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รายงานการขอเปลี่ยนแปลงรายละเอียดโครงการพัฒนาแหลงน้ํามันประดูเฒาตอนใต   
โครงการพฒันาแหลงน้ํามันทุงใหญ  โครงการพัฒนาแหลงน้าํมันสิริกิติ์ตะวันออก ระยะท่ี 2   
โครงการพฒันาปโตรเลียมแหลงสารบบ ยางเมือง และไทรงาม  
แปลงเอส 1 จังหวัดกําแพงเพชร พิษณุโลก และสุโขทัย    บริษัท ปตท.สผ. สยาม จํากัด 
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รายงานการขอเปลี่ยนแปลงรายละเอียดโครงการพัฒนาแหลงน้ํามันประดูเฒาตอนใต 
โครงการพัฒนาแหลงน้ํามันทุงใหญ  โครงการพัฒนาแหลงน้ํามันสิริกิต์ิตะวันออก ระยะที ่2 

โครงการพัฒนาปโตรเลียมแหลงสารบบ ยางเมือง และไทรงาม  
 แปลงเอส 1 จังหวัดกําแพงเพชร พิษณุโลก และสุโขทยั 

ของบริษัท ปตท.สผ. สยาม จํากัด 
 

 สารบัญภาคผนวก 
 

ภาคผนวก 
 

ภาคผนวก ก    หนังสือเห็นชอบของโครงการที่ขอเปลีย่นแปลงรายละเอียดโครงการ 
 ภาคผนวก ก.1 หนังสือเห็นชอบโครงการพัฒนาน้ํามันแหลงประดูเฒาตอนใต 
 ภาคผนวก ก.2 หนังสือเห็นชอบโครงการพัฒนาน้ํามันแหลงทุงใหญ 
 ภาคผนวก ก.3 หนังสือเห็นชอบโครงการพัฒนาน้ํามันแหลงสิริกิต์ิตะวันออก ระยะท่ี 2
 ภาคผนวก ก.4 หนังสือเห็นชอบโครงการพัฒนาปโตรเลียมแหลงสารบบ ยางเมือง และไทรงาม

  
ภาคผนวก ข    เอกสาร/ใบอนุญาตการประสานงานกับหนวยงานราชการตางๆ 

 ภาคผนวก ข.1 เอกสารรายช่ือเจาของท่ีดิน  
 ภาคผนวก ข.2 หนังสือขออนญุาตจาก อบต. เพื่อขอเขาดําเนินการพัฒนาโครงการ 
 ภาคผนวก ข.3 หนังสือตรวจสอบพื้นท่ีเขตอุทยานแหงชาติ  ปาอนุรักษ และหนังสือตรวจสอบ

พื้นท่ีปาสงวน และปาเสื่อมโทรม  
 ภาคผนวก ข.4 หนังสือขอตรวจสอบพื้นท่ีแเขตปฏิรูปท่ีดินเพื่อการเกษตร (สปก.) 
 ภาคผนวก ข.5 หนังสือตรวจสอบแหลงโบราณคดี โบราณสถาน และสถานท่ีสําคัญทาง

ประวัติศาสตร  จากกรมศิลปากร 
  
ภาคผนวก ค เอกสารมาตรฐานการปฏิบัติงานของบริษัท ปตท.สผ. สยาม จํากัด ที่เกีย่วของกับโครงการ 
 ภาคผนวก ค.1 มาตรฐานและเอกสารเก่ียวกับการขับรถอยางปลอดภัยของโครงการ 
  ภาคผนวก ค.1.1 Land Transport Manual 

  ภาคผนวก ค.1.2 Land Transport Safety Management Practice, Greater S1 
Assets 

 ภาคผนวก ค.2 Guideline for Waste Handling 
 ภาคผนวก ค.3 Greater S1 Assets : Emergency and Crisis Response Plan 

 



รายงานการขอเปลี่ยนแปลงรายละเอียดโครงการพัฒนาแหลงน้ํามันประดูเฒาตอนใต   
โครงการพฒันาแหลงน้ํามันทุงใหญ  โครงการพัฒนาแหลงน้าํมันสิริกิติ์ตะวันออก ระยะท่ี 2   
โครงการพฒันาปโตรเลียมแหลงสารบบ ยางเมือง และไทรงาม  
แปลงเอส 1 จังหวัดกําแพงเพชร พิษณุโลก และสุโขทัย    บริษัท ปตท.สผ. สยาม จํากัด 
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 ภาคผนวก ค.4 PPE Standard 
 ภาคผนวก ค.5 Oil Spill Plan for Production Sites 
 ภาคผนวก ค.6 Maintenance Strategy-Bulklines 
 ภาคผนวก ค.7 Flowlines and Well Gas Life Lines Maintenance Strategy 
 ภาคผนวก ค.8 ใบรับรองระบบการจัดการส่ิงแวดลอม 
   
ภาคผนวก ง      ผลการตรวจวิเคราะหคุณภาพสิ่งแวดลอม / ทรัพยากรชีวภาพ 

 ภาคผนวก ง.1   ผลการตรวจวัดคุณภาพอากาศในบรรยากาศ 
 ภาคผนวก ง.2 ผลการตรวจวัดระดับเสียง 
 ภาคผนวก ง.3 ผลการตรวจวัดคุณภาพดิน 
 ภาคผนวก ง.4 ผลการตรวจวัดคุณภาพน้ําผิวดิน 
 ภาคผนวก ง.5 ผลการสํารวจส่ิงมีชีวิตในแหลงนํ้า 

   

ภาคผนวก จ การศึกษาดานสภาพเศรษฐกิจ-สังคม และทศันคติของประชาชน 
 ภาคผนวก จ.1 ตัวอยางแบบสอบถามทางเศรษฐกิจ-สังคม และทัศนคติของประชาชน 
  ภาคผนวก จ.1.1 แบบสอบถามผูนําชุมชน 
  ภาคผนวก จ.1.2 แบบสอบถามหัวหนาครัวเรือน 
 ภาคผนวก จ.2 ผลการสํารวจสภาพเศรษฐกิจ-สังคม และทัศนคติของประชาชน 
  ภาคผนวก จ.2.1 ผลการศึกษาขอมูลท่ัวไป 
  ภาคผนวก จ.2.2 ผลการศึกษาผูนําชุมชน 
  ภาคผนวก จ.2.3 ผลการศึกษาในระดับหัวหนาครัวเรอืนท่ัวไป 
  ภาคผนวก จ.2.4 ผลการศึกษาเจาของท่ีดินบริเวณแนวทอลําเลียง 
    

ภาคผนวก ฉ   เอกสารประกอบกิจกรรมการประชาสัมพันธโครงการและการมีสวนรวมของประชาชน 
 ภาคผนวก ฉ.1   หนังสือเชิญประชุม 
 ภาคผนวก ฉ.2   เอกสารสรุปผลการประชุม 
 ภาคผนวก ฉ.3   จดหมายขาวประชาสัมพันธ 
 ภาคผนวก ฉ.4   รายช่ือผูเขารวมประชุม 
 ภาคผนวก ฉ.5   ประมวลภาพการประชาสัมพันธโครงการ 
 ภาคผนวก ฉ.6   เอกสารประกอบการบรรยาย 
  ภาคผนวก ฉ.6.1 เอกสารประกอบการประชาสัมพันธ ครั้งท่ี 1 
  ภาคผนวก ฉ.6.2 เอกสารประกอบการประชาสัมพันธ ครั้งท่ี 2 
  ภาคผนวก ฉ.6.3 เอกสารประกอบการประชาสัมพันธ ครั้งท่ี 3 



รายงานการขอเปลี่ยนแปลงรายละเอียดโครงการพัฒนาแหลงน้ํามันประดูเฒาตอนใต   
โครงการพฒันาแหลงน้ํามันทุงใหญ  โครงการพัฒนาแหลงน้าํมันสิริกิติ์ตะวันออก ระยะท่ี 2   
โครงการพฒันาปโตรเลียมแหลงสารบบ ยางเมือง และไทรงาม  
แปลงเอส 1 จังหวัดกําแพงเพชร พิษณุโลก และสุโขทัย    บริษัท ปตท.สผ. สยาม จํากัด 

 

สารบัญภาคผนวก                    ค 
52053.PTTEP  

สารบัญภาคผนวก (ตอ) 
 

 ภาคผนวก ฉ.7 ผลการประเมินหลังประชุม 
  ภาคผนวก ฉ.7.1 ผลการประเมินหลังประชุม ครั้งท่ี 1 
  ภาคผนวก ฉ.7.2 ผลการประเมินหลังประชุม ครั้งท่ี 2 
  ภาคผนวก ฉ.7.3 ผลการประเมินหลังประชุม ครั้งท่ี 3 
  ภาคผนวก ฉ.7.4 แบบประเมินหลังประชุม 

 

ภาคผนวก ช   รายการคํานวณการประเมินอันตรายรายแรง 
  
ภาคผนวก ซ  คา LS และ C, P-factor ของการประเมินการชะลางพังทลายดิน 
 





















































































 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

ภาคผนวก กภาคผนวก ก..22  
หนังสือเหน็ชอบโครงการพัฒนาน้ํามันแหลงทุงใหญ 































































 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

ภาคผนวก กภาคผนวก ก..33  
หนังสือเหน็ชอบโครงการพัฒนาน้ํามันแหลงสิริกิต์ิตะวันออก ระยะที่ 2 

































































































































































 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

ภาคภาคผนวก กผนวก ก..44  
หนังสือเหน็ชอบโครงการพัฒนาปโตรเลยีมแหลงสารบบ  

ยางเมอืง และไทรงาม 





































































































































































 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

ภาคผนวก ภาคผนวก ขข  
เอกสารเอกสาร//ใบอนุญาตการประสานงานกับหนวยงานราชการตางๆใบอนุญาตการประสานงานกับหนวยงานราชการตางๆ  



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

ภาคผนวก ภาคผนวก ขข..11  
เอกสเอกสารรายช่ือเจาของท่ีดนิารรายช่ือเจาของท่ีดนิ  





















































































 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

ภาคผนวก ภาคผนวก ขข..22  
หนังสือขออนุญาตจาก อบต. เพ่ือขอเขาดําเนินการพัฒนาโครงการ 





































































 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

ภาคผนภาคผนวก วก ขข..33  
หนังสือตรวจสอบพ้ืนท่ีเขตอทุยานแหงชาติ  ปาอนุรักษ  
และหนังสือตรวจสอบพ้ืนท่ีปาสงวน และปาเส่ือมโทรม 



































 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

ภาคผนวก ภาคผนวก ขข..44  
หนังสือขอตรวจสอบพ้ืนท่ีแเขตปฏิรูปทีด่ินเพ่ือการเกษตร (สปก.) 































 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

ภาคผนวก ภาคผนวก ขข..55  
หนังสือตรวจสอบแหลงโบราณคดี โบราณสถาน  

และสถานที่สําคัญทางประวัติศาสตร  จากกรมศิลปากร 





 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

ภาคผนวก ภาคผนวก คค  
เอกสารมาตรฐานการปฏิบัติงานของบริษัทเอกสารมาตรฐานการปฏิบัติงานของบริษัท  ปตทปตท..สผสผ..  สยามสยาม  จํากัดจํากัด    

ท่ีเกี่ยวของกับโครงการท่ีเกี่ยวของกับโครงการ  



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

ภาคผนวก ภาคผนวก คค..11  
มาตรฐานและเอกสารเกี่ยวกับการขับรถอยางปลอดภัยของโครงการ 















 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

ภาคผนวก ภาคผนวก คค..11..11  
Land Transport Manual 
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2 INTRODUCTION 

It ia o. mnndatory Shtll Group requirement to have documented management control• in place for high risk 
aetivitiea 11nd operations. High risk is defined 11,11 acUvitiea with a eoru.equence rating 4 Dr 5 in the tit<k 
&fllleaament matrix. 

Each Shell Comp11ny al110 has to have a syatematic approaeh to HSE, deslg~ed to enau.re compliance with 
tho lawa of the country in which the operation• take place ll!'ld to achieve .a eontinuoua perfonn~~.nee 
improvement. Within thla syatem ti•k• will need to be reduced to an Aa Low Aa Re.!llonably Practicable 
fALARP)lt;vel. 

L.and tranaport lnddt;nt• eens!atently account for the majority of fatalitiea in Shell group opt;rations and are 
the pateat aatety ha:tard for Thai Shell El<Jiloration and Production (TSEP]. 

TSEP haa put management eontrola ln plAce to reduce the riaka u110eiated with land tranaport opero.tion11 to 
an ALARP level. The TSEP roa.d b"anapert policy givea the aver all direction and Intent efth<!lle controls. 
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2.1.1 ThtDEProJdtnnaportpol!cy 

Thll Shell Exploretlon 1nd Production Company Limited 

Road Traft•port Health, Safety ancl Environment Polley 

mavin~ 

control& ueln pl•~~ for raad truupol"' 

~ I'""' '"'c" Exploration and Production will: 

Daman all ate by mean a ot a Land Tranoporl HS& caoe that HS& critic Ill activiliea In thiaarea 
ueldenlifitd, rilk1 are a .. uaecl and ~ntl'ol proo:oduru ue di!Yoloped, ' 
Set and lmplem.nt mlnlrnum atandudo fat vehlelet 
Sat and Implement minimum •tandard• for drivln~ 
Set and Implement minimum 1tanduda far drivot tl'alnin~ 
Set and Implement 1tandwdo for .. c:urin~ c:wao 
lnwati1ate .U road acddente ln¥(1\Yin~ TSIP or contl'actor Ythiclel 
Pr<Mde and Implement l:merrency· Reaponu p!"OCOC(urea far road tran1port Nlated 
emerpndu 
lnn•lip.to and u1ua altamativee for road Iran aport actiYitiu 
Ende- to lrnpr<mt road a&fetyon ra~.~to• routinely uaed by th• company 
Work with local cammunltiea and au!horlti•• ta: 

ralee road 1al"sty _.,o:n .. a 
• lmplementauotalnable roM I&Cety lmprovemmtt 

~ 
TKelr 

:A..mloa 0- 1~ hp. 2002 
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3 POLICY APPLICATION 

The poUey appUea to all work related land traneport on Company busineiUI. 

Work related Ia uaed to deaeribe thoae aetlvitiea for which man.e.gement controls have to be in place. 
Incident• occuning during auch actividea are reportable. To give you some guldftflce, the foiiowing road 
transport activ:itiea are conllidered to be work .-elated. 

3.1.1 Transportation of Personnel 

CoMith,..d to 1M wo'k rdat•rt 

Pcraonnel travelling in TSEP•owned or arranged transport. 
Peraonnel travelling from tempotl\ry Accommodation e.g. b11.111e cNDp. hate! etc. to 11 plAce ofwark. 
Peraannel travelling Cltclusively on TSEP business using public or private tran!lport from their norm.nl 
place of reflldencc or regular place ofwark to a temporary place of work. 

M1t con.drf•nd' to IH wo'k ,..lat•d 

TSEP and Contrftctoru P"Uonnel eorru:nutin~ b"tween home and normftl work pl&ee on other thiU'I TSEP 
atTanS~ transport. 

3.1.2 Tr!n1port!!tlon of goods •nd egulprT)tnt 

corw~.d .. rt to be IIHI,k Nlrlf:•rt 

Transportation of sood• and equipment within TSEP managed loeationa. 
Transportatian o( sood• and equipment on TSEP ownecl or contracted .. tran~on. 
Transpartation of soods and equipment .readily identifiable u related to the TSEP aperations (e.g, 
•el.mlic vehicle•, ta.nd clrilllns rip, etc]. 

Mit t:OMfhrwf to h IIHirlt Nlated 

Tho.e sctivities which en not primarily dedicated to the wpply of sooda and equipment for TSEP or itil 
contracto~" and which en nat readily Identifiable aa related to TSEP or ita contractors and not preaent 
a h!sb co~enecc ratin.~: to TSEP, 

(•"Contractor include. all sub--contracted per10nnel] 

~ tho tnuportatloa of pods aad •••lpmoat tbo lu.d truaooport opon.tlo .. an _ .. ld.on4 to k 
wodi-1ato4 wb- tbo"' Ia TlntP ouro 0111Mat'd .. dlor a TIBP aomlaatod locatlall Ia tbo dutl.aatioa, 
wttb tbo roa4 llaaU..- -rldac eKelul...,,.ror TIIBP •• tbat trip. 
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4 LAND TRANSPORT MANUAL 

... 1.1 ~ 
The Land Tranaport manuel docu.:nenta the TSEP =an.,ement aytem as it applies to tho toad tranaport 
activities. It includes the Policy, the standaida, tho proeeduree, work instructfona and suidelinea. Tho 
manuel eona:lsta of 5 parta u shown below. 

$t10nd10rtb 

• proe.durn 
~ 

Organlutlon &. 
Monitoring r .. pontlbllltln 

LTMP•rt·' 
Drfvltlf~.,..,. 

lm.,..m•ntetlon 

liMPtrf-11 

VrN<UIIM ...... 

• -
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The erode evacuation team leader [PF0/5) ia the doeument eu.eto<Uan. Any uaer of the land transport 
manuel who eneountera a mlatake or a eontuling entry ia teqQeated to imme1ilately notify the et1.1de 
evacuation team leader: 

The document refereneo nwnbers au: 

W HSE-TS-3-003.1 LT-M1111uel Part I • Drivin.r: reJUlat:lona. 
W HSE-TS-3-003.2 LT·Manul!ll Part II· Vehfele standarda &. Roadworthineu. 
Cl HSE-TS-3·003.3 LT-M'anual Part III • Driver standards and Driver tr.mins. 
CD HSE-TB-3-003.4 LT-MIUI.ual Part IV. Load aeeuring atandarcle. 
W HSE·TS-3-003.5 LT-Manue.l Part V • Road evacuation procedure manul!ll. 

<.1.2 fM!:l 

The part I of the land transport manual Ia an introduction to the land tr1111aport m.nagement ayatem, and 
describea the .rninirnum bl'l.llle requiremenu for all driving activities on work related eompany bu11ineu. 

The regulations are applkable for Light Vehiele [LV) 11nd Heavy Good Vehide [HGVJ operations. 

The meaning or Yehielea uae-d !n thia ma.nunl include. pl11.11t maehinery a1.1ch "a forklift11 and Ctl\11"11 when 
<>perat"d on public roRd.!l. 

For the trUde oil ll!.nker ne~t there IU"e more .!lpeeific ...nd detailed teg\.lllltiona applicable in addition to thia 
manual, they are contained in Put-V, 

[W HSE-TS-3-003.5 RoRd evAcuation procedure mnnl.lall 

Dev:iat:lona from the La.nd tr~maport standarda will have to be authorised by PF0/5. Deviationa will in genernl 
only be conaidued in the follo\ll'ing clreumataneea and will be aubjeet to deviation control in eneh caae: 

For certain 41\ort-tenn contracts of Jesa than 1/2 year duration. 
Call-off contracts where vehlclea~~re required on an irregular basis 
Contraeta with a very 11mallla.nd tranaport element. 

Rewilolo11o 0 • 1:2 &ep. 2002 
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5 RESPONSIBILITIES 

The obje<:tiva ehaa.nq:ins land. transport ia to ma.xlmfae the contribution ofllmd transport to buslneu 
perfonna.nee, prfndp.Uy by: -

KeeplnJ the movement of people and m•tm.Ja to a minimum 
EUmlnatins Of eontrollins riaka, in. particular HSE, to a level wh!ch Is aelow 11.11 reasonably practical 
Operatinsland tranlpOrt at the mfnlmum aceepte.ble quality of .ervice to fulfil bus!neea requirem.enu 
Mlnlmiainl the coiJt for the operation orlmd transport 
Monltorin!, meuurlns md continuously improvins perl'ormmce 

The critical aucceA !actors to achievinJ: the.e objec:tina. are: 

The appUeation o(the land transport manq:ement ayatllfll. u deacribed In the Land tr1111sport manual. 
Depllltmenta and. or contract holders lhall :N"ek advice !rom the cru.de. evacuation Ham leader when In 
doubt. 
Where the IMd tr1111aport litandard11 er procedurea are not reaaonable or practie.l., depanmmta, Contract 
holdera. and contractor• ahall Hek •PPrGval from the erude evacuation team loader to devi•to. 

5.1.1 Wbolsdo!ngWbat? 

The foUowins dl~~gtan:t. in.dleates how TSEP I• mantWns land transport within the frame work of the 
departmental or individua.J. responsibWtiea. 

•• --· lhlpoulbWtlea 

I I TIIIP lfi.II~Cft!~eat Driving functiona.J.level Implementation af the Land Tnlnopon Polley 
and aupportlng m&nllgemcnt .y~tem, performance rev~c"' and 
iml'f'O"emen. 

' '"' Doeumcnt owner of the Land Tranopon s..rcty cu •. 

, PJ'O/S/83 Optimloatian of the erudo ail hauling aetivitieo. . Doeument O"'"ner of the Land Trenaport !>lal\ulll • Standflfda, 
Proeedurea, Ouidelinea and Work lnatruetiono. . Monitar •nd analyoe perfonnance of Land tnnaport proee•• and entuta 
continuaua impi'OYemenL 

Authorloation of deviation• from land trr.nopett 1tandard1 and 
proeedurea. 

Anlttlng in lnwotlpt!Gn of •llland lrl\nlpGrt incidentl. . Ccl\1-.tlns all land tlantpert acddcnt reporto. producing 1t1d analyain& 
Company \&nd tranopott atatfotfea, . Land rr.nopott M.napment ey.tcm • advice and cul<iflnce to TSEP 
1taff and contn.etCif'l on Implementation. 

4 PJ'0/&31 . Regbtratlan a.nd inopactian afvehielc• and lnue of 'Compliant Vehicle' 
atatement.. . Maintenance ofTSI!:P awned heavy rood• vehie\ea a.nd tN•k cr~ncl. 

Redlloa 0-12 Sep. 2002 
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Reopgnoible for re;,-hnie-.1 eon~nt of driwr trai--.;[n& couruo. 

Driver oneument. 

Drlwr trll.inln&· 

Optlmiolng tha li&ht v..hie]c pool o.;.,t Ulllge in tho Bangkok area fer 
TSEP -.nd SCoT. 

~al point for regioterlng daC. on Cl'On &ana tnlv..l and niK)It driving In 
the Bangkok IIJ'ea -.nd eompillng monthly 1tati•tfca per department. 

Oplimill11£ tha li&ht vehiela pool flc-et unp in the !An Kn.bu areol fer 
TSI!:P, 

Pocal point far ragioter!ns dat• an eron &ane travel and nl&ht driving In 
the !.an Krabl.larn and eompiUr~~~: monthly 1tatl•tlc.o per departmenL 

AutliOrliing night drlvin~:activltieo fer tha cperetion1 department. 

Autliorioingni&ht driving activi.tieo fer tha drilling dej>artmenL 

A\ithcriolng nlsht driving aetivitieo tO i:aY.rrar ursent PA night events. 

Contact piilnt tar driven ...,gaged In night diiY!ng aetivitleo; <:<~ntaell to 
be mode be fare departure and upon ouriv.\at deotlnatlon . 

PCoviolon Gt general HSE 11dvicc, atanduda, proecdurea and guidclinea. 

08oign authority for TSEI' rt~ado, junetiana ft(l Reeeoa including traffic 
ealmins menurea and road aign1. 

Cuotodian o( 1tandardo (cr periodic lnapection of vehicle mounted 
lifting equipment. 

Maintcn-.nca of TSEP I"'Ciadi; juii.Cticna and o"eu ineluding trOlftic 
calming meuure. arid told 1ign. 

organiolna tn.lnins eo\lnu !Gr driven, 

Monitoring inelu1ion of land tranopott requi~ment• in eontraet.o. 

Manqe land trnnap<>rt reooureeo D.nd 11ctivity optilii4Uy, uaing 
m!nlrnum f\t-far•pUrp<>le ~toureea, managing ri1k1 (!n pllrllculer H9El 
and mlnimillns; cGot. 

Planning ar praJaet•, contrac:to and apera!lcn• tc mlnlml•• exp<>IUre to 
la.nd tn.nlpCII't huardo. 

Compllanea with Campa.ny policy, atan<l&r<l• and pra<:edur•• fer l.otnd 
tro.napal't; obtaln!n& approVal from PI"'/S !er any devLa.llon. 

Autharlaa.tlon of era .. JAmG travel • 

McnUar, llflalyoe and ecntinllouo\y improve p.erfann.ance. 
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" C011.tnot HoW.., 
Management efland trantport activ!tiu, 

Planning contra<:! and duty operali<>nl t<> minim••• cxpoourc to land 
IOU!IpoM. ha:arda, i.e. journey 1111nagemcnt I<> minimiac road 
ap<aur.:. 

Compliance with Comp.ny policy, atandarda and pr<>«lduru f<>r lo.nd 
lranaporc; obtaining approval from f'F'0/5 for any dcYiatL<>n via the 
contract holder. 

AppUo;:.o.!i:m of Company g1.1idelinu for mlll\aging l~>nd tranaJ'IOrt. 

" Drtwn aa4 o,.nton . Drive only if authoriaed to drive . 

Apply journey mana_rement to plan the journey to mlnlmlae Cllpoaure 
and to a¥o/d tho need to driw If ponible. 

Drive only when fit ICI do 10. 

To check the vehlelo before uao and only to drive a vehicle eonoldored 
to be ln a roadworthy condition. . To driVI! with a !Dad In a tafe condltlo11 and prgperly tocurad . . To comply with alllepl requlrerMI11t; to nport accldeniiL to the PoUco 
ud not to RT!IOVI! the vehlele until Polic"e perm In/on ,Mn. . To wear ••eat bolt, and maure all p.noncen we.r aeat boltl . 

To drive with a atJo drivln& attitude and thO'Iring• courteoua mannCT. 

To comply with apeo<lllmltt. 

To comply with m~~:~~lmum dri't'M''a houre and mbdmum ""'t porioda. . To take corTI!et action In ownt of a bntakdCI'IIt:D or accldmt . . To comply with all the ComJMnY prgcodurea relatlnc to driving 
includinc . load aeeurity 

• operetlon ofvehlcluln huar<lou. areu . 

• tranaport ofh&~~~~tdout gooda • 

" .. <. T81P atllployn •• To wear a ooat belt .. 
contnotor atalf. 

Apply the •top work pclicy wh~n there i• "" immediote thr""t to the 
tafety and health of the employecl or that of othenL ar to the 
envircnm~nt. 
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6 JOURNEY MANAGEMENT 

Journey manngement Is ess~ntiaJ to minimiae road exposure. Journey manngement ahllll be applied to n.l1 
joumeya on work reht.ted Comp=y bus:ineiJLI. 

It ahou\d be noted that the joumey mM"'ement proee1111 has to be documented on a "journey pllln" for n 
journey which Calla in one of the higher riaka eategoriea beins croaa-.lll>ne travel 1U1d nisht drlvins; see tho 
chapters 7 and 8 !or more deta.lla. For all other travel, e.g. trips in the S-1 eoneesaion area or within the 
greater Banskok area, joumey mllnagement will have to be applied, but it doea not have to be doelliiionted. 

The ruponsibillty for journey manasement shall be with the supervi~tar or department head authorising the 
journey. 

Journey mL'IJ18gemcnt: 

Takes place before travelling. 
Challeitgea the need. 
Avoids unneceasary joumeya and loolc. for praetiealaafer llltem.atives [i.e. train or e.h- transport]. 
Combines transport taaka, 
Solecta the ri,sht driver and vehicle (or the job . 
Minlmiaea 

The dlaunee travelled. 
·Unuaed carso apace ttnd empty uatll, 
Eltp(laure to rialc llnd tra:t~~port eoeta. 

Seleetll the aafeat times and routea, 
Take a Jnto account the driving reg~dationa covered ln this manual, 

The four baale princ:lplea that apply to Journey manqement are: 

Challenge the Need 

Consider Options 

Assess the Hazards 

Make a reasoned Choice 

A journey management checkliat haa been attached as Appendix I. It could be used to help 11upetvi~ors and 
department heads in the process of challenging the need tor a road journey, when they are requested to 
endorSL'. a journey. It contains suggestions for que11tiOna to be asked related to the !our basic principle11 of 
journey management. 

!.1.1 Bdef!ng the Qdyer 

If it ha~~ been decided that the journey haa to be mnde, 1Npervi11or. llnd for tight fleet dispatcher>~ shn.ll 
eniJ\lre that drivera know llnd underltllnd: 

The taak, including the nl\ture nf the cargo, 
The hazard• (identified duringjoumcy management), 
The route, including accident 'blil.ek apota'. 
Safety precautions to be tftken Including: 

Roet period• and breW to be taken durins, and on completion of the tuk. 
Loa.d aecurity c:heckll. 
Action in the event of an lnddent, oe emer&eney {i.e. breakdown). 
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7 CROSS ZONE TRAVEL 

7.1.1 tnc:ld.nt de.t. 

The 1999 road incident data or the Dopflrt:l:nent of Land Transport I'Thllilandf reveals that up•eountry travel is 
glvins the hfgheat eXposure for tho road Uaeta. i\Jthough the Bangkok Metropolit.M had the h.igheat lrleident 
rate 156%1. the number oC ~~\e killed waa onN 5% of the total kiUed in road 11.cc\donts in Thlli.lnnd. 

ltM4 lllot4nt ••ta 19M~ 8oVOI bLT ........ B&ll,ll<ok Jlatropotl.tu. HiP'Inrroad.aD.Ir Up eoaatry provl•-

Number af incldentl 37,868 (515'11.) '2,310 (3%1 '27,62:1 (41%1 

Per-.an1 killod 594 (5"/o) 1,124 (9%1 10,3'2'2186%1 

Penonslnju~d 17,104 (36%) 3,577 ('rn) '27,089 (S'rn) 
-

7.1.2 Croll Zone trtye! rules 

Travel outllfde tho Slriklt operational area and city lim.ita or towna and e!tlea are defined aa CTOs .. :ono travel. 

In recop'lition or tho increuod riak preMntod by driving on upcountry roada, the travel outaido the S!rikit 
operational ar~a and the city lil:alta of towna and cltlea between the houra or 05.30 and 18:30 Ia aubjoct to 
written app~oval of department heada, 

Department h~•d• are thaae who are directly reportins to 11. management team member. 

Phitsanu.lok Ia defined u within -nd lneludlng the ring road. The Bung Phra oil dopot j.i. conaldered to be 

within tho city limits. 

Ban11kok Ia defined u tho greater B-ngkok area (Bangkok, Nonthaburf, Pathum Than!, La.tkrt.b-ns, SllD\Ut 
Prakan, Sunut Salchonj. 

The Light fleet diapatehen have tho difficult task to optimi.e u~e of the Ught fleet pool. They have to bo 
supported by making tho vehicle reque.ra wlth maximum poui.ble advaneo notice and eo-operatinc with 
them when they propoao alternative .-nancementa for travel (e.g. "pairing" and ~ua and drive1. 

Department heads ate requeated to Worm tho Ught .Oeot dispateher• concerning any croaa-zone travel with 
vehic!e11 that are exeluaively alloeated to the departmenta. 

The Ught fleet di11patehera In Bangkok and Lan Kr11.bu will compile per dep~cnt monthly 11tatiatica 

resarding croaa·~ne travel. 

7.1.3 Crose zone true! approya\ebee\ 
Appendix Ill containll a apecimen or a croaa zone f night driving approvftl aheet Uou.rncy plan], whieh !11 
mandntory to be u.Md by department heQda to endorse and administer cro~a-zon~ travel, Th~ 11hcct will be 

made nvnilab\e u an Adobe Acrobat 6\e on the 1erver. 

7,1.4 Road trame control 
TSEP CTOU•:one travel takes place in populated areas, the eoverage of tho CSM n~twork is good and the U$1! 
of mobile phones ia widely lipread IUIJOng the Thai popull'ltion. it is therefor~ conaidered not necea!IN'}' to 
h•we a central reportinlt ayatom (road trAffic control! Cor daytime trllllapOrt operations. 
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8 NIOHT DRIVING 

In r~eognition of the lner~ued risk preaented by driving during the hours of darkn~sa, driving outalde the 
city l.i.rn:ita of towns a.nd eitiea between the hours or 18~0 and 05:30 Ia not permitted. 

Phiteanulok Ia defined aa within and ine\udlrlg the rlrlg rond. The Bung Phra oil depot ia eonsldcred to be 
within the city JlmiUI. At night the Oil depot must be approached ulling the North 1 South road thnt rum• 
parRllel to the ra..il track. 

Bo.ngkok ja defined as the greater Bangkok area !Bangkok, Nonthnburi, Pathum Thani, Latkrabang, Snm.ut 
Prakan, Sllmut sakhonl. 

Any travel within the Operationftl area of the Sirikit Oeld (Ui.U, NTM, PKM) during the period 18:30 till 05:30 
requires the written authoritation of PF0/3 or SDSV (Shell Drilling Superviaorf. 

Any travel out.aide the operational areas of the Sirikit field, in the period 18:30 t:i.1l 05:30, will only be grnnted 
in the event or m cmergeney or significant operational upaet, Authorimtion to be given by PF0/3, SDSV or 
EPA"'. 

.. To cover for •urgent PA night eventa• EPA haa the authority to approve EPA/1 staff tro.vel outalde city or 
to'IV1llim.ita in tho period between 18:30 and 05:30. 

The trave\lll'rangementllat night are u follow11: 

From 11 miUUied to a manned location [e.g. rig to rig camp] travel to be done with one car and one man. 

From a manned to an unmanned IOCII.tion (e.g. production ato.tion to weD site] tho journey hM to be 
made with one ear and two men [driver ine\udedf. 

Fro111. 11. manned to e.n unmanned location where there could be a accurity concern, the journey cnn be 
made with two cars. Tho uae of two can roq,uire• the e.u.thoi'Wt.tlon or PFOf3. 

In all thtee caaea above it Ia mandatary for the driver to make contact with the LKU radio room before 
departure and upon arrival at deatination. The radio room can be contacted by radio or mobile phone. 
The LKU 1'8.dlo room will pro:ivldo an oven'\. ow of the nlsht tr"vcl for the PFO operational morning meeting. 

8,1.1 Night ddy!nq approyal•h!!t 
Appendix ltl contain• a apeclm.en or a erou zone 1 night driving approvo.l aheet {jou.rncy plan], whieh i11 
mandatory to be uaed by department heeda to endorae and admini•ter night time travel. The ahee.t will be 
made available u an Adobe Acrobat file on tho acrver. 
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9 FITNESS OF DRIVERS & TRAINING 

Per.onnel11hall only drivo on Company buaine11 when fit and llcenaed to drive, 

9.1.1 Medlc•l checks 

TSEP hu ~cUic requlrem.entt. !or ovaluatin! the medieal fltnen of driver a. For example professional 
driver•, I.e, .tallwho•ejob it i11 to drive W!.ll require • yearly medical check. Detail• are contained in the 
Driver and Drive!' trainin! manual. 

(III HS&.TS-3-003.3 Driver and Driver trainins manual] 

9,1.2 prtnr training 

TSEP haa epecifi.c apecific driver training prosrama. Thia includea a defan.ive driving trll.ining appropriate for 
the vch.lele(a) to be driven. Detaila arc conta.ined in the Driver Md Driver tra.inlng manual, 

Drivera engaged in driving on Compa.ny bualn.eaa lhould hold 11. valid TSEP driving pa~~port. 

[Cl HSE-TS-3·003.3 Driver Pnd Driver trainlns manual( 

9.1.3 Medication 

Fitneas to drive may, however, be temporarily aeverely reduced by illness of medicAtion. The following 
medication may ha.ve a profound efl'ect on driving ability: Sleeping tablet, Mti-dcpreaaanta, llrlti·anxiety 
tt.blea, cold remedica, certain pllinldllera, !llld certa.in drug for high blood preaaurc. Drivers ta.king these 
medicationa are not &\lowed to driva unleaa they are authorised to oparate vehicle a by a qualilicd doctor. 

9.1.4 pruqs and alcohol 

The TSEP drug lllld alcohol policy ahall be applied to all driving aetivltiea. TSEP haa a Zero Tolerance A!cahol 
11nd Dn.tg policy, It la prohibited to drive • vehicle while ttnder the influence of alcohol or drug11. 

1m HSE-P0-2-002 DI'UII and alcohol Polley Md Proceduru] 
{Cl HSE-PR-2-201 Alcohol Tcatinsl 
[Ill HSE-PR-2·202 Otug1 teatins] 

9.1.5 Concent[!tlon 

Safe driving requites sood concmtrat:ion, Ability to concentrate an drlvins and other wark tulia may be 
IICVcrely reduced by • nwnber of oxeept:ional in.Ouencea (e.g, exceptionally g~d n..wa, or bad newa aueh aa 
bereavement) rcNltinS in dlatraction and powerful emotiona o!anxlety, aadneaa etc, 

Allauporvbrins: atafi' ahould be •w~~re that any periOMel who aeem, or may be unduly d.latracted. .and unable 
to concentrate .. normal on dilily work •hall bo temporarily reatricted in, and in extreme caaea temporarily 
be suspended from, driving dutiea. 

9,1.6 Wortc; hours and rest periods 

Driver fatigue Ia a common problem in ~ !on:na o! motor tiMsport. It can be donned aa loll o! alertnea•, 
which eventually enda in llleep. Thi11loss or alertncaa 111 accompanied by poor judsement, alowcr reo.ctiona to 
cventtl, Md deereaaed llkill, such u in vehicle control. It affects the efficiency, productivity of a driver'a 
performance in eanying out tho driving taakJ. 

Poor llleep, auch aa alceping in a moving vehicle, or 11. am all an1ount of aleep over severn! dny:o \ends to aeverc 
sleep debt Md fatigue. The most bencficlalale<'p ian good night'• aletop, taken In a sin!!le continuous period. 

Orivera on CompMy buaineu ahall not exceed the loUoWinR WMk hours: 
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Drl'li•& liD1• I rat ,.riot Stallud. 
Mllllim\im dally drivlns time 

9 hOllf11 [10 houra twiee a week) 

Maximum contlnuou.a driYins t!ma 4 houri [" Baa note1 on Th•! lesi•latlon) 

Minimum dally brcaluo fNm drivinl!: 45 m!nUt<ll [<>r 3"!:10 minute•[ 

II con•ecutl¥(1 houra redudblo to 9 haun thue 
Minimum daily re•t period time• a woek with eompen•atlon before the end of 

the fellawing week. 

Minimum weekly re•t period 36 eon•eclltive hour.. 

Ml.ldmllm fortnightly driving time 90 holln [weekly reot period muot be taken 11.fler 6 
eanaeelltive daily driving period•)· 

Working wuk M&lelmllm 6 eon&eelltive day.. 
-

Additional infonnation concarnlng the interpreta.tion of the regulations for driving hour. and reat periods is 
contained in an Appendix to thi11 mlllluR.l. 

[W Appendix II) 

9.1.7 Thai legislation on driving hours 

There Ia aome Thai lcgial,.,tion that must be lllken into cona:idcration. Pleaac note that the Thn.i law differ!! on 
the maxl.mwn continuous drivins time (4 houra( from EC regulations and the Shell Group recommended 
driving time wh.lch in both caaeala 4.5 houra. 

Truu!P9'1: Law 103-Jola 

Th.la law •tipulatca that a driver who hu been driving for 4 conllecUtil'e hours should have a 30 minutes 
break before continuing h.la or hcr journey, 

DdltbAArlpll ;jl;!!+l 

A driver ean drive for 8 houra a day, In addition a driver can have 2 houra overtime (driving( on the ba.sia of a 
writtm agrecmmt betw'Cf!n employer and driver. The wce1cl.y worldng limit Ia 48 houra. When worJdng with 
dangeroua sooda the d.IU!y maximum i111 hour., with tha wecldy lhnit being 42 houra. A driver iilhou\d. h11.vc 11. 
break 11./ter 4hour continuou• drivfns. ThaiN! break11 ahould have • minim\UII af20 minutes; with a minimum 
of 1 hour total per workins: dll.}'. The rnl.nim\UII d...ny re1t period [between driving( ia 10 conaccutivc houra, A 
driver ahllll be given at le1111t 6 day• paid leave per ye11r. 
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10 VEHICLES AND LOADS 

Per110nnal ahaU only driV11 vehfclea, which they conaider to be in roadworthy c:ond.idon and with the loada 
properly aecured. 

10.1,1 Mlnlmumnhfclttfandlrdt 

TSEP hu defined minimum reqWrementa for vehicle•, their roadworthinened the mlintenance when 
theM unltli An! opera.ted on Cor~:~pany bulfne.a. Detail•""' contained ln Part II of the Land tranapert 
MllllUaJ, 

[IIIHSE-TS-3·003.2 Vehicle ltandvda & Roadworthineq), 

Motorcycle~ and tuk·tuk type ~hJclea An! not ..U0wed to be u•ed for Complllly bualnc ... 

The u•e of public bu~ea lllld taxi.l i1 pennltted provided thatl 

Such uao il occaldonal. 
There i• no practieal..Cer aJtemadve. 
U.e I• euendaJ to e.ny out Company buline••· 
Vehiclea or drivcra that appear to be unsafe are not u11ed.. 

10.1.2 Vehicle chtck! 

Ddvera shflll cany out de.ily vehicle checks before drivirlg on company bufliness. Tiley shall report any 
defeeta rer cotTCctive action, A driver ahaU always check in the vehicle logbook whether prevlou•ly reported 
defect• have been rectified.. 

If a defect i1 round which makea the vehicle illegAl or unsafe to operate the vehicle mu!t not be driven •mtil 
the defect ia rectified. 

10.1.3 Load checks 

Driver ahaU enly accept loads, which are In a aale condition !or trRnepOrt and for which the vehicle they u~~e 
isiUit.able. 

Qverloadine; vehiclca ia a non-accepted practice. The maximum perm.itt~:d la.den wda:hts, including maximum 
a.xle welghta, tor different type of vehicles are attached a111\n Appendix. 
[W Appendix IV) 

The driver allall check that conala:nment documentation is ad.equote nnd properly completed. 

It Ia the driver's re1penc'bility to check that the loa.d aecuring equipment ia In s:ood condition and thn.t the 
loads are aecurcd in accordance with the TSEP cars:o llllhing procedures. 
[Cl HSE-TS-3-003.4 Load I&CUring ltandvds] 

lr the load.le correctly re.traint it will not •hilt or come•ofl' in ..U expected drivlna: condition•, includins: a full 
braking atop. 

Durin! a Journey, loads can lll!ttle and ahifi. It Ia mandatory to check the tension in l111hinp .alrno•t 
immediately after mOTing oil' lllld then 11«ain periodically d.uring the journey. A amaU amol1f1t or lon.d 
~ettlement can looiCI\ the l.uhlnsa and make a hup reduction in tenlion. 

Check your load condition and luhlns: tenaion: 

Within 10 km of the 1tart or the journey (where ..t'e to 1top]. 
At e•ch rest. atop (Le. every 2 hour• I· 
At the earlielt opportunity that it l1 ..t'e to .top the vehicle If you conelder that the aecurlty or cendltion 

or the load may have dciterlorated. 
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11 SPECIFIC PROCEDURES 

11.1.1 h.IU!!n!. 
Drivera allall wear .eat hillte and all.eJl enw~ that all paAengora are wearing ae.a,tbelta. 

When • -e•thillt I. worn vehicle «cupant fatalities are reduced by 40"Ao to 50%. nus fisure appliee to front 
and roar ••t p ... engera. The rlak of aer:loua injury Ia greatly reduced. it' aeatbelte are worn. All vehicle 
occupanta tt•velling on Company bu.W.o11 ahal1 futcn Nlltbelta bct'ore the start: of the journey. 
Vehicles, which do not comply with the TSEP requirement• on aeatbelt requirements, shall not be ueed by 
peNOMel on Company bualneu, 
(W HSE-TS-3·003.2 Vehicle atandarda & Roadworthineae] 

11.1.2 uqMt go as .n "'"" 
To Jmprovo vehicle eonsp!culty it Ia strongly re<ommended to drive with dipped headllghu [•low beam] 
.witched on at all t:l:mc.. Duri~ rain and poor lie;htina: conditiona thia ia mandatory. 

Lack or vehicle c:onaplclllty Is a lara:e road aalety problem jud!lna: from both inc:ldent atadstica in the wod<_i, 
from •ecident·in depth atudiea, and from road \laera explanation• of collisions. TSEP wont to battle thi11 
problem. 

Stad11tiu havo 11hown that the nllmbor of motorcycle incident• have dccrcaeed in Malaysia since the 
ovenunent In 1992 decided that ~:~~otorcvclea r~:~u1t drive w:ith the headllRht on durin II: the day. 

Vehicle11 [HGV and I..V) including contl'actcd vehicles, which are operating under the direct contto\ of TSEP 
crude evacuation team [PF0/5/shaU drive With dipped headlight• [•Jow beom.J on at aU time• when tl'aveling 
on upcountry roads. Thue vehicles arc the crude oil tankera, vacuum trucke, water trucks, light ll~t pool 
vehicles and the commuting buses. Other vehicles IU'C outside the scope of thia policy, but contractors and 
aU other TSEP departmenta Dl't etrongly recommended to Implement a aimi.lar policy 

Tha.ilMd'a !And tt11lfic act 1979, part I, chapter 2, aection 11 atRtea: Lights have only to be .!Witched on when 
there I.! inadt"quote light for c/eor vision of pcde&tr1oru, vehicle or ob.!tnldicm on the way with!n not less than 
ISO meters. 

Below are the compelling rea.•ona to go ewer lUld a.bove the lesa.l. minimum requirement... and drive at all 
timea with the dipped hearUightll switched on, the so ca.lled •Daytime Runnine; Lights" (DRLJ: 

DRL 11S a road safety mell..ll\1re Ia often difficult to undct'ltl.nd for the road uaeT beeause he or llhe knows that 
with IUt!iclent attention every road Ulltr ca.n be seen In dayllsh,t. Nevertheleae, re~~earch carried out by the 
SWOV, Inltitute of Road Safety Reaearch In The Netherlands Md their review of 24 Cldstin!l: evaluation• of 
DRL, allow• that vi1UII1 perception in dn.ytime tl'aflic Ia rar from perfect and it ia woree in conditions of low 
ambient Wumination. In a lltrikine; example 8% ot ce.r1 :In an open field In broad daylia:ht were not vls:lblc 
from rcleve.nt distances without the uee of DRL. On shady roads or tholll! with badc:groUDds, which mask 
objects ln the {Ortlf'Ound, the vlaibility and eontl'aat ot ear~ in popular eoloura is greatly reduced, 

The pl)'chologlcal reMatch reviewed allow. that DRL doea not only improve the vlarbllity ofr~:~otor vehicles In 
daytime, but lll.a lnfiumcu the timely peripheral perc:cption or vehicles making conflicting r~~ovements. 
Moreover, CIIH ?i'ith DRL An! better identified. aa eara ed. their diataneesare estimated more solely compared 
to CIU"' withoUt DRL. 

It Ia knoWn (tom in•depth accident .tud.iea that failina: to ICC another road UIJCI' in t:lme {or at IIlli Ia a 
contributing factor In 50% of aU daytime accident• and for daytime lnteraeetion 11.c:ddmte this inereaae• to 
aa much aa 80%. 

11.1.3 Nq •moklng 

The TSEP non••mokine; policy lh.eJl be eppUed. Smokina: ia not permitted In Company cArl. 
(lit HSE-P0-.2-006 Smoking policyj. 
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11.1.4 Mobile phones 

All drivers on Company business must have their mobilt! phones switched o(f. The U!e of n mabile phane 
whilat driving i• 1trictly prahibited. 

Testa by Klentista at tho Traneport Re110arch Laboratory (UK], have Indicated that driving behaviour ia 
lmpalred more by ullinlt a mobile phone thM by b~juat over the Je,~~;l\11\leohollimit. 

Reaction timea were, on a.ver~, 30% alower when talkinR on a h&nd•held mobile phone eompared to beinlt 
just over thelegllllim{t and nearly SO% lllowcr tha.n under non:nal drivinlt conditions. 

Drivl:!'r. were alae Jo .. able to maintain a const&nt IIPeed and found it more difficult to keep a aafo cliatance 
from tht~ uzo in front. 

On anr.,;e it took hmd-held mobile phone ueen half a .eeond !on,r:CI' to react than normal, and a third of a 
~nd lon(er to ft.ct compe.Nd to when they were dtunk, the study lhowed. 

1r.t 70mpb f113 1an/hi!M" hour, th!a balt•aecond difl'crence wu eqvJyalmt to travellinll: an adcUtionlll46 feet 
f14m) before reaetinc: to a huanl. on the road. 

The aNdy, whkh waa aponac:trecl by in~~Urer Dfreet Line, involved teiJt:ln~~: the reaction timea and drivin11: 
performance of a panel ofvolunteera ulfnla driving llmulator at the Tran.port Re~h Le.boratory. 

11,1.5 Speed limits 

When dri\inS on company bullin.eu and whora there are no apedfic local rentrictlona the following Umlts 
must be ob!M!rved. However apeeda should never exceed those conaidored ell!e Cor the prevailing road and 
t:tllffic conditions. 

~bllci'Oadl Company roM• eomp.nyroada ln•hh Vehk:lt()'pl Motorw1y ..... ..,. 
8KK1JCP""IWI)' 

Blacktop ....... lnltalldonl 

Licht whle!N 1 

Saloon ca:o l\10km/h 90kmfh 60 km/h 50 km/k \10 km/k 

""" 
Licht ,..hlolel 2 

Pick\l.p 
100 km/h 80 k:n/h 60 km/k 5!\ km/h :.:Okm/h 

Hn..,. pod• whle!.t 

6-whcel truck 80 km/h BOkm/h 60 km/h SO km/h \10km/h 
IO..wheeiiNCk 

Hnvy pod a Yllhlolu 

TNck Yo'ith full trai]~r 80 km/h 60km/h 60 km/h 50 km/h \10km/h 

Traetor with •8rnl·traller 

p...,,_., tnaepart ... 100 km/h 80km/h 60 km/h so km/h 20 km/h 
Minihll• 

The fAster you RO on a ror.d, tho more likely you are to craah. Th.ie becauee the (aster you tra'f'el the more 
likely you m:tl to mla. important huard cues. When you do· rec:oKfli&e a huard you wn1 travel further before 
eppl~ tho btake11. Onee the brake a are applied, you will travel further btfore you achlelly atop. 

1r.t Iuter speed• thera 11. llleo a greater ch~c11 tha.t other road U80f1J will ml•judgo how faat yau are 

travtllinll. 
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Higher apeeda result In more severe lnjurie11. When 11. vehicle crashes, it under~~:oea a rapid chllnge of !!peed. 
But the occupant. keep moving at the vehicle'a previoua !!peed until they Rre stopped, either been having 
thrown from. the vehicle and hitting an extemel object, having sma11hed into the vehiele interior, or having 
been re.trll.int by a aafety belt or airbag. 

Human bodies are not designed to be hurled aga.ir111t objeeta a.t speed, a.nd the faater the speed the more 
aevere the Uijurie11. 

/!.a apeeda reduce, international experience ahowa that the road toll goes down. 

Reaeareh In the United Kingdom h11a found that a lkm/h reduction in the average speed enn produce up 
to a. three percent reduction in injwy craehu. 

FDf rura.l roa.da, research in Sweden hu demonma.ted tha.t there will be twlee M ma.ny (a.tal craahes 
when the average speed on rural road• Ja 120 km/h than when it ia 100 Ian/h. There are (our timea M 

many fatal cruhea when the averq:e ~ed; ia 130 1an/h 

For utban roads, I'C!Hareh Jn Auatra.lla h.a.a demonat:tate<l that tho riak of Jnvolvemant in a ea!Nalty craah 
incnluoa ~.entl.ally. TIUa maana that with eaeh S km/h lncraue ln travelllns 8p«d above 60 lan/h 
.,oed llmita, the riak of involvement ln a cuu.a.lty cra.ah approximately doublea. 

Bmveen 1987 lind 1988, -40 atatea in the United Statoa or America. rat.ed tho apeeclllmit on interstate 
hJ&fl.waya from. 5Sm.ph (88 km/hl to 65mph [104 lcm/hJ. Tili• reau.lte¢ in an increaae in average eac 
~oda o( about 3mph (Skmfh); Over the -e perilld there 1\'11..1 11n incnlue in fAtalit:lea on theee ro11de 
of between :20 and 2§_p_OI'(lent. 

Haawl 1)• Mtr you to tht hlrnr the mey 

1r.pply journey Jnllnagement tG alljaumeya to avoid the net!d far apcedlng. 
Obey nationel and TSEP 1peed llmit11. 
Reduce 11peed when the vehicle ia heavily loaded or towing a t:ta.iler. 
Malntllin a We aepa.ration distance from the cnr ln front. 
Reduce t~peed in bad wMther or huardous road canditiona, for example: 

In poor weather where visibility is redueed and roads are wet. 
At dawn/dusk and at night. 
In bright, law sunlight. 
Where hamrds are prest!nt euch aa road worka or henvy traffic, pedeatrians or animals on the road. 

11.1.6 lbal!ands road frame leg!slat!Qn 

Drivers ahall comply with the road traifie legislation as applicable in the Kingdom of Tha.ila.nd. It !11 the 
Company's p<'>liey that all employees, including eootractor staff, have the right to atop wade when there ia an 
lm.medio.t<l threat to the llllfety and health of the TSEP employees or thnt of others or to the environment. In 
other ward• the Stap Work policy can be applil!d (or any ln!ring~ment.s of the driver which Me eon.aidered 
unaeepetable, 
(III HSe:-P0-2-00 I Stop Work policy] 

11.1.1 Pauenaers 

The tran~~port of lldditionnl piUlsengera, which are not related to company bu~iness, is not nUowed whilst 
travelling f drivinll: on Company buainesa. 

11.1.8 Vehicle Breakdown 

All driveta must be given an emer~~:ency eontact eard that contruns the phone numbers of emergency services 
a.nd oth<lr key contact phone nwnbera. 

When tho V<lhielc comes to a hold on the road shoulder or emergency lane the driver shnll not rama.in inside 
the vehicle. He •hall however remll.in clo11e to the vehicle (within lOOm] to wa.rn approaching traffie and 

divert if necenSIIl)'. 

Do not try tG repair the vehicle or I'C!·direct t:taflie if there would be a riak for your pereonlll....Cety. Move well 
away from the vehicle and other traffic 10 that there is no per1onal rlak in tho event of a .ubsequcnt 
collision. 
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If tho break down occurs on a busy road, get out on the passengers aldo of the vohfclo to avoid the risk of 
being hit by p.u.tng vohicln, 

The driver haa to place a relltetive warning triangle and / or eonea at leaat SO m to the rtN" of the vohide 
and to the front when conaidered necea~~~~.ry. 

Jn c:a.ae of bre~down durin! dayll&ht, the utmoat efforta ahall have to be made to ensure the recovery ahall 
be done before niKhtt:Une to reduce the additional hazuda due to darkneu. 

Road.tde repairll are a hish-riak activity, When a Vf!hicle ia broken down on the road it i• recommended to 
tow it away to a ~e place rather than to repAir it At lac:ation. 

In caae or drivera alone trll.veUing in the vehicle, mobile phonea ahould be provided to contact for neceaaary 
help in c:aae of bro~downa. 

11.1.9 Post I9Umev actfons 

On completion of th111joumey, it Ia the driver'• re1ponaibility tO oneure tha.t: 

The vehicle Ia parked cleatly vilible well off the road, in web a. way that the poBibility of damq:e to the 
vehicle, whllat puked I• minimised. 
When the vehicle blel't unattended that it I1Iocked with the windowa clo1ed. 
The vehicle'- revttaed into parkfn!l' place. wherever poeaible, to allow for forwa.rd exit. 
He Ia not 81.eeplnll' in the vdtfclo with the engine runnlnll' and air conditioning on. 
He reporta any problem• mcounteud l'l'lth the vehicle and or load during the journey. 
He rcportl any other pNblotDI encountered alona: the route, 
He report& any de!ec:tt to Ute auperv:iaor for cottective a.etion to be taken. 
He completcs the journey rec:orda. 

He eompletCI the con.t!fUDent documentation, where appllcable, 
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12 ROAD INCIDENTS 

All vehlelea muat have M emergency contact card that contains the phone numbera of emergency urviccs 
ond other key eontllct phone numbera. 

Drlveu ah...U remain close to the vehicle (within 100 m) but ahall not remain inside the vehicle. 

At the aeene of the ineident: 

Take care to .avoid further injury or damage fr<>m other traffic. 

If fLI'at aid trained peraonnelue pre...ent, a.ttend to any injured but do not move c:MUaltieo 

Place a reflective warning triMgle a.t !calli SO m bohind the vehicle. 

Where a. 3rd party Ia involved, or il' the vehicle Ia damaged, call the police for a formal report to be m.o.do. 

Inform TSEP In 1An Ktabu or Bangkok. 

Do not move the vehicle( a) until tho police have given authority to do ao, 

Be politlll but do not admit liability or diacuaa blame, 

!( hau.rd.ouaload• carried, aaaeaa damage and carry out action specified in Safety Data Sh~t11. 

Do not allow amoking neat the vehlclo in caae of !l.lelleaka. 

Write down information that will be helpful for and contrlbuto to a.ccldcnt inveatiga.tion 

All contractor• muat have a contingency plan that deals with emergency rc::apon111e to a road incident. Theae 
plana mullt be rea:uJe.rly eommunic:ated and cucaded down to the driver•. 
(W HSE-EC.5-002 Emergency te!lponiiC procedure] 

12.1.1 lnc!dtnt Rtpgf11nq Regul!'!!mtnf! 

AlltGad a.eddtmtl invotving_TSEP or contractor vehiclea muet be reported M.d. lnve•tiga.ted .11.11 per the TSEP 
procodure•; I.e. tho incident foU01f up code• <>!practice. 
(III HSE-CP-6·005 Incident Foll01f up) 

12.1.2 Road lnc\d!nt hwnflg!l!an r;bee)(Ust 
Tho eridence at the acene ot a road accidont Ia often ahort lived and therefore prompt action !111 required. A 
road incldont inveatlp.tion eheckliat baa ~en compiled to be uaed lUI 1\1'1 llidc·mcmoire during the alte 
inve.t:igatian. It ia attached aa an appendix to thla manual. 
(t:D Appendix VJ 

• 
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13APPENDI'X I 

Joum-v Mana;ement Checldl•t 

Qu•tloneto be lllked ........ 
Oottll'le '-•k ectullt)' n.ed • rotdjatlmey? 0 

Chtlltnge It • fl'*lo-floe metfngn,.lyntcutr.ry, orwuuld 1 fax:,leltpllona or 1 n~t medng do? 0 .. , ... W!at are thlltfiJIIIca~ont Ofl141 mtldng 11\e j<lumey? 0 
How urgentllll'le tltk? 0 . Don the tr.tk~Uft atpeclll Jwmey ot can It bt comblnad votll'lenother tnkljo~~mty? 0 
C.n lila vehicle b& thtftd? 0 

Contlder 
Can 1111 trip be delayed? 0 

option• . Can 1 rtll\llarur-poollng arrlflgtmtnt be m.de? 0 
Can tiiOitltt peraon do ltltlttk n part olflelt wotk? 0 

nm• 
\-\tlen dl!ttltle tr.tk 1\aveto ba compltltd • pert'laptllltl!lp can bt combined or rescheduled lor 1 

0 
nfertlrn.? 

Ctn 11\elrip be made f tcllleved l'otltloutputt!ng Pflnure onll'le diNer? 0 . Can tht Journey avoid daM, dutk end puk Umn? 0 

Vetllcte S.lactton 
0 . Do 'M U1tllltltght t;pe of wthldt? 0 

I title wehlde roeclwo!ll'ly and It nfety equlpmtnltr~tllloblt end urYicnblt? 

Ncmlnltld Orl.....,. . lt 111'11 f ht I\ and heallhy? 0 . I• 1111 flit aullorlztdto drtvt on Company hlttlntn (l.a.hu tile dllv6t • TSEP «Mng pueport)? 0 
It 111'11 fht tl!pel'tanootd enough lllf 1111 tnk? 0 
It tilt f he ~ brttrtd on lilt btk, route to be u1ad and amergan~ procei!Urtt? 0 ........ WI'M remain 'llllhln the pennltttd wOrtlng hourt Yltlen carrying out 11M Joumey 11 plannad? 0 

huardt 
Load 

I• thalaad not too ltr{lt ror tht wehla.? 0 

M,.,. not ovtlfollded? 0 

Hu 1 Joad ttCQ!n.g dlt!ck been medt? 0 

It thtla.d oft hiZtrdOIII nelunl (If too do ...,. htve the ltght documenttaon)? 0 

Do ""' require cotNoy wahldn or 1 poloa ttoort? 0 

Routl 
Do we rnnlmlte 11'11 Hmt on molo,.....Y' llfld mt}or hlphwtyw? 0 

Do we rnllymlnlmltt Dlt Ume on tingle canltgewtYt end urbtn rotdt? 0 

00 we 8\lold buay rotdltnd congnted ~rn•? 0 

Do...,. htn ~ lle!ghl or \'l(dlh rett'lctiont? 0 

H•ve rutetopt bun plann~ corTtcl!y (every two hour~)? 0 

Han nlghlt!Opl J),.n plftnned «rrec!ly (tfter mold mumS houn drlvh'lg)? 

I 
0 

11, hrling chtUenged 11\e noed !or Die j01.1mey to b~ made. 

Make a 
andlftht opUon• to mlnlmltt e~poture htve been conotdered. 

,..,oned andlfllutrdl hava been tUn tad and taken Into •ceount. 
cholcil fiNn mah a rutonld choice btud on urgeney.lmpoflllnce. cost and. tbo~e an, ufef\1 conoidertUon,. 
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14APPI!NDIX II 

14.1.1 Q!n 
Theae~~.re defined aa any period of 24 haute beginning with the reNmption of other work or driving after the 
l1tt daily or weekly rcat period. 

14.1.2 W!.!k! 
Thtlllc arc defined 11.1 any 1 daye period. 

14,1.3 E2rtn!91l! 
Thctc are dcrmcd 411 any two weeka period. 

14.1.4 .Qdm 

Defined as sny person who drives the vehicle, c~en for a short period. or who Is carried on the vthicle in 
order to be II.VIIi!Rble for driving ifneceal'IIIJ)'. 

14.1.5 Driving 

Thl• ia the time spent behind the wheel actually drivinll the vehicle end rell\tC!I to an accumul11.tion of periods 
apent driving before 11. brenk i!l needed or 11. da.ily reat period ia commenced. The vehicle ean be atntionary 
with the engine running. 

14.1.6 B.!!t 
Relt Period• a.ro defined aa uninterrupted period• of at leaat one hour during whkh tha dri~er may freely 
d.lorpotte of hi• time. Dally rnt pcrioda, and perlicularly reat periods which arc compensating for previously 
reduced n~at periodt, should not be confuaed with, or combined with, the etatutoey break periods that IU"e 
requlrcd to be taken during the driVin& day. 

14.1.7 Wb•tlttbtdaUvdrb1nqllmJt? 

A period or 9 hours, which can be inCI'eued. to 10 hours twice a week, taken between two consecutive daily 
re.t period• or between a daily n~.t period end a weakly rest period. 

14.1.8 I! tbm a wt•ldy dr!Y'ngl!mft? 

No, but a weekly rcat pMiod ~:r~Uit be taken alter no rnon~ then 6 daily drivin& ptriod.a. It ia possible to drive 
up to 56 houn between weekly n~.t perioda. There i• however a fortnightly driving' limit of 90 ho\lf!l in any 
one fortnight. 

1 ... 1.9 It tb•rt! limit to conUnu9Ut ddY'ng? 

Yea, alter 4 hour• of CUMULATIVE or COrn'INUOUS driving a driver must take a breaJc of at least 45 
minUtl'll (or 2 or 3 bre..Jc. of no ICis then 20 minutca during or niter the driving period eo the.t the tollll brellk 
addll up to t.t lellllt. 45 mfnutca in the 4 houra of driving). 

It ls important to remember lh11t the 20 and or 45 minute rules do not relate to !he !lhift time, i.e. a driver 
who commcne~d his shift at 06:00 and hl\d only apf-nt 50% of hi!l time driving would NOT have to !ltop for a 
break 111 10:00 houra. If the driver had been continuously driving lll.nec commencement of his shift, he 
WOULD then hnve to ukc "45 minute brcal<. 

14.1.10 How •hou!d bro11ks from dfiviM be tal<en1 
During Rl'IY break n driver must not drive or undertake other work. Periods of less than 20 minutes do not 
count towards the 45 minute• brenk requirement. 

14.1.11 What are thO rule& on the dal!y rest periods? 

A driver mu11t h11.ve a minimum daily rest of 11 consecutive hours. Thf!l mny be reduced to 9 hours not more 
lh~m 3 times a week, as long lUI the reduetion Is r.ompcn!lnted by an equivalent rest before the end of the 
following week. Alternfttively, 12 hours dnily rest mRy be tak<'n in 2 or 3 periods, the last of which mu!lt be 11.1 
le11.11t 8 consecutive hours, and aJl of which mu!llt be at ltast one hour. The daily rest period may be taktn in 
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a. vehicle, u Ions u it is fitted with a bunk and ia atationuy, However It ahould be noted th11.t it Ia not 
II.Ilowed to llieep in the vehlele with msfne runnfns and the air ecind.iti.onin11 on, 

1 ... 1.12 How long c•n • ddverba on dtJty? 

There a.ro no duty lfmlu., however, the daily rut requlrementa limit the number of houra. Driver• ean work 
u per ec:hedule below: 

-..... .,~ •w-... ..u,. .... t ptrt .. ,,...._ 
11 eoTIIec\ltiVII hourlwhlch can be 

I driver rtduced to 9 houn, 3. timet • week 13 hour1 work (inc. brealu) •or up to 
with compen11,tion before the end or 15 boun 3 timea • week 

the followlnll week. 

8 oorue<:.utive houn when taken •• 
1 driver one oC:Z or 3 1epara1e period• (a 

minimum of I haurj tat.lllng 12 haun 
of rut In any 24 houn poriod. 

12 houra work {inc. bre.Jc1) 

2 drlver1 8 t'Cin-eeutive houra"" In any 30 22 hcun "'ork (inc. breako) 
hcuroperiod. ... 

A driw:1' on a doub!.,..ma.nned vehicle eAnnct be taking pllf1 o( hie daily reot period "n the bunk wh~c hll c.,..dswcr 
continua. to drive tllc vohiete. H"wcvor he eo11ld be taking a break at tllio time 

1-4.1.13 When the weekly rett Mr!od mutt be taken? 

The weekly re•t period may be po•tponed until the end of the 1ixlh day if the total driving time over six days 
does not exceed the maxilnum corresponding to •ilt dailY driving period~. 

14.1.1" Wb1t If! the rul!! forc•teh/ng up on reduced rest? 

Any reat taken lUI eompenu.tion far the reduetion or the daily andJor weekly reat periods must be attAched 
to another rest of at leut eight hours, and ahall be granted, at the requeat of the person concerned, at the 
W'hicle'a parkins place er the dri1'et"1a baae. Rest taken ae compensation for the reduction of 11. weekly rest 
period must be taken In one continuou• block. Rnt taken a• eompenu.tion far the reduction of 1\ daily rest 
period can be made up by any combination of break• of at lealt one hour In dur11.tion. 

ReYtsloa 0- 12 Sep. 2002 
Page 25 of JO 

HISS.'f8-3..o03,1 L11.114 Transport K~~.~:~ual ·Part I I Dri.tac ReJUiatloiUO 

15APP:ENDIX Ill 

11.1.1 TSEP Journey P'•n appron! sheet 

l, 1,,e····. 1•1••·· ...... ····••.· ··1 1· ........... I ! :·b··~- • _.... . -· __ , .... -'~.-: .. '" ~ .. .... .. . .. 

I 7. I """""'-- I .illli ]. _., I ::wril I I u::.•<{,.,.-:-r· . ···"""-"!'";-· 

~ --
--
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16 APPENDIX IV 

16.1,1 We!Qht regulations In lba!!and 

WOIMt Bfqqtttlon« In TbfU«nd {10021 

Allfhqriztd qcw end Melamum .hit Wt{ahtt fkM 1 
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e Wbetltrusk C4x2\ 

·~ )Ttl j 
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17 APPENDIX V 

17.1.1 Road Incident lnvest!aatlon chec!s!lst 

Thia eheekliat la nppUeable to all ()'pta of road ineidents, 

The effeedveneaa of an incident investigation {a dependent on obtaining as mueh information M poasible 
about ita dreumataneea and potential eontributory futons. Thia ia done by: 

Examination of the aceldent aitc • make a aketeh and take photograph-. 

Examination of the veh.lclealn.vo\ved lncludills the driven concerned, 

lnterv:l"'a with ~ewitneaa includlna the driVet'll concerned, pedeatrlana, paaaenrera, 

lnterv:lcwa with other witn-• e.,s. IDipet'VIaor, eoUequ.ea ett:, 

Examination of mechanic:al condition of the vehlcle by trained mechanic. 

Inspection ofworkaheeta, defeets book, los book or other reeorda. 

tnotdttit Ob-nm.taacea 

Attendance by Police Ofllcer • re(erenc:e no. and officer no. 

Date and time of the Incident. 

Severity o{ accident [fate.l, serioua injut)', alight Injury]. 

Direction o( travel of all vehlelea, persona etc. immediately before the accident•. 

Location, poaitiDn and direetion of travel <ll ell vehicle a, peraons etc. at the moment of lmpaet•. 

Location and orientation of all vehicles, persona ett:. immediately after the aeeident•. 

Speed of travel of all parties prior to lmpaet, 

Collflrion type: head·on, no~e-to·ta.il, right·ang!e, sideswipe, overturned, hit pedeatrian/anlma.lfpatked 
vehicl~/treefpost/fene~Jbarrier, entered ditch/drain, hit at'jd run accident•, 

Skid matk~. wheel traeka etc.• 

Natw'e ADd extent of nU d11.mage. 

Other phyalca.l evidenee: debris, paint, fUll!, remaina of vchiele parta, glua, oil, remnanta of cargo, 
bloodatains. 

OamRJe. or a.::ar•: dft!D~tgcd ronda!de objeeta, matka made by metal objects in road aurfaee "·B· scars in 
road I verges. 

• lallllot<ta wb.loll feattlna alloulollle 11lowa oa aketob. plan, 

Ea.Uoamea.t 

ti'H alletoll =•P to allow roaoll•yout, rod. a,unea/aum.bara, buU4.ia,p, tan4.mukol, diatana. o111 ollreotloa, 
from••uw•t Jdlometn poet. Show •ortb.urowlfpoaalbla. 

Location i.e. TSEP road, TSEP Cflf patk/yerd, public ro11.d, public car patk, other private road/area. 

Weather conditiona/vieibllity.line, rain.lns, mist/log, dust, smoke. 

lJsht conditione: daylight, nfsht time· meet lishtins present/ unlit road. 

ObstruetiDna to driver's vision: parked veh.lc:le, road sip, other roadaide objccte, buildings, fence, well, 
barrtu, benda, crest, pedc11t:rlana, tree•, a.nd other vegetation•. 

Road layout and featurea: .tralsht road, bend, incline, bridge, road narrowing, one·way/two·way traffic, 
aingle/duat-cllrriage-..ay, number of traffic la.nea•, 

Junetion type: c:rOIIIJfOada, T-junction, roundabout, mini-roundabout, Y·junetion, staggered, private 
acceu•. 
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Traffic control: traffic signs (stop/s{ve-way), traffic signals, road markings, pollee/school erossing pattol, 
pedeatrlan cruslng, detective road signsfb'.uric light..' 

Road surface condition: good, potholcd, Nttcd, corTUgatcd, other mat~rial dd~et, dry, wtt, flooded, 
mud/oU on road'. 

Sp~d lilnit'. 

Dilnensions of junetlon, width of road/ahoulderJverges/footpath•. 

Presenee o! road works/ other obstructions ln. road'. 

• llldloat.s •bleb (eatutu slaovlo4 be alao...a oa sketch plan, 

Veblcle detatla. ffor .. ch Teblclel 

Type: eyde, rnlltorc:yc:le, CIJ', tu:l, 4WD station wag11n, light goods vehicle/pick-up, medium ge~oda 
vehicle, heavy goods nhicle'(articul~~oted/tMker}, tractor, bus, rnini·bus, 11thet'. 

Dulgn c:haraeterist:lcs/confiauration: make, model, resfstration no., modificlrtfona, and meets TSEP 
standard? 

Manoeuvre: overt:akins, tumlns rllht. waldn& to tum rlsht, turning left, waiting to tum left, going llhead, 
!Ding ahead held-up, croulng traffic strelu:ll, U-tumln.g, wdden atart, auddm atop, reveritlng, parklng4. 

Dnn"!C: fre~nt, rear, of!'.!da front/rear, nat.nl.de front/reu, roof, undenride, ..U itldu'. 

Meehllnfcal condition/ defects! braketl, ateerlns. auapen.!on, tyfea, headlights, roar llghta, reverse lights, 
indicator lfghta, lllirrora, and viaibWty, 

M-.intenanee uad lnapeedon hf11t0ry. 

Loadinr: legal load, insecure, overlaad~, protrudin& load,lDad too hish. 

• I•clle~•h• wbtola t .. tllre& s .. ulcl ._ slao...a e• aketcb pl .. , 

Ddnds1 det.U. [for e!Oh ilkh'ftl 

N1U11e, address, lniiW'ance details, ase, aex. 

Licences- atate & company, relevant (or vehicle driven (profeasional driver}. 

Training history: We, defensive, paaaenger vehicle, rigid, artic:ulated, 4WD vehicle. 

Experience with type of vehicle being driven at the tirne. 

Accident record/ convictiona. 

Houra of driving on curnnt ahift, duty hours during previous 24 hours and ]BSt seven day•. 

Use of seatbelt. 

Factors affecting alertness or judgement: work sehedul!!, otr·dutles, alcohol or other druga, tttatt of 
health, rnedie~~otion, fatigued., feU uleep. 

DrivCT error/ other f11ctora: driving too fll•t, driving too cloae, incorT~~t/no ~i!tf!o\l, di~obeyed t:rnllic 
sign/signal, d.iaobeyed aolid white no o\'crtaking lin~a, improper ovMtuking. improper tuminR 
right/lcft/U·tu.minf[, -erved/braked to avoid an accident, loss of crmtrol, dru:tlerl by sun, inattentive•. 

Injury suatained: fatal, aerioua injury, alight injury. 

Ma!la«em.eat aad S1lpe!!'i!loa 

Training and inattuction, 

Trip instruction. 

Communication and motivation. 

Monitorin! and aupervislon. 

Operating conditiona, deadllnes, trip bonua etc. 

r ... sonpr det..U. rtor ftoh "•.enC!tl 
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HSB-TII-3-003.1 Land TP.Mport Manual- Part l/ Drivi.D( Ro(llb.tloa. 

Age, sex. 

Action: bofl!'ding, alighting, jumping off v~cle, falling from vehicle. 

Injury sustained: fo.tnl, serious injury, slight injury. 

Seat belt worn. 

Loestion in vehicle: earftt1:11J ·front/rear seats, motoreyde paasenger, bus pltSllcnger • sltting/sto.nding, 
truck/utility- inaide/GUtalde, a::itting/standing. 

Pedestrian [ca!Ualtrl detaU. 

Age, sex, school pupil travelling to/from achool. 

Injury auatained: fatal, aerioua injury, alight injury. 

Pedelrtrian movement: crosldng rosd on pedeMan croaaing, crossing within 50 metres 11£ pedestrian 
c.roasing. crosain& within zigu.g area, croaaing road =••ked by p~ked vehicle, walking alons road, 
walking in footpath, playinJ in road, crossing read hecdleaa of traffic•. 

• Indlcatea which (eaturea lilhould be shown on aketch plan. 

R"'-loa 0- 12 lep. 2002 Page 30 of30 
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Land Transport Safety Management Practice, Greater Sl Assets, 

PTT Exploration and Production Pic. Co., Ltd. 

Vitaya Dhitivara, Superintendent, Crude Evacuation, Greater 81 Assets, 

PIT Exploration and Production Public Company Limited 

Introduction 

PTTEP S I has significant road transport operations, moving 
personnel, goods, drilling rig and crude oil by road on a 
routine basis. Given the road environment in Thailand, which 
is characterized by high accident rates especially in rural 
areas, the potential exists for incidents with significant impact 
on the Company. 

Company has put management controls in place to reduce 
risks associated with land transport operations to an As Low 
As Reasonably Practicable (ALARP) level. The Company 
road transport policy gives the overall direction and intent of 
these controls. The Company Policy, briefly will: 

• Demonstrate by means of Land Transport SSHE Case 
that SSHE critical activities in the area are identified, 
risks are assessed and control procedures are developed, 

• Set and implement minimum standards for vehicles, 

• Set and implement minimum standards for driving, 

• Set and implement minimum standards for driver 
training, 

• Investigate all road accidents involving Company or 
contractor vehicles, 

• Provide and implement Emergency Response procedures 
for road transport related emergencies, 

• Investigate and assess alternatives for road transport 
activities, 

• Endeavor to improve road safety on routes routinely used 
by the Company, 

• Work with local communities and authorities to: 
• Raise road safety awareness 
• Implement sustainable road safety improvements. 

To reduce the associated risks with road transport of personnel 
and crude oil to As Low As Reasonably Practicable (ALARP) 
the Company has studied, developed and implemented the 
Land Transport Best Practice that could be sustained 
throughout the field life. 

~ .. \.. _ ... 
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Fig. 1 S1 Consession Area and Crude Evacuation Route 

Company 81 Vehicle Classifications 

Presently Company S 1 and contractors operate land transport 
activities which can be catagorised by and for:-

!) Light Vehicles (LV) for transport of 
personneVtools/equipment to and from worksites, either 
self-drive or by dedicated driver. Vehicle typse under LV 
are pick up, saloon, MPV. 

2) Personnel Transport Vehicle for transport of staff from 
Phitsanulok to LKU Productuon Station and back, 
to/from airports, and within Sl consession area by 
dedicated professional drivers. Presently Company 
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employs 2 buses, 4 mini-buses and saloons for the 
transportation of staff. 

3) Heavy Vehicle (HV) for transport of goods, heavy 
equipmen~ etc.. Vehicle typse under HV are 6-wheel 
truck onward, trailer truck. 

4) Road Tanker Vehicle (RT) for transport of crude from 
Lan Krabu (LKU) Production Station to Bung Pbra 
Depot (BPD). Currently 36 units of semi-trailer with 
capacity of 36,000 litres (226 bbl) each are employed 
with the overall average of95- 100 trips per day. 4 units 
of full-trailer are also used for transport of produced 
water to/from injector wells. 

SSHE Land Transport Improvement Projects 

Given to crude evacuation by road tankers is the Slmost high 
risk activity. In recognition of the hazards associated with 
crude evacuation by road tankers, Company has investigated 
alternative crude evacuation options several times. 

Following a disastrous year of road accidents in 1998, 
including a contractor fatality and several third party futalities, 
the options were revisited including a pipeline to BPD and a 
rail track. 

During 1999-2000, extensive studies were carried out for 
both alternatives. In 2001, the conclusion was reached that the 
crude evacuation by Road remains the optimum solution. The 
pipeline was rejected mainly due to associated technical and 
operational problems with our waxy crude. The railtrack 
project was not a preferred option due to SSHE risks during 
the construction phase. 

The Safe Measures for Oil Transport and Handling 
(SMOOTH) project was kicked off on December 200 I. The 
objective of the project was to reduce the associated risks with 
road transport of crude from LKU to BPD to As Low AI!. 
Reasonably Practicable (ALARP), by implementing as "Best 
Practice Programmes" that could be sustained throughout the 
field life. 

Sirikit crude oil is evacuated from the Lao Krabu Production 
Station in Kampaeng Phet province via road tankers to the 
Bungphra crude oil terminal (approx. distance of 55 km) in 
Phitsanulok before being transported via rail tankers to the 
Bangchak (BCP) and Thai Oil (TOC) refineries located in 
Bangkok and Laem Chabang, respectively. 

During the course of project implementation in 2002, several 
issues were investigated, studied, arid discussed. The. overseas 
transportation expert was appointed as the project consultant 
Stake holders such as the Department of Highways, staff from 
Ministry of Public Health and Ministry of Education, local 
schools, local residents were consulted throughout the' period. · 

Road Accidents and the 4E's Principle 

A road accident can be defined as "a rare, random, multi­
factor event in which one or more road users fail to cope with 
their environment and which results in a collision". From the 

[Land Transport Practice] 

consultant studies have found that: -

2% of accidents were caused by the Road Environment; 

71% of accidents were caused by the Road User; 

3% of accidents were caused by the Vehicle. 

Some accidents were caused by a combination of two or all 
tluee of the above factors. 

Once a safety risk has been identified, an effective response 
can be achieved using the 4 E's in road safety, i.e. 
Engineering, Education, Enforcement, and 
Encouragement. 

Scope of the Project 

There are 5 main areas under the scope of the project. 

l. Road Environment Improvement 

2. Public Awareness 

3. Sustainable Road Safety- Working in Partnership 

4. Crude Fleet Improvement 

5. Crude Evacuation Management 

1. Road Environment Improvement 

Improvement of Company and Public roads and road 
envirorunent along crude evacuation routes to reduce 
road casualties. 

Improvement Highlights:-

)> Pavement resurfacing with asphaltic concrete, 

}> Widening of road shoulder for slow moving 
vehicles, 

.> Junctions redesigned, 

~ Introduced Traffic Calming, i.e. table top road 
hump 

Introduced rctro-rcflcctivc thennoplastic road 
markings and highly reflective warning signs and 
marker posts, 

Roadside improvement. 

,-.,....,~:_, .. , - -
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Fig. 2 Road Improvement, Before and After 

2. Public Awareness 

Public awareness activities are aimed at changing road 
user attitudes and behavior. 

Public Awareness Strategy 
Contribution !~actors lo Road A..:cidc.:nts 
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Fig. 3 Public Awareness Strategy 

Education - giving people knowledge they previously 
lacked. · 

Company had funded Ministry of Education developing 
school curriculum "Safe Routes to School" and training, 
as ·a pilot project in order to support road safety 
awareness for 5 schools along Lan Krabue to Bung P...ra­
route. The training was provided for local teachers, 

polices, Vocational Education Department staff and 
Department of Transportation staff. 

Fig. 4 Development of School Curriculum and Training 

Training- equipping people with skills they previously 
lacked. 

Company provides yearly Motorcycle Safety Awareness 
to students, communities along the routes, Recognizing 
Drug Misuse and Impairment due to Drugs, Awareness 
and Training and Accident Investigation & Prevention 
and Road Safety Audit Training to staff. Highways 
polices, local polices and authorities. 

Company had also invested on DetCnsive Driving 
Training Center and sent staff overseas for the DDC 
Train the Trainer course to train Company staff and 
contractors working for Company. 

Fig. 5 Motorcycle Safety Awareness Training 

Fig. 6 Recognizing Drug Misuse and Impairment due to 
Drugs, Awareness and Training 
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Fig. 1 Accident Investigation & Prevention and Road Safety 
Audit Training 

Fig. 8 Defensive Driving Training Center 

Publicity- encouraging people to utilize the knowledge 
and skills previously learned to engage in safer road user 
behaviour. 

Company has arranged yearly farm trucks reflector 
campaign to the communities along the routes to increase 
vehicle visibility during night to all the road users and to 
instill road safety awareness/behavior to local people. 

Fig. 9 Fann Trucks Reflector Campaign 

3. Sustainable Road Safety - Working in Partners/tip 

Community participation in formulating public 
awareness strategies and initiative/ campaigns is essenti<ll 
for ensuring the sustainable road safety improvement. 

"" ~ - - -
. - - - t!ilii 
. ~ . ~- ..,:,_ ..::;'~ ... 
,, ~- ' ~ ' . 

Fig. 10 Road Safety Stakeholders Engagement Workshop 

Fig. 11 Road Safety Campaign and Working Together 

4. Crude Fleet Improvement 

Before mid-2003 Company operated a fleet of 51 full 
trailer road road tankers, steel tank with capacity of 
30,000 litres each, non-EURO engine. 

[Land Transport Practice] 

Fig.12 Full-Trailer Road Tanker- Old Fleet 

After mid-2003 28 units (18 units Company own) of the 
new fleet have been operated. There arc:-

• 3-axle semi-trailer, aluminum alloy tank, 

• 36,000 litres capacity, 

• ABS breaking system and air-suspension, 

• EURO 3 emission standard, 

• Automatic gear change (Opticruise), 

• Comply with ADR standard for transport of 
dangerous goods. 

• !VMS (In Vehicle Monitoring System) 

Fig. 13 Semi-Trailer Road Tanker- New Fleet 

Whilst old 14 units of Company own full-trailer road 
tanker were still remained in service, but all were phased 
out by end 2007. They had been improved to meet higher 
safety standards; i.e. repaint the cab to pure orange 
colour (conspicuity purpose), replace NC unit, install 
third brake light, install new !VMS, upgrade front and 
side under-run protection. 

Fig.14 Full-Trailer Road Tanker, Old Fleet- After 
Improvement 

Land Transport Safety Management System 

Company has put management controls in place to reduce the 
risks associated with land transport operations to an ALARP 
level. 

1. Land Transport Manual 
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The Land Transport Manual includes the Policy, the 
Standards, the Procedures, Work Instructions and 
Guidelines. The Manual consists of:-

• Driving Regulations - describes the mmrmum 
basic requirements for all driving activities:-

+ Journey Management Plan, 

+ Cross Zone Travel, 

+ Night Driving, 

+ Fitness of Drivers & Training (includes work 
hours and rest periods), 

+ Vehicles and Loads, in road worthy conditions 
and with loads properly secured, 

+ Specific Procedures i.e. use of seat belts, head 
lights, no smoking, mobile phone, speed 
limits, vehicle breakdown, 

+ Road Incidents; reporting and investigation. 

Vehicle Standards & Roadworthiness - contains 
the minimum basic requirements for vehicles and 
equipment operated for or by Company, its 
contractors and/or sub-contractors. 

Driver Standards & Driver Training- contains the 
Driver Standards applicable to all personnel driving 
any vehicle in operation for Company. Further more 
it contains the Driver Training Guidelines 
applicable to all personnel required to drive a 
vehicle under work related conditions. 

To limit the Driver Standards to pure traffic skills 
the Driver Categories have been set and Driver 
Profile is created in order to cover all aspects of the 
driver training modules, as tabulated below. 

Classification of Personnel into the Correct Drivine 
Exposure Categorv and DOC Refresher Period 

Driver 
Category 

Def"mitions of Driver 
Categories 

Acron 
ym 

DDC 
Refresher 

Profession 
al Drivei"S 

(Age shall 
not over 60 
years) 

Regularly 
Exposure 
to Driving 

Crude road tanker 
drivers, 

Passenger drivers, i.e. 
light fleet pool, 
busses, contractor 
passenger car, 

Heavy vehicle for 
transport of 
hazardous 
substances 

LV driven on a daily 
basis in order to 
perform their duties, 
i.e. operators, 
construction 
engineers and 
inspectors, wellsite 
maintenance crews 

Person whose 
primary job is not 
driving but has to 
drive a heavy 

PD 

RED 

Period 

Every2 
yean; 

Every3 
ye= 

• 

Low 
Exposure 
to Driving 

vehicle on a weekly 
basis. 

LV driven on 
Company business at 
least on a weekly or 
fortnightly basis, i.e. 
line manager, 
maintenance man. 

LED Every 5 

Y""' 

5 

Road Evacuation Procedure Manual - is a 
controlled document specifically for S I Road Crude 
Evacuation operations, which is the most high risk 
activity. It contains:-

+ Specification for Road tanker, 

+ Safe Driving Rules & Regulations, i.e. driver 
selection and induction training, convoy 
operation, driver working condition, training, 
accidents and emergency reporting, 

+ Maintenance & Inspection Standards, 

+ Emergency Response Plan . 

In addition to the requirements as stated in Road 
Evacuation Procedure Manual Company has 
developed:-

!. Road Tanker Driver Manual for the safe 
operation of road tanker, receiving/filling and 
off-loading of crude oil at terminals, 

Qii•r~"n~wili1D 
tn11JmhJ.nlu 

Fig. 15 Road Tanker Driver Handbook 

2. Road Tanker Driver Incentive Scheme is 
applied to driver, individually and team 
perfonnance or buddy system for safe driving 
incentive. 
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Fig.16 Road Tanker Driver Incentive Scheme 

For safe crude evacuation journey of the driver, 
schemes have been placed to manage, these are:-

• Driving Regulations 

• Starts 05:30, Last Convoy Leaving LKU 
18:00 (A void Night Driving) 

• Maximum 3 Trips/Days/Driver 

• Max. 6 Working Days with 2 Days Rest 
Period 

• Zero Tolerance of Alcohols and Drugs 

• Speed Limit 55 KPH 

Driver & Road Hazard Monitoring 

• !VMS Monitoring Program 

• Daily Alcohol Breath Test 

• Convoy & Traffic Inspector 

• Driver Assessment 

• Yearly Driver Physical Examination 

• Yearly DDC Refresh Training 

• Yearly First Aid Refresh Training 

• Fire Fighting Training 

• Driver Incentive 

• Individual, Monthly Performance 

• No accident, 

• Follow all Company Driving 
Regulations, 

• No spill, 

• Routine vehicle check 

• Yearly Best Team Reward, 6-8 drivers 
per team. Buddy system. 

+ Criteria based on individual 
performance above, 

+ Team accumulative mileage driven. 

(Land Transport Practice} 

Conclusion 

Having implements the Land Transport Safety Management 
Practice for more than 4 years there were one fatality case in 
which a highly intoxicated motorcyclist swerved across the 
traffic lane and collided with rad tanker, and other three 
serious accidents, according to OGP Crash Definition. Or 
represent the TRIF of0.27 time/1,000,000 km .. Compared 
with accidents occurred during 1998 - 2002 of five fatalities 
and numbers of major and serious accidents. 

To continue with Land Transport Safety Best Management 
Practice the below key elements need to be fully implementd:-

• Leadership and Conunitment, 

• 
• 
• 
• 
• 

Policy and Strategic Objectives, 

Evaluation and Risk Management, 

Planning, 

Implementation and Monitoring, 

Auditing and Reviewing . 
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1 WASTE MANAGEMENT PRINCIPLE 

In order to minimize the impact on the Environment, the waste nream ~hould be managed with 4 R'~ 
principle; Reduce, Reu~e, Recycle and Recover before proceeding to Responsible Disposal as shown in 
figure 1. 

Input 

1.1 Reduce 

Figure 1· W11ste Stre11m M:an:agement 

To other 
activity 

The fint step is to reduce waste- i.e. to gener:ate less waste. Reducing waste, for example printing fewer 
copies of documents and therefore producing less waste paper, saves money. S:avings come not only 
from the reduced inputs (In this C'II.Se p2per), but also from the reduction in waste disposal 2nd 
management costs. Reducing waste «.duces the potential health :l.f\d safety impacts (2fld the need to 
muage them). 

Reducing waste is the prefem:d option snd ways in which to reduce waste should alwa.ys be considered 
and applied whe« practicable. 

DQcument type: Guidaline j P.r:epared by:Sutus p,[ PSH/NI I Appr<oved by: Luck P.[ PSH/N) 

SSH&•GL•02 
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1.2 Reuse 

The second step is to reuse waste. For example, reusing chemical drums as wa5te bins. Reusing waste 
reduces the need to bu)' new resources ~n this cue bim). It abo hu an environmental benefit a.s there is 
no need to dispose of, or reprocess, the waste (In this example, the chemical drums will need to be 
cle2ned appropriately but do not need to be reprocessed). 

When considering the options to reuse W2Stc you should firstly consider how it can be reused within your 
open.ting t.CHS, and secondly how it can be reused outside of your opet2ting arca.s. In example of the 
latter, old tires may not be reusable by your opentions, but they may be reused externally ss protective 
barriers uound racetricks. 

W1!te should be reused wherever possible. 

13 Recycle 

If waste cannot be reduced or reused options to recycle the waste should be sought. Recydingwaste is 
distinct from reuse in that reusing waste does not require the waste to be reprocessed; it is m111ed is it is. 
Recycling requires the waste to be reprocessed. For example, recycling glass may require it to be melted 
down t.nd made into a n~ product. 

Recycling of waste requires the input of energy and/or chemicals. It may also lead to air, land and water 
pollution (for enmple ajr emiuions from the incineration ofom.ste to generate electricity). Recycling 
therefore hu some environmental impacts which need to be taken into considen.tion. As such, it is 
preferential to reuse waste rather than recycling or recovering waste. 

14 Recover 
Recovery ofwa.!te refers to recovering components of the waste to be used again. The most common 
type of waste recovery is to recover the energy value of the waste for example to bum paper to generate 

heat and/or energy. 

1.5 Responsible Disposal 
Where it is not possible to recycle or reco,·er wa.~te it should be uc;1ted. Tre;1tmenl minimi1.es the 
en\-ironmcnt:al imp:tct that the w:utc wm have on the em·ironment when it is di~poscd of An example of 
the treatment of waste is the: cl~g of chemical drums to remove toxic residue~. Remaining w-astes 
should be disl'!'sed of approprlately. In the cue this will be tither incineration or to a responsibly 
managed b.ndfi\L For aU waste leaving, disponl notes should be retll.incd ~tating the volume of waste and 

where it is disposed of and by whom. 
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2 WASTE MANAGEMENT PROCESS 

2.1 Waste Classification 

In genen.l waste shall be first classified as huudous or non-huudous waste. For huardous w:tste the 
handling and disposal shall be done on a specific way such u used radioactive sources, chemical drums, 
waxy sludge, etc. Some hazardous waste i.e. used battery can be disposed with municipality; howe"er, it 
must be ''er:')' small amount of wute and disposed in the specific bin for hazardous wute. 

Non-hazardous waste is easier to handle and dispose than hazardous waste. It could be reuse, recycle or 
dispose without restrictions. HOwever, a wute segregation is still required. 

2.2 Waste-Segregation 

Wute must be segregated t.s much as pouible t.t source. Segregation t.t source facilitttes euy collection, 
storage, trt.rupomtion and disposal and reduces time tnd effort spent on totting and the risk of person:d 
injury during the other· waste management processes. 

Genertl vmtc may be segregated into 4 types and color code as: 

1. General Waste: Blue -

2 Composrible Waste (\Vet Waste): Green Blii!iJ 
3.RecyclingWane:Yellow c=J 
4. Huardous Waste: Orutge ~BEE! 

Special waste (see ~e.crit>n 2.5.4) shall be segregated according to regulation~. 

2.3 Waste Collection 

The w:tste handler should ..Uways follow these principles as: 

Chemicals shall M''er be mixed together 

• W-aste already segregated, shall not be mixed 

If the waste handler encounter.~ a mixture of waste, the waste handler will segregate the waste 
into the sepatate om.ste streams u per waste classification. 

DOeW!lent 'l'ypel Guidaline I Prepared byiSutu• P,[ PSK/NI IApprolled bYILuc:k P.( PSH/NI 
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2.4 Waste Monitoring 

Waue Strum• 

Waste streams can be measured in mU~y points in the waste proce5s: 

Input 

Figure 2. Waste Meaturing Points 

Page: 7 of 
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Output 

TO other 
activity 

The6 symbols in figure 2 denote possibl~ waste stream mea~uring pClints. Although points A ;rnd B Ml' 

required for all waste streams, other me1suring pointll may be required to dcmon~trntc cffec.ti,•c 
implemtntation of the W1!te man1gemcnt hicnrchy. For example, if "Reduce" is tht! ke}' mstc 
management option, than the (estim1ted or historical) amounts before reduction should b~ compared ro 
the actual amounts of n.w materials going into the o~ration~l ~cti\'ity. 

Note: Incineration at the LKU incinerator is seen as rc:spontible clispunl. 'All waste ~·ling to the 

incinerator should be included in point B. 

The. \V'lSte gcnen.tor should sdect those additional meaJuring points th:tt will best help him or her to 

me.asure and appn.i.sc the waste m1.nageme.nt hierarchy. 

Document Type• Guid•liM I PrepAred by1Sutus P,[ PsH/Hl I Approved hy:Luck P,[ PSH/N[ 
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Unit ofMeaaurement 

Units of measurement (volwne, weight etc) should be chosen so that it CUI easily be applied during the 
waste hU~dling. For example, drums of oil, boxes of paper, containers of food waste, tons of sreel can all 
be acceptable. In principle the waste generator CUI set any unit of measurement as long as: 

1) The unit is consistently used for all measuring points for the particular waste stte:un and 
throughout the calendar year 

2) The unit :tdequately :tllows the waste generator to gauge performance of the waste management 
process 

3) The environmental advisor is given the details of the unit so that a con vet$ ion factor can be 
determined to normalize the measurements 

2.5 Waste Disposal 

2.5.1 Reuae, Recycle or Recover Waste 

The options to Reuse, Recycle or Recover waste will be applied to the individual waste as much as 
possible then disposing of waste in others methods could be considered. 

1\<liK: 
Qemical or oil drums as waste collecting buckets and office paper can be reused. 

lill)<1<: 
Plastic, glus, paper, steel, battery-, eleCtric applianct, etc. c:an be sold to loW Recycle WRete Buyer. 

'Buy hick' principle should lllways be applied u much as possible for indu.strilll hazardous material i.e. 
steel grid for blasting, printer ink cartOns, chemical drums, and those which an be reused by venders. 

~ 
All oil conwninattd liquid, used oil and used chemic:al that compatible with production crude c:an be 
disposed at LKU'8 AP/i.e. Used lubricant Or transformer oil, Cleansing oil, Used chemical or 
contaminated water from cleaning of c:hc:mic:al/oil container, contaminated w:atec from production 
activities, d~age liquid from out stations, well sites Uld Bung Phar Depot, etc:. 

2.5.2 Bum 
There arc l\\'0 destinations Clf burnable wa.~te in S1 operations, LKU incinerator and Cement Kiln in 
cement f;~.c:ttl!)' which having contrac.t with company. 

LKV inciner:ltor will handle ~mall amount of hazardous waste such as used filter, clinical waste and oil 
contaminated rag, and burnable domcMic waste such as gardening waste, paper, etc. 

Othen industrial hat.ardous waste such as oil based mud or cutting, oily sludge and wax, oil contaminated 
(solid) w:lSt<:, desicc::>.nt and molecular sieve, used tyres, etc. should be bume.d in the. Cement Kiln. 

DceU~~~ent type: cuidalinl I Prep.o.red by:Sueu p,[ PSH/Nl I Approved by: Luck P.{ PSH/Nl 
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2.5.3 Landfill 

Landfill should only be considem! when all other options have been eXhausted. It is necessary that waste 
is properly conuined during the disposing procesS and at the disposal site. 

Disposal site could ot~ly be provided by Municipality and authorized services provider such as GENCO. 

The waste that might be bndfiUed with Municipality is Food waste. For domestic hazardous waste such u 
fluoruccnt tube, aeroso~ chemical conWner, battery, etc. if there is a considenble amount should be 
Ia.ndfilled by authori?.ed serviceJJ provider. 

2.5.4 Special diapoaing W2.ste 

IU.dioactivc waste, medical W2Ste from medical room and other hnlth c:U'c f:tcilities such as medic room 
of rig site or seismic opcrttion, ambulance, etc. that contain or ha\'C come into contact with di~e:ased 
tissuts or infectious micro.orgulisnu including contamin'1ted t.nim'11 W'1Ste, humt.n blood ll!1d blood 
products, pathologiol waste, '1nd discatded !hups (needles, sc,lpels, or broken medic,\ in~trumcnts), 
explosive waste t.nd '1nY others wute that disposing is specially controlled by laws shall be strictly 
complied. Seeking advice from S.."iHE advisers in case of doubt. 

Dcc1.1111ent Typet Guideline I Prepared by:sutus p,[ PSII/111 I Approved by: Luck P.[ PSH/NJ 
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!NTROOUCT!ON 

1.1 Purpose, Objectives snd Scope 

The purpose Of this plan Ia to set out the response actions on Emergency and Crisis Incidents In the 
Greater S1 Asset. ft aligns the actions to the P1iEP'a Crisis and Emergency Management Plan. This 
Includes ttle Greater S1 Asset's response to an emergency involving: 

+ physlcallncldenta that occur In any of the Assefs operations or workplaces; 
+ aeta against the Company and tts personnel v.tlether criminal, ciVIl, or pollt!elil; 
o) other disruption to operationS/production wt'llch endangers the Company's Image or 

stakeholder value; 

.,. outJide party'Nho hav.e asked for the Company assistance, 

My scope change win require this plan to be updated accordingly. 

The objectives of this plan are to: 

1.2 

.,. define the overall emergency organisation and responsibilities: 

..,. define the actions to betaken by the St's Emergency Response Team (ERlj; 

.,. define the acttona to be taken by S1 Support Team to support the ERT; 

.,. define Interface between S1 Asset's teams and PTTEP Corporate Emergency Response 

organizations 

Definitions and Abbreviations 

PTIEP 
PIT 
CMT 
ERT 
MRT 
RRT 
OM 
OMF 
S1STC 
S1ST 
ERC 
ECC 
osc 
MEOEVAC 
SAR 

FtTI Exploration and Production PubliC Company Limited 
PTI Public Company llmHed 
Crisis Management Team 
Emergency Response Team 
Media Response Team 
Relatives Response Team 
81 Duty Asset Manager 
Department of Mineral Fuel 
81's Support Team Coordinator 
S1's Support Team 
Emergency Response Co-ordinator 
Emergency Control center 
On Scene commander 
Modtc81 Evacuation 
Search And Rescue 

1.3 Updstlng Responsibility and Frequency 

Chief Onshore SSHE Operations, PSHIN, Is the custodian of this plan and responsible to update and 
revise, In conjunction with S1 Asset Manager, JGO. This Includes the Initial document, any revisions 
or updates lncfudlng those arising from subsequent changes In the asset operation requirements and 
1oea1 fawl, The document Is subject to approval by JGS to ensure that It Is rrt for asset's operations 
and reviewed by PSH to ensure that It ls In line with the pTTEP Crisis and emergency Management 

Plan. 

DocUinent Type t 
EmerQ'enev Res!lons• 

Prepuedby: [ -PSH/N/ 
Luck P, 

).pprovedbY• "jJGSJ 
or. Chalermk1et T. 
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This manual shall be revised once every three yeara as a minimum or whenever there Is any change, 
which Impacts the system In this procedure (e.g. change In law, organization, policy etc.) 

