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731089 1404844 23 0.80 454.75 3.62 24.2 8.60 1.82 6,553.23 0.80 2,882.34 45.2 85 0.068 
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-

 NFPA  

 API 
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 NFPA  API 
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 National Electrical Code, Class I,  

Division 1  2 Group B 

-     

  

National Electrical Code, Class I, Division 1  2 

Group B 
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 Stainless Steel  
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Stainless Steel -
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 -  (Pump) 
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    ( ) 

-  (Back Flow 

Prevention Device)  Check Valve  

  

-   

Check Valve    

 

    

 -  (Relief) 

   

 

(Decomposition) 

-  

 

    

 -  

 Relief Header 

 Flammable Vapor Cloud 

 

  

 

-  Relief Header 

 Flammable Vapor Cloud  

 

 

    

 

 
 

 (Environm
ental Com

pliance Audit) 

  
                                                                                  

 3 
 

 
 

 
 (

)  
                                                 

 

 

3-107
     

 3-1 ( ) 
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     ( ) 

-  Distributed Control System 

(DCS)   

   /

 

-  Distributed Control System 

(DCS)    

  

    

 -  Pressure/Temperature Indicator  

 

 

 

 

Interlock  

 

-  Pressure/Temperature Indicator   
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 (Tank Farm)   
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 1   
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13.4  

   

   

-  (EO) 

 ASME  “Unfired 

Pressure Vessels” 

-

 ASME  

    

 -  Bund 

Area  

 

 

 (Deludge System)    

 

-  EO 

 Bund  (Bund Area) 

 EO  

  EO 

  EO Dilution Basin  8,700 

  EO  

    

 -   Water Deluge 

System, Fire Monitors 

 

-  Deluge 

System  Fire W ater Monitor  Fire Water 

Hydrant  EO 

    

 -    

 

-  

EO  

 EO  
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13.4  

    

     

  10 ppm 

  

PM Schedule 

    

  ( ) -   

  

 -

 

-

 EO   

 20  

 

    

 -

 

-  EO 

 

    

 -  Blanket  (N2) 

 

 (  Inert Gas) 

-  Blanket 

 

 (3 kg/cm2) 
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   ( ) 

      

13.4  

   
   

  ( ) 
    

-    

 

 

-    

  

Blow Back  

    

-

 (Polymerization) 

-    

  

 

-

 -8  -5  

 Polymerization 

    

 -  Safety Relief Valve   

 

-  Safety Relief Valve 

 

    

 -  Fire Alarm System 

 

-  Fire Alarm System  

 

    

 -  Safety Shower   

 

-  Safety Shower 
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13.4  

  
  

  ( ) 

-  

(Preventive Maintenance Plan) 

 

-   

 

 SAP 

    

      -  

(Restricted Area) 

 

 (Permit Area)  

   

 

-

 /

 

 

 Work Permit  

 Shift Manager  

 (Hot Work) 

    

 -  -
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13.  
   
   ( ) 

      

13.5  
Ethylene 

Oxide 

Purification 

Unit 

-  (Foam Glass)  (Insulator) 

 

-  (Foam Glass)  

(Insulator)  
    

-  (Relief)  (Purge) 

 

(Ambient Condition) 

 

-  (Relief)  (Purge) 

 

    

 -  

   

 

 

-  EO 

 

 EO  

    

 -

 

-

 
    

 -  Tower Bottom Steam 

 Reboiler  

-  Tower Bottom Steam 

 Reboiler  
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13.  
   
   ( ) 

      

13.5  
Ethylene 

Oxide 

Purification 

-  (Seal)  

 

 

-  (Seal) 

  

-

 

    

  Unit ( ) -  Ethylene Oxide Purification Unit 

 Double Mechanical Seal, H igh 

Temperature Interlocks, Flammable Gas 

Detector  Automatic Deluge Systems 

-  Section  

Double Mechanical Seal, High Temperature 

Interlocks, Flammable Gas Detector  

Automatic Deluge Systems 

    

 - -

 

-

 

    

 -   EO 

Puri cation Column  EO 

Fireproof Insulation  Automatic Deluge 

Systems 

-    

 EO  EO Fireproof 

Insulation  Automatic Deluge Valve 
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13.  
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13.5  
Ethylene 

Oxide 

Purification 

Unit ( ) 

-  Interlocks  Upset 

Condition   

  

 

-  Interlocks   

 Upset Condition   EO 

Puri cation Unit  

    

13.6  

 

-  Deluge System , 

Hydrocarbon Gas Detector   

    

-  Deluge System  

 EO, Hydrocarbon Gas Detector   

 EO   

    

 -  

 NFPA 58, API 2510  2510A 

-  

NFPA 58, API 2510  2510A 

    

 -  Hydrocarbon Gas Detector 

   

 20%  LEL (Low 

Alarm)  50%  LEL (High Alarm) 

-  Hydrocarbon Gas 

Detector  

 20%  LEL (Low Alarm) 

 50%  LEL (High Alarm)  
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(EIA ) 
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13.  
   
   ( ) 

      

13.6  

 
 ( ) 

     

-  

NFPA   

1) Friewater Pump 

- Main Pumps  5  

- Jocky Pump  2  

2) Water Hydrant  (WH)  38  

3) Water Hydrant with Monitor (WHM) 

 3  

4) Water Hydrant with Water/Foam 

Monitor (WFM)  5  

5) Water Monitor  4  

6) Water/Foam Monitor  4  

7) Fixed  Water Spray  System (Deluge 

System)  16  

8) Water Sprinkle Alarm  Valve (AV ) 

 1  

-   

 NFPA   
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13.  
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13.6 

 ( ) 
     

9) Fire Extinguisher  

- Portable Dry Chemical  96  

- CO2  31  

- Wheeled Dry Chemical  11  

- Portable Dry Chemical (Warehouse Building) 

 16  

10) Fixed  CO2 System 

- ISBL Substation (Sw.Gr, Cable Cellar, Battery 

Room)  120  

- OSBL Substation (Sw.Gr,Battery Room)  

42  

11) FM-200 Fire Extinguishing System  

-  Control Room  1,010 /

  2   675 /  

 2  

-  Rack Room  1,010 /  

 2   675 /  

 2  

     

 

 
 

 (Environm
ental Com

pliance Audit) 

  
                                                                                  

 3 
 

 
 

 
 (

)  
                                                 

 

 

3-117
     

 3-1 ( ) 

 

 

(EIA ) 
 

 

 
/ 

 
 

 
 

13.  
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 ( ) 

     

-  Battery & UPS Room 

 600 /   2  

12) Smoke Detector System  

- CO2
  63  

- FM 200  38  

13) Heat Detection System  4  

14) Gas Detection System  52  

15) Self Contained Breathing Apparatus 

(SCBA)  8  

16) Gas Detector (Portable)  5  

17) Fire Alarm  74  

18) Fire Hose House  46  

     

 -  

1)  

 (Raw Water) 

 

( )  150 . / . 

-   

    

 Clarified 

 20,000  

 Clarified 
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•  (Raw Water Pump) 

 212.5 . ./ . 

•  8,177  

. . 

•  Clari ed Water (Clari ed 

Water Storage Tank)  20,000 .

.  

•  Clari ed 

Water  

     

 2)  (Fire Water pump) 

•  

(Diesel Engine Fire Water Pump) 

 340 . / . (1,500 /

)  (Discharge Pressure) 9.0 

./ . .-   3  

-
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 ( ) 
     

•  (Electrical 

Fire Water Pumps)  340 . ./ . 

(1,500 / )  (Discharge 

Pressure ) 9.0 ./ . .-   3 

 

     

 •  (Fire 

Water Jockey Pumps)  11.4 .

./ . (50 / )  9.0 

./ . .-    2     

 

 8.3 ./ . .-  

 

     

 3)  (Fire Water Ring 

Main) 

•  (Main Line) 

 12    

-
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13.6  

   

   

   

    
  ( ) 

     

(Underground)  Carbon Steel 

 Polyethylene Tape 

•  (Fire Water Hydrant) 

 23  

/  (Fire Water 

Hydrant  with Water/Foam Monitor) 

 200   

5  

     

 •  (Fire Hose Cabinet) 

 23   

 3  

 

•  (Double 

Jacket Fire Hose with NH Coupling) 
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13.6  

   

   

   

    
  ( ) 

     

•  1 ½   25   4  

•  (Fog / Straight/ Shutoff 

Combination Type Pistol Grip Water 

Nozzle)  1 ½   2  

• Double Jacket Fire Hose w ith  NH 

Coupling  1 ½   25  

 4  

•  

(Hose Coupling Wrenches)  2  

•  (Pick Head Fire Axe)  1  

•  (Asbestos Free Type Fire 

Blanket)  1  

•   (Reducer Adapters)  

2 ½- 1 ½   2  
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-  SDS (Safety Data Sheet) 

 

 

 

-

  SDS 

 

    

   -
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-  
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   EFT 

 . 

 

-

  

  EFT  . 

  

    

 -
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 (Environm
ental Com

pliance Audit) 

  
                                                                                  

 3 
 

 
 

 
 (

)  
                                                 

 

 

3-123
     

 3-1 ( ) 

 

 

(EIA ) 
 

 

 
/ 

 
 

 
 

13.  
   
