 ᾟ ̃̕ 47.3028̓ ̆

2.6028҆ ̆ 2.01҆ ̂ 1.9682҆ ̆

⅞  418 ̆ 1000 ᾟ̃̆ғ ԍ ⅞ Ȃ 

̂2̃ ḱ  

῾ҙ қ ḱ ᴇ ᵬ ԅ ֟ 2̆018

ԅ ᴇ └̆ ԍ 2018 3 29 ԅҒ Ȃ ᵀ ’

Ҋ̔ 

1̃  

Ӌ ᵣ ̆2017 Ӌ ᵝ

₮ ȁ ̂ ̃ Ȃ Ӌ

923.5҆ ̆ ֓ ѿ ֟ ḱ ⌠ 126.8 t̆ ᴇṿ 380.4҆ᾝ̆

Ӌ ῀ 78҆ᾝ̆↕ ῀֟₮ ҹ 1:4.88̆ ֪ᵣ 46.4҆ ̆

ԋ 8816҆ ̆ ԋ ᴇṿ 3631.3҆ᾝ̆ ΐ ԅѿ

ḱ ⱬȂ Ӟ ̆ ԋ ԅ Ӌ ᵣ̆

Ӌ ᵣ ԅ ᵣ̆ΐ ⱬ̆ Ӌ

 55.67 ҆ ̆  2017 ֟ 51.15 tȂ  

49.27҆ ̆ 2017 ֟ 38.93 tȂ 

қ ̆ҹ ԅ ̆ ᾟ№≠

̆ ԅ ḱ ̆ Ӌ ⌠ԅ

ḱ ̆Ḡ ԅқ Ȃ 

2̃  

 2 ᴇṿ ҹ 1824.5҆ᾝ̆ᴡ ҙң ֟

ṿ 528҆ᾝ̆ ῀ ҹ 447.3҆ᾝ̆ ῀֟₮ ҹ 1:5.26̆

ԅ Ȃ ̆ ֟ ᴇṿҹ 5240.3҆ᾝ̆ Ӌ

ᵣ̆ ᴇṿȂ 

3̃ ᴪ  

қץ ҹ ᵣ̆ᾟ№ ԅ ᵬ ̆ᶏ
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֟ ⱴ̆ ԅ ῀Ȃ ҹ ԍ 2016 ̆100˿

ҹ Ӌ ⱴ 4̆0˿ ҹ ⱴ 2̆0.0%

ҹ ⱴ̆ ҙ ῀Ȃ

ᴰ̆ᶏ ꜚ ῀ֲ ̆қ ֲ ⌠ ̆℗ ⌠ԅ

̆ ꜚ ҹ 100%̆ ẁ ԍ ̆

⌠ԅ Ȃ ̆Ḇ ԅ Ῑ̆ҹ

ḱ ᶫԅ ̆ҹׂ ԅ ᴧ Ȃ 

҉̔ ᴇ ̆ ҹ ⌠ ̆

̆ ֙ ᵞȂ ̆

ԅ ꜚ ’̆ ⱴ̆ ѿ ễ

̆ ᵣ ԅ ȁ ᴪ Ȃ 

3.3.6 Ḡ ץ  

№ ̆ ╠ ԅ‛ ᵩ

└ ̆ ̆ ȇ ‛ Ȉ̂ GB/T393961-

2020̃ ̕ ԅ ̆ ῤ ԅ ̆

⁞ ̕ ’̆ ᵝ ̕ ѿ

ḱ ᵀ ̆ ᵝ ῾ҙ қ ԅ

ḱ ᵬ̆ḱ ̆ Ғ ̕ ̆ ‛

Ȃ 

҉̆ ╠Ҍ Ḡ Ȃ 

3.4 └ 

̂COD̃ȁ ̂NH3-Ñȁԋ ̂SO2̃

̂NOx̃ └Ȃ ȇ Һ

Ⱳ Ȉ̂  [2014]197 ̃̆ ȁ ȁ ȁ

҉ץ └ Ȃ ȇ ֲ ⱲῈ

῏ԍ Ḡ ñ ҈ԓò ⅞ Ȉ̂ Ⱳ [2016]140 ̃̆

└ Ȃ 

Һ ҹᵩ Ҍ̆ ҉ └ └ Ȃ 
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4 ҍ ᴇ 

4.1 ’ 

4.1.1 ᵝ  

қ ̆ ᶷ̆ қ ҉Ȃ ᵝ 

׃ қ  121£30' 123£25'̆  29£32' 31£04'ӊ қ̆ 182 ̆  169 

Ȃ ҉ ȁ ȁ Ҭ ҈ ̆ ̆ΐ  

ᴨ̆ל ҍ ֜ ̆ ҈  

҉ ̆ҍ֒ ῐ ӊלȂ 

ᵝԍ ҙ ̂ԋ ̃  ( LNG ) 

ⱴ ῤ Ҍ̆ Ȃ ҙ ̂ԋ ̃β ԍ ̆ ҙ ̂ѿ

̃ қᶷ̆қ ̆ ᵣ̆ ᵣ̆

l ȁ 2 ȁ 3 Ȃ 

ᵝ 4.1-1Ȃ 

4.1-1 ᵝ  

4.1.2  

қ ̆ ῤ қ ᵈ
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῀ ₮ №̆ҹ җ Ȃ ҍ Ὶΐҗ ̆Һ

җ ᴟ̆ ̆ ̆ ҍҗ ֜ № ̆ № ̆

ѿҗѿ ̆ ѿ ѿҗȂῃ ҹ ̆ + 544.4m̆

ῒ ̆  +503.6mῒ̆ᵩѿ  +200~400m ӊ ̆ ̆

Ȃ ᴧ ̆ Ȃ 

4.1.3  

̂1̃ ’ 

ҹ ̆ ̆ ԍֲ ̆

+2.00~3.00m ӊ Ȃ 

’ Ҋ̔ 

ᾝ ⱴ қ қ ̆ ץ ҹҺ̆

ӊ̆Ҍ Ҍ ℗◓ ԑ֜ ̆ ԅ

̆ └ԅ ῤ ᵬ ꜚȂ 

ᵝ ⱴ қ ̂I ᾝ̃ қ ̂II 

ᾝ̃Ҽ - ̂III ᾝ̃ - ̂IV ᾝ̃ Ȃ

ҹ қ ̆ Ҍ ̆ қȁқ ȁ

Ȃ ĺ қ ץ ̆ ĺ қ

ץ ̆ ῤ Ȃ ꜚ Һ Ҭ ᶟ

҈ ̆ ҕ ꜚ ҹ▲ ̆ ץ ̆ ꜚ ̆

ꜚ Ȃ 

ᵝԍ ꜚ ṿⱴ 0.10gῤ̆ ̆

ᵣ Ȃ ȁ ȁ ȁ ȁ

̆ סּ סּ № ’̆ ῤ

ꜚ ȁ ȁ ȁ ȁ ȁ Ҍ ᵬ

Ȃ ῒ ̔ ȁ ȁ ȁ ȁ Ҋ № Ȃ 

҉ ̆ ̆ Ҍ ᵬ Ȃ 

ҹŵ1 ȁŶ 1 ₀ Ȃ 

ŵ1 № ̆ῒ ̆ ≢ ̆
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Ȃ ΐ ̆ ̆ ◄ ⱬᵞ̆ ᵞ̆

ᵞ Ȃ 

Ŷ ҹ ΐ̆ ȁγ ȁ ̆ ȁ

Ȃ 

ŷ1 ₀ ̆ ̆ ̆ Ҍ ̆

̆ ԇ ̆ Ȃ 

̂2̃ ’ 

̆ Ҋ ᵝҹ 0.5m~1.5mȂ Ҋ

ᴆȁ ᴆ̆ Ҋ №ҹ҈ ̔ 

ŵ҉ ̔ ԍ Ҭ̆Һ ̆ῒ ȁ Ȃ

ᵝ ̆ ̆ Ȃ҉ № Ҍ ̆ ᵝҌѿ̆

̆Һ ҹ ̆ҍ ֲ

ꜚ ῏̆Һ ᶷץ Ȃ 

Ŷ ̔Һ ԍ ῃ Ҭ ȁ

Ҭ̆Һ ̆ ᵝ Ȃ 

ŷ ̔Һ ԍ Ҭ̆ ԍ ̆ῒ ȁ

̆ Ȃ 

Ҋ ᴆ̆ Ҋ ҹ҉ ̆

҉ ԍ Ҭ̆ ԍ Ҭ̆ ԍ҉ Ҭ

̆ Ҍ ȁ ȁ ̆ ̆

ԍ Ȃּס ᵝ  0.70~3.80m̆ -

0.94~1.81m ӊ ̆ Ҋ ̆ Ҋ ᵝ  2.00m Ȃ 

4.1.4  

җ ̆  37.4%̆  2/3 ҹ җ Ȃ

̆ ҹ ̆Ὶ῾ ӊⱳ Ȃ ῀

 1004 ̆  785.7km̆№ ȁ ȁΈ ȁ ȁ  18 ҩ

҉ȂῒҬ̆ ȁҳד ȁ ȁ ȁ ȁ ȁΈ №

῾ ץ̆ Ҭ ҹ ̆  59.2km2̆  10km̆
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ץ ҹ ̆ ץ ̆ԑҌ Ȃ 

4.1.5  

̂1̃  

ҹҌ ↕ ̆ῒᵩ ҹ Ȃ

№m2 ץ ҹҺ̆ қ ╠ └Ȃ № ̆ ȁ

ԍ ̆ ȁ ȁ ԍҌ

Ȃ Ҍ ᵞ Ҍ ̆ №~ № ̆ ԍ ̕

№~ № ̆ ԍ Ȃ ᶭ ҹ ѿ ȁ

ѿ ȁ ѿ ̆ ̆ ⌠

̆ᵝ  2h ҉ץȂ қ ᾢ⁞ ̆ ң ̆

ҹ 2.63m̆ ̆ №≢ҹ 2.17m 2.25m̆

̆ҹ 2.09m̆⌠ ѿ ⱴ⌠ 2.43m  2.61mȂ

̆  0.17~0.24 ӊ Ȃ 

̂2̃ ᵝ̂85 ̃ 

ᵝҹ 0.22m̆ ᵝҹ 1.22m̆ ᵞ ᵝ-0.83m̕

ᵝ 3.18m̂P=2%̆̃ ᵞ ᵝ-2.21m̂P=2%̃Ȃ 

̂3̃  

ץ ̆ῒ ҹ ̆ ӊ̆ Ȃ

̆ғ ҹ Ȃ ΐ Ҋץ ̔ 

1̃ ╠ ̆ ₮ ᵝ╠ 2h ץῤ̆ Ӟ

₮ ᵞ ᵝ╠ 2h ץῤȂ 

2̃ ꜚⱬ Ȃ ̆ ᶷ ȁ №≢

ҹ 1.45m/s  1.48m/sȂ № ѿ ̆

Ҋ̆Һ ԍ Ȃ 

3̃ ԍ ̆ ԍҬ Ȃ 

4̃ ԍ ᴧ ̆ ׆̆ ̆ Һ

ԍ 275£~304£ӊ׃ ̆ Һ ԍ 105£~148£ӊ׃ Ȃ 
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4.1.6 Ṝ  