1.4 List of References 

This Plan Is to be used In conjunction With the following Company's other crisis and emergency 
documents depending on the level and loeatlon of the emergency. 

PTIEP'S Crisis end Emergency Management Plan 
PTTEP Media Response Team and Crisis Communication Manual 
S1 OPM no. 8.01.01 LKU Emergency Procedures 
S1 OPM no. B-02.01 Bung Phra Emergency Procedure 
S1 OPM no. B-03.01 Road Tanker Accident Plan 
S1 OPM no. K.01.05 CNS Emergency Response Procedure 

1.5 Document Control 

This plan Is a controlled document under S1's Aaaet SSHE MS . 

Distribution 

paper copies of this document will be distributed to: 

o Emergency Control Center LKU 

o Emergency Control Center BPR 

Afl staff can access to this document via an electronic version p0$ted on the Greater S1 

Intranet, documents center page. 

"Document Type: 
Emor<1enev R"Pons• 

Prepued by: 1 pSH/111 
Luck P, 

Approved by: [Jc;sJ 
Dr. Chalermi<J.et T, 
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EMERGENCY RESPONSE INITIATION AND INITIAL RESPONSES 

2.1 

2.2 
2.3 
2.4 
2.5 

Generic Emergency Reaponae: (The typical or generic response is shown In 2.1. Other 
specific eases are covered In the following sections.) 
MEDEVAC 
Blowout 
Bomb Terrorist 
Road tankers 

2.1 "Generic Emergency Response' 

2.1.1 Emergency Response Initiation and Initial Responses 

Emergency situation• can either be Initiated from sites (by ll:atf or contractors) or from third party. It 
can also be any request for supports from the community In operation area. 

Although the Greater S1 Asset consists of facility at various locations, the first contact point In caae Or 
Emergency Is LKU Communication Operator. This Is beeause LKU Communication Operator Is all 
time avaRable to receive every can. 

I • 
Area Fll'lt Contact Point 

o First contact point for LKU, S1 and L.22/43 concessions LKU Communication Operator 

o First contact point for Bung Phra Depot LKU Communication Operator 

Upon receMng the emergency notification, the nrst contact point will Immediately forward the message 
to relevant persons accotdlng to the procedure for each area. 

2.1.2 Other Emergencies/ Requesta from Third Parttes 

For humanltar1an reason, as wall as stated under the Thai Law, it Is required to render assistance In 
cases of emergency. This assistance shall be rendered by anybody whO Is able to do so, either alone 
or if he/she has the means to do so, enlisting the help or others who may be present at the scene of 

an emergency. 

PTTEP as a Company having the emergency means, such as fire engine. ambulance and trained 
personnel, (I.e. fire-fighters, nurse In the f~eld) may be approAched to render assistance In ca11e or af'l 
emergency. The list of •pre-agreed· Government PersonnP.I Authorised to request ossistnnce In 

Apoendlx I. 

2.1.3 Request for Assistance 

Members of Stan or the Public may report an emergency situation they have encountered by 
contacting the Communications Operator. The Communications Operator shOuld obt3ln the callers 

name, telephone number and locaUon, together with the emergency service required. 

All requests for assistance shall be directed to JGOIP via LKU Communleatlon Operator i.e. Includes 

the asslstanee that Is required from Bung Phra Depot. 

In essenee thereafter the normal procedure is followed with a few caveats and exceptions as outlined 

below. 
2.1A Fire Englne/Fint-Fightfng Assistance 

Docwrliont Typ• ~ 
Emeraonev Roaoon•• 

~epared byl [ PSH/Hl 
Luek 1'. 
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(a) Only one fire engine and, if required, one water truck (vacuum truck or contractor's water truck) 
should be released. 

(b) Vehicles released shall be driven and operated by 51 personnel or 81's contractor personnel 
only. 

(c) The fire--fighting crew accompanying the fire engine shall be, If possible, the back-up fire fighting 
crew to avoid denuding the Production Station of operators. However, the final decJaJon on this 
shall rest with the supervisor In charge. 

(d) Government personnel, authorised to call out 81's fire engine or request fire-fighting assistance 
are llst&d In Attachment I 

~: In case a fire breaks out near to or 'adjacent to S1's operating sites, it shall be up to the 
dlsctetlon of JGO/P to render assistance In an endeavour to save life or property. 

2.1.S Ambulance/ Nurse Aaslstanee 

(a) In principle, only the LKU Produc«on station Ambulance (without the nurse) shall be released. 
The ambulance, after the call-out, shall go to the LKU hOspital an!! pick up an LKU Hospital 
nurse. 

(b) Only In cases .of a disaster, or ..mere a time factor plays an important role, an ambulance with a 
nurse shall be released from the LKU Production Station. 

Any requests for the ambulance/nurse assistance made to the Drilling Supervisor shall be relayed 

to,JGO/P. 

A communication !Ink shall be established prior to the release of an ambulance, nurse or medic. 

2.1.8 General Comments· 

(a) It shall be noted that In any of the above cases-Involving S1, or S1's contractor personnel who 
acted under S1 stafl"s InstructiOn, the assistance carried out shall be treated as a work 

assignment, 

As such, any justified claim out of this assignment or made against 81 personnel or 81's 
contractor personnel, shall become the responslbirrty of 81 Operation. 

(b) In any other case, wtlere further advice regarding call-outs of Company emergency equJpmenV 
personnel Is required, JGO/P shall be contacted. 

2.2 MEDEVAC (Medical Evacuation) 

A MEDEVAC Is a medical emergency activity, due either to illness or Injury, where 'life or limb' Is at 
risk. H entails evaCI.Iatlon of the patient or a visit by a Doctor to the site In order to prevent death or to 
minimise serious damage to a person's heaHh. MEOEVAC shall be conducted In accordance with the 
PTTEP's •standard for Management of Medical Emergencies- Standarci.PSH.008". The guideline 
for S1 MEDEVAC Is In~ and appropriate phone numbers In Appendix H, so that the JGO/P & 
ERC has clear knowledge of who does What, even though those responsible for the success of 

MEOEVAC do their jobs from different locations. 

A MEOEVAC has priority over all normal operations. Transport will always be affected by the 

quickest practical means available. 

Document Typa ~ 
DnerqoncV Resoonso 

(>rep;ared. by~ [ PSH/HJ 
LUCk P. 

Approva<fby: I JGSj 
Dr. Ch;aler;mkiot T, 
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The Blowout Contingency Plan Is prepared by PTTEP's ODL Department. It will be made to suit eaCh 
type of onshore drilling rlg.lhe basic Initiation procedure Is as pertyplcal!ncldenta. 

For Blowouts a Specific Response Organization and Cafl.·out list applies see~ below. 

Sed!on 6 2 4 contains checklists 

2.4 Bomb or TtiTOrlat ThrOit 

It Is very unlikely that any threat would be received directly by a site. Notification would probably be 
relayed via Bangkok or by the pollee. All communications regarding a bomb, or a threat, should be 
kept confidential. Remind all site S1atr that radios should not be used as they could activate a bomb. 
Bomb & TerTorlst Emergency Response Plan for Greater 51 Asset ($$HE.£:R.05) provldefl full details. 

parte 2.11 contains checldlsts 

2.& Rold tanken 

The lnttlal stages follow the typical response. The full procedure covering more detail and specific 
Issues or actions Is contained In the Emergency Response Plan for Road Transport Emergency and 

Road Tanker Accident Plan (OPM 9..()3.01). 

l'upo~ud by: I PSH/NI 
L!.ll:k P. 

N'prove((by: {JGSJ 
Dr. Chalennkht T. 
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As S1 Operations cover wide area In 81 concession, ror the effectiveness or the response, !lueh 
Jocatlona are grouped lnto3 malo areas as described In 3.1, 3.2 and 3.3. 

When the emergency Ia Initiated, depending on location of the emergency, the Emergency 
Reaponle Coordinator will Implement the Initial Emergency Response according to the 
flowcharts ahown In Figure 1.1 and 1.2. 

3.1 LKU Area and Out Stations 

Covering all operating locations In 81 concession Including LKU Production Station, all active and 
Inactive Well locations and Ou1statlons, JGO/P Is the Emergency Response Coordinator for this 

area. 

After the emergency Is Initiated either by Internal or external parties to the LKU Communication 
Operator, the operator will contact JGO/P Immediately by means of radio, telephone, mobile phone or 
pager. JGO/P will justify and reaponse to the emergency as appropriate. JGOIP will also advlae LKU 
Communication Operator to report the situation of the emergency to 81 8TC and 51 Duty Asset 
Manager. If the situation eacalate to crisis, the S1STC will coordinate with S1 Duty Asset Manager 
make further reporting and contact to PTTEP Crisis Management Team according to the PTTEP 
emergency and Crisis Management Plan. 

3.2 gung Phra Crude 011 Terminal 

BPR Depot Is located In Phltflanulok. The location o1 the terminal Is 50 km. away from LKU. Although 
the location It far frOm LKU, JGOIP Is tUII the Emergency Response Coordinator to coordinate 
bttwHn OSC at site and the Support Team. BPR Depot Supervisor Is the OSC. 

In practical, the emergency at Bung Phra Depot will be Initiated by BPR staff'/contractors or external 
parties, such as SRT (State Railway of Thailand). The Depot Foremen Yr11o work 24 hours on shift will 
normaUy be the parson Yotlo It contacted by the accldeht Initiator. After the emergency Is Initiated 
either by lntemal or external partlet, the Depot Foremen wHI make an Initial response as appropriated 
and wt!1 contact LKU Communication Operator Immediately by means of radio, telephone, mobile 
phone to report the emefgeney situation and/or call for supports as required. LKU communication 
Operator Yl1n call for support from Phltsanulok authorities as requested by the Depot Foreman and will 
lmmedlatefy report the emergency to JGOIP and BPR SupeNlfiOr. BPR SupeNisor will Immediately 
mobilize to BPR Depot and act as the On Scene Commander and coordinate between the scene and 

the ERC for the required supports. 
JGO/P will justify and response to the emergency as appropriate, JGO/P will also advise LKU 
communication Operator to report the situation of the emergency to 81STC and S1 Duty Asset 
Manager. If the situation escalate to crisis, the S1STC will coordinate with 81 outy Asset Manager 
make further reporting and contact to PITEP Crisis Management Team according to the PITEP 

Emergency and Crisis Management Plan. 

Detail of the response inside Bung Phra Depot iS sho'M'I In OPM 9:02 01 BPR Emeraency Prncedure. 
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3.3 Chong Nonsee (CNS) and Crude Ofnoadlng at Bsngchak (BCP) and Thai Oil (TOri) 
Reflnertes 

Chong Nonsee 

S1 has Hs rail maintenance ·and cleaning operation In Chong Nonsee 011 Terminal. The tennlnal 
belongs to ShaH Company of Thailand Limited. S1'a capacity to deal with emergency In the loca1lon Is 
limited to minor cases, e.g., tmarr fire, minor split, etc, Emergency aftuatlon Inside the location wiU 
normally be handled by the SheD Depot. 

Detail of the response Inside CNS Is thown in OPM K.01.0S CNS Emergency Response procedure. 

Bangchak Refinery (BCP) and Thai Oil Refinery (TOC) 

S1 has Its crude omoadlng operation In Bangchak Refine!)' In Bangkok and Thai Oil Refinery In 
Cholburl. S1's capacity to deal with emergency In the location ts limited to minor cases, e.g., sman fire, 
minor spill, etc. Emergency situation Inside the location will normally be handled by the refinery's 

emergency response team. 

If emergency oeeursln the otnoad!ng operation, the S1's depot will response to It according to the 
Emergency Response Procedure of the refinery, He YliU then report LKU Communication Operator 
to make fur1her repor1 to JGO/E and S1 STC It' required. 
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.. Key Information to 
C()inm~rdc8tloit (Jpe.rator 

·~o.~iiir~~ 
MlidiCII SuppOrt 
vefi!No, ·· 

Figure 1.1 

wiio tnvotved 
liiCTci·ent·DGS:Crlptlon 
Name of.Reporter I ' If cr1t1Cll tO llfl I s~·CI)fitf:_. 

Third 

Emeraency Clll\ 
LKU Communication Operator 055-- 731·1!0 
(Or 055- 7694441n case the above number failed) 
Jntemal Call "78!1" or "0" or "8099" and Radio 
JGOfP Office: 623!1 Mobile: 08·17!15--5476 
JGO/PP Office: 8000 

oacurr~ent 'l'ype: 
£111er<!aneV Ruponso 

Prop~nd by: I PSK/NJ 
Luek P. 

No 

Second 

Line Manager I 
Supervisor 

JGO/P 

S1 Duty Asset 
Manager 
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Figure 1.2 

Ememency Call 
• Sung Phrl Depot (0&&) 24-l-382 (lntomolllno 8208) 

JGOIED omce 8143, Mobile: oa .. 1785-5480 
{LKU Communication Operator) OSS.. 731·150 
(Or 05S.769-444 In case the abOve number failed) 
Internal Call "788" or "0" or 118091" and Radio 
JGOfP Office: 8238 Mobile: OB-178s..B47S 
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4 EMERGENCY RESPONSE ORGANIZATION 

4.1 Overview 

The Company response Is gear&d to: 
(a) The safety and welfare Of personnel at the emergency site 
(b) The containment of damage 
(c) Restoration of facilities 
(d) Return to normal operation. 

Code: SSHE-ER-01. 
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'Mthln S1 responsibility for responding to emergency situations Is entrusted to the Duty Personnel. 
These consist of line repreaentatlvea who can contribute their areas of expertise end authOrity to assist 
In a response. In this situation It Ia vital that: 

All relevant Information relating to the emergency Ia obtained and made available as required, to 
those In a position to make the necessary response. 
Expert advise on the effeetlve resolution Of the situation Ja provided where It Ia required. 
Appropriate measures are taken, baaed on a realistic assessment of the circumstances and the 
best advice available. 

See ftgure 2 fqrthe qyera!l structur& The following teams ronn part ofthe total organisation 

Site Ememency Response Team 

each Opera11ng location has Hs ovm emergency response procedures, >M"llch are maintained by the 
stte supervisor. Personnel are Identified weekly for the sHe emergency response teams. SHe 
Emergency Response Teams are In place to provldafront line response. 

LKV Eroeroency ResPOnse Team 
Having rostared duty personnel wHh the following •skills": 

Maintenance 
Production 
Wall Services 
Communications operator 
Safety Technicians 
Security Services 
Nurse 

BPR Emeraeney Response Team 
Having rostered duty personnel with the following "skills": 

Crude Evacuation (Depot Supervisor) 

91 Support Te!!m 
Having rostered duty personnel with the following "skills•: 

51 Support Team Coordinator 
SSHE 
PubliC Affair 
Construction and Maintenance 
Support, transport and Materials 
IT 1 Telecoms 

overall co-ordination of all teams Is by the Emergency Response Coordinator 

Document 'l'ypa: 
D!letCIIRCY ResPOR~I 

PupAted by: i i'SII/N) 
Luek P. 

Approved by: jJGS) 
Dt. Chaletlllkiat '!', 



' 
EMERGENCY & CRISIS RESPONSE PLAN 

GREATER 51 ASSETS 

Code: SSHE-ER-01 

Page 15o£72 

S1 Quty Asset Manaqtr 

Tho Duty Manager Is available on a 24-hour basis. (contaetable directly via Communication Operator) 
He Wl11 lnfonn PTIEP'a Management of emergency situations and find out support resources from 
PTIEP Corporate If required. The OM Is not part of the response organization but Is responsible for 
monitoring events and coordinating with PTTEP's management. 

fJru!rtl 

I Emergency Response Organization ~ = 

I S1 I 
DutyASiet I 

Manager 

r-------------------------1---------, l 
I 

ERC er 11 Support Team Ht PnEP's Corporate 
I Emergency R~,onae Coordinator' Support I 
I Co-ani Ito 
I I • SSHE • PTTEP't Management 
I • Conttnlctlon • Engineering 
I Engineer • Well Control 
I JOOIP tnd LKU • Malnttntnce /Englneel'ln!l I I 
I Duty Emergency • Support. Transport & • Petroleum 
I RnponaeTetm Mattrftl Englneerfng 
I • Malntenence • IT I Teiacomms • Exploration (dutlng 

Production • Extem•l Reletlons I Explor1t1on actlvrty) 
• Wen Servtclt (JOO/R) I • Humen Resources 
• Comms Operator I • Public Affairs 
• Safety Technician• I • CP I 
• Securtty Service• I • IT 
• Nurae I 

I 
• Comms Operator 

T 
I 
I 
I l osc I 

11 On Scene Commender I 
I 

I I 
I I 

I 

L---------------------------------~-J 

Separate Sltt Emergency Response Teams are 
• LKU Emergency Team 
• BPR Emergency Teem 
• Drl!llng Rig Emergency Team 
• W/0 Rig Emergency Team 

boe11111ent Type! 
!lrlero-enev Reapon•• 
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4.2 Specific Emergency Organization for Blowouts 

List 1 :Always to be call8d by Communications 
• JGO/P 
• Well Services Rep. 
• Construction Duty 
• PSHIN Rep. 
• Support & Transport Duty 

• OOL Rep. on site 
• External Relations Rep. 
• JGO 
• JGS 

• Duty Ro!ter 
• Duty Ro!ter 
• Duty Roster 
• To Moblll!e Materials, Equipment, etc. and 

Co-ordination of Transportation Resources 

• Duty Roster 

List -2: Called as Required 
• JGONV 
eJGOIE 
• PDS/C 
• JGOIM 
• JGOIR 

• Well Service Superintendent 
• Crude Evacuation Superintendent 
• Engineering Construction 
• Maintenance Superintendent 
• To release Information to the news media as 

deemed nece!lsary by Management and to 
request specific resources from Government 
after approval from Management. 

4.3 PHASE 1 -BLOWOUT CHECKLIST 

4.3.1 PHASE 1 • BLOWOUT CHECKLIST FOR BLOWOUT CO.ORCINATOR (JGOIP) 
WHEN RIG ON SITE 

l,o\rhen the rig on site, If there Is blowout case, the emergency response action shall follow the •Rig 
Blowout Contingency Plan". OOL Supervisor shall be the On~Seene-commander (OSC). JGO/P shall 

be the ERC. 

Action party 

1. ODL Supervisor on site shall act as on-Scene-Commander to esc 
assess situation and report ERC andfor request for supports. 

2. ERC to nominate emergency evacuation reception station and ERC (JGOIP) 

advise all parties. 

3. Evacuate non-essential personnel or all personnel to reception esc and/or JGO/PF 

station. 
4. Transport emergency medical team to aft'ected location. JGOIPP 

5. Establish nst of personnel at location. esc 

6 . Inform district omcer, pollee I army If required. ERC, JGO/R 

7. Build up composite picture of the cause, security and ERC 

consequence!, If deemed necenary Implement Phase IJ of 

Blomut contingency pian. 

B. Carry out first line bloW'Out control operation!. JGONV, ODL Sup. 
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9. Mobilise additional safety and fire fighting capability. 
10. Initiate pollution control, 

11. Establish and locate we11 kl111ng 11uklslequlpment. 

12. Mobilise assistance from PTTEP or competitors. 

13. Brief PER of position so that Government departments (DMF) can 
be Informed of progress as necessary, 

14. Advise parties to stand do'Ml wtlen no longer required or 
completion of task. 

PSHIN, JGOIP 

ODL Sup. (PSHn<) 

ODL Sup. (JGO/W) 

JGO, JGS 

JGS. PER 

ERC 

4.3.2 PHASE 1 • BLOWOUT CHECKLIST FOR BLOWOUT CO-ORDINATOR (JGO/P) 
WHEN RIG NOT ON SITE. 

W'len there Is no rig activity on stte, blo'NOUt could also occur from 'Nell Service Activity. In that 
situation, Wen Service Supervisor on alte will act as On-Scene-Commander until the end or until ERC 
assigned new OSC. Or In rarely case should the blowout occur from X'mas tree accidentally knocked 
off by heavy object, JGOIPF will be the OSC. 

1. OSC to assess situation and report ERC and/or request for 
supports, 

2. ERC to nominate emergency evacuation reception station and 
advise all parties. 

3. Evacuate non-essential pertOnnel or all personnel to reception 
station. 

-4. Transport emergency medical team to affected location. 

5. Establish Jist of personnel at location. 

6. Inform dlstrtct omeer, pollee I anny If required. 

7. Build up composite picture of the cause, security and 
consequences, Instruct to secure the location and evacuate 
nearby public If necessary. Report to ODL. Get advise from Drilling 
Support Team In BKK and Implement. If deemed necessary 
Implement Phase II of Blowout contingency plan. 

8. Cany out first line blowout control operations 81'1 advised by COL 

9. Mobilise additional safety and fire fighting eapRbllity. 

10. Initiate pollution control. 

11. Establish and locate well killing fluids/equipment. 

12. Mobilise assistance from PTTEP or competitors. 

13. Br1ef PER or position so that Government d~partments (DMF) can 
be lnfonned or progress as necessary. 

14. Advise parties to stand dO'Ml when no longer required or 
completion of task. 

Action p1rty 

OSC {Well·Servlce Supv.) 

ERC (JGOIP) 

OSC and/or JGOIPF 

JGOIPP 

osc 
ERC, JGO/R 

ERC 

JGONV 

PSHIN, JGOIP 

JGOIPF (PSHIN) 

JGONV 

JGO, JGS 

JGS. PER 

ERC 

Pr•p-ared bll• ( E'SH/Nl 
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...... STRUCTURE FOR SUSTAINED BLOWOUT RESPONSE 

Well LOCitlon 
un-::~cene-Commander 

On sHe Support Team 

Lan Krabu (ECC) 

PTTEP Corpor~ta 

- ODL Supervisor on site or JGOIPF 
-Contract Tool pusher on site (PIC) 
-Well Control and Engineering. 
- Production Representative 
- Construction & Maintenance 

- JGO/P or ERC 
-Crude Evacuation Team Leader (JGO/E) 
- Sub Surface Operations (JGO/IJV) 
• PSHIN 
~ External Relations 
- Support,Transport & Materials 
- IT/Telecoms 

81 Duty Asset Manager 
Chief Dr111Jng Operations 
Chief Drlll!ng Engineering 
Senior man·ager, Drllllng Department 
Blowout Control Task Foree (Specialist) 
Well Engineering 
Engineering (PDS) 
External Relations (PER) 
Senior Manager SSHE (PSH) 
Health & Medical Advisor (PSHIH) 

Management Teem (would also llkety be required for Crisis Response) 

D<>cW!Ient '!'yp111 
Enter~•ncv R•spons• 

Pre-pared-bylfPSH/Nl 
Luck 1'. 
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5 SUMMARY PER MEMBER DURING AN EMERGENCY 

Responsibilities for responding- to an emergency ere divided among several parties. The primary 
responsibility of mitigating ace\dents Is vested with the site/line. The ERC and· Outy Emergency 
Response Teams (LKU, Phltsanulok and Bangkok) are Involved to assure that adequate 
arrangements are available and that an appropriate response Is made to deal wHh an accident. For an 
emerg&ncy at a Company site the person In charge of that alte Is known as the On-S~ne-Commander 
and Is therefore part of the emergency response organisation, The team w1U assist In the response 
and also reStoration after the emergency. 

The fol!ow1ng sections address the roles and responsibilities for 

5.1 ERC 

LKU Emergency Control Center (ECC) 
5.2 Maintenance 
5,3 Production 
5.4 Well SeiVIces 
5.5 Comrn.mlcatlons Operator 

Additionally two special roles are to be covered -they are nominated on a ease by ease basta 
by the ERC: They will, lnltla1fy be from members of the Emergency Response Te.!i.m but as 
time permits others could be called in to carry out these roles. · 

5.6 Site Contact 
5.7 Recorder (nominated by ERC) 

S1 Support Tum Co-ordinator (S1STC} and 51 Sup·port Team (51ST) 
5.8 51 Support Team Coordinator 
5.9 SSHE 
5.10 Cons1ructlon and Maintenance 
5.11 Support, materials and Transport 
5.12 IT/Telecoms 
5.13 Ex1emal Ex1emal Rela11ont (JGOIR) 

PTTEP Corporate Support 
5.14 PTIE.P Corporate Support 

5,1 Emergency Response C~rdlnator (ERC} 

Emergency Response Coordinator (ERC) Is JGOIP for all operation area In 91 Concession, 
unless aaalgned by S1STC later to the more appropriated person, 

Role 
The ERC assumes overall responsibility for co-ordinating a response to an emergency 
sHuation. ERC Js supported by the Duty Emergency Response Team, S1 Support Team 

and the support team from PTTEP corporate In BKK. 

Responsibilities 
• Enaurlng an etrectlve response Is planned in the event of an emergency and activating th~ 

ecc If necessary. 
Seeking additional support from 51 Support Team or PTTEP Corporate via the 81 Support 

Team Coordinator (S1STC) If the situation requires. 
Providing Information to S1STC and 51 Outy Asset Manager (at Jnltlal stage) Yhlo wllf advise 

PTTEP Management Team. 
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Specific Taaka 

... 

The ERC Is responsible for co-ordinating any emergency response. The person designated 
as ERC will depend upon the type of emergency, especially for the blowout. 
FollOWing receipt of an emergency call JGOIP will ascertain what has happened take any 
Initial reeponse action If poeslble and advlee the S1STC and 51 Duty Asset Manager as 
soon as possible: 
Once the ERC bas been moblllsect, JGO/P will revert to normal duties if not required. 
Establlah the severity of the emflrgency and the level of emergency response required 
including notification requirements 
lnttlate'iesponse actlvHiea to meet the Immediate needs,· 
Activate ECC and ean out approprlat~ Duty Emergency Response Team personnel. 
Nominate the "Site Contact" plus airange replacement of that skllllf required on the team 
Nominate the "Recorder" to update the status board. 
Co-ordinates the Team response so as to secure the safety or personnel, contain damage to 
facilities and minimise damage to the environment. 
Update S1STC, 51 Outy Asset Manager on a pre-arranged frequency (say hourly) 
Ensure an accurate record of events Is maintained. 
Arrange a rel!ef roster wHh HR representative In Bangkok. 
In .the event of a non-S1 (third party) emergency advise the appropriate team manager, 
S1STC or S1 Duty Asset Manager. 
Ensure any mobfffzed aupport·team knows where to go. 
If Incident serious or !lkely prolonged mobilize support teams or expertise to support. 
Prepare a report on the Incident. 

Maintenance 

Role 
In the event of an Incident provide advice assistance and aupport to ensure operational 
eafety and Integrity of the facility Is maintained. 

ReaponslbllltJts 
• To Liaise with ERC and Identify areas requiring maintenance/engineering support. 

Investigate any equipment failureS/damage and provide datallnformatlon to enable a repair 

strategy to be carried out. 
Provide rMOurces to seCllre/repair equipment. 

Specific Tasks 
• Go to Emergency Control Centre (ECC), if activated. 

lnvestlgatel!napect equipment Integrity or collect teehnleat data as requested by ERC.Using 
support teams or other resources as required. 
Provide maintenance/engineering resources to the location as requested. 
MP.lntaln liaison with maintenance/inspection teams and provide regular feedback to ERC. 

Advise ERC on possible course of action. 
Assist with selecting information to be displayed on the status board. 
Maintain liaison with engineering specialists as required. 
Keep a record /log sheet Aopendix Cl of advice given and resources mobilised on site and 

pass to the recorder. 
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5.3 Production 

Role 

In the event of a production-related event to provide advice and aupport to ensure 
operational safety and lntegrtty of facility ar'e maintained. 

ResponalbiiiUts 
To Liaise with the On.Scen&-Commander (OSC) to establish details o1 events and response 
action being co-ordinated ~ aHa, and to advise ERC. 

Speclnca Tasks 
Go to Emergency Control Centre (ECC). 
Establish ttatua of the plant at the emergency site. 
Act aa a link (Site ContaCt) betWeen the· ECC and the site On·Seene-Commander, If It 11 a 
production assel 
Maintain liaison wtlh other all.es. 
Confirm the number of personnel on site and ascertain the numbers and types of Injuries. 
Advise ERC on a possible courae of action. 
Assist with selecting Information to be displayed on the stab.Js board. 
Report regularfy to ERC. 
Keep a record !log sheet Aopendlx Cl of advice given and resources mobilised on site and 
pass to the Recorder. 

5.-4 Well Servtcet 

Role 
In the event of a well related Incident to provide assistance and support as requested by 
ERC. 

ReaponelbiiiUea 
• To mobilise Wrrellne I well services I rig I workover ·rig resources as required and take 

actions as requested by ERC (time permltllng actions regarding use of rig resources should 
be takeon In consultation with OOL or OOL Duty Staff) 

Speclftea Taakt 
Go to Emergency Control Centre (ECC). 
Establish Yttlether wlrellnei'Nell eervlce/ other drilling resources are required and mobilise If 
requested. (time pennltt!ng actions regarding use of rig resources should be taken In 
consultation with OOL or ODL Duty Staft) 
Act. aa a !Ink (aile contact) between the ECC and well services/crew on alta. 
Advise ERC on WorX progren and any problems. 
Assist In selecting Information to be displayed on the status board. 
Report regularfy to ERC. 
Keep a record (log meet Appendix Cl Of advice given, resources mobilised and work carried 
out and paaa on to the recorder. 

&.f.i Communication Operators 
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Rtsponslbllltill 

Provide and maintain communication between ECC, Lan Krabu, the emergency location and 
the S1 Support Team and Bangkok. 
Maintain a log of all Incoming and outgoing calls. fSae Communications Operator's 
Emergency Log Sheet- Appendix p) 

specrncs T .. ks 
Be available In the Communications Room at all times. 
W\en an emerQency.call Is received, record the message then adVIse JGO/P Immediately. 
Advise Bangkok operator of the alb.Jatron. 
Request the off-duty Communlcat/ont Operator to come to the Communications Room to 
assist. 
Request the off·duty Communications Operator to assemble ECC and put the following 
equlpmenUservlces Into an operational status. 
1 ·PC linked to PiTEP's and S1's server, E-mail, Intranet and printer for recording events. 
Act as directed by ERC to call-out S1 STC, Duty Manager, Duty Emergency Response Team 
personnel, Up Country personnel as requested. 
Log all incoming/outgoing calls related to the emergency and pass to Recorder. 
Pass cans onto ERC and ECC only after the caller has been Identified and if the message Is 

associated With the emergency (extension numbers to use are 6273 or 6274). Reserve 
other lines for the Emergency Response Team's use only. 

s.e Site Contact 

Role 
A member of the ECC will be nominated as the Site Contad, This will be the person most 
closely aligned wtth the activity at the emergency location. 

Specifics Tlskt 
• Communicate with the site On·Scene-Commander as required to provide a single point Of 

contact. This may change as the emergency develops or is controlled. 
Provide ER.C wfth an Interpretation of the site's technical needs. 
Keep a record, noting times, of key events, aCtivities and requirements and pass to 
Recorder. (See Appendix C. Emergency Log Sheet). 
Assist in keeping the status board up-to-date. 
Liaise regularly with ERC. 

5.7 Recorder 

Role 
A member of the emergency team will be the nominated as the Recorder so that an ongoing 
visible etatus can be maintained and an accurate timed log of events kept. 

Responsibilities 
• Keep a highly visible, up-to-date record of main events and statratlcs aa directed by the ERC 

and emergency team members on the Status Board. 
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• Maintain a written log of events by collating Team Member Log Sheets. 
Specifics Tuks 

Record separately the time of amvar of Emergency Response Team members. 
Set up the ECC Status Board with Information categories to be recorded as directed by the 
ERC. 
Board categories likely to be required: 
Sequence Of events 
Key events and times 
Personnel; deadllnjuredlmlsslng 
Media Issues 
Deadlines 
R&COI'd PromlaeslcommHments 
Obtain Information as required from Emergency Response Team members. 
Maintain the Status Board so as to ·ensure an Information Is current and acaJrate. 
Collect and collate the written records or the ·ecc team members and merge at the 
conclusion Into a concise and aocurate record of events. 
Request secretarfal support from ERC for collating log sheets Into a typed report, 

S1 SUPPORT TEAM (S1SD 

5.11 S1 Support Ttlm Coordinator 

lhe S1 Support Team Coordinator Is rostered to ensure en S1 senior personnel are always avellable, 
especially out side normal business hours. 

Role 
The S1STC assumes overall responsibility for co-<lrdlnatlng between the ERC and the 
Support Teams (both from S1 and corporate) and between ERC and the PTTEP's OM, 
Asset Manager to ensure the emergency Is handled in appropriate manner and with 
appropriate supports. 

Responsibilities 
To be available at all time through the mobile phone provided by the company and be able 
to mobilize to the SR.C or accident scene within 4 hours. 
To provide advise and support from S1 Support Team to ERC in the event of an emergency. 
To assess and determine the emergency ciasstflcation and inform S1 Duty Asset Manager 
and S1 Asset Manager on the Emergency situation, required supports, etc. Ensure that 
PlTEP's Crisis and Emergency Mrmeg(lment Plan Is followed. 
To assume overall responsibility for C(H)Tdlnating between the ERC and the Support Teams 
(both from 51 and corporate) and between ERC and the OM, Asset Manager to ensure the 
emergency Is handled In appropriate manner and with appropriate supports. 
Ensure all Emergency Response Staft' are made aware of the contractual, ownership, 
Insurance & legal framewor1<. 

Speclnc Taskl 
• Upon· ~dvlce of an emergency situation from the ERC ascertain Yrtlat has occurred .and 

agree In conjunction with team manager (If avallabie) the most appropriate person to be 

ERC. 
Assess and determine ·emergency classtfleatlon according to PTTEP's Crisis and 
Emergency Management Plan. 
Establish Ythat actions have been taken and 'Atlether S1 or corporate support Is required. 
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Inform DM and S1 Asset Manager on the Emergency situation, required supports, etc. 
according to PTTEP's Crisis and Emergency Management Plan. 
Co-ordinate between lhe ERC and the Support Teams (from S1, Corporate and/or external 
parties) and between ERC and OM, Asset Manager to ensure the emergency Is handled In 
appropriate manner and with appropriate supports. 
Request a written summary of events to be faxed, ff one can be received, or write do....., the 
situation as dictated by the ERC. 
Requet;ts·regular updates from ERC ff neCessary {suggest every hour). 
MonitOr v.tlether any Initial external co'mmunlcatlon Js requlred.and What media Interest rs 
occurring and Ythether a res ponte 'Ia required. ensure any media or external contact 
aspecti are appropriately htindled I.e. by JG.O/R repre.sentatlve (Extl!lmal Relations Duty) 
until Media Response Team Is set up 'and takas'further aCtion. 

8.9 Safety, Security, He1lth lnd Environment 

Role 
To provide advice on handling safety, s&CUrlty health, and environment aspects. 

ResponalbllltJea 
To be available at all time through the mobile phone provided by the company and be able 
to mobilize to the ERC or aCCident scene within 24 hours. 
To advise ERC on safety, security health, and environment aspects. 
Advise any specialist equipment/personnel requirements. 

Speclncs Tuks 
Go to ECC ff activated (During office hour In LKU) or location assigned by ERC. 
Advise PSHIN. 
Ascertain requirements for assistance. 
Advise on any legal reporting and control requirements. 
Provide appropriate resources as required. 
AsCertain the requirements for oil spll1 recovery equipment and advise accordingly. 
Keep a record flog sheet Appendix C) of advice given, resources mobilised and work caiTied 
out and pass on to the recorder. 

5.10 Construction I Maintenance 

Role 
To be available at au trme through the mobfle phone provided by the company and be able 
to mobilize to the ERC within 24 hours. 
To provide advice on engineering aspects associated with any facility affected. 

Responsibilities 
Provide an engineering assessment of damage to equipment. 
Provide construction-related resources In support of securing the site/equipment. 

spec!flcs Taaka 
• Go to ECC If activated (During otflce hour In LKU) or location assigned by ERC. 

liaise wHh the ERC to establish the extent of any equipment or facilities damage. 
Provide advice on equipment lntegrtty. 
Call-out additional engineering personnel If required. 
Keep a record <tog sheet Appendix Cl of advice given, resources mobilised and work. eaiTied 
out and pass on to the recorder. 

5.11 Support, Material & Transport 
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Role & Responsibility 
To be available at all time through the mobile phone provided by the company and be able 
to mobilize to the ERC or accident scene within 4 hours. 
To provide Materials, light vehicles and heavy vehicles as required. 

Spectnc Task& See Part 3 This Procedure 
Go to ECC If activated (During omce hour In LKU) or location assigned by ERC. 
Provide materials from the warehouse and assist In local purchases as required. 
EstabJlsh a list of personnel on the site affected and maintain an updated status on the 
atatus board. Advise HR If Injuries have occurred. 
Mobilise otr-shlft LV driVers and provide light vehicles ....mere required. 
Provide HGV's, Including road tankers, v.t\ere necessary. 
Provide assistance In the event of a vehicle accident Including road tankers In co-ordination 
wtth ERC and road tanker contractor& as required. 
Provide materials from the warehOuse and a111st In local purchases as required. 
Llatse regularly with ERC. 
Keep a record, noting times, of resources provided, commitments made and pass to the 

Recorder. 

5.12 IT/Telecoms 

Role 
To be available at all time through the mobile phone provided by the company and be able 
to mobilize to the ERC or accident scene within 24 hour~. 
To ensure the provision arid satisfactory operation of telecommunications and computing 

equipment. 
Responslbllftfes 
• Provide the ERC and ECC wtth the computing and telecommunications equipment and 

advice required. 
Identify, confirm and i'epalrfauns. 
Co-ordinate and allocate available telecommunications faclltles as required. 

Speclncs T11ks 
• Go to ECC If activated (During office hour In LKU) or location assigned by ERC. 

Obtain, Install and activate telecom and computing equipment as requested. 

Provide mobile phones as required. 
Liaise with the Communica1lons Operator and assist In resolving any problems. 

Arrange additionAl equipment If required. 
l.lalse with ERC as required. 
Keep a record C!oo !heet Appendix C>. noting times, of key event:'> and any problems and 

pass to the Recorder. 

5.13 External Relations 

Role 
To be available at all time through the mobile phone provided by the company and be able 

to mobilize to the ERC or aceld@nt scene within 4 hOurs. 
To provide Up-country support for PA aetlvltleslenqulrles. 

Responsibilities 
• To provide local knOwledge and support to ERC In the event of an emergency if media 

enquiries occur and liaison Is required. 
Act as a link with PER and/or MRT In Bangkok tor the provision of media related 

Information. 
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Specifics Tasks 
Go to ECC if activated (During otrlce hour In LKU) or location assigned by ERC. 
Provide PA support advice to ERC If requested. 
Handle rocal media enquiries (formal press releases via PER) 
Maintain regular communication with PER and MRT and provide Information required to 
prepare necessary press sta1ements + brief them on any media activity and requests. 
Liaise regularly with ERC. 
Keep a record (log sheet Appendhc C> noting times, of media enquiries and responses, 
resources provided and pass to recorder. 

5.14 PTTEP Corporate Support 

Following supports can be obtained from Corporate functions In Bangkok. The contact can be made 
via Duty Manager aceordfng to PTrEP's Emergency & Crisis Response Plan. 

Engineering 
Well Control/ Engineering 
Petroleum Engineer 
Exploration (Durtng Exploration Activity) 
Information Technology 
HR (RRT ; Relatives Response Team) 
Commercial and Proct.~rement Services Duty 
External Relations, External Relations (PER) 

iinP•-ied by; [ PSH/Ii'l 
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6.1.1 

(a) 

(b) 

(7c) 
(d) 

(e) 

(Q 

(g) 

(h) 

(0 

m 
8.1.2 

GU!QELINE OF EMERGENCY RESPONSE ACTIONS 

ACnON CHECK LIST FOR EMERGENCY RESPONSE COORDINATOR (ERC) 
FROM T1ME ZERO TO+ eo Mln1 

CALL-OUT CHECKLIST (TIME ZERO) 

Dictate a ca!klut message and ensure that It Is repeated back 'NOrd for word by the 
Communleatkms Op&rator. 

e.g. Emergent:y, Report to ECC Immediately 
This message will be passed tO all team members. 
Advise S1 STC. 
Decide If additional personnel are required. 
If first In the ECC follow the First-Man-In Procedure i.e. 

Make up status board 
Ensure only ECC members are allowed in. 
Ensure Computers, TV, VIdeo, Telephones and AMIFM Radio are avllable. 

Ch&ek that the Communications operator has been able to contact team members. If an 
Individual cannot be contacted call-out the appropriate supervisor. 
Advise seeurHy that an emergency Is In progress and only duty personnel are allowed access 
to the ECC. 
Keep a timed log Of events on the duplicate Emergency Log Sheet <See Appendix Cl One 
action per log sh&et. Pass the original to the Recorder. 
Select the appropriate checklist sheet for the type of emergency; more than one may be 
required. 

Consider Yotlether assistance Ia likely to be r&qulred from S1 Support Team (S1ST) and 
PTIEP's corporate and request the appropriate Communications Operator to advise or caiJ.. 
out appropriate personnel If necessary. 
Ensure the OMF representative on site Is advised. 

INITIAL CHECKLIST (TIME +~0 MINUTES) 

Having established the lnHial response personally, call the On-Scene-Commander to establish and 
update on events and actions: 
(a) Complete the pro-fonna Csee Appendix A) and pass a copy to all team members. 
(b) Fax a copy to S1STC If required. 
{c) Delegate the posHion Of SHe Contact, ln~lally to the appropriate team member, requesting a 

regular update on changes In thflsHuaUon (e.g. every 15 minutes). 
(d) Detennlne the communication route to be used for liaison with the emergency site after 

consulting with the Site Contact, e.g., Trunk radio, Emergency Channel. 
(e) Consider eallfng·out a more appropriate Site Contact. 
(f) Ensure the Status Board Is made up according to the confirmed lnfonnation received from site. 
(g) Clearty mark the site on a map or drawing. 
(h) Monitor the updating and acC\Iracy of Information entered on the Status Board. 
(I) Brief team members so they can commence their function. 
(J) If produe11on Is halted advise other sites if necessary {e.g, EGAT, BPR, etc). 
(k) Take steps to support the site as discussed with the On-Scene-Commander. 
(I) Consider Yotlether assistance Is required from the S1 Support Team or if the ECC should be 

activated. 
(m) Consider despatching more senior personnel to the emergency stte. 
{n) Identity If addHional expertise/specialists are required. 
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(o) Identify Yotlether additional support Is required from the S1 Support Team (S1Sn or PTTEP 
Corporate. 

(p) Ensure site maps/photos and any other visual aids are displayed. 
{q) Obtain an .up-to-date weather forecast. 

8.1.3 FURTHER ACTION CHECKLIST 

Having accomplished the Initial response to the emergency situation, further actions to be followed 
are: 
(a) 

(b) 

(C) 

(d) 

(e) 

(Q 
(g) 
(h) 

(I) 

m 
(I) 
(m) 

(n) 
(n) 
(o) 

Update emergency s~uation to S1STC. (S1STC Inform S1 OM and appropriate manager.) 
Ensure teem members have commenced lnfonnlng appropriate external authorities. 
Ensure the Recorder Js aware of all Instructions Issued, decisions made and actions agreed 
with external authorities so they can be Included In the record. 
Seek an update from the site. Ensure the On·Scene-Commander Is aware of the 
communication route/telephone numbers to be used. Ask for a fax from the emergency site 
summarising the Incident 
Contact S1STC and discuss media Interest. 
Review Incident progress, request a status from the Recorder to ensure actions are In hand. 
Ensure names or casuattles or thOse missing are displayed on the status board. 
Check HR have obtained Next-of·Kin details In case of casualties and Contractor 
Management have been advised If necessary. 
Seek specialist advice from team members of the S1 Support Team (S1sn and/or PTIEP's 
Corporate. 
As team members complete each page of their log sheet, one ad ion/message per sheet, have 
them pass the originals to the Recorder. They are required as records. 
Organise relief for team members If necessary. 
\M1en the Incident Is contained and sHuatlon reverts to reinstatement activity, consider de­
actlvatlhg ECC. 
Send fax to concerned parties "ECC stood downM, 
Obtain full report from Recorder for use Yotlen compiiJng the report. 
Advise team members to close down ECC. 

8.2 EMERGENCY RESPONSE GUICELINE BY ACCIDENT TYPE (CHECKLISTS FOR ERC) 

The Checklists are not definitive but provide a reasonable basis for understanding what each team 
member expects to do during emergencies, Part of ERC's function Is to conflnn these actions are 
being carried out. It may be necessary to ~allocate certain tasks depending upon workload or 
moblllae additional staff. 

The checklists may also be used by ERC as guidelines to discuss or take action If it is deemed not 
necessary to activate the ECC. 

INCIDENTS COVERED 

Loss of life 

Fire and explosion onshore 

Drilling Kick f Well control 

Well blowout 

Spillage of 011 or Gas (onshore) 

Spillage from road tanker 

p_i,Op-aud by; [ PSH/NJ 
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LPG Leak 

Chemical spill/ fire 

Pipeline I flowline 

Bomb and Terrorist Threat 
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1.2.1 LOSS of LIFE 

ERC 
tfthe loll of life Is 1 result of operations being carried out on site, the operation must 
Immediately be suspended pending Investigation. 
Inform S1STC and appropriate Function Manager. 
Inform S1STC directly or HR ~presentative. 
An accidental death requires an Investigation team to be established and to go to the scene 
as soon as possible, Including a doctor. (See SSHE-PR-10 Incident Follow up Procedure.) 

Site Supervisor 
Act as focal point for communications with the site. 
Ascertain whether conditions on the. site could result In further Injury/death. If so, advise 
remedial action. 
Advise that the accident scene should not be disturbed'. 
Advise of the Incident reporting requirements. 
Advise ...men Investigation team Is due to anive. 
If fatality Is a contractor notify their Management via Admin. services/Personnel. 

Site Nurse I Medic 
Advise PSHfH >Mlo will: 

Ascertain from nurse/medlclsupervlsor on site the circumstances of the accident and 
M'letherthere Is any chance of the person still being alive althOugh seriously Injured. If so, 

apply MEOEVAC procedure. 
Advice sltes·nurselmedlelsupervlsorwhat medical action to be taken Immediately. 
Advise appropriate hospital If medical support required. 
Arrange medical transport if necessal)'. 
Notify HR Team. 
Arranga transport-for Investigation team to go to the scene, If requlrad'. 

SSHE Coordinator 
Inform OMF of fatality. 
Arrange for accident site Investigation team. 
Prepare advice to PTTEP for JGS approval (to be sent within 24 hours. See SSHEwMS 

Manual Accfdent reporting and Investigation). 

Extem•l Retatlons JGOIR 
Handle focal media enquire 
Provide Jnfonnatlon to PER to prepare necessary press statements. 
Prepare draft pr81S statements In conjunction wtth PER. Release approved' statements. 

• Inform •tocar government agencies. 
Advise authorities via Legal as required under the Criminal Procedure Code and Labour 

Enactment Law (Pollee, Dlatrlct Otncer, Kamnan). 
In conjunction with PER advise OM if consideration for a press conference Is required. 

PTTEP Corporate Support 
PLG to notify for legal action. 
HR (RRT) to arrange for next-of-kin to be Informed ($1 staff). 
contract Sponsor to notlty contractor management if fatality ts a contractor. 
PSHIH to monitor progress of evacuation. 

oocwnent Type~ 
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&,2.2 FIRE or EXPlOSION 

ERC 
Establish M'lat has happened. 
Establish what response actions have been taken or what are n&eessafY. 
Establish If there are any casualties, 
Confirm if fire brigade has been called' In addition to 81 fire brigade. 
Arrange assistance from third parties or contractors If required. 
Inform local Police/authorities. 
Inform S1STC 

Site Contact 
Liaise with the On-Scene-Commander/control room to obtain updates on the situation at 
the scene o1 the Incident. 

Hetlth/SafetyiEnvlronmentJSecurlty 
Mobflfse PSHIN resources. 
Provide advice as required. 

Transport 

Inform pollee and other local authorities. Ask for assistance If required. 
Advise DMF representative on site. 

Arrange transportation. 
Arrange travel for personnel as required (vehicle, air, etc). 
Consider sending an HR representative to site. 
Obtain next-ofwkJn and details o1 casualties. 
Liaise v.-ith PSHIH and seek advice for treatment of casualties. 

Extemal Relations (JGOIR} 
Handle local media enquire 
Provide information to PER to prepare necessary press statements. 
Prepare draft press statements In conjunction with PER. Release approved statements, 
Inform "local" government agencies. 
Advise authorHies via Legal as required under the Criminal Procedure Code and Labour 
Enactment law (Pollee, District omcer, Kamnan}. 
In conjunction wtth PER advise OM If consideration for a press conference Is required. 

Matertala Yard 
Obtain equlpmenttmaterlals as required. 

• Cooperate with OPS to arrange for the purchi!Se of equipment as requested. 
• Cooperate with OPS to expedite cus1oms clearance Of equipment. 
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During the drilling of a well, upwerd formation pressures, whleh exceed the do'Miward pressure of the 
drilling mud, may be suddenly encountered. The sudden upward surge of pressure Is referred to as a 
drilling kick, and If this Is not swtttly end effectively controlled, a blow-out might result. 

Similar problems can arfse with a live producing well, If control Is lost through failure or misuse Of 
equipment, or If another well being drilled accidentally Intersects the producing well. 

These Incidents can nonnally be brought under control using equipment at site, but there Is 81waya the 
poSsibility of escalation to a tun-scale emergency. However, at this stage It remains a technical 
probleim and therefore a Line matter. The JGOIP or ERC and S1STC need to advise the line and 
establish the appropriate person to assume thti rote of ERC In the ECC. 

Responae In this situation Involves: 
• Line providing specialist technical advice on hOW beat to resolve the Immediate problem. 

Placing the Emergency Response Organisation on standby, In case the situ alton escalates to a fuH 

emergency. 

6.2.4 WELL BLOWOUT 

ERC 
Ensure ODL Is advised (and advise JGO). 
Establish If there are any casualtlasand their names. 
Inform OM. 
Advise pollee and lOcal authorities. 
Advise DMF representative on site 

OOL Supervisor on Site 
Act as drilling fOcal point. 
Allume the role of OSC. 
use the blowout contingency plan. 
Provide advice on killing the well md regaining control,lf practical. 

Liaise with PIC at the rig. 
Liaise direct wtth site. 

Site Contact (JGOIPF} 
• Act as focal point for communication with site. 

A!certaln If: 
- all other wells are secure. 
- the hydrocarbon piping, etc, has been Jsolat&d and depressurlsed. 

Obtain a nat of personnel on the site. 

Health/Safety/EnvtronmentiSecurtty 
• Inform PSH of the potentially high cost incident 

Provide necessary SSHE supports to ERC 
Obtain names of casualties frOm JGOIP/ERC. 
Liaise with PSHIH, LKU Nurse. 
Prepare cllnlc for emergency treatment, determine hospital to sent casualties and 

advise. 
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Provide materials and equipment from Warehouse and/or local sources as requested. 

External Relations JGO/R 
Handle local media enquire 
Provide InformatiOn to PER to prepare necessary press statements. 
Prepare draft press etatemel)ts In conjunction wtth PER. Release approved statements. 
Inform "loear government agencies. 
Advise authorities via LeQal as 'i-equlred under the Criminal Procedure Code and Labour 
Enactment Law (Pollee, Dlitrlct Oftlcer, Kamnan). 
In conjunction with PER advise OM If Consideration for a press conference Is required. 

HR Repre .. ntatlve 
Assist In HR support. 
Arrange Immigration requirements. 

Conatructlon/Malntenance 
Provide structural advice as requlretl. 
Advice on process related matters. 
Provide equipment and assist In the containment of spilled oil. 

Drilling Engineering (Corporate) 
Provide advice on reservoir and well-related aspects. 
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6.2.5 SPILLAGE OF OIL OR GAS 

JGO/PorERC 
Determine source and have It Isolated. 
For an ollspm send an assessment team to the scene (Production/ Support and Transport 
and PSHIN representatives). 
If resulting from a road tanker Implement Road Tanker Emergency Response Procedures. 
Contain the spill using absorbents, sand or soil bunds. 
Implement clean up. 
Inform S1STC. 
If a plpelln.e leak ensure llne(s) are shut In see pipeline emergencies. 
Prevent leakage to any waterway. 
Alert LKU Nurse/Hospital for possible emergency treatment. 
Advise PSHIH if there Is any Injury to personnel. 

Site Contl:ct 
Act as the focal point for communleatlon with the site. 
Provide advice on shutting dovm and depresaurlslng. 
If a pipeline Jeak ensure the line Is shut-In and depresaurJsed. 
rf a gas leak ensures the ESD has been completed end blow-do'M'I carried out. 
It the gas pipeline ensure the nne Is Isolated and depressurlsed. 
Evact.~ate 1181'1' and residents In the vicinity of the leak, block. any road access. 

Health/Safety/EnvlronmentiSecurfty 
• Advise local pollee and request assistance In keeping the public away It orr-atte, 

Advise the PSHm member for the spill assessment team as required. 

Prcvlde SSHE supports. 
Advise method to treatldlspose contaminated soil after the clean up. 

Support, Tt~nsport, Material 
• Mobilise vehicles to transport equipment as required. 

If resulting from a road tanker Implement Road Tanker Emergency RespOnse Procedures. 
Arrange for material and equipment from Warehouse & local purchase as required 

Construction I Maintenance 
Arrange and mobilise equipment and personnel for clean up. 
Identity a place to store contaminated soli (In conjunction with PSH/N). 
In anticipation of repair determine If spares are available. 
Reduce lead time by earty moblllsatlan of r11sources. 

OOL Supervisor on Site 
• If the leak Is drilling related, provide advice on containment measures being tAken. 

External Relations JGOJR 
Handle local media enquire 
Provide Information to PER to prepare necessary press statements. 
Prepare draft press atatements In conjunction with PER. Release approved statements. 

lnfonn "locar government agencies. 
Advise authorttles vta Legal as required under the Criminal Procedure Code and Labour 

Enactment Law (Pollee, District Oftfcer, Kamnan). 
In conjunctiOn with PER &ctvise OM If consideration for a press conference Js required. 
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6,2.8 SPILLAGE FROM ROAD TANKER 

A/so refer to details In Land Transport Procedures 
ERC 

Establish the location of the leaking tanker(s) and how much on has leaked. (Section 5.7 
contains a detailed response/clean-up procedure.) 
Implement the response plan. 
Determine If there are any casualties and find out names. 
Ensure PSHIH Is advised and medical assistance/ambulance Is mobilised If necessary. 
Send an assessment team to the site (Support, Transport & Materials and PSHJN 
representatives). 
Ensure crean-up team Ia mobilised. 
Inform the Pollee. 
Advlae S1STC /JGO. 

Site Contact 
Act as focal point for communication wtth the site. 
Provide an additional or more secure communications means If necessary. 
Ascertain what haa happened and obtain updatea. 
Advise the best means for Isolating and securing the aecldenttleak scene and assist the 
Pollee. 

HealthfSafety/EnvJronment/Securfty 
Inform the local pollee. 
Advise Production Department resources, what containment material should be used. 
Provide acMee on securing the vehlcle(s) and on containment and clean up. 
Advise method to treat/dispose contaminated soli after the clean up. 

Support. Tr11nsport, Material 
Mobilise clean-up equipment and take to stte. 
Implement Road Tanker Emergency Response Procedures • 
Mobilise an empty tanker and pump to transfer remaining oil. 

Construction I Maintenance 
• Mobilise contractors (trucks, personal, and hand tools) to carry out clean-up. 

Identity a location to store contaminated soli. 

Ext~tmal Public Affair, JGO/R 
Handle local media enquire 
Provide lnfonnatlon to PER to prepare necessary press statements. 
Prepare draft presa statement• In conjunction wflh PER. Release approved statements. 
Inform "locar government agencies. 
Advise authorttles vla Legal as required under the Criminal Procedure Code and labour 
Enactment Law (Pollee, District Otllcer, Kamnan). 
In conjunction with PER advise OM If consideration for a press conference Is required. 

Prepuedbyl [PSHiNJ 
Luck p, 

Approved by: (JGS) 
D~. Ch;11lermkiet T. 
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0.2.7 VEHICLE ACCIDENT (UGHT, HGV, ROAD TANKER) 

ERC 
Establish what has happened. 
E!tabllsh extent of casualties and extent or Injuries. Ensure PSHIH Is advised. 
Advise Pollee/local authorities~ if a splll advl!e native of the product. 
Establish whether any production or fuel has spilled and how much. 
Ensure Support and Tranaport representatives are mobilised and sent to the scene. 
Mobilise fire ettJW and ambulance If required. 
Ensure the pubic Is protected by erecting wamlng signs. 
Arrange ball bond If required. 

Transport 
Attend scene or aeeldent and relay Information to JGO/P/ERC. 
Advise and assist the authOrities In their securing of the scene. 
Assess damage and advise JGO!PIERC what assistance Is required. 
Mobilise Sr1 Thai and/or Chemtrans resources as agreed with JGOIPIERC. 
Survey road for spUled oil and dean up. 
Co-ordinate ori scene deans up bY Company resources. 
Provide crane, etc, If necessary to remove equipment/Vehicles. 

Construction I Maintenance 
Provide trueks and diggers to contain and remove eon1amlnated soli and water. 
ldentH'y a location to deposit contaminated water or soli. 

Health/Sifety/Envfronmtnt/Stcurlty 
Mobilise PSHIN reaources as necessary. 
Provide specialist advice on the accident or any removal/clean-up of con1amlnated material. 
Investigate to enaure all areas of contamination are Identified. 
ldentH'y any additional rlsksnreats. 

External Public Affllr, JGOIR 
Handle local media enquire 

PSH/H 

Provide lnfonnatlon to PER to prepare necessary press statements. 
Prepare draft press statements In conjunction wtth PER. Release approved statements. 

Inform "locar government agencies. 
Advise authorities via Legal as required under the Criminal Procedure Code and Labour 

Enactment Law (Pollee, District Officer, Kamnan). 
In conjunction with PER advise OM If consideration for a press conference Is required. 

Provide advice and assist In the rollow-up of any staff Injuries. 

!'taP&cod by:-[ PSii/HJ 
Luck p, 

Jo.pp!:OV"d by: [ JGSJ 
01:. Chalonnkiot To 
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6,2,8 LPG LEAK 

ERC 
Establish what has happened. 
Establish tr the situation Is contained or likely to escalate. 
Establish the number of casualties. 
Advise Pollee/local authorities If residents should be evacuated, 
Advise 51 STC I JGO. 
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Ensure the LPG' system Js isolated and depressurizl!d as quiek.Jy as possible. 
Evacuatl! an non-essential personnel. 

Site Contact (Production) 
Liaise with site supervisor/control room and obtain updates. 
Provide advice to site for shutdQwn, Isolation and securing the leak. 
Establish likelihood of deterioration. 
Ensure fire crew has set up portable monitors to aid eoollngf dispersion. 
Rerrind the site supervisor to block roads if required, cease all work on site and evacuate 
non--essential personnel. 
Establish wind direction. 
Advise security contractor to block roads and access where necessary. 

Construction 1 Maintenance 
Aasess any damage and Identify spares required tor repair. 
Mobilise contractor to cany ciut any repair as necessary. 

Health/Saftty/Envlronment/Securlty 
Mobilise PSHiN resources all necessary. 

• Arrange. other support as necessary. 
• Advise local pollce/authorHte4. 

·I·. 
Tr1n1port 

Mobltlae relevant transport as required. 

I>ocW!Ient "rypo: 
Emerqoncv 1\o~ponso 

Prepuod by: [ PSII/NJ 
Luck !', 

Approved by: { JGSJ 
Dr, Chalormkiot T. 
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8.2.9 CHEMICAL SPILL I FIRE 

ERC 
ErlabOsh Yottat has happened and where. 
Estabflah who Is InvolVed If there are any casuantea. 
Estabflsh vmat chemlcal{s) and quantities are Involved, 
Advise S1STC I JGO. 
Assign an on-acene-oommander. 
Fonow the advice given In the relevant chemical Emergency Data Sheets, En !lure all 
response peraonnel are trained and proper1y equipped, 
Moblftse the fire crew and engine If required. 
Advtae authorities and DMF representative. 
Advise PSHIH/nul"!e If required by the ERC. 

Site Contact 
Act as focal point for communication with the site. 
Provide an additional or more secure communications means tf necessary. 
Ascertain vmat has happened and obtain updates. 
Advise the best means for Isolating and securing the aecidantl[eak scene. 
Ensure all personnel are briefed and equipped to handle the chemical. 

Health/Safety/Envlronment/Stcur1ty 
Provide additional information on the properties of the Chemlcal(s) and clean up 
requirements to ERC. 
Obtain specialist advice from supplier or emergency consultant (as per Chemical 
Emergency Data Sheet) for further Information, If required by th_e ERC. 

Construction J Maintenance 
• Provide reaouroea and equipment as required (diggers, trucks, Inert material, manpower etc) 

Transport 
Provide tranaport as required by the ER.C. 

External Public Atralr, JQOIR 
Handle kleal media enquire 
Provide Information to PER to prepare necessary press statements. 
Prepare draft press statements In conjunction wtth PER. Release approved statements. 

Inform •tocar government agendas. 
Advise authorities via Legal as required under the Criminal Procedure Code and Labour 

Enactment Law (Pollee, OJ strict Officer, Kamf'lan). 
In conjunction with PER advise OM If consideration for a press conference Is required. 

Document 'l'ype: 
E!net<Jenev Rut~onu 
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lhla procedure_ details the actions In response to an emergency atrecting the Integrity of the gas 
pipeline or JNeft 110W11net In the toftow!ng events: 
(a) Suspected leakage 01' on, gas or water. 
(b) The dlacovery of damage, leak or a def&Ct YA'lere there Ia an Imminent rtsk of rupture, Yt111ch Is 

/fkel)' to cause pollution or contamination of the environment. 
(c) Uncontrone·d fire or.ari exploalon. 
(a) Indications of abnormal pipeline preaaurotlflows. 
Wlen such an Emergency occurs the Immediate response actions are to make the line safe, shut it 
down, and depressurlse. Once these actions have been successfully completed the Emergency Is 
deemed to be over. This may be followed by a lengthy period of ell clean up and recovery, which Is 
normally handled by a separate team. 
Further actions will Include decommissioning and repair. These activities are classed as urgent, as 
opposed to emergency response. 

ERC 
lnfonn Duty Engineering. 
Inform S1STC I JGO. 
Refer to Checklist 4.6 for Spillage of Oil or Gas. 
Ensure the Pollee and Olatrlct officer Is advised. 
Consider assistance from the S1 Support Team (S1ST). 

Site Contact 
Act as focal point forcommL.I'IIcations with the site. 
Instruct the sHe to Isolate and depreasurlse the affected line or system 11 tt Is necessary 
(consult wtth Duty Construction & Maintenance). 
If necessary edvlse the evacuation of personnel, Including third parties, from the area. 
Establish v.hetherthere are any casualties and If so number and their names 

Traneport 
• Mobillse transport faclllllea as required. 

Construction I Maintenance 
Call POS and lidvlce of situation. 
Identify the location of teak. 
Establish materials equipment and resources to effect repair and prepare for mobilisation. 
Provide equipment as required to contain the spill and to clean It up. 

Health/Safety/EnvlronmentJSecur1ty 
• AdvlsePSHJNofattuatlon. 

Inform the DMF representatiVe on site. 
tnfonn Pollee District Officer If required. 
Inform the Ponutron Control Department If the spill enters a waterway. 

External Public Affair, JGO/R 
• Handle local media enquire 

Provide Information to PER to prepare necessary press statements. 
Prepare draft press statements In conjunction with PER. Release approved statements. 

Inform •tocar government agencies. 
Advise authorities via Legal as required under the Criminal Procedure Code and Labour 
Enactment Law (Pollee, District Officer, Kamnan). 
In conjunction with PER advise OM If consideration for a press conference Js required. 

ooc:wnent 'l'ype: 
Em•t<leno::_v lle~J:>on$e 
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4.2.11 Summary Action Flowchart for Bomb Threats 

6.2.11.1 Phoned Bomb Ih[!lt! 

Staff receive the Bomb Thrtata 

ERC 

JGO/R Duty 

Stay calm 
SWitCh on tape recorder (for communication operator) 
Try to keep the caller talking and obtain as much Information as· possible 'by asking 
questions In Attachment 1. 
Report the threat immediately to Communication operator Yhlo will convey Immediate 
alert to JGOIP (If the treat lain LKU) or the Duty Manager (If the threat' It In BKK). 
Do not spread Information around. VYalt for Instruction from the ·supervisors. 

Inform S1STC /JGO 
Assess the credibility of the threat and possible consequences 
Ensure the Ponce and Olstrlct otrleer 11 advised. 
Based on advise from the consultant (pollee/Army) and the ERT decision Instruct to :-

o Co nothing 
o Implement emergency shut doYm procedures 
o Search the bomb 
o Prepare the MEDEVAC 
o Alert neighbouring businesses/ residents 
o Evacuate {Internal f External) 

contact lo-cal officers {Pollee/ Army/ co, etc.) as advised by JGO/P 
Handle Local media enquires 
Provide Information to PER to prepare necessary press statements. 

Inform local government agencies 

6.2.11.2 Wrttten Bomb Threltl 

Stiff receive the Bomb Threats 
Staycatm 
Leave message where Ills found. Do not handle the document any more than 

ERC 

necessary to preserve flngerprln~ and other evidence. 
Repart the threlrt Immediately to Communication Operator Ydlo w!U convey Immediate 
alert to JGOIP (If the treat Is In LKU) or the Duty Manager (If the threat lain BKK). 
co not spread Information around. watt for Instruction from the supervisors. 

Inform S1STC/JG0 
Assess the credibility of the threat and possible consequences 
Ensure the Ponce and District omcer Is advised. 
eased on advise frOm the consultant (pollee/Army) end the ERT decision Instruct to :-

o Do nothing 
o Implement emergency shut dov.n procedures 
o Search the"borTib 
o Prepare the MEOEVAC 
o Alert neighbOUring businesses/ residents 
o evacuate (Internal/ Extemel) 

Guattr 51 ,o,,a•t.~ 
p.eviaion: 2 
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Contact local officers (Pollee/ Army/ 00, etc.) as advised by JGOIP or S1STC 
Handle Local media enquires 
Provide Information to PER to prepare neceuary press statements. 
Inform !oeal government agencies 

1.2.11.3 Found qr R!K!tlyed Suspicious Ob!eet ParceU Pickage Bomb Threats 

Stiff rtcel\'8 the-Botn~ Threats 

JGOIP, ERC 

JGO/ROuty 

Stay calm • 
Do Not touCh the auapected obJect. 
Do Not uaa 01111 phones and Do Not use 2-way radios In that area as It may activate the 
bomb. · 
Evacuate the Immediate area where object Is found. (Whtm~ possible at least 25 m.) 
L.eave all doors and windows OPEN In the area where suspected object Is found. 
Report the threat Immediately to Communication Operator who will convey Immediate 
alert to JGOIP (It' the treat Is In LKU) or the Outy Manager (If the threat Is In BKK). 
Following Information should be ob1ained :-

o Exact location ofth& object. 
o Slt.e of the object. 
o Type of container or wrappings and remarks on package, and 
o Any sound coming from the object. 

Inform S1STC/JG0 
Evacuate people out of that area. 
Advise JGOIR or S1STC to contact Bomb Searcher (Pollee/ Army) Immediately. 
Based on advise trom the consultant (pollee/Army) and the ERT decision Instruct to :-

o Do nothing 
o Implement emergency shut dov.n procedures 
o Search the bomb 
o Prepare the MEDEVAC 
o Alert neighbouring businesses/ residents 
o Evacuate (Internal I External) 

Contact local ofTicera (Pollee/ Army/ 00, etc.) as advised by JGOIP or S1 STC 

Handle Local media enquires 
Provide Information to PER to prepare necessary press statements. 

lnfonn local government agencies 

ooeument Typo: 
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8.2.11.4 !n.Pt!'!OM BombTh[!lts 

It Is very dlmaJit to manage the In-Person Bomb Threat. The best way ts to act as follOW:· 

Staff reeelve the Bomb Threats 
Stay calm 

JGOIP/ERC 

JGO/ROuty 

Cooperate wflh the Individual or group. 
Try to get the attention of a CO..'NOr'<er. The person that Is signalled \VIII notify JGO/P, 
ERC via communication operator Immediately 

Inform S1STCIJGO 
Try to evacuate as many people as possible out Of that area. 
Advise JGOIR or S1STC to contact Bomb Searcher (Pollee/ Army) Immediately. 
Implement emergency shut down procedures 
Prepare the MEDEVAC 
Alert nelghbourfniJ buslnellesl re:~~ldenta 

Contact local officers (Pollee/ Army/ DO, etc.} as advised by JGOIP or S1STC 

Handle Local media enquires 
Provide Information to PER to prepare necessary press s1atements. 

Inform: local govemment agencies 

-Prap.u:ad byl ( PSif/111 
Luek P. 
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Jbe names and contact nymb§f! of duty pe(50noe! !llpre!&Ot!nq th!) yarloys lob functlqns are !!sted on 
the W&ekiV ?U'rl Roster. It lists names aM contact Dumbef! of personnel "en ealr' 24 hours perdav 

Rosters are prepared as follows: 
81 Duty Roster .. prepared weekly by PSH/N (lltt to be cheeked that nominated staff are approved 
for the role ldentlfled -If not then must be approved by PSHIN ~see 7.0 below) and Issued on the 
Thursday prior to next duty period. Individual "business process team" (eg JGOIP, JGO/S, JGSIP, 
JGOIE, JGOIM, PDS/C etc.) rotters are prepared· by "business process team" toea! points and 
forwarded to PSHIN. 

Site Duty Rosters· Site supeN!aor prepares a weekly duty roster to proy!de emernency response 
team• on a!!Joeation A !1!1; of stto foe!!!! points I• malntaJned by JGOJP and forwarded to PSH!N for 
!ndus!on on the puty Rottef. 

Extamal Relatfona Duty Roster - maln1alned and Issued by JGO/R. (PSHIN to Include on the 
duty Rotter) 

Reaponalblllty 
It Ia the responsibility of a! Team leaders to ENSURE ALL PERSONNEL ARE CAPABLE OF 
CARRYING OUT THE TASK REQUIRED- THIS IS ESPECIALLY IMPORTANT v.I-IERE STAFF ARE 
NOM,INATED FOR MULTIPLE ROLES. Any person select&d for Duty MUST be familiar with and have 
the authOrity to carry out the tasks required, be contactable and be able to communicate fluently Jn 

English. 

puty Period. 
The period of duty shall be for 7 days. This may be extended or shortened if there Is a public holiday 
on the Monday. Duty time commences on Monday at 08:00 and concludes on the following Monday at 
08:00. MY changes to the duty roster (e.g. part~tlme, splitting) are discouraged and require prior 

approval by JGO. 

Site specific Emergency Response Teams are Identified at all operational sites and specific rosters are 

maintained Yotlere necessary bY site supeNisors. 

Transportation 
No dedicated vehicles are provided to any Duty personnel. However, vehicles and drivers are 
available In Lan Krabu and Phltsanulok on a 24 hour basis to provide transportation to the scene of an 
accident/site If required. JGO/S Is responsible for ensuring the avallabi!Hy of radio equipped vehicles. 

Duty personnel >Mlo are called out are required making their o'M'l waY to the Phttsanulok Housing 
compound (the cost incurred for use of a taxi compensated In accord with Personnel Polley 

procedures}. 

8.4 Informing PTTEP's Management/ Stakeholders 

PTTEP'S Management wtll be Jnfonned on the emergency and/or crisis occurred via the Duty 

Manager. S1STC Is responsible to ensure that the Duty Manager Is lnfonned. 

\l\tlen an emergency situation occurs the first prforlty Is Initiation of the response procedure. However 

the JGS must be kept lnfonned. 

Dcu;:wnant Type: 
Ezn•r<lenc:v RcuoPon.:Je 
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Note - JGS and an duty personnel eany mobile phones a11 the trme. Phone numbers are listed In the 
weekly Duty Roster. 

(a) In the ease of a serious Incident the ERC or the affected site (JGO/P for LKU, etc) must lnfonn 
by phone the S1STC v.otto wiU In tum coordinating wtth S1 Duty Asset Manager. Then ERC 
should Inform appropriate Team Leaders and JGO i1 upcountry (there Is an element or discretion 
but at a minimum In eases LTI or greater, asset damage or production loss above 100K or 
serious contamination) 

All CAT 1 accidents (Fatality, Permanent Total Clsablllty, Serious damage) must be 
Immediately and formally notified to JGO, JGS, PSHIN, S1STC, PTIEP's OM and PSHIH (If 
required) by use of the •urgent Fax advice or Serious Accident•. 

In the Case of CAT 2 (Permanent Partial Clsabll!ty, LTI, Asset Carnage, contamination 
outside the fence) then similar formal notification to JGS Is required wflhln 2 hours". 

(b) The ERC Ia responsible for advising S1STC and JGS. Other members Of the PTIEP S1 Asset 
Team Leaders should be advised as appropriate. 

(c) Reaponalbllftlea for updating Management, 

(d) 

(e) 

(Q 

ERC to Initially Inform S1 Duty Asset Manager (S1STC will resume aa coordinator 
thereafter). 

S1 Duty A"et Manager depends on accident claaalfleatlon, to Inform I update JGS and will 
In tum Inform I update REA according to PTIEP'a Emergency and Crisis Management Plan. 

JGS or representative takes role Of Emergency Coordinator and Is responsible to give 
Information and details of the emergency or cr1sts to the Emergency Manager (REA). (see 
PTIEP's Emergency and Crisis Management Plan.) 

REA or representative takes role or Crista Coordinator and is responsible to give 
Information and details of the emergency or cr1sts to PTIEP's Management (see PTTEP's 
Emergency and Crisis Management Plan.) 

JGOIR Duty Upcountry to communicate with MRT In BKK on local stakeholders situation. 

In the event of emergencies Involving third parties (e.g. Fire In LKU or KPP town) JGO/P shR11 
notify JGO and JGS. 

If the situation could become a national event or dovelop Into a crisis situ<:~tlon, JGS will 

communicate closely with the Duty Manager to verify the situation and advise ERT and PEP. 

PnEP'a External Relations (PER) Is responsible for all mandatory reporting Informing DMF. 

Authortlles and .N partner 11 required. 

Other Notification requirements exist e.g. DMF but these are outside the "immediate• time frame. See 

Incident follow up procedure, SSHE~PR~10. 

ooc;urnant Typo: 
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Note: This Chapter of PTTEP 81 Asset Emergency Response Procedure Is provfded as a llnklng 
document to the more comprehen3lve •PTTEP's Crfs/s Management Plan~ In the event that an 
Emergency situation tums Into a Crisis Situation, the crisis will be managed by PTTEP's Crisis 
Management Team (CMT). Details of roles, responsibilities and organisation of the Crisis Management 
Team are to be referred to the Manual. 

7.1 Emergency Situation va. Crisis Situation 

An emergency situation can escalate In to a crisis situation vmen 
The situation Is out of control, or 
The Impacts of the situation adversely atiect, or threaten to adversely affect, the business and 
the reputation of PTTEP S1 Asset o'r PTTEP or the PTT Group. 

If an emergency situation escalates Into a crisis situation, a dedicated Crisis Management Team wlll 
be mobilised to manage the crisis. The Crisis Management Team Is a dedicated team from PTIEP 
which Is a different team from the Emergency Reaponae Team, although, In some situations, there 
may be some common members In both teams. The differentiation Js Important because the cr/s/s 
situation can continue to exist even after the emel'flency shuatlon has been controlled or put 
out. W'llle th8 Crisis Management Te.am Ja mobilised and managing the crisis, the Emergency 
Response Team wtft continuo to tackle the emergency situation according to the procedures laid out In 
this emergenCy Response Procedure booklet until the emergency situation Is eliminated. 

Key to the success of a crisis management Ia "Communication", both externally and Internally. 
It Ia Important for all lUff and members of the Emergency Response Team to adhere to the 
following communication rule during 1 crisis situation: 

7.2 Cetannlnlng Whether an Emergency Situation Ia a Crisis 

The Duty Manager at the time of an emergency situation and JGS shall consult and agree with REA 
whether to declare the ongoing emergency situation a cr1sls, 
vmether to mobilise the Crista Management Team, and 
whether assistance from PTIEP Is required. 

7.3 Informing PTTEP 

ERC shall Initially Inform S1 Duty Asset Manager (S1STC wut resume as coordinator thereafter) who 
will In tum evaluate the situation with the ERT. If the situation turns to Crisis. OM wm Inform PEP and 
CMT will be actlYated, 

7.4 Preparing the Crisis Facta Sheet 

JGS will tf/1 out the Crisis Facts Sheet CAppendlx E fill) providing basic Initial Information about the 
Crisis. Thfl format of the Facts Sheet Is aimed at Informing PTIEP the situation of the crisis but the 
Information In the sheet ean be used as the basis for communication with other stakeholders as well. 
The sheet Is to be fffled with accurate factual /nfonnatfon, using clear and simple language, avoiding 
technical jaJGOns as much as practicable. It Is Important that the Facts Sheet Is filled with ·spoken 
Language•, word·by-won1, so that It can be "reed" out directly to the recipient of the message In order 
to maintain accuracy and consistency of the Information provided. An accurate Thai translation of the 
Facta Sheet must also be prepared by the designated translator of the Crisis Management Team. 
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In any Crisis situation related to S1 Asset, It Is Imperative that the Emerg&ncy Contaet Person at the 
OMF (Department of Mineral FueQ Is Informed and kept upciated ot the attuatlon. The desfgnat&d CMT' 
Spokesperson, l.s responsible for lnfonntng and updating the DMF or the Crisis situation. The Initial 
Information to the OMF Ia to be read from the Crisis FactS Sheet. The latest list of DMF 
Emergency/CriSis Contacts Is given In Appendix G, 

7.8 Informing Other Local External Stakeholders Concerned 

Depending on the nature of the crisis situation, a number of key local external stakeholders who may 
be directly affected by the Crisis may need to be lnfonned Immediately. Ills the rote Of the MRT to 
communicate wtth external stakeholders. However, the PTTEP's corporate MRT may not be 
convenience to give Initial Information to the LKU or Phltsanutok's external stakeholders. Decision on 
Yttllch local stakeholders need to be lnfonned will be made by JGO/R In consultation wtth JGS and the 
MRT. A list of Emergency/Crisis contact persons and numbers In key external organisations Is given In 
Appendix G. 

Once decided on Ylflo need to be Informed, JGO/R shs/1 Inform sf/ the agreed focal external 
stakeholder's contact pe13ons of the Crisis sltuaf/on, using the key tnformatron from the Crtsrs Facts 
Sheet wtth additional tpeelflc Information concerning the tnformed ttakeholdera (using the form In 
Appendix E run. Responses to further queries !tom exteme/ stakehotde/'$ shaP be the msponslliflty of 

the MRT Spokespe/300 only. 
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Wlen Emergency turns to Crisis, one of the response tasks Is to response with media and press. 
PTTEP'a Media Reaponse Team with the following organization will be set up. 

MRT Leader· sH In CMT room 
Information coordinator 1 -assist MRT leader 
Information coordinator 2- lead media response room 
Spokesperson 
WriterT & e 
Telephone response team 
Community affairs advisor 
Log keeper 
Team assistant 
Government affairs advisor (separated from MRT) 

Fio'NChart of the Media Response organl:zatlon rs sho'M"l below. 

Situation br1dlng and ~ meeting with CMT '...---v' MRT Leacfer+(Informat!oo Cpgrdlnator ll 

li 
• ActMitt!: MFO' l!lnd Media Room 
• Teambr1~ng 
• Decision to mobilize Community 

Atfalrs AdVIsor 
• Alert On-site OOOfdlnator 
• Supervise InformatiOn 

Coordinator 1 on strmgy and 

'"'on 
cnmm• rnltv Affairs ¢::::) Jnfgnn&tlon Coord1Ml2r..l 

~tesltuationA ll .veofttMh • Pllrtldpate In CMT bt1etlng with 
MFO'Ieader 

• Obtain dlre::tlon from MFO' Leader 
Bt1eftng • Brtt!:ftnformatlon Coordinator 2 (leader) 
on In Media Room 
comm. • Coordinate with Relations Response 
with Ti!llm 

Jove5tor Relations Investol' 
lnform1Jt!M Coord[natpr 2 (L f!1Jder) 

DOcument Type: 
Emercenev Re~pcnse 

D 
- Brief writers (T+E) 
• Br1d telephone response t1!am 
• SUpervise MRT +AsSistant 
• Up-date media sltuatlon 
• Supervise Wi!bmaster flog Keeper 

MRT In MPd!a Roorn 

Pi8puoid by: ( psli/NI 
L!.lek P. 

APProvod by: f JGSI 
Dr. Chalorm!d•t T. 
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PTTEP'3 MRT Is required to set up to response with local authorities, media and press In case of crisis 
or serious emergency. The MRT of S1 and PTTEP corporate must have a close communication to 
make sure that the response Is In the same approach. Relation between the MRT or PTTEP anel $1 Is 
shovmln the below diagram. 

PTT'EP PlTEPSl 

91 MRI Leader: 
JGOIR orJGO will take duty of the MRT Leader for S1 and has role to menage and supervise 
communications at both Bung Phra and·Lan Krabue. 

o Inform & Input to PTTEP MRT leader 
o Main spokesperson for toea! media, local communHy and local government 
o Supervise communications strategy & process at S1 

Information Cgordlnator : 
JGOIR will assign one person from his team who will take duty of the Information Coordinator to 
assist 51 MRT leader on coordination with erlsls operation unit and media coordination and queries, 

All JGOIR staff will be In the Information Coordinator team. 

8.3 S1 Media Response Center 

If 51 Media R:e!lponse Team Is Initiated, LKU Building 2 will be used as a Media Response center. 

8.4 Level of S1 Personnel Engaged In Extamal Communications during Cr1sls 

During the nrst 30 min. of the Incident 
o Asset Manager or Extem•t Relations Manager- to give Initial Information based on first 

statement provided in the manual (stakeholders -toea\ government officers and media) 
o Community Relations, JGOfR -to give Initial Information In ease of querla!l from community. 
o HR Repmentatlve (JGO/S}- to communicate initially to staft' based on lnfonnatlon provided. 

Ourlng erfsla 
o Asset Manager or MRT leader - to eonflnn PTIEP and PTTEP 51 messages on PTTEP 

action to solve the crisis (Stakeholders- local government officers and media) 
o Community Relations, JGOIR -to confirm PTIEP and PTTEP 51 messages on PTIEP 

action to solve the crisis and PTTEP's as!ll!ltance to community 
o HR Representative- to communicate wtth staff on PmP action. 

VVhen crls!a resolved 
o PEP- (official) to media, government, community and staffs 
o Community Relations, JGO/R- (non-on!clal) to community. 

Detail of the Media Response rs outlined In P1TEP's Media Response Procedures. 

DoCWIIOI'It Type: 
Em•ra•ncv R•~pon~• 

pupuad by: ( PSH/NI 
tuck p, 

,o.pproved by: [JGsJ 
Dr. Ch.alermkht T. 
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9 MEQEYAC FOR SERIOUS lLLNESS.tiNJURY 
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MEDEVAC or Medical Evacuation shall be Implemented with reference to PTIEP's •standard for 
Management of Medical Emergencies- Standard.PSH.ooa• 

JGQfP gr I!!RC Action (refer duty liSt for contact numtMrs) 
1. Wiere serloos Illness or Injury occurs, the Immediate priority Is the Medical Evacuation of the 

patient to HospHal support by nur!e With ambulance. Wlen contacted by the Site Supervisor 
ensure his needs. are being met. Review site operation status.- Calling-out the Emergency 
Response Team to the ECC, It d&emed necessary. This will ensure adequate communications are 
available. and the MEDEVAC process Is functioning correctly. 

2. Advice Duty Support, Transport (11 and When required) that a MEDEVAC Is In progress. Establish 
that the current transport mode Is the quickest and safest method of transport In the 
circumstances. 

3, Advice and discuss with SSHE Duty 
4. Establish Whether PSH/H Is satisfied 'Nith the arrangements In hand, if necessary. 
5. Ensure the MEDEVAC actlvHy IS progressing as fast as Is prudent In the elreumstance, 

'EMERGENCY SITe' Sucerylsor Action 
Make an announcement at the Site explaining the emergency and alerting site First Alder (or Medic for 
rig) to assist. Determine if a MEOEVAC Is necessary. If so, activate MEDEVAC as follows: 
1. Contact the Communication! Operator by dialling (055) 731150 Confirm the emergency and say, 

"Commence MEDEVAC procedure". (See fig. 1) 
2. Call JGO/P or ERC and review site operational situation (refer Note (b) below). 

Notes: W Nurse/Medic plus one other person (preferably a trained First Alder) shall escort the patient. 
(b) Whilst the site is without a Nurse/Medic hlgh·rlsk non·routlne operations may be stopped. The 

Site Supervisor shall discusS this with JGOIP or ERC. 
(c) If the normal telephone Is not available any other means must be used to notify the 

Communication Operator of the MEOEVAC. These may Include : 
Radio 
Mobile Telephone 

Nurse/Medic Action 
1. Consult with the Site Supervisor and advise that a MEDEVAC Ia necessary. 
2. Notify PSHIH that a MEDEVAC Is necessary and discuss the requirements. Advise your contact 

telephone number. 
3. Discuss the patient condition with and be advised by PSHIH. 
4. Advise PSHIH on any Change In the patients' eonditlon. 
5. Keep the Site Supervisor u~to-date with the patients eondltlon and JGOIP or ERC on MEDEVAC 

progress. 

·Document Typ~: 
[lno~<tOr>"" Ro~pcn~o 

Prepared by: ! PSII/NI 
Luck P. 

APP-roved by: (Jcs) 
D~. C:halo~mki_at T. 
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1. Contact Emergency Site NurniMedle. Es1abllsh condition of patient, Decide if more extensive 
medical support Is required above that 'M11ch the emergency Site Nurse I Medic can provide. 

2. Advice the Emergency Site Nurse I Medic to keep PSHIH Informed on any change In the patient 
condition. 

3. Ensure the destination hospttalls advised (before patient arrives), Of additional medical support 
v.tllch may be required. 

Note· The Hospitals concerned could be at Lankrabu, PhltsanuJok or Bangkok depending on 
Yotlere the accld&nt occurred (reference Appendix I - MEOEVAC Emergency Contact 
Numbera). 

4. Ensure reception arrangements are made at the destination hospital. 
6, lnfonn HRS. 

Communications Operator Action 

1. IMlen a call Ia recalved ask the caller to walt while the tape ~er Ia activated. 'M'Ien ready ask 
the caller to commence. Listen carefully to calter (Site Supervisor) and write dO'M'I ell details on the 
communications Operator Emergency Log sheet (Appond!x p l 

Location ol MEDEVAC 
Noture ol MEDEVAC 
Name of caller 
Telephone number of carter 
Message for JGOIP, •MEDEVAC Emergency, call Len Krabu Communications Operator". 
Other relevant Information. 

2. If In doubt, request the caller to repeat the details, especially figures for confirmation. 
3. Follow instruction from JGO!P and commence the MEDEVAC eall-out In PRIORITY ORDER. 

Lo .. of Lite During a MEDEVAC 
{a) If the patient dies during the course of MEDEVAC the Site Nurse or Medic must contact PSH/H 

and confirm the patient's death. 

N21!: Trained medical personnel e.g. Doctors, and Nurses can pronounce that someone Is dead. 
The actual certification of death {Death certificate) can only be signed by a Doctor. 

(b) If PSHIH or \he doctor providing advice has been assured by the Site Nurse I Medic that no 
further medical treatment can revive the patient, 1ho MEDEVAC alert will be cancelled. 

(c) Vv11en death occurs, operational transport will normally be utilised to evacuate the dead person. 
The transport procedure will be advised by PSH/H. 

An accidental death will normally necessitate the JGO/P/ERC call!ng-Qut the Emergency Response 
Team to the ECC. This will ensure adequate communications are available. 

The following parties are to be advised In the event of death: OMF, Labour and Social Welfare 

Department. 

Doclll!lent Type! 
Dll•r<l'<llncv R•spon~e 

Pnpued by: I PS!I/!11 
Luck P. 

Approv•db-y: TJ(;SJ 
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SITE: .................................................................. DATE: ........................................................ 

\Ahlat happened : 

\o\t\en: 

\o\t\ere exactly: 

My fatality or Injured: 

How many people are on the site: 

V\tlat action Is site taking: 

Vlhlal effect will the event have 

on operation/production: 

Vlhlat support Is required: 

IMlat ts the local weather at the site: 

Wnd Dlreetlon 

wave Height (for Offshore) 

Alr Temperature 

Prep.ued by: [ PS!I/NI 
Luck P. 

Approved by: ( JGS) 
Dr. Chalermkiot T. 

Form App1-08/04 
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APPENOIX B • CASUALty STATUS SHEET 

DATE: ............................................................. . DISTRIBUTION : 

TIME: ............................................................. .. 

REPORTER: ................................................ ... 

NAME ADDRESS DEAD INJURED I WHEN 

Code: SSHB-ER.Ql 
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WHERE WHEN 
FOUND IDENTIFIED 

Doctll'lent Type! 
Dnaro:lencv Ra~ponsa 

Pi:ep&red by~ { PSH/tll 
Luck p, 

Approved by: ( J'GS) 
Dr, Chalermkiet T, 

-Form"J..j:ip1-01/04 

' 
EMERGENCY &: CRISIS RESPONSE PLAN 

GREATER 51 AS5EI'S 

Code: SSHE-ER-01 

Page 52of72 

ApPENDIX C • EMERGENCY LOG SHEET- Excluding Communication Operators 

6 EMERGENCY LOG SHEET- Excluding Communication Operators 

Date: ....................... . 

From:................................... I To: ....................................... -~ Time: ....................................... .. 

Action or Message 

.............................................................................................................................................................. 

............................................................................................................................................................. 

............................................................................................................................................................. 

............................................................................................................................................................. 

............................................................................................................................................................. 

............................................................................................................................................................. 

............................................................................................................................................................. 

............................................................................................................................................................ 
............................................................................................................................................ 

............................................................................................................................................................ 

............................................................................................................................................................. 

............................................................................................................................................................. 

t!2!!: Onty one action/message per sheet 
Pass the original copy (top sheet) to the Recorder. 

Dccwnent Type: 
tznerqancv Response 

-Pi:ej~o~iud by: ( PSH{tij 
Luck P. 

Apptoved by: ( J'GS) 
Dr, Chalerrakiat T. 

Form App2-01/04 
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APPENQIX Q. COMMUNIQATIONS OPERATOR'S EMERGENCY LOG SHEET 

COMMUNICATIONS OPERA TOR'S EMERGENCY 

LOG SHEET 

Communications Operator: .......................................................... Date: ....................................... 

Time From 

PnpArad by1 I PSH/N] 
Luck P. 

Message 

ApprOVed by1 t JGSJ 
Dr. Chaltrmki•t T. 

' 

Form App3-01/04 

' 
NAME: 
WHO-CALLED?: 

EMERGENCY & CRISIS RESPONSE PLAN 

GREATER 51 A551IT5 

APPENDIX E Ill • MEQ!A RESPONDERS WQRKSHEEI 

MEDIA RESPONDERS WORKSHEET 
TIME: 

JPHONE: 

CO THEY HAVE ANY INFORMATION?: 

Code: SSHB-ER-01 
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...................................................................................................................................................... 

.............................................................................................................................................................. 

............................................................................................................................................................. 
'A~IIATir"'ld? o ERRORSININI ... , .... .--... - .... 

""''""''""'"''"''""""""""'"'"""""''""""'""""'"'"'''"'""'""""""'"'"''"''"'"""'"'""'"""""""'"""''" .............................................................................................................................................................. 

CO THEY HAVE ANY QUESTIONS?: 

ANY PROBLEMS WITH CALL?: 

.............................................................................................................................................................. 
ACTION TAKEN: 

ACTION REQUIREO: 
.............................................................................................................................................................. 
.............................................................................................................................................................. 
.............................................................................................................................................................. 

Document Type: 
Dnar<J•ncv Ro>'Pon:oo 

PrepAtaCfby: I PSK/NJ 
Luck P. 

.1\pproved by• T JGS] 
or. Chd•rmkht 't'. 
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Basic facts to be obtllned by PTTEP on rtcelvlng a Crfsls Call fi'Om an Optl'lltlng Location. 
(Operating Location to prepare thl$ .sheet ahead of making call (note: cafl.s are recorded)) 

'MilCH LOCATION AAE YOU CALLING FROM? 

Wlat rs the name of your company? 

\1\ohat Is your name? 

'M'Iat position do you hold In the company? 

Your first telephone number for making a return 
ca11toyou? 

An alternative (second} telephone number for 
making a return call to you? 

\Mlat has happened? 
(type of event or Issue Ykllch haS occurred or 
arlsen) 

'Mlere has It happened? 
(placed of event or Issue) 

'Mlen did It happen? 
(Yvhat time/date did event or Issue oceur or arise} 

'Mlat efl'ect on people (JnjurleslfataiHies)? 

(human damage) 

W1at effect on property, plant or equipment? 

(material damage) 

W1at efl'ect on land, air or water? 
(environmental damage) 

\M'Iat actions haVe already been taken? 

ooe11111en-t Type: 
Dnarq•n<:Y Rasoon!a 

Prepared by: f'PSII/Nl 
Luck 1:'. 

Approved by: [ JGSJ 
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APPENDIX Ffl) • Ememency Response Facilities lLKU ECC'sl 

Lin Krabu teem 

The Emergency control Center (ECC) rs located In the Conference Room (Bulld!ng 1) at Lan Krabu 
Flow Station •. Manning Ia entirety at ERC's discretion but will be the minimum necessary. No other 
persons are allowed In the ECC without ERC'a Pennlaslon. 

Layout of ECC <lan Krabu> 

~ol""-'""'"' ............. -.. ~\ ....... ..,..-
.liRI.ll.Map 

Ch•U• 

0 
ChOir M 

0 
0 0 

0 <>••0 \ I 0 
0 Cha~rQ 

0 
0 0 0 
0 Ctu.lr Chait 

.,., __ 
~ 12~.A71, 
Vlfli' 1272,G72 ··········- __ _ """=' . -··•_.leto.I'>OIO .. 

' l 

D 
"'N'8 
Whit• 
Board 

""c'··~o /l 

e1111r ctu.rr Choir 

0 0 0 

I .Sd~l 
0 0 0 
"" "~ "~ 

Computer Accesa 
Comp~ers In the ECC LKU can be log.ln to main system by the user's log-ln name and password of 

any duty personnel In that location. 

ECC Facilities 
Both the ECC are In close proximity to the respective Communications rooms. List of typical 

equipment In the ECC Is shovm In APPENDIX F<l!l. 

<· JGO/S Is responsible for ensuring the ECC Is correctly equipped and maintained. 

DOcument 'l'ype: 
Dne~<7anev Responso 

l'rapuod by: 1-Psi{/N) 
Luck P. 

Aj.p~ovad by: "i JGS) 
D~. C:halannl<l•t T. 
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.l.PpENOIX ff!\\ .. OU!AA EQuipment In Emergency Control Center 

DatcrfpUon 

Yenow Post~lt Packs 

Boxes of Biros 

Boxes of HB Pencns 

Pencil. Sharpener 

Eraters 

Lined IM'Itlng Pads 

Wtlte Board Marl<ers 

\o\tllte Board Cleaner 

R.ons of Sello Tape 

Pair of Scissors 

Stapler 

Pkt Staples 

Punch 2 Hole and 4 Hole 

Pkt Paper CUps 

120 Minute Blank VHS Video Cassette Tapes 

Fax Forms 

Ream Laser Jet Printer Paper 

Overhead Projector 

Tape Recorder 

Radio Receiver for Local Reception 

Radio VHf Base S1atlon 

Power Munlboxes 

Personnel Computers on Trolleys, One for E-Mail Hook­

up 

Laser Jet Printer 

'Mllte eolird 

Flip Chart 

Chairs 

Telephones 

Prap.u:ed by: ( PSH/N] 
Luek. P, 

Approv~dby: (JGSJ 
D.r;. Ch.lUI'IIkiet T, 

Location 

ECC 

ECC 
ECC 
ECC 
ECC 

ECC 

ECC 

ECC 

ECC 

ECC 

ECC 
ECC 

ECC 

ECC 

ECC 
ECC 

ECC 
ECC 
ECC 

ECC 

ECC 

ECC 

ECC 

ECC 

ECC 

ECC 

ECC 

ECC 
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APPENDIX filii\" U!1, of Oncymel\t!.t\on •nd Equipment In ECCs 

Amount 

10 

Amount 

Description 

PITEP 81 Asset Emergency Response Procedure 

BPR, Crude Plant, LPG, Crude Transport Safety (SSHE) 
case 

Surface Operating Procedure Manual (OPM) Vol. 1 and 2 

Crude/LPGIBPR P&/D 

Telephone Directory (Company) 

Telephone Directory (T.O.T) 

Yellow Pages (T.O.T) 

MAPS •nd DRAWJNGS etc. 

Description 

Survey Map of LKU Population (latest version) 

Slriklt Oll Field Map (Latest version) 

LPG Process Safety Flow Schema (Latest version) 

LKU Process Safety Flow Scheme (Latest version) 

LKU Production Station Site Layout (latest version) 

BPR Overall Site Layout (Latest ven~ion) 

Album of 8·1 Aerial Photographs 

Aerial VIdeo of 8-1 Locations 

Document Typo: 
tmor<TOI'\CV 1\<ISI>DI'\S<I 

PrapHad bY:! PsH/N] 
Luc:k p 
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Location 

ECC 
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ECC 
ECC 
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ECC 
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TSEP PriVate Public Telepl\on• Networ1t (TOT) TSEP Prtva!ll Redlo Natwork 
Tellphont Network 

To Phone 

BKKRadlo 0 orll099 
Opti'I!Of 781! ·for 

Em~tgancy 

LKURadlo Oor8099 
Op•rttor 788 • ror 

EtMr;•ncy 

Control Room 81011, 
8188,8018 

Bung Phr. 8208, 
82011, 
610 

Matertal Y•rd 8129, 
6032,8033 

RoedTanktr 

ECC U<U 8270· 8279 

esc BKK 5010, 
5011, 

"" 
Bangtllak 

HOUilng Front Gate 
Compound 61!40 

ClubhOUIIl .... 
LFroom 

6601 

Mlnlofl!co .. ,_, 

Ooc:wnent Type: 
tmorcrenc:v lluoonse 

Land une Moblla 

'" Phone Phone 

503!1, (02) 2"i- (01) 751·9351 
5313 0"1!3, 

(02) Z49-G41!4 

621t, (055) 731·1"9 (01)880.9611 
8212 (OSS) T.l1·150 

(055) 769-44-4 

8130 - (01) 880.9609 

82011 (055) 2"4-$62 (01) 785-5479 
{BPRSup.) 

8031 (055) 701·315 (01) 7855"9" 
(Material (Mat Yard 

Y""' !My) 

(055}701325 
(Well Service) 

(01) 785-5"78 

(01) 785-5.495 
(B•nJapol} 

(02) 33~1012 
(cllr&et line), 

(02) 331.0047 

" (02) 331-00EIO 
axtA372-3 

6603 

Prepared by1 [ PSH/Nl 
Luck p, 

Pager Trunk Aectn!oVHF 
PtlonaHnk UHF VIa Phon• HF 

v .. 

S1NII - v .. 

S1 Anla - v .. 

StN11 

S1Nea 

S1 Ar111 

- -

llpproved by-: [ JGSJ 
Or. Chalermklet T. 
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B) KEY STAFF 
Duty Personnel contacts are contained In the Duty Roster. 

Contact 

JGS 

JGOIR 

PSHIH 

JGO 

JGOIO 

JGOfS 

JGO!P 

JGOfW 

JGOJE 

PSHIN 

PDS 

POS/C 

OPS-CP 

HRS-IT 

JGO/S-lT 

JGP 

Head Otf1C& 

DOC\UIIInt Type: 
Dnerqenc:v RIJioon'e 

Telephone 

Office Home 

5250 (02) 332-8438, 

(02) 3824476 

ext 7237 

6220 6642 

1100,5119 {02) 253-5413 

6233 6646 

6282 (055) 259-119 

6245 .... 
8238 (02) 954-8002 

6053 (055) 25G-315 

8258 6647 

aoao (055) 242021 

5364 {02)332-7235 

6078 6655 

5041 (02) 319-9977 

5060 (02) 948-2332 

6091 (055) 217-272 

5148 -
(02) 537...4000 

Prep•redbY,: { PSH/Nl 
Luc:k p, 

Fax Mobile Phone 

- os..teo3-nso 

- 08-1785-5481 

- OIM751-9330 

- 08-1785-5473 

- 08-1785.5477 

- 08-1785-5475 

- OS..1785-5476 

- Q8..1785-5474 

- 08-1785-5478 

- 08-1785-5486 

-
- 08-9961-8611 

- -
- -

08-1785-5484 

-

Approved by"i" { JGSI 
Or, Chahrmkht T. 



• EMERGENCY & CRISIS RESPONSE PLAN 
GREATER 51 ASSETS 

C) PTTEP KEY CONTACT NUMBER 

Contact 

PEP 

REA 

PSH 

PER 

PTTEPOuty 
Manager 

PTTEPotnce 

Crlsla Response 
Room, 

Rm no. 481,4111 Floor 

Emergency Room 
Rm no. -486,4" Floor 

Media Rasponae 
Room 

Rm no. 472.4" Floor 

Relative Response 
Room 

Rm no. 485,4" Floor 

Switchboard 
Operator 

Rm no. 475,4111 Floor 

Control Room 
1" Floor 

Telephone 

Oltlco Home 

4702 (02) 941-8642 

4719 (02) 661-4181 

""" (02) 277-3895 

4508 ~2)25 ... 062 

. 

(02) 936-2626 . 
(02) 537...(000 

(02) sa? 4m to 
81 

(02) 537 4001 to 
10 

(02) 537 4085 to 
70 

(02) 537 407110 
78 

(02) 537 4000 

(02) 537 565510 6 

p(.pued t>yr [ PSH/Nf 
Luck p, 

FIX 

(02) 537.-4983 

(02) 936-2670 

{02) 936-2678 

(02) 537-4982 

. 

(02) 537-4444 

02537-4859 

External: (02) 936 2893 

rntemal: 2398 
. 