   ( ) 

      

13.7  

       
  

-

 

-
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  American 

Petroleum Institute (API), American 

National Standards Institute(ANSI), 
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 ( ) 

American Society of Machanical Engineers 

(ASME), American Society for Testing of 

M ate ria ls (A ST M ) ,M an u fac tu re r ,s 

Standardization Society of the Valve and 

Fittings Industry (MSS),  American 

Water Works Association (AWWA)  

*   

 

 National Electrical Code, Class I, 

Division 1  2 Group B 

*   

 

 304SS  

*  
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 ( ) 

*  

(Hydrostatic Test)   

ASME   1.5 

 (Design Pressure) 

*  

 (Radiographic Test) 

  ASME   

2)  

*  

 (Restrict Area) 

 

 

(Permit Area) 
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 ( ) 

*   (Gas 

Detector)  

 10% 

 Lower Explosion Lim it (LEL ) 

 Low Alarm  20%  Lower 

Explosion Limit (LEL) 

*  

 NFPA    

 

     

-

  1  

- -   

  1   

. .2567  

    

 

 
 

 (Environm
ental Com

pliance Audit) 

  
                                                                                  

 3 
 

 
 

 
 (

)  
                                                 

 

 

3-127
     

 3-1 ( ) 

 

 

(EIA ) 
 

 

 
/ 

 
 

 
 

13.  
   
   ( ) 

      

13.8  -   

 

  3  

 

-   

   

 

    



 

 
 

 (Environm
ental Com

pliance Audit) 

  
                                                                                  

 3 
 

 
 

 
 (

)  
                                                 

 

 

3-128
     

 3-1 ( ) 

 

 

(EIA ) 
 

 

 
/ 

 
 

 
 

13.  
   
   ( ) 

 

 

 

-   

 (Shutdown/Turnaround) 

 

 

 

-  . .2567   

21   17  . .2567 (Emergency 

Shutdown) 

 ( ) 

)   

 . .2567 

(Shutdown/Turnaround) 
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 1)
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 (Work Permit) 
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3)   

 

   

 

     

 4)   

  

  

 

(Hot Work)  

(Confined Space)  

     

 5)    
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13.8   
  ( ) 

6)

 
     

 7)  (Work 

Instruction) 

  

 

     

 8)  (Turnaround)   

 (Pre-Start Up Safety Review 

: PSSR) 

     

 -

 (Pre-Start Up) 

1)

 

 

Pre-Start Up Safety Review (PSSR) 

-    

 Pre-Start Up Safety Review (PSSR) 

Checklist  (Plant 

Start Up) 
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Checklist    

 (Plant Start Up) 

     

 2)  (Work 

Instruction) 

 

     

 3)

 

 

     

4)  (Operation 

Procedures)  

     

14.  -

 

-
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      3-133  

 

 

 

 

 

 

 

 

 

 3.1 Waste Heat Boiler 

 

 

 

 

 

 

 

 

 

 3.2 CEMS  Waste Heat Boiler 

 

 

 

 

 

 

 

 

 

 3.3 Air Separation Plant 

 

 

 

 

 

 

 

 

 

 

 3.4  
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 C 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 3.5  (PPE) 

 

 

 

 

 

 

 

 

 3.6  

 

 

 

 

 

 

 

 

 3.7  
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      3-135  

 

 

 

 

 

 

 

 

 3.8  

 

 

 

 

 

 

 

 

 3.9 Wastewater Holding Pit (F-1801) 

 

 

 

 

 

 

 

 

 3.10  

 

 

 

 

 

 

 

 

 3.11 Cooling Water Blowndown 

 

 

 

 

 

 

 

 

 3.12 Final Check Basin (F-1803) 

 

 

 

 

 

 

 

 

 3.13 
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    3 

     ( )   

 

 

      3-136  

 

 3.14 Acoustic Insulation (G-624 A/B) 

 

 

 

 

 

 

 

 
 

 3.15  

 

 
 
 
 
 
 
 
 

 3.16  

 
 
 
 
 
 
 
 

 3.17  

-  
 
 
 
 
 
 
 
 

 3.18  

  Process Area (20 ./ .)  

  Warehouse (30 ./ .) 

 
 
 
 
 
 
 
 

 3.19   

 

 (Environmental Compliance Audit) 
    3 

     ( )   

 

 

      3-137  

 

 3.20  

 
 
 
 
 
 
 

 
 3.21 Diversion Box 

 
 
 
 
 
 
 
 
 

 3.22  

 
 
 
 
 
 
 
 

 3.23  

 
 
 
 
 
 
 
 
 

 3.24  

 
 
 
 
 
 
 
 

 3.25 Self Contained Breathing Apparatus 

(SCBA) 
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      3-138  

 
 

 
 
 
 
 
 

  3.26  (  . NPC S&E) 

 
 
 
 
 
 
 

 
 3.27  (  . NPC S&E) 

 
 
 
 
 
 
 
 

 3.28  

 
 
 
 
 
 
 
 

 3.29  

 
 
 
 
 
 
 
 

 3.30  

 
 
 
 
 
 
 
 

 3.31  

-  
 

 (Environmental Compliance Audit) 
    3 

     ( )   

 

 

      3-139  

 
 

 
 
 
 
 
 
 
 

 
 3.32  

 (SDS) 
 3.33  

 
 
 
 
 
 
 
 

 3.34  

 
 
 
 
 
 
 
 

 3.35   

 Stainless Steel 
 
 
 
 
 
 
 
 

 3.36  

 

 
 
 
 
 
 
 
 

 3.37 Check Valve 



 (Environmental Compliance Audit) 
    3 

     ( )   

 

 

      3-140  

 
 
 
 
 
 
 
 

 3.38  (Relief Valve R-150) 

 

 

 

 

 

 

 

 

 3.39  Distributed Control System (DCS) 

 
 
 
 
 
 
 
 

 3.40 Pressure/Temperature Indicator 

 
 
 
 
 
 
 
 

 3.41 EO Dilution Basin 

 
 
 
 
 
 
 
 

 3.42 Deluge System  

 

 
 
 
 
 
 
 
 

 3.43 Fire Water Monitor 

 
 

 (Environmental Compliance Audit) 
    3 

     ( )   

 

 

      3-141  

 
 
 
 
 
 
 
 
 

 3.44 Fire Water Hydrant 

 

 
 
 
 
 
 
 

 
 

   3.45   

 
 
 
 
 
 
 
 
 

 3.46 Fire Alarm System 

 
 
 
 
 
 
 
 

 3.47 Safety Shower 

 
 
 
 
 
 
 
 

 3.48  

 
 
 
 
 
 
 
 

 3.49 Tower Bottom Stream 
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      3-142  

 
 
 
 
 
 
 
 
 

 3.50 Pump  Double Mechanical Seal 

 
 
 
 
 
 
 

 
 

 3.51 High Temperature Interlocks 

 
 
 
 
 
 
 
 

 3.52 Flammable Gas Detector 

 
 
 
 
 
 
 
 

 3.53 Interlocks 

 
 
 
 
 
 
 
 

 3.54 Hydrocarbon Gas Detector 

 
 
 
 
 
 
 
 

 3.55  
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    3 
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      3-143  

 
 
 
 
 
 
 
 
 

 3.56   

 
 
 
 
 
 
 

 
 

 3.57   

 
 
 
 
 
 
 
 

 3.58  

 
 
 
 
 
 
 
 
 

 3.59  

 
 
 
 
 
 
 
 
 

 3.60  F-1810  
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 3-2   ( ) 
       ( )  . .2567 
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/ 
 

1. *           

1.1
    

 

-  

Waste Heat 

Boiler 

-  2  - NOx - 19.22  18.20 

ppm @7%O2      

          

 

  

. .2565-2567           

    

  - 1 

    1/ 

= 45.2 ppm 

@7%O2 
2/ 

= 200 ppm 

@7%O2 

- 

 : 1. 1/  (EIA)  (   8) 

         ( ) . . 2566 

 2. 2/  . . 2549   
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1.  
( )* 

          

1.2
 
-  

-  

-

 

( ) 

-  2  

-  2  

-  2  

- NO2 

- NO2 

- NO2 

- 0.001-0.033 ppm 

- 0.001-0.031 ppm 

- 0.005-0.045 ppm 

 

  

. .2565-2567           

 

.   - 2 

 

 

 

  

 

 

 1/ 

= 0.17 ppm 

- 

 : 1. 1/   33   . .2552 
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1.  
( )* 

          

1.2 
 

( ) 

-
 

 

 

( ) 

-  2  - WS/WD  2567  

 0.4-2.7 

       

11.9 %  6  

( . . - . .)  

 

 

 6  

( . . - . .)  

