
Environmental and Social Impact Assessment (Draft) 
Part 2 of 5 

 
 
 
 
 
January 2019 
 
 
 
 
 

THA: Eastern Economic Corridor Independent Power 
Project 
 
 
 

Appendixes 3A – 4E 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Prepared by Gulf PD Company Limited for the Asian Development Bank. 

The environmental and social impact assessment report is a document of the borrower. The views 
expressed herein do not necessarily represent those of ADB's Board of Directors, Management, 
or staff, and may be preliminary in nature. Your attention is directed to the Term of Use section of 
this website. In preparing any country program or strategy, financing any project, or by making 
any designation of or reference to a particular territory or geographic area in this document, the 
Asian Development Bank does not intend to make any judgments as to the legal or other status of 
any territory or area.  



A MEMBER OF ISO 9001 : 

2008

CERTIFIED

Pluak Daeng Power Plant

Project 

(Appendix)

Gulf PD Co., Ltd

January 2019

Environmental Report 

for submission to ADB

TEAM CONSULTING ENGINEERING AND MANAGEMENT PCL
151 Nuan Chan Rd., Nuan Chan, Bueng Kum, Bangkok 10230 
Tel.(662) 509-9000 Ext. 3307 Fax (662) 509-9047

, ' 

\ , _______________________________________________________________________________________________________________________________________________________ _ 



Environmental Report for submission to ADB 
Pluak Daeng Power Plant Project  Content 
 

RNP/ENV-P/P2810/DFR (ADB)/RE62001-content-appendix  Page i 

ENVIRONMENTAL REPORT FOR SUBMITTAL TO ADB 
PLUAK DAENG POWER PLANT PROJECT 

 
Table of Content 

 
APPENDIX 
 
3A Plots of land with legal land title deeds 
3B Letter no. 8000052/35/2559 dated 7th March 2016 from PTT Plc. to inform Gulf 

PD Co.,Ltd. of the branch point of IPP power plant 
3C Calculation sheets of the project’s natural gas and diesel oil pipeline thickness 
3D Letter to assure the capability of water supplying and effluent receiving for 

hydrostatic test 
3E The Appendix of Notice of The Department of Energy Business on Determination 

of Diesel Oil Characteristic and Quality B.E.2556 (2013) Dated November 8, 2013 
3F Material Safety Data Sheet (MSDS) 
3F -1  MSDS from chemical substance management program “Chem Track” of 

Center of Excellence on Hazardous Substance Management, Chulalongkorn 
University 

3F -2  MSDS of Polymer  
3F -3  MSDS of RO Antiscalant 
3F -4  MSDS of Oxygen Scavenger (Elimin-OX) 
3F -5  MSDS of Scale and Corrosion Inhibitor  
3G Energy Network System Boundary Announcement  
3H Details of the raw water pond and the water treatment system of Pluak Daeng 

Industrial Park 
3I Water spray rate from National Pollutant Inventory Emission Estimation 

Technique Manual for Mining version 3.1, 2012  
3J Letter from Eastern Water Resources Development and Management Plc. (East 

Water) to assure the capability of water allocation to the project 
3K Calculation sheet of the raw water pond of the project  
3L Calculation sheets of the project’s pre water treatment, demineralized water 

system, neutralization system and domestic water treatment system 
3M Calculation sheets of the project’s domestic water tank, demineralized water 

tank and water supply tank 
   



Environmental Report for submission to ADB 
Pluak Daeng Power Plant Project  Content 
 

RNP/ENV-P/P2810/DFR (ADB)/RE62001-content-appendix  Page ii 

APPENDIX (CONT’D) 
 
3N Calculation sheets of the project’s storm drain system and storm retention 

pond  
3O Calculation sheets of storm drainage rate from the project area and capability 

of storm drainage system of Pluak Daeng Industrial Park 
3P Calculation sheets of dike capacity at oil contaminated area  
3Q Flood study report for water resources receiving effluent from Pluak Daeng 

Power Plant  
3R Example of regulation of workers camp 
3S Letter to assure the Pluak Daeng Industrial Park’s carrying capacity of air 

pollution from the project  
3T Environmental mitigation and monitoring measures from environmental impact 

assessment report of Pluak Daeng Industrial Park (First extension phase) 
3U Details of Dry Low NOx Combustion and Water Injection technologies 
3V Certificate of air pollution abatement efficiency from the manufacturer  
3W Letter from Pluak Daeng Industrial Park to assure ability of management of 

wastewater from Pluak Daeng Power Plant  
3X Calculation sheets of the project’s wastewater holding pond and cooling water 

holding pond  
3Y Details of wastewater management system of Pluak Daeng Industrial Park  
3Z Details of water drainage system and flood control of Pluak Daeng Industrial 

Park  
3AA Calculation sheets of fire water tank and pumping rate of fire pumps  
3AB Safety Procedure regarding spill prevention and control plan  
3AC Emergency plan of Pluak Daeng Industrial Park 
 
4A Statistics of seismic affecting Thailand 
4B Analysis results of chemical and physical properties of soil from study area and 

project area 
4C Calibration certificates of air quality sampling and noise sampling  
4D The results of ambient air quality measurement 
4D-1  1st results of ambient air quality measurement 

• Project site 
• Village no. 2 Ban Noen Sawan, Map Yang Phon Sub-district 
• Prasittharam temple 
• Ban Map Toei school 

  



Environmental Report for submission to ADB 
Pluak Daeng Power Plant Project  Content 
 

RNP/ENV-P/P2810/DFR (ADB)/RE62001-content-appendix  Page iii 

APPENDIX (CONT’D) 
 

• Western community of the project site, village no. 5, Map Yang Phon 
Sub-district 

4D-2  2nd results of ambient air quality measurement 
• Project site 
• Village no. 2 Ban Noen Sawan, Map Yang Phon Sub-district 
• Prasittharam temple 
• Ban Map Toei school 
• Western community of the project site, village no. 5, Map Yang Phon 

Sub-district 
4E The result of noise level measurement 

• Project site 
• Village no. 2 Ban Noen Sawan, Map Yang Phon Sub-district 
• southern community of the project site, Village no. 5, Map Yang Phon 

sub-district 
• northeastern community of the project site, Village no. 2, Map Yang 

Phon sub-district 
4F The result of surface water quality measurement 
4F-1  Report on impact assessment from cooling water of power plant project in 

Pluak Daeng Industrial Park  regarding BOD and TDS (December, 2015) 
4F -2  The results of surface water quality in rainy season 
4F-3  The results of surface water quality in dry season 
4G New method of water quality index calculation 
4H The results of ground water quality measurement 
4H -1  The results of groundwater quality in rainy season 
4H -2  The results of groundwater quality in dry season 
4I Analysis method of bacteria referred to Standard Method for the Examination 

of Water and Wastewater 
4J Letter to inform of conformity of project site with Pluak Daeng comprehensive plan 
4K The Order of the Head of the National Council for Peace and Order No. 4/2559 re: 

the exception to enforcement the Ministerial regulations of comprehensive plans for 
some types of business 

4L Letter to inform of conformity of the project site with the Draft Ministerial 
Regulation on Designation of Pluak Daeng, Ban Khai and Nikhom Phatthana 
Districts, Rayong Province as the Environmental Protection Zone 

4M Results of traffic volume count 
 



Environmental Report for submission to ADB 
Pluak Daeng Power Plant Project  Content 
 

RNP/ENV-P/P2810/DFR (ADB)/RE62001-content-appendix  Page iv 

APPENDIX (CONT’D) 
 
4N Socio-economic Questionnaires 

• Questionnaire for community leaders, sensitive group and government 
agency 

• Questionnaire for households 
• Questionnaire for people using water from Huai Phu Sai 

4O Results of interview on socio-economic 
• Interview result of community leaders 
• Interview result of households located within 0-3 kilometer radius from 

the project site 
• Interview result of households located within 3-5 kilometer radius from 

the project site 
• Interview result of people using water from Huai Phu Sai 

4P Depth interview form for public health officer 
 
5A Air quality impact assessment 
5A-1 The Land Development Department’s data on land cover classification in 

Rayong Province to those applicable to USGS NLCD92 (National Land Cover 
Dataset 1992) 

5A-2 Meteorological data of the areas with Land utilization included values of 
Surface roughness length, bowen ratio And albedo  

5A-3 The contour map of pollutant concentration (construction phase) 
5A-4 Controlled emission rate of cogeneration power plant of Glow Hemaraj Power 

Co., Ltd. located in Hemaraj Eastern Seaboard Industrial Estate (Rayong 
Province) 

5A-5 The contour map of pollutant concentration (operation phase) 
5B Calculation of noise annoyance from electricity generating activity of Pluak 

Daeng Power Plant  
5C Monitoring report of rainwater quality within the area of responsibility of  

1st-16th Regional Environmental Office (August-September 2015)  
 
7A First public participation 
7A-1  Example of invitation letter and requesting courtesy letter for posting 

meeting schedule 
  



Environmental Report for submission to ADB 
Pluak Daeng Power Plant Project  Content 
 

RNP/ENV-P/P2810/DFR (ADB)/RE62001-content-appendix  Page v 

APPENDIX (CONT’D) 
 
7A-2  Meeting document  

• Presentation 
• Meeting Document 
• Questionnaire on participants’ opinion 

7A-3  List of participants 
• Provincial level 
• Sub-district level 
• Dok Krai fisheries resource management group 

7A-4  Opinion of participants from questionnaire 
• Provincial level 
• Sub-district level 

7A-5  Summary from the meeting 
7A-6  Example of requesting courtesy letter for posting summary from the 

meeting 
7B The regulation of Energy Regulatory Committee on power development fund 

for develop or rehabilitate localities affected by power plant operation (B.E. 
2553) 

7C Opinion of participants visiting Kaeng Khoi 2 Power Plant at Saraburi Province 
7D Second public participation 
7D-1  Example of invitation letter and requesting courtesy letter for posting 

meeting schedule 
7D-2  Meeting document 

• Presentation 
• Booklet of project information 
• Questionnaire on participants’ opinion 

7D-3  List of participants 
• Provincial level 
• Sub-district level 
• Dok Krai fisheries resource management group 

7D-4  Opinion of participants from questionnaire 
• Provincial level 
• Sub-district level 
• Dok Krai fisheries resource management group 

7D-5  Summary from the meeting 
7D-6  Example of requesting courtesy letter for posting summary from the 

meeting  



APPENDIX 
  



APPENDIX 3A 
PLOTS OF LAND WITH LEGAL LAND TITLE DEEDS 

  



N 

:~ 

NOTE 

R0JANA INDUSTRIAL PARK PUBLIC C\0.,LTD 
. \ 

PLUAK DANG PR0JEO 
( 

\ 
· il. 1237 

il. 31832 
38-0-81 

3'1-2-12 

il.31831 

il.31829 
~===::;;~~~~8_2if 5-2-13.5 

-~__,_ ... ,-::;_=-...::,,_,,,_,_.,_,--
THIS DRAWING IS PRELIMINARY DATA ONLY 

,,., <;. 

C' 11.fl.~~». · 

hU1&rf ~~•1~~Y mm .. ,,,. 

;i,t" · :mwfri ·: ..... J.r.;j7.,:.l .R,)~L ..... :, .... ::: ... ltliiU•··?::'.·L., .. -/',:·:•.:.i,.'.'·::.: .. ,~~ti ~~ }~~-;:i.?.:\j9.z: .. ::;,:::••',·l·':··>i, 
9l1tlil ..... JJ.ll)I\ Hll?., ...... , ............................... v1cm,.MO'.lll. k.H .. .. , ................ , ... , .......... •• 11101 •.. 1 ~!/fl~ ............. : ..... :., .. , .. ,.,.:, .. ,, ........ · 

111i41lflrl''l!qpd''l,,l'!fui:T~fuil ...iL ..... l~EJ11 .. JV1}(W .. , ........... : .......... :~viilrin11'll ... ~~!? ..... : ..... :: .... '. ..... , .... , .. ,.:, ....... .. :...... ·. ..:·_ : · · · · 
- ~ . · li-1111f! tuu, '(f 1•1mJTI1rium · · · · · ·. · · · · a, •~ml'l.l .............................................................................................. :.................... · i l l . 

................................................................... ,, ...... ,, .................. ,, ................... , ......... ,, ... . 

,-11fa .............. ,fot~tfi~::~: ·.::::·::~;'ll:~:~1e.i.1Q~' ....... , .... .. ...... {~1utnt/. .. ... i'I 
........................... .1.................................................................................................... .... . ... 

n°ty'l1lii .. ,'l).\1 ..... iit11-1J11m4 ........ flM .......... :.~ ................ ,: ... :· ... x,y~tl'111111\jif111.: .......................... : ................................................................ : .. : ..... .. 

i.l'111m~~ .... :?Q~M.U~ .... 11~i. ....................................... .r•non"1rnu ...................... : ........ ,frunll\'11> .. JJ.11liJiJl ....................... .' ............................... . 

n1U11w1~ .... :.:1l'.w:~.1.1,t ........................................ 1-1111~ . .>:11• .1'!lr.Hi.ml-!.m ..................... 1'l'l, ........................................................................ ...... :: .. : 

j 
.......... _. ............................................... _. ........... : ................ , ................................ : ....... l l .... l 

fill ...................... li~i'l1!:lmlL~,. \TI.f.1-l.lJ:\7.17.T,1?.; .. \\lml.................................................. e4 'Oi~ .... 1'f 
. . ...... : ............ (f.':l!! .. :/.)~r"f.).71Y}:.').~~1.!:l!ffl.':Y,1.!!)............................................... .... .. .. 

. tfq/'lflil.Jn.lJ... .. il1,1•ii;:1111'li'h .. ~Dli _ , ............................... oyfitl'i~ll1~tl'111.: .. :;;_;;;;~,f"';A~• ................................................. , ........... . 
il'rn1m-il .... !lJlh:, .. 11~ftt1'1!~~ l,\, ........... tl'\lil .•• mm"'1tJV ..................... :i~•.?,;'$inJD/U<il~~w~~ ............... , ...................... .. 

... .., • . ~{!f /:?·').-1~ .. ,.. -,.. . , /!(\~; 
.. V4\l?A .. \llR\111.{ ll.'tl.iM(l1 ....... ,~J ......... /~'l;i,l.~;.:;;,.,P' .. ; .... y}t; 

r{iii;J1~~1~i~I~~~\)'l'l? · 
.. . . . . . . .. _. J11~1n(•r1u . \"t.r.,,,,;it~{1·(~1iu,hti;ti/il,li 

:< . · 1i'1 · 1i'h.ii/1;uif~~, ·r · l!!·~ \ ; ~,. ..w .- . 

,,.,:~ t:::;:;,tf d:J,F,i,~T'.~+f i!'.i'0,~i;i:~~!;~ : : :: r 
<i'ii 1, .. ~r;lv.'.lilll.1+~tj,1:1:1fu,1'Q fo.11.11rJfb ............... : .............................................. : ......................................................... .J.. ........ . 
,,,r.&t"TC'J:\1:)~'\\l.'n1il'.J11mw;,il'u i'.M't1mlll9l1~11'11 rl"1m·uri1,rn41\l~i:t111!\141lUlJ i)'.ifuift1"l,j',,if4mJ'1J 

(iw1Ji1ifr11,;·u:···e:-~· ............. ~ ................. ............. : ................ ) . ,</l. ..:i .J .x "" ,1 .!l • 

11•ff!).~W'M'AnVijl!IH&ri'q(\11 tl'l1Vlln,: 1.f1'.lv<i'~l'l11lll'lli!l'1Uri', ,~'M'Mmuimw 11'10ll~\ll!1Uil1ll!J 

'Ht'ilumtil)J!'loml'i1nnu llti~ .. ·. · ~· · l J 18. · . 
( niuiiv4fnu).... IIIJ~ t.o."B.~ ................... {ll!nl9l1lil!Oll nt ·17 ~.M6) ......... ! 
. ~ J ,4 . . . : . I 

( ll10lJO'lro~'1\ ...................... (LlYl1J~11lliOll t1·i. l 6 ~.1'1.25~6) ..... I 
• .di .d •., ~ ~ .., .... ! 
, l'nlUlJO'l!O U). .,~ . ~ : ...... ,... .. ................. (\11411'l\'l! Ylil-llJJ:U;;Lff(1(i,} , 

..i· , \•i'f. ·,.~. ,,. · ...... , .. . : 
( 4n10!fo'JIO 111)... 'J'i ,,:, •·1: • . · i 

111r.;noN111t11111tiutl'lt-l'»1P1·0111Y, · i 

--·-~EfPr) 
' "'/'Ji t:,i;;:~·--· -~-._._.-~ ~-\\eO ::l/m"'"'·/;·-L~ 

................... ~.·.· ......... ff,!l!Jl.l 
.................................. ~;I:i•;~-ewl~ 

> 



.J:., 

. j',' ·. ,·f. 

,; ·" . 

. ~ .: :·: 

..-,._. 



J:.· 
•}: 

·.') ! 

:;· ·\.:.....:· 

---~--

j 

·• . . ( 
:\ . ) , .. 