0 29362895 

02938 2694 

External: (02) S37 4444 

Internal: 2363 

Approved by: f JGS/ 
Dr. Chalermkiet T, 
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Mobile Phone 

08-18.42-1701 

08-1831-8056 

08-1818-1962 

I 08-1818-1960 

08-1818-1955 

Gre.o_ter Sl .-..aet• 
flevlaionr 2 

' 
' 
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D) EMERGENCY SERVICES 

(1) Bangkok 

Contact 

Flrt Brigade 

Emergency Call 

Phyathal 

Fire Station 

. Thung Mahamek 

. Klong Toey 

. Tha Rua 
(Fire Engineer). 
(Fire Truck) 

Pollee 

. Metropolitan Pollee 

. Ram a Center (Meto North) 

. Naral Center {Metro South) 

. Crime Suppraulon (Sam yod) 

Hospital• 

. Bangkok Ctv1atlan 

. Bangkok NLII'!Ing Home 

. Bumrugnrad 

. Chulalongkom 

. Police 

Prommltr 

Ram a 

Smltivaj 

security 

secuneor (Thailand) 

Document Type: 
f:Merqencv fle.sPon•o 

Telephone 

omce 

'" (02) 245-6564 

(02) 288-0140-2 

(02) 258-2093 
(02) 25B-2094 

(02) 269-3078 

191, 
(02) 248-1338-42 

(02) 282-4191 
{02) 282-4193 

(02) 234«150 
(02)2U&386 

(02) 223-4086 
(02) 222-5151 

(02) 233-6981.S 

(02) 634-0560-79 

(02) 632-0540-87 

(02) 667-1000 

(02) 252.S 181-9 

(02) 252.a111-25 

{02) 259-0373-8 

(02) 248.0024. 
246-1057 

(02) 392..0011-9 

(02) 552·2925 

(02) 973-6010-27 

(02) 711-8000 

Prep.orod by1 [ PSH/NI 
Luck P. 

Fox 

. 
0-2245-5352 

. 

0-2671-8806 

0-224S.S376 
0-2248-1341-44 

. 

. 

. 
667-2525 

252-8080 

258-4751 

391-1290 

552-3993 

(02) 973e004 

App~:oved by: jJGS[ 
DJ:, Ch•leno.klot T, 

' 
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(2) Phltaonulok 

cont•ct Telephone 

omce Fax 

Flrt Brtg1de 
~ Emergency cau 199 . 
• Phlt&BiluiOk (055) 258-000 (055) 258-000 

Pollee 
• Pollee Station (055) 258-777 (055) 258-125 

(055) 225-012 

- Emergency 191 . 
Hospltlll 

• Phi!senuvej (055) 244-911 (055) 252-754 
(055) 219-941-49 

- Budhaahlnarllj (055) 219-844-9 (055) 258-813 

- Ruampat (055) 242-574-8 (055) 241·934 

. Rettenavej (055) 21().619-27 (055) 211·943 
(055) 245-958 

• lntervejdlakam (055) 218-777 
(055) 217-583 

(055) 245-678 
(055) 284-226 

Security 

Seeurtcor {Thailand) (055) 251-147 {055) 251-147 

(3) Lin KnbU 

contect Telephone 

omce F .. 

Pollee StaUon (055) 769-124 (055) 769-124 

l-ln•nH11I Lan KrRbu (OSS) 769-06~ (055) 789-086 

(o4) Bang Rak•m 

contact Telephone 

omce F .. 

Bang Rokam Fire Brigade (055) 371·745 (055) 37M60 

Bang Rakam Pollee (055) 371-177 {055J 371-1n 

Chumaaengaongkram Fire Brigade (055) 350-759 . 
Nong Tum Are Brigade (055) 612-679 

Nong Ku La Fire Brtgada (055) 279-232 
. 

n 
Kong Kral Lat (Sukhothal) 

Contacot 
Telephone 

om .. '" 
Fire Brigade 

(055) 691-199 

Pollee 
(055) 691-114 (055)691-432 

Hospital 
(055) 691-152-3 (055) 691·152 

Pupated by: ( pSH/HJ AF'proved by: ( JGS] 

LUCk p, 
Dr, Ctlalern~kiet T. 
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Contect Telephone Fax Mobile Phone 

omce Home 

Fire Brigade .. (055) 711-300 . 
Ponce . (~55) 711-177 

Hospital (055) 714-223-6 . 

DOcument Type: 
tmor<ren<:Y R•UI>ORSOI 

Prepuad by: ( PSif/N) 
Luck P, 

. 
(055) 716-819 

(055) 713-043 

Approve(fby: y-JGS) 
Or. chahrmklet T, 

Gruter Sl Asl!leU 
Reviaion: 2 
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E) GOVERNMENT AUTHORmES 

(1) Bangkok 

Cantlct Tele11hone '" 
.omce HOme 

OMF (02) 791-8300,02 . (02) 791-8378 

(02) 791-8379-80 

POllution Control Dflpl (02)290-2000, . (02) 29S-::!002 
HoUine 1650 

• OIIS~II (02)298-2404 . (02) 299-2404 

- water Quality (02)298-2270 (02) 298-2202 

Harbours Oepl (02) 233-.1311-8 . {02) 236--7148 
Hotline 1199 

National Oil Spill Co- (02) .............. . (02) """"""" 
ordination Center 

PTT (02) 537-2000 . (02) 537-3498 

PTTEP (02)537-4000 (02) 537-4444 

PTIT (02) 537-3592-9 . (02) 537.-3691 

Govt. Public Relation Dept. (02) 618-2323-40 . (02)6182364 
(02) 618-2399 

"""t''"''"'von-• '""'-'" I Fuel (DMF) (· 
~ ~ 

~- ... ~ II : hotllne®dmf.go.th) 

Contact Telephone '" omoo Home 

DMF Office (02) 791-8300, 02 {02) 791-8378 

;Emergency Retponse omeers 

Mr.Nattavut K. (02) 791-8365-6 (02) 995-9383 . 
Mr.Suthln s. (02) 791-8365-6 (02)4-41-0410 . 

Mr .Arkadej W. (02)791-8365-6 (02)891-5813 . 
Mr.Supawtt C. (02) 791-8365-6 (02) tl85-8400 . 
Mr.sarnl T. (02) 791-8365-6 . . 
Director of Exploration & Production CCIOtrol Division 

Mr.VoerssakP. I £021791-8365-6 I 1021 .,..,...6 . 

Director of Concession control & Management Division 

Mr.Kamon P. I £021791-8258 I . I 
Deputy Director-General, Department Of Mineral Fuel 

Mr.Kralrlt N. (02) 791-8301 (02) 791-8303 . 

Mr.NaresS. {02) 791-8344 (02) 925-7575 . 

Code: SSHE-ER-m 

Page 65o£72 

Mobile Phone 

OMF 

PoRutlon Control Dept 

- 011 Spin 

- water Quality 

Ha'bOursDept. 

National 011 Splll Co-ordination 
Center 
PTT 
PTTEP 

PTIT 

Govt. Public Relation Dept 

MObile PhOne 

OMFO!fice 

Mr.Nattavut K. 

Mr.Suthln s. 
Mr.Arkadej W. 

Mr.Supawlt C. 

Mr.San!IT. 

Mr.Veerasak P. 

Mr.KamonP. 

Mr.Kralrlt N. 

Mr.Nares S. 

A;:lproved hy: i JGS) Pr:ep.arad by: (iiSif/N! 
Luc:k p, 

Or. ChaLermHet T. 
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(2) Phltaanulok 

Contact Telephone 

omce Home 
PHS Governor (055) 252-012 . 
31'<1 Army (0155) 2!58-021 . 
EGAT (055) 218-212 . 
(3) Lan Kl'llbu 

Contact Telephone 

Oftloo Home 

EGAT (055) 711-800 l . 
OMF 6057,6184 

(-4} K•mPh•eng Phet 

Contact 

Govemor 
ln1gaUon Dept. 
Dept. ol Labour & 
Social Welfare 

F) INDUSTRY 

Contact 

BCP 

BP Group Co. In 
Thailand 

BP Group 
RepretentaUve 
omce (Thallend) 

Celtex 
ESSO Standar:<l 
(Thallend) ltd. 

Thai on co., Ltd. 

Unocal Thallend Ltd. 

Do-Cument Typa: 
EmatQancY Respons• 

Telephone 

Oftloo Home' 

(055) 710-004-6 
{055) 711-440 . 

(055) 710-028-9 

Telephone 

Otrlce Home 

(02)311-0047 

(02) 981-0192-4 

Same as above 

(02) 612-7000 . 
(02) 262-4000 . 

{02) 299-0000 

(02) 545-.5555 . 

Pnp.ate(f by: [ PS!f/lfl 
Luck P, 

'" Mobile Phone 

(055) 246-336 
. 

{055) 216-212 
-~ 

. 

'" Mobile Phone 

(02) 4364083 . 
. 

'" Mobile Phone 

(055) 710-099 
(055) 721-877 . 
(055) 710-028 

Fox Mobile Phone 

(02) 331-8530 
(02) 335-4009 
(02) 503-8421 

(02) 503..8421 . 

. . 
(02) 262-4618 
(02) 262-4808 
(02) 262-4800 
(02) 617-8299 
(02) 29!NJ026 

(02) 545-5554 

Appro.,.ed by: C JGS) 
Or. Chalarmkiot T. 
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(1) Bangkok 
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Contact Telephone FU Mobile PhOne 

Radio 
Radio Thelland 

Newspaper 
Bangkok Post 

The Nation 

Than Settaklj 

Praehaehert 
Business 

DaiJy News 

Thai Rath 

Thai News Agency 

Press Room, 
(Ministry of Industry 

Public Relation• 
omce (Ministry of 
Industry) 

Televl•lon 

Channel3 

Cha1V1&15 

ChaMel7 

Channel& 

Channel11 

Mass 
Communication 
Organisation of 
Thailand 

ttewa Agenctaa 

Reuter 

AP 

(2) Phltsanulok 

Document Type• 
Em•roancv 1\esponse 

omoe Home 

(02) 277-3945 
(02)2n..o~022 

. 
(02)2n-4322 
(02J2n~sea 
(02) 2n.e1a2 

(02) 24(1.3773-9 . 
(02) 240-3700 
(02) 317.()420 
(02) 3t7.Q042 
(02) 325-6555 

(02) 279-0281 . 
(02) 513-9891S-8 

(02) 589-0020 . 
(02) 58().()021-2 

(02) 561.1393 . 
(02) 561-1456 

(02) 272·1030 . 
(02) 272-1315-9 

(02) 245-1855 . 
(02) 201-SOOO . 

(02) 246-8826 . 
(02) 818-2300-9 

(02) 262-3333 
(02) 204-3333 

. 

(02) 271..()()60-9 . 

(02) 272-0010 . 
(02) 272-0205 

(02) 245-0070.19 . 
{02) 318-2110 . 

(02) 318-3114 . 
(02) 201-6000-9 

(02) 252-9950 . 
(02) 637-5600 

(02) 233-3085 . 
(02) 266-0740.2 

Prtpand by: {PSH/NI 
Luck P. 

(02) 277-7095 

(02) 240-3790 

(02) 31?.1409 

(02) 51~9835 

(02) 580-2300 

(02) 561·1343 

(02) 272-1293 

(02) 245-7180 

(02) 245-7180 

(02) 618-2349 

(02) 204-138.4 

(02) 279-7280 

(02) 272-0201 

{02) 245-1649 

(02} 245-7180 
(02) 275-5001 

(02) 245-7180 

(02) 637.&323 
(02) 237 ..S283 

. 

Approved by: I JCS) 
Dr, Chaiermkht T· 
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. 
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. 

. 

. 
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Contact Telephone F" Mobile Phone 

om" Home 

RadiO 

RadiO Thailand (055) 216-e62 (055) 216-862 . 
(055) 267-049 

Newspaper 
!~sara Dally (055) 256-630 (055) 241-274 

Pao Thai (055) 258-101 . {055) 25B-101 

Pracha Mati (Dally (055) 244-244 . (055) 246.800 
News) 
Trakul Thai Oa!ly - (055) 259-020 (055) 251-221 

Televlelon 
Chanal5 
Public Relations 
Canter, Ra~on 4 

Public Relation 
otnoe 

(3) Kamphaeng Phet 

Cont1ct 

R1diO 
RadiO Thailand 

Newsp•per 
Kao Puang Chon 

See Thit 
Public Relations 
om .. 

DOcument Type: 
Em_erqencv 1\esponso 

(055) 211-238 

. 
(055) 216-095 

(055) 251.-394 . 

Telephone 

omoe Home 

(055) 715-944 . 

(055) 711-986 

(055) 711-715 

{055) 710-011 

Preparedby: I i'SH/N) 
LUck p, 

. 

(055) 251-394 . 

F" Mobile Phone 

(055) 715-944 

(055) 717-814 
(055) 711-715 

(055) 710-011 

ApprovedbY: f JGS] 
Or. chalarml:ht T. 



' H) HOTELS 
(1) Bongkok 

Conttct 

Imperial Queen's 
POll< 
FoutWngs 
L.e Meriden 
President 
Amari Airport 

(2) Phltsonulok 

cont1ct 

Amarln LaQoon 
L.a PII(Oma 

P.,yn 

Phllsanulok Than! 

Ra]apruk 

ThepnakOm 

TOplend 

EMERGENCY & CRISIS RESPONSE PLAN 

GREATER 51 ASSETS 

Code: SSI{B.ER-ol 
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Te11ph0n1 

omco Home 

(02) 261.0000-29 

(02) 260-2100 
(02) 253-0444 

_(02) 56~! Q20..1 . 

Telephone 

omce Home 

(055) 220-999 . 
(055) 217-930..7 . 
(055)252-411-5 . 
(055) 211-<165-70 . 
(056) 258-788-9 . 
(055J251.an . 

(055) 2-47-800.14 . 
--

Prepared by: I PSH/H] 
Luck' p, 

'" Mobile Phone ! 

(02) 261.953().4 

(02) 260-2300 
(02) 253-7565 

(02) 566-1941 . 

Fox Mobile Phone ! 
(055) 220..944 

(055) 217-935 . 
(055) 225-737 . 
(055) 211-071 . 
(055) 261--395 . 
(055) 244-075 . 
(055)247-815 . 

,o,pprovad hYI f JGSJ 
Dr. C:halerml::iet T, 

' 
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I) CONTRACTORS 

Contact Telephone '" Mobile Phone 

Office Home 

est (055) 232-846-7 (055) 232-645 

TESCO 6068 6068 (09) 812-4878 

(055) 714-116 (K.Suphot K.) 

JJ 8136 8147 (01) 785-4549 

(055) 711-545 (K.Nar1n N.) 

TMIS (02) 429-<>194, 
(01) 429-0195, (038) 682-404 

429-0189 
(038) 682-552-4 

Chalermrat (055) 701-327 (01) 7 40-9493 

Ouetag (02) 234.8198·9 (02) 236-(1079 

Shlumberger (055) 241~97, (055) 241-441 
241..275 

E><pro (02) 258-9024, (02) 258- 9090 
25~9056 

SRITHAI 8133 (01) 785-2817 

(055)731-1!!5 (K.Nan) 

(02) 901-3&48-59 

Ch&mtran• . . . (09) 814-1147 
(KI<esemsan) 

Trailer Transport {02) 249-3507 (02) 24~737 

G~ 4 Securfcor 8069 (02) 552:.a993 . 
(Thailand) (055) 251-147, 

(02) 552-292()..5 

GENCO (038)684-096-8 (038) 664-561 . 
(Wasta Oitpoaar) 

MML Logistics 
(Waste Olspoter) 
Please note that Group 4 Seeurlcor (Thalland) Ltd. have offered their assistance to au personnel In 
eaees of bteakdovm In communication (e.g, language problems) wtth ponce, fife brigade, hospHal, etc. 
Point of contact wl!l be the Group 4 Securlcor Control Center Which Is In operation 24 hours dally and 
manned by English-speaking personnel. The Control Center's telephone number Is (02) 522-2925. 

K) OTHERS 
Contact 

Thll Airways 
• Airport 

"""" ATT (Airpor!) 

Telephone 

omce Home 

{055) 258-029/ . 
241-952 

(055) 242-971-2 

(055) 258-589 . 

P.topued by: I PSH/NI 
Luck P-

'" Mobile Phone 

(055) 241-952 

(055) 247-863 
(055) 244-504 

-Approved by: l JGS) 
Dr, c:h.termkiot 'r, 

. 

. 

. 
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APPENDIX H .. MEOEVAC EMERGENCY CONTACT NUMBERS 

Name 

MedevacAdvlser (PSHIH) 

RGO/P/ERC 

Support , Transport & Materials 

Duty Health/Safety/Environment/Security 

LKU Nurse 

PTTEP S1 Asset Bangkok 

PTTEP S1 Asset Lan Krabu 

LKU Flow Station 

LKU Material Yard 

Bung Phra 

Ph~sanuvej Hosp~al Phltsanulok 

Buddhashlnaraj Hospital Ph~sanulok 

Lan Krabu Hospital 

Kampaeng Phet Hospital 

Bang Rakam Hospital 

Head Pru Kratium Health Station 

(Mr,VIchlen) 

Doctlllltnt TYP•' 
r.meroanC:Y flosoon•• 

PrepuoCiby: I PSH/Nl 
L1.1ck P. 

Phone 

02-253-5413, 01-751-9330 

01-785-5478 

Duty Roster 

Duty Roster 

6038 or (01) 2817884 

02~249-0483-4 

055-731-150, 055-769--444 

8000 or 8108 

6032 or 6033 

6143 or8208 or X209 

(055) 244360-5 

055-219-941 

055-219-844-9 

055-769-065-6 

055-714-223-5 

055-371-166 (Office Hrs.) 

055-371-170 

09~2719086 

Approv«< bY' ( JGS\ 
or. Cholorl!lltht T· 
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APpENDIX I • Authgrlzed Goyemment Personnel LKU AREA 

The list below shows Government personnel Yttto are authorized to request assistance from 
PTIEP 51 Asset In cases of emergency within the LKU District. 

A. Fire Engine/Fire-Fighting Assistance Only 

B. 

1, Mr. Somkiat Suwannimltr 
Mr. Manop Nlmtubtlrll 
Mr. Sadudee Bhudturig 
Mr. Dumneam Maneecharus 
Mr. Suchart Tepprachoom 
Mrs. Boonsom Wamaloon 
Mrs. Suthathip Srisapbhakij 

2. The LKU Pollee Chief or his Deputies 

Pol. Lt. Col.- Thanu Poonsook 
Pol. Lt. Col. -Jompoch Sangsook 

Ambulance/Nurse Assistance Only 

1. The LKU District Officer of his deputies 

Mr. Somklat Suwannlmltr 
Mr. Manop Nlmtubtlm 
Mr. Sadudee Bhudtung 
Mr. Dumneam Maneecharus 
Mr. Suchart Tepprachoom 
Mrs. Boonsom Wamaloon 
Mrs. Suthathlp Srtsapbhaklj 

2. The LKU Pollee Chief or his Deputies 

Pol. Lt. Col.-Thanu Poonsook 
Poi.LtCol. -Jompoch Sangsook 

3. The LKU Doctor or his deputy. 

Dr. PhOsrl Kaewsrl~ngarm 

" Abbreviation 

D.O. 
D.D.O. 
P.C. 
D.P. C. 

= District Officer 
Deputy District Officer 
Pollee Chief 
Deputy Police Chief 

OQcumoni:. Type~ 
EmOtQ'ORCV Rasoon~· 

Prep.,;ed by: ( PSII/NJ 
LUCk p, 

D.O. 
D. D.O. 
D.D.O. 
D.D.O. 
D. D.O. 
D. D.O. 
D. D.O. 

P.C. 
D.P.C. 

D.O. 
D. D.O. 
D. D.O. 
D.D.O. 
D.D.O. 
D. D.O. 
D.D.O. 

Approved "byi-[-JGS) 
Dr. Chderml<let T, 

P.C, 
D.P.C. 
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PTTEP1 Copy No: or 

HSE LOSS CONTROL MANUAL Page 1 of 6 

PERSONNEL PROTECTIVE EQUIPMENT AND OTHER SAFElY EQUIPMENT REQUIRED 

FOR PTTEP1 WELLSITE 

1. PPE 

!CWAntorv of Occupations 

tfllzarlis 

Operations Supervisor 

Maintenance (Team Leader) 

Production Operator 

security Guard 

Tanker Driver 

Contractor 

Visitor 

Hot Crude 011 

Hydrocarbon Gas 

Other greases end lubrfcants 

Completion Fluid ( during complellons only) 

General Dirt and Dust 

Dropped ObJecls 

Trips and Falls 

Welding flash 

slag 

spari(s 

Foreign Bodies ln eyes 

Sun/Rain 

Fire Explosion 

Sharp Objects 

Rotating Machinery 

[~~· lM-PnEP1.007.03-R1 
Revlllon No. 1 ElklcttvoDate: 16January2003 

(b PTTEP1 

HSE LOSS CONTROL MANUAL 

Driven Machinery 

High Noise Energy 

Olpy No: of 

Page2or6 

It is assumed that there are no any H2S In the crude. Other assumptions are: no major 

Insect hazards, no local malaria or similar endemic disease. 

In general the occupational hygiene and personnel safety threats are not significantly life­

threatening, and standard measures should be sufficient to ensure adequate protection. 

All f?ersons gn Site 

Mandatory wearing Held Hats and Safety Boots 

Mandatory wearing of Company Uniforms 

Personal Issue to Permanent Staff, Other Contractors provide their own. Some Spares for 

person who' tum up' without them. 

Hard Hat and Safety Boots would be replaced or renewed evecy two years or early 

requested as necessary. 

Rubber Boots wllh steel toe and Rain Coat 

Supply to be available for permanent staff for working in the rainny season 

They witt be requested to replace If damage or necessary. 

Cotton Glovos 

Supply to bo available for permanent staff and guard tor doing dirty jobs 

They wltl be requested to replace If damage or necessary. 

PVC and Rubber Gloves 

Supply to be available for permanent staff working in Laboratory, crude oil sampling and 

with Demulslfler and Water clarifier chemicals. 

They will be requested to replace If damage or necessary. 

I COCit: LM.f'TTEP1.007~1 I RIM1Ion No. 1 I Effective O.lt: 16 Janulry2003 - ] 



Copy No: of • PTIEP1 

HSE LOSS CONTROL MANUAL Page3of 6 

Safety Glasses 

Supply to be available for permanent staff working In Laboratory, crude oil sampling and 

with Oemulslfler and Water clarifier chemicals. 

They wrn be requested to replace if damage or necessary. 

Ear Mutrs 

Supply to be available for permanent staff working In Water Injection area and where high 

norse presented. 

They will be requested to replace If damage or necessary. 

PUEP1 Onernt!M Su~ 

PTIEP1 Uniforms 

Hard hat 

Safety boots 

Rubber Boots 

Rain Coat 

Cotton gloves 

Safety glasses 

Ear muff 

pufp1 Pr!?dpclfon Ooerator 

Same as Operation Supervisor 

Contract Securltv Guard 

Contractor must provide their own ( as stated In the contract ) except Cotton, Rubber 

gloves. PTIEP1 will provide, If they have to worn In the condition that required these 

safety equipment. 

[ ro..ooo: LM-PTIEP1~.o3-R1 ( Revision No.1 ( Etleet!W Dale: 16Jenuery 2003 I 

• PTIEP1 

HSE LOSS CONTROL MANUAL 

Copy No: of 

Page4 of 6 

Cgntractor and Maintenance SArv!ce 

Contracts should require that Contractors supply persons worKing on PTIEP1 sites with 

Personnel Protective/Clothing Equipment. PTIEP1 should visual check that persons 

working on site use protection appropriate to the risk and follow the reQUirement 

specified on !he Permit to Work. 

-All Visitors should be provided with Hard Hats and Safety Shoes. 

2. OTHER PROTECTIVE /SAFETY EQUIPMENT 

It will be prudent for PTIEP1 to prov1de certain equipment at each Site to provide 

protection or treatment of persons on Site. 

• Fire Extinguishers 

• FoamAFFF 

• Foam Mixer 

• First Aid Kit In office building 

• Eye'NSsh Bottle In laboratory 

• Stretcher end blanket at each location ( KS and UT) 

• Gas Meter ( Methan/Oxygen/Hydrogen sulfide ) at each location 

• Sorbent for Oil Spills stored at UT1-3 

• Safety belts stored at UT1-3 

• Safety Signs all sites 

j COde: LM.f'TTEP1..007.()3-fl.1 \ Revision No.1 \ EtrectM Date: 16 Janutry 2003 j 
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PPE SURVEY 

l:ifAQ 

EABS 

EYES 

Sun 

Dropped objects 

Bumps ( confined spaces ) 

Insects 

Noise 

Impact - Projecllles 

-Dust 

-Chemicals 

Radiation -Sun 

-Welding flash 

,MOlflH/NOSE/Ll!NGS 

Inhalation 

Ingestion 

Disease 

-Fume 

-Vapours 

·Dusts 

-Liquids 

·Solids 

Oxygen deflclent atmosphere::; 

Coda: I.M-PTTEP1.007-0J.R1 Revll(on No. 1 Ellee~ve Dtta: t6 January :2'003 

PTIEP1 Copy No: al 

HSE LOSS CONTROL MANUAL 
Page6ar6 

lWlOS 

Wlli 

EEfiS 

OIVChemlcals 

Dirt 

Hostile -Flora 

-Fauna 

Disease 

Impact 

Heat 

Oil/Chemicals 

Abrasion 

Hostile -Flora 

-Fauna 

Dropped objects 

Oli!Chemlcals 

Water 

Disease 

Hostile - Flora 

·Fauna 

COde: LM·P1TEP1.007-0J.R1 ReYts!On No. 1 EtrectiYI Date: 16 Januart 2003 



ftlfiN'U1fl fi.S 

Oil Spill Plan for Production Sites 



• 
PTIEP1 

Copy No; of 
OIL SPILL PLAN FOR PRODUCTION SITES 

Page 1 of 12 

m fXpl ORATION ANQ PROQUCT!ON pUBLIC CO.....J.IQ. 

PTIEP PROJECT 

OIL SPILl PLAN FOR PBOQUCJ!ON SITES 

CONTENTS 

1. Purpose 

2. Objecllve 

3. The Risk 

4. Responsibilities 

5. Categories of Splll 

6. Responses 

7. Reporting 

6. Resources 

9. communication 

APPI':NDIX 

1. PTTEP1 OIL SPILL EQUIPMENT 

2. CONTRACT NUMBERS FOR HEAVY DIGGER EQUIPMENT 

3. IESG OIL SPILL EQUIPMENT 

4. SRI THAI EMERGENCY EQUIPMENT 

5. SITE LAYOUT 

6. ENVlRONMENT IN APPROXMITY TO WELL SITE 

7. CRUDE OIL SITE ACTION PLAN 

8. OIL SPILL SITE ACTION PLAN 

9. GOVERNMENT AGENCIES 

10. CONCAWE BOOKLET 

Code: lM-PTTEPt.(l()5-<IJ...R3 Revision: 3 Elfactlw Oate: 16 Jamraty 2003 

PTIEP1 
CopyNo: of 

• OIL SPILL PLAN FOR PRODUCTION SITES 
Page 2of 12 

PTTEP PROJECT 

OIL SPILL PLAN FOR PRODUCTION SITES AT U~THONG AND KHAMPANGSAEN 

1. PURPOSE 

If Ollis spill during operations at Khampangsang and U-Thong or during transportation of the 

oil to Bangchak Refinery, for PTIEP1 staff and their Contractors to be prepared to lake 

Immediate action the spill and to minimize all Impact on the environment. 

2. Objective 

To routine prevent oil contamination on the ground, to ground water and water-course and 

wtten spills occur to: 

a) contain the spill 

b) clean the affected area to ensure no long term oil contamination remains as a result of 

the spill. 

3. The Risk 

3.1 Production Sites 

There Is negligible risk of blow-out and uncontrollable contlnuous flow to ground because of 

low reservoir pressure. The maximum spill potential Is therefore the unlikely toss of 

containment of the plant inventory, coupled with the failure of Instrumentation and procedures 

to stop the flow of on should: 

a) equipment (ega flange) fall 

b) high level shut-down fail to stop production 

Because sites are continuously manned, the risk of a continuous flow of oil to ground Is small. 
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• 
PTIEP1 

Copy No: of 
OIL SPILL PLAN FOR PRODUCTION SITES 

Page 3of 1.2 

Spills during the transfer of all to road tankers will occur. The frequency and size of spill will 

be controlled by the enforcement of gOOd operating procedures and close supervision dur1ng 

the loading process. Spills are likely to be small. 

3.2 Transportation 

The risk of oil spill during transportation In 200 bbl road tankers Is limited to any that are the 

result of road traffic accidents. The unlikely but maximum spill will be 200 bbl of hot (60o C) 

oil. However If an accident and spill occurs II could be in a highly sensitive area, with 

potential Impact on the environment and local community. 

4. Responslbllltles 

Chief PTIEP1 Is responsible for ensuring that oil spills are prevented by goOd engineering 

and procedural controls, and that staff are competent and have been trained. He is also 

responsible for pre-planning contingency arrangements (both human and material resources 

~nd procedures) should oil be spllled. Three areas must be considered: 

PTTEP1's own arrangements 

Sri Thai's (transponaUon contractor) arrangements 

C<Klperatlon with Local Authority Emergency Oepanments 

Operation Supervisor: responsible for ensuring operation procedures and plant Integrity are 

maintained t prevent loss of containment. Also responsible for training and supervising 

operators and contractors to both operate and maintain the plant effectively and to deal with 

emergency incidents such as oil spills. Operators must be trained In the emergency plan so 

they recognize when outside notification and assistance Is required. He is also responsible 

foc the maintenance of stock of Pollution Control Equipment as defined in this plan. 
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Safety Officer. Responsible for monitoring that the requirements of the Plan are met in 

practice In a formal annual audit and In ad hoc spot checks. 

5. Categories of Spill 

Category 1: Those that can be contained within the Site and cleaned up without resource 

to External Agencies. 

Spills of: <10 Barrels of Oil 

Category 2: Those that can not be totally contained with In the Site and will require the 

assistance of External Agencies. 

Spills of: >10 Barrels of Oil 

Category 3: Oil Spills during transportation of the Oil between the Sites and Bangcak 

Refinery (win always require the support of External Agencies) 

6. Responses 

The first priority In an all Spl!l Response is to deal with any Safety Hazards. Because of the 

Crude 01\ temperature and the low GOR, the safety danger Is limited to: 

Pool fires 

Effect of hot (60o C) Oil on persons' 

Thus, the first response should be to ensure that source of Ignition are removed from (or not 

allowed access to) the area of the spill, and persons must be prevent&<:! from making contact 

with the oil. 

Because of the high pour point of the oil it Is probable that the oil wilt 

a) quickly become viscous 

b) not permeate far Into the ground unless the ground is very porous 

COde: LM-PnEP\.00~3-RJ Revl~ion: 3 Effectlv~ Date: 16 January 2003 



PTIEP1 

• OIL SPILL PLAN FOR PRODUCTION SITES 
Copy No: of 

Priorities 

1. Safety (Safety of Peopleffhreat of Fire) 

2. Shut otf source of Spill 

Prevent the oil entering drains and water-courses 

Contain the split In a small an area as possible 

Use sorbents (<1 bbl spill) or vacuum pump to recover the oil. 

-
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3. 

4. 

5. 

6. Remove all contaminated son etc. to a safe and environmentally acceptable disposal 

(Well-site pits and temporary pits must be ptaslic lined before dumping contaminated 

sontnto them.) 

Note: If Oil enters drains or water courses, every attempt must be made to prevent It from 

flowing into sensitive environmental areas by the use of bunds, booms, etc. 

Category 1 Sp!Us 

likely to be all site spills of up to 10 bbl and all larger spins that are contained in tank bunds, 

\Yell head cellars etc. 

<1 bbl: 

1. 

2. 

3. 

Site operation/Guard Informs Operation Supervisor 

Operator applies above prior!lles 

Using avallable resourches-SOrbalde, shovels etc. remove an on and contaminated 

soil in plastic bags. 

Up IO 10 bbl: 

1. M procedure for<1 bbl 

'1. Operation Informs OPA and attends site of sp!11 

3. Operation Supmvisor decides of External Resources are needed {eg mechanical 

digger) (Calegory 2 Spill) 
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>10 bbl 

Spill contained in Bund/Cellar 

As' up to 10 bbl spill. 1. 

2. Optaln vacuum pump to pump on back Into tank {or road tanker) as soon as possible 

before crude becomes too viscous to pump. 

Category 2 

>10bb1 

Spill on open ground 

1. 

2. 

3. 

Operator calls Local Fire Brigade to 'Stand-by' In case of fire. 

Operation Supervisor calls in external resources as needed to dig bunds etc to 

contain spill. 

Emergency Team In Bangkok monitors Site controls and actions and supports the 

Production Supervisor. It Is probable that the Operation Superintendent will delegate 

a person to travel to the site of the spill. 

Category3 

Transportation spills wilt be notified to the Transportation Contractor (Sri !hal) by the Driver or 

by the Local Authorities. 

It will be the responsibility of Sri Thai to have contingency plans and organization to deal with 

an transportation emergencies Including on spills. They must also have material resources 

necessary for dealing with all transportation Incidents. PTTEP1 wil1 audit these plans and 

organization. 

Code: lM·PTTEPT-QOS-03-R3 Revision: 3 El!eca~ 081&: 16 January2003 
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Sri Thai plans must include the timely notification of an emergency to CPA. For a serious 

incident lhe Emergency Plan will be activated. It Is the responsibility of the Emergency 

Controller (CPA) to monitor and if necessary take control of the Incident. 

7. Reporting 

All Spills must be reported using Accident Report. 

All Spllls of> 1 barrel must be reported Immediately to the OPA, who will inform Main Office 

(See the Emergency Response and OU Spill Plan) 

B. Resources 

Appendlxl lists the PTIEP1 Oil Spill clean-up equipment which is available at site UT1-3 

location. 

Appendix 3A llsts the OU Spill equipment which Is held by other 011 Industry Environmental 

Safety Group (IESG) members wtllch can be requested through the iESG representative 

contacts In Appendix 3B. 

~lists Sri· Thai's Equipment. 

8.1 Environmental/Oil Spill Advice 

Advice is available through IESG seo appendix (38} lor list of contract number 

9. Communications 

Appendix 9 lists contact telephone numbers for relevant government agencies which should 

be notified In the event of a major split. 
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PTIEP1 OIL SPILL EQUIPMENT 

DESCRIPTION TOTAL 

1. SHOVELS 6 EA 
2. SORBENT 35 PACKS 

3. SAND BAG FILLED 

WITH SAND 115 EA 
4. EMPTY SAND BAG 40EA 
5. RAKES %EA 
6. PlASTIC BAG 40EA 
7. SQUEEGEE MOPS 4EA 
6. PORTABLE SUCTION PUMP 1 EA 
9. STEAM CLEANER 1EA 
10. 4" FLEXIBLE HOSE 1EA 
11. SAFETY VEST 4EA 

12. ACCESS TAPE 4EA 
13. GLOVES 30 EA 

14. FLASHLIGHT 4EA 

15. PLASTIC BOX 1 EA 

16. CANVAS 2EA 

17. RAG 30 EA 

16. CLAY 4 EA I 

' 19. WHISTLE 4 EA 
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CONTACT NUMBERS fOR HEAW QIGGER fOU!PME!f( 

SUpHAN BlJR! 

Phon Garage 

Cho Cholemchal 

NAt(ORN pAntOM 

Mr. Aroon Loaaroon 

Sophon Crane 

BANGKOK 

Suantang 

Suphanburi 

Thongsahaklt Co., Ltd. 

Somboonsap Contructlon Co., ltd. 

Amarit & Associate 

Tel. 

(035) 599 227 

(035) 522 454 

(034) 351 931 

(034) 252 259 

255 437 

2841045 

284 1903 

457 0833 

457 1569 

361 1020 

Copy No: of 
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AppENO!X2 

Fax 

255 576 

284 0516 

3811209 
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A: IESG OIL SPILL EOUIPENT 

B: IESG MEMBER CONTACTS 
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AppENDIX 4 

Sd Thai Emergency Equipment 

1) Fire Extinguisher 

Yolll llllanll!l< Illll<! Slzo 

Suphanburl 5 Dry chemical 201b. 

(Ammonium Phosphate) 

Klongtoey 5 Dry chemical 201b. 

(Ammonium Phosphate) 

2) A pump with suction capacity of 12,000 liters/hr. 

3) In emergency, Sir Thai wlll hire heavy dlQger equipment from the nearest place to the 

accident scene. 

ao tonne crane Is available at Nosree Yard for Bangkok Metropolitan areas. 

4) Service area by 

Klongtoey Vard 

Rangsit Yard 

Suphanburl Yard 

• Bangkok 

- Suphanburi and Bangkok 

-Within 50 km. Radius of Suphanburl 

However this also depends on which Yard can be contacted first in emergency. 
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COVERAGE 
This generic maintenance strategy is written to cover all the bulklines within Thti Shell. 
Within Thai Shc:U the term bulkline is used to define piping from well sites to the Centn.l 
Production Station. There are Wo bulklines, which connect the well site installation to 
each other. The bulklinu consist of oil production linn (oil, gas and wa.tcr), water 
injection lines (produced wa.ter), main gas lift lines (high-pressure gas) and gas 
production lines (wet gas). Equipment covered with this stntegy is defined with 
Equipment Qass Code 'PLBL' in Thai Shell Computerized Maintenance Management 
System ~MMPOWER). Equipment specific inspection stn.tegy will be further optimized 
through Risk Based ln~pection studies. 

OBJECTIVES 

The objeetivu of the maintenance strategy is: 
To demonstn.te and maintain the technical integrity of (safety critical) assetS. 
To fulfil maintenance acti\'ities in the most business-dficicnt manner by 
effecti\-e and efficient deployment and use of resources. 
To improve asset reli2bility, a\-ailability and perfonnance and optimise 
maintenance efforts such th2t company ttrgets in tenns of product quantity, 
qw.lity and unit maintenance cost can be met. 
To have in pl:~.ce and opertte an auditab!e system of asset perfonnance and 

maintenance controls. 
To comply with 21l 2pplicable legislation and comp:~.ny HSE policies. 

REFERENCES 
A72-PH, Thai Shell Maintenance Philosophy 

API 570, Piping Inspection Code. 
NACE Standard RP0274-98, High Voltage Electrical Inspection of Pipeline 

Coating. 
NACE Standard RP01G9-9G, Control oC External Corrosion on Underground or 

Submerged Metallic Piping Systems. 
EP 2000-5008 Carbon Steel Pipeline Corrosion Engineering MAAual. 

ASME B.31.3 Process Piping. 
ASME B31.8 Gas Tn.nsmission and Di~tribution Piping System. 

STRATEGY 
There ue total of 337 km. ofbulklin~s with an avenge age of 11 years. The lines are not 
intt:mally coatt:d and are passing through culverts and road crossings. As such they are 
subject to both internal and extem1.l corrosion threats. The \\':Iter cut in produced oil 
(currently at SO% average) will:!.lso increase: faster with the introduction of water 

Ooo&ng. 
Currently the bulkline are inspected by extern-al point wall thickncs5 mea.~uremcnts. 
However coverage by this method is very low and doesn't :!.llow th~ impection of 
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externally PE coated section~ of the line which are more prone to extemalllnd internal 
corrosion by being the low points 1.nd wetted frequently. 

Corrosion threata: 
Intemlll corrosion: Currently the field operates with very low carbon dioxide contents 
and no hydrogen sulf.de. The water cut avenges at 50% across the field with some wells 
producing up to 90% water. With the introduction of the water flooding of the reservoir 
the W2ter cut will increase more rapid!)' than before. 
Sand erosion: Some wells are producing high percentage of sand however this sand is 
believed to be dropped already at the first manifold after choke. 
External corrosion: Bulklines passes through culverts and road crossings. At that 
section the line is nonnally PE coated with additional protective wrapping. No cathodic 
protection is applied. 

Inspeetion frequeneies: 
The interval between piping inspection! shall be established and maintained based on 
corrosion/erosion rate and remaining life c:~.lculations. The inspection frequency will be 
calculated by applying and inspection f:lctor to the remaining life. The inspection factor 
will be based on Risk Based Assessment (RBA). A default factor o£0.5 will be used if 
RBA has not been conducted. 
Piping inspected periodically by excavation shall be inspected in lcmgths of 2m-2.5 m 2t 
two location~ (one dose to the well he:ld the other dose to the manifold). Exca\·ated 
piping shall be inspected fult circumference for the type and e:<tent of corrosion (pitting 
or general) and the condition of coating. lf inspection reveals damaged coating or 
corroded piping, addition:~.! piping shall be exc:~.vated until the extend of the condition is 
identified. 
Note: Advanced inspection techniques are been continuously explored (e.g. Long Range 
Ultrasonics, Pulsed Eddy Current) which may diminate the need for exc2ntion or 
removal of the section of the co:lting for ultrasonic wall thickness measurement. So far 
these techniques h:l\'e not been able to produce equi\'a.lent results. Intelligent Pigging of 
the 6" lines are planned for Ql 2002 and the data will allow more accurate calculation 
and estim:ltion of the remaining life of the bulklines. 
The Company Technical Integrity focal point using the formula provided in ASME 
B31.8 will evaluate local\}' thinned areas. 
The follow;ng provides the m:o:imum frequencies: 

3 months: 

6 months: 

1 year: 

Transfonner rectifier output survey (Cathodic Protected lines only). 

Pip~ to soil potential survey (Cathodic Protected lines only) 

New installed bulklines: (One o(f inspection); ultrasonic wall thicknes~ 
measurement and pipe coating holiday survey for sections which arc under 

culverts. 
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Visual inspection of l:~.uncheu/recei\·ers. 

5 years (or based on Remaining Li~e) 
Ultrasonic wall thickneu measurement at bare metal sections and at coated 

sections. 
Pipe coating holiday survey at PE coated or wrapped sections. 
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COVERAGE 

This generic maintenance sttll.tegy is written to cover the well flowlines and well gall lift lines 
within Th~ Shell. The term flowline is used to deftne the line from wtllhead to the first common 
manifold including the part of the manifold, which is directly connected to the well (I.e. the 
section after the choke valve). Equipment covered with this strategy is deflf'Led with Equipment 
Type Codes 'PLf<'L' or 'PLGL' in Thai Shell Computerised M2.intenance Management System 
QMMPOWER). 

OBJECTIVES 

The objectives of the m:tintenance strategy is : 

To demonstrate ~d maintain the technical integrity of (safety critical) assets. 

To fulft.l maintenance activities in the most business.efficient manner by 
effective and efficient deployment and use of resources. 
To improve asset reliability, availability and performance and optimise 
maintenance efforts such that company targm in term5 of product (juantity, 

qlWity and unit maintenance cost can be met. 
To have in pb.ce and oper~te an aur.litable system of asset performance and 

maintenance controls. 
To comply with all applicable legislation and company HSE policies. 

REFERENCES 
A72-PH, Thai Shell Maintenance Philosophy 
API 570, Piping Inspection Code. 
NACE Standard RP0274-98, High Voltage Electrical Inspection of Pipeline 

Coating. 
NACE Standard RP0169-96, Control of External Corrosion on Underground or 

Submergr:d Metallic Piping Systems. 
EP 2000-5008 Ci.rbon Steel Pipeline Corrosion Engineering Manu1l. 

ASME :B31J Process Piping. 
ASME 831.8 Gas Tr:ansminion and Distribucion Piping System. 

STRATEGY 
The need for the regular inspection of flowline$ on Thai Shell facilities to assure integrity in 
service is identified in Thai Shell M'lintenance Philosophy and also in Statuto!)' Regti.lations. 

Flowlines: 
In Thai Shclls the wells :a.re drilled from common well site \oc:a.tions ~nd grouped in tnanifolds 
after a short distance from wellhead. TI1erefore the flowlines mcntioned in this ~trategy represent 
lines with 100 meters average length from wellhead to the manifold. 

Con:o:fion threau: 
Internal corrosion: Currently the field operates with very low carbon dioxide contents :a.nJ no 
hydro~n sulfide. The water cut a\'c:ragcs at SO"to acruu the field with some WC"lls producing up w 
90% water. With the introduction of the water flooding of the reservoir the watcr cut will 

increase more rapidly than before. 
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Sand erosion: Some wells ace producing high percentage of sand and sand erosion takes phce at 
'T' junctions at the downstream of the choke. 
External corrosion: A large portion of the flowline is underground. That section is protected 
against external corro,ion by protective wn.pping. No cathodic protection is applied. In some 
well locations that section of the flowline is routed through open concrete trench and some have 
no prOtective coating, as such they are more vulnerable to external corrosion. 
Well gu ~ft lines: 
External corrosion: Same as wdl flowlines. 
Internal corrosion: The tift gas is gncrally dry. However v:ith the introduction of wet gas wells 
directly to the g;\.' lift system there is a increasing risk of intenal corrosion. 

Inspeetion frequencies: 
1he interval between piping inspections shall be established and maintained based on 
corro~inn/erosion rate iU\d remaining life calculations. The inspection frequency will be 
ci\lculated by applying and Inspection Interval Factor (II F) to the remaining ~fe. The inspcction 
factor will bc based on Risk Based Assessment (RBA). A spreadsheet tool or Shell Groupo 
software will be used for this process. Default IIF of 0.5 will be used if RBA has not been 
conducted. 
Note: Advanced inspection techniques are been continuously explored (e.g. Long Range 
Ultwonics, Pulsed Eddy Current) which may eliminate the need for excavation or removal of 
the !ection of the coating for ultrasonic wall thickness measurement. So far these techniques have 
not been able to produce equivalent results. 
The Company Technical Integrity focal point using the formula provided in ASME 831.8 will 
evaluate locally thinned areas. 
The following provides the maximum frequencies: 

1 Month: 

2 Months: 

6 months: 

1 year: 

Wells with high volume of sand production. Ultrasonic wall thickness 
measurement :at elbow and T sections aftec the choke of the flowline. 

Wells with medium volume of sand production. Ultnsonic wall thickness 
measurement at elbow and T sections after the choke of the flowline. 

Wells with low volume of sand production. UltC11SoniC wall thickness 
measurement at elbow :and T sections after the choke of the flowline. 

N~w installed flowline and gas lift line: (One off inspection): ultrasonic wall 
thickne~s mc:I.Surc:ment and pipe coating holid:a}' surve)' for excavated section. 
Flowlines and ga~ lift lines in open trenche~: Uhra~onic well thickness 
mea~uf<:ment (w1coatc:d pipe) or pipe co>lring holiday survey {coated pipe) 
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Ultruonic wall thickness measurement at cxca\.,tcd section (both flowline and 

gas lift line). Piping inspected periodically br cxavarion shall be inspected in 
length• o(2m-2.5 mat two locations (one dose to the well head the other dose 

to the manifold). Exavatcd piping shall be inspected full circwnfcrcncc for the 
type and extent of corrosion (pitting or general) and the condition of coating. If 
inspection rtVCais damaged coating or corroded piping, additional piping shall 
be UC2\"1ted until the extend of the condition is identified. 
Pipe coating holiday survey at excavated section {both flowline and gaslift line). 

Calculation o~ minimum allowable piping wall thickness 
The minimum allowable piping wall thickness (MA1) for piping is based on the higher of two 
thicknesses: 

Wall thickness requi«d for pressure competency. 
Note: Wall thickness required for pceuure competency can be calculated with 
the following formula (as per ANSI BJ 1.8) 

t=P•D/20•S•F•E 

Whm 
D= Nominal Outside Diameter of pipe, mm 
P= Opw.ting pn:ssuce, batg 
S= SpeCfied Minimum Yield Strength, MPa 
F= Design Factor, 0.72 for wellhead flowlines 
E= Longitudinal weld efficiency, use I 
t= MAT,mm 
Wall thickness tequired to cover other loading on the pipe, besides internal 
pressure, e.g. support loading, third party damage, vibration etc., which are very 

difficult to quUitify, often called the ''retirement thickness". 
Note: Recommended Retirement Thickness for Nominal i'L 1 

Sizes (NPS) 

' NPS (m) Reco~:~~e!)Retirement 
Thickness mm 

0.5- J 250 

4 3.00 

6 3.75 

8 4.50 

10 4.75 

12 4.75 

Thai Shell EXPIDr~tion and Producrion Compan· 

NCO/I Annroved by: 
NCDII 

File ref.: A71MS0051 

6 
Mi!.intain Wells and Facilities 

Maintenance Strategy 
Page 4 of4 

....:: ... v 

Tide Flowlines and Well Gas Lift Lines 

Installation Nl I Issue date I 08/07/05 

Strategy No. A72MSGOS I Version I 1.0 
'-----~---- -- ---- ----

Line standards 
A st:ltldard well Rowllne consist of the following sections: 
1 3"· SCH 160 line pipe and elbows, material API SL Grnde B (Yield Strength 241 MPa), from 
X-mu ttee until the choke valve. 
2 3"- SCH 80 line pipe and elbows, material API 5L Grade B, from choke valve to the 
manifold. 
3 1"· SCH 80 line pipe and elbows, material API 5L Grade B, drain line after choke valve. 

Gaa lift line~ an: 2" SCH 80 line pipe, material API 5L Grade B. 

Tablet. Li 'dedi d orilrinal wall thickn nc uu<a""' Uli&lll"''"''a "'·- --· .•. - ---- --~~~~-

Si:.:e (111) s,h oolmm\ WT(mm) 

1 80 33.4 4.55 

2 80 60.3 5.54 

J 80 88.9 7.62 

J 160 88.9 11.13 

Th~i Shell E:Q:Iloration and Production Comp311Y Limited 

NCD/1 Aooroved bv: NCD/1 

F1lc ref: A72MSOOSl 
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'Exploration and Production of Petroleum ' 

Company Name· 

Sites Registered: 

S1anoard: 

EAC: 

Dale of Re-Registration: 

Date of Expiry: 

Ce1iificate Number: 

'·:···· _,_, ,,,,, 

,...... ."/ 

PTTEP SIAM LIMITED 

S I Pn!iect, L22i43 Project 
555 Vibhavadi-I<ang,it Road 
Clwrucilak. Bangkoh. I 0900 Thailand 

• S I Conce-sswn :\rca 

,., Bung Phra Depm 

~ L22!43 ConJ:e.ssi1m Area 

• CNS f'v!aintcnance \Vorksh•.)p 

BS EN ISO 14001 : 2004 

2 

24'h O.;tober 2008 

24'" October 20 J i 

AJA97/1103 

-·-·I. 
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This is to certif\' thul 
rhe Enl'ironmenta! A1anagement Srsrems of 

PTTEP SIAM LIMITED 

~::::-_:::-!! 

'' I~ 

hal'e hecn assessed h_y AlA Registrors dnd regiszercd 

agoinst the requiremellls of' 

BS EN ISO 14001:2004 

Certiiicatt" No: .>'\.1/\97/! 103 

Dmeofl::.xpiry· 2'-l·JO.ll D<J!e of Re-Registration: 

1 
1, · \ • -, ·; 11/."o ,ft' :' :1 \1/o 1! /" ·, '-''• • ' ! ;f,, lo • "'' · "' · , t' •· • 'J" • '/ 1 ,' •,:. H ·, ·•• , '· ., J i. ". • ",/,:0 .. " 

02: I 2:97 

2 i.\ 0.08 
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STS GREEN CO., LTD. 
3123 "ti 5 mn~onMaTv~ohgnm thuaa1AI'Inu ii1ma'ihenm WMiAtl'!lllr'rlt 12150 

3123 Moo 5, Paholyothln-Lumlukka Road,ladsawal, Amphurl.umlukka, Palhtln'lthanl12150 

T•L: 02·153-7001-6 Fu.: 02·153-7007 

E-mail: grMn@sta.eo.1h; envfronrnent@stUo.th; m_green@hotmall.com 

M~iu~~D~UHH,~A~~i~~~1ftD1fl1"t"u~~V1fl1R 

TR"i"n1YI'iR~",i.ITit"iLii!IJJUIIi'ii..JM"D"'~J.I·LD ih~21!11!1 

'lJU..Ju'iHn tJem.ilu. i'f!l1aJ ;hfltil 

iifCl1itYI"n"il1'il 

U'1'l-t'Yi.:JlwfL"S\.t 
' 

U'1U.1.:Jt:n:::"r1Eh1 

-J~EitfiL1l1'YlB.:J • 

U1\III\180lol 

'YI3J1UL'VIIil : 

. ~ ~ 

.... ~~·~"'" 22·25 "'"!l""' 2553 

illl1iLOITiv-iOIUll:GhU>I\WWni'l : U~"'nofni1'1o"' UTM 47 Q 0592925, 1848606 • 

r;}"lf\tf_lmll1YHl101ff 
11 

ih••••••~•n~ 1,;,;;,, 1 oo 1~mall 
' 
~"·····~ll1~lo.i!iill 10 wma\1 • 
~llll:aa•~ll101lo.i!iill 100 1~~'"" • 
~\la:ail•~\11~1,;,;;" 10 '""'"" • 
~lla:aa•~\11~l>.i•ii" 100 l>~ma\1 • 
~\lll:ilil.~\ll~lo.ilii\1 10 '""'"" 

~~~•••a•~111~lli•ii11100 1>~mBII • 
~"""""·~~~,~1,;,;;1110 '""'"" • 

. ~ 

: 111,10il>=n£M UTM 47 Q 0587896, 1846060 

: .;.,~;ihm1nilo UTM 47 Q 0586517, 1848307 

: U1"'""'"oloi UTM 47 Q 0599413, 1843774 

~anT~'IilTI-:;)1YJ 
'YI\.bu 

22 n.~. 53 23 n.R 53 24 n.~. 53 

3JOJS1.J.:IJ. O.Q15 0.017 0.017 

:unJa11.11 . 0.010 0.013 0.011 

~nJll!J.aJ. 0.040 0.029 0.038 

3Jn)S11.3J. 0.022 O.Q15 0.016 

3JOJSU.11. 0.040 0.032 0.024 

>JnJau.>J. 0.022 0.018 0.016 

1JOJSU.:IJ. 0.041 0.034 0.035 

:unJau.11. O.Q19 0.014 O.Q16 

21 
A1111YI7fl\4. 

0.330 

0.120 

0.330 

0.120 

0.330 

0.120 

0.330 

0.120 

21 'YI111Uii.:J fi11l1'il'lfl\.tW11lth::n1~flm::n'l'l11n17~.:JLL1~~a11~L'IIi.:J"n1ii il.lTtJYi 24 ('W.fl. 2547) L~El.:J ri1'YI'U.~1l11il7!1U 
~l\1111Y<mmA111unmmAL~".t'1tJ u>:mALII>l'lfii•.o\IJ!Jn>l1 ••~ 121 ~illiVhA>I 104 • Mlll~ 22 nllm"" 2547 • • 

,~ rnl 9\i)l 1tm ·--·-·--·7·---------------·-··---··-
(l!.1.:J«11'flTHiL 1;luu't'n) • 

~..ij'1'Y11t'1fith::~1,.;'B.:J1Lfldl::~ 



...• _:~:-~..... -· .. 
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,g,.<V d c::l 0 <V 

tJ'i'UH l'EH'f H lflif il'i1.t 111!11?1 
STS GREEN CO., LTD. 

3123 \'1~ 5 mn"tMnTuSu..mgnm lh1.1aMflrl'l1!l 8-unolhgnm i-lwltnJt~:ulnit 12150 

3123 MooS, Paholyothi,..LumlukJQ Road, Lildsawal, Amphurlumlukka, Pathumthanl12150 

Tel.: 02-153-7001-6 Fax.: 02-153-7007 

E-mail: gn~an@sb.c.o.th: anvlronment@sts.c;o.th; sts_g111en@hotmall.com 

30 if~l'l1fUJ 2553 

-..nWiaiu1il.1Ram"fil11•r!t~~hA-n:uL-D:u£"11o.11h'liA1-fumuJo\loonl'!IH4.\Iou"i1"U1mill.l~nmU1"tj"T'"t'~" 
t'A1.101niAI"1'iiTi11Li;EJJJU.'I-'Iri'.1'1-'1'JUN~IJ4il ~"Ult!U1EJ 

t~El>1JJnffl J.lf!:n.au. a01:u .hflii 

1::Mi1.1-1'wfi 22-25 n•nzpAJJ 2553 

Location : U'1'1-1.l'i.::!1l'lfl~u 

Analyzer Model : --"AP"'-1 30.,0~E=-------------­

Serial No. : 1069 

Calibrator Model : _jjAP""I M""od~e~1~7~00"-----------­

Calibration Gas Cylinder 10 : __,AA,.L9~8~08"--------­

Certffied Date : 6 n11m-.:ill.f 2552 

Sampling Position : UTM 47 Q 0592925 1848606 

Monitor Period : 22-25 nmmmJ 2553 

Site Operator : u1vinim ti1'lU 

Serial No. : --"93~0'-----------------­
Concentratlon (ppm) : --'3~0~1~5-----------­

Expire Date : 6 n:umW'"~-~.f 2554 

fi1fl'l11JL'lill'l)'l-l.'tlrl-.)ri1'!1fl1-fu!l'IUJEI'I-I.DOl~ii'L:a~U 1 'li''l11l.::! (tml'l-l.tf1'1-1.lhu, ppm) 
l'lt'l1 

22 nm!J1fUJ 2553 

10.00-11.00 02 

11.00 - 12.00 0.1 

12.00 - 13.00 02 

13.00- 14.00 0.1 

14.00 -15.00 0.1 

15.00- 16.00 0.2 

16.00- 17.00 02 

17.00- 18.00 0.1 

18.00 ~ 19.00 0.1 

19.00 - 20.00 0.3 

20.00 • 21.00 0.1 

21.00 - 22.00 0.1 

22.00 • 23.00 02 

23.00 - 24.00 02 

00.00- 01.00 0.2 

01.00 - 02.00 0.1 

02.00 - 03.00 0.1 

03.00 - 04.00 0.2 

04.00 - 05.00 02 

05.00 - os.oo 02 

06.00- 07.00 02 

07.00-08.00 0.2 

08.00 - 09.00 02 

09.00 - 10.00 02 

Average-S hr. (Max) 02 

Max-1 hr. 0.3 

Min-1 hr. 0.1 

Standard-1 hr" 

Standard-8 hr-

23 nmlJ1fl1l 2553 

02 

02 

0.2 

02 

02 

02 

02 

0.3 

0.2 

02 

02 

02 

02 

02 

0.2 

02 

02 

0.2 

02 

0.2 

02 

0.2 

02 

02 

02 

0.3 

02 

30 

9 

24 OID!J1fl11 2553 

0.3 

0.3 

0.3 

0.3 

02 

02 

02 

0.2 

02 

02 

02 

02 

02 

0.2 

02 

02 

02 

02 

02 

02 

02 

0.2 

02 

02 

0.3 

0.3 

02 

('1-1.1EI'I'f.1'1fflnif LRP1t1'nif11l1ll.) 

qmlJ~11irN1mn:1f 
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- fU c:l c:l 0 fU 

U'i'U'H tflif 11 tflif O'iU. 1110~ 

STS GREEN CO., LTD. 
3/23 M~ s n""""aT!tihl-chi!nrn thuamAI'Intt D-umuhunm 9.nrl'Atl'!1JJ51i112150 

3/23 Moo 5, Pilholyothln-lllmh!IOOI Roa.d, La~, Amphur Lumlukka, Pathumth•nl12150 

Tel: 02-153-7001-6 Fax.: 02-153-7007 

E-mail: greRII@sb.coJh; 11nvironmll'lt@sta.co.th; sts_grnn@halm.JII..com 

30 i~-.,1fUJ 2553 

mt.sioi1no""am"filTI\rlliiR"lA71UL-m'um..11ooin!fA,funm.~o-w.on l!I'A1-w.un~m~u~L"lm:U1-w.lt\Ul~ tU 
fA1'.1mn1'w1-l1iffsmiiuuLl\'l<i.1M\lOII~IJ-LO d11Uitntl 

11DII1111ffl tlwtn.O'f". amJJ ;hrlft 

1=u+wl\toif 22-25 O'm!PAI..I 2553 

location: Ul\I.M~~bJ 

Analyzer Model : --"AP""-1 ~300"'-'E'-------------­

Serial No.: 1119 

Calibrator Model : _.oAP"'-1 ~M~od~e~l27~00,_ _________ _ 

Calibration Gas Cylinder ID : _.oAAL<>:9~8~0~6'----------­

Certified Date : 6 mJrnvi\lof 2552 

Sampling Position: UTM 47 Q 0599417 1843774 

Monitor Period : 22-25 nmmm.1 2553 

Site Operator : \1.1Uimirrl" iTl\1. 

Serial No.: _!!930!!!_ _____________ _ 

Con centra lion (ppm} : _.3~0~15.,_ __________ _ 

Expire Date : 6 n:umvi\4.11 2554 

fi1fl111.1L'ti:IJ1i'll.,tl~lhDfl1fuEJU:IJtJUtJn1'll'fli'il~[J 1 ,j;bJ~ (thului1uthu, ppm) 

"'" 22 nm!.J1fll.l 2553 23 01fl:!)1flal 2553 24 mn!J1fll.l 2553 

08.00 - 09.00 0.5 0.8 0.6 

09.00-10.00 0.4 0.9 0.6 

10.00- 11.00 0.7 0.9 0.8 

11.00-12.00 0.4 0.9 0.7 

12.00 -13.00 0.3 0.9 0.9 

13.00 - 14.00 0.2 0.9 0.9 

14.00- 15.00 0.3 0.9 1.0 

15.00 -16.00 0.4 1.1 1.1 

16.00- 17.00 0.5 1.0 1.2 

17.00- 18.00 0.6 1.0 0.8 

18.00- 19.00 0.4 0.9 0.6 

19.00 -20.00 0.2 0.6 0.5 

20.00-21.00 0.3 0.7 0.5 

21.00 -22.00 0.4 0.7 0.6 

22.00 - 23.00 0.5 0.7 0.5 

23.00 -24.00 0.6 0.7 0.5 

00.00-01.00 0.5 0.6 0.6 

01.00 - 02.00 0.6 0.6 0.6 

02.00 - 03.00 0.6 0.7 0.6 

03.00 - 04.00 0.5 0.6 0.6 

04.00 - 05.00 0.5 0.6 0.7 

05.00 - 06.00 0.3 0.6 0.6 

06.00 - 07.00 0.5 0.6 0.6 

07.00-08.00 0.6 0.6 0.5 

Average-S hr. (Max} 0.4 1.0 0.9 

Max-1 hr. 0.7 1.1 1.2 

Min-1 hr. 0.2 0.6 0.5 

Standard-1 hr" 30 

Standard-a hr• 9 

0(}_- \Ji 
......................... ········-- ---



c:..CV etl d 0 CV 

u-au11 tflil 11 tfla n-au. 111nlil 
STS GREEN CO., LTD. 

3123 'K~ s n'l'"n"Kafnm..ihenm lhuaa1Aft7l!l 1hanmhl!nm ;i'.mi'Atlrplm£1 1215<1 

3123 MooS. P.;hoJyothln.Lumlukb Ro.ad, Lolldsaw.;l, Amphurlumrukk.;, Pathumth.;nl 12150 

ToL: 02-153-70(11-6 Fu.: 02·153-7007 

E-m.;IJ: gnHin@sts.co,th: onvironment@=;ts.co.th; sts_gnHin@hotmall.eom 

30 ft.0,.,1fllJ 2553 

M1Wioiu'lo>3uamnln\li'lillihH-nu~-Dui'\uJo>3fi1!1'1"T!ii·Jw"l'iloon11llil1lltu·nmmflu7L'lfll.,n\I.~"T,i{L~llt 
TA,.,n,nia~""··iiiT!il'fLauuuM<i.nn"o"~u.J.o if'lllt:D!nll 

'11o>3u7~ tl111n.au. amu .nn!il 
'l:M·h.'i"';:t 22-25 n7n!J1AU 2553 

Location : 'U1~ri" l'llifL~~ 

Analyzer Model : _,AP"'-'1 2~00""E'-------------­

Serial No. : 089 

Calibrator Model : --'A~P~l ~M~o~d~elL7~00"'----------­

Calibration Gas Cylinder 10 : -"""-<>=9~80""6'---------­

Certified Date : 6 nllmvrwzf 2552 

SampHng Position : UTM 47 Q 0592925 1848606 

Monitor Period : 22-25 nmll1fllJ 2553 

Site Operator : lnuimin'l J'11\L 

Serial No.: -"93"0'----------------
Concentration (ppm): _,44~-~0~3 ___________ _ 

Expire Date : 6 nllm1'lwrf 2554 

fi1fl111lL'lill"liWt1El.,fi1"11h1mL~U'tilDEJO't'l:ltiiu~U 1 i·Jl1J-3 {th'"t'"...r,u:r,,uh"U., ppb) 
L"llil1 

22 nm~1flll 2553 23 nm!Jlflll 

10.00 - 11.00 0.2 0.6 

11.00- 12.00 0.2 0.3 

12.00- 13.00 0.3 1.0 

13.00 - 14.00 0.2 02 

14.00 - 15.00 0.1 1.1 

15.00- 16.00 0.1 0.6 

16.00- 17.00 0.1 12 

17.00- 18.00 0.1 1.1 

18.00- 19.00 02 0.9 

19.00- 20.00 0.6 0.9 

20.00-21.00 0.3 0.2 

21.00- 22.00 0.7 0.5 

22.00- 23.00 0.6 0.4 

23.00 - 24.00 1.0 0.9 

00.00- 01.00 0.5 02 

01.00- 02.00 1.0 0.6 

02.00 - 03.00 0.5 12 

03.00 - 04.00 02 0.8 

04.00 - 05.00 0.4 0.9 

05.00 - 06.00 0.9 1.7 

06.00- 07.00 0.6 0.5 

07.00-08.00 0.1 0.8 

08.00 - 09.00 0.7 12 

09.00 - 10.00 0.1 0.6 

Average-24 hr. 0.4 0.8 

Max-1 hr. 1.0 1.7 

Min-1 hr. 0.1 02 

Standard-1 hr.• 170 

~ : * ~111ui1~ fi1V1i'l'lflUm3Jth::ml'lflm::nnllm7ibu."l~ialJu..,;.,'ll1il ;).Uti~ 33 (W.I'I. 2552) 

1flEJli'"lbJ lh::mfll\L'l111fi~'i1'1!-~tln'tt1 ~~11 126 flauWun:t 114 ~ a~1ll.~ 14..hwffii'!2~qz 
(j, ' _ •• -;::~r: 1· 

(ti;f,·i 
~:..;: ~ .a, 

w~§t::.;cfn. 
·-----~~~5-?.,l-;;;:_;;.-~;~f~.~---·----

c r({(;~~iWh~'·'~liJ} 

2553 24 mnn1fllJ 2553 

0.8 

0.5 

0.1 

0.8 

0.1 

1.0 

0.8 

0.1 

0.1 

0.3 

0.4 

0.3 

0.6 

02 

0.3 

1.3 

22 

0.9 

1.6 

0.9 

02 

12 

0.8 

0.6 

0.7 

22 

0.1 

(U1EJW~~nif Li'iHtinffim~) 

IJmtrf!lJ~a.,!)Lfln~~ 



Location : UiU1'1'11.tdW 

C:..IU d d 0 Q.l 

triUt'l tiHf t1 tflil O'i'U 1110~ 
STS GREEN CO., LTD. 

3123 ,~ 5 Ml.\41untTll~<h<Jnm lhtJaMatt7UJ O·nm:nh9nm i,,ifnhpuni 12150 

3123 Moo 5, Paholyolh!n-lumlukka Road, Ladsawol!, AmphurLumluldta, Pilthumthilnl12150 

T•l: 02-15J..700f-6 Fax.: 02-153-7007 

E...rnall: g'"~co.th; •nvlroniiHint@sts.co.th; fls_grotn@hotiNIII.com 

lnWiolu1o,~am"IfiTr.l-l~ihR71JU.iu.U",o"rhul"T'm;m.l~oanluR.,"1J"'ltnmi'CU,"'""o"lJl 

ff11,Jffin1iii\foliJTR1LifVUU'M~>l'MUO,J~U·LD ft1\fo'21U1V 

tJD,JU~lHl tlR!1.ftU. ftU1aJ ;)-n}A 

"I::~rir.ri"~ 22-25 n1n!JIAJJ 2553 

30 R~\'11flaJ 2553 

Ana~erMod~:~AP~I~2~00~Ao_ ____________________ _ 

Sampling Position: UTM 47 Q 0599413 1843774 

Monitor Period : 22-25 mnlJ1flaJ 2553 

Serial No. : 235 

Calibrator Model : --"AP"'-1 M.,od~~"-'7~00"-----------­

Gaflbration Gas Cylinder ID : --"AAL""98""06"'--------­

Certffied Date : 6 na~m..ruf 2552 

Site Operator: ll.1lJBl1int 1hm 
Serial No. : ..c9,;3"'0'----------------------------­

Concentration {ppm) : _44"".0"'''--------------------­

Explre Date : 6 nllll11-~Uf 2554 

fi1fl11ll~1iaJ1i"U.'lla~li1ra'lulmL'\IUlilEilln'l.'l!fli'l~ll 1 i1l11.:J {ihutu-Wuinuhu, ppb) 
l"lfl1 

22 mn!)1flaJ 2553 23 mn:!J1fliJ 2553 24 nm:!J1flll 2553 

08.00 • 09.00 2.7 2.1 3.0 

09.00 - 10.00 2.7 3.1 2.9 

10.00 ·11.00 2.9 2.1 2.1 

11.00-12.00 2.7 2.1 2.1 

12.00- 13.00 2.0 2.1 1.9 

13.00- 14.00 1.9 2.1 1.8 

14.00. 15.00 2.1 42 1.5 

15.00 . 16.00 2.0 2.8 2.5 

16.00. 17.00 3.6 2.5 1.3 

17.00- 18.00 3.1 2.5 2.6 

18.00. 19.00 3.2 3.5 2.9 

19.00. 20.00 3.6 1.4 6.3 

20.00. 21.00 2.7 1.7 3.7 

21.00. 22.00 3.0 2.1 3.1 

22.00 • 23.00 32 2.0 3.7 

23.00 - 24.00 3.4 2.6 3.6 

00.00. 01.00 2.1 2.7 3.4 

01.00. 02.00 2.0 2.7 3.7 

02.00 . 03.00 2.2 3.3 3.1 

03.00 • 04.00 2.8 3.2 3.3 

04.00 - 05.00 2.9 3.7 32 

05.00 • 06.00 32 3.9 4.1 

06.00. 07.00 42 4.3 3.5 

07.00-08.00 3.3 3.1 3.6 

Average-24 hr. 2.8 2.7 3.0 

Max-1 hr. 4.2 4.3 6.3 

Min-1 hr. 1.9 1.4 1.3 

Standard-1 hr: 170 

lnnm~fl : • 1'1muti.:J fi1ll1fi1J1Ufl11llh::mf'lflnL::nnvm-ni.:Jll1~Hru1Ju..,;~'l!1it \l.'IT1.l~ 33 ('IU'I. 2552) L4a.:J rh1'1~~UJ1fi7!1Ufilll1cu\~1fl·n1u'lflaun'l,:fliuunu1ml'l 
l~w"tt1\tl tl"l::n11'1l~n'l!r1'l'ii1~Lun:tn uia~ 126 flaw~~f'l~ 114 .:J fl~-lu~ 14 «t"M~~~.~¥2 

~ "\ <::-·. ·:"::~ !·'·~ 
fr: -~ ~~) 

__________ 21~--~.... ·------~~:-\[1,... --·-..... ~-~ ......... 
<~•u:Siifl il'11'1!1) ~ ... r~M~-;Jta~ttt~t' <u•!J~.:Jlfflnif Liif'll'int13J1\4) 



o::>o.<U .::1 .::1 0 <U 

U'iU11 lfliif 11 lfliif fl'itl. tnfllil 

STS GREEN CO., LTD. 
3123 'M~ 5 O'll"W.?nmTu&w...hgnm thuarnftftTl!l ii·unmhgnm W'M1Rtl'l~llnii. 12150 

3123 Moo 5, Paholyothi~Lumlukka Road, Ladsawal, Amphur Lumlukka, Pathumlhoml12150 

T•L: 02-153-7001-6 F;sx.: 02-153-7007 

E-mail: gi'IHin@sts.co.th; onvironmant@sts.co.th; sts_grecm@hotmail.com 

30 i~.,1fl:U 2553 

MlWftoi'u1il..:ll-lam1i!.Tl\l-li!."hRT1JJL1i:u1iwuo..:~ri-miaLYloi1Raanl'tfj\1\lotJntnn1A'1Iut.~\ll"'Ytif'L3\Io 
'£R1\Int1li~"'1iffi!.1LiiiJJJUMa\IMlf,O\I~JJ-Lil if'l'KtllniJ 

'!10\IU~ 11!;1ll.ifl-l. ifiJ11J ;hii'R 

1::M.oi1\l-l"'~ 22·25 010!)1R:U 2553 

location: 1Iru.ri.:~ll'ilJL3u 

Analyzer Model : _A<><:P~I1~00""'E'--------------­

Serial No. : 2n 

Calibrator Model : _A~P~I~M,od~e~1~7~00'-----------

Calibralion Gas Cylinder 10 : _AA,L~9~8~0~6 ________ _ 

Certified Date : 6 n:um'V7141i 2552 

Sampling Position : UTM 47 Q 0592925 1848606 

Monitor Period: 22-25 mnmfl:u 2553 

Site Operator : ll.1tlimim J,-m 
Serial No. : _l!93!!0t_ _____________ _ 

Concentration (ppm) : -"4~5-~6~0 ___________ _ 

Expire Date : 6 nun1'1iuli 2554 

fi1f1112JL'2ia.J'1i'"'llil\lr'i1'lliiul'Jerflflailnl'lliii>l;u 1 iiUJ.:~ (R114luv7ui1'"ft-lu, ppb) 
L1~1 

22 nl0:!J1fl:IJ 2553 23 0111:!J1fUJ 2553 24 mng1m.1 2553 

10.00-11.00 12 4.6 16.6 

11.00-12.00 1.3 1.8 152 

12.00- 13.00 0.8 3.3 15.7 

13.00- 14.00 2.1 7.4 17.8 

14.00 -15.00 0.1 72 18.4 

15.00- 16.00 0.1 9.1 18.5 

16.00. 17.00 1.1 11.3 18.9 

17.00- 18.00 0.1 13.7 20.5 

18.00- 19.00 1.9 15.0 22.8 

19.00- 20.00 1.5 15.4 22.9 

20.00 • 21.00 02 15.1 21.9 

21.00 - 22.00 1.9 152 22.9 

22.00 " 23.00 42 15.5 22.4 

23.00 - 24.00 5.1 16.3 22.9 

00.00 - 01.00 4.1 16.0 22.3 

01.00 • 02.00 2.7 16.4 22.5 

02.00 - 03.00 3.3 16.1 21.8 

03.00 - 04.00 4.3 16.4 21.5 

04.00 • 05.00 4.0 16.4 21.6 

05.00 - 06.00 3.5 16.9 21.5 

06.00-07.00 3.6 17.1 20.8 

07.00-08.00 7.0 17.0 20.6 

08.00 • 09.00 7.4 112 20.8 

09.00 - 10.00 7.1 16.7 202 

Average--24 hr. 2.9 13.2 20.5 

Max-1 hr. 7.4 172 22.9 

Min-1 hr. 0.1 1.8 152 

Standard-1 hr.• 300 

Standard-24 hr:• 120 

_______ r::JJJ:_~------



g,CV dl dl OCV u-au11 ttJif 11 tt~a n-au. mnlil 
STS GREEN CO., LTD. 

3123 "~ 5 mmmtafu~Menm thuaMfiUnu Uunechgnm ~~"KiRLIIJIIn-rli. 12150 

3123 Moo 5, Paholyothln-l.umlukka Rom,LadsotvAI, Amphurlumlukka, Pathumthanl12150 

TeL: 02·153-7001.-6 Fu.: 02·153-7007 

E-11101111: gl'811n@sts.co.th; environiTICitlt@$ts.co.th; sb..JP""Nn@hotm.lll.com 

30 i.0.,1fi:U 2553 

M\WSaitJ'til.1r.lam'IRnrli!MR,u~1iaJ:A'·wuo.Jri'1t!i'alftofljloonltijl"'l"untnn1fftl'l'I\'H'I\D.1lJi 

TR'I.1m'llt&;~'l\1ilTRniiuullM<i-'""il"~u-~o <i'l'l\~tntt 

11£NU~tifl tJfll'UIIol. iUI1a! f1rlR 

~+wr"ii 22-2s mn!pAu 2553 

Location: Ul'uwtul.o'W 

Analyzer Model: -"I>J'!:LI ~100/!!!:A'-----------­

Serial No. : 843 

Calibrator Model : _I>J'=I~M=od~el._.7~00,_ _________ _ 

Calibration Gas Cylinder 10 : _AAL""~9~8~026 ________ _ 

Certified Dale : 6 nl.lm~uf 2552 

Sampling Position : UTM 47 Q 0599413 1843774 

Monitor Period: 22-25 nmmflll 2553 

Site Operator : ll.1tlimhn i'llll. 

Serial No. : _Jl930~---------------­

Concentratlon (ppm) : -'!452-~6~0-----------­

Expire Date : 6 mlll1~Wzf 2554 

fi1FlTl:JJ~'Ii:u'lill.'tlti.or11'11'ill'l~vlaftRaanL<ntii-t~.gtl 1 ~1l.l.o (ihulli.~US1ll.lhll.. ppb} 
r:m1 

22 mn!J1flll 2553 23 0111!J1fUJ 2553 24 n10!J1flll 2553 

08.00 - 09.00 0.4 1.6 0.4 

09.00. 10.00 2.7 1.6 0.5 

10.00-11.00 0.5 0.3 0.4 

11.00- 12.00 0.3 0.3 0.5 

12.00- 13.00 0.4 0.3 0.4 

13.00-14.00 0.2 0.3 0.4 

14.00- 15.00 0.2 0.4 0.4 

15.00. 16.00 1.8 0.5 0.5 

16.00- 17.00 0.6 0.3 0.5 

17.00- 18.00 0.5 0.4 0.5 

18.00. 19.00 0.5 0.4 0.5 

19.00- 20.00 0.4 0.4 0.4 

20.00-21.00 0.3 0.4 0.4 

21.00-22.00 0.1 0.3 0.4 

22.00 - 23.00 0.1 0.3 0.4 

23.00 - 24.00 0.2 0.4 0.4 

00.00 - 01.00 0.2 0.4 0.4 

01.00. 02.00 0.1 0.3 0.4 

02.00 - 03.00 0.5 0.4 0.5 

03.00 - 04.00 0.4 0.4 0.4 

04.00 - 05.00 0.3 0.4 0.4 

05.00 - 06.00 0.3 0.3 0.5 

06.00- 07.00 0.4 0.3 0.5 

07.00-08.00 0.3 0.3 0.5 

Average-24 hr. 0.5 0.5 0.4 

Max-1 hr. 2.7 1.6 0.5 

Min-1 hr. 0.1 0.3 0.4 

Standard-1 hr: 300 

Standard-24 hr.- 120 

m!J!!!ID! : • lU.ntJti.o fi1:u1m.fJll.fi1:Uth:mf'lflm::nu:um1i.ou-:~iiSa:uu.vi~111~ nUurl21 (Yut 2544) L'fo.o ri1l'l~fl:ll1i17.flll.fhffi'fri~;t~~Ert'l.flavnL'11~1uuntnml"' 
1fltJ-k-:~Mll.na11 4"-:~l:u~ 1h::mHl~T11Ffi~"i1'1!~un~1 ui:u 118 flBll.~~~"~~ 39 .:~ l'l,r, 39 -ill.ilso ~:u:tr~.tru2544 

l'lmtlii.o fhmfll:n'llfl1:Utb::ml"'fltu::nnllm1i.ou-:~flau:uu.vi.o'lnfi iLUuil24 (Yi.l"'. 2547) L1a.o ri1l'lll.fll.l1m.flll.fl,CIU11"YiEnmfll"lluntl1ml"'1fw-k-:~'1.l 
.. ~ GRz.-

th::mfll'll"Tl"'lii~'ii1~Ll.lnl:t-1 L~:u 121 flDli.YiU'I'If 104 .o a.o1"uil22 rlutJ1t1~51"7.:":.?:::::.~~ ..:_. 

(ST$; 

····---~~:/fJ1.: ... 
!\~~~~~~-· ~1fl) ·:--

~y~ 
... ---- ··-·····--··-·······-----------



·-. _( ,.~ _./' 

·- .. : .. ~·;;--. 
CO fl."..\ .'ll' U.\1 tTt= il 

co. Q.ol' c:ll c::l 0 Q.ol' 

U'i'lt'tl l'flif 't1 l'tH'I fl'iU 1J1fl[jJ 

STS GREEN CO,, LTD. 
J/23 'M~ 5 tm'Hn'Mllfulm-ohgnm ii1l.Jin\1Rft71ll O·unmhl!!nm ~-rf'ltlt!IJ!nit 12150 

JJ23 Moo 5, Paholyothln-Lumlukka Road. Ladsawal, Amphur Lumlukka, Pathwnlhani 12150 

Tel.: 02-153-7001-6 Fax.: 02-153-7007 

E-mail: groen@sts.co.th; envlronmont@sb.co.th; &tsJintliln@hotmilil.com 

30 H-\l-.,1mJ 2553 

.... ~.... ... c: ... "" .:..1"" Q ~ •"t".t ... 
VI~~B"UJ'Hl,]r-lftOTiGITl\l"ltolfl(nCJJLTIUft::'YIAfl1,]ft3JL~ftUTlU21'"lL3-MU'U'1DUJ1J.I,'tl,]L~lil,]lfl 

fA,.,n,'ilitn~lii1Ufot·nftu:JJUMii,M\-I.B,t)aJ·LB ft11-11'1JU1!1 

'lJil,]U~H'YI t.IGt'YI.ifR t'IU13J ;hfi'fl 
' ~ ~ 

'i::l'l'11,]"l\l.n 22-25 n,.n!)1AaJ 2553 

i'ln1\lotn\l-lfl : u,\-1.~-.lT'l'tifl~\1. 40 M3j 8 ohuaii,nuu'iGJ D1Ltlilft1\I.O'i::iiu -wVJ-ltuhU'l't-.lll'I'Z'j UTM 47 Q 0592925, 1848606 

22 mnlJ1fUJ 

m1mTI 

L1R1 (L•o>fiU1~) 

10.00 -11.00 c 
11.00 - 12.00 0.71 

12.00 - 13.00 0.56 

13.00 - 14.00 0.65 

14.00- 15.00 1.61 

15.00 - 16.00 1.95 

16.00- 17.00 1.75 

17.00- 18.00 2.24 

18.00 - 19.00 1.20 

19.00- 20.00 0.98 

20.00 - 21.00 0.80 

21.00- 22.00 c 
22.00 - 23.00 c 
23.00 - 24.00 c 
00.00 - 01.00 c 
01.00 - 02.00 c 
02.00 - 03.00 c 
03.00 - 04.00 c 
04.00 - 05.00 c 
05.00 - 06.00 c 
06.00- 07.00 0.63 

07.00- 08.00 1.06 

08.00 - 09.00 1.32 

09.00- 10.00 0.74 

.......... 132.:= __ \?~----
(U1V'l~o if~~1) 

Li11nt'1~1.h::~1-i€1JiLfiT1::1f 

2553 

-Yi~l11-.1 

-
w 
N 

w 

w 

w 
w 

w 

WSW 

w 

w 

-

-
-
-
-
-
-
-

-
SE 

SE 

SE 

SE 

23 mn!J1fi3J 2553 

fl11aJLn 

(L3J~lflU1;i) liftl'l1..1 

c -
c -

c -
c -
c -
c -

c -
c -
c -

c -
c -
c -
c -

c -

c -
c -
c -
c -
c -
c -
c -
c -
c -
c -

24 fl111!)1fi3J 2553 

flnann 

(L3JYJ"1fhnfi) -iiHm-.1 

c -
c -
c -
c -
c -
c -

c -

c -
c -
c -
c -
c -
c -
c -
c -
c -

c -
c -
c -

c -
c -
c -
c -
c -

{U1UVi-.l:J+i"n' LSHflnt-i1111-1.) 

~fi1Ufi3J~EJ..liLfiTl::lf . . 



\.~.··· •. , 1 . / ~--'. 
... ,,_._, .. ,_.-, ,.,. 
·•"-·•--~.c- -~~-.~·-
COM='~,'i'l UMIT!'!l 

c:o,.cv c::l d 0 cv 

'I.J'i'lf'H tfltf 11 tfltf mu. 111fllil 

STS GREEN CO., LTD. 
3123 VI~ s n'llo'llmtnTll~Wrvnn1 fi1uiu~1Rfl'l19 8-nnaih~nm i~ll'ifn.l'la~m 12150 

3123 Moo 5, Paholyothln--t.umluklla Road, Laclsawai, Amphur Lumlukka, P.rthurnthanl12150 

T11!.: 02-153-7001-6 Fax.: 02-153--7007 

E-mail: gr-.en@sts.eo.th; -nvlronment@sts.c:o.th; st•_gr~~Dn@hotmaJJ.c:om 

M'IW8ai'u"io.Juan1"itiinvi'~A·run~·uta::lifln1.tiunaitunui,ru.~u~L,mll1Hm.t.il.t lN 
fA"i.ttl1"iY7@1ll.1tJriJI"iLfttJliU'Hfl11Mllli1.t!!!ll-lil ~'11UilnU 

21il.JU~lfn tletYUfU. ifU1ll ;),flfi 

"i::M-lr.t-l'l4ft 22-25 tlm!J1All 2553 

ifrniiiJITIV-l~ : U'1llll'I\UM lJJ liUiif 40 M~ 10 IJhUiiVI\Ioil.J~a1 ii1LilillJ1.J"i::fh Thnrl'~ih:.tntfan UTM 47 Q 0599413, 1843774 

22 tl1tllJ1fUJ 

L"1fl1 fl11anTI 

<•~•1fiu1il) 

09.00- 10.00 0.54 

10.00- 11.00 c 
11.00 -12.00 0.51 

12.00- 13.00 c 
13.00- 14.00 c 
14.00- 15.00 c 
15.00- 16.00 c 
16.00- 17.00 c 
17.00- 18.00 c 
18.00- 19.00 c 
19.00 - 20.00 c 
20.00 - 21.00 c 
21.00 - 22.00 c 
22.00- 23.00 c 
23.00 - 24.00 c 
00.00 - 01.00 c 
01.00 - 02.00 c 
02.00 - 03.00 0.72 

03.00 - 04.00 0.97 

04.00 - 05.00 1.03 

05.00- 06.00 1.03 

06.00 - 07.00 1.01 

07.00- 06.00 0.99 

08.00- 09.00 0.94 

---------~1::_::4 _____ _ 
(U1"'i'io ih~1) 

li'1mt'1~117::i1iB...limn::lf 

2553 23 tl7lllJ1f11J 

Yiflm~ 
fl'l11Jlh 

<•~•1fi>nil) 

w 0.90 

- 0.60 

w 0.77 

- 0.74 

- c 
- c 
- 0.52 

- 0.57 

- c 
- 0.69 

- 0.83 

- 0.89 

- 1.00 

- 1.01 

- 1.07 

- 1.03 

- 1.06 

SE 1.04 

SSE 1.02 

SSE 1.01 

SE 0.84 

SE 1.07 

SSE 1.05 

SSE 1.02 

2553 

liff't11..,] 

NW 

w 

w 

w 

-
-

WSW 

WSW 

-
w 

w 

NNW 

w 

WSW 

SE 

WSW 

WSW 

w 

w 

N 

N 

NNW 

w 

w 

24 tl'lnlJ1f't1J 2553 

fi111Jl11 
Yiff'Y11..,] 

('~01fiU1i\) 

0.94 w 

0.88 w 

0.92 N 

0.86 NNE 

0.84 w 

0.87 w 

0.89 NNW 

0.74 NNW 

c -
0.50 N 

1.00 WNW 

0.85 WSW 

0.58 NNW 

0.78 w 

1.o7. NW 

1.05 w 

1.05 w 

1.07 w 

0.98 NNW 

0.85 w 

0.93 N 

1.04 NNE 

1.00 NNE 

1.02 ENE 

(U1r.JVh1Hinif lifffth~imu.) 
~fl1Ufi11~El-ii1Lfrn::lf . ' 
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location: U"1ll.ri..3l~fc.:5u 
SLM Model : RION Model NL-21 

Site Operator : U1tith1in1 i1"lll. 

Calibrator Model : RION Model NC-74 

C:O.IV dl e;S 0 IV 

tJTU'tl tfl£'f 't1 tfl1>'f n-au. mnlil 
STS GREEN CO., LTD. 

3123 l'l~ 5 nl·!.'Hinl'lafuS,...ohgnn'l thuaMflttnu O·uno'ihjlnm i-11'1-litl.l'l:u!S'l\t 12150 

3123 Moo 5, Paholyothln-Lumlukka Road, Lad&.;~wal, Amphur Lumiukka, Pathumthanl12150 

Tlll.; 02·15J..7001-6 Fax.: 02·15J..7007 

E-mail: graan@sts.co.th; envlronm9lll@sts.co.th; sb_gr1)tn@hotmall.com 

M\W~ai'tJ"ttl-3"an17iln\rlRnM'uA"l1JJi,~n.,lau.,u~l"lmU'1~~,rnift~,., 

'fA"Hmn1QI'I·Io1ilfR11iiUJJlL~'it-3M%il-3~1J-Lil oi"l"~IJ1ll 

tJil-311~ llilfi.R". iUI11J ilflR 

"i~-i1..1-i'\lofl .22-25 n'lfl!J1AJJ 2553 

Monitoring Period : 22-25 mnmmJ 2553 

Serial No. : 00265081 

30 i..3"M1fUJ 2553 

fi1UM~WJi~11mRrn\i.: UTM 47 0 0593002 1848642 

Serial No. : 34851902 

calibration Ref dB (A): __,94,.,_o ___________ _ Certified Data : 23 m.Jmviutf 2553 

SLM Reading dB (A): _9"'3".9'-------------- SLM Adjust dB (A): --".+.l10CJ.1 ____________ _ 

~fln11f!Tl~1~ (t~;huam) 

L'lfl1 22 nmlJ1fl:U 2553 23 nmlJ1flll 2553 24 O"l'Ol)1fi:IJ 2553 

L., '- L., L~ '- L., L., '- L,. 

12.00 - 13.00 45.7 n.6 36.8 42.5 67.7 36.4 44.5 71.5 36.7 

13.00- 14.00 42.2 652 36.8 45.3 69.5 36.1 41.9 65.8 36.1 

14.00- 15.00 45.0 68.9 38.2 42.7 62.8 37.3 44.4 67.1 362 

15.00- 16.00 45.9 70.1 38.8 41.1 64.3 37.3 43.1 69.6 36.6 

16.00- 17.00 44.3 67.8 39.7 40.7 65.0 372 44.0 71.1 37.1 

17.00- 18.00 46.6 75.0 39.8 43.1 65.0 37.5 43.2 68.1 36.7 

18.00- 19.00 44.8 67.5 39.6 53.1 78.3 39.2 59.2 73.0 42.8 

19.00-20.00 44.1 68.6 40.8 45.3 60.1 39.9 47.8 75.6 40.4 

20.00 • 21.00 48.9 59.4 45.4 46.8 64.7 42.7 54.6 62.8 41.5 

21.00-22.00 482 55.8 45.5 48.9 60.9 43.5 55.6 612 52.3 

22.00 - 23.00 50.1 59.3 45.9 54.6 60.9 48.6 55.9 60.8 54.0 

23.00 - 24.00 482 59.4 43.8 55.8 68.4 50.0 52.7 61.7 50.0 

00.00-01.00 53.5 62.1 44.7 54.7 60.6 49.0 55.1 66.5 51.0 

01.00- 02.00 592 65.5. 45.6 51.9 63.7 49.1 59.9 63.1 55.5 

02.00 - 03.00 59.3 65.4 55.7 54.5 60.3 51.0 57.4 62.5 522 

03.00 - 04.00 60.5 65.0 57.8 53.7 59.3 49.3 59.3 63.3 56.0 

04.00 - 05.00 612 68.3 55.6 55.6 64.4 50.8 59.9 63.9 57.4 

05.00 - 06.00 53.9 61.4 50.5 56.0 65.7 48.8 57.9 632 532 

06.00- 07.00 54.7 70.0 50.3 52.3 77.8 42.8 55.6 71.8 522 

07.00- 08.00 48.8 69.9 42.4 48.1 71.8 40.6 522 73.0 43.6 

08.00 - 09.00 45.0 69.8 39.8 46.8 71.8 39.4 48.8 75.1 41.5 

09.00. 10.00 48.3 71.1 39.6 44.1 71.4 38.1 45.1 68.6 39.7 

10.00-11.00 46.8 74.1 38.0 44.1 67.8 37.8 47.7 71.3 39.1 

11.00-12.00 44.5 72.4 36.7 45.0 68.2 37.5 50.4 77.1 39.4 

L<><~24 hr. 53.6 - - 51.3 - - 54.8 - -
L., 63.1 - 60.4 - - 632 - -
'- - 77.6 - - 78.3 - - 77.1 -

Slandard-24 hr. • 70 - 70 - - 70 -
Standard-Max: - 115 - - 115 - - 115 -

------- -·-···-----·---·-·· 
• iv.l1::Ltitt"rlun"l::m1 .. mT'lAfi~ ~uwritJ~mm.h::LnYJ A .,nnm~tt 1402 



·..:.· 
t;.::;!.I<>.,'!V L!~lll:"o:J 

Location: U1U"All.a\1'11.l 

SLM Model: RION Model NL-21 

Site Operator: U1vWrlin7 J1'llL 

Galibrator Model: RJON Model NG-74 

c:>.IV c:l c=l OIV 

Ui'H11 ltltf 11 ltltf fl'i''U 111fllil 

STS GREEN CO., LTD. 
3123 ,.~ 5 n~'lloTII'IIlfu~ih!!nm W.uaa·untntl Uun&ih\'jnm m-ifttl'lJJUl\t 12150 

3123 Moo 5, Paholyothln-lumlukk.a Road, Llldsaw;U, AmphurLumlukkil, Pathumth.llni 12150 

T11L: 02-153-7001-6 F.liX.: 02·153-7007 

E-mail : grun@$ta..co.th; onvlronmlfli@Gt$.co.lh; sb...,Bn!On@h~ITI.llllcom 

M""iafu'tll-.1~~m"iitnu-li!"i::iuHna.~i..l11il-.1Lftu..:~u!iL'1mU'1~\'Iv.O..:~l~ 

TA"I-.1n"''niiill141iffAn~uuutu:i..:~Mv.£J"~ll-m ihWDll1ll 

11ih1t11itl tl~~tn.Ru. ounu ohri'n 

7~-i1-.1-l"~ 22-25 n"In4}1AaJ 2553 

Monitoring Period: 22-25 mnmfl:u 2553 

30 i-3"1f1fl:IJ 2553 

Serial No. : --"00~2~43""'155;,;,_ ______________ _ 

~1u.l'lli-.1Yi0fl'2la-.11frnii: VTM 47 a 0599378 1843813 

Serial No. : _3485~'l11]1901Jg2 _____________ _ 

CalibraUon Ref dB (A): _9<:4".0'--------------- Certified Date: 23 mm1W''U.:Jf 2553 

SLM Reading dB (A): __,93;c.,_9 ____________ _ SLM Adjust dB (A): --'-"-"OCJ.1L_ ___________ _ 

~~mlt~n~ifl (Lil'ihuma) 

non 22 nlTI~1fl:U 2553 23 nm~1fl:U 2553 24 Oln!J1fl:U 2553 

.... .._ L,.. .... .._ L,.. .... .._ L,.. 

09.00. 10.00 42.7 66.9 35.3 43.0 66.5 362 44.7 69.4 36.5 

10.00-11.00 42.8 662 34.9 42.5 65.0 34.8 45.5 69.6 36.3 

11.00 - 12.00 41.6 67.7 33.2 44.0 68.2 35.4 42.2 632 35.4 

12.00. 13.00 43.8 69.4 35.6 41.1 65.4 35.3 44.8 67.6 34.0 

13.00- 14.00 46.0 70.6 36.8 43.5 74.0 34.3 48.0 76.6 34.9 

14.00- 15.00 44.2 n.9 37.5 44.1 75.4 34.9 42.9 63.5 32.6 

15.00- 16.00 45.9 72.4 37.4 45.3 68.5 36.8 46.8 67.9 32.7 

16.00- 17.00 53.4 83.0 39.6 43.5 66.1 36.7 47.8 79.3 36.1 

17.00- 18.00 50.7 69.2 39.6 54.0 71.1 37.0 48.8 66.5 38.1 

18.00. 19.00 442 71.4 37.7 48.0 76.6 38.4 57.9 79.6 40.0 

19.00-20.00 45.3 61.9 41.3 41.5 61.5 38.9 44.5 60.6 38.1 

20.00 - 21.00 47.5 62.1 40.7 40.2 55.3 38.3 46.7 65.0 44.6 

21.00-22.00 46.0 65.3 39.6 42.5 56.5 39.0 46.7 642 44.1 

22.00 • 23.00 45.4 612 38.6 43.0 59.1 41.1 47.9 53.9 40.6 

23.00 - 24.00 39.9 56.7 37.1 42.9 55.7 40.8 46.0 55.3 42.8 

00.00-01.00 40.3 52.0 382 43.1 57.9 41.0 45.7 58.0 42.7 

01.00 • 02.00 41.5 53.3 39.0 482 58.8 41.9 46.9 58.3 41.0 

02.00 - 03.00 40.7 52.2 39.3 52.0 65.3 40.7 49.1 66.9 42.6 

03.00 • 04.00 41.7 52.8 38.8 44.9 57.2 40.5 48.3 55.1 42.3 

04.00 - 05.00 43.4 59.1 39.9 54.0 62.4 44.0 51.8 582 43.8 

05.00 - 06.00 51.3 70.1 45.0 522 75.1 43.9 53.8 66.4 48.0 

06.00- 07.00 50.5 74.6 40.0 48.2 73.2 38.8 53.5 78.6 45.3 

07.00-08.00 46.7 68.5 40.5 44.7 57.5 412 46.4 75.4 37.8 

08.00 - 09.00 42.8 44.6 41.4 48.3 69.8 39.0 49.8 71.7 35.6 

L,q 24 hr. 46.6 - - 47.8 - - 49.6 - -
..., 52.6 - - 55.6 - - 56.5 - -.._ - 83.0 - - 76.6 - 79.6 

Slandard-24 he 70 - - 70 - - 70 - -
Standard-Max. • - 115 - - 115 - - 115 -

·~- \../[ 
.. ··-····--·--·----····--·······--··--
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STS Green Co., Ltd 

3123 Moo 5 Phahonyothin-Lumluka Rd., Lumluka 

Pathumthani, Bangkok, Thailand 12150 

Sample ID 

NMM-D 

NMM -1-SE 

NMM-1 

NMM-D-S 

NMM- A toNMM: D 

NMM-ItoNMM-D 

YMG- A to TRT- A 

TRT-A 

TRT-A-S 

TRT -A toTRT- C 

TYI-A toLKU-Y 

LKU-Z toLKU-ZE 

LKU-ZE 

LKU- ZE- SE 

NTM- A toTRT- A 

NTM -A toTYI-A 

NSG- BtoTYI-A 

NSG- A to NSG- B 

PDA- A to NSG- A 

PDA- A to NSG- 8 

ncalabs co., ltd. 

Jennifi?r Sandoval, Laboratory Supervisor 

level10, P.M. Tower, 731 Asoke-Din Daeng Rd. 
Din Daeng, Bangkok 10400 Thailand 
Phone: 662-24&-9660 fax: 662-24&-9662 

Projec1: NTM-A Flow Line- Soils 

Projec1 Number: [none] 

Project Manager: Pongsak Lertsakvimam 

ANALYTICAL REPORT FOR SAMPLES 

Laboratol')' ID Matrix 

TTG0047-0l Soil 

TTG0047-02 Soil 

TTG0047-03 Soil 

TTG0047-04 Soil 

TTG0047-05 Soil 

TTG0047-06 Soil 

TTG0047-07 Soil 

TTG0047-08 Soil 

TTG0047-09 Soil 

TTG0047-10 Soil 

TTG0047-11 Soil 

TTG0047-12 Soil 

TTG0047-13 Soil 

TTG0047-14 Soil 

TTG0047-15 Soil 

TTG0047-\6 Soil 

TTG0047-17 Soil 

TTG0047-18 Soil 

TTG0047-19 Soil 

TTG0047-20 Soil 

Date Sampled 

24-Jul-10 15:30 

24-Jul-l 0 11 :35 

24-Ju\-IO 10:40 

24-Jul-10 16:15 

24-Jul-10 14:25 

24-Jul-10 13:25 

24-Jul-10 09:35 

24-Jui- !0 I 0:10 

24-Jul-1 0 II :20 

24-Jul-10 12:15 

24-Jul-10 13:50 

24-Jul-10 14:35 

24-Jul-10 15:30 

24-Jul-10 16:00 

26-Jul-10 09:10 

26-Jul-10 10:05 

26-Ju\-10 J 1:05 

26-Jul-!0 12:35 

26-Jul-10 13:30 

26-Jul-10 14:25 

Reported: 

21-Aug-10 09:22 

Date Received 

27-Jul-10 11:37 

27-Jul-10 I 1:37 

27-Ju\-10 I I :37 

27-Jul-10 11:37 

27-Jul-10 11:37 

27-Jui-IO II :37 

27-Jul-10 11:37 

27-Jul-10 11:37 

27-Jul-10 II :37 

27-Jul-10 11:37 

27-Jul-10 11:37 

27-Jul-10 I I :37 

27-Jul-1 0 11 :37 

27-Jul-!0 I 1:37 

27-Jul-10 II :37 

27-Ju\-10 II :37 

27-Jul-10 11;37 

27-Jul-10 11:37 

27-Ju\-10 1 I :37 

27-Jul-10 II :37 

The resu/1s in rhis report apply to the samples anolyzed in accordance wilh the chain of 

cu.\·tody document. Thi-5 analylical reporl must be reproduced in it~· entirety. 

ncalabs co., ltd 
A TestAmerica Company 

Page I of73 
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STS Green Co .. Ltd 

Level10, P.M. Tower, 731 Asoke-Din Daeng Rd. 
Din Daeng, Bangkok 10400 Thailand 
Phone: 662-245-9660 fax: 662-245-9662 

3/23 Moo 5 Phahonyothin-Lumluka Rd., Lumluka 

Palhumthani, Bangkok, Thailand 12150 

Project: NTM-A Flow Line- Soils 

Project Number: [none] 

Project Manager: Pongsak Lertsakvimam 

Reported: 

21-Aug-10 09:22 

Kerosene HC (CIO-CI4), Diesel HC (Cl5-C28) & Heavy Oil HC (C29-C36) by EPA 8015 (modified) 

ncalabs co., ltd. 

Analytc Result 
Reporting 

limit Units Dilmion 

NMM -A to NMM- D CITG0047-05) Soil Sampled: 24-Jul-10 14:25 Received: 27-Jul-10 11:37 

Kerosene Range Hydrocarbons 

Diesel Range Hydrocarbons 

!::!~-~~ 9~! Range Hydrocarbons 

Surrogate: 4-FBP 

Surrogate: Octacosane 

ND 

ND 

3C.l 

30.1 

ND 120 

76.8% 

89.0% 

50-150 

50-150 

mglkg dry 

NMM- I to NMM- D <ITG0047-06) Soil Sampled: 24-Jul-10 13:25 Received: 27-Jul-10 11:37 

Kerosene Range Hydrocarbons 

Diesel Range Hydrocarbons 

~:~vy Oil Range Hydrocarbons 

Surrogate: 4-FBP 

Surrogate: Octacosane 

ND 

ND 

ND 

75.2% 

67./% 

28.1 

28.1 

.J 12 

50-150 

50-150 

mglkg dry 

YMG- A to TRT- A (ITG0047-07) Soil Sampled: 24-Jul-10 09:35 Receh:ed: 27-Jul-10 11:37 

Kerosene Range Hydrocarbons 

Diesel Range Hydrocarbons 

!-~_:_a_'2'_ (_?_il ~~~:_l!z~~~bons --~----
Surrogate: 4-FBP 

Surrogare: Octacosan!' 

ND 

ND 

ND 

77.8% 

84.1% 

27.9 mglkg dry 

27.9 

50-150 

50-150 

Ill 

TRT- A <TTG0047-08) Soil Sampled: 24-Jul-10 10:10 Received: 27-Jul-10 11:37 

Kerosene Range Hydrocarbons ND 28.2 mglkg: dry 

Diesel Range Hydrocarbons ND 28.2 

~avy ~i!_~ange Hydro~~bon~-------·- ND 113 
···-··--·-·-

Surrogate: 4-FBP 85.5% 50-150 

Surrogate: Octacosane 87.8% 50-150 

Balch Prepared Analyzed Method 

JOG0071 28-Jul-10 30-Jul-10 EPA 8015M 

IOG0071 28-Jul-10 02-Aug-10 EPA 8015M 

IOG0071 28-Jul-10 02-Aug-10 EPA 8015M 

IOG0071 28-Jul-10 02-Aug-10 EPA 8015M 

ncalabs co., ltd. The re.wlts in !his reporl apply ro 1he samples analyzed in accordance with the chain of 

custody docume/11. Thi.f ana/ylico/ report mu.~t he reproduced in ils entirety. 

Notes 

nca/abs co., ltd 
A TestAmerica Company Page 3 of73 

Jenmfi r Sandoval, Laboratory SuperviSOr 
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STS Green Co., Ltd 

Level10, P.M. Tower, 731 Asoke-Din Daeng Rd. 
Din Daeng, Bangkok 10400 Thailand 
Phone: 662-245-9660 tax: 662-245-9662 

3/23 Moo 5 Phahonyothin-Lumluka Rd., Lumluka 

Pathumthani, Bangkok, Thailand 12150 

Project: NTM-A Flow Line - Soils 

Project Number: (none) 

Project Manager: Pongsak Lertsah:vimam 

Reported: 

21-Aug-1 0 09:22 

Kerosene HC (CIO-C14), Diesel HC (C15-C28) & Heavy Oil HC (C29-C36) by EPA 8015 (modified) 

ncalabs co., ltd. 

Annlyte Rcsulr 
Reporting 

Limit Units 

TRT- A-S (TTG0047-09) Soil Sampled: 24-Jul-10 11:20 Received: 27-Jul-10 11:37 

Kerosene Range Hydrocarbons 

Diesel Range Hydror~r9ons 

~:_avy O_i_I_ ~ange Hydrocarbons_ 

Surrogate: 4-FBP 

Surrogate: Octacosane 

ND 
ND 

27.8 mglkg dry 

27.8 

ND Ill 

79.2% 

72.0% 

50-150 

50-150 

Dilution 

TRT- A to TRT- C CTTG0047-10l Soil Sampled: 24-Jul-10 12:15 Received: 27-Jul-10 11:37 

Kerosene Range Hydrocarbons 

Diesel Range Hydrocarbons 

~!~~9il Rang~-~~dro~_rbons ·-·· 

Surrogate: 4-FBP 

Surrogate: Ocracosane 

ND 
ND 
ND 

82.3% 

8/.9% 

27.0 mglkg dry 

27.0 

108 

50-150 

50-150 

TYI- A to LKU- Y C1TG0047-11) Soil Sampled: 24-Jul-10 13:50 Received: 27-Jul-10 11:37 

Kerosene Range Hydrocarbons 

Diesel Range Hydrocarbons 

~~~ OJ! ~_!nge Hydro~~~bons __ ~ ___ . 