 0.4-1.8 

      

 29.8 % 

     

 

  -  - - 
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 3-2 ( ) 

 

 

 

 
 

 
  

 
 

  
/ 
 

/ 
 

1.  
( )* 

          

1.3 

- 
 

- EO Scrubbing 

(T-311) 

-  4 

 

- CO2 - 730.0-822.0 

ppm 

     

= 5,000 ppm1/ 

- 

- CO2 Removal 

Unit (T-220) 

-  4 

 

- CO2 - 740.0-832.0 

ppm 

     

= 5,000 ppm1/ 

- 

 - Glycol Feed  

Stripper     

(T-510) 

-  4 

 

- Formaldehyde - <0.35 

 

     

= 0.75 2/ppm 

     

 

 - EO 

Purification   

Column    

(T-410) 

-  4 

 

- Formaldehyde - <0.35 

 

     

= 0.75 2/ppm 

     

- 

 : 1.  1/  Occupational Safety and Health Administration (OSHA) 

 2.  2/   

    . .2560 
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 3-2 ( ) 

 

 

 

 
 

 
   

 
 

 
/ 
 

/ 
 

1.  
( )* 

          

1.3 
- 
 

( ) 

- EO 

Purification 

Unit 

-  4  - Ethylene 

Oxide 

- ND (<0.03 ppm) 

 

     

= 1.0 ppm1/ 

- 

-
 

-  4  - Ethylene 

Oxide 

- ND (<0.03 ppm) 

 

     

= 1.0 ppm1/ 

- 

- EO Storage 

Tank (O3) 

-  4  - Ethylene 

Oxide 

- ND (<0.03 ppm), 

0.03 ppm 

     

= 1.0 ppm1/ 

- 

 : 1. 1/     

           . .2560 

 2.  ND = Not Detected  
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 3-2 ( ) 

 

 

 

 
 

 
   

 
 

 
/ 
 

/ 
 

1.  
( ) 

          

1.3 
- 
 

( ) 

   

          

 

   

. .2565-2567            

  

.   - 3 
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 (

) 
 16 

                                         
 

  
                                                                            3-150

 

 3-2 ( ) 

 

 

 

 
 

 
   

 
 

 
/ 
 

/ 
 

2. * - Wastewater 

Holding Pit 

(F-1801) 

-  

1  

- pH 

- COD 

- SS 

- Formaldehyde 

- Oil & Grease 

- Temperature 

- Chloride 

- 6.8-7.9 

- 20-285 mg/L 

- 3-36 mg/L 

- <0.2-0.68 mg/L 

- <5.0-5.2 mg/L  

- 20-25 oC 

- 5-162 mg/L 

 

Wastewater Holding 

Pit (F-1801)  

. .2565-2567            

 . 

  - 4 

 

 

 

 

 

 

 

 - 

- 

- 

- 

- 

- 

- 

 -

 

  

 

- 
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 3-2 ( ) 

 

 

 

 
 

 
 

   
 

 
 

/ 
 

/ 
 

2.  
( )* 

 

-          

          

 

 

( ) 

 

-  1 

 

 

- pH 

- BOD 

- COD 

- TDS 

- SS 

- Oil & Grease 

- Formaldehyde 

- Chloride as Cl2 

- Temperature 

 

- 6.8-7.7 

- <2.0-27.2 mg/L 

- <40-130 mg/L 

- 234-764 mg/L 

- <5-17 mg/L 

- 0.1-1.4 mg/L 

- 0.01-0.35 mg/L 

- 54.7-156 mg/L 

- 27-34 oC 

     

- 

            

( ) 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

- 

 

 1/ 

- 5.5-9.0 

- 500 mg/L 

- 750 mg/L 

- 3,000 mg/L 

- 200 mg/L 

- 10 mg/L 

- 1.0 mg/L 

- 

- 45 oC 

- 

 : 1/   76 ( . .2560)  29 ( . .2567) 
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 3-2 ( ) 

 

 

 

 
 

 
   

 
 

 
/ 
 

/ 
 

2.  
( )* 

   

 . .2565-

2567 

 .  

 -5 

      

         1/  

 -  

 

 

( ) 

-  6   - Temperature 
- pH 
- Color (Original) 
- Color (pH 7.0) 
- Odor 
 
- TDS 
 
- SS 
- Cyanide 
- Free Chlorine 
- Chloride as Cl2 

- 30-31 oC 
- 7.2-7.4 
- <20-25 ADMI 
- 24-29 ADMI 
- nonsmelling 

 
- 716-1,652 mg/L 
 
- <5-8 mg/L 
- <0.020 mg/L 
- <0.05 mg/L 
- 112-152 mg/L 

 
 
 
 
 

 
 

 
 
 
 
 

  
 
 
 

- 
 
 

 
 
 
 

- 

 - 45 oC 
- 5.5-9.0 
- 600 ADMI 
- 600 ADMI 
-        

 
- 3,000 

mg/L 
- 200 mg/L 
- 0.2 mg/L 
- 1.0 mg/L 

-  

- 

 : 1. 1/   76 ( . .2560)  29 ( . .2567) 
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 3-2 ( ) 

 

 

 

 
 

  
 

  
 

 
 

/ 
 

/ 
 

2.           1/  

 ( )* - -   

-

 

( ) 

-  6  - Fluoride 

- TKN 

- Sulfide 

- COD 

- BOD 

- Oil&Grease 

- Phenol 

- Formaldehyde 

- Surfactant 

- Zn 

- Cr6+ 

- Cr3+ 

- As 

- Cu 

- Hg 

- Cd 

- Ba 

- 0.76-0.85 mg/L 

- <5 mg/L 

- <0.50-1.0 mg/L 

- 63-200 mg/L 

- 3.8-62.6 mg/L 

- 0.2-0.5 mg/L 

- <0.005 mg/L 

- 0.01-0.08 mg/L 

- <0.40 mg/L 

- 0.63-0.95 mg/L 

- <0.050 mg/L 

- <0.03 mg/L 

- 0.0065-0.0067 mg/L 

- 0.03-0.10 mg/L 

- <0.0010 mg/L 

- <0.03 mg/L 
- 0.11-0.14 mg/L 

 

 
 
 
 
 

 
 

 

 
 
 

 
 

 
 

 
 

  

 
 
 
 
 

 
 

 

 
 
 

 
 

 
 

 
 

 - 5.0 mg/L 

- 100 mg/L 

- 1.0 mg/L 

- 750 mg/L 

- 500 mg/L 

- 10 mg/L 

- 1.0 mg/L 

- 1.0 mg/L 

- 30 mg/L 

- 5.0 mg/L 

- 0.25 mg/L 

- 0.75 mg/L 

- 0.25 mg/L 

- 2.0 mg/L 

- 0.005 mg/L 

- 0.03 mg/L 

- 1.0 m/L 

- 

 : 1. 1/   76 ( . .2560)  29 ( . .2567) 
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 3-2 ( ) 

 

 

 

 

 
  

 
  

 
  

/ 
 

/ 
 

2.           1/  
   ( )* -  

 

 

( ) 

- 3 

 

 6  

- Se 
- Pb 
- Ni 
- Mn 
- Fe 
- Ag 
- Organochlorine   
  Pesticide 

- <0.0020 mg/L 
- <0.03 mg/L 
- <0.03 mg/L 
- 0.14 mg/L 
- 0.44-2.16 mg/L  
- <0.05 mg/L 
- ND   

 

 ( )           
3 

 
  6  

  
 

. .2565-2567 
   -6 

 
 
 
 
 
 
 

 

  
 
 
 
 
 
 

 

 - 0.02 mg/L 
- 0.20 mg/L 
- 1.0 mg/L 
- 5.0 mg/L 
- 10.0 mg/L 
- 1.0 mg/L 
-  

 

 

 : 1. 1/   76 ( . .2560)  29 ( . .2567) 
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 3-2 ( ) 

 

 

 

 
 

 

 

 
 
  

 
  

/ 
 

/ 
 

3.         
 

 

-  

  

(  

(Up-

gradient)) 

(MW01) 

 

-  2  

 

- Arsenic  

 

- <0.0020 mg/L 

 

 

  

 

 1/ 

<0.1 mg/L 

 

- Beryllium - <0.01 mg/L     <0.01 mg/L  

- Cadmium  - <0.003 mg/L     <2.0 mg/L  

- Chromium - <0.03 mg/L     <6.0 mg/L  

- Cr6+ - <0.050 mg/L as Cr6+     <6.0 mg/L  

- Lead  - <0.010 mg/L     <4.0 mg/L  

- Manganese  - 0.03-0.20 mg/L     <33 mg/L  

- Mercury  - <0.0010 mg/L     <0.7 mg/L  

- Nickel  - <0.03 mg/L      <5.0 mg/L  

- Selenium  - <0.0020 mg/L     <12 mg/L  

- Vanadium - <0.02 mg/L     <17 mg/L  

- Boron - 0.03-0.09 mg/L   -  -  

- Cobalt - <0.02 mg/L    -  -  

 : 1.1/      

     . .2559 
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                                                                            3-156

 

 3-2  ( ) 

 

 

 

 
 

 

 

 
 
  

 
  

/ 
 

/ 
 

3.           1/  

    ( ) -  

  

(  

(Up-

gradient)) 

(MW01) 

  ( ) 

-  2  - Copper  

- Iron  

- Titanium 

- <0.03 mg/L 

- 1.13-6.50 mg/L 

- <0.02 mg/L 

 

 

 

 - 

- 

- 

 - 

- 

- 

 

- Benzene <0.00050 mg/L     <0.2 mg/L  

- Carbon tetrachloride - <0.00025 mg/L     <0.4 mg/L  

- 1,2-Dichloroethane - <0.00050 mg/L     <0.5 mg/L  

- Dichloromethane - <0.00200 mg/L     <6.0 mg/L  

- 1,1-Dichloroethylene - <0.00050 mg/L     <0.1 mg/L  

- cis-1,2-

Dichloroethylene 

- <0.00050 mg/L     <2.0 mg/L  

- trans-1,2 

Dichloroethylene 

- <0.00050 mg/L     <5.0 mg/L  

- Ethylbenzene - <0.00050 mg/L     <2.0 mg/L  

- Styrene - <0.00100 mg/L     <24 mg/L  

 : 1.1/      

     . .2559 

 2. ND = Not Detected  
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 3-2 ( ) 

 