·-=-cit----

.~I\,~ •.-.; •. -. •·· • .····· 



,: .' ...... .'.f.:?•~··:-,6«,'<:'i.t<i.A, ._.._ __ .--'· 

~l 

''"~: .. ~;i,--'-"'-c-.,--"'--+---,-.._,_......;;.-,. 

~~~~·~:· 

ittnuu~ (1uvlt1) 

... m~•i<;w'.i\1\'! .. 

\l~llL'7. .... -........ 

.;:\· 

,.J"-'· ,: · .li234IV3439. · .J~ . l> ".:i,., Olla!<i> '!' ..J~ .J .,i.m.: :~~!¼1/n'i~ ............ , .... -......... :1,.,. .... ,,1p11vr11 .............................. ::"·:r" .... l1ll1<t 1rl'l ................................. , ...... -ltl\l\l\Y1vl\l\ffll1 .... w ...... - ......... ,.,,,._ •• 

-~i!Jlt ..... · ... : ..... ll1Utrl'lYl"I ............. · .... _ .. ,, .. -!i'llll<l ........ ,J~OllliH ..................................... (~l'\1\l\ .... "l~~8~ ._,, ................. "" ................. , ... _ .... .. 

~-t· 
u 

t 
" 

,, 

" 

,, ,, 

"· 

i 
\ 
'\ 

ln\l\i'W11" <i> : O:ooo 

" 

/ 

SU \ 
1a:n \ 

I 
\ 
I 
I 
\ 

\\· 
\i\ 

.; 

\r 
\ 

\ 
\ 
\ 
\ 

\ 
,\ 
'\ 

. . -0~~~\~, •'"· : ' . '{F. 

·•~~ CS
.-:,t,,\J~t\f\~ ~~-~'.lW'IJ,OSr/~.: :· : : .. 

~EPiJ 
s,1'?1 {a---:--•-_:_---~~\~• .· ... ,. .. 

stem Powr;r (qr\',i-;,01\i . : . f} . : >:< . 
f ffet--" ~ • 

·:_:: ·, 

-b «111u1m1 
,,,,,,,,,,,;,,,,,.,,,,,, •• ,. · .,,,,,,,,,,,,,,,,;;,:-1,~. jtm,u~~, 
·-~--~'.·····::.;,.;\,::; .. ·. 

. ~-11111~_..,,. .... _.·. 

-d1wrut~«viatfuv4'11ti•~mu , .. '~ 
......... ,, ............... ,,.,,,,,,,,,,,.,,l>lll'l'Mll ., 

~,u1llflllfll\ft'l'II .,......,.-,1 ,...,.,..-, "'""',, 



'IE'. -... ' r······-- . ....___, 

{(, ·-<-~:' ·. . •. 

,-

:'---7· . . ' ( · 

< o.i.-e!i.i. · · · 

I 
f 

\\ -, 
\ 

r-· 
/. 

!1-l:>·C•H 

~ ~1, .. ,""""'1 ... .,,~~ ~,.,,, .. ~w .... MJ-5 ..... , ....... 1 .. N~1 M:M1~ t•~w ....... 1 .. .,~._,.,,u, .... -..1 .. .,,.~. ~.,,.,,,"'.,1., O!~• "' .,,~ ..... , ... ~ ....,._ .,,,.,,........_i,.. ~,.,..v ,,.,.,,..,.....;1,." M.,,.,,.-..'l,,.;j • ._, ru .. n......,~ ,,n,"'"''-ll"M-•liun1w,,"'1 .. r-1~/;i• ~, .. 1-,,..,,-1,, •'"""* M .,_.,,.1.,. 

'J"IT ," ~ ' - "'J 

·•j 
i [W~:;;;;;:;i;;;~;;;;:;;::,i:::-ij~: ,:::;:::;.:l~:::t:::;y .. , . ~::l::;:~:::::::.:::1:::JJ:;::~~~:::t:::::::::~~=~ 

I
Wl. ci,iuith~~u ·· ! ··( ,Li n~0~6iu_ 

1 

1 Uh 
,t, ' .,,, .Ks ~ "" ).U,j1 ,1f1TI_s£M~':..rr_~.1~::-;; ~ ~ .. ( , rn1n~tra ½ ~~·f!1j 

':;,, .,,j.._ / -0 - -· l I t ,, , _., / ";'"' im. rn~11~~;'-i.., .... "1. -<:j"' ... .;_ 17HL .. .!'. '!!. HU1JIJS". h~1 
.....---.... i 

i 

\ 

im .,,1 •. · tuU'GJZ'JGJU • · ,,!, ,.,.,. nt11mpfi,, .... '"'"···,-•-········ · . o11111J ..... J.lwmwJ.,L ........ ~iii 
i:J~tii- . . .i·. ;l· 1(~,111;--_.·. 'ii" .!. ~ j -~ ' . . , .. - .: d ~~ ,,;~Ui}~ 1ii'H :m. 'll~~-- -~:![:·----- .. n1}w111i1011l~GJ1niw11~~ "flwi, i™ 
bn ililn!AUil1~1UHmliJm/lan.!Jl!ll1Ull~~ _ tm 
~1':lll']J ""•f j -.. , ,) f ':,.--.. 1- ,[1ftjij 
Mf!t f I r~_,,, '1n l~WulJ1'.uJU'1l'l t ..... h,u l ..... ·tm "--* ~ ~ lll'!U 
Hft- 111.n ... r ,. J' --""",---~~.f\]!1111 -•. -~~!Jllil~_~n ':·:;·~V.n:,, iH-1 
(H~UU - .... . , \ · . -.,; ;; ~ ,,UI 
.>,j,H '\I -· ,ntrn. \\lJ\'11 'flill1i m,iJzM--- ,mri~ 'ilZllNl\in rnffi · ---~ 
; i !;_ ~.~_o/- ! JI l . • . . • ·.• •· -~. • ;~ ·- . ~-·~:i~~i 
j•;•l-:• ~~ tbii ..i.a-,~;.,th; . J :j' -, \ , . ·. . !H! ) : 
j~gJ . .. t'.~tJII !1Ult1vn -lnlll=el=;l~::-: --~-:;"lW. }f.ITTT,111, •~in -
j,!Jl . ,- I/ '1 .1 J , , , !I · . mi ::ff--- ITTm1?)111l1Jm11 (i): a:000 r~ · in·~11n1JJ ''ci:i'.'dqoo ,ti,i-1 

_.!~ilt· -·' v -· -.·-·- ;fg 
~9~s '.\ irn 
W.j. l .\ hH 
1'1'1·~. 1·T. :1· ,i,U,l !1..,1:!1 • . · he.ii 
.1g~ - ~ ·+:'-• ~.J,J.!1 
i ,, . . l . .. _., ni i iht I· ,m. . !!11.. ··. ·,.;· ·,j}i•i 

{ ,, J
1
ac•;t . · _... ...... I "' ; l~il · 

/ !l'i· . I '11"{. . 
i• ·i : ._p11 -· 
•·•• . ..- \ I , ,,.R.. l i·J · , ~;; <t tt 

U,M~ rt1 . . :. · 1 !--- -~~ , tl11!. 
mi ¼ . l! --✓ , tin 

-lHt \!, - r m, ·\1: . ' -- -~ . .;,ir::; ~_Ul i, . r, r, 
1•>' ,., , "i!J --·-a'J r,,-.::--. <.l;!' 1111 . I ~u11u~1m,1u1rnun.u~_o ,\. 1m---.... 

nri ) ( T 4>Y?"..' .. ~ im 
i2n ') • ,, ' N,w,:f~ ~- ,.1,,,1 
1•1•1•1• I 1'1'11'11Tm1uvt~t/ "·' 

;-

'(-__ 

\ 

·i 

lJH : u / ··iiH 
s3H i ,......-~ t·::.::c 
!,,,,i!, \ I - ,. :u~:::: 
:: .. ~ ) t un 

..../'--~ 

/ f 
i 

~-

( 
_) 

U,t,!~ .. I ' t!f!· 
Ui:1:( !.,.;.,ta--·-- . _.,V'i!li!'l! mi ·. 1 • :,1111 .-
tt ~ ·lid. 

,in ~~ 11m:. !!'.u.ff. ' fl<H,,:> 
jnl,1 , it;.~ 
jl• ! !lll 
,JU ...... ,_,.,,.,..,., - .H, 
"" ~- ",· - - · ,i• iaM -\ 

.... ,. ~!!Ii" 

m-1 
' r-. 

c- \ 

~¾. 
-~-­
. ~~ \ 

tb1nn ·r ... •. ,, . . :.-· mfr-.···•· <'.'1J11iru~ 
.. · . -,J,(c ........ , , •. 
vim:1umi ·, · 

\..__ 

1~~ s~:.~. -L · ::~:i~:Y;~; (Mrt~0~(Ja· 
.( ,.M,2555., ... 

~ii{~ ---;t:~i 
c..,--l~. _ tl~'ilflv1\rn mt11nrhuvriN'll~•v·1n .!!U~3f.1~1'i"!!r~; 

" ~,~u (mrnu- 1rvuz rzu&r2-:.'.1~ 

1 
• 1i.M 2556 j I _,<niuv·1u'il,) 

' --

"\... ...... "( "' 
'.l"-Pm <11u~na1~n~~· rm, a1rll.rn~~;1rn 
Urvu, rsu'(l, 2. v1n!\ 1m11'ilr v1n!\. 

l 

(mrnuL.,. 
<~f11•hw.11) . 

--, 

-1 I . -- /C - :.c.l'--k+•'i•~i#l'.:,~:~l:t: 
l\_ -'"--·" .. ,:;:,JF-'i•-,, .. ,p;?ki,"b~~10ti14J,tf';;cf;-!c 

~ 

II ~-
f 

..,,"" R: 
~ .f 



"1/~''(". ,,,<::-"• ·.· ·. 
s34"'< . 

:'· '. >····'; 

., 
.{Ii 

t, 

'SUUC4U~ (1u~v) "--
111!u~ ... :2 ............. .. 

~~u1t111 52341V 3432 ... ,,.J~~~~u "' ...... 111foi'rm. "'"'1s .. ...T11uv1~~urn~~~ 

oi1U\'l __ .. -~.~.:i~~•fi 611nu 1l<11nMN ..... Jm.Yvi 1>!l1M : 

t 
].j, 

t 

--b «,~!l1n11 
'tl'lUl1lf'l'lli\ \{R'StltHfi11H:f 

1' 
0235 

H1Vli1lf1U <v ; Glooo 

So 

" 1967 

9Q 
9669 

w1w1uTnu~uum..r1~v~~tiu ~ "" 

.,, .,,, ..J.-
.... mVltln11tltlvltl 

-....~~l<':*.;_•e'-.. ~v• • ~ •:•••~,::-~~r:i,:j;--
,,;·1, 

f.::· 

\ 

11,fi.0!"1 

rv~ ,... · . d~ · 
'fl u~·,1@1.'l't\llitll?ll:1€f1'l\vl'U rn1i1l.J i11'J.ll'l 

~·1u;ni-1fi~u · li~·u ·au !nu~ '(t1i1u~1il~::t~~·uurniw1 · 

1 
1ti\\~ : .. : .... :1?.?.\ ........ :.: ... : ....... : .. ·· ..... i.:,:i ~n-,7i;J\J ~·~~; ...................................... ~J,~11,~ ... .\R;l~iL 

1 .1'1\lJ.'11, .. ;;.n1).l.(11~r.1 ......................................... u1l/1~.~11 .. w .. .1t ............................. :.., .. ~~11,~.J,rm.1 .. , .... .. 

· "i:
1
·:::~i~!Rr;,;:ir:?:~~.,::,;:'.;;:; : :'.:t::: :':·

1
·.··'··········•··(·:·:::: .. l ........ . 

·Je>Vi7•l ........ : .. ,,::;)J,1g111'.1;1.1!.\ll'!Q'J:l1D.'.1.1'.<lX:m1~~.'1,~!i.~U .. ~.lp.\'\.,,., .................. : .... ,., ........ :.,... . .r.~111J.ri~ti .... I 1 

''~i1;;:~i1;:•;~'=,l~•!:~;;,+;:;;,;/ :: : •:i •; ia!/ii . : 
J1,11m"Yrl,/J//i~,.,;~\!i1W,:,;$;J.,,., .. :.,., .. ,_ ...................... n.,11'l.1llnhr!lv .... ,,. ......................... i'l11JML•nik/i.{q,d~ .......... ,, .... , ......... .-........................... . 
01mt111,~:i/i./(l!fk«~t;:'.;"!J~!?~~.: ..... , ........ : ~~ 1piri J/f/4.AL.1~.t~.~1@~:1-r.:µ,,r. t~, ....... , .. ~ ..... : ..... : ... .. 

.~ r l -
'U!l VJ~. l :::: I 

·.~;Jt.:::::::·.~:·.·.:::·.::::::·.·.:::::::: 
',:ht1:(;i~~:~•~:;~~m:.~; 

i~it~r·i~;~;.;·.:~'."~~~~~~~i::.~::'.~:-:.: .. 
- ·1b'rlo/i.1h,i•tn~1: ......... : .. ·.·.i. · ........ , .... · ......... ·.:' . .' ........... · ...... ·.·: ... 

JnI~ ii.f<1~11+11'1~•1n1i·tn11-i;;'!i'\.,rn~iii~iu~~jmiil : (<ituilu 'H'1d-1mfJ.J 
(11u1J1irrrn:~iJ\,ii~~:/::,;:;.1,:,.,1 .... , ... , .. : .. •{"" .. , ......... ,., ...... ,1.> ,··... . ..· , · :. . ..... . 
' ..•. ~,~~!!iJ~~~~J?;,~~itifyivM11JllJ\~~1,Ji1irr.:1<6'i,~,f~11?ill~ntl'iitd\Mfl''l'lj~4 ~~1".l"vi'11wii1i/a 
Hi'tl.U\i1fl(!jl\~1\1t1-vi.E(l':!U!),:e . .· d ,:. • I AA,)Qs~ . ~6'\· . . . . 

. Ql~~1Q.~(i~«qt1ti).,;: .. ~,;;4,.· :,.:••:f} .... ·.:"•,:,:· ....... :.,, ... , ...................... (U.)11JA1illJOiJ <i?. · 'r '!i.fl;S6).:: .... .. 
.. .,..-ifu;,,r .~.· '·.;:.:•.'.,· . . . .. .. ',. .: . . ..... • , i (M~7~lltl ~.'151l) .... ,., ... ,.1.,,.- ·•·' : · .,,, ... , .. ,,,,.. ., ................ (U..TI'lll'lilJlJOl.J ~rn. ·.i,~.fl.56);, ...... .. 

·· (n4t'l1~~ll~JW~1i.l)'.. ". ·: ..... ,, .. ·:, :.'.'.:.;.,.:r., · ·· .;:.~ .. '. ...... (t.1H1~-rol 110,i11u:::1.i:iilu1)• 

(MMUflf.1'1ro11!!1 · 
. ~ ., . 

»(i~rniti'ajl)j1i<iJu.i.1\l'iiiiit'i:im1\ . 

i•t'to1M 

~

~iiSBP•.•"·~6'."'"'"'W1"~~~liii, . • 
.~, ~ . 

. . '\.CO 

----1.in'' t,, ? £· rnponi , '% €•'1ern Power Co i!v"' . . 

/P 



Y
" . 

. 
. 

. 
. 

\1Jllll1J ~.'il.m"' .. 

~\vu ,i11nu fl1, m !no 

1. 1'i1u11u-1~~'U 

~~11.:i 5234IV3232 

mf-ttlwro 10946 

foU'i!liil'll~ 1597 

,i1u11J~\11l-l 

'hiilihiJ11nrrh1 

~1J1 (•Ul'J vim. JJ:lJUNY/·] 

1~ ,~ 

1m1iiwu 24 

!'i'llJll Ul1JUWi11 

rl11nfl 1lmm1,10 

ll4H1Yl 1tV0-1 

l -111.1 71.:i P,1~1011 

....................................................................... , ............... , ............... , ............. ,11' .............................................................................................. , .. 

2. \li1ll11tfo~$iu ~t'f1Ul~1i l'll91 01J(ll. "11Jtrl~Y/1 

,~11-1 5234IV3232 
. -l~ . 

1f!qJ•l'w1u 2s 

Hlf11hnll 10947 l'i'IJJl.'I ,r11J~'Mtn 

fo,1f'ltaSI~ ?.1R4 0111)1) Jli:t1flllf'I~ 

ll-1'H'11l l~Ui.l~ 

~111,:,1.1-\l~u 64 ii .,· 41'J.I 49.1 Pl111411 

· 1lifi~~ilonrr1'1~ 
.................. , ................. , ............. ,1,,,,, ............. ,.,,,,,,,,,,, ........... , .......................................... ,, ..................... ,, ............................ , ........... , ...... , •••.••. . . 
3. l'i11111\i~~/iiu ill'f1'Uii11-i l'llf'I Dllf'I. /.J71JU'M'l'!1 

~z1i4 5234IV3432 IC\'lJ~l'11i 161 

11if1,l-WJ~ 655 ,hm1,rmm~m 

hu'illtl~l~ 2:190 ri1wFJ1lmm1,1" 

li'11!'l\'1'l~(IM 

si1mu~~u 11 1~ • .:ITU 14.3 mn~11 ' 

'lJJ!i~-1tl1100Y14 

" " .,,1.,., .......................... ,,.,.,,,,, . .,,,. .......... , ......................................................... ,. ............ ,.,..,,.,.,,,.,,.,,.,.,,.,,.,..,,., . .,,.,,.,,.,,..,,., ... •·••••••••• .. •O••H•••"" 

4. fli1ll'lttfo~viu 

1~1N 5234IV3432 

111f-1ll'1·1·i~ 71 ! 

fo U'ill!lql~ 239:i 

.j~ 
\iTLITU11911.1 

Ml~4tl\Jt1ITf14 

~ff1'Ui~11 

207 1i 

1•11,1 !l1J9l. JJ11l'J1~~1 

lll'U~\'iu 60 

;i'm~ JJ·1uvw111 

:~:~;1~::tl:ll'l~~[Ea,n;~~ 
2 4111 3:5 \111~1-1 J ~-~ 
~ Lc_, ......................................... ::; ........ w~:~ ............... . 

•• • . • / / 1\1'¼ Ck ················································ . . .v 

i..tt,.-t,!u11,,,,.., ·,m .... ,. .. ..,,~,,hlf<llll\q!IIIIIJ'fl''I~''"" 
:19 .... ..! .... 

1/
·• .. · 

. . 
. 

. .. 'b:mm1 ,1.'il.<>m 

" 1',· 

5. .im!lil,~~u 

1~11~ 5:234IV3432 

ml'·1rlwl'll 13635 

!l!'U'ill!\11~ ~11\27 

'1111.l?ll~iiiu 

1iJIJRotl11n~f1~ 

~fl?'U/~1~ lql<Jl Al l!1l • .1.lll llliO~I, 

tn'll~~hJ 64 

7 11 

· !Ji·11111 1fllJr.tMl11 

fi11.1111_1)1nnn'il.:i 

ll~ll'11l\'ttltH 

o,u 72 ,,m1•11 

• ...................... .,,., ............ ••••• .. •••• .................. .,\, .......... ,,,,. 
0
IH1tHl"""'"' .... • .. •• .. l"H .. •• .............. •••••••• .... '"'''"""•""'' .. •• .. •• .. ••••• .... ,. ............ ,,,,,.,.,,,, 

6 • l'i11111,1~~~!l ~1'11W~'H l'll91 81Jl'1. lJ11J!l1~l11 

1~114 5:234IV3432 1t111~1'\u so 
mfoi·n·i11 13636 ·1h1J11)rmui~m .. 

1'1l.11'ilm~1~ ~ 1828 A1Ulfl ,IMriH~~ . . . . .. ' 

-li'~wfo d~uM• 

'ii1u11.1~1'iu 2 ti i 41'll 46.7 v\1n~?1 · 

.. 11iilli~llom1!1~ 

,,.; .. ,,. ... ,.,i, ................... , ..... ,,., ..................... 11,., ........................................ ·,.· , • .:,,,, '· ...... · .. ~· ... ·., .· · .... : .. · .• · ·-.c," .... :, ......... ., · ....... : ...... , ........... , ........ · 

?. C•i11111i1~rii-lu rimu,~ti ,'llf'I OlJf'I. "11J!.l1~ll'.t 

1~11'1 5'.2341Y.l432 tc1'\Jl11'11l 81· 

11'lf-1rl1n11 13537 ~·1ul1 l.lTutTl~Yl'l 

•('ilU'illi:111~ 31829 !l11111J 1l01ni1A~ 

ll-1l!'ll'l 1l!!lB'1 

,i1m1j~11 , 'H 2 •111J 1~.5 moi1-111 

11l'J~4tl\]fl!'/11'1 

" , ... , .......................... , ..... , ......... ,, ......... , ............ ,,,,,,,., ............ ,,.,., ............. , ... ,., .. , ............. .,.,,,.,, ................. ,, ..... , ... ,,,,,,,., ........ . 
8. lli1'1lfti4iiiiiu 

'Jz·rn 5:234IV3432 

,nf-1riwi~ 13638 

~mw~'H L'lll'l El1Jf'I. m11u1J1111 

l~'UiliiU 239 

1i'·11Jt1 lnllrJN11l 

1'ilU'ill!l91~ :l 1830 

~11l11l~'U 

~~ o~,ns~~)Os' IJ.Wo 

""'''"''" .C§ IE JEj ............................... . / c •rn P~;,;;;;c~rnp,ni (,<"''

00 

If. / 
' .............................. '. ................................................... , ....... :..: ...... : ........................... : ......... , ........ ~ .. ~ .. ~ 

,hum 1!111nul'!.:i 

l\"~m~;~uo, 
I 11 .1 ~,u. 16 1"11~14~1 

~. "l<~)()\J/ 

r...c-.,r.1-12tH'/fl1,~•11 .. u(1•\~flll'ttl)INlm"''"·•l,il m,,,11, 

" 



'"\-.. ",<,, .. '.. 
. 
:,. 

\ 
J 

. .,, 
·s 

.--~-

.. ,, 
~· "'. "· . -;: . .,. 

·:. 

,_r_o:·· . ..,;•,a. 

·> ·:~~- ':: ,,_;. ' .. 
:.?:. :>:";~-...~tf;.;;,,:-_,10 ..• ,;~ . :{ f :l~ti 'fl· . 
r r ; 

:,,,.) 
f 

I 
•; 

" 

t' \ 

\ 
\ 

r 

~ 
:;=r 

~ 
,;; 
;:'. 
I;> 
i, 

"' ;:: -';§, 

,t 
~ 

~ 
.;:, 

/ 

;:r 

~ 

,;; 
(r,;: 

~ 
;,: ..,. 
i::: 
E 
C' 

El 
E 
;.: 
;:r 
;;, 
,§ 

"' 

~l 
1i .--
~ 

.;,: .... 
e:-., 
r-
e! 
~ 

·v:;;: "" ·::,, ;:! 
:;: ·s: 

-~ 
-.:;: ~ 

1" ·!: s t;; ;:, C) 

><S ... 
s:: 

;:, 
:6 ,::;ro 

,:: ,::., ""' ;::: 
;:r ;;, 

~s_ ;:, 
c; 

·,:;:: . .,, 
"' 

.I 
j 

,... 
:;: 

'7" 

... 
E 
==· 
~ 
·:= 
·;:: 
;Z,, 
"' 
~~ 
:;: _., .,. 

)~ 

~ 
-;:, 

s:: 
s 
'5 
);i 
·p 

r 
.. 

I 

\S. w~ I ft \ 
I ~ E 

i;i;llJJli~ i ,21 Ji 
i ;,100/"~ 
: \\ .. ,// 

\ I• . 
~/.J 

\ 
~ 1'S) 
j 

b :j-,(; 
i~ 
! ~ , 
~ 



/ 

.r 

i 
I ,J 

. I 
l 

( 
/'.-:-:1 

'1 
(i 

r,;:, 

1\ 

'-l 

( 

\. 

f, 

I 
I 

l 
!} 

-, 
j 

r 

.·/ 

( \ __ _ 
· .. ,.._:-· 

) .. •:._); 

• .D ,,. 

\ 
(· 
\ 

' ' \ 
--1 

... )_ 

l 
l 

l 

fl.fl: 
{ i. \\ 

t 

\ 

/: 
t· 

/ 
( 

I 
/". 

/ 

,, 
. ~ 

., 
/ 

;:-. !/ 
L 
I 

--1 ( 
\ 

.,; \, 

I 

)~ >I ' ,, !\ -~· 



\ 

) 

';) 
'/J· 

::t. IP 

1~f~ 
I {P ~ 

'r:':"" 

~ 
c-
i=l' 

~ ~~ IO-T~ ~ 
s: 

~~ 
SC 

:,,: 
s; 

.,... 
r 

1; 
;;t: 

"-l---
;, 

~ '~ 
c:: -~ 

,i;c N .. ;?; 
"' "'· ~ ;:i; 

,j1 . ., 
.. ~ i . ;, 

., 
! 

' 

~ 

V 

/ 

i\ 

y 

i :....1 
I 

i1 ( I 
' l 

J\{; f 
~ t 
t ~ 

"' 
.:...::;r 

"' 
,Ji§ t i 
·~ i 
:::! 8 

1J 
s: I 
-i 1 .r;: 7i ... 
C:: ,;:; hi 
ru 

I (: 
"'}, ~, 

~ 

i 
1. 

J: '. 
i 

\ I l I 



-~.::- --·.-..._ .'-,../ 

' \ 

\ '----- ...----.:er 
, ..... -........ ·~lfu 11J'il~YiS ifou~-. 

Tnuvim1ul~nrl, ... , ......................... •:;';;~~-....... -........ '.::'.'.::'.:~1tft~:'.::.,. ............ :,., .. : ........ _ ............ :.~: ................... , .. . ·--~ 
t ... ,: ' 

1
... 1fi:'Tiin --··· "iitamhr (iforlviu 1:11, 

:1~Mtuuu . fli1 fTfilf!Jil!1 {iufru1J!1 ~iufflIYJ11 (r1,rnitJ - l!nn'ilu . .''f1wun11~~u 
r,,t/b. lv~~ 'iJ ,~n:tuuu . f · .1/ mm rr1111 J:~u ,1.m1u'i'.Mih1 U 1.»Ufl\1 
1.< .. , .,. ,, , __ ---::::: ·1 i nu 11 l/ nu 11 'tmJ \ 

;i;• · . ..§11Jsm!! ...... :'.\i:t\/!1~~~~1/ID-1'.!.:. ... : ... r_t,~J~}~'l_-.,.'!.~.)l)).~,6- ...... ~'7! ... .. :. ~!1, .. · . -:-~- .}!.~~j;i.~;~_'",~:".L~.~".~~~l .. 
,r,mFl~ ~ii~1~.J!.~..... i1<J\J~ 7~9!!!~ ~10~ ( ~nl1~11) __ ......c·c...·-_• ............... . 

½.t:<!'.<1: lfl10vli11.m,l 

~---+-,..,.....J::-..... _,__--!---c--c=- "'""1---1--+-+--1-----•··... ! ____ .......... - .. -· 

.. f-+--+--1--· .. ~?::. -· ··- ....... 1 ................... ~~ ........... •-·· •• 

··.=: ............. __ .,..,,---
-- _::::::,_ ...... .... ..f-..... _ ................. "" 

.ri11!j)1'n,11-1lliiu 

!:~ .. ·r::;.~~l~;~i: :.!~i:1;~~!;~~ .. ~;1~t:~~~~:~:i:: ~;~·1 
. . ..... • .... , .. , •-~ ...... · y ............... · --- · ........... .., .... ~ ....... ~'""lllil lll (I~ 

YI rl 25;;i6 . -~ • '' ir .,' u'" 
• • ............ ......... £1rui11~11Jn~ .) .,' ...... _ •---:=. _ :::- p1a_ ?;l,!l'!.~-~~-Wi'f-..,,q ', j ·, .. . " ~Vi 1lJ8 lJlJ ~itl ,1Js _ 

w ;f" - .......... ' ... .......... .. _ ... -~" - - .. __ -·-· .... ·- ·-~-
,\!YI' 18 roJ.J- ~M !l1U~~n~- 11ni'11 1tnrµ1-l~L;(u 31 i'l:; .... ·:·~ ...... :in;~;~~~.~ .. ~~«:··~-~;;~; ~~11 

~.:~.sa~ cc .......... c....... - . -~- ·-----"'"· -t ..... I· ~ ·,. I I I I "-

~8 

·;r~ 

/ l ·-..,_~.,,,, 

. f. ..... ... "' ~'lllll'lt1~ llll¾\l ll_tt:llJ 'lltl.L 'M)l 

ruJ!i"ilJ (llU l ;:-~'ll/ V1 ll~ 
................ ••••m,oo"'"•m•••-- ...... ••"""•'•"" ~-

l• 

.. m:nr,:ii ii~;m111. °'l~tin 

<11m1M) 

.... w.l'l.,;556 

----<-
O(J{uf1iro~> 
~ ...................... ,,-· I I I I I I I I 

./ 

_.(<.+ .... ··+· ....... +_ .. , 
........... ,--+-------

I 

------.'-~.:,:,,--
---~,, .. .... _\, .. 

... ·1 .. , .... ----,..;:;,....,.'1, ... -'--t-- _t.::::,~- .. -................... _. --
·-.__/ 

. ../ 
........................... \ ........ __ ..J._ __ ,, ___ .,_.; __ )..... ___ :.,._ __ .................. , ...... _. .. , ...... ( 

, .. ,1 --.-=f ..... , .. ~:··,,,. 

-----r-

--- +--1-·-+--Y.::::::::J ..... _ .. j ... '.]~·:..+ ........ --.. ·-·-"-. 

·· .. , 

'/.~ 

·; .· 

' 

)/ 
_1...,.,:::::;' 

,,,,-. .f\G/1 k -7wM1nfoURiia1J 
.J 

~tnlifl4:'410 \-:-
11\iichi1~~'Q.Ql ~ 
ohu.• uwu,~_( ti ,"6. c( c.i. ) 

~ 
ni:~,,: m~ 11i,m;~n'Wm M~~ M;~i,crr,,,l.., r.~11 ij m. :!,,t ~~~ 111:-=1""11,:i,"' 11~!}!~ ~n,nlln!Vl1Nt ~11,~• rm1·m~wJ,i,~ 
:::;:~~ ~~ m::~: :)ft•:!=: r,n :~·= ~;=~ :R~~};f~3: ~~ ::::g:~i: :~ :~:·~~~~1: 0 , 
"11,11100~1~~ uM xb,,..,-Jl.,.. l!f~ r:n~l~IU','IAin i'f, , "fl•n~ f:N-lffl «I~ l\llArnhO.lM 1\11,;:;;,_i N:•1,~1,li,11 I'll"""";:" ~rati~~Nl ,,,/ 

Pfl \ , ' ..c::::;-- I 1!!!:!l:I 

iht-6im1r.u1wfu!_ . ··- ... / - lzlUOJWoi.tr=p"II.!,,/-.. 1m 
~.llJh-' ,.·- -- ;..J ~ .. . ,,. t!li!!# 
ilP ,r.TN 5234IV3432,3232 l ---- 11l~t1~; . "'i'i'il 
~J,,J,/1t ...J-ti. , ·- ' .\ -•. , l L-" [ ... : 

i ,,,.,.,. .. 

' / ~<; 
~m rn.'.i!)ll!l bo '·--, --91 .J_. ---i,rn ...... J@.1,. .......... llU1 ... a:i,IC 11jl 
u.u 11tiinv .. "'""' ·,. ilUCUJllJU fom3.:mH!ll .... ,-.... ·-· ~M 

. !·''' ",~ \ ,t ,,; ,I .. ,1,1,1,§ m~ VT)JJ71 lJ1lJ0,~\'17 -- t~utH'f~!JilfiWUif~HIJ11JljWj TI\11 '11 ~~ITT!~ ·-?~i~~ 
~TI._ - ·~ - ,,..-1' • _,,., · ']l1l 

',, /,1}~i ,_ .D.Oiii"lilu,11au.i1u1ilrm1Jmmn~lilll1Viliju ,. . ~Hl 
) M,Il. "1 V ' • " '\ - - • ,# ✓--- --... 'V ..J, . N t, \ l'l~!--· -•fi:tl 1111:~ m11l1 t11~9~11h;,~ i,~urnvn, rnnA 111\!'l'ill-.. !~ll~:, ~~~~lmfl~.~c.>.:;.'.!.~~~ .. lt~f\.l!:1!!.!~b \ 1,M 

i!Il 11tllL. ... )i.!'.l!.IU ... ?.1.?.1mJ& ............ , ...... , . iJ . , ·~· . e/ ,/ -~ · lm 
, ~,·r .f.iv o,n,,o.ruhw,n,i,a1 _ 7l1U'i\···-··Ul~!lL .................. m1n~ ....... r.!.1~ll.,11 ..... , ........ ::NWl11.P.'.i1ll'.l.m!.\l11lP.'t'._:'." ii¼, i,H,l ......... J: ......... z:r:r···· - ,--- .. .. · --- . · ,,m 
"" 11"!111 I_ '" 11•~11J•o•"ru _J,,o,:il·-'\ lo, "7" ---roll! =k-17 •••" »i~! 11 U7Nw~ 1t11 I «1 ,,,.,.,,,,,,.1r,. .............. _.,.:., ., tt,_ .. _,. ___ ,,.,, ..................... ,1111'1 ,;,.J'1V tm (tr6470tll~llH11n~&1\l'l!Wil1l'i¥1m11~11) . . mg 
•";'i'ir I/ '1 . . .I• ,; I/ -. nnn, 
: ~,, 111m1111«iu1z111 (l): .i>'.ooo TV tWU'ir ) '- WJ91171vlll .Jfl: .:o·oo ,,,,.,.! 
lli1l11t . "' ··-. -·~. u- ..____ ·-- ·,,,,.,,, ;ii• --, -... \ I ,< /.,. 61\1 61\1 • ~;;, 

~,,, ~ ':,~, \ i , .. 791t,'3:.86~-6. . \~m 
J<J~.l . 7' ,,')' •1 · · ,,. 6'11 • . ••19~1 •Am.' 
1¥&' . ••._ ~ 

1 
~ 7991 :!r.l!ff 

( 

--. lm ... .. •CJ ~7 "' " 9:~/! ai~61 · '.u..,, . · 
: :::-:.: l'f'tf' r11 ~ ~~ ~ . :r-

r:tV ns11 ~-u ~ · iuu. ~ . oti1 
-~ ;; o,'t 6rii II\. 6Q39 tfit. \. 86241$ i 79~3 

- ... ../Jo!~•l• . •t .. 7931'~ 

) 

~· 

~~! - ..:. · ·at r." 

..... ___ 11!.1 _.,,,- qil.J~ 52M ~ 3232 
~ ~ : ; ~'.=:!:·:-

. i•!1•!• ,... ,. 
·, •'.•·r .. l- ~ iq ~h. .,i,m 

-·--;~H " .. !•lij 

.....__,; 

aWo 

·--:-.---' 

00 

--... \ 

dtU 
·6682 

'.· mi " '..·/-

!•tH, ••"' 5~34 IV 32'12 
llil___..-·, 
ii'' ! 

i HH _J 

Q;, .~· . ·__r.:,;;-;;,.,'l\ll1J,,tu,1;.· 
--- -21\_ 111 · '2'U. 2'U(l?.!y8048 itU · 

6'1! ',' r 914~02 B!J.3 •. 1)! 8676 

....._,_. 
·, 

•, .. 

·, 

iu,i, 
lH, 
•33! 
l$,,U 
• ,1if 

!Jf.i, 
mi 
Ni i!tar 
i,tM, 
J~t~ 

,, 
., __ ) 

7925 \ ! ilfl , 7940 
5349 ~ ~~ , 

( 

,.11 ru 1~~ '• ifo~ 

·--

~-

.' ,.,~ u;;;;' ihiri·'-" ..J 
· " ~ li'l'IJUIIIIUfl 1 0 5.1'1. 2556: I-' ..,i • 7 

................ ~ ..... ,a ... .ll1!!ll'U!!l,,.)f'1\~D ...... ~ mm11~un1 B 5."1. 2SS1i 
· _ ....... !?: u,t ...... ~·'""'""!,{;'\mlSm-i 1 il 6.A. 75;~ 



.·I 
! 

·,_ 

I/-'-..:_:-
! ! 

( 

C· 
\\. \ 

.. , 

\ 
) 
-~ 

1"" F' 
-~ 

-i~t-l"C· 
s: 
~ 

Ir;,. 

·\:.: 

~ §~ € ~ 
~ i;:<' !=-==-l---'4--~-t----1---"~<i--,-,,-!-+-;--+----,e---+--.i,!-

1~ ~ ';t-: _!;:-1-+-,e+-,is---ii----l+-!ic+;.....H;:.+-4+..-!!--,~+---<!!a­

s" ;!:: 

;,: 