Surrogate: 4-FBP 

Surrogate: Ocracosane 

ND 
ND 
ND 

78.5% 

88.9% 

27.4 mglkgdry 

27.4 

110 

50-150 

50-150 

LKU- Z to LKU- ZE (1TG0047-12) Soil Sampled: 24-Jul-10 14:35 Received: 27-Jul-10 ll:37 

Kerosene Range Hydrocarbons 

Diesel Range Hydrocarbons 

~eavy _!?~! Ra~l?~_Hydro~arbon_s __ 

Surrogate: 4-FBP 

Surrogate: Octacosanf' 

ND 
ND 
ND 

81.7% 

84.0% 

28.0 mglkg dry 

28.0 

50-150 

5{}-150 

112 

Batch Prepared Analyzed Method 

1000071 28-Jul-10 03-Aug-10 EPA 8015M 

10G0071 28-Ju1-10 03-Aug-10 EPA 8015M 

IOG007J 28-Jul-10 03-Aug-10 EPA 80ISM 

1000071 28-Jul-10 03-Aug-10 EPA 8015M 

ncalabs co., ltd. The re.wlts in I his report apply ro rhe samph:s analyzed in accordance with the chain of 

custody documem. This analyrir:a/ report mil.\' I be reproduced in its emirety. 

Notes 

ncalabs ca., ltd 
A TestAmerica Company 

Page 4 of73 
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STS Green Co., Lrd 

Level10, P.M. Tower, 731 Asok&-Din Daeng Rd. 
Din Daeng, Bangkok 10400 Thailand 
Phone: 662-245-9660 fax: 662-245-9662 

3123 Moo 5 Phahonyothin-Lumluka Rd., Lumluka 

Pathumthani, Bangkok, Thailand 12150 

Project: NTM-A Flow Line- Soils 

Project Number: [none] 

Project Manager: Pongsak Lertsakvimam 

Reported: 

21-Aug-1 0 09;22 

Kerosene HC (CIO-CI4), Diesel HC (CIS-C28) & Heavy Oil HC (C29-C36) by EPA 8015 (modified) 

ncalabs co., ltd. 

Analyte Result 
Reporting 

Limit Units 

LKU- ZE (TTG0047-13) Soil Sampled: 24-Jul-10 15:30 Received: 27-Jul-10 11:37 

Kerosene Range Hydrocarbons 
Diesel Range Hydrocarbons 

He~vy Oil Range Hydroc~~b-~~~ __ 

Surrogate: 4-FBP 

Surrogate: Octacosane 

NO 

NO 

28.6 mgtkg dl)' 

28.6 

NO 114 

72.4% 

70.3% 

50-150 

50-150 

Dilution 

LKU- ZE- SE CTTG0047-14l Soil Sampled: 24-Jul-10 16:00 Received: 27-Jul-10 11:37 

Kerosene Range Hydrocarbons NO 

Diesel Range Hydro~o:i:l.Jixms NO 

1-!_:avy 9~~-~~nge Hydrocar~on~-- _____________ N_O _______ _ 

27.4 

27.4 

110 

Surrogate: 4-FBP 

Surrogate: Octacosane 

71.3% 

73.3% 

50-150 

50-}50 

mglkg dry 

NTM- A to TRT- A CITG0047-15) Soil Sampled: 26-Jul-10 09:10 Received: 27-Jul-10 11:37 

Kerosene Range Hydrocarbons 

Diesel Range Hydrocarbons 

~~~vr_Qi_!_ Range 1-!~~o_c~~?-~~~­
Surrogate: 4-FBP 

Surrogate: Octacosane 

NO 

NO 

NO 

74.5% 

77.7% 

2&.7 

28.7 

115 

50-150 

50-150 

mglkgdry 

NTM- A to TYI- A CTfG0047-16) Soil Sampled: 26-Jul-10 10:05 Received: 27-Jul-10 11:37 

Kerosene Range Hydrocarbons 

Diesel Range Hydrocarbons 

!:!~vy O!_l_~~nge Hydrocarbons 

Surrogate: 4-FBP 

Surrogate: Octacosane 

NO 28.7 

43.3 28.7 

NO 115 

63.0% 

71.6% 

.50-150 

50-150 

mglkg dry 

Batch Prepared Analyzed Method 

1000071 28-Jul-10 04-Aug-10 EPA 8015M 

1000071 28-Jul-10 04-Aug-10 EPA 8015M 

JOG007J 28-Jul-10 04-Aug-10 EPA 8015M 

1000085 30-Jul-10 02-Aug-10 EPA 8015M 

ncalabs co., ltd. The resul/.1· in this report apply ro the samples analyzed in accordance with I he chain of 

custody documel/1. This analytical report mwu he reproduced in its enfirety. 

Notes 

Jennif&'Sandoval, Laboratory Super\liS~r 
ncafabs co., ltd 
A TestAmerica company Page 5 of73 
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STS Green Co., Ltd 

Level10, P.M. Tower, 731 Asoke-Din Daeng Rd. 
Din Oaeng, Bangkok 10400 Thailand 
Phone: 662-245-9660 fax: 662-245-9662 

3/23 Moo 5 Phahonyothin~Lumluka Rd., Lumluka 

Pathumthani, Bangkpk, Thailand 12150 

Project: NTM-A Flow Line- Soils 

Project Number: [none} 

Project Manager: Pongsak Lertsakvimam 

Reported: 

21-Aug-1009:22 

Kerosene HC (CIO-CI4), Diesel HC (CIS-C28) & Heavy Oil HC (C29-C36) by EPA 8015 (modified) 

ncalabs co., ltd. 

Analyte Result 
Reporting 

Limit Units Dilution 

NSG- B to TYI- A (ITG0047-17) Soil Sampled: 26-Jul-10 11:05 Received: 27-Jul-10 11:37 

Kerosene Range Hydrocarbons 

Diesel Range Hydrocarbons 

~~vy Oil Range Hydr~~~!~~ 

Surrogate: 4-FBP 

Surrogate: Octacosane 

ND 26.7 mg/kg dry 

ND 26.7 

ND 107 

73.5% 

76.9% 

50-150 

50-150 

NSG- A to NSG- B CITG0047-18) Soil Sampled: 26-Jul-10 12:35 Received: 27-Jul-10 11:37 

Kerosene Range Hydrocarbons ND 26.7 mg/kg dry 

Diesel Range Hydrocarbons ND 26.7 

~~avy 0~ Ra'!?:_.~ydroc~~~-~- _ -·--------- -~-0 ____ 107 

Surrogate: 4-FBP 

Surrogate: Octacosane 

70.7% 

74.6% 

50-150 

50-150 

PDA- A to NSG- A QTG0047-19lSoil Sampled: 26-Jul-10 13:30 Received: 27-Jul-10 11:37 

Kerosene Range Hydrocarbons 

Diesel Range Hydrocarbons 

~:_<:_'.2'___S'~~-~ang~_firlho~~r~o~~ 

Surrogate: 4-FBP 

Surrogate: Octacosane 

ND 
ND 
ND 

75.1% 

74.6% 

26.8 

26.8 

107 

50-150 

50-150 

mglkgdry 

PDA- A to NSG- B CITG0047-20) Soil Sampled: 26-Jul-10 14:25 Received: 27-Jul-10 11:37 

Kerosene Range Hydrocarbons 

Diesel Range Hydrocarbons 

Surrogate: 4-FBP 

Surrogate: Octacosane 

ND 
ND 

77.0% 

76.0% 

26.9 mglkg dry 

26.9 

50-150 

50-150 

107 

Batch Prepared Analyzed Method 

1000085 30-Jul-10 03-Aug-10 EPA 8015M 

IOG0085 30-Jul-10 03-Aug-10 EPA S0 15M 

IOG0085 30-Jul-10 03-Aug-10 EPA 8015M 

IOG0085 30-Jul-10 03-Aug-10 EPA 80\SM 

ncalabs co., ltd. The results in this report apply to I he samples analyzed in accordOIICe with the chain of 

custody document. This ana/ylical repor1 mu.~l be reproduced in ils entirety. 

Notes 

ncalabs co., ltd 
A TestAmerica Company 

Page 6 of73 



~nca· 
Level10, P.M. Tower, 731 Asoke-Din Daeng Rd. 
Din Daeng, Bangkok 10400 Thailand 
Phone: 662-245-9660 fax: 662-245-9662 

STS Green Co., Ltd Project: NTM-A Flow Line- Soils 

3123 Moo 5 Phahonyothin-Lumluka Rd., Lumluka Project Number: [none] Reported: 

Pathumthani, Bangkok, Thailand 12150 Project Manager: Pongsak Lertsakvimam 21-Aug-1 0 09:22 

----------------------------------------------------~ 
Gasoline Hydrocarbons (2-Methylpentane to 1,2,4-Trimethylbenzene) and BTEX by GC/FID & GC/PID 

ncalabs co., ltd. 

Analyte Result 
Reporting 

limit Units Dilution Batch Prepared Analyzed Method 

YMG- A to TRT- A (TTG0047-07l Soil Sampled: 24-Jul-10 09:35 Received: 27-Jul-10 11:37 

Gasoline Range Hydrocarbons 

Benzene 

Toluene 

Ethylbenzene 

~JI_e~~~-~~~~-12 __________ _ 
Surrogate: 1-Chloro-4-jluorobenzene:FID 

Surrogate: 1 -Chloro-4-fluorobenzene: P ID 

NO 
NO 
NO 
NO 
NO ---------

70.5% 

85.4% 

16.7 mglkgdry 50 IOH0005 03-Aug·IO 05-Aug-10 EPA SOISM/80218 

0.223 

0.223 

0.223 

0.669 

50-150 

50-150 

TRT- A <TTG0047-08l Soil Sampled: 24-Jul-10 10:10 Received: 27-Jul-10 11:37 

Gasoline Range Hydrocarbons NO 16.9 mglkg dry 50 IOH0005 03-Aug-10 05-Aug-10 EPA 8015M/80218 

Benzene NO 0.226 

Toluene NO 0.226 

Ethyl benzene NO 0.226 

Xylene~-(~_!.~!) ___ NO 0.677 
·--· -- ------ -------

Surrogate: 1-Chloro-4-jluoroben:z.ene:F/D 68.3% 50-150 

Surrogate: 1-Chloro-4-jluorobenzene:PJD 81.4% 50-150 

TRT- A-S (TTG0047-09) Soil Sampled: 24-Jul-10 11:20 Received: 27-Jul-10 11:37 

Gasoline Range Hydrocarbons 

Benzene 

Toluene 

Ethyl benzene 

X_~~~n~_~(_!~tal) __ --------~ _______ _ 

Surrogate: 1-Ch/oro-4-j/uorobenzene:FJD 

Surrogate: 1-Ch/oro-4-jluorobenzene:PJD 

ncalabs co., ltd. 

NO 
NO 
NO 
NO 
NO 

74.4% 

8/.7% 

16.7 mglkg dry 50 10H0005 03-Aug-10 05-Aug-10 EPA 8015M/80218 

0.223 

0.223 

0.223 

0.668 

50-150 

50-150 

The n:sult.~ in thi.~ report apply to the samples analyzed in accordance wit It the chain of 

cu.rtody documellf. This analytical reporl must be reproduced in its ellfirety. 

l\otes 

ncalabs co., ltd 
A TestAmerica Company Page 9 of73 



Level10, P.M. Tower, 731 Asoke-Din Daeng Rd. 
Din Daeng, Bangkok 10400 Thailand 
Phone: 662-245-9660 fax: 662-245-9662 

STS Green Co., Ltd Project: NTM-A Flow Line- Soils 

3/23 Moo 5 Phahonyothin-Lumluka Rd., Lumluka 

Pathumthani, Bangkok, Thailand I 2150 

Project Number: (none] 

Project Manager: Pongsak Lertsakvimam 

Reported: 

21-Aug-1 0 09;22 

Gasoline Hydrocarbons (2-Methylpentane to 1,2,4-Trimethylbenzene) and BTEX by GC/FID & GC/PID 

ncalabs co., ltd. 

Analyte Result 
Reponing 

limit Units Dilmion 

TRT- A to TRT- C (TTG0047-10l Soil Sampled: 2-1-Jul-10 12:15 Receh·ed: 27-Jul-10 11:37 

Gasoline Range HydrOcarbons ND 16.2 mglkg dry 50 

Benzene NO 0.216 

Toluene 

Ethylbenzene 

Xylenes !~~_!L_ _________________ _ 
Surrogate: 1-Chloro-4-jluorobenzene:FJD 

Surrogate: 1-Chloro-4-jluorobenzene:P/D 

ND 

ND 

ND 

0.216 

0.216 

0.649 

70.6% 50-150 

85.3% 50-IJO 

TYI- A to LKU- Y <TIG0047-11) Soil Samoled: 24-Jul-10 13:50 Received: 27-Jul-10 11:37 

Gasoline Range Hydrocarbons 

Benzene 

Toluene 

Ethyl benzene 

?~x!enes ~tota~--- _________ ----~~ -· 

Surrogate: 1-Ch/oro-4-jluorobenzene:FID 

Surrogate: 1-Chloro-4-jluorobenzene:P/D 

LKU- Z to LKU- ZE QTG0047-12l Soil 

Gasoline Range Hydrocarbons 

Benzene 

Toluene 

Etllylbenzene 

?'Yl~~:_ (_to~~l) ____ _ 

Surrogate: 1-Chloro-4-jluorobenzene:F/D 

Surrogate: 1-Chloro-4-jluorobenzene:PID 

ND 

ND 

ND 

NO 
ND 

16.5 mglkg dT)-· 50 

0.219 

0.219 

0.219 

0.658 

63.5% 50-150 

79.6% 50-/5{) 

Sampled: 24-Jul-10 14:35 Received: 27-Jul-10 11:37 

ND 16.8 mglkg dry 50 

ND 0.224 

ND 0.224 

ND 0.224 

ND 0.672 

69.0% 50-150 

86.2% 50-150 

Batch Prepared Analyzed Method 

IOH0005 03-Aug-10 05-Aug-10 EPA 801Sr-.U8021B 

IOH0005 03-Aug-10 05-Aug-10 EPA 801StvU802lB 

IOHOOOS 03-Aug-10 05-Aug-10 EPA 8015M/8021B 

ncalabs co., ltd. The resulls in this report apply ta the somple.f analyzed in accordance with the chain of 

custody documen/. Thi.f onalylicol report must be reproduced in its entirety. 

Notes 

ncalabs ca., ltd 
A TestAmerica Company Page 10 of73 



level10, P.M. Tower, 731 Asoke-Din Daeng Rd. 
Din Daeng, Bangkok 10400 Thailand 
Phone: 662-245-9660 tax: 662-245-9662 

STS Green Co., Ltd Project: NTM-A Flow Line- Soils 

3/23 Moo 5 Phahonyothin-Lumluka Rd., Lumluka 

Pathumthani, Bangkok, Thailand 12150 

Project Number: {none] 

Project Manager: Pongsak Lertsakvimam 

Reported: 

21-Aug-10 09:22 

Gasoline Hydrocarbons (2-Methylpentane to 1,2,4-Trimethylbenzene) and BTEX by GC/FID & GC/PID 

ncalabs co., ltd. 

Analyte Resull 
Reponing 

Limit Units 

LKU- ZE QTG0047-13) Soil Sampled: 24-Jui-JO 15:30 Received: 27-Jul-10 11:37 

Gasoline Range Hydrocarbons 

Benzene 
Toluene 
Ethylbenzene 

Xylenes (total) 

Surrogate: 1-Chloro-4-jluorobenzene:F/D 

Surrogate: 1-Chloro-4-jluorobenzene:P/D 

ND 
0.230 

ND 
ND 
ND 

68.2% 

84.1% 

17.1 mglkg dry 

0.229 

0.229 

0.229 

0.686 

50-150 

50-150 

Dilution 

50 

LKU- ZE- SE <11<{9047-14) Soil Sampled: 24-Jul-10 16:00 Receh:ed: 27-Jul-10 11:37 

Gasoline Range Hydrocarbons 

Benzene 

Toluene 

Ethyl benzene 

~ X~:!:e~ <.!?.t~l ~ 
Surrogate: 1-Chloro-4-jluorobenzene:FID 

Surrogate: 1-Ch/oro-4-jluorobenzene:P1D 

ND 
ND 
ND 
ND 
ND 

62.4% 

75.1% 

16.4 mg/kg dry 

0.219 

0.219 

0.219 

0.658 

50-150 

50-150 

50 

NTM- A to TRT- A <TTG0047-15) Soil Sampled: 26-Jul-10 09:10 Received: 27-Jul-10 11:37 

Gasoline Range Hydrocarbons 

Benzene 

Toluene 

Ethylbenzene 

?'C.J!~_nes (total) 

Surrogate: 1-Ch/oro-4-jluorobenzene:F1D 

Surrogate: 1-Chloro-4-jluorobenzene: P 1D 

ND 
ND 
ND 
ND 
ND 

56.8% 

80.1% 

17.2 mglkg dl)' 50 

0.230 

0.230 

0.230 

0.689 

50-150 

50-150 

Butch Prepared Analyzed Method 

IOH0005 03-Aug-10 06-Aug-10 EPA 8015M/80218 

\OH0005 03-Aug-10 06-Aug-10 EPA 8015fvf/80218 

IOH0005 03-Aug-10 06-Aug-10 EPA 8015W8021B 

ncalabs co., ltd. The results in I his report apply 10 the samples analyzed in accordance wilh the chain of 

cu.~wdy dacumem. This analy1ical repor1 mu.1't be reproduced in its entirely. 

Notes 

ncalabs co., ltd 
A TestAmerica Company Page II of73 
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STS Green Co., Ltd 

Level10, P.M. Tower, 731 Asoke-Din Daeng Rd. 
Din Daeng, Bangkok 10400 Thailand 
Phone: 662-245-9660 tax: 662-245-9662 

3/23 Moo 5 Phahonyothin-Lumluka Rd., Lumluka 

Pathumthani, Bangkok, Thailand 12150 

Project: NTM-A Flow Line- Soils 

ProjectNumber: {none] 

Project Manager: Pongsak Lertsakvimam 

Reported: 

21-Aug-10 09:22 

Gasoline Hydrocarbons (2-Methylpentane to 1,2,4-Trimethylbenzene) and BTEX by GC/FID & GC/PID 

ncalabs co., ltd. 

Analyte Result 
Reponing 

Limit Units Dilution 

NTM- A to TYI- A (TTG0047-16l Soil Sampled: 26-Jul-10 10:05 Received: 27-Jul-10 11:37 

Gasoline Range Hydrocarbons 

Benzene 

Toluene 

Ethylbenzene 

Xr!enes _(~_tal). 

Surrogate: J-Chloro-4:fluorobenzene:FID 

Surrogate: I-Chloro-4:fluorobenzene: PID 

ND 
ND 
ND 
ND 
ND 

58.4% 

79.8% 

17.2 mglkgdry 50 

0.229 

0.229 

0.229 

0.688 
·-·--------

50-150 

50-150 

NSG- B to TYI- A (1TG0047-17l Soil Sampled: 26-Jul-10 11:05 Receh•ed: 27-Jul-10 11:37 

Gasoline Range Hydrocarbons 

Benzene 

Toluene 

Ethylbenzene 

~l\!~~~0!_~1-~--- --
Surrogate: I-Chloro-4:fluorobenzene:F/D 

Surrogate: /-Ch/oro-4-ftuorobenzene:P/D 

ND 
ND 
ND 
ND 
ND 

----~--. 

59.5% 

88.6% 

16.0 mg/kg dl)' 50 

0.214 

0.214 

0.214 

0.642 

50-150 

50-150 

NSG- A to NSG- B (TfG0047-18) Soil Sampled: 26-Jul-10 12:35 Received: 27-Jul-10 I 1:37 

Gasoline Range Hydrocarbons 

Benzene 

Toluene 

Ethyl benzene 

~r!~~(_t<~ta_l)_ -----· __ ··---~~-
Surrogate: J-Chloro-4:fluorobenzene:F/D 

Surrogate: /-Chforo-4:fluorobenzene:PJD 

ND 16.0 mglkgdry 

ND 0.214 

ND 0.214 

ND 0.214 

ND 0.642 
-~~-~-· -~-----

60.2% 

87./% 

50-150 

50-150 

50 

Batch Prepared Analyzed Method 

IOH0005 03-Aug-lO 06-Aug-10 EPA 8015MI80218 

IOH0005 03-Aug-10 06-Aug-10 EPA 8015M/80218 

IOH0005 03-Aug-10 06-Aug-10 EPA 8015M/80218 

ncalabs co., ltd. The results in this repon apply to the samples analyzed in accordam:e wah the chain of 

custody document. This analylicaf repor/ musl be reproduced in ils enrirery. 

Notes 

ncafabs co., ttd 
A TestAmerica Company Page 12 of73 



STS Green Co., Ltd 

Level10, P.M. Tower, 731 Asoke-Din Daeng Rd. 
Din Daeng, Bangkok 10400 Thailand 
Phone: 662-245-9660 tax: 662-245-9662 

3/23 Moo 5 Phahonyothin-Lumluka Rd., Lumluka 

Pathumthani, Bangkok, Thailand 12150 

Project: NTM-A Flow Line- Soils 

Project Number: [none] 

Project Manager: Pongsak Leruakvimam 

Reported: 

21-Aug-10 09:22 

Gasoline Hydrocarbons (2-Methylpentane to 1,2,4-Trimethylbenzene) and BTEX by GC/FID & GC/PID 

ncalabs co., ltd. 

Analyte Resuh 
Reponing 

Limit Units Dilution Batch Prepared Analyzed Method 

PDA- A to NSG- A (1TG0047-19l Soil Sampled: 26-Jul-10 13:30 Received: 27-Jul-10 11:37 

Gasoline Range Hyd!"-;:-::~.rbons 

Benzene 

Toluene 

Ethyl benzene 

~_!~~~~ ~~~t_~l~ 
Surrogate: J~Chloro~4-jluorobenzene:FID 

Surrogate: I·Chloro-4-j/uorobenzene:P/D 

NO 16.1 mglkgdl)' 50 IOH0005 03-Aug-10 06-Aug-10 EPA 80151\-V802 IB 

NO 0.215 

ND 0.215 

ND 0.215 

ND 0.645 ----- --- --· 
60.7% 50-150 

88.1% 50-150 

PDA- A to NSG- B ITTG0047-20) Soil Sampled: 26-Jul-10 14:25 Received: 27-Jul-10 11:37 

Gasoline Range Hydrocarbons 

Benzene 

Toluene 

Ethyl benzene 

~)_:_l_~~es ~total) __ 

Surrogate: 1-Chloro-4-jluorobenzene:F/D 

Surrogate: 1-Chloro-4-j/uorobenzene: P ID 

ncalabs co., ltd. 

NO 16.0 

NO 0.214 

ND 0.214 

NO 0.214 

ND 0.641 -·--------
62.6% 50-150 

79.5% 50-150 

mglkg: dry 50 IOH0005 03-Aug-10 06-Aug-10 EPA 8015M/8021B 

The re.mlts in this report apply to the samples analyzed in accordance 'H'ith the chain of 
CU$tady document. This analytical reporl must he reproduced in its entirety. 

Notes 

Jennifer B'rindoval, Laboratory Supervi~or 
ncalabs co., ltd 
A TestAmerica Company 

Page 13 of73 
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STS Green Co., Ltd 

3123 Moo 5 Phahonyothin-Lumluka Rd., Lumluka 

Pathumthani, Bangkok, Thailand 12150 

Level10, P.M. Tower, 731 Asoke-Din Daeng Rd. 
Din Daeng, Bangkok 10400 Thailand 
Phone: 662-245-9660 fax: 662-245-9662 

Project; NTM-A Flow Line- Soils 

Project Number. [none] 

Project Manager: Pongsak Lertsah.-vimam 

Reported: 

21-Aug-10 09:22 

Conventional Chemistry Parameters in Soils and Solids 

ncalabs co., ltd. 

Reponing 
Analyte Resuh Limit Units Dilution Batch Prepared Analyzed f\·lethod 

YMG- A to TRT- A (1TG0047-07) Soil Sameled: 24-Jul-10 09:35 Received: 27-Jul-10 11:37 

Saturation Percentage 33.8 1.00 %by Weight l0H0013 05-Aug-10 09-Aug-10 La DNR Method 

Electrical Conducti~iL.Y 1.30 0.0500 nunhoslcm IOH0041 11-Aug-10 11-Aug-10 

Hexavalent Chromium ND 0.992 mg/kg dry IOH0020 05-Aug-10 06-Aug-10 EPA 7196A 

Nitrate~Nitrogen 5.03 I. I I mglkg as N dry IOHOOI7 31-Jul-10 05-Aug·IO SM4500-N03 E 
(mod.) 

pH 6.89 pH Units 1000086 30-Jul-10 30-Jul-10 EPA 9045C 

Orthophosphate-phosphorus 2.54 1.67 mglkg as P dry IOH0031 10-Aug-10 10-Aug-10 SM4500-P E (mod.) 

Sulfate ND 49.8 mglkgdry IOH0032 02-Aug-10 10-Aug-10 SM4500-S04 E 
(mod.) 

TRT ·A iTTG0047-08} Soil Sameled: 24-Jul-10 10:10 Received: 27-Jul-10 11:37 

Saturation Percentage 42.2 1.00 %by Weight IOHOOJ3 05-Aug-10 09-Aug-10 La DNR Method 

Electrical Conductivity 1.02 0.0500 mmhos/cm \OH0041 11-Aug-10 11-Aug-10 

Hexavalent Chromium ND 1.00 mglkg dry IOH0020 05-Aug-10 06-Aug-10 EPA 7196A 

Nitrate-Nitrogen ND 1.13 mglkg as N dry JOH0017 31-Ju\-10 05-Aug-10 SM4500-N03 E 
(mod.) 

pH 6.33 pH Units 1000086 30-Jul-10 30-Jul-10 EPA 9045C 

Orthophosphate-phosphorus 2.61 1.69 mglkg asP dry IOH003\ 10-Aug-10 10-Aug-10 SM4500-P E (mod.) 

Sulfate ND 50.0 mglkg dry IOH0032 02-Aug-10 10-Aug-10 SM4500-S04 E 
(mod.) 

TRT- A-S {TTG0047-09} Soil Sameled: 24-Jul-10 11:20 Received: 27-Jul-10 11:37 

Saturation Percentage 44.3 1.00 %by Weight IOH0013 05-Aug-10 09-Aug-10 La DNR Method 

Electrical Conductivity 0.413 0.0500 mmhos/cm IOH0041 11-Aug-10 11-Aug-10 

Hexavalent Chromium NO 1.00 mg!kg dry IOH0039 10-Aug-10 11-Aug-10 EPA 7196A 

Nitrate-Nitrogen 5.34 \.II mglkg as N dry IOHOOI7 31-Jul-10 05-Aug-10 SM4500-N03 E 
(mod.) 

pH 4.25 pH Units IOG0086 30-Jul-10 30-Jul-10 EPA 9045C 

Orthophosphate-phosphorus 6.85 1.66 mglkg as P dry JOH003\ 10-Aug-10 10-Aug-10 SM4500·P E (mod.) 

Sulfate ND 49.8 mglkg dry JOH0032 06-Aug-10 10-Aug-10 SM4500-S04 E 
(mod.) 

ncalabs co., ltd. 17te resuln in !111.~ report apply 10 the samples analyzed in accordance with the chain ~f 

custody document. Thi:s analytical report musl be reproduced ill il.\" emireiy. 

Notes 

ncalabs co., ltd 
A TestAmerica Company 

Page 16 of73 
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STS Green Co., Ltd 

Level10, P.M. Tower, 731 Asoke-Din Daeng Rd. 
Din Daeng, Bangkok 10400 Thailand 
Phone: 662-245-9660 tax: 662-245-9662 

3/23 Moo 5 Phahonyothin-Lumluka Rd., Lumluka 

Pathumthani, Bangkok, Thailand 12150 

Project: NTM-A Flow Line- Soils 

Project Number: [none] 

Project Manager: Pongsak Lensakvimarn 

Reported: 

21-Aug-10 09:22 

Analyte 

TRT- A to TRT- C CTIG0047-10) Soil 

Saturation Percentage 

Electrical Conductivity 

Hexavalent Chromium 

Nitrate-Nitrogen 

pH 

Orthophosphate-phosphorus 

Sulfate 

TYI-A toLKU-Y~TfG0047-ll)Soil 

Saturation Percentage 

Electrical Conductivity 

Hexavalent Chromium 

Nitrate-Nitrogen 

pH 

Orthophosphate-phosphorus 

Sulfate 

LKU- Z to LKU- ZE {TIG0047-I2} Soil 

Saturation Percentage 

Electrical Conductivity 

Hexavalent Chromium 

Nitrate-Nitrogen 

pH 

Orthophosphate-phosphorus 

Sulfate 

ncalabs co., ltd. 

Conventional Chemistry Parameters in Soils and Solids 

ncalabs co., ltd. 

Reporting 
Result Limit Units Dilution Batch Prepared Analyzed Method 

Sampled: 24-Jul-10 12:15 Received: 27-Jul-10 11:37 

35.4 1.00 %by Weight IOH0013 05-Aug-10 09-Aug-10 La DNR Method 

0.189 0.0500 mmhos!cm \OH0041 11-Aug-10 I 1-Aug-10 

NO 1.00 mg!kg dry IOH0039 10-Aug-10 11-Aug-10 EPA 7196A 

1.92 1.08 mglkg ns N dry IOHOOI7 31-Jul-10 05-Aug-10 SM4500-N03 E 
(mod.) 

4,95 pH Units \OG0086 30-Jul-10 30-Jul-10 EPA 9045C 

3.11 1.62 mg./kg asP dry IOH003/ 10-Aug-10 10-Aug-10 SM4500-P E (mod.) 

NO 49.6 mg.lkgdry IOH0032 06-Auy-10 10-Aug-10 SM4500-S04 E 
(mod_) 

Sam2lcd: 24-Jul-10 13:50 Rcceh·ed: 27-Jul-10 11:37 

34.9 1.00 %by Weight \OH0013 05-Aug-10 09-Aug-10 La DNR Method 

0.457 0.0500 mmhoslcm 10H0041 I 1-Aug-10 11-Aug-10 

NO 1.00 mglkgdry IOH0039 10-Aug-10 11-Aug-10 EPA 7196A 

5.39 1.09 mglkg as N dry IOH00\7 31-Jul-10 05-Aug-10 SM4500-N03 E 
(mod.) 

5.18 pH Units 1000086 30-Jul- 10 30-Jul-10 EPA 9045C 

29.8 16.5 mglkg asP dry 10 IOH0031 10-Aug-10 10-Aug-10 SM4500-P E (mod.) 

NO 49.8 mglkgdry IOH0032 06-Aug-10 10-Aug-10 SM4500-S04 E 
(mod.) 

Sam2led: 24-Jul-10 14:35 Received: 27-Jul-10 11:37 

43.0 1.00 %by Weight IOH0013 05-Aug-10 09-Aug-10 La DNR Method 

1.34 0.0500 mmhoslcm 10H0041 11-Aug-10 I 1-Aug-10 

NO 1.00 mglkg dry 10H0039 10-Aug-10 11-Aug-10 EPA 7196A 

NO 1.12 mglkg as N dry !OH0017 31-Ju1-10 05-Aug-10 SM4500-N03 E 
(mod.) 

5.87 pH Units 1000086 30-Jul-10 30-Jul-10 EPA 9045C 

23.7 16.8 mglkg as P dry 10 IOH0031 10-Aug-10 10-Aug-10 SM4500-P E (mod.) 

NO 50.0 mglkg dry IOH0032 06-Aug-10 10-Aug-10 SM4500-S04 E 
(mod.) 

The results in this reporl apply 10 the samples analyzed in accordance with the dwin of 
custody docume/11. This anai"ylical reporlmusl be reproduced in its entirety. 

ncalabs co., ltd 

Notes 

Jennifer Sa'fi"doval, Laboratory Supervisor 
A TestAmerica Company Page 17 of73 
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STS Green Co., Ltd Project: 

3/23 Moo 5 Phahonyothin-Lumluka Rd., Lumluka Project Number. 

Level 10, P.M. Tower, 731 Asoke-Din Daeng Rd. 
Din Daeng, Bangkok 10400 Thailand 
Phone: 662-245-9660 fax: 662-245-9662 

NTM-A Flow Line- Soils 

[none] Reported: 

Pathumthani, Bangkok, Thailand 12150 Project Manager: Pongsak Lensakvimam 21-Aug-1009:22 

Conventional Chemistry Parameters in Soils and Solids 

ncalabs co., ltd_ 

Reporting 
Analyte Result limit Units Dilution Batch Prepared Analyzed Method 

LKU- ZE (TTG0047-13! Soil Sameled: 24-Jul-10 15:30 Received: 27-Jul-10 11:37 

Saturation Percentage 35.0 1.00 %by Weight IOH0013 05-Aug-tO 09-Aug-10 La DNR Method 

Electrical Conductivity 1.31 0.0500 mmhoslcm IOH004\ 11-Aug-10 11-Aug-10 

Hexavalent Chromium ND 1.00 mglkg dry IOH0039 10-Aug-10 11-Aug-10 EPA 7196A 

Nitrate-Nitrogen 41.3 1.14 mglkg as N dry IOH0017 31-Ju\-10 05-Aug-10 SM4500-N03 E 

(mod.) 

pH 4.35 pH Units JOG0086 30-Jul-10 30-Ju\-10 EPA 9045C 

Orthophosphate-phosphorus 11.4 I. 71 mglkg asP dry IOH0031 10-Aug-10 10-Aug-10 SM4500-P E (mod.) 

Sulfate ND 50.0 mglkg dry IOH0032 06-Aug-10 !0-Aug-\0 SM4500-S04 E 

(mod.) 

LKU- ZE- SE {TTG0047-14} Soil SamP:Ied: 24-Jul-10 16:00 Received: 27-Jul-10 11:37 

Saturation Percentage 36.6 1.00 %by Weight IOH0013 05-Aug-10 09-Aug-10 La DNR Method 

Electrical Conductivity 1.25 0.0500 mmhoslcm \OH0041 I l-Aug-10 I 1-Aug-10 

Hexavalent Chromium ND 0.996 mglkg dry IOH0039 10-Aug-10 11-Aug-10 EPA 7196A 

Nitrate-Nitrogen 7.18 1.10 mglkg as N dry IOHOOI7 31-Jul-10 05-Aug-10 SM4500-N03 E 

(mod.) 

pH 6.44 pH Units 1000086 30-Ju1-JO 30-Ju\-10 EPA 9045C 

Orthophosphate-phosphorus 20.2 16.4 mglkg asP dry 10 IOH0031 10-Aug-10 10-Aug-10 SM4500-P E (mod.) 

Sulfate 81.3 50.0 mglkgdry IOH0032 06-Aug-10 10-Aug-10 SM4500-S04 E 

(mod.) 

NTM- A to TRT -A {TTG0047-15) Soil Saml!led: 26-Jul-10 09:10 Received: 27-Jul-10 11:37 

Saturation Percentage 45.2 1.00 %by Weight IOH00\3 05-Aug-10 09-Aug-\0 La ONR Method 

Electrical Conductivity 0.741 0.0500 mmhoslcm IOH0041 11-Aug-\0 11-Aug-10 

Hexavalent Chromium ND 0.996 mglkgdry IOH0039 10-Aug-\0 11-Aug-10 EPA 7196A 

Nitrate-Nitrogen 19.6 1.14 mglkg as N dry 10H0017 31-Jul-10 05-Aug-10 SM4500-N03 E 

(mod.) 

pH 5,43 pH Units 1000086 30-Jul-10 30-Jul-10 EPA 9045C 

Orthophosphate-phosphorus 8.29 1.72 mglkg asP dry IOH0031 10-Aug-10 10-Aug-10 SM4500-P E (mod.) 

Sulfate ND 49.9 mglkgdry IOH0032 06-Aug-10 10-Aug-10 SM4500-S04 E 

(mod.) 

ncalabs co., ltd. The re.1·u!t.l· m t!us report apply ro the sample.~ analyzed m accordance with the chain of 
custody document. This analylicol reporr must h<! reproduced in its entirety. 

Notes 

ncalabs co., ltd 
A TestAmerica Company Page 18 of73 

Jennifer S 



STS Green Co., Ltd 

level10, P.M. Tower, 731 Asoke-Din Daeng Rd. 
Din Daeng, Bangkok 10400 Thailand 
Phone: 662-245-9660 fax: 662-245-9662 

3123 Moo 5 Phahonyothin-Lumluka Rd .. Lumluka 

Pathumthani, Bangkok, Thailand 12150 

Project: NTM-A Flow Line- Soils 

Proj~t Number: [none] 

Project Manager: Pongsak Lertsakvimam 

Reported: 

21-Aug-1009:22 

Analyte 

NTM- A to TYI- A {TTG0047-16l Soil 

Saturation Percentage 

Electrical Conducti"it~· 

Hexavalent Chromium 

Nitrate-Nitrogen 

pH 

Orthophosphate-phosphorus 

Sulfate 

NSG - B to TYI - A (ITG0047-17} Soil 

Saturation Percentage 

Electrical Conductivity 

Hexavalent Chromium 

Nitrate-Nitrogen 

pH 

Orthophosphate-phosphorus 

Sulfate 

NSG- A to NSG- B {TIG0047-18) Soil 

Saturation Percentage 

Electrical Conductivity 

Hexavalent Chromium 

Nitrate-Nitrogen 

pH 

Orthophosphate-phosphorus 

Sulfate 

ncalabs co., ltd. 

Conventional Chemistry Parameters in Soils and Solids 

ncalabs co., ltd. 

Reporting 
Result Limit Units Dilution Batch Prepared Analyzed Method 

Sam!!led: 26-Jul-10 10:05 Received: 27-Jul-10 11:37 

49.5 1.00 %by Weight IOH00!3 05-Aug-10 09-Aug-10 La DNR Method 

1.69 0.0500 mmhoslcm IOH0041 11-Aug-10 11-Aug-10 

ND 0.996 mglkgdry JOH0039 10-Aug-10 11-Aug-10 EPA 7196A 

3.74 1.14 mglkg as N dry IOH0017 31-Jul-10 05-Aug-10 SM4500-N03 E 
(mod.) 

6.72 pH Units JOG0086 30-Jul-10 30-Jul-10 EPA 9045C 

18.1 17.2 mglkg asP dry 10 JOH0031 10-Aug-10 10-Aug-10 SM4500-P E (mod.) 

ND 50.0 mg!kgdry \OH0032 06-Aug-10 10-Aug-10 SM4500-S04 E 
(mod.) 

Sam~led: 26-Jul-10 11:05 Received: 27-Jul-10 11:37 

19.3 1.00 %by Weight IOHOOI3 05-Aug-10 09-Aug-10 La DNR Method 

0.541 0.0500 mmhoslcm 10H0041 11-Aug·IO 11-Aug~IO 

ND 1.00 mglkgdry IOH0039 10-Aug-10 11-Aug-10 EPA 7196A 

5.16 1.07 mglkg as N dry IOH00\7 31-Ju\-10 05-Aug-10 SM4500-N03 E 
(mod.) 

4.46 pH Units 1000086 30-Ju\-10 30-Jul~lO EPA 9045C 

9.50 1.60 mglkg asP Wy JOH0031 10-Aug-10 10-Aug-10 SM4500-P E (mod.) 

ND 49.7 mg!kgdry IOH0032 06-Aug-10 10-Aug-10 SM4500-S04 E 
(mod.) 

Sameled: 26-Jul~to 12:35 Received: 27-Jul-10 11:37 

38.3 1.00 %by Weight IOH00\3 05·Aug·IO 09-Aug-10 La DNR Method 

0.461 0.0500 mmhoslcm IOH0041 11-Aug-10 11-Aug-10 

ND 1.00 mglkgdry l0H0039 tO-Aug-10 11-Aug-10 EPA 7\96A 

5.32 1.07 mglkg as N dry JOHOOI7 31-Ju\-10 05-Aug~IO SM4500·N03 E 
(mod.) 

4.85 pH Units 1000086 30-Jul~JO 30-Jul-10 EPA 9045C 

3.65 1.60 mglkg asP dry JOH0031 10-Aug-10 10-Aug-10 SM4500-P E (mod.) 

ND 49.7 mglkg dry JOH0032 06·Aug-IO 10-Aug-10 SM4500-S04 E 
(mod.) 

The result.~ in this reporl apply ro the samples analyzed in accordance with the chain of 
cu.~tody dacume/11. This analytical reporr mu.w h<: reproduced in irs enrirety. 

Notes 

ncalabs co., ltd 
A TestAmerica Company 

Page 19 of73 
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STS Green Co., Ltd 

Level10, P.M. Tower, 731 Asoke-Din Daeng Rd. 
Din Daeng, Bangkok 10400 Thailand 
Phone: 662-245-9660 fax: 662-245-S662 

3123 Moo 5 Phahonyothin-Lumluka Rd., Lumluka 

Pathumthani, Bangkok. Thailand 12150 

Project: NTM-A Flow Line- Soils 

Project Number: [none] 

Project Manager: Pongsak Lertsakvimam 

Reported: 

21-Aug-1009:22 

Analyte 

PDA- A to NSG- A {TIG0047-19} Soil 

Saturation Percentage 

Electrical Conductivity 

Hexavalent Chromium 

Nitrate-Nitrogen 

pH 

Orthophosphate-phosphorus 

Sulfate 

PDA- A to NSG- B ITTG0047-20} Soil 

Saturation Percentage 

Electrical Conductivity 

Hexavalent Chromium 

Nitrate-Nitrogen 

pH 

Orthophosphate-phosphorus 

Sulfate 

ncalabs co .. ltd. 

Conventional Chemistry Parameters in Soils and Solids 

ncalabs co., ltd. 

Reponing 
Resulr Limit Units Dilution Batch Prepared Analyzed Method 

Sameled: 26-Jul-10 13:30 Received: 27-Jul-10 II:37 

33.5 1.00 %by Weight IOH0013 05-Aug-10 09-Aug-10 La ONR Method 

0.663 0.0500 mmhoslcm IOH0041 11-Aug-10 11-Aug-10 

ND 1.00 mglkg dry IOH0039 10-Aug-10 11-Aug-10 EPA 7196A 

10.3 1.07 mglkg as N dry l0H0017 31-Jul-10 05-Aug-10 SM4500-N03 E 
(mod.) 

5.52 pH Units IOG0086 30-Jul-10 30-Jul-10 EPA 9045C 

236 1.61 mglkg as P dry !OHOOJI 10-Aug-10 10-Aug-10 SM4500-P E (mod.) 

ND 49.7 mg!kgdry IOH0032 06-Aug-10 10-Aug-10 SM4500-S04 E 
(mod.) 

Sameled: 26-Jul-10 14:25 Received: 27-Jul-10 11:37 

30.0 1.00 %by Weight IOHOOI3 05-Aug-\0 09-Aug-10 La DNR Method 

0.331 0.0500 mmhoslcm IOH0041 11-Aug-10 I 1-Aug-10 

ND 1.00 mg/kg dry lOH0039 10-Aug-10 11-Aug-10 EPA 7196A 

3.31 1.07 rngfkg as N dry IOH0017 31-Jul-10 05-Aug-10 SM4500-N03 E 
(mod.) 

4.80 pH Units 1000086 30-Jul-10 30-Jul-10 EPA 904SC 

8.44 1.61 mgfkg as P dry \OH0031 IO·Aug-\0 10-Aug-10 SM4500-P E (mod.) 

ND 49.6 mg!kg dry IOH0032 06-Aug-10 10-Aug-10 SM4500-S04 E 
(mod.) 

The results in tlri.~ report apply to the samples analyzed in accordance with I he chain of 

custody documenl. This anolytiwl report must be reproduced in irs entirety. 

Notes 

ncafabs co., ltd 
A TestAmerica Company 

Page 20 of73 



~nca· 

STS Green Co., Ltd 

Level10, P.M. Tower, 731 Asoke-Din Daeng Rd. 
Din Daeng, Bangkok 10400 Thailand 
Phone: 662-245-9660 fax: 662-245-9662 

3/23 Moo 5 Phahonyothin-Lumluka Rd., Lumluka 

Pathumthani, Bangkok. Thailand 12150 

Project: NTM-A Flow Line - Soils 

Project Number: [none J 
Project Manager: Pongsak Lertsakvimam 

Reported: 

21-Aug-1 0 09:22 

Physical Parameters by APHA/ASTM/EPA Methods 

ncalabs co., ltd. 

Analyte Result 

NMM- 0 CTIG0047-01) Soil Sampled: 24-Jul-10 15:30 

%Solids 8-1.4 

Reporting 
Limit Units 

Recei\'ed: 27-Jul-10 11:37 

0.100 %by Weight 

Nl\IM- I- SE CTTG0047-02) Soil Sampled: 24-Jul-10 11:35 Receh·ed: 27-Jul-10 11:37 

%Solids 90.3 0.100 %by Weight 

NMM -I CTIG0047~03l Soil Sampled: 24~Jui~IO 10:40 Received: 27~Jul~10 II :37 

%Solids 89.5 0.100 %by Weight 

NMM ~ D- S !TTG0047-04) Soil Sampled: 24-Jul-10 16:15 Received: 27-Jul-10 11:37 

%Solids 90.1 0.100 %by Weight 

Dilution 

Nl\"IM -A to N;\·IM- D (TfG0047-05) Soil S!lmpled: 24-Jul-10 14:25 Received: 27-Jul-10 11:37 

%Solids 83.2 0.100 %by Weight 

NMM- I to ~MM-D CITG0047-06) Soil Sampled: 24-Jul-10 13:25 Received: 27-Jul-10 11:37 

%Solids 88.9 0.100 %by Weight 

YMG -A to TRT- A !TTG0047-07) Soil Sampled: 24-Jul-10 09:35 Received: 27-Jul-10 11:37 

%Solids 89.7 0.100 %by Weight 

TRT- A (TTG0047-I)R) Soil Sampled: 24-Jul-10 10:10 Received: 27-Jul-10 11:37 

%Solids 88.6 0.100 %by Weight 

TRT - A - S (TTG0047-09) Soil Sampled: 24-Jul-10 l1:20 Received: 27-Jul-10 11:37 

%Solids 89.8 0.100 %by Weight 

Batch Prepared 

IOH0029 09-Aug-10 

IOH0029 09-Aug-10 

IOH0029 09~Aug~IO 

lOH0029 09-Aug-10 

IOH0029 09-Aug-10 

JOH0029 09-Aug-10 

IOH0029 09-Aug-10 

IOH0029 09-Aug-10 

IOH0029 09-Aug-10 

Analyzed Method 

10-Aug-10 BT-WET-041 

\0-Aug-10 BT-WET-041 

IO~Aug-10 BT-WET-041 

10-Aug-10 BT-WET-04! 

10-Aug-10 BT-WET-041 

10-Aug-10 BT-WET-041 

10-Aug-10 BT-WET-041 

10-Aug-10 BT-WET-041 

10-Aug-10 BT-WET-041 

ncalabs co., ltd. The resulls in thi.r report apply to the .rample.r analyzed in accordance with !he elwin of 

custody documem. This onalytical report mu.rr be reproduced in its enllrery. 

Notes 

ncalabs co., ltd 
A TestAmerica Company Page 21 of73 



~nca· 

STS Green Co., Ltd 

Level10, P.M. Tower, 731 Asoke-Din Daeng Rd. 
Din Daeng, Bangkok 10400 Thailand 
Phone: 662-245-9660 tax: 662-245-9662 

3/23 Moo 5 Phahonyothin-Lumluka Rd., Lumluka 

Pathumthani, Bangkok, Thailand 12150 

Project: NTM-A Flow Line- Soils 

Project Number: [none] 

Project Manager: Pongsak Leruakvimam 

Reported: 

21-Aug-10 09:22 

Physical Parameters by APHA/ASTM/EPA Methods 

ncalabs co_, ltd-

Analyte Result 
Reporting 

Limit Units Di!Uiion 

TRT- A to TRT- C <TTG0047-10) Soil Sampled: 24-Jul-10 12:15 Received: 27-Jul-10 11:37 

%Solids 92.5 0.100 %byWeight 

TYI- A to LKU- Y (TIG0047-11) Soil Sampled: 24-Jul-10 13:50 Received: 27-Jul-10 11:37 

%Solids 91.2 0.\00 %byWeight 

LKU- Z to LKU- ZE CTTG0047-12} Soil Sampled: 24-Jul-10 14:35 Received: 27-Jul-10 11:37 

%Solids 89.3 0.100 %byWeight 

LKU- ZE (TTG0047-13) Soil Sampled: 24-Jul-10 15:30 Received: 27-Jul-10 11:37 

%Solids 87.5 0.100 %byWeight 

LKU- ZE- SE CTTG0047-14) Soil Sampled: 24-Jul-10 16:00 Received: 27-Jul-10 11:37 

%Solids 91.2 0.100 %byWeight 

NTM- A to TRT- A <TTG0047-15) Soil Sampled: 26-Jul-10 09:10 Received: 27-Jui-JO 11:37 

%Solids 87.1 0.100 %byWeight 

NTM- A to TYI- A (TTG0047-16) Soil Sampled: 26-Jul-10 10:05 Received: 27-Jul-10 11:37 

%Solids 87.2 0.100 %byWeight 

NSG- B to TYI- A CTTG00-17-17) Soil Sampled: 26-Jul-10 11:05 Received: 27-Jul-10 11:37 

%Solids 93.5 0.100 %byWeight 

NSG- A to NSG- B (TTG0047-18) Soil Sampled: 26-Jul-10 12:35 Received: 27-Jul-10 11:37 

%Solids 93.6 0.100 %by Weight 

Batch Prepared 

IOH0029 09-Aug-10 

IOH0029 09-Aug-10 

IOH0029 09-Aug-10 

\OH0029 09-Aug-10 

IOH0029 09-Aug-10 

IOH0029 09-Aug-10 

IOH0029 09-Aug-10 

IOH0029 09-Aug-10 

IOH0029 09-Aug-10 

Analyzed Method 

10-Aug-10 BT-WET-041 

10-Aug-10 BT-WET-041 

10-Aug-10 BT-WET-041 

10-Aug-10 BT-WET-041 

10-Aug-10 BT-WET-041 

10-Aug-10 BT-WET-041 

10-Aug-10 BT-WET-041 

10-Aug-10 BT-WET-041 

10-Aug-10 BT-WET-041 

ncalabs co., ltd. The results m rhis reporr apply 10 rhe samples analyzed in accordance wirh the choin of 

cusrody docume/11. This analytical repon mu.w be reproduced in its enrirety. 

Notes 

JermifeTSandoval, Laboratory Supe;;,isor 

ncafabs co., ltd 
A TestAmerica Comp;:~ny Page 22 of73 



STS Green Co., Ltd 

Level 10, P.M. Tower, 731 Asoke-Din Daeng Rd. 
Din Daeng, Bangkok 10400 Thailand 
Phone: 662-245-9660 tax: 662-245-9662 

Project: NTM-A Flow Line- Soils 

Project Number: [none] Reported: 3/23 Moo 5 Phahonyothin-Lumluka Rd., Lumluka 

Parhumthani, Bangkok. Thailand 12150 Project Manager: Pongsak Lertsakvimam 21 -Aug- I 0 09:22 

Analyte 

Physical Parameters by APHA/ASTM/EPA Methods 

ncalabs co., ltd. 

Rc:sulr 
Reponing 

Limit Units Dilution Batch Prepared Analyzed Method 

PDA- A to NSG- A !TTG0047-l9) Soil Sampled: 26-Jul-10 13:30 Received: 27-Jul-10 11:37 

%Solids 93.2 0.100 %by Weight IOH0029 09-Aug-10 10-Aug-10 BT-WET-041 

PDA- A to NSG- B (TIG00-17-20) Soil Sampled: 26-Jul-10 14:25 Received: 27-Jul-10 11:37 

%Solids 93.1 

ncalabs co., ltd. 

0.100 %by\Veight IOH0029 09-Aug-10 10-Aug-10 BT-WET-041 

1'l1e result.f in this report apply lo rhe samples onoly:ed in accordance with the chain of 

cu.1·tody docmm:m. This analytical report muM be reproduced in ils enfirery. 

Notes 

ncalabs co., ltd 
A TestAmerica Company 

Page 23 of73 
Jennifefsandoval, Laboratory Supervisor 



~RCa'" 
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STS Green Co., Ltd 

Level10, P.M. Tower, 731 Asoke-Din Daeng Rd. 
Din Daeng, Bangkok 10400 Than and 
Phone: 662-245-9660 fax: 662-245-9662 

3123 Moo 5 Phahonyothin-Lumluka Rd., Lum\uka 

Pathumthani, Bangkok, Thailand 12!50 

Project: NTM-A Flow Line- Soils 

Project Number; [none] 

Project Manager: Pongsak Le11Sakvimam 

Reported: 

21-Aug-1009:22 

Mercury (CV AA) 

TestAmerica Seattle 

Reporting 
Analyte Result Limit Units Dilution 

NMM- D CTTG0047-0ll Soil Sampled: 24-Jul-10 15:30 Received: 27-Jui-JO 11:37 

Mercury 0.022 0.015 mg!Kg 

NMM - I - SE (TTG0047-02l Soil Sampled: 24-Jul-10 11:35 Received: 27-Jul-10 11:37 

Mercury ND 0.015 mg!Kg 

Nl\'lM- I (TTG0047-03) Soil Sampled: 24-Jui~JO 10:40 Reeeived: 27-Jul~lO 11:37 

Mercury ND 0.014 mg!Kg 

NMM- D- S {TTG0047-04~ Soil Samnled: 24-Jul~lO 16:15 Received: 27~Jul~JO 11:37 

l\lercury 0.011 0.011 mg!Kg 

TRT ~A {TTG0047~08) Soil Samnled: 24-Jul-10 10:10 Received: 27~Jul~10 11:37 

Mercury ND 0.018 mg!Kg 

TRT ~A-S !TTG0047~09} Soil Samnied: 24-Jul-10 11:20 Received: 27~Jul-10 11:37 

Mercury ND 0.017 mg/Kg 

LKU- ZE {TIG0047-13} Soil Sameled: 24-Jui~JO 15:30 Received: 27~Jul~10 11:37 

Mereu I) ND 0.015 mg!Kg 

LKU ~ ZE- SE {TTGC:147-14} Soil Sameled: 24-Jul-JO 16:00 Received: 27-Jul-10 11:37 

Mercury ND 0.016 mg!Kg 

Batch Prepared Analyzed Method 

70060 19-Aug-10 19-Aug-10 7471A 

70060 19-Aug-10 19-Aug-10 7471A 

70060 19-Aug-10 19~Aug~IO 7471A 

70060 19-Aug-10 19-Aug-10 7471A 

70060 19~Aug-10 19-Aug-10 7471A 

70060 19-Aug~IO 19-Aug-10 7471A 

70060 19·Aug-JO 19-Aug~IO 7471A 

70060 19~Aug~JO 19-Aug-tO 7471A 

ncalabs co., ltd. The resulls in I his report apply ta !he sample.~ analyzed in accordance with the chain af 
cus10dy dac11mem. This analytical report mu.1·1 he reproduced in its enlirely. 

) 

Notes 

nca/abs co., ltd 
A TestAmerica Company 

Page 24 of73 



~nca· Level10, P.M. Tower, 731 Asoke-Din Daeng Rd. 
Din Daeng, Bangkok 10400 Thailand 
Phone: 662-245-9660 fax: 662-245-9662 

STS Green Co., Ltd Project: NTM-A Flow Line- Soils 

3/23 Moo 5 Phahonyothin-Lumluka Rd., Lumluka 

Pathumthani, Bangkok, Thailand 12150 

Project Number: [none] 

Project Manager: Pongsak Lertsakvimam 

Reported: 

21-Aug-10 09:22 

Analyte Resuh 

Metals (ICP) 

TestAmerica Seattle 

Reponing 
Limit Units Dilution 

NMM- A to NMM- D <TTG0047-05) Soil Sampled: 24-Jul-10 14:25 Received: 27-Jul-10 11:37 

Calcium 

Magnesium 

Potassium 

Sodium 

2300 

3400 

3200 
370 

66 mgiKg dry 

66 

200 

120 

Batch 

69584 

NMM -A to NMM -D(TIG0047-05RE1) Soil Sampled: 24-Jul-10 14:25 Received: 27-Jul-10 11:37 

Iron 35000 240 mgfKgdry 20 69637 

NMM- I to NMM- D CTTG0047-06l Soil Sampled: 24-Jul-10 13:2=:: Received: 27-Jul-10 11:37 

Calcium 960 60 mg!Kgdry 69584 

Magnesium 2600 60 

Potassium 2400 180 

Sodium 170 110 

NMM- I to NMM- D CTTG0047-06RE1) Soil Sampled: 24-Jul-10 13:25 Received: 27-Jul-10 11:37 

Iron 21000 220 mg!Kg dry 20 69637 

YMG- A to TRT- A CTTG0047-07) Soil Sampled: 24-Jul-10 09:35 Received: 27-Jul-10 11:37 

Calcium 3300 61 mg!Kg dry 69584 

Magnesium 1800 61 

Potassium 2000 180 

Sodium 130 110 

YMG- A to TRT- A CITG0047-07REll Soil Sampled: 24-Jul-10 09:35 Received: 27-Jul-10 11:37 

Iron 16000 220 mg!Kgdry 20 69637 

Prepared Analyzed Method 

11-Aug-10 11-Aug-10 60108 TMP Dry 

11-Aug-10 12-Aug-10 60 lOB TMP Dry 

11-Aug-10 ll-Aug-10 6010BTMPOry 

11-Aug-to 12-Aug-10 60JOBTMPDry 

11-Aug-10 11-Aug-10 60108 TMP Dry 

11-Aug-10 12-Aug-10 6010BTMPOry 

ncalabs co., ltd. 71u: resull.~ in thi.~ reporl opply to the samples analyzed in accordance with rhe chain of 

cus10dy dncume/11. This anafylical report tm1s1 be reproduced in its entirely. 

Notes 

ncafabs co., ltd 
A TestAmerica Company Page 25 of73 
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level10, P.M. Tower, 731 Asoke-Din Daeng Rd. 
Din Daeng, Bangkok 10400 Thailand 
Phone: 662-245-9660 fax: 662-245-9662 

STS Green Co., Ltd Project: NTM-A Flow Line- Soils 

3123 Moo 5 Phahonyothin·Lumluka Rd., Lumluka 

Pathumthani, Bangkok, Thailand 12150 

Project Nwnber: {none] 

Pr:;)ject Manager: Pongsak Lertsakvimam 

Reported: 

21-Aug-1 0 09:22 

Analyte Result 

Metals (ICP) 

TestAmerica Seattle 

Reporting 
Limit Units Dilution 

TRT- A to TRT- C (TIG0047-10l Soil Sampled: 24-Jul·lO 12:15 Received: 27-Jul-10 11:37 

Calcium 

Magnesium 

Potassium 

Sodium 

TRT- A to TRT- C IT!G0047-10RE1) Soil 

Iron 

520 
830 

1300 

260 

54 mg!Kgdry 

54 
160 
98 

Sampled: 24-Jul-10 12:15 Received: 27-Jul-10 11:37 

15000 200 mg!Kg dry 20 

TYI- A to LKU- Y CTIG0047-ll) Soil Sampled: 24-Jul-10 13:50 Received: 27-Jul-10 11:37 

Calcium 900 60 mg!Kgdry 

Magnesium 1600 60 

Potassium 1800 180 
Sodium 110 110 

TYI- A to LKU- Y (1TG0047-IIRE1l Soil Sampled: 24-Jul-10 13:50 Received: 27-Jul-10 11:37 

Iron 14000 220 mg!Kgdry 20 

LKU- Z to LKU- ZE CITG0047-12) Soil Sampled: 24-Jul-10 14:35 Received: 27-Jul-10 11:37 

Calcium 1800 56 mg/Kgdry 

Magnesium 2600 56 
Potassium 2800 170 

Sodium 180 100 

Batch 

69584 

69637 

69584 

69637 

69584 

LKU- Z to LKU- ZE CTIG0047-12RE1) Soil Sampled: 24-Jul-10 14:35 Received: 27-Jul-10 11:37 

Iron 19000 200 mg/Kgdry 20 69637 

Prepared Analyzed Method 

11-Aug-10 11-Aug-10 60108 TMP Dry 

11-Aug-10 12-Aug-10 60 I 08 TMP Dry 

11-Aug-10 11-Aug:-10 60108 TMP Dry 

I I·Aug-10 12-Aug-10 60JOBTMPDry 

11-Aug-10 11-Aug-\0 60 I 08 TMP Dry 

1\·Aug-10 12-Aug-10 60108 TMP Dry 

ncalabs co., ltd. The result.~ in this report apply to 1he samples analyzed in accordance ll'ith the chain of 

custody documem. This analytical report must be reproduced in it.~ entirety. 

/ 

Notes 

ncalabs co., ltd 
A TestAmerica Company 

Page 26 of73 



STS Green Co., Ltd 

Level10, P.M. Tower, 731 Asoke-Din Daeng Rd. 
Din Daeng, Bangkok 10400 Thailand 
Phone: 662-245-9660 fax: 662-245-9662 

3/23 Moo 5 Phahonyothin~Lumluka Rd., Lumluka 

Pathumthani, Bangkok, Thailand 12150 

Project: NTM-A Flow Line- Soils 

Project Nwnber: [none] 

Project Manager: Pongsak Lertsakvimam 

Reported: 

21-Aug-1 0 09:22 

Ana!yte Resull 

Metals (ICP) 

TestAmerica Seattle 

Reponing 

Limit Units Dilution 

NTM- A to TRT- A CTIG0047-15l Soil Sampled: 26-Jul-10 09:10 Received: 27-Jul-10 11:37 

Calcium 

Magnesium 

Potassium 

Sodium 

NTM- A to TRT- A CTIG0047-15REll Soil 

Iron 

1500 

2400 
2500 

57 mg!Kgdry 

57 
170 

150 100 

Sampled: 26-Jul-10 09:10 Received: 27-Jul-10 11:37 

9200 210 mg!Kg:dry 20 

NTM- A to TYI- A CTTG0047-16) Soil Sampled: 26-Jul-10 10:05 Received: 27-Jul-10 11:37 

Calcium 17000 57 mg!Kgdry 

Magnesium 1400 57 
Potassium 1400 170 

Sodium 350 100 

NTM -A to TYI- A (1TG0047-16RE1l Soil Sampled: 26-Jul-10 10:05 Received: 27-Jul-10 11:37 

Iron 26000 210 mg./Kg dry 20 

NSG- B to TYI- A (TTG0047-17) Soil Sampled: 26-Jul-10 11:05 Received: 27-Jul-10 11:37 

Calcium 420 52 mg/Kgdry 

Magnesium 890 52 
Potassium 940 160 
Sodium ND 94 

NSG- B to TYI- A CTTG0047-17RE1) Soil Sampled: 26-Jul-10 11:05 Received: 27-Jul-10 11:37 

Iron 7900 190 mg./Kg dry 20 

Batch Prepared Analyzed Method 

69584 I 1-Aug-10 11-Aug-10 60108 TMP Dry 

69637 11-Aug:-10 12-Aug-10 60108 TMP Dry 

69584 11-Aug-10 11-Aug-10 60108TMPDry 

69637 11-Aug-10 12-Aug-10 60108TMPDry 

69584 11-Aug-10 ll·Aug-10 60108 TMP Dry 

69637 11-Aug-10 12-Aug-10 60108 TMP Dry 

ncalabs co., ltd. The resulls in this report apply 10 the samples analyzed in accordance with the chain of 

cJtswdy docume/11. This analytical report mu.~t be reproduced in il:s entirety. 

Notes 

ncalabs ca., ltd 
A TestAmerica Company 

Page 27 of73 
Jennifer 



~nca· 
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Leve110, P.M. Tower, 731 Asoke-Din Daeng Rd. 
Din Daeng, Bangkok 10400 Thailand 
Phone: 662-245-9660 fax: 662-245-9662 

STS Green Co., Ltd Project NTM-A Flow Line- Soils 

3123 Moo 5 Phahonyothin~Lumluka Rd., Lumluka 

Pathumthani, Bangkok, Thailand 12150 

Project Number: [none) 

Project Manager: Pongsak Lertsakvimam 

Reported: 

21-Aug-1 0 09:22 

Analyte Result 

Metals (ICP) 

TestAmerica Seattle 

Reporting 
Limit Units Dilution 

NSG- A to NSG- B CTIG0047-18) Soil Sampled: 26-Jul-10 12:35 Received: 27-Jul-10 11:37 

Calcium 

Magnesium 

Potassium 

Sodium 

NSG- A to NSG- B ITTG0047-18REll Soil 

Iron 

1100 

1900 

1800 

140 

58 mg/Kgdry 

58 
I70 
I IO 

Sampled: 26-Jul-10 12:35 Received: 27-Jul-10 11:37 

17000 2IO mg!Kgdry 20 

PDA- A to NSG- A (TTG0047-19l Soil Sampled: 26-Jul-10 13:30 Received: 27-Jul-10 11:37 

Calcium 970 :38 mg!Kg dry 

Magnesium 1300 58 

Potassium 1500 I70 

Sodium 370 I IO 

PDA- A to NSG- A CTTG0047-19RE1) Soil Sampled: 26-Jul-10 13:30 Received: 27-Jul-10 11:37 

Iron 17000 2IO mg!Kgdry 20 

PDA- A to NSG- B mG0047-20l Soil Samoled: 26-Jul-10 14:25 Received: 27-Jul-10 11:37 

Calcium 460 55 mg/Kg dry 

Magnesium 1200 55 

Potassium llOO I60 

Sodium 110 IOO 

PDA- A to NSG- B <TTG0047-20RE1l Soil Sampled: 26-Jul-10 14:25 Received: 27-Jul-10 11:37 

Iron 11000 200 mgiKgdry 20 

Batch Prepared Analyzed Method 

69584 11-Aug-10 11-Aug-10 6010BTMPDry 

69637 II·Aug·\0 12·Aug-10 60\0B TMP Dry 

69584 11-Aug-10 11-Aug-10 60108 TMP Dry 

69637 I 1-Aug-10 12-Aug-10 6010BTMPDry 

69584 11-Aug-10 11-Aug-10 60 JOB TMP Dry 

69637 li·Aug·IO 12-Aug-10 60108 TMP Dry 

ncalabs co .• ltd. The re.mfts in this reporl apply 10 the samples analyzed in accordance with the chain of 
cus10dy document. This anafylical reporl must be reproduced in its entirely. 

Notes 

ncalabs co., ltd 
A TestAmerica Company 

Page 28 of73 



~nca· 
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Level10, P.M. Tower, 731 Asoke-Din Daeng Rd. 
Din Daeng, Bangkok 10400 Thailand 
Phone: 662-245-9660 tax: 662-245-9662 

STS Green Co., Ltd Project: NTM-A Flow Line- Soils 

3/23 Moo 5 Phahonyothin-Lumluka Rd., Lumluka 

Pathumthani, Bangkok, Thailand 12150 

Project Number: [none} 

Project Manager: Pongsak Lertsakvimarn 

Reported: 

21-Aug-1 0 09:22 

Analyte Result 

Mercury (CV AA) 

TestAmerica Seattle 

Reporting 
limit Units Dilution 

Ni\·IM- A to NMM- D <TTG0047-05) Soil Sampled: 24-Jul-10 14:25 Received: 27-Jul-10 Il :37 

Mercury 0.050 0.021 mg!Kg dry 

NMM- I to NMM- D CTTG0047-06) Soil Sampled: 24-Jul-10 13:25 Receh·ed: 27-Jul-10 11:37 

Mercury 0.024 0.015 mg/Kg dry 

Yi\·IG- A to TRT -A CTTG0047-07l Soil Sampled: 24-Jul-10 09:35 Received: 27-Jul-10 11:37 

Mercury ND 0.019 mg/Kg dry 

TRT- A to TRT- C (TfG0047-10) Soil Sampled: 24-Jul-10 12:15 Received: 27-Jul-10 11:37 

Mercury ND 0.020 mg/Kg dry 

TYI- A to LKU- Y (TTG0047-11) Soil Sampled: 24-Jul-10 13:50 Received: 27-Jul-10 11:37 

Mercury 0.018 0.014 mgfKg dry 

LKU- Z to LKU- ZE CTTG0047-12) Soil Sampled: 24-Jul-10 14:35 Received: 27-Jul-10 11:37 

Mercury 0.031 0.021 mg!Kg dry 

NTM- A to TRT- A CTTG0047-15) Soil Sampled: 26-Jul-10 09:10 Received: 27-Jul-10 11:37 

Mercury 0.023 0.018 mg/Kg dry 

NTM- A to TYI- A (TfG0047-16) Soil Sampled: 26-Jul-10 10:05 Received: 27-Jul-10 11:37 

Mercury 0.021 0.018 mg/Kg dry 

NSG - B to TYI - A <TTG0047-17l Soil Sampled: 26-Jul-10 ll :05 Received: 27-Jul-1 0 11:37 

Mercury ND 0.016 mg/Kgdry 

Batch Prepared Analyzed Method 

69592 I 1-Aug-10 11-Aug-10 7471A Dry 

69592 11-Aug-10 11-Aug-10 7471A Dry 

69592 11-Aug-10 11-Aug-10 7471A Dry 

69592 11-Aug-10 11-Aug-10 7471A Dry 

69592 11-Aug-10 11-Aug-10 7471A Dry 

69592 11-Aug-10 11-Aug-10 7471A Dry 

69592 11-Aug-10 11-Aug-10 7471A Dry 

69592 11-Aug-10 11-Aug-10 7471A Dry 

69592 11-Aug-10 11-Aug-10 747\A Dl)' 

ncalabs co., ltd. The re~·ulls in 1111.1" report apply 10 I he samples analyzed in accordance wilh !he chain of 

custody documell/. This analytical reporl mit.\" I be reproduced in il.f entirely. 

Notes 

ncalabs co., ltd 
A TestAmerica Company Page 29 of73 

Jennifer .Wa'ndoval, Laboratory Supervisor 
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STS Green Co., Ltd 

3/23 Moo 5 Phahonyothin-Lumluka Rd., Lumluka 

Pathumthani, Bangkok, Thailand 12150 

Analyte Result 

Level10, P.M. Tower, 731 Asoke-Din Daeng Rd. 
Din Daeng, Bangkok 10400 Thailand 
Phone: 662-245-9660 fax: 662-245-9662 

Project: NTM-A Flow Line- Soils 

Project Number: [none} 

Project Manager: Pongsak Lertsakvimarn 

Mercury (CV AA) 

TestAmerica Seattle 

Reported: 

21-Aug-10 09:22 

Reporting 

Limit Units Dilution Batch Prepared Analyzed Method Notes 

NSG- A to NSG- B (TfG0047-18) Soil Sampled: 26-Jul-10 12:35 Received: 27-Jul-10 11:37 

M_ercury 

PDA- A to NSG- A CITG0047-19) Soil 

Mercury 

PDA- A to NSG- B ITfG0047-20l Soil 

Mercury 

ncalabs co., ltd. 

ND O.Dl8 mgiKg dry 69592 11-Aug:-10 11-Aug-10 7471A Dry 

Sampled: 26-Jul-10 13:30 Received: 27-Jul-10 11:37 

ND 0.018 mg/Kgdry 69592 11-Aug-10 11-Aug-10 7471A Dry 

Sampled: 26-Jul-10 14:25 Received: 27-Jul-10 11:37 

ND 0.019 mg!Kg dry 69592 11-Aug-10 11-Aug·IO 7471A Dry 

The re.rulrs in this report apply ro the samples analyzed in accordance wilh the chain of 

custody document. This analylical reparrmus/ be reproduced in irs entirety. 

ncalabs co., ltd Page 30 of73 
Jennifer San val, Laboratory Supervisor 

A TestAmerica Company 



STS Green Co., Ltd 

3/23 Moo 5 Phahonyolhin-Lumluka Rd., Lumluka 

Pathumthani, Bangkok, Thailand 12150 

Analyte Result 

Level10, P.M. Tower, 731 Asoke-Din Daeng Rd. 
Din Daeng, Bangkok 10400 Thailand 
Phone: 662-245-9660 fax: 662-245-9662 

Project: NTM-A Flow Line - Soils 

Project Number: [none] 

Project Manager: Pongsak Leruakvimam 

Metals (ICP/MS) 

TestAmerica Seattle 

Reported: 

21-Aug-10 09:22 

Reporting 

Limit Units Dilution Batch Prepared Analyzed Method Notes 

NMM- A to NMM- D (TTG0047-05) Soil Sampled: 24-Jul-10 14:25 Received: 27-Jul-10 11:37 

Lead 

Cadmium 

Barium 

Arsenic 

Copper 

Selenium 

Nickel 

Zinc 

Manganese 

NMM -I to NMM- D (TTG0047-06) Soil 

Lead 

Cadmium 

Barium 

Arsenic 

Copper 

Selenium 

Nickel 

Zinc 

Manganese 

40 0.24 mgfKg dry 10 

0.31 0.24 

200 0.24 

23 0.24 

30 0.24 

ND 0.60 

30 0.24 

83 0.84 

1400 0.60 

Sampled: 24-Jul-10 13:25 Received: 27-Jul-10 11:37 

26 0.22 mgfKgdry 10 

0.23 0.22 

110 0.22 

IS 0.22 

15 0.22 

ND 0.55 

17 0.22 

50 0.77 

720 0.55 

69586 11-Aug-10 11-Aug-10 6020 TMP Dry 

69586 11-Aug-10 11-Aug-10 6020TMPDry 

Y MG - A to TRT -A <Tl'G0047-07) Soil Sampled: 24-Jul-10 09:35 Received: 27-Jul-10 11:37 

Lead 

Cadmium 

Barium 

Arsenic 

Copper 

Selenium 

Nickel 

Zinc 

Manganese 

ncalabs co., ltd. 

Jennifer S doval, Laboratory Supervisor 

17 0.22 

0.38 0.22 

140 0.22 

9.2 0.22 

11 0.22 

ND 0.55 

16 0.22 

46 0.77 

750 0.55 

mg/Kgdry 10 69586 11-Aug-10 11-Aug-10 6020TMPDry 

The resul1s i11 lhi.f repon apply Ia !he samples analyzed in accordance with the chain of 

custody documem. This analylical repon 1111Hf he reproduced in if.\" emirety. 

ncatabs co., ltd 
A TestAmerica Company Page 31 of73 



~nca· 

STS Green Co., Ltd 

Level10, P.M. Tower, 731 Asoke-Oin Daeng Rd. 
Din Daeng, Bangkok 10400 Thailand 
Phone: 662-245-9660 fax: 662-245-9662 

3/23 Moo 5 Phahonyothin~Lumluka Rd., Lumluka 

Pathumthani, Bangkok. Thailand 12150 

Project: NTM-A Flow Line- Soils 

Project Number: [none] 

Project Manager: Pongsak Lensakvimam 

Reported: 

2 1-Aug-1 0 09:22 

Analyte 

TRT- A to TRT- C CTTG0047-10) Soil 

Lead 

Cadmium 

Barium 

Arsenic 

Copper 

Selenium 

Nickel 

Zinc 

Manganese 

TYI - A to LKU - Y fTTG0047-11) Soil 

Lead 

Cadmium 

Barium 

Arsenic 

Copper 

Selenium 

Nickel 

Zinc 

Manganese 

LKU- Z to LKU- ZE fTfG0047-12l Soil 

Lead 

Cadmium 

Barium 

Arsenic 

Copper 

Selenium 

Nickel 

Zinc 

Manganese 

ncalabs co., ltd. 

Result 

Metals (ICP/MS) 

TestAmerica Seattle 

Reporting 

Limit Units Dilution 

Sampled: 24-Jul-10 12:15 Received: 27-Jul-10 11:37 

18 0.20 mg/Kg dry 10 

ND 0.20 

86 0.20 

5.0 0.20 

9.6 0.20 

ND 0.49 

8.6 0.20 

25 0.69 

280 0.49 

Sampled: 24-Jul-10 13:50 Received: 27-Jul-10 11:37 

17 0.22 mgiKg dry 10 

0.55 0.22 

Ito 0.22 

8.0 0.22 

II 0.22 

ND 0.54 

14 0.22 

62 0.76 

960 0.54 

Sampled: 24-Jul-10 14:35 Received: 27-Jul-10 11:37 

25 0.20 mg!Kgdry 10 

0.28 0.20 

110 0.20 

13 0.20 

16 0.20 

ND 0.51 

16 0.20 

64 0.71 

930 0.51 

Batch Prepared Analyzed Method 

69586 11-Aug-10 11-Aug-10 6020 Th!P Dry 

69586 11-Aug-10 11-Aug-10 6020 TMPDry 

69586 11-Aug-10 11-Aug-10 6020 TMPDry 

The rexulrs tn this report apply to rhe samples analyzed in accordance wirh the chain of 

cusrady documenl. 11lis analytical report must he reproduced in ifs entirety. 

Notes 

ncalabs co., ltd 
A TestAmerica Company Page 32 of73 
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STS Green Co., Ltd 

3/23 Moo 5 Phahonyothin~Lumluka Rd., Lumluka 

Pathumthani, Bangkok, Thailand 12150 

Analyte Result 

Level10, P.M. Tower, 731 Asoke-Din Daeng Rd. 
Din Daeng, Bangkok 10400 Thailand 
Phone: 662-245-9660 fax: 662-245-9662 

Project: NTM-A Flow Line- Soils 

Project Number: [none] 

Project Manager: Pongsak Leruakvimam 

Metals (ICP/MS) 

TestAmerica Seattle 

Reported: 

21-Aug-10 09:22 

Reporting 

Limit Units Dilution Batch Prepared Analyzed Method Notes 

NTM- A to TRT- A Cn'G0047-15) Soil Sampled: 26-Jul-10 09:10 Received: 27-Jul-10 11:37 

Lead 

Cadmium 

Barium 

Arsenic 

Copper 

Selenium 

Nickel 

Zinc 

Manganese 

25 

0.29 

!30 

13 

16 

ND 
18 

51 

1100 

0.21 mg!Kgdty 10 69586 11-Aug-10 11-Aug-10 6020 TMP Dry 

0.21 

0.21 

0.21 

0.21 

0.52 

0.21 

0.73 

0.52 

NTM- A to TYI- A (TTG0047-16) Soil Sampled: 26-Jul-10 10:05 Received: 27-Jul-10 11:37 

Lead 

Cadmium 

Barium 

Arsenic 

Copper 

Selenium 

Nickel 

Zinc 

Manganese 

33 

ND 
170 

17 

20 

ND 
14 

48 

800 

NSG- B to TYI- A CTIG0047-17) Soil Samoled: 26-Jul-10 11:05 

Lead 

Cadmium 

Barium 

Arsenic 

Copper 

Selenium 

Nickel 

Zinc 

Manganese 

ncalabs co., ltd. 

9.7 

ND 
52 

4.8 

5.4 

ND 
7.2 

19 

360 

~/~:ifL 
Jennifer ~doval, Laboratory Supervisor 

0.21 mgiKgdry 10 69586 11-Aug-10 11-Aug-10 6020 TMP Dry 

0.21 

0.21 

0.21 

0.21 

0.52 

0.21 

0.73 

0.52 

Received: 27-Jul-10 11:37 

0.19 

0.19 

0.19 

0.19 

0.19 

0.47 

0.19 

0.66 

0.47 

mg!Kg dry 10 69586 11-Aug-10 11-Aug-10 6020TMP Dry 

The resuft.1· in this report apply to the samples analyzed in accardonce with the chain of 

cuswdy document. This analytical report mu.ft be reproduced in its entirety. 

ncalabs co., ltd 
A Test:America Company Page 33 of73 



~nca· Level10, P.M. Tower, 731 Asoke-Din Daeng Rd. 
Din Daeng, Bangkok 10400 Thailand 
Phone: 662-245-9660 fax: 662-245-9662 

STS Green Co., Ltd Project: NTM-A Flow Line- Soils 

3/23 Moo 5 Phahonyothin-Lumluka Rd., Lumluka 

Pathumthani, Bangkok, Thailand 12150 

Project Number: [none] 

Project Manager: Pongsak Lertsakvimt.m 

Reported: 

21-Aug-1009:22 

Analyte 

NSG- A to NSG- B (TTG0047-18) Soil 

Lead 

Cadmium 

Barium 
Arsenic 

Copper 

Selenium 

Nickel 

Zinc 

Manganese 

PDA- A to NSG- A (TTG0047-19)Soil 

Lead 

Cadmium 

Barium 

Arsenic 

Copper 

Selenium 

Nickel 

Zinc 

Manganese 

PDA- A to NSG- B ITTG0047-20) Soil 

Lead 

Cadmium 

Barium 

Arsenic 

Copper 

Selenium 

Nickel 

Zinc 

Manganese 

ncalabs co., ltd. 

Result 

Metals (ICP/MS) 

TestAmerica Seattle 

Reporting 

Limit Units Dilution 

Sampled: 26-Jul-10 12:35 Received: 27-Jul-10 11:37 

20 0.21 mg!Kgdry 10 

ND 0.21 

110 0.21 

9.4 0.21 

14 0.21 

ND 0.53 

15 0.21 

41 0.74 

590 0.53 

Sampled: 26-Jul-10 13:30 Received: 27-Jul-10 11:37 

20 0.21 mgfKg dry 10 

ND 0.21 

89 0.21 

7.9 0.21 

12 0.21 

ND 0.53 

9.7 0.21 

35 0.74 

470 0.53 

Sampled: 26-Jul-10 14:25 Received: 27-Jul-10 11:37 

12 0.20 mgfKgdry 10 

ND 0.20 

43 0.20 

5.7 0.20 

5.9 0.20 

ND 0.50 

6.6 0.20 

21 0.70 

300 0.50 

Batch Prepared Analyzed Method 

69586 11-Aug-10 11-Aug-10 6020 TMP 01)' 

69586 11-Aug-10 11-Aug-10 6010 HviP Dry 

69586 11-Aug-10 11-Aug-10 6020TMP Dry 

The re~·ulls in this report apply 10 the samples analped in accordance wirh !he cham of 

custody documenl. U1is onolyticol reporl nmst be reproduced in ils enf~rety. 

Notes 

ncalabs co., ltd 
A TestAmerica Company 

Page 34 of73 
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STS Green Co., Ltd 

Level10, P.M. Tower, 731 Asoke-Din Daeng Rd. 
Din Daeng, Bangkok 10400 Thailand 
Phone: 662-245-9660 fax: 662-245-9662 

3/23 Moo 5 Phahonyorhin-Lumluka Rd., Lumluka 

Pathumthani, Bangkok, Thailand 12150 

Project: NTM-A Flow Line- Soils 

Project Number: [none] 

Project Manager: Pongsak Lertsakvimam 

Reported: 

21-Aug-1 0 09:22 

Analyte Result 

Percent Moisture 

TestAmerica Seattle 

Reporting 
Limit Units Dilution 

NMM- A to NMM- D fTTG0047-05) Soil Sampled: 24-Jul-10 14:25 Received: 27-Jul-10 11:37 

Percent Solids 

Pe-rcent Moisture 

83 

17 

0.10 

0.10 

% 

NMM- I to NMM- 0 <ITG0047-06) Soil Sampled: 24-Jul-10 13:25 Received: 27-Jul-10 11:37 

Percent Solids 

Percent Moisture 

YMG- A to TRT- A CTTG0047-07l Soil 

Percent Solids 

Percent Moisture 

TRT- A to TRT- C CTIG0047-10) Soil 

Percent Solids 

Percent Moisture 

TYI-A to LKU- YCTTG0047-lllSoil 

Percent Solids 

Percent Moisture 

LKU- Z to LKU- ZE CTTG0047-12) Soil 

Percent Solids 

Percent Moisture 

NTM- A to TRT- A CTIG0047-15) Soil 

Percent Solids 

Percent Moisture 

90 

9.9 

0.10 

0.10 

% 

Sampled: 24-Jul-10 09:35 Received: 27-Jul-10 11:37 

90 0.10 % 

10 0.10 

Sampled: 24-Jul-10 12:15 Received: 27-Jul-10 11:37 

92 0.10 % 

7.9 0.10 

Sampled: 24-Jul-10 13:50 Received: 27-Jul-10 11:37 

91 0.10 % 

8.6 010 

Sampled: 24-Jul-10 14:35 Received: 27-Jul-10 11:37 

90 0.10 % 

10 0.\0 

Sampled: 26-Jul-10 09:10 Received: 27-Jul-10 11:37 

88 0.10 % 

12 0.10 

Batch Prepared Analyzed Method 

69603 12-Aug-10 12-Aug-10 Moisture 

69603 12-Aug-10 12-Aug-10 Moisture 

69603 12-Aug-10 12-Aug-10 Moisrure 

69603 12-Aug-10 12-Aug-10 Moisture 

69603 12-Aug-10 12-Aug-10 Moisture 

69603 12-Aug-10 12-Aug-10 Moisture 

69603 12-Aug-10 12-Aug-10 Moisture 

ncalabs co., ltd. T/11: r.:su/ts in this report apply to the samples anol~ed in accord011Ce with the chain of 

custody document. This analytical report mu.~t be reproduced in its entirety. 

Notes 

ncalabs co., ltd 
A TestAmerica Company 

Page 35 of73 



STS Green Co .• Ltd 

Level10, P.M. Tower, 731 Asoke-Din Daeng Rd. 
Din Daeng, Bangkok 10400 Thailand 
Phone: 662-245-9660 tax: 662-245-9662 

3/23 Moo 5 Phahonyothin-Lumluka Rd., Lumluka 

Pathumthani, Bangkok, Thailand 12150 

Project: NTM-A Flow Line- Soils 

Project Number: [none] 

Project Manager: Pongsak Lertsakvimam 

Reported: 

21-Aug-1 0 09:22 

Analyte 

NTM- A to TYI- A CTIG0047-16) Soil 

Percent Solids 

Percent Moistu rc 

NSG- B to TYI- A QTG0047-17)Soil 

Percent Solids 

Percent Moisture 

NSG- A to NSG- B mG0047-18} Soil 

Percent Solids 

Percent Moisture 

PDA- A to NSG- A CTfG0047-19) Soil 

Percent Solids 

Percent Moisture 

PDA- A to NSG- B illG0047-20} Soil 

Percent Solids 

Percent Moisture 

ncalabs co., ltd. 

Result 

Percent Moisture 

TestAmerica Seattle 

Reporting 
Limit Units Dilution 

Sampled: 26-Jul-10 10:05 Received: 27-Jul-10 11:37 

88 0.\0 % 

12 0.10 

Sampled: 26-Jul-10 11:05 Received: 27-Jul-10 11:37 

95 0.10 % 

5.5 0.10 

Sampled: 26-Jul-10 12:35 Received: 27-Jul-10 11:37 

94 0.10 % 

6.3 0.10 

Sampled: 26-Jul-10 13:30 Received: 27-Jul-10 11:37 

93 0.10 % 

7.0 0.10 

Sampled: 26-Jul-10 14:25 Received: 27-Jul-10 11:37 

93 0.10 % 

6,6 0.10 

Batch Prepared Analyzed Method 

69603 12-Aug-10 12-Au,g-10 Moisture 

69603 12-Aug-10 12-Aug-10 Moisture 

69603 12-Aug-10 12-Aug-10 Moisture 

69603 12-Aug-10 12-Aug-10 Moisture 

69603 12-Aug-10 12-Aug-10 Moisture 

The results in this reporr apply ro rhe samples analyzed in accordance with the chain of 

cusrody document. This analytical report must be reproduced in irs entirety. 

Notes 

ncalabs co., ltd 
A TestAmerica Company Page 36 of73 
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STS Green Co., Lta · 

3123 Moo 5 Phahonyothin·Lumluka Rd., Lumluka 

Pathumthani, Bangkok, Thailand 12150 

Analytc: Result 

Level10, P.M. Tower, 731 Asoke-Din Daeng Rd. 
Din Daeng, Bangkok 10400 Thailand 
Phone: 662-245-9660 fax: 662-245-9662 

Project: NTM.A Flow Line. Soils 

Project Number: [none] 

Project Manager; Pongsak Lertsakvimam 

PAH 

TestAmerica Seattle 

Reported: 

21·Aug·l0 09:22 

Reponing 
Limit Units Dilution Batch Prepared Analyzed Method Notes 

TRT ·A fTTG0047-08) Soil Sampled: 24-Jul-10 10:10 Received: 27-Jul-10 11:37 

1-Methy\naphthalene 

Benzo[g,h,i]perylene 

2-Methy\naphthalene 

Benzo[k]fluoranthene 

Acenaphthene 

Chrysene 

Acenaphthylene 

Dibenz(a,h)anthracene 

Amhracene 

Fl uoranthene 

Benzo[a]anthracene 

Fluorene 

Benzo[a]pyrene 

Indeno[ I ,2,3-cd]pyrerle 

Benzo[b]fluoranthene 

Naphthalene 

Phenanthrene 

~ren~_ 

Surrogate: 2,4,6-Tribromopheno/ 

Surrogate: 2-F/uorobipheny/ 

Surrogate: 2-F/uoropheno/ 

Surrogate: Nitrobenzene-d5 

Surrogate: Phenol-d5 

Surrogate: Terphenyl-dl4 

ncalabs co., ltd. 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

64% 

83% 

76% 

95% 

83% 

65% 

28-143 

-12-1-10 

36-J./5 

3R-J.Il 

38-J./9 

./2-151 

29 
24 
20 
24 
20 
24 
20 
39 

20 
20 
24 
20 
29 
39 

20 
20 
20 
20 

"g/Kg 69169 05-Aug-10 10-Aug-10 8270C STD 

The results in this report apply to the samples analyzed in accordance wfth the chain of 

custody document. Tit is analytico/ reporl must he reproduced in its entirety. 

nca/abs co., ltd 
A TestAmerica Company Page 41 of73 
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STS Green Co., Ltd 

3123 Moo 5 Phahonyothin·Lumluka Rd., Lumluka 

Pathumthani, Bangkok, Thailand 12150 

Analytc Result 

TRT- A-S (1TG0047·09l Soil Sampled: 2Wul-10 11:20 

1-Methylnaphthalene ND 
Benzo[g,h,iJperylene ND 
2-Methy\naphthalene ND 
Benzo[k]tluoranthene ND 
Acenaphthene ND 
Chrysene ND 
Acenaphthylene ND 
Dibenz(a,h)anthracene ND 
Anthracene ND 
Fluoranthene ND 
Benzo[a]anthracene ND 
Fluorene ND 
Benzo[a]pyrene ND 
Indeno[ 1 .2,3-cd]pyrene ND 
Benzo[b ]tluoranthene ND 
Naphthalene ND 
Phenanthrene ND 
Pyrene ND 

Surrogate: 2,4,6· Tribromophenol 74% 

Surrogate: 2-Fiuorobipheny/ 86% 

Surrogate: 2·Ffuorophenol 85% 

Surrogate: Nitrobenz~ne·d5 93% 

Surrogate: Phenol-d5 95% 

Surrogate: Terphenyl·d/4 67% 

ncalabs co., ltd. 

Level10, P.M. Tower, 731 Asoke-Din Daeng Rd. 
Din Daeng, Bangkok 10400 Thailand 
Phone: 662-245-9660 fax: 662-245-9662 

Project: NTM·A Flow Line • Soils 

Project Number: [none] 

Project Manager: Pongsak Lertsakvimam 

PAH 
TestAmerica Seattle 

Reported: 

2l·Aug-1 0 09:22 

Reporting 
Limit Units Dilution Batch Prepared Analyzed Method Notes 

Received: 27·Jui·IO 11:37 

30 
25 
20 
25 
20 
25 
20 
40 
20 
20 
25 
20 
30 
40 
20 
20 
20 
20 

28./.13 

./2-f./0 

36·1-15 

3R·I-11 

38·1-19 

./2-151 

"g/Kg 69169 05-Aug-10 10-Aug·IO 8270C SID 

The re.wlt.~ 1i1 this report apply to the samples analyzed in accordance wJJh the chain of 

custody document. This analytical report must be reproduced in its entirety. 

nc:alabs c:o., ltd 
A TestAmeric:a Company 
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STS Green Co., Ltd 

3/23 Moo 5 Phahonyothin-Lumluka Rd., Lumluka 

Pathumthani, Bangkok, Thailand 12150 

Analyte Result 

Level10, P.M. Tower, 731 Asoke-Din Daeng Rd. 
Din Daeng, Bangkok 10400 Thailand 
Phone: 662-245-9660 fax: 662-245-9662 

Project: NTM-A Flow Line- Soils 

Project Number: {none] 

Project Manager: Pongsak Lensakvimam 

Total Metals 

TestAmerica Seattle 

Reporting: 

Reported: 

21-Aug-1 0 09;22 

Limit Units Dilution Batch Prepared Analyzed Method Notes 

TRT- A (TTG0047-08) Soil Sampled: 24-Jul-10 10:10 Received: 27-Jul-10 11:37 

Calcium 1300 47 mg!Kg 69431 10-Aug-10 10-Aug-10 60108 TMP 

Sodium 280 86 

Iron 27000 170 20 11-Aug-10 

Magnesium 1100 47 10-Aug-10 

Potassium 1000 140 

TRT- A-S CITGO~t'?-09) Soil Sampled: 24-Jul-10 11:20 Received: 27-Jul-10 11:37 

Calcium 600 49 mgfl<g 69431 10-Aug-10 10-Aug-10 60108 TMP 

Sodium ISO 89 

Iron 15000 180 20 11-Aug-10 

~lagnesium 520 49 10-Aug-10 

Potassium 940 150 

LKU- ZE (TTG0047-13) Soil Sampled: 24-Jul-10 15:30 Received: 27-Jul-10 11:37 

Calcium 770 42 mg/Kg 69431 10-Aug-10 10-Aug-10 60108 TMP 

Sodium 100 76 

Iron 10000 !50 20 11-Aug-10 

Magnesium 1300 42 10-Aug-lO 

Potassium 1300 120 

LKU- ZE- SE (TTG0047-14l Soil Sampled: 24-Jul-10 16:00 Received: 27-Jul-10 11:37 

Calcium 1700 43 

Sodium 99 79 

Iron 14000 160 

Magnesium 1700 43 

Potassium 1400 130 

ncalabs co., ltd. 

/ 

mg/Kg 69431 10-Aug-10 10-Aug-10 60108 TMP 

20 11-Aug-10 

10-Aug-10 

The resufl!i in thi.~ repor1 apply 10 1he sampfe.s analyzed in accordance with 1he chain of 
custody documenl. This anafylical report must be reproduced in its entirety. 

ncalabs co., ltd 
A TestAmerica Company 
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STS Green Co., Ltd 

3/23 Moo 5 Phahonyothin·Lumluka Rd., Lumluka 

Pathumthani, Bangkok, Thailand 12150 

Analyte Resull 

NMM- D- S (TfG0047-04) Soil Sampled: 24-Jul-10 16:15 

Arsenic 15 

Barium 90 

Cadmium ND 
Copper 11 

Lead 25 
Manganese 880 

Nickel 10 

Selenium 0.49 

Zinc 26 

Level10, P.M. Tower, 731 Asoke-Din Daeng Rd. 
Din Daeng, Bangkok 10400 Thailand 
Phone: 662-245-9660 fax: 662-245-9662 

Project: NTM-A Flow Line - Soils 

Project Number: [none] 

Project Manager: Pongsak Lensakvimam 

Total Metals by ICP-MS 

TestAmerica Seattle 

Reponing 

Limit Units 

Received: 27-Jul-10 11:37 

0.19 mg!Kg 

0.19 

0.19 

0.19 

0.19 

0.47 

0.19 

0.47 

0.66 

Dilution 

10 

Batch 

69431 

Prepared Analyzed 

10-Aug-10 10-Aug-10 

Reported: 

21-Aug-10 09:22 

Method Notes 

6020 TMP 

TRT- A ('ITG0047-08) Soil Sampled: 24-Jul-10 10:10 Received: 27-Jul-10 11:37 

Arsenic 18 

Barium 360 

Cadmium ND 
Copper 16 

Lead 29 

Manganese 830 

Nickel 9.7 

Selenium ND 
Zinc 29 

TRT- A-S <ITG0047-09) Soil Sampled: 24-Jul-10 11:20 

Arsenic 8.0 

Barium 76 

Cadmium ND 
Copper II 

Lead 23 

Manganese 190 

Nickel 5.5 

Selenium ND 
Zinc 16 

ncalabs co., ltd. 

0.17 mg/Kg 10 69431 !0-Aug-10 10-Aug-10 6020 TMP 

0.17 

0.17 

0.17 

0.17 

0.43 

0.17 

0.43 

0.60 

Received: 27-Jul-10 11:37 

0.18 

0.18 

0.18 

0.18 

0.18 

0.44 

0.18 

0.44 

0.62 

mg/Kg 10 69431 10-Aug-10 10-Aug-10 6020TMP 

The results in !his report apply fa the .mmp!es analyzed in accordance with the t·hain of 
custody document. This analytical report mu.vl be reproduced in it.r entirety. 

ncalabs co., ltd 
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~nca· 
Level10, P.M. Tower, 731 Asoke-Din Daeng Rd. 
Din Daeng, Bangkok 10400 Thailand 
Phone: 662-245-9660 fax: 662-245-9662 

STS Green Co., Lt.:: Project: NTM-A Flow Line- Soils 

3/23 Moo 5 Phahonyothin~Lumluka Rd., Lumtuka 

Pathumthani, Bangkok, Thailand 12150 

Project Numb~r: [none] 

Project Manager: Pongsak Leruakvimarn 

Reported: 

21-Aug-10 09:22 

Kerosene HC (Cl0-Cl4), Diesel HC (Cl5-C28) & Heavy Oil HC (C29-C36) by EPA 8015 (modified)­
Quality Control 

Analyte 

Batch JOG0071: Prepared 27-Jul-10 

!f_l!nk (IOQ<!_OJI-BL~J)_ 
Kerosene Range Hydrocarbons 

Diesel Range Hydrocarbons 

Heavy Oil Range Hydrocarbons 
------------- ----
Surrogate: -1-FBP 

Surrogate: Oc:taco.mnt! 

J:,f§l!OgQQ71 :J!SIL 
Diesel Range Hydrocarbons 

Surrogate: .J-FHP 

S11rrogate: Octacomne 

LC~Dup_()0(]0071-BSDl) 

Diesel Range Hydrocarbons 

Surrogate: .J-FBP 

Surroga1e: Octacosm1e 

~~-~~l!~~!~.{!.l!_G007I-~!S1) 
Diesel Range Hydrocarbons 
---------·---

Surrogate: -1-FBP 

Surrogate: Octaca~·ane 

~~~!.!!_~~!~~ 0~1:!_0 OGQ!J?!_-_~!_~plJ 

Diesel Range Hydrocarbons 

Surroga1e: -1-FBP 

Surroga1e: Octacosane 

Batch JOG0085: Prepared 30-Jul-10 

!Jiank (10G_Q_Q!i_5-BLK11___ __ 

Kerosene Range Hydrocarbons 

Diesel Range Hydrocarbons 

Heavy Oil Range Hydrocarbons 
------------

Surroga1e: -1-FBP 

Surrogate: Oc1acosane 

ncalabs co., ltd. 

ncalabs co., ltd. 