 

 

 
 

 
 

 
 

 
  

/ 
 

/ 
 

3.          1/  

 ( ) -  

  

(  

(Up-

gradient)) 

(MW01) 

  ( ) 

-  2  - Tetrachloroethylene <0.00050 mg/L     <0.9 mg/L  

- Toluene <0.00050 mg/L     <5.0 mg/L  
- 1,2,4-   

  Trichlorobenzene 

<0.00050 mg/L     <24 mg/L  

- 1,1,1- 

  Trichloroethane 

<0.00025 mg/L     <0.2 mg/L  

- 1,1,2- 

  Trichloroethane 

<0.00050 mg/L     <0.8 mg/L  

- Trichloroethylene <0.00050 mg/L     <4.4 mg/L  
- m-Xylene <0.00100 mg/L     <24 mg/L  

- o-Xylene <0.00100 mg/L     <24 mg/L  
- p-Xylene <0.00100 mg/L     <24 mg/L  
- Total Xylenes <0.00100 mg/L     <24 mg/L  
- Vinyl chloride <0.00025 mg/L     <0.03 mg/L  
- TPH (C>8-C16) - ND (<0.025 mg/L)     <1.7 mg/L  

 : 1.1/      

     . .2559 

 2. ND = Not Detected  
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 3-2 ( ) 

 

 

 

 
 

 

 

 
 
  

 
  

/ 
 

/ 
 

3.           1/  

 
( ) 

-     

  

(  

(Down-

gradient)) 

(MW05) 

-  2  - Arsenic  - <0.0020 mg/L     <0.1 mg/L  

- Beryllium - <0.01 mg/L     <0.01 mg/L  

- Cadmium  - <0.003 mg/L     <2.0 mg/L  

- Chromium - <0.03 mg/L     <6.0 mg/L  

- Cr6+ - <0.050 mg/L as Cr6+     <6.0 mg/L  

- Lead  - <0.010 mg/L     <4.0 mg/L  

- Manganese  - <0.03-0.23 mg/L     <33 mg/L  

- Mercury  - <0.0010 mg/L     <0.7 mg/L  

- Nickel  - <0.03 mg/L      <5.0 mg/L  

- Selenium  - <0.0020 mg/L     <12 mg/L  

- Vanadium - <0.02 mg/L     <17 mg/L  

- Boron - 0.08-0.12 mg/L   -  -  

- Cobalt - <0.02 mg/L    -  -  

 : 1.1/      

     . .2559 
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 3-2  ( ) 

 

 

 

 
 

 

 

 
 
  

 
  

/ 
 

/ 
 

3.           1/  

    ( ) -  

  

(  

(Down-

gradient)) 

(MW05) 

( ) 

-  2  - Copper  

- Iron  

- Titanium 

- <0.03 mg/L 

- 1.16-17.3 mg/L 

- <0.02 mg/L 

 

 

 

 - 

- 

- 

 - 

- 

- 

 

- Benzene - <0.00050 mg/L     <0.2 mg/L  

- Carbon tetrachloride - <0.00025 mg/L     <0.4 mg/L  

- 1,2-Dichloroethane - <0.00050 mg/L     <0.5 mg/L  

- Dichloromethane - <0.00200 mg/L     <6.0 mg/L  

- 1,1-Dichloroethylene - <0.00050 mg/L     <0.1 mg/L  

- cis-1,2-

Dichloroethylene 

- <0.00050 mg/L     <2.0 mg/L  

- trans-1,2 

Dichloroethylene 

- <0.00050 mg/L     <5.0 mg/L  

- Ethylbenzene - <0.00050 mg/L     <2.0 mg/L  

- Styrene - <0.00100 mg/L     <24 mg/L  

 : 1.1/      

     . .2559 

 2. ND = Not Detected  



 

 

 (Environm
ental Com

pliance Audit) 
                                                                                        

 3 
 

 
 

 
 (

) 
 16 

                                         
 

  
                                                                            3-160

 

 3-2 ( ) 

 

 

 

 
 

 
 

 
 

 
  

/ 
 

/ 
 

3.          1/  

 ( ) -  

  

(  

(Down-

gradient)) 

(MW05) 
 ( ) 

-  2  - Tetrachloroethylene - <0.00050 mg/L     <0.9 mg/L  

- Toluene - <0.00050 mg/L     <5.0 mg/L  
- 1,2,4-   

  Trichlorobenzene 

- <0.00050 mg/L     <24 mg/L  

- 1,1,1- 

  Trichloroethane 

- <0.00025 mg/L     <0.2 mg/L  

- 1,1,2- 

  Trichloroethane 

- <0.00050 mg/L     <0.8 mg/L  

- Trichloroethylene - <0.00050 mg/L     <4.4 mg/L  
- m-Xylene - <0.00100 mg/L     <24 mg/L  

- o-Xylene - <0.00100 mg/L     <24 mg/L  
- p-Xylene - <0.00100 mg/L     <24 mg/L  
- Total Xylenes - <0.00100 mg/L     <24 mg/L  
- Vinyl chloride - <0.00025 mg/L     <0.03 mg/L  
- TPH (C>8-C16) - ND (<0.025 mg/L)     <1.7 mg/L  

 : 1.1/      

     . .2559 

 2. ND = Not Detected  
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 3-2 ( ) 

 

 

 

 
 

 

 

 
 
  

 
  

/ 
 

/ 
 

3.           1/  

  

( ) 
-  

  

(  

(Middle-

gradient)) 

(MW06) 

-  2  - Arsenic  - <0.0020 mg/L     <0.1 mg/L  

- Beryllium - <0.01 mg/L     <0.01 mg/L  

- Cadmium  - <0.003 mg/L     <2.0 mg/L  

- Chromium - <0.03 mg/L     <6.0 mg/L  

- Cr6+ - <0.050 mg/L as Cr6+     <6.0 mg/L  

- Lead  - <0.010 mg/L     <4.0 mg/L  

- Manganese  - <0.03-0.23 mg/L     <33 mg/L  

- Mercury  - <0.0010 mg/L     <0.7 mg/L  

- Nickel  - <0.03 mg/L      <5.0 mg/L  

- Selenium  - <0.0020 mg/L     <12 mg/L  

- Vanadium - <0.02 mg/L     <17 mg/L  

- Boron - 0.03-0.07 mg/L   -  -  

- Cobalt - <0.02 mg/L    -  -  

 : 1.1/      

     . .2559 
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 3-2  ( ) 

 

 

 

 
 

 

 

 
 
  

 
  

/ 
 

/ 
 

3.           1/  

    ( ) -  

  

(  

(Middle-

gradient)) 

(MW06) 

( ) 

-  2  - Copper  

- Iron  

- Titanium 

- <0.03 mg/L 

- 0.34-1.11 mg/L 

- <0.02 mg/L 

 

 

 

 - 

- 

- 

 - 

- 

- 

 

- Benzene - <0.00050 mg/L     <0.2 mg/L  

- Carbon tetrachloride - <0.00025 mg/L     <0.4 mg/L  

- 1,2-Dichloroethane - <0.00050 mg/L     <0.5 mg/L  

- Dichloromethane - <0.00200 mg/L     <6.0 mg/L  

- 1,1-Dichloroethylene - <0.00050 mg/L     <0.1 mg/L  

- cis-1,2-

Dichloroethylene 

- <0.00050 mg/L     <2.0 mg/L  

- trans-1,2 

Dichloroethylene 

- <0.00050 mg/L     <5.0 mg/L  

- Ethylbenzene - <0.00050 mg/L     <2.0 mg/L  

- Styrene - <0.00100 mg/L     <24 mg/L  

 : 1.1/      

     . .2559 

 2. ND = Not Detected  
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 3-2 ( ) 

 

 

 

 
 

 
 

 
 

 
  

/ 
 

/ 
 

3.          1/  

 ( ) -  

  

(  

(Middle-

gradient)) 

(MW06) 
( ) 

-  2  - Tetrachloroethylene <0.00050 mg/L     <0.9 mg/L  

- Toluene <0.00050 mg/L     <5.0 mg/L  
- 1,2,4-   

  Trichlorobenzene 

<0.00050 mg/L     <24 mg/L  

- 1,1,1- 

  Trichloroethane 

<0.00025 mg/L     <0.2 mg/L  

- 1,1,2- 

  Trichloroethane 

<0.00050 mg/L     <0.8 mg/L  

- Trichloroethylene <0.00050 mg/L     <4.4 mg/L  
- m-Xylene <0.00100 mg/L     <24 mg/L  

- o-Xylene <0.00100 mg/L     <24 mg/L  
- p-Xylene <0.00100 mg/L     <24 mg/L  
- Total Xylenes <0.00100 mg/L     <24 mg/L  
- Vinyl chloride <0.00025 mg/L     <0.03 mg/L  
- TPH (C>8-C16) - ND (<0.025 mg/L)     <1.7 mg/L  

 : 1.1/      

     . .2559 

 2. ND = Not Detected  
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 3-2 ( ) 

 

 

 

 
 

 

 

 
 
  

 
  

/ 
 

/ 
 

3.           1/  

       
( ) 

-   

 

(MW07) 