,= 

r~ 
~ 

r-
r ,, 
,;;: "" -= Ge ,,_ 

p 
j 

! 
}, 

l 

l/ 

l r 
.I- \ 

~I 

I 
i 

'- / 

( 

\ 
/j, 

;i 
1( 

I 
~ 
' 

\. 



}\ . 

::,; -

,\.. . 

.x;f 
. /7 

\\ . 
,.,- \.I - .. ..',J.,.-

{ , l . . . ), 
. ! I ·. 

''( s,ry 
) 

\1 
\. ·,;;~ . ~ )'' h 

!t' 

~ 



'-=<·· ··~·/ 

.. I. .._:,_.;_,. ,:./ _;;1. f.t- "'. --\ ) . . .. . ·~~l!~J,tn~.t~,. :'J -,. 
l'ii -"""" mr '>'Y- ~ · · .~ , ··-"~ , · 

, ·· ~~~\,ll;~ ~ · ............ ;:.:: ..... .::.~ .. ··''.:.:_~------·-/::.i'.I;i~::::z'~' .. ,·,:--·:r::·~··:--·-""""'··--'·~~----·-:-:; ... •• ·-·· ,.,[,,; 
. . . •.• ~_..Jl.1:tnn .-~ --:_ . ., , (-:::;-- ,-·.;. '--~- llf.t11Mill \ lif@1H ·~_'!:/ . ~/,, ~-··~ 
//?\~.JUUi! .,. ..,4 .- . - .l"."iffe/: ~J.,x.,.,,:n.,., . .m,,,,.,.,.,, .. , <l<fnl1vl1l'·• l"l1l'mfM1\lY111V ,,,'l/f,.,.l. 1111 . fl·i'l\~nmn··, wl' :?·''ill1 --vqi,w,p,,!J·t'. 11,t'lllU • ~--· .,,.[ ., :,).•;;,""' -qJ 1 • " • • -~- 1 .. .- •• • · ·• • • ····· • J111,m1t1w .'it;d1Jmr .tl1::Y1Ull11 
ill>.ti~lf~' , ~tlUIJII' •. __J. ~ c.::_i, ~.. • .Ji: :itt' mrN 'li' 17W mni · . ~ ,i··~ '• · ;,, 
:Yt<..... . . ...-- ... . .... n,. .... .. .. .11 . Jl\tt .... ·'- ,. X _, 

,,u~·;·· ::.,,......,.;j.c:;;.:.j...C:...+C.:C"" • -~; 1aiim~ih•il~t•-il'tiu·ml) .... --..... -~:::?""•··-:: ,..,,-

/ 

,/ 

·, J:, ... :........ . 
.- .. 1~i:~-t .............. ¼ .. ~ 

.. /. 
~✓--· -

\ 

,,,...,=. ·-·---

.... \;;:::, .. 
- .. "lUYi 18 =(~--.....,.c;;::.. --..., w--- ... :~.,_, -;:---; 

-.,.:21~.1.1~ 

~, 
/ _ __./,-. 

........... ___..,...., ~ .. ,,,,.~;··---·-. 

:.b:2: -- ....... , ................ :·:: .. ::·:·=:;::>· 
~ ..... :-:-,,,..,t--( --:~-:-~ .,,, ... ~---- .. 1 

}~!~t~~':;~?f ~£: 

··.,,,:_--· 

l~--

,....,__ 

_....c::,,. 
=----.. ""-1·" .. -·-

__ ,,, ......_ 

. . ·- -c::~~;F:~-:=:~: .. _, __ . ~: .. : .. ,f <f. .. -. .· ,._116-:,. JJ; . 
.- • ~- \ ·•:_-:. ! •' -, : ¥:HY,:·' 

;;..-..::_ 

-···-•~.~~~,t:::5-~-' 

--:r-<·---· 

---)) 
.£~ '-

.---; 
.z'CY 

· w.,n>.1nt.fu•;l~L-~ ... 
mf>1"!~M . 
\lllldi•?O ol;,m • / 

~1u• u1uu1-m, _: ( tu:·. ~ "l. ) ·. 
•-. ~ n1arnW<,1i!JI Ml1W llli.t1M".ilu 11ui;;1 N~n,,muhu ~ 

-~:::::;~;;~}~; ::~~~~:E~::~,.T 
nn mmuu~~~i- -~: .. ~-
l ~ • ¾- ,r.17'l 5234'TV 3432,323L.._,,. 
!!al!!,;. _.J"' ,.. • ,:---.... 
'" .. s i'll'll\l'IU "'"' ""'i" ..J 
mrmri~m,.f-o,bo,cL . lt!~GJmiu '-..--l_. 

-!'mvmm, ~11011;.;:-:r,. . 'tlluuu~ao~1i&~;~~~-n~Jla~, .. ,•,v, ,v,, .. ~w• _,. • • • • 

. ifj.· "i'l •• _., •. ::·\c r - - • ,".'-:7 ' · -· ~11] 
!_UlV .- -, ;: • 11- ~-- • loii . :-iH} \. , . ....,_ . aun,aua1"ua111w.i111ur:11'fc1n~11m ~u . . \ hi:-.::· 1 ~ 1 il . , >, • , ,., 1 , _ 't'~'l'r !:<Jelll• 6J V < "v 1 • \. •- .J' J-. S l.V. ..,- "f Z:.- oe , / 

J ~~ff. 111.il~;~nl!l'111{Q~l1'm_n,"" nurnom~1nfi"- 'il'lJ'llli~ ...... :•11!1 ......... ,._ 11vmurn'ln~..?."?"!~•.!XtlVJL~~J;!" Y.J~ . / 
,/ ,e! m .ll\Jil, .... c.ll'!X;:111!l.r.l~1.1lL. ................ , ./,- '; . ' .. ,:;::: ,; · ..f.:;- ·-• .... -~-}-..:.-

~--/.'"" ,'~H'. J,,,\'.)., offu•~n,~a>11i1,bf " ... mutl .......... ,1JJif!.'i.1/..:.,, ............ :i/'ll~ .... rl'.3P.lL'.\}1. ............. :J~.)•flyt.O.W!\:ril!.l!)HOl .. •V':-:/ .. \ i.iJJ,,-"" ........ ".':::,:·:·-···""·;);:;,if .. ,•···" j---.:...- I ,,._ •• .. ___ ,, ... :·• ... -... 1111'!~ '· .. ~./ 
~n·1:_ ---...) ~ r ..r--1.o!l...;! -·-'~.........:-!.'1., __ ,.-_1_g:, · ~~--... ;;;~~-~~9nn1i1i '(., ",""j'-
!1ifil. '') _ n.itm~~.~~":

111
~

1::;:··:ti~f)!~~;;~~~u#u;i'w;;;~~~~au~'i;~~;~=:. · \ -·---- ··--tm 
.,,,, .... I/ "I ·-- j ,J ', .• ,; ' •'" .. -·. 

;[:; "1~111111ll!J1Z171 GJ~oo, ivt~fJ~t,) i):''._.•lfl.'i\1)Jll11 ~:-~.-- ,11j,~;·-. 
,,itl/¢,1 . ' --; ...... -·- '· . ---- J:;.;J\ .. 
jH•• A -- .. .- \ I ... .- , -C~1 i 1m >:./ .L.-- ·:::-~ ••. ,. .:'.. ·-c: ... • . ~··:- . . ·I • ~ : :: .. , -}:fl~~: :· 
i,g,i,t- $,) . _;..-,"'..±?'"- ' -(" -- · _j ... ]~if -·;1,-

;P j /r ...... ,_. '.. -- . -C:" ,.;;,'- 1w:::.i:.: ' 
ui~ ( ./ ·- ··- ·,"-· !lu~.. ----c-
1,ij,!,.--. , . ..... ---:- '&'lif 
; "' - ' . 1~· I! ' _..,..,.. 
,§§.j ··->-, ·. \ '-,. ·1i~1·· .. ->~ nu · , ·-~ 1 ' '·. ,.. · · lf!r · . ' ,,u., ,.... -\-.. (__ s.'fo· -6111 -<. ...__ F:.,,-.. p_ .. ··, •u~ <_ .· . I .--'-- ,_... --.::_- . ao,1 --::.__:_·-. ;,!1!;1: -. .. 

-M,!~, _ _,~""->113• rv 3232 ---..:... .~ _... ;.·~~{{j 
· '!J'lii-c,'- · """' ~ Jj:'i'•t --!ff!, , · " it~3 " .... - ·-, t );h 
·rip -' · ·\: ···l 1 ,.-:h" · • · .,. r~;i .. .-........ -- ~b .·_\• ·-.•: ;i,,jiif'..:.-:.:/> · mi :-·-·- . '< v ·-1..::•· .>'. · ;.tu : ._., · 

~ --Im. - -/ , >~~::"r ·- ·· ·, ···-flH 
- r:rfr, • 1 -,"'- · 1 · Y-- . :"~ J 

I fAi':- · \ \ · ,,. · · ·-..c.:'-.. .. _ 1'! 1j•~-✓ '·-" 
~!A•~tltl / l . ·,._ ----~, l ~ .. J ,. , •.:.7 

... P.j.. . .-•- .. -·· . J ~oi~~ ~~JI-..,_ ........__ . - .. . -,· . ljli 
;·iB \ ··- ~-- .. , . ..J_~~i 

'"!~t ,,,,,......-.,_ / •··-· .-~ I ' .,.-· ///1/' -,~,1i. \- ,. , -- ·-:-· .mi """' . --. j -.. _.. ..,., . .,tl '~ . .. ·-- - . .. . .. - . '··· -W~ .. - . 
,-., ·' -', -.. ·-... iHR ill ..--- ··.c...;_ · -- . ·. -~ · •• ............ _,.,,· 

Jt~;l I ., _,,..-. ··~ ' ·,., tJ . -•~!i-tr5 / 
., ,h..---, ihiu,J11 <ij .nw:11ftit •·\ ·. ~ .l'fe~11:i::1f1 6~f1ii/1mn · ,i,it•i , · w,l,i, 'ij~~))J 11ln _____ lrn11L.................. ""' .. ". 1". ... :rim n71( ... -. . '' L 
1;1~ · ) .. _ -- · 7""fi"' ll: ~ \ ~"1,,u-Di\lii5t,-~· rwi,,.,, • i ... /''--- sth -- , · __ / ~-,-··, .. ,, ·-··:'...:. ·"·\ ,-···/- ,. .;~. _--.. 5J-.. - · .. ~, 

ililU (" 1 J, x .,A?,- .. a 
f!!' .. t· .... :..:·"~-··;t.,, .~,. ""~' ~ ) ·· .· ~ fE ra,,~,l !itrt<!1 - - __ ,. . \J '. 1~~W""1 ~I g 6 u-1, H 
l ~ n, , -,,)\'.i~;•:::;,l:l,;:-o: ~ -. .s,-,,,, -··· , ' 
i'' 11·,i.r,U ~ ·• iii< ---- =·~--ii !I ' --- _ ,J;f/ · .;~I[~~\l~. -;fl ~ · ~~i'owei(~mpao 

1.i'ltii'""'"'''" ..... '1- ....... ~ llt<1'1 ...,,,,,.;"" Mi:,;;... •11,i,,::~ij :::c. n!r~;W'I~ "'~""''~.:::,:~e.:~ .. {.~.~f.::· ,,. .... ,...,.;.;' f"ll~• ~·,~ ........ w th,-,...,,~;;'j' 

~

M!l1'!1>,m1M 1mJ,h MUl:M.ir,.-u.11'11 ~tWli M•~!11l~ tl~lh MtU1M.:;K't!.rti.i.l'.'I ~l~W.,\o1u 111•;.l:;11111..,,~ ,.,~.Jw m,111_..I,» 111 • 1t1,~,µi i•J ttt:m1n1,.,l 
M·u,~b•a lllt:,:• i,,s.n1~'\iom n~q rt1rir<1"'<~.,_""1 Ml,.,:~ ~u"i,11,,,.-..).<~'I MiM~l1,11\•'•~ "~• ..,,..,, ~ m~ Mu,11111,l~M ,n w 'l'l't".m••'I ~ trn!l11111'f"" 
~l;.,,,,.,. ... 1,ii .1.nj.:<i,11,,111-1~ IITIM~ 11.ll"l'l',...~ ... 'b,i ~,- M:,.l,ti"'~"" Ni\.;'1 11\!:.~i~,ttV.lo, ~~1;1,1,1ot~t"'1.~ ~~.f!~ Ml111'4fl".il:H, ft\ ,,,,.,,,,...... 11 MUf11Hl'l!ll _. 

_/1'11)1J);ltf1~fl~i1 ,/_J "/,ii),,.;,_( ,,,,.'l;t,.,o•'.,nl' ~ \ ..._ .•~ V,,,J ) ,..J 
·---- · · .. _ J;,a,,,;. 11ll\. u · ..... ................... .. .............. , ............. ..,"=4i;, i~ 1118 Ji.:~55fi 

: ::............. . .... ~.:~.:~~.'.::':1~1~,:::.'.~1i-rr,11~u~1::1F1S.1-1. 1:nll 
t!.-1.' t11t11,i,i1Jn \!n1"AlHf\'YH'.4~~.~,i-... A ,. _::-). 

\ 
',.~ 

-· ( 
'· 

T 

/ 

--.,......;...~·· ... 



.~. 

\ \. 
/ 
I{', 

,I, 

'· /\. 

;; I 
l ·, 

~ ~ !=--ll--+-+--+-+--,:-,.:c-+-+--+--+--:fc-'rr-1~T~. 
r~ ~r'rlH--r-~H:'i'%-r-t-=-~fu--t-.,_,.--;--:M-t-~ 

,I 
/ 

/! 

'\ l . • .j 

N 

! 

1-
-, .~. ·l,, .. 

' ·1.J 

;/ 1 
I 
I 
I 
! 

ta (.l1: 

G±. ~ 
.IJ?· G; 

u: ..~ 

\ 



, I 
i 

·..I 

; 

/ 

i 
1 / 
I, 

;_-{\) 
j !·/, 

-i. ·\ 

,,,· \..' 
-- ,,.,,,,,/ 

/ 

...._ 

·- '··-~.--, ~-

J\ 

K , l 

! 

-\I 

l.' 
(: 
' 

i·/r-· 
, l ~'.- -, 
·'[~14·1 

ji'-,p 

\'· 
'] 

i 
I 



'\ 

) \ . 

! \ \ ' ! \ ' \ ; \ '~t 
} i ) ! 

·--:\ \ I. 

!' 

I ~ ' 

I/ i' \ i ( 

\ '.} 





APPENDIX 3B 
 

LETTER NO. 8000052/35/2559 DATED 7th MARCH 2016 
FROM PTT PLC. TO INFORM GULF PD CO.,LTD. OF THE 

BRANCH POINT OF IPP POWER PLANT 
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APPENDIX 3C 
CALCULATION SHEETS OF THE PROJECT’S NATURAL 

GAS AND DIESEL OIL PIPELINE THICKNESS 
 

  



I 

GPD - fuel gas pipeline and fuel oil pipeline 
Pipe thickness calculation 

Fuel aas 1oeune summa1 

Pipe ID 
Service Route no, 

A NG Pipeline 110ililna1nNmflmu~um1u.tuunrlAll,mA>n1'!l (Gas Metering 
Station) t!llfo,A'liloil'An1'!l /Gas Compressor) 

B NG Pipeline 
11oaana1mA,aoil'Atl'1'll (Gas Compressor) 11ltl'o,Auun,1'1iluum'lf11j 
vla~ulA 12 Ill t!ltl'otl'oll'utl1'!lusia,.r1 

C NG Pipeline 
11•aans1n9Auun!la1uviil 18 111 t!ltl'o1A'ln•fmn1111m (Flow Meter) 
rlam'lf"1tl'•ll'uli1'!lu,aa,o\'1 

D NG Pipeline 
11•••na1n Flow Meter 11'larhm'lf11j Fuel Gas Heater 11a,i'lf1ijtl'o\l'u 
n1'!lu,ia,.t1 

Fuel oil pipeline summan 

Pipe ID 
no. Service Route 

11oaan•1nt\'orn1Jll1ll'uli1'llat!ltl'o1A,aoqu1foll1ll'u (Fuel Oil Transfer 
l Fuel OIi Pipeline 

Pumo\ 
a1nrn1aoijuaoll1ll'u (Fuel Oil Transfer Pump) t!luo,mium'lf11j 

K Fuel Oil Pipeline 110\1\Jlil'!llli;la,.tl 
a1mA,ao~uil•ll1ll'u (Fuel Oil Transfer Pump) tlluo,muum'lf11j 

L Fuel OIi Pipeline t\'01\'ut\'1'!111.ta,o\'1 
a1mA1a•~mfoll1ll'u (Fuel Oil Transfer Pump) t!luo,mium'lf1ij 

M Fuel Oil Pipeline ll0\1\Jlll'llll>iR,o\'l 
•1mA1aoquiloll1ll'u (Fuel Oil Transfer Pump) t!liro,m11um'lf1,j 

N Fuel OIi Pipeline rl'o11uli'1'llulioro\'1 
•1mA,aoijua1utlll1u1,llljrl'o1,uli1'!l (Main Fuel Oil Pump) t!luo 

0 Fuel OIi Pipeline I li'o,tuli1'll 

Pipe Diameter 

(inch) 

18 

18 

12 

12 

Pipe Diameter 

(inch) 

12 

12 

10 

8 

6 

5 

Pressure ( barg) Temperature ('C) 
tm - the minimum 

Design Design required wall thickness pipe wall thickness 
material (inch) oioe schedule /inch\ ok/not 

50 50 A106Gr.B 
0.429 5805 0.500 ok 

60 150 A106Gr.B 
0.513 540 0,562 ok 

60 150 Al06Gr.B 
0.363 540 0.406 ok 

60 360 A106Gr.B 
0.397 540 0.406 ok 

Pressure (barg) Temperature ('C) 
trn - the minimum 

required wall thickness pipe wall thickness Design Design 
matenal /inch) pipe schedule (inch) ok/not 

4 50 Al06Gr.B 0.025 5405 0.375 ok 

16 50 Al06Gr.B 0.098 5405 0.375 ok 

16 50 A106Gr.B 0.083 5405 0.365 ok 

16 50 Al06Gr.B 0.067 5405 0.322 ok 

16 50 A106 Gr.B 0,051 S40S 0.280 ok 

120 50 A106 Gr.B 
0.311 S805 0.375 ok J 



A 18" NG Pipeline 11~ililfls1nAmilmuF}lJA111JG1Ull~Ztlilu,mm~fi1'll (Gas Metering Station) lilrl'~lA1il~il'G1fi1'll (Gas Compressor) 

B31.1-2016) 

tm - the minimum required wall thickness, including manufactuer's tolerance (12.5%,), for nominal wall thickness ordered pipe 
Im= p•o 121 (S'E + P'y) + A 
tm=t+A 
t - pressure design thickness fort<0/6 
P - internal design gage pressure 
D - outside diamter of pipe 

Y = d/d+O for all Fernlic steels at 950F 

S- stress value for material from Table A-1 
E or F - Joint efficiency or casting quality factor. included in the value S, SE, SF in Table A-1 
Y - coefficient from Table 104.1.2(A) 

ON NPS D p s 
inch 

15 0.5 0.84 
20 0.75 1.05 
25 1 1.315 
40 1.5 1.9 
50 2 2.375 
65 2.5 2.875 
80 3 3.5 

100 4 4.5 
150 6 6.625 
200 8 8.625 
250 10 10.75 
300 12 12.75 
350 14 14 
400 16 16 
450 18 18 
500 20 20 
600 24 24 
700 28 28 
750 30 30 
900 36 36 

1050 42 42 

1, h\'W tlw nnnwnl Lllun· tVietl 1-. 
/,. fNJUUcd 

(ll1'll) 

n!hr-r 

016 

100 

11J 
tr.1 

$1 

200 

A 

t including mfg 
tolerance 

vp-12.5%) Im Im ON NPS 
inch inch mm 

0.020 0.0::0 0.508 15 0.5 
20 0.75 
25 1 
40 1.5 
50 2 
65 2.5 
80 3 

100 4 
150 6 
200 8 
250 10 
300 12 
350 14 
400 16 
450 18 
500 20 
600 24 
700 28 
750 30 
900 36 

1050 42 

AS.MC 0.)1.1~2016 

Table A-1 Carbon Steel 

(16) 

schedule wall pipe thickness 
S40S S80S S40 

inch Inch inch 
0.109 0.147 0.109 
0.113 0.154 0.113 
0.133 0.179 0.133 
0.145 0.200 0.145 
0.154 0.218 0.154 
0.203 0.276 0.203 
0.216 0.300 0.216 
0.237 0.337 0.237 
0.280 0.432 0.280 
0.322 0.500 0.322 
0.365 0.500 0.365 
0.375 0.500 0.406 
0.375 0.500 0.437 
0.375 0.500 0.500 
0.375 0.500 0.562 
0.375 0.500 0.593 
0.375 0.500 0.687 
0.375 0.500 
0.375 Q.500 
0.375 0.500 0.750 
0.375 0.500 

S60 
inch 

0.281 

0.406 
0.500 
0.562 
0.593 
0.656 
0.750 
0.812 
0.968 

S80 
inch 

0.147 
0.154 
0.179 
0.200 
0.218 
0.276 
0.300 
0.337 
0.432 
0.500 
0.593 
0.687 
0.750 
0.843 
0.937 
1.031 
1.218 

:S.Hess VJltlt5 In Trnston, ror MetJl Temper;nu,e. Not txceet:.1111g 

JOO 400 soo 600 650 700 750 800 

9.0 
W.,r:.: 

1/.0 

G,r.tdt-

5t!11mle,_, Npe and Tube 



B 18" NG Pipeline 11~ililn,1mA'iu~.l'Ali1'll (Gas Compressor) 1tlu~9Auumvlmmm'zi1~11iil1JU1" 12 ih 1tlu~t\'~ll'uli1'll11Gi1mh 

P design= 
A, Corrosion Allowance 
831.1. 2016 
S (Allowable Stress I= 831.1-2016) 

tm - the minimum required wall thickness. including manufactuer's tolerance (12.5%), for nominal wall thickness ordered pipe 
Im= p•o / 2 I (S·E + p•y) + A 
tm=t+A 
t - pressure design thickness for t<D/6 
P - mtemal design gage pressure 
D - outside diamter of pipe 

Y = d/d+O for all Ferritic steels at 950F 

S- stress value for material from Table A-1 
E or F - joint efficiency or casting quality factor, included in the value S, SE, SF in Table A-1 
Y - coefficient from Table 104.1.2(A) 

ON NPS D p s E 
inch 

15 0.5 0.84 
20 0.75 1.05 
25 1 1.315 
40 1.5 1.9 
50 2 2.375 
65 2.5 2.875 
80 3 3.5 

100 4 4.5 
150 6 6.625 
200 8 8.625 
250 10 10.75 
300 12 12.75 
350 14 14 
400 16 16 
450 18 18 
500 20 20 
600 24 24 
700 28 28 
750 30 30 
900 36 36 

1050 42 42 

w!"tr1,;• lll\' nmnt'fl(L1ture U'>t'd ,1btHt· l'<I 

rvqm1ed in. 

m, n1nt,1ined or 

0/6 
0/6 

y 
y 

100 

!J.7 

lJ/ 
17'.I 

I 
inch 

200 

13.7 
11.1 

A 

t including mfg 
tolerance 

V(l-12.5%) tm Im ON NPS 
inch inch inch 

0.024 7so:s 
20 0.75 
25 1 
40 1.5 
50 2 
65 2.5 
80 3 

100 4 
150 6 
200 8 
250 10 
300 12 
350 14 
400 16 

0.513 450 18 
500 20 
600 24 
700 28 
750 30 
900 36 

1050 42 

ASMC 0.11.1·201(,, 

Table A-1 Carbon Steel 

{16) 

schedule wall pipe thickness 
S40S S80S S40 

inch inch inch 
0.109 0.147 0.109 
0.113 0.154 0.113 
0.133 0.179 0.133 
0.145 0.200 0.145 
0.154 0.218 0.154 
0.203 0.276 0.203 
0.216 0.300 0.216 
0.237 0.337 0.237 
0.280 0.432 0.280 
0.322 0.500 0.322 
0.365 0.500 0.365 
0.375 0.500 0.406 
0.375 0.500 0.437 
0.375 0.500 0.500 
0.375 0.500 0.562 
0.375 0.500 0.593 
0.375 0.500 0.687 
0.375 0.500 
0.375 0.500 
0.375 0.500 0.750 
0.375 0.500 

S60 S80 
inch 

0.281 

0.406 
0.500 
0.562 
0.593 
0.656 
0.750 
0.812 
0.968 

inch 
0.147 
0.154 
0.179 
0.200 
0.218 
0.276 
0.300 
0.337 
0.432 
0.500 
0.593 
0.687 
0.750 
0.843 
0.937 
1.031 
1.218 

Sues,; !n Tt!n'!>!on, for MNJl Ttrnper\ltiJre. "f, Not 

300 ltOO 500 600 650 

1 7 

700 750 800 

9.0 
)OJ! 

!'.;t;!nr"l"lle::u ripe und lube.· 



C 12" NG Pipeline 11Jililn,nn,11rnum.l1nuviil 18 i\1 1tlll'JLAfaJ1'v1n1~1"Ei (Flow Meter) rium'lf1nJtlut'i1'lluoiR~ta1 

DETERMINE PIPE WALL THICKNESS (tm 
T design= I 150IC 
P design= 
A, Corrosion Allowance 
B31.1,2016 
S (Allowable Stress\= B31.1-2016) 

Im- the mImmum required wall thickness, Including manufactuer's tolerance (12,5':l/o), for nominal wall thickness ordered pipe 
tm = P'D / 2 / (S'E + P'y) + A 
tm=t+A 
I - pressure design thickness for t<O/6 
P - internal design gage pressure Y = d/d+O for all Ferriltc steels at 950F 
D - outside diamter of pipe 
S- stress value for matenal from Table A-1 
E or F - joint efficiency or casting quahty factor, included in the value S, SE, SF in Table A-1 
Y - coeffictent from Table 104.1.2(A) 

DN NPS D p s E 
Inch ps1g PSI E 

15 0.5 0.84 
20 0.75 1.05 
25 1 1.315 
40 1.5 1.9 
50 2 2.375 
65 2.5 2.875 
80 3 3.5 

100 4 4.5 
150 6 6.625 
200 8 8.625 
250 10 10.75 
300 12 12.75 
350 14 14 
400 16 16 
450 18 18 
500 20 20 
600 24 24 
700 28 28 
750 30 30 
900 36 36 

1050 42 42 

D/6 
D/6 inch 

I including mfg 
tolerance 

A vp-12.5%) tm tm DN NPS 
inch inch inch mm 

0.0?4 0 024 0.608 15 0.5 
20 0.75 
25 1 
40 1.5 
50 2 
65 2.5 
80 3 

100 4 
150 6 
200 8 
250 10 
300 12 
350 14 
400 16 
450 18 
500 20 
600 24 
700 28 
750 30 
900 36 

1050 42 

till' nom('H\Lllllrt' U'>ed ,lbi\\{' A5MC: 0,11.1~20-16 

I rcqttltt'd ln. 
!n11t1) 

Table A-1 Carbon Steel 

(16) 

schedule wall pipe thickness 
S40S S80S S40 

inch inch inch 
0.109 0.147 0.109 
0.113 0.154 0.113 
0.133 0.179 0.133 
0.145 0.200 0.145 
0.154 0.218 0.154 
0.203 0.276 0.203 
0.216 0.300 0.216 
0.237 0.337 0.237 
0.280 0.432 0.280 
0.322 0.500 0.322 
0.365 0.500 0.365 
0.375 0.500 0.406 
0.375 0.500 0.437 
0.375 0.500 0.500 
0.375 0.500 0.562 
0.375 0.500 0.593 
0.375 0.500 0.687 
0.375 0.500 
0.375 0.500 
0.375 0.500 0.750 
0.375 0.500 

S60 
inch 

0.281 

0.406 
0.500 
0.562 
0.593 
0.656 
0.750 
0.812 
0.968 

S80 
inch 

0.147 
0.154 
0.179 
0.200 
0.218 
0.276 
0.300 
0.337 
0.432 
0.500 
0.593 
0.687 
0.750 
0.843 
0.937 
1.031 
1.218 

Ten::.!on, ror Me~JI Temper,1n11t. Not f);:Cfedlng 

th,1n :,LHitJ,1rd 

100 

PU 

11/ 

P.I 

400 500 600 650 700 750 

P,O 

800 

()_0 

W.8 

Y.J 

,11.1! 

~itum!e :1s ripe und rube 



D 12" NG Pipeline 11Juiln,1n Flow Meter 1l'lml1u1'lf111 Fuel Gas Heater uamhijnJii'un1'lJum1mh 

T design= 
p desiqn = 
A, Corrosion Allowance 
831.1, 2016 
S (Allowable Stress)= 831.1-2016) 

tm - the minimum required wall thickness, including manufactuer's tolerance (12.5%), for nominal wall thickness ordered pipe 
tm = p•o I 21 (S·E + p•y) + A 
tm=t+ A 
t - pressure design thickness for t<D/6 
P - internal design gage pressure Y = d/d+D for all Ferritic steels at 950F 
D - outside dfamter or pipe 
S- stress value for material from Table A-1 
E or F - joint efficiency or castlng quahty factor. included in the value S, SE, SF in Table A-1 
Y- coefficient from Table 104.1.2{A) 

ON NPS 0 p s 
inch 

15 0.5 0.84 
20 0.75 1.05 
25 1 1.315 
40 1.5 1.9 
50 2 2.375 
65 2.5 2.875 
80 3 3.5 

100 4 4.5 
150 6 6.625 
200 8 8.625 
250 10 10.75 
300 12 12.75 
350 14 14 
400 16 16 
450 18 18 
500 20 20 
600 24 24 
700 28 28 
750 30 30 
900 36 36 

1050 42 42 

H 

A 

t including mfg 
tolerance 

11(1-12.5%) 
inch 

Im Im ON NPS 
inch mm 

7so:s 
20 0.75 
25 1 
40 1.5 
50 2 
65 2.5 
80 3 

100 4 
150 6 
200 8 
250 10 
300 12 
350 14 
400 16 
450 18 
500 20 
600 24 
700 28 
750 30 
900 36 

1050 42 

ASME BiLl-2016 

Table A-1 Carbon Steel 

{l!S) 

schedule wall pipe thickness 
S40S S80S S40 

inch inch inCh 
0.109 0.147 0.109 
0.113 0.154 0.113 
0.133 0.179 0.133 
0.145 0.200 0.145 
0.154 0.218 0.154 
0.203 0.276 0.203 
0.216 0.300 0.216 
0.237 0.337 0.237 
0.280 0.432 0.280 
0.322 0.500 0.322 
0.365 0.500 0.365 
0.375 0.500 0.406 
0.375 0.500 0.437 
0.375 0.500 0.500 
0.375 0.500 0.562 
0.375 0.500 0.593 
0.375 0.500 0.687 
0.375 0.500 
0.375 0.500 
0.375 0.500 0.750 
0.375 0.500 

S60 
inch 

0.281 

0.406 
0.500 
0.562 
0.593 
0.656 
0.750 
0.812 
0.968 

S80 
inch 

0.147 
0.154 
0.179 
0.200 
0.218 
0.276 
0.300 
0.337 
0.432 
0.500 
0.593 
0.687 
0.750 
0.843 
0.937 
1.031 
1.218 

M,Mhnum AHowab!e Slfess V;,lucs In Te115!on. for Mt-tJI -Of. NM: Ex(etdlnv, 

th,,n .. ts,ndnd 

rnn 

11.1 

11.7 
17.1 

,no 

11J 

Mn '"" 

117 

11.7 

Mn 700 "" 

1.?' 
) 

Rnn 

9.0 
10.8 

Seamless Pipe and Tube 

A 



12" Fuel Oil Pipeline 1,~ililn,nnt\'~L/hnh>l'ut:iL'lJil,tlu~LAfo~ijlHi~,i,,ru (Fuel Oil Transfer Pump) 

p design= 
A! Corrosion Allowance 
831.1,2016 
s (Allowable Stressl = 831.1-2016) 

tm- the minirru.1m required wall thickness, including manufactuer's tolerance (12.5%1), for nominal 'Nall thickness ordered pipe 
tm = P'D I 2 I (S'E + P'y) + A 
tm=t+A 
t - pressure design thickness for t<D/6 
P - internal des1gn gage pressure Y = d/d+D for all Ferritic steels at 950F 
D - outside diamter of pipe 
S- stress value for material from Table A-1 
E or F - joint efficiency or casting quality factor, included in the value S, SE, SF in Table A-1 
Y - coefficient from Table 104.1.2(A) 

ON NPS D 
inch 

15 0.5 0.84 
20 0.75 1.05 
25 1 1.315 
40 1.5 1.9 
50 2 2.375 
65 2.5 2.875 
80 3 3.5 

100 4 4.5 
150 6 6.625 
200 8 8.625 
250 10 10.75 
300 12 12.75 
350 14 14 
400 16 16 
450 18 18 
500 20 20 
600 24 24 
700 28 28 
750 30 30 
900 36 36 

1050 42 42 

the nnnl('tKL)tHn' lj',('{1 ,1h0\ ~~ 

L" inmunu n1 rcqmrN:l 
(nnn} 

J./J 

p s E 0/6 
es19 es1 E 016 

:,a 17H10 1 0 14 
~8 17100 1 0.18 
58 17100 1 0.22 
(l$ 17100 1 0.'..\2 
58 17100 1 0 40 
se 17100 1 048 
58 17100 1 0 !;8 
58 111110 1 tl'l5 
58 17100 1 1.10 
ss 171(1(1 1 1.i.1 

S8 1710(1 1 L79 
58 17100 1 2.13 
58 17100 1 
5H 1710() 1 2,67 
5ll 17100 1 ?1.00 
50 17100 1 '3-.33 
;,e 17!(10 1 4/10 
!)fl 17100 1 4.67 
58 17100 1 5.00 
:,8 17100 1 6.01) 
~8 17100 1 7.00 

l 
l 

0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 

100 

tr.l 

ti/ 

IT.I 

inch 
0.001 
O.OOc 
()JIO:'. 
0,003 
0.004 
QJ)Q!J 
0.006 
0.000 
0.011 
0.015 
a.om 
0.022 
0 OLA 
0.027 
0J130 
0.034 