Result 
Reporting 

limit 
Units 

Using EPA 3550C 

ND 25.0 mglkg wet 

ND 25.0 

NO 100 

J./.2 

/6.0 

53.7 25.0 mWJ-g wet 

12..1 

/7.3 

58.7 25.0 mglkgwet 

/i.5 

12.-1 

.... -------------

1080 253 mglkgdry 
--------------

IR.O 

2-1.2 

1170 253 mglkgdry 
--------

21.6 

26.3 

Using EPA 3550C 

ND 25.0 mglkg wei 

NO 25.0 

ND 100 

11.6 

12.-1 

Spike 

Level 

16.717 

16.7/7 

66.452 

/6.671'1 

16.678 

66.518 

16.69-1 

16.69-1 

67.231 

16.R73 

16.873 

67.477 

16.935 

16.935 

16.656 

16.656 

Source 

Result %REC 

H.J.7 

95.6 

80.8 

7.1.1 

Jn3 

88.2 
-------- -

105 

7-1.5 

Source: TIG0041-10 

\040 62.8 
--------

107 

IU 

Source: TIG0041-10 

1040 197 

127 

155 

69.6 

7-1.5 

%REC RPD 

Limits RPD Limit Notes 

50-150 

50-150 

70-130 

50-150 

50-150 

70-130 8.89 30 

50-1511 

50-150 

62.7-127 

50-150 

50-150 

62.7-127 8.06 50 MHA 

50-150 

50-150 zx 

50-150 

50-150 

The results in/his report apply ro the samples analyzed in accordance wilh !he chain af 

cu~·wdy document. Thi.1· analytical report must he reproduced in irs enflrely. 

ncalabs co., ltd 
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STS Green Co., Ltd 

3/23 Moo 5 Phahonyothin-Lum!uka Rd., Lumluka 

Pathumthani, Bangkok, Thailand 12150 

Level10, P.M. Tower, 731 Asoke-Din Daeng Rd. 
Din Daeng, Bangkok 10400 Thailand 
Phone: 662-245-9660 fax: 662-245-9662 

Project: NTM-A Flow Line- Soils 

Project Number: (none] 

Project Manager: Pongsak Lertsakvimam 

Reported: 

21-Aug-1 0 09:22 

Kerosene HC (CIO-CI4), Diesel HC (CIS-C28) & Heavy Oil HC (C29-C36) by EPA 8015 (modified)­
Quality Control 

Analyte Result 
Reponing 

Limit 

Batch lOGOOSS: Prepared 30-Jul-10 Using EPA 35SOC 

LfS (10(;01)8_5-_l~Sl) ___ _ 

Diesel Range Hydrocarbons 

Surrogate: -1-1:'/JP 

Surrogate: Octaco~·ane 

~c:_s Dup (IOGOOS~J!"!)_l) __ _ 

Diesel Rang:e Hydrocarbons 

Surrogate: -1-FH/-' 

Surrog01e: (}ctaco.mm: 

~~-~!~!~ ~_p_i_k~_ ( 1 _Q~-(!_~:5:-M~!)_ 
Diesel Range Hydrocarbons 

Surrogate: -1-FiJP 

Surrogatt!.' (k-tacvsant! 

Mat0_~-~~~Qup (10G0085-MSDJ) _ 
Diesel Range Hydrocarbons 

Surraga1e: -I-FBI' 

Surrogate: (h·tacvsam: 

ncalabs co., ltd. 

~~~£ 

47.5 

11.6 

11.6 

50.5 

13.3 

12.5 

53.6 

/-1.2 

13.0 

52.7 

13.8 

12.5 

25.0 

25.0 

26.9 

26.9 

ncalabs co., ltd. 

Units 

mglkg wet 

mg!kgwet 
----

mgfkgdry 

mglkg. dry 

Spike 

levd 

65.259 

16.3ifl 

/6.37R 

66.144 
----

/6Ji01 

16.601 

71.535 

/7.953 

17.953 

71.227 

17.876 

17.876 

Source 

Result %REC 

72.8 

70.7 

71.1 

%REC 

Limits RPD 

------------

70-130 

50-150 

50-150 

------------------------

76.4 70-130 6.13 
----------

80.-1 50-150 

75.6 50-150 

Source: TTG0047-20 
-----------

ND 74.9 62.7-127 
-------

79.3 

72.3 

Source: TTG0047-20 

NO 74.0 

77.2 

69.8 

50-150 

50-150 

62.7-127 

50-150 

50-150 

1.75 

RPD 

Limit 

30 

50 

The results in !his report apply 10 the sample~· analy:ed in accordance wilh the chain of 
custody documem. Thrs analytical report mu.~t he reproduced in its enlirety. 

Notes 

ncalabs co., ltd 
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~nca-

STS Green Co., Ltd 

3/23 Moo 5 Phahonyothin-Lumluka Rd., Lumluka 

Pathumthani, Bangkok, Thailand 12150 

Level10, P.M. Tower, 731 Asoke-Din Daeng Rd. 
Din Daeng, Bangkok 10400 Thailand 
Phone: 662-245-9660 fax: 662-245-9662 

Project: NTM-A Flow Line- Soils 

Project Number: f none J 

Project Manager: Pongsak Lertsakvimam 

Reported: 

21-Aug-10 09:22 

Gasoline Hydrocarbons (2-Methylpentane to 1,2,4-Trimethylbenzene) and BTEX by GC/FID & GC/PID­
Quality Control 

Analyte Result 
Reponing 

Limit 

Batch IOH0005: Prepared 03-Aug-10 Using EPA 5035 Mod. 

~!a_nJ!_(!_O_!!!J_!JOS..B_hKI). 

Gasoline Range Hydrocarbons 

Benzene 

Tolueno;: 

Ethylbenzcne 

Xylencs (total) 

SurrogaTe: 1 .( 'h/ora-.J:fluorohl·nzene: J.1 D 

SurrogaTe: 1-Chloru-.J:f/uarohen=ene:P/D 

LC_SJIO!!OOO:;:BSIL .. _ 
Gasoline Range Hydrocarbons 

Surrogate: J.('h/oro-.J:fiuorohen=ene:FID 

LCS (IOJIOOQ?:B_S~)_ 

ND 

ND 

ND 

ND 

ND 

1.32 

1.59 

120 

1.21 

15.0 

0.200 

0.200 

0.200 

0.600 

15.0 

ncalabs co., ltd. 

Units 

mgikg wet 

mg'kg wet 

Spike 

Level 

1.5000 

1.500{) 

1-50.05 

1.5000 

Source 

Result %REC 

/i/1.0 

/06 

80.2 

%REC 

Limits 

50-150 

50-150 

-----------~~-

75-125 
----------

80.5 50-150 

RPD 

RPD Limit Notes 

Benzene 0.760 0.200 mg/kg wet 1.0000 76.0 75-125 

Toluene 

Ethylbenzene 

Xy!cnes (total) 

Surrogate: 1-Ch/om-.J-j/uorobenzene:PID 

\'!'!~~l!_§_(!ike P_C!!I_Q_O.Q~:~_Jj_ __ 
Gasoline Range Hydrocarbons 

S1trroga1e: /-('hlaro-.J:fiuorobtmzene:FID 

~~~~~~~~!l_@_OOOS~·IS~---
Benzene 

Toluene 

Ethy1benzene 

Xylenes (total) 

Surrogate: J.(_'h/ora-.J-jluorobenzene:PID 

ncalabs co., ltd. 

Jennifefsandoval,. Laboratory Supervisor 

1.19 0.200 

0.948 0.200 

2.90 0.600 

1.30 

147 16.9 

1.66 

0.999 0.223 

1.31 0.223 

1.28 0.223 

3.91 0.668 

1.52 

1.0000 119 75-125 

1.0000 94.8 75-125 

3.0000 96.5 75-125 

1.5000 86.6 50-150 

Source: TIG0047-08 
---- -----

mgfkgdry 169.32 ND 86.6 42-125 

1.6926 97.9 50-150 

Source: TIG0047-09 
---------

mgfkg dry 1.1140 0.18\ 73.5 45-125 

1.1140 ND 118 55-125 

l.l\40 ND 115 53-132 

3.3419 ND 117 59-125 
- ----------- --------------

1.6709 91.0 50-150 

The results in rlzis reporl apply ro 1/te samples analyzed in accordance with the chain of 
cus10dy documellf. This analylica/ repon mu~·J be reproduced in it!i entirety. 

ncalabs co., ltd 
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~nca· 
.1 · .. ~1 \ui••,-·,. t ( -''i'• -ny 

Level10, P.M. Tower, 731 Asoke-Din Daeng Rd. 
Din Daeng, Bangkok 10400 Thailand 
Phone: 662-245-9660 fax: 662-245-9662 

STS Green Co., Ltd.- Project: NTM~A Flow Line- Soils 

3/23 Moo 5 Phahonyothin~Lumluka Rd., Lumluka 

Pathumthani, Bangkok, Thailand 12150 

Project Number: [none] 

Project Manager; Pongsak Lensakvimam 

Reported: 

21-Aug-1009:22 

Gasoline Hydrocarbons (2-Methylpentane to 1,2,4-Trimethylbenzene) and BTEX by GC/FID & GC/PID­
Quality Control 

Analyte Result 
Reponing 

Llmir 

Batch 10H0005: Prepared 03-Aug-10 Using EPA 5035 Mod. 

~l_l.!!t:i~-~pJke D_!I_P._{~~~-~~05-J\1~-~IJ 
Gasoline Range Hydrocarbons 

Surrogate: 1-Chloro-./-f/uorobenzene:F/D 

~-~!!:~ -~P!~e-~_DQ~i)_O_Q~MS_!)_~L 
Benzene 

Toluene 

Ethylbenzene 

Xylenes (total) 

Surrogate: 1-Chlaro-./:fluorobenzene:P/D 

ncalabs co., ltd. 

139 16.9 

J..l] 

0.883 0.223 

1.12 0.223 

1.13 0.223 

3.43 0.668 

/..15 

ncalabs co., ltd. 

Unirs 

mglkgdry 

mgfkgdry 

Spike 

Level 

169.32 

1.6926 

1.1\40 

\.1140 

1.1140 

3.3419 

/.6709 

Source 

Result %REC 

Source: ITG0047-08 
------ ------ ·--

ND 81.8 

H.J.I 

Source: TTG0047-09 

0.181 63.0 

ND 101 

ND 102 

ND 103 

%REC 

Limits 

42-125 
-- ----~---

50-150 

RPD 

5.62 

----------------

45-\25 12.4 

55-125 15.4 

53-132 12.6 

59-125 13.1 
----------· ---- ------· 

R6.7 50-150 

RPD 

Limir 

40 

40 

40 

40 

40 

The re~·ults in thi~· report applylo the .ramples analyzed in accordance with the chain ~f 

custody docume/11. Tl11s analytical reporl must he reproduced in irs enlirery. 

Notes 

ncalabs co., ltd 
A TestAmerica Company 
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~nca· 
.o ,,.-.,! "•,ofu•· r .1 (, •· •:r, 1'1\' 

STS Green Co .. Ltd 

Level10, P.M. Tower, 731 Asoke-Din Daeng Rd. 
Din Daeng, Bangkok 10400 Thailand 
Phone: 662-245-9660 fax: 662-245-9662 

3/23 Moo 5 Phahonyothin-Lumluka Rd., Lumluka 

Pathumthani, Bangkok, Thailand 12150 

Project: NTM-A Flow Line- Soils 

Project Number: [noneJ 

Project i\'lanager: Pongsak Lertsakvimam 

Conventional Chemistry Parameters in Soils and Solids- Quality Control 

ncalabs co., ltd. 

Analyte Result 
Reporting 

Units 
Spike Source %REC 

Limit Level Result %REC Limits RPD 

Batch IOG0086: Prepared 30-Jul-10 llsine 1:1 Soil/Water Extraction 

L<;S_il ()G0086,I!S I) . 
pH 7.39 pH Units 7.4150 99.7 97.5-102.5 

Lq (l()G0()8_6ci!S2} 

pH 3.98 pH Units 4.0040 99.4 97.5-102.5 

~plicatU!!!§:~~S§:DUP!L 
Source: TIG0047-20 

pH 4.81 pH Units 4.80 0.208 

Batch IOHOOIJ: Prepared OS-Aug-10 Using General Preparation 

Q~!!~ate {!!'!!~~!?_:DUPIL_ 
Source: TIG0047MOJ 

-- -- ----------

Saturation Percentage 72.0 LOO %by Weight 71.5 0.752 

Batch IOH0017: Prepared JIMJul-10 Using Cadmium Reduction 

~~~nk {IOH0017~!--Kl) __ 
Nitrate-Nitrogen ND 1.00 mglkg as N wet 

LCS (IOH_00_17-BSI) 

Nitrate-Nitrogen 7.97 1.00 mglkg. as N wet 8.0000 99.6 80-120 

LCS !luy_il()Hil017 ,BSD I)._ 

Nitrate-Nitrogen 7.97 1.00 mglkg as N wet 8.0000 99.6 80-120 0.00 

Q_~ ~lica!!:..(l OH ~~} 7 ~J?-U~_l L Source: TTG0047-0l 

Nitrate-Nitrogen 1.85 L\9 mglkg as N dry 1.85 0.00 

Reported: 

21-Aug-10 09:22 

RPD 

Limit Notes 

2.5 

10 

20 

20 

ncalabs co., ltd. The results in this report apply to the samples analyzed in accordance with I he chain of 
Cltstody document. This analytical report must be reprod11ced in it.r entirety. 

andoval, Laboratory Supervisor 

ncalabs co., ltd 
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Level10, P.M. Tower, 731 Asoke-Din Daeng Rd. 
Din Oaeng, Bangkok 10400 Thailand 
Phone: 662-245-9660 fax: 662-245-9662 

,, ··•.I \11o• , <1 •. ··;·, ''' 

STS Green Co., Ltd 

3/23 Moo 5 Phahonyothin-Lumluka Rd., Lumluka 

Pathumthani, Bangkok, Thailand 12150 

Project: NTM-A Flow Line. Soils 

Project Number: [none] 

Project Mannger: Pongsak Leruakvimam 

Conventional Chemistry Parameters in Soils and Solids- Quality Control 

ncalabs co., ltd. 

Analyte Result 
Reponing 

Limit 
Units 

Batch IOH0017: Prepared 31-Jul-10 Using Cadmium Reduction 

Nitrate-Nitrogen 11.1 1.12 mglkg as N dry 

Batch 10H0020: Prepared 05-Aug-10 Using EPA 3060A 

!_l_l_~!!_k J!Q__J:f_!l_~Q: BLI9 ) _ 
Hexavalent Chromium ND 1.00 mg/kg wet 

L(;Sjio_H0()20:!lS1) _ 

Hexa"aknt Chromium 3.94 1.00 mg/kgwet 

[.CS_D~p_(lo_H_0020-~DI) ---------

Hexavalent Chromiwn 3.77 1.00 mglkg wet 

Du plicl:l.!_e _ U!!.I!<!~29.:Q 'd ~ ~) 
Hexavalent Chromium ND 1.00 mg/kg dry 

~!~!_lj~ §pi){_e_(I_'!_f-!QO~O-_~-!~D 
Hexavalent Chromium 4.64 1.00 mglkg dl)· 

Batch 10H0031: Prepared 09-Aug-10 Using CaCI2 Extraction 

~ank (10H0031-BJ,._I'f!) 

Orthophosphate-phosphorus 

L(;5_(1_0!JOO~l-BSIL 

Orthophosphate-phosphorus 

ND 1.50 mglkgasPwet 

2.52 I .50 mglkg as P wei 

Spike 

Level 

8.9356 

4.0000 

4.0000 

5.0441 

2.5200 

Source 

Result %REC 

Source: TTG0047-03 

2.71 94.3 

98.4 

94.2 

Source: TTG0047-01 

%REC 

Limits 

75-125 

80-120 

80-120 

- ---- - -

ND 

Source: TTG0055-02 

ND 92.0 75-125 

100 80-120 

RPD 

4.36 

Reported: 

21-Aug-10 09:22 

RPD 

Limit Notes 

10 

14.2 

ncalabs co., ltd. The results in this report apply to the samples analy=ed in at·cordance with the chain of 

custody dncumel/1. Tlus ana/yflca/ report must be reproduced m us emirr:ry. 

Jenniffr Sandoval, Laboratory Supervisor 

ncalabs co., ltd 
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level10, P.M. Tower, 731 Asoke-Din Daeng Rd. 
Din Daeng, Bangkok 10400 Thailand 
Phone: 662-245-9660 fax: 662-245-9662 

STS Green Co., ltd 

3/23 Moo 5 Phahonjothin-lumluka Rd., lumluka 

Pathumthani, Bangkok, Thailand 12150 

Projeet: NTM-A Flow line- Soils 

Project Number; [none J 

Analytc 

Project ~·lanager: Pongsak Lensakvimam 

Conventional Chemistry Parameters in Soils and Solids- Quality Control 

ncalabs co., ltd. 

Result 
Reporting 

Limit 
Units 

Spike 

Level 

Source 

Result %REC 

%REC 

Limits 

Batch 101-10031: Prepared 09-Aug-10 Using CaC12 Extraction 

LCS Dupj!01Joo31-BSDI) 

Orthophosphme-phosphorus 2.52 1.50 mglkg as P wet 2.5200 100 80-120 

Source: TTG0047-02 

RPD 

0.00 

J?u_p_l_i_~-~~- {_I_QH003l~J?.~~l) --------

Orthophosphate-phosphorus 21.9 16.6 

M~~i!_~Pi~-~ n!!!-!Oo3~.:.~~§!L .. .. - -- - --

Orthophosphate-phosphorus 88.9 17.8 

Batch IOH0032: Prepared 02-Aug-10 Using Ca{H2P04l2H20 

Sulfarc 

LCS [IOH0032-BSI) 

Sulfate 

L_~~ .. I?!P(l_Q~0032-~.Q!). 
Sulfate 

!?..!!J!l_i_c:~c (_1.Q~!~932-I~W!_l!)_ .. __________ _ 

Sulfate 

~~a_!~i~~~~~~_!Q.H~~~-~f_S,l) ___________ __ 
Sulfate 

NO 

185 

192 

53.2 

222 

Batch IOH0039: Prepared 10-Aug-10 Using EPA 3060A 

~Jan!' (l_O~!Q~~~:!J.LK~J 
Hexa\'alent Chromium ND 

50.0 

50.0 

50.0 

50.0 

49.9 

1.00 

mglkg as P dry 22.2 1.01 

Source: TIG0047-01 

mgfkg as P dry 29.872 58.1 103 75-125 

mg'kg wet 

,,,_,, ___ 
mglkgwet 200.00 92.6 79.3-121 

____ ..... - -----.. 

mg/kg wet 200.00 95.8 79.3-121 3.43 

Source: TIG0047-01 

mg/kg dry 51.7 2.92 

Source: TTG0047-07 

mgfkg dry 222.20 ND 100 70.8-133 

mglkg wet 

Reported: 

21-Aug-1 0 09:22 

RPD 

Limit Notes 

15 

20 

10 

ncalabs co., ltd. The resul!s in rlus n:porr apply to the samples analyzed in accordance with the chain of 

cusrody document. 71tis analytical repor/ must be reproduced in its entirery. 
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~nca· 
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STS Green Co., Ltd 

3/23 Moo 5 Phahonyothin~Lumluka Rd., Lumluka 

Pathumthani, Bangkok, Thailand 12150 

Level10, P.M. Tower, 731 Asoke-Din Daeng Rd. 
Din Daeng, Bangkok 10400 Thailand 
Phone: 662-245-9660 fax: 662-245-9662 

Project NTM-A Flow Line· Soils 

Project Number: [none] 

Project Manager: Pongsak Lertsakvimam 

Reported: 

21-Aug-1009:22 

Conventional Chemistry Parameters in Soils and Solids- Quality Control 

Analyte 

Batch IOH0039: Prel!ared 10-Aug-10 

~C~I()I!00_39,1lSI) 

Hexavalent Chromium 

I;<;:~Qtll> (10HIJ()J9,BSDI)_ 

Hexavalent Chromiwn 

!!_~licate (1 OH003_2::-_12_1!f!t _ 
Hexavalent Chromium 

~atrix Spike (!Q_H0039-1\1!§!2__ 

Hexavalent Chromiwn 

Batch IOH0041: PreJ:!ared 11-Aug-10 

!!!~!1!_(10HOQ~I-B!-_JiU _ 
Elcclrical Conductivity 

l,C~ll~J:'~~I-B~Il-
Electrical Conducti\'il)' 

LCS Dup JJ!lH0041-BSDI) _ 

Elcclrical Conductivity 

Duplicate 0!'_~0041-D!W!) 

Electrical Conductivil)' 

ncalabs co., ltd. 

Jenniftr' Sandoval, Laboratory Supervisor 

ncalabs co., ltd. 

Result 
Reporting 

Units 
Spike Source: %REC RPD 

Limit Level Result %REC Limits RPD Limit Notes 

llsing EPA 3060A 

4.00 1.00 mglkg wet 4.0000 99.9 80-120 

-------

4.00 1.00 mglkg wet 4.0000 100 80-120 0.200 10 

Source: TTG0047-19 
------------

ND 1.00 mg!kg dry ND 14.2 

Source: TTG0047-20 
- ~--------- ... --- -~ -- ---------- --- ------------ -----

4.22 1.00 mglkg dry 4.2974 ND 98.2 75-125 

Using 1:1 Soil/Water Extraction 

·- -··~--~------. 
ND 0.0500 mmhoslcm 

- -·--- --~-----

1.03 0.0500 mmhoslcm 1.0000 103 80-120 

. ·-- ------

1.02 0.0500 mmhoslcm 1.0000 102 80-120 0.195 200 

Source: ITG0047-02 
--------

0.441 0.0500 mmhoslcm 0.474 7.21 20 

The resuft.v in this report apply to the sompfes onofyzed in accordance with the chain of 

custody document. This analytical report must be reproduced in ils entirery. 

ncalabs co., ltd 
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STS Green Co., Ltd 

3123 Moo 5 Phahonyothin-Lumluka Rd., Lumluka 

Pathumthani, Bangkok, Thailand 12150 

Level10, P.M. Tower, 731 Asoke-Din Daeng Rd. 
Din Daeng, Bangkok 10400 Thailand 
Phone: 662-245-9660 fax: 662-245-9662 

Project: NTM-A Flow Line- Soils 

ProjectNumber: fnone] 

Project :--tanager: Pongsak Lertsakvimam 

Reported: 

21-Aug-10 09:22 

Physical Parameters by APHA/ASTM/EPA Methods- Quality Control 

ncalabs co., ltd. 

Analyte Result 

Batch 10H0029: Prepared 09-Aug-10 Using Solids 

%Solids 

!?!!2~~~!~J!~J:!(!~J2:-DUf!L _ 
%Solids 

nca1abs co., ltd. 

100 

92.8 

Reporting 

Limit 
Units 

0.100 %by Weight 

0.100 %by Weight 

Spike 

Level 

Source 

Result %REC 

Source: TTG0047-20 

93.1 

%REC 

Limits RPD 

0.258 

RPD 

Limit 

5.58 

The resulls in this report apply 10 the samples analyzed in accordance with the chain of 

custody document. This analytical reparl must be reproduced in its entirety. 

Notes 

ncalabs co., ltd 
A TestAmerica Company Page 58 of73 
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STS Green Co .• Ltd 

3123 Moo 5 Phahonyothin-Lumluka Rd., Lumluka 

Pathumthani, BangkOk, Thailand 12150 

Analyte Resull 

Batch 70060: Prepared 19-Aug-10 Using 747IA 

Mercury NO 

Mercury 0.177 

~-~~~~ll__{?_~O~QQ85-3l_ 
Mercury 0.178 

ncalabs co., ltd. 

Jennifer S doval, Laboratory Supervisor 

Level10, P.M. Tower, 731 Asoke-Din Daeng Rd. 
Din Daeng, Bangkok 10400 Thailand 
Phone: 662-245-9660 fax: 662-245-9662 

Project: NTM-A Flow Line- Soils 

Project Nwnber: [none) 

Project Manager: Pongsak Lertsakvimam 

Mercury (CV AA)- Quality Control 

TestAmerica Seattle 
Reponing 

Limit 

0.0!7 

0.017 

0.017 

Units 

mg!Kg 

mg/Kg 

mg!Kg 

Spike 

Level 

0.16700 

0.16700 

Source 

Result 

Source: 

Source: 

Source: 

%REC 

106 

107 

%REC 

Limits 

75-125 

75-125 

RPD 

Reported: 

21-Aug-10 09:22 

RPD 

Limit Notes 

25 

The resuln in this reporr apply to rhe samples analyzed in accordance wilh the chain of 

custody document. This ona~VIico/ report must be reproduced in its enlire~v. 

ncalabs co., ltd 
A TestAmerica Company 
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STS Green Co., Ltd 

3/23 Moo 5 Phahonyothin-Lumluka Rd., Lumluka 

Pathumthani, Bangkok, Thailand 12150 

Analytc: Result 

Batch 69584: Prenared 11-Aug-10 UsingJOSOB 

~!.~!")~pike DJ:!,!!_J~~?23!1?.L 
Calcium 3460 

Magnesium 4590 

Potassium 4320 

Sodium 1520 

~'~!~l~ _ _s_pj_~~ f~_Q?~!§L _ 
Calcium 3720 

Magnesium 4910 

Potassium 4820 

Sodium 1560 

f!~~nk 1~_!!:_69584-1) ___ 

Calcium NO 

Iron NO 

Magnesium NO 

Potassium NO 

Sodium ND 

[.CS (580-69584-2) 

Calcium 1000 

Iron 1090 

Magnesium 988 

Potassium 977 

Sodium 895 

L_~S !J .. P.<~Q:69584-3l_ 
Calcium 1040 

Iron 1120 

Magnesiwn 1030 

Potassium 1020 

Sodium 928 

ncalabs co., ltd. 

leve110, P.M. Tower, 731 Asoke-Din Daeng Rd. 
Din Daeng, Bangkok 10400 Thailand 
Phone: 662-245-9660 fax: 662-245-9662 

Project: NTM-A Flow Line- Soils 

Project Number. [none] Reported: 

Project Manager: Pongsak Lertsakvimam 21-Aug-10 09:22 

Metals (ICP)- Quality Control 

T estAmerica Seattle 
Reponing 

Limit 

66 

66 

200 

120 

66 

66 

200 

120 

55 

10 

55 

160 

100 

55 

10 

55 

160 

100 

55 

10 

55 

160 

100 

Units 
Spike Source %REC RPO 

Level Result %REC Limits RPO Limit 

Source:. ITG0047-05 
-~ ····---------

mgtKg dry 1200.0 2300 96 75-125 7 35 

1200.0 3400 98 75-125 35 

1200.0 3200 94 75-125 II 35 

1200.0 370 95 75-125 35 

Source: ITG0047-05 
---------

mg/Kg dry 1200.0 2300 118 75-125 

1200.0 3400 125 75-125 

1200.0 3200 136 75-125 

1200.0 3'0 99 75-125 

Source: 
. ----- -----·- -------- ---------. 

mg/Kgdry 

Source: 
---·---------

mg!Kg:dry 1000.0 100 80-120 

1100.0 99 80-120 

1000.0 99 80-120 

1000.0 98 80-120 

1000.0 89 80-120 

Source: 
-- --- -----

mg!Kgdry 1000.0 104 80-120 4 35 

1100.0 101 80-120 2 35 

1000.0 103 80-120 4 35 

1000.0 102 80-120 35 

1000.0 93 80-120 4 35 

The re.rult.r in thi.1· report apply to the samples analyzed in accordance with the chain q( 

custody document. This analytical report must he reproduced ill its e11tirery. 

Notes 

F 

ncalabs co., ltd 
A TestAmerica company 
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Level10, P.M. Tower, 731 Asoke--Din Daeng Rd. 
Din Daeng, Bangkok 10400 Thailand 
Phone: 662-245-9660 fax: 662-245-9662 

STS Green Co., Ltd Project: NTM-A Flow Line- Soils 

3/23 Moo 5 Phahonyothin-Lumluka Rd., Lumluka 

Pathumthani, Bangkok, Thailand 12150 

An.alyte Result 

Batch 69637: Prepared 11-Aug-10 llsing 3050B 

~~licat~_!2~?..~~!-!L_ 
Calcium 2490 

Iron 36200 

Magnesium 3560 

Potassium 3040 

Sodium 369 

~~nk ~-~~---~2~~7.:-_l_l 
Iron NO 

Project Number: [none] 

Project Manager: Pongsak Lensakvimam 

Metals (ICP)- Quality Control 

TestAmerica Seattle 
Reponing 

Limit 
Units 

Spike 

Level 

Source 

Result %REC 

Sourc~ TTG0047-05 
- ---··-·· 

66 mg/Kgdry 2300 

240 35000 

66 3400 

200 3200 

120 370 

Source: 

10 mgtKgdry 

%REC 

Limits RPD 

8 

3 

Reported: 

21-Aug-1 0 09:22 

RPD 

Limit Notes 

Jl 

Jl 

Jl 

35 

35 

ncalabs co., ltd. The results in !his repoTI apply 10 the samples analy=ed in accordance with rhe chain of 
custody dacumenr. This analytical reporl must be reproduced in its enrirety. 

ncalabs ca., ltd 
A TestAmerica Company 
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~nca· 

STS Green Co., Ltd Project; 

3123 Moo 5 Phahonyo!hin-Lumluka Rd., Lumluka Project Number: 

Pathumlhani, Bangk,ok. Thailand 12150 Project Manager: 

Level10, P.M. Tower, 731 Asok.,.Din Daeng Rd. 
Din Daeng, Bangkok 10400 Thailand 
Phone: 662-245-9660 fax: 662-245-9662 

NTM·A Flow Line- Soils 

[none] 

Pongsak Lertsakvimarn 

Reported: 

21-Aug-1 0 09:22 

Mercury (CV AA)- Quality Control 

Analyte Result 

Batch 69592: Prepared 11-Aug-10 Using 7471A 

~l~!!"_!X Sp_i_~~ ~!_1-~_(~1!?_~3_10)_ 
Mercury 0.278 

!\·lat~~i~ {_2_9_?_2315) _ ---- ---
Mercury 0.241 

I_?uplicat~(~.o~~:l.!~} _ 
Mercury 0.0393 

~~ank J?_~g_:_69?~2:-_~} ~-
Mercury NO 

!--SS cs_s_o--~~~-~~) 
Mercury 0.175 

!:-_<;:S D_':!P. _<~q~§~_522-3l_ 
Mercury 0.175 

ncalabs co., ltd. 

Jennifer 

TestAmerica Seattle 
Reporting 

Limit 

0.021 

0.018 

0.019 

0.017 

0.017 

0.017 

Units 
Spike Source %REC RPD 

Level Result %REC Limits RPD Limit 

Source: TTG0047-05 

mg!Kgcby 0.21200 0.050 108 75-125 14 35 

Source: TIG0047-05 
---~·----

mg/Kgdry 0.18100 0.050 106 75-125 

Source: TIG0047-05 

mg/Kgdry 0.050 24 35 

Source: 

mg/Kg dry 

Sourc~ 

mg!Kgdry 0.16i00 105 75-125 

Source: 

mg!Kgdry 0.16700 105 75-125 0 25 

The resul!.~ in this reporl apply to 1he samples ana/r-ed in accordance with the chain of 

cu.\·tmly documenl. This analytical reporl mu.1·1 he reproduced in its entirery. 

Notes 

ncalabs co., ltd 
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STS Green Co., Ltd 

3/23 Moo 5 Phahonyothin-Lumluka Rd., Lumluka 

Pathumthani, Bangkok, Thailand 12150 

Analyte Result 

Batch 69586: PreQared 11-Aug-10 Using30SOB 

~!~!ri~_§~i~e D~J?_q~;_9~-~-J?) 
Lead Ill 

Cadmium 6.93 

Barium 506 

Arsenic 277 

Copper 62.5 

Selenium 249 

Nickel 95.4 

Zinc 156 

Manganese 1480 

~latr!!_~~ike ~(!!91IS) _ 
Lead 104 

C'admllun 6.16 

Barium 476 

Arsenic 261 

Copper 60.6 

Selenium 240 

Nickel 90.8 

Zinc 149 

Manganese 1410 

Q~l!!.':J~.Q?_~lX) .. 
Lead 38.8 

Cadmium 0.295 

Barium 195 

Arsenic 21.5 

Copper 28.3 

Selenium ND 

Nickel 28.1 

Zin~: 79.7 

Manganese 1310 

ncalabs co., ltd. 

Project: 

Projeet Number: 

Level10, P.M. Tower, 731 Asoke-Din Daeng Rd. 
Din Daeng, Bangkok 10400 Thailand 
Phone: 662-245-9660 tax: 662-245-9662 

NTM-A Flow Line- Soils 

[none] Reported: 

Project Manager: Pongsak Lensakvimam 21-Aug-10 09:22 

Metals (ICPIMS)- Quality Control 

TestAmerica Seattle 
Reporting 

Limit 

1.2 

1.2 

1.2 

1.2 

1.2 

3.0 

1.2 

4.2 

3.0 

1.2 

1.2 

1.2 

1.2 

1.2 

3.0 

1.2 

4.2 

3.0 

0.24 

0.24 

0.24 

0.24 

0.24 

0.60 

0.24 

0.84 

0.60 

Units 
Spike Source %REC RPD 

Level Result %REC Limits RPD Limit 

Source: TTG0047-05 

mg/Kgdry 60.000 40 118 75-125 6 35 

6.0000 0.31 110 75-125 12 35 

240.00 200 127 75-125 6 35 

240.00 23 106 75-125 6 35 

30.000 30 108 75-125 3 35 

240.00 0.50 103 75-125 3 35 

60.000 30 109 75-125 5 35 

60.000 83 121 75-125 4 35 

60.000 1400 151 75-125 35 

Source: TTG0047-05 
----------- ------··~~- -----------------

mg!Kgdry 60.000 40 107 75-125 

6.0000 0.31 98 75-125 

240.00 200 114 75-125 

240.00 23 99 75-125 

30.000 30 101 15-125 

240.00 0.50 100 75-125 

60.000 30 101 75-125 

60.000 83 110 75-125 

60.000 1400 30 75-125 

Source: TTG0047-05 

mg/Kgdry 40 3 35 

0.31 Jj 

200 3 35 

23 6 35 

30 6 35 

0.50 14 35 

30 7 35 

83 4 35 

1400 6 35 

The results in this report apply to the samples analyzed in accordance with the chain of 

custody dncumem. This analylical report must hi! reproduced in its enrirery. 

Notes 

F 

4 

4 

nca/abs co., ltd 
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STS Green Co., Ltd 

3/23 Moo 5 Phahonyothin-Lumluka Rd., Lumluka 

Pathumthani, Bangkok, Thailand 12150 

Analyte Resuh 

Batch 69586: Prepared 11-Aug-10 Using 30508 

~~~!!.1< j580-~9~~§-:~~)__-
Lead NO 

Cadmium NO 

Barium NO 

Arsenic NO 

Copper NO 

Selenium NO 

Nickel NO 

Zinc NO 

Manganese NO 

~~s (s~o.::69_~~~~2l ___ 
Lead 53.0 

Cadmium 5.[9 

Barium 212 

Arsenic 206 

Copper 25.9 

Selenium 200 

Nickel 51.6 

Zinc 53.0 

Manganese 52.9 

~c~.!?~P .(~-~~~_s_§~ 
Lead 54.0 

Cadmium 5.24 

Barium 211 

Arsenic 202 

Copper 26. l, 

Selenium 201 

Nickel 49.7 

Zinc 52.0 

Manganese 52.2 

Project: 

Project Number: 

Project Manager: 

Level10, P.M. Tower, 731 Asoke-Din Daeng Rd. 
Din Daeng, Bangkok 10400 Thailand 
Phone: 662-245-9660 fax: 662-245-9662 

NTM-A Flow Line - Soils 

[none] 

Pongsak Lertsakvimam 

Metals (ICP/MS)- Quality Control 

TestAmerica Seattle 
Reporting 

Units 
Spike Source %REC 

Limit Level Result %REC Limits RPO 

Source: 

0.20 mg/Kg dry 

0.20 

0.20 

0.20 

0.20 

0.50 

0.20 

0.70 

0.50 

Source: 
~~----------·- ·- --

1.0 mg!Kg: dry 50.000 106 80-120 

1.0 5.0000 \04 80-120 

1.0 200.00 106 80-120 

1.0 200.00 103 80-120 

1.0 25.000 104 80-120 

2.5 200.00 100 80-120 

1.0 50.000 103 80-120 

3.5 50.000 106 80-120 

2.5 50.000 106 80-120 

Source: 
----"·- -· ----. 

1.0 mg!Kgdry 50.000 108 80-120 2 

1.0 5.0000 105 80-120 

1.0 200.00 106 80-120 0 

1.0 200.00 !OJ 80-120 

1.0 25.000 104 80-120 

2.5 200.00 100 80-120 0 

1.0 50.000 99 80-120 4 

3.5 50.000 104 80-120 

2.5 50.000 104 80-120 

Reported: 

21-Aug-10 09:22 

RPO 

Limit Notes 

35 

35 

35 

35 

35 

35 

35 

35 

35 

ncalabs CO., ltd. The resull.v in I his n:porl apply ra the samples analyzed in accordance wilh I he chain of 

cusrody document. This analytical reporl must be reproduced in ils entirety. 

nca/abs ca., ltd 
A TestAmerica Company 
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STS Green Co., Ltd 

3123 Moo 5 Phahonyothin~Lumluka Rd., Lumluka 

Parhumthani, Bangkok, Thailand 12150 

Ana lyre Result 

Batch 69603: Prepared 12-Aug-10 Using NA 

!?.~~ate (~~?~~-~~L _ 
Percent Solids 

Percent Moisture 

ncalabs co., ltd. 

Jennifer saJicioval, Laboratory Supervisor 

83 

17 

Level10, P.M. Tower, 731 Asoke-Din Daeng Rd. 
Din Daeng, Bangkok 10400 Thailand 
Phone: 662-245-9660 fax: 662-245-9662 

Project: NTM-A Flow Line- Soils 

Project Number: (noneJ 

Project Manager: Pongsak Lensakvimam 

Percent Moisture- Quality Control 

TestAmerica Seattle 

Reporting 

Limit 
Units 

Spike 

Level 

Source 

Result %REC 

Source: TIG0047-05 

0.10 

0.10 

% 83 

17 

%REC 

Limits RPD 

0 

Reported: 

21-Aug-1 0 09:22 

RPD 

Limit Notes 

20 

20 

The results in this reporl apply 10 the samples analyzed i11 accordance with 1he elwin of 

Cll.\"lody dvcumenl. This analytical reporl mu.rt he reproduced in it.~ enlirety. 

m::alabs co,, ltd 
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~nca· 

STS Green Co., Ltd 

3/23 Moo 5 Phahonyothin·Lumluka Rd., Lumluka 

Pathumthani, Bangkok, Thailand 12150 

Ana lyle Result 

Batch 69169: Prepared 05-Aug-10 Using 3550B 

1-Methylnaphthalene 

Benzo[g,h,i)perylcne 

2-Methylnaphthalene 

Benzo[k] fluoranthene 

Acenaphthene 

Chrysene 

Acenaphthylene 

Dibenz(a,h)anthracene 

Anthracene 

Fluoranthene 

Benzo[ a )anthracene 

Fluorene 

Bcnzo[a]pyrene 

lndeno[ I ,2.3-cd)pyrene 

Benzo[b ]f\uoranthene 

Naphthalene 

Phenanthrene 

Pyrene 

Surrogate: 2 . ./,6-Tnhramaplu:nol 

Surrogate: 2-Fiuorobiphenyl 

.\'urrogme: 2-Fhwropheno! 

Surrogate: Nitroben:ene-d5 

Surrogate: /'heno/-d5 

Surrogme: Terphenyl-dl./ 

~~!!j.~~i~e l~l!_?Z~~l __ 
1-Merhylnaphrhalene 

Benzo[g.h,i)perylene 

2-Methylnaphthalene 

Benzo[k] f\uoranrhene 

Acenaphthene 

Chrysene 

Acenaphthylene 

Dibenz( a,h)anrhracene 

Anthracene 

Fluoranrhene 

Benzo[ a)anthracene 

Fluorene 

Benw[a]pyrene 

ncalabs co., ltd. 

Jennifer sart'(iova\, Laboratory Supervisor 

745 

681 

&39 

707 

791 

742 

870 

697 

780 

798 

709 

809 

728 

689 

695 

783 

728 

770 

1190 

7;0 

}5./0 .. , 
1510 

5././ 

733 

637 

83\ 

735 

769 

730 

842 

681 

769 

754 

688 

796 

744 

Level 10, P.M. Tower, 731 Asoke-Din Daeng Rd. 
Din Daeng, Bangkok 10400 Thailand 
Phone: 662-245-9660 fax: 662-245-9662 

Project: NTM-A Flow Line- Soils 

Project Nwnber: [none] 

Project Manager: Pongsak Lertsakvimam 

PAH - Quality Control 

TestAmerica Seattle 
Reponing 

Limit 
Units 

Spike 

Level 

Source 

Result %REC 

Source: TTG0047-14 

28 

24 

19 

24 

19 

24 

19 

38 

19 

19 

24 

19 

28 

38 

19 

19 

19 

19 

28 

23 

19 

23 

19 

23 

19 

37 

19 

19 

23 

19 

28 

948.00 

946.00 

948.00 

943.00 

944.00 

947.00 

945.00 

946.00 

945.00 

945.00 

944.00 

952.00 

943.00 

946.00 

943.00 

944.00 

944.00 

946.00 

1890.0 

9./5.00 

JR90.0 

9-16.00 

/890.0 

9./6.00 

937.00 

935.00 

937.00 

932.00 

932.00 

936.00 

933.00 

935.00 

933.00 

934.00 

932.00 

940.00 

932.00 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

NO 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

79 

72 

88 

75 

84 

78 

92 

74 

83 

84 

75 

85 

77 

73 

74 

83 

77 

81 

63 

7R 

81 

92 

RO 

5i 

Source: TTG0047-14 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

78 

68 

89 

79 

82 

78 

90 

73 

82 

81 

74 

85 

80 

%REC 

Limits 

48-148 

57-142 

65-125 

63-143 

65-130 

71-126 

69-129 

57-142 

73-123 

61-J21 

64-124 

68-128 

68-128 

59-139 

66-136 

64-129 

65-125 

54-134 

2H-I./3 

-12-1./0 

36-1./5 

38-1-11 

38-/-19 

-12-151 

48-148 

57-142 

65-125 

63-143 

65-130 

71-126 

69-129 

57-142 

73-123 

61-121 

64-124 

68-128 

68-128 

RPD 

7 

4 

2 

3 

2 

6 

3 

2 

0 

Reported: 

21-Aug-1 0 09:22 

RPD 

Limit 

30 

28 

27 

31 

27 

26 

28 

30 

27 

36 

27 

31 

30 

29 

31 

26 

28 

31 

Notes 

The results in this reporl apply to the somple.1· analyzed in accordance with I he chain of 

custody documenJ. This analytical report must he reproduced in ils entirety 

ncalabs co., ltd 
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~nca· 

STS Green Co., Ltd 

3/23 Moo 5 Phahonyothin-Lumluka Rd., Lumluka 

Pathumthani, Bangkok, Thailand 12150 

Analytc Result 

Batch 69169: Prepared 05-Aug-10 Using3550B 

~!_a~r~x -~l!i~-~ (_~07?~~) 
lndenof I ,2.3-cd]pyrcne 666 

Benzo[b]fl uoranthene 693 

Naphthalene 779 

Phenamhrenc 710 

Pyrene 752 

.'iurrog01e: 2 . .J.fi-Trihrvmophenol 1290 

Surrogofe: 2-Fiuorahiphenyl 730 

Surrvgm.-. 2-Fiuoruphl'""~' 16-10 

Surrogalr': /l.'tfrob.-n:ene-t/5 82X 

Surrogafe: Pheno/-d5 1fi-IO 

Surrogafe: Terplum_1·/-d/-l 553 

~~~.n.~_@!i_Q-_§?.~5!~4) 
1-Methylnaphthalene NO 

Bcnzo[g.h,iJpcrylene NO 

2-Methylnaphth:denc NO 

Benzo[kJfl uoranthene NO 

Acenaphthenc NO 

Chrysene NO 

Accnaphthylene NO 

Dibenz{a,h )anthracene NO 

Anthracene NO 

Fluoranrhene NO 

Bcnzo[ a )anthracene NO 

Fluorene NO 

Bcnzo[ajpyrene NO 

Jndeno[ I ,2,3-cd)pyrene NO 

Benzo[b) fluoranthene NO 

Naphthalene NO 

Phenanthrene NO 

Pyrene NO 
-----

Surrogate: 2,-1.6-l"nhromopheno/ 1180 

Surrag01e: 2-F/uoroblplzenyl 865 

Surragafe: 2-Fiuvropheno/ /900 

Surrogate: Nitrobenzene-d5 955 

Surrogofe: Phenol-d5 /ROO 

Surrogau:· Terphenyl-dl-1 768 

ncalabs co., ltd. 

level10, P.M. Tower, 731 Asoke-Din Daeng Rd. 
Din Daeng, Bangkok 1 0400 Thailand 
Phone: 662-245-9660 fax: 662-245-9662 

Project: NTM-A Flow Line- Soils 

Project Number: [none] 

Project Manager: Pongsak Lertsakvimam 

PAH- Quality Control 

TestAmerica Seattle 
Reporting 

Limit 
Units 

Spike 

Level 

Source 

Result %REC 

Source: TTG0047-14 

37. ug!Kg 935.00 NO 71 

19 932.00 NO 74 

19 932.00 NO 84 

19 932.00 ND 76 

19 935.00 NO 80 

!ff?fW 69 

93-1.00 78 

IIPO.O HR 

935.0/J 89 

11FO.O 8R 

935.0() 59 

Source: 

30 ug/Kg 

25 

20 

25 

20 

25 

20 

40 

20 

20 

25 

20 

30 

40 

20 

20 

20 

20 

2010.0 69 

!000.0 86 

200/J.O 95 

1000.0 95 

2000.0 90 

!000.0 77 

%REC 

Limits 

59-139 

66-136 

64-129 

65-125 

54-134 

28-/-13 

-12-1-10 

36-1-15 

JR-1-11 

38-1-19 

-12-151 

28-1-13 

-12-J.IO 

36-!-15 

JR-1-11 

38-/-19 

-12-151 

RPO 

Reported: 

21-Aug-10 09:22 

RPO 

Limit Notes 

The re!iull.f in this reporf apply ro the .ramples analyzed in accordance with lhe chain of 
cu.l"fody document. Thi.r analyllco/ repor! mu~·t be reproduced in if.r enlirery. 

ncalabs co., ltd 
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STS Green Co., Ltd 

3_123 Moo 5 Phahonyothin-Lumluka Rd., Lumluka 

Pathumthani, Bangkok, Thailand 12150 

Analyte Result 

Batch 69431: Prepared 10-Aug-10 Using 3050B 

~~~-t~i~ ~~i~~_!)_!!~ J~I!?7~_I J?~ 
Calcium 2210 

Sodium 1240 

Iron 35200 

~vb_gnesium 2890 

Potassium 2780 

~-~~~rJ! -~J!i!'c (2_~7!3.~-~.1 
Calcium 2040 

Sodium 1\10 

Iron 39400 

Magnesium 2580 

Potassium 2370 

~!:I.P}ic~!e (~llZ7~!?'L _ 
Calcium 1400 

Sodium 347 

Iron 37200 

Magnesium 1610 

Potassium 1440 

~-~'!_n~ (5~0-69492_::-ll __ 

Calcium ND 

Sodium ND 

Iron ND 

Magnesium ND 

Potassium ND 

L(;ti580,69422-2) 

Calcium 1040 

Sodium 938 

Iron 1140 

Magnesium 1050 

Potassium 1010 

ncalabs co., ltd. 

Jennifer S 

Level10, P.M. Tower, 731 Asoke-Din Daeng Rd. 
Din Daeng, Bangkok 10400 Thailand 
Phone: 662-245-9660 fax: 662-245-9662 

Project: NTM·A Flow Line· Soils 

Project Number: [none] Reported: 

Project Managc:r: Pongsak Lensakvimam 21-Aug-1 0 09:22 

Total Metals- Quality Control 

TestAmerica Seattle 

Reponing 
Units 

Spike Source %REC RPD 

Limit Le\·el Result %REC Limits RPD Limit 

Source: ITG0047-0I 

5I mg/Kg 928.00 1300 99 75-125 35 

93 928.00 320 99 75-125 II 35 

190 1020.0 41000 -531 75-125 II 35 

5I 928.00 [600 136 75-125 II 35 

ISO 928.00 1400 146 75-125 16 35 

Source: TTG0047-01 

47 mgfKg 860.00 !300 87 75-125 

86 860.00 320 92 75-125 

170 946.00 4!000 -129 75-125 

47 860.00 !600 110 75-125 

140 860.00 1400 109 75-125 

Source: TTG0047-01 

46 mg!Kg !300 7 35 

84 320 35 

170 41000 9 35 

46 1600 35 

140 1400 35 

Source: 

55 mg!Kg 

100 

10 

55 

160 

Source: 

55 111g/Kg !000.0 104 80-120 

100 1000.0 94 80-120 

10 [ 100.0 103 80-120 

55 1000.0 105 80-120 

160 1000.0 101 80-120 

The resuhr m this report apply 10 the samples analyzed in accordance with rhe chain of 

custody doCII/IIt!/11. This onalylica/ repor! 11111SI be reproduced i/111.1" emirery. 

Notes 

4 

F 

F 

4 

ncalabs co., ltd 
A TestAmerica Company 
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STS Green Co., Ltd 

3/23 Moo 5 Phahonyothin-Lumluka Rd., Lumluka 

Pathumthani, Bangkok, Thailand 12150 

Analyte Result 

Batch 69431: Prepared 10-Aug-10 Using30SOB 

LC:~Rll~ (58~--6~492:31 
Calcium \030 

Sodium 943 

Iron 1150 

Magnesium 1020 

Potassium 1020 

~!~n!' (?.8~.:~9i~±n._ 
lro" ND 

ncalabs co., ltd. 

Project: 

Project Number: 

Project Manager: 

Level10, P.M. Tower, 731 Asoke-Din Daeng Rd. 
Din Daeng, Bangkok 10400 Thailand 
Phone: 662-245-9660 fax: 662-245-9662 

NTM-A Flow Line- Soils 

[none] 

Pongsak Lensakvimam 

Total Metals- Quality Control 

TestAmerica Seattle 
Reponing 

Units 
Spike Source %REC 

Limit Le\•el Result %REC Limits RPD 

Source: 

" mg!Kg 1000.0 103 80-120 

100 1000.0 94 80-120 0 

10 1100.0 104 80-120 

55 1000.0 102 80-120 2 

160 1000.0 102 80-120 

Source: 

10 mg!Kg. 

Reported: 

21-Aug-10 09:22 

RPD 

Limit Notes 

3; 

3; 

35 

35 

35 

The n:~·ulr.~ in this reporl apply Ia the samples analyzed in accordance wilh !he chain of 
custody document. This analylico/ report mu.l"l be reproduced in its entirety. 

ncalabs co., ltd 
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~nca· 
Level10, P.M. Tower, 731 Asoke-Din Daeng Rd. 
Din Daeng, Bangkok 10400 Thailand 
Phone: 662-245-9660 fax: 662-245-9662 

;1 '··•,J.:O.nl• .I ( •·';; •. Ill' 

STS Green Co., Ltd Project: NTM~A Flow Line- Soils 

3/23 Moo 5 Phahonyothin-Lumluka Rd., Lumluka Project Number: [none] Reported: 

Pathumthani, Bangkok, Thailand 12150 Project Manager: Pongsak Lertsakvimam 21-Aug-10 09:22 

Total Metals by ICP-MS- Quality Control 

Analyte Resulf 

Batch 69431: Prepared 10-Aug-10 Using3050B 

~t_~r_i~§?!~~ ~~P ~-~f!.V31Dl_ 
Arsenic 213 

Barium 409 

Cadmium 4.63 

Copper 47.7 

Lead 91.8 

Manganest: 1610 

Nickel 62.8 

Selenium 179 

Zinc 88.7 

~l!'l!r:i!.§Pi~-~ (2!!I_?3IS) _ 
Arsenic 190 

Barium 363 

Cadmium 4.33 

Copper 41.9 

Lead 83.3 

Manganese 1430 

Nickel 55.7 

Selenium 159 

Zinc 78.2 

!?!'P~!~~!~J~~~?~!~J .. 
Arsenic 31.4 

Barium 228 

Cadmium ND 

Copper 25.0 

Lead 43.2 

Manganese 1660 

Nickel 17.6 

Selenium 0.462 

Zinc 46.2 

ncalabs co., ltd. 

Jennifer S~doval, Laboratory Supervisor 

TestAmerica Seattle 
Reporting 

Limit 

0.93 

0.93 

0.93 

0.93 

0.93 

23 

0.93 

2.3 

3.2 

0.86 

0.86 

0.86 

0.86 

0.86 

2.1 

0.86 

2.1 

3.0 

0.:7 

0.17 

0.17 

0.17 

0.17 

0.42 

0.17 

0.42 

0.59 

Units 
Spike Soun::e %REC RPD 

Level Resull %REC limi!S RPD Limit. 

Source: TTG0047-0I 

mg/Kg 186.00 33 97 15-125 12 35 

186.00 240 91 75-125 II 35 

4.6400 ND 98 75-125 7 35 

23.200 26 92 75-125 13 35 

46.400 45 101 75-125 10 35 

46.400 1700 -291 75-125 12 35 

46.400 19 95 75-125 12 35 

186.00 0.61 96 75-125 12 35 

46.400 48 89 75-125 13 35 

Source: TTG0047-01 

mg!Kg 172.00 33 91 75-125 

172.00 240 75 75-125 

4.3000 ND 98 75-125 

21.500 26 72 75-125 

43.000 45 89 75-125 

43.000 1700 -726 75-125 

43.000 19 86 75-125 

172.00 0.61 92 75-115 

43.000 48 71 75-125 

Source: TTG0047-0l 

mg/Kg 33 35 

240 35 

ND 35 

26 5 35 

45 4 35 

1700 5 35 

19 6 35 

0.61 27 35 

48 3 35 

The results inlhi.~ report apply 10 the samples analyzed in accordance with the chain of 

custody documelll. This anolylicol n:porl must be reproduced in ils e/1/irely. 

Notes 

4 

F 

4 

F 

ncalabs co., ltd 
A TestAmerica Company 

Page 71 of73 



~nca· level10, P.M. Tower, 731 Asoke-Din Daeng Rd. 
Din Daeng, Bangkok 10400 Thailand 
Phone: 662-245-9660 fax: 662-245-9662 

•I -,..,,J_'\Ili•' : 1': 'i'· 1:'; 

STS Green Co., Ltd Project: NTM-A Flow Line- Soils 

3/23 Moo 5 Phahonyothin-Lumluka Rd., Lumluka Project Number: [none] Reported: 

Pathumthani, Bangkok, Thailand 12150 Project Manager: Pongsak Lertsakvimam 21-Aug-10 09:22 

Total Metals by ICP-MS- Quality Control 

Analyte Resuh 

Batch 69431: Prepared 10-Aug-10 Using3050B 

1}1!!~~-@_8~~-~~~~'!-}?)_ . 
Arsenic NO 

Barium NO 

Cadmium NO 

Copper NO 

Lead NO 

Manganese NO 

Nickel NO 

Selemum NO 

Zinc NO 

u::s l580:~9<19_4:20) - . ---------. 

Arsenic 203 

Barium 201 

Cadmium 5.06 

Copper 25.5 

Lead 55.2 

Manganese 53.2 

Nickel 51.0 

Selenium 199 

Zinc 49.2 

L!;S_Il~~J~!l:~9~94-21)_. 

Arsenic 204 

Barium 199 

Cadmium 5.04 

Copper 25.3 

Lead 54.4 

Manganese 52.3 

Nickel 50.7 

Selenium 195 

Zinc 49.5 

ncalabs co., ltd. 

Jennifer samfoval, Laboratory Supervisor 

TestAmerica Seattle 
Reporting 

Limit 

0.20 

0.20 

0.20 

0.20 

0.20 

0.50 

0.20 

0.50 

0.70 

1.0 

1.0 

1.0 

1.0 

1.0 

2.5 

1.0 

2.5 

3.5 

1.0 

1.0 

1.0 

1.0 

1.0 

2.5 

1.0 

2.5 

3.5 

Units 
Spike Source %REC RPO 

Level Resuh %REC Limit.s RPO Limit 

Source: 

mgfKg 

Source: 

mg;Kg 200.00 101 80-120 

200.00 100 80-120 

5.0000 101 80-120 

25.000 102 80-120 

50.000 110 80-120 

50.000 106 80-120 

50.000 102 80-120 

200.00 100 80-120 

50.000 98 80-120 

Source: 
~-----·-

mg!Kg 200.00 102 80-120 35 

200.00 99 80-120 35 

5.0000 101 80-120 0 35 

25.000 101 80-120 35 

50.000 109 80-120 2 35 

50.000 105 80-120 35 

50.000 101 80-120 35 

200.00 97 80-120 35 

50.000 99 80-120 35 

The resulls in this reparl apply fa the samples analyzed in accordance wilh I he chain aj 

cuswdy dacumenl. This analylical report mu.~·t he reproduced in ils entirety. 

Notes 

ncalabs ca., ltd 
A TestAmerica company Page 72 of73 
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STS Green Co., Ltd 

3/23 Moo 5 Phahonyothin-Lumluka Rd., Lumluka 

Pathumthani, Bangkok, Thailand 12150 

level10, P.M. Tower, 731 Asoke-Din Daeng Rd. 
Din Daeng, Bangkok 10400 Thailand 
Phone: 662-245-9660 fax: 662-245-9662 

Project: NTM-A Flow Line- Soils 

Project Number: [noneJ 

Project Manager: Pongsak Lertsakvimam 

Notes and Definitions 

4 MS, MSD: The analyte present in the original sample is 4 times greater than the matrix spike concentration; therefore, control 
limits are not applicable. 

F MS or MSD exceeds the control limits 

MHA Due to high levels ofana\yte in the sample, the MSIMSD calculation does not provide useful spike recovery infonnation. See 

Blank Spike (LCS). 

ZX Due to sample matrix effects, the surrogate recovery was outside the acceptance limits. 

DET Analyte DETECTED 

NO Analyte NOT DETECTED at or abo~·e the reporting limit 

NR Not Reported 

dry Sample results reponed on a dry weight basis 

RPD Relative: Percent Difference 

Reported: 

21-Aug-1 0 09:22 

ncalabs co., ltd. The result.~ in !his report apply to 1he samples analyzed in accordance wilh the chain of 

custody document. 'l11is analytical reporl must be reproduced in its elllirety. 

ncalabs co., ltd 
A TestAmerica Company 

Page 73 of73 
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STS Green Co., Ltd 

3/23 Moo 5 Phahonyothin-Lumluka Rd., Lumluka 

Pathumthani, Bangkok, Thailand 12150 

Sample ID 

NTM- A- TYI -A (SII) 

NSG-A-NSG-B(SI4) 

LKU- ZE (S7) 

LKU- ZE (S8) 

NSG- 8- TYI- A (515) 

NTM- A- TYI- A (SI2) 

YMG -A- TRT- A (SI6) 

NTM-A- TRT- A (59) 

NTM ·A· TRT- A (SIO) 

TRT- A (55) 

TRT- A (56) 

TYI- A- LKU- Y (S!3) 

ncalabs co., ltd. 

/ 

level10, P.M. Tower, 731 Asoke-Din Daeng Rd. 
Din Daeng, Bangkok 10400 Thailand 
Phone: 662-245-9660 fax: 662-245-9662 

Project: NTM-A Flow Line- Surface Water 

Project Number. [none] 

Project Manager: Pongsak Leruakvimam 

ANALYTICAL REPORT FOR SAMPLES 

Laboratory ID Matrix 

ITH0047-0I Water 

ITH0047-02 Water 

ITH0047-03 Water 

ITH0047-04 Water 

TTH0047-05 Water 

ITH0047-06 Water 

ITH0047-07 Water 

ITH0047-08 Water 

ITH0047-09 Water 

ITH0047-IO Water 

ITH0047-II Water 

ITH0047-12 Water 

Date Sampled 

24-Aug-10 09:40 

24-Aug-1 0 1 0:40 

24-Aug-10 I 1;30 

24-Aug-10 13:10 

24-Aug-10 14:20 

24-Aug-10 15:40 

23-Aug-10 10:50 

23-Aug-10 II :50 

23-Aug-10 13:30 

23-Aug-10 14:50 

23-Aug-10 15:50 

23-Aug-10 16:50 

Reported: 

14-Sep-1 0 18:34 

Date Received 

25-Aug-10 16:45 

25-Aug-10 16:45 

25-Aug-10 16:45 

25-Aug-10 16:45 

25-Aug-10 16:45 

25-Aug-10 16:45 

25-Aug-10 16:45 

25-Aug-1 0 16:45 

25-Aug-10 16:45 

25-Aug-10 16:45 

25-Aug-1 0 16:45 

25-Aug-1 0 16:45 

The rr:.~ults in this report apply 10 the samples analyzed in accardoncr: with the chain of 

custody document. This analytical report muit he reproduced in if.~ emirely. 

ncalabs co., ltd 
A TestAmerica Company 

Page I of27 



Level10, P.M. Tower, 731 Asoke-Din Daeng Rd. 
Din Daeng, Bangkok 10400 Thailand 
Phone: 662-245-9660 fax: 662-245-9662 

STS Green Co., Ltd Project: NTM-A Flow Line- Surface Water 

3/23 Moo 5 Phahonyothin-Lumluka Rd., Lumluka 

Pathumthani, Bangkok, Thailand 12150 

Project Number: [none] 

Project Manager: Pongsak Lertsakvimam 

Reported: 

14-Sep-1 0 18:34 

Kerosene HC (Cl0-Cl4), Diesel HC (Cl5-C28) & Heavy Oil HC (C29-C36) by EPA 8015 (modified) 

ncalabs co., ltd. 

Analytc Result 
Reporting 

Limit Units Dilution Batch Prepared Analyzed 

NTM- A- TYI -A (Stl) fTTH0047-01l Water Sampled: 24-Aug-10 09:40 Received: 25-Aug-10 16:45 

Kerosene Range Hydrocarbons 

Diesel Range Hydrocarbons 

~:_avy Q_i_~ R~-~~_:_ Hydro~rbons 

Surrogate: 4-FBP 

ND 0.239 mg!L IOH0077 27-Aug-10 31-Aug-10 

0.272 0.239 

ND 0.478 
... -------

62.6% 50-150 

Surrogate: Octacosane 64.3% 50-150 

NSG- A- NSG- B <S14) (TIH0047-02l Water Sampled: 24-Aug-10 10:40 Received: 25-Aue-10 16:45 

Kerosene Range Hydrocarbons 

Diesel Range Hydrol4J bons 

J::l~~~ '?~I- ~~~-l?:_H_rdr<?carbon~---~-----­
Surrogate: 4-FBP 

Surrogate: Octacosane 

ND 
ND 
ND 

·-·--

74.4% 

76.5% 

0.239 mgiL 

0.239 

0.478 
···~------·· ---------

50-150 

50-150 

LKU- ZE (87) (ITH0047-03) Water Sampled: 24-Aug-10 11:30 Received: 25-Au!!.-10 16:45 

Kerosene Range Hydrocarbons ND 0.2J9 mg!L 

Diesel Range Hydrocarbons 

Hea~_p_i! -~nge_~-r~~c~~bons ________ _ 

Surrogate: 4-FBP 

Surrogate: Octacosane 

ND 
ND 

57.1% 

58.6% 

0.239 

0.478 

50-150 

50-150 

LKU- ZE (88) (TTH0047-04) Water Sampled: 24-Aug-10 13:10 Received: 25-Aug-10 16:45 

Kerosene Range Hydrocarbons 

Diesel Range Hydrocarbons 

!-!:~~-~~~ ~a~~~~~<!.t:~:~~:.:-0:.:"::.' __ _ 
Surrogate: 4-FBP 

Surrogate: Octacosane 

ND 0.242 mg!L 

ND 0.242 

ND 0.483 
------~-------· ·-----

60.0% 50-150 

64.5% 50-150 

JOH0077 27-Aug-10 31-Aug-10 

IOH0077 27-Aug-to 31-Aug-10 

\OH0094 27-Aug-10 31-Aug-10 

Method 

EPA 8015M 

EPA 8015M 

EPA S0 15M 

EPA SO ISM 

ncalabs co., ltd. 

. -
The results in I his report apply to the samples analyzed in accordance with I he chain of 
custody document. Thi!i ano!yticol report musl be reproduced in its entirety . 

Notes 

ncalabs ca., ltd 
A TestAmerica Company Page 2 of27 
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Level10, P.M. Tower, 731 Asoke-Din Daeng Rd. 
Din Daeng, Bangkok 10400 Thailand 
Phone: 662-245-9660 fax: 662-245-9662 

STS Green Co., Ltd Project: NTM-A Flow Line- Surface Water 

3/23 Moo 5 Phahonyothin-Lumluka Rd., Lumluka 

Pathumthani, Bangkok, Thailand 12150 

Project Number: [none] 

Project Manager: Pongsak Lensakvimam 

Reported: 

14-Sep-1 0 18:34 

Kerosene HC (CIO-CI4), Diesel HC (CI5-C28) & Heavy Oil HC (C29-C36) by EPA 8015 (modified) 

ncalabs co., ltd. 

Analyte 

NSG- B- TYI- A (S15l (TTH0047-05) Water 

Kerosene Range Hydrocarbons 

Diesel Range Hydrocarbons 

~~~~X9il Ran¥:.~x_~ocarbon~-------­
Surrogare: 4-FBP 

Surrogate: Octacosane 

Reponing 
Result Limit Units Dilution Batch 

Sampled: 24-Aue-10 14:20 Recch·ed: 25-Aue-10 16:45 

ND 0.239 mg!L IOH0094 

ND 0.239 

ND 0.478 
----·-----~-

77.7% 50-150 

79.2% 50-150 

NTM- A- TYI- A tS12) CTTH0047-06l Water Sampled: 24-Aug-10 15:40 Received: 25-Aug-10 16:45 

Prepared Analyzed 

27-Aug-10 01-Sep-10 

Kerosene Range Hydrocarbons 

Diesel Range Hydrocarbons 

!"1~~- 1?!~-~ange Hydrocarl.Jons 

Surrogate: 4-FBP 

ND 
ND 

0.239 

0.239 

mg!L IOH0094 27-Aug-10 01-Sep-10 

Surrogate: Ocracosane 

NO 0.478 

69.4% 

77.4% 

50-150 

50-}5(} 

YMG- A- TRT- A (816) CTTH0047-07) Water Sampled: 23-Aug-10 10:50 Received: 25-Aug-10 16:45 

Kerosene Range Hydrocarbons 

Diesel Range Hydrocarbons 

~~~2Qi!~~~-ge l-!_yti~0c~rbons ______ _ 

Surrogate: 4-FBP 

Surrogate: Octacosane 

ND 
ND 
ND 

63.4% 

67.9% 

0.234 mg/L IOH0077 26-Aug-10 31-Aug-10 

0.234 

0.467 
--------

50-150 

50-150 

NTM- A- TRT ·A (89) CTTH0047-08l Water Sampled: 23-Aug-10 11:50 Received: 25-Aug-10 16:45 

Kerosene Range Hydrocarbons 

Diesel Range Hydrocarbons 

!"I~~~-Oil~-~~-~~~~~~~~~. 
Surrogate: 4-FBP 

Surrogate: Octacosane 

ND 
ND 
ND 

-- --··---

85.4% 

90.5% 

0.239 mg!L IOH0077 26-Aug-10 31-Aug·IO 

0.239 

0.478 

50-150 

50-150 

Method 

EPA 8015M 

EPA 8015M 

EPA 8015M 

EPA 8015M 

ncalabs co., ltd. The re.wfl.v in this report apply to the samples analyzed 1i1 accordance with !he chain of 

custody documenl. This analytical report must be reproduced in its entirety. 

Notes 

ncalabs co., ltd 
A TestAmerica Company 

Page 3 of27 
Jennifer Sandoval, Laboratory Supervisor . 
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STS Green Co., Ltd 

3/23 Moo 5 Phahonyothin~Lumluka Rd., Lumluka 

Pathumthani, Bangkok, Thailand 12150 

level10, P.M. Tower, 731 Asoke-Din Daeng Rd. 
Din Daeng, Bangkok 10400 Thailand 
Phone: 662-245-9660 fax: 662-245-9662 

Project: NTM~A Flow Line- Surface Water 

Projec1 Number: [none] 

Project Manager: Pongsak Lertsakvimam 

Reported: 

14-Sep-10 18:34 

Kerosene HC (CIO-CI4), Diesel HC (CIS-C28) & Heavy Oil HC (C29-C36) by EPA 8015 (modified) 

ncalabs co., ltd. 

Analyte Result 
Reporting 

Limit Units Dilution Batch Prepared Analyzed Method Notes 

NTM -A- TRT- A (SJO) (ITH0047-09) Water Sampled: 23-Aug-10 13:30 Received: 25-Aug-10 16:45 

Kerosene Range Hydrocarbons NO 0.239 mg/L !OH0077 26-Aug-10 31-Aug-10 

Diesel Range Hydrocarbons NO 0.239 

~-:~vy 0~~ Range Hydroc~r_b~_: ______ _ 

Surrogate: 4-FBP 

Surrogate: Octacosane 

ND 

70.9% 

64.4% 

0.478 

50-150 

50-150 

TRT- A CSSl CTTH0047-10) Water Sampled: 23-Aug-10 14:50 Received: 25-Aug-10 16:45 

Kerosene Range Hydrocarbons 

Diesel Range Hydrocarbons 

!i~~~Q~~~~_!lge _f-:I~dro_carb~ --·------­

Surrogate: 4-FBP 

Surrogate: Octacosane 

ND 

NO 
ND 

53.2% 

57.7% 

0.239 

0.239 

0.478 

50-150 

50-150 

mg!L 

TRT- A CS6l CTTH0047-1 I) Water- Sampled: 23-Aug-IO 15:50 Received: 25-Aug-10 16:45 

Kerosene Range Hydrocarbons ND 0.238 mg!L 

Diesel Range Hydrocarbons NO 0.238 

!:!C::~~ Oil Range Hydrocarbons ND 0.476 
. ------· --- ---- -·----·--. 

Surrogate: 4-FBP 49.2% 50-150 

Surrogate: Ocracosane 61.9% 50-150 

IOH0077 26-Aug-10 31-Aug-10 

IOH0077 26-Aug-10 31-Aug-10 

TYJ- A- LKU- Y (S13) (TIH0047-12) Water Sampled: 23-Aug-10 16:50 Received: 25-Aug-10 16:45 

Kerosene Range Hydrocarbons NO 0.239 mg!L IOH0094 27-Aug-10 02-Sep-IO 

Diesel Range Hydrocar-bons 0.264 0.239 

!:1~~-..QU Range Hydrocarbon_~_ ND 0.478 
·------- --- ··--·--·------

Surrogate: 4-FBP 73.3% 50-150 

Surrogate: Octacosane 68.5% 50-150 

EPA 8015M 

EPA 8015M 

EPA SO ISM 

EPA 8015M 

ncalabs co., ltd. The re.mlts in this reporl apply /o the samples anolped in accordance wilh 1he chain of 

cus1ody document. This onalylical reporl must be reproduced in its entirery. 

zx 

ncalabs co., ltd 
A TestAmerica Company 

Page 4 of27 
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Level10, P.M. Tower, 731 Asoke-Din Daeng Rd. 
Din Daeng, Bangkok 10400 Thailand 
Phone: 662-245-9660 fax: 662-245-9662 

STS Green Co., Ltd Project: NTM-A Flow Line- Surface Water 

3/23 Moo 5 Phahonyothin-Lumluka Rd., Lumluka 

Pathumthani, Bangkok, Thailand 12150 

Project Nwnber: [none} 

Project Manager: Pongsak Lensakvimam 

Reported: 

14-Sep-10 18:34 

Gasoline Hydrocarbons (2-Methylpentane to 1,2,4-Trimethylbenzene) and BTEX by GC/FID & GC/PID 

ncalabs co., ltd. 

Analyte Result 
Reporting 

Limit Units Dilution Batch Prepared Analyzed Method 

NTM- A- TYI- A CSII) (ITH0047-01) Water Sampled: 24-Aug-10 09:40 Received: 25-Au!:!-10 16:45 

Gasoline Range Hydrocarbons 

Benzene 

T(lluene 

Ethylbenzene 

~1'!:_~~~- ~t?!~l) --

S11rrogate: 1-Chloro-4-jluorobenzene:F1D 

Surrogate: 1-Ch/oro-4-jluorobenzene:P/D 

ND 

ND 

6.47 

ND 

ND 

99.6% 

117% 

400 

4.00 

4.00 

4.00 

12.0 

50-150 

50-150 

NSG- A- NSG- B t.S14) f'ITH00~7-02l Water Sampled: 24-Aug-10 10:40 

Gasoline Range Hydrocarbons 

Benzene 

Toluene 

Ethylbenzene 

?Cylene~(_!_~~) __ _ 

Surrogate: I-Chloro-4-jluorobenzene:F1D 

Surrogate: J-Chloro-4-jluorobenzene: P ID 

ND 

ND 

400 

4.00 

ND 4.00 

ND 4.00 

ND 12.0 

102% 

118% 

50-150 

50-150 

"giL 1010003 03-Sep-10 03-Sep-10 EPA 8015MI8021B 

Received: 25-Aug-10 16:45 

ug!L I 1010003 03-Sep-10 EPA 8015M/80218 

LKU- ZE (57) (TTH0047-03) Water Sampled: 24-Aug-10 11:30 Received: 25-Aug-10 16:45 

Gasoline Range Hydrocarbons NO 400 ug!L l 1010003 03-Sep-10 03-Sep-10 EPA 8015M/8021B 

Benzene 

Toluene 

Ethylbenzene 

~~enes Q_~--

Surrogate: 1-Chloro-4-jluorobenzene:F1D 

Surrogate: 1-Chloro-4-j/uorobenzene: P lD 

ncalabs co., ltd. 

ND 

ND 

ND 

ND 

102% 

IJJ% 

4.00 

4.00 

4.00 

12.0 

50-150 

50-150 

The resulls in !his reporl apply 10 !he samples analyzed in accordance wilh !he chain of 

cus/ody documenl. Thi.r ana/ylicaf report musl be reproduced in its emirely. 

Notes 

ncalabs ca., ltd 
A TestAmerica Company Page 5 of27 



Level10, P.M. Tower, 731 Asoke-Din Daeng Rd. 
Din Daeng, Bangkok 10400 Thailand 
Phone: 662-245-9660 fax: 662-245-9662 

STS Green Co., Ltd Project: NTM-A Flow Line- Surface Water 

3123 Moo 5 Phahonyothin-Lumluka Rd., Lumluka 

Pathumthani, Bangkpk, Thailand 12150 

Project Number: [none] 

Project Manager. Pongsak Lertsakvimam 

Reported: 

14-Sep-10 18:34 

Gasoline Hydrocarbons (2-Methylpentane to 1,2,4-Trimethylbenzene) and BTEX by GC/FID & GC/PID 

ncalabs co., ltd. 

Analyte Resuh 
Reporting 

Limit Units Dilution 

LKU- ZE (58) (1TH0047-04) Water Sampled: 24-Au~-10 13:10 Received: 25-Aue:-10 16:45 

Gasoline Range Hydrocarbons NO 400 ug!L 

Benzene 

Toluene 

Ethylbenzene 

x~~=~__t:~_Q_~~~~ -
Surrogate: 1-Ch/oro-4-jluorobenzene: FID 

Surrogate: 1-Chloro-4-fluorobenzene:P/D 

NO 
NO 
NO 
NO 

99.6% 

J/5% 

4.00 

4.00 

4.00 

12.0 

50-150 

50-150 

Batch 

1010003 

NSG- B- T\'1- A (SJS) (1TH0047-05) Water Sampled: 24-Aug-10 14:20 Received: 25-Aue-10 16:45 

Gasoline Range Hydrocarbons 

Benzene 

Toluene 

Ethylbenzene 

~xlen~c.!_o!~l) 

Surrogme: 1-Ch/oro-4-jluorobenzene:F1D 

Surrogate: 1-Ch/oro-~-jluorobenzene:PID 

NO 
NO 
NO 
NO 
NO 

104% 

l/3% 

400 ug/L 1010003 

4.00 

4.00 

4.00 

12.0 

50-150 

50-150 

NTM- A- T\'1- A (SI2l <TTH0047-06) Water Sampled: 24-Aug-10 15:40 Received: 25-Aug-10 16:45 

Gasoline Range Hydrocarbons 

Benzene 

Toluene 

Ethyl benzene 

X~le.n.es (~ot~l2 _ 

Surrogate: 1-Chloro-4-jluorobenzene:F/D 

Surrogate: 1-Ch/oro-4-jluorobenzene:P/D 

NO 
ND 
NO 
NO 
NO 

99.9% 

ll4% 

400 ug/L 1010003 

4.00 

4.00 

4.00 

12.0 

50-150 

50-150 

Prepared Analyzed Method 

03-Sep-10 03-Sep-10 EPA 80J5lvi/8021B 

03-Sep-10 03-Sep-JO EPA 8015M180218 

03-Sep-10 03-Sep-10 EPA 8015MJ80218 

ncalabs co., ltd. The resulT.~ in this report apply to the samples analyzed in accordance wilh the chain qf 

custody document. This analylical report must be reproduced in its entirety. 

Notes 

ncalabs co., ltd 
A TestAmerica Company 

Page 6 of27 
Jennifer Sa'ndoval, Laboratory Supervisor 



·' '.-.. ; \11)1' :; .I ~ ·, ,, ., fi..-11~-

STS Green Co., Ltd 

Level10, P.M. Tower, 731 Asoke-Din Daeng Rd. 
Din Daeng, Bangkok 10400 Thailand 
Phone: 662-245-9660 tax: 662-245-9662 

3123 Moo 5 Phahonyothin-Lumluka Rd., Lumluka 

Parhumthani, Bangkok, Thailand 12150 

Project: NTM-A Flow Line- Surface Water 

Project Number: [none} 

Project Manager: Pongsak Lertsal..-vimam 

Reported: 

14-Sep-10 18:34 

Gasoline Hydrocarbons (2-Methylpentane to 1,2,4-Trimethylbenzene) and BTEX by GC/FID & GC/PID 

ncalabs co., ltd. 

Analyte Result 
Reporting 

Limit Units Dilution Batch 

YMG- A- TRT- A (516) (TTH0047-07) Water Sampled: 23-Aug-10 10:50 Received: 25-Aug-10 16:45 

Gasoline Range Hydrocarbons ND 400 ug/L 1010003 

Benzene 

Toluene 

Ethyl benzene 

~Y~~e~(!~~~~ 
Surrogate: 1-Chloro-4-jluorobenzene:FJD 

Surrogate: 1-Chloro-4-:ftuorobenzene:PJD 

ND 

ND 

ND 

4.00 

4.00 

4.00 

ND 12.0 

/04% 

113% 

50-150 

50-150 

NTM- A- TRT- A CS9l CITH0047-08l Water Sampled: 23-AuS?:-10 11:50 Received: 25-Aug-10 16:45 

Gasoline Range Hydrocarbons 

Benzene 

Toluene 

Ethyl benzene 

~i!~e~~-o~l) __ _ 

Surrogate: 1-Chloro-4-:ftuorobenzene: FJD 

Surrogate: 1-Chloro-4-j/uorobenzene:PJD 

NTM- A- TRT- A CS10) <ITH0047-09l Water 

Gasoline Range Hydrocarbons 

Benzene 

Toluene 

Ethyl benzene 

~yl~nes (~o~_l2__ 

Surrogate: 1-Ch/oro-'{-fluorobenzene:FJD 

Surrogate: 1-Chloro-4-j/uorohenzene:PJD 

ND 400 "giL 1010003 

ND 4.00 

5.47 4.00 

ND 4.00 

ND 12.0 
------

103% 50-/5() 

J/3% 50-150 

Sampled: 23-Aug-JO 13:30 

ND 400 

ND 

ND 

NO 
ND 

97.4% 

ll5% 

4.00 

4.00 

4.00 

12.0 

50-15() 

50-150 

Received: 25-Aug-10 16:45 

1010003 

Prepared Analyzed Method 

03-Sep-10 03-Sep-10 EPA 801S~U80218 

03-Sep-10 03-Sep-10 EPA 8015M/80218 

03-Sep-10 03-Sep-10 EPA 8015M/80218 

ncalabs co., ltd. The results in this report apply 10 the .~amples analyzed in accordance wilh The chain of 

custody document. This analyTical reporT musl be reproduced in it.~ entirety. 

Nores 

ncalabs co_, ltd 
A TestAmerica Company 

Page 7 of27 
Jennifer saJl'l6val, Laboratory Supervisor 
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STS Green Co., Ltd 

Level10, P.M. Tower, 731 Asoke-Din Daeng Rd. 
Din Daeng, Bangkok 10400 Thailand 
Phone:662-245-9660 lax:662-245-9662 

3/23 Moo 5 Phahonyothin·Lumtuka Rd., Lumtuka 

Pathumthani, Bangkok, Thailand 12150 

Project: NTM-A Flow Line- Surface Water 

Project Number: [none] 

Project Manager: Pongsak Lertsakvimam 

Reported: 

14-Sep-10 18:34 

Gasoline Hydrocarbons (2-Methylpentane to 1,2,4-Trimethylbenzene) and BTEX by GC/FID & GC/PID 

ncalabs co., ltd. 

Analyte Result 
Reporting 

Limit Units Dilmion 

TRT- A (55) CTIH0047·10) Water Sampled: 23-Aue-10 14:50 Recei"'ed: 25-Aue-10 16:45 

Gasoline Range Hydrocarbons NO 

Benzene ND 

Toluene NO 

Ethylbenzene ND 

~)~l_enes .(!ota!~-- .. ~~ __ -~---- _______ N_D 

Surrogate: 1-Ch/oro-4-jluorobenzene: FID 

Surrogate: 1-Chloro-4-jluorobenzene:P/D 

103% 

115% 

400 ug!L 

4.00 

4.00 

4.00 

50-150 

50-150 

12.0 

TRT- A CS6l CTTHUG.f7-lll Water Sampled: 23-Aug-10 15:50 Received: 25-Aug-10 16:45 

Gasoline Range Hydrocarbons 

Benzene 

Toluene 

Ethyl benzene 

~2'~enes {total) 

Surrogate: 1-Ch/oro-4-jluorobenzene:F/D 

Surrogate: 1-Ch/oro-4-fluorobenzene:P/D 

ND 

ND 

ND 

ND 

ND 

99.7% 

/15% 

400 

4.00 

4.00 

4.00 

12.0 

50-150 

50-150 

ug!L 

Batch Prepared Analyzed Method 

1010003 03-Sep-10 03-Sep-10 EPA SOISM/802\B 

1010003 03-Sep-10 03-Sep-10 EPA 8015M/8021B 

TYI- A- LKU- Y ($13) (TTH0047-12) Water Sampled: 23-Aug-10 16:50 Received: 25-Aug-10 16:45 