-  2  - Arsenic  - <0.0020 mg/L     <0.1 mg/L  

- Beryllium - <0.01 mg/L     <0.01 mg/L  

- Cadmium  - <0.003 mg/L     <2.0 mg/L  

- Chromium - <0.03 mg/L     <6.0 mg/L  

- Cr6+ - <0.050 mg/L as Cr6+     <6.0 mg/L  

- Lead  - <0.010 mg/L     <4.0 mg/L  

- Manganese  - <0.03-0.05 mg/L     <33 mg/L  

- Mercury  - <0.0010 mg/L     <0.7 mg/L  

- Nickel  - <0.03 mg/L      <5.0 mg/L  

- Selenium  - <0.0020 mg/L     <12 mg/L  

- Vanadium - <0.02 mg/L     <17 mg/L  

- Boron - 0.03-0.09 mg/L   -  -  

- Cobalt - <0.02 mg/L    -  -  

 : 1.1/      

     . .2559 
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 3-2  ( ) 

 

 

 

 
 

 

 

 
 
  

 
  

/ 
 

/ 
 

3.           1/  

    ( ) -  

 

(MW07) 

( ) 

-  2  - Copper  

- Iron  

- Titanium 

- <0.03 mg/L 

- 0.34-1.10 mg/L 

- <0.02 mg/L 

 

 

 

 - 

- 

- 

 - 

- 

- 

 

- Benzene - <0.00050 mg/L     <0.2 mg/L  

- Carbon tetrachloride - <0.00025 mg/L     <0.4 mg/L  

- 1,2-Dichloroethane - <0.00050 mg/L     <0.5 mg/L  

- Dichloromethane - <0.00200 mg/L     <6.0 mg/L  

- 1,1-Dichloroethylene - <0.00050 mg/L     <0.1 mg/L  

- cis-1,2-

Dichloroethylene 

- <0.00050 mg/L     <2.0 mg/L  

- trans-1,2 

Dichloroethylene 

- <0.00050 mg/L     <5.0 mg/L  

- Ethylbenzene - <0.00050 mg/L     <2.0 mg/L  

- Styrene - <0.00100 mg/L     <24 mg/L  

 : 1.1/      

     . .2559 

 2. ND = Not Detected  
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 3-2 ( ) 

 

 

 

 
 

 
 

 
 

 
  

/ 
 

/ 
 

3.          1/  

 ( ) -  

(MW07) 

( ) 

-  2  - Tetrachloroethylene <0.00050 mg/L     <0.9 mg/L  

- Toluene <0.00050 mg/L     <5.0 mg/L  
- 1,2,4-   

  Trichlorobenzene 

<0.00050 mg/L     <24 mg/L  

- 1,1,1- 

  Trichloroethane 

<0.00025 mg/L     <0.2 mg/L  

- 1,1,2- 

  Trichloroethane 

<0.00050 mg/L     <0.8 mg/L  

- Trichloroethylene <0.00050 mg/L     <4.4 mg/L  
- m-Xylene <0.00100 mg/L     <24 mg/L  

- o-Xylene <0.00100 mg/L     <24 mg/L  
- p-Xylene <0.00100 mg/L     <24 mg/L  
- Total Xylenes <0.00100 mg/L     <24 mg/L  
- Vinyl chloride <0.00025 mg/L     <0.03 mg/L  
- TPH (C>8-C16) - ND (<0.025 mg/L)     <1.7 mg/L  

 : 1.1/      

     . .2559 

 2. ND = Not Detected  

 

 

 (Environm
ental Com

pliance Audit) 
                                                                                        

 3 
 

 
 

 
 (

) 
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                                                                            3-167

 

 3-2 ( ) 

 

 

 

 
 

 

 

 
 

 
 

  
/ 
 

/ 
 

3.            

    ( )  

 

 

 

 

 

  

  . .2567  

 15  . . 

2567  21  

. .2567  4  

  

(  (Up-gradient)) 

(M W 01 ) 

 (  (Down-

gradient)) (MW05) 

 (

 (M id d le -g rad ie n t)) 

(MW06)  

(MW07 )  

 

. .2565-2567 

 .   - 7 

 

 

  

 

  

 

 



 

 

 (Environm
ental Com

pliance Audit) 
                                                                                        

 3 
 

 
 

 
 (

) 
 16 

                                         
 

  
                                                                            3-168

 

 3-2 ( ) 

 

 

 

 
 

 

 

 
 
  

 
  

/ 
 

/ 
 

4.           1/  

 -  

  

(  

(Up-

gradient)) 

(MW01) 

-  3  - Arsenic  - <5.00 mg/kg     <27 mg/kg  

- Beryllium - <1.00 mg/kg     <13 mg/kg  

- Cadmium  - 0.33 mg/kg     <810 mg/kg  

- Chromium - 7.24 mg/kg     <640 mg/kg  

- Cr6+ - <2.00 mg/kg     <640 mg/kg  

- Lead  - 11.8 mg/kg     <750 mg/kg  

- Manganese  - 167 mg/kg     <32,000 mg/kg  

- Mercury  - <0.20 mg/kg     <610 mg/kg  

- Nickel  - 1.33 mg/kg     <41,000 mg/kg  

- Selenium  - <5.00 mg/kg     <10,000 mg/kg  

- Vanadium - 8.85 mg/kg     <1,000 mg/kg  

- Zinc - 59.0 mg/kg     <1,000 mg/kg  

- Boron - 23.3 mg/kg   -  -  

- Cobalt - 1.14 mg/kg   -  -  

 : 1.1/      

     . .2559 

  

 

 

 (Environm
ental Com

pliance Audit) 
                                                                                        

 3 
 

 
 

 
 (

) 
 16 

                                         
 

  
                                                                            3-169

 

 3-2 ( ) 

 

 

 

 
 

 
 

 
  

 
 

 

 
/ 
 

/ 
 

4.           1/  

   ( ) -  

  

(  

(Up-

gradient)) 

(MW01) 

( ) 

-  3  - Copper  

- Iron  

- Titanium 

- 1.75 mg/kg 

- 4,129 mg/kg 

- 30.7 mg/kg 

 

 

 

 - 

- 

- 

 - 

- 

- 

 

-  Benzene - <0.010 mg/kg     <15 mg/kg  
-  Carbon 

tetrachloride 

- <0.010 mg/kg     <5.3 mg/kg  

-  1,2-

Dichloroethane 

- <0.010 mg/kg     <7.6mg/kg  

- Dichloromethane - <0.010 mg/kg     <210 mg/kg  

- 1,1-

Dichloroethylene 

- <0.010 mg/kg     <1.2 mg/kg  

- cis-1,2-

Dichloroethylene 

- <0.010 mg/kg     <150 mg/kg  

 

 : 1.1/      

     . .2559 

 2. ND = Not Detected  



 

 

 (Environm
ental Com

pliance Audit) 
                                                                                        

 3 
 

 
 

 
 (

) 
 16 

                                         
 

  
                                                                            3-170

 

 3-2 ( ) 

 

 

 

 
 

 
 

 
 

 
  

/ 
 

/ 
 

4.           1/  

   ( ) -  

  

(  

(Up-gradient)) 

(MW01) ( ) 

-  3  - Trans-1,2 -

Dichloroethylene 

- Ethylbenzene 

- Styrene  

- <0.010 mg/kg 

 

- <0.010 mg/kg  

- <0.010 mg/kg  

 

 

 

 

  

 

 

 

 <210 mg/kg 

 

<230 mg/kg 

<1,700 

mg/kg 

 

- Tetrachloro-

ethylene 

- <0.010 mg/kg     <190 mg/kg  

- Toluene - <0.010 mg/kg     <520 mg/kg  
- 1,2,4-

Trichlorobenzene 

- <0.010 mg/kg  
 

  
 

 <1,000 

mg/kg 
 

 : 1.1/      

     . .2559 

 2. ND = Not Detected  

 

 

 (Environm
ental Com

pliance Audit) 
                                                                                        

 3 
 

 
 

 
 (

) 
 16 

                                         
 

  
                                                                            3-171

 

 3-2 ( ) 

 

 

 

 
 

 
 

 
 

 
  

/ 
 

/ 
 

4.           1/  

   ( ) -  

  

(  

(Up-

gradient))  

(MW01) 

( ) 

-  3  - 1,1,1-

Trichloroethane 

- <0.010 mg/kg  

 
  

 
 <1,400 mg/kg  

- 1,1,2-

Trichloroethane 

- <0.010 mg/kg     <19 mg/kg  

- Trichloroethylene - <0.010 mg/kg     <61 mg/kg  

- m-Xylene - <0.010 mg/kg     <210 mg/kg  

- o-Xylene - <0.010 mg/kg     <210 mg/kg  

- p-Xylene - <0.010 mg/kg     <210 mg/kg  

- Total Xylenes - <0.010 mg/kg     <210 mg/kg  

- Vinyl chloride - <0.010 mg/kg     <8.3 mg/kg  

- THP (C>8-C16) - ND (<0.25) mg/kg     <25 mg/kg  

 : 1.1/      

     . .2559 

 2. ND = Not Detected  

 

 

 



 

 

 (Environm
ental Com

pliance Audit) 
                                                                                        

 3 
 

 
 

 
 (

) 
 16 

                                         
 

  
                                                                            3-172

 

 3-2 ( ) 

 

 

 

 
 

 

 

 
 
  

 
  

/ 
 

/ 
 

4.           1/  

   ( ) -  

 

(  

(Down-

gradient)) 