ᵝԍҬ ̆ ֒ Ṝ ῒ̆ № ̆ ‴̆

Ṝ ̆ᾣ ᾟ ̆ ̆ ̆ ̆ ȁ ᷅

Ȃ 

̆ ҹ 16.3Ņ̆  39.1Ņ̂1966 

 8  5 ̃̆ ᵞ ҹ-6.5Ņ̂1967  1  16 ̃Ȃ ҹ

1237.3~1350.2mm̆ ῤ ҹ 142~145d̆ Ҭ  3-6 ᴍ 5̆ ̆

12  8-9d̆ῃ ů25mm/d ҹ 13d/aȂ

79%~80%̆6  88%~91%̆12  70%~71%̆

1208.3mmȂ ԍ ̆ ȁ ̆  NNWȁNW 

̆ ̕ ̆ Ӟ ̕3 ᴍץ NNWȁNW ҹҺ̆4~5 ᴍ

₮ SSEȁESE ץ ̆  SSEȁESE ̆ ѿ ̆ᵖ ꜚ

 7~8 ᴍ̆ ̕ ̆ Ȃ  3.6m/s̆ 

 33.0m/s̆Һ  ENEȂ ῃ  10~8̆ 6~3 ץ̆

̆  44d̆  3d̆  17.4d̕

 44d̆ ҹ 13d̆  28.3dȂ 

4.1.7 ҍ‖ ᴇ 

2019 ̂ 4.1-2̃̆ ᶷ

ѿҩ ҹ 50m ̆ қ ҹ 2km̆ ҹ 1km̆

ҍ ӊ ѿҩ ̆ ҹ 50m̆ қᶷ ̆

-3m~-10m ӊ Ȃ 

1960͘2008 ̆ ̆

ᵝ ̆‖ Ҍ ̆ Ȃ ῤ ⌠ ̆ ‖┘ ̆

-30m-50m 50ῤ̆ ꜚ 500m̕ῒ Ҍ ̆

 100 mץῤ̆ ⌠ Ȃ ᶷ-20m 

̆ל қᶷҍ Ӟ ‖┘̆ қ ᶷ-5m -2m 

̆ ҍ ῏Ȃ ᵣ ̆ ᵣ ̆

∆ Ȃ 

ԅ 2012 20192 ̆ ᵣ

 2012  2019 ‖ ̆ ᶷ
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̆ № 1m ῤ̆ץ ᶷ ҹ2mȂ

ᶷ қᶷ ‖  Ȃל

4.2 ҍ ᴇ 

4.2.1 ꜚⱬ ҍ ᴇ 

ᴇ῍ ң ̆ῒҬѿ ԍȇ

ᵀ Ȉ̆ ҹ2019 ̆ ѿ ҹ2020 Ȃ

ң Ὲ Ȃ 

4.2.1.1 ѿ ꜚⱬ ҍ ᴇ 

4.2.1.1.1 ᵝ  

DL01~DL06῍6 1 ᵝ ̆

ᵝ Ҋ 4.2-1̆ ᵝ№ 4.2-1Ȃ ҹ20193 16 12̔00-

17 16:00̂῾ ԋ ∆ ԋ ѿ̆ ȁ̃3 22 16̔00-23 20:00̂῾ ԋ

Έ ԋ ҂̆ ȁ̃3 10 00̔00-4 09 23̔00̂ ᵝ Ȃ̃ 
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4.2-1 Ὴ ᵣ װ) ҿ‼) 

  N E 

 

DL01 30°07'07.0"N 112°13'26.7"E 

DL02 30°06'43.8"N 112°15'07.5"E 

DL03 30°06'45.4"N 112°16'56.7"E 

DL04 30°05'43.9"N 112°18'20.0"E 

DL05 
 30°04'17.1"N 112°17'27.0"E 

 30°04'15.2"N 112°17'35.9"E 

DL06 30°03'38.8"N 112°18'48.6"E 

ᵝ  ᵝ  30Á05ǋ59.97ǌN 122Á17ǋ41.71ǌE 

4.2-1 Ὴ װ) ҿ‼) 

4.2.1.1.2 №  

̂1̃  

׆ Ҭ ȁ0.2Hȁ0.4Hȁ0.6Hȁ0.8Hȁ № ⌠

№ ̆ 4.2-2Ȃ׆ Ҭ ץ ₮ ׆̔
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҉ ԍ ⁞ ̆ל ԍ Ȃ ₮ ҩ

ᵝ Ȃ 

4.2-2 ɻ  

 

 
 

 0.2H 0.4H 0.6H 0.8H   

(m/s

) 
(Á) 

(m/s

) 
(Á) 

(m/s

) 
(Á) 

(m/s

) 
(Á) 

(m/s

) 
(Á) 

(m/s

) 

(Á) (m/s

) 
(Á) 

 

 

 

 

 

DL01               

DL02               

DL03               

DL04               

DL05               

DL06               

 

 

 

 

DL01               

DL02               

DL03               

DL04               

DL05               

DL06               

̂2̃ №  

1̃ ṿ 

҉ ↓ ṿ ↓ȁ ̔ ṿҹ2.08m/s̆

ҹ101£ ₮̆ ԍDL03 ̕ ṿҹ1.44m/s̆

ҹ99£̆₮ ԍDL01 0.2HȂ 

2̃ №  

׆ ᵣ҉ ̆ ᶷ 3ҩ ̆ ᵝԍқᶷ DL05 Ȃ

D̆L01ȁDL02ȁDL03 ԍ1.20͘2.08m/sӊ׃ D̆L04ȁDL05ȁ

DL06 ԍ0.50͘1.05m/sӊ׃ ̕ DL01ȁDL02ȁDL03

ԍ0.74͘1.44m/sӊ׃ ̆DL04ȁDL05ȁDL06 ׃

ԍ0.19͘1.03m/sӊ Ȃ 
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ҹԅ ȁ № ץ̆

ȁ ̂ ̃ҹᶛ̆№≢ └ԅ ȁ ȁ

̂ 4.2-2͘ 4.2-3̃Ȃ 

№ ׆ Ҭ ₮ Һ № ׆̆

Ȃ ҩ ̆ ‰ № Ȃ 

ŵ  

№ ѿ ̆ Һץ № ṿᵬҹ ⅞№ ᶭ ̆

ῒ ‰ ̔ 

ҹ  

ҹҌ  

ҹҌ  

ҹ  

ῒҬ̆ ȁ ȁ №≢ҹҺ № ȁ № Һ

№ Ȃ 

≠ ҉ ∞≢ ‰̆ Һ № ṿȂ

Ҋ ץ ₮̆ ῤ Pṿ ԍ0.25̆ ῤ6ҩ ҹ

Ȃ G ̆ Ҭ 1#ȁ2#ȁ3# № Ҍ ̆

4#ȁ5#ȁ6# № ̆ ץ ץ ҹҺȂ 

4.2-3 Ѓ Є 

 DL01 DL02 DL03 DL04 DL05 DL06 

∞≢ P       

G       

(WK1+WO1)/WM2       

Ŷ ꜚ  

ꜚ №ҹ ̆ ץ ꜚ M2№

5.00

2

11 ¢
+

<
M

OK

W

WW

0.25.0

2

11 ¢
+

<
M

OK

W

WW

0.40.2

2

11 ¢
+

<
M

OK

W

WW

2

110.4
M

OK

W

WW +
<

2MW
1KW

1OW
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Kṿ ̆Kṿ ̆ ꜚ ̕ ӊ̆↕

Ȃ |K|=1 ̆ ̆ ̆ҹ ̕ |K|=0 ̆

ҹѿ ̆ ѿ Ạ ꜚ̆ҹῖ ̕|K| ṿ 0͘1

ӊ |̆K| ṿ ̆ ̆|K| ṿ ̆ ȂԊ ҉

̆ ң ̆ Ȃ 

ѿ ҹ̆K ṿ ԍ0.25̆ ΐ № ̆ ꜚ

ҹ ̆ K ṿ ԍ 0.25̆ῒ Һ Ҭ ȁ ңҩ

҉̆ ꜚ ΐ Ȃ ̆ ץ K╠

∞ ȂK╠ ҹñ+ò̆ ̂ ̃̆ K╠ ҹñ-ò̆

̂ Ȃ̃ 

׆ ‰ № ̆ |K|ԍ0.25̆ ῒҹ

Ȃ 

ŷᵩ  

ᵩ Ҭ№ ₮ ▼ᵩ ꜚ̆ № ᵩ ѿ

ꜚ̆ ӈ̕ № ᵩ ף̆

̆ᵖӞ ₮ Ȃ 

Ҋ ₮ԅ № ₮ ᵩ Ȃ 

4.2-4 ᵯ Ѓ ᵣЕ cm/sЖ £Є 

ᵝ 
  

    

DL01     

DL02     

DL03     

DL04     

DL05     

DL06     

̆ ᵣ҉ ᵩ Ҍ̆ ᵩ ҹ 27.59cm/s̆ ῒ ҹ80£̆

₮ DL02 ̆ ᵩ ҹ 6.16cm/s̆ ҹ355£̆₮ DL05 Ȃ 

̂4̃ ṿ 

1̃  

ᵝ ҹ2.32m̆ 4.03mȂ 
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2̃ ᵝ 

ᵝ ᵝҹ1.33m̆ ᵞ ᵝҹ-1.01mȂ 

3̃ ȁ  

ᵝ ҹ33minȂ 

4.2-5Ȃ 

4.2-5  

 

 

ᵝ   

ᵝ 

ᵞ

ᵝ 
ᵝ 

ᵞ

ᵝ 
ᵝ    

  

ᵝ            

4.2.1.2 ԋ ꜚⱬ ҍ ᴇ 

4.2.1.2.1 ᵝ  

SW01~SW06῍ 6 ῃ ̆ L1ȁ

2 ᵝ ̆ ᵝ Ҋ 4.2-6̆ ᵝ№ 4.2-4Ȃ ҹ

202011 1 9̔ 00-2 12:00̂῾ Ӝ Έ Ӝ ҂̆ ȁ̃10 28 13̔

00-29 16:00̂῾ Ӝ ԋ Ӝ ҈̆Ҭ ȁ̃10 25 11̔00-10 26 13̔

00̂̔ Ӝ ∆Ӝ Ӝ ∆ ̆ ̃ L1ҳ 202010 25-2020

11 24 ᵝȂ 
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4.2-6 Ὴ ᵣ װ) ҿ‼) 

  ̂Ẽ ̂Ñ (m) 

ῃ  SW01 122Á11ǋ44.34ǌ 30Á06ǋ49.44ǌ -18.0 

ῃ  SW02 122Á11ǋ01.56ǌ 30Á06ǋ46.98ǌ -8.0 

ῃ  SW03 122Á09ǋ01.32ǌ 30Á08ǋ04.20ǌ -55.0 

ῃ  SW04 122Á14ǋ20.28ǌ 30Á09ǋ42.96ǌ -10.8 

ῃ  SW05 122Á13ǋ47.22ǌ 30Á07ǋ09.96ǌ -29.0 

ῃ  SW06 122Á17ǋ28.08ǌ 30Á07ǋ12.06ǌ -23.5 

ᵝ  L1 122Á11ǋ59.19ǌ 30Á06ǋ47.00ǌ \ 

ᵝ   122Á08ǋ30.10ǌ 30Á07ǋ09.11ǌ \ 

4.2-5 Ὴ װ) ҿ‼) 

4.2.1.2.2 №  

̂1̃  

׆ Ҭ ȁ0.2Hȁ0.4Hȁ0.6Hȁ0.8Hȁ № ⌠
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№ ̆ 4.2-7Ȃ׆ Ҭ ץ ₮ ׆̔

҉ ԍ ⁞ ̆ל ԍ Ȃ ₮ ҩ

ᵝ Ȃ 

4.2-7 ɻ  

 
 

 

 0.2H 0.4H 0.6H 0.8H   

              

SW0

1 

 

 
              

 
              

Ҭ

 

 
              

 
              

 

 
              

 
              

SW0
2 

 

 
              

 
              

Ҭ

 

 
              

 
              

 

 
              

 
              

SW0

3 

 

 
              

 
              

Ҭ

 

 
              

 
              

 

 
              

 
              

SW0
4 

 

 
              

 
              

Ҭ

 

 
              

 
              

 

 
              

 
              

SW0

5  
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Ҭ

 

 
              

 
              

 

 
              

 
              

SW0

6 

 

 
              

 
              

Ҭ

 

 
              

 
              

 

 
              

 
              