Gasoline Range Hydrocarbons NO 400 

Benzene ND 4.00 

Toluene NO 4.00 

Ethylbenzene NO 4.00 

~~~~::_(to~~~~----·----~------ ___ ----~N_D ____ _ 12.0 

Surrogate: 1-Chloro-4-jluorobenzene:F/D 

Surrogate: 1-Ch/oro-4-fluorobenzene:P/D 

ncalabs co., ltd. 

97.7% 

JJ4% 

50-150 

50-150 

ug!L 1010003 03-Sep-10 03-Sep-10 EPA 8015M/8021B 

The results in thi.~ report apply to the samples analyze,/ in accordance with the chain of 

custody documem. This onolytica/ report must be reproduced in its emirety. 

Notes 

ncalabs co., ltd 
A TestAmerica Company Page 8 of27 



~nca· 
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STS Green Co., Ltd 

Level10, P.M. Tower, 731 Asoke-Din Daeng Rd. 
Din Daeng, Bangkok 10400 Thailand 
Phone: 662-245-9660 tax: 662-245-9662 

3/23 Moo 5 Phahonyothin-Lumluka Rd., Lumluka 

Pathumthani, Bang!:i:!:, Thailand 12150 

Project NTM-A Flow Line- Surface Water 

Project Number: [none] 

Project Manager: Pongsak Leruak.-vimam 

Reported: 

14-Sep-1 0 18:34 

Conventional Chemistry Parameters by APHA/EPA Methods 

ncalabs co., ltd. 

Analyte 

NTM -A- TYI -A CSII) CTTH0047-01) Water 

Cyanide Total 

NSG- A- NSG- B (514) (1TH0047-02) \Vater 

Cyanide Total 

Result 
Reporting 

Limit 

Sampled: 24-Aug-10 09:40 

ND 0.0040 

Sampled: 24-Aut!-10 10:40 

ND 0.0040 

Units Dilution Batch 

Received: 25-Aug-10 16:45 

mg/L IOH0l06 

Received: 25-Aug-10 16:45 

mg/L IOH0106 

LKU- ZE (57) CTIH0047-03) Water Sampled: 24-Aug-10 11:30 Received: 25-Aug-10 16:45 

Cyanide Total ND 0.0040 mg/L 10H0106 

Sulfate ND 5.0 IOHOIOO 

LKU- ZE ($8) (TTH0047-04) Water Sampled: 24-Aue-IO 13:10 Received: 25-Aug-10 16:45 

Cyanide Total ND 0.0040 mg/L IOH0106 

Sulfate I 1.2 5.0 IOHOIOO 

NSG- B- TYI- A ($15) (TTH0047-05) Water Sampled: 24-Aug-10 14:20 Received: 25-Aug-10 16:45 

Cyanide Total ND 0.0040 mg!L 1 IOH0106 

NTM- A- TYI- A CSI2l (TTH0047-06) Water Sampled: 24-Aug-10 15:40 Received: 25-Aug-10 16:45 

Cyanide Total ND 0.0040 mg/L \OH0106 

YMG- A- TRT- A (816) !TTH0047-07) Water Sampled: 23-Aug-10 10:50 Received: 25-Aug-10 16:45 

Prepared Analyzed 

26-Aug-10 01-Scp-10 

26-Aug-10 01-Sep-10 

30-Aug-10 30-Aug-10 

26-Aug-10 01-Sep-10 

30-Aug-10 30-Aug-10 

26-Aug:-\0 01-Sep-\0 

26-Aug-10 01-Sep-10 

Cyanide Total ND 0.0040 mg/L JOH0106 26-Aug-10 01-Sep-10 

NTM- A- TRT- A f89l !TTH0047-08) Water Sampled: 23-Aug-10 11:50 Received: 25-Aug-10 16:45 

Cyanide Total ND 0.0040 mg/L IOH0106 26-Aug-10 01-Sep-10 

Method 

EPA 9014 

EPA 90\4 

EPA 9014 

SM4500-S04 E 

EPA 9014 

SM4500-S04 E 

EPA 9014 

EPA 9014 

EPA 9014 

EPA 9014 

ncalabs co., ltd. The re.flllts in /hi.~ report oppfy to I he samples analyzed in accordance wilb rhe chain of 

custody documenf. This analylicol report must be reproduced in irs enlirery. 

Notes 

ncalabs co., ltd 
A TestAmerica Company Page 9 of27 



SIS Green Co., Ltd 

level10, P.M. Tower, 731 Asoke--Din Daeng Rd. 
Din Daeng, Bangkok 10400 Thailand 
Phone: 662-245-9660 fax: 662-245-9662 

3/23 Moo 5 Phahonyothin-Lumluka Rd., lumluka 

Pathumthani, Bangkok, Thailand 12150 

Project: NTM~A Flow Line~ Surface Water 

Project Number. [none] 

Project Manager: Pongsak lensakvimam 

Reported: 

14~Sep-l 0 18;34 

Analyte 

Conventional Chemistry Parameters by APHA/EPA Methods 

ncalabs co., ltd. 

Result 
Reporting 

Limit Units Dilution Batch Prepared Analyzed 

NTM- A- TRT -A CSJO) CITH0047-09l Water Sampled: 23-Aug-10 13:30 Received: 25~Aug-IO 16:45 

Cyanide Total NO 0.0040 mg!L 10HOI06 26-Aug-10 01-Sep-10 

TRT- A (55) CITH0047-10) Water Sampled: 23-Aug-10 14:50 Received: 25-Aug-10 16:45 

Cyanide Total ND 0.0040 mg/L I IOHOI06 27-Aug-10 01-Sep-10 

Sulfate ND 5.0 IOHOIOO 30-Aug-10 30-Aug-10 

TRT- A (S6> CTIH0047-11l Water Sampled: 23-Aug~IO 15:50 Rer.eived: 25-Aug-10 16:45 

Cyanide Total ND 0.0040 mg/L IOH0106 27-Aug-10 01-Sep-10 

Sulfate ND 5.0 IOHOIOO 30-Aug-10 30-Aug-10 

TYI- A- LKU- Y CSI3) {1TH0047-12l Water Sampled: 23-Aue-10 16:50 Received: 25-Aug-10 16:45 

Cyanide Total ND 0.0040 mg/L IOHOI06 27-Aug-10 01-Sep-10 

Method 

EPA 9014 

EPA 9014 

SM4500-S04 E 

EPA 9014 

SM4500-S04 E 

EPA 9014 

ncalabs co., ltd. The resu/1s in !his report apply ta the samples analyzed in accordance with the chain of 

cus1ody documem. This analylical report mu.w be reproduced in ils enlirety. 

Notes 

ncalabs co., ltd 
A TestAmerica company 

Page 10 of27 



STS Green Co., Ltd 

Level10, P.M. Tower, 731 Asoke-Din Daeng Rd. 
Din Daeng, Bangkok 10400 Thailand 
Phone: 662-245-9660 fax: 662-245-9662 

3/23 Moo 5 Phahonyothin-Lumluka Rd., Lumluka 

Pathumthani, Bangkok. Thailand 12150 

Project: NTM~A Flo\',' Line- Surface Water 

Project Number: [none] 

Project Manager: Pongsak Lertsakvimam 

Reported: 

14-Sep- I 0 18:34 

Analyte 

NTM- A- TYI -A CSll) (TIH0047-01) Water 

Mercury 

i'OSG- A- NSG- B CS14) (TfH0047-02) Water 

Mercury 

Mercury (CV AA) 

TestAmerica Seattle 

Result 
Reponing 

Limit 

Sampled: 24-Aug-10 09:40 

ND 0.00020 

Sampled: 24-Au!!-10 10:40 

ND 0.00020 

Units Dilution Batch 

Received: 25-Aug-10 16:45 

mg/L 70886 

Received: 25-Aue:-10 16:45 

mg/L 70886 

LKU- ZE ($7} (TTH0047-03) Water Sampled: 24-Aue:-10 11:30 Received: 25-Aue:-10 16:45 

Mercury ND 0.00020 mg!L 70886 

LKU- ZE (58) (TTH0047-04) Water Sampled: 24-Aug-10 13:10 Received: 25-Aug-10 16:45 

Mercury ND 0.00020 mg/L 70886 

NSG- B- TYI- A (SIS) CTTH0047-05) Water Sampled: 24-Aug-10 14:20 Received: 25-Aug-10 16:45 

Mercury NO 0.00020 mg/L 70886 

NTM- A- TYI -A (Sl2) CTTH0047-06) Water Sampled: 24-Aug-10 15:40 Received: 25-Aug-10 16:45 

Mercury ND 0.00020 mg!L 70886 

YMG- A- TRT- A ($16) CTTH0047-07) Water Sampled: 23-Aug-10 10:50 Received: 25-Aug-10 16:45 

Mercury ND 0.00020 mg/L 70886 

NTM- A- TRT- A CS9) (TTH0047-08) Water Sampled: 23-Aug-10 11:50 Received: 25-Aug-10 16:45 

Mercury ND 0.00020 mg/L 70886 

NTM- A- TRT- A (SIO) (TTH0047-09) Water Sampled: 23-Aug-10 13:30 Received: 25-Aug-10 16:45 

Mercury ND 0.00020 mg!L 70886 

Prepared Analyzed Method 

09-Jan-10 7470A 

09-Jan-10 09-Jan-10 7470A 

09-Jan-10 09-Jan-10 7470A 

09-Jan-10 09-Jan-10 7470A 

09-Jan-10 09-Jan-10 7470A 

09-Jan-10 09-Jan-10 7470A 

09-Jan-10 09-Jan-10 7470A 

09-Jan- I 0 09-Jan-1 0 7470A 

09-Jan-10 09-Jan-10 7470A 

ncalabs co., ltd. The resufls in this reporr apply to the samples analyzed in accordance wilh the chain q( 

custody dacumem. Th1s analytical report must be reproduced in it.r entirety. 

Notes 

ncalabs co.~ ltd 
A TestAmerica Company Page II of27 



~nca· 

STS Green Co., Ltd 

Level10, P.M. Tower, 731 Asok~Din Daeng Rd. 
Din Daeng, Bangkok 10400 Thailand 
Phone: 662-245-9660 fax: 662-245-9662 

3/23 Moo 5 Phahonyothin-Lumluka Rd., Lumluka 

Pathumthani, BangkOk, Thailand 12150 

Project: NTM-A Flow Line- Surface Water 

Project Number: [none] 

Project Manager: Pongsak Lertsakvimam 

Reported: 

14-Sep-10 18:34 

Analyte Result 

Mercury (CV AA) 

TestAmerica Seattle 

Reporting 

Limit Units Dilution 

TRT- A ($5) CTTH0047-10) Water Sampled: 23-Aug-10 14:50 Receiyed: 25-Aug-10 16:45 

Mercury NO 0.00020 mg!L 

TRT- A (56) CTTH0047-II) Water Sampled: 23-Aug-10 15:50 Received: 25-Aug-10 16:45 

Mercury ND 0.00020 mg/L 

Batch 

70886 

70S86 

TYI- A- LKU- Y (513) CITH0047-12) Water Sampled: 23-Aug-10 16:50 Received: 25-Aus:-10 16:45 

Mercury NO 0.00020 mg!L 70886 

Prepared Analyzed Method 

09-Jan-10 09-Jan-10 7470A 

09-Jan-10 09-Jan-10 7470A 

09-Jan-10 09-Jan-10 7470A 

ncalabs co., ltd. The resufl.r inlhis reporl apply 10 I he samples analyzed in accordance wilh I he chain q( 

cus10dy documem. Th1s onolylical reporl must be reproduced in its enlirely. 

Notes 

ncalabs co., ltd 
A TestAmerica Company 

Page 12 of27 
Jennifer andoval, Laboratory Supervisor 
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level10, P.M. Tower, 731 Asoke--Din Daeng Rd. 
Din Daeng, Bangkok 10400 Thailand 
Phone: 662-245-9660 fax: 662-245-9662 

STS Green Co., Ltd Project: NTM-A Flow Line- Surface Water 

3/23 Moo 5 Phahonyothin-Lumluka Rd., Lumluka 

Pathumthani, Bangkok, Thailand 12150 

Project Number: [none] 

Project Manager: Pongsak Lertsakvimam 

Reported: 

14-Sep-10 18:34 

Analyte 

NTM- A- TYI -A (Sll) (TIH0047-0Il Water 

Iron 

NSG- A- NSG- B (514) CITH0047-02) Water 

Iron 

Metals (ICP) Total Recoverable 

TestAmerica Seattle 

Result 
Reporting 

Limit 

S:tmpled: 24-Aug-10 09:40 

5.5 0.20 

Sampled: 24-Aug-10 10:40 

6.3 0.20 

Units Dilution Batch 

Received: 25-Aug-10 16:45 

mg!L 70959 

Received: 25-Au!!-10 16:45 

mg!L 70959 

LKU- ZE (S7l (ITH0047-03l Water Sampled: 24-Aug-10 11:30 Received: 25-Aug-10 16:45 

Calcium 6.7 1.1 mg!L 70959 

Iron 1.7 0.20 

Magnesium 3.5 1.1 

Potassium 7.3 3.3 

Sodium 18 2.0 

LKU- ZE (S8l CTTH0047-04) Water Sampled: 24-Aug-10 13:10 Received: 25-Aug-10 16:45 

Calcium 2.8 1.1 mg!L 70959 

Iron II 0.20 

Magnesium 1.1 1.1 

Potassium 4.7 33 

Sodium ND 2.0 

NSG- B- TYI- A (SIS) (TfH0047-05) Water Sampled: 24-Aug-lO 14:20 Received: 25-Aug-10 16:45 

Iron 3.9 0.20 mg/L 70959 

NTM- A- TYI- A (512) (TTH0047-06l Water Sampled: 24-Aug-10 15:40 Received: 25-Aug-10 16:45 

Iron 5.7 0.20 mg!L 70959 

Prepared Analyzed Method 

09-Fcb-10 09-Fcb-10 60108 Total 
RccO\"Crnble 

09-Feb-10 09-Fcb-10 60108 Total 
Recoverable 

09-Feb-10 09-Feb-10 60108 Total 
Recoverable 

09-Feb-10 09-Feb-10 60108 Total 
Recoverable 

09-Feb-10 09-Feb-10 60108 Total 
Recoverable 

09-Feb-10 09-Feb-10 60108 Total 
Recoverable 

ncalabs co., ltd. The result.f in thi.f report apply to the samples analyzed in accordance u-ith the chain of 

cu.~tody documenl. This anafylicol reporl must be reproduced in its emirety. 

/ 

Notes 

ncafabs ca., ltd 
A TestAmerica Company Page 13 of27 
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STS Green Co., Ltd 

Level10, P.M. Tower, 731 Asoke-Din Daeng Rd. 
Din Daeng, Bangkok 10400 Thailand 
Phone: 662-245-9660 fax: 662-245-9662 

3/23 Moo 5 Phahonyothin-Lumluka Rd., Lumluka 

Pathumthani, Bangkok, Thailand 12150 

Projecr: NTM-A Flow Line- Surface Water 

ProjectNumber: [none] 

Project Manager: Pongsak Lertsakvimam 

Reported: 

14-Sep-10 18:34 

Analyte 

YMG- A- TRT- A (816) CTTH0047-07) Water 

Iron 

Metals {ICP) Total Recoverable 

TestAmerica Seattle 

Result 
Reporting 

Limit 

Sampled: 23-Aug-10 10:50 

16 0.20 

Units Dilution Batch 

Received: 25-Aug-10 16:45 

mg/L 70959 

NTM -A- TRT- A (89) lTTH0047-08) Water Sampled: 23-Aug-10 11:50 Received: 25-Au!!-10 16:45 

Iron 6.2 0.20 mg/L 70959 

NTM- A- TRT- A (SIO) CITH0047-09) Water Sampled: 23-Au£-10 13:30 Received: 25-Aug-10 16:45 

Iron 16 0.20 mgll.. 70959 

TRT- A (55) (ITH0047-10l Water Sampled: 23-Aug-10 14:50 Received: 25-Aug-10 16:45 

Calcium II 1.1 mg!L 70959 

Iron 5.3 0.20 

Magnesium 3.1 1.1 

Potassium 7.5 3.3 

Sodium 8.3 2.0 

TRT- A CS6l CTIH0047-11} Water Sampled: 23-Aug-10 15:50 Received: 25-Aug-10 16:45 

Calcium 12 1.1 mg/L 70959 

Iron 7.6 0.20 

Magnesium 3.5 1.1 

Potassium 7.9 3.3 

Sodium 8.6 2.0 

TYI- A- LKU - Y (Sl3) (TTH0047-l2l Water Sampled: 23-Aug-10 16:50 Received: 25-Aug-10 16:45 

Iron 5.7 0.20 mg/L 70959 

Prepared Analyzed 

09-Feb-10 09-Feb-10 

09-Feb-10 09-Feb-10 

09-Feb-10 09-Feb-10 

09-Feb-10 09-Feb-10 

09-Feb-10 09-Feb-10 

09-Feb-10 09-Feb-10 

Method 

60108 Total 

Reco,·erable 

60108 Total 

Recoverable 

60108 Total 
Recoverable 

60!08 Total 
Reco'lerable 

60108 Total 
Recoverable 

60108 Total 
Recoverable 

ncalabs co., ltd. The results in this report apply to the samples analyzed in ar;cardanCf! with the chain af 

cu.~wdy document. This analytical report must be repradur:ed in its enfirery. 

Notes 

ncalabs co., ltd 
A TestAmerica Company 

Page 14 of27 



~nca·· 
.-. '··~! "Ill"!• ' •• C. ··p. II'' 

STS Green Co., Ltd 

Level10, P.M. Tower, 731 Asok<>-Din Daeng Rd. 
Din Daeng, Bangkok 10400 Thailand 
Phone: 662-245-9660 fax; 662-245-9662 

3/23 Moo 5 Phahonyothin-Lumluka Rd., Lumluka 

Pathumthani, Bangkok, Thailand 12150 

Project: NTM-A Flow Line- Surface Water 

Project Number: [none] 

Project Manager: Pongsak Lertsakvimam 

Reported: 

14-Sep-10 18:34 

Analyte Result 

Metals (ICP/MS) Total Recoverable 

TestAmerica Seattle 

Reponing 
Limit Units Dilution Batch 

NTM- A- TYI- A (511) CTTH0047-01) Water Sampled: 24-Aug-10 09:40 Received: 25-Aug-10 16:45 

Selenium NO 0.0020 mg/L 5 70956 

NSG- A- NSG- 8 CS14) CTTH0047-02l Water Sampled: 24-Aug-10 10:40 Received: 25-Aug-10 16:45 

Selenium NO 0.0020 mg/L 5 70956 

LKU- ZE (S7) (TTH0047-03) Water Sampled: 24-Aug-10 11:30 Received: 25-Aug-10 16:45 

Selenium NO 0.0020 mg!L 5 70956 

LKU- ZE (58) (ITH0047-04) Water Sampled: 24-Aug-10 13:10 Received: 25-Aug-10 16:45 

Selenium NO 0.0020 mg!L 70956 

NSG- B- TYI- A (~15) (ITH0047-05) Water Sampled: 24-Aug-10 14:20 Received: 25-Aug-10 16:45 

Selenium NO 0.0020 mg/L 70956 

NTM- A- TYI -A (512) (ITH0047-06) Water Sampled: 24-Aug-10 15:40 Received: 25-Aug-10 16:45 

Selenium NO 0.0020 mg/L 70956 

YMG- A- TRT- A {516) (1TH0047-07} Water Sampled: 23-Aug-10 10:50 Received: 25-Aug-10 16:45 

Selenium NO 0.0020 mg/L 5 70956 

NTM- A- TRT- A (59) (TfH0047-08) Water Sampled: 23-Aug-10 11:50 Received: 25-Aug-10 16:45 

Selenium NO 0.0020 mg/L 5 70956 

NTM- A- TRT- A (SID) (ITH0047-09) Water Sampled: 23-Aug-10 13:30 Received: 25-Aug-10 16:45 

Selenium NO 0.0020 mg/L 70~56 

Prepared Analyzed 

09-Feb-10 09-Feb-10 

09-Feb-10 09-Feb-10 

09-Feb-10 09-Feb-10 

09-Feb-10 09-Feb-10 

09-Feb-10 09-Feb-10 

09-Feb-10 09-Feb--10 

09-Feb-10 09-Feb-10 

09-Feb-10 09-Feb-10 

09-Feb-10 09-Feb-10 

Method 

6020 Total 

Recoverable 

6020 Total 
Recoverable 

6020 Total 
Recoverable 

6020 Total 
Recoverable 

6020 Total 
Recoverable 

6020 Total 
Recoverable 

6020 Total 
Recoverable 

6020 Total 
Recoverable 

6020 Total 
Recoverable 

ncalabs co., ltd. The results in I his repor1 apply 10 I he samples analyzed in accordance with the chain of 

custody documenl. This analytical report must be reproduced in il.f entirery. 

Notes 

ncafabs co., ltd 
A TestAmerica Company 

Page 15 of27 
Jennifer andoval, Laboratory Supervisor 



STS Green Co., Ltd 

Level10, P.M. Tower, 731 Asoke-Din Daeng Rd. 
Din Daeng, Bangkok 10400 Thailand 
Phone: 662-245-9660 fax: 662-245-9662 

3/23 Moo 5 Phahonyothin-Lumluka Rd., Lumluka 

Pathumthani, Bangkok, Thailand 12150 

Project: NTM-A Flow Line- Surface Water 

Project Number: [none] 

Project Manager: Pongsak Lertsakvimam 

Reported: 

14-Sep-1 0 I 8:34 

Analyte Result 

Metals (ICP/MS) Total Recoverable 

TestAmerica Seattle 

Reporting 
Limit Units Dilution Batch 

TRT- A ($5) (TTH0047-10) Water Sampled: 23-Aug-10 14:50 Received: 25-Aug-10 16:45 

Selenium NO 0.0020 mg!L 5 70956 

TRT- A ($6) !TfH0047-tl) Water Sampled: 23-Aug-10 15:50 Received: 25-Au<>-10 16:45 

Selenium ND 0.0020 mg/L 70956 

TYI- A- LKU- Y (513) !ITH0047-12) Water Sampled: 23-Aug-10 16:50 Received: 25-Aug-10 16:45 

Selenium ND 0.0020 mg/L 5 70956 

Prepared Analyzed 

09-Fcb-10 09-Feb-10 

09-Feb-10 09-Feb-10 

09-Feb-10 09-Feb-10 

Method 

6020 Total 
Recoverable 

6020 Total 
Recoverable 

6020 Tota1 
Recovernble 

ncalabs co., ltd. The results in this reporl apply ro the sample:; analy;:ed in accordance wilh I he chain of 

cus1ody document. This analytical report mlt~l be reprod11ced in its entirety. 

Notes 

ncaJabs co., ltd 
A TestAmerica Company 

Page 16 of27 
Jennifer Sandoval, Laboratory Supervisor 



STS Green Co., Ltd 

3123 Moo 5 Phahonyothin-Lumluka Rd., Lumluka 

Pathumthani, Bangkok, Thailand 12150 

Level10, P.M. Tower, 731 Asoke-Din Daeng Rd. 
Din Daeng, Bangkok 10400 Thailand 
Phone: 662-245-9660 fax: 662-245-9662 

Project: NTM-A Flow Line- Surface Water 

Project Number: [none] 

Project Manager: Pongsak Lertsakvimam 

Reported: 

14-Sep- I 0 18:34 

Kerosene HC (CIO-Cl4), Diesel HC (Cl5-C28) & Heavy Oil HC (C29-C36) by EPA 8015 (modified)­
Quality Control 

Analytc Result 
Reporting 

Limit 

Batch IOH0077: Prepared 25-Aug-10 Using EPA JSIOC 

Blank (IOH0077-BLKI) ~~~­
Kerosene Range Hydrocarbons 

Diesel Range HydrocarbOns 

Heavy Oil Range Hydrocarbons 

Surrogate: .f-FBP 

Surrogate: Octocosane 

LCS (IOH_00_77--_,BS=I)~~­
Dicscl Range Hydrocarbons 

Surrogale: .J-FBP 

Surrogate: Octacosom: 

LCS D"P (10H0077-BSDI'.L)~~~­
Diesel Range Hydrocarbons 

NO 

NO 

NO 

0.350 

0..112 

1.86 

0../02 

0.418 

1.81 

0.250 

0.250 

0.500 

0.250 

0.250 

ncalabs co., ltd. 

Units 

mg/L 

mg!L 

mg/L 

Spike 

Level 

0.50200 

0.50200 

2.0002 

0.50200 

0.50200 

2.0002 

Source 

Result %REC 

69.8 

82.1 

93.1 

80.1 

83../ 

90.3 

%REC 

Limits 

50-150 

50-150 

70-130 

50-150 

50-150 

70-130 

RPO 

3.07 

RPO 

Limit Notes 

30 
·····-----~·· - -----··-- -·-- ··-----·-·------

Surrog01e: ./-FBP 

Sw'rag01e: Oclacosone 

Matrix SJ!.i.~{~OH0077~-~M~S~I~)----~ 
Diesel Range Hydrocarbons 

Surrogate: .J-FBP 

Surrogate: Oc1acosane 

~l!_tE~!.~P.~ {.!!)H0077-MS~L. __ 
Diesel Range Hydrocarbons 

Surrogate: ./-FBP 

Surrogate: Octacosone 

---

~~![~~~ike Dup (10H0077-MSD1) 
Diesel Range Hydrocarbons 

Surrogafl!: ./-FBP 

Surrogate: Octacosa/11! 

ncalabs co., ltd. 

Jennifer Sandoval, Laboratory Supervisor 

0.395 

0.396 

1.76 

0..129 

0 . ./05 

2.19 

0../3./ 

0.337 

1.74 

0.377 

0.361 

0.234 

0.234 

0.234 

mg/L 

mg/L 

mg/L 

0.50200 

0.50200 

1.8693 

0..16916 

0 . ./6916 

1.8693 

78.7 

78.9 

Source: TIH0033-04 

0.169 85.0 

91.5 

86../ 

Source: TIH0041-0l 

0.440 93.9 
---··-----· 

0../69/6 

0 . ./6916 

1.8693 

0 . ./6916 

0 . ./6916 

92.5 

71.9 

Source: 1TH0033-04 

0.169 84.2 

80../ 

77.0 

50-150 

50-150 

60-140 

50-150 

50-150 

60-140 
-----~~·---

50-150 

50-150 

60-140 

50-150 

50-150 

0.902 40 

The results In this report apply to the sample.r analyzed in accordance with the chain of 

custody documem. This analytical report must be reproduced in ils emirety. 

ncalabs co., ltd 
A TestAmerica Company Page 17 of27 



~nca· Level10, P.M. Tower, 731 Asoke-Din Daeng Rd. 
Din Daeng, Bangkok 10400 Thailand 
Phone: 662-245-9660 fax: 662-245-9662 

STS Green Co., Ltd Project: NTM-A Flow Line- Surface Water 

3123 Moo 5 Phahonyothin-Lumluka Rd., Lumluka 

Pathumthani, Bangkok, Thailand 12150 

Project Number: [none] 

Project Manager: Pongsak Lertsakvimam 

Reported: 

14-Sep-10 18:34 

Kerosene HC (Cl0-C14), Diesel HC (Cl5-C28) & Heavy Oil HC (C29-C36) by EPA 8015 (modified)­
Quality Control 

Analyte Result 
Reponing 

Limit 

ncalabs co., ltd. 

Units 
Spike 

Level 

Source 

Result %REC 

%REC 

Limits 

RPO 

RPO Limit 

Batch IOH0077: Prepared 26-Aug-10 Using EPA 3510C 

Matrix Spike Dup (10H0077-MSD2) 

Diesel Range Hydrocarbons 

Surrogale: 4-FBP 

Surrogo1e: Oclacosane 

2.03 

0.-156 

0.379 

0.234 mg/1. 1.8693 

0.-16916 

0 . ./6916 

Source: TIH0041-0I 

0.440 84.8 

97.1 

80.8 

60-140 

50-150 

50-150 

8.00 40 

Batch IOH0094: Prepared 27-Aug-10 Usin• EPA 3510C 

Blank (10H0094-BLK1) 

Kerosene Range Hydrocarbons 

Diesel Range Hydrocarbons 

Hea\'y Oil Range Hydrc:;:;::-!mns 

Surrogate: .J~FBP 

Surrogate: Octacosane 

!,.C:S (IOH00~4-B5_1) _________ ··---

Diesel Range Hydrocarbons 

Surroga1e: -1-FBP 

Surrogate: Octacasane 

t,_C:S Dup (IOH0094-BSDI) 

Diesel Range Hydrocarbons 

Surrogate: -1-FBP 

Surrogate: Ocracosane 

~latrix SEike (IOH00_2_4_-M..§!l ______ _ 
Diesel Range Hydrocarbons 

Surrogate: -1-FBP 

Surrogate: Ocracosane 

ncalabs co., ltd. 

NO 

NO 

NO 

0.-105 

0..167 

1.87 

0.-126 

0.392 

-~------- ----------------
0.250 

0.250 

0.500 

0.250 

mg/1. 

mg/1. 

0.50200 

0.50200 

2.0002 

0.50200 

0.50200 

80.7 

93.1 

93.3 

85.0 

78.0 

50-150 

50-150 

70-130 

50-150 

50-150 

-----------~--- . ·------------ -----
1.98 0.250 mgiL 2.0002 99.2 6.11 30 

0.-123 

0.-117 

2.55 

0.520 

0.522 

/ 

0.234 mg/1. 
-------

0.50200 

0.50200 

1.8693 

0..16916 

0.-16916 

8./.3 

83.1 

Source: TIH0057-05 

0.348 118 

50-150 

50-150 

60-140 
·------~---~--------

Ill 50-150 

Ill 50-150 

The results in this report apply to rhe somp/e.f onalyzed in accordance wilh rhe chain of 

custody document. This analytical report must be reproduced in ils entirety. 

Notes 

ncalabs co., ltd 
A Tes!:America Company Page 18 of27 

Jennifer andoval, Laboratory Supervisor 



~nca· 

STS Green Co., Ltd 

3/23 Moo 5 Phahonyothin-Lumluka Rd., Lumluka 

Pathumthani, Bangkok, Thailand 12150 

Level10, P.M. Tower, 731 Asoke-Din Daeng Rd. 
Din Daeng, Bangkok 10400 Thailand 
Phone: 662-245-9660 fax: 662-245-9662 

Project: NTM-A Flow Line- Surface Water 

Project Number: [none] 

Project Manager: Pongsak Lensakvimam 

Reported: 

14-Sep-10 18;34 

Kerosene HC (CIO-CI4), Diesel HC (CI5-C28) & Heavy Oil HC (C29-C36) by EPA 8015 (modified)­
Quality Control 

Analytc Result 
Reponing 

Limit 

Batch JOH0094: Prepared 30-Aug-10 Using EPA 35IOC 

Matrix Spike Dup (10H0094-MSDI) 

Diesel Rtmge Hydrocarbons 

Surrogate: ./-FBP 

Surrogme: Octoco.~ane 

ncalabs co., ltd. 

1.89 

0.37J 

O.JJ5 

~-
Je~ratory Supervisor 

0.234 

ncalabs co., ltd. 

Units 

mg/L 

Spike 

Level 

1.8693 

0.469/6 

0 . ./6916 

Source 

Result %REC 

Source: ITH0057-05 

0348 82.7 

79.7 

73.5 

%REC 

Limits 

60-140 

50-150 

50-150 

RPD 

29.5 

RPD 

Limit 

40 

The results in this report apply ta the samples analyzed in accordance wilh I he chain of 

custody documenl. This analytical report must be reproduced in it.~ enlirery. 

Notes 

ncalabs co., ltd 
A TestAmerica Company 

Page 19 of27 



~nca· 
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STS Green Co., Ltd 

3/23 Moo 5 Phahonyothin-Lumluka Rd., Lumluka 

Pathumthani, Bangkok, Thailand 12150 

Level10, P.M. Tower, 731 Asoke-Din Daeng Rd. 
Din Daeng, Bangkok 10400 Thailand 
Phone: 662-245-9660 fax: 662-245-9662 

Project: NTM-A Flow Line- Surface Water 

ProjectNumber: [none] 

Project Manager: Pongsak Lertsakvimam 

Reported: 

14-Sep-10 18:34 

Gasoline Hydrocarbons (2-Methylpentane to I ,2,4-Trimethylbenzene) and BTEX by GC/FID & GC/PID­
Quality Control 

Analyte Resuh 
Reponing 

Limit 

Batch 1010003: Prepared 07-Sep-10 Using EPA 5030B (P/T) 

Blank (1010003-BLKI) 

Gasoline Range Hydrocaibons 

Benzene 

Toluene 

Ethylbe~~Zene 

Xylenes (total) 

Surrogate: /-('hlora-./..jluorobenzene:F1D 

SurraRale: l-(.'h/oro-./7fluomben::ene:P/D 

J,CS (101()003-BSl)_~--- _ 
Gasoline Range Hydrocarbons 

Surrogate: 1 -Chloro-./7fluorohenzene: F1D 

LC§ (1010003-BS2_l_ _____ _ 

Berizene 

Toluene 

Ethylbenzene 

Xylenes (total) 

ND 

ND 

ND 

ND 

ND 

22.9 

35.8 

2600 

30.7 

20.7 

22.4 

22.5 

68.4 

400 

4.00 

4.00 

4.00 

12.0 

400 

4.00 

4.00 

4.00 

12.0 

ncalabs co., ltd. 

Units 

og!L 

Spike 

Level 

30.000 

30.000 

3000.2 

30.000 

20.000 

20.000 

20.000 

60.000 

Source 

Resul! %REC 

76.-1 

1/9 

86.8 

/01 

104 

112 

112 

114 

%REC 

Limits 

50-150 

50-150 

80-!20 

50-150 

80-120 

80-120 

80-120 

80-120 

RPD 

RPD Limit Notes 

-~---~-------- ----------

Surrogate: 1 -C"hloro--l..jlzwrobenzene: PI/) 

Matrix Spike (1010003-MSJ) 

Gasoline Range Hydrocarbons 

Surrogale: I-Chlora--17fluorobenzem::F//J 

Matrix §p_!_~~ (~_Q!QO..O;.:!~I-~}1. __ _ 
Benzene 

Toluene 

Ethylbe~tZene 

Xylenes (total) 

Surragare: J-(_"h/oro-./..jluorohenzene:P1D 

ncalabs co., ltd. 

31.9 

2620 

30.-J 

21.7 

23.4 

23.7 

71.3 

32.8 

400 

4.00 

4.00 

4.00 

12.0 

og/L 

30.000 

3000.2 

30.000 

20.000 

20.000 

20.000 

60.000 

30.000 

/06 

Source: TIH0047-10 

ND 87.4 

/01 

Source: TIH0047-12 

ND 

1.53 

ND 

ND 

108 

109 

119 

119 

/09 

50-150 

70-130 

50-150 

70-130 

70-130 

70-130 

70-130 

50-150 

The results in !his reporl apply to I he samples analyzed in accordance wilh the chain of 

cus10dy document. This analytical reporl must be reproduced in its entirety. 

ncalabs co., ltd 
A TestAmerica Company Page 20 of27 



level10, P.M. Tower. 731 Asoke-Din Daeng Rd. 
Din Daeng, Bangkok 10400 Thailand 
Phone: 662-245-9660 fax: 662-245-9662 

STS Green Co., Ltd Project: NTM-A Flow Line- Surface Water 

3123 Moo 5 Phahonyorhin-Lumluka Rd., Lumluka 

Pathumthani, Bangkok, Thailand 12150 

Project Number: [none] 

Project Manager: Pongsak Lertsakvimam 

Reported: 

14-Sep-1 0 18:34 

Gasoline Hydrocarbons (2-Methylpentane to 1,2,4-Trimethylbenzene) and BTEX by GC/FID & GC/PID­
Quality Control 

Analyte Result 
Reporting: 

Limit 

Batch 1010003: Prepared 07-Sep-10 Using EPA 50308 (PIT) 

~I~~~-~PJ~~ Du_p_(1010003-MSD1) 
Gasoline Range Hydrocarbons 2640 400 

- -- - -----·- --~-------------- -~- ---~~ 

Surrogate: 1-Chloro--1-:/hwrobenzene:F/D 30.1 

~~~~~~~e_!~~!!P. (~I!_I~~O}.:~~~ __ 
Benzene 19.1 4.00 

Toluene 22.3 4.00 

Ethylbenzene 23.6 4.00 

Xylenes (total) 71.6 12.0 
-----------

Surrogate; 1-Ch!aro--1-f/uarahen:ene:PJD 37.7 

ncalabs co., ltd. 

ncalabs co., ltd. 

Units 
Spike 

Level 

-· --- ---~--- -· 

"giL 3000.2 
--------- . ------

30.000 

"giL 20.000 

20.000 

20.000 

60.000 

30.000 

Source 

Result %REC 

%REC 

Limits 

Source: TTH0047-10 

NO 88.0 70-130 
- -- ------------

100 50-150 

Source: TTH0047-12 
--------~· 

ND 95.3 70-130 

1.53 104 70-130 

ND 118 70-130 

ND 119 70-130 
-----------· 

126 50-150 

RPD 

RPD Limit 

0.711 20 

12.9 20 

4.99 20 

0.262 20 

0.491 20 

The results in this report apply to the samples analyzed in accordance with the choin of 

custody document. This analyticol reporl ml/St be reproduced in its emirety. 

Notes 

~~J/ ncalabs co., ltd 
A TestAmerica Company Page 21 of27 

Jennifer S~oval, Laboratory Supervisor 



level10, P.M. Tower, 731 Asoke-.Oin Daeng Rd. 
Din Daeng, Bangkok 10400 Thailand 
Phone: 662-245-9660 fax: 662-245-9662 

STS Green Co., Ltd Project: NTM-A Flow Line- Surface Water 

3/23 Moo 5 Phahonyothin-Lumluka Rd., Lumluka 

Pathumthani, Bangkok, Thailand 12150 

Project Number: [none] 

Project Manager: Pongsak Lertsakvimam 

Conventional Chemistry Parameters by APHAJEPA Methods- Quality Control 

ncalabs co., ltd. 

Analyte Resuh 
Reponing 

Limit 

Batch IOHOtOO: Prepared 30-Aug-10 Using General Preparation 

Blank (IOHOIOIJ:!l_LKI)_ .. __ -~ ---~-- __ ----~- _ 

Sulfate 

LCS (IOHOIOO-BSI) 

Sulfate 

~_CS Dup (10H01~0-BSD1) -----· ~­
Sulfate 

Sulfate 

~!~ .. t~!;t __ §pike (10H0100-MSI) 
Sulfate 

NO 

20.7 

20.8 

142 

31.3 

5.0 

5.0 

5.0 

50.0 

5.0 

Batch 10H0106: Prepared 27-Aug-10 Using EPA 9010C 

Cyanide Total 

JoC:$ (IOH0106-BSI) 

Cyanide Total 

J,C§ DueflOHOl06-BSD~l)_ 

Cyanide Total 

NO 

0.0382 

0.0386 

Duplicat~J.!OHOto~DU~.!l_ __ --·- ·- ·--. _ -· _______ _ 
Cyanide Total 0.0024 

0.0040 

0.0040 

0.0040 

0.0040 

Units 

mg!L 

mg!L 

mgll 

mg!L 

mgll 

mg!L 

mgfL 

mg!L 

mg!L 

Spike 

Level 

20.000 

20.000 

20.000 

0.040012 

0.040012 

Source 

Resuh %REC 

103 

104 

Source: TTH0026-0I 

139 

Source: TTH0049-04 

11.4 99.5 

95.3 

96.5 

Source: TTH0047-11 

0.0024 

%REC 

Limits RPO 

80-120 

80-120 0.517 

2.02 

70.4-119 

80-120 

80-120 1.17 

4.17 

Reported: 

14-Sep-1 0 18:34 

RPO 

Limit Notes 

10 

10.9 

10 

10 

20 

ncalabs co., ltd. The res11fls in lhi.f report apply to the samples analyzed in accordance with the chain of 

cuswdy document. This anafylicol report mu.1·1 be reproduced in its entirety. 

ncalabs co., ltd 
A TestAmerica Company 

Page 22 of27 



,, ,. .• ,; -iu1• • ; .1 •: ''!'· ,,,. 

Level10, P.M. Tower, 731 Asoke-Din Daeng Rd. 
Din Daeng, Bangkok 10400 Thailand 
Phone: 662-245-9660 fax: 662-245-9662 

STS Green Co., Ltd Project: NTM-A Flow Line- Surface Water 

3123 Moo 5 Phahonyothin-Lumluka Rd., Lumluka 

Pathumthani, Bangkok, Thailand 12150 

Project Nwnber: (none] 

Project Manager: Pongsak LertsaJ...-virnam 

Conventional Chemistry Parameters by APHA/EPA Methods- Quality Control 

ncalabs co,, ltd. 

Analyte Rr:sult 
Reporting 

Limit 

Batch 10H0106: Prepared 27-Aug-10 Using EPA 9010C 

Cyanide Total 0.0376 0.0040 

Units 

mg!L 

Spike 

Level 

0.040012 

Source 

Result %REC 

Source: TIH0047-10 

0.0024 87.8 

%REC 

Limits 

73.9-124 

RPD 

Reported: 

14-Sep-10 18:34 

RPD 

Limit Notes 

20 

ncalabs co., ltd. The resul!s in tlus reporl apply to the samples analyzed in accordance ll'ith the chain of 

cu.rtody documenl. This analytical report mus1 be reproduced in irs entirery. 

/ 

nr:aiOJbs co., ltd 
A TestAmerica Company Page 23 of27 



~nca· 
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STS Green Co., Ltd 

3123 Moo 5 Phahonyothin-Lumluka Rd., Lumluka 

Pathumthani, Bangkok, Thailand 12150 

Analyte Result 

Batch 70886: Prepared 09-Jan-10 Using 7470A 

!Jiani;__(S~0-7011!1~23)_ 

MereU!)' ND 

LCfi (580-70886-~'!1_ ______ _ 

Mercury 0.00210 

!-C:S_Q_~~_(~SQ,70886o25) 

Mercury 0.00213 

J.,(:§.(S~Q:7_0886:~!;)-
Mercury 0.00218 

ncalabs co., ltd. 

Level10, P.M. Tower, 731 Asoke-Din Daeng Rd. 
Din Daeng, Bangkok 10400 Thailand 
Phone: 662-245-9660 fax: 662-245-9662 

Project: NTM-A Flow Line- Surface Water 

Project Number: [none] 

Project Manager: Pongsak Lensakvimam 

Mercury (CV AA)- Quality Control 

TestAmerica Seattle 
Reporting 

Limit 

0.00020 

0.00020 

0.00020 

0.00020 

Units 

mo'J-

mg/L 

mg/L 

mo'J-

Spike 

Level 

0.0020000 

0.0020000 

0.0020000 

Source 

Result 

Source: 

Source: 

Source: 

Source: 

%REC 

105 

106 

109 

%REC 

Limits 

75-125 

75-125 

75-125 

RPD 

Reported: 

14-Sep-1 0 18:34 

RPD 

Limit Notes 

20 

The resufls in I his reporl apply 10 !he samples analyzad in accord once wilh rhe chain of 

cus/ody dvcuml!nl. This analyrical reporl mus/ be reproduced in ir.~ enrirery. 

ncafabs co., ltd 
A Test:America company 

Page 24 of27 



~nca· 

STS Green Co., Ltd 

3/23 Moo 5 Phahonyothin-Lumluka Rd., Lumluka 

Pathumthani, Bangkok, Thailand 12150 

Level10, P.M. Tower, 731 Asoke-Din Daeng Rd. 
Din Daeng, Bangkok 10400 Thailand 
Phone: 662-245-9660 fax: 662-245-9662 

Project: NTM-A Flow Une- Surface Water 

Project Number: [none] 

Project Manager. Pongsak Lertsakvimam 

Reported: 

14-Sep-10 18:34 

Metals (ICP) Total Recoverable- Quality Control 

TestAmerica Seattle 

Analytc Resulr 
Reporting 

Limit 

Batch 70959: Prepared 09-Feb-10 UsingJOOSA 

~~kJSS0-709~-~) 

Calcium NO 1.1 

Iron NO 0.20 

Magnesium ND 1.1 

Potassium ND 3.3 

Sodium NO 2.0 

~<;:_§_Q~0-709~9-2) 
-~----

Calciwn 20.7 1.1 

Iron 22.5 0.20 

Magnesium 20.1 1.1 

Potassium 20.3 3.3 

Sodium 19.4 2.0 

!,<;:~-~ ... ~ (580:7()9~9:3). -----·- .. ·-· ·--·-
Calcium 20.4 1.1 

Iron 22.7 0.20 

Magnesium 19.9 I. I 

Potassium 20.9 3.3 

Sodium 19.5 2.0 

ncalabs co., ltd. 

Jennifer Sandoval, Laboratory Supervisor 

Units 
Spike Source %REC RPO 

Le\·e[ Result %REC Limits RPD Limit 

Source: 
----- ··---- -----

mg/L 

Source: 
---------· 

mg!L 20.000 103 80-120 

22.000 102 80-120 

20.000 101 80-12.0 

20.000 102 80-120 

20.000 97 80-120 

Source: 

mg!L 20.000 102 80-120 20 

22.000 103 80-120 20 

20.000 100 80-120 20 

20.000 105 80-120 3 20 

20.000 97 80-120 20 

The resu/ls in rhis report apply to the samples analyud in accordance with the chain of 
custody documellf. This analylical report m11.~f be reproduced in its emirely. 

Notes 

ncalabs ca., ltd 
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ol io·~l- \tll>'C·I ,j l ··::, II\' 

STS Green Co., Ltd 

3123 Moo 5 Phahonyothin-Lumluka Rd., Lumluka 

Pathumthani, Bangkok, Thailand 12150 

Level10, P.M. Tower, 731 Asoke-Din Daeng Rd. 
Din Daeng, Bangkok 10400 Thailand 
Phone: 662-245-9660 fax: 662-245-9662 

Project: NTM-A Flow Line· Surface Water 

Project Number: [none] 

Project Manager: Pongsak Lertsakvimam 

Reported: 

14-Sep-10 18:34 

Metals (ICP/MS) Total Recoverable- Quality Control 

TestAmerica Seattle 

Analyte Result 
Reporting 

Limit 

Batch 70956: Prepared 09-Feb-10 UsingJOOSA 

~!ank (5~~~1Q256-I_?l_ _ 
------~--- -- ------

Selenium ND 0.0020 

LCS (580-70!J56-22L __ --------

Selenium 4.40 0.020 

L~§ _D__1!~(~8~-709~6,23)_ ___ 
Selenium 4.42 0.020 

bCS (5~l!_:?~~~-~:~~l __ ---------- ----

Selenium 4.46 0.020 

ncalabs co., ltd. 

Jennifer ~doval, Laboratory Supervisor 

Units 
Spike Source %REC RPD 

Level Result %REC Limits RPD Limit 

Source: 
---~-----

mg/L 

Source: 
.. -- -------

mgfl 4.0000 110 80-120 

Source: 
- ---------· --~--~---

mg/L 4.0000 Ill 80-120 0 20 

Source: 
----------

mg!L 4.0000 Ill 80-120 

The re.~ufls in this repon apply to the samples analyzed in accordance wilh the chain qf 
custody document. U1is analylical report musl be reproduced in its entir~ty. 

Notes 

ncalabs co., lt:d 
A Test:America Company Page 26 of27 



,t ;,·~L\n)• '.1 ' ·: "'J'• II". 

STS Green Co., Ltd 

3/23 Moo 5 Phahonyothin-Lumluka Rd., Lumluka 

Pathumthani, Bangkok, Thailand 12150 

Level10, P.M. Tower, 731 Asoke-Din Daeng Rd. 
Din Daeng, Bangkok 10400 Thailand 
Phone:662-245'9660 lax:662-245'9662 

Project: NTM-A Flow Line- Surface Water 

Project Nwnber: [none] 

Project Manager: Pongsak Lensakvimam 

Notes and Definitions 

Reported: 

14-Sep-10 18:34 

ZX Due to sample matrix effeclS, the surrogate recovery was outside the acceptance limits. 

DET Analyte DETECTED 

NO Analyte NOT DETECTED at or above the reporting limit 

NR Not Reported 

dry Sample results reported on a dry weight basis 

RPD Relative Percent Difference 

ncalabs co., ltd. 

Jennifer s;uMoval, Laboratory Supervisof 

The re.ru/r.~ in this report apply to I he samples analyzed in accordance wilh the chain of 

custody documem. This analytical report must be reproduced in its entirety. 

ncalabs co., ltd 
A TestAmerica Company Page 27 of27 



Client 

Address 

Project Name 

Sample Type 

Sampling By 

Work Request No. 

Report No. 

ID.No. 

240810/6 

Sample 

Name 

YMG-A-TRT­

A (516) 

-------

pH 

STS GREEN CO.,LTD. 
3/23 Moo 5 Tambol Lad Sawal, Amphur Lumlukka, Phathumthani 12150 

TEL 0-2153-7001 FAX. 0-2153-7007 

e-mail : green@sts.co.th , sts_green@hotmall.com , sts_green@yahoo.co.th , environment@sts.co.th 

TEST REPORT 
u;,;'n Ltlft fl LEifil' n~" ~10'111 

3/23 11~ 5 mnmt1fiitJ5"V.-th~nm !ii1Uflfl1lilti"l1tl Ei1111E1fl1~nm i,n,.Jliltl-r:j~fl1it 12150 

NTM-A 

Surface Water 

STS GREEN CO.,LTO. 

277/10 

237/1 0 Revise 1 

Parameters 

Sampling Date 

Sample Received Date 

Reported Date 

Analytical Methods 
Analytical 

Date 

August 23, 201 o 

August 24, 201 a 

November 22, 2010 

Results 

Aug 23,2010 6.7 

Units 
Sample 

Description 

Turbid, Suspended 

Temperature 

Electrometric Method (4500-H'B.) 

Laboratory and Reid Methods (2550 B.) Aug 23, 2010 26.8 "c Turbid, Suspended 

Aug 23, 2010 ________ _.__ __ laboratol}' Method (251 0 B.) 125.3 J.LS/Cm Turbid, Suspended 
··------

Conductivity 

Dissolved Oxygen 5.04 mgtl Turbid, Suspended 
--

Membrane Electrode Method (4500-0G.) 

5- Day BOD Test, Azide Modification Method 

Aug 23,2010 

Aug 24-29, Biochemical Oxygen 

Demand 

Chloride 

Arsenic 

Barium 

2010 
-----------"-

(5210 B.) 
1.9 mg/L Turbid, Suspended 

-------------
Mercuric Nitrate Method (4500-Cfc.) Aug 24, 2010 3.5 mg!l Turbid, Suspended 

224 mg/L Turbid, Susper:Jded 

243 mg!L Turbid, Suspended 

Aug 25,2010 

Aug 25, 2010 
------------~-----

Electrothermal Atomic Absorption Spectrometric Method Sep 7, 2010 0.0117 mg/L Turbid, Suspended 

Nitrous Oxide-Acetylene Flame Method Aug 24,2010 < 0.20 mg/l Turbid, Suspended 
------ ----------

Cadmium Electrothermal Atomic Absorption Spectrometlic Method Sep 1 , 201 0 < 0.00005 mgll Turbid, Suspended 
··-·---------------

Chromium Electrothermal Atomic Absorption Spectrometric Method Sep 9, 201 o 0.0283 __________________ ___;:: ___ _____:___:__ mgJL Turbid, Suspended 

Copper Direct Air-Acetylene Rame Method Aug 28, 2010 < 0.03 mg/L Turbid, Suspended 

Lead Electrothermal Atomic Absorption Spectrometric Method Sep7,2010 0.006 mg/L Turbid, Suspended 
··---------

Manganese Direct Air-Acetylene Aame Method Aug 30,2010 0.95 mgtL Turbid, Suspended 

Nickel Electrothermal Atomic Absorption Spectrometric Method Sep 9, 2010 0.0268 mgtL Turbid, Suspended 

Zloc Direct Air-Acetylene Aame Method Aug 30, 2010 0.05 mg!l Turbid, suspended 
·--------· ----------

Methods 

Reman< 

Fecal Coliform Bacteria Multiple Tube Fermentation Technique Method Aug 24, 2010 11,000 MPN/100 ml Turbid, Suspended 

Standard Methods for Examination of Water and Wastewater 21 51 Edition 2005 {AWWA,APHA,WEF) 

Reported results refer to submitted samples only. This analytical report will not be reproduced In part for such purposes. 

)__. _________ _ 

Mr. Kasidit Yasongkram 

Chemist 

. -.. ('; ov""~ ... .1-.l 1 .<!-_~() __ _ 

Page 1/6 

Mrs. Siripen Viteethap 

... Laboratol)' SupeNisor 

1\Jc'VH~bl i :>~ );Jf o ·-··. ·-··------·-······--·"!-----· ··--

FTM14 V6 August 1 7, 201 o 



Client 

Address 

Projeet Name 

Sample Type 

Sampling By 

Work Request No. 

Report No. 

ID.No. 

24081017 

Sample 

Name 

NTM-A-lRT­

A (s9) 

pH 

STS GREEN CO.,LTD. 
3/23 Moo 5 Tambol Lad Sawal, Amphur Lumlukka, Phathumthanl 1 2150 

TEL 0-2153-7001 FAX. 0-2153-7007 

e-mail : green@sts.co.th , sts_green@hotmail.com , sts_green@yahoo.co.th , environment@sts.co.th 

TEST REPORT 
u;Jn LtlR Yi Lmf "~'" ~hri61 

3/23 ,.,~ 5 n'I.L'I.L'WltaTB5'1.L-fi1f!On1 li11mU:n61ff'l19 ii1Lnmhijnm W·trlli1tl'l,J.II51it 12150 

NTM-A 

Surface Water 

STS GREEN CO.,LTD. 

277/10 

237/1 0 Revise 1 

Parameters 

Sampling Date 

Sample Received Dena 

Reported Date 

Analytical Methods 
Analytical 

Date 

August 23, 201 0 

August 24, 201 0 

November 22. 2010 

Results 

------
Aug 23, 2010 6.6 

Units 
Sample 

Description 

--- ----------
Electrometrlc Method ( 4500-H'B.) 

-'-------:--­
Laboratory and Reid Methods (2550 B.) 

Turbid, Suspended 

Turbid, Suspended Temperature Aug 23, 2010 27.6 "c 
----------

ConductiVity laboratory Method (2510 B.) Aug 23,2010 90.4 ps!cm Turbid, Suspended 

Dissolved Oxygen Membrane Electrode Method ( 4500-0G.) Aug 23, 2010 2.65 mg;L Turbid, Suspended 

Aug 24-29, 
8.6 

2010 

Biochemical Oxygen 5- Day BOD Test, Azide Modification Method 

Demand (521 o B.) 
mg/l Turbid, Suspended 

----- ···-· --------------------------~-------------
Chloride Mercuric Nitrate Method (4500-C(C.) Aug 24, 2010 2.8 mgtL Turbid, Suspended 

Total Dissolved Solids Dried at 1Ba·c Method (2540 c.) Aug 25, 2010 144 mg!t Turbid, Suspended 
----
mg!L Turbid, Suspended 

---···-- -- ··-·- -------Total Suspended -S-ol-Id-s--Dried at 1 o;~~~~~~~-------~--;;,-~0--- 52 

Arsenic Electrothermal Atomic Absorption Spectrometric Method Sep 7. 201 0 
---------- ------~---

0.0060 mg/L 

Barium Nitrous Oxide-Acetylene Aame Method Aug 24, 2010 < 0.20 mg;L 
·---

Cadmium sep 1, 2010 < 0.00005 
----------------- ---

Electrothermal Atomic Absorption Spectrometric Method 

Electrothermal Atomic Absorption Spectrometric Method 

mg!l 

mgtl 

Methods 

Remark 

Chromium Sep 9, 2010 0.0061 

Copper Direct Air-Acetylene Aame Method < 0.03 mg/L Aug 28,2010 
-----~---

Lead < 0.002 Sep7,2010 Electrothermal Atomic Absorption Spectrometric Method 
---------------'------'-----------

mgtl 

Manganese Aug 30, 2010 0.79 Direct Air-Acetylene Aame Method mgtl 
·-----

Nickel Sep 9, 201 a 0.0076 Electrothermal Atomic Absorption Spectrometric Method mg/L 
----~-----'---------~ ---

Zlno Aug :30, 2010 0.03 Direct Air-Acetylene Aame Method mg/L 

Fecal Coliform Bacteria Multiple Tube Fermentation Technique Method Aug 24, 2010 9,200 MPN/100 ml 

Standard Methods for Examination of Water and Wastewater 21 ot Edition 2005 (AWWA,APHA,WEF) 

Reported results refer to submitted samples only. This analytlcal report will not be reproduced In part for such purposes. 

_____ '{o.~i6._-l\: -~-: ... ... --
Mr. Kasldit Yasongkram 

Chemist 

~ 1:,-y ):)_ 9--~\0 ______________________ ,_ --------

~~m 
Mrs. Siripen Viteethap 

Laboratory Supervisor 

_j\1>¥ _q""f -~'-- 1)-)_}-~-o_l v __ 

Turbid, Suspended 

Turbid, Suspended 

Turbid, Suspended 

Turbid, Suspended 

Turbid, Suspended 

Turbid, Suspended 

Turbid, Suspended 

Turbid, Suspended 

Turbid, Suspended 

Turbid, suspended 

Page 2/6 FTM14 VaAugust17,2010 



Client 

Address 

Project Name 

Sample Type 

Sampling By 

Work Request No. 

Report No. 

ID.No. 

240810/8 

Sample 

Name 

NTM-A-TRT­

A (S1 o) 

STS GREEN CO.,LTD. 
3/23 Moo 5 Tambol Lad Sawal, Amphur Lumlukka, Phathumthani 12150 

TEL 0-2153-7001 FAX. 0-2153-7007 

e-mail : ereen@sts.co.th, sts_green@hotmaiLcom , sts_green@yahoo.co.th, envlronment@sts.co.th 

TEST REPORT 
U~'l:i''rl UIEI ;j LVA n~\-1. ~1tlE>1 

3/23 fl~ 5 {]UW)'fl'lfttui:l"H-th~nm ~11Jftfi161R'l1EI EhLilaS1ijOnl .r-.ll1fli\1J'la.IH1il 12150 

NTM-A 

Surface Water 

STS GREEN CO.,LTO. 

277110 

237/10 Revise 1 

Parameters 

SampUng Date 

Sample Received Date 

Reported Date 

Analytical Methods 
Analytical 

Date 

August 23, 201 0 

August 24, 201 0 

November 22, 201 0 

Results Units 
Sample 

Description 

-----~-----·--- -~-~-

pH 

Temperature 

Conductivity 

Dissolved Oxygen 

Electrometric Method (4500-H'B.) Aug 23, 2010 
-------=---· 

Laboratory and Field Methods {2550 B.) Aug 23, 2010 

Aug 23, 2010 Laboratory Method (251 0 B.) 
--~~~---------·-----"---'--

Aug 23, 2010 Membrane Electrode Method (4500-0G.) 
--'-----~ 

Biochemical Oxygen 5- Day BOD Test, Azide Modification Method Aug 24-29, 

Demand {5210 8.) 2010 

6.8 Turbid, suspended 

30.3 "c Turbid, Suspended 

152.6 !J.SICm Turbid, Suspended 

2.44 mg/L Turl;lld, Suspended 

4.0 mg/L Turbid, Suspended 

·~~---------~-- -·-------------:-------· 
Chloride Mercuric Nitrate Method {4500-C(C.) 5.6 Aug 24, 2010 mg/l Turbid, Suspended 

-~~~---- -----------·-~-------·-------·----;;-----:--__ ,--: ____ -'-':__:.-
Total Dissolved Solids Dried at 1eo"c Method (2540 c.) 

Methods 

Remark 

Aug 25, 2010 184 mgll Turbid, Suspended 
-~~---

:.__ ____ _ 
101 mgtl Aug 25, 2010 Total Suspended Solids Dried at 1 03-1 05 C Method (2540 D.) 

-~--~---~~--------
Turbid, Suspended 

Sep 7. 2010 Arsenic Electrothermal Atomic Absorption Spectrometric Method ___ _:__:.:.__.: 0.0080 mg/L Turbid, Suspended 

Aug 24, 2010 < 0.20 mg/L Turbid, Suspended Nitrous Oxide-Acetylene Aame Method 
--------~~----

Barium 

Cadmium Electrothermal Atomic Absorption Spectrometric Method Sep 1, 2010 < 0.00005 mg/l Turbid, Suspended 

Chromium Electrothermal Atomic Absorption Spectrometric Method Sep 9, 201 o 0.0229 mg/L Turbid, Suspended 

Aug 28,2010 < 0.03 mg!l Turbid, Suspended 
·----~-

Direct Air-Acetylene Aame Method 
------~---

Copper 

Lead Electrothermal Atomic Absorption Spectrometric Method Sep 7, 2010 0.008 mg/L Turbid, Suspended 
-~~---·-

Manganese Direct Air-Acetylene Aame Method Aug 30, 2010 0.78 mg/l Turbid, Suspended 

Nickel Electrothermal Atomic Absorption Spectrometric Method Sep 9, 2010 0.0220 mgtL Turbid, Suspended 

Zinc Direct Air-Acetylene Aame Method Aug 30, 2010 0.05 mg/l Turbid, Suspended 
·-~--~~--

Fecal Coliform Bacteria Multiple Tube Fermentation Technique Method Aug 24,2010 > 160,000 MPN/100 ml Turbid, Suspended 

Standard Methods for Examination of Water and wastewater 21 "' Edition 2005 (AWNA.M'HA,WEF) 

Reported results refer to submitted samples only. This analytical report WUI not be reproduced In part for such purposes. 

--· ----··-·-··----·~fl.,) 
Mr. Kasldit Yasongkram 

Chemist 

... ~lo<~ ___ 9'L1.~~-····· 

Page 3/6 

Mrs. Siripen Viteethap 

(\J Laboratory Supervisor 

.. - -. 9. 1/~':1-Q~:! .. YLr'?:-_o_l_ (/ 

FTM14 V6 August 17,2010 



STS GREEN CO.,LTD. 
3/23 Moo 5 Tambol Lad Sawal, Amphur Lumlukka, Phathumthanl 12150 

TEL 0-2153-7001 FAX. 0-2153-7007 

e-mall : green@sts.co.th, sts_green@hotmail.com , sts_green@yahoo.co.th , environment@sts.co.th 

TEST REPORT 
Client u~,;'Yl LElA ii LEI« n~'" .a,nfol 
Address 

Project Name 

Sample Type 

Sampling By 

Work Request No. 

Report No. 

3123 ,.,~ s fi'I4'14Yn,.aiu5'U-th~nn1 ~1UEunvnt11tJ El11.11mhijnn1 .rillrl'folthp-linit 121so 

NTM-A 

ID.No. 

240810/9 

Sample 

Name 

TYI-A-LKU-Y 

(513) 

pH 

Surface Water 

STS GREEN CO.,LTO. 

277/10 

237/1 0 Revise 1 

Parameters 

Sampling Date 

Sample Received Date 

Reported Date 

Analytical Methods 
Analytical 

Date 

August 23, 2010 

August 24, 201 0 

November 22, 201 0 

Results 

7.3 E!ectrometrlc Method (4500-H'B.) 
------~---------'-----''---------=----'-

Aug 23,2010 

Temperature 
-~_:_: 

COnductivity 

Dissolved Oxygen 

Laboratory and Field Methods {2550 B.) 

Laboratory Method (251 0 B.) 

Membrane Electrode Method (4500-0G.) 

Biochemical Oxygen 5- Day BOD Test. Azide Modification Method 

Demand (521 o B.) 
-------- --------

Chloride Mercuric Nitrate Method (4500-CI-C.) 

Total Dissolved Solids Dried at 1 ao"c Method (2540 c.) 

Barium Nitrous Oxide-Acetylene Aame Method 
---

Cadmium Electrothermal Atomic Absorption Spectrometric Method 

Chromium 

Aug 23, 2010 31.2 

Aug 23, 2010 158.9 

Aug 23, 201 o 3.41 

Aug 24-29, 
7.0 

2010 

Aug 24, 2010 10 

Aug 25, 201 a 196 

Aug 25, 2010 66 

Sep7,2010 0.0104 

Aug 24, 2010 < 0.20 

Sep 1, 2010 < 0.00005 

Units 

'c 

).lS/Cffi 

mgll 

mg/l 

mgtl 

mg/l 

mgll 

mg/L 

mg/l 

mgtl 

Sample 

Description 

Turbid, Suspended 

Turbid, Suspended 

Turbid, Suspended 
---------

Turbid, Suspended" 

Turbid, Suspended 

Turbid, Suspended 

Turbid, Suspended 

Turbid, Suspended 

Turbid, Suspended 

Turbid, Suspended 

Electrothermal Atomic Absorption Spectrometric Method Sep 9, 2010 0.0106 mgll ----------------------------------'--'---- ----=---· 
Turbid, Suspended 

Turbid, Suspended 

Copper Direct Air-Acetylene Aame Method Aug 28, 201 0 < 0.03 mg;l 
---- -----''--

lead 

Manganese 

Nickel 

Zinc 

Electrothermal Atomic Absorption Spectrometric Method 

Direct Air-Acetylene Aame Method 

Electrothermal Atomic Absorption Spectrometric Method 

Direct Air-Acetylene Aame Method 

Sep 7, 201 o < 0.002 mgtl 

Aug 30, 2010 0.14 mg/L 

Sep 9, 201 0 0.0102 mg;l 

Aug 30, 201 0 0.02 mg/L 
-~---------- -------

Methods 

Remark 

Fecal Coliform Bacteria Multiple Tube Fermentation Technique Method Aug 24, 2010 92,000 MPN/1 00 ml 

Standard Methods for Examination of Water and Wastewater 21 "Edition 2005 (AWWA,M'HA,WEF) 

Reported results refer to submitted samples only. This analytical report will not be reproduced In part for such purposes. 

---~-',!_~_J.~---······ 
Mr. Kasidit Yasongkram 

Chemist 

l'lll'ltl>) bfl>' ~~ t 0\" ------------- __________ , ____ ------

Mrs. Siripen Viteethap 

Laboratory Supervisor 

N oW'-'1 be, ~ a.ow --------------------------t·---------

Turbid, Suspended 

Turbid, Suspended 

Turbid, Suspended 

Turbid, Suspended 

Turbid, Suspended 

Turbid, Suspended 

Page 4/6 FTMt4 V8 August 17,2010 



STS GREEN CO.,LTD. 
3/23 Moo 5 Tambol Lad Sawal, Amphur Lumlukka, Phathumthanl 12150 

TEL 0-2153-7001 FAX. 0-2153-7007 

e-mail : green@sts.co.th, sts_green@hotmall.com, sts_green@yahoo.co.th, environment@sts.co.th 

Client 

Address 

Project Name 

Sample Type 

Sampling By 

Work Request No. 

Report No. 

ID.No. 

250810/9 

Sample 

Name 

NTM-A-m-A 

(S11) 

TEST REPORT 
u~,;'11 ~sa ii u1a n114 ~hrlA 

3/23 ,.,~ 5 tl'"'"~l1aTv5u-~1!JOn1 fR1Uflfl1fiiR'l1!1 81UlEI~1\:!nn1 ~.Jl11~n.lfl~l51it 12150 

NTM-A 

Surface Water 

STS GREEN CO.,LTO. Sampling Date 

281/10 Sample Received Date 

238/1 0 Revise 1 Reported Date 

Parameters Analytical Methods 
Analytical 

Date 

August 24, 2010 

August 25, 201 0 

November 22, 201 0 

Results Units 

--··------------
-~~---·pH-----

Temperature 
~~· 

Conductivity 

Dissolved Oxygen 

Biochemical Oxygen 

Electrometric Method (4500-H'B.) 

Laboratol}' and Field Methods (2550 B.) 

Laboratory Method (2510 B.) 

Membrane Electrode Method (4500-0G.) 

5- Day BOD Test, Azide Modification Method 

Demand (521 0 B.) 
--~~·---~~~-------~---· '-'-'-~~-~-

Chloride Mercuric Nitrate Method (4500-CI-C.) 
---------------- -----~-------··---

Total Dissolved Solids Dried at 1 80"C Method (2540 C.) 
~~-·-····-----· ··-------··-···--

Total Suspended Solids Dried at 103-105 C Method (2540 D.) 

Arsenic Electrothermal Atomic Absorption Spectrometric Method 

Barium Nitrous Oxide-Acetylene Aame Method 
~~-···-~~~-·-

Cadmium Electrothermal Atomic Absorption Spectrometric Method 

Chromium Electrothermal Atomic Absorption Spectrometric Method 

Aug 24, 2010 6.9 

Aug 24, 2010 29.6 ·c 

Aug 24, 2010 172.0 J.IS/Cm 

Aug 24,2010 2.60 mg/L 

Aug 25-30, 
2.6 mg!L 

2010 
·-----· 

Aug 27,2010 7.1 mg/L 

Aug 26,2010 68 mg/l 

Aug 25, 2010 46 mg/l 

Sep7,2010 0.0088 mgll 

Sep 1, 2010 < 0.20 mgJL 

Sep1,2010 < 0.00005 mgtl 

Sep 8, 2010 0.0034 mg/L 
~~~--~-

Methods 

Remark 

Copper 

lead 

Manganese 

Nickel 

Zinc 

Fecal Coliform Bacteria 

Direct Air-Acetylene Aame Method 

Electrothermal Atomic Absorption Spectrometric Method 

Direct Air-Acetylene Aame Method 

Electrothermal Atomic Absorption Spectrometric Method 

Direct Air-Acetylene Aame Method 

Multiple Tube Fermentation Technique Method 

Standard Methods for Examination of Water and Wastewater 21 
51 

Edition 2005 (AWWA,APHA,WEF) 

Aug 28, 201 o 

Sep 7, 2010 

Aug 30,2010 

Sep 9, 2010 

Aug 30, 2010 

Aug 25, 201 o 

< 0.03 mg/l 

< 0.002 mg/L 

0.86 mg!l 

0.0036 mg/L 

< 0.01 mg/L 

3,500 MPN/100 ml 

Reported results refer to submitted samples only. This analytical report will not be reproduced In part for such purposes. 

Mr. Kasidit Yasongkram 

Chemist 

f'liiV""Wr ~~ ~D ................. ·- .l .... ··-·- ..... 

laboratory Supervisor 

--~ -~~":'!_<>:< .. 8::1;-~1() __ 

Sample 

Description 

Turbid, Suspended 

Turbid, Suspended 

Turbid, Suspended 

Turbid, Suspended 

Turbid, Suspended 

Turbid, Suspended 

Turbid, Suspended 

Turbid, Suspended 

Turbid, Suspended 

Turbid, Suspended 

Turbid, Suspended 

Turbid, Suspended 

Turbid, Suspended 

Turbid, Suspended 

Turbid, Suspended 

Turbid, Suspended 

Turbid, suspended 

Turbid, Suspended 
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COMP>'.)iY L!~.llii:O 

Client 

Address 

Project Name 

Sample Type 

Sampling By 

Work Request No. 

Report No. 

ID.No. 

250810/10 

Sample 

Name 

NSG-A-NSG-

8(514) 

STS GREEN CO.,LTD. 
3/23 Moo 5 Tambol Lad Sawai, Amphur Lumlukka, Phathumthanl 1 2150 

TEL 0-2153-7001 FAX. 0-2153-7007 

e-mail : green@sts.co.th , sts_green@hotmall.com , sts_green@yahoo.co.th, envlronment@sts.co.th 

TEST REPORT 

3t23 ,~ 5 r~'""'l'm~Tv5"-~hgnm ~1UfiR1J;It'f'l1V ii1Lm11i1~nm ;J~,-rlin.l'l~o1it 12150 

NTM-A 

Surface Water 

STS GREEN CO.,lTD. Sampling Date 

Sample Received Date 

Reported Date 

281/10 

238/1 0 Revise 1 

Parameters 

pH 

Temperature 

Conductivity 

Dissolved Oxygen 

Biochemical Oxygen 

Demand 

Analytical Methods 

Electrometrlc Method (4500-H"B.) 

Laboratory and Reid Methods (2550 B.) 

Laboratory Method (251 0 B.) 

Membrane Electrode Method ( 4500-0G.) 

5- Day BOD Test, Azide Modification Method 

(521 0 8.) 

August 24, 201 0 

August 25, 201 o 

November 22, 2010 

Analytical 

Date 

Aug 24,2010 

Aug 24,2010 

Aug 24,2010 

Aug 24, 2010 

Aug 25-30, 

2010 

Results 

6.8 

30.2 

105.6 

6.23 

3.5 

Units 

"c 

IJS/Cffi 

mgtL 

mg/L 

Sample 

Description 

Turbid, Suspended 

Turbid, Suspended 

Turbid, Suspended 
-----·--·---

Turbid. Suspended 

Turbid, Suspended 

-------~------~~~ 

Methods 

Remark 

Chloride Aug 27, 2010 6.7 mg!L Mercuric Nitrate Method (4500-Ci'C.) 
~~~~.~~~~~~~~~~~~ 

Total DissolVed Solids Dried at 180°C Method (2540 c.) Aug 26, 2010 156 mgll 

Total Suspended Solids -~~-~03-~~5 °C. Method (2~40---;;J _____ _ Aug 25, 2010 68 mg/L 
---~-~~~~~~~--~~-

Sep7,2010 0.0040 mg/L Arsenic Electrothermal Atomic Absorption Spectrometric Method 
~~~~~ ~~--~~~--

Barium Nitrous Oxide-Acetylene Aame Method Sep1,2010 < 0.20 mg/L 

Cadmium Sep 1, 2010 < 0.00005 mgll Electrothermal Atomic Absorption Spectrometric Method 
~~~~~~~---~~~-­

Chromium Electrothermal Atomic Absorption Spectrometric Method Sep 8, 2010 0.0022 mgll 

Copper Direct Alr-Ace1}'1ene Flame Method Aug 28, 2010 < 0.03 mgJL 

Turbid, Suspended 

Turbid, Suspended 

Turbid, Suspended 

Turbid, Suspended 

Turbid, Suspended 

Turbid, Suspended 
-------

Turbid, Suspended 

Turbid, Suspended 
-- -------------

Lead Electrothermal Atomic Absorption Spectrometric Method Sep 7, 2010 < 0.002 mgtl 

Manganese Direct Air-Acetylene Flame Method Aug 30.2010 0.34 mg/L 

Nickel 0.0034 Sep 9, 2010 Electrothermal Atomic Absorption Spectrometric Method 
~~~~~~--~-

mgJL 

Zinc Direct Air-Acetylene Flame Method Aug 30, 2010 < 0.01 mgtL 

Fecal Coliform Bacteria Multiple Tube Fermentation Technique Method Aug 25, 2010 16,000 MPN/100 ml 

Standard Methods for Examination of Water and Wastewater 21 "'Edition 2005 (AWWA,APHA,WEF) 

Reported results refer to submitted samples only. This analytical report will not be reproduced In part for such purposes. 

Mr. Kasidit Yasongkram 

Chemist 

l'l~vt»~b<6 !.1- 9-o\ 0 
-----------------------1---------

Mrs. Siripen Viteethap 

Laboratory Supervisor 

.... /'J.Q ~-"-""~ J .h .. __ !J).l J.M o 

Turbid, Suspended 
-----------

Turbid, Suspended 
------

Turbid, Suspended 
--·------

Turbid, Suspended 

Turbid, Suspended 
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Client 

Address 

Project Name 

Sample Type 

Sampling By 

Work Request No. 

Report No. 

Sample 
ID.No. 

Name 

250810/11 

STS GREEN CO.,LTD. 
3/23 Moo 5 Tambol Lad Sawal, Amphur Lumlukka, PhathumthanJ 12150 

TEL 0-2153-7001 FAX. 0-2153-7007 

e-mail : green@.sts.co.th , sts_green@hotmafl.com , sts_green@yahoo.co.th , environment@sts.co.th 

TEST REPORT 
u1'\i"YI UlR YllElf~ n~\lo ,j1fi~ 

3/23 H~ 5 tl'Uo'U.YI'I'IflhJ5'\.lo-fl1ijnm l>i1utUnlila11tl ei1U1mi1\'jnn1 ~lll'I1J;I\JYj~U1it 12150 

NTM-A 

Surface Water 

STS GREEN CO .• LTD. 

281/10 

238/1 0 Revise 1 

Parameters 

Sampling Date 

Sample Received Date 

Reported Date 

Analytical Methods 
Analytical 

Date 

August 24, 2010 

August 25, 201 o 

November 22, 201 0 

Resurts Units 
Sample 

Description 

NSG-B-m-A 

(515) 
--·---·----'----'----

pH Electrometric Method (4500-H'B.) Aug 24, 2010 7.1 Turbid, Suspended 

Temperature 

Conductivity 

Laboratory and Field Methods {2550 B.) Aug 24, 201 0 32.0 oc Turbid, Suspended 

laboratory Method {251 0 B.) Aug 24, 2010 154.7 _______ ___:_ _____ _ f.lS/Cm Turbid, Suspended 

Dissolved Oxygen Membrane Electrode Method (4500-0G.) Aug 24,2010 5.48 

5- Day BOD Test, Azide Modification Method Aug 25-30, 
7.5 

Biochemical Oxygen 

Demand . ~---~-- (521 0-=8"-.)~--~----------------2-01_0 __ _ 

mgtl 

mg/l 

Chloride Mercuric Nitrate Method (4500-cl·c.) Aug 27, 2010 7.6 mg/l 
---- ·----·---------- ---~~-------· 

Total Dissolved Solids Dried at 180°C Method (2540 c.) Aug 26, 2010 28 mgll --------- ---------· 
Total Suspended Solids Dried at 1 03-1 05 C Method (2540 o.) Aug 25, 2010 37 mgJl ______ :__ 

Arsenic Electrothermal Atomic Absorption Spectrometric Method Sep 7, 201 0 0.0083 mg/l 
------ ····-~---------~---~------~~----- ---'-

Nitrous Oxide-Acetylene Flame Method Sep t, 201 0 < 0.20 mg/l 
-- ---------~ 

Barium 

Cadmium Electrothermal Atomic Absorption Spectrometric Method Sep 1 , 201 0 < 0.00005 mg/L 

Turbid, Suspended 

Turbid, Suspended 

Turbid, Suspended 

Turbid, Suspended 

Turbid, Suspended 

Turbid, suspended 

Turbid, Suspended 

Turbid, Suspended 
·-------··-~--------~------·· ---

Methods 

Remark 

Chromium Electrothermal Atomic Absorption Spectrometric MethOd Sep 8, 201 0 

Copper Direct Air-Acetylene Flame Method Aug 28, 201 0 

0.0027 

< 0.03 

mg!L 

mg/l 

Turbid, Suspended 

Turbid, Suspended 
---

mg/l Turbid, Suspended --=----· Electrothermal Atomic Absorption Spectrometric Method lead Sep 7, 2010 ( 0.002 

Manganese Direct Air-Acetylene Flame Method Aug 30, 201 0 0.80 
---~----

mg/l Turbid, Suspended 

mg/l Turbid, Suspended ___::__ __ _ 0.0045 Nickel Electrothermal Atomic Absorption Spectrometric Method Sep 9, 201 0 

Zlno Direct Air-Acetylene Flame Method Aug 30, 2010 < 0.01 mg/l Turbid. Suspended 

Fecal ColJform Bacteria Multiple Tube Fermentation Technique Method Aug 25, 2010 3,500 MPN/100 ml Turbid, Suspended 

Standard Methods for Examination of Water and Wastewater 21 
111 

Edition 2005 (AWWA.PPHA.WEF) 

Reported results refer to submitted samples only. This analytical report will not be reproduced In part for such purposes. 

Mr. Kasidit YasongKram 

Chemist 

l'lo.e.-1\,q u 1.0\0 
Laboratory Supervisor 

N 0 VR4v1b£:f ,\29. 9-0<J.O ............... ········'-···-········ ································f···· 



Client 

Address 

Project Name 

Sample Type 

Sampling By 

Work Request No. 

Report No. 

Sample 
ID.No. 

Name 

NTM-A-TYI-A 
250810/12 

(512) 

pH 

\J~,r'Vl LtiR fi \tift n~\lo ·hi!J! 

STS GREEN CO.,LTD. 
3/23 Moo 5 Tambol Lad Sawal, Amphur Lumlukka, Phathumthani 12150 

TEL 0-2153-7001 FAX. 0-2153-7007 

e-mail : green@sts.co.th , sts_green@hotmail.com , sts_green@yahoo.co.th , envlronment@sts.co.th 

TEST REPORT 

3123 .,~ 5 tlllo\.I.'Wl'l~r~n"-H,gnm ~htJaa1lilfl11tl D1L11Elth~nm .rnrlfi\Jfl)I01'14 121so 

NTM-A 

Surface Water 

STS GREEN CO.,LTD. Sampling Date 

281/10 Sample Received Date 

238/1 0 Revise 1 Reported Date 

Parameters Analytical Methods 

Etectrometric Method (4500-H•a.) 

Analytical 

Date 

August 24, 201 0 

August 25, 201 0 

November 22, 2010 

Results 

Aug 24, 2010 7.0 

Units 
Sample 

Description 

Temperature Aug 24, 2010 32.0 ·c 
Turbid, Suspended 

Turbid, Suspended 
-------------~ --~ 

Laboratory and Reid Methods (2550 B.) 
~---­

191.3 Turbid, Suspended Conductivity 
-----

Laboratory Method (251 0 B.) 
----~ --'------

Aug 24, 2010 p.s/cm 
-- ---··---·-

Dissolved Oxygen Aug 24, 2010 Membrane Electrode Method (4500-0G.) 
--~-------------

4.15 mgJL 

Biochemical Oxygen 5- Day BOO Test, Azide Modification Method 

Demand (5210 B.) 
~------:-----

Chloride Mercuric Nitrate Method (450o-crc.) 

Aug 25-3a, 
7.1 mgtL 

201a 
--·------

Aug 27,2010 8.1 mg/L 

Total Dissolved Solids Dried at 18a·c Method (2540 c.) Aug 26, 2a1 a 32 mgtl 

Aug 25, 2010 50 mgtL Total Suspended Solids Dried at 103-105 C Method (2540 D.) 
~-~----~---------~~---·---- --'--------------------------------~ 

Arsenic 0.0095 

Turbid, Suspended 

Turbid, Suspended 

Turbid, Suspended 

Turbid, Suspended 

Turbid, Suspended 

Turbid, Suspended Electrothermal Atomic Absorption Spectrometric Method 

Nitrous Oxide-Acetylene Flame Method 

Sep 7, 201 a mg;L 
------------~----

Barium Sep1,2010 < 0.20 mg/L 
·-----·-----·-·--------

Cadmium Electrothermal Atomic Absorption Spectrometric Method Sep 1, 2010 < 0.00005 mg/L 
--·--···--···------

Chromium Electrothermal Atomic Absorption Spectrometric Method Sep 9, 2010 0.0018 mg/L 

Copper Direct Air-Acetylene Aame Method Aug 28, 201 o < 0.03 mgtl 

Lead Electrothermal Atomic Absorption Spectrometric Method Sep 7, 2010 < 0.002 mg/L 
---~-~----------~ ------·-

Manganese Direct Air-Acetylene Flame Method Aug 30, 2010 
------~~----'-~ 

1.08 mgJL 

Nickel Electrothermal Atomic Absorption Spectrometric Method Sep 9. 201 o 0.0026 mgJL 
--~-------

Methods 

Remark 

Zinc Direct Air-Acetylene Flame Method Aug 30, 2010 < 0.01 mg/L 
----------------~ 

Fecal Coliform Bacteria Multiple Tube Fermentation Technique Method Aug 25, 2010 14,000 MPN/100 ml 

Standard MethOds for Examination of Water and Wastewater 21 "Edition 2005 (AWrNA.APHA,WEF) 

Reported results refer to submitted samples only. This analytical report wlll not be reproduced In part for such purposes. 

Mr. Kasidit Yasongkram 

Chemist 

~'~'""""' 'o~ 'j. '1.- 2.-t>l 0 --·--------------------'------------

··~···· Mrs. Siripen Viteethap 

)y~·~a;";J-t:P_•~=~{-9,0 I 0 

Turbid, Suspended 

Turbid, Suspended 

Turbid, Suspended 

Turbid, Suspended 

Turbid, Suspended 

Turbid, Suspended 

Turbid, Suspended 

Turbid, Suspended 

Turbid, Suspended 

~:T•A,_, \1 A,,,.,,,et 17 9n1n 
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... ..r .... ~f;' ....... ~ 
111A1'1f1ttn:aav.,afil1'\.b1 Am~1f"i:::3H 3J'HT1VJ U1il utnHiil"i't'T1iflil"i 

r~~•mn'il1llll1ilf•mli n OJLnHio"""' ~3J·Lil ri1"""1" • 
·thn1"i51"i'1U-l"H>~ 22-24 ii.:J'H1A3J 2553 

• 
uan1"iGl'i'lU1tij 

u ffa.,rfumwzit~ NTM·A·TRT·A NTM·A·TRT·A NTM·A·TYI·A NTM·A·TYI·A TYI·A·LKU-Y NSG-A-NSG-B NSQ·B· TYI·A YMG·A·TRT·A 

(S9) (S10) (S11) (S12) (S13) (S14) (S15) (S16) 

Phytoplankton 

Cyanophyta (blue green algae) 

Anabaena affinis 24,000 34,000 17,000 18,800 

Microcystis aeruginosa 225,600 18,000 

Oscil/atoria sp. 3,672,000 114,400 1,555,500 1,606,500 37,600 257,250 1,101,600 108,000 

Spirulina pfatensis 17,000 68,002 

Chlorophyta {green algae) 

Actinastrum graciffimum 442,000 81,600 

Actinastrum hantzschii 75,200 

Chlamydomonas angulosa 540,000 46,800 187,000 1,487,500 761,400 859,950 183,600 90,000 

Chodatefla chodaUoii 34,000 

Closterium acerosum 24,000 14,700 

Closterlum calosporum 12,000 

C/osterium gracile 24.000 34,000 51,000 14,700 20,400 

Closterium ehrenberg/1 17,000 36,750 

C/osterium lineatum 17,000 

Cosmarium leave 14,700 

Crucigenia lauterbomil 65,800 

Dictyosphaerium pulchelfum 748,800 51,000 918,000 75,200 257,250 659,600 

Eudorina elegans 11,556,000 197,600 102,000 1,377,000 6,683,400 463,050 1,149,200 36,000 

Micractinium pusil/um 17,000 150,400 

Pandorlna morum 2,916,000 93,600 68,000 909,500 244,400 1,256,850 1,094,800 27,000 

Pediastrum duplex 17,000 29,400 

Pediastrum simplex 18,800 

Scenedesmus acuminatus 

Scenedesmus armatus 17,000 

Scenedesmus bijuga 

Tetraedron trigonum 81,600 

Volvox tertius 24,000 5,200 25,500 17,000 

Euglenophyta {euglenoids) 

Euglena acus 1,944,000 462,800 391,000 5,278,500 75,200 1,315,650 6,800,648 918,000 

Euglena anabaena 432,000 514,800 246,500 1,717,000 169,200 1,190,700 6,609,600 54,000 

Euglena caudate 324,000 68,000 229,500 264,600 918,000 72,000 

Euglena deses 27,200 54,000 

Euglena genicu/ata 34,000 221,000 

Euglena oxyuris 180,000 72,800 204,000 68,000 253,800 396,900 183,600 252,000 

Euglena polymorpha 13,488,000 20,800 136,000 2,065,500 47,000 654,150 2,386,800 54,000 

Euglena proxima 324,000 93,600 34,000 1,946,500 338,400 132,300 6,242,400 36,000 

Euglena rubra 2,376,000 135,200 646,000 7,684,000 836,600 1,719,900 16,707,600 954,000 

Euglena subehrenbergii 96,000 20,800 17,000 68,000 56,400 29,400 190,400 
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fl1 A'J21'1 L'W1::Ln 911Clli!"l"1 Ant.:::tf"i::3J" 3JV11'JYI!I1&:1!1 LnMiil"ifi1i't!Yl"i 

ffl"ill n1"icW'INI"1iffGJ"iLa ti3JU,_,Gill'l-!'Uth1 toi3J-LD. ff1iL'llU1U 
• 

rhn1>a1>'lU1,.fi 22-24 aOI'i1mJ 2553 

• 
f.IUn1"ifilTI;J11il 

lt'l~i'Mrf111D1-t./21'»1il NTM-A·TRT-A NTM-A-TRT-A NTM-A-lYI-A NTM·A· TYI·A TYI-A-LKU-Y NSG-A-NSG-8 NSQ-8-TYI-A YMG·A·TRT·A 

(S9) (S10) (S11) (S12) (S13) (S14) (S15) (S16) 

Euglena tripteris 216,000 20,800 17,000 68,000 18,800 29,400 

Phacus alata 204,000 46,800 229,500 346,800 

Phacus angufatus 34,000 

Phacus he/ikoides 288,000 67,600 17,000 59,500 29,400 544,000 

Phacus /ongicauda 432,000 176,800 161,500 382,500 56,400 389,550 367,200 954,000 

Phacus myersi 29,400 54,400 

Phacus p/eurunectes 540,000 41,600 127,500 1,164,500 463,050 3,855,600 252,000 

Phacus quinquemarginatus 312,000 72,800 17,000 195,500 51,450 88,400 

Phacus ranura 300,000 31,200 178,500 102,000 1,015,200 330,750 550,800 90,000 

Phacus succicus 17,000 20,400 

Phacus tortus 1,296,000 327,600 323,000 459,000 37,600 1,190,700 727,600 216,000 

Strombomonas australica 540,000 46,800 127,500 1,037,000 28,200 198,450 1,652,400 36,000 
--·-

Strombomonas defrandrei 96,000 161,200 136,000 450,500 592,200 529,200 40,800 

Strombomonas fluviatilis 93,600 34,000 59,500 132,300 122,400 54,000 

Strombomonas gibberosa 192,000 239,200 93,500 1,139,000 75,200 595,350 367,200 13,500 

Strombomonas girardiana 72,000 67,600 68,000 569,500 141,000 66,150 27,200 9,000 

Strombomonas tambowika 17,000 13,600 

Trachelamonas crebea 3,228,000 208,000 986,000 13,081,500 11,421,000 4,828,950 3,610,800 1,057,500 

Trachelomonasdangeradiana 96,000 20,800 34,000 1,377,000 169,200 264,600 54,400 31,500 

Trachelomonas hispida 96,000 67,600 85,000 331,500 423,000 521,850 149,600 13,500 

Trachelomanas /ismorensis 972,000 17,000 27,200 

Trachelomonasmega/acantha 46,800 229,500 75,200 20,400 

Trache/omonas mirabilis 204,000 

Trachelomonas ob/onga 2,376,000 93,600 408,000 2,176,000 8,629,200 7,350,306 523,600 445,500 

Trachelomonas simi/is 17,000 544,000 34,000 

Trache/omonas volvocina 2,328,000 20,800 348,500 6,426,000 2,509,800 926,100 1,468,800 162,000 

Trachelomonas volzH 17,000 

Bacillariophyta (diatom) 

Coscinodiscus sp. 

Cyclotelfa sp. 24,000 

Gymbelfa tumida · 24,000 37,600 

£unotia monodon 

Eunotia robusta 24,000 

Frustulia vulgaris 60,000 13,500 

Gyrosigma sp. 12,000 

stauroneis anceps 

Surirel/a robusta 9,000 

Synedra ulna 

Chrysophyta (yellow brown algae) 

Mallomonas litomesa 8,500 
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111A1'7f1 L'W1::Ln U"i:flil·nb1 Am::tf"i::I.M 3JV111tl U1n lJ LflHil'if'f1i:flil"i 

T .. ~. n1'rn Oil" 1 iiT .. ~ ,;; "" LL, a ., ......... liJ ,;.,"~ ., " • 
vhm~•hno1"fi 22-24 ilo,_,,.,., 2553 

• 
t.tnn1"iil'i11i:l1'lil 

U1'tn..:~rfGiaW~ii!.i'l NTM-A-TRT-A NTM-A-TRT-A NTM-A-TYJ-A NTM·A·1YI·A 1YI-A-LKU-Y NSG-A-NSG-8 NSQ-B-1YI-A YMG-A-TRT-A 

(S9) (S10) (S11) (S12) (S13) (S14) (S15) (S16) 

Pyrrophyta {dinoflagellate) 

Peridinium sp. 96,000 26,000 153,000 799,000 338,400 257,250 68,000 31,500 

'l"l.JJUYHNrflilalL;f21' 51,780,000 4,404,400 7,242,000 57,324,000 35,701,200 27,092,406 59,276,250 . 6,070,500 

~2fitg)"'l'l.JJVIn'ln'VIn'lEJ 2.485 2.968 2.922 2.805 2.030 2.664 2.543 2.517 
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LL'Wn.JflGlD'HI/21'\i!Fl 

Zooplankton 

Protozoa r--
Arcella bathystoma 

Arcel/a megastoma 

Arcella vulgaris 
--

Coleps sp. 

Difflugia /ebes 

Difflugia oblonga 
---

Pentagonia marocca 

Protocucurbitel/a coroniformis 

Vorticella campanula 

Rotifera 

Anuaraeopsis coelata 

Anuaraeopsis fissa 
-· 

Anuaraeopsis navicula 

Brachionus angularis 
--

Brachionus caudatus 

Brachionus diversicomis 

Brachionus falcatus 

Brachionus patulus 

Cephalodel/a gibba 

Corurella obtusa 

Filinia bachiata 

Filinia camasec/a 

Filinia longiseta 

Filinia opoliensis 

Hexarthra sp. 

Keratel/a va/ga 

Lecane bulla 

Lecane closterocerca 

Lecane curvicomis 

Lecane stichaea 

Monommata sp. 

Mytilina mutica 

Platyias quadricomis 

Polyarthra sp. 

Rotaria roaria 

Testudinella parva 

Vl,.t'.Jiu ~1J ~u" r.~n n1~G1 ~1';11 fil'lfiifil u n ::t.J'i3J1 mu 'ft iN rf Vl U'HI 

111 ~1W1tTn::L~ li.JiGl{,.f'1 flnt::th::U-.1 3JVI11'YIH1il l!LflHGl"i~1'iiGlf 
f fl ~..1 fl1 ~fr !;M\-b1ilflil ~Lii !J aJ U VI ri-.1 VIUV.J ~3J-L il "ri1\-bil !J1 V 

thfl1'iih~1';11U~ 22-24 ff-lVI1fi3J 2553 

f.J'afl1~Vl"i'Hl11Fl 

NSG-A-

TRT-A TRT-A TYI-A TYI-A TYI-A-LKU-Y NSG-8 

(S 9) (S 10) (S 11) (S 12) (S 13) (S14) 

972,000 17,000 73,506 

204,000 

1,188,000 20,800 34,000 17,000 110,250 

2,136,000 102,900 

96,000 56,400 14,700 

10,400 

432,000 253,800 

5,200 42,500 36,750 

5,200 17,000 42,500 291,400 257,250 

24,000 10,400 17,000 204,000 131,600 257,250 

17,000 34,000 37,600 14,700 

18,800 

10,400 17,000 17,000 18,800 

24,000 

34,000 

108,000 161,700 

24,000 

420,000 41,600 68,000 75,200 44,100 

15,600 34,000 37,600 

17,000 17,000 112,800 14,700 

24,000 18,800 29,400 

58,800 

72,000 17,000 44,100 

24,000 

420,000 20,800 17,000 34,000 14,700 

8,500 

2,484,000 400,400 85,000 187,000 329,000 132,300 

540,000 34,000 29,400 

324,000 20,800 17,000 17,000 29,400 

• 

NSQ-8-TYI- YMG-A-

A TRT-A 

(S 15) (S 16) 

20,400 

13,600 9,000 

13,600 54,000 

18,000 

49,500 

9,000 

6,800 

34,000 

13,600 13,500 

115,600 

462,400 

9,000 

36,000 

13,500 

299,200 13,500 

74,800 13,500 

54,000 

13,500 

360,400 45,000 

34,000 40,500 

81,600 
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U'fliNrfV'Iti\.-LI"lfii<Pl 

Trichocerca longirostris 

Trichocerca simi/is 

Arthropoda 

Diaphanosoma excisum 

Moina micrura 

*Nauplius 

*Order Calanoida 

*Order Cyclopoida 

Mollusca 

*Pelecypods larvae 

< - < 'l'HJ u 'VtiM n me:n·Liif«111 

~'ll'li1'1113J'Yiil1fl'Yii'i19 

... .J' .... .. :' ... .... .. 
fl1f\1'11'1 L'Vt1::La t.h1if!ii1\.-L1 VJnt::t.J~::3J" 3JV1111'1 U1iUJ Lm!I-G1~~1~ !il"i 

LA"i"fl1"i\1GM\.-L1tiTm"iLii t~3J U'VIi'ili'VI\.-Lth1 «{!3JRLtl 'ri1\.-L~t~1t~ 

•hn1'ri1""1"fi 22-24 iloi'I1011J 2553 

Hi'm1"i!il"i'l'iiJ1to~ 

TRT-A TRT-A TYI-A TYI-A TYI-A-LKU-Y 

(S 9) (S 10) (S 11) (S 12) (S 13) 

24,000 20,800 68,000 

17,000 

24,000 

67,600 68,000 51,000 1,184,400 

67,600 17,000 94,000 

9,564,000 717,600 450,500 833,000 2,660,200 

2.189 1.685 2.463 2.358 1.894 

NSG-ANSG-

B (S14) 

330,750 

29,400 

14,700 

102,900 

29,400 

1,933,056 

2.688 

NSQ-8-TYI-A 

(S 15) 

81,600 

95,200 

1,706,800 

2.105 

..,._,_,of.-.f!] . .( ~?:.,n:> 
.... --------------------~._ _________________ l ..... -------- ..... 

(~'lidt~Yf1ffG1Tl'iilTHflll.:lfl'L'15!Jf ~~WI~&'i) 

~7u~a~~~n17G111'iil1G1 • 

YMGA-TRT-A 

(S 16) 

13,500 

405,000 

2.556 
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1-Ut',JiU -i'U'iih1 N iii flT'i lil ~11i11 Vl~ibVI tt iii ::ti~3J1 m~ U-.1 i Vl-f'l-'1 "1 ~,_.,fiff 3J 1 f{ 1J Gi'1 il U1,J 
' .. ..r .... ol':' .. ~ o( 

n1 ~1'lf1 ~~1::~n th1i'fril11-b1 flm::tl":i::JJ.J :JJYI11YI t11n tl~n~ril~~1i'flil":i 

r~"i,Jfl1~VM'Hdiffril"iLihJ3JUVI'ii..31-'IUil,Jri13J-til ·rhu~V1ll • 
li1m~li1"""'"ti 22-24 H<l'i1~"' 2553 

na3J/'lf"VI~B..liril{~"1~1-f, 
Niilfl1"'iVI"i11i11VI 

' S9 S10 S11 S12 S13 S14 S15 S16 

PHYLUM ANNELIDA 

Class Oligochaeta (1~L~aml11ie) 
Family Haplotaxidae 88 

Family lumbricidae 44 

Family Naididae 176 308 308 176 220 

Family Tubificidae 44 220 44 

PHYLUM ARTHROPODA 

Class Malacostaca 

Order Decapoda 

Family Palaemonidae 

Macrobrachium sp. (ri~~tl£1~) 88 132 
' 

Order Ephemeroptera (i1Bm-~.%U::'1.111) 

Family Baetidae 
~ 

Order Hemiptera (111U.1-i.1) 

Family Corixidae 44 

Family Naucoridae 

Family Notonectidae 44 

Order Trichoptera (i1Elt:~U.LL3Jn~'VIWEJU.Urmmt1) . 

Family Philopotamidae 

Order Diptera 

Family Chaoboridae (i1rlEIU£J~~n,;) 44 88 
' 

Family Chironomidae (i1BElu.'7u1.b~~) 88 

Family Simuliidae (1Pi'1Eiuu'TI!.!ih) 88 

PHYLUM MOLLUSCA 

Class Gastropoda ('VImHhL~£11) 

Order Mesogastropoda 

Family Viviparidae 

Filopa/udina sp. ('VIEI£J"ll3J) 
-

Family Ampullariidae 

Pomacea 
<d 

sp. (VLOUL'l!OTI) 

Family Thiaridae 

Me/anoides sp. ("'""if'm) 88 

Tarebia sp. 220 220 

Order Basommatophora 

Family lymnaeidae 

Lymnaea sp. (YLamlu.) 

Page 3 of4 



mt'J a fJ i'tJ''Hh1 N n n1 "aGJ "a1:j)-i' Gl2fit Gl un :::U~aJ1 mtrn .. ur Gl f\n% 1 ~ ";i ~ 3J 'fi ulfi' 1 n th-.1 • ... ..:- ... ... :- ... ... ... 
111 A'12f1L'ft1::m fJ-.1'ffiJI'Ufl1 Ant.::l.h::aJ-.1 3J'V11111 U1il U\fll:tGl"i~Ta'Gl"i 

f A'l"-.1 n1-m'liM1-1>1 iJf Gl"iL ~ !J 3J U 1'1 fi..l'I.Uhil-.1 Gl aJ-LiJ if1'J.t.tl U1 U • 
rhm~ih~o;rl'>L~ 22-24 ii•II1A3J 2553 

miaJ /2fiLGltrUJiGlfH"1~'1-f1 
~ilflT'iGl"a1V-i't?! 

• S9 S10 S11 S12 S13 S14 S15 S16 

Class Bivalvia (~EIU~fJIJ~1) 

Order Unionoida 

Family Amblemidae 

Trapezoideus exolescens sp. 

('VIBUn1lJ) 

"'i13J (l?i'1!iiUG11'i1JUJGl"i) 44 88 484 352 836 220 440 308 

"i1aJ'll''itl.il 1 1 5 2 4 2 3 3 

~2fiLv:n1aJ'Hil1 n'lia1n 0.000 0.000 1.516 0.377 1.307 0.500 1.030 0.796 

'V" J :rl "'-'1 .; ·;::.! T ~ r-? . ··············· ........ :~: .. =---· .. _______ !_ _________________ _ 
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'H1t'>JLJiil11J"HNU'A"i1U~tltJ'A1flriTn;mu1u.riu.fl~nl¥1 
ffl"f>JnT"jy'f!ill"1iJfV~"fLilmm"Hii>J'H"il>Jijjl!- Hl ff"lWllli1U 

~,,.,-]vari1LL'i'I>JL'i'l"lf"'i 'il.:~"H-lvaiiumf"An un::'il.:~1111'vanfmi'u 

'lHl\I'U~~, tlmn.11u. i'lr.J1JJ ,~;,n!tl 

"i::'H11\I-lu.~ 21·28 il\I'H1fl3J 2553 

nrniiYJ"f1;)1VI mniiff1 fliHl\li'mtfll.l\1 (F1) fifi'fl UTM 47 Q 0587627, 1848809 ~nniirls fl'iUl\IJ'·uiin 'lflrf 3 (F9) t~fi'VI UTM 47 Q 0594896, 1850774 

i'ltl111~ 2 flHD\Ii'~m.~ll~ (F2) fifi'fl UTM 47 Q 0585655,1846313 arnitrl1o flfHl~tiHth::rm~U'1"'1:hiin (F10) fifi'VI UTM 47 Q 0595142, 1850128 

nn1iitf 3 flHEl•Hf1tli"' ~flrf 1 (F3) fifi'VI UTM 47 Q 0591689,1851020 nn1ittf 11 flttth1n1"n1n {F11) Yifi'VI UTM 47 Q 0598172, 1851379 

Rn11i~ 4 flHEl\IJ1tli"' ~flrf 2 (F4) Yifi'fl UTM 47 Q 0590052, 1848180 nn1itri 12 flHil\l~~'lMqj {F12) fifi'fl UTM 47 Q 0598945, 1847001 

nn1iitf 5 VIHD\I'll'ilt.h~m"'U'1"''lMa.lflilli\IL.:J~hll (F5) fifi'111 UTM 47 Q 0595522,1847822 an1itrl13 fliHl\11U'ttGl~ 'ijflrf 1 (F13) Yifi'GJ UTM 47 Q 0595490, 1844471 

i'ln1iiff 6 flHD\I'ftJmn (F6) fifi'VJ UTM 47 Q 0592636, 1846329 amitrl14 VIHD~1.h~fl1 (F14) Yifi'GJ UTM 47 Q 0603626,1847636 

rrmittf 7 mz::J1Li1uil~fi~ (F7) fifi'A UTM 47 Q 0599626,1843183 nn1iiri 15 vmo~1U'ufl~ 'lflfi 2 {F15) fifi'fl UTM 47 Q 0597226,1845452 

nmittf 8 flfiEl\l'li'HU1tYI1UU'1WCi.fllJ'U1\11t:fi1 {FB) fifi'fl UTM 47 Q 0598449,1841846 nmUvl1s VIHD~\f'1tlht.!ijflrf 4 (F16) fifi'fl UTM 47 Q 0593543, 1851520 

~hvi'u 
.. 

~o 1nw~o;n!.l1~1RGI'f 
~~nnuvt"lmh>J 

J 
~ F1 F2 F3 F4 F5 FS F7 FB F9 F10 F11 F12 F13 F14 F15 

Family Ambassidae 

1. tlt'11LLihmfi1 (Parambassfs sfamansls) ., ., ., ., 
Family Anabantldae 

2. tlf!TVo11El (Anabas tastudfnaus) ., ., ., ., ., ., ., ., ., ., 
--- -·--------· ----------------------------

3. tJmm::~m..:J (Trlohogastar miorofapfs) ., ., ., ., ., ., ., ., ., ., 
-------------------------· ·---------------

4. tlt'11m::~'H~EI (Trichogastar triohopterus) ., ., ., ., ., ., ., ., ., ., 
Family Bagrldae 

5. tltnt~'ll!.l~'li1>Jfi1!J (Mystus mystloatus) ., 
Family Cichlidae 

6. tlA1fiA (Oraoohronls nilot/cus) ., 
Family Channldae 

7. t1fl1'lim.1. (Channa strlatus) ., ., ., 
Family Cyprinidae 

8. t1fi1<ii::LilrJU (Barbonymus gonfonotus) ., ., ., 
------------------------------------------

9. 11A1fi::L~rJU11TW (Punotius brevis) ., ., 
------·------------------------------------

10. tla1Hi'Eirl'll11 (Hamfoorhynohus siamensls) ., ., ., 
·--------------------------------------------

11. t1A1VIU111'Htf\l (Mystaoo/aucus marglnatus) ., ., ., ., ., ., 
------ -------------------------------------

12. tJA1UtJu (Parachala sfamansfs) ------------·-----------------------------
13. tlA1."B1LUi'1 (Cfupaichthys aasanensfs) ., 

F15 

., 

---., 
---., 

---
---
---

---., 
---



"t.-6 ~ 1 ~. ' .J il 't1U/ il1't11l1Ft1ftli11 

1:. t.ln1-DTI·Ul.1G\tJ11 (Esomus meta/Ileus) 

F1 F2 

Family Eleotrldldae 

15. I t.lm~'t1l1tJ (Oxye/eotrls marmora/us) 

Family Lorlcarildae 

16. I tlm'lif'ILnEJf (Hypostomus spp.) ./ 

Family Mastacembelldae 

17. I t.ln1'MAVI (Macrognathus siamens/s) 

Family Notopterldlae 

18. I t.lfmU:nlil (Notopterus notopterus) ./ 

,.,,r,iio.ru"i"D\IUfl'i"'lU~tn.lnTriri,,.,'\l,m1tni'u.tiRn~ <Giill 

rl'17>ln"'l'ifi'tQI'U1tlfm"i"L~1l3JLL11fi\11'1l!.D>31iUJ -LD ri1"H'li!J1U 

i,,.,1W~ri1LLVI>lLWn i.:~'III1W~fiamrnn un::i.:~1111W~~r1.1nu 

'liD\IU~~tl tlm't'l.~U. ~U'UJ ~1,)(;1 

7::'VI'h.11wti 21·28 fi>l'H1A3J 2553 

~GHfiU~1illi1\l 

F3 F4 F5 F6 F7 FB F9 

./ ./ 

./ 

./ 

F10 F11 F12 F13 F14 F15 F16 

./ ./ 

./ 

/1-------) 
Vi 

---~------~----
mu1nnm 'llll'lli\J,'I'lf ' . 

~iLfl11::.;; 



a,~1Jri iiu1nu 

1 1li'I10'1::~U1\I 

2 1.la1nr.:~'l-llia 

3 tl1'11'liCl'\.l. 

4 l.h'I11B1U.ri1 

5 l11'11Uiluuri1 

"" 
Simpson Index (0) 1-02909 

0 0.7091 

M1t!At~i'1J'iil\lr.ln·nuiiiltln1fiih'i1'il't'I1J1t.~.i\l.;l~nbl-1 
r~1'\ln1"l'ff'lilll-!.1ilfGmihnJILMli\IMt.l.ii\I~JJ- Ill li1t.l.1l!l1U 

;),.,M;~uhttl1\ltl1n ~\IM;'m?ibl-ruTnn un::ftfptlu 

'!lil\11l1~n tl!Olfl.t'IU. i'fl.l1JJ ohil~ 

"l'::wh.l;'t.~.fi 21 - 28 HnnAu 2553 

nmitGI"l'"l\l;Gl ftmitif 9 AnoHJ,Lii"' 'iiGl~ 3 <F9>-nilm UTM 47 a 0594896. 1850n4 

" . Zil"::Y1!l11'11t'1Glf .i"lU"l\loG\1 -fuun:: 

T richogast.er micro lapis 1 9.1 

T richogaster trichopteros 6 54.5 

Channa striatus 2 18.2 

Clupeichthys aesanensis 1 9.1 

Paramba.ssis siamensis 1 9.1 

11 100 

J,,utm'1JJ (ni'u) J1V1ll'nTGlma~u!GI1 

21 21.00 

57 9.50 

22 11.00 

0.9 0.90 

0.6 0.60 

101.5 

1 

......••....... : ......... ~ 
'\.1.1tJ1anm ~11~iwnf 

~L~n::,{ 

(ni'u) 



"'~Nt~-i'U"'ii\IUR'Mtlifutln1~-ei11"1\ll11J1l\,tt.t.fifintn 
'fR1\1011"'1ilHI1·1o1iJ'fGJ1LfltllJII\'lti\l\'lt.I.U\IGIJJ lil ri'll\'11!11!1 

i..:JltfGithLL'I'I\IL't'l'lf'i ;},1\'li'Giift+m.'fan LLa::l'l'f'IHi!J 

'IIU\IlJ;2t'n t!GIYJ.I'IU. i'ltl1JJ .i11i'G1 

"'::Wi'l-Ji'W~ 21 • 28 ii..:Jl-11AJJ 2553 

i'ln11i.VI1"'1-;)i'G1 t'fn1W.~ 10 I"'OHJ\I'lfnth::mt.~.U'1t.~.ihin (F10) -Yfli'GI UTM 47 Q 0595142.1850128 

- ~ ii1GIUfl if<~lnu if<~;nu1!ini'IGrf ;ht.1.1t.t.Gi'"1 

1 1hnm::~u1~ Trichogaster micro/epis 1 

2 thnm::~,.,liu Trichogasler lrichoplerus 34 

3 l.hm..,IJ<l Anabas testudineus 7 

4 tla1-ii1'1-1V.1fltl11 Esomus metal/icus 2 

,," 44 

Simpson Index (D) = 1-0.6163 

D = 0.3837 

1<:Jua:: 

2.3 

77.3 

15.9 

4.5 

100 

,r,\'l"n"l''lJJ (n-i'll} J,""nTGimt~o~u/Gi'l 

23 23.00 

241 7.09 

63 9.00 

6 3.00 

333 -

Q, 
-----------------------~-

t.1.1ulanm ~11l~\mf 

r;filfln::-.l 

(n-i'u} 



;h~uti iollYJu 

1 thnm::~t.n~ 

2 thnn'l::~t-~U"1l 

3 111'l1't'o:Jil 

4 111'l1ffi"tJU'll1"1 

5 ll<miuu 

"" 
Simpson index {D) = 1 - 0 .. 2667 

D = 0 .. 7333 

M1Wifu-i'm<NUanuil.n .. h'l1fiN,.,·El"I'IUtu..w"w.tifimn 

TA,-..m1'loW"w·wntlfm"'l"L~IJ&JLLMoi""'"u"miJ- m thwmnu 

-5-'M"1mli1LLYMLM~"'l" ;i_,M1'Gifil:l-mfnn LLi'l::i'lf·zniu 

tliNUi-a'n t.lGifl .. i'IU .. i'IU1ll ;hflGI 

"'1"::1-l"h!i'W.ft 21 • 28 ~-'M11"1ll 2553 

A01iimn\li"G1 Am"fi 11 Ai'lil-'n"'l"-'O-i'n CF11) YiflGI UTM 47 Q 0598172. 1851379 

iu:)YJU1R1AGI{ -.i1W."lt.!.lii'"1 luun:: J'1Mtt'n"'1""13J (ni'll) J'1wtt'nTAma~u/!il"1 

Trichogaster micro/epis 1 6.7 13 13 .. 00 

Trichogaster ttichopteros 4 26 .. 7 16 4.00 

Anabas testudineus 7 46.7 74 10 .. 57 

Hemicorhunchus siamensis 1 6.6 5 5.00 

Channa striatus 2 13 .. 3 30 15 .. 00 

15 100 138 -

Q, 
--·--·------------·---~ 

u1vlwnm ~:J~~u'Yif 

~"1Lfln::.,;" 

(ni'.!J) 



a,~uvi ~alnv 

1 thnm::fi'l.n~ 

2 11fl1",.,,m .. mi..:J 

"" 

Simpson Index (D) = 1-0.5636 

D = 0.4364 

,.,,.Wi;a-i'U'fll~&.~a'f'11l~llt.la'1Yi.,q.,'f,VYfU1"'-.W .. "Yi"m"1 

TA'f"lln'1'fN'Wl'-'1tiTvm~mm"Hci..1111l'-ll~vuJ -Ill ri"ll'-11ll11l 

.r~wlvuhLLYf~LW'lf'f .r~,..,-1!;1-riamfan ttii::0'1'T111iv 

t~a~u7~n t.I(;JtJ.i'f&.~. i'ltnJJ •hri~ 

,.::,..,;,~-r"YI 21 • 22 a~m!;lu 2553 

i1n1iiVI"l""lV-1~ O'fmii.YI12 fl<W4li.J1111ni fF121 -nri!;l UTM 47 Q 0598945. 1847001 

iia1nv1fl1i'f(;Jf 'ii1wm!il"l taua:: ,r,,..,~n"l""liJ (n-i'u) ,r,,..,"nfflm=il.~v!Gi• 

T richogas/er micro/epis 8 72.7 13 1.63 

Mys/acoleucus marginatus 3 27 .. 3 6 2 .. 00 

11 100 19 

sz~ 
~1r~1Rnrn ~11-g'il~m 

~1u·m::-M 

cnrJJ) 



<i1~ufl iDlnu 

1 llfl1m::~\lol~ 

2 llfnm::~~:iD 

3 tlfi1'1U1il 

4 l.la1~\lo1li1Ui.l 

5 l.la1uiluuri1 

6 lla1ii.a 

"" 
Simpson Index (D) = 1 - 0.5356 

D = 0.4644 

Mt.Wiit~i'tJ1"<l.lr.li'l1"1lli~t..la•fl.;,,.,;),..tJ'twrf-u.flAns• 
Lfl1".lm1".,r!ili"H.1tlfGJ1"1iiliJJIIWii.ll-llt.tl.lGJIJ- au oh~~lllll 

.i'.ll-l-lGJii1u,.l&1'1211 .i'.ll-1-lflfi~Hu.Lan ua::wTt~Hu 

tltl.ltJ7Jt'n tlGJYI.i'IU. 'At111J .i11iua 

1":::M-il.l-l\l.fl 21 • 28 i1.lWUUJ 2553 

'l'fmitm·;m-lGI i'fn1it~ 13 Aau.llala&~.l ';)flfl 1 fF13l firiua UTM 47 Q 0595490.1844471 

" . 'liil1YIU11'1T<'fflf ;i,~1lt.Gil ~illli'l!: 

Trichogaster micro!epis 5 7.4 

T richogaster trichopterus 4 5.9 

Anabas te.studineus 1 1.5 

Mystacoleucus marginatus 1 1.5 

Parambassis siamensis 49 72.0 

Oreochronis nitoticus 8 11.7 

68 100 

J",mrn,.,u (ni'a..~) J,,n~nTmM.~u/Ui1 

17 3.40 

17 4.25 

9 I 9.00 

12 12.00 

85 21.25 

110 13.75 

250 

Ql 
------------------------~---1l1tJLnmu.~~ 

l["lLfln:'lf 

(ni"a.~) 



- ~ <i"l~U'I'I ~alnu 

1 lli'11ni:~'.ll.ia 

2 ll<WMJCl 

3 lla1"i'OEI"ll11 

4 1.la1LL'IlEI.J'Ii'"JJi'nEI 

5 1.la1'liou 

6 1.la1'.\afl 

'~" 

Simpson Index (D) = 1 - 0.3861 

D = 0.6139 

VJ""'ihri'u;;J.Jr.~a·ml~'il Lhntlii'1'1'1'ii'WU 1"'-Yf"'Ylf"in 2*'1 

fAi.Jn'1'1W"QI"'1ilfVI'1liiUlJttVJi..tVJW.'il.!VIaJ- L'il ~'1'1UIU'1U 

i.Jw~~rhuvNn'nfi i.JVJ-1~W2*mfan ua~aT'tltlu 

'll'il.!u~an LIVI'I'J.au. t'frru.s ihn(;t 

;~wl"l.J-lw.Yl 21 -28 ~.J'H"lf'IIJ 2553 

t'fmitVI.,,'il-l"Gt : t1tmi.Yl14 flaa.JLI•~~n tF14> iillm UTM 47 Q 0603626. 1847636 

..: ... " tfil"lfiU1fl1i'fGli 'il'1W."lt.t.lii''1 -i'uua: 

Trichogaster tricllopterus 2 3.8 

Anabas testudineus 31 59.6 

Hemicorhunchus siamensis 2 3.8 

Mystus mysticetus 7 13.5 

Channa stria/us 3 5.8 

Macrognathus sfamensis 7 13.5 

52 100 

,r.,"""''IJ (n-i'JJ) J.,,.,t.tnfmm~~ul~• 

11 5.50 

162 5.23 

11 5.50 

12 1.71 

25 8.33 

5 0.71 

226 . 

q, 
···---------···--------~--

U'"IUL"nrn. ~.1J~Ii"t.4'Ylf 

:;!~lfl'n::\( 

(n-i'JJ) 



mt'.!ffuiinu.J r.ra·n uiim.h~'1~'fi11'1VYI1J 1wrf"~~na1 
fA1dnT'nY'GII'W.1tlfm·nihJIJU".id'I'IU.ii.JGliJ lil i'i'lWl/1.11!1 

'ii.JM1'Glli'111Yidl'W2!'1 ;i',:m1miiamfan 11a::afmiu 

tlii.J1J~~l1 t1Gl11.1'1r.l. iflniJ \l1riGJ 

,-::m.,d-r"YI 21 -2a Hn11AIJ 2553 

l'lmiWI;1\I-l'a~ i'lflTW.fi15 Aaild lU'um.J \lmfl2 fF15) iiri(;l UTM 47 Q 0597226. 1845452 

<h~1J~ ifillnu J - ' Ztl'lrl!I11'1T('f!il; ;i1U.'l'W.!;)'l 

1 1.J<'l1'MJil Anabas testudineus 1 

2 1.Jt'l1Y,U1ll,.,il.J Mystacoleur:;us marginatus 25 

"" 26 

Simpson Index (D) = 1-0.9231 

0 = 0.0769 

. 
;taJ"a:: 

3.8 

96.2 

100 

J,'l'l"n'i'liJ {ni'aJ} J.,,.,"nTG~ma~u/~1 

18 18.00 

28 1.12 

46 -

Q~ 
~1£Jtanru. ~~1ri1'url'f 

r;j':.)lFrn:V: 

{ni"u} 



~.,aiurl 2iulnu 

1 t.la1n;:~'"lol 

2 tla1m:~v.I.Ta 

3 tlfnu.tlu 

4 tla1~1V.W)iltn"l 

5 tla1uil'"u.Ji1 

"" 

Simpson Index (0) = 1 - 0.2680 

0 ;; 0.7320 

'Ht.t'.!no:ri"u·m, ~a1"'J u:ioH..IrnYI.hn'iiYIU 1"i"YI~na., 
LA'NnTI,.rliiiM."'liJTGl·niiuaJLL'Hn'~'Ht.l.tlolGIIJ- Ltl ri'1WlJU"'JU 

.i't~'H-l'GlrhLL'W.!L'Wn -;i,'H-l'GJYiamTan LLn::nT~nu 

~tl\11J~,;Yl tiGlYl.i'f~. i'fli11J .i1tl(;l 

'1"::'H")1.!1"t.~.tl 21 -28 ftt~'H1AIJ 2553 

i'fn1i'i.m'1'i11GJ i'ftni'i.tl16 Aail.!,{1L~\4. "i1Gl;l4 fF16l Yiti"'Gl UTM 47 Q 0593543.1851520 

" . ' 21il'1l'IU"1~1i'fGl"'l" .i1M.1M.!il"l .;'uva:: J'1'Ht.h0'1"'11J 

Trichogaster micro/epis B 44.4 13 

T ric hog aster trichopterus 1 5.6 14 

Parache/a sfamensis 5 27.8 47 

Esomus metal/fcus 1 5.6 O.B 

Parambass/s siamensis 3 16.6 0.9 

18 100 75.7 

(ni'IJ) J',,.,,.rnTGlmOI.~!I/!il"l (ni'IJ) 

1.63 

14.00 

9.40 

0.80 

0,30 





/ijf~j'~ 
TISCH ENVIROMENTAL, INC, 

145 SOUTH MIAMI AVE. 
VillAGE OF CLEVES, OH 45002 

513.467.9000 
817.263.7610 TOLL FREE 
513.467.9009 FAX 
WWW.TISCH·ENV.COM 

AIR POL.LUTION MONITORING EQUIPMENT 

ORIFICE TRANSFER STANDARD CERTIFICATION WORKSHEET TE-5025A 

Date - Jan 11, 2010 Rootsmeter S/N 
Operator· Tisch Orifice I.D. -

98336.20 
1940 

Ta (K) -
Pa (mm) -

291 
754.38 

~====================================================================== 

METER ORFICE 
PL.~TE VOLUME VOLUME DIFF DIFF DIFF DIFF 

OR START STOP VOLUME TIME Hg H20 
Run # (m3) (m3) (m3) (min) (mm) (in.) 

-------- --------- ----------- --------- --------- --------- ---------
1 NA NA 1. 00 1. 4110 3.2 2.00 
2 NA NA 1. 00 0. 9920 6.4 4:,00 
3 NA NA 1. 00 0.8860 7.9 5.00 
4 NA NA 1. 00 0.8420 8.9 5.50 
5 NA NA 1. 00 0.6970 12.7 8.00 

DATA TABULATION 

(x axis) (y axis) (x axis) (y axis) 
Vstd Qstd Va Qa 

-------- --------- ----------- --------- --------- --------- ----------
1.0122 0.7173 
1. 0079 1.0160 
1.0057 1.1351 
1. 0045 1.1930 
0.9993 1.4338 

Qstd slope {m) 
intercept (b) 
coefficient (r) 

1. 4258 
2.0164 
2.2544 
2.3645 
2.8516 

1. 98816 
-0.00262 
0.99996 

0.9957 0.7057 
0.9915 0.9995 
0.9894 1.1167 
0.9882 1.1736 
0.9831 1. 4105 

Qa slope (m) 
intercept (b) 
coefficient (r) 

0.8783 
1.2422 
1. 3888 
1. 4566 
1. 7567 

1. 24495 
-0.00162 

0.99996 

y axis " SQRT [H20 (Pa/760) (298/Ta)) y axis = SQRT[H20(Ta/Pa)] 

Vstd 
Qstd 

Va 
Qa 

CALCULATIONS 

Diff. Vol [ (Pa-Diff. Hg) /760) (298/Ta) 
Vstd/Time 

Diff Vol [(Pa-Diff Hg)/Pa) 
Va/Time 

For subsequent flow rate calculations: 

Qstd " 1/m{ (SQRT(H20(Pa/760) (298/Ta)))- b} 
Qa " 1/m{ [SQRT H20 (Ta/Pa)]- b} 

~~ 1Mi2'i1 

5.0 

AIR POLLUTION MONITORING EQUIPMENT 

Qstd/Qa and Qstd vs deltaH 

TISCH ENVIROMENTAL, [NC. 
145 SOUTH MIAMI AVE. 

VILlAGE OF CLEVES, OH 45002 
513.467.9000 

877.263.7610TOI.L FREE 
513.467.9009 FAX 
WWW.TlSCH·ENV.COM 

I I II II 40 
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0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0 

Flow Rale (m3/mln) 

I ~ -astd "' Qa -a- astd vs deltaH j 

* y-axis equations: 
Qstd series: {& H ( ....!'..!.._) ( ~) 

\j Pstd Ta 

Qa series: .J(oH(To/Po)) 
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CALIBRATION DATA SHEET CALIBRATION DATA SHEET 

PM10 AIR SAMPLER CALIBRATION Sampler No: PM10· PM10 AIR SAMPLER CAL! BRAT/ON Sampler No: PM10- 3 

Project: Pro-En Date: 16f7/2553 Project: Pro-En Date: 16nass3 

Condition Temp(C) I Bar(mmHg) Condition Temp(C} I Bar(mmHg) 

754.3 
I I _ I 759 IM"ni'u,uufu•"'"l 

754.3 (t~<~1ml'fl~fl1'ltll6imJ) 

(l~"''lmYu~'flullful\iEJu) 
r---t--t---1 

~.~"''lnt"tll.lfiM!J\~flU) 

'ls_"'_"_'"_G--~~---l~----l~(i~"''ln~!l~flfl11'1t'IU1lJ) .. l'r'-'f.::.:t-".:.~t. ·:.--;;(;;::-:,•:•· 

M1lli'tJM1\'l(mc)tJO:r;a-rs:,llillni'IY{(bc) L~f~:~1~3;' r r~-crss91 5 I 22 1;-y·,~-~n~~~:~l 3.3 lx;tj'r71~~1 
set point fiow ra;:~~~- -~\ ''Y~~@l9~:,L~~~~/-i.' ~~K:~l-:.i9AJ~~~~ Calibrated by: .; ''·''·-~~;~:anD. ~ 

1

-rw' .:-

CALIBRATinf\1 31.5 CALIBPATION 31 759 

SET POINT 28.4 SET POINT 28.4 

SAMPLING 

A~1miunn~{m~) f:i~llJl~~~;~~:~;gfi~A~-1\ 
set point flow rate{t}: (i,;;.,;f~~;3_~;.Z• CFM 

• .-.~·-'-2>'"'-'..f,,.~ 

~ 
1 ( tl.H

2
0XTa J Approvedby: WlchllP. 

Qa =- -b 
m Pa IIC ~~I Qa = 2 ( ~ AH,:

8 

X Ta - b J APP"""Y' 

Wlchi!P. 

60 = 0.733x-7.438 y = 0.711x- 8.994 

IC=mcXQ 

50 50 

g 
" ~ 

' " " >I>> 

! 
" ' ' " 

I 

'''' " ,, 't 

I 
30 

g 40 

~ 

~ 

~ 

' 20 

~ 

u 

£ 30 

~ 

" 

j 

J 
20 

" t " " ' " 
,, ,, 

" ' " ' " I ' 10 

0 

30 40 50 
Actual Flowrate(Qa), {CFM) 

70 80 60 10 20 60 " 80 20 30 40 50 
Actual Flowrate(Qa). {CFM) " 

\\Sisl\monitoi\Prnjoc~Ger...-.1 ProjocN'ro-EniGPTOS, NTM, SR1KI1\li1lUj lnn..,•Hbrotion TSP l.Jcls \\Sis2\rnonitorl.l'rojoc!\Gonml Projeclll'ro-Ell\GPTOS. NTM. SRJK11\fillllj lnn\o:alibralion TSP !.~Is 



CALIBRATION DATA SHEET 

PM10 AIR SAMPLER CALf BRA TION Sampler No: PM1Q- 4 

Project: Pro-En Date: 16f7/2553 

Condition Temp(C) I Bar(mmHg) 

1 (lll"''lni'u~'ilut.lf1.nYluu) f---f---f----1 
CALIBRATinN 32 I 759 

SET pntNT --· . - ··- M"'11l~'EI~fl11UL~fi\J) 28.4 I 7_"-4 <! 

SAMPLING 

t1~",."'""; \;<~·--~--:~;-· 
A~,~..run,,YI(mc) [;~-g::~~W,!IIM~nnl'l(b<:) f-;~c-~~~~}?. 

set point flow rate(l): [~t;~.J~':j~~' CFM 
-~'"-"-c-.-::.!:_·~ 

[~u= ~~~~Qa= 2( 
Approved by: Wichi!P. 

Pa 
-b) t:l.H 20XTa 

IC mcXQa-t 
J+m' y = 0.681x- 4.451 

50 

g " 
i 
' ' i 30 

"' ~ 
i 
) 20 

" 

0 " 20 30 40 50 50 70 "' Actual Flowrale(Qa), (CFM) 

I\Si!21monholll'rojoc~Grocrnl Projoci.Pro-En\GPTOS, NTM, SRIK.ll\1;\Jilj lnn'<:•lib!lllion TSP Lxh 

Project· Pro-En 

Condition Temp(C) 

CALIBRATION 32 

SET POINT 28.4 

SAMPLING 

CALIBRATION DATA SHEET 

PM10 AIR SAMPLER GAL/BRA TION Sampler No: PM10- 5 

Bar(mmHg) 

759 

754.3 

Date: 16f712553 

M<~11l~Ulll'ilutlhlliltJu) 

(tlt"l1n-Dt~:,jfl11U~fiU) 

(l~·nn-D'il~~m;u'\U1lJ) 

Plate Indicated( I) ~~~{~~~i_i!.9ll True WaterJY~l~'-i">-~-:-
18 57 ~--~::~fliL 12.0 ;~~{ 

1 13 51 tB#i:~?~~ 9.6 ~n~-~~}-~~ 
, 10 45 r:};~_:~z~: 7.6 ~:~~.i~:~::.r 

36 -:·}~~~~~\~ s.3 ~:(jtX?~_:.: .. 
A'n~i""Linnl'l(mc} ~/~:~2()3_' 111Pi',mnvl(bc) 1,:;2:4319' 

t~~-·~.'-~,'.'.1:_>=~ .... ·-~o:: .; .\:; : •. --:::·"' ~-~ 
' " I I I "•· . '" I I ''"' . I ; :Y·~g~ s 2a ;.~'-.rv7::a 3.2 :·.~.:~~~-t~: 

set polrlt flow rate(l): ~·>··· ··~'::'.;3:5,5, CFM :SFR ·:· -46.1'" ,-··. 'Calibrated by: KriwanD. 
"· ····~·. . ..•.... 

,,c = ~~~oa= 2(t'H~XTa b) 
Approved by: WlchltP. 

60 

IC mcXQa+b 
y = 0.620x- 2.431 

50 

u 40 
~ 

~ 
! ' 

I " 
" I j 20 

I 

10 I 

: 

0 

0 10 20 30 40 50 60 70 80 
Actual Ftowrate(Oa), {CFM) 

- -- ··-- ·-

1\Sis21monitoi'Jirojoct\Goo•"'l Proj<dJ'f'I>'EniGrTOS, NTM, SRIK.Jl\lillllj l~nlulibn~oo TSP 1-"\J 



CALIBRATION DATA SHEET 

HIGH VOLUME AIR SAMPLER CALIBRATION Samplei" No: TSP 

Project: Pro-En 

Condition Temp(C) Bar(mmHg) 

(1~10,rUlfltlUtJfuLYitJU) 
1------t-----+---:------IM•nniffl~flnmP:'Ilu) 1---1----t 

SAMPLING 

~!~i~i·~ 
!r;•.,.;• ~· "'"'-·"-·'·1 

fl'l11l'li'tmml(mc)= r.i:;:::~\A--1fWJi-i '!.""'""nnvl(oo)= 
·-··.,:-_"-"'~··..: -···. 

set point fiow rate(l): 

,-----
IC =I X 

!'. X 298 

Ta X 760 

beiM/een 

o,, =:(( ~H2o(~:J'~:) )-o) 
Approved by: WlchitP. 

so j,c- rncXQs; f y ~ 0.919x-=-1·_·1\~; 

iJ z 
0 

ti 60 ~ 
~ 

~ 
~ w 
0 50 ~ 
0 
0 I 
w 
~ 

~ 
0 40 

" z 

" ~ 
~ ltF 
~ 30 w 
r w 
~ 

~ 
;;' 20 
0 w 
t; 
"! 
6 10 
0 

0 

10 20 30 40 50 60 70 

Standard Flowrate(Qstd)·CFM 

\\Sis2\monitor-c'alibration\Amblent\Calibration TSP-PM-1 O\master{20 1 O).xlsTSP-1 

CALIBRATION DATA SHEET 

HIGH VOLUME AIR SAMPLER CALIBRATION Sampler No: TSP 2 

80 y = O.SS2x - 2.670 

/C mcXQstd+bc 

70 
G 
j( 

~ 60 + n ~ w 
0 
~ 
w 
0 

50 ffil'l ~ 
0 
0 w 
~ 

~ 
0 

" 40 
z I 

" ~ ~ 
~ 30 w 
t;; 
• 
§ 
~ 20 
0 w 
t; 
w 
~ 
8 10 :8' 

0 
80 

0 10 20 30 40 50 60 70 80 

Standard Flowrate(Qstd)-CFM 

M:\Monitor\Ca librationCurve\Calibration TSP·PM-1 O\master(201 O) .xis\ TSP· 2 



CALIBRATION DATA SHEET CALIBRATION DATA SHEET 
HIGH VOLUME AIR SAMPLER CALIBRATION Sampler No: TSP 3 HIGH VOLUME AIR SAMPLER CALIBRATION Sampler No: TSP 4 

Pcoject: Pro-En Date: 

Condition Temp(C) Bar(mmHg) 

CALIBRATION 31 759 
I I -- I'""' .,.1 I' 

M'\1niu"'uutlfuli1EJ1l) 1"l A<:~~;~~~£~;; "" ' 
SET POINT 28.4 754.3 (\;li"!1n-n'Ell;lt\1'ltl\~tlU) 

SAMPLING 

::·;:::::~·,::J~f\M~P; ~::~::,~·· f!\iR~l~; :. :·,);;"! --·' I I' "~- I I ,.,,, 

o,, =~[[ ~6H2t:J';: l H Appc,odby 

WlchltP. 

/P• x298 
/C = I X v To X 760 o,, =~[[f::[~J'~: lH Approved by: Wichl!P. 

Pa X 298 
/C =I X v· 

T• X 760 

eo eo 
IG rncXQstd+bc y = 0.946x - 1.843 

/C mcXQstd+bc y = 1.042x. 12.66 

70 70 
u 
~ 
0 
~ 
0 60 w 
" ~ w 
0 

u 
~ g 
0 60 w 
" ~ w 
0 

oc w 
0 

50 oc 
0 
0 
w 

oc --w 
@ 50 
0 ---
0 w oc oc -i-oc 

0 

" 
40 

oc 
0 40 

_,-

" z z 

" " ~ w 
oc 

eli 
" 

·r 
oc 

oc JO 
,. 

w 
ti 

oc JO 
w 
~ 

~ " ~ 

§ 
~ 20 

~ -..,; 
g 20 
~ --0 0 

n w ' ' 

~ 10 
0 

n + 

~ 10 
0 --0 

+ 

0 -- -- " 
0 

0 10 20 JO 40 50 60 70 eo 
0 10 20 JO 40 50 60 70 eo 

Standard Flowrate(Qstd)-CFM 
Standard Flowrate(Ostd}-CFM 

1\Si.\l\rnonilor\Colibratioo\Ambieni\Co\ilmllion TSP-PM·10\ma<tor(2010).xll \ISi>llmonllo:\C~Iibratloo\>.mblc:nt\ColibAtion TSP·PM·LO\m»1cri2010).xls 
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----- ----uYACLi\SS 
Dual-Analyzed CaliE~,AI~IiJ,Q.U I DEl. IIQ Scott Specialty Gases 

600 CAJON BLVD., SAN BERNARDINO. CA 92411 Phone: 909-887-2571 Fax: 909·887-2134 

CERTIFICATE OF ACCURACY: Interference Free" Multi-Component EPA Protocol Gas 

Assay Leboratorv 

SCOTI SPECIALTY GASES 
2600 CAJON BLVD. 
SAN BERNARDINO, CA 92411 

ANALYTICAL INFORMATION 

P.O. No.: PO 14/09 
Project No.: 02-62242-002 

Customer 
KINETICS CORP LTD 

388 RATCHADAPISEK RD 
CHANDRAKESEM, CHATUCHAK 
BANGKOK 10900 
THAILAND 

This certification was performed according to EPA Traceability Protocol For Assay & Certillcat\on ol Gaseous Cijlibration Standards; 
Procedure G-1; September, 1997: 
Cylinder Number: · AAL9806 Certification Date: 06Feb2009 Exp. Data: 06Feb2011 
Cylindor Pressure***: 1983 PSIG 

COMPONENT 
CARBON MONOXIDE 
NITRIC OXIDE 
SULFUR DIOXIDE • 
NITROGEN - OXYGEN FREE 

TOTAL OXIDES OF NITROGEN 

CERTIFIED CONCENTRATION (Moles) 
3,015 PPM 

44.03 PPM 
45.60 PPM 

BALANCE 

44.03 PPM 

ACCURACY** 
+/- 1% 
+I· 1% 
+1- 1% 

TRACEABILITY 
D1rect NlST and NMi 
Direct NIST and NMi 
Direct NIST and NMi 

Reference Value Only 

• • • Do not usn when cylinder pressure is below 150 psll), I i 
•• Analytical accur~cy Is baseO on tho requirements of EPA Prctocol Procedure G1, September 1997. . ~ 

This Protocol hn beon cenlfled using corrected NIST S02 standarO values, per EPA guldanco dated 7124196 and will not correlau with uncorrected Prey 

NTRM 1683 
NTRM 1693 

020ct2009 
01Dec2011 

CYLINDER NUMBER 
ALM059531 
KAL003342 
KAL004063 

CONCENTRATION COMPONENT 
~~, ... PPM CARBO,. ,.,u .... .-.-.,u~ 
46.90 PPM NITRIC OXIDE 
50.20 PPM SULFUR DIOXIDE 

FTIR/10929060 
HORISAIOPE • 13SD/56463601 

ANALYZER READINGS 

DATE LAST CALIBRATED ANALYTICAL PRINCIPLE 
'"'"~ ,.,., 22Jor .•••• 

05Feb2009 
05Feb2009 

'"" '"" NOIR 

(r.;-Zero·Gas---R-="Relerence Gas I lest Gas r Correlat1on Coethc10nt1 

First ·Triad Analysl9 

CARBON MONOXIDE 
Dille: 30Jan2009 Aespome Unlt:PPM 
21 .,.0.08769 A1 :5056.210 Tl "3027.994 
R2a5060.042 z2,.·0.08147 T2"3028.429 
z3.,0.00327 T3 .. 3029.230 R3 .. 50B3.B35 
Avg. Concentration: 3000. PPM 

NITRIC OXIDE 
O~to: 30Jan2009 Response Unlt:PPM 
21=·0.01383 R1.,46.83729 Tl"43.98451 
R2" 46.85828 Z2 ... 0.01222 T2 c44.03812 
23 =0.00318 T3 = 44.07673 RJ ,.46.87130 
Avg. Concentration: 44.07 eeM 

SULFUR DIOXIDE • 
Oate: 30Jan2009 Respon!o Uni\:MV 
21 .. 0.00100 Rl -=0.99900 Tl •0.90600 
R2=0.99800 22.,0.00100 T2.,0.90600 
23 ~0.00200 T3" 0.90700 RJ =0.99900 
Avg. Cooconuation: 45.51 PPM 

Second Triad Analysis 

Date: 06Feb2009 Response Unlt: PPM 
Z1c-0,08813 R1=6012.764 Tlc3037.414 
A2c5014.93Q 22,.•0.08237 T2"3037.684 
23=·0.00317 T3,.3039.885 R3,.5049.346 
Avg. Concentration: 3030. PPM 

Date: 06Fob2009 Response Unit: PPM 
21.,.0.04825 R1c46.91589 Tl "43.96134 
R2c46.93279 22=·0.00688 TZ .. 44.Ql670 
23=0.02175 T3 .. 44.08049 RJ=46.95381 
Avg. Conccnmtion: 43.99 PPM 

Dato: OSFeb2009 Response Unit: MV 
21.,0.00100 AI .. 0.99900 T1 .. 0.90800 
R2 c\.00100 22 c0.00300 T2 =0.90800 
23..-0.00300 T3 c0.90900 A3•1.00100 
Av11. Concentration: 45.60 PPM 

Special Noles: PGS LABEL #78 DUE DATE 02.16.2009 

APPROVED BY: f::l 
Lee Oldh m 

Page 1 of 

C11llbration Curve 

Concentration =A+ ax+ Cx2 + Ox3 + Ex4 
r= 9.99993E-1 
Constants: 
a .. -2.74340E·2 
O=O.OOOOOE+O 

A=O.OOOOOE+O 
C .. 3.24000E-4 
E"O.OOOOOE+O 

ConccntrJtion .,A+B• + C~2 +Dx3 + Ex4 
r" 9.99S97E·1 
Constants: A c-J.60090E + 1 

S~1.07340E+O c .. O.OOOOOE+O 
o .. O.OOOOOE+O E"O.OOOOOE+O 

Conccntr~\lon ~A +Sx+ C~Z +0x3 +b4 
ra0,999998 NTRM 1693 
Constants: A "0.049870 
8 .. 50.271460 c .. o.ooooo 
o .. o.ooooo e .. o.oooooo 
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i: 
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TISTR 

Request No. EE. 276/53 MTC No. EEL.BP. 8/0453 

CALffiRATION CERTIFICATE 

Submitted by: STS Green Co., Ltd. 

Address : 3/23 Moo 5 Paholyothin Rd., T.Ladsawai, A.Lumlukka, Pathumthani 12150. 

Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Center 

Soi 1, Bangpoo Industrial Estate, Sukhumvit Rd., Muang, Samutprakan 10280. 

Instrument Calibrated : Ambient Environment : 

Description : Sound Level Calibrator Temperature : (23 ± J)"c 

Manufacturer : Rion 

Model : NC-73 

Relative hwnidity : (50± 15)% 

Ambient Pressure : (101.325 ± 1.5) k.Pa 

Serial No. : 10555457 

Standards Used : 1, Digital Function Synthesizer NF Electronic DF-l93A SIN 122037 193A024. 

2. Measuring Amplifier Bruel&Kjaer 2636 SIN 1537484. 

3. Programmable Attenuator Tamagawa TPA·303A SIN OF2214. 

4. Di&ital Multimeter Fluke 8520A SIN 4985007. 

5. VHF Switch Hewlett-Packard 59307 SIN 3002A08302. 

6. Pressure Transmitter Vaisala P1B202AD SIN T0650001. 

7. Audio Analyzer Panasonic VP-7722A SIN 041477D122. 

8. Condenser Microphone Bruel&Kjaer4192 SIN 2294985. 

Calibration Procedure: CP.SC.Ol(By determination of the absolute value of the calibrator orpistonphone 

output using a calibrated microphone and the insert voltage method.) 

This instrument has been calibrated against standards maintained at Electrical and Electronic Standards 

Laboratory (EEL), which are traceable to the International System of Unit through 

National Institute of Metrology (Thailand) 

Date of Receipt : 5 Apr. 2010 

Date of Calibration : 28 Apr. 2010 112 

'f.,:I.J 
The above results are valid exclusNelv lor the tested I anatysed sample(s) calibraled itemfsl as memioned ifl this report/certificate. 

Adverlising 1he Report/Ce;tificate and publicity of the results except in full ere prohibited unless wr~ten permission is obtained from the gover110r of TISTR. 

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH CTISTRI 
INDUSTRIAL METROLOGY AND TESnNG SERVICE CENTRE 

FM,6LMTC.002 Rev.2 

196 Phahonyothin Rood, Chatuchak, Bangl:o~ 10900 
Tel. 166) 0 2579 1121·30, 0 2579 5515 eX\. 5225,5226 
Fax. 166) 0 2561 4771, 0 2579 8592 
URL: hnpJtwww.tistr.or.th 

Soi 1, Bangpoo Industrial Estate. Su~humvit Rood, 
Amphoa Muan11. Samutprakan 10280 
Tel. 1681 0 2323 1672 ·SO, 0 2709 4147 ext. 115, 116 
Fax. 1661 0 2323 9165 
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TISTR 

Request No. EE. 276/53 MTC No. EEL.BP. 8/0453 

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the 

measured values only. 

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage 

factor k = 2, providing a level of confidence of approximately 95%, 

Nominal Output of Unit Under Test= 94 dB re 20J..lPa at 1000Hz 

Acoustic Output in dB re 20J..LPa 1 Corrected to Reference Conditions 

Acoustic Output Frequency Distortion 

Standard Microphone dB re 20 J..lPa 

Type Sound Pressure Uncertainty Reading Uncertainty Reading Uncertainty 

Leve1(dB) (dB) (Hz) (Hz) (%) (%) 

\1, inch B&K 4192 

(Pressure-field) 93.76 ±0.19 977.23 ± 1.50 2.31 ±0.52 

Note : 1. No adjustment. 

2. The measured value was not corrected with the correction of microphone type . 

Calibrated by : 

__ I~L%:~-
(Mr. Tawikiat Iamsamran) 

Date of Calibration :28 Apr. 2010 

Date of Issue : 30 Apr. 2010 

Approved by : 

Electrical and E~e!J~m.rds Laboratory 

Industrial Metrology and Testing Service Center 

Rof: 2111253040500818001 

212 

The above results are valid exdusivefv for tho tested f analysed ssmpte(s) ~;af:brnted item(s) as mijntioned in t.liis report/certificate. 
Advertising the Repert/Certifitate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TtSTR. 

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH mSTRl 
INDUSTRIAL METROLOGY AND TESTING SERVICE CENTRE 

FM.BL.MTC.OOZ Rcv.2 

196 Phahonyothin Road, Chatuchak, Bang~ok 10900 
Tel. 18610 2579 1121-30,0 2579 5515 ext. 5225,5226 
Fax. 166) 0 2561 4771, 0 2579 8592 
URL: hnp:/!www.tistr.or.th 

Sci 1, Bengpoo Industrial Estate. Sukhumvit Road. 
Amphoa Mueng, Samutprakan 10280 
Tel. 1661 o 2323 1672- eo. o 2709 4147 ext. 115, 116 
Fax. 1561 0 2323 9185 

~·"" ~r' 

CutlbrutiQn L.abor~tory 
Mutllur-Tclodo (lhel\and) Umltud 
272 Sol Soonvi)ai4,Rama 9 Road. Hua;l<wan~, 8Mg~ok 10320 

T&l:0"17230300 Fa.:Om:J0303 

METTLER TOLEDO 

CALIBRATION 
No. 0062 

ls,ued by: 

Oateollnue: 

Certificate of Calibration 

1 Weighing Instrument ca-11-biation Lab I 

I September27,"101D I I Septembr 

CertlficaleNumber: r-ccW.Z3i5-:fo7C -I 

P~[Q ol CD 

Obj~ I Equ!pmonl ! - Analytical Balam;e \ 

Calibration! I Single Range El•~uum~ 01~ran~~ J 