(MW05) 

-  3  - Arsenic  - <5.00 mg/kg     <27 mg/kg  

- Beryllium - <1.00 mg/kg     <13 mg/kg  

- Cadmium  - 0.74 mg/kg     <810 mg/kg  

- Chromium - 35.0 mg/kg     <640 mg/kg  

- Cr6+ - <2.00 mg/kg     <640 mg/kg  

- Lead  - 28.4 mg/kg     <750 mg/kg  

- Manganese  - 112 mg/kg     <32,000 mg/kg  

- Mercury  - <0.20 mg/kg     <610 mg/kg  

- Nickel  - 11.4 mg/kg     <41,000 mg/kg  

- Selenium  - <5.00 mg/kg     <10,000 mg/kg  

- Vanadium - 24.2 mg/kg     <1,000 mg/kg  

- Zinc - 33.5 mg/kg     <1,000 mg/kg  

- Boron - 73.9 mg/kg   -  -  

- Cobalt - <1.00 mg/kg   -  -  

 : 1.1/      

     . .2559 

  

 

 

 (Environm
ental Com

pliance Audit) 
                                                                                        

 3 
 

 
 

 
 (

) 
 16 

                                         
 

  
                                                                            3-173

 

 3-2 ( ) 

 

 

 

 
 

 
 

 
  

 
 

 

 
/ 
 

/ 
 

4.           1/  

   ( ) -  

 

(  

(Down-

gradient)) 

(MW05) ( ) 

-  3  - Copper  

- Iron  

- Titanium 

- 3.58 mg/kg 

- 11,874 mg/kg 

- 24.5 mg/kg 

 

 

 

 - 

- 

- 

 - 

- 

- 

 

-  Benzene - <0.010 mg/kg     <15 mg/kg  
-  Carbon 

tetrachloride 

- <0.010 mg/kg     <5.3 mg/kg  

-  1,2-

Dichloroethane 

- <0.010 mg/kg     <7.6mg/kg  

- Dichloromethane - <0.010 mg/kg     <210 mg/kg  

- 1,1-

Dichloroethylene 

- <0.010 mg/kg     <1.2 mg/kg  

- cis-1,2-

Dichloroethylene 

- <0.010 mg/kg     <150 mg/kg  

 

 : 1.1/      

     . .2559 

 2. ND = Not Detected  



 

 

 (Environm
ental Com

pliance Audit) 
                                                                                        

 3 
 

 
 

 
 (

) 
 16 

                                         
 

  
                                                                            3-174

 

 3-2 ( ) 

 

 

 

 
 

 
 

 
 

 
  

/ 
 

/ 
 

4.           1/  

   ( ) -  

 

(  

(Down-

gradient)) 

(MW05) ( ) 

-  3  - Trans-1,2 -

Dichloroethylene 

- Ethylbenzene 

- Styrene  

- <0.010 mg/kg 

 

- <0.010 mg/kg  

- <0.010 mg/kg 

 

 

 

 

  

 

 

 

 <210 mg/kg 

 

<230 mg/kg 

<1,700 

mg/kg 

 

- Tetrachloro-

ethylene 

- <0.010 mg/kg     <190 mg/kg  

- Toluene - <0.010 mg/kg     <520 mg/kg  
- 1,2,4-

Trichlorobenzene 

- <0.010 mg/kg  
 

  
 

 <1,000 

mg/kg 
 

 : 1.1/      

     . .2559 

 2. ND = Not Detected  

 

 

 (Environm
ental Com

pliance Audit) 
                                                                                        

 3 
 

 
 

 
 (

) 
 16 

                                         
 

  
                                                                            3-175

 

 3-2 ( ) 

 

 

 

 
 

 
 

 
 

 
  

/ 
 

/ 
 

4.           1/  

   ( ) -  

 

(  

(Down-

gradient)) 

(MW05) ( ) 

-  3  - 1,1,1-

Trichloroethane 

- <0.010 mg/kg  

 
  

 
 <1,400 mg/kg  

- 1,1,2-

Trichloroethane 

- <0.010 mg/kg     <19 mg/kg  

- Trichloroethylene - <0.010 mg/kg     <61 mg/kg  

- m-Xylene - <0.010 mg/kg     <210 mg/kg  

- o-Xylene - <0.010 mg/kg     <210 mg/kg  

- p-Xylene - <0.010 mg/kg     <210 mg/kg  

- Total Xylenes - <0.010 mg/kg     <210 mg/kg  

- Vinyl chloride - <0.010 mg/kg     <8.3 mg/kg  

- THP (C>8-C16) - ND (<0.25 mg/kg)     <25 mg/kg  

 : 1.1/      

     . .2559 

 2. ND = Not Detected  

 



 

 

 (Environm
ental Com

pliance Audit) 
                                                                                        

 3 
 

 
 

 
 (

) 
 16 

                                         
 

  
                                                                            3-176

 

 3-2 ( ) 

 

 

 

 
 

 

 

 
 
  

 
  

/ 
 

/ 
 

4.           1/  

   ( ) -  

  

(  

(Middle-

gradient)) 

(MW06) 

-  3  - Arsenic  - <5.00 mg/kg     <27 mg/kg  

- Beryllium - <1.00 mg/kg     <13 mg/kg  

- Cadmium  - 0.24 mg/kg     <810 mg/kg  

- Chromium - 3.93 mg/kg     <640 mg/kg  

- Cr6+ - <2.00 mg/kg     <640 mg/kg  

- Lead  - 7.07 mg/kg     <750 mg/kg  

- Manganese  - 189 mg/kg     <32,000 mg/kg  

- Mercury  - <0.20 mg/kg     <610 mg/kg  

- Nickel  - <1.00 mg/kg     <41,000 mg/kg  

- Selenium  - <5.00 mg/kg     <10,000 mg/kg  

- Vanadium - 7.03 mg/kg     <1,000 mg/kg  

- Zinc - 46.0 mg/kg     <1,000 mg/kg  

- Boron - 26.2 mg/kg   -  -  

- Cobalt - <1.00 mg/kg   -  -  

 : 1.1/      

     . .2559 

 2. ND = Not Detected  

 

 

 (Environm
ental Com

pliance Audit) 
                                                                                        

 3 
 

 
 

 
 (

) 
 16 

                                         
 

  
                                                                            3-177

 

 3-2 ( ) 

 

 

 

 
 

 
 

 
  

 
 

 

 
/ 
 

/ 
 

4.           1/  

   ( ) -  

  

(  

(Middle-

gradient)) 

(MW06) ( ) 

-  3  - Copper  

- Iron  

- Titanium 

- 1.08 mg/kg 

- 3,803 mg/kg 

- 43.2 mg/kg 

 

 

 

 - 

- 

- 

 - 

- 

- 

 

-  Benzene - <0.010 mg/kg     <15 mg/kg  
-  Carbon 

tetrachloride 

- <0.010 mg/kg     <5.3 mg/kg  

-  1,2-

Dichloroethane 

- <0.010 mg/kg     <7.6mg/kg  

- Dichloromethane - <0.010 mg/kg     <210 mg/kg  

- 1,1-

Dichloroethylene 

- <0.010 mg/kg     <1.2 mg/kg  

- cis-1,2-

Dichloroethylene 

- <0.010 mg/kg     <150 mg/kg  

 

 : 1.1/      

     . .2559 

 2. ND = Not Detected  



 

 

 (Environm
ental Com

pliance Audit) 
                                                                                        

 3 
 

 
 

 
 (

) 
 16 

                                         
 

  
                                                                            3-178

 

 3-2 ( ) 

 

 

 

 
 

 
 

 
 

 
  

/ 
 

/ 
 

4.           1/  

   ( ) -  

  

(  

(Middle-

gradient)) 

(MW06) ( ) 

-  3  - Trans-1,2 -

Dichloroethylene 

- Ethylbenzene 

- Styrene  

- <0.010 mg/kg 

 

- <0.010 mg/kg  

- <0.010 mg/kg 

 

 

 

 

  

 

 

 

 <210 mg/kg 

 

<230 mg/kg 

<1,700 

mg/kg 

 

- Tetrachloro-

ethylene 

- <0.010 mg/kg     <190 mg/kg  

- Toluene - <0.010 mg/kg     <520 mg/kg  
- 1,2,4-

Trichlorobenzene 

- <0.010 mg/kg  
 

  
 

 <1,000 

mg/kg 
 

 : 1.1/      

     . .2559 

 2. ND = Not Detected  

 

 

 (Environm
ental Com

pliance Audit) 
                                                                                        

 3 
 

 
 

 
 (

) 
 16 

                                         
 

  
                                                                            3-179

 

 3-2 ( ) 

 

 

 

 
 

 
 

 
 

 
  

/ 
 

/ 
 

4.           1/  

   ( ) -  

  

(  

(Middle-

gradient)) 

(MW06) ( ) 

-  3  - 1,1,1-

Trichloroethane 

- <0.010 mg/kg  

 
  

 
 <1,400 mg/kg  

- 1,1,2-

Trichloroethane 

- <0.010 mg/kg     <19 mg/kg  

- Trichloroethylene - <0.010 mg/kg     <61 mg/kg  

- m-Xylene - <0.010 mg/kg     <210 mg/kg  

- o-Xylene - <0.010 mg/kg     <210 mg/kg  

- p-Xylene - <0.010 mg/kg     <210 mg/kg  

- Total Xylenes - <0.010 mg/kg     <210 mg/kg  

- Vinyl chloride - <0.010 mg/kg     <8.3 mg/kg  

- THP (C>8-C16) - ND (<0.25) mg/kg     <25 mg/kg  

 : 1.1/      

     . .2559 

 2. ND = Not Detected  

 