0.041 
0,047 
0.0~1 
0.061 
0.011 

200 

104.L2 Stral(ht Pipe Under Internal Prusure - (16) 
Stal'llt.u, Loa(itudil"lll Welded, or Spiral Welded and 
Opu,ttla• • •few tb• CrPf>P Range 

t,\•' \f·, .. ,,,,, . .,. :•;,, 1.t"tJ11(,h,,· Th,· n,m1ml1:·-:,•!ht:l,11.: 

ol J'lPf.' ,1 .iii a·,n,1rt"d fPt >.lt''>iKII j.1tt''>-..u:r, ,1t~.l i": it•m .. 
t\~ t}\'! ~''-\l'(•dmi,: Un1,;;t, fnr !lw \.-~n(t.r-. n1,l!t'n~1\.,;; 
:Tl tb,: \\1,1\uhh; Stn:~~ 'l,1bk-., 1r,;-hdH,c; .,1i;.11\~ 

JnCt'~ fr,-.. :11t'.durn~·J! ,trrnJ.'.!,th .. -.h;1ll not be lc.,J 
ddl'!'ll~li,,;,.J b:-, --~-i- ,;·: l'I' (.i;), J.,;. /()ll11\','C 

rn ___ , 
"'(:,1. .. l'~l 

t including mfg 
tolerance 

V(1-12.5%) 
schedule wall pipe thickness 

A 
inch 

0000 
0.0000 
0 0000 
011000 
0.0000 
0 0000 
0J1000 
0,0000 

0000 
0 0000 
0.0000 
0 0000 

0.0000 
0.0000 
0 0000 
0.00()() 

0.0000 

0.0000 

300 

IJ 

inch 
0.002 
0.002 

0.004 
0.005 
0 OOG 
0,00/ 
0 009 

0.017 
0 I 

0.031 

(UM6 

0.061 

tm tm DN NPS 
1n~ 

0 OOJ 0.041 15 0.5 
0.002 0.05,7 20 0.75 
0.00'.l 0.0•3S 25 1 
0 OO<i 0.093 40 1.5 
(J,(jfJ~ 0.117 50 2 
o.ooc. 0.H-1 65 2.5 
IJ.007 0172 80 3 
1)JH19 0.221 100 4 
0 011 (U.'.'.'.f) 150 6 
001'/ 0.42-1 200 8 
0.021 0.529 250 10 
0.025 0.627 300 12 
0.027 0 ~8& 350 14 
0 /)31 0.787 400 16 
11.035 0.8R!i 450 18 
0.03? 0.93'., 500 20 
0.046 1.180 600 24 
0.047 1.204 700 28 
0.051 t 291 750 30 
0,06i 1.5,)9 900 36 
0.071 1)307 1050 42 

AS.MC 0.11.1·2016 

Table A-1 Carbon Steel 

5-tres'.l V;Hm~$ Ir, Ten:"-!on, for Mt>{Jt Temper,uun~. 4 f. Nor 

400 soo 600 610 700 

j j 7 5 
l l 

JU I L! 

16 3 

S40S 
inch 

0.109 
0.113 
0.133 
0.145 
0.154 
0.203 
0.216 
0.237 
0.280 
0.322 
0.365 
0.375 
0.375 
0.375 
0.375 
0.375 
0,375 
0.375 
0.375 
0.375 
0.375 

750 

l 

l 

S80S 
inch 

0.147 
0.154 
0.179 
0.200 
0.218 
0.276 
0.300 
0.337 
0.432 
0.500 
0.500 
0.500 
0.500 
0.500 
0.500 
0.500 
0.500 
0.500 
0.500 
0.500 
0.500 

800 

9.0 
J0.8 

!'.f 

S40 
inch 

0.109 
0.113 
0.133 
0.145 
0.154 
0.203 
0.216 
0.237 
0.280 
0.322 
0.365 
0.406 
0.437 
0.500 
0.562 
0.593 
0,687 

0.750 

S60 
inch 

0.281 

0.406 
0.500 
0,562 
0.593 
0.656 
0.750 
0.812 
0.968 

S80 
inch 

0.147 
0.154 
0.179 
0.200 
0.218 
0.276 
0.300 
0.337 
0.432 
0.500 
0.593 
0.687 
0.750 
0.843 
0.937 
1.031 
1,218 

~P•<-
Gradt Ho, 

s~om!e:u rlp,e und Tube 



K 12" Fuel Oil Pipeline ~1mA;.,~eyufl~ii,iru (Fuel Oil Transfer Pump) 1tl!l'~~,;iuum'li1~t\'~tl'un1'!Ju>i1»r,\'1 

P design= 
Ai Corrosion Allowance 
831.1.2016 
S (Allowable Stress I= 831.1-2016) 

tm - the mmimt1m required wall thickness. including manufactuer's tolerance (12.5°/c}, for nominal \\'all thickness ordered pipe 
tm = P'D / 2 / (S'E + P'y) + A 
tm=t+A 
t - pressure design thickness 
P - mtemal design gage pressure 
D - outside diamter of pipe 
S - stress value for matenal from Table A-1 

for t<D/6 
Y = d/d+D for all Ferritic steels at 950F 

E or F - joint efficiency or casting quality factor, included in the value S, SE, SF in Table A-1 
Y - coefficient from Table 104.1.2(A) 

t including mfg 

Pr<essure - {16) 
Welded and 

tolerance schedule wall pipe thickness 
ON NPS D p s 0/6 A vp-12.5%) tm Im ON NPS S40S 

inch inch inch mm inch 
15 0.5 0.84 O.OOG l1 OOG 0.165 15 0.5 0.109 
20 0.75 1.05 20 0.75 0.113 
25 1 1.315 25 1 0.133 
40 1.5 1.9 40 1.5 0.145 
50 2 2.375 50 2 0.154 
65 2.5 2.875 65 2.5 0.203 
80 3 3.5 80 3 0.216 

100 4 4.5 100 4 0.237 
150 6 6.625 150 6 0.280 
200 8 8.625 200 8 0.322 
250 10 10.75 250 10 0.365 
300 12 12.75 300 12 0.375 
350 14 14 350 14 0.375 
400 16 16 400 16 0.375 
450 18 18 450 18 0.375 
500 20 20 500 20 0.375 
600 24 24 600 24 0.375 
700 28 28 700 28 0.375 
750 30 30 750 30 0.375 
900 36 36 900 36 0.375 

1050 42 42 1050 42 0.375 

Wh\'!(' !.he nonwn1L1turr U'>t'd ,lt/(ll!s' A5MC 0.)1.1·l0j(; 

mm1rnurn rcqrnn:d 
[fll'l\) 

Table A·l Carbon Steel 

VJ.lUt:''5 ror Metal TtmfH!l'lltUrt. ¢f, Not fx:cc-e<11nt; 

!00 200 3>00 400 600 650 700 750 

13.7 
l t.1 

S80S 
inch 

0.147 
0.154 
0.179 
0.200 
0.218 
0.276 
0.300 
0.337 
0.432 
0.500 
0.500 
0.500 
0.500 
0.500 
0.500 
0.500 
0.500 
0.500 
0.500 
0.500 
0.500 

800 

9.0 
W.1' 

)l,J 

S40 
inch 

0.109 
0.113 
0.133 
0.145 
0.154 
0.203 
0.216 
0.237 
0.280 
0.322 
0.365 
0.406 
0.437 
0.500 
0.562 
0.593 
0.687 

0.750 

Grade 

S60 
inch 

0.281 

0.406 
0.500 
0.562 
0.593 
0.656 
0.750 
0.812 
0.968 

S80 
inch 

0.147 
0.154 
0.179 
0.200 
0.218 
0.276 
0.300 
0.337 
0.432 
0.500 
0.593 
0.687 
0.750 
0.843 
0.937 
1.031 
1.218 

!.J!amlt 1.s Pipe und Tube· 



L 10" Fuel Oil Pipeline ,nmA'lil~qucl~ii,iru (Fuel Oil Transfer Pump) tuu~,lilllUm1i1ajf\'~il'ut'hi!ll<i1mh 

831.1-2016) 

tm - the minimum required wall thickness, including manufactuer's tolerance (12.5%), for nominal wall thickness ordered pipe 
tm = P"O 121 (S"E + P"y) + A 
tm=t+A 
t - pressure design thickness fort<D/6 
P - internal design gage pressure Y = d/d+O for all Ferntic steels at 950F 
D - outside diamter of pipe 
S- stress value for material from Table A-1 
E or F - joint efficiency or casting quality factor, included in the value S, SE, SF m Table A-1 
Y - coefficient from Table 104.1.2(A) 

ON NPS 0 p s E 016 
inch esI~ es1 E 0/6 

15 0.5 0.84 '.!3? 17100 1 0.14 
20 0,75 1.05 232 17100 1 0.18 
25 1 1,315 232 17100 1 0 22 
40 1.5 1.9 :~3~ 17100 1 r).:12 

50 2 2.375 232 17100 1 0.40 
65 2.5 2.875 232 17100 1 0.48 
80 3 3,5 :::~2 11100 1 0.55 

100 4 4.5 2.:12 17100 1 0.7!1 
150 6 6.625 232 17100 1 1.10 
200 8 8.625 ;~.3.: 17100 1 1,.1,1 

250 10 10.75 232 17100 1 1.79 
300 12 12.75 23:? 17100 1 2, 13 
350 14 14 ;;3:: 17100 1 2.3?-
400 16 16 n2 1711)0 1 2.61 
450 18 18 232 17100 1 3.00 
500 20 20 23:' 17100 1 ;, 33 
600 24 24 232 1710!) 1 4.011 
700 28 28 ?32 11100 1 ,1.67 
750 30 30 22-2 17100 1 5.00 
900 36 36 :23:1 171D0 1 6J10 

1050 42 42 232 11100 1 7,00 

ahn(' nlwn,0 ncL1t11re t!'>C'd 

rA I,, - mu,mrnm n:-qunvd 
(•wn) 

th,1n 

t 
t 

0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 

!00 

11.7 
tf I 

I.< 
17.l 

t 
inch 

oms 
0.007 
0.003 
0.013 
0.016 
0,01') 
0.024 
0 030 
0.1115 
0.05i) 
0.073 
0 086 
0.0C/'-
0.108 
n 121 
0.13fi 
0.162 
0.18'.':I 
0.202 
0.2•13 
o.~1:13 

2{!0 

(16) 

t including mfg 
tolerance schedule wall pipe thickness 

A V(l-12.5%) tm tm ON NPS S40S S80S S40 
inch inch mch mm inch inch inch 

S60 S80 
~nch 

0 0000 0.006 0 OOG 0,165 15 0,5 0.109 0.147 0.109 ~ 
ll 0000 omn L/,00f; 0.20G 20 0.75 0.113 0.154 0.113 0.154 
0.0000 OJ110 0.010 0.:'.58 25 1 0.133 0,179 0.133 0.179 
OJlOOO 0.015 0 f)t5 0.372 40 1.5 0.145 0.200 0.145 0.200 
0 0000 0.018 0.018 o,-1cs 50 2 0,154 0.218 0.154 0.218 
0.0000 o.o::,: 0,0?2 1) 5GJ 65 2.5 0.203 0.276 0.203 0.276 
0 0000 0.027 0 027 0,685 80 3 0.216 0,300 0.216 0,300 
()J)OOO 0.035 OtHS 0.081 100 4 0.237 0,337 0,237 0,281 0.337 
0 0000 \! 051 0.05'1 1_'.:"81:1 150 6 0.280 0.432 0.280 0.432 
0.0000 0.067 0 067 1.G89 200 8 0.322 0.500 0.322 0.406 0.500 
0.0000 0,083 0.033 2,'!05 250 10 0.365 0.500 0,365 0,500 0,593 
0.0000 0 09B 0.090 2.497 300 12 0,375 0.500 0.406 0.562 0.687 
0.0000 0.108 0. 108 ~~ .7 42 350 14 0.375 0,500 0.437 0.593 0.750 
0 00(10 0.123 0,1;•:; .1,13,1 400 16 0.375 0,500 0.500 0.656 0,843 
0.0000 0 1'39 0 130 3 5~~ 450 18 0.375 0,500 0,562 0.750 0.937 
0.0000 0. 154 0,154 3.917 500 20 0.375 0.500 0.593 0,812 1.031 
0 00t)O o.rn:; n 1s1:i 4.701 600 24 0.375 0,500 0.687 0.968 1.218 
0 0000 0 180 0.18£1 ·l.798 700 28 0.375 0,500 
000(1(1 0.202 ~.141 750 30 0.375 0.500 
0 (H1(10 0.243 o::,c 6. IG9 900 36 0.375 0,500 0.750 
ll.0000 0.28:'.( o.:~e3 7. !38 1050 42 0.375 0,500 

A:5,\1C 0.11.1-2016 

Table A·l Carbon Steel 
Sness rm «f, Not txceedl115 

JOO 500 60\l 610 700 7S0 800 

!;t.!amle::is Pipe und Tube• 

11 7 f).0 

!tO 

!IJ.i !'.J 

() 3 



M 8" Fuel Oil Pipeline ,1mA1u~l;lrnl~ii1ll'u (Fuel Oil Transfer Pump) 1tla~,G1LlUmtl1<3n~iau111'l.lLL!ii,mh 

P design= 
A. Corrosion Allo\l'lance 
831,1, 2016 
S (Allowable SlresSI = 831.1-2016) 

tm - the m1mmum required wall thickness, including manufactuer's tolerance (12.5%), for nominal wall thickness ordered pipe 
Im= P'D I 2 I (S'E + P'y) + A 
tm=t+A 
t - pressure design thickness fort<D/6 
P - internal design gage pressure Y = d/d+D for all Ferritic steels at 950F 
D - outside diamter of pipe 
S- stress value for material from Table A-1 
E or F - joint efficiency or casting quality factor, included in the value S, SE, SF in Table A-1 
Y - coeffic,enl from Table 104.1.2(A) 

ON NPS D p s E 0/6 
inch esig esi E 0/6 

15 0,5 0.84 232 17100 1 0 14 
20 0.75 1.05 2~2 17100 1 O,H::1 
25 1 1,315 "12 17100 1 0.2? 
40 1,5 1,9 23.~ 171ll0 1 0,32 
50 2 2.375 ;;32 171IJ0 1 DAU 
65 2.5 2.875 232 17100 1 0.48 
80 3 3,5 23:? 17100 1 0.58 

100 4 4,5 ).32 17100 1 0 7!, 
150 6 6,625 2'.l:! 17100 1 uo 
200 8 8,625 232 17100 1 U4 
250 10 10,75 2J:• )7100 1 1 79 
300 12 12.75 ?.32 17100 1 2.13 
350 14 14 2~1:~ 17100 1 2.33 
400 16 16 232 17100 1 2 67 
450 18 18 237 17100 1 3,00 
500 20 20 23:? 17100 1 3.33 
600 24 24 232 17 !t.10 1 4.00 
700 28 28 n2 1/100 1 4,67 
750 30 30 732 17100 1 '5.00 
900 36 36 ~l~"\'1 17100 1 6.00 

1050 42 42 732 17100 1 '1.00 

Hh('l(' thv nnrm'1Kt1lun, U'>Cd l-4 

f" rcquued th1ckru;,..,:, 
(tl\!T\) 

l 
l 

0.4 
0.4 
0,4 
0,4 
0.4 
0.4 
0.4 
0,4 
0,4 
0,4 
0,4 
0,4 
0.4 
0,4 
0.4 
0.4 
0,4 
0,4 
0,4 
0.4 
0,4 

100 

U.7 
ll'.1 

!{\! 

inch 
0.006 
0,007 
0,009 
0,013 
0.016 
(LOHJ 
0.024 
0.030 
0J)4f, 
0.058 
0,07:l 
0.006 
0,094 
0. 10B 
0.1.:!1 
0.115 
0,162 
0 18? 
0 202 
0.2•13 
ow,1 

200 

IJ.f 

104.1.2 Str.al1ht Pipe Under Internal Prust.He- {16) 
Stamltu. loJtcltudinal Welded, or S,piral Welded and 
OpPratinj': l!lt!t.1w th• CrPPp Rangr> 

I.\<' ,'.f,,.,.,.,.,., ;•,',tJ"il,,, !,tt"' The rnm,mt1n- ~h,,•l~rw·,. 
oi ~•11.'t· \,,,u tor-.::..ut"IJ ft,1 dt:•,i);;n ptt_•,::-utt''• ,u,d (l1: tt'nv 

f("!, 11~ l 

:nth.: 
.1nc1•t- ~r,, :n«<:hl('lt,:,1! ,tri:n,qth, ~1,.111 
dri.,rm~;-. .,,,J \"'v ,14 . .';"l 1\r' il-!l, .;a..:. !\,J!<'v, ... 

tmcludmgmfg 
tolerance schedule wall pipe thickness 

A U(1-12,5%) Im Im ON NPS S40S 
inch mch inch mm inch 

ODOOO 0 006 0 006 0 1GB 15 0,5 0,109 
011000 o.oon 0JI0I; 0.206 20 0,75 0.113 
0,0001) 0.010 0 010 0 2i;3 25 1 0,133 
0 OOt)O 0,015 on1::, 0.372 40 1,5 0,145 
0 IJOOO 0.018 u ()1[) OAG5 50 2 0,154 
0.0000 0.02.": 0.022 0.563 65 2.5 0,203 
O.OOOl) 0 027 0 027 0,635 80 3 0,216 
0 0000 0.035 0 OJS 0.881 100 4 0.237 
0,00011 0 051 0.051 1 :298 150 6 0.280 
0.0000 0,067 0,067 1,639 200 8 0,322 
n 0000 0,083 0.032, 2. !05 250 10 0,365 
0 0000 0.098 0,098 VHl7 300 12 0.375 
0,0000 0.1')8 0, 108 2 7•2 350 14 0,375 
0.0000 (U23 0.123 3.13•1 400 16 0,375 
0,0000 0, 138 0 139 '.'t525 450 18 0,375 
0.00011 0, 154 0.1f.4 .).917 500 20 0.375 
0 0000 0.185 o wo 4.'/01 600 24 0,375 
0,0000 0 1G9 0.189 4798 700 28 0,375 
0 0000 0.:?02 0 20? 5.141 750 30 0,375 
QJ~OOO 0,243 0 :?43 6.1G~ 900 36 0.375 
0.0000 0.213.3 0.283 t. t9e 1050 42 0,375 

AS,".1C 0.11.1-2011;, 

Table A-1 Carbon Steel 

s-ues-5 VJtue-s ror MNJI Temw,eranirt. Not txceedlnp. 

3(10 400 500 600 650 700 750 

117 1 1 7 
1 ?.O 

I I 1 

!fJ.O ' 

S80S 
inch 

0, 147 
0, 154 
0,179 
0,200 
0.218 
0,276 
0,300 
0,337 
0.432 
0,500 
0,500 
0,500 
0.500 
0,500 
0,500 
0.500 
0,500 
0,500 
0,500 
0.500 
0,500 

800 

9.0 
W.R. 

(1.J 

S40 
Inch 

0.109 
0,113 
0,133 
0,145 
0.154 
0.203 
0.216 
0,237 
0.280 
0,322 
0,365 
0.406 
0.437 
0,500 
0,562 
0.593 
0.687 

0,750 

bt•d\! 

S60 
inch 

0.281 

0.406 
0,500 
0.562 
0.593 
0.656 
0,750 
0,812 
0.968 

S80 
inch 

0,147 
0.154 
0,179 
0,200 
0.218 
0,276 
0,300 
0,337 
0.432 
0,500 
0,593 
0.687 
0,750 
0,843 
0,937 
1,031 
1.218 

Sue 
Ho, 

5t::am!e:,.s Pipe und Tube 

A'il 



N 6" Fuel Oil Pipeline ,i1mA1iNijlJ1l~1h1ru (Fuel Oil Transfer Pump) tilrl'~~li\uumtl1.jt\'~ll'un1'llu.i,m\'1 

B31.1-2016) 

tm - the minimum required wall thickness, including manufactuer's tolerance {12.5%), for nominal wall thickness ordered pipe 
tm = p•o 121 (S'E + P'y) + A 
tm=t+A 
t - pressure design thickness for t<D16 
P - internal design gage pressure Y = d/d+D for all ferritic steels at 950F 
D - outside d1amter of pipe 
S- stress value for material from Table A-1 
E or F - Joint efficiency or casting quality factor. included in the value S, SE, SF in Table A-1 
Y - coeffic1ent from Table 1O4.1.2(A} 

I including mfg 

Pipe Under Internal Prust.He - (16} 
Welded, or Spiral Wefd(!d and 

Creep Range 
I.\.• !,f,i•1"P~' .. :\',1f Tl•1; i111".', The mU'\ln'•t•ff' ,r.,:kn~·,·1 

uf f'lPl'. \\ ,1U !tlji.dtt:.J (pr t,11;',i •;II va:,~UlP .,ud i»; tt'IH~ 

•'(", 1,t~t t',1 n•\11111~ tlnv.:t:' for HH• \ ,1r111,!~ m,1h't1,)\..; 

;n tb,.: ,\ik1n"hk StrC''>l> f.~bk~. 1n..:hd1flc: .1U,w.~ 
.:in:.-•!!'- fr,~ m,:-:h.1rH.\ll "'trrn!i!,th. ,-;.h,;ill n<1t t't• le"'•· :J,,•n !ic.:it 
dc•h•rm1;•,•d ti, '"'·l ,,•,~1 t'I' (1-ll, .11• f~\l!,w1. ... 

tolerance schedule wall pipe thickness 
ON NPS D p 

inch esia 
15 0.5 0.84 282 
20 0.75 1.05 232 
25 1 1.315 23:~ 
40 1.5 1.9 2~t.: 
50 2 2.375 2?.2 
65 2.5 2.875 732 
80 3 3.5 232 

100 4 4.5 :,,2 
150 6 6.625 232 
200 8 8.625 1J2 
250 10 10.75 232 
300 12 12.75 2'.l? 
350 14 14 232 
400 16 16 ~32 
450 18 18 232 
500 20 20 2:t: 
600 24 24 '.:J2 
700 28 28 n, 
750 30 30 232 
900 36 36 2)2 

1050 42 42 232 

\.\'hf'H' till' !10!11t'f\CL1tllrt' U'il'd ,1boH• l'> 

l, ! .. mm1murn rcqrn1cd in. 

{n1•n) 

s E D/6 l 
esi E D/6 l 

17100 1 0. 14 0.4 
17100 1 0.18 0.4 
17100 1 0.2? 0.4 
!7100 1 0.~2 0.4 
17100 1 0.40 0.4 
17100 1 0.4H 0.4 
17100 1 0513 0.4 
17100 1 0.75 0.4 
17100 1 1.10 0.4 
17 !00 1 1,J--1 0.4 
17100 1 1 79 0.4 
17100 1 2.13 0.4 
17100 1 2.12" 0.4 
17100 1 '2 67 0.4 
17100 1 3.00 0.4 
!71.00 1 3.33 0.4 
17100 1 4 0\) 0.4 
17100 1 4.87 0.4 
17100 1 5.00 0.4 
17100 1 6.00 0.4 
17100 1 7.00 0.4 

100 

l f.l 

!7'.I 

A V(l-12.5%) tm tm ON NPS S40S 
inch inch inch inch mm inch 

0.006 Cl 00(1() 0.006 Q,UOG 0.165 15 0.5 0.109 
0.007 0 0000 0.000 0 008 0.206 20 0.75 0.113 
0.003 0.0000 (1.()10 0.010 0.758 25 1 0.133 
0.013 0 0000 0.015 0 015 0,37?. 40 1.5 0.145 
0.016 OJ)OOO 0.018 U (118 0.4f,5 50 2 0.154 
0 019 0.0000 0 l'J:?2 0.02? (I 563 65 2.5 0.203 
0.024 0 0000 0.027 0.027 0.685 80 3 0.216 
0.030 0 \)000 0,035 0,0.}5 0.881 100 4 0.237 
0.045 0.0000 0.051 0.051 1.296 150 6 0.280 
0.058 0,0000 0 067 0 067 1.689 200 8 0.322 
0.073 0 0000 0.003 0 033 2.105 250 10 0.365 
(L06J3 0.0000 0.09G 0.098 ?.<97 300 12 0.375 
0.09,1 0.0000 0.100 0.100 2.742 350 14 0.375 
0.108 0.0000 0.123 0.123 3.134 400 16 0.375 
0.1;:1 0 0000 0.1:39 0.139 3.525 450 18 0.375 
0.13"::t 0 0000 0 154 O:lf-4 3 917 500 20 0.375 
0.162 (\000() 0.1D5 0 185 4:/01 600 24 0.375 
O.H\9 0,0000 0 189 0.189 ,, 790 700 28 0.375 
0.202 0.0000 0.202 0 202 5.141 750 30 0.375 
0.2,13 0.0000 0 243 o.:!43 6.159 900 36 0.375 
0.28:S 0.0000 0.283 0.263 1198 1050 42 0.375 

A5MC 0.11.1·2016 

Table A·l Carbon Steel 

M;u.ltmtrn :S.tre,;,; Vi.ltH\''S ln Ttfl$IOn, ror M1ttJI Tcmw,eni1urr. Not txcee@1g 

200 300 

l 3.7 !F 

4,0Q 

n.7 
l 

I 

500, 600 650 700 750 

1 

1A 

S80S 
inch 

0.147 
0.154 
0.179 
0.200 
0.218 
0.276 
0.300 
0.337 
0.432 
0.500 
0.500 
0.500 
0.500 
0.500 
0.500 
0.500 
Q.500 
Q.500 
0.500 
0.500 
0.500 

800 

9.0 
W.Fi 

~•. f 

S40 
inch 

0.109 
0.113 
0.133 
0.145 
0.154 
0.203 
0.216 
0.237 
0.280 
0.322 
0.365 
0.406 
0.437 
0.500 
0.562 
0.593 
0.687 

0.750 

S60 
inch 

0.281 

0.406 
0.500 
0.562 
0.593 
0.656 
0.750 
0.812 
0.968 

S80 
inch 

0.147 
0.154 
0.179 
0.200 
0.218 
0.276 
0.300 
0.337 
0.432 
0.500 
0.593 
0.687 
0.750 
0.843 
0.937 
1.031 
1.218 

'Sp~(. 
Ho. 

!;iearnlc :;:-; ripe und Tube-



0 5" Fuel Oil Pipeline ,1m11faJijU~1mhJTmtl1ijnJll'ul'i1'lJ (Main Fuel Oil Pump) 11ltl'JnJli'ul'i1'lJ 

P design= 
A, Corrosion Allowance 
B31.1. 2016 
S (AIIOwable Stress)= B31.1-2016) 

tm - the minimum required wall thickness, Including manufactuer's tolerance (12.5%), for nominal wall thickness ordered pipe 
tm = p•o I 21 (S'E + P'y) + A 
tm =t+A 
t - pressure design thickness for t<D/6 
P - internal design gage pressure Y = d/d+D for all Ferntic steels at 950F 
D - outside diamter of pipe 
S - stress value for material from Table A-1 
E or F - Joint efficiency or casting quality factor, included in the value S, SE, SF in Table A-1 
Y - coefficient from Table 104.1.2(A) 

ON NPS D p s A 

t including mfg 
tolerance 

up-12.5%) 
inch inch inch inch 

15 
20 
25 
40 
50 
65 
80 

100 
125 
150 
200 
250 
300 
350 
400 
450 
500 
600 
700 
750 
900 

1050 

0.5 
0.75 

1 
1.5 

2 
2.5 

3 
4 
5 
6 
8 

10 
12 
14 
16 
18 
20 
24 
28 
30 
36 
42 

0.84 
1.05 

1,315 
1.9 

2.375 
2.875 

3.5 
4,5 

5.563 
6.625 
8.625 
10.75 
12.75 

14 
16 
18 
20 
24 
28 
30 
36 
42 

th,, nHrn,•,srh!Hf/' 11<srd .,hn11' 

<'t\lt1 

tm 
inch 

tm ON NPS 
mm 

15"o.5 
20 0,75 
25 1 
40 1.5 
50 2 
65 2.5 
80 3 

100 4 
125 5 
150 6 
200 8 
250 10 
300 12 
350 14 
400 16 
450 18 
500 20 
600 24 
700 28 
750 30 
900 36 

1050 42 

A.SM£ 8 H.1-.1016 

Table A·l Carbon Steel 

(1e) 

schedule wall pipe thickness 
S40S S80S S40 

inch inch inch 
0.109 0.147 0.109 
0.113 0.154 0.113 
0.133 0.179 0.133 
0.145 0.200 0.145 
0.154 0.218 0.154 
0.203 0.276 0.203 
0.216 0,300 0.216 
0.237 0.337 0,237 
0.258 0.375 0.258 
0.280 0.432 0.280 
0.322 0.500 0.322 
0,365 0.500 0.365 
0,375 0,500 0.406 
0.375 0.500 0.437 
0.375 0.500 0.500 
0.375 0.500 0,562 
0.375 0,500 0.593 
0.375 0.500 0,687 
0,375 0.500 
0,375 0.500 
0,375 0.500 0.750 
0.375 0,500 

S60 
inch 

0.281 

0.406 
0.500 
0.562 
0,593 
0,656 
0.750 
0.812 
0.968 

S80 
inch 

0.147 
0.154 
0.179 
0.200 
0.218 
0.276 
0,300 
0,337 
0.375 
0.432 
0,500 
0,593 
0.687 
0.750 
0,843 
0.937 
1,031 
1.218 

Maxlrnvrn S!rt>~I'. V;;th10,;. h1 for MtttJI (If, Nc.1 £J,i,(>?NHng 

tlvn ,,t,mdard thu hnt",~, 

100 200 JOO 400 600 &50 700 7'0 800 Grade 
t1ve-c 

No,, _____ , .. ,,, ________________ ------------------

11 7 

17.l 

11 7 '7 

? 

/0 (J 

" I 

Seamless Pipe and Tube ,, 
''° on 

1S 
}),/) 



APPENDIX 3D 
LETTER TO ASSURE THE CAPABILITY OF WATER 

SUPPLYING AND EFFLUENT RECEIVING FOR 
HYDROSTATIC TEST  

 



If 

~ GPO O 0716 / 009 

14 nmn1r1l-J 2559 

~'il..:i "ll'il r1'l1l-l'fl'4LF1'.i'1:::irv1r.i9~'fl1Jfl'J1l-!t'l1mrn 1'Wmt l1~,J~•mnf1 lln tLl:'l::1Mfutl1f..:i91nmrvii;it'lt11Jn11f1 hm 

"Jl'il"l'Yl'il~l'ltlLLNrl'i.l,i'1 (Hydrostatic Test) ~1Vl1iJ'YJ'flt'l4n1'llfiJ'J'l-J'l!1MJl11'..11utN'tvlfh,JmmLi;J..:! 

v!1l-l~ 1JmVl flrl~ vl~ ~1ni;i ("u1:i'Vl'1") iJLLl:.J'i.l~OO,J'W1LflNn11LNlvlvh,Jfl'mLLi;J'1 ("Lf1Nn1'.i''1") ~..:irK..:i'flzjlw 

t'l'"l'Wt1Mfl1vmitl-lilrl'l n LLi;i..:i ("~'li-!'1") ~..:i lU'W t1..:i l vJvh~1iin1'llntrn'l!1A LU'WL -tt Lr~~..:i'Vlif n Ll.f'l::; Htl1~mtl1,u:i't1 LY'l~..:i 
' 

~1it1..:i ri'..:i1X'W u1:ivi'1 ~..:iM'El..:iilm1ri'El~'f1..:iLLmvi'flci..:in1'llnttl-l'll1ffl LLfl:::LL'W'l'Yl'Elfl..:iii'1~urn1:11'Wfu~tr11..:im1 

i..:iil 1 'WiU(,]'ilt.ln'l'.i'fl'ilt'l1'N'l'l'flfl..:in1'lln'.i''.i'l-J'll1~ ri'..:infl1'l ili'il-:iiln1'.i'V1i;J t'l'il'1Jn1'.i'f'l lv1rl'JJ'il'1'Yl'il~'ll'..I LLN vi'utl1 

(Hydrostatic Test) ~1VlT'Livi'ili'i-:Jn1'llfi'.i''.i'l-J'll1ff1 Llrl:.:vi'il~'1tl1~'WJl1U1'WL1'1Lvlrhtlf'l'lmLi;J-:J ~"1Lfl'.i'4n1'.i'iifl'"l1l-J~1LU'W~ 

r, :::~'il-:i 1ii,11,J:r:::th 1um:r'Vl i;Jfl'il'LI nl-lii ili'il..:iilm:r'-1' vi n11ii'1~r,1nm1V1 i;i 'i.'l'il'IJ ~riu tv11:Jmmruii'11 ii LLl.'l:.:tl1i-:i 1umi 

Vlvlt"l'il'IJ9:::i'.lillmrurvhnu ~..:iilillmruvf..:iim.h:.:mru 250 ~nrnf'!nLl-lM'.i' 

ri'..:i\!u ~1:ivi.'1 ~..:i1r1i'll'fl~'"J1l-l'il'4Lf1~1:.:~fl'il1J'1~l-JG..:!~'l1l-J~1mn11'W~1'.i'L~~1n1TI11,J:r::;tl1'Jl'eNf\'"J'W'1 LL~:; 

LL'W'lV11..:i11.Jn11~vim:rtl1f..:i .. nnn1tV1i;Jt'l'fliJ 1.~'il'.i''il-:ifum:rviv1fl'il1J!K..:imh1~1..:ifil'W 

' 
r.i..:i jl'..l'Wa.11L Yi'il 'i:ll'.i'Vl'W91'.i'nJ1 

Gulf PD Company Limited 

ljC)J'lll:l t1'.i'1~ 

n11iJmt 

11"' FL, M. Thai Tower, All Seasons Place, 87 Wireless Road, Lumpini, Pathumwan, Bangkok 10330 
Tel: 02-610-5555 Fax: 02-610-5566 



ROJANA INDUSTRIAL PARK RAYONG 2 CO., LTD. 

2034/11 5 'il11'11'.i'~lil\il'lrm o/11'JL'l'Elf t1'W'WLYl']Vi''l.jS'!il(111-mj LL'll'l-.l'iJ'Nn:;tJ L'llli11A'J'tl'll'l1'1 no/ll-J. 1 031 0 

vimm\il'llL"ll'.i'A'l'lvf 02 716 17so-7 L'Yl:ri'l1:r 02 116 1758-9 

.J 
o/1 '.i''tl (2) 006/2559 

25 nrn{l11'll-J 2559 

1J5'11Yl ll'i1VJ YI~ 9111(11 

~-a-.1 ~'Wtl'WA'l1l-Ji'l1mrn L 'Wn1'.i' 1 iiu1n11J'11; sL1-1::'.i''il"lf1J'11i-ir.i1 nm'.i''ll v1i'l'il1Jm '.i'f'l 'l "1"'1'll'il'1vi'1l tli'Jl'J LLN 11hi'11 