~~~~---- ·--lillenl:\ :.r;:.~:nccrH•V .. ~III. I 

I J/23 Moo 5 Paholyothln- Lum Lukl!a Road, I 

~--- I 
1--- I I 

-- I .... =··· """'"~' .\ 1128483545 1 

Comment I Thllbu.:elshgood~ 

J 

"""""·•[ !~~!f!JJ.H~,It!ll:l! J DaleoiR6Caipt:~bl!li4,2010 I 

I tno1u I OateoiCafibraUon:l \ 

TM abo\"OI!IIInr-oned~ls ...,lrtlloljl:a!fyll!SI~ DN!II!slre"-'b"'po<le<l i111hlscaibr.t!llo~rtt~ltr:ar•'Pf"'d 

y,(l))ttiG ~~~sped~ea:irlns: 0VEs D" DNIA 

MjllSimen!OI Bi!!atlee ~ ~ill b<!en ~lilt)' ~n Cll(l ol 'No" 'AS FOUND' are tqU:rl\0 'AS LEFT') 

Om IT] NO 

Tht<>ibrablresu•opplyor>JII>tot>M~a:.dillm;n:l"u~..,.,,;oull>001"1ontolllondllb<tolc~r;Nf. 

l,!i1$1>"......,.411111<$.a .. >"'-'tn".otr1ur•:t~o\o1i\eonf;Ctrnk1\e<\'olondrre&Su~emr.~prcadonnlo:tdon!N ~P>OlU...Cbrm~olll"ltcmi!~llle 

Place oiC~bfa~oo: /LABORATORY(RCIOM2) 

Galiliralol": Mr.San\1 Jltnlyom 

Appwved b1: 0 Mr.Santi Jilnlyom 

~.Surachet Sukkate 

tJf({jj/ /}JJ)1' 
l_..,prcvodsi;.k"[<IIY 

Tlo-dNs-"'Jbl~lr~O'OOOool1oo~o ..... ~;.,l.ol.-d".f>tp;,--lcl'"-e.<ioi""'C......-·T<loSo~Ul 

I"OO¢>t"'"""'_.,._....,.RE'I1c ,.,. ...... ....,-
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ..Jit'-. 

~IITiCGJDI!l!IOII 

CALIBRATION SERVICES AND ENVIRONMENTAL ANALYSIS DEPARTMENT "l' 
534/4 PATIANAKARN ROAD SOl IS,SUANLUANG, SUANLUANG BANGKOK 10250 

TEL. 0-2717·3000..24 FAX. 0-2719-9484 CALN~.'ci:~ON 

Cert.No.: 10CP448 
Page.: 1 of 2 

Certificate of Calibration 
Equipment: pH Meter 

Model: D-21 

Serial No.: 8220088 

ID No.: PH-N01 

Manufacturer: Horiba 

Made in: Korea 

Submitted by: STS Green Co.,Ltd 
3/23 Moo 5, Phaho!yothin-Llimlukka Road, 
ladsawai, Lumlukka, Pathumthani 12150 

Ambient Temperature : 
Relative Humidity: 

Calibration Procedure: 

Calibrated by : 

(25 +/- 2.5) 'c 
(50 +/- 15)% 

In -house method : CP-EC18/05 
based on direct measurement by 
using certified reference material (CRM) 

Malee Butkruea 

Approved by : Pm.ii.~~ ·fa ... ~.M 
Appr ed Signata 

( )j(eerayooth Chuleelertwittayaporn 
( v1 Pornthippa Tameyakul 
( ) Chanatta Suesin 

Issue Date: 02 August 2010 

The uncertainties are for a confidence probability of approximately 95%. 

This cut!fitatc Is tssued In accordance wllb the condltloru or accreditation granted by the Thnl Lllboratgry Accrcdlt.ntlon 

Scheme IThlcb b~ ==d the musunment apnbility or the laboratory and Its \raceabUlty to recognised nalionnls\nodnrds 

and to the units or moll5urement realised at the corresponding national s\llndords laboratory. This cerllflcate mar not be 

reproduced other than In full, except with the prior wl1tten approval of the bead orCallbratlon senices nnd enviroDmeotnl on.olysis 
dtl"'rtmenl, 

A 0320939 

t& TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ..Jit'-. 
WOWOITW!IIWIC\I 

CALIBRATION SERVICES AND ENVIRONMENTAL ANALYSIS DEPARTMENT ~~, 

534/4 PAITANAKARN ROAD SOl 18, SUANLUANG, SUANLUANG BANGKOK 10250 

TEL. 0-2717-3000-24 FAX.0-2719-9484 CALN~-~~ON 

Certificate of Calibration 
Equipment: pH meter With Probe 

Model: 0~21 

Serial No.: 8220088 

IDNo.: PH-NO 1 

Manufacturer: Horiba 

Submitted by: STS Green Co.,Ltd 

Cert..No.: 1012718 
Page.: 1 of 2 

3/23 Moo.5, Phaholyothln-Lumlukka Road, 

Ladsawai, Lumlukka, Pathumthani 12150 

Ambient Temperature: 

Relative Humidity: 

Calibrated by: 

Approved by: 

(25±3)'C 
(50± 20) %R.H. 

Thaweechai Muangrak 

~ ~ 

Approved Signatory 
) Teerayooth Chuleelertwittayaporn 

) Mitr Veeratham 

) Monrudee Kaewsen 

( vfKerekrit Laungaram 

Issue Date: 05 August 2010 

The uncertainties are for a confidence probability of approximately 95%. 

·nus certlfkate U Issued in accordance "ilh the conditions of accreditation granted by the Thai Laboratory Accrcdllnllon 

Scl1eme which hw; IISStt'ltd the measunment apnhllity or the labor.~tory and Its trac~nbUily to rtto;:nlsed nalioonl standards 

ond to the units or meru;urement rcaUsed nt the corr<:Spondin;: n~tlonol s\llndards laboratory. This ccrtlfiCille may not b<! 
nprodnced other than In rnll, u:«pt with \be pl1or 11'fit1en appro11ll or the b1:::1d orCaUbratlon ser;lces and cnvlronmeot:ll nlllllysls 

department. 

A 0321299 
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ~·\.._ 
~WOllJIWIIWIW 

CALIBRATION SERVICES AND ENVIRONMENTAL ANALYSIS DEPARTMENT ~., 

5J4/4 PAITANAKARN ROAD SOilS, SUANLUANG, SUANLUANO BANGKOK 10250 

l'EL. (}.2717-3000-24 FAX. 0-2719-9484 C~-~rsoN 

Cert.No.: 10CC248 
Page.: 1 of 2 

Certificate of Calibration 
Equipment: 

Model: 

Serial No.: 

lD No.: 

Manufacturer: 

Made In: 

Submitted by: 

Ambient Temperature: 
Relative Humidity: 

Calibration Procedure: 

Calibrated by: 

Approved by : 

Conductivity Meter 

30-10 FT 

0681355 AD 

YSl N0.3 

YSI 

U.S.A. 

STS Green Co.,Ltd. 
3/23 Moo.S, Phaholyothin-Lumlukka Road, Ladsawai, 
Lumlukka, Pathumthan·l 12150 

(25 ~ 2.5) ·c 
(50 :!: 15)% 

In -house method : CP-EC18/06 
based on direct measurement by 
us'1ng certified reference material (CRM) 

Malee Butkruea 

fiw..t£,,r 1!Jr~Jd 
App, Vect Signa!ry 

( Vreerayooth Chuleelertwittayaporn 
( ./) Pornthippa Tameyakul 
( ) Chanatta Suesin 

Issue Date : 11 August 2010 

The uncertainties are for a confidence probability of approximately 95%. 
This certifi~tc is Wuo:d In nc~ordllll<OI! wltb the couditlon.'l or n~crcdltation grnntcd by the Thill Luborntory Atcrcditntion 

Scheme wblch bns nssessed the measurement ~pabiUcy of the Jabomtory and ll.s tra~enblUty to recognised national standards 

ond to the unl15 or moasurement re:tliscd ot the ccrrespondlng nallonol .standards taborutory. Tills ccr'liflcatc moy not be 

rep!1lductd other than In ruu ,except wilb the prior KTittenappro•·ll! of the bead o[Cnllbrntlon ~enio;u oud envlronmenlal nnolysis 

departmcnL 

A 0323035 

' Equipment: 
Model: 
Serial No.: 
IDNo.: 
Manufacturer: 
Received Date : 
Condition As-Received: 
Calibration Date: 
Reference: 

Conductivity Meter 
30-10 FT 
0681355 AD 
YSI N0.3 
YSI 
5 August 2010 
Used Item 
9 August 2010 
008-236WN 

Condition of this result of calibration 

1. Reference Standard Instrument ;w 

Cert.No.: 10CC248 

Page.: 2 of 2 

Instrument 

1) Thermometer 
~ 

ASTM 63C 
Serial No, 
9549224 

10. No. 

060fT99 

Certificate No. 

101199 
Due date 

11 Feb 2011 

This certification is traceable to the International System of Unit through the reference standards 
laboratory of Industrial Calibration Center,Technology Promotion Association (Thailand-Japan). 

2. Reference Standard Material :-

Conductivity calibration solution (traceable to PTB, Germany) 

Control Conductivity calibration solution temperature by Water barth (25.:!:0.1) °C 

~ 
1415 11Sicm 
12.87 mS!cm 

Manufacturer 

Merck 
Merck 

Lot. No. 
HC960012 
HC956998 

3. This certificate was certified only for the instrument we calibrated. 

Exp. date 
31 Oct2012 
31 Oct 2012 

4. This result of calibration was found accurate as shown on date and place of calibration only. 

Calibration results ( *) After Adjustment at 12870 J-LS/cm 

Conductivity Meter Electrode No. 06A2698 

Standard Before Adjustment After Adjustment Uncertainty 
Conductivity Solution Reading Reading Of Measurement 

1415 J.IS/cm 1489 ~Stem 1425 J.LS/cm ± 12 J.IS/cm 

12.87 mS/cm 13.22 mS/cm 12.83 mS/cm ± 0.11 mS/cm 

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage 
factor k = 2, providing a level of confidence of approximately 95 %. 

-cOo-

P~11·rr 
a 0410111 
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E-mail: bkk@becthai.com Website: www.becthai.com 

Certificate No: CAL-10-029 

~·' lllOUIOIIliWO~HOH 

"'' CALIBRATION 
No.0131 

Page: 1 of3 

CERTIFICATE OF CALIBRATION 

Equipment 

Manufacturer 

Model 

Serial No. 

Customer 

Location 

Date of Receipt 

Date of Calibration 

Date of Issue 

Ambient Temperature 

Relative Humidity 

Calibrated By 

___::=S. JJLt-~ 

(Miss Nitra Supreeyawannachai} 

Service Engineer 

Spectrophotoml?ter 

Thermo Spec\ronic 

Genesys 20 

3SGG222Q08 

STS Green Co., Ltd 

2123 Moo 5, paholyothin-Lumlukka Road, 

Tombol Lad Sawai, Amphur Lumlukka, 

Pathumthani 12150 

1"' Floor, Room.3 

25 Feb 10 

25 Feb 10 

2 Mar 10 

(26±3) •c 

(55±10)% 

Approved by 

~ 
(Mrs.Jintana Sangthaijaroenlap) 

Calibration Manager 

The uncertainties are for a confidence probability of approximately 95 % 

This certificate may not be reproduced other than in full, except witll thEJ prior writ len approval of the head­

of Calibration Laboratory. 

ISSUE: 2 REV: 1 FM-CAL-33/2 01/09/50 

_ _f 

!] ThermologyCo~,Ltd. d~ 206/208 Moo 1 Bangkruay-Sa.inoi Road Phimolraj Bangbuathong Nonthaburi 11110 "'' 
Tel: 0-2964-4951 Fax. 0-2964-4952 website: www.thermology.co.th cA~~~YJON 

CALIBRATION CERTIFICATE 

Date of issue 

Site Calibration 

Customer 

Jun 17,2010 

STS GREEN CO., LTD. 

3/23 Moo 5, Paholyothin-Lumlukka Road, Ladsawai, 

Amphur Lumlukka, Pathumthanl 12150. 

Place of Calibration 3/23 Moo 5, Paholyothin-Lumlukka Road, ladsawal, 

Amphur Lumlukka, Pathumthani 12150. 

Description 

Model 

Serial No. 

ID.No. 

Date of Receipt 

Date of Calibration 

Environment 

Basis of Test 

Oven 

UFE 500 

8509.0605 

HOA02 

Jun 16,2010 

Jun 16,2010 

Temperature 28.6 °C:!:. 5 °C 

Relative Humidity 60%:!: 15% 

Cert No. 

Order No. 

The reference thermometer was placing Into the chamber and measurement based on AS-2853. 

The temperature scala in usa at this laboratory Is the International Temperature Scale of 1990. 

Page 1 of3 

10/1177 

10060224 

o.(/r£7 
This certificate Is Issued tn accofl!i!Jnse with the conditions of Thermology Laboratory.The traceability to recognised na~onal standard and the 

unit of measurement reallsed at corresponding national standard laboratory.This certificate may not be reproduced other than Jn full except 

with the prior written approval of laboratory. 



~ Thern1ologyCo~,Ltd. t.,bw 
2061208 Moo 1 Bangkruay-Sainoi Road Phimolrnj Bangbuathong Nonthaburi 11110 ,,, 
Tel: 0-2964-4951 Fax. 0-2964-4952 website: www.thermology.co.th CALIBRATION 

No.01011 

Date of Issue 

Site Calibration 

Customer 

Place of Calibration 

Description 

Model 

Serial No, 

ID.No. 

Date of Receipt 

Data of Calibration 

Environment 

Basis of Test 

CALIBRATION CERTIFICATE 

Dec 08,2009 

STS GREEN COMPANY LIMITED. 

3/23 Moo 5, T. lad Sawai, A. Lumlukka, Pathumthanl12150. 

1350,1352 Sutthlsarnwinilchai Rd., Dindaeng, Bangkok 10400. 

Cooled Incubator 

IPP 500 

R509.0061 

Dec 04,2009 

Dec 04,2009 

Temperature 28.8 °C ;t 5 °C 

Relative Humidity 52 % ! 15 % 

Cart No. 

Order No, 

The reference thermometer was placing Into the chamber and measurement b~sed on AS-2853. 

The temperature scale in use at this laboratory is the International Temperature Scale of 1990. 

Standard 

09/2655 

09120455 

1) Standard Thermometer Model. STS100A 901 SIN. 529154-19 ,Certificate No.CT 080216 ,Calibrated by 

Center on Industrial Instrument Calibration of King Mongkut's University of Technology Thonburi, TLAS Calibration No. 

0021 through standard RTD SIN. DT-01 to DT-10, Certificate No. 09/0296. 

This certificate is traceable to Sl unit. 

Page 1 of 3 

~· lirL, 
This certificate is Issued In accordance with the conditions of Thermology Laboratory.The traceability to recognised national standard and the 

unit of measurement realised at COITespondlng national standard laborat?ry.Thls certificate may not be reproduced other than In full except 

with the prior written approval of 13boffitory. 

[!I !~~~~~!R~~~ ~~o:g'N~~~~: ~~ 
Tel : 0-2964-4951 Fax. 0-2964-4952 website : www.thermology.co .th CALIBRATION 

· No.010" 

Date of Issue 

Site Calibration 

Customer 

Place of Calibration 

Description 

Model 

Serial No. 

ID.No. 

Date of Receipt 

Date of Calibration 

Environment 

Basis of Test 

CALIBRATION CERTIFICATE 

Jun 17,2010 

STS GREEN CO., L TO. 

3/23 Moo 5, Paholyothin-Lumlukka Road, Ladsawai, 

Amphur Lumlukka, Pathumthani 12150. 

3/23 Moo 5, Paholyothin-Lum!ukka Road, Ladsawai, 

Amphur Lumlukka, Pathumthan112150. 

Incubator 

INB 500 

E506.0391 

INC01 • 

Jun 16,2010 

Jun 16,2010 

Temperature 28.6 °C.:!:. 5 °C 

Relative Humidity 60%.: 15% 

Cert No. 

Order No. 

The reference thermometer was placing into the chamber and measurement based on AS-2853. 

The temperature scale In use at this laboratory is the lntemalional Temperature Scale of 1990. 

Page 1 of3 

10/1175 

10060224 

o.(hvL 
This certificate Is Issued II! act:!)r.,ran~ with- the conditions of Thermology- Laboratory.The traceability to recognised national standard 8nd the 

unit of measurement realised at correspoodiog national standard laboratory.Thls certificate may not be reproduced other than In full except 

with the prior writton approval of labondol)'. 



- !~~~~-?.~R~~m~ ~~o:g'N~~~~: ~f) ~ T•l, 0-2964-4951 F>X. 0-2964-4952 webite ' www.th.,mology.co.th cAc<BRA.,oN No.o1og 

Data of Issue 

Site Calibration 

Customer 

Place of Calibration 

Description 

Model 

Serial No. 

ID.No, 

Date of Receipt 

Date of Calibration 

Environment 

Basis of Test 

CALIBRATION CERTIFICATE 

Jun 17,2010 

STS GREEN CO., LTD. 

3/23 Moo 5, Paholyothin-Lumlukka Road, Ladsawal, 

Amphur Lumlukka, Pathumthani 12150. 

3123 Moo 5, Paholyothin-Lumlukka Road, Ladsawai, 

Amphur Lumlukka, Pathumthanl12150. 

Incubator 

INB 500 

E505.1045 

INC02. 

Jun 16,2010 

Jun 16,2010 

Temperature 26.7 °C:!: 5 °C 

Relative Humidity 62%:!: 15% 

Cart No. 

Order No. 

The reference thermometer was placing into the chamber and measurement based on AS-2853. 

The temperature scale in use at this laboratory is the International Temperature Scale of 1990. 

Page 1 of 3 

10/1176 

10060224 

t\)_(}1$; 
This certificate Is Issued In accordan~e with the condiUons of Thermoi09Y- Laboratory.The traceability to recognised national standard and the 

unit of measurement realised at corresponding national standard laboratory.Thls certificate may not be rep!Oduced other than in full except 

with the prior written approval of laboratory. 

[! ThermologyCo.,Ltd .. ~~ 
206/208 Moo 1 Bangkruay-Sainoi Road Phimolraj Bangbuathong Nonthaburi 11110 "''' 
Tel: 0-2964-4951 Fax. 0-2964-4952 website: www.thermology.co.th CAliBRATION 

Nc.01001 

Date of Issue 

Site Calibration 

Customer 

Place of Calibration 

Description 

Model 

Serial No. 

ID.No. 

Date of Receipt 

Date of Calibration 

Environment 

Basis of Test 

CALIBRATION CERTIFICATE 

Jun 17,2010 

STS GREEN CO., LTD. 

3/23 Moo 5, Paholyothin-Lumlukka Road, Ladsawai, 

Amphur Lumlukka, Pathumthanl12150. 

3/23 Moo 5, Paholyothln-Lumlukka Road, Ladsawal, 

Amphur Lumlukka, Pathumlhanl12150. 

Water Bath 

WB22 

1504.0488 

WAB01 

Jun 16,2010 

Jun 16,2010 

Temperature 28.6 °C .±. 4 °C 

Relative Humidity 60% .± 15% 

Line Voltage 216.1 Vac ± 5 %Vac 

Cart No. 

Order No. 

10/1174 

10060224 

The reference thermometers were placed into the bath and the measurement was based on ASTM-E715·94. 

The temperature scale In use at this laboratory is the International Temperature Scale of 1990. 

Page 1 of 3 ~.\1)~ 
This certificate Is Issued In aeeor~a~ with the condi~ons of Thennolog~ Laboratory, Tho traceability to recognised national standard and the 

unit of measurement rea~sed at corresponding natlonal standard laboratory.Thls certificate may not be reproduced other than in full except 

with the prior written approval of laboratory. 
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~~hiiu m~ilmnN~m~n1lE ~u1~6au (EIA) vtfalli~ii'~ 111'ilii~m~1J:{u~~-«al.J~ 1m ~nmm~f1lYl~m11Jii~1llu 
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.r11ilunmi1>1~!!a~N~" ''~~1u;,11i1~m>.r11ilunmi1nul!fte 

Nii~tm~n1u11rl'~nl>.r1tilum>ffl51ilii~~Nii"ll1mliiull 
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~~~~N~"ll1""iiuii~~1~"nll'1~tl'1~ ,~,i)~ilu mm1~ffn1Uttti~1~u 2 ..;., iivmm1"'1i"uu •~H 

J lti'J 'J lJ'lfl~ l ~ lJ ~ 1'1f1m \11:: 1! a:: fll'JI \ll!:'lh\1 ci 1\1 U:: 1'*i'O'J lfl ~ 'lf JV 
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vi an1 ua"m'ih11u;i'~~aemnvi vn< ,vi all v~nunmJu,~au mn 

!l151fllJ'Ji1U!u1~~fi1UWVO !!~~UlJ1mfll5fl1\J~lJ015U1J!~fl\J~fl~ 
ffl'J(flij 

- i'}W fflJ~'lJfl\llj',llu~ i'lllJ fl'J::iJ' tl~ vm.fll1''Ul111UfltJiJ lh.J 1 ~'J IU'U 

ua::cian~ef ~~ u riTw tl 'J::fHJU~ ~ 1 ~ 'lrll 1 H'iJ 11a.n n::~nrf 1 'I hs 

- !Iff 'lffil'IUlflfll'JINlfi lC)I'Ifi~Nafl'J!:l'lUvifl~'lf~i'lfll'JiflllVI'J }j - fll'Jif-nfil"lf!ri'UlJlln'Jfll'.iyf lUfiJllJiJatWUiV 1u'lfJ'Ifll'Jll~ffflUl1j;Jl.l 

'tu 111 10!la~ti'u mh~ 'I> 1u a~ "tl ri v~trnn1'>11~ w 'u 1~ ~vi 1 i1fuff ~ffi 1~1i ~fmm ~, u~ v n" 

tl~nd' 11'i1ill"hi aanevn u •1 u u 'l!l'tlr utl~uutlri v~tmn19n~ u 
..,. 0 "" :. d 'JI ..,. 

UU TWfl'U lJtllUVI\191 UflUHff .Jl'VI tla9lflafl'J!:'t1 U911Utlff\l l1lfllJ1l ff \1 

lJl n 1:1::n~ lJ » 1mf w L ff 'llvlmwnfi lJ 1ru 11 ff \1 a 'I 

- trlvti'J::dJuU'11JlW fi 1cttff1wflu rnnUU'1ulW1Jlfllftu'I'WflU:: 

til 'hJ H t1, d u'tnn u • tlu u u ~ !11lJ 1~ ffjj ,..;u u 1 'hJ N~ ~ 

m~uff'hHl1 1!1 ']tl,i1n1'll•»lJ'lf1iim~•11>vu1'ltll'i11m ~nn 

'llflU!Jil!~!>lil~~:JJth~~~:JJ!m~ilYltmtl~~·ttJJ 1Yl~UH!ll11Jil~ml 11fl~ll'l ~li;~nn n> nmi11rl'u£ 1m ~nm!l!l 1 

~iluflnmmumnh~'!J:JJ UH!In'!liilJl !!unul'l"ri' 
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!!1'11-1 1-!1V!Il11'10lYU1:iWl)'ll;lm1~~llllJ 1an 

!11'11-1 !ll'1flUf111W~iiw;lm1~~"1lJ hn 

uVIw ti>~'lllri'm·iwn;l;Mi'~~"llJ 1an 

1!1'11-1 !fl!m:;;l;'l11~~llllJ 1an 

!!VII-! tlf!ri'~>ri';l1'11l~~"llJ 1an 

!!VIW tl{htl~i\w;l1'11lV~~llllJ 1an 

!!VIW !l'v;iiu;J;'I11~~llllJ 1an 

"' d .... "" " !!VII-! <Jlifll:ilJ~ :i1'li11Q'11\J <IV If 1fi:i11J 
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1m-lm'iri!ijit~lll1~mtivutllfri~Huv~~ll·IO l'i1t~'\lU1V li'~llf~,illm~twn fiuot 1nn '!]'l,.111'v 
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U1"'JIIl~!! ~nlvll•tllvl'ln n 'ltm 1•tf Nll m •'l'lu~ ~!!11'1ll'v11 1m~ n n rl'l'lllJlD 11'11 tllvlJumi m u v~~11-w ff1\J'IW1V 

1m ~nnrl'l'llu11Jlmtll Vlltmli~ll~n~l'lvuM 1m ~m1rl'l'llu 11J11'11tllv11!mli ~u1•~twi11'lll\J 11>1'1• v•~ 3 uua~tv ff 1 
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11mhflu1i'Mmi1111f!mml/1mtllv1J 
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1m mU~ vu m1 ci 1tJ11V~tJ-lrf rl11lJf1rt' 'J!lJ'lftll'i' 1acJ H '1 'i . •th-lm'if1nlllf·mn1::11u~ -.lU 1~-cf a 1J ij m11l'i~'lf1ifuriu£ 
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1 • • • ~ • ,. 

H~:: UfllH'1'11'HI'Ufllj~l'l1'Wif111J~fl\Jff-1flU \J:::: 'lf 

lif11rU 1~1rl'Hf111'hJJti'uU nffnln hn~u ~ ·hJJti'u 1 H 
II) ~ ~ ""' .... 

'\Jfl)Jl'IU?l:;"ffl'i1'iiUUUffflU'flll-Hfi'J1:J~flll i.'1' .JfllJ 

- ·1h~rl flu!fi,,Uun11 1~ l'Ufl~ 1fiJ -1n11 u~u1~'lflrl'urr'W£1tll' -1 

1lf 'l;flJ'lfUi'tJ11JlUV nflf -1 fi au!fi11i1 lJ fllJ fllUHci' ~'illfl 
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'UV~Mut~fllm::riTnu~, 11Uri5 fl 1hj nin~iuJ11vf~'W~'lfnlf1utiun1'1f' fit~~ fl1llJan 20-30 tlJm 

mmmrmH'J1il'1'~u1unn•~1•rln1~Hmu1m'IJmn 1,; 
•wv~i,nmth•mru 2li'tl1'111f 

. mm '"ill~ 1ijtl1 ~ "~ u u H 11'11"" m 'If >I"" fi 1 "iu 01 U'lfu i1 u 

tn1hJ~1:::riufi11JJan4,000 IUV~J ~~h.Jm1ml:::r-hu4'u~uoffui11J 
.. . . 
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~ 11N1 U n 1~ 1!fl'i l::: tf flt'lf17:::\111a ~~~ 1111'f fllJ 

lm~nln-lruulillg~'IL~vJJullli~llliO~~lJ-lfl thuvululfnlig~rlllLlHil'l'tl"i l1l.ltlJ,1~n '1'1'1ltlv 

t.h:a~Utiimuuil~~H!m.lauu~ m11li.Ual;jalm~m1mn 
" .§ .,. ..,. v ~ ..;m 
~l!'llllft11JI~6!'11!l~fi111J~1VI lm'llfl~ fl>~ft111!D"'II 1Hm 

l~uiuilu~ilmQ 20-30 <l'1uil ilm1~u~'"1''\!' il~ruff~u~ 
nni' uJnn! n h)'~ u~a~n~l~1rloihn -3H' ~ u 'i -3vt'tJ~ ~lJ1fl 

tJ,.nvutitHi'm1ru•m11~1•'bJhim1n'"u11n ~,'hhi1111'iu 
Mun~n 

- uohl'11 iluu11'11, 111'u1"'ln~ilri•u1•utiu 1m ,m1 !11' 1'm1u - ~mmnilm1ummi'uli'ui'u~•fuw,m1u~~~ilu 3 fif' 1~u 
~ 1 5I " 5/15/ ' 11 1'\11 1l n'll-3V-3tlfl1l:U~ l1'l[lJ'lfl.J ti(Jl-l 'J fif '~ 3 ~•i11ilum11uifu~11~U'1ul'ilmnl ,~,f,~1u1~1> 

ri1J1UUll~ li~ ,j' 1lJ ~ i11 Il-l 1vi €J ~ 1~ f4 TU II a~ ij fi1'J ri 1ln1fl~fl11 :uf 
, •• d ,Jd.;~~ !'! v v ~ 
ll'Uflfl'flln tJ~U'YIIVHJl Ul'llNlU U11l9JfllJll~lt.Hff'ill~fl'il 

ff -lfllJ ua~1l1u n1 1 n"~ l~fl11lJI~11 \1 r.i 1 u Unffn1:11 

• ff 1 J d~ . !l01U\Jn11 filJl U'IIU11<lfi'!IV,111' 

- 1~1'1Ja' 1m '"nilu 1uUlu1'll'u1~otu'!l'v,~u1un~m1u~to ~ 

IJillJfl')llJil1lJ1~ft:U 

- .,. U'' o1d ..,.,~ 11511\U!l!J 1•~11>1J1 u~•!1U11\JV,~ll IUU11Ul u~•11~u u - 1m~ mJlifll'J ffm:n~ m;~ ~n.hvi 1lJ ua ~ n"f 1~ ~ 1u 1 Hey~ ni 11~ ~ u 

tJ !)!1111j' lfl 1~ m1ilmV~m11l:l "'tium1utu6 vu ~1ml 1fi 1u J ni 1u\)' 'l!~ hJ vfu~ ~ 1uil n n uti ,vfu~ ~~ u ri1u ~ u 1 an 1!l 
" ~... d <>I d l;' ,.. .,\ 

tlu1uauu~nuru•ll'lumufivummnto'"u1uunvumumv 

1 v ,f u 'llfl ,11\ m ~~· nm 1u '! tl~u v li'" 'll votl\ uri au'\! u 'hJri 1 ll ~ 

u~•ii nri1w~uvfu~~nf 'u~a~utiu 1umru ~ il ~uV~mn! n ~• 
]j fl1'i\lUri 1U'\J El~ tff U1ll fl ,__j €J fi fll~ 1J 

1
11.J fi 1 U'11 11~ Eli) El >lfi U fi1'J 

. ~ 

I ll"I'J fi'J~1llti'Ufl~9Jfl~l ff CJ 

,r "'1 ., .r d l;' t D :: ~"' d V ' 5I 5I "" "' - Y<UI'I fiHnl>fl~ 1J'IIUY!1Jl!11W~10~1UlaU lJ~fili!U"'UUftlJ - nn n Elff'J 1 ~ou u 111 ~ 1 'U 1u a~~ 1u n1 'J r-.~a VI u~u n l'J ffeJ ut11 :u 
'1'~~· •V V n•11" !11\J 111UI \J11~~ n11fiflff>lOOUU11HI'IJ1!!~·~1Ufi11 . ' . ! ;)' 1'\Jfl' ~ l ~U>VU ni urll 'li fl ,11 H >" 11 lU,j' 1'J!i1 ,fi'J ~ k U 111' 

N~~ ~:u~Ju11m•u1uJ,M5vri1111';hu~uum,'lM~·lu "J~mmi1Un~ ~mn~lu~ffn~l~fl1JaYiffVIl~fln 1lMmjl'llfl~J, 

m "11uti uttu~ ..r1011i "''!if 1m 'm1il m1ll v' ti u vci" 'h .~m~u<~mh"'ilufmn,.111111~•~~~~VJ5uwmmm1llv'tiu 

- ft 1 >a ~J lOci' 11 ~' 'l u ~ Mq UN~~~~ uil N~m•1111 ti uJ 1M~ u - OH a~ J 1 ~"a~ n ci'u ~ ,'] u1 U l1 ~ lJII ,f' !1'5 fl\1~ U~ 'jjj iJ 
!1'5 v 'lli ~•ilnneyuJlmHmuMci',M5v'lli i] IVIJ!~ [JlJI!ft'1 I~Ufll'JU' nflmfu fiu~~ ~~ lJ ~~sll u~ hlli 

"~"'"11u 1mibJilnml1J1nci'um Hl111i 

- fll'J 1 m~rlTi 1uli f.! a m~11u "1 flffl'Jfi"H
1

l~'fl CJ n%u11'1 tl
1ll.i - 'l~van~wfiu!lmJU!6vu~ilmllll~uwll lfl~>tnm>nJJ,)1 

<>I "" "" ""'"' d d .l.! '\Jtl~ffl'ifllltl~U flElfi9Hm..t W.'t~l1JU91'1J lJflfil:IUI~llh.J.'Ull-1ll'\J-39f~ 

lifl1llJfl-li1~'flfl11lJ~tlu "~ffa1mi1 1l~vcl1~'J1~l~1 1~uuff~ ttvi 

~,,) 1l\J~U!m•J 1 ~~~~~a' >tftfj\1Jll1VI~fl'U1mto u~~11U l U 

utl~otfl!l 1 ;l~~~utl1m<iluu~runm~ ilri1utl,.nvu~v' 

'lu1m<Tiu "~" 'li~n1v{1utJ'lmru!l'auuln ~ ua,'lliil 

ri•utl,.nau'IJv,eav5u ii!llit~U!ll>Wtil~van~u 

- 11ti '"' 1u t~I~U11ti '"' 1uil~mum ,.!lflll u~•'lu'l!u il ri1u - 11f 1'\JEl-.l 1 fl'J >lfll'i i 11f N1J'i fi 'YI~ ~~~~ 1Jfl'L;j (!J1VllJll'ilfll'J~~VlllJ 

'lhU~Pl'J1\HHltllf~fl
1

ll-i tJd1~ 
1b Vl~1UffeJUim~ci ~fli:'!Tll'i'fi'J 1\Jfffltl 1M'rllU' n-:nuu 1vulmla~!lNl..! 
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7ltl41lJ n1~ im ~1~ H'flM~ ~ 11ufi ~~ n~ If tltJ 

1m~nm'IVllulil1om~ullu11~~11lJtl~"Jli-m ri1U'UV1V li'~wr~rilu1'1~11'1'111 i1utl{ 1~n l'(hnlu 

th.IAUAlfll)JJJa,;'1flltauoJiuz m>1MoUOlJalm~m>mn 

. . 
v 1i ..,. ""' v ~ .dill 
~11'11Uft11JI'If611"1Q~fi111J'Ifll'llm'll6~ 1'11~0111111"'11 1fl'lll 

1'1 i' VltJl fl'i 1i ';j 7 lJ'l:f1 ~ u ~ ~ ~ ~!~ 1~ l( v lJ!rl u fJVi 1l 1 ';j ru 1 n 1 ';j 

l'i'11ilu m>'llfl•lll'l'llfl•1 m •nnn\im~ 1.1' nmi uiu~ua'lln•m~ 
)/ 
~~ml1a-11i';i';ilJ'l:fl~ 

' "" ~ v .... 
- '1/~'llu !11m>~ '111v• • "' ~•> 1 ij!'fflU ~ow 11"1!l•u1•a n~ n u 
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"' ' 0 .,. • Nrl fl'i:i::1'111 11'i tl'lf1(J~ 'i 11lffi1Ufl l'J~ 11\J 'W ~l'W 'Utl-111l1'1Ifl-1 

1m •nn 11a•1au 11'! n 'hil'i' 11ilu m>m~m•>n 11tl n•nu1 mz 

ufi"l'llr~am•1'!u11'>a 'hj 1•~ull'• 111'111'1'11a•1m •m>l'um1u 
a V ~ "" """' 

l1 ';i €1111'1-1 fl'i lJI'll'tllWrl-11i'i 'ilJ'l!'1~ ';i 111'1 ';i 111 

- m~ ,~~fl'lijfll';itN101~ - . ;n d .!1 • ~ ",j '. fll'iU 1 ~'i lr! (JlJ'Ut.JlJ1lJ fl1l:i::l11.Jfl1~1i'i'ilJ'lf11'1 UtiQ~ 1(JifflJtJ 

Ov11~ vmU m JJ1ruU t1 uU -1 U11ll uvf t~-1tm~-1~vt t~fl11lJtJatJ~fi u 
.,j <N .,d.,.~ ' <:!W "' ri ' tJ 

!\..! fl~\11flfl1ctl'l1 I fl ~'U 'W ff 1'UlJ1 fllJ fl1ctl'lJ 11'1UL 'W ff1'W ';i:i:: flflll 

vnr:hU~am:;::l'lll~tlfl11::-: larl~ti'U Ui:1::-:~~ ~hH1u1i-1~t1-1lJm7 

1r-nii'•'hJ ua•mnwul11•>~~v~ua.Jjfi'l'lflhlllnuthmru~ln 

woij•ll,fi'l'll~ 1.r'luH'u>• 1v'lni'~n 'hJ 
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11~~'1fl'lf'U 1 '11'11~ ~'lfl'!f'Ut'll' 111 1iltr111 :f1!J 1u m~~WI'U 1l m ~fll~~~u.iJu l>i'u'lleJ~ n n~WI'U 1 ~ 1mf~i'll'YI~ lllU~ ~ 

.r~Ju 11'11l''YI1illl'YI.M.!!vlu 1i'lri'~ iM.i'ue>ll11mv1'11' 11'11l''Yil1i~ ,gu t'YIIllu 1~'0 1i'lri'~ ~~~~uu11 
lJ!lll~ ~ 11>i'i'lle>1JI!Jll'l ~ lflUlU n~ mu lu11 1 mm~Ufl'U'YI i'rw1 mnn U'lfl1Ju~ ~~ ~u 11>1 ti' eJ u ( !!R) l'lllJ 1 llll'IJI!Jllll 

m'\1~ 11/2552 ~~illl'Yiil;)l>ll'lnlo~l'Ufll~'itml~MI'mm~'Yill~~u1~cl'e>lJ'IIeJ~ lm~nn~WI'Ul.il~1 1~11 

~1'11 fi~'lfeJ 11 1u nn ;)~l'l n lU~l'U n ni111 ~ 1~li' fl~ m~'YIU~ ~tnl>lcl' e>u (EIA) ~1 !Jil ~ n n11~ ~'lfl ll'mi'uli'u~ ~i'ml~ 

!111Ufl~ti1u'll!l~tlllli'l! l!lfl'lf'U tm~1i~~'lil'li'Uli'111i 

4. 
. . 
<V ~ .... v 

'II 'II V1 e u m ~ 11 fllllflll m ~ 'YIU If ~u 1\llll lllJ 

m~i'lmmmm~'YIU~~~n~cl'!lu iJJu~wunni'lmn l~o!!11ii~J11ri 7 

8 
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IDOrfl'illn: mlU f1 90,,ll 1 lf4v'dn 1m~ n Titm::furlnn mfl~ tlf 'U 

1m~mnfl'li'Ulil1fl,Li1Ul!LLl1ri~l!l!tN~l!·L6 ri1U'IW1ll 

lm~nm11'11uli'll~"t;mm11ri~mn~~ouM 

lflHrmvi'illmil1mtfiulJul1rinh:::~mhrmuM '::v:::~ 3 ullMmrr 1 11~J-d'~fi1u'tNI1~'!f'f Yilltl! 1M LL{I::eyl'I.I~U 

m1111''1i'~lJft im~m1uft~m1fuw~ 

fl11llfi~tlf'U~fl~th~'lll'lllmf~~ I 

.I 

& .... ...,:. !II !II 
fffl'IJ1\111'Wlm\HU1~ftfl1J 5 ~l'U 

I. 11fi'WlflJn1Vfill'i 

f-----. 2. 11i' l'i mmlhml'f 

m1hf'li'fllJ1I 1m~m1n11~nnfuw~ 

rmufi~t11'U~fl~tl1~'lfl'li'Uflf~~ 2 

' 1 ._, 1 ' ' 3. ~1Uflln11 'lfu1~ V'lf'U~~~1Jlj'IJV 

4. fJW1lH'l*1111 

5. lf~nll'ifl'UlJJV 

... " "" " 111J~lllfil111ml~llfl~ft1~'11lii!~U1Vlftfl!J (EIA) 

ilmn11umu'li' ~lJft~OJ ml'i 

~ !II .d .d 
lHU 1~ ftfllJ 1 'U l'i'U \1 

t'liu ~ruml'ifllfilff tliv~ 

fJWfllVn11 ft'1l1Y'Ilf1~1J!f11l 
ff~fl1J Hl1li~ ill111Ufl~ 

.... - .4 v 

Olrlll~Uft 

mnhnu 

52053.pUcp, 52054.pttcp. 5205$.pUcp 
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mmnnh:: noui11lnn u 1 tf,fu~n 1 A 1 ~ n mm:: fmT ~F111ufirm'lu 

lm~nm1~u1Ull)mftmml1ri~11UO~~)J-LD rilU\IUlU 

lm~m'ivi~u1tl1mt!iuuu11ri~mn~r~ouM ~~ 
Tm~mn-i'mulillr~st'iiumm~~th::~milfiOU1.f 1::u::~ 3 tttln~toi'f 1 \1~1tifl1humm'l11 rill(lj" l~m tm::qlt~li'u u'ilJ'tl tJm1.fHH1'UlU 61f1f1 

o G 'J) ..., <=~ ""' <1 d. ':V .l:, 
I) mnn~1~ tn1J~11Jl11J'\J<J\j~ Uft~~mmvmlu~mmntlln~mlftm~'Yi1Jl!~U1~~<JIJ 111J'YI~ 

mnh ~'lilllm'i''U liuod'tJi'I~I1111J!i~t,:i'U'\J<J~Illllf~ wn'li'U t!ll~lh~'lil'limh hi .J1til'U m~ 

l'U'Ih~t~<J'Uff~111111J -~>JmlllJ lUI. 2553 

2) Uf-I'U m~!'i'I'JI'U 11J1Y1~!~VIJ-tt~ 3 1 !lH nn ~~.J1tU'U nl~fl<Jl!! H)!1'UU~~~~ 1~11 ~IJ1J1m I~OIJ 

(1) 

' " " AI <'l nnnvl'f~1~)!1'UI~1~Ull~\l'U'U'Y\Ht'\11<J<Jn u~~mru 3-41Yl<J'U 

nm~1~11ftiJ1J1Yl~I~UlJ U~~IJ11U 2-3 lYU~llf'~cl11ftlJ . . 

' . . 
n1>fi<Jil'>1~!J1Utm~uo~lllJUt'\11-<J<Jn 

"' • -'" -K Q , • Q ,1• o o 
t'>IJY110nnu>1Jl!!lll1YI'U~'U •11>11JI1V1J ~:;-~~tJ <J~tJ~ 

r:bi'i'U 111'u u 'U tJ 1 nru ~.f~ u 'Vi'Ut1!1~1l ~ l! ~ H l! 1'U 11 <J 'U n1 Y1 

!ltJ111'u~~~~H l!11JUilfmhm!nu'l'iw;n~'M (JU~ 8) 

(2) m>m1~mpi1ltmt~tJIJ 

.J1tilu fiUI1!1~11qllu1JtJUnill'U!!lJ11'1l ~ (Conventional Straight Hole) ~lJYl<JlJ~'U)!llJ 1unn 

t1l1~11ftllil1mt~UIJ l!:;-u1.i'.-i~ii' . . 

.Ji<=~<V ~~I G I"" .... 
1 1!1~'1f ~ IJ ft fill ru ~~ u'U 'VI v 111 ~ n n ft 1~ l!11J 1 >llYl <J!'\1 Wi1Un'U 

• Q'"Q .:.&11" • ' ~10!0ft011111Jin1lJVl11YIIJ'li'U ~W 'lil~1J1Jfi11lJ1JlJI!'Y\'U 

'J) ..; Sl A I Q.l 'J) 

11 v ~ m 'UI1ll ~ tlJ<JYl a~ n n u >tJ'li'U 1~ m 1JJ 011'\1 v~ nl'U! ~ 1~ 

_,Q • "'" Q 111'mll1~l'fJJ1'Uu~ft~'lh~'li<J~nnuijtJ'1i~,u 
Jun 9 unutm~mm!lltJIJ 
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mnn111h ::ntlllflllmm 1 11' ,rU1Jf1 i m ~ nmm:: ~m~~ fi111Jil~ull' u 

lm ~fl1ni'illlUliJimLfifJ1JtL11~~lll-IO~f.JlJ-LO ti1U'IJU1fJ 

in~~ nm'i ill.JU 1ilim 11iuumni~ fNfi~ nuu M 
1fLHmniillltnili~"Hfimm11~~th::~miHmuM 'i::tr.:~ 3 mJrmoti 1 ll~11imhLL'I'I~L'r'l'l1., iluflj l<1n LLl'L::t111111'u 

1 o ~ d ~I r ..! 1 c:: "'~,... ~ "' 
:i:OlJlJ'I/V-1171~1 lUll:iiU 1:0 '1'1111'U 111lu'Ull1>11lHm'UUll~ll1>11lloW'U !11fl1Jfil'Ul~1~ Uft~111 

1~1~ '1Jo~l11ft11unmu1d~ ani1 'bJi1 1 ~ftu~H'Iu nmu1~ ~nlniiu~tlim1ut iiuti~tliu'l!u li'J1my~.f~ag 
'11'1~ U 'l'iu!U 1~ trl o U ~U11J 1 'I .Ji'~ 1'U U ~\)'1l~1'U yj a UN 11'Ull :i ~iu ff 'ft' l U~ 111 fi'1'Ul ~1~ 

aumwrhrmmr:o111® 1B~'U trlalfl'IJM'UU1flfll1l~1~ 

~n1~~u~H'Iumm1~ll14um~;~iuihiiu 1~ll'U 
ll!l~lfl'IJM'UU~~nlf ~fh'U~~llflHl'lllh (Shale Shaker) 

(JU~ 10) ~~u~miJ~lfl'YMulYTw'lmyaan~1fl1mlu 
1>1'1a~~llm "l~l~ a~~ii~.Y~uuu'l'iul'I!Ol 1 ~!lu~filu 
~~llflHl'liOlllli' 1U~Ofi111Jul'iau miu 1 tiH'Imi fflu " . 
lfl'Yil u u ~n m 11J 111 u lla tii utfl'YM u ~.f~ 11 g 'I nli'1 ~a~ 
~~ 11,11 n1 ;u11l'~tm~ll1 'l tlrl1 ;)~>~Iii 111 tl 

nn lff'l'iam ll~:;m;mia9imu.l fll:ilU 1~rln1u 'lu'li1~ 

.iN~ Ju ~~tli'um; 1u 1~ h1'ilnY'u~11!fuli'nll Nl'i1~nu 
d d1.:ii d~ "'' 11>1atll1J!U1~llfl!l~ UU~IJ'U'Ul~l!lfl!l,l11JU~ ll!l~ <'UU~ 

!ld1~11!lll!~ 1~Juu~ 1lf'lial11gfl11'U1~tl ufl'il 'l'iam . . 
' ' ' 

1 ~ .,. .,. a & 'I !J} •.,.. .,. U~ 

(Casing) ll!l~U~11!l1JmU'Iflll'U~l'I'WUI>I 111J~fl1J11 (J n 

10) m~u1ufll>llu~'li1m~u~111Jli'u1u 1wllllu;nm 

"" 'l !J} <::!."'> 
· 'U1J~11~1JlU1~ !l!l~llYOU1fllW'li1J~ !fi:i~ll1Hli:illl1'tW1 

1~>~m 1J1J 1 ~atllln~ 1 uu1nw ~1J1uti'lw5uilu ~mJ 1 

r' " 'l ., • ~ ·' ;, 'I ~ ll!l~uiJ~flU II <11lfl~fllJuUlu1J'U 'UU11JHll!l 

u anu1nJu 'Via m 5,'1l1u 1 um~u1u m;rnu~mn ~«u . . 
.,.; o•' ?I 2'1" 'U 1J ~fll'lf1111~1Jl ~1~11 1UI>II>IfnU !~UU~lu'U fll:iu IJ~flU 

t !J}t.l::...,.dr ,...lt • d. u 

fll:i \11!ll'U1\)''IIU11'U111J~ 1u 1~\>IU~'U fl11 ll!l~!Jll HI'IU 

vl1ni1 

m>tu 1::n;mlf111>t~UIJ 1 ~uHH'Iiutu1~(Drilling Rig) 1'11tilumm1~11 ~IJU1mtliuu~ fl!l~ 
"" '1"~ "I • ' ~ 1.l ' d ,;, ' <u I'I~'Uu1~1J11ll 3,000-4,000 liJm fl1:i!U1~1'1,fl!l111lfll> 'IIU1 !~!lU (Drilling Mud) m11lu'U'\11J'l11!l1'111U 

11~1J~'UH1lU1~ 1~UflU!U1~1u'Ji1~UU (.f~u.i;~iu~hiiu~n!l~'ltJI,OOO !111'11) 1.Ji'tlJnnll'lilii ff1UflU!U1~ 

'lui"~ H <vf,u.i 1 ,ooo tum!l ~ 1tlu uli ~tmrl' fimliui'J1 mtliuu) H1 11 ftU'IIil ~Vltfl'Y'li1Ul u 1~ il; ~uunn 
.,.. .c::~.d..,..J <!{y"' .,.. .,.. .J ' 
~1'1 nl1'li1J,l1.YU'Vllfl~'UU~UJII11'11~1U!W 1JU1J,flU 11~ 1Jl1 ~ !l !l~fiU n UUU! U IJU 1Jll fl\)'fi1UU 11 011 ~ IJ 11~lJ 

i'J1 1'1 1 lft UIJU ~tJ 1 ~fl1J1J\>1'1 U 1i 1J m ~ ~ \11\>1' 1 Ul11 g fl ll !l ~9f!IJU .f~ fl ~ !l ~ 1 tJ1 U 'Jie ~ -j N 1 ~11 i1~VIll ~11 ~ IJ fimi a 0 c 
... .:!1 "" t ... ~ .,.. ~ .,.. .d 

111111' IJ mm ~ ~ ~ atl m 111 iJ a~ nu~ 1u fill uti !l1J ~ n u1111 !llllU1~ . . 
II 
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IUfH'fTnh:: noufhm-;~ lJ lli' ~o~n i m ~ n11 urd'm~~f111lJfifltli u 

1 fl"j ~ nl~ l1'11LlJ 1iJ lfrHiiVlJLL l1 fl~11 U fH ~lHO ri1U\JU1ll 

1AHnm·lruul'i'llmt5ummri~mn~r~ouM 

lm~nm111Lmlllmtnuuu11ri~lh:~t9Jh.-muhi' 1::u::::~ 3 mJn~mcr 1 i~wlmhmmYL'll~ VhHlj l11n u<~::eyhn1v u7li'tttl{;lt1.1l'H.i1U1JJ ~tO{;! 

nmuf~~~iUHiJliiUJ:: (Wire line Logging) tviem1111l'eUI)IU 1l'1Jml'I!H'VJilm~'lle~i\n1u ll<l~ 
'Ue~1mn 1 wFui!mJm~.iu~lfl~e~l'i1u~mn 'li>l'un m11J'l'l~u fllll1l'JJu1inni>l' m 1rHh f1111J'I1Ulll'llu'lla~ . . . 
~.,. """"d"'"'"'Q !..,.dy Qo d"'' 

Ill e'\1U !)Ill l!IJlJ\ll fi111J11JU fi lJ IJU \liHl!'Ue ~'lfU'\1ll !l'Ju \liU ll Cl~ 1 U lJ N m fi! 11 ~ Vllfll ~ !filJ\ll1ij VWII ij ~111 Cl1111fi 

iuifu 1vie•1h U 1u fi m.h ~1iiufl'n V111'l'I'U ij~ll'\1 ~ ~ rl m~ut/1 m I~UIJ 

(3) m~fllll1l'llU11lJIJ 

1vie 1'11' vmu!llll~1nn 111o'lla~1111ll~l~ou•1flll11ft~nm~u J~ 1ui>l'mmmru ~~u~nm 11<1~ 

m1ul!J111l'1Je 1vie1~mfe1Jo1u m~11~1mul1'1'JIU11!11~~nm~u 1'1lu nm111::11ft!J1h::1iiu~u ~ riiJJ1~wvie111 " . 
'U e lJI 'II \llll'\1 ft ~ rl n! ~ lJ fl 11 I 111 ::'11\! lJ '11l'll U 11 vi ij 'Ill fil 1 flli Ill Ill ft ij 1'111 U! vi ij Vi 111 ~ ft! 1ft 111J ~ !Jfll1lll 'if~ 1111Ji'lffi' 

'lh ::n au n n.i 1'1 ilu 111 ~~ ij fllUlllJlJ 11l fllillll'i ij i tl mIll n!\ UlJ~ i 1'1'1 lll U'lle ~lh ))' u ~ lJ11 ::\j n n m ~lJ 11'1 u !l~ rlfl 

1~utl1ll'u~u lhu111m11iou~1~u i11'1flin1J'If1~11::1mi>l'1otltie~lmllwuu1u aumv1u~1U1111:: qtl~ II) 
1u mtll ~'l'IU1111lln11 au 11::1'hrilu m~llll~ Oll11lJll11ie 1'11'1~U11lJllfll11l11 u eu 1ft Ill 11~e~em1 

1 >1>,<r.Jld~' ~ i i'Q ' ~ .~ ~I eljty1\ll 11 'lfiiJU'l'IU'IIHCl\llll\ll'\11flllm1fll1 11ft IJI'l'IV~'l'llJ\llijfll~flCllli11::1'111UUfll~IJJ'I 11lJlJ!!Cl::l!Cl::11lJIJ 

(4) 

52053.pLtcp. 52054.p11cp. 52055.p11cp 

1 u fl ~ tll ~ '11\! llll'l1' ~ 111ll11lj lJ 'h1 Dflfl0i11¥1 I 'if~ '111lll<iffi' 

ir~Hfln11::1'l1m~111'111aJJl!Cl~1l'ft~11olJ (1U~ 12) il'lo11~ . . " 

11lJlJ11 ~1'111UU fl Ulll1lJ'lfll nm u 1>1lu m~ 1l'ft~11l.! IJ'IIe ~flU 
0 1tl 'li .Ji- ~ 1111~1l'l1111 U ~::I'VIfl '110 I'IUmlJI'IfijllHlnHlJ'If1\ll 

1 vie Mvi'u ~1111::li11111 J u miu flu ll111'111 mi'1 1\ o~ 1l' llll~l~lJ 

1• d 
111Jlfi'VIl)J'i 
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mni'fl'ith::mmil ~nntJ 1 »'~t>l,!H 1 fl'i ~nmm:::5tn1~fl11Uflfltl1u 
lm ~nwrl?llu 1\'l ill'l~ Lftuuulfri ~lf ut>~fjtJ-LO ri1u'I!UltJ 

i m ~n nvi'illu1illfl1iiiuiJLt'l1 ri~ffi n~{;l[)U M 

1m~m~vi'illl.lliJ1mt'fiUJJlll1ri~lh:::~Lij}lflt>Uhf 'i:::U:::~ 3 utJ~~tOn I ij'~uimilU'I'l~ll1'1fl Yi\Jtlliftn llft::\'fl\n.J'u 

7. uNum~VIIlllummi~illmtamJ 

111 n flll n 11 'V1 ~!Hill 'llllll 'V11Jll11J 1w iJ 1 ~ 11~ vlltl'll ~ 1 fl1Jfll1ll ~'Vl'U 1J 11f 'Vl~ ~ ~ 11 ~Vi 1 fll1~1'll'U 111 11li ~ . . . 
illmt~vmr~ 3 1 fiH m1 1 ~v'Ua a1jll'&h1'lmiu ~N~I'I11lflfl11ll~a!'V1~ ~~ Hll'lflii ull~l'htiiu nn N~l'l 
iJ1 mt~V1J w iil'Ufl~l'l tm~m1a1l~vialilt~a~il11'1n~ am~a1J 1a~n1ll!l'Ul~1J ll:;lall~tllvl'lfl n~l'li'Ull'l~ 

~ 

1'111l~'V12 

uNumnlllllulu!la~iltl'l~t~uu-k~ 3 Ym~m~ 

tm~m1 fll1vtWIUitJ11'11!aatl 
~ 

1ltlll.!atll'l 

I. lfiHflll vil'lll-llTIIm•livlJ mml•11l)lJ 1Jil'l>liivlJ 
.,. ' ll ~ ' !U i!l'Ul1ll"ll'llJ 3 U11< l'lllfl TRT·A, NMM-D, NMM-I 

ll\1ft~11lW~~lJ-!a ff1\l'IJV16 Ull"i!l'Ul111•1mJ I uti• 'JI'i'ilri LKU-ZE 

fll>1Hil'U1-vi6<hiiv~ I21l'U1 I. NTM-A 'hJv< TRT-A 7. NSG-A '\tJ!J~ NSG-B 

2. TRT-A 1uvHRT-C 8. NSG-B 'luv~ TYI-A 

3. NTM-A 'hJ!J~ TYI-A 9. NMM-D 'hJ!J~ NMM-A 

4. TYI-A 'hJ!J~ LKU-Y IO. NMM-I 'hJv~ NMM-D 

5. PDA-A 'hJ!J~ NSG-A I I. YMG-A '!uv~ TRT-A 

6. PDA-A 'hJ!J~ NSG-B I2 LKU-ZE 'luv~ LKU-Z 

2. 1f1Hnl>Vi0ll-u11i11'111ft61l mml•11l)lJ1JimliiVlJ Ill 2l'Ul111•1mi 2 uti~ 'JI'i'uri RTG-A, RTG-B 

l!l1ri~ff~ii~~fl'U ,~ fll11Hll'U1vialilliiV~ 4 U'U1 I. SNM-A 'Juv~ RTG-A 3. KKN-A 'Juv~ LKU-ZB 

2. RTG-A 'hJ!J~ KKN-A 4. NKP-A 'hJ!J~ NKP-B 

3. 1m~fll>li'l'll-u1111m•livlJ nm11l~'ll~lJ1JimtliulJ 1 . ' '1" ' ru 2l'Wl111" 111J 4 um l'lllfl NOH-B. NOH-C, 

u\1~~~.h·~~m1\'1a-u M l:u: NTM-E, PTO-E 

~ 
Yl3 

, • Q 

fll11Nli'U1Yl6llllliV~ 10 ii'U1 I. NTM-D 'hJ!J~ NTM-E 6. WTN-A 'hJ!J~ WTN-B 

2.NTM-E 'hJ!J~ NTM-A 7. PTO-D 'lllv• NTM-8 

3. NTM-E 'Juv• NOH-8 8. PTO-D 'luv~ PTO-A 

4. NOH-C ']!lv~ NOH-8 9. PTO-C 'Juv~ PTO-D 

5. NOH-8 'hJ!J~ WTN-A 10. PTO-E 'h.Jv~ PTO-A 

I3 
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mmmth::mmfi\'lm'ilJ1tf~olJn 1fl'i~nmm::1m~~fl11lJilrn\iu 

1m ~OWI'!IDtJ 1iJ im Li1UlJUl1 rl~ l1tJ fN ;;!lJ-LO tbtJ \lUlU 

lfl~mmi'illuli':llvmilullLmfi~mn~"'ouM 

1m~nmii'llu1il1orni1mmmi~ti7::~L9lilOLOtJM 'i::u::~ 3 ntln~mff 1 ~~wlvllillnNL1'l'l:l1 i1lllll1nn un::f!hniu 

..li.c:~"' Rl "'"".% 
'lf~ln~IJU~~~H!ll'l ~'II 

I) r~~ '1111 !I'll ~'li'~ \l~'llnff1~ n 1Hill'il u 1 fl H nu ff~ Nfl11m'li'1 h~\) n.l' ~ ~ ti un~ IJti'l nnn u 

t~U1fl'UU'Il1'VI1~fil~TII'll'll11m~m~ ~~1'1'1'11~1u~~~!iu~ 1m~nn fl~m~'VI'U~lntliJmHJ'II~~fi1~ 

10. 

~ 'JI ~ .,..,.Q ' 1 .l .d ' 
!JilH11'1'iff~ll1~~~lJ ~~~~fl~U~~ IU'lf'IJ'VIlJ\il~U~~'lf1'lf'll 'IJ'Vi'IJ'VIU~~ff1'11~1lJ 

2) ,Ji~i'uf;i'ui!~m1!Jil~t'iiu'II~~VJmhul>l~ 1m ~nmli~'111mui'uui ~uri"! 'llnm1 ~ vh 1m ~nn 

l ~1~!Tl~1~U~ ~/ 11 ~ ~flli~lJ1 m l~ UlJ l ll'u fl11 !Jl'I1!Jl~ffJJI>i ~ 1 U 

3) tli~u~~ff1'1Jfi111Jl'Ji'1t ~ ~~~~fl11lJ~1lJ:iJ~ l'IJ fi UUQUiJ~ 1'11'11~ ~'VJfil''hU~l~ U1'Ji'~ ~ l 'II fi llff~N 

. ' 
<!I""" ""' 'l'i'll'VI\il1l'll'llfil~ 

m~TII'll'lllli11il~t~uJJ~~ 3 1m~m~ 1uuu~~~~ff 1 ~~~1tilum~ftmnfl~m~'VI'U~~u11'lli'mm~~fi1~ 

u~~'lfllY!JTI'Illi'tmdml~ fi11JJil~!'ii'll'll~~fllfli'~ fllfll~ fi'lf'IJ ~~~~u~~'lf1'lf'IJ;f11U 'l'i~~lJ fl'll lt'l UU'UB'Ul'U~ 

i'ffunnftmn 1m~u~ s iitmJJm~ 1n~1'11t~ 1~1~ 1~~ncff~N 1m1 ~~~~li H~1mtu1vic!l1t~u~11hmllu!l soo 
d ' :; .X 'JI .d 'JI ' .l d c ""' ~ '1 • • 

IIJ\ll~~ 1fi!!'IJ1fi~ fi~ N 'VI~ 'VI~'IJ ~ 1fifil~m 1~ ff~'U'U~ !J~l'UB ~Iii 'II 11'U11 'Vi 'II 'VI\illl'IJ'Il fiU~~ ~U lll'll\il ~ ~1111'1 
' ' 
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u.S ;r.;~f~~~-~- ~--~~;;;~~·;·.,.;,u -~:~n~•=~, 

u.7 m ... 11,;~•r..,., ... fl.l o.ll'lirl'~''~ 
01.11\IW~u ,,rn ... ~ul.i"' 1\.'llllllll'~~nnu ll.lnn:~• 
<nr.JnnohuRil•~<p_"".r o.m:.m:iio 
u.B1i'n•:~lfo fi.IIIID,'W'no~ o.lnmll 
"·""D;!J.~ · .~;~;:;,-".,:~o~R1l ,,~.;,n~.1nm1l 
~.111:'1:'11!'lai"i OI.Ml<o•'W'nw 
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.r,.,-r~ ohano ii"lU<'I 

rhuw~Lwtr; tl1\ln1din 9i1UAii~~~uu;~ ~1UR\-IU.IN\-III"H ~1UR1U.lH'lR1~ 

fi1UIIth:'1!1~'UA ... l-Lfi" tY!i'IU1Afi1UII'IIli~IIIJ fi1UII 

R1um:iin 

\m~11J fi1UII\-IU.li~'W'nD~ tl1u11\m~11J 

fj11U.n1:~h!J fi1u11i~~:u.un 

~HJ!tTHn u1~1:rh 9\1UR~IJUiW'f~fi111J fi1URf!ll1h~ fi1UIIU1~1:rh 

fi1UR0.fllJW-illU.1 fi1u11ii~non fi1UIIl\U.ll~flll1 _,.,--
~T"JJriv n~1n1A1fl ~1UAfl~tilov fi1ufln~ fi1UII\-IU.D~fllJ 

------------l'---·-·--··--
M111fl fi11JIIl\U.N~n~hUII~~tJ1~LiJD~ fi1UAII11JYI1~ 

ii11JA\-IU.O~n1:~~ 
111J 3 v"'~lli~ 141J 6 ihllltl 111J 21 ~1UII 1 ll1fiU1Aii1UR 
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flmmYnhih~Mft1MlMqiDy1"Lnm<tlmG~'t~P"flmn'lnJ''ltb~" 
g,u"'urla (YH'I. 2537) 1h::Lnnrla tnlmnhib~iJnT1lnl!WI1 

i!11<~ lliT~mhil'fmL~lli.J lil'ffi1Fn{uum.l"l:;ln1'lGi'l.J ')Un:; 

i'l1"lii"n7lh:;U'J!J rh1fl~::lnimi1..J 'I Yl11'ilYll.Ji1fi'lD~lulmu.'l'fll1mS1" 

t1!W11l'l1h~1~1.J, 

fi1fl'l'lllli!U01YI~i1.J (pH) D~'l1J.'li1..1 6.5-7.2 

tJ1mrn1fl~~~un5'1t'J L'liu ·iJ,.!l11 Y~::rf, lLfiYILiitJIJ ff..1ndi 11!l..JlLY~..J 
Ylu'll"uEJIJ1n hiLfiuiJ1YI'l".r1UflmJ)'ll~ti,mmf'lfh'ltlumru1lr1fl ihWrN 
tl1ll11l4l~~mri1J'ufliifi~LfiU~11il'l"S'l1J. lLiiiiJ11J'lllitn1WLJfiV~ll~11J.1Mqjjj. 
fi1Lfi'I.UJ1YI1.FU 

tl1mrn1n1Y~1fl1fuEJ1J.'f'l~l'IJJ'il mTilhlwu 

iivnm1 hwn"'1ltlll<tJit 1n.t.!'JUL V1~UA~rfurllnAtfitJ~Ihul'tlqi iim1l'i1l<1'li11llii:Yl'lf 
li5u"] EIA~tJn~u~so,..i] 

LtmtJ1tJuLYiEJuliu111ii'I('!Ufln.t.mw~l-L fl1mh~n11'1flm:n1nm11~~u1flliDlllL'Ii~'l!1ii 
uUurl 25 (w.l'l. 2547) ;u;,' 
):;-111fi1!1U.f1Nmwiiur:l,rl.h: lu'lf\(1 ~Dn11l'lfthdtl'!n!5u "J "UDnL Yoiiov1m ~ Dn11 

D~D11'1"£JuA:tnlffi1nnll wui1 ~"Uuit •rnifijtJi111 rn lAYo:You.~n ltitfiU.111fi1!1U 

)> 111fi1!1U.flrl1111WiiU.fl\itJ1:; ltJ'I!tft ~0011 D~D1fi"EJUA:tnlffi101111 l'lUi1 lfi111(U 

lA1'1:wLinR1ulYoqjbiLfiuv1m!1U. EJm1u.t11mnunrn\tf'i•"UlYof!itiiuv1mpu 

~•mh~au.nu\y,qj !i:nf)D11'111ft,htilulhlli"uYht~~ Muri umll'iluv (Ca) 

uvnihoiiuv (Mg) Ull: TvmnEIL~Utl (K) m1titl"iv1ru'l!1~i11't\11lu~ht!iri1;H dbJ;nn 
iim'llii~uhin"uVl'!!tilu;htmtv1n ' ~ 

• rfli~U11H'IlOUIJ 

Omtrinh 

!il a~tli;jnlffH 
.: .;~ 

illll11ll1Dll'l 
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Q ~ A ~ 

n1~ ~-13J'IUH'In~·t1'UI1a1.UO!il'!ll-\ LLi'l• 

aJ11il~m~ila~n"n<~•nm'!I~J<~m•nu~~~~11ilaaaJ 

.!l'll>WYI'H!'IJ1 

11fvunn"i~wnn::~mn111J'11V11iu (fllll.mrl~" J, 1V~1ill.Lifnu;;nmm,:,Lliuvm~ lHn) 

~1\hih: uum~ruJ,,Jiuun:ii'~t/8 QA 

~wn1.,1::u ~~¥miiu1Rf!riaw;,~ ~1WLii un:J,lrM!h~, \\U1: ~~~ 

~·nuUJu'iL1111~ui'll1iilama•i'iM11ti~<Ldo"ll'iohi 

t.hudauonmnnn·u;:.''"'''";~~~:6:~'±""~~~~~~~-, 
no11nin11inill'!rill"iiu 

• "Ji1~n1'lriD"il..1]l\U'il1:: m~::ri'U'U.l'l1..1l"Ji1-DEifi 

• "lhJm·n·;;n::Vi~~il1m·n~tJ1J 

• 'li1..1l'l~HEl1JVi~1J/ nTH.Jfimr.lT1.4!1ll.~~!il 

• 'li1..1nT"S~am~1u"i::uuria~1l~EJ\l 
o A ....... . 

• 'JI"1\ItJnLfln'VifllJLUI::WUY'Iffn1\'f'llll.'YI ' . 

!i!lllon1rnnn1ff (~\m::oo.nnnn1irinrli1" 011111-ni,) 

iiflw,uJ",uiL1runuuenf~r.'litilut!lun1~'!1ut{J 

OJ.i"1J.JDU1.Uil: 2 fir~ 11'iilfi1Ufl11UU\l.J1:RU 

·hriflfl11Uii'?'l.l£lJU1\IYn\l\l: 

'·' ~ (@ __ _ 

l•fl\v."'ijfi,fl'!UIIioliJJoJn~uitiillli'J'liOJ~U11l'lnnnii~~'!Jil~_n 
:IJ1(;)1"n1l"a~>~~>~1UfJ~,;a;,;;;;;~~-

,.::~mau, (t"u,1nnWJ"fth"1"1JO>ltRio,u-n1) · · ~n';l1liltRlllru~\ll\ltl1mfl 

tl~:'!l~ti'uvlu{ui~null:liiUfl1mM1, f!JmlU<JtilJUilU 2 ti'tJmirioun~1riOrilJvl'iovllll 

UJ.I\lJ1lllh:'lrlfi'liYrlli 

IJURi"n1>1m~n~in11lf1~0J uuin'b·111n11rio ri~J llii!~l~o:~"ml'lrlfi un:l'I;DIIlin~ 

IJ1A~n1~WOlR1JJI)tlln1nii~ulR.;iJ JJ 

· • fln~;~m:<r:JtiiUJtJ;nlll'l!ll'llurlo~1ni 

'!ntn1nJ"1ilo~" (011liiR1lTNn1n::tJ~mf~ nTn::tJ~u'llo,tftu""~umi,J,, 
.,..5 ntiluJ01liifl11"11JmJJ,fl,l!Tmn;ii 111 n11ii miloJ 'lll1i1,-AfwlionnJ t,;J,II1ll1lnl:U10 hn 
l-i;\lmlln1ll'll1ii"1i 

li1lll:U1U111DrfJ11DlliU lllW'ii J;Ju 11i0110:ri11, AJ~!tl'oliJ,i,91~1ltu: 

•rfll>,)'j,:IIUlilJfUJlLiULin:iJtJ!j{!n 
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\i.nFI:jnlll\JMUO (Ol"lltlflOlJifMfiJ 

l'i1n11tlli1nl~ll'ioti'~llitYiiln11rio«fl~~ut~1~un:nuutmt'li'1trhii<htilu 

• ri1tn~o~\\IJ1LlUU lu"iiuti'u.ii~:limru tftmio~Oun11ti"ntiulJJuomlliW11niiriw.un li 

nl'lli~nlnlOJtRu ('IJOJtftmnnfirinnlA'utu~::ri'lli'nJlU.) 

fmn1uvm'l!u:1o~fu~nllnulllt'iiu~l'llllln~fnl..lun11tilii11U111!~;jlllloulUU~ifurlintilu 

mu1:u~nn11'inun~IIU LLn:lbhlthfnoth~IJnii .,--------...,.., 
fnuill'llo~tiiuo~unTJu un:'11o~tii'ull.io~un11u 

OllM1nriuun:~w11tiiu,il~tnuttrin:th:tlll'llu 

m'l!u:jjn~nli;'lltlmi'nt ~u 

tflntBfiu.I'I1~1J (ttiiJnTr.i·,""1"1"rlo"fi" nlurio~<rniJ"h~lf!!) 
lli'1111lllfunu~lulioJfiu vnurillliiMilnllUL \1111: 1111 

W~l11ll1fur;[futv.ul ·rn.ffo ~-fl\\11~fl'lll1oiiuii1Tiiilulin~fiunlllf111utv.IJ'I:ft"u 

th:'ll1ia.L•tuf-;o ~nlillfllnlil~ lnHn11 hitt:ir;[th un:'ll111ilul'io~1nlif1Ul11:1111U 
1h~111i"1mh~liou 2 ri~rlnV 

DU1ll'lfu~J1:tiiuun1nlfitiiin"llun:ri1iuhi 
r;ifut11U11.li)u"iin1lll!1n1n11anf!ntn:nmilu 

~Jll1fld"i1Ufl1Uiifh11UflOLi1Jtfli~nffl 

··~ .,. ,,,, ..._, 
\.~ -·· 

m"l~JmlAIJ (01Ulii~HpJ~Ll-1'"!1lfl:~l1IJiliUl-11U~Oihun;n) 

·h0nn1111lhU1"111'11\\U:UUL!i"UYll~fiW!IU!i~nlllfl!)\o\111Ulfll)lll.l'l1:lftU111Jill.i1U"!U'l!U 
un:ri1iu hrrifutv.ultlfiu"iirnun!J~,,~,ttn:ioU~ilu lun11 litiumJ 

fmi11hmiioufi1J ~ llll;j1it ftu111J1 \iuotiwii'm1u 

lliimiluJmwuliJilll),l!tln1nl"ll'iOtfl~O~~~n,,ulnlllqjl"ll'li1Jn11'1111~1\\"U1ll'.i.U 

mu~u J:,lllin1nU11lJil hror.~ 1um1U'Ii"'llo~n1un1w-uli~ll1mn 

~~flho,'"i'ili'1111t"1flfll"111Uf111Ufl~fl11l\Un11>11~1U'it1Illif"Ui{rioHi"1~lla:YLl~l'!)lDDfl 

i!'llfl11'1 o1ii;nu.1JJ-u na:::~l11Jlhto~riu 

,-flfll'i'nolri'uua:fl1n1fldtllf1n'lliHYiU"nJluhi"IJilf!11ti"nllr..t: jj 

1:1JlJ011i'iln111fL1111YlOUllJU llU: f!1JlfiU1S \lit fiUJl'lOfi-U 

i1"U1Ul'lli"n~1U 

fi1\\o\1iqtln1nl"Ji1~0-uli"uli"1111jl"lfi90Li1Jiy;U~Yi~IIA:tiiiJ1:au 

ii!lliih.\v~U!ui'IUllllA 1-uifufttm~nl~ 

~~fll111ii!Un,nl"JoJtiUO~Ilfili"u ll~:IIIWfll~~-11 0111 )1'!1!;71\ 5: u 

vhJ~ tl1:i1~uiiundflliiln11i'ln'll"o11tlfiu1'in1ut11-1Ui!ti1J 

1\\IJl:lfll 

>-fllll'"iilll-lll\l1:fi1\IJ1Ufi-UHnl"lll'lU1U1Aiii1~\mii"i'll1 

1 fiD1DJfun11flDUIIUOJI 11'!n11nf~m \i u MYl~UI'ilJfi onrnn nA<1fl11Jfj;;;~~~i{r;~Rii.Ju 
• U\li'inilii;;n111iill~u"<i•"f! 