 

 

 (Environm
ental Com

pliance Audit) 
                                                                                        

 3 
 

 
 

 
 (

) 
 16 

                                         
 

  
                                                                            3-180

 

 3-2 ( ) 

 

 

 

 
 

 

 

 
 
  

 
  

/ 
 

/ 
 

4.           1/  

   ( ) -   

 

(MW07) 

-  3  - Arsenic  - 14.8 mg/kg     <27 mg/kg  

- Beryllium - <1.00 mg/kg     <13 mg/kg  

- Cadmium  - 0.57 mg/kg     <810 mg/kg  

- Chromium - 12.3 mg/kg     <640 mg/kg  

- Cr6+ - <2.00 mg/kg     <640 mg/kg  

- Lead  - 6.97 mg/kg     <750 mg/kg  

- Manganese  - 121 mg/kg     <32,000 mg/kg  

- Mercury  - <0.20 mg/kg     <610 mg/kg  

- Nickel  - <1.00 mg/kg     <41,000 mg/kg  

- Selenium  - <5.00 mg/kg     <10,000 mg/kg  

- Vanadium - 28.2 mg/kg     <1,000 mg/kg  

- Zinc - 10.6 mg/kg     <1,000 mg/kg  

- Boron - 63.3 mg/kg   -  -  

- Cobalt - <1.00 mg/kg   -  -  

 : 1.1/      

     . .2559 

  

 

 

 (Environm
ental Com

pliance Audit) 
                                                                                        

 3 
 

 
 

 
 (

) 
 16 

                                         
 

  
                                                                            3-181

 

 3-2 ( ) 

 

 

 

 
 

 
 

 
  

 
 

 

 
/ 
 

/ 
 

4.           1/  

   ( ) -   

 

(MW07) ( ) 

-  3  - Copper  

- Iron  

- Titanium 

- 1.85 mg/kg 

- 9,917 mg/kg 

- 29.4 mg/kg 

 

 

 

 - 

- 

- 

 - 

- 

- 

 

-  Benzene - <0.010 mg/kg     <15 mg/kg  
-  Carbon 

tetrachloride 

- <0.010 mg/kg     <5.3 mg/kg  

-  1,2-

Dichloroethane 

- <0.010 mg/kg     <7.6mg/kg  

- Dichloromethane - <0.010 mg/kg     <210 mg/kg  

- 1,1-

Dichloroethylene 

- <0.010 mg/kg     <1.2 mg/kg  

- cis-1,2-

Dichloroethylene 

- <0.010 mg/kg     <150 mg/kg  

 

 : 1.1/      

     . .2559 

 2. ND = Not Detected  



 

 

 (Environm
ental Com

pliance Audit) 
                                                                                        

 3 
 

 
 

 
 (

) 
 16 

                                         
 

  
                                                                            3-182

 

 3-2 ( ) 

 

 

 

 
 

 
 

 
 

 
  

/ 
 

/ 
 

4.           1/  

   ( ) -   

 

(MW07) ( ) 

-  3  - Trans-1,2 -

Dichloroethylene 

- Ethylbenzene 

- Styrene  

- <0.010 mg/kg 

 

- <0.010 mg/kg  

- <0.010 mg/kg 

 

 

 

 

  

 

 

 

 <210 mg/kg 

 

<230 mg/kg 

<1,700 

mg/kg 

 

- Tetrachloro-

ethylene 

- <0.010 mg/kg     <190 mg/kg  

- Toluene - <0.010 mg/kg     <520 mg/kg  
- 1,2,4-

Trichlorobenzene 

- <0.010 mg/kg  
 

  
 

 <1,000 

mg/kg 
 

 : 1.1/      

     . .2559 

 2. ND = Not Detected  

 

 

 (Environm
ental Com

pliance Audit) 
                                                                                        

 3 
 

 
 

 
 (

) 
 16 

                                         
 

  
                                                                            3-183

 

 3-2 ( ) 

 

 

 

 
 

 
 

 
 

 
  

/ 
 

/ 
 

4.           1/  

   ( ) -   

 

(MW07) ( ) 

-  3  - 1,1,1-

Trichloroethane 

- <0.010 mg/kg  

 
  

 
 <1,400 mg/kg  

- 1,1,2-

Trichloroethane 

- <0.010 mg/kg     <19 mg/kg  

- Trichloroethylene - <0.010 mg/kg     <61 mg/kg  

- m-Xylene - <0.010 mg/kg     <210 mg/kg  

- o-Xylene - <0.010 mg/kg     <210 mg/kg  

- p-Xylene - <0.010 mg/kg     <210 mg/kg  

- Total Xylenes - <0.010 mg/kg     <210 mg/kg  

- Vinyl chloride - <0.010 mg/kg     <8.3 mg/kg  

- THP (C>8-C16) - ND (<0.25 mg/kg)     <25 mg/kg  

 : 1.1/      

     . .2559 

 2. ND = Not Detected  
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ental Com

pliance Audit) 
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) 
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                                                                            3-184

 

 3-2 ( ) 

 
 

 

 

 
 

 
 

 
  

 
 

 
/ 
 

/ 
 

4.      

  . .2567  

15  . . 2567 

 4   

 (  

(Up-gradient)) (MW01) 

 (  

( Down-gradient)) ( MW05) 

  

(  ( Middle-

gradient)) (MW06)  

 (MW07) 

 

 . .2565-2567   

 .   

  - 8 

      

    ( )          

       

       

       

       

       

       

       

       

 

 

 (Environm
ental Com

pliance Audit) 
                                                                                        

 3 
 

 
 

 
 (

) 
 16 

                                         
 

  
                                                                            3-185

 

 3-2 ( ) 

 

 

 

 
 

       
/ 
 

/ 
 

5. *         1/  
 -

 
 
-

 

-  2 
 7 

 
-  2 

 7 
 

- Leq 24 hr. 
 
 
- Leq 24 hr. 

- 56.6-66.1 dB(A) 
 
 
- 59.3-63.6 dB(A) 

 
 24  

 
 . .

2565-2567 
    - 9 

 
 
 
 

  
 
 
 

 - 70.0 dB(A) - 

 : 1. 1/   15 ( . .2540)  



 

 

 (Environm
ental Com

pliance Audit) 
                                                                                        

 3 
 

 
 

 
 (

) 
 16 

                                         
 

  
                                                                            3-186

 

 3-2 ( ) 

 

 

 

 
 

 
   

 
 

 
/ 
 

/ 
 

6. 

 

          

6.1 

-
 

          

-

 

-
 

-
 

-
 

-
 

-  

-
 

-
 

-
 

-  . . 2567 

 

  -  - - 

 

 

 (Environm
ental Com

pliance Audit) 
                                                                                        

 3 
 

 
 

 
 (

) 
 16 

                                         
 

  
                                                                            3-187

 

 3-2 ( ) 

 

 

 

 
 

 
   

 
 

 
/ 
 

/ 
 

6. 

 ( ) 

          

6.1 

-
 

( ) 

          

-

 ( ) 

-
 

-
 

-
 

-
 

-

 

-  . . 2 5 6 7 

 

  -  - - 



 

 

 (Environm
ental Com

pliance Audit) 
                                                                                        

 3 
 

 
 

 
 (

) 
 16 

                                         
 

  
                                                                            3-188

 

 3-2 ( ) 

 

 

 

 
 

 
   

 
  

/ 
 

/ 
 

6. 

 ( ) 

          

6.1 

-
 

( ) 

          

-

 

-    

 

-  1  -

 

-
 

-  

-
 

-
 

-   

  

. .2567   

 29  

 4  . .2567 

 

    

 

  -  - - 

 

 

 (Environm
ental Com

pliance Audit) 
                                                                                        

 3 
 

 
 

 
 (

) 
 16 

                                         
 

  
                                                                            3-189

 

 3-2 ( ) 

 

 

 

 
 

 
   

 
 

 
/ 
 

/ 
 

6. 

 ( ) 

          

6.1 

-
 

( ) 

          

-

 
( ) 

-
 

-  1  -
 

-

 

       

-

 

-

 

-  1  -

 

-

 

  -  - - 



 

 

 (Environm
ental Com

pliance Audit) 
                                                                                        

 3 
 

 
 

 
 (

) 
 16 

                                         
 

  
                                                                            3-190

 

 3-2 ( ) 

 

 

 

 
 

 
   

 
 

 
/ 
 

/ 
 

6. 

 ( ) 

          

6.1 

-
 

( ) 

          

-

 
( ) 

          

-

 

85 

  

-  1  -

 

-

 

  -  - - 

 

 

 (Environm
ental Com

pliance Audit) 
                                                                                        

 3 
 

 
 

 
 (

) 
 16 

                                         
 

  
                                                                            3-191

 

 3-2 ( ) 

 

 

 

 
 

 
   

 
 

 
/ 
 

/ 
 

6. 

 ( ) 

          

6.2 
      

-

* 

-

- 

- 

 

-  2  -  - ND (<0.03 ppm) 

 0.07 

    1/ 

- 1.0 ppm 

 

6.3 
 

          

-             

* 
- Compressor 

Area (C-115) 

-  2  - Leq 8 hr. 