̂2̃ №  

1̃ ṿ 

҉ ↓ ṿ ↓ȁ ̔ ҹ 1.92m/s(278£)̆

₮ SW05 ̆ ҹ1.75m/s(90£)̆₮ SW05

Ȃ 

2̃ №  

׆ ᵣ҉ S̆W01ȁSW02 Ҍ ̆ №≢ҹ0.57m/sȁ

0.59m/sҬ̆ №≢ҹ0.51m/sȁ0.53m/s̆ №≢ҹ0.32m/sȁ0.34m/sS̆W03͘

SW06 №≢ҹ0.87m/sȁ0.58m/sȁ0.81m/sȁ0.78m/s̆Ҭ №≢ҹ

0.68m/sȁ0.53m/sȁ0.73m/sȁ0.63m/s̆ №≢ҹ0.37m/sȁ0.38m/sȁ0.47m/sȁ0.34m/sȂ 

ҹԅ ȁ № ̆ ץױ

ȁ ̂ ̃ҹᶛ̆ №≢ └ԅ ȁҬȁ

ȁ ̂ 4.2-6͘ 4.2-8̃Ȃ 

̂3̃ №  

№ ׆ Ҭ ₮ Һ № ׆̆

Ȃ ҩ ̆ ‰ № Ȃ 

ŵ  

№ ѿ ̆ Һץ № ṿᵬҹ ⅞№ ᶭ ̆

ῒ ‰ ̔ 
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ҹ  

ҹҌ  

ҹҌ  

ҹ  

ῒҬ̆ ȁ ȁ №≢ҹҺ № ȁ № Һ

№ Ȃ∞ 4.2-8Ȃ 

4.2-8  

  0.6H   

SW01     

SW02     

SW03     

SW04     

SW05     

SW06     

≠ ҉ ∞≢ ‰̆ Һ № ṿȂ

Ҋ ץ ₮̆ ῤ ṿ ԍ0.25̆ ῤ6ҩ ҹ

Ȃ 

Ŷ ꜚ  

ꜚ ᶭҺ № M2 Kṿԇץ∞ Ȃ|K|ṿ ԍ0.25̆

̕ ӊ̆ Ȃ Kṿҹ ̆ ̕K

ҹ ̆ Ȃ 4.2-9 ̆ Һ |K|ṿ

ԍ0.25̆ Ȃ Һ Kṿ

ҹ ṿ̆ ̆ SW05 ҹ ṿ̆

Ȃ 

  

5.00

2

11 ¢
+

<
M

OK

W

WW

0.25.0

2

11 ¢
+

<
M

OK

W

WW

0.40.2

2

11 ¢
+

<
M

OK

W

WW

2

110.4
M

OK

W

WW +
<

2MW
1KW

1OW
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4.2-9 Kẅ  

  0.6H   

SW01     

SW02     

SW03     

SW04     

SW05     

SW06     

ŷᵩ  

ᵩ ӂ ѿ ꜚȂ ԍ №

↓ └̆ 4.2-10↓₮ ᵩ ṿ ԅ № № ᴍ̆ᵖׅ

֓ Ȃ 

̆ SW01͘SW03 ᵩ Һ ҹẒқ ( )̆, 

SW04ȁSW05 SW06 ᵩ Һ ҹẒ ( )̆ SW01͘

SW06 ᵩ №≢ҹ0.29m/sȁ0.33m/sȁ0.12m/sȁ0.23m/sȁ0.14m/sȁ0.05m/sȂ 

4.2-10 ᵯ Ѓ ᵣЕ cm/sЖ £Є 

  
 0.6H   ҈  

          

SW01 

         

  Ҭ          

         

SW02 

         

  Ҭ          

         

SW03 

         

  Ҭ          

         

SW04 

         

  Ҭ          

         

SW05 
         

  
Ҭ          
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SW06 

         

  Ҭ          

         

̂4̃ ṿ 

1̃  

ᵝ ȁL1ҳ ᵝ №≢ҹ 2.09m2.24m̆ №≢ҹ

3.61m3.85m̆ ӊҊ̆ ᵝ Ȃ 

2̃ ᵝ 

ᵝ L1ҳ ᵝ ᵝ№≢ҹ 1.17m1.24m̆ ᵞ ᵝ№≢

ҹ-0.91m-0.99m̆ ӊҊ̆ ᵝ ᵞ ᵝ ᵞȂ 

3̃ ȁ  

ᵝ ҹ ԍ ̆ ᵝ ȁL1ҳ ᵝ

№≢ҹ8min28minȂ 

ᵝ 4.2-11Ȃ 

4.2-11 ẅ  

ᵝ 

ᵝ   

ᵝ 

(m) 

ᵞ

ᵝ 

(m) 

 

ᵝ 

(m) 

 

ᵞ

ᵝ 

(m) 

ᵝ 

(m) 

 

(m) 

 

(m) 

 

(m) 

 

 

 

(h:mi

n) 

 

 

 

(h:mi

n) 

-  

(h:mi

n) 

 
           

L1             

4.2.2 ҍ ᴇ 

ҍ ᴇ ԋ ԍ202110

20223 ̆

№ ᴇȂ 

4.2.2.1 ᵝ 

ץ ҹҬ ľῃ ȁ ̆ ף Ŀ ↕̆
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ᵝ20ҩ̆ ᵝ10ҩ̆ ȁ ȁ ҙ

ᵝ12ҩ̆ 3 Ȃ ᵝΐᵣ 4.2-12 4.2-9~10Ȃ 

ȇ 3 №̔ ȁ ҍ Ȉ̂ GB17378.3-2007̃

̆ ԍ10m ᵝ ̆ ԍ ԍ10mғ ԍ25m ᵝ

̆ ԍ ԍ25mғ ԍ50m ᵝ ȁ10m ̆ ԍ ԍ

50m ᵝ ȁ10mȁ50m Ȃ aֽ Ȃ

0-20cm Ȃ 

4.2-12 ᵣ  

ᵝ    

XA01 122°7.3373'E 30°13.3479'N ȁ ȁ  

XA02 122°11.6941'E 30°13.2552'N  

XA03 122°16.8027'E 30°13.3788'N ȁ ȁ  

XA04 122°20.3252'E 30°13.4200'N  

XA05 122°26.1651'E 30°13.3891'N ȁ ȁ  

XA06 122°7.3270'E 30°8.7902'N ȁ ȁ  

XA07 122°11.7250'E 30°10.1241'N ȁ ȁ  

XA08 122°16.8851'E 30°10.0932'N  

XA09 122°20.3561'E 30°10.0623'N ȁ ȁ  

XA10 122°26.1497'E 30°10.2065'N  

XA11 122°11.8589'E 30°6.8900'N  

XA12 122°16.0328'E 30°6.3634'N ȁ  

XA13 122°16.94691'E 30°7.1745'N ȁ  

XA14 122°16.9675'E 30°6.3544'N ȁ ȁ  

XA15 122°17.8958'E 30°6.3595'N  

XA16 122°20.6136'E 30°6.0866'N  

XA17 122°26.1754'E 30°6.7046'N ȁ ȁ  

XA18 122°17.0499'E 30°4.1914'N  

XA19 122°20.6960'E 30°0.9779'N ȁ ȁ  

XA20 122°26.1651'E 30°0.9470'N ȁ ȁ  

C1 122°16.5501'E 30°06.2459'N  

C2 122°16.8085'E 30°06.1954'N  

C3 122°17.3679'E 30°06.1490'N  
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4.2-9 ᵣ  
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4.2-10 ᵣ  
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4.2.2.2  

ȁ ȁ ȁ ̂SS̃ȁpHȁ ̂DÕȁ ̂COD̃ȁ

̂PO4-P̃ȁ ̂ NO3-NȁNO2-N NH4-Ñȁ ȁ ̂CuȁPbȁ

ZnȁCdȁ CrȁHgȁAs̃ ̆῍19Ȃ 

4.2.2.3 ҍ  

ȇ Ȉ̂GB17378.3-2007Ҭ̃

ȁ ҍ ȇ Ȉ̂ GB12763.4-2007̃ ȇ

Ȉ ῏ Ȃ 

4.2.2.4  

4.2-13~4.2-14Ȃ 
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4.2-13  Ѓ2021 Є 

ᵝ  
 

 
 

pH 

SS DO COD  

 

 Cu Pb Zn Cd Cr Hg As 

 mg/L mg/L mg/L mg/L mg/L mg/L µg/L  µg/L  µg/L  µg/L  µg/L  µg/L  µg/L  

XA01 
                 

                 

XA02 

                 

10m                 

50m                 

                 

XA03                  

XA04 
                 

                 

XA05 
                 

                 

XA06 
                 

                 

XA07                  

XA08 
                 

                 

XA09 
                 

                 

XA10 
                 

                 

XA11 

                 

Ҭ                 
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XA12 
                 

                 

XA13 
                 

                 

XA14 

                 

10m                 

                 

XA15 

                 

10m                 

                 

XA16 
                 

                 

XA17 
                 

                 

XA18                  

XA19 
                 

                 

XA20 
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4.2-14  Ѓ2022 Є 

ᵝ  
 

 pH 
SS DO COD    Cu Pb Zn Cd Cr Hg As 

 mg/L mg/L mg/L mg/L mg/L mg/L µg/L  µg/L  µg/L  µg/L  µg/L  µg/L  µg/L  

XA01                  

XA02 

                 

10m                 

                 

XA03                  

XA04 
                 

                 

XA05 
                 

                 

XA06 
                 

                 

XA07                  

XA08 
                 

                 

XA09 
                 

                 

 
XA10 

                 

                 

XA11 

                 

10m                 

                 

XA12                  
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XA13 
                 

                 

XA14 

                 

10m                 

                 

XA15 

                 

10m                 

                 

XA16 
                 

                 

XA17 
                 

                 

XA18                  

XA19 
                 

                 

XA20 
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4.2.2.5 ᴇ 

̂1̃ ᴇ  

ᴇ ᴇ̆ ⱴ Ȃ

Ὲ ҹ̔ 

i

i
i

C

C

0

P =  

Ҭ̔Piˈ ‰ ̕ 

Ciˈ ̆mg/m3 Õg/m3̕ 

C0i̍ ‰̆mg/m3 Õg/m3Ȃ 

pH ‰ Ҋ ̔ 

PpH̗
dpH-7.0

pH-7.0
̂ pH<7.0̃ 

PpH̗
0.7-pH

0.7-pH

s

̂ pH>7.0̃ 

Ҭ̔PpH̍ pH ‰ ̕ 

pHˈ pHṿ̕ 

pHd̍ pH ‰Ҋ ̕ 

pHsˈpH‰҉ ̕ 

Ὲ ҹ̔ 

Pi=|DOf-DOi|/εDOf-DOsζεDOiÓDOsζ 

Pi=10-9DOi/DOsεDOiωDOsζ 

Ҭ̔DOf̍ ȁ ᴆҊ ̂mg/L̆̃ Ὲ ̔

DOf=468/̂31.6+T̃̕  

DOi̍ ṿ̕ 

DOs̍ ᴇ ‰ ṿ̆mg/LȂ 

̂2̃ ᴇ ‰ 

ⱳ № ’ ̆XA01βԍѿ ̆ῒ ȇ

‰Ȉ̂ GB3097-1997̃Ҭѿ ᴇ ‰̕XA02ȁXA03ȁXA04ȁXA06ȁ

XA11ȁXA12ȁXA14ȁXA18ȁXA19βԍ ̆ῒ ȇ ‰Ȉ̂ GB3097-
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1997Ҭ̃ ᴇ ‰ X̕A05ȁXA07ȁXA08ȁXA09ȁXA10ȁXA13ȁXA15ȁ

XA16ȁXA17ȁXA20βԍԋ ̆ῒ ȇ ‰Ȉ̂ GB3097-1997̃Ҭԋ

ᴇ ‰Ȃ 

̂3̃ ᴇ  

‰ ᴇ №≢ 4.2-15~16Ȃ 

ᴇ ̆ ȁ ῒז

ȇ ‰Ȉ̂ GB3097-1997̃ ᴇ ‰Ȃ20ҩ ᵝῃ ₮

̆13ҩ ᵝ₮ Ȃ
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4.2-15 ᴍ ҅  

ᵝ 
 

pH DO COD  PO4-P  Cu Pb Zn Cd Cr Hg As 

XA01 
              

              

XA02 

              

10m              

50m              

              

XA03               

XA04 
              

              

XA05 
              

              

               

XA06               

XA07               

XA08 
              

              

XA09 
              

              

XA10 
              

              

XA11 

              

Ҭ              
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XA12 
              

              

XA13 
              

              

XA14 

              

10m              

              

XA15 

              

10m              

              

XA16 
              

              

               

XA17               

XA18               

XA19 
              

              

XA20 
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4.2-16 ᴍ ҅  

ᵝ  pH DO COD  PO4-P  Hg Cr Pb Cd Zn As Cu 

XA01               

XA02 

              

10m              

              

XA03               

XA04 
              

              

XA05 
              

              

XA06 
              

              

XA07               

XA08 
              

              

XA09 
              

              

XA10 
              

              

XA11 

              

10m              

              

XA12 
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XA13 
              

              

XA14 

              

10m              

              

XA15 

              

10m              

              

XA16 
              

              

 

XA17 

              

              

XA18               

XA19 
              

              