(Hydrostatic Test) ~1ViTI.J'Yl'il"'1'1n1'Jlli''.i''.i'l-J'l!1 ~1l1'tl l'WL'.i''1L~YhLI'i1'ln ll(il-.1 

ih-1n-1 Vi1.T-l~'il"l1n1Jm11n"'1fl '{i(i) "l1llvl l1-l'JJ~ GPO O 0716/009 'iN'l'W~ 14 n'.i'n{]1fll-J 2559 

r;rn.i~ 1J111'1l fl'i'lvl vl(i) "11f1VI 'ltlil.'1'ElUt11inMmn1JA'l1l-Jl.'11l-J1'.i't11'Wn1'.i'lii1J"¼n11tl11"iiLL1-l::'11i-1'll1J'1'1'l'W 

'i:)li1~1'v1m''.i':l-lh"l'!J::: U1-l'lnLivH ("'1'l'W'1") Lvi'il 1<1ilwm'.i'o/1"1i'l'il1Jn1'.i'f'lL"1ti'llil--l'l'l'fl(il'l'tJLLNlil'lJtl1 (Hydrostatic Test) 

:;-hi-ifuvi'ilzi-.1n1'Jln'.i''.i'l-J'l!1~ Llti::vi-a~-.itl1ifw11t111ih-.1lvlvhll"'1'lnLlvl..'J ~..,J..,'1lzjl'lJM'lJ'1 !il'1"v11.T'1~'1l~ii1'1'1'11X'!J u1-mil.'1'J'W 

<j" .::,.v d ,;.J~ ..,.,J' 
'i!li1i11i-innl-l b'.i'"l'W::: '.i'::tl'il..'J 2 ("1J'.i'1'.l'Yl'1") 'll'ill'.i'l'J'W'l!Ll"l'1£11'1'W 

'1'lU'1 ilm1:w~1mm1un111iiu1n11tl1Vil ilimru 250 ~nmr1nL:Wli1'.i' Ltri::1ii1J"¼m1r.i'vin11tl1i-.1r.i1nm'.i' 

o/llill.'1'1J1Jn1'.i'f'JLWl'l'll'El'1Yi'iltil'lmtNL111Jtl1 (Hydrostatic Test) rhi-ifuvi'El~--ln1'Jlfi'.i''.i':W'll1~ LL'<'l::vi'il~-.ltl1lJ''WJ111'.l1'WL'.i'..'J'l~vh 

11"'11 mLlil--i 1'WilimruLvi1 n'W 1tii L Y11:.1>1'1'1'1l "1'1ln1'.i'Yl tilMirnL[,)"'1:::1'1¥-:i t£11mL'W'lY11-11-wn11r.i'£11n11tl1i-1 i-.imi1'l us-11Y1'1 'll'1l 1ii 

'i:m..'l n11i-:1.f1 !il..'Jnfh'l t-i11~1:::uuu1uMh'Wn\il1-.1'lJ'eMMw1 •frd' 'i:r1N n1'.i'r.i:::M'il-.11.l,iJ1Jtii ml.J-n'il n1v1-wi;i 1un11vi:1J1 

i-:ii;i'il'ltlil 

~ (11 t, i;i::; LLn'.i''1"11'il!111'lhl'J~il'll'W1 (1l !111~ L ~'1l in LA~'c.1:::lL\il:::'lJ'1l-.l LL'JJ-l~D'WLrf •mJm nrnl11J1'L 'JCWUi'n tJYi'il 

'l':::rnmf1i,;r.-nnn1:rn111~'1l1J Hydrostatic test ri'1l'W'l':::'U1'c.11'1'1~'.i':::1J1J1.J11J£11tl1Liilm,11-wnm-.1'll'El..'l~'1'W'1 

~'.i"l"l'i'l'il'Ll'ifnl!rcw:::.f1~r.i1nm1Y1111'i'1'1l1J Hydrostatic Test 'lcli1,ri l'l'l1mtl'!Jmi,H1h..'J (pH) -eiruv1;;i:w 

ilimru'll'1l'1lL'Il..'JlL'lJ'l'W'i1'ill'J (SS) tl1lJ'WLL~:::'l'lliJ'W (Oil and Grease) L~'1l1~J-w1r.i'l(Jici1~-ci'n1±ru:::tl1i-1 

Lu-whJM1l-JAruinl!rcw:::.f1,(-:i'JJ'il..'l~'l'W'1 ri'il'Wt:::1J11'J'<'M~'.i':::urn.11u111tl1L~~~1'Wn'i11-i'JJ'1l-l'i'l'l'W'1 
' ~ 

\',~, I 

1/')/\\<\ I ,_ 

('W11'J~)L'.i'n ri'W'lilj!il'.i') 

1h:::n1m~1ww1~u1v111 



APPENDIX 3E 
THE APPENDIX OF NOTICE OF THE DEPARTMENT OF 

ENERGY BUSINESS ON DETERMINATION OF DIESEL OIL 
CHARACTERISTIC AND QUALITY B.E.2556 (2013) 

DATED NOVEMBER 8, 2013 
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lcilJ 6)C110 trlBlJv1tfl1!1 GHfd -.'J 

'IA1J·, \'Jo 

Htlii'ilil11fUn1fl (i)c,'. YH)fl~nlfJ1J l!J,;.:tt"v 

1J1ifu~1~1,rnllu111vnlllfl,-mw1hmi,i~ml1ffu1\1'1l711.h:;m ii,Nlliullib~ilm11.Jl'U1.JlY1uu1vh 
arnm~1uf{1v1~milii,11~n1,Hiii1ifu/.h~mf{iJm1rn-iill'l!il-1i1mllll71il5\i11J ASTM D (i)~.'.oo 1;,i1n'u o.~.: 
rmwi'~i1~1liu111,1.h::nDuii1vnn (i),G'. - dialkylamino anthra~~inone 1rn:; 19 - naphlhalenol 
[(phenylazo) phenyl] aw alkyl derivatives 1ufiv111~1u (i) !iia (i) tl'lutl1vni'n 1.fonru 
l11ila~1-ii \,Jo ilaiin-l'miaiim Ll'lu1un11iiDllihJ1ifu,1::Hf1.l'hnnmiDfllll'lnv11-1,nnii1fonJl'lmii 
llQ1flT1llVUlJ'U ,Nlliia.:i I YJ oui Yi1llih1 l!1111,u1u~ rh1<1ul'll 1-ii1-1ii u 

(t,) 1l1i'f1JMl'IJaV1lJ1Jl~1'17Wl1.J:·1'11tJlJl11i~1Jii1v,u1rJlilYl1::11J'iiari1v,1m-iia11'l'U1l1'11j-l 1'1~1) 
i,imofa i.:i,J AruaJJui>im~i,inD~u .11a::i.l1JJ·mi1ulrn11v~a1.l,::1nm1Jv\maml'lafua.:in11'l'l1i1fo v,1a 
1vlaii1v,iJ-w11111rir'.iA11l1lJ1Jl'l1lJll11'l'>l cl J.i{l 1i:frmo.:itl1i'fu~l'llamJ1Jl11~1.h'Ulll111m'lJ1J1[1J7fn1 
1vla1\l1~1.l,::a-1Atf~1rJ • 

(ri) 1f1:u1J~l'lll1~r:iA1il1:uuvnlllJ7\ll'i7 cl 1ill'ih1n11n1'1!1J7C\J7fm <11v,foHf1uu1111ni/iu 
1umwiim1111111~m'll?i-1 ~:;m1~aii1i,iu1u11111ri~A11J1i'f1J\l111nnm1 c1 mll11'l~1.l,::a-1r\Dii1u ' 

(c;j) J11Yufil'l!a<11v,fon·1,ii1mJ1011111rir'.iA1il1il'u\l17lllJ7\Jl'i1 O'/ 11imj1'li.l1-ii1uu1\llni/iu 
1um,~1fo,11l11Y1i1~amii,1 " ' 

(c1) 1l1iiufi1 'lla1'1l/1H 11~i11.l1m ml u 1ufi1 'llai.l 1:!lm1111vim mn111a-i 'UB-l n, l'l'l 'Ui/1J~ .:i n-i 1 
-i'mia:: "' uib.i~-1n11-\'mia:: l!Jo lv101.1:i,J1l'l, vtr'.iA1il1if1J\ll7lllJ71'l'l7 rl ,i11,11hu111urir.fl-iimm::mill 
v,'la,i1i,i1J101vi1Lrir:ff11il1ffum1J1nm1 "" \ll7lJ;\ll!1U'l::MAflJi'1v \l'lcJuiiufiv::ri111~l'l1<111mnru~ · 
1Un7'i ll1l:ilimil1ilvi~A11l1iiutiiu-1tlfi1JvilU\Jnl'lllm~:.:mrumii 

((i)o) 1l1ii\Jfll~Jail11;1-l't1ni1ii1v,u1l1li111rirJ1hJ11'iu1111lJ ((i)) (19) (m) (G'.) llu:: (,;_:) 
·iia c: n11'UmL,wn11l11A11rniiu1Jut1m11iiu ,) 11,mrn-1 ll,w-!iu o-1 l\1LU1Jl1.lm11 

v,,i'mr\lll'II 'iilnT, 11a:nimil'U~uiiufiri11<11Jl'l 

·ifo ex 1.l1::mfl1i'ti.im::viun1:a TI1l\Jm, 1 ii'm1rn iiu1rnun1, 1iirn1111vi11l1l'!.:i 1 ul11ifuvh 'Ila 
,,,:; a rn, 111m1m iiu1Jauii'n1,1lu::11,1::fl cu mv1'U u,nl11Yu~1~ia~Hi111m1rn liu'Uuu'l 1.l11ii'1 rimii'u~ 
1.1,:: n7fl1liir.m 1-!itJ-lA\J \la:: 1 Vlfl-11-iil\illll ~'l Ul ;,i1vtbJ-uv1v,'imltJ,1 nu ,Jwn 1flfl 

U'i::nlfl (lJ 1\J~ G YlCJl1sin1cJ\J ,'L\'1. \,J(.'.t::0 

i'\ll'Uf1 U71'1'17iJ 
allufin11J~'lii\J1•ni',1-11u 

51Ufll'l 

"' 

19 

m 

a'. 

1f. 

"' 

'" 

"' 

"' 

mo 

"'"' 

'il(Ji\::15 ()li)ll \J\JYl1VU'l::n71'll)'llJ~'i n\Ji'lcl-l-11\J 
,J • V r V rl 

l 'lu-1 nimim1m1ru:am:.:~rnmrruu,1\J'llJ1Jv1l'do 
W.1'1.19tl'.<l'.b 

· ,hlJu~l'iJft 
ml, 1lurhm1v1 Dm1~1~1 16Yl~ftll1J 

m~ul51 mp1ih 

A1111ri1,r;hwn:: ru ~nmJJii mit.b/m1t.:> tNn1111mflmr 1,i,hn·h o.dm 
/\STM D "'""""' 

(Specific Gravity at m,::.'n/m<f..b ·o llu~ 

'l,j~.,ni1 o.drl o.~lvo 

,hinll~tYl\J (Celane Number) -.,'fo 11i,hni1 <'~o a:'.<t /\STM D bmm 

,\\Ji1iimu (Calculated Celane Index) /\STM 00:,Jb 

fl11ll\1ii11 •~uiifffonrf /\STM Docr.'.<f. 
(Viscosity, est) 

mm ru r]rutt13il ((o UJfJ1l'ffEHfillt1 1.ffo hi~1ni1 "'·"' 
(al 40 °() \\fl" 

1ii~ani1 c.:'..Gl d.o 

m,l'l lU ~fUl11Jii tr.o DJf1Jl11iHilun 'l1iuoni1 b.o 

(al 50 "Cl 

'}v!hmm iJJf171ffR"iUl1 l1i~•ni1 mo m'n /\STM D 0:.-1 

(Pour Point, "c> 

rhmai'u foend'1mfm,Yn 1ii~oni1 o.oorf. m.lf /\STM D \oblo\o 
(Sulphur, %wt.) 

n1'SflAn~mJtu.iuY1U..,llv'l-l hiijoni1 mnurn'U G) /\STM D mrno 
(Copper Strip Corrosion) 

tnOu1111~·1vitH11-sti1Vltl[ifl1v1m:iniiilmJu 
(Oxidation Stablllly) 

MJ11umnnrfw"r hi~oni1 lo<f. /\STM Dt,,l,,,lr.'. 

?Im 
) 

,r11m 11i~1ni1 rou: EN Gl(Ldc.tu"1 

hr. 

n1nri1,1 fomde,u,f1>11in hi~mh o.rno ASTM O ct1tmo 

v1ns'vun:: mo 'tH>•Hhufimfiu 
,nnn1'im\\1 
(Carbon Residue, 96wl.) 

on 10% Dlstillallon Residue 

°U1Ufl!::Vl~OD\J fa,md'111t!1mer 1ii~,ni1 0.(l\ ASTM O l•:wioc< 

(Water and Sediment, 96vo/.) 

,j, i1i'\i1n'i11/flfoni'1i l1i~,ni1 moo EN ISO ml9c<m"I 
(Water mg/kg) 

ri..,tJrni:iuui.l\UJfl fi"fin11110fon11J hi~ani1 '96'. EN ml9b'nlo 
(Total Conlaminallon mg/kg) 

( viu -to- l 
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L<JlJ G>mrn Au'UTIU'l\:I r/6'. .J 

mh"' 
'll'IJiivvlljLUn\:11 19 YH]\:llllfllJ 19«'.C::irl 

'\.h:m1Amllo':in~i'lfl,,'},,'}1'lJ , 
.,I .. ., J;' ... "" 

l 'lu.J mmJ111c1n\:Jru:;lm:;f!rulll'll'IJu.J1J1lJ'Wlill 'llfl 

(uuuct m) 

YI.fl. 19C::tt:t'li 

1mJviltl'Wn,,'1lJfl1'l_llnl'llu-l'uuFiiari1\-l'Wlil.i'n\:Jru:;lL<1:;f!l\Jlllma,11J1ifu~h'llc1111l\-llJl:;mJ 

<1v111Aiiv-1nu<1mum,n11A~?iuct1~1unw-i~A'lula~L'llfl v1ri'vtl11nvmlJfl17ll11JlJ7A57 19«: 15'lm1G-1 

ll\'1.Jl'l"lt:5711llC\Jcifi,im'lA7il7lJ\Jlilim~~,1 l'l.l'l. \.-,(,'.u'.m 1JG\JQ)i)!)01J'l:;n11'l1-i' ii'-:iviv'luG 
U ~, .J I < ,,., V .J • V 

'IJu rn U5:)n7fl\JlWn11 '1J5:;n11'ln5lJq'ln'ill'lfl,].J71J l 5u.J n7"11Jlillln\:IOJ:.:llfl:1f!OJ/lll'l 

1m.nl11J1JQ\l'llfl (nuuct m) )'l.1'1. l'-lct'.,tc.--1_" 

,jfo l,i u1:;ml'lilhn-iiu.JRU!K-mvi1uct (i)c,'. 11fJ\:lfl7fllJ YU'l. 19,tC::lrl lUuiliullJ 

va m 111um~nrn11111111vn·n mrl 11111vc1:;l1Jf.llilLL1Jun1vu,::n1!'lnwq1n,rH'i,1-nu 
,l <> V ~ V "' V ,.J .._ 

L'l<!_-l mmJlilfln\:loJ:.:l\fl:lfJ(Ufl7'/l'IJ1J.J1J7lJ1Jlill'll1l YU'\. t,,,t,t"v fl.J11JY1 c; Ylf11'1'iln1U1J Yl.l'l. t,,C::ct"o 

zj.Jllnl'lJL~lJ\PilJLlillJU"l::n11'1n'llJ1j'lii'ilYff\.J.J71J Li,u.J ri1mJlil<lO\:IOJ:mm:fJOJI11'1111J.Jll1lJ1J~)L'IJj;) 

(mTuct l!J) Yl.1'1. l!J<tltr/ <l.Jl'Uct '.) fllJ/ll)11Jll Yf.1'1. l!JC::C::r/ m1::1m-ii-uuflTllJviu'lllfilrn1J 

17U01i 

1--

r,,,d 

J11Ju~i,m 
iluthHUA Orrnq.,,h . 

l-i)~U~'i') \.UpJ1J7 

1uiu~l~mJ'l•ll1\'llU\1mam~D~ 'lDU1it\AUIJllJ1m 1ii~1n11 '.:>.o 

'Ut1.Jn1\ll'l11lJ11 llfl~ 

(Methyl Ester of r-atly Acids, %vol.) hi~,011 cl 

_U'l>:n71'1 OJ 1\Jct rno UJ\:178\J Yl.l'l. l,,ct'.ct'.c.--1 

mrUn U11'1cf1~ 

1JGUQ\n1lJ~'liillYl<l.J.J71J 

i5'MHHlU 
mL 

EN <M'.orld 

l<JlJ rnm'9 \11tl\fW\1'11'J rnr-1 

\,I\Jl "' 

"l71Jn,ri111jlUn\:11 '9o lJn'l7fllJ t,,;.:c;:c; 

'\.h::; n11'1n'SJJi5':ifl~'y'l~,_'J,,'}1'U , 
,d f V :: ._, ,d 

nv-1 n11111Aun1;ru::,rn::nom1~1J1J.J\J1lJ\Jl'll'lJ<1 

(nuuct'cr:) 

YLV1, lmtttd 

l111vct1u1Jrn1<1JJA·i,unl1J1Jfotl1.J-iiurh1'lu111<1n\:lrn:am::fjnm·m'll,J.Jil1ll'u~L'llc11vil1'llJ7::,llJ 

<1u111A,1u-1numnun1w11111~1?iu~:u'lurmr-1~111'lulu~l'llfl u1ri'utl11J1'J\11'lJJm1JJ1umm1 .. "'er 111fmd,1 

Ll\'1.J1•n::,11JUC\Jciivin11A1u1iY11L~u\Y1~-1 Yl.!'1. '9ct:li'.m ll6Ufol!l!lnlJ1:-:n1r1H \i\,1viu'l1Jil 
V ~,~ I ... V d • V 

.. 'llu "' 1J,:m1r1'U11un11 "u,:-:n1r1mrnpnil'll<1.J-11u L'lu.J m\-11Jvrnn\:ll1Wtlfl:-:fJrnm11 

'IJiJ.JllllJUfol\'llfl (nuu~ u'.) Yl.1'1. 19«:«'.c;" 

'Utl t,, u,:-:n11'1iJl1'll'UU.JAU~.JLLvi1uct "'"' lJn'l7fllJ Yl.1'1. \s,C::ct'.G ltluiiu'llJ 

-iia rn lvivmi'inm1lJ1m1vm, "'c,; 1u51vni:lilcJv1l\UUV111JlJ5::n11'1n5llQ5i'is'll<1.J.J11J 

L~!).J ri1mm<1n\:IOJ::Ll!)l:fjOJllll~'l/!l.Jil7lJ1J~l'lJu Yl.1'1. t,,,t,t'\:J M11J~ c; ~qf'1~n1fJ1J Yl.1'1. '9ct'.«'.\J 

~.Jllnl'IJL~lJliilJtlilEJtl5::ml'1n'llJQ5iiv,1<l•mU l~u.J ri1\-11Jlil<ln\:IOJ:-:tm:-:fjl1JJ)7Yl111J•lll7lJ1Jfoll'IJil (uuu~ l!J) 

Yi.1'1. l'JC:'.ttc.--1 fl.J11Jct \:) fjllfl7Yl1J6 Yl.!'1. t,,c:'.C::r-1 llfl>:U'l>:n11'1n'llJq1iiill1'1.J.J11J l~,J.J ri71'l\Jlil<l0\:IUJ:: 

LlflO:fjOJJ)7Yl'IJtJ.J1lilJ1JQ\l'llfl (uuuct rn) ll.!'1. t,,,t,tri fl.J11Jct mo llJ\:17LJ1J )1.1'1. t,,c;:c::c,; Llfl::'lil-ii 

1ium1iJoi1i'l 1.lfiu Y11J 

,1rJn1, 

'""' 

1i11iu~l"tlcl 
-unrhinm 5lil'>1~-11-h 

mpn11 mp,ih 

1ufo~t,1mhec11vuuiimuml\DS 1m.m~l~u\.fhJ1011 hM1ni1 nut 

~o,n,iihffu nm-: 
(Methyl Esler of Fatly Acids, % va(.) hi~on-i1 rl 

U'lf-n11'1 (lJ 11Jct G>ct'. lJ051fllJ ~.1'1. l!>«'.,tc; 

'i'IJ,tl ~m"~C\!'i'i'm1 

iJ6U~n'llJij>ii'il'll<l.J.J71J 

1Gvi\7)ifi}U '"-

EN m<i'.ooid 



m'h (i)O) 

t~lJ G>ml" V1uufltm1 ,.,r:. " 171Jniril7~LUmn d llJ1flLJ\J l<Jctctd 

th :m1v'l m:JJo':i n'il'Wti'-'.l-'.11'U , 
.J ., ..... r ...., "" 
l 'l1l.J 011'11JV11'101:J(U:;Ll1'1:if)(U/11Yi111N1J1111Jl'll 'IJ1'1 

(nuu~ tt'.) 

i1, Vl. l.!,C:.:(t'd 

1v1o~l tlun1111JJATmnl 'll1H'utl1-1-ifo ri11-111111ii'm:1rn::LL11::fjOJJ11W111J-J.l1iJuML 'll111 i\'t ,1JJ1::11JJ 

'11Jl'lf1f11J,JflU1'1()7\J011C\J1Vl~AV~H1um,r,i\\1)1v1uML'lli1 1J1Mlfa1\J1'ilvl'l1Jf111)J11JlJ1\ll"Jl l9t:'. 151f11-ID.J 

LL.i-11•r;::,7'llUl\Jf\fiiin7,fi71l1iY11JmYlih iU\. l<Jct<i'.m uiiu~uuntlwmrili' ii-1~u1tl~-

iia "' 1J,::n11'1iJt'ion-i1 "tl1::n11'1nw~1ii,mii-1.J11J t~a.J ri1mmiin1'Jrn~ll<1::f1rnmv; 

1m11}11J1Jfo'lJ11 (nuu~ ,::) i1.1'1. l<Jct,:'.d" 

'UV l<J tl·;:;n11'lffi1-11'1JU-J!'l1Jvr-ill~11J~ G);) llJ1:1701J YLl'l. l<J<l'.tt'.d lU1J\1l\J1tl 

-iia m 111onti\nm11J11J110011 Gld 1u,1tJ1llil1JUl'lll1JUi17EJUWn71'1n'llJq,iivl1i'l.J,J7\J 

t1ia-1 ri1m1111iin1:1rn::tl'1::flrnmW'lJu-J.l11J1JML'll<1 w.l'l. l9tl'.tl.";) M11J~ r:. m11'1'iln1011 Yt.1'1. 19,ttt";) 

Zis1 ttnl 11 L vimoiii'l,1 UU'l ::n71'1n'llJij 'l iiv Ylii-l-l71J l ~ 1],J ri·rn \Jl'lii n1'J(U!ill1l::fl OJ/11l1'lJu'1111i11.JMl'lJ1'1 

(mJ'u~ l<J) YI.fl. l<J<l'.tt'.d 1'},J')1J~ ';:, f)JJ117Yi1J[j Yi.fl. l!Jtt'.<l'.d tl,:m7fln'llJQ1iiilWi'l.J•:n1J l~,J,l rill-1\JVI 

c1n1'JOJ::LL11:;F)(UJ11i'l'Ua,111·11'i1JMl'IJ1'1 (nuu~ m) \UI. 19,rt::d 1'},J')1J~ mo llJ1,JlfJ1J YI.fl. l9tl'.<l'.cl 

Lm::1J'l::rnl'lm1Jq1/i,i;•iii',N,1J l~il.J ri11-11J\1li1n1'JOJ::llu::flOJJ111·1111Hil1uu~t'll11 (11u11~ ti'.) 1·1.1'1. l!:i<1:c.:c:. 

<l-l'l1J~ o,(l'. )Jn17f1)J Yi.fl. l<J,t,::d llm:11-11ifiaf111lJ~1J11JiJLL'/l1J 

·nwn1 

mcl 

,hffuAl,m 
'UnrhmJA rY,rn~-1,h 

\-U{\Jl51 m.pn'.h 

1ufo?1l'ifflth::lJ1'VlUJ~f\itlr1i91U1 5utm~i~utR1nn'i l1i,hn11 '0.o 

1Ja,Jn1AhlJ\J Hf\!! 

(Methyl Esler of Fally Acids, 96 vol.) 11i~oni1 cl 

tJ~:in71'1 OJ ·j'ufl m llJ1'J7fJ1J ,~.1'1. l!J~.:ttd 

1\)5EJ ~1llil5£\/1'l\1l1J 

u1iuiiimrnpn,mii'~1111 

15•,wmtlU •l. 
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APPENDIX 3F 
 MATERIAL SAFETY DATA SHEET (MSDS) 

  



APPENDIX 3F-1 
 MSDS from chemical substance management 
program “Chem Track” of Center of Excellence on 
Hazardous Substance Management, Chulalongkorn 

University 

  



Lun.n1'1Jm-1.im1i.1tl.iu\o!Jfu 
(1J1l-J1"1ULIUU'll 91/55/iiii•TI 

1. 'lJBJ-imfiu1nu11111mJ'uil:;u'11+vir:fr,ili\ilUiil:;\l\l1,hmhu 
1ju)-!mri~1rrut.1~Y1fl1wl'J V 

1-i,,nmn1iMtiv11lm'lf: 
1fot-.1fiq1rYavl1: 

1hn.1mfiu1f1ue-Ir.Ji)!i1hfri-1 
uilfl'1: 

841732 
Sodium chlorlte for synthesis 

ui\111 u-iu1f1 ~ln'G'! 

lVIBRCK 
Schuchardt 

,Ju 9 lllfl11 )Jl)Ul1'1lll1Ll 2170 ()UU 1w'l/1u'loi',11m,i Ul4neu \,\l!J1J114 n1-ll'1Vl 10320 
1m!i'wn: (662) 308 - 0218 . . 

2. u'1ri1J.::rruu/'llt11-JilLfiu1nui'i1iiM,m 
rn111;\'111Jrnrnai: • 7758-19-2 
.rn1oiu 1i,a: 90.44 
~11111i,1a~a: CINaOz 

3. 'llill-JillfitJ1flU'ilu<i117tJ 

1«11,111ilfi1l: 
rn11fi1miiufi1l1u11: 231-836-6 

rio 1;l'1n~1vl 1nml'i,,fonu·r11"li'i~n1m.iflv11vl1,r 1iJuvh:1u:lon~unu vi1u!)n'!u1nun1.i 11i.i11n11i'iiivhm1n 01,rio 1}11fiml'um1ui'1m11,oiom 

4. m,r1n11ujji-ivm1u1il 

1i'.io11v1111,.,: l1'1uu111111u,'11'1fi thH,llvrntl 
1i:ionnw11-1i14: 'l/Cil14uumi'1ml1u'lmnimn flll'1liiutJ1i'i1i'lutlilul1>1U½ 
,i'.imihm: ii1aoi'1rn.hiJ,.,,m,.,,n 1111uli,.,011n11,1mhocJ14tluu 10 u1Yi thfi-1 I wu,i'nuuw>1cJ11u>i 
tffon~ufiu: 1l-1e-1thu~1-.nl1Uiinnu-11n tLti1il1ri-:ittvwirJn'uYi l,Jfn1l'l11\-1u1L~uu n11ilrjvi;fnv1nit1tl a1vvi1ll-l1fiv1n11n'v1vu1-1::'! ~1ne.Jihum-JQ'1 
fl01t;\'unu<11s11f1-11-11nq1J1u1-1qm11uh: vi111111hu1-11uh11uuu1nviuu1n1-1'1u1ilqu111nl1l1umuh ihu1ttmut,'1smn · 

5. l-l'l\il1fll1fl71t-lilt1Jl1'1it,1 

il11'11J 1vli'i11-1i,1e«>1: V 

,h, lvl1<01u1was, <rnfliivi'ui>~aa 111io,1oi'u1wM th, <-Mvi1h111iv11v19n'111, 

'lJo.wc1tY.uv111u5u: 

vi,1;_,1vli1ni111< 1nu>i1av1n1110ji'i9n'lrn:ioi1111vl'\,r111n1til1wii-11mfo1,rin11'11i.i: n1v1'lu 1mmm'in, flau'lu 

11un 1o(i]o-1nuw111uii11-111Jl111Wv(jjl WH•l 

;\'1i,uqu'i11rni1uum1u 1v1uu11m1n1j111ilu,ri'i11111111l'.ii111-1mem, 11a"'"~o-11l1umu 1 a 

. ,; 
1Ju.1-.lfHJU: 

ifo,;nu 1.,1 Hti 11111loi'u1wa,111111 'l 1-1a11-1rj111-1ri-iii 1uu<iit11-1 iu 1iioiu 

6, m,r1n111lfuJ'.lm1u~·uum111G1t1il_ullim'1 
'iJofl111::i',1ri1UUflfltt: 
1iJm1vhltt1fi111~u >i1>1~111v1;i,:\u liJm111rn1';,J\'u11111111111,1t11uttu4U'1 o'iu-111ii1ai1l'.il11-1J,ll1111f11J'l~l'lil1wu,wu 

rnm1111unilo4ii,111111i\'0>1: 
Llll411U 1JJ'\;l'11-1fla,aj1"UU~'lllil1J1il, "" 1-11oiis111vlilulJ 

'i1i111fl111'i1::u1"11'1vl'llU: 
'Uuoono1.h..:i1::~v11~1-J fi,1l1Jrhtl0 l'11t111,-1r1::u1v1uil1m~1Jiurlou 

7. m1iG1m1u~::m1Ln°ufm,n 
1111si'.im1: 
fi1uuc,r11u1111iln,nu1wa-11m:;11flcn111e1u,1: 
vh tH'lvi«.mnw 1/\u1-h-r,11n1<10ji'iil,n'lmi<ii"11v!lii 1l-lm1ii'1Jtl'nri'u1111iiu1'1'itf 

11111nu: 
m. uniimi'.i+15 11, +25 o,m1'11111•Tiu« 11iu11unGi1,mm-1'1u111-rnuoi'1uonil1rnlllu1vhift1 11as}h4a1nu'l11mi'imavi111~1nv11111oiv11vl11<10 
m1lJ-!uu i,i1,ia1nn1v1 

8. fll'lff.l1Jl'l,l-Jn71.fWfi1in,/ fll1U tMfll-li'i1W,\\'1\'lil 
uUl110lUll4f1H~1UUflfla: 
~11iJu,nu 1suumu 1a: 
1111iJ04J\'um: 
n11ilu,nw1u: 

~1liJu u1oiJ~u 
sh1ilu 
shliJu 

·uum1u!)uoi 

fl11r11.w1ri'l1filiJo-1f1u~1wn::m.JlluuiL1mvi1,11u lv1m~;-i11m1;-i1nfl17J.JLii.wiimLm:t1i.w1rnr111 
uum1uvfl'll m1l'.i1111v111a«uum11,1'1u \'11t1Gium11 flii1m,1jv1ilo-1nu 1.iuoi'111 l'lu ,hml 1u 
1ui1uuiilm-l1i'i1i'luu«111flilviu>i mfl'l>Jilu4ri'ut'.11mts a14l'.illlrne1-1tl11-1aavi141unu«111'1>11iu 
m1-111Nii,1uu'i11mvi101u vi1-11tunu1oi'Gjf11u l-i11'f!'1vllJ'111 

9. '1l-l1J\li\'11'1l\'li:J'Ui1:;f)l[J[111'1 

ffm.1m::: 
fl: 
n~u: 
,h,,rn11 300 g/1 u'1 
~vl~i10l-H~i11 
VY!lr/iOvt 

~m1-1nl'.iii.i1vl 
~m1~1~1 
1JOUL1JvJn111:au"!f! ~h-J 

uu 
m1i,m1111u't1 
fll1l.Jrl1}J71n 1un11m.anu ii1 

il1 

ti1 

th 

th 

'q(U.l-11)J..i«a1uvr1 

'lJO..JU'U..J 

'lJ11 
1JJiJ<ffm1« 

(5 §C) 

(17 §C) 

(30 §C) 

(45§C) 

(60§C) 

10. ff.l1l-lL,HitJ'lUll:;m1m't1-111,r'i]iJtjii'ltJ1 
Nfl11::'lffilt1-Jt-1fim~t1..J 
1111 tHm11-11ou (rio 1;\'1/i0111111e1u.i1 ilu,ia1n1111f!n1uoi'1) 

r111vivltHi.1~mdrH 

13 
11-ifriim,a 
11.ifriim,a 
1l-lihlm,11 
1l-ll'.i1/llljil 
1iJMfm,a 
11Jl'.i1imJ11 
1i.il11imJ11 
340 g/1 

390 g/1 

460 g/1 

530 g/1 

550 g/1 

180-200 §C 

n1v1, ,mi'i'lmJ1vl1.i', 1'llu11uvi, ri11Jeou, «11u1"norn1ui,\iJ1ilu1J, Ta1-1e 1irnmwi'i1iJuw,, vluflvlui'fl 

I-H1v1/)'nvviv1nn11r:1tnuY1·•1filUuDuv111u 
( '11U 01vl) 

iim~mi~rn411.J 

'].im1i,'iiu 

11. 'UBl-JilVll-11.iil!J-lVltll 

W1:Hfiuuwilu 
LD50 (oral, rat): 165 mgll<g 

iJUHtllVirnefiJ-1Y11-JvittiYltJ1 

tifo~vivtJ.Jfiu: 1::f11mflu-nimdmilun, lo, 1nu1;.ifl1u1n 
Lijonnr'.hmX-J: 1::fl1rnflu-1ut11-J1uu 1-J 
u:1m;r1vn: ut1uiuu U7'1vi11l--i'!fl1'ut1Y1 
li1unilurlu: nr1uiuulu1.hn rl1flt1 v1«uv1u1~11 n1::1vn::ur1::ih 1~1 
0111111iu1aas1n111iiu: u1.i11ua, u11auu, 110,-i1-1 u1ariu1>i11iv111"1'1ii1,.,1n«Du 1'iuuihuc ilwai1,'iu1l-l1i'.lu,i's1-110 m1i,oi'u1ai:iv1a0111, 1-11uh 
a1u1n 1rns-ifn mn11tl-11i: vi11-ilu1 

'llDHmvirnfiiH 
n11rl1U..:irl-Jm-1U!iifhi'.lutluvl11ugu1 fl11i'l1Mfiv1flm'l1qi1ufl11J..J1::Nti11::i-J i11iur,1u11luu:1uvi1-JTUn'urn·nfliJ 



12. 'iivJ.JiH'.il-:n1nml 
f.mn1:;;V1uGlu1:;uui1l1fltl: 
'h.J~'lJu,-.mvlliJuY11i«·u 1Mu1n'ut-1flviu1:::u1.1U11fl1l1Jth1t-1~Vln'm'l'lti 
1i1u1«fi~11Au1n'u1:::uu1111f1t(: 
ihi1vf.JR-1tj1:;uuih, tiil~U l-liulilu 

13. l-17\il1fll'lnl1l1°lil\il 
MilYlI)ru'n: 
1,Jfin,01iuU-1flu1JtMB'lli11il1un11ti1~G1t1111 f1ii1,11un1m nfi<il-1irnv:::i'iui11 Uu11u-1lfim "l~1:: U1:::L 11flt1J..J1'llnU'11~n,0M1-11m 1r1~1iulJ.,1flu 1 im11 
rhii',1•1rn-11 iim "w1"111~1ti'u 1i.J1,1,i,1,im)'1u~1,111uu11 'inu'iiJ'.1'11uri1ii',11rn,1~uif1Mun4ry1,11 vlutl1m,n'i 5ri1ii',1 

u1"iVJi'1wll: 
rh;j'~mm"1uuu1111m1 \'.lul-iuyj1Jwi'.iuwm1rn:i'l1.\ii''1m111Jui(lu1nu,11«111flil a1H-i'u\'.lu,iuyj11-i1i'Jnu1,\ri1i'11Hiluu11u,1iium1J1.huH,nii1 
J..J11,t\1,1J-J 1-nn 1ih".i1imhi-iuv1fiwUuVhntt \iiv1{tjuu'il1w"1t-1ilV1t>11J.1~1:::tt1unt11n 

14. 1Jvl.Jilfll1'lJUii'--1 
'UB>J1ln11~Uft'•ll'l14Un 1u,iu1-f/u1-flu,~ ll1l"ii~ilufli~1iiu [WB1lfo] 
1i1i'irna/1i\l'iii f1«1fl: 5.1 ,i'1rn111rn""'ffmn: 
1 n(lm1/m-i1u(l mm1: 5. 1 ,i'1rn111rnc,i'1ti'mn: 
1lm,a01n111"1: 1496 NATRIUMCHLORIT 

'lltu.1tm111Jur1'..,m1-,n.i1 1 niiiriiu/l u~ii B·uo11 
1i)~1HU'1 

1fol.JN071'1JUrt'-.1Yl1-lYl:!lA 1mu"J.Jt;.)~ 

1m5>''1a flfllfl: 
illDwur1: 
1fotYlflt.1fl~(}nv\iJ.J: 

5.1 lil1JQliltl: 
5.1-06 1iirnnwrn1i: 
SODIUM CHLORITE 

'UB1Jiln1111u11',\11,mm111u'Jfiu h-1-i'lu Uil"lmii111u-4i~u1-f 
1nirn ht1mm'irn 11«1«: 5.1 rn1141ilu: 
ilmw1ilrn;j~nv\u,: SODIUM CHLORITE 

1496 
741 

1496 

14b 
14b 

1h~tnY11J11~Jlm'fl: 

1h"1n11un~nrn"1: 

1luri1m1'11Ru1nun1111uri,1l1,o'iwi'.lu 1umi;,uuuumn« u«"1u 1tlnuufltlijuii1utl1"1\1rnuu1i:iu (a1i'i1u11/1i1i'ill] •tl,1uu1,tl1"1Y1flu1v 11-iil 
n11ri1HU'1'11lJ1UU1JlJ'14na11 

15. 'Uul-JillfiU1fllJ'Uilri71,1U,1 
n11viv1"«10Yl11.J"i~lu'Uui3'll 

aryffm,rn(: o 
·r 

in,;auiu1nuuum1u: R 8-25-32-41 

1lu,;mliu1num1uuan,i1i'u: s 17-26-36/37/39-45 

lil'lJB'li: 

1:;ltJUU1JO-.l~U01l.J°'u 

1:;~UJ-iflW1:JGitlll\.\~.Jil1 

16. 'l/ilWilih1 
1lJfr1JD~i'I ~ 

2 

uun<illmi 
lUl\Wl:I 
riu 111ui,1 lw mna1Jr1"11nu111,ifi'ln lwJii,i 1vl1v\ 1i/uw1,11i'.lunllu/iu vh 
tlijn'lu1nun1,i ui01nnflf1ilw1:11J1n u1vriu 1111n01uum1u11mt 1,vinm 
1riuah,a1n111'11Hi.11w1v\ u'.lmi1m ii'1,V1uviv11uil1i.Jii,1mmn, wu 
UW\1U ft1);1J'10u,nu, n,)'.;B ll«"utln1nlilu,f1U'11llil"HUlyjlMIJl"fl" 
1umn1yjui~u.U9llH,j H~ui~n li.Jnu1u m1).1'in1:11uw11ti>1uvi vd'm;l'f, 
llrlvl..."IUN10'1Hl-lr111LfliJ 

(m1rim,aw1:1 1s,i'utJ1un«1-1) 

Copyright 1998-1999 Merck Ltd., Thailand 

~'JJHY1fi.i1mJcim1,r11 YIU l(iltJ'il yT1ci--1n,n.'rn-n1Y1u1oi'u LLci::n,i.i h-1--11uv _(ilt'l7Vlfl,1l.J 

SIGMA-ALDRICH 
lunil11'Uu>Jflfr11>'U1Hl'1nu 

m.n,ifi 1 - 'l/ill-l«Lfiu1riu1n1milu«::u'iHl'lNHli\ilLLt1::i,iii1V1i!1EJ 

ilm1ii.inm21 SODIUM HYDROXIDE MICROPRILLS 

H>'1Ulil'lll-lii'1ll0l'l1 06306 

,uyjw1Jw: 13/DEC/2004 

1uyjun'\'JJ'UB>J«Al'1'1: 09/SEP/2004 

iu 1.4 

101,nn 91/155/EEC 

uiiJ'.1'1 

llJu11Yl1flVl1'1'11tJ~1J1n11 # 

Sigma-Aldrich Pte Ltd #08-01 Citilink Warehouse Singapore 118529 

65 271 1089 

Jm«11: 65 271 1571 

Vll-11vifi 2 -v-1lt11::nu1J/iiul-J-illf!EJlflUil1Ur-l<ll-J 

1lm,ll01nm1i CAS # 
SODIUM HYDROXIDE 1310-73-2 

11:m NaOH 

1.hmXnl1Jl«Qil 40 AMU 

EC no 
215-185-5 

Annex I rn11v111ii 
011-002-00-6 