~ru.n111 Ollllff (n11~J n1:\llll<lln n1121"1'i") 

ilfll'l1UJ:1\Iunu-u~nfJ Yhitiluuiummh.oon 

nthJtl"<Ju1-un: 2 n.fJ ll'iDfllllfl11lJt11111:fiU 

illi"fll1111lli'l"IIOJtnUn1\o\U:UUlft\ll11J1J\I!iJ 

"II OJ imJ011 fflUlll. i'jl:lft"U111J ~1-illl"":llJ'll\1 

1::rl"mau" (tftuJ\Jlntfl~o"Un, qUn,nfnl"liQl:::) 

th:"lf1 ilJW"II;:u~J1:tJ:I1A11ht ilun11 l111J rm un: 1J1VL11l11JNn~u~o~n 111: n\J~1J 1 

• M1~1101llfl~i!Jffl~ lfi~0JUIIfl111o~1UHII1Wfillll: iin1~\il1Jffl ll1ilth~A~11HUO 

[ ~~~~~.;~~-;~~~-~~11Vi~,;;-~~;~ 
· il1"1"il1-~1:iilvdiuJu1t1nlth-uriil~1nii 
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rrlnu1 n1A'W. mu:~mn1nJ'1 1~" (Emil ilA n1uhu 'ii D"111n TRant 111::) 

1-fll'll"ih:UU1DJi'tni1L~ULLil:ii'~tlfi!J II 

Lf'll>ii">~Lf'lhiflu.y1nn111'f1:'1h~uu. 1:~min lu.vfu.rltiiurin-i1nn1lu.J1">~L'f1: UriourfJ hiuli~ 
fiT'H1-flljnLll1l'ln11JU1n1J111ijnLllll'lfl11 riD11Lhnn~ulUH1.un1'lriotrl'l~ 

lfll>iiUII'Il>fiU'II11ln11L'i1:'1i1Jflll1~LLil:'li1JrilJ '11:11U111Jll.1\tftw1Ji1h~Jlli~U<511Jl\£ 

trnui'ulfmuua:tfll:Hilltf'llffiliY1nn11L'fl:lwrfmi'n-nuiul'i',~~IJl:fiiJ 

,-nutiJU1L1lllrfurliiiiianlRLiinn1,-J.lliLifol\LLil: 

hi!lu.Lifou.oon'lllnrlll lnvult1rnrliiionlf'l 

tlutdoulli~li'1urf\4fl0llll;nun:ii11~1:U1uJ, 
ROIJ1DUL itnnu11u h!titiorimiiu 

~1.11~'fn1,-~~~1.JJ~mmnli~u"J~Hf<JM 

0 1 'ii tv! 01 'i11 fhJ Lii U;J 1 0 fiT'i L;J 1 :;'lf1\l ~ 1 \1 

- J 'IIOJIIIQ1'1i1UL11:\li'Ji1Jfi1J 
-~ (n"'J 1.000 LU~1~Jl!liiJIIIIfiJn~nuiu) : 

I lioll Based Mud (OBM) I 

'------------"' 

[ u;,;nriH·n.,o.>•~u;ft.t.;-uo'I'V'" ! 
01 n n"n 11• q<l M,M n" N 

--~]--

..... ,.....,\!.. l 
j ho.n11\!11i111111 ... 
i ~-•htht 

lll"JfliJ"lfUJ (D1;}Lfl"qtJ'al\-tC)Lifl::fl'11JJiihli'I1UlUl~i:j1;}n;}1) 

hll-JlJl11ULiTllDJU1l\VI1111.1.:UULli'Ul11~'llllri~ 

fllllfl!JliUlU fnVttll'll:ufu.mJfhU'l!U'IIU 

fl1UfjiJ,r1111i'n,nu11l!n hio\!1l1Lnrn.n 
. . -'IIDJill1Jfll'fllUIUl11JUil 11'1Dilflf111UllfUI\1U 

'IIDJihn1WYI11UR:lnHiri"1mUU 

,---------, 
,.,,.;"'t"'""' ..- ... 'IIOOI\\~'l'li1v•~1:1ui,JuU 1 
J,rio11>i1w11i..._- I (ij1iiuiin~l11ll.OOO LUfll) I 

1 liJ1a111.1211~ ; 

H.~:::·:~::';;~ ~ 
.. _ _i . --~~~~.~~ .. ~~~~tinoJ'iu•~;,ri,O .. ~""'"" : 

A1Hi~oil I:'CUfl,ffl~·MMn 

! 
EC~ .. -IW<'" 

""'[""'"knl>i<iiou'"'!'" 
~ ... ~ .. " ... '""" 
~-~-
; >i>1Uiitl•=fu•t4' 

L __ "~·~·MU- -·--· 

EC•0..-1-\0I<n< 

""""io[n'""mlh• 
.,,.,~,.; .. ,~"'" ... '"''" 

I 
"""ri""""'"'" 
riu .. ,.httl1i••" 

nn;iArllTliD.nftu (n111.rr.n1~1~t\1ll1::l'IJJD1';llilmmWIKiD1fiJ'II'U) 

;,.;,Jul~nn"'tti'ul\Jolil!!1m1nn,-1Jh~~,ul!fllll\'lfl111J lun1~ifluiu 'lll.ltb ti11uun 

ua:lll'IIO~I ~uiilln'MU ltlri1;-fl 

Ln~;iiuun:Lf'llffiu¥1nn11L111:'1hluu.1:1Jill'rn lu.~uiiu'iurini'1n111 l"Jl"' ;n: Uri ou if~ 
himiJ f\1111~fl'lnln1yj us:ltl1uudiuuriun11JIIlfo1f1Ufliiiil1l'I~U riouthna~ultllu1u 

n11riOrrliJ 

lnt;\iuun:Ln\ffiu;1nmll11:'1i1lnnll 

un:'li1llh~ 'i:11\J11Ulhhllulli'IHJl\l 

~\liiiJ\4.1 
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11ml'lli1Tif,!!ilil-'lf~IUJ (1~1Jll1T;)1JLITII,n"l"t1D~~") 
ii~1n11.Tiunu~1ulio~fiu m1Jfhll.v.l.Wiim,IJLV.IJ1:fw 

iiY111l11fuclfm IIIJ1 ·rn.fo~-nii11-H1JV.7o !rnfi,tiiil.mi'o~ fiun11Jfi111JL v.IJ1:HIJ 

th:'lflim.j'ufiol;!mi11R1'rllO~lfi1JnTthiuric!U.1 un:'!fl1LhuiioiJ1nli'J1ULl1:nnu 
th~v.1hotiwl'ou 2 o1iifnf 

f!'11ll1rl ln1ho"1Juun::I'I11JJLlfiD~n-u 

·rf1iivtno1fiuun:R1n,~illnn'!IO~YIIi'nnuli'Qn!pln-n~>lll: ih:uu 

i'nhi.Gqtlntni'Jo~ri'Mmhul.jnflnoF.hJLriu~~oun:LV.IJ1:fl1l 

i'nhl1hioJll]1lYW,u1nluvfmTinHm1 

~-nl11Uut.lull~fllun\lri'\Jrm1u~u1\J11liio~lnli'ti~fll.;lil,il~;un11 
fiDUflliD~LliiJn,,nfqntii"''fit\uli,~n 

l-fl \liiiqtJn1nfJl"D~ ri'uD'Afiriu 11.1l:w.IUfl11i'fl fi11LIIIj~nl5Ufh~ ') 
il1:i,vfuiiun:i'Ahiiin,,ilnio1ll.l!ju1ifl,unr.~uoth~L\IU,:llu 

i'Alv.1im1ilfiDlJ11JLYiDfi01J!fllO~fiOLIIIjfl11nfi'1,\\0 

LLO:IIIIj~f1L(iUfl1~ ') fi111Uf.llliifi1l1Ufl 

~l\lll11'HI1ll1fl A111JfD"Ua!:LUIJll-i1..t 

fiMf~thiD~l~lih<nU\11\I<l\1 UA:iifi'llii\l!f<l1J10U l~ilAfiUIWI''hJ 

mMhi;rfil~L7mu~O~fl11l.Uiiuv.1uil~~'ilu11ii11J1'il1nm1L ~1r'i'1TIID~ lmJn11 hi 

~1Liium1un1'11lfluri'uii 

1- nn•·rmfi111N~11lua1n1~ 

l:_' li1 co. N01 un: so, ho1n1ft 
------------ ----

f!tlllll'l D1ii"lD"1Jmm::A"l1JJLIHDI'IHiU 

.-nrlrrno1fi"uun: R1!i'11 r';!tllnn'II<J~mrnJ111. lli!Jnlfll An~>tu: lh:uun11i'nm1rrum~ 

OU1JU ~~~=!fll,fiU1GhiLfitH'I'Hlri'U~11.11UYlli'l'lnU 

i'n\J.I1iq1Jn1nl'iloJri'llri'lllb\1'4flAGOth~LfiU~YlOLLG!LIIU1:"1J 

-.-n tliii lit~J!l]IJ\'jlJ1U1G lwf'14irtA1JI'l11 

i'OLhiiiuwuil1:R1unuri'ulll'l,li.YlU1\J1niiD~ 

\nRI'il!n Ly;D10~i'1JI'll1fiOlJ~UD~ 

1 ~~~n11nl~mii\l\iitluvi1Jii 
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Observation and Watef Disposal Wells 

\NO! ~o l"'lf) 

I 
... l 

w~ .... ,,_,,' 

r.l<ln11-ii~<tnllri11~1Hlllfh5,_.<J (EC, pH, As, Sa, Cr, Hg, Pb) 'l10H'!'ht 

~'\.HI'l~'l1wli·Huu 'r'IUi1 i'·n"iHim1V1v~'l'ln~1ihhm.i1\I.Lnm<ti'!J1m;nu.flnunw 
4}10 112547 ffiii.h:1£J'lllf>vic:m-r')-3\l. a~·tn1Y1u.iJri;,~§tJ 4.15 1Jn~nn.·~-ufiu 
ll1'ii1,3"1U.~hu9i;;n1'Hn'd'll1n11!J (rhi'!\l>'ilHi!..ilfi\4 3.9 lJO.Inn.) 

U.~l~<Jt~;nmnri1 Baseline 'lj<J~"11WW!HI-J\~ufi1m~m1d 'r'l11i1 ij 

ri1L"~tJ 5.22 un./nn. ~-J~-Jn·hfi1L\l.~t.J1J<J-Ja11~\41u Cuttings (4.15 lln.tnn) 

u.A:l~D17lJ"i1llfi1a1"1YI\4rf-Ju.tlamHI' 1 wui1 tn~...,u1uvf ... YILtHl1 iJri1L"~EJ 
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FHiilUi'il~1lltl1llJfiYII11'UlllilnlH/~:::'IllJr1Jfl~t11llJfiYI111'U flf~~ I 

lfls ~mni9llulil1vmftvun11ri~11'UD~~u-m rhut1v1u utltHIVt'Y 1 i~111YI!illl1'1~11'11!"~ i1'tltJ! lan ua:::q1t~~lv 

mtH~ I .u'fJl;;!i'l~11t/ 

~~~ 
lil'U1'U~YI fJ UIIUUt'YEIU(lllJ 73 73.7 73 82.0 22 81.5 74 89.2 242 81.2 

li lt.nu6i.u'1~1JJtl~:::'llJJ 99 100.0 89 100.0 27 100.0 83 100.0 298 100.0 

I. '"" 
"" 60 82.2 51 78.1 20 90.9 65 87.8 202 83.5 

mY~ 13 17.8 16 21.9 2 9.1 9 12.2 40 16.5 

2. .,~ 

~1n·h 20U 

21-3ou 1.4 4 5.5 4.5 3 4.1 9 3.7 

31-40il 15 20.5 18 24.7 6 27.3 II 14.9 50 20.7 

41-SOiJ 26 35.6 24 32.9 9 40.9 37 50.0 96 39.7 

51-60iJ 17 23.3 9 12.3 3 I3.6 13 17.6 42 17.4 

lJliln'h 60 ii 3 4.1 2 2.7 5 2.1 

14 19.2 15 20.5 3 13.6 8 10.8 40 16.5 

111nU'uh'U~1'11nTl'l::A'uinti'YI 4.5 0.4 

1i 1HU'lfi11J'll'l10111:::fl'u EhlflfJ 1.4 0.4 

.u'u,'!1ouri1'UJJiimflt~u~alJ 2 2.7 II 15.1 2 9.1 5 6.8 20 8.3 

lf'1Ht7 lfffl TiJD'UlJ1U~ lUfl 1.4 1.4 2 0.8 

17Tl1'jj'lill'l/~m~~W"}~Ifl!l~til'U1Uill111 ~l!u'U 3 4.1 5 6.8 3 13.6 1.4 12 5.0 

'UlfJTlDlJYI./ 'UlfJOI'VlffJJ\.1~'71tJ1:::'!il'Uf1'fll/ff1Jl;ilEllJY1.1'Uff'U~ 31 42.5 20 27.4 12 54.5 36 48.6 99 40.9 

~thl!lJ'jj''U 33 45.2 14 19.2 4 18.2 27 36.5 78 32.2 

n~mm.lmm/n~wu.h11uln~urji'*J, 1.4 8 11.0 9 3.7 

"ilUt)'l 1 'U'!llJ 'jj't.llJT m'i V'U 4.1 13 17.8 4 5.4 20 8.3 

app1_520531abl J/2 



2 

"' <1 ... .. d t.,; 
flflm'iri1111lfl11llfiAil1UIJ1t1t1Tith~'!ll'mW~tnlllt1\illlfll fl'i.:Jl'l I 

1f1Ht1Tifi'~tnl1i~'il~tllJIIHfl'IHUD.:J~1J-LD l'hU'IIVlU mJf!.:JitH'I' I ij'.::nr!\ilth1Ll'Hil1'1fl filltlJ. hnuil::f'(h111't1 

mn<~ri 1 .u'n1Jn,t1hJ 
7'::==~...,.,= 

5. 'i::l'illnuftmn 

th::mJfimn 26 35.6 32 43.8 8 36.4 20 27.0 86 35.5 

Ji'nvuffmnr~ou~u 16 21.9 9 12.3 4 18.2 19 25.7 48 19.8 

Unouftmmttn.n1illfJ!th'ti'. 21 28.8 6 8.2 2 9.1 22 29.7 51 21.1 

o~u>'l!'l!llu1o.!u1" 1.4 4.1 4 5.4 3.3 

tJ~qJfJ!lfi~Hl'D'fl .:Jfl'h 7 9.6 21 28.8 7 31.8 7 9.5 42 17.4 

1Ji"~ 2 2.7 2 2.7 4.5 2 2.7 7 2.9 

6. tn'!Yi 

IOlltl'inl 49 67.1 46 63.0 II 50.0 47 63.5 153 63.2 

fi'1'li1U 6 8.2 1.4 7 9.5 14 5.8 

-. 1mm 4 5.5 2 2.7 2 9.1 2 2.7 10 4.1 

"1'il'lfn1'i 8 11.0 17 23.3 7 31.8 10 13.5 42 17.4 

tl s:::n o u~ 1 i111 rhuPi1 3 4.1 3 4.1 4.5 6 8.1 13 5.4 

,,;,.~ 3 4.1 4 5.5 4.5 2 2.7 10 4.1 
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~mm·nhj1'iiFI11lJfil'll~tl'il1nnuth::1ur1Jrl~Fl11JJfifll~tl Flf~~ 1 

1m~nwWa~t~1iJlYJ::itfi[Jl11LlHi-3HtiD-39JJJ·m ff1ti'IHJ1[J utfMmn 1 ll-3Hi'Y~tilmHtl'l'lf::i fhHl! lnn un::i'{hn1[J 

m::il~~ 2 tl11lJI'Ii'l1'ili~[J1fi1J 1flHnl::i 

r;;l;;;;·i, .. ; iii; i ..... ;c-; •...... ~ ;/ ;Z ;~~; .. -:--,!35'~·;) ·~J ·~";,:(~,J'"J);~~ )Ir:···is; ,:z:£·4"~'¥:. ,"B!·c: .• ···' i·· ··········~ ·". . . . ... 
.. . ·.··• · ....... , 

•· 

., .. "' 

40 

6 

21 

2. ....... , .. . "'""" "'""" 

43 

4 

'Jl.iu\Jl'ilt1limlU/JliV~D1J 26 

54.8 

8.2 

37.0 

. ""'" """' 
58.9 

5.5 

35.6 

45 

21 

39 

2 

32 

61.6 14 63.6 55 74.3 

1.4 4.5 1.4 

37.0 1 31.8 18 24.3 

........ " 
53.4 15 68.2 55 74.3 

2.1 4.5 2 2.1 

43.8 6 27.3 11 23.0 

'" '"'""""" 

154 

9 

19 

152 

9 

81 

"" 

63.6 

3.1 

32.6 

62.8 

3.7 

33.5 

'"';-n•l•••,,~- _,,,· ·· ·'.'. •• ... ;·;,;;,;;·'·'"., •• • ~V~·VJ (''"•'' ltJ<>.U ·. . :o •• .. 
3. . ,. 

64 87.7 51 

2 2.1 

'lli!Lti1t~/h.im11Jt'lli~o1J 1 9.6 15 

,._,,,"·._·· ... ••·•• ···•·. c}·';',yyg ~ 
4. '"""I 

55 75.3 50 

4 5.5 3 

11.iu til 'ilthim11J/iliV~D1J 14 19.2 20 

Jw• ua::'UD-3t'flliUtu::aff[Jl11U lJo;.u'' 

1i 
hM 

52 

4 

71.2 46 

5.5 

23.3 21 

78.1 11 77.3 61 82.4 199 82.2 

1.4 2 2.1 2.1 

20.5 22.7 II 14.9 3S 15.7 

<100.0 .-_.,, ·.·innn' •.. • ,. 'i•nn, · ,,.,I, '""~' 
• • c• . •vv;v I -• . " . '""•'· '.... ''''I ;_.t~·" 

.. ' 
68.5 15 68.2 51 

4.1 4.5 

27.4 6 27.3 14 

"'"""· 

63.0 15 68.2 54 

37.0 1 31.8 20 

. '""' 
77.0 111 

4.1 II 

18.9 54 

73.0 161 

4 

27.0 11 

73.1 

4.5 

22.3 

69.0 

1.1 

29.3 

6. mh11~UnttJ 1flHnlHill)ltlliJ1mtil[JlJUl1fi-311tl0~9jlJ·IO fi1U'li[Jl[J utJl\-UOff I ll~H-l'YifilUl'HilHI'::i l'illO! lnn Uil::f{hl11V .u"'"" 

~ill U U-31tiD rh~ ::i:: ITA::i ::1~ nl 1J Fin 1J ua:: 1 -H'fl111J thfi'cy~n fffll't'flnfln'n u t111utf n n~ultJ U'-3 1l.iti n 1 llailYJ t111lJI~ n~-i Dtl~ n::i lH~p hrVf1-1~ 
"""'"' 

44 60.3 39 53.4 

2 2.1 2 2.1 

1lim..i1 t~/h.hll11JI1li"' fJ1J 21 37.0 32 43.8 
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r~~nTnhs1iltl11JJft~t-.1't.nJ1nmnh::'I!:JJi'ufl.:Jf11llJft~titu .,f~~ 1 

lm.:JnU~\9J1JliJ1mtiiUlJIIH~~lf1Jfl~'alJ-lfl ff11J'IJU1U mhHifltY I ;).:m-J~tilH'I'I~m'llS filltJ! li!n ILI'I::r{l'UH'U 

mn:,~ 3 f111lJfl~tlfut~V10u 1m~nn 

iiflHOI::r-!Hn'i::'t'ltJ Rl\fl'i::'t'ltJ 'i::fi'tJ'IJt'I~Nrlfl':i::'t'ltJ 

'hjjj il 'hh:~ "" U'E~v t.humm "'" "" 
I. tff'illjil\1 fll'ilh::nfltJfll;'W 

1i.:mnl1 uH::ii'ilv'lA'tl'4JJ1f'u 39 189 14 242 50 103 36 189 

(16.1 %) (78.1 %) (5.8 %) (100. %) (26.5 %) (54.5 %) (19. %) (100.%) 
--

~HI N~91tll'i tt1ll91 'il fiV'H lrJ 68 160 14 242 69 78 13 160 

(28.1 %) (66.1 %) (5.8 %) (100. %) (43.1 %) (48.8 %) (8.1 %) (100. %) 
---

ffvrltiiv~ 'l A'r tJr.~n m ::'l'ltJ 99 129 14 242 75 46 8 129 

(40.9 %) (53.3 %) (5.8 %) (100. %) (58.1 %) (35.7 %) (6.2 %) (100. %) 

2. 1]''Ufll'W/fi11JJtlnnf'lflv1u;1Y~t 

~tJ1li'H9J 1um'i11Uff ~ 75 153 14 242 98 45 10 153 

(31. %) (63.2 %) (5.8 %) (100. %) (64.1 %) (29.4 %) (6.5 %) (100. %) 

fll'i \l'i n 1Vi f'l;rYilJl n ;fu 91 137 14 242 75 51 II 137 

(37.6 %) (56.6 %) (5.8 %) (100. %) (54.7 %) (37.2 %) (8. %) (100. %) 

3. FlHvivn:tJmfllil'itljtl1nHtm:: 

D1 fll'i 11111101 iHl 1U 135 93 14 242 52 31 10 93 

(55.8 %) (38.4 %) (5.8 %) (100. %) (55.9 %) (33.3 %) (10.8 %) (100. %) 
-

1'YI h~i$vu 116 112 14 242 61 41 10 112 

(47.9 %) (46.3 %) (5.8 %) (100. %) (54.5 %) (36.6 %) (8.9 %) (100. %) 
-

ou utihm lt~il~¥1 50 178 14 242 47 77 54 178 

(20.7 %) (73.6 %) (5.8 %) (100. %) (26.4 %) (43.3 %) (30.3 %) (100. %) 

fivQDlffm m::'l'l fr16ffut fft~'H 1v 112 116 14 242 61 44 II 116 

(46.3 %) (47.9 %) (5.8 %) (100. %) (52.6 %) (37.9 %) (9.5 %) (100. %) 

" ' 4. iUII11ililfllJ 

affu~A~ 55 I· 173 14 242 69 80 24 173 

(22.7 %) (71.5 %) (5.8 %) (100. %) (39.9 %) (46.2 %) (13.9 %) (100. %) 
-----

tmcl~thtffumv fJUiflll'llltiH~ 96 132 14 242 66 53 13 132 

(39.7 %) (54.5 %) (5.8 %) (100. %) (50.%) (40.2 %) (9.8 %) (100. %) 
----1---- -

ii11h1J;r~ 73 155 14 242 48 70 37 155 

(30.2 %) (64. %) (5.8 %) (100. %) (31. %) (45.2 %) (23.9 %) (100. %) 
-

~Uit11'u 103 125 14 242 0 60 51 125 

(42.6 %) (51.7 %) (5.8 %) (tOO.%) (. %) (48. %) (40.8 %) (100. %) 
--

Auli~'l'la1u/~'Ut8DJJfJWnn~ 109 119 14 242 0 66 46 119 

(45. %) (49.2 %) (5.8 %) (100. %) (. %) (55.5 %) (38.7 %) (100. %) 

'IJV::lJH~DV/~~tJfifJH 102 126 14 242 0 60 55 126 

(42.1 %) (52.1 %) (5.8 %) (100. %) (.%) (47.6 %) (43.7 %) (100. %) 
~-·- ·-· .. _,, .. _. --- ----

" d flHUI'HlJ'U 228 0 14 242 0 0 0 0 

(94.2 %) (. %) (5.8 %) (100. %) (. %) (. %) (. %) (. %) 
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fH\n1Hhnl:tfi11JJfi~l};'lll:tlf1nlHh::"tJJfUfl-lfl11lJfiAI};'ll flr~~ I 

lf1Hf1Tnillllllliflfl~lfirJJJH'H~~lfllEI~~lJ·Itl fflll'U!Jl!J Uti'IHIEln' I U'-l'Hi~lfillll'Nm'l!'~ f4llfl! lf1n H'fl::q'l'UllrJ 

mn~~ 3 fl111Jfifll};'lll~tmiu lm~nn 

1. , n!lm 

I. lfi'IH!lfl~ nnl.h::nfiUOl;tf 

1.1 U~llll'ilun::U·nu'\A',~u~ll 

jJ 

'h.iun-~~fl11JJJ};'ll 

-r::Atn.humm 

r::Rmnn 

idun-~Nfl11JJI"t1ll 

~·•:i,<•, •..•• ~. ••··' "'•S ··c:.·.·· L·.:i:':,,·;cc·T:;; 

iUU 

jj 

'1Unn-A~fi11JJJ..1ll 

"" "'" "'""'" 

5:;~ml1t.~na1-3 

'l::~umn 

1Uun-A~fllliJI~ll 

;·-····· 
'u" 

16 21.9 

56 76.7 

1.4 

12 21.4 

29 51.8 

15 26.8 

26 35.6 

46. 63.0 

I 1.4 

II 23.9 

28 60.9 

7 15.2 

II 

52 

10 

15.1 

7l.2 

13.7 

15 28.8 

26 50.0 

II 21.2 

24 32.9 

39 53.4 

lO 13.7 

17 43.6 

21 53.8 

2.6 

4 

17 

5 

9 

3 

18 

10 

6 

2 

18.2 

77.3 

4.5 

29.4 

52.9 

17.6 

13.6 

81.8 

4.5 

55.6 

33.3 

II. I 

R 10.8 39 16.1 

64 86.5 189 78.1 

2 2.7 14 5.8 

18 28.1 50 26.5 

39 60.9 103 54.5 

7 10.9 36 19.0 

15 20.3 68 28.1 

57 77.0 160 66.1 

2 2.7 14 5.8 

31 54.4 69 43.1 

23 40.4 78 48.8 

3 5.3 \3 !U 

''·JJIJ); ,'}~/·'<' ''·.D}> · . , .•• )oo:o . . ··. 391 l,oo:~r '\8 loo.<! .· 57 1oo.o 16o wo.o 

1.3 "". 

'hJ)j 

jj 

'him1 

~::Rumn 

1J.iJin'VI~fllllJI;;U 

app1_52053tab31/7 

'" """'""'" 

38 52J 27 37.0 

34 46.6 36 49.3 

I 1.4 10 13.7 

20 58.8 15 41.7 

II 32.4 20 55.6 

3 8.8 2.8 

8 

13 

I 

7 

5 

36.4 

59.1 

4.5 

53.8 

38.5 

7.7 

26 35.1 

46 62.2 

2 2.7 

33 71.7 

10 21.7 

6.5 

99 40.9 

129 53.3 

14 5.8 

75 

46 

8 

58.1 

35.7 

6.2 



2 

• .,. d .. ~ d ::.; 
N~nl'iff1'i'Hitl111Jfl~llfU\lltlOl'aJ'i::'ltlJ'rtJf1~fi111JflAil1\.l fl'i~YI I 

1m~nT;W'rut.nillmtfluuuH~..l'HtHJ'I~J.HV thu'UtlltJ mJn.)ttHY 1 ~·mi'Rihlll'l'lll'i'lf'i i1lltl{ l11n uil::l'{l'lll1u 

~l'il..l~ 3 fl111Jfi~u..1ui~tnti'u lm..lnTr 

2. q'llmWfi11SJt1an~ul£J1~Vlv.tl'li'n&nu 

~lliimiJ 1um'i'UtJri.) 

'hm 24 32.9 22 30.1 

ii 48 65.8 41 56.2 

. . 
'i::fi1JU[)(I 30 62.5 25 61.0 

'i::~mhunf!H 14 29.2 13 31.7 

1::Amnn 4 8.3 3 7.3 

'hjul'I'R'Ifi111Jt..1u 

1::~1JU'Elu 19 46.3 17 48.6 

n:'fim.JTUtlfll..l 17 41.5 15 42.9 

1::~mnn 5 12.2 3 8.6 

'\t..iurtR'Ifi111JI~U 

47 64.4 39 53.4 

25 34.2 24 32.9 

1::AmYnu \6 64.0 12 50.0 

'i::~uthunnH 6 24.0 \0 41.7 

1::'fimnn 3 12.0 2 8.3 

'hi11ffA'IT111111..1'u 
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7 31.8 22 

14 63.6 50 

4.5 2 

\0 71.4 33 

3 21.4 15 

7.1 2 

4 28.6 35 

8 57.1 II 

2 14.3 

12 54.5 37 

9 40.9 35 

5 55.6 19 

2 22.2 13 

2 22.2 3 

29.7 

67.6 

2.7 

66.0 

30.0 

4.0 

74.5 

23.4 

2.1 

50.0 

47.3 

54.3 

37.1 
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mnh:: 1u'lfU~o'Jtll'lfWr-~t:~ m::11 mi O'JtlJ1!'UI01l U'1~~ 1u h~'JtlJ'Ift.J 

fl~:~m::l'lu~oii~u,~H'Dutm::rr'l.lnwtou,uu 

tl11JJtffUl11Utn11'll~ll'lfUfiltffUl11Ufi1Jm1t~~UlJtl1llJvtfflJJ'Iffl~ 

fi11JJih1Hthuu~ 1m ~n ll/~m nmo1::d1no/lJ ll'lrtiluu~ vtU/ 

~HIm ::l'lulli tJn 11 1 'li'~~wn 111h::: n ou tJ ,;n•mms tmrtJl'Wvt 

lJlmnuA1Utl11JJtllltJAfiU/lmlin1Hl~r-~nm:::nuii~u1~ilf.IJJ 

nna'~t1Ulll'l'llllfll/Oll6'Vltlll'\IU::/f1'111fljj 

1111 11~'1111 1 ~11m 11 illl ill/n 1l 'lfll ff 4 iJ1 m I~ [JJJ/Lzfll YIWUllff ~ 
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Jl 

46 

Jl 
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3 

26.3 

39.0 

26.3 

1.9 

0.6 
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l2 

l5 

8 

2 

2 

4 

4 

48 
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31.3 
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4.2 

4.2 
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23 22.1 

41 39.4 

30 28.8 

8 1.7 
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5 

6 

7 

2 

2 

24 
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ll 24.4 

ll 24.4 

lJ 28.9 

7 6.5 

0.9 

0.9 

4 30.8 
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7.1 
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23 

52 

36 
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2 

2 

48 
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44 

11 

55 

22 
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36 

43 
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7 

7 

5 

2 
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fHinTnhnllflllJJfi~tli'u~nnnn-lh::'llu1'uVl~f1111Jfl"lll1u flf~~ 1 

iflHI11'H'iV111.1liJ1f!'l"I~UIJJilf~-3lfUEI-3~1J-HJ thU'IJ[J1t.IIL1JMttH'I' I 9.JH1o;Hhll1Ull'l'tll filJfl! inn Ufl:::q'l'Ul'lll 

ill'iH~ 4 nl'ii'Ul'lllU,j'UlJll,j1111'1'illiU:f111lJ91'D-ln1lijthul'h1J'U{I,1.h:::'lfl'IIU 

'hiii 58 79.5 68 93.2 

" 15 20.5 5 6.8 

1~uri 

- frniJnnvnnmnufiutj-ru'VJ.JimjV'm IF~tm:i 1u'Ro.:r.huDmt 6.3 

-liifun111ir::7!uTmV'u1i1n'Jf,;r,;OA1h::ryothvdmdo.:!ii 
.I .[ 

fi111Jfi1J1fl'IJU 6 37.5 25.0 

-u(v 7Hnf7'11D.Jfi~un nmhnn!11timum::o::nn1 

Pi11ilunn·ffiAtfJU/rio Ufihrti unn 1R '}flnth::mu~'til'fJJ'IiU 
5 31.3 25.0 

- fhiu1HFi1tilun11R1JJV1mnn TAor~rn::lll.Jmw 

'linoAtfo!~flR11JFI1111fWVt]Wn1nfivti1Rloumh.JFI'otdo.J 

2 /2,5 25.0 

- tfunA'u71l'n'ionRNlln'i::nuumm111fou 

6.3 

rrUvtrl{1i'l'}unui1mn!J}fuVr-mfum.:mJumv1uvmtu 6.3 25.0 

rtf1.Jfrmnfu1vufl::nnfmh::tlufi'JWtflonw1Hflu 
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ihU1U~~ flU UU 1J l'1'{11J (ll)J 

AM1'iri1'l11lf1111J~'fll~U\110f1l'i1JlZ'IJ:t1i'ufJ~fl1llJfiFII~U flf~~ 2 

1m~m'i1i~uli1lmliiutJJttt~~'I1'UV..:J~lJ-Ifl ri1u'Uv1v JLtla..:Jmrr lll'~l1iFJiillll"Nl1'1'tl'i i1ut1!1an um:ql'Ullu 

mn~~ 1 'li'v1Jalh1tl 

31 81.6 30 90.9 30 81.1 30 

~1U1U~l,j'1~11Jtl'iZ'ltlJ 38 100.0 33 100.0 37 100.0 39 

1. '"" 
"" 30 96.8 27 90.0 26 86.7 27 

lftY~ 3.2 3 10.0 4 13.3 3 

2. 01q 

~1n·h 20 iJ 2 6.5 2 6.7 2 6.7 

21-3oll 3.3 2 

31·40il 4 12.9 8 26.7 6 20.0 4 

41-501'.1 14 45.2 13 43.3 6 20.0 13 

5J-60iJ 11 35.5 6 20.0 15 50.0 10 

mnn·h 60 iJ 3.3 

tf1m!1 ff1U 'i l'lifll'i'iZ~lJ ti llfl{J 3.2 3.3 3.3 

'li'l'i l'lifll'i i'i1U1Jijflltlln' B~ B u 3.2 9 30.0 5 16.7 

ti'1m! lrr(llfl o u1Uu~hu a 6.7 

1Tn1'1ilTlU/JYl'i..:JflW1~1fli/~tillntlfll'i 11 ·U~tiU 2 6.7 

UlfJflEIUFI./ UlfJTllllff)JU~~/tJ'iZti1Uffl11/ff)J1ojjOf.l1J~.lutfu~ 10 32.3 10 33.3 6 20.0 17 

'. ~Ul'l!lJ'I!"U 19 61.3 ' 26.7 14 46.7 9 

'illl[J'i 1u'IJ:t1'1fUIU'nl1vu 2 6.7 
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90.0 110 90.9 
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43.3 46 38.0 
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5. 'i::~unuffmn 

1h::fluffrnn 

jj1HJ1Jffnlllt1flllilu 

N'flfll':irill1'ilt1111Jfi~llh .. ~nnnntl'i::'l!lJi'tJfht11llJfi'i'nlhs flf'l~ 2 

1t1HOl'll~lmt.llilimtfttu.Jl1lHi'l111-ltJ'I~lJ-ltJ rblJ'IWlU nthHttHY I il.Jlfi'~iillllWl'l'll~ fill~ lfln llll:::f{i'Ul1fl 

Fn'iH~ I 'li'Ell;!'fl,i-11tl 

14 45.2 12 

6 7 

40.0 7 

23.3 6 

23.3 

20.0 

7 

9 

23.3 

lin uuffnlJ 1t1eutln 1U1t.l 1'!1'. 9 

19.4 

29.0 3 10.0 7 23.3 10 

30.0 

33.3 

tJt.pl1tyqJ 1/th iY .ltbn 3.3 

tlltytylfl1Hln~t .::Jni1 3.2 8 26.7 10 33.3 10.0 

'hh::~- 3.2 

[•10\i ..... · .... . . 30,· . 100.0 . . .3.Q 100.0 

6. [11;11 

mwmm 21 67.7 14 46.7 17 56.7 23 76.7 

fl'l'llltl 2 6.5 4 13.3 3.3 2 6.7 

- . 
11JilH 4 12.9 3.3 

• 'UlH'tl'flU 3.2 7 23.3 10 33.3 2 6.7 

th::nuu~'lfillri11J~1 2 6.5 2 6.7 3.3 3.3 

'bj'J!'i\Js::nEJutJ1~11 3.3 3.3 

3.2 3.3 2 6.7 

.· 30 100.0 . 30 tbo.o_ 
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I. 

I. 

f4M11ri1111lfl11Wflvut'full1nnTi1h::'lj'IJi'uVI~f111lJflvm1u flf.t~ 1 

1f1Hmn~lllltnillmtlivuuH~nnw.t¥,JIJ-m ff1u'1w1u mhHitn'l' 1 li'.t'H1vuimrWYI'If1 fillUJ. 1nn un::q1'1111u 

mn4~ 2 f11llJI1hhn~u1riu lflHOl~ 

fl1llJIYiU.J l'lt'l'UEl.JlJ 1mn u ~ 1 'l ,j 

l~lJ~l'lt'l 26 83.9 28 93.3 23 76.7 29 

'hkriu.Jl~El 4 12.9 7 23.3 

nYu Elll u::u1mmnfi wilu 

-lJlVI1011~1unm~un~11l111l'i 14.3 

- lJlmnn~un,:l'llii'{'IJflll'I'I.ID.tl11::'1f1'1ft.l 1u1~t.l~ 14.3 

- .JU1.J1::lJ1WffU'Uff\!t.IUri'lj"lJ'IfU~If1Rf4fln1::1'1U 25.0 3 42.9 

!Ill UOl'i rrUu ffl!ll J~yj {l-1 a 'U 

fi.tn1RavurhuBD~h~'ld'1u1::u;: 2 50.0 14.3 

- nutnUf!lJ 1 M'~lii 11 U um1 1.Jfi'Uil, 1umu 
2 28.6 

1l1VI'in11~fil'HU'tlt'ldHifl~.JflrYI 

- lJU11n11,'jt'l.Jii'U~IIilFlfl01::nu,jfli":('lff4fll11~ 3 42.9 

nmmJFJ1/'H1miTmnuiinn'lfYII'IfUElrh,mul::i'l'w 

1J.iunYI~T111lJI-.1'u 

fJtllfl111El1f)ltl 

ri~UHIEI 24 77.4 26 86.7 24 80.0 29 

'h.irriu-nw 6 19.4 2 6.7 6 20.0 

lffUDUU::lJlrl10111l~lJli!lJ 

- iin 1 'ifi?Uf]U 1H't}'FiJt iJu n 1 1 tl§ufi.J 1umu 50 16.7 

liJFJ 'i m nirimu~nuhufl i .mf~ 

MZf110 16.7 

- fiJffV~mn7um'i'liJJff.J 16.7 

- fhtfFlfi?Jlltfni11H'U'oon-i1ttiJJ 16.7 

Fi1riJu n J'ifln ll i'li! ociN ff,j,, rtvo 16.7 

- 1Jiui'J"A.Jfi?Wtifu 6 100.0 50 16.7 

'h.iurrA.Jfl111Jil1'u 3.2 2 6.7 
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FH\nl'iril'i1ilf11llJfi~t~'UIJ11111T'ilJ':i::'l(lJfUfl>lfl11lJfi~t-.1u flf~~ I 

lm>lmnianniJlmtftmJmrd~HUfWJJJ-m rhli'UUlU ulli!>lUH'f 1 li'nti'flillmW1~'11'1 fi110{ lnnun::"{hnlu 

~l'iH~ 2 fllllJi.u'lht~u:ui'u lflHm'i 

2. 'i::iUiffU>l 

tfhJ>ll'(£1 

il..irVfume 

Jffu m t u:: lJl~ 1 n ntriJJt~lJ 

1 UPi 11 iJunu;ftfjvllifM1u'li·Nmlmll Nfi u 

- ~fli.Jtt1iv~~no1'Af)DJnmliYtNt;iuflm1unn 
FJ 'i 1111'Amh.J rrJ1muv 

1UtnrPNfrnun'fu 

'him1R>lfllllJtliu 

d'hmnl 

hitfifHl~fl jJ..iJj,rfJii'fUEIItU:: 

'JliHffR>lf1111Jilfu 

27 

3 

28 ,. 

87.1 

9.7 

100.0 

3.2 

90.3 

6.5 

3.2 

28 93.3 27 90.0 29 

3 10.0 

33.3 

33.3 

33.3 

2 6.7 

28 93.3 28 93.3 29 

2 6.7 

2 6.7 

96.7 

3.3 

96.7 

3.3 

31 · · 100.0 ... JO' 100:o I:<· 3o" •ioo.o. ·,:Jot too.o 
4. t}WnmU1fbAu 

JfiU>ll'IEl 

'IUJi1u>l1'tD 

unwuu~mmnmfim~JJ 

- nim::uu'i::IJullhmNJ; 1lf'mnifu 

111Fl'ml:i 

1UmrYJ.Jfl11llt71u 

'b..hunNfi1UJt..1u 

5. iim(hunmmn 

lliiu·:n·m 

11-irflo.:me 

nYlHJ u u~ m~ 'in l'i l fiu1iiu 

- iJnntlonlu 'IV'n1mtivRu 1uu1t'JW'f1f'Jf'IJ 

- 'lliulf'~.Jmmtifu 

1l-iui'fA~il111Ji-.1u 

25 80.6 

4 12.9 

4 WO.O 

2 6.5 

25 80.6 

6 19.4 

6 100.0 

28 93.3 27 

3 

1 

2 6.7 

)O 

28 93.3 26 

4 

3 

2 6.7 

90.0 27 90.0 

10.0 2 6.7 

33.3 

50.(] 

66.7 50.0 

3.3 

100:0 _2 30 . I 00.0 

86.7 

13.3 

25.0 

75.0 

28 93.3 

3.3 

100.0 

3.3 
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app2 _52053tab22/l 0 

Ill 91.7 

6 5.0 

/6.7 

16.7 

4 66.7 

4 3.3 

_]21 

113 93.4 

4 3.3 

4 3.3 

121 100.0 

107 S8.4 

9 7.4 

11.1 

J/.1 

7 77.8 

5 4.1 

121 lOO.O 

107 88.4 

II 9.1 

9.1 

/(/ 90.9 

3 2.5 

121 100.0 



3 

8. 

.. 

Fin nuthJ 1 \1 fl1llJfiYitii u \llllflTnl 'i ::'lpri' u tl~ A11JJ fi~u 1~u fl.f ~~ 1 

1fiHnl'n~lll/1./lil1YI'HilfJlJII1Hi~l1'UtNi,)J.J-ItJ rhli'UVlU m/nmH'I' I U'~lfi'Yifi1HlW1'1'll'l fiy~ hn llfl:::qhniu 

YIUl~~ 2 fl11lJt.u'llm~!nli'u im-1nu 

6. 01H1UU1flll 

t-NU'11'1El 

'h.hriumo 

11'flJDtLU:::lJ1Yilfll'ltfilJt~lJ 
- fJYIJJliJJl/JrltJU/ IJ'ffftyty1UJIADU l1ill1fl'!JU!l'ir 

nnnifni'11o.i10 

- rT1UfJU1tftf§IJ~PJ11JJJ1Yl:in110fh.Jtfl'i.Jflffl 

QlffliJfil} 

-tilmnYln nui1TRVrui11 o '1lll'i n1rm 11u 

t&onwo mn 1'if/UU1flu 1 H~hrUumii'll<iaumJu 

1H'vY1u ffm Jv#hf'n n MAT fi[J/i v~hun7At11 

- 1uiuifvll'ltufli'o.JrhtfAmwt1-nfooni1JO 

fi1mumfi'l'v.ff1Tm 

- iinl'iffnvmnzffrntnfuJ1fiiifl11llffiuv;,'vn1'i 

1fifiQU"'iim~n'ouA11Uunn 

- lffUJJ NfllJU1fi1Jl'lftui1t fiu'l iJJFJ'itfiUUfll'iii 

mniwuuiJ1fiiJNiJo.:Jffuijuzr::fJfH 

- 1UurrMr1111Jiifu 

'h.iuf'I'YI'Ifl11l.JI};'U 

tfhm·m 

'IUIWunm 

I fi'Ufl II U:: 1J Wl'i 0 l'i tfhn~1J 

- ilnl1tifltlfwm~Uni~'IJFJ.Jtifa 1Hi1vu{FJu 
,_ 

'IJfJ.Jij'i 1Jfli101~HV 

- ~lillfffNfl1l1Jiifu 

'IJ.iuiHI~tl111Jiifu 

tft'iY~iiu-n'~tlu 

rYitm·m 

'h.itWU'Il'IEI 'h.iurt~~f111lJt..'fu 

11iurtfl~fi111Jll1u 

25 80.6 

6 19.4 

2 33.3 

4 66.7 

24 77.4 

5 16.1 

5 /00.0 

2 6.5 

22 71.0 

8 25.8 

3.2 

24 

4 

2 

27 

2 

27 

2 

80.0 

13.3 

25.0 

25.0 

25.0 

25.0 

6.7 

90.0 

3.3 

100.0 

6.7 

r00~6-

90.0 

3.3 

6.7 

25 83.3 28 

5 16.7 

10.() 

2 40.0 

20.0 

20.0 

26 86.7 27 

4 13.3 2 

1 50.0 

2 50.0 

30 ioQA·: :·•·. 
_ .. ·. 30 

26 R6.7 28 

4 13.3 

93.3 

3.3 
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3.3 
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fHinlHh'j1~fl11UfiVJt~u'illnmnJ,.:::'l(lrr1Jtl~flllJJfiVJtilll flf~~ 1 

lm~mni9Uulll1Filt~uutt11~~»UtJ'I~lJ-HJ ri1u'Uu1u uthmvff 1 ~.:Jw)VJthunm~'ll''l" Yilmtlnn tm:::q1'1J1'1u 

VlllH~ 2 fl11lJJ,r111lt~U1ti'lJ lfl'i>lnl'i 

9. tll~ltJU1U'Uu'fl::fl11lJtl'fiDAflu 

lihmw 

lliliilu-mu 

ltYUVIItl::lJlmnl'l"l)~lJij\'lJ 

- D'i11VV'iU1Ji'mw{tttfth::'lfl'lfUifD!i1n-! 

1n'lvnn 1Hinflfi'J1urtfou 

- th:: tr1lJ.J 1utlvmhmmtn 1i 1Hu f{111uif,.n1 

1u n 11"11 1 IH'{'M 1 rmiu lfl1i n wqvti1tno 

- '/Uui'fii-JtrJUJn1u 

'h..im'I'V~'IflllJJtilu 

27 87.1 

4 12.9 

4 /00.0 

25 

2 

2 

83.3 

10.0 

33.3 

66.7 

6.7 

28 93.3 28 

2 6.7 

50.0 

50.0 

I. tJWflll'Wlflll'l 

tfhnm 27 87.1 26 86.7 26 86.7 27 

11iriiiu.nm 3 9.7 2 6.7 4 13.3 2 

li'I'U OilU~ lJlrl'l" n Ti I {1ut~JJ 

- fl"11finnilmvmli~1EUhHfvu1um: 4 n~ 25.0 

- lhti'I'JflllutrrmuHl]n'Uum1nqj1Jfd,n·i1if 33.3 25.0 

nmuYJ 

- ufu n N r1 UU1fiJJII1 D riJtfio.JiJJ WilftUUfl1'iii 50.0 

n lHi lrl UU il ma lJ{ffJJ tf urfu m:: DD .J 

- 'ltiui?I'~.JFrnun1u 2 66.7 50.0 2 5().0 ' 
'h.JIIiTA~irl1JJili'U 3.2 2 6.7 

. :~))j_ ·•· 
.. 

·.···-·····~:-- . .-";'(t• -. ·:-i~¥ ·:::J(i:' -ioo.o . 30 100.0 . 30 . 
2. l::~lJifhJ~ 

ariumo 26 83.9 27 90.0 28 93.3 28 

'hh\1u~VlEI 'hJiJ.U'mffUDltU:: 4 12.9 3.3 2 6.7 

1J.iulHHfl11lH-.1'U 3.2 2 6.7 

•-·· '~.-·.,,~ ... ···-· ·.·.· .. · ·. :_- •. : .• :.> • .'{ic. ·;_:~_:JQQ,G: '·;30 ·• 100.0 30 :100;9: 30 
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108 
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8 

3 

106 
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4 

. ~2'! 

109 

8 

4 

• t2L 

89.3 

8.3 

10.0 
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4. 

S. 

mlm'idTnilfl111.1fiAtlh.!tnnnTith::'llui'url~fl11JJfl~tltt~ ti~~ 1 

1tl'J~fll'ivflll!UliJ1mtnUIJIIl1n~lfUtH~lJ-Ul tf1ll'lltllti111.Jll~ltln' I ~olW)fl.filH~~n·l'tl'l" fillflJ,1llfllli'l::"(1'1n1V 
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mnnmh::nvui11ln11ll1ti''li'DJJn1m~m~tm::~ml~fl11llfifLLl'1tJ flf~~ 2 

01~ ~nlJlHiLm:: 'r11lfi ~LL1flfl'flll 1 fl'i ~n1'il'i ruu liJ 1~·HfiU1JLI11 fi~11 UtH~lHD thu 'IJU1U 

lm~nmimulillV~·niimJtmti~ffin~VltltJM 

lm~nwvi'ruulinrmliulltmri~th::~t>'lilmrulil' 'i::u::~ 3 tttln~mfll li'~wi'fLthLL'tWn<n YlllOj lnn ttm:ql,n1u 

~ A • A • 

3.5 ll1llJI fiU~VHl'\15~lJl\ll'lfll1 ~YllllllJ~1111 tf51J l"U1~U~Nll~ l"ll1~U~Ul1 

ifmlu~~~~1~Hl'ml vi''lfifhm11~VIVIUJVI'J1ilfi'O U li~11ilurn-a 

3.5.1 ~\\Ifill'! ' - ~U~~aa~~11J (TSP) ~n~1~~tllfi1Vl5101ff ~1~ugn1ff 

• ":i~tJ~I1lllUm:mnm . . 
... ... ' .!I 1 m~ 3 11.1~a•ua~ 

-~ 
U~~'r1tlrt'11.ffH.I'I'UllJ li1Ji'~ 

fl111Jiffunla'Uv.:~mVI1fll1~1lmnlo 

O!Ylv~l'fa 
amlffi-u ' -

m~v1mff 

I 

.'1 d ' 
~u~~aa~~u1~mnm1 10 

11Jf!15"U (PM-I 0) 

mfuau!Jauan'l'lfl'i' (CO) 

1u l~mu'l~aan'l'lfl'i' (NO,) 

flUJ:m~JJnn~~U1All'amni~'lf1ii ~ull~ 10 lu'1l1~~ilnmmn1'li I D1litYlv~l'fa 
VLff. 2538 aanm!Jfl111Jium:l1'1fU!)J!Jl'ii lul:v:~~~~~u t!'luauu:1J1~lml1vi1Jti\1J 1'1lu 

3.5.2 ~~ 

3.5.3 ~tllnll'fti, I : 
lli'~u 

• d 
l'lff1'11~11l!~m11J t~1~1J 

~~AlllffV~I~~V 24 .Ji'1i1H 

l~AIJ!ffV~\1~!1~ 

~ ~AIJ!ffV~t ~~vI u'll1~ n~wiu 
... o=l .. d (l ,.; 

~~~!Jll!V~!UVll'liU 1'1~\'1 90 

fJUU11'VtJ,vt,-3n1fU11'Vt l.l~mi 

ll111J!~um~-Yi1< (pH) ~1nm.h 

'!-"''' • d ~ nn1 ~DII1lJlJ ~a~~~~~~~li1V"U1 
t d 
\HI1lJ~ (TDS) ll11lHfliJ (Salinity) 

~ruml'!J11'11~tflil 11\'uri 

\J1mt1\m/lu 1~lrnfuau~~I11J~ 
(TPH) lll"U'li"U lvriJllU ta\'1]~ 

I!Ju'liu 'l'lfliu~~I11J~ h11~ml'n 

mnl'fnlh::nvum,5'tnl.:~fl11llfifltlltJ'IJO.:~th:~1~u fl~.:~~ 2 

52053.pttcp, 52054.pttcp, 52055.pttcp 

ff~l!'ll1JB~:~mn~ruml'!~~u1~11'~1J l'f.ff. J Ul~lh11nil 
2535 

~n~-l'Al:Alllffv~ ~11JU;:n1ff ., ' t!t :; 
3 1u~atua~ 1 m~ 

fltll:nn1Jmlmu~1J1J~~11t~a~ 'illml liul:v:~~~~~"U 
• • Q 

~n~1m:~ul!'lv~ ul:~111nil 

~n~-l'A~tllml'!J111i'~u m1J1b:mff I ~~~ 'll1~~~~~~u 
~ru:ml1Jnll~~B1All'a~mi~'lf1ii ~uu~ 20 I Ul:~111nil 

' . 
yj.ff. 2543 1~5~ n111UAIJ1m~1"U')Uinll'f111 

M~u 

01WV~l'fa 

D1lhYlv~l'fa 

t!'luauu:1J1mnmvi1J1ii1J 1'1lu 

OtYlv~l'fa 

D'lli•Ylv~l'fa 

l!'luauu:1J1~lnmvi1J1ii1J 1'1lu 

25 
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':i1U~1lJ.fl1':i'Ut'Ji1.J~tllJ.Ii1.Jfl~':i1Ui'l::li}tl~ 

I) lflHflmiW~Ullll1ri~J,jjutJ:I::~i9liumuM 2)1fl':i~rnni9liU111l1ri~J,jju~~tl1\li 
3) lfl':i~rn':i'li9llu111l1ri~J,jjumnfi'P~::iuvvn :I::u::~ 2 4) lm~rn:I'IiW~u1ii191:ItftmJmtrinnnm m~1Uv~ am::1mHu 

111.Ji'1~1t'Jff I ~~l11ftfl111't'mtl"r':i fillO!lflfllli'l::f{l'Uti'U 

illflN'U'Jfl 

U'WTVilllll!ftU~tlilll1!ftVIJ'Ull~ lfn~fm li~l'W1'W 8 11'111 ('Yilllll!ftU~'Ull~!!Hl1 8 !!Ill! U<l~'Yilllll!ftU~ 

nl'Ji 2 !ff'W llllU'Yilllll!ftU~nl'li1l~!!'W1!~U1rllJ'Villlll!ftU~'Ull~!11<11) !~lllJ~ll!,j'lrllJ li1HihUU'W1'Villi~IJ Ifill . . 
lll!ftu~tlilll1!ftU:I.I!'ll'leym~murml'lillllfilHnilNillllm'Wm~i'lv li~~il 

1. !!ll1'Vill~lOJll'W11'Wll~~lJ-!ll (NTM-A) 'hlff~Jllll'lllJml'l-!ll (TRT-A) 

2. U'W1'Yillmf1Jllll11'Wll~~lJ-!!l (NTM-A) 1JJ~~Jllll~~1111Ji-w (TYI-A) 

3. Ull1'Vill~lf1Jll'W~~1my-!ll (TYI-A) 1JJ~~Jll'W!ll'Wf11~Ull-11U (LKU-Y) 

4. Ull1'Vill~lf1Jll'Wll1~1'1Hll (PDA-A) 1JJ~~lll'W11'Wll~U!l'Hll (NSG-A) 

5. U'W1'Vill~lf1Jll'Wll1~1'1Hll (PDA-A) 1JJ~~Jll'W11'Wll~U!Y~-1i (NSG-B) 

6. U'W1'Vill~lfll!l'W11'Wti~U!Y~-u (NSG-B) 1J.JiJ~jjlll~~1my-w (TYI-A) 

7. !!'W1'Viti~lf1Jll'W11'Wll~!!!YH!l (NSG-A) 1JJ~~Jll'W11'Wll~U!Y~-1i (NSG-B) 

8. U'W1'Vill~lf1Jll'WUl~!£lllHll (YMG-A) 1JJ~~Jllll'I11Jm\ll-!!l (TRT-A) 

. . 
nnJJ1~!iJ'Wa'W VI11U~lUU 1 ~~lfltmf1111<l'Ull~'lll:U'll~lJU!l~ nl'lili11 IJ'Iil~'Ull~ l m ~ nn li11U<l~!VU\il 

• • • 
1.1 '1.111Jllllfll11'1111<1 (Liquid Outflow) 'Ull~'lll:U'll~lfl'YillllllftU~'Ill:U'll 

' , . , . , 
1.2 1'fflimliJ~ti'W~lflfll1~\ll hJuJJJJ Pool Fire fitnlil~llll'lll'lll:Uu1'1111<1 JJ1nru'Via!lltliu~'lll:Uu 

• • • 
1.31'fflimn~lill'l'U!l~ Vapor Cloud Explosion ~lflfll11'1111<l'Ull~'lll:U'll~lJ JJ1nru'Via!lltliu~'lll:U'W 

2. m'l~1, H<~'Ua~nl'llli'l'l:l.l'lflPi 

2.1 'll~mrunnf1111<l'Ull~nl'li (Gas Outflow) JJ1nru'Vit~!lltliu~nl'li 

2.21'fflil11liJ~ll'W!!lJlJ Jet Fire ~lflfll1f1111<l'llll~nl'li (Heat Radiation of Gas Leak) JJ1nru'Vi1lllltliu~nl'li 

• 
11 U<l~lVUiilfllH'hll 111U!!Yiil~~~~!l1 'l.fiJ 

52053.PITEP 



l1U~1Uf11l~VItJ~UUiltJi\~l1U'fl::liiUfl 

I) lf1Hnn'til'llu111'Hft~J,uutJs::~a9liumu1A 2)lm~ms'ti\lllulllllri~J,uu~~1'"qj 
3) lfls~ms'til'liUltmft~J,uumfiffA::1unons::u::~ 2 4) lf11~mni9llulillfi'Ji~uuamftumuu umUo~ u-n::1mnu 

utJ-n~mn 1 i~1t1'Aihu't'l~l't'l,l ii'llt1{ lHnam:::ql'IJ'ti'u 

1.1 mllllllill1~1,'11l1'Ull~J,uumnfillll11Q!l~Jnru 
ih11uVJ1M: 

• 
• Specific Gravity 'Ullni1!1u~1J = 0.87 flfl.!ili'I111~V 870 flfl./l11J.1J. 

~ 1 " . 1" . . e f1111JVJUlllU UlffU'YIV'IIIll~ 'li~l'WVY1~111N 100-300 psi 

• 
• al>lnfll1'11U!Y~'Ill!1U~1J'Yil~fiv 

.... .<!:I _, " "" 1. ~lfljlU NTM-A ~ TRT-A = 1,500 1Jll1l1/1U 111'<1 230.5 1Jll'UVJ/Ul'YI 

"" <!:1. _, " "" 2. ~lfljjlU NTM-A ~ TYI-A = 1,500 1Jll1l1/1U 111'<1 230.5 JJll'UVJ/Ul'YI 

"" <!:1. _, " "" 
3. ~lfljlU TY!-A ~ LKU-Y = 2,850 1Jll1l1/1U 111ll438.0 JJ!l'UVJ/Ul'YI 

"" .<!:I _, " "" 4. ~lfll!lU PDA-A ~ NSG-A = 450 1Jll1l1/1U 111!1 69.2 JJ!JUVJ/Ul'YI 

"' .<!:I _, " "" 5. ~lfll!lU PDA-A ~ NSG-B = 450 1Jll1l1/1U 111'<1 69.2 JJ!JUVJ/Ul'YI 

"' <!:I _, " <::! 
6. ~lfljlU NSG-B ~ TY!-A = 1,350 1Jl!Hl/1U 111!1 207.5 JJ!l'UVJ/Ul'YI 

"" <!:1. _, " <::! 
7. ~lflj!lU NSG-A ~ NSG-B = 900 1Jl!Hl/1U 111!1 138.4 JJV'UI'I/Ul'YI 

.... .<!:I _, " <::! 

8. ~lflj!lU YMG-A ~ TRT-A = 1,500 1Jll1l1/1U 111!1 230.5 JJ!JUVJ/Ul'YI 

. . 
11m'hu 1W11lal'l1lfll1f1 1 11l1'11ll~'ll, !1u~mlflvilliillnu~ 1 VJu 1 ofluum1 

.; 
11Jll 

.; 
11Jll 

52053.PTfEP 

QRL = 

QRL 

v 

DF 

Ap 

v 

v 

VxAp 

DFx 0.033 

Release rate (pounds per mioute) 

Release velocity (Feet per minute) 

Density Factor= 0.87 

Cross-sectional area of pipe (sq.O = 1tr
2 'llll~'IIUll'l~f1 

2 ar.::t ~I,/ .: 

1t (0.42) = 0.5541'11.~1'1 (llJll'Yill1J'II'UlVJiffUNli!!UUfll11~ 10m) 

FR x DF x 0.033 

Ap 

Release Velocity (feet per minute) 

FR Operational flow rate (pounds/mioute) 

DF Density factor 

d X 0.033 

2 



':illl~1unl':i'llt1itl~uuaatln~':i1Un::afiuA 

I) lf1Hn1nillilulnl1ri~J,uutlt::~aAh~mulA 2)lfll~n1ni~ulul1ri~J,uu*1mY 
3) lf1Hmni~Ullll1ri~J,uumfi;(A::-iuaan ':i::m::~ 2 4) lf1Hmt1i~u1illflli~01JII'IH;~tflmu omllv~ un:::1nH11J 

utln~m« 1 i~11-i'Ati1Ufl~lfl,'i -wlJilJlnn un::ql'llllu 

d 

DF 

Density of the Substance in pound per cu.ft. 

870 fiillni'IJ/~UJ. 

54.2 tleru~M5.~~ 

I 

54.20 X 0.033 

0.559 

• vmhmh~f111rJlli1!Urh V ~lf1Ull1n!l NTM-A ~ TRT-A 

• 11"111"11!1 

I. NTM-A ~ TRT-A 

2. NTM-A ~ TYI-A 

3. TYI-A ~ LKU-Y 

4. PDA-A ~ NSG-A 

5. PDA-A ~ NSG-B 

6. NSG-B ~ TYI-A 

7. NSG-A ~ NSG-B 

8. YMG-A ~ TRT-A 

52053.PITEP 

230 5 X 0 559 X 0 033 

0.554 

7.68 ~~llllfi 

.; 
1'111N"I'Il.l-l . . ~ 

fll Release Velocity (V) 'll!J~Illi1"11!HI'lHf111 

FR 

tl J .. ( !J'IlW\11"11) 

230.5 

230.5 

438.0 

69.2 

69.2 

207.5 

138.4 

230.5 

'lJ~l111 tJ~n1.tffU'W11J ~lfi'A 

• mv 

('l'j~llllib 

7.68 

7.68 

14.58 

2.30 

2.30 

6.91 

4.61 

7.68 

3 



'iltJ~l\.lfll'i'\JDL1i~tJ\.lllili\~'iltJfi::L0tJA 

I) lf1Hfll'i'ti911\.llUllii~J1JilltJ'i::~l\11ilAD\.lhf 2)lf1Hfll'i,;911\.ll1Lllii~J1Ji\.l~~lmjj 
3) lf1Hfll'i,;911lllllllii~J,uufr1rii{A::-luDon 1::u::~ 2 4) lm~nu,;\'llllllillA'iiHuJJim&iunmu umi1tH un::1nHllJ 

mJn~LDn' I i'~lf-l'AfllUH~I'n'r'i i1llfl!lflf1 un::ql'IJ'IitJ 

' . ' 

ll'lVU"W:i API Publication ll2000 MurlHJU'W~mnh~tihn~fl''IJti'W9111Vfl1WOHi'11ml'llll~'lhll'ul'himhlfiV~ 

1vwtil!1'W>J'II'Wl>~~f1H 4 '11'111>1 h"uri 0.25, 1.0, 4.0 U!l~ 10.0 if1 Hll'I'W~1U'Il'W'IIll~'lf1'11'Wl>Jl~n O!IH 

1my lm~mw'Villu91min ~~ffllll11ltll'W11lll11.yf'W~I1'!!1~>~~M1 (Ap) 1~fl'~if 

• 
'II'W1>11l1 0.25 

~ 

• 'U1; Ap = 3.4x 10 
.. 

911.~91 
• 

1.0 
~ 

'U1; Ap = 5.45 x 1o·' 911.~91 
• 

4.0 '111· 
' Ap = 0.087 911.~91 

• 
10.0 

~ 

'111; Ap = 0.554 911.~91 

• U I u I 

1'11ll1JHfll':lfllU1111 QRL lllflUUTI'Ill NTM-A ~ TRT-A 

Ql> 7.68 X 3.4 X 10
4 

0.[4 ''o.25 

QR, 

0.559 X 0.033 

7.68 x 5.45 x 1o·' 

0.559 X 0.033 

7.68 X 0.087 

0.559 X 0.033 

7.68 X 0.554 

0.559 X 0.033 

0.06 

6.90 X 10.5 

2.27 

1.03 

1.18x Io·' 

36.22 

16.46 

0.019 

230.64 

104.84 

0.121 

tl ' d ll'W>J/'111'11 

fihnfu!'Wlli 
d 

!l'IJ.lJ./'111'11 

tilluvi'!'Wlli 

fi 1 !I nf u!'Wlli 
d 

!l'IJ.lJ./'111'11 

tl ' d 11 '11 >1/'111 'II 

n1!1ni'utu1li 
d 

(l'IJ .lJ ./'111'1'1 

tlau vi'Mli 

fi 1 (I f) f )J/'Wlli 
d 

!l'IJ.lJ./'111'1'1 

. ' ' 
fl~U'll t1'9111f111l11 11<1''); ~!f>~ 1u mw'VimhlfiV~U91flMO !1~1l·il~m~1llJ~1l'li1~>1lffV!11V 'IJ1nru 

U'll1'Vi1l NTM-A ~ TRT-A ~~1'Vi1ti'IJ 0.121 !l'IJ.lJ./'111fi ~~ii'lffll~J1i1J¥thll'u~'Uf1111<l'lll'll!f>J10 'Wlfi ~~jj 
• 

t11u1ru 1h ll'u~'IJ 1 mmanul~1fl111VU91 n'li nfl'~ mh1"Q; ~!!>~ 1.21 !I'll. u. 

4 
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llV~11-In1l'VnJtl~uuJJtln~l1V'fl::lfiVfl 

I) lfll~mni!Qiu1u'Ha~J,Uutll::~IPli1flnulil 2)lflHmni!QiulmtB~J,uu*1mli 
3) lm~nu11!QIU11Ll1B~J,uun!fifi'fl::1uoon l::u::~ 2 4) lf1Hml'ti!Qiu11llfl'ii~um&l1~~rcutlu vHWn~ ua::il1H11I 

utln~mrc 1 i~lf1flfi1111'Nifl~'i ;;llll{ lntlun::q l'V'Ilu 

' 11111'118 

I. NTM-A ~ TRT-A 

2. NTM-A ~ TY1-A 

3. TYI-A ~ LKU-Y 

4. PDA-A ~ NSG-A 

5. PDA-A ~ NSG-B 

6. NSG-B ~ TYI-A 

7. NSG-A ~ NSG-B 

8. YMG-A ~ TRT-A 

52053.PITEP 

11111H~ 1.1-2 

emlm>~1,11ll'lllH'I'io1fl>~rm 
'lllllll3f1 

(d1) (tleui1tulm 

0.25 0.14 

1 2.27 

4 36.22 

10 230.64 

0.25 0.14 

1 2.27 

4 36.22 

10 230.64 

0.25 0.27 

1 4.31 

4 68.76 

10 437.87 

0.25 0.04 

1 0.68 

4 10.85 

10 69.07 

0.25 0.04 

1 0.68 

4 10.85 

10 69.07 

0.25 0.13 

1 2.04 

4 32.59 

10 207.52 

0.25 0.08 

1 1.36 

4 21.74 

10 138.45 

0.25 0.14 

1 2.27 

4 36.22 

10 230.64 

Q. 

(lllunfllllllm 

0.064 

1.032 

16.464 

104.836 

0.064 

1.032 

16.464 

104.836 

0.123 

1.959 

31.255 

199.D32 

0.018 

0.309 

4.932 

31.395 

0.018 

0.309 

4.932 

31.395 

0.059 

0.927 

14.814 

94.327 

0.036 

0.618 

9.882 

62.932 

0.064 

1.032 

16.464 

104.836 

(DtJ.IlJIIlil) 

7.31 X 10·S 

1.18 X 10.3 

0.019 

0.121 

·S 
7.31x10 

1.18 x 10.3 

0.019 

0.121 

1.41 x 10• 

2.25 x 10.3 

0.036 

0.229 

2.09 x 10·' 

3.55 x 10• 

0.006 

0.036 

2.09 X 10·S 

3.55 x 10• 

0.006 

0.036 

6.79 x 10-s 

1.06 x 10·3 

0.017 

0.108 

4.18 x 10·' 

7.10 X 10-3 

0.011 

0.072 

7.31 x 10·' 

1.18 X 10.3 

0.019 

0.120 

5. 



sumumHJmtl~vumln-3mm:atiuft 

I) lflHt1lllillliUliLH-ci-3Jujutll::~llllhflflU1A 2)lfl'i-3nuliiiiiU111Hli-3Juju~~1mlj 
3) lfl'i~t1llliiiiiU111lfli~J1:tJutfifliA::i'utlflfll::V::~ 2 4) lfl'i~t1l'ilillliU1illfllliiV1III'Hli~n1'i1J1J VHiiifl~ U'fi::111H11I 

mJn~mn 1 9nti'Atl1nl'l~111'!1''i -n11~ lnnun::ql1.1'ti'v 

1 .. 1 .. 1 .. 
u..:t V ""1""'-=i..!touu\lj ""'lo""'ou 
'ifl:tlfl11:tl'illU!IUU Pool Fire fllfi~'UUI:tl!lU1:tJU'i1ll1l1 U'ii11Ufl!ll11ll11NU1:tJU 1.2 

I Jl l I 

i' flli fl11lJf au .Yhiifl;!u ~1u u fWl1lJ'IIU 1fl ~i' 1'11ll ~'l'ial'h 1~u~fi., ::~uti li'~~1u IIi 1~'1 ff1lJl'i mi 1u 1tu 1 ~ 
T~mll'UU1fl Pool Area (A) ~'IIU1f1If11li1~'1 (~1flfll'ifi1mtu1u111.fia 1.1) 'Ji~ii~~l'll'iH~ 1.2-1 

' 11'111'118 

I. NTM-A ~ TRT·A 

2. NTM-A ~ TYI-A 

3. TYI-A ~ LKU-Y 

4. PDA-A ~ NSG-A 

5. PDA-A ~ NSG-B 

6. NSG-B ~ TYI-A 

7. NSG-A ~ NSG-B 

52053.PTTEP 

.; 
l'l1'iHfl 1.2-1 

'IIU1~ Pool Area mn;j'1'Ull~'l'iaii11il1J~ • 
'11'111~3r1 ovmn11r1'hm 

(ih) (ii!J.IIJ'IIlil) 

0.25 7.31 X 10"' 

I 1.18 X 10.3 

4 0.019 

10 0.121 

0.25 7.31 X 10"' 

I 1.18 X 10.3 

4 0.019 

10 0.121 

0.25 1.41 X 10~ 

I 2.25 X 10.3 

4 0.036 

10 0.229 

0.25 2.09 X 10.5 

I 3.55 X 10
4 

4 0.006 

10 0.036 

0.25 2.09 X 10"' 

I 3.55 X 10
4 

4 0.006 

10 0.036 

0.25 6.79 X 10"' 

I 1.06 X 10"3 

4 0.017 

10 0.108 

0.25 4.18 X 10"' 

I 1.10 x 1o·3 

4 0.011 

10 0.072 

Pool Area (A) 

(m.ll.) 

O.o? 

1.18 

19 

121 

O.o? 

1.18 

19 

121 

0.14 

2.25 

36 

229 

0.02 

0.35 

6 

36 

0.02 

0.35 

6 

36 

O.o? 

1.06 

17 

108 

0.04 

7.1 

11 

72 

6 



l1Ununu1JeL11~uuu11n~l1Ufl:a0uR 

I) lf1Hf11l1i~ulul1rinf,uu1.1t::~&ll1hflnu1~ 2)lfll~nuli~ulul1ri~J,uulj~1l1qj 
3) lm~nu1i111U1Lmri~J,uutnfiiA::lumml:::u::~ 2 4) lfll~flll'li~ulill9'llliimmmi~n1mtJ uHWn~ un:::1nH11J 

U1.Jfi~IDf1lll'~l1lRf'i11111~111,l'filJtlj lnn llfl:::f{l'U'ti'U 

' 'U'IIl~lfl ufl"flfll'lrl,'Hil ll'lll'IIO 

(~l) (OU,IlJ'IIlil) 

8. YMG-A ~ TRT-A 0.25 7.31 x w·' 
I 1.18 x w·' 

4 0.019 

10 0.121 

Pool Area (A) 

(911.11.) 

0.07 

1.18 

19 

121 

1.hfi1 Pool Area lJ1Ul'11Jfi111JfflJf111 ® ff1lJllf:J'I11fi1ffl~t'111lJ~!J1J~1fl Pool Fire Mvl~fl1~H~ 
1.2-2 U!l::;ff1~1'111lJ~!J1J ~1 flU'Il1n!!!'h!~V~U ff~~vl~~t.J~ 1.2-1 • 

w~" '1" wo'1.% 1fllJ!111lll!J1J~1fl Pool fire '111 ~~1flfflJfll>~~fi!J tlu 

52053.PTTEP 

R 

R 

He 

Hv 

I 

A 

0.0001 x A 

41t I x Hv 

Distance from point source to receptor (m) 

Heat of combustion (J/kg) = 4.187 x 107 
J/kg 

Heat of vaporization (J/kg) = 1.66 x 10
6 

J/kg 

Radiation per unit area received by the receptor (watt/m
2
) 

2 
Pool area (m ) 

1 



i1[1,'11Ufl1i'lltJLtl~uuLLtla,i1[li'I:::IO[l~ 

r) lm,mnii'Jiu1U11ri,J',,jutlt:::~LI'liumul~ 2)lm,mi1il'llulmra_,J,uu~,1Hqi 
3) lflHnnlii'Jiu1mlii_,J,JJutniiPi'P~:::1utJtJn t:::[l:::~ 2 4) lm,nu1il'lll.nillvmiimJLmii,tY11tJtJ m,11itJ, ua:::'lnH11J 

ntltHJtJtY 1 i,H1ftti1Ul'I,'ILl111'i -n!!OJlfln ua:::ql'Utiu 

.; 
91T>H'I11.2-2 

~fiUfi'JllJ~aumnnT>Ift91 Pool fire mnm1~1,'11ll'll!l~Jliruu~nnnialll!fttl~ 
• IIII'Jfl& Incident Rux 1fliifllllJ;&umnnmiill Pool fire (111911) 

(kWtm'l 
. . 

1~11.oih 1~14.0 ;i1 u 4 111 0.25111 

I. NTM-A ~ TRT-A 37.5 0.12 0.51 2.06 

25.0 0.15 0.63 2.53 

12.5 0.22 0.89 3.57 

4.0 0.38 1.57 6.32 

2. NTM-A ~ TY1-A 37.5 0.12 0.51 2.06 

25.0 0.15 0.63 2.53 

12.5 0.22 0.89 3.57 

4.0 0.38 1.57 6.32 

3. TY1-A ~ LKU-Y 37.5 0.18 0.71 2.84 

25.0 0.22 0.87 3.48 

12.5 0.31 1.23 4.92 

4.0 0.54 2.17 8.70 

4. PDA-A ~ NSG-A 37.5 O.o? 0.28 1.16 

25.0 0.08 0.34 1.42 

12.5 0.12 0.49 2.01 

4.0 0.20 0.86 3.55 

5. PDA-A ~ NSG-B 37.5 O.o? 0.28 1.16 

25.0 0.08 0.34 1.42 

12.5 0.12 0.49 2.01 

4.0 0.20 0.86 3.55 

6. NSG-B ~ TY1-A 37.5 0.12 0.49 1.95 

25.0 0.15 0.59 2.39 

12.5 0.22 0.84 3.38 

4.0 0.38 1.49 5.98 

7. NSG-A ~ NSG-B 37.5 0.09 1.26 1.57 

25.0 0.11 1.54 1.92 

12.5 0.16 2.18 2.72 

4.0 0.29 3.86 4.81 

8. YMG-A ~ TRT-A 37.5 0.12 0.51 2.06 

25.0 0.15 0.63 2.53 

12.5 0.22 0.89 3.57 

4.0 0.38 1.57 6.32 

52053.PTIEP 

. . 
ll1IO.oih 

5.21 

6.38 

9.02 

15.9 

5.21 

6.38 

9.02 

15.9 

7.16 

8.77 

12.41 

21.93 

2.84 

3.48 

4.92 

8.70 

2.84 

3.48 

4.92 

8.70 

4.92 

6.02 

8.52 

15.06 

4.02 

4.92 

6.96 

12.30 

5.21 

6.38 

9.02 

15.9 

8 



1 10~ 1\l 011'11 OLU~O\lll tiM, 10li:LOOA 
1) lf1Hnmillllu1mni~J1~iutl1:~LIIi1910'll'l91' 2)lm~nmillll'll11111rinh!iu~~hn>j 
3) lflH011'1illll'll11111n~J1~i'llmn:91:i\lOOO 1 :0:~ 2 4) lm~m1lillll'lllill911LnOlJIII1n~fi111J1J OHLiJO~ un:'\nH1lJ 
utln~mn 1 t'~wiAn1ul'I ~Ll'IY1 ;;lllljlnn un:tyhnio 

I. NTM-A to TRT-A 2. NTM-A to TYI-A 

8. YMG-A to TRT-A 

I I ., I t 

.. l et 4.1 ct " d Q cv \lti 0 cv <Ct. " ' ' ' .a ' 4 ~ t 4.1 
"lu'YI 1.2- 1 "lft'IJfl'll'IJ"ltl'U'IJM Pool Fire f1"lQUO~fll"l"l11 'tHl'Utl~'Ul'IJ'U~tJ I 00% 'IJMUY'UNlft'U[J0tlH'Yitl11"ltl"l:l: tJtJ1Ul1'YII'titl'IJiiltlOtJ 
~ . .. 

QJct Q f od ou 
Separator, Flare knock-out drum Utl:::{l~lntJ tJ"ll'lW'Yitltllltl[J~'Ul'IJ'U 

S2053.PTTEP 

9 



llO~llJf11l'\JDitl~uuutl6~l1Uft::I0UA 

I) lfll ~ml'ti91Juluttii~ J,:Uutll::~alllh91Du 19Y 2) lfll ~nu'ti91.1 U111Hii~J,uu1j~ 1tt\1j 

3) lfiHmrft91JumHii~J,uumflA~Ad'unnn,::u::~ 2 4) lm~nllli91.1uliJ191llftuJJmul~fl'lllJu uHWD~ un::1l1H1JJ 

lltha!fll'l' I U'~H1'Aihll't'l~ll11l'l iillt!J lnn un::t{l'\Jn'O 

' . . 
q,.o .<:I A q,.o lJI o q,.o A A I o .<:I o q,.o 

1.3 j!UJDJU;;I1Ji)1JM vapor Cloud Explosjon !llDOJ]UJHl!1JlN}jl!J}ji)lJ UJI11111J!ll!lll!IH}jl!J}j 

1) Equivalent mass 
' . 

ilw11m1 f1 1 H <l'll!l~'llJil'u ~Jnuu 1'Vimh1liv~mYV~~ 1 u ,:h11a 1.1 

fiJHUV~1M'1;;V~I1<llf111i'11'11<!1'Vilfill I Ulfi 

1rla'llJtiJ mass of flammable material (m) 11'1'1U<l~hl1utr1Jf111 @ ffll.Jl1f:lHJtiJ M,.,.T HI~~ 
Wl1N~ 1.3-1 

m 

' ll\ll'IIO 

I. NTM-A ~ TRT-A 

2. NTM-A ~ TYI-A 

3. TYI-A ~ LKU-Y 

4. PDA-A ~ NSG-A 

52053.PITEP 

M,.,.T 

explosion efficiency= 0.109 

7 
4.187x!O J/kg 

6 
4.76x!O J/kg 

mass of flammable material, kg (Hl~lf1U1mwm1i'11'11<11u111.1f<J 1.1) 

.l 
9111Nll 1.3-1 

' '<; ill M.,NT 'll!l~ll<l!ilHf111 

'11\IUIJfl m 

(;il) (tiluni'll) 

0.25 0.06 

I 1.03 

4 16.46 

10 104.84 

0.25 0.06 

I 1.03 

4 16.46 

10 104.84 

0.25 0.12 

I 1.96 

4 31.26 

10 199.03 

0.25 0.02 

I 0.31 

4 
. 

4.93 

10 31.40 

~ 
(tiluni'll) 

0.06 

0.99 

15.79 

100.52 

0.06 

0.99 

15.79 

100.52 

0.12 

1.88 

29.97 

190.83 

0.02 

0.30 

4.73 

30.10 

10 



:Ilfh11'Uflll1.1VItlgtl'U11tlft~:IlVft::IVVi1 

I) lfl:i~fll:Iillli'Ullllf'fi~JlJJUti:I::~IIIlh91VU 1/ 2) lfll ~ Ol'iii'II'Ullllf'fi~Jl:U'U~~ 1H'1i 

3) lf1Hmlil'llulamri~J,uuniiti1:::1uvvn s:::t~:::~ 2 4) lm~nm11'1JulillRlliit~lmHri~nuuu t11~Wv~ uft:::'lnHliJ 

ul.Jn~mn tll~H1'1Hilmm'n'lll ,;11t1J.lnn uft:::f(lt~n't~ 

5. 

6. 

7. 

8. 

' 11111'118 

PDA-A ~ NSG-B 

NSG-B ~ TYI-A 

NSG-A ~ NSG-B 

YMG-A ~ TRT-A 

2) Scaled Distance 

.. 
!Ill) r, 

'lllllftli-1 m 

<ih> (lllun111) 

0.25 0.02 

I 0.31 

4 4.93 

10 31.40 

0.25 0.06 

I 0.93 

4 14.81 

10 94.33 

0.25 0.04 

I 0.62 

4 9.88 

10 62.93 

0.25 0.06 

I 1.03 

4 16.46 

10 104.84 

r, _L_ 

1\11 1/3 
.,'TNT 

Scale Distance from TNT Explosion, rnlkg
113 

I ~ I ~V ~ 

~lnrn Peak Overpressure ffl!Jl1tll"I'WlJ11lrll r. !ft~ln91T>Nll1.3-2 

M.,.,T 
(llluo1'11) 

0.02 

0.30 

4.73 

30.10 

0.06 

0.89 

14.20 

90.44 

O.o3 

0.59 

9.47 

60.34 

0.06 

0.99 

15.79 

100.52 

. 
lllril M.,.,T ~m1'llllllllril1llff!Jnl1 ® ffliJUtl11lril r Ml'i~91T>Nn 1.3-3 ll<l~frriimH~l"Uft 

• • 
r lJ~l'lllll'ivihl!iv~'lllil'llllffft~w~aun 1.3-1 

11 
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'!ilU~lUfll'HJtll1.l~UUIItJll~'!ilUiU:Ji1Ufl 

I) lflHou'l1911ulmrfi,ni',aull'!i~~~111hRoul~ 2)lfl'!i~nu'WI'llu1LLH'fi~J,au~~1mli 
3) lfl'!i'lm'!i'WI'llu1uH'fi'lJ,aumfitR:::1uoon '!i:::u~~ 2 4) lm'lfll'i,;l'lluliJlR'iLiimnm'fi~nuuu u1~1;jo~ un:::1m'll)J 

Bll'fi~LOtf Ill>1Hi'Atllitl1~111'11''i i1110jl'flfl LL'fl~f(l'\lliu 

.. 
Vll'>N'I11.3-2 

I <u<u<! II 

flll'l11:1Jtl':IJ'I'Itlli'>::fl1Nfll Scale Distance 1111:: Peak Overpressure 

Scale Distance Peak Overpressure 

r,( mlkgll) Px(Bar)_ . 

1.12 6.803 

1.53 3.401 

2.32 1.361 

3.28 0.680 

4.87 0.340 

8.62 0.136 

14.0 0.068 

24.7 0.034 

40.3 0.020 

57.0 0.0136 

103.0 0.0068 

298.9 0.0021 

~lJl : Crowlun::: Louvar, 2002 

.. 0 ~ ~ ' ' 1 tl .. 1 ~. 
Ulf1Vll'>l~'l'll.3-2 tlllJ111ll'l1llJII'lJ"I'Itlli1::H11~ r, Ull:: Px tl! U'U'Uf11ln Logarithm u:: ~~ 

1 10 100 1000 r 

-----·--

_J <u<uf! I 

ll'>lnl'l11:1Jtl':IJ'I'Itlli'>::H1N r* Ull:: Px 
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'ilt~>11Ufll'i'\Jnitl~uuiltln~'ilU'fl:afiuA 

I) lfl'i~fll'J~911Ulll11ii~Jl:Uutlt:::~ll1ili!nu112)lflHnl'i"1i1111UliiHft~J',:Uu~~lmij 
3) lflHmt111111uluttli~J,:Uuft;ii;(A:::i'uoon t:::u:::~ 2 4) lf1Hnu'ti911ulillA'i"iliu1Jult'd~tflttnJ uHWtH lln:::1nH11J 

ntJn~mtfl U'~ttlflfllillH~Wn ibniJli'ln ll'fl:::l{l'llli'U 

. . 
~lflflHW ll'l!JlS!l~l'Wih P fl 0.02, 0.03, 0.1, 0.3 bar M~~il 

P = 0.02 bar 

P = O.Q3 bar 

P = 0.1 bar 

P = 0.3 bar 

tfluu'1~tiu r* = 40.3 m!kg 
113 

tfluu'1~tiu r* = 27.0 m!kg 
113 

~ '1""' 1/3 l'YWlJ ~flU r* = 11.0 m/kg 

tfluu'1~tiu r* = 5.2 m!kg 
113 

\11l~H~ 1.3-3 
• .._, .::t .q ""' I o .::t o <V 

~flllflln:::tu~lllfl Vapor Cloud Explosion mnWYI<lllllliiJ~'IlliJ'Il 

tl%'l1 tlrtll.ti'N.ti'UlJJ ~lti'rt 

• u 
1'1lilflll1:::1U~'illfl Vapor Cloud Explosion (lllm) U'lllfi!J u1~~u 

(Uli) ai'l o.2sih l~lt.oih 
. • • • 

11'l4.oib 11'liO.oib 

I. NTM-A ~ TRT-A 0.02 15.90 40.16 101.09 187.38 

0.03 10.65 26.90 67.73 125.54 

0.1 4.34 10.96 27.59 51.15 

0.3 2.05 5.18 13.04 24.18 

2. NTM-A ~ TYI-A 0.02 15.90 40.16 101.09 187.38 

0.03 10.65 26.90 67.73 125.54 

0.1 4.34 10.96 27.59 51.15 

0.3 2.05 5.18 13.04 24.18 

3. TYI-A ~ LKU-Y 0.02 19.88 49.74 125.18 232.02 

0.03 13.32 33.32 83.87 155.45 

0.1 5.43 13.58 34.17 63.33 

0.3 2.56 6.42 16.15 29.94 

4. PDA-A ~ NSG-A 0.02 10.94 26.98 67.65 125.36 

0.03 7.33 18.07 45.32 83.99 

0.1 2.99 7.36 18.46 34.22 

0.3 1.41 3.48 8.73 16.18 

5. PDA-A ~ NSG-B 0.02 10.94 26.98 67.65 125.36 

0.03 7.33 18.07 45.32 83.99 

0.1 2.99 7.36 18.46 34.22 

0.3 1.41 3.48 8.73 16.18 

6. NSG-B ~ TYI-A 0.02 15.78 38.76 97.59 180.89 

0.03 10.57 25.97 65.38 121.19 

0.1 4.31 10.58 26.64 49.38 

0.3 2.04 5.00 12.59 23.34 

13 
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~1ll~1Ufll~'Ulll1J~lJUII1.Jn~~1UHZifiUfl 

I) lflHmni~Ullllf-ri~J,jju1.J~::~I91hFillU1A 2)lm~mni~U11111-ri~J,jju~~1m!J 
3) lm~mn1~ulnH-ri~J,jjuftSfifi'A::i'ulllln t::u::~ 2 4) lflHflT:ni~ulillfmiiuJJm&'rinmtJu u1~1U'll~ un::1nH1JJ 

u1.1n~m« 1 i~111ftti111fl~IM'V~ ;;>JD!lnn un .. t'(l'Uti'u . 

' 111~ft'll l'!lilnn1ZLUtllllH Vapor Cloud Explosion (131911) U'lllYIIl 

(Uli) 
. . . • 

lfl4.oih 
. . 

~1'1 o.zsih ll'lt.oih ~l'lto.oih 

7. NSG-A ~ NSG-B 0.02 12.52 33.80 85.26 158.Q7 

0.03 8.39 22.65 57.12 105.90 

0.1 3.42 9.23 23.27 43.14 

0.3 1.62 4.36 11.00 20.40 

8. YMG-A ~ TRT-A 0.02 15.78 40.17 101.10 187.38 

0.03 10.57 26.91 67.74 125.54 

0.1 4.31 10.96 27.60 51.15 

0.3 2.04 5.18 13.05 24.18 

14 
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'lU~l\JOl,'II!HU~U\JLLUMllUl'L:LOUfl 

1) lm~nUW91J\JlLL11ft~JlJuul:~IN1LliO\J1¥f 2) lflHOllW91J\JlLLl1ft~JlJu~~hnJi 
3) lm~OllWiii\JlLLl1n~J,Jumii~9Ld'uoon l:u:~ 2 4) lm~Ol1Wiii\Jl\J19Ll!HU1J LLl1ft~l'L'llUU Ul~LUil~ un:,YLH11J 

uun~llll'L' 1 i'~Miflthul>wll"n lillllJ lnn un:!fl'llliu 

5. PDA-A to NSG-B 6. NSG-B to TYI-A 7. NSG-A to NSG-B 

4 J cf.~ l u VQ' ~ l o Q :u 

'11,D,::UU1lt\1'tll'titll.J9ltlf)1.J Separator,Fiare knock-out drum lltt:: tl'llf)1.J1.J'H1W'tltlttllttti'I'Ull.J'U 

52053.PlTEP 

4. PDA-A to NSG-A 

8. YMG-A to TRT-A 
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'iUJ~1Ufll'i'VOltl~tiU11tlfl~'iltlfiZ10UA 

I) lfl'i~mni9ilulut-ui~J,autl'i::~allhrmuM 2)lfl'i~nu'ti9ilulam~~J,uu*1mli 
3) lf1Hm'ilil'llulmtri~J,aumni~::1utmn 'i::u::~ 2 4) lfl'j~mnil'llulillA'ii~V1Iul1ri~nl'il.ll.l u1~1jjn~ un::1nnl1I 

11tlfl~ltlft 1 i'~111'Afilllrl~ltl1f'i 'fil:lll{ lnn llfiZf{l'U'fiU 

' _f'2 Q.l lt C)l .::.. ' 0 "'' 

2.1 1n:llllllill'in l'llll'llll~ill'lf (Gas Outflow) ll'ii11U'IIlll1lll1!1~ 

111 nl >~lihnHIJ 1w fl'1'lfn » IJ'II1~1 u mw 1111 f 1 ~ '1111\l ~ !(~ 1 ~ u1 ~til!,! ~!(~'llll~flu 1 ~~1u m1~ 
• 

fJ\U ffiJU~'Illl~fl'1'111iHIJ'II1~ 1'111 illH'hmwV'1~V~~1f1Ull1'111~f111fffllll'llll~ US.EP A ~~ff!Jfll>llill 1 uii 

.. 
QR !IJll 

HA 

P, 

T, 

GF(yl 

QR = HA x P,x_l_x GF(g) 

-r~: 

Release Rate (Pounds per minute) 

Hole or Puncture area (Square inches) 

Operation Pressure (pound per square inches absolute : psi) 

Operation Temperature (K); 25 'c = 298 k 

Gas Factor; Natural Gas = 14.478 

, ., ' , ., 
_, ""' r:Y u l9 , 0 u .<:::1 ""' u , !ll , " , ""' 

011u1:i:I:IJU01'1f1J l'lfl11J1flflllU1lJUAVfi'!/U1PI111PIH'/ ('!/U1Pll<fUI'/1Uf1Ulltll1Hf!B 6 U1J 

11111J~ll'll\U~~1~~1l!Ufl~'llllni<Jiiti1~ 100-300 psi w !JW'II!Jillfll~ (1~ti1 300 psi 1um> 
• 'JJ 'JJ • 

tl1\J1W) ut~~ii'IJU1~~f11liw1 All 0.25, I, 4 Ufl~ 6 u1 ii~!l'1u'IIU1~Vlufl (HA) rvhii'll 0.049, 0.785, 12.57 

.: 0 "' A I I 1 4 '6' I.IJ ""' J !lfl~ 28.27 1111 .ll1\ll11Jfll~ll !IJllU'I1llllllll1~ '1 llff1Jf111'11 \W~~ ~~~~\J 

' . . 
• vumzi'1 0.25 ih; HA = 0.049 1111.u1 

QR 0.049 X 300 X _1_ X 14.478 

' . 

12.33 

5.59 

0.093 

....;298 

• 

'llllu ~ill1 fl 

fi111nf1Jtu1-ll 

fi1l1nfw1u1-li 

• '!llJ1fllf1I ih ; HA 0.785 lll>.ih 

52053.PTTEP 

QR 0.785 X 300 X_!_ X 14.478 

197.54 

89.60 

1.49 

~ 
_, ' d 

Ullli~/\J1'11 

fltl1fli' IJ/lllfJ 

fi1t~nf1Jt1u1n 
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'i1fH1Unl'i'Utlltl~uuuthN'ilmuaOu~ 

1) lflHnui~U11111ri~J,jjutJ'i::~lllih~nu19i' 2)lm~nui~U111llri~J,:Uu~~1mll 
3) lfl'i~mni~ulmni~J,jjuiniitfl::lunnn 'i::u::~ 2 4) lm~nuiwu1ill~mftutJuHri~tl'1'i1l1l [Jl~Jl;n~ un::111H11J 

utln~unr tll~'HlRI'ilU'W~Ll'l'!l''i -nllQ!lnnun::ql'll'tiu 

. . • 
• 'lllJ7~1'jJ7 4 ih ; HA 12.57 \lll.ib 

QR 12.57 X 300 X_!_ X 14.478 

3,163.18 

1,434.79 

23.91 

..;;;-
tlvu.i'Ju1li 

lii11nfwmli 

rii!lnflJ!1u1li 

• • • 
• 'llUmtf• 6 ih1rivu111m1n; HA = 28.27 \lll.ib 

QR 28.27 X 300 X_!_ X 14.478 

. 

7,115.24 

3,227.40 

53.79 

..;;;-
tl 

J ~ 

ll'W\11/'Wl'l'l 

n11lnflJI'Wln 

n11lnfw1mli 

<u-=1 il <u\IJ fY A I 
2.2 jfllJtl1UJjlJ'Willnnlj'n !'llll'UIHnl'lf (Heat Radiation of Gas Leak) liUU Jet Fire lJji1!U'IHl 

o.::lfY ill d.: 
ll11lliHnl'lf'U'IIl\lllli'WN1'WtJ'WilHllH 6 'W1 

1rlllln\ll nn i' 111111'11 v ~ il1'11Ii1 1 lJ 'li1 ~llll n~m 1 u1 mfl i11'1f~:dinn m ~~1 u~hvd1~1 1\111 ~11 d v~ ~1 n 

11JlHi1ll1nlfl mW~I0\11011~\11 1'fh1'Wnl'dll~~1niiU11ll~t'hiU\IIU1~nl61-fJ ~~iiml~\111 vJ8vu nllUlJl0~~\11 
f1111111uli'n11\li~'Ull~ Jet Fire (Flammable release with non-instantaneous release and immediate ignition (Jet 

.. 0 ~ ~ ~ ' ~tl.f 
fire)) 'lf~tll'll1\ll !\11~10lllJnl1\ll~\llll 1 'W 

R f5 ~(l) 
l 

.; 
!lJll R "" .::1 ~ 

1~U~'I'I1~nl1!!NHlltl11lJjlJ'W'Ull~ Jet fire 

I The radiation flux: at a distance from the center of the jet fire 

Xg 0.2 

Qp l)QHc 

lJ 0.35 

Q Mass of Fuel 

He Heat of combustion (4.187 x 10
7 

Jlkg) 

17 
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lltJ~lUflll'\Jflatlguuaitln~llVfl:aiiuft 

I) lm~m'l"tilll.luluHrinf,uutll::~llllhflnu1A 2)lm~mnilllluluHri~J,uu~~1m!i 
3) lflHmt,;'lll.luliiHri~J,uumfiifl::iunon 'l'::u::~ 2 4) lm~nm11111ulillfl'l'lfimHmri~rrlmtJ vHWn~ un::1mmJ 

utln~mrl' 1 1i~Hiflfilu11~111'!'l iilltJ! lnnun::ql'U'tiu 

. . 
• 'ffumz17 o.25 ih: 

Qp 0.35 X 0.093 X 40.599 X 10
6 

1.32 x 10
6 

J/sec (watt) 

U'l'l'Wth1ufflJfll1~ <Z> !~Vl'mhi'rrihmJJfvu~lflflmi'il'l!W~~111llu111J Jet Fire 
.d. .... 'J) 2 
'1'1W!H~l'Wtl1llJ1V'W I~ 37.5 kW/m ; R 

. . 

2 
I~25 kW/m ;R 

2 
I~ 12.5 kW/m ; R 

I~4 
2 

kW/m ;R 

0.75 !lJ911 

0.92 !lJ911 

1.30 !lJ911 

2.29 !lJ911 

• 'ffumz17 1 ih: 

Qp ~ 0.35 X 1.49 X 40.599 X 10
6 

~ 21.172x 10
6 

J/sec(watt) 

unuth 1ufflJfll1~ <Z> !~V11lthi'rriitnlJJfvu~lflflmfil'l!W~~ 111li'U1111 Jet Fire 
d • '1'1Wll~~l'Wtl11JJ1V'W 

2 
I~ 37.5 kW/m ; R 3.00 !lJ911 

I~ 25 2 
kW/m ;R 3.67 !lJ911 

2 
I~ 12.5 kW/m ; R 5.19 !lJ911 

I~4 
2 

kW/m ;R 9.18 !lJ911 

. . 
• 'ffumz17 4 ih: 

Qp ~ 0.35 X 23.91 X 40.599 X 10
6 

6 
~ 339.75 x 10 J/sec (watt) 

unuth1ufflJflU~ <Z> !~V11lthi'rriitnlJJfvu~lflflmfimw~~111llu111J Jet Fire 

.d. .... !II 2 
'1'1WlH~l'Wt11lmV'U I~ 37.5 kW/m ; R 

. . 

2 
I~25 kW/m ;R 

2 
I~ 12.5kW/m; R 

2 
kW/m ;R 

12.01 !lJ911 

14.71 !lJ911 

20.80 !lJ911 

36.77 !lJ911 

• 'ffumz17 6 ih;mmnn: 

Qp ~ 0.35 X 53.79 X 40.599 X 10
6 

6 
~ 764.34 x 10 J/sec (watt) 

52053.PITEP 

18 



'il04UIOU,.flltJ~ouutJn~ 'i10fl::lfiOA 

I) lfl'i 4n1'iil'llu1mrii4J,uutl'i::~lllihflnu 1~ 2) l fl'i 4n1'iil'llu111Hii~J,uu~~ 1mY 
3) lf1Hf11'ilil'llulumi4Jujuf?!fiifl::iumm 'i::o::~ 2 4) lflHou'til'llu1ill~mao1lnHft4nl'illll oHWn4nn::1'tlH11l 

11llfl~mn 1 i'4lliflti1Ul1~1fl~'i ;;liiJ! lnoufl::qlmio 

""' ,., v 2 'I'I'I'HlHlllfl1llJ1Vll I~ 37.5 kW/m ; R 

2 
I~25 kW/m ;R 

2 
I~ 12.5 kW/m ; R 

I~4 
2 

kW/m ;R 

18.01 i:tJ\ll1 

22.01 l:tJ\ll1 

31.20 l:tJ\ll1 

55.15 l:tJ\ll1 

ff~uft'llirm:ufvu (R) ~ltmmfillll'l'lii~,ml'umJ Jet Fire Arln'Vivih!liv~lil'lff1,lll1 ~1~~umr~~1u 

f111:ufvu11h~'l (I~ 37.5, 25, 12.5, 4 kW/m
2
) ufflll~~~~~llll'lH~ 2.2-1 u<~~au~ 2.2-1 

. 
~'Ul~ 6 ih 

NTM-A- > TRT-A 

NTM-A- > TY1-A 

52053.PITEP 

. 
<U.::II V <U\Ij IN A lo""' t:'l 

'!fnlfl1llJ'!Il'II'U!H Jet Fire lllfln1'!'!1!'11<l'Uil~nl'H1J'll1W'I'IIllllllliUnl'lf 

0.25 

4 

6 

('rivu~m1'n) 

Qp 

(J/sec) 

1.32 X 10
6 

21.172 X 10
6 

339.75 X 10
6 

764.34 X 10
6 

Incident Dux 

(kwtm') 

37.50 

25.00 

12.50 

4.00 

37.50 

25.00 

12.50 

4.00 

37.50 

25.00 

12.50 

4.00 

37.50 

25.00 

12.50 

4.00 

(m) 

0.75 

0.92 

1.30 

2.29 

3.00 

3.67 

5.19 

9.18 

12.01 

14.71 

20.80 

36.77 

18.01 

22.01 

31.20 

55.15 

19 



71V~ 1\1017 'II !lltigV\1 II ti il ~ 71Vil~lilVrl 

I) 1m~m7Yi'~t~11111ll~1hl1t~t11~~~~1~!lt~191' 2) 1t1Hm7Yi'l>llt~1U11a~J1ut~~~111qj 
3) 1f1Hm7Yi'l>llt~1u11a~J1ut~ii1ii~~~it~vvn 1~v~~ 2 4) 1m~ml Yi'~t~1ill~ni\v1Ju11li ~n1nJu vwjjv~ lla~11'lH11J 

utiMl!lil' Jli'~11irl ri1lll'Hll't 'lf7 W\jlljlan ua~trl'lll'iv 

. .. 
... 14 Q.l ct , 4:lt. .q lll "' rN .q ' 0 Cl t:V "' ' ~ ~ 

'iu'YI 2.2-1 'i1Uifl112J'ifl\Hllflfll'ilfl~I 'VH'I-!1 1'112JII1J1J Jet Fire 'Ufl-!lfllct11i 'i'i2J'tfl~ ~lfl'Yi tHllltl£1-!lfl,.li'U\ll~ltT\ml\lA\ltlflt'IH 6 \!1 
~ ~ 
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ภาคผนวก ภาคผนวก ซซ  
คา LS และ C, P-factor ในการประเมินการชะลางพังทลายดนิ 
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