XA20 
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4.2.2.6  

̂1̃ ᵩ  

ᴇ ᵝ ᵩ ̆ ҹ

2021 8 17 ̆ ᵝ 4.2-17Ȃ 

4.2-17 ᵯ ᵣ  

 ᵝ   

1 ᶷ 1km 
E122°16ǋ38.82ǋǋ 

N30°6ǋ39.25ǋǋ 

2021 8 17  2  
E122°17ǋ26.85ǋ 

N30°6ǋ9.67ǋǋ 

3  
E122°17ǋ51.18ǋǋ 

N30°4ǋ19.61ǋǋ 

4.2-18Ȃ 

4.2-18 ᵯ ҅  

ᵝ  ᵩ ̂mg/L̃ 

ᶷ 1km 

2021 8 17  

 

  

  

̆ ѿ ‛ ᵩ ̆

ᵝᵩ ҹ0.01mg/LȂ 

̂2̃  

̆ ᵝֽ 20218 ԅ 1

̆ ₮ѿ ̆ ᴇ ѿ

Ḡ Ҭ20193 ̆ ҍ 20223

̆ Ȃ 

20193 ῍ 20ҩ ̆ ᴇ S6ȁ

S11ȁS14ȁS15̓̀ ҩ Ȃ20223 ῍ 20ҩ ̆

ᴇ XA12ȁXA13ȁXA14ȁXA15̓̀ ҩ Ȃ

4.2-19~20Ȃ ᵝᵝ 4.2-11Ȃ 

4.2-19 ᵣ  

 ᵝ   

1 S6 122Á15ǋ21.12ǌĔ30Á7ǋ7.27ǌN 20193  
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2 S11 122Á16ǋ56.06ǌĔ30Á6ǋ50.33ǌN 

3 S14 122Á19ǋ26.18ǌĔ30Á6ǋ3.92ǌN 

4 S15 122Á18ǋ35.93ǌĔ30Á4ǋ51.54ǌN 

5 XA12 122°16.0328'Ĕ 30°6.3634'N 

20223  
6 XA13 122°16.94691'Ĕ 30°7.1745'N 

7 XA14 122°16.9675'Ĕ 30°6.3544'N 

8 XA15 122°17.8958'Ĕ 30°6.3595'N 

4.2-20 ҅  

ᵝ  ̂ ̃ 

S6 

20193  

 

S11  

S14  

S15  

XA12 

20223  

 

XA13  

XA14  

XA15  

ң ̆ 11~13£ӊ Ȃ ң ̆2022

₮ Ҋ Ȃ ̆ ṿҍ

ᵝ ṿ ѿ ̆ ѿ ‛ Ȃ 

4.2-11 ᵝ  



ԑ Ҏ ӫ 

84 

4.2.3 ҍ ᴇ 

ҍ ᴇԍ20224 ̆ ῍ 10ҩ

ᵝ̆ № ᴇȂ 

4.2.3.1 ᵝ 

ᵝ 4.2.2.1Ȃ 

4.2.3.2  

ȁ ȁ ȁCuȁZnȁPbȁCdȁHgȁAsȁCrȂ 

4.2.3.3  

̔ѿ Ȃ 

̔ ȁ ҍ ȇ Ȉ̂ GB17378.3-2007̃

ȇ Ȉ̂ GB12763.4-2007̃ ȇ Ȉ ῏

Ȃ 

4.2.3.4  

4.2-21Ȃ 

4.2-21 ғ  

ᵝ 
   Hg Cd Pb Zn Cu Cr As 

% ×10 -6 

XA03           

XA05           

XA17           

XA20           

XA19           

XA14           

XA09           

XA07           

XA01           

XA06           

4.2.3.5 ᴇ 

̂1̃ ᴇ  



ԑ Ҏ ӫ 

85 

ᴇ̆ ⱴ ȂῈ ҹ̔ 

i

i
i

C

C

0

P =  

Ҭ̔Piˈ ‰ ̕ 

Ciˈ ̆mg/m3 Õg/m3̕ 

C0i̍ ‰̆mg/m3 Õg/m3Ȃ 

̂2̃ ᴇ ‰ 

ҩ ⱳ ̆XA01 ҹ ҙ ̆XA05ȁXA07ȁ

XA09ȁXA17ȁXA20 ҹ Ῑ ̆ ԍѿ ̆ ȇ

Ȉ̂ GB18668-2002ѿ̃ ‰ X̕A03ȁXA06ȁXA14ȁXA19 ҹ ̆

ԍ҈ ̆ ȇ Ȉ̂ GB18668-2002̃҈ ‰Ȃ 

̂3̃ ᴇ  

ᴇ 4.2-22Ȃ 

4.2-22 ᴍ ҅  

ᵝ    Hg Cd Pb Zn Cu Cr As 

XA03           

XA05           

XA17           

XA20           

XA19           

XA14           

XA09           

XA07           

XA01           

XA06           

҉ ̆XA01ȁXA05ȁXA07ȁXA09ȁXA17ȁXA20 Ҭ

ȁ ȁ ȁ ȁ ȁ ȁ ȁ ȁ ȁ ȇ

Ȉ̂ GB18668-2002̃ ѿ ‰ ̕XA03ȁXA06ȁXA14ȁXA19

Ҭ ȁ ȁ ȁ ȁ ȁ ȁ ȁ ȁ ȁ

ȇ Ȉ̂ GB18668-2002̃ ҈ ‰ ̆

Ȃ 
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4.2.4 ҍ ᴇ 

4.2.4.1 a ∆ ֟ⱬ 

ң Ŭ ץ ∆ ֟ⱬ ’ 4.2-23Ȃ 

2021 ᵣҬ Ŭ 1.01~3.50mg/m3ӊ ̆

0.1~1.0mӊ ̆ ⌠∆ ֟ⱬ 15.58~79.65mgC/(m2Ŀd)ӊ ̆

36.17mgC/(m2Ŀd)Ȃ 

2022 ᵣҬ Ŭ 3.75~6.87mg/m3ӊ ̆ 5.87mg/m3̆

ṿ₮ XA07β ̆ ṿ₮ XA11β ̕ ҹ0.1m̆ ⌠∆

֟ⱬ 24.96~45.75mgC/(m2Ŀd)ӊ ̆ 39.10mgC/(m2Ŀd)̆ ṿ₮ XA07

ᵝ̆ ṿ₮ XA11β Ȃ 

4.2-23 Ŭ √ ֥Ⱶ  

 

ᵝ 

  

Ŭ 

mg/m3 

 

m 

∆ ֟ⱬ 

mgC/(m2·d)  

Ŭ 

mg/m3 

 

m 

∆ ֟ⱬ 

mgC/(m2·d)  

XA01       

XA03       

XA05       

XA06       

XA07       

XA09       

XA12       

XA13       

XA14       

XA17       

XA19       

XA20       

4.2.4.2  

̂1̃  

2021 ̆῍ ⌠ 5 ῍45Ȃ2022 ̆῍

⌠ 3 ῍43Ȃΐᵣ 4.2-24Ȃ 

4.2-24  

 
Ҭ  Ҁ  
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ѿ     

1     

2    
 

3     

4    
 

5    
 

6    
 

7    
 

8    
 

9    
 

10     

11    
 

12    
 

13    
 

14    
 

15     

16     

17     

18     

19     

20    
 

21     

22     

23     

24    
 

25    
 

26    
 

27     

28    
 

29     
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30     

31     

32     

33     

34     

35     

36    
 

37    
 

38    
 

39     

40    
 

41     

42    
 

43    
 

44    
 

45    
 

46    
 

ԋ     

47    
 

48    
 

49    
 

50    
 

51     

52     

53     

54     

55     

56    
 

57     

҈     
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58    
 

     

59    
 

ԓ     

60     

2021 ̆ 33̆ 73.33%̕ 9

̆ 20.00%̕ ȁ 1 ̆№≢

2.22%Ȃ 

2022 ̆ 34̆ 79.07%̕ 8 

̆ 18.60%̕ 1 ̆ 2.33%Ȃ 

ΐᵣ 4.2-25Ȃ 

4.2-25  

  
  

 ̂%̃  ̂%̃ 

1      

2      

3      

4      

5      

     

̂2̃ ᴨל  

2021 ̆ ₮ ᴨל ̂ᴨל Ó0.02̃4 ̆№ҹ

ȁ ȁ Ҭ ̆ῒז ᴨל ԍ0.02Ȃ

ᵬҹ ѿᴨל ̆ᴨל ⌠0.49̆ ү ҹ2.15Ĭ105cells/m3Ȃΐᵣ

4.2-26Ȃ 

4.2-26 ᴮׂש ᴮׂש ЃYÓ0.02Є ҵ  

  Y ү (105cells/m3) 
    
    
    

Ҭ     

2022 ̆ ₮ ᴨל ̂ᴨל Ó0.02̃7 ̆№≢ҹ

ȁ ȁ ȁ ȁ ȁ ᾣ
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̆ῒז ᴨל ԍ 0.02Ȃ ᵬҹ ѿᴨל ̆ᴨל ⌠ 0.33̆

ү ҹ1.92Ĭ105cells/m3Ȃΐᵣ 4.2-27Ȃ 

4.2-27 ᴮׂש ᴮׂש ЃYÓ0.02Є ҵ  

  Y ү (105ҩ/m3) 

    

    

    

    

    

    

ᾣ     

̂3̃ ү №  

2021 ̆ № Ҍ ̆ ᵝӊ ү ≢ ̆ ү

0.73Ĭ105~11.74Ĭ105cells/m3̆ ү ҹ4.41Ĭ105cells/m3̆ 4.2-28Ȃ

ү ṿ₮ XA07 ̆ ṿ₮ XA17 Ȃ ү №

4.2-1Ȃ 

4.2-28 ҵ ɻ ɻҵ ɻ ᴮׂש  

ᵝ 
ү  

(×105cells/m3) 
H' J ү d C 

XA01      

XA03      

XA05      

XA06      

XA07      

XA09      

XA12      

XA13      

XA14      

XA17      

XA19      

XA20      

2022 ̆ № Ҍ ̆ ᵝӊ ү ≢ ̆

ү 1.48Ĭ105~22.15Ĭ105cells/m3̆ ү ҹ5.77Ĭ105cells/m3̆ 4.2-

29Ȃ ү ṿ₮ XA07 ̆ ṿ₮ XA06 Ȃ ү №

4.2-11~12Ȃ 
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4.2-29 ҵ ɻ ɻҵ ɻ ᴮׂש  

ᵝ ү  
(×105cells/m3) 

H' J ү d C 

XA01      

XA03      

XA05      

XA06      

XA07      

XA09      

XA12      

XA13      

XA14      

XA17      

XA19      

XA20      

̂4̃ №  

4.2-30 ̆ ԍ1.73⌠3.07ӊ׃ ̆

ṿҹ2.46̕ ԍ0.39⌠0.74ӊ׃ ̆ ṿҹ0.56̕ү ⌠ԍ0.72׃

1.38ӊ ̆ ṿҹ1.10̕ ԍ0.17⌠0.47ӊ׃ ̆ ṿҹ0.29Ȃ ᵣ ̆

№ ᵝ Ҭ ẒҊ ү̆ Ҭ Ẓ҉̆

Ҭ ̆ ᵞ̆ ѿ ̆ №

4.2-13 Ȃ 

4.2-31 ̆ ԍ2.06⌠3.58ӊ׃ ̆

ṿҹ2.86̕ ԍ0.45⌠0.83ӊ׃ ̆ ṿҹ0.66̕ү ⌠ԍ0.70׃

1.41ӊ ̆ ṿҹ1.07̕ ⌠ԍ0.11׃ 0.41ӊ ̆ ṿҹ0.23Ȃ ᵣ ̆

№ ᵝ Ҭ Ẓ҉̆ү ̆

Ҭ Ẓ҉̆ ᵞ̆ Ȃ № 

4.2-14 Ȃ 

4.2.4.3 ꜚ  

̂1̃  

2021 2022 ῍ ⌠ ꜚ 11 50̆ΐᵣ

ꜚ 4.2-30̆ 4.2-31Ȃ 
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2021 ̆ ῍ ⌠ ꜚ 11 39̂ ᵣ Ȃ̃