 

- 83.5-84.0 dB(A)     - 852//903/ 

dBA 

- 

 : 1. 1/  . . 2560  

 2. 2/  . . 2562 

 3. 3/    . .2546 

4. *   . .2566   . .2566   (Shutdown) 



 

 

 (Environm
ental Com

pliance Audit) 
                                                                                        

 3 
 

 
 

 
 (

) 
 16 

                                         
 

  
                                                                            3-192

 

 3-2 ( ) 

 

 

 

 
 

 
  

 
 

 
 

/ 
 

/ 
 

6. 
 ( ) 

6.3    
      ( ) 

         

 

 

 

 

-   - Compressor 

Area (C-115) 

-  2  - Lmax - 85.4-86.0 dB(A)     - 140 dBA2/ 

- 115 dBA3/ 

- 

 
( )* 

- Compressor 

Area (C-320) 

-  2  - Leq 8 hr. 

 

- Lmax 

- 81.4-81.5 dB(A) 

 

- 82.6-86.4 dB(A) 

 Leq  

8 hr.  Lmax   

 

  

. .2565-2567 

    

 - 10 

 

 

 

  

 

 

 - 851//902/ 

dBA 

- 140 dBA2/ 

- 115 dBA3/ 

 

 : 1. 1/  . . 2562 

 2. 2/    . .2546 

 3. 3/          . . 2559 

 

 

 (Environm
ental Com

pliance Audit) 
                                                                                        

 3 
 

 
 

 
 (

) 
 16 
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Plant : Report No. : :

Line No. : Type :

Equipment Description : Reason For Inspection :

Inspector Name : Inspection Date :

Design Pressure : 35.6 Kg/cm²G Operating Pressure : Kg/cm²G

Design Temperature : 84 °C Operating Temperature : 52 °C

Design Code : ASME B.31.3 Year Service :

Design Life : Operation Fluid : Process Material

Material Specification : A312 GR.TP304 Nominal Thickness : 2" 3.91 mm. / 1" 3.38 mm.

Corrosion Allowance : 0.0 mm. MAWT : 2" 2 mm / 1" 1.77 mm.

Insulation : NO Degradation Mechanism :

Inspection method ;
 - P-1767-E3P0-NA/B01S,  Inspestion by - VI + UTM

External Visual Inspection ;
- An external visual inspection is performed to determine the condition of the outside of the piping that still in good condition.
- Visible significant vibrations were not noticed. All small bore fittings were also noted in good condition without any sign of cracking/corrosion. 

NDT:

CORROSION RATE : REMAINING LIFE: NEXT INSPECTION :

N/A

 

N/A

 SIGNATURE :

 NAME :

 DATE :
24/Jan/24 25/Jan/24 26/Jan/24

PTT GLOBAL CHEMICAL PUBLIC COMPANY LIMITED

PIPING INSPECTION REPORT
VI-Glycol-24-003

Kritsada S. 24/Jan/24

1. PIPING DATA

8/Jul/2006

20                         Years

OSI Non Intrusive

33.0

mm./Years > 20 Years 120 Month

UTM Result

LTRL STRL
- -

Mr. Kritsada S. Mr.  Siharat M. Mr. Jessada Y.

3. ACTION TAKEN

4. RECOMMENDATION ACTION PARTY

T-II-IP1

5. REMARKS/COMMENTS 

COMPLETED BY INSPECTED BY REVIEWED BY APPROVED BY

- Next external inspection should be set 5 years
- Next OSI inspection should be set 10 years to monitor the thickness

1.92

: ' The minimum thickness more than nominal thickness
Location Part Min. Actual THK T Nom. Required THK. LTCR STCR

14,G PIPE 3.92 3.91 2

GC16  EOEG 

P-1767-E3P0-NA/B01S

From P-1753 / To P-1742

   - All pipe supports and welds were found to be in satisfactory condition. 

-

Corrosion

2. EXECUTIVE SUMMARY

Inspection Plan

-



Plant : Report No. : :

Line No. : Type :

Equipment Description : Reason For Inspection :

Inspector Name : Inspection Date :

Design Pressure : 35.6 Kg/cm²G Operating Pressure : Kg/cm²G

Design Temperature : 84 °C Operating Temperature : 52 °C

Design Code : ASME B.31.3 Year Service :

Design Life : Operation Fluid : Process Material

Material Specification : A312 GR.TP304 Nominal Thickness : 2" 3.91 mm. / 1" 3.38 mm.

Corrosion Allowance : 0.0 mm. MAWT : 2" 2 mm / 1" 1.77 mm.

Insulation : NO Degradation Mechanism :

Item N AB N/A
1 Run Pipe/Branch Pipe

- Insulation N/A
- Paint N/A  
- Corrosion Normal condition
- Crack Normal condition
- Fretting, Mechanical damage Normal condition
- Vibration Normal condition
- Pipe Sleeve/Wrapping N/A
- Bolt, Nut Normal condition
- Small bore Normal condition

2 Stream tracing
- Corrosion N/A
- Crack N/A
- Fretting, Mechanical damage N/A
- Vibration N/A

3 Pipe Support
- Corrosion Normal condition
- Crack Normal condition
- Fretting, Mechanical damage Normal condition
- Vibration Normal condition

4 Other
- Shoe off support N/A

Comment/Discussion

- Overall external condition was in satisfied appearance and safe for operation.

COMPLETED BY

 SIGNATURE :

 NAME :
 DATE :

From P-1753 / To P-1742 Inspection Plan

VISUAL INSPECTION REPORT

PIPING  INSPECTION
GC16  EOEG VI-Glycol-24-003

P-1767-E3P0-NA/B01S OSI Non Intrusive

Kritsada S. 24/Jan/24

PIPING 

8/Jul/2006

33.0

20                         Years

corrosion

External Visual Inspection 
COMPONENTS Finding/Location

INSPECTED BY REVIEWED BY APPROVED BY

Mr. Kritsada S. Mr. Siharat M. Mr. Jessada Y.
24 January 2024 25 January 2024 26 January 2024



ATTACHMENT

Figure 1 Figure 2

DRAWING_LINE_NO._P-1767-E3P0-NA_B03S ( she 1 ) Pipe,Bolt Nut,Supports - Found in normal condition. 

Figure 3 Figure 4

Pipe,Bolt Nut,Supports - Found in normal condition. Pipe,Bolt Nut,Supports - Found in normal condition. 



ATTACHMENT

Figure 5 Figure 6

DRAWING_LINE_NO._P-1767-E3P0-NA_B01S ( she 2 ) Pipe,Bolt Nut,Supports - Found in normal condition. 

Figure 7 Figure 8

Pipe,Bolt Nut,Supports - Found in normal condition. Pipe,Bolt Nut,Supports - Found in normal condition. 



ATTACHMENT

Figure 9 Figure 10

DRAWING_LINE_NO._P-1767-E3P0-NA_B03S_A ( she 3 ) Pipe,Bolt Nut,Supports - Found in normal condition. 

Figure 11 Figure 12

Pipe,Bolt Nut,Supports - Found in normal condition. Pipe,Bolt Nut,Supports - Found in normal condition. 



ATTACHMENT

Figure 13 Figure 14

Pipe,Bolt Nut,Supports - Found in normal condition. Pipe,Bolt Nut,Supports - Found in normal condition. 
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Kg/cm²G oC

Kg/cm²G oC mm.

SD-Internal Bare metal Through paint

 Remark

 Completed By :

Page No. : 1 of 2

 Calibration Range. :

GC Maintenance and Engineering Co.,Ltd.

 Stepwedge. :   

 Couplant. :

mm.11

Others

 Probe Model. :

stainless steel

Corrosion Allowance

Sono 600

ULTRASONIC THICKNESS MEASUREMENT REPORT

MHz

 Operate Temp. :

35.6

5790

 Test Date. :

Process Material

  Mr. Siharat  M.

52-3-GC100-302-B01S-119

NO

 Model.  :

151116006

 Signature :

52

 Tip Dia. :

Review ByGCME Inspected

On-stream

26 January 2024

 Mr. Jessada Y. 

 Inspection Type. :

 Name :

 Date :

Mr. Kritsada S.

Approved By

SD-External

24 January 2024 25 January 2024

 Series No. : 1007929

2.5 - 12.5

0.0

38DL Plus

A Scan

 Insulation. :

mm.

 Sound Velocity : Series No. : m/s.

 Frequency. :

NO

D790-SM

 Techniques Scan. :

ProbeEquipment

 Operate Pressure. :

 Design Pressure. :

5

Olympus

 Paint. :

33.0

 UT MFR. :

 Key Point Dwg. No. : 

 Tag / Line No. :

PTT Global Chemical Public Company Limited.( EOEG )

P-1767-E3P0-NA/B01S

A312 GR.TP304 Material Spec. :

RBI - 2024

UTM-Glycol-24-003

N/A

From P-1753 / To P-1742

 Report No. :   

 Written Examination Procedure No. :

 Client. :

 Project Name. :

N/A  Job No. :

 Description. :

 Corr. Circuit No. : -

84

24-Jan-24

 Fluid . :

 Design Temp. :

Note: 
For nozzle, the starting 0° point is always at the top side 
for horizontal nozzle/pipe, and at plant north side. for 
vertical nozzle/pipe, viewing direction for other point 
(90°,180° 270°) are always follow flow direction.
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