'ilm'.i'u4 Caustic soda ' Hydroxyde de sodium (French) ' Lewis-red devil lye ' Natriuml,ydroxid 
(German) • Natriumhydroxyde (Dutch) ' Soda lye • Sodio(idrossido di) (Italian) ' Sodium 
hydrate ' Sodium hydroxide (ACGIH:OSHA) • Sodium(hydroxyde de) (French) ' White 
caustic 

Vll-11'1~-3 -1Jtll-J~LALJ1flU1JU\1111EJ 

inihJ..iil1,,foffu0111uviu>'U1:HJllfl"ifo1,v111uu 

vi11111fi'1lll-l1l lHi:iuUWjUll 1'. 

i,,m,ifi 4 - m\il1m1t11i-1vw1u1t1 

1i.lurw1v1,.J«11 

01f!'1"11.J1"U11t1, 11-1tl1ur:fu1ultJyj,~iJu1mf1U'if!nil. 1111slanu1a 11-111111hm-nuh. 111H1uhri1u1n, 11-1uun•Dtau. 

1Jjufiw-Tmn1 

1un1n11~qnChmX.J, 1l-1t11-.1uun~hut.i1Uiinnu-nn 1Uut1r11uth..:itXuu 15 t.l1'Yl. nuv1t~iJlli'l::1t1-.ltti1ft1iJuur111. 1tJvrn 
ln~\1[). 

1i-1mn·wU1v11 

1un10,yj1i1m, 111,i'1-1v\1rn.ht1'!1J1mi,1n 1i'.Juna1utl1,,fou 15 mvi. v1u"11ilh111via1,mntl1,1wu,wu 1,iu111ih>'.imiun 
1tliiunmuunmnnu1"11i1,i\'1,. 1tlwunwvitl. 

1i.h:infll.u'1u 
u:luniiuiiu, 1,i1'll,.h!'.hutJ1n1un1tilflfj'u1uyjrT,i1miimJ. 1uwuuvmti>1uvi. 1-11i.1vi111-1t1111iuu. 

Vll-11'1fi 5 - l-ll\il1fll1fll1r-l'il()1LVlii,l 

1luumnu1num11"1U'1 

11ihm1.Jn1:;uvm: n1··1tlJ.Jr:fmi'uu:rnilUN, viun ua::fl,,m::fl :v::Uriuuurir1'lu1~1111uuum.J1. n115w:Ynf1u1u1vrn11nuua:: 
1111tl1"nuu lu 1miiu1fifla1u11~snu·riu 1,,1n~rniiuif11,iu1111n1mvm. 

Bun,n(flil'l!l VIH4 

lH>'lSi'l>': 1'll,111Y11JlWa,fimlJ1"i1>'f1U11/11101uU'];:jlii'11w. 

11-imm""": 1-11i;1i1.h 

m1in;ju,rnw1" 



iluv111mttvn:: tJriuutrl'uW1:Hrnm-nn1u1v'inn11::Yhfi~ lvt 
utln1n(iJNni1w1m;Hi11-1i'ur.\1-i;H)J1WU-l 

1111-Hfl1u,11hum1mu 1,11uuf11u'J!v11111:aliur:f1if\1lthNri'u I vfoiJa-inum1111-Jr.\11nut'.l11-1u-11111sm-im. 

vll,l1\l1ii 6 - m\l11rn1ls:lm'.luuqilv1mn1v1nf1 'f mi 
jfufl1,t}filJ§iri1Miuuvn« 1un101tlvin viiu4'111:m 

uwuvmunumnnuil1m. 

'iiiiJil-inuriu'llu-11,mrn 

1111-J9tlmnl1humuh11uumu11v1, 1a-11n11JV1 """fJ,i'.iuu1-iuuumn 

ji$n11\'i1f\11i.m~U"\Vl1il·•lnJ''HJtuUuu v,~ui, 11-rn 

n11v1, lf1u 1-tluq-ma:;11m11ri11lv1. 1:;u1uu1n1flluuiL1rmfu 11atf11-.1'il1lt "Hil-.1~«11Hw!l 11,1ar,il-.1,nrnriur111t1un1-11-1v1u61. 

Hl,l,\l1fl 7 - iiutl1J.uvirn11·ll'm1llr1::m1lfiu1m,n 

1iiltlfiu01m111l,111 

fhui1sih,h1-11um1tlijuoii'ltlauv1riu: uci1mu1,rn1<1ui1h1tl. 1"i'-iaci11,\11i1on, 1viuih,nX-i, 1-1'imiimh 1-1lim~u-m11 
1vliur1111 Uui 1«1u 1u 1-1intti1Y1«1ufl-f-1. 

nJ1llilJinl:11 

«nT1~ri1i-,i'un1'1tfiu: Uv11l1Niil'l. tf1u1ilviui-\'..iu«~1Uu. 

m1rl1ihnu 1,11.;: aci11MqnJ1 

,1l,l1\l1rl 8 - n11mUT)l,lfl71NJ.lNTiil71/ m,iJu,nimhuum1« 

Q11f\1UfliJ1jl;lftJQ11}.J 

ilnu1i11riu11«sli1,,h1m. 11i'lmjvJvlfli'u;,11,m11vhifu. 

i'l'llilQ1;Hll"Jt11tJ 
vi1fl,11-.m:m1vnfim-hYh•DurluuU13-111-dlr,N. rl-110-11\'11~1Dou. il1-1l\.1r1:;n1v11-1il-1n11i11-Jw'rt. 

1iv1,hnv1m11"10v1 

1.11mm 
11.luami m,l'ym;i'lm 

lt.Jutnlvl fll-i'rm1-1'in1 

11.1,rnmi 
ijv1'1Jf1IDO)"t'1:;ll}vl w lvl\.U..l]-in 
ui-,ri-1'Y)u1 
OEL 
iiaff,nnv1: L 

1ivl~Jf1,)nJ11"1U,l - 1Ull1>T!!ii 
nttri-1Yh-n 
TRGS 900 
1iuii'-nn,i: =1= 
iir1'110v1071,:::11iv1 w 1rninU 
u11fl--1fiiJJ 

'Ut1i1--1rnin: T 

1iyril1n'v1n11,::qJv1 "ffilviu 
tlHii--tf1lJ1 '.l!illl 

111-1~-ifl>,1 
OSHA. 

ACGIH 

11llil 
TWA 

'Jliivl 
OEL 

'llil,1 
OEL 

tl1z,nu 
NOS PEL 

NDSCh TLV 

NDSP 

JiJ. 
2 mglm3 

JiJ. 
2 mglm3, E 

JiJ. 
2 mglm3 

ill 

JiJ. 
2 mglm3 
0.5 mglm3 
2 mglm3 
1 mglm3 

CLV (ii1f!-liJvl) 
'Uv11hn'v1n11,:aUv ~ «;m'llu-iuttHvl 

2 mg/m3 

. ., 
Ul-lil·H'll-Jl 'Jliivl JiJ. 

OEL OEL 2 mglm3 
1imfon,1: EC 

iivr;hf1[1n111:::1Uv1 M U--1001.f 
UM~..J~).Jl 

OEL 

lfl~t1--1iJu-1ri'uTT1uuftflfl 

'IJiivl 

STEL 
JiJ. 
2 mglm3 

m,iJu~num-ll4iumu1.: 1fl~u,1humu 1,rlr-hum11u1u, Tviuiy 

n11Uu--in'uifo: f!--u~tYlfilv1~viun111flil. 

n11iJt1-..Jf1U1i11-lvl1: lliUvl1l11JUriumii«rl~iJD-1n'ur11,Lf1J-:i. 

H~rnilfl 9 - ill-l1J~m~1fli'.llLil::mumV1 

firn.1m:::n1uuun 

,m1u~m~mumw: 'llu,11ii-1 ii: ii'll11 ,uuuu: 1iiv1n11i.1 

~ 
Wrn11 
~v11oia.i/'Jham1,oiu,1 

~1ilVlRDWVlfl1hh-m11H«m-11\-iN1 

~m1ulv/ 
m11-J l11vi 
U~l-lnil«ntiivi 1vM1uv1iutM 
~;iuo\~u~,nlvi'Jl 
HJ.JlJvin1,1~LUYl 
iivnhllv1n1,1:::lUv1 
m1;i,i'u lu 

nw./m11-mui11tiu 
rl'-ltl1~~Y1efn11uti-1ri1u 
fl11W,1Uv1 

m11-J1-1uimlu'IJa-11u 
'1111-Jl 'lJls'JJU 1u1011-1uu::iufil-l'1l 
ilvl110111:::tHU 
m1i,1-1u1utiu1umnw,iJun~1Jnuu (bull< density) 
-qmi-1[Jilmnuvl1 
Av1rhu11u--1vl1vi1fl:::«1u 
tlv1chu11u--1il1 
n1-.1Gi..iel1 
n11u11vlvh 
'Uu~mLI~lvlfiYl 
n11«~c11u 

fi7 
13 - 14 
1,390 °C 

318 °C 
NIA 
N/A 
NIA 
NIA 
NIA 
NIA 
< 18 mmHg 
2.13 glcm3 
NIA 
NIA 
> 1 g/1 
NIA 
NIA 
2.13 l<gll 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 

m um):lni:l):l'ium11-J,i'u 

20 °C 

v1mv1Yl fo~ m1J.lt~,i:;,1~1\llu1Jjj'-Cii'-'ic:u-'1 _________________ _ 

f1171-Jl110U1 

rn-iiu,.: u1fiu1. 

rm11~'Vhi1 lHLfifjlfl'"llJ...111J1Nfiu1: ¥JY11ifufl1iuuu1v1uun 1'11vi,nnu1n1fl. f111wiuu11u~m11«~a1ufJ-1H1n, n«~ri'uih 
Lliinm.'111lv1, n1'11f\v1n11lfiuv1uch.i1rnL1,1 l-°;'11-1l~iJil1tMfl1,d, tf!ur111d«.:i1uiI1lm.JB 

11m1si'lm11-1fimflu-i: ucl11'1't1111/1m'Jluo,w110~011i.itlijn'lu11uu 1,1. 

n1,tlfl'11r,fim~u-1: vi'1uun1i1v1'1Ju··M, n1Y1nri, «11Du~=lti. 

;..Ji1vin'ovtfu'utt111uv{lfivnnnn1,mnuin', 

r~ii111rim•thium1ui'l,nm1nm1mnu9i1: l'll1<imJlts11flmJaon 1'JJ.i. 

1wiiu,u1111'JJ'll'ui'l1iJuffuv111u 

1wfoi,iJ1h1'll'll'ui'l1iJuffum1u: "" 1i.J1i\.i 



mn<ilv111 - 1fo1.rnm~Yic1-'imJ1 
1-1muta'll RTECS: 

W1:tdtuuvnru 
LD50 
1wdut11Ju,111D< 
1-1u mouse 
40MG/l<G 

'l!DWl'11Un7'!1"!11Ulfiil4 
Ch1-nX-1 
n1::::1i11u 
500 mg 
24 HR 
'IJuil-llnYl: 1"f11UlliD,DU141Ull 14 

i114i11 

n1:.:vi1u 
0.5 mg 
24 HR 
'Ut1rl-.llflGl: 1!::f17Ulfitl•H.lth-l1Ull 1.J 

i;n.Jllll 

i1-1 
1% 
24H 
1.iml..imlil: 1:.:fl1rnfltMuth-quu 1-.1 

?i1i-n!-,1 
n1:.:ohu 
500 mg 
24H 
1Jurl--nnvi: 1:.:fl1rnnu...iurJ1-qiu1 "H 

vl1·-lvl1 

m~•ilu 
0.4 mg 
1iml-11nG1: t-.mn111:.:fl1rnfiu-rnth-1riuu 

lil1-llil1 

n1:::vhu 
1% 
'llnfi-nnv1: 1:!fl1mflu-.1utJ1-.11im 1-J 

vl1..Jlil1 
n1:::1hu 
0.05 mg 
24H 
'l!Di<,lnYl: 1emmliD4uU141ULL ,,, 

m,m 
n1"\ii1u 
1 mg 
24H 
1iuff-11nv1: 1:::n1mfln-10Ui!.l1uu1..J 

!il1-11Jl1 
n1:;i;hu 
1 mg 

WB4900000 

30S 
'Uurl-urnn: ri'1-:i 

'l!U·iit1,,rn"u1m1'1Ju,m111ifi1u,n1 

ffl1rJvl!fu.1u11:rvi1'lMtriG1n111-w1tni-.111tHmhJ..11du ilrntlu n11u1)-lti11Ju.J larynxand bronchi, chemical pneumonitis 
u«:.:tnnT1u1,-Jtf1~tluv1. tnn11~lliG1'11nn11 lvli'ur111du1u 1viuri ifimrnuim,t, lu, inu'l,n".ili1u-1, 1-rnuv1ms1t11uuuutlrnm.1, 
tnu1'il~, 1.hv11X1,flf°iu1~, un::u111luu. n11iiriu1~uiii1iluY111uutl1~i1un1-1'1lu 1dml:iun, 1::uuY11.JL~tn-nu'lvrhuuu, v11-1 
lfll, 11«:,;N11,nX-1, 1l11'V1V111u U.J'hJi.'.in110111vr1uumJU!iiV11-.J1fli-i, V17.J11-1n1u, 11t1:::vn-1~HiV1UTiltl1,nw1'Uufil~rhu. 

ifiY11.Jf1lY1"luN11 

n1"I~JJr:.!Rt11.JChHtl'.J: Yi1l1X1fiv1u, .. m li-,N. 
n1"Iv)vl~ll)..ft11.Jti1i-,'U.J: iJ1\11UuiJ'ulll11uH1n[Jnf]vl<J1w-hu.fhi-,1X-.1. 

n11i11..JH«111....iv11: vh1l11!'1G111~i1 '1MN. 

m1ijv1m.i: 1111iivh111,iimdu'lJ1J,n0mi1umrnw1,1mvn.,,<Aumu1il~1uuuqnvhn1umh.,1un1,u.i1n. u11nuu.ruv111u 
lnOtJG1G1J..J. 

n11nfiufiu: D1ilLiJu.rum1umnniiuriu. 

n111Muin,nuUL1ui', • rjun11mnu1<iun 

rlUllmJmv1ui 
10MMOL/L 
-Utivl'lltl.Jt'llilfl: tluGl 
n11'i,m1";;,,,,, cytogenetic 

MUUOJ..Ji-Uv!Ui 

16MMOL/L 
'l1ilvl'lltl..Jl'l1ilif: f-111.i 
n11'11f111:::l-ivn.1 cytogenetic 

m..n<ilfl 12 - 'IJ1lWH'Il4UL1'11-I 
ilJii'lJD>jfl. 

m..n\ili'l 13 - 1-nmm1nT1fi1f\il 
n11rharnn1 

1un11rhav1,n1<iv1oiur.l'111u'in11rhav1'1Ju"-iJ.,i'.i1utl1"nDuD11lVl. 1>l'111SRDUiiDU4f\U'11U~4Ul'1iful.f'lJD,l1UU1flna1,, 'iy 
n«~l1u..iflu. · -

',U.n<ilf114 - 'IJ1ll-liln71'lJUi14 
RID/ADR 

UN#: 1823 

t/1",nl'l: 8 

PG: II 

ilui11-i(lum,,,u,k hn<iul.f 1umun 1•ui, 'fJD.,uiia 
l-1N1Ulfl')J IMDG 

UN#: 1823 

tl,e,n11: 8 

PG: II 

IATA 

1luv11;(lun,1~1u~-1: h,,iuu1u,11Bn l'lJ,1, 'lJD,uii., 

l.fflI11l"\iiuV1e1<1: 1>-i 
l.fam,"oiDV1eLaiu1uu1.,: 1>-1 

UN#: 1823 

t1,",n11: 8 



PG: II 

ih1t1'\'ll'lum1'!Jui'I,: l'lJL(iu,_, 111.i1un 1'll.;, 'Ilu<11ii, 

m1u11~11uuiJu-1ri'uuuv111uSJ1nm1~,i,11on~,_,yj 1: 1,J 

1-1J.n<1lfl 15 - 'lJ1JWHfiu1nU'lltHi1m-1<11 

rn'Ili'llilil1n ANNEX I: 011-002-00-6 

li4!.l4uunm1>-J1iJuuum1u: c 
f1v1n-fau. 

R: (1iiu1u1ri'um1i,ua1Jvlfi'u) 35 
vhli1rii;;u1~m lttifoU1,11iu11-.1. 

S: (1lh1iu1nun111.J!.lauv1nu) 26 37/39 45 
1uniri"i~1'JJ1v11

1 
1"14iit11tJi~1nu.J1mh-.1uumtu'Yl nr1~.UimfluwY1tL r111-1ri--1tiuuri~qt1n1naJu-.1f1uv11ur1::.1'1tl1Vhm.J1:::iu.J. 

1un1riii!luiv1~ui\,,1,i >1'iudiufan 1,Jau1u, 1i-ltl'im,n11v1viu'fou.;1u (1hiJu 1tl1v1'1i-l11a,i,,1a1n'Ilu,m1<i'1u). 

'IJU!-ffil 'ilVIJ"'llil41,hot VlfJ 

lUD1J.Jit 

WGK: 

«im•11u-fu«uYl 
1Ji:anY1fl'l1rniJuW1:t•1n1-mim'l1ui'unuvl: 2 

uuinrJ 
>ll-17Ulll'IJU1Cn7f1: 67084 

1-1l-l1<1lfi 16 - '1J1ll.Jilt1.I_'.} 

m1-i'u1.h"n1.1 
l Ui,vf\ ih111'llt1f111i11J1-1vlw1fn1,.mnilu-1 uv\11-lUuUu 11liJu'llm-rn~fl 1un'1u«Nu1n£ H r1~W-1 l ih vim iJuu u 1't'17-n vi1ifu. ifo 
!111l-J l Ul unf111d,rnnnm11-1-i'9li'.i~tl'\ UUil ill.JU """ '\;i'\;iri'ut-la~nnvl!G1utl1snuur'ium 11e>l'md',m11-1tJ11uv1nui!l1 \.1l.J70 
fll-1. 1i.J1;iu l'1unwiutl1er'iu~mm.1i1ii1'1 1 'llll4C-J~;inm'lf. u'ill'.l'I Sigma-Aldrich "" 11-i-i'u'llvi '\;i,h11irn-nu '\,i 'l 9luivi'ilu 
.1nm11ii,1u>1'lun11ff>-Ji1°mn1ii1,;iu. 1M;i>1u1>1a,'!Ju,1uii,'l!u4Him1<-iun11u11ilm1.i1>1i'uiium11-1,1Gl-111ii>-J11«siiu 
ri1>1uv1m11nu. a,1uii11iivill 2004 uiB'vi Sigma-Aldrich. llt\'lJlvl1i-la1m11>-l~1fiG1a1>1i'um11iimu'lrnvhtfu. 

'llll~Jr'ivlfi17l-liUNV1llU 
a1wi'um1Wuw1"w"1m,vhtfu. 1iJl>11ii,u,w11u1.hw'i,m >1'imvlu1'1~tl1e,Mri~u '1· 

\u,vi i,nu11l1H\pOl1Ji)•l\hU iu0111h'Um1« 1tfl1Jll-llm,.n:.:m~n'uff mim:.:-11U'UiNIJ\U 

uqm.1limfiu.1'ilum1u1fl1 )in1vv::::ui<111fu 41-n,Im.Jm1.:rnrfui::l1111nu lii'\ 
httn5ri1uifarrn.:t11nu t1iN~vfln,m·rnU.nn"inu1Tiu 

L un.i15'11 m~ t1m1i-itlt1u\11.rtu 
v111-l1SlUUUiiil 91/55/iifi·Il 

1. '1Jtl!-lillnu1nu,111LmJm1:;ui1lm1t:-1~<1lLLil:;\l<11ii11-11.iltJ 
'1Jm1mfi~1n'uw~Y1flcwl1 ~ 
m-.nmr1'llr-J~lflflm<rf: 
1lm,a,iri'm'lf: 

'Uu11m~u1fluqwfiv1/'"{rl-.1 
u'itJ'.vi: 

823249 
Hydrogen chloride for synthesis 

u'itJ'.Vl ll-Ju'lll ~7r'(;, 

MERCK 
Schuchardt 

1/u 9 il7!111 l-lilHIV1ill1U 2170 m,u 1w'll11.(\;i,i1mJ uwdl i-l1u'!l110 n1,rnw 10320 
IV11!11'Wl: (662) 308 - 0218 

2. u-.1.ftl;:;nuU/'lJ1JJ-jilLnu1nu,hur-im-i 
la'IJ1>1il'illillilil: 7647-01-0 
>-nrwiu1im: 
r3v11iwr1rit1: 

36.46 
HCI 

3. 'lJBJ.JilLnU1flUllUG117tJ 
1iJuvh:1,~u~vlvl1.J vh1i-lui;iu<.Ja 1">1u1h,1u1110 

4. l.Jl<1!11ll1Uijl-JWtJ1Ulil 

ta'!l;i''llilfi<j]: 
rn11ii1miiuii<j]«rn: 

uiunY1Y1J-t: lHi'u~~n1nui«V1fi. 1i1rl-mvn1tI . 

017-002-00-2 
231-595-7 

ti1nOnW1iltT-1: 'll~fl1-rnuni1u1l1t1i,-nnu.11n 't'11Gl1uvrni1Lul1Hu1rn:maa 400 nBG1L~ue-hYhfh1umm\1uvi 
,.:lmi1v11: 11suanihuii1tJ'll,1mi,1rniJurnrnith,1.fou 10 u111 l,1uaNmn-11, V<u--O°mml'll'ltf11u11 
,>1anliuiiu: 1,\1:j(huiii1-1ii1!.l'lmm1.J1n (>1a1uiimn,-,1,uu), 1i.Jm1,h11fo1,siuu (m.;,;11i-l,ii'1n11r'imuY1e~) u1.i,uV<Y1ti11u11 i-l11.J!.li'1J«mV< 
,n11i-l,uima10 . 

5. l-ll\il'lnl11ll1t:-lilllJLWil
0 

-.1 
,111,i'u 1vMm1-11eil1-1: V 

1aun t-iif111;iu, wii,i!l, 111-11sill-lr'iui'H,ivluq1uu'111m1mit iiu, a;,qm>11Ji'.i'l!u,n,u11~;\1u,[ 1 

1im-rniJuv111u-Du: 
1u1~t1-1uf1!1trnn11u1mfl i-l11.Jffi,'1'm1uii1 ,.:imri'1twa, 1m, asriu 1,\1Jiv11tr'i1111'1u 1u1sn~u9l,iJuuuf111u 'l·Hihri1--0°"11u101>1u flvl~m>11Ji'.i'llu,n, 
U11'!~1UU1 

11tlninWu,r'iufom1a1>1-i'un11wv[lJtisa, 
,h1-1u~ui,1mviuum1u 1,,utJ11m1n11v1iJu,r'iu«111rn'.if1,1-1me«1.J u1101111u,11l1umu1. 

. ., 
'lJUJ..JffOU: 

'\,J,;n 1,1'1/i,i 1vl 
iJu~r'iu 1mi-l,hf11iivi'rnwa,11/h 1>1aa,rjumi,ii1uuiiu,1'iu 1.rliiu 

6. mv11m1Li.i'm'.lm11..l<1'uui1111.iuu u'liim\il 
'Uufl111:!i'-lthuuflm1: · ' 
i-l11-1~;iv11.J1u1en;u 

iiiYi7!177l-lf101J7'1/'1vl'lJU: 
qmuu-i'1 thunau-i,~ 1tlu,,u'lnmvi1ii, ii1un,u11~uumnnu'lnmuum1u «v1Qm>11]i'.il'1rJn11,tm•lu1f1ml1 '\ii,hrh--0';, 1D1smrJ 

>J1,i1n11!.lniJu,ri,111v1iiu1-1: 
U1l411U 1,1\1,t,111a,~101JU'1'll11\U1a, liitt >111l~4ll1vli11Jl-l 

7. lll1il<1llll1tL~:;Jll1Lll
0 U11ll,ll 

n11ilv1n11: 

1i.JMuti,11uiiu 

n11uiu: 
i'.l;,1i-lt1uu u'inmvi,1m1rhrnviu1n1r11.r;; 1-h-1.1mn19l1mJ'\w1.r 1nu1i1,SJ11111>1ii,ri11t1v1!.11smu 1w i'.iu1qn111ii,1ua1ri';, m. qmwp1+15 
ii-1 +25 1J4f11l'llal'ilUf1 



8. mwnu.i_i~n11ii1~w,Tmn1/ n11!'.l t1-:iri'-u,hrn.-1.i.iil 
,i'1u 1.hmu,i_rn ,wn" 

MAK German [m11111ii,'l'iu~a~.i1ui'lyha1u] 
Hydrogen chloride 5 11r1iHilll1 910 t1nu1nli1~v11 Miu 7.6 ilrlfinii-1 flu t!flU1flrftrnn1 

4Lln1niUB-iri'm11u41111<1: 
n11Uuari'u 1suu1-nu h: 
m1ifo-iri'um: 
n11UB4flU>'.lB: 

41.ln,nliJB-iri'ufiuT 

~1tUu 1iim:i'101:a1,1u/«:;nth111tHll-1«1 

,hd'.lu 
,h1iJu 

ium1Ll!iu<ii 

!i11n'1o-.i'lli1111 B (1111,...r1-1·w11y1u DIN 3181) flT11i'uuf1mrn::lu1::ll-1U1JD~m11ui1uV1irJ, \'11n··nM11t1vi 
E (m">n011y1u DIN 3181) a1wi'u ilmwu-!l,iBBn 1,r.i 11arn1.i lo 1,1111au'in 
ttlfimuffm-hY11fhnrn111m1½uvi V11flii.JiJu.Jn'uihHit~1 rl1~1i'.hmr1::\.\U11-ui',1v1nrn11'Urn1 vh-nurnt1 
1"1('!ffJU 11711~'1'1Wl71 . 

9. iil~JJ\iim~i.iifnil::rnunTv1 
c1nl:fm~: 
fl: 
nfiu: 

fi1w1u11 
fl111-JHt.!vi 

~vl1·1«uJ-HHfn 

'!~Wflilvl 

ll0\1-111l1ii'11w 
~m1~1w 

l'1tl7l1fl 

1Jt1UL'll'iln111!:au~v1 ch-t 
Utl 

1111rnau1a 

fl17)-JWU1UU'u 

m11,il1JJ1,n 1iim1il"a1u ih 
tm11um1 

llllfl 

1iJ,1ii 
~u 

(25 §C) 

(20 §C) 

(20 §C) 

(20 §C) 

10. fll1NLiilOlJ1Uf!:;ff)7Jn't1-l 11<11't11Jijnill1 
iln11:a,r viu-rniS' rnfiu--1 
01111-\mllJ"lBil 

ill'n~viu--11-H'im~u--1 
h1-1suam1a, uo~ii1uu" 1u11111wi'l1i'.Jiu-14, n1.i,Y«vh'ini1ii,iu 

Hfivln'(wl1~1nn11i1«1uvr1fi1th1Uu0111u 
1rJii'lJUl-J« 

11. 'lJll~ilYl1-lW!,J-11'1lJ7 
W1:11tiuuwtlu 
LCso (inhalation, rat): 3124 ppm(V) /1 h 

vn1rnU u~Bfi..JL iiuuwflu0..JL 1u1--1 

1iJil"iim,. 
0.0148 mPa's 

-112:jC 

-85 §C 

1iJl1im-rn 
1>1>1,1B~a 
1iJl1'1'iu~" 
1>1ii1JB~il 
43300 mbar 

1>1l1ilm,il 
720 g/1 

as,nu1o\ 

1>1~"'"" n ,s11u;l1 iJuvlr,Giu1111n 1 tlfl 11n mu 1,\1.1 'iw1mm11,1 iw-iiu'1uaw 1 >\iito\ 

iu11m tAiJ..JlefiJ..JYl1--lt,qlf1YIU1 

uiuq01.i10: 1i'.luwr, ·1u, 1-110 hJ1u1n 
n11~'1'11Ju1111'i111~1n.iu1m11.rn,ih {edema) 1u111,1\iiu1-11uh 
u:fot1J..Jt-Ym~1Hil-1: m-rn lrn-1 
1ilm-ii1m: m-m 11-11.r; B7ilriu11-i1nv101u1um 
111unflur'iu: 11r-1« 11-111'luH<1u.imm11rn"n,"1w10 
1ifo 101'iu1111Ll'im1mnn: .-i11iiu1, 1-l«u.i1flu.i1fi1w1"11.<iiu,i"u 1-1q,11-11u1,vfuvi 

1im-1mviMv'iH 
f1111ilw~lil/1n\'11'11Ufll7l,J'j"l-llil'l"1-l 1-iJu1\iiu1ri'uu:lu1'i7-l7UflUil7'llfll'.i 

12. 'llm~wil-:iiirnn-1 
Hr1n1:.:i1uvit11::uui'i.L1n\..l: 
'l}JiJ'lim~m "w1:; 

'llo,,mfiu11flu1f1u1::uutll1ml: 
0110 ih : il1m1mn.i1iJu n1.i 111 T.i1,1aB'in 

-iiB"afi11-1-i'un1,1101m11aa'inl.imt111.1: 
tUu'w1:1vintl..ii-i·Dlv1u1fluuu'1uih u·uG111u1tiv1v1nn1·nt.l~uufi1Vhu11 ~fln1:;Y1uY1141hn1v,i: n1v11u1v11flf1Uin (111Jl't-nl1riv11iu\11ntl!ifiiu1): 
Lla1mu.faw,i 25 mg/I; Leuciscus idus LCso: 862 mg/I (il11il"il7U 1 N) uum1rn ".lJi'l: \~1J 6 mg/I 1>1riu1>11ri.im1111'1BBn1hilulu ,"uu 
'ihmvi 

rhJ-1Yi-.1,Mtj1:;uuU1, 1-l1tf1u H1uviu 

13. i-11"1,rn1rn1n·1;fo1 
t-J~v1ri'm'lf: 
11-lilno"iiuu,111u11u,1iisli1011un11ri1i.i,1111,1,1Hiun1rn,ifrDai:in.,liBi11iJu11a-11fiu1i\vn" L11011'1flm<TDnii1ll1no1-11-nrn1«s"iiuu,11u1un11 
riTilvl1JiMtflmnvn~l1--1il1tfu 11hv14ililviUc.1iutlv1'lfuur1iuui~Y1iuri1i'i11JU•,Hflu~lGli'uui\t1J1fiHvfmJin~1ifiri1~Y1 

u11uflnvli: 
fi1i~onm"1uuu111Jn1, 1iu>im1uiui'luw1111m'.l1,W.in1,11liu<iiu1ri'u.r111111m'.i ti11-11rniul-iu'11,J1i'Juu11-iri1;i\i111-1iiuu1rn-11fiumJJD1u1-1'fou1 
m 1i/1m.J 1-11n 1iJil'l'iuri11-1u,1fiiuiJuvi1m.t ii01.iuuitt1'1<jWii,1mlJi'l1041ima1n 

14. 'lJtJl,Jtln71'lJiliil'-l 

'l'imJan11~un',1'17-iun 1u.iu11/u1-i1u\ii uao'iiii'i1u11/'ii'ii'iii [1uu1,Juj 
ii'ii'i1m,iii'ii'iii flil1r1: 2 011rn1111"""1llnl:f1: 
rniiu1-l/a111u<ii fla1il: 2 .r11a1111ao.r1un1,11: 
1/m,~,inm'l'I: 1050 CHLORWASSERSTOFF, WASSERFREI 

-'UUJ.Jfln111Juti4Y11-nl1 toi'11iiuhutii'1iiuu11 
tiJJi11-IU'1 

-iim,«nwuu,i<1'17s1'1s1<11mu",r\iili 
1m£i,\ii1i na111: 2.3 rn1141 iiu: 1050 L1101m1u11~ri'm'l'I: 
filtirnurt: 
11mvmiifli'll}n"1B<: 

2-08 1 BWIBWlllii: 700 
HYDROGEN CHLORIDE, ANHYDROUS 

"UB>rnni11Jun',1'17<B1n7fl IB'lilB 1n->ilB nae 1mu1'irn-\iiiim-/ 
1usl.rn 1ui1muvirn n«111: 2.3/8 1a11miiu: 1050 L1101111'1u11,nni'l'I: 
-ilm1'1fliifl>11}n"1B4: HYDROGEN CHLORIDE, ANHYDROUS - VERBOTEN . 

"iiuri1m1011~u1ri'um111u~a1i1,01iu iJu1LlmsqLl11uwnna uas 1u 1Ll11uui'lLl!iu\iitmhc111muu1l1"u [lili'i1m1/li1iiii] ,;J, 1uu10L11c11'1flB1il 1,J,1 
n11rh'Vluvw11J.J1"tJ11uuG1~1nrl11 

15. 'lJlll1ilLti'Ulfi'1J'llllri71-1U"1 
n11viY1u.tnnon1.11:;l1juuf:i'll 

tlryt1m-rn{: 

., ,; ~ .., 
'UUWlllltJ10UilUvl"l7U'. 

'11m~r1tiiu1lluflllJ-J1..fouv1Jlu: 

lfl'Uii-iJ: 

1:;1Uuu11u--11uu1J..J··u 

C 

T 
R 23-35 
S 9-26-36/37/39-45 

017-002-00-2 

ri'fi\n·fotl 
IUUWl:f 
1iJuw1;1flBiJ'1'1lJ 1'i111-i1il.im-r« 11-11Jutha;uu 10 
1iium11us 1ui'lu1mmcu1u 101\ii 1i'.lmi1m ii1-i11uvi011uil1Ll'imm"1n, 
wuuw1'1u ol><'IJ.iiJBanu, n,l1B 11asut.Jmnmuari'um1rno1-1ii1vl11-1mo 
m; 1un1rui'l11i~~D;i11-1"11-1·'1u-j"iin 1,J~u1u m1Ll'lnl:f111wY11Jvfuvi 
wi'Ul-Jvf-.lllrllil..tU.r170'llU4Fl11LfliJ 

EC label 



1::lilrn .. rnWNvit1u\.l~-.nl1 

16. 'JJtll.Jil~U 

n11Ltlii'm.;LlUi1,111mumn1uu"uriuu 
lLlfiuuutl«...it\rnn 
Lvil-lL4il-l'llB>j«>t11tJ 

(,mrim-111wlJ 1~oiu<>i1) 

Copyright 1998-1999 Merck Ltd., Thailand 

~'lJ.1i\111lti1LLlJ,u11B11mJ 1viml _vT7w-.m,ru.' ;.J'vnl\11U7iilU u,i:;fl'jJ.J 11-.1-.11ut1. lilr17Vlfl'i"'i;.J 

SIGMA-ALDRICH 

LrJOr11'1'lirJJ-!tlffl1ULiffil<ilf1U 

1-1m\i1vf 1 - iul-Jmr/u1nuo111Lm:fm1:;uiNV1qw1i\i1u«:;i\i1ii1mhu 

iui'iwm4: 16/DEC/2004 

iui'illn°l'llim;mh,i,1: 13/MAR/2004 

iu 1.4 

l-l1111n 91/'I 55/EEC 

1iuw~lflf1twl1 

lUJ7ULrl1JW~vlJ11WJ1 

IRON(III) CHLORIDE, ANHYDROUS, POWDER, 99.99+% 

451649 

u'lBll 

l1Ju1'1mfiv1vf111u'i'JJ1n11 # 

1l111l77: 

Sigma-Aldrich Pte Ltd #08-01 Citilinl< Warel1ouse Singapore 118529 Singapore 

65 271 1089 

65 2711571 

m.n\ilvf 2 - B-.1,i'tl1:;nuu/"JfB)-Jillrlu1nu.i1uwoil-l 

-ilm,~.,6ms:i 
FERRIC CHLORIDE ANHYDROUS 

nm FeCl3 

ihmtnll-lrnn« 162.21 AMU 

CAS # 
7705-08-0 

EC no 
231-729-4 

Annex I rn'l!oi'!Jii 
None 

-iluvlu, Chlorure perrique (French)• Flores martis • Iron chloride• lron(III) chloride• Iron trichloride • 
Perchlorure de fer (French) 

VIJ.Jl\il\iT 3 - 'lJtll-jmr/tnflUiJU\ililtJ 

iu1it1,~7}111JDU'117U~lll<UlJULL,di4ll 1'11lllU 

vh1i-\tfililLlf4i111-11J. LUUD\.l\Tl17UU1un~uiiu. 

Hl-11\ilvl' 4 - l-ll\i11n7'lU~l.Jl'HJlU7il 

°LCiUfl<il~UJ~11 

r'i11J,i,iiml11tJ, 11-1u1ur.jihu lt1i'ii'ii1u1n1f!U'liJllil. rh ll-imuh 11-1n111hm-nu1v. 01mu 111~1u1n, 11-\uun<ilt'ilu. 

ii'.h1«~r-Tmn1 

1umo1i'i[Jnr'.l"mu,1, 11-1ii1,min,hml1tJimml-!1n tiJurnnmh,uuu 15 H7vi. nu,ufimrn~1u,tv'i1i'iti'luuil11. 1ul'IWLl'IVIU. 

" -U~Uil1"ll'lJ1(fl1 

1umrnflti11111, 1,\ih,<i,u1.htlil-J1ml-J1n ttlun,nmhsunu 15 mfi . .iu,utlhi1l<i,'h,1111uti1,twu,l'lll 1,iu1'1l"d,i1mtumtl§un,11 
lllln~1nnu1~1-1i1-1,h1. 1tllSUllVIVltl. 

lilunfiuflu 

ll1unaufil-l, 11-1'11lil1u11.1tl1n1un1rni'ir.jtl,ui'iu,i1il4iutj. lt11'11Jlll'IVIU1'1\.lvi. 1-171J1'h1i-\mt~UU. 

1-11.Jl<ilyj' 5 - l.J7\i11n71n71WiHlJL1'1if -.l 

fl111JL~U·•UU.Vn:: 

ti'u!i111mu.vn::: Utiuufllul~l!¼uon1-nn1u1vlfln11!:v1u11fl 1vt 
u1Jn1n{iJrHfluv1lfl1:HiT1-1'1uNwvruLwil--1 

i111Jl 111u4'U1U0711-17U 11111 lJUf111J1!'1llil~lilmhi'i1'1l"ilu4fl\.l l vfoilu4f11.ln7111W,li1f1Uilll-lU4lrn~m,1111. 

Vll-ll<ilvl' 6 - m<il1n71LJ.fm'.iqu4iLW,\'111vmi'1'lV1il 

ium1tlfju<ii<i11-1i'uuflfli11un1rni'i1-1n 1-1'iu·h lm1 

lll'IUV1flUllun111nu~l 1m. 

i 5Uu--1ri'u1lu'1JtHUflflt1 



illl,Jqtln,nbhumu 1ill1UU!11U'ljvl, 1D•lll'l11./l'1 11ll"~"i1DU1411UU\-IU1. 

ifim11{1m11Jil"u1.i1-1ii',1m1tlrnl'hiu 1-1'hl-i'1 h« 
n11G1 1 iriu 1i'lut1-1u«:;1unTnhilfil. 1:;u1uu1n1flluuil1mtfu n«zil1~vhuHtJ.1vir111t-m{11Mnvi~,rn1mriur111oun1-11--1vlnil,. 

I • 
vtm\ili:i' 7 - il1itl,oti'.vim1'l'lI<111ui1:;n1·nn"ufmn 

'lJutlii,Him,1'111111 

fi111u"1.h,hwi'um1tl!'ju?ivitlau,ui'u: uu1mu1il1ll1'1u1ih1tl. 1"1"uu11,li-1hm, 1.iu•hmts, ;,'lmilmh >1ilm:luam1li1u 
tti-nihu1«1u1uHiu'li11-1«1ufl{,1. 

n1·nf11Jim:n 

ilm1",i111ium11nu: i:J.i1}foiil'1. 1numu1i1u1mm1. 

~,viill..JfoUU\~1111:1: 

.i11"]v1m11J1iu. 

mn\ilvT 8 - m1mufl_J.n11iifw.T,1.n1/ n11u u.Jri'mhuu,flflil 

OJ 1fl11JfU.JL·D-1'lfl1011J-.i 

ilnu1ii1nrn1asu1"fi1sm. 1,1'\u,;j'"J"1fli'rnn11m11vhtfu. 

'11Jiln1:ln1Zlf11ti 

l'i1m11Jiil"u1v11fim'i1i'i1i'.luuriuuu1m1,1'\wJ. i:f,11u,11i'hvi1i'luu . .i'14L1-1ii1"u1v1Hii',1m1ii'1Jt1'«. 

'Uvl~lflvln111ZIUvl - uu111tf 
. " il.!:lfr:!.!WJ 

lfl~04UiHOUHJUlJflfl.1l 

'1.ft'tvl 

OEL 

n11uu,1ri'u1'1101Giumu Lil: 111~1J.1-l11u,nu1ilvi,hun11i'u1ua 111101; 

n1,iJtHf1ui1u: f!,1i'iU'l.lt1vt'Yil'lUN11lfli-l. 

n11iJ04fluin-Hn: uiuG11uuuri'umililri~iJc:Hflut11··um'J. 

mn\il~ 9- m.1uGim-.11T1il'm1:;mumw 

ilm;Hlt~n7uirnn 
m11UZ1'114n1U/lll'l: 'lJ'iHl1'll4 