Һ ҹ ̆῍ 17 ̆ 43.59%̕ῒ ҹ 6 ̆

15.38%̕ῒ Ȃ 

2022 ̆ ῍ ⌠ ꜚ 7 26̂ ᵣ Ȃ̃Һ

ҹ ̆῍ 19 ̆ 73.08%̕ῒ ҹ ᵣ 2 ̆

7.69%̕ῒ Ȃ 

4.2-30 ꜠  

 Ҭ  Ҁ    

ѿ     

1     

2     

ԋ     

3     

4     

҈     

5     

6     

     

7     

ԓ     

8     

9     

10     

11     

12     

13     

Έ     

14     

15     

16     

17     

18     

19     

20     

21     

22     

23     

24     

25     
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26     

27     

28     

29     

30     

31     

32     

33     

34     

35     
36     

37     

38     

30     

҂     

40     

41     

42     

ῇ     

43     

Ӝ     

44     

45     

     

46     

47     

48     

ѿ     

49     

50     

51     

52     

4.2-31 ꜠  

  
  

 %  % 

1      

2      

3      

4      

5      

6      

7      

8      
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9      

10      

11 ᵣ     

     

̂2̃ ᴨל  

2021 ̆ ꜚ ᴨל ̂YÓ0.02̃̓̀ 6 №̆≢ҹ ┬ ȁ

֒ ȁ ȁ ȁҬ Ẋ ȂῒҬ ┬

ᴨ̆לᴨל ү №≢ҹ 0.136.00ind./m3̆ ү 17.21%̕ῒ

֒ ̆ᴨל ү №≢ҹ 0.115.57ind./m3̆ ү 15.98%Ȃ

ΐᵣ 4.2-32Ȃ 

2022 ̆ ꜚ ᴨל ῍ 4 ̆№≢ҹ ┬ ȁҬ

ȁᾥ ֒ ȂῒҬ ┬ ᴨ̆לᴨל ү №

≢ҹ0.2313.24ind./m3̆ ү 25.08%̕ῒ Ҭ ̆ᴨל ү

№≢ҹ0.1611.23ind./m3̆ ү 21.27%Ȃΐᵣ 4.2-33Ȃ 

4.2-32 ꜠ ᴮׂש ᴮׂש ЃYÓ0.02Є ҵ  

   Y ү ind./m3 ү % 

1 ┬      

2 ֒      

3      

4  ꜚ     

5 Ҭ Ẋ      

6      

4.2-33 ꜠ ᴮׂש ᴮׂש ЃYÓ0.02Є ҵ Ѓind./m3Є 

   Y ү  ү % 

1 ┬      
2 Ҭ      
3 ᾥ      
4 ֒      

̂3̃ ү  

ꜚ ү 4.2-34Ȃ 

2021 ̆ ꜚ ү 20.00~72.00ind./m3ӊ ̆ ṿҹ

34.90ind./m3̆ ṿ₮ XA03β ̆ ṿ₮ XA06β ̆ү ṿ₮

ѿ ̂ 4.2-15̃Ȃ ꜚ 5.00~19.00mg/m3ӊ ̆

ṿҹ9.89mg/m3̆ ṿ₮ XA07β ̆ ṿ₮ XA06β ̆
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ṿ₮ ð ð ̂ 4.2-16̃Ȃ 

2022 ̆ ꜚ ү 17.14~107.50ind./m3ӊ ̆ ṿ

ҹ52.78ind./m3̆ ṿ₮ XA07β ̆ ṿ₮ XA14β ̆ ᵝ №

4.2-17 ̕ ꜚ 4.29~25.00mg/m3ӊ ̆ ṿҹ9.42mg/m3̆

ṿ₮ XA07β ̆ ṿ₮ XA12β ̆ ᵝ № 4.2-18 Ȃ 

4.2-34 ꜠ ҵ  

ᵝ 
  

ү (ind./m3) (mg/m3̃ ү (ind./m3) (mg/m3̃ 

XA01     

XA03     

XA05     

XA06     

XA07     

XA09     

XA12     

XA13     

XA14     

XA17     

XA19     

XA20     

̂4̃ ꜚ №  

ꜚ ȁ ȁү ȁ 4.2-35Ȃ

2021 ̆ ꜚ H' 2.18~3.52ӊ ̆ ṿҹ

2.76̆ ṿ₮ XA13β ̆ ṿ₮ XA03β ̆ ᵣ№ ҉ ̂

ץ4.2-19̃̆ ð ҹ ̆ ᶷ ԍқᶷ Ȃ

J' 0.84~0.95ӊ ̆ ṿҹ0.90̆ ṿ₮ XA19β ̆ ṿ₮

XA05β Ȃү d 0.65~2.25ӊ ̆ ṿҹ 1.20̆ ṿ₮ XA13

ᵝ̆ ṿ₮ XA03β Ȃ C 0.12~0.24ӊ ̆ ṿҹ0.17̆

ṿ₮ XA03β ̆ ṿ₮ XA13β Ȃ 

2022 ̆ ꜚ H' 1.85~2.97ӊ ̆ ṿ

ҹ2.40̆ ṿ₮ XA13β ̆ ṿ₮ XA07β Ȃ J' 0.80~0.95

ӊ ̆ ṿҹ 0.87̆ ṿ₮ XA09β ̆ ṿ₮ XA07XA20β Ȃ
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ү d 0.61~1.27ӊ ̆ ṿҹ0.88̆ ṿ₮ XA13β ̆ ṿ₮

XA14β Ȃ C 0.15~0.33ӊ ̆ ṿҹ0.23̆ ṿ₮ XA07

ᵝ̆ ṿ₮ XA13β ̆ ᵝ № 4.2-20Ȃ 

4.2-35 ꜠  

ᵝ 
  

H' 
 

J' 
ү  

d 
 

C 
 

H' 
 

J' 
ү  

d 
 

C 

XA01         

XA03         

XA05         

XA06         

XA07         

XA09         

XA12         

XA13         

XA14         

XA17         

XA19         

XA20         

4.2.4.4  

̂1̃  

ң 4.2-36̆ 4.2-37Ȃ 

2021 ̆̓̀ ₮34 ̆ №≢ҹ̔ 12̆ 35.29%̕

ᵣꜚ 5 ̆ 14.71%̕ ꜚ 15̆ 44.12%̕ ꜚ 1 ̆ 2.94%̕

1 ̆ 2.94%Ȃ ꜚ Һ Ȃ 

2022 ̆̓̀ ₮44 ̆ №≢ҹ̔ 17̆ 38.64%̕

ᵣꜚ 5 ̆ 11.36%̕ ꜚ 16̆ 36.36%̕ ꜚ 1 ̆ 2.28%̕

5 ̆ 11.36%Ȃ ꜚ Һ Ȃ 

4.2-36  

 Ҭ  Ҁ    
ѿ     
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1     
2     
3     
4     

5     
6     
7     
8     
9     

10     
11     
12     
13     

14     
15     

16     
17     
18     
19     
20     

21     

22     
ԋ     

23     
24     
25     

26     
27     
28     
҈     

29     
30     
31     
32     

33     

34     
35     
36     
37     
38     

39     
40     
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41     
42     
43     

44     
45     
46     
47     
48     

     
49     
ԓ     
50     
51     
52     
53     
54     

4.2-37  

  
  

 ᶛ%  ᶛ% 

1      
2 ᵣꜚ      
3 ꜚ      
4 ꜚ      
5      

     

̂2̃ ᴨל  

2021 ̆ ᴨל ̂YÓ0.02̃῍ 2 ̆ҹҜ Ҍ

ṕ ȂῒҬҌṕ ᴨל ᴨ̆ל №≢ҹ0.0948.33ҩ/m2̕ 

Ҝ ᴨל №≢ҹ0.0244.17ҩ/m2Ȃΐᵣ 4.2-38Ȃ 

4.2-38 2021 ᴮׂש ᴮׂש ЃYЄ 

 ᴨל   ᴨל ̂Ỹ   % 

1 Ҍṕ      

2 Ҝ      

2022 ̆ ᴨל ̂YÓ0.02̃῍ 3 ̆ҹҌṕ ȁ

ȂῒҬҌṕ ᴨל ᴨ̆ל №≢ҹ0.039

4.17ҩ/m2̕ ᴨל №≢ҹ0.0313.33ҩ/m2̕

ᴨל №≢ҹ0.0294.17ҩ/m2Ȃΐᵣ 4.2-39Ȃ 
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4.2-39 2021 ᴮׂש ᴮׂש ЃYЄ 

 ᴨל   ᴨל ̂Ỹ   % 

1 Ҍṕ      

2  ꜚ     

3  ᵣꜚ     

̂3̃  

2021 ̆ ҹ44ҩ/m2̆ 20~100ҩ/m2̆

ṿ₮ 20 ᵝ̕ ҹ2.73g/m2̆ 0.24~14.10g/m2̆ ṿ₮

3 ᵝȂ № 4.2-21 4.2-22 Ȃ 

2022 ̆ ҹ36ҩ/m2̆ 20~70ҩ/m2̆

ṿ₮ 1 ᵝ̕ ҹ 2.49g/m2̆ 0.09~10.50g/m2̆ ṿ₮

13 ᵝȂ № 4.2-23 4.2-24 Ȃ 

ң 4.2-40Ȃ 

4.2-40  

ᵝ 
  

(N) (ҩ/m2) (g/m2) (N) (ҩ/m2) (g/m2) 

XA01       

XA03       

XA05       

XA06       

XA07       

XA09       

XA12       

XA13       

XA14       

XA17       

XA19       

XA20       

̂4̃ №  

2021 ̆ ṿҹ 1.29̂ 4.2-41̃̆

0.92~1.79ӊ Ȃ ṿҹ0.94̆ 0.86~1.00ӊ ̕

ү ṿҹ 0.44̆ 0.29~0.73ӊ ̕ ṿҹ 0.43̆

ӊ 0.26~0.56Ȃ № 4.2-25 Ȃ 
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4.2-41  

ᵝ H' J' ү d C 

XA01     
XA03     
XA05     
XA06     
XA07     
XA09     
XA12     
XA13     
XA14     
XA17     
XA19     
XA20     

2022 ̆ ṿҹ 1.33̂ 4.2-42̃̆

0.92~1.92ӊ Ȃ ṿҹ0.97̆ 0.87~1.00ӊ ̕

ү ṿҹ 0.47̆ 0.26~0.77ӊ ̕ ṿҹ 0.42̆

ӊ 0.28~0.56Ȃ № 4.2-26 Ȃ 

4.2-42  

ᵝ H' J' ү d C 

XA01     
XA03     
XA05     
XA06     
XA07     
XA09     
XA12     
XA13     
XA14     
XA17     
XA19     
XA20     

4.2.4.5  

῍ ҈ ̆XAT01ҹ ̆XAT02XAT03

ҹֲ ̆Ҭᵞ ҹ Ȃ 

̂1̃  
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2021 ̆ ῍ ⌠ 4 31Ȃ

ץ ᵣꜚ ̆ҹ18̂ 58.06%̃̆ ῒ ҹ 10̂ 32.26%̃̕

̆ 2 ̂ 6.45%̃ 1 ̂ 3.23%Ȃ̃ 

2022 ̆̓̀ 26Ȃ ץ ᵣꜚ ̆ҹ15

̂ 57.69%̃̆ ῒ ҹ 10̂ 38.46%̃̕ ̆ 1 ̂ 3.85%Ȃ̃

ң 4.2-43 ̆ΐᵣ 4.2-44Ȃ 

4.2-43  

 Ҭ  Ҁ    

ѿ     

1     

2     

ԋ     

3     

4     

5     

6     

7     

8     

9     

10     

11     

12     

13     

14     

15     

16     

17     

18     

19     

20     

21     

22     

҈     

23     

24     

25     

26     

27     

28     
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29     

30     

31     

32     

33     

34     

35     

36     

37     

     

38     

4.2-44  

  
  

 ᶛ%  ᶛ% 

1    
  

2 ᵣꜚ      
3 ꜚ      
4      

     

̂2̃ ᴨל  

2021 ̆ Һ ᴨל ̂YÓ0.02̃῍ 7 ̆№≢ҹ ȁ

ȁҬ ȁ ȁ ȁ ȂῒҬҬ ᴨל

̆ᴨל №≢ҹ0.20625ҩ/m2̕ ᴨל  

№≢ҹ 0.14718ҩ/m2̕ ᴨל №≢ҹ 0.132

16ҩ/m2̕ ᴨל №≢ҹ0.12723ҩ/m2̕ ᴨל  

№≢ҹ0.10312ҩ/m2Ȃ ᴨל №≢ҹ 

0.0749ҩ/m2̕ ᴨל №≢ҹ 0.0204ҩ/m2Ȃΐᵣ

4.2-45Ȃ 

4.2-45 2021 ᴮׂש ᴮׂש ЃYÓ0.02Є 

ᴨל   Y (ҩ/m2) 
Ҭ  ᵣꜚ    

 ᵣꜚ    
 ᵣꜚ    

 ᵣꜚ    
 ᵣꜚ    

 ᵣꜚ    
 ᵣꜚ    
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2022 ̆ Һ ᴨל ̂YÓ0.02̃῍ 8 ̆№≢ҹ ȁ

ȁҬ ȁ ȁ ȁ ȁ ȂῒҬ

ᴨל ̆ᴨל №≢ҹ0.25566ҩ/m2̕ ᴨל  

№≢ҹ0.19150ҩ/m2̕ ᴨל №≢ҹ 

0.13736ҩ/m2̕ ᴨל №≢ҹ0.05923ҩ/m2̕  

ᴨל №≢ҹ0.04116ҩ/m2̕Ҭ ᴨל  

№≢ҹ 0.04116ҩ/m2̕ ᴨל №≢ҹ 0.02711ҩ

/m2̕ ᴨל №≢ҹ0.0239ҩ/m2Ȃΐᵣ 4.2-46Ȃ 

4.2-46 2022 ᴮׂש ᴮׂש ЃYƎ0.02Є 

ᴨל   Y (ҩ/m2) 
 ᵣꜚ    

 ᵣꜚ    
 ᵣꜚ    

 ᵣꜚ    
 ᵣꜚ    

Ҭ  ᵣꜚ    
 ᵣꜚ    
 ᵣꜚ    

̂3̃  

2021 ̆ ҹ 121ҩ/m2̕

ҹ11.02g/m2Ȃῒ № 4.2-27 4.2-28 Ȃ 

4.2-47 ̆2021 ̆3 96~139ҩ/m2

ӊ ̆ ṿҹ121ҩ/m2̆T2 ̆ῒ ҹT3 ȂῒҬ̆

ҹ T3>T2>T1̆Ҭ ҹ T2>T1=T3̆ᵞ

ҹT1>T2>T3Ȃ 

3 9.28~12.32g/m2ӊ ̆ ṿҹ11.02g/m2̆

ṿᵝԍT1 ̆ῒ ҹT2 ȂῒҬ̆ ҹT1>T2>T3̆Ҭ

ҹT2>T1>T3̆ᵞ ҹT1>T3>T2Ȃ 

4.2-47 (ү/m2) (g/m2) 

 (ҩ)   Ҭ ᵞ ṿ 

 9      
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T1      

 

T2 8 
     

     

 

T3 8 
     

     

ṿ 8 
     

     

2022 ̆ ҹ 260ҩ/m2̕

ҹ22.54g/m2Ȃῒ № 4.2-29 4.2-30 Ȃ 

4.2-48 ̆2022 ̆3 199~309ҩ

/m2ӊ ̆ ṿҹ260ҩ/m2̆T3 ̆ῒ ҹT2 ȂῒҬ̆

ҹ T2>T3>T1̆Ҭ ҹ T3>T2>T1̆ᵞ

ҹT3>T1>T2Ȃ 

3 21.65~23.52g/m2ӊ ̆ ṿҹ 22.54g/m2̆

ṿᵝԍT1 ̆ῒ ҹT2 ȂῒҬ̆ ҹT2>T3>T1̆Ҭ

ҹT1>T3>T2̆ᵞ ҹT1>T2>T3Ȃ 

4.2-48 (ү/m2) (g/m2) 

 (ҩ)   Ҭ ᵞ ṿ 

T1 8 
     

     

T2 8 
     

     

T3 10 
     

     

ṿ 9 
     

     

̂4̃ №  

2021 ̆ ṿҹ 2.68̆

2.42~3.02ӊ ̕ ṿҹ0.87̆ 0.81~0.95ӊ ү̕ ṿҹ1.25̆

1.16~1.41ӊ ̕ ṿҹ0.20̆ 0.14~0.26̂ 4.2-49̃̆

№ 4.2-31Ȃ ᵣ ̆

Ҭ ̆ү Ҭ ̆ Ҭ Ẓ҉̆ ᵞ̆
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Ȃ 

4.2-49 Ѓ2021 Є 

 H' Jô ү d C 

T1     

T2     

T3     

2022 ̆ ṿҹ 2.76̆

2.33~3.10ӊ ̕ ṿҹ0.89̆ 0.78~0.95ӊ ү̕ ṿҹ1.15̆

1.04~1.32ӊ ̕ ṿҹ0.17̆ 0.13~0.24̂ 4.2-50̃̆

№ 4.2-32Ȃ 

4.2-50 Ѓ2022 Є 

 H' Jô ү d C 

T1     

T2     

T3     

4.2.4.6 ᵣ  

̂1̃2021  

2021 ׆̆ ҙ Ҭ ԅ5 ̂ ȁ

ȁ ȁ ȁ ̃̆ 2 ̂ ȁ҈ ̃̆ ῒ Ҭ

7 ̂CuȁPbȁZnȁCdȁ HgȁAsȁCr̃ № ̆

4.2-51Ȃ 

4.2-51 2021 Ѓ Є 

  ᵝ  
Cd 

10-6 

Pb 

10-6 

Cr 

10-6 

Cu 

10-6 

Zn 

10-6 

Hg 

10-6 

As 

10-6 

 

10-6 

  XA01         

  XA03         

҈   XA05         

҈   XA06         

  XA07         

  XA09         

  XA12         
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  XA13         

  XA14         

  XA17         

  XA19         

  XA20         

Ҭ Ҭ Cd ṿ 0.317¦10-6͘0.405¦10-6ӊ ̆ 0.347¦10-

6̆Pb ṿ 0.202¦10-6͘0.609¦10-6ӊ ̆ 0.390¦10-6̕Cr ṿ

0.103¦10-6͘0.199¦10-6ӊ ̆ 0.131¦10-6̕Cu ṿ 5.78¦10-6~16.05¦10-

6ӊ ̆ 10.31¦10-6̕Zn ṿ 9.26¦10-6͘15.14¦10-6ӊ ̆ 11.84¦10-

6 H̕g ṿ 0.036¦10-6͘0.091¦10-6ӊ ̆ 0.058¦10-6 A̕s ṿ

0.31¦10-6͘0.43¦10-6ӊ ̆ 0.36¦10-6̕ ṿ 8.5¦10-6͘9.9¦10-6ӊ

̆ 9.0¦10-6Ȃ 

Ҭ ҬCd ṿ 0.014¦10-6͘0.051¦10-6ӊ ̆ 0.035¦10-6̆

Pb ṿ 0.125¦10-6͘0.554¦10-6ӊ ̆ 0.344¦10-6 C̕rṿ 0.040 

¦10-6͘0.139¦10-6ӊ ̆ 0.076¦10-6 C̕u ṿ 0.08¦10-6~0.15¦10-6ӊ ̆ 

0.11¦10-6̕Zn ṿ 2.93¦10-6͘5.03¦10-6ӊ ̆ 3.90¦10-6̕Hg

ṿ 0.011¦10-6͘0.021¦10-6ӊ ̆ 0.016¦10-6̕As ṿ 0.02¦10-

6͘0.24¦10-6ӊ ̆ 0.09¦10-6̕ ṿ 5.0¦10-6͘6.8¦10-6ӊ ̆

5.9¦10-6Ȃ 

̂2̃ 2022  

2022 ׆̆ ҙ Ҭ ԅ4 ̂

ȁ₴ ȁ ȁ ̃̆ 2 ̂ ȁ҈ ̃̆ ῒ Ҭ7

̂CuȁPbȁZnȁCdȁ HgȁAsȁCr̃ № ̆

4.2-52Ȃ 

4.2-52 2022 Ѓ Є 

  ᵝ  
Cd 

10-6 

Pb 

10-6 

Cr 

10-6 

Cu 

10-6 

Zn 

10-6 

Hg 

10-6 

As 

10-6 

 

10-6 

҈   XA09         

҈   XA20         

  XA06         
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  XA07         

  XA12         

  XA14         

  XA01         

  XA13         

₴   XA03         

₴   XA05         

₴   XA17         

₴   XA19         

Ҭ ҬCd ṿ 0.369¦10-6͘0.511¦10-6ӊ ̆ 0.452¦10-6̆

Pb ṿ 0.213¦10-6͘0.282¦10-6ӊ ̆ 0.246¦10-6̕Cr ṿ 0.087 

¦10-6͘0.130¦10-6ӊ ̆ 0.105¦10-6̕Cu ṿ 8.08¦10-6~10.11¦10-6ӊ ̆

9.11¦10-6̕Zn ṿ 11.30¦10-6͘19.98¦10-6ӊ ̆ 16.83¦10-6̕Hg

ṿ 0.040¦10-6͘0.055¦10-6ӊ ̆ 0.048¦10-6̕As ṿ 0.79¦10-6͘

0.95¦10-6ӊ ̆ 0.85¦10-6̕ ṿ 9.8¦10-6͘11.1¦10-6ӊ ̆ 10.3

¦10-6Ȃ 

Ҭ ҬCd ṿ 0.056¦10-6͘0.083¦10-6ӊ ̆ 0.071¦10-6̆Pb

ṿ 0.261¦10-6͘0.428¦10-6ӊ ̆ 0.331¦10-6̕Cr ṿ 0.023¦10-

6͘0.050¦10-6ӊ ̆ 0.037¦10-6 C̕u ṿ 0.14¦10-6~0.31¦10-6ӊ ̆ 0.24

¦10-6 Z̕n ṿ 2.38¦10-6͘8.76¦10-6ӊ ̆ 6.52¦10-6 H̕g ṿ 0.008

¦10-6͘0.032¦10-6ӊ ̆ 0.019¦10-6 A̕s ṿ 0.13¦10-6͘0.73¦10-6ӊ ̆

0.30¦10-6̕ ṿ 5.4¦10-6͘8.0¦10-6ӊ ̆ 7.0¦10-6Ȃ 

̂3̃ ᵣ ᴇ 

1̃ ᴇ  

ᴇ̆ ⱴ ȂῈ ҹ̔ 

i

i
i

C

C

0

P =  

Ҭ̔Piˈ ‰ ̕ 

Ciˈ ̆mg/m3 Õg/m3̕ 

C0i̍ ‰̆mg/m3 Õg/m3Ȃ 
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2̃ ᴇ ‰ 

ᴇ ȇῃ Ȉ

ṿ ̆ ȇ ԋ ῃ Ȉ ṿȂ 

3̃ ᴇ  

2021 ᴇ ‰ 4.2-53Ȃ 

4.2-53 2021 ᴍ ẅ 

  ᵝ  Cd Pb Cr Cu Zn Hg  

  XA01        

  XA03        

҈   XA05        

҈   XA06        

  XA07        

  XA09        

  XA12        

  XA13        

  XA14        

  XA17        

  XA19        

  XA20        

̆ ̂ ̃ Ҭ6 ԍ

ṿ̆ ᴇ ‰Ȃ 

2021 ᴇ ‰ 4.2-54Ȃ 

4.2-54 2022 ᴍ ẅ 

  ᵝ  Cd Pb Cr Cu Zn Hg  

҈   XA09        

҈   XA20        

  XA06        

  XA07        

  XA12        

  XA14        

  XA01        

  XA13        

₴   XA03        

₴   XA05        
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₴   XA17        

₴   XA19        

̆ Ҭ ᴇ ‰ ԍ1̆ ᴇ

‰Ȃ 

4.2.4.7 ҙ  

̂1̃  

2021 2022 4.2-55̆

4.2-56Ȃ 

2021 ̆ № ῍ ₮ 40 ȂῒҬ̆

21 ̆ 52.50%̕ 14 ̆ 35.00%̕ 5 ̆

12.50%Ȃ ᵝ № Ҍ ῒ̆ҬXA05 ᵝ ҹ̆23 ̕

ᵝ₮ XA13 XA19 ᵝ̆ ֽ 7 Ȃ 

2022 ̆ № ῍ ₮ 37 ȂῒҬ̆

19 ̆ 51.35%̕ 13 ̆ 35.14%̕ 5 ̆

13.51%Ȃ ᵝ № Ҍ ῒ̆ҬXA20 ᵝ ҹ̆25 ̕

ᵝ₮ XA06 ᵝֽ̆ 9 Ȃ 

4.2-55 ҟ  

  Ҁ    

ѿ     
1     
2     

3     
4     
5     
6     
7     
8     
9     
10     
11     
12     

13     

14     
15     
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16     
17     

18     
19     

20     

21     

22     

23     

24     

25     

ԋ     

26     

27     

28     

29     

30     

31     

32     

33     

34     

35     

36     

37     

38     

39     

40     

41     

42     

43     

҈     

44     

45     

46     

47     

48     

49     

 