m-n.Hi 
Wrn"lf 
~.i14iuv1/-l114n111?iuv1 
~v11-1rHU.Jll-m1hh,m1,Htrn1JLHR1 

,m,ulw 
~111Jhlvl 
qfill-lf)l1qnoi.i 1vlvl1Llv1Hlil4 
,muoiuun•D1vi'J! 
rnJUi!n111:;1'Uti1 
-iiv1~1ri'v1n111011jv, 
fl111J"1U 1n 

ms./m11JHU111uu 
tl,JU1:::i111ln11utJ..ifl1u 
f111~v1Um 

fl111JHU111UU1Ju,111l 
m1u1 'lJJ,l'llU 'l n ,~1 Huulnii1J,i'1 
uv111n111zmu 
fl111Jl-11.1111iiu1uilmvni'.lun~wfou (bulk density) 
{!m'VU1J~fltl7Ul/11 

.i'vi~1U'lJU4vl1TT1il~il1U 
i-1G1rhu1.n:i,nh 
H"H~4Wl 

n11ih1vlvh 
'llm1mLiYWil~YI 
nT'iil:;n1u 

flJ 
1 mg/m3 

f\1 
NIA 
NIA 

304°c 
N/A 
NIA 
NIA 
NIA 
NIA 
N/A 
< 1 mmHg 

2.8 g/cm3 
NIA 
N/A 
5.61 g/1 
N/A 
NIA 
NIA 
N/A 
NIA 
NIA 
N/A 
N/A 
NIA 
NIA 

m um1,1nill-1iuf1111Jvlu 

20°c 

vtm\ili:i' 10 - m1wmiu1uil::m1m't1.J 11\il'mJjjiiirn 

fl11.l-lLflfiU1 

Lr1fiu1: rnilu1. 

.i11vim1>1limfiu4: 011uum11.i'll1110, 1n.i'lJ,Nr.mi1vha1iiv11.rnu: l'lJ1?irnJ, ll'llll'lm'llrnJ. 

MilVlrl'm~Dum11uvi1ri~nnnn11mnu<i1, 

t-.1ilvln'mrritlwn,1uviHlv1'11nn1,r1rnuGll: lulr11u1v11l'1Uf1trn l,vf, mm 1'lJvf'IJthUl-1~n. 

1 v1li11Ju fl 11'1J'J!uvi1i'.lu,i'um1u 

1v1i11>Ju1111'1J'J!uvi1i'.lmi'um1u: vs1i.J11i.i 

m-n\ili:i' 11 - 'lltll-JilYrnw1:1i'Yll'.J7 

HIJlllta'lJ RTECS: 

'.1:1l;}1UuuvHlu 

LDLO 
vn,1tl1n 
lWf1Hrfi,l 

4 ML/l<G 

LJ9'100000 

'llmi'-11nv1: tlu.i, l'l11,rnn, 1rn"1~uu1-11u Lil: Dyspnea. ,~uU1'114l4iirn1m1: fl~ulil u11fjuu. il/111"1'11" 1J1'JJmn111rn~11J\'11uu~ 
,U,.,1.iu11u: ni11tl~um1tla4'lJ1l4: Metabolic acidosis. 

LD50 
1'114tl1n 
am rat 
450 MG/KG 

LD50 
1'11<tl1n 
HU mouse 
895 mg/kg 

LD50 
ll1Hililvll~Ov1Gi1 
HU mouse 
58MG/KG 

'll1J1iU41Hl"il1011'll04n111'1i'u«11 

n11r1Y1v1J.rt11vvh 1\.l1iiv1n11\-lv11ni-.11Ju--1mhiJ1du Dnrnu n11u12-1ih11u-1 larynxand bronchi, chemical pneumonitis na::u1nT1 

u11Jti1vitlu.i. u1m1vi11iv1il1nn111o\i'u.n1du1i11o\11ri filmrnu{uu, 1u, mu1ili11nuo, 1-lilU"1.UJ"1uuu1.1unrnu, mulilfi, tl1.i 
,i'1,fl~u1il, 11a~m1iiuu . .n1firiu 11-11n,iuuv111uuti1,111ui1141nll 1dm11un, 1~uuvn.11?iumu 1ilii1uuu, m4m, trn"r:hmt4. 0111,i' 
i'u«11U1::nou11-1~n1-nmritL11.Jin2-111nrl<iln'luiuduun1::1vn::umah 1il ut1::u1'1vi1lt-11fiv1n11l111u1nMLilmdu, n1:::avn:a1::tj, u«::ii11A 
oiu. na1u1vr.i1u 1tlu1uHa1uii'11,Hrint1u'imnn111la 1.-r,1rim11~u1.riiui'l, 11Ni10, u11iiuu, flriu 1ii', u11iiu1.11i'.lmfiuv1. mr.,.,n 
1m1u1.1i1J'.lm1iih1v111i'.lurnntta1u'J!1 l1J4 H1UHa1u·fa ~tl1uu1SJtl1si'lum1" metabolic acidosis ,l'n na" lf!i.!1. 11m1111n'lluu 
11G1J1?\1J1JlilLii.iii'umuHii'si'iv1umml'iuul'lii'u-ilan1m1nri111-1iia11rim1JJmu 1i,ctuail1nmm11mJ1vi1rlu1ri'uoi'u. 1i,hvit111u ua 1i.J,1 
n111J111:u~uur1:1-Ju'vi'Vl1-11m1, vn..Ji1-ln1u, llil::t11..:iVhtit1u1urh-rn::afiuv1riri1-u. 

iiil'114vi1ii'uil11 

n115J.JW°'rJ1'11.Jr'.l1t-rt1'.J: vi111Xui1J1LLWN 1i,uJ. 

n11"]vl1ilJ\'114W1\1U,I: UlilLUUlJUvl11UM1nqn"]"1'll1Jr.huw1mt4. 

m,ii'mTii11'114"11: l'i111-111iv111~rn 1ml 
m 1~vl,llJ: il11111'i1 '\1-11 a mdo'lJ041fimi'.lunll ""u 'ii 1m l'1141<liUH1LJ 1 il ii1UU1.l{Jnl'i1a1uuu14 "jUl1 ,,,mn. lllillUUii'U.i 11umni'{vlvllJ, 

n1·mfiufiu: 1UutJuv111milanfiuiiu. 

0111i1um111urn1u14 - uuv111u1nu1"uul'iuv,uli 

«uii: Hurat 
tl'i1J1mi'iri1Huv11u-l11arnn: 12976 UG/KG 
iii1'11411.\',111: '\mi'm'11< 
rnnvi1Mrnm: (1 i'u ll'lmD 
raa: r.mn1~\'lu1nuoi'1viu: n1~u1un-(1«114mfJfo (111Jl'i4'111l'114WUl\n11JJ, m11tl~111.qtl·ho'JJN011oqii, m11f!~uuvl, ua"~11nu). 
i-mn1::V1uvlu\il1vfo: -s·m'YI::, l1NU/Jltbu~{i, YiuU1nrt~. 

.ii:Jii: HU rat 
tl'i1J1mi'iri1m1;i1u-ll1411ai: 29 MG/KG 



'iii111.J111'm1: 1mio.Jmrn,i 
nil11'i1,Hui111: (1 i'u rfow.i'.Jm1Ii) 
,rn: 1-1il,ium1,a'i<yvh,4 n11muriuum1t!~nrhu (1-iJun11a,111u,1~1mu/j.,,J~nrhu<rimv,miiu; ~1inuil.Jfit!~nri1u111.i<riu corpora 
lutea). 

1-lJnGJYl 12 - •ll'm~m•il,1u11f11.1 

1,Jfriim,11. 

1-1m,ivl' 13 - m,11n11n11n'1ii',1 

ni1riTO\ilil71 
1im11ri1a,11111ii01,iu,i11-1u'in11ri1ii·.,'JJue-if,1111ut11"nuuu1-ilw. il<a1m,'iur,i11./i111f1Uoi'1vhaea1u-if,,1,.,,nv1101,,i1sl"1ltll"'1lr-llil71 
lm'J.fl-.1oiv1vf-.nfl~B-.llt•nl'i1«1ur111fl1i'uninvim1Gu.wWHu«::lfl~t1-1Vfon. 11-lv111urrnu'Uml1fluYl1uci-m1vnltn.s1JtM-l'51u1«n«1-J, i'y n«:; 
\1u.Jl1U. 

,un\ilvl' 14 - 'lfm1iln1,'lJrnl°--1 

RIDIADR 

UN#: 1773 

t!1"111l'l: 8 

PG: Ill 

ilufi11l1um111uf/o: ,vlu1'lnmrn 1,.;, 111m 1u.,fi1 

VllnUlil1J IMDG 

UN#: 1773 

th"llll'l: 8 

PG: Ill 

IATA 

11ufi1111um111uf/-.1: ,vlui'lmrnn 11<1, unu1u.,,n 

l<«/1110.;Ul'l"lil: 11J 

l./il/111"11iUVIOlil'lJtl 1tlll 1,I: 1,J 

UNI/: 1773 

th"lllVI: 8 

PG: Ill 

1lnvi11l1um111uiia: ,wai'lmiau 1,.;, llnu1u,i{;i 

n1,u,1~uuuilu..Jf1utltHl17UV7nn11~v1v1l-Jn~uvi 1: 1U 

rnn,iv[ 15 - 'lltll,jiH~tJ1flU'lJilri7m.L\il 

n11~1 .. um,he,11V1 """m1ii.,l\il1nmiJfi1ff-.11rn,1 EU 
ii..,iJ,1unnfl11rni'.lu1i'u0111u: C 
n'liln-inu. 

R: (1llu~u,num11Jt!i1tJ\ilJfo) 34 22 
vi11~\,n'1llr.Ji11mJ. lUUiJU'117Uli'.fon~uiiu. 

S: (11i1rlu,numwt!«u.,.nu) 26 27 36/37/39 
1un1rli.~~1·hon, 11-11'UU1Uiu1nu-nm'h-mom-i'u\1 u«:;Uinlf1uvnu.L nuY11ihir-hthfluun11Dun\1u\1. rt1J-1~G1iJt1-Jn'u, f14Wu uil:; 
lfl~B.JiJn..,nu,111/nihfi,,.,ms,m. 

'IJB>imuvnc11n-.11.h"11111 

lUil1llU 

WGI<: 

riim'llui'uauGl 

1h"tlll'lf117lJIUUv1l!l11u,1.iim'l!tJfa«ii.l: 3 
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MATERIAL SAFETY DATA SHEET {MSDS) 

Sodium Hydroxide {50%NaOH) 

lead!ng lo frequenl auaci<s of bronchial infection. Repeated exposure to a highly toxic material may produce general 
de!erioraHon of health by an accumutalion in one or many human organs. 

Section 4: First Aid Measures 

Eye Contact: 
Check for and remove any contact !enses. lmmed!alely flush eyes wHh rvnniflg water for al leasl 15 minules. keeplng eyelids 
open. Cold waler may be used. Gel medical aUen!lon immedla\e!y. Finish by rinsing thoroughly with running waler !o avoid a 
possible infec:lian. 

Skin Contact: 
In case af contact, immediately flush skin wi!h p!en!y of water for at least 15 minutes while removing conlamlnaled c!alhlng 
and shoes. Cover !he irritated silin wl!h an emol!lenl. Cold waler may be used.Wash clo!h!ng before reuse. Thoroughly clean 
shoes before reuse. Gel medical allention lmmed!atefy. 

Serious Skin Contact: 
Wash wi\h a dlsinfeclanl soap and cover !he conlamlnated skin wi!h an anli-baderia! cream. Seek !mmedia!e medical 
a\lenHon. 

Inhalation: 
lf inhaled, remove lo fresh air. If not breathing. give arfifidal respiraHon. If brealhing Is difficult give oxygen. Gel med1c3l 
aHenllon immedia!ely. · -· 

Sedous Inhalation: 
Evoc.uale the victim (o a safe area .:rn soon as possible. loosen l!ghl clolhing such as a collar, Ue. bell or waistband, If 
brealhiog is dlfficuU. administer oi,:ygen'. If !h_e vlc11m Is not breathing, perform moulh-lo-mou!h resuscilalion. Seek medic.al 
allenl!on. 

!ngtistion: 
!f swancwed, do nol induce_vomll!ng unless dirl?cled to do so by medical personnel. Never give anyU1ing by mouth to an 
unconscious person. loosen llghl do!hlng such as a collar, lie, bell a< waistband. Gel medical altenl!on immedlalely. 

Serious lngesUon: Not avmlable. 

Section 5; Fire and Explosion Data 

Flammability or the Product: Non.!Jammable. 

Auto-lgnH!on Temperature: Not applicable. 

Flash Poinls: Not applicable. 

Fh1mm.ab!a Limil.s: Nol appUc2bfe. 

Products a{ Combustion: Not available. 

Fire Hazards in Presence of Various Substances: Not appficable. 

E::p!osion Haz,uds in Presence of Various Substances: Non-explosive ln presenca of open llamts and sparks, of shocks. 

Fire Fighting Media and Instructions: Noi appl!cable. 

Special Remarks on Fire Ha2ards: Nol ava.i!ab!e. 

Spec!al Remarks on Explosion Haz.ards: 
SoOrum hydroxide reacts to form explosive producls IMlh ammonia+ silver nitrate. Benzene extract of ally! benzene.su!fona!e 
preoared from a!lyl alcohol, and benz.ene suHonyl chlorlde in presence of aquesous sodk.Jm hydroxide, under vacuum 
d!s(illalicn, residue darkened and exploded. Sodium Hydroxde + impure [e[rahydroluran, which can conla!n peroxides, can 
coose serious exp!oslcns. Ory mlx!utes of sodium hydroxide and sodium le!rahydroborate []berate hydrogen explosively at 
230--270 deg. C. Sooivm Hydroxide reacts with scdlum sna o! !r!c.'llorophenol + methyl e!c:ohol + trichlorcbenzene + hut lo 
cause an explosion. (Sodtum hydroxide) 
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Material Safety Data Sheet 
Sodium Hydroxide, 50% MSDS 

Section 1: Chemical Product and Company ldentiflc~tion 

Product Name: Sodium Hydroxide, 50",i. 

Catalog Codes: SLS3127, SLS-1549 

CAS#: Mlxlure. 

RTECS: Not applicable. 

TSCA: TSCA 8{b) !nven!ory: SodllJm hydroxide; Waler 

C!#: Not applicable. 

Synonym: Sodium Hydroxide, 501/. Solution 

Chemical Name: Not appl!cable. 

Chemical Formuh,: Nol appkable. 

Contact Information: 

Sdencelab.com, Inc. 
14025 Smllh Rd. 
Hous!on, Texas 77396 

US Sa!es; 1-800-901-7247 
ln!erna!ional Sales: 1-281-441-4400 

Order Online: Sciencelab.com 

CHEMTREC {2<1HR Emergency Telephone), call: 
1-800-42-4-9300 

lnternatlonal CHEMTREC, call: 1·70'3-527-3887 

For non-emergency assistomce, call: 1·281--441.4400 

Section 2: Composition an9 Information on Ingredients 

Composition: 

Name 

Sodium hydroxide 

Waler I 
CAS# 

1310.13.z 

7732.,a.5 

Toxico!og!cal Data on Ingredients: Sodium hydroxide LOSO: Nol av:u!able. LCSD: Not available. 

Section 3: Hazards Identification 

Potential Acute He.J!lh Errects: 

•t. by Weight 

50 

50 

Very hawrdous in case or skin contact {corrosive, lrrilan!, permealor), of eye con!acl (irrilanl, corrosive), of lngesHon •. S1!gh\1y 
hatardous in case of inhalation (lung sensitizer). liquid or si:ray m!sl may produce l!ssue damage parUcularly on mucous 
membranes of eyes, mouth and respfralory tract. Silin contacl may produce bums. !nttala\!on of !he spray mist may produce 
severe !frita!!on of respiratory tract, characterized by coughing, choking, or shortness of breath. Severe over.exposure can 
resu!t In dea\h. !nnammaHon of \he eye !s charac\ulz.ed by redness, watering, and i!ching, Skin 1n11amma!lon ls characterized 
by !lching, scaling, reddening, or. e:ccasicnafly. blistering. 

Potential Chronic Health Effects: 
CARCINOGENIC EFFECTS: Not available. MUTAGENlC EFFECTS: Not available. TERATOGENIC EFFECTS: Not available. 
DEVELOPMENTAL TOXICITY:·Not available. The subslanc:e is toxic lo lungs. Repealed or prolonged exposllre lo the 
substance can produce large! organs damage. Repealed or prolonged contact wl!h spray mist may produce chronic eye 
irrilalfon and severe skln irrilaUon. Repealed or prolonged exposure ta spray misl miy prodllce resplra!ory !rad !m,laUon 

Section 6: Accidental Release Measures 

SmallSpHI: 
O!lule wi!h water and mop up, or absorb with an Inert dry material and place ln an approprlale waste disposal container. Jf 
necessary: Neutralize !he residue wilh a dilute ~o!ullon of acetrc acid. 

Large Spill: 
Corrosive l!quid, Poisonous Uqufd. Stop leak irwi\houl risk. AbsOfb wilh ORY ear1h, sand or olher non-combusllb!e maledal. 
Oo not gel waler inside con!alner. Do not !ouch spined mall.!fial. Use w;Jer spray curtain to divert vapor drift.. Use water spray 
!o reduce vapors. Prevenl entry in!o sewers, basemenls or confined areas; dike lf needed, CaU for assistance on disposal. 
Neu!ra!lze the residue with a ditu!e solution of acetic acid. Se careru! !hat !he product is not present at a concentraUon level 
above TLV. Check Tl Von lhe MSOS andwl!h local aulfloril!es. 

Section 7: Handling and Storage 

Pracautlons: 
Oa nal lngesl. Do no\ brealhe g.:,z/fumu/ vepor/sptay. Never add water lo !his product. 1n case of ioirn/fident venUlalion, 
wear sul!ab!e re:sp!ralory equipment. If Ingested. seek medical advice immedfately and show the con!a!ner or lhe label. Avoid 
ccn!act with skin and eyes. Keep away from inc:ompaHb!es :uch as oxidJ2lng agents. reducing agents, me1a!s, acids, a!ka!ls, 
moisture. 

Storage: Keep c:onlainer \lghlty dosed. Keep con!alnerln a coo!, we!f.ventilaled area. 

Section 8: Exposure ContrOls/Persona! Protection 

Engineering Controls: 
Provide exhaust venmauon or olher eng!nee1!ng ccnlrols to keep ihe airborne concenlration.s of vapors below their respective 
threshold !!ml! valve. 

Pusonal Protection: 
Face shield. Full sull. Vapor respiral0<. Be sure lo use an approved/certmed resplratcr or equ!va!enl. Gloves. Soots. 

Personal Protection in Case of a Large Spill: 
Splash goggles. Full suit. Vapor respifa!or. Scots. Gloves. A self con!ainea breathing apparatus should be used lo avoid 
inha!a!ion a( \he product Suggested protective c!olhing might no\ be sufficient: consu!I a spec!alist BEFORE handling lh!s 
product 

Exposure Limits: 
Sodium hydroxide STEL: 2 (mg/m3) from ACG!H (TLV} [Uniled Stales} TWA: 2 CEIL: 2 (mg/m3) from OSHA {PEL) jUMed 
Slates! CEIL: 2 {mg/m3) from NIOSHCcnsul! local aulhcriUes for accep!ab!e exposure limits. 

Section 9: Physical and Chemical P.roperti.es 

Physical state and ;,ppearance: Liquid. 

Odor. Odorius. 

Taste: Arxa!lne. Sliter. (Strong.) 

Molecular Weight: Not appllcable. 

Color: C!ear Colorless. 

pH (1¾ soln/water): Sask:. 

Boiling Point: 14o~c (28•"F) 

Me!tlng Point: 12·c (53.G"F) 

Critical Temperature: Nol ava~able. 
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Specific Gravity: 1,53 (Waler"' 1) 

Vapor Pressure: The highest itnown value is 2.3 kPa (@ 2o·q {Waler)_ 

V.apor_Qensity: The highest known value ls 0.62 (Alr = 1) (Water). 

'{olatility: Nol available. 

Odor Threshold: Nol available, 

Wal£>rlO!I Disl Coetf.: No! avallabJe. 

!onicity {in Water): ·Not available. 

Dispersion Properties: See sofubility in water. 

Solubility: Easily soluble :n cold water. 

Section 1·0: Stability and Reactivity Data 

51.i.bility: The product is slab!e. 

lnstabi!ily Temperature: Not avaUab!e. 

Conditions of Instability: &ceu heat. !nccmpalible materials. water/moisture 

tncompallbllily with various subst11nces: 
Reac1ive wHh oxidizing 11genls. reducing ag~nls, metals. acids. alkalis. S:igh!ly r!!.iclive wilh waler 

Corrosivity: 
81remefy corrosive in presence of aluminum, bran. Corrosive in presence of copper, of stainless slee!(J04), ol stainless 
s!eel(3i6). Non.corrosive In presence o/ glass, 

Special Remarks on Reactivity: 
HygroscopiC. Much heat Is evolved when solld ma!er!a! ls dissolved in water. Therefore cold water and c-autlon mus\ be 
used for this process. Genera!es consid1m:ib!e heat when a sodium hydroxlde solution ls mixed ,.._,i!h an .icid Sodium 
hydroxide soluUon and oc!ano/ + d!bcrane dllrlng a work-up or a reacHon mixture or ox!me and d1borane !n letr;:ihyrofvran 
is very exothermic, a mild explosion being noted on one occassion. Reac!ive wilh waler, acids (mineral, non-ox!di2in9. e.g. 
hydrochloric, hydrol!uoric acid, mudal!c acid, phosphoric), adds (mineral, oxid!z!ng e.g. chromic acid, hypoch!orous acid, nllric 
acid, su!ruric acid), adds (organic e.g. ace.Uc add, benzoic acid, formic acid, melhanoic add, oxalic acid), a!dehydes (e.g. 
ace.laldehyde. acto!ein~ chloral hydrate, foraldehyde), carbama!es (e.g. carbano!ale. carbofuran). esters (e.g. butyl acetate, 
ethyl ace!ale, propyl forma!e), hatogenaled organics (dibromoe!hane, hexa:::h!orobenzene, melhyl chloride, lrkh!oroelhy!ene), 
isccyana!es (e.g. melhyl !socyanale). l<~lones (ace!one, acetophenone, MEK. MIBK), acid chlorides, strong bases, strong 
oxidizing agen!s. slrong reducing agenls1

, flammable liquids, powdered metals and me!a!s (l.e aluminum. Hn. zinc, ha(nJum. 
rillley nickel), me!a!s {alkali and all<a!!ne e.g. cesium, potassium, sodium). me!al compounds {loxic e.g. beryrium, lead 
ace!ate, nickel carbonyl, letraelhyl lead), mi!rides (e.g. po!assium nitride, sodium ni1ride). nHriles {e.g. ac:e!cni!r~e. methyl 
cyanide), ni!ro compounds (organic e.g. nitrcbenzene, n!lromethane), acellc anhydride, hydroquinone, chlorohydrin, 
c:Norosulfonic acid. ethylene cyanohydrin, glyoxal, hydrosulrurk: add, o!eum, propi-olactone, acytonl!rtle, phorosous pen!oxlde • 

. chloroe!hanol, chloroform-melh;:mo!. le!rahydrobora!e. cyanogen a:z:ide, 1.2.4,5 !elrachlorobenz.ene, cinnamaldehyde. Reacts 
w!lh lorma!dehyde hydroxide to yield formic add. and hydrogen. (Sodium hydroxide) 

Special Remar!1s on Corroslvily: Very causllc lo aluminum and other metals In presence of moisture, 

Polymerization: VVill not occur. 

Section 11: Toxicological Information 

Routes of Entry: Absorbed through shin. Dermal contact Eye conlact. lnhatal!on. 

Toxicity to Animals: 
, LOSO: Not available. LCSO: Nol avahble. 

· Chronic Effoels on Hum;1m;: Not available. 

CtASS D·2A: Material causing other loxu: effects {VERY TOXIC). CLASS E; Corrosive !tquld. 

OSCL !EEC): 

HM1S {U.S.A.): 

Health Hazard:"3 

Fire Hazard: 0 

Reactivity: 1 

Personal Protection: 

National Fire Proleetion Associati~n (U.S.A.): 

Health: 3 

Flammabilily: 0 

Re:ictivily: 1 

Specific hnard: 

Protective Equipment: 
Gloves. Full sun. Vapor respirator. Be sure lo use an approved/certHled respirator or equivalent. Wear appropria!e respira!or 
when ventHaHon Is inadeque!e. Face ::hield. 

Section 16: Other Information 

Refenrnces: Not available. 

Other Special Considerations: Nol available. 

Created: 10/09/2005 06:32 PM 

Last Updated: 11/01/2010 12:00 PM 

The informa/ion above is belleved lo be accurate and ropresenls /he bes/ information C1Jt1'1:nlly available lo us. However. we 
m;,ke no w.rrranly of merchantabi!i/y or any o/her'Narranly, express orimpfied. ~.-1/h res peel lo such information. and we assume 
no fiatmify resul(ing from i/s use. Users should make (heir own investiga!ions lo determine /he suitability of /he informaUon for 
/heir particular purposes. In no event shall Sc1enceLab.com be /fablit for any claims. losses, or damages cf any third party or for 
lost proti/s er ;my special, ind/reel, incidental, consequenlfal or exempfarf damages. howsoever arising, even if Sciencel..ab.com 
has been advised of the possibilff"f of such damages. 
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Other Toxic Effect& on Humans: 
Exlreme!y hazardous ln case ofinhalaUon {lung corrosive). Very haz.ardous In case cl skin contact (corrosive, Irritant. 
permealor), cf eye contact (corrosive), of tngeslion, 

Special Remarks on Toxicity to Animals: Nol available. 

Special Remarks on Chronic Effects on Humans: !nvesl!ga!ion as a mulagen (cyfcgene!ic analysis). bul no da!a available, 
(Sodium hydroxide) 

Spech1I Remarks on other Toxic Effects on Humans: 
Acute Polenllal Heallh Effects: Skin: May be harmful if absorbed through skin. Causes severe skin lrrHaUon and burns. May 
cause deep penetrating ulcers of lhe skin. Eyes: Causes severe eye irri\allon and burns. May cause chemlcal ccnjuncUvi\is 
and corneal damilge. lnhalaHon: Harmful if inhaled. Causes severe irrilalicn of \he respira!ory lracl and mucous membranes 
with coughing. burns. breathing d!fficully, and possible coma. lrri!a!lon may lead the chemical pneumonltis and pulmonary 
edema. Causes chemical burns to lhe respiratory tract and mucous mambranes. !ngesUon: May be fatal if swallowed. May 
cause severe and permanenl damage !o lhe dlgesUve tract. Causes 

Eeotoxk:ity: Not available. 

6005 and COO: No! available. 

Product!. of Biodegrndatlon: 

Section 12: Ecological Information 

Possibly hazardous short !erm degradaUon produc!s are not P.ke!y. However. long lerm degradallon products may arise. 

Toxicity of the Products of Blodegradallon: The produc!s of degradation are less 1oxic than !he product itself. 

Special Remarks on the Products of B!odegradation: Nol available, 

Section 13: Disposal Considerations 

WasteD!sposal: 
_ Waste mus I be disposed of !r1 accordance wllh federal, stale and local !!!nvircnmenta! control regulations. 

Section 14: Transport Information 

DOT Classification: Class a: Corrosrve material 

Identification:: Sodium hydroxide, sc!uUon (Sodium hydroxide} UNNA: UN1824 PG: II 

Special Provisions for Transport: Not aval!ab!e. 

Section 15: Other Regulatory Information 

Federal and Stale Regulations: 
ll1inols !oxic subs!ances Clsc!osure lo employee ad: Sodium hydroxide Hl!nois chemical safely act: Sodium hydroxide New 
York release reporting list: Sodium hydroxide Rhode Island RTK hazardous substances: Sodium hydroxide Pennsylvania 
RTK: Sodium hydroxide Minnesota: Sodium hydroi<ide Massachw:ells RTl(: Sodium hydroxide New Jersey: Sodium hydroxide 
Louisiana spill reporting: Sodium hydroxide TSCA 8{b) illvenlory: Sodium hydroxide; Waler CERCLA: Hazardous substances.: 
Sodlum hydroxide; 1000 lbs, (<153.6 kg); 

Other Regula\lons: OSHA: Hazardous by definition cl Hazard Communicallon Slandard (29 CFR 1910.1200). 

Other Classincallons: 

WHMIS {C,rnada): 
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1.111-i\)'4 LL<l:!ttm'.h V1~m~v-1n11liii-i'u,mti'lrn1mt11t1V1luJ1V1mvflfs. 

nTHO'U.1ll1:D 

i1m1:;a1,,,-run1,,nu: uv11vfffuv1. 

~'1~\il,Mli\U1.J-WLA'\;I: 

11~1Jil1n71'1LL'1::f111l.J1l1J. 

Vll.J'Jvi~ 8 - n7'lf111Jfjl.Jn1'iifmram,I n1'i'U!l'117'\J,h1J'\.jflfl<l 

1111f12_'\J.f+l-/ L'll~'.) fl'.l 01W 

~nu1ihfivtrn::r:i1,111,v11. \lltl-1:i'.ltfl~ll-lW'U1V1J7n11'1. 

M .;, 't., 
~'Uf)Q'l:JIJJ:;Yl'.l,11 

ti1-11 ,'.f<l:;1J1v1v1ff-1n11<1l.Jr:f<1. 

:fi;14J•f101'r:i:;lUf) .. Lfll,jl-/Jfa 

' d 
illlil11'l.ll1 

OEL 

'1fo141nvi0111:;1iivi - uvirnl 

'IJ-Qfi 

TWA 

f}J 

5 mg/m3 

,d 
LL'Vl<l~'Vll.J1 

31v1'ii1nv1nw,:;Li'lv1 - fi~QID:1 

' d 
illlil11'l.ll1 

OEL 
d -~ ~ ' Lfl>!lsU!l'1Q'\Ji111.J'l{fJflll 

-uilvi 

OEL 

.'!ill.fl 
OEL 

fi1 

5 mglm3 

f}J 

5 mglm3 

n1,{l,Mn1JY11-1,~1.11-i1v1": lfl~EJ-1-u1uV11cJ1,~c.i11.1n1Tl'mv-1lv1v-r.li 

n11{JiJ,111.Jilu: ~-1il1J'llilv1~Y11.J<111tflil. 

n1,{J,M 171Jvi1,vl1: ll ?1J\l\1LL 'U'U/fo nti\<1~~,'.fo,nt1<11'HfliJ. 

V1mv1~ 9 - <1l.JuviY11'1LAilL,a:;n1vm'W 

ifu1,11u:;m v:u v o 

. 
amu:;Y11'1n1vn1Y1: 'IJtl-,lL 'IJ-, 

<Jlluvi 

1/ltu'IJ 

1flLITTil\ill'U1'1n71LITTlJ\il 

_f}J 

4.5 

NIA 

~vlYl<l1Jl.JLYl<l1l'll1,n7'iVl<l1Jl.JLVl<l'l 300 °( 

~\il111J'l'l'i NIA 

fl17lJ111'l'i NIA 

~ru1-iJJil<jn~v11 'l'illl1cJ\il1.J,il~ NIA 

c1:iJu~minii1vi'll NIA 

<1l.Ju~n1rnitDvi NIA 

'Ufl'ii1f1flnWl~L1!\il NIA 

.JlJ ~111'\/l,QPYI°'itl 

fiTI.l-/filJ_ 

20 °C 

f117l.JL 'Ul.J'U1.J: so 
gll 



A11JJ\11\Jhl 

'1Yi ./fl11JJv1\J1LL 'U\J 

i1JJ1.l'idh1En1,uu,<111J 

A11JJVl1J\ll 

fl11JJv1\J1LL 'U\J'lJiN 1v 

m1JJL 'UJJ'UtJ 1m:; L v1mriv~JJii'1 

ifm1n1,,:;mcJ 

m1JJv11J1LL 1.11.J 1 tJflJl1Y'll UtJn~JJ 

11il\J (bulk density) 

~CIJVll;JU<lcl1cJ\111 

ilv1<111J'l!v,ii'1vi1a::a1cJ 

ilv1<111J'lJ,rnJ1 

LL'l,iii,/11 

n11u1hlrh 
u " " 'lJill;jfll'U\llLl'lia\ll 

nTrn:m1v 

N/A 

1.48 g/cm3 

Log /(ow: -3.7 

N/A 

N/A 

N/A 

N/A 

1,100 - 1,200 kg/l 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

ii'1vi1a::mv~1J']: J1 (650 n-1JJ/iim) n~l'1Jil1ila 

<1:;a1v1i1iL~m'imJ11JLLvanm1m\ 

'Vlll1\llvi 10 - fl11JJLaiiv,LLa:;f111JJ1iNL1vicJ1.l~ml.J1 

fil.'.ill.lilll 

L'1iJl'J'l: L'10c!'i. 

am1:;1'1vi11i¾Ln\llfl11l.i'hlLa1iv,: 1,Ailf111JJ~\J. 

<1m1:;i'lA11vi~m~1J,: 11vivv1n1P1. 

m,i'lr11,111~m~1i,: mv1LLri, ii'Tilun'li1v1'1JLLH 
.... .,. ,.., .d Q, ..,. 

r,Jijy)JJOJ'l'JeJ'W,J'iJtJ'l'lLQ\il'iJJDQJ'rnj;j1tJWJ 

Niil'lllLlJ<v101.Jm1£Ji'11n,r,nnn1,am£Jii1: im;fofaan'l'llv'i. 

Infu.lli)iJ:i.L~'Yil.lll'! 

25 °C 

1 YiiiLlJB5l 'lL'!J'if'Ll~LU\Jel\J\ll511'J: ,1:; 1iJLiiv1 

V1JJ1v11'1 11 - ifm;1av11,Yl1e11v1cJ1 

1'.'!.lillJJ.rl'!J RTECS: 

Yl'le!Lill:J'U'l'lif'LI 

LDS0 
m-11.l1n 

v11,J rat 

> 2000 mg/kg 

LDS0 
N1v1ii, 

v11,J rat 

> 2000 mg/kg 

LDS0 
1tJVlallvlL~ill'l\lh 

Vl\j rat 

115 MGll<G 

LDS0 
ilv1L -ii11 tJ'liv,viu, 

v1\j mouse 

910 MG/l<G 

iaJ,Jai11un1,,:;mmfia, 

N1VIU, 
m::vi1£J 

500 mg 

DJJJ'lli.lli!J!i 

UX8225000 

n1,vi11-ilimt n7'i 'lili1\Jm, L U\Jl 1a1\J1\Jv11u'll1Vli"71Jflf ,mvnil 1 i1~viLL Yi~1EJLn\ll il1 n7'ill -wl iii. 

i,.I~'li1m1:;mnwu1J,•Tilili1u~n:; 
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rh (m1mtlu'vl1'J): 150 - 220 mg/l 

d , ~ 

1'1J.J'l\il'Yl 13 - J.J1\>l'in7'ln7'ln1'il\il 

n7'jOJ~ 

1 u nwh,l' \ii m; &\ \ii i;i mJl i,\'u'!l n7'l ri1 ~ \il'IJ l'J:;zj'1ffi u1.h :m uUiJ1~Yi . 1 i,i' m1'ilauu'l'iffU'1AU Ji1u~'1 LL 1\il ;/;,JJ.J 

'1Ju'1'lj!U7<1nm-1, 'l'j! 1,s1:1Yiu,~'U. 

mn\ilv1 14 iiul;J<ln1'l'll'Lll'h 

B!QLtJ)J3 

'bJil'1m111'J 1 unT'i'IJ'Lli1-1'\111-1un. 

J!!IDJJ.lil.'.ILlMD_G. 

hiil'um101un11"1J'Lli1'1Y11-1Y1:;m 

!AI6 

hlL'U'LlillJ\il"i1EJ1 'Un71'1J'Ui1-1'\111'1iJ1n71'1. 

d v .d rv 1, o 
'yjJ.11\iJYI 15 - 'UB:IJ<lLnl'J'ln1J'IJ'iln71'1'U\il 

n1'.i'iiJLL'\JQ\)1::11Jv1 \Lfl::01:;filflil:<nDm:1Jri1.i-1-u,M EU 

L<l'Uvl'IJ'IJ'J7n ANNEX I: 016-063-00-2 

~-1u-iu,1 nfl 17J.JL i'.lu51.1m1EJ: L tl1.1il'um1EJ 

lU1JcJ1Jli111fJ. 

R: (1a1~EJ1nufl,1J.Juaei\ilJ11J) 22 31 41 

1 i'.iuil'um1miiunftu iiu. t.lciBmLna~1'lLiiB~nmlil. L~l'J'11i1Bn7'lLn\ilm1m~l'Jv111'Juv1-11uLL ;.:ii;iu 

\il1-1\il1. 

S: (1~h~1J1nufl11l.JU<lu\i!J11'J) 26 39 46 

1 umruv1L 'U7\il1, 1 Vil 'U1lT1.Fhnrumn;/;1.:iuunYl'LIVl LLa:;l11m,11LL YiYl!J. '11l.J~Un'lC1J1Ju-1fl'U\il1LLa:; 

'v11J1. mnnauiiu, 11-1t.11mrnrnYIVL\ilEJl'l11JLL<i:;LL<l\il'1il1'1J1J:!'v11iltlia1niJ. 

f_~Lil'l'jJ:;'IJ..ill_\ti.ill.11fl 

1.mmJ'u 

WGK: 

a:iaL'UJJ_faaul'l 

t.l'l:;LJ1'\11A11m 'U'LI-W1'l'Uu4 a'i <IL 'IJdLL<l'Lllil: 3 

1'1J.J1\ilv1 16 - 'Uell,J<l~'U'] 

f!J..TI1L'\)'l:;Q1J 

L th.1Y11 ~B11-iium1J.J1i1-1Jiuilm1J.JC1niiiu'1 LLAli.i1Juil'vh tJ1.11iBJ.J<1Y1fl1uci1uaJ.Jmru Lrn:;vl-11-if L vim i'.Ju 

LL u1'Yl1, L vh11u. 'Uurm1J11Jrnmn~tlJ.11'il1nm1J.Jjv1ilu~1 uu'J;uu LL<1:; 1-iiliii n~.ia\llifnJ'YIL i11EJ1.b:;nBu 

nun1-;-;:;:l}mw1.:im1J.Jus1B\ilnvvil 'yjJ.11:;aJ.1. 1i.i1iii'L, '\111.1n11fat.1wnuflnmJ.Ju~1\il 1 'IJ'il-1 

.ia\ilnnJ?l. u:i~'\11 Sigma-Aldrich v:!ll.l'lU'IJ\il'l'UA1l~fJ1'111'J1\il 'l vlLiii111l1Jv1nn1'i11i-111J1'1~eJn7'i.1m1'a 

awih,l'lu. 111i:)1'1U71'1ft'1'1Ju'11u.i'1'1JB-11'11uLLr-lun11u'l,,i<1Tl<171'11U'Uuf117J.JL'Yii1L&\J.JLL<1:;-uBri11'11J\iln7'l 

'IJ11J. a-111.1a"1Jii'Ylt 2004 u"l~YI Sigma-Aldrich. <l11'lJ1i11111,h1.11hi'ii1n\il<111'1'l1Jn7'l11imEJ11.1LVhtr1.1 . 

'l'iu'ii1n0fl,1J.J'lU~\il'IJuU 

ri1wrun11WmL<1:;~\lll'U1LYl1i11J. 'b11v1'1'l'iLU'LlfJ71uu1ui~u'U v11mvlu1\il~'U'j:;,1-1At'U 'l-



SIGMA-ALDRICH 

Luni'l11'Utll;Jl1fl'l1:IJ'Ul1tli11Jl1J 

d ll d ..., ,::,j ,,,..., ll 0, .., (I I 

Vl:IJ'li11'Vl 1 - 'Ucll;Jl1Ln1J'ln'\Jl1TiLfl:IJLLl1:;'U,~'Vlr;/c.J'ili11LLl1:;:;Jl1)'il1VI\J1tl 

d "' .., " '!Jl)f.Jl1111rn)J'l'j SULFURIC ACID ACS REAGENT 

51526 

i'uvlviuw: 16/DEC/2004 

1iJvlLLITT 'U'Uul;Jl1a1~111: 05/APR/2004 

iu 1.5 

m,nn 91/155/EEC 

llfil1J.1~ 

11~,;;'Vl Sigma-Aldrich Pte Ltd #08-01 Citilink Warehouse Singapore 118529 

Singapore 

L'UBTIYJ';flW'Y)N11'J1'1JJQ11 It 65 271 1089 

lli'Jl111: 65 271 1571 

d ,. 1 " d ~ ..J Vl:IJ'lRVJ 2 - u'1flu'l::m1u/'Uell;jl1LnEJ1nuc1'lt1Na:1J 

d "" ..., ' 
~j'\ 

SULFURIC ACID 

~ H2SO4 

~ 

7664-93-9 

E:_o_Q 

231-639-5 016-020-00-8 

1J1V11JQ1:IJL.fill-\1 98.08 AMU 

d " "IJg)'Wj),1 Acide sulfurique (French) * Acido solforico (Italian) • Battery acid * BOV 

• Dihydrogen sulfate * Dipping acid * Electrolyte acid * Mattling acid 

• Oil of vitriol * Schwefelsaeureloesungen (German) • Strong inorganic acid 

mists containing sulfuric acid * Sulfuric acid (ACGIH:OSHA) • Sulphuric acid 

* Vitriol Brown Oil • Zwavelzuuroplossingen (Dutch) 

Vl:IJ'll11vl 3 - 'UBl;Jl1LMEJ'lll'Uil'Lllll'i11J 

'UeJ,JtJ,1 .J1V1foil'IJyi'j11J_ilil:IJ'lf\ell'JLL;;J:;~,1 LL 'Wl~ellJ 

vh 111Lni11Llc.Jl11 VllJelV1'1'iiJll .,,, ' 

Vl:IJ'li11v! 4 - :IJ11'1'Jfl1'l'U.ij:IJ'W1J1'U1l1 

d 

~ 

01,Wl\lll.n'IJ1'h.J, 1i½li1ur-i't11v1uvlvlihnml'IU1i1'Vlll. 01luV11f.JL'il 1i½m1'U1l'JV17l'Jh, 01Vl1f.JL'iJ<i'11J1n, 
V V ' 

1,½min~L'v'IJ. 
d .., .., 

~ 

1umrilvl~ni-hv111',1, 11-1.'i1s1uun1ihml11.filrn1m1n VU'IJL,mu~1s11'.iutJ 15 in~i. ()u111Limrn::1us1,111v! 

L6u1.Ji111. 'lu'r'l'ULWl'Vll'J. 
d " L:1Jill111L'U1\i11 

1uma1vldhm, 1i½ti1s1'1hml11.filJ1rulJ1n LUunmuv1s11'.iutJ 15 uTvi. Au'1LL1.Jl'vl11iliti1,muv1,1 
L'Wl'JWW tl'ltJ1iiiJ1ilmwmu~unmmrn,nnnum,111s1ti1s1, 'lu11'ULL'r'l'Vll'J, 

d d ~ 
L:IJ il..JJfilJlill 

Lflun~ur\'LI, 1V1'1-iiti1u1uu1n 1t1mruvl~l11tJv1if,1il<1iiiutj, 'l U'Vi'ULL'W'Vll'J, 111l.J11h 111u1L~t!iJ. 

V1:1J1Rvl 5 - mmnTm1,N'il'IJL'Wlis1 

i;lJ]7'J:;'lJ1)'1fl'lJlri'h1vi 

LUiJi111v1ml'ltl11ili~lJ7n Lfluan1<1111v1LU1Jc.J,m::L~tJ111 uWi1111iii111l"'1. 
',j V ' , 

14tln-rnJNSJ~ 

LVl:IJ1:;au: 1J.icin1VIJJ. 1-iim'lvl'UL Y1lis1vlrnm:::m.1nu<1m1:;,mJ 'lv1Lnvil"'1, 

1J.imu1:;au: iX1u1iiJ1. 

011m~EJ,1wru.;;_ 

il'Lllll'i11'JLil'W1:;: uciut1fl1iJYi~uunmmc11iliMm:rvlLn111l y,j. 1111~ui:'.f<1num1~u 1m,riu 111Ln111l Wl\11, 

.il,)JmciUB-lD:UTilf!'l:)~11:11\!-.!J:'l.fil 

<11:IJ Lfl ~ u,'th l'J 1111Vl1f.l 1, LL \JU fl'>'U'!1 \ll LLl1~ Liu r-i'1v1'l-ii{.lu, ll'LI L yjBUB, nu 1111 ~ui:'.ri1 nu 111V1ifaLl1::: \imm' 



Vlinvivi 6 - mvi-m1,Ldvilqu~rnvim,V1n~1'lm1 

'1ivf11'lul)u~a1V1fol!flfl<l11.1mru'Yi:v10 1111v~11V1'" 

uYWi'lf11J1lumnnu'iL1rn. 

j5Vil~O'\JJll'J~l,M'.\J£lfill 

m11q1.lmrihh EJV11u liiLL uumu~vi, '.i1l'1L Yll\JYl LL<1::11'1iiuu1,LL uuV11.11. 

JJill.11.-vi11)1111:<1::B1r1V1.i''1 n1'jumUm,1 Vl1v~1'l mi 

n<11J\il11JUtJ'U11ll'\fo,i'fo1'lJV11lltl'IJ, l17Un17VI, Lnuhim'IJtl::!UVI ll<1::,ein1,riTi}\l1, 'l::!U11J1l1n7fl1u 

u"lL 1ru1T~ LL<1:!il1'1.i1LL V11l'1vi,nrn n~1'l V1<1V1'1'1'il1miiuc11,1J1JnV1lJ\i\LLi11. 

Vlln\i\vi 7 - 'UBUl]U~m,1'1ii11'lLLc1::n1,Lnufm,11 

iell!lju~o1'iliIBTI 

A1LL'IJ::1.ha1V1fon1-;i.Jliu~vlumJ\i\JlcJ: 1l811.rnJhLm1,i,:::L\IIUL'U1l1.l. ,:;1-11J01h1\-ii1m, \ml 
f:J1111tfo, 111:'lmirnh 111~m~u-1n1,1tlifo<111Ltlt1nmmu1111B~1111<111JA{1. 

ownu·fo1:11 

i1.rn1::a1111fom,,nu: iJlil1vfmJvi. 

m,vlL'ihnu1:u'ltli: Bci11vi~m]1 

d V V ·" V ..J VllJ'l\i\Vl 8 - nTrn1UfjlJn7W:w:,1ai1Tl/ n11·uv-1nu<1,Ul!flfl<'I 

OJ'if\J'U fltll fu3film..'ill 
~nu,ihnml<l:!iJ1'1111'1\i\1. 1-iJ1 '\J~~\i\fl'ltl\17'.iLfl:Ul Yi11Tu. 

~1:1ru::~1'hJ 

Yi1A11lJ'1:!iJ1\i\Livr:i1vlL i'.lu'Uf1B'\J'UllJ11 m Vil!. i-1,Bsl vhvlL \'.Im,. '11'11 V!<'l:;B1\i\Vl'1'1n71'1l-J~'1. 

~©si1n\i\n1,·mil12 

1.h::LYlr) 
' d 

.llllfilmD i.J,::1nY1 fil 

LUll<l'\.l\il 

11.lll<ltl\il 

hill<ltl\il 

lil\i\,i'1n\i\nTD:;\U\i) - l\ilt1ll1fo 

' d ll'VHMYl:i.n 

OEL 

'u©,i1n\i\n1'j1::Jii.a.:..wv1":uu 

' d LlVHNYllJ1 

TRGS 900 

'U1l'1'1ln\l1: = 1 = 

.ii.Y1~1n,inTmLil\i\ - uufus.1 

' d LLVl<'l'1'VjlJ.J 

'Utl'1'1Lnil1: I< 

:n0,i'10001,'j::1uvi - 111L\i)'\J 

' d Ll VH;NVllJl :lill.0 

w12 
TWA 

NDS 

NDSCh 

NDSP 

'.lill1l 
OEL 

'IJi'.llil 

OEL 

LLV (Level 

'fi\i\,i'1nvinw;::LU\l1 - i11i1L'1JiJ1lL<l1.J\il 

' d 
.IIY!fil'.Vlill 

OEL 

'UiJ'1'1Lnll1: E 

'uv1,i'1n©nwi::,il© - a'1nQ1.;1 

,d 
ll\11 ,NY! :IJ1 

OEL 

J.fil..l!illij1Q'\J~'l'U'.\J£lfill 

M 
OEL 

'.lill1l 
OEL 

fil 
1 mg/m3 

fil 

1 mg/m3 

3 MG/M3 

1 mg/m3, E 

fi1 

0.2 mg/m3 

fil 
1 mg/m3 

fil 
1 mg/m3 

tb 
1 mg/m3 



nT,i1,Nnu'V11'1L~hrvmi1'il: Lfl~tw1hEJvrn11v~d1un1,·hnmlmrr.lJ 

n1'i'U,N!l1JiJv: ~,iJv'UiJ\il~'V11J'11'lLfliJ. 

n1'i'UtM171Jvl'Nvl1: LL11Jvl1LL1.J1.Jf1vmnml~{fo,n1.1m1Lflil. 

n1,i1,Nn1J'i'!Lfl'l,J: LA~v,1Jv,nmn'i1 (8 il1 Ltl1.1mh,1uvtJ). 

'V1ln\il~ 9 - !1lJ'U\il'V114Lfli:JLL&'l;;n11'.lflTW 

'1Cl1\J;;'V174n1tlfl1'V'I: 'UiNL1'1<l1 

§1).l'U\il 

YiLv'IJ 

~li1Liiiv\i1/'U1'1n7'iL~lillil 

~liJ1,li;l1)lJLVll11/'IJ1'1n71'V1flvlJlVl<l1 

~m11.J'lvl 

m1lJ11h1 

QruV11JD<)nviV1'lvl,'i1vv11.1L,N 

<1lJ1Jviuvn'll'lv1'1J 

<llJ'U\iln7'i'l:::LiJlil 

tfilil,j1171iln1'51:::LiJv1 

F111l.lii11.11v 

ClYi ./fl11lJVl1J1LL UU 
'1lJU'j:!ijVJl3n7'iLLU'1,111.I 

fl11J.l'V1\Jlil 

fl17lJVIU7LL 1.11J'U1N 1v 

fl11J.JL 'Ul.l'UU 1B'WL 111m~v~lJi11 

.m 
1.2 

100 °C 

10 °C 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

1 mmHg 

1.84 g/cm3 

N/A 

21 Pas 

< 0.3 g/l 

N/A 

iJm1n111:;LWJ N/A 

fl11l.l'V11J7llt11J1U<lfl7YiLU1Jntjl.lnvu (bulk density) N/A 

QruV11Jfa1<no\ll1 

~v1ci11.1~v~\ll1~1~:::r11v 

a,whu'llv~J1 

N/A 

N/A 

N/A 

fl11lJL'VlJ'Ui.l: 5 g/l 

760 mmHg 

145.8 °C 

25 °C 

25 °C 

LL'i'1i/i,i)1 55.1 mN/m 20 °C 

nT;\171 vlW7 N/A 

'VvljilL1Jv1Lvi~\il N/A 

n111;1:::1;11v m11;1:::mmh <l:::mvHi. 

111mv1vi 10 fl11lJLi1118'l'Lb<l:!fl'l1lJ'l8'1'l,,i.ii.JBmm 

rl'.Illi.l<lliV'i. 

L<lnl'.l'i': L<lli,n. 

<1m1:::vim'lv1~m~v,1: F111lJtu vci11iJ1,-ii1m'Uu::. 

111,~ATlVl~m~l'J,J: L1.J<l, L£J1r1v\, '11'iUi.lVl'ltl L'U1fl1.1hilrlin1.Jfl1'll1.J\i1, fll'lvl'lvi, ~r1fa1.1v1, 1ulvi'l\11 

Y1LA'i\11, 1'll,n11.1v'i, ilflfl11m!l1.,v\, '11,r11vfo1V1v'i, LUB'fal.l,n7LU\11, 'l111mL'ili.lLUvfavn1'llv'i, Lv1'llv'i 

LUB'lfll'lvl'ivi, l1.1lmi1L'Vli.1, Ylv<1Ylv'l'1, Llm:11.11ml'1. Ln\ilu5n1v111.1LL'i'11l1.J: 1'llLflilLYii.l\11:::1v1B1J 

1'll1Ami'iu'Vl11uuvvn~l.l, 1ulmtv~l1 Lvilu, rnn'll:::~L'Yll'Jl.l 11il'llm'llv'i, LL<l:::vlm1vlvfa(111) vvn1'llv1 

hm:.:~Ltluwm:::LBV\il 
"" ..., ,,.,, d""' ..., 

t:.l<lviJl()J'l'lil'U§>11'J'VILn\il'i11Q01';ia<l11J\il1 

t:.J~\ilJ1ClJ'l1'il1J\ll'i71'J~Ln\il'il1nn1,'1<111'Jvl1: -ifmvlv-fovnl'llv'i, LLn,ilvlmL'il1J'Ufl1vlv1. 

L 'V'l~Ll.l .if\ w11-u'u~1 'UUBU m1v 

L'V'l~LlJBflw11-u'1.1~L'U1Jil1Jvi'a11J: ,:ibJtnvi 

d ll "" Q Vll.11\il'VI 11 - 'llillj<i'Vl14'V'l'l,/l'V11J1 

Vll.111,ILWU RTECS: 

TI'l,/LOl'J1.J'V'lill,! 

LOSO 

m,1.J1n 

Vl\j rat 
2140 mg/kg 

WSS600000 



LC50 

fl1'j~i1)11))J 

Vl\j rat 

510 mg/m3 

21-1 

LC50 

fl1'j~i1)11))J 

v1\j mouse 

320 mg/m3 

21-1 

LC50 

n7'l~vlvllJ 

Vl\j(i):!L1l7 

18 mg/m3 

-iimfon(l): 'llvv1, vrn,rnn, Lm:::,:::1J1JV11EJh: n11L'll~m,LLuml'i'W1, 

:iL~fllilTWOJ'l'l:;fl1mf.@..:l. 

m,m 
m:;v11EJ 

0.25 ms 

-iiv<1-1Ln(i): ,:;A1mFiv-1vci1-:q'WLL1'1 

m,m 
n'j:;(,)11) 

s ms 

305 

1it1ii,Ln(i): h1 

mLi~Ml'.lllil11.illTI 
<11,ilriu 1l1Lflvleltlm71'JilE!1-'.1'511JlL 'l.:Jvlil Lnmifon, 'j:;1J1JYl1,L~'U1,nl'Jh<11tl1J'U, m,m, LLa:; 

1'.l1VIU-1. n7'l~vlvllJil7,Yi1ti:iLnv1nTiVli1\Ln~,'1Jil,nii1:1JLi1il ilnL<l1J n7'l1J1lJll7'1Jil.:J larynxand bronchi, 

chemical pneumonitis LLa:;mn1,1..11ml1~'\Jt1v1. il7n7'l~Lnv1,1nrn1Mfo,milv1'il'llilLLri flimL<11J 

fa'U, 'lt1, V11EJhiiLli,M, V1at1v1<1lJ(l)ilt11Jt1tlm<1u, V11c1h~. '\J1v1~\fl~u'l.i', LL<1::m1~mJ. LY17~'Yl'l71J v, 
'bJilrn,m1'il'1il1J<llJUAVrnLAii, vi1-1-i1,rnc1, L1a:;vi1,.;:;1,11Y1EJ7BE!7,a:;1Eiuv1~n1u. 

1[1YIJ4~'lefi'fo<lT:i 

n1'lii:1J~aY11,i'.1-mu": vh 1 TTlflvlllr.J<llVlif. 

n7'l~vl<iilJYl1,i.11v1U'1: B1iJl'U'UiJ'U(i)'l11JV17n~n~v1'8:1Jr-i1'Ui.11v1u.:i. 

n1,.¾'m1'<1Y11,vl1: vh111Lnv1LLi.m'lV1il'. 

nTi<l\il\illJ: a11ill'i11 i:iL il'mnu'IJi),:JLnmi'.iumrn:;u'h 1ruY11,Liii1.Jv111J 1 il~1'1.J1J1.Jnnl'i1m1Juci7,'l'I.JLL '" 
" '\I ' 

mn. t17,L'U'I.J'W\,11'11n~(i)i1llJ. 

nTrnih1n1.J: i)1,Jl 'U'WiJ'I.J(i)'j71JVl7nnliunu. nTifl'I.JL 'U'Uu:!lmruL~num.1i'i'n hivh 11111,vnu n1lJJLn(l)n7'l 

,h'i'n. rnnhiint11,Yi1111Ln(i) chemical pneumonitis ~,LL<1v1,111Li'.11.Jlil1EJil1n~1u1mJ1~'\Jt1v1LL<1:;il 

ll'iilvlililrn.nn ll<J:;iJ1,1i,v11EJ'llil. 

01,hi'foaTmuuL3v~, - rit1:1J:;L~, 

t'-J<l: <iTun-17'1.Jl~cJL 'lAlJ:;L1,n:;V111-11.h:;L Ylf'I (IARC) 1iliri1Yl'I.Jvl11n7'il!i1'51J<l:!i:JB-1'1Jil,l Vlal'IJil'1mvlilU 

\JYl~1Jm.h,LLri~-:iiimv1.ifavh:!lnt1tjli11cl1T'U ,i:;ni)lJ:;L 1,1 t1A'U (nzjlJ 1). 

'l1EJzjili17'lOBlJ:;1~,'IJEM IARC 

..i1,i'u: ntjlJ 1 

filllil.I\Jrl1'llL1JULit11, - Oil0110~1l'l'\1Y4 

v11;lll!'JlJaL(l)iJ'1 

4 MMOL/L 

'IJUv1'1J,NL'IJa~: t~'l'li 

nT51Lm1:;v1Y11-l cytogenetic 

'l"u JI u , Q:p,1 1IT'iJ&l.'.i.1)LL 1J1JI 'lil'.i-l - nv1'l 

<1tJzj: m:.:v11u 

'll~mru~ri1,.-,uv11 t1'li1,L1<11: 20 MG/M3/7H 

1c\Y11,111a1,: rn,~v1v1lJ 

nm~Mfoai,: (6-18 i'u '1Jil~t11~m,.n) 

r.Ja: ~,!J'U7n7,1'.lv1'\JnllitL uual'1t vn:;: wu1..1ni11lJL iJmLa:;lm-lm:.:~n. 

1'1lJ1\ii~ 12 - 'Uill,j<!Ltfl-l'Wl1Fl'W 

hiii-ifm;Ja 



vtm\il.vJ 13 - :u1mnTm1':lrh5'1il 

Q1101'il11.<1TI 

<1:;<11tJvt1ilC-Ji1:U<111r'i'ui{11'i1c1:;mEJzj'1lm'.i\Yl'liifLL<1:;Lm1u1mLmi11'iLAiJzj.;ir,\\il~.:iLA~0,Lm1'i1<11EJm1 

A1fotJ'UL rltJ<l\illJl'lYi1:/bL<l::LA~il'1'Ylvn. 1 'Un1'i fh'ij\il\171r,\\il\ilil011u1n11 f11'ij\il'l)f.j:;zj,m u1.h:; n0i.J 

,:n11'r'l. 111m1'il<11J1.J'U1Ju,r1uvi11.1~-1Ln\il'11JJJ'll1J,1~u1l:lmrn, 'i'~ LL'1::vft1,fo 

VllJ'l\ilyj 14 - 'Uill,jl'lll1':l'U1Ja'1 

B.LD.LAfl.B 

UN#: 1830 

U%LJ1'Vl: 8 

PG: 

:il0.vJ1'ii1unTi'Uua.:i: mlil<if<11hfo 

vtlJ1EJb<l'll IMDG 

UN#: 1830 

1.)-;:;LJ)'V); 8 

PG: II 

zjrJ.vJ1'1i'lun1'>'lJ1.Ja.:i: ll1\il'Uc\~11n 

lJiaJ711:;\ili)'\!l:;Lc\: hi 

:UiaJ111:;,iiJ'\!l::tc1.ffu1m11,1: hi 

lfil8 

UN#: 1830 

u-:;:;LJ)'\11: s 

PG: II 

zjt1vlHi1unTi'l11.1ci,: mv1.ifa~1:in 

n1,m1~bLUU1Jv,nuBum1v,:nnnT,~\il\il:Untj:u.vJ 1: hi 

d u d ,.,, v o 

VIJJ'l\il'\11 15 - 'UBl;j<lLnl'J'"JnU'llvll1Vl'U\il 

.DJ.1..~1111JillJ2~1,[l}']_filj_:;n11~0ua1n01:uB1i'1'll!l..,LJ;!J. 

L<l'Ul'l'llt.hnn ANNEX I: 016-020-00-8 

NOTA: B 

~'1U'1Uulll'l'l1mi'.luaum11J: C 

nlilni,m. 

R: (1ih~1J111UA11lJU<lil\il/11J) 35 

vh111Lii\ilmmlV1ii0~WJ'ULL1'1. 

S: (1i1b~1J111UA11lJU<lil\il111J) 26 30 45 

1umru.vJl'ihm, 1m'IJtl11.fh.11rumn.\'1'1utln'Yl1J'YI LL<l:JU11l1:17LrnV16. 'M1lJLr.\lJtl7n'1lUC-Jl'i\ill10J'l'li11viEJ 

LM\11'!11\il. 1umrilvhiilil~'Ur.\LV1vj vt1m~1Jfl'inli.Ji1U1EJ, 111u~n1:11LL'r'l'VlEJ1\ilEJ\il11J (t'hLi'.luluM1viLL\1\il'1 

umn'l10.:im1vi1EJ). 

'U ill,) l1b il'\f'l1:; 'U 0'1\)'j:; lYJfj 

WvWU 

WGI<: 

'11'1b'llil~lL<11.J® 

1.h::L/l'\!IA11mi'.lurh;'Ui)'1<11'1b'llilfaa1.1ii\: 2 

1.1ilintl 

vt:u1ma'Ui.J-:;:;n1A: 67082 

d V d 
VllJ1\il'\!I 16 - 'llill,j<lil1.J'] 

01:;foi.J:;:::111.J 



i V'U~l ~cl11'UclA11lJ'U1,\Jl'UiJf111l.mnill,M llMbHiuifui1LV'U'UcllJ<l~A11Jrl'l\J<ll.J1J, ru iL<l:i~, 1-ut ~m vu 
LL 1.11'\11"L vhi1u. 'UclA11lJ 1 ULBmn;Gm,nnm,lJi~iJB~1 'UU'il;uu iii:\:/ 1 il'liif 111Jvc.J~\i1Jlf;\J'VIL\ilm.h:mcl1J 

111Jn7'i1:!JJm:!1,A11lJU<lcl\i1JlfJ~L \lllJ1:!iilJ. 1iJliliLi viunwrutJ,:;nufjClJiilJU~1,1 'l 'IJcl, 

c;i'\,1iiru?'i. u':l\:'fvi Sigma-Aldrich v:!hifo'IJv11-iffi1L~IJV11fJ1til 1 ~di,1tu,nnn111-if"1uV11Bn11c1J..1~<1 

'11'i'U1,iliu. 1-« ~\ll'U1\llii','IJB'11 uci-:i'IJ ,M\11 ~\J Ll~U n7 'i\J'i 'i~ii1 'i'11Vl1\J'U\Jfl11lJ L -iilJ L~)J Lmdfo ri1Vl'U\il nTi 
'IJ1fJ. '1~1'U~'IJ~V1ll 2004 1J':J1jV1 Sigma-Aldrich. <l'1C\J1tilL'M,hl'U11iJ'ii1n,1ii1wfon111'if1m11uLvi1i1u. 

:lli:L~JD~fl1JlJ1UN~~w 
1i1V11'un1,'i'ilmL<1:!~\lllU1Lvi11Yu·. 1:w1\111-udJu1n 1ui'.hut'iuu \111mYlu1,1~\J,:;<1~A~U 1, 

SIGMA-ALDRICH 

LBnm,-iiBl;j<lfl11lJ'U<lB\i1JlfJ 

,J V .J .._, q ""'-., V "" .., e ' 

vimv1V1 1 - 'IJBl;Jmnv1nu<1THAlJu<1:;m~V1r;J1>1<1!ilLrn::v!il'il1\IIU71'l 

.J ""' .., ' 'IJ,Jc.Jf},l[IJ;U?] 

\IIJ..111'/b<l'IJ~~l')Jlo,l'I) 

CITRIC ACID, 99+% 

240621 

1u~-wml: 12/OCT/2004 

1u~LLnl 'IJ-ueJ1Jmh~v1: o31MAv12004 

iu LS 

J..11v1n 91/155/EEC 

Sigma-Aldrich Pte Ltd #08-01 Citilink Warehouse Singapore 118529 

Singapore 

illi)_{(V11f1'\lfVliht1'.i'IJ1l1'.11lt 65 271 1089 

65 271 1571 

111:i.m1-vl 2 - ll-1A'll1:m0u1-ii0l;jat~l'J1nu,bum1J..1 

d .,. ..., ' .!J:iH:J<ll')flo,!'VI 

CITRIC ACID ANHYDROUS 

.ijfil C6H8O7 

lb_111unfoLFlf]<l 192.12 AMU 

£:As.Ji 

77-92-9 

JI__Q_Q 

201-069-1 

Annex I \lJ'll©'IJY 

None 

d • '.!l0'\l'l01 Aciletten * Anhydrous citric acid • Citretten * Citric acid, anhydrous * Citro 

• 2-Hydroxy-1,2,3-propanetricarboxylic acid * beta-Hydroxytricarballylic acid 

* Kyselina citronova (Czech) • Kyselina 2-hydroxy-1,2,3-propantrikarbonova 

(Czech)* NSC 30279 * 1,2,3-Propanetricarboxylic acid, 2-hydroxy-

d V d .., .., 
111J..11,1vi 3 - 'IJ0l,!atnl'J1nu0um1l'J 

V d'{ , o .., V , ( ' V 

.'.l!.l!j)_1J~<l1\IIJ1Jil'Wl']11EJ\i1ill.J'4l:!l'JLL<ld)~L\'.ll'ljje)lJ 



l~l'Mlililn7'iLn\ilA11llllil'J1,111'JilVWfULL 'i'11ililv11'1v11. 

d 
Vlll'l\il'Vl 4 - mmnT,tl3iJ.J'l'lV1u111 

~llitl'i: 

C11i'1\il\ilJ.JL-l11hJ, 1iX&111c'.itl1vhivlvliimn1P11.J11l'Vlil. n11ihnvh 11Xn1'i'll11JVl11Jh. t1111111Jlil,hu1n, 
'J " ' 

1i:fuun'!lv,1u. 
d V V 

LJ.JB?IJ.Jr,@rn 

1 umru~til.lr:f<ln1.J<111, 1 iX,h1i-11111-u-1viuvitihv<1~LL<1:;1l1tJ"lmrumn. 
d ., 

LllBi;J1':iL 'tl1\il1 

1umruvli1'11r:f<1nrnm, 1,,\'ti1s1mti11vtl1tl1mrumn LU1JL1'11ilt!1'11.JtlV 15 1J1Vl. 
d .,, .,. 

LJ.Jilffi'l'WO'U 

Lifonli'Un'U, 11111-iftl1\J1'UU1n1-umruvl~U11Jvlt!,U<l~tltj. 11.JYi\JLL i'<VltJ. 

Vll.11\ilvl 5 - ll1\il':if11'if11W'ilqjb'l'l~'1 

p~ 

mm:;all: 1;1:;uu,il1. Carbon dioxide, r-rnAiiLLiXs 111'iuh1llvlL111m:;<1lJ. 

fl.J.Jl!l.~ 

il'U\il'i11JLU'l'l1:;: Ullil1Jf11'U'Yh1,mnm1111J11'1<1.i111::vlLn\illyj_ 

;p.Jo:,0H.lt11nu'V1Lf)):lri1vd~~ 

'11lllf1~tl'1'1l11Jn7'i11111'/ 1 'ilLL 1.J1.JA'.i1.J'lj\ilLL'1:;L~ilN1ffi-ifi.lu'1 ll'U L ~BUB'11l'Un71i!'l.lc'.i'<ln1.Jth111-u,LL<l:!\il1'1\il1. 

Vll.11\ilvl 6 - ll1\il':in1aL~BiJ,pj~LVl')<l1'iVln{1'l1111;1 

15JJiNOJ.JJJEJ'UeN~ 

mll~tlmn1~1v1111EJh, LLiumiJ,nu, 1!l'1'117\j'llEJ7, Lrn:;~-1iJmrnLL1.JUV1t11. 

15•1:;;vi1t1~ 

n11v1, 1nul1lun,m11:;1un111h\1v1. 111llm~vs1n1111i11i:fiilurl,1m:;,1v. 1:;u1vmn11'!1uu"irnui1u LL11:; 

ti1,vi1LL VIU'1Vl.11,1111n~1111111111.i's1,1mnu,muu nVlll\ilLLti~. ' 

Vlll1\ilv1 7 - -uBtl!]1J~n1,1-ii<1Tm1;1:;n1,d1ufai,n 

iatli]1J~o1'.i 1iia1'.i 

A1LL'W::-u1.!1111iun1,,J~1.J~v1tlml\il.fl1J: mh1111111vLil1~'UL'U7'li.J. 111llm~vs1n1,<1l1c'.i'<1nums1\i\1, 

ih1,1-u, m1::Li1mh 111llm~vs1n1,11'lfo1111Li'.Junm-u1-u111'itJ'l11111muAf,. 

n1,d1ufo1,11 

<1m1:;.J1111fon11Lnu: U\il 1iX11iJV1. 

Vll.11\ilv1 8 - n1w1uriJ.