  



ԑ Ҏ ӫ 

111 

4.2-56 ⅎ  

 
  

 № ̂%̃  № ̂%̃ 

     
     
     
     

̂2̃ ̂ ȁ ̃№  

ң 4.2-57Ȃ 

2021 ̆ № ҹ77.54%̆

№ ҹ3.66%̆ № ҹ18.79%Ȃ

№ ҹ39.48%̆ № ҹ43.68%̆

№ ҹ16.84%ȂῒҬ̆ № ᴨ̆ל №

ᴨלȂ 

2022 ̆ № ҹ56.45%̆

№ ҹ4.83%̆ № ҹ38.73%Ȃ

№ ҹ26.03%̆ № ҹ40.69%̆

№ ҹ33.28%ȂῒҬ̆ № ᴨ̆ל №

ᴨלȂ 

4.2-57 ( ɻ )ⅎ ⅎ  

 
  

№ ̂%

̃ 

№ ̂%

̃ 

№ ̂%

̃ 

№ ̂%

̃      

ꜚ  

     

     

     

̂3̃ ҙ  

2021 ̆ ҙ ṿҹ346.45kg/km2ȂῒҬ̆

ҹ265.48kg/km2̕ ҹ14.04kg/km2̕ ҹ66.93kg/km2Ȃ 

2021 ̆ ҙ ṿҹ20.37×103ind/km2ȂῒҬ̆

ҹ7.89×103ind/km2̕ ҹ9.33×103ind/km2̕ ҹ3.15×103ind/km2Ȃ 
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2022 ̆ ҙ ṿҹ361.02kg/km2ȂῒҬ̆

ҹ193.18kg/km2̕ ҹ18.26kg/km2̕ ҹ149.57kg/km2Ȃ 

2022 ̆ ҙ ṿҹ22.43×103ind/km2ȂῒҬ̆

ҹ6.12×103ind/km2̕ ҹ8.87×103ind/km2̕ ҹ7.44×103ind/km2Ȃ ң

ҙ 4.2-58Ȃ 

4.2-58 ҟ  

 
 

  

 

̂kg/km2̃ 
 

̂103ind./km2̃ 
 

̂kg/km2̃ 
 

̂103ind./km2̃ 

     

ꜚ  
     

     

     

̂4̃ ̂ ȁ ̃ №  

ҙ ᵀ ₮ Ҍ ᵝ ҙ ̂ ȁ

̃̆ 4.2-59 Ȃ 

4.2-59 ᵣ ҟ ɻ  

ᵝ 

  

 

̂kg/km2̃ 
 

̂103ind/km2̃ 
 

̂kg/km2̃ 
 

̂103ind/km2̃ 

XA01     

XA03     

XA05     

XA06     

XA07     

XA09     

XA12     

XA13     

XA14     

XA17     

XA19     

XA20     

2021 ̆ ᵝ ҙ № 39.83kg/km2~1020.99kg/km2

ӊ ̆ ṿҹ346.45kg/km2Ȃ ҙ XA17 ᵝ̆ ᵞ XA12

ᵝȂῒҬXA01 ȁXA03 ȁXA05 ȁXA09 XA17 ᵝ ԍ
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Ȃ 

2021 ̆ ᵝ ҙ №

3.60×103ind/km2~56.06×103ind/km2ӊ ̆ ṿҹ20.37×103ind/km2Ȃ ҙ

XA01 ᵝ̆ ᵞ XA12 ᵝȂῒҬXA01 ȁXA03 ȁXA05 ȁXA06

ȁXA07 XA09 ᵝ ԍ Ȃ 

2022 ̆ ᵝ ҙ № 50.20kg/km2~946.61kg/km2

ӊ ̆ ṿҹ361.02kg/km2Ȃ ҙ XA03 ᵝ̆ ᵞ XA06

ᵝȂῒҬXA01 ȁXA03 ȁXA05 ȁXA07 XA14 ᵝ ԍ

Ȃ 

2022 ̆ ᵝ ҙ №

4.18×103ind/km2~54.00×103ind/km2ӊ ̆ ṿҹ22.43×103ind/km2Ȃ ҙ

XA03 ᵝ̆ ᵞ XA13 ᵝȂῒҬXA01 ȁXA03 ȁXA05 ȁXA07

ȁXA09 XA14 ᵝ ԍ Ȃ 

̂5̃ ᴨל  

2021 ̆ ᴨל ҹ ȁ҈ ȁ ȁ ₴ ῍

5 Ȃ ҹ ȁ ȁ ȁҬ ȁ ῍ 6

Ȃ ҙ ᴨל ṿ̂IRĨ 4.2-60Ȃ 

2022 ̆ ᴨל ҹ҈ ȁ ȁ ȁ₴ ȁ ȁ

῍ 6 Ȃ ҹ ȁҬ ȁ ȁ ȁ ῍

5 Ȃ ҙ ᴨל ṿ̂IRĨ 4.2-61Ȃ 

4.2-60 ᴮׂש ẅЃIRIЄ 

  N% W% F% IRI 
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4.2-61 ᴮׂש ẅЃIRIЄ 

  N% W% F% IRI 

      

      

      

      

      

      

      

      

      

      

      

̂6̃ ᵣ ȁᵣ ᵣ ᶛ 

2021 ̆ ᵣ ҹ14.41cm̆ ҹ4.55cm̆ ҹ

5.75cmȂ ᵣ ҹ36.58ğ ҹ1.56ğ ҹ20.79gȂ ᵣ ᶛҹ

17.78%̆ ҹ15.71%̆ ҹ39.18%̂ 4.2-62̃ Ȃ Ҍ ᵣ

ȁ ᵣ ȁᵣ ȁ ᵣ ᵣ ᶛ̆ 4.2-63 Ȃ 

2022 ̆ ᵣ ҹ12.36cm̆ ҹ4.33cm̆ ҹ

5.84cmȂ ᵣ ҹ37.74ğ ҹ2.06ğ ҹ20.26gȂ ᵣ ᶛҹ

35.82%̆ ҹ16.27%̆ ҹ29.90%̂ 4.2-64̃ Ȃ Ҍ ᵣ

ȁ ᵣ ȁᵣ ȁ ᵣ ᵣ ᶛ̆ 4.2-65 Ȃ 

4.2-62 ⅎ ᵩ ɻᵩ ᵩ ᶡ 

 ᵣ ̂cm̃ ᵣ ̂g̃ ᵣ % 
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4.2-63 Ғ ᵩ ɻᵩ ⅎ ғ ᵩ ᶡЃ Є 

  
ᵣ ̂cm̃ ᵣ (g) 

ᵣ % 
 ṿ  ṿ 

       

       

 ₴       

 ₇       

       

       

       

       

       

 
 

     

       

       

 Ҭ       

       

       

       

       

 Ҭ

 
     

       

       

       

       

       

 ҈       

       

       

       

       

       

 ᴏ       

       

       

       

       

 ᴏ       

 Ҭ       

 Ҭ       
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4.2-64 ⅎ ᵩ ɻᵩ ᵩ ᶡ 

 ᵣ ̂cm̃ ᵣ ̂g̃ ᵣ % 

    

    

    

4.2-65 Ғ ᵩ ɻᵩ ⅎ ғ ᵩ ᶡЃ Є 

  
ᵣ ̂cm̃ ᵣ (g) 

ᵣ % 
 ṿ  ṿ 

       

 ₴       

 ₇       

       

       

       

       

       

 
 

     

       

       

       

       

       

       

       

 Ҭ

 
     

 Ҭ       

       

       

       

 ҈       

       

       

       

       

 ᴏ       

       

       

       

       

       

 Ҭ       
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 Ҭ       

       

       

       

̂7̃  

2021 ̆ ᵝ 4.2-66 Ȃ

̂H'̃ ṿҹ2.32̂ 1.77-2.95̃ ү̕ ̂d̃ ṿҹ0.91̂ 0.51-1.47̃ ̕

̂J'̃ ṿҹ0.64̂ 0.46-0.77̃ ̕ ̂C̃ ṿҹ0.31̂ 0.18-0.51̃ Ȃ 

̂H'̃ ṿҹ2.36̂ 1.87-3.02̃ ̕ү ̂d̃

ṿҹ1.65̂ 1.00-2.27̃ ̕ ̂J'̃ ṿҹ0.65̂ 0.46-0.77̃ ̕ ̂C̃

ṿҹ0.27̂ 0.16-0.38̃ Ȃ 

4.2-66 ᵣ Ѓ ɻ Є  

ᵝ 
  

C H' J' d C H' J' d 

XA01         

XA03         

XA05         

XA06         

XA07         

XA09         

XA12         

XA13         

XA14         

XA17         

XA19         

XA20         

2022 ̆ ᵝ 4.2-67 Ȃ 

̂H'̃ ṿҹ 2.72̂2.06-3.87̃̕ү ̂d̃ ṿҹ 1.06̂0.61-1.67̃̕

̂J'̃ ṿҹ 0.69̂0.51-0.91̃̕ ̂C̃  ṿҹ 0.26̂0.08-0.42Ȃ̃ 

̂H'̃ ṿҹ 1.96̂0.61-3.09̃̕ ү ̂d̃

ṿҹ 1.86̂1.21-3.18̃̕ ̂J'̃ ṿҹ 0.50̂0.16-0.70̃̕ ̂C̃  

ṿҹ 0.42̂0.15-0.85Ȃ̃ 
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4.2-67 ᵣ Ѓ ɻ Є  

ᵝ 
  

C H' J' d C H' J' d 

XA01         

XA03         

XA05         

XA06         

XA07         

XA09         

XA12         

XA13         

XA14         

XA17         

XA19         

XA20         

̂8̃ ȁה  

1̃  

2021 2022 ̆ ̆῍ ה 3 3 6

̆ 4.2-68Ȃ 

2021 ̆ ̆ ה ῍ ԍ1 1 2 ῒ̆

Ҭ ῍0 ה̆ ῍1 1 2 2 Ȃ 

2022 ̆ ̆ ה ῍ ԍ3 3 5 ῒ̆

Ҭ ῍2 2 2 3 ה̆ ῍3 3 4 5 Ȃ 

4.2-68 ɻך  

 Ҭ  Ҁ  
  

 

ה

  

ה

 ѿ       

̂ѿ

̃̃ 

      

1       

       

2       

       

3       

ԋ       

̂ԋ

̃ 

      

4       
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5       

҈       

̂҈

̃ 
      

6       

2̃ ȁה  

2021 ̆ ȁה № 4.2-69Ȃ ҹ

0ind./m3 ה̆ 0~0.31ind./m3ӊ ̆ ṿҹ0.05ind./m3 ₮̆ XA09XA17

ᵝȂ 

ך 4.2-69 ⅎ Ѓ Є 

ᵝ înd/m3  ̃ ̂ind./ ה ̃ ה  ̂ind./ ̃ 

XA01     

XA03     

XA05     

XA06     

XA07     

XA09     

XA12     

XA13     

XA14     

XA17     

XA19     

XA20     

2022 ̆ ȁה № 4.2-70Ȃ ҹ

0~0.56ind./m3ӊ ̆ ṿҹ0.07ind./m3̆ ṿ₮ XA20β ̆₮ 2 Ȃ

ה 0~1.25ind./m3ӊ ̆ ṿҹ0.23ind./m3̆ ṿ₮ XA01β Ȃ 

ך 4.2-70 ⅎ  

ᵝ ̂ind./m3̃ ̂ind./ ה ̃ ̂ind./m3̃ ה ̂ind./ ̃ 

XA01     

XA03     

XA05     

XA06     

XA07     

XA09     

XA12     

XA13     

XA14     
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XA17     

XA19     

XA20     

4.3 ≠ ’ 

סּ ῏ ̆ ꜚҺ

ȁ ȁ ȁ ȁ Ȃ 

4.3.1  

ᵝԍ қ ̆ Һ ȁ Ȃ 

̂1̃  

ᵝԍ қ ̆ ȁқ ̆⅞№ҹ ȁ ȁ

῍3ҩᵬҙ Ȃ ᵬҙ ץ ҹҺ̆ ⅞ 5҆ ҉ץ ᵝ11ҩ̆

Ⱶԍ Ḡ № ̕ ᵬҙ

̆ ⅞ҹ ֟ҙ ̆ ᵬҙ LNG ̕

ᵬҙ ⅞ҹLNG ᵬҙ ̆∆ 2ҩ LNG ᵝ 3~4ҩ ᵝȂ 

̂2̃ ̂ ̃  

ᵝԍ ӊ ̆ ԍῈ ̆

Ȃ ῤ 1245m̆ 870m̆ ҈ Έҩ ᵝ̆ 1500m̆

1 ̆ 1576m̆ 336̓ m3̆ 2.5̓ m2̆ 1888mȂ

60.20hm2̆ 1.97ַ ᾝȂ 

Һ ᶫ Ả ӊ ̆ ̆ ῒ Ȃ 

4.3.2  

̂1̃  

ᵝԍ қ ̆ ̆ ̆қҹ ̆

Һ ȁ ȁ ȁ Ȃ 

ŵ  

Ҭ ̆ 600m̆ 30φ ̆ңᶷ ҹ Ҋ ̆

4~5mȂ 
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Ŷ  

ᶷ ҕ ᶷ ̆ 10̓

̆ 22.1km̆ 15.9m̆ ҍ

450m̆ 1000m̆ ῤ  500~600m̆ ҍ ӊ

ⱬ  └̆ ╠ ֽ 10̓ Ȃ 2009 

̆ 100φ ̆ ҹ8~10̓ ȁ Ȃ 

ŷ  

5҆ Ȃ ᶷҍ Ȃ

36.2km̆ 14.5m̆ ד ҍ ӊ  500m̆

ץ 800mȁ ῤ  500mȂ ҍ ӊ 110kV

ⱬ ̆ 5҆ ȁץ Ԛ ̂ ԍ43.0m̃  

 Ȃ 

Ÿ  

ԍ׃ ҍ ӊ ̆ 20m ̆ NW~SĔ ᶷ

8.8m Ȃ ҹ ̆ҹҬ ӊҺ Ȃ 

Ź  

ᵝԍ Ύҍ ӊ ̆ 1.85km̆ 7~25m̆ ῤ ᵌ ̆Һ

S~N ̆ 2.5 ̆ ᶷҹқ Ȃ Ḡ Ҭ ̆ѿ

Ȃ ҹ ȁ ҉ ӊ Ȃ 

̂2̃  

ȁ ȁ қ ȁ қ

ȁ Ȃ 

̔ᵝԍ қ ᶷ ̆ 14.8km2̆ 18.6m̆  ̆Һ

ⱳ ҹ5~10̓ ȁ ȁṜ ᶏ ̆ ҹ15 Ȃ 

қ ̔ᵝԍ қᶷ ̆ 30.1km2̆ 5͘15.6m̆ ̆Һ ⱳ

ҹ5҆ Ҋץ ȁ ᶏ ̆ ҹ35 Ȃ 

қ ̔ᵝԍ қᶷ ̆ 3.7km2̆ 9͘15m̆ ̆Һ

ⱳ ҹ5҆ Ҋץ ȁ ᶏ ̆ ҹ4 Ȃ 
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̔ᵝԍ ᶷ ̆ 3.2km2̆ 11͘ 15m̆ ̆ 1.5̓

Ҋץ ȁ ᶏ ̆ ҹ 3 Ȃ 

̔ ⅞ ҹ ̆ᵝԍ ץ ̆ 22͘ 30m̆

3.4km2̆ ᵬҹ  LNG Ȃ 

№ ’ 4.3-1Ȃ 

 4.3-1  

  Һ  
 

̂m̃  

 

̂km2̃ 

ף  

̂҆ ̃ 

 

̂ ̃ 

ZX24 қ  ȁ  5͘ 20 30.2 Ů5̓  39 

XZ27 қ  ȁ  9͘ 15 3.7 Ů5̓  4 

XZ26  ȁ  9~23 3.24 Ů1.5 3 

XZ23  
ȁ ȁ

 
18͘20 14.82 5͘ 10̓  15 

GZ16  LNG  22~30 3.4 Ò15 1 

4.3.3  

̆ ̆ 51.1%̆

Ḡ ᴨ ľ̆ ᵫ ȁ Ŀ ҊȂ ľ ᵫ Ŀ ȁ

ľ Ὲ Ŀ ȁľ Ŀ ľ ĿȂῒҬ̆

ҹҬ ᵫ ӊѿ̆ ῤ ᶫ ̆

қ ֒ѿ ӄ֣ ̕ WSSA ҹҕ ҉

ӊѿ̆ ľ̕ Ŀ ҍ ȁ

֒ḇ ҹҕ ҈ ץ̆ ̕

ᶰ ᾢ ᵬȇ ᴰȈ ῤ Ȃ₃

ԑҹ ̆ ľᵫȁ ȁ ȁ ĿԍѿᵣȂ ľ ȁ ȁ ȁ Ŀԍѿ

̆ ҍֲ ֜ ̆ ȁ ꜚ ֜ Ҋ̆

֟ ῤ ҹү ̆ῒ ȁ   ҈ Ȃ 

4.3.4 ≠ ’ 

4.3.4.1 ҙ ᶷ ≠ ’ 

ҙ ᶷ ≠ ’ 4.3-1 4.3-2Ȃ 
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4.3-1 ҟ ᶽ ⌐ ‟  

 

 
 ᵝ/  ᵝ / ᵝ  

1 қ  
⅞  

 ʊ6.85km 

2  қ  ʊ14.0km 

3 
қ ֟ Ḡ

 
῾ҙ῾  

 қʊ  58km 

 ᶷ 50m 

4 қ  

 

Ԋ  

 3.16km 

5  қ  ʊ1.45km 

6  
 ʊ1.55km 

̂ ̃ 

7  
қ  ʊ3.78km 

̂ ̃ 

8 - ӟ  қʊ  5.5km 

9 -қ ̂ ̃ қ  ʊ10.6km 

10 - ̂ ̃ ֜  қʊ  7.4km 

 

11 

̂LNG̃  

ⱴ

 

̂ ̃

Ὲ  
 1.25km 

4.3.4.2 ҙ ῤ ≠ ’ 

ҙ ῤ ≠ ’ 4.3-3Ȃ 



ԑ Ҏ ӫ 

124 

5 ҍ ᴇ 

5.1 ꜚⱬ ᴇ 

5.1.1  

5.1.1.1  

̂1̃ ̔ CAD ̕ Ḡ

̆Һ Ḥ Ҋ ̔ 

5.1-1 ᶕ  

 ᶛ   

C1513519 1̔ 80000 ᵍ  

C1513521 1̔ 35000 Έ  

C1513511 1̔ 50000  

̂2̃ 2019 ᵝȁ Ȃ 

5.1.1.2 ԋ  

Ҹ ⱬ └ ԋ ṿ MIKE21FM

ꜚⱬ ̆ ԍ ȁ ȁ ȁ ȁ ȁ

ȁ ̆ҹ ȁ ⅞ ᶫԅ ȁ Ȃ

ᴆΐ ȁ ȁ ȁ╠ ⱳ ᴨ ̆ ҩ

҉ ⌠ ȂMIKE21FM ҈ ╩№ ̆ ԍ ᵣ

҈̆ ̆ ғ └ Ȃ

҉̆ ѿ № ꜚ ҍ Ȃ ΐᵣ └

Ҋ̔ 

̂1̃ ̔ 

hs(hv)
y

(hu)
xt

h
=

µ

µ
+

µ

µ
+

µ

µ
                                

ꜚ ̔ 

Shu
vu

hA
yx

u
2hA

xɟ

ŰŰ

x

p

ɟ

h

x

ɖ
ghfvh

y

huv

x

huu

t

hu
s

0

bxsxa

0

+öö
÷

õ
ææ
ç

å

µ

µ
+

µ

µ

µ

µ
+öö
÷

õ
ææ
ç

å

µ

µ

µ

µ
+

-
+

µ

µ
-

µ

µ
-=-

µ

µ
+

µ

µ
+

µ

µ
)

xy
(      

     

Shv
x

v
2hA

y

vu
hA

xɟ

ŰŰ

y

p

ɟ

h

y

ɖ
ghfuh

y

hvv

x

huv

t

hv
s

0

bysya

0

+öö
÷

õ
ææ
ç

å

µ

µ

µ

µ
+öö
÷

õ
ææ
ç

å

µ

µ
+

µ

µ

µ

µ
+

-
+

µ

µ
-

µ

µ
-=+

µ

µ
+

µ

µ
+

µ

µ
)

xy
(  

Ҭ̔ 
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ɖҹ ᵝ̕ 

hҹ ̕h=d+ɖ 

dҹ ̆̕  

uȁv№≢ҹx y ̕ 

Sҹ ̕ 

us vsҹ ̕ 

gҹ ⱬⱴ ̕ 

fҹ ⱬ (f=2ɤsinű̆ űҹ )̕  

Aҹ ̕ 

ŰsxȁŰsyҹ ⱬ̕ 

ŰbxȁŰbyҹ ⱬ̕ 

Paҹ Ȃ 

̂2̃ ᴆ 

∆ ᴆ̔í
ì
ë

==

==

==

=

0|),,(|),,(

0),,(|),,(

00

00

tttt

tt

tyxvtyxu

tyxtyx zz

 

     

      

 

ᴆ̔ ҹ ̆ 0=ÖnV ̕ ꜚ ̕

ᵝ └Ȃ 

5.1.1.3 ∆ ᴆ 

̂1̃  

̆ ԅ ̆ 5.1-

1Ȃ 

̂2̃ ╩№ 

҈ ╩№ ̆ ⱴ ̆

ҹ 5mȂ ̆ ̆Ҍ ӊ

̆ ╩№ 5.1-2Ȃ 

̂3̃ Ҋ  

Ҋ ῒ Ȃ ῤ Ҋ

´ Ḡ GIS ⌠̆ Ҋ CAD
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̆ ѿ ̂ 5.1-3a 5.1-3b̃Ȃ 

̂4̃ ᴆ 

OTISқҬ ⌠̆ ⌠

ᵝ ̆ Ὲ Ҋ̔ 

[ ]
11

0 0

1

cos ( )i i i i i

i

A H F t u gz s n
=

= + - + +ä  

Ҭ̔A0ҹ ̆Fiȁ̂ v0+ũiҹ ̆ůiҹ ̆Hiȁgiҹ №

̆ ҍ ̆ 11ҩ№ ̂M2ȁS2ȁN2ȁK2ȁK1ȁO1ȁP1ȁ Q1ȁMF ȁ

M4ȁMS4̃ ᵝ ̆ ᵝ ṿ⌠ ҩ Ȃ  

̂5̃  

CFLᴆ ꜚ ̆ Ḡ ̆

0.5 s̆ ҹ0.01sȂ 

̂6̃  

̆ ᴨṿᶏ Ȃ 

̂7̃ ꜚ  

֒ Smagorinsky (1963) Ὲ ̆

Ҋ̆ ijijs SSlcA 222= ̆ Ҭ sc ҹ ̆lҹ ̆ )2,1,()(
2

1
=

µ

µ
+

µ

µ
= ji

x

u

x

u
S

i

j

j

i

ij

⌠Ȃ 

̂8̃ ⱬ 

ⱬ ̆ΐᵣ Ὲ ҹf=2ɤsinű̆ űҹ Ȃ 
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5.1-1  

 
5.1-2  
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5.1-3a  

 
5.1-3b  

5.1.1.4  

ң №̆№≢ 20193 ᴍ ᵝ 6ҩ

׆̆ ᵀ Ȃ ᵝ ΐᵣᵝ 5.1-

2 5.1-4 Ȃ 

5.1-2 ᵣ  

   

DL01 122Á13ǋ26.7ǌE 30Á07ǋ07.0ǌN 

DL02 122Á15ǋ07.5ǌE 30Á06ǋ43.8ǌN 

DL03 122Á16ǋ56.7ǌE 30Á06ǋ45.4ǌN 




























































































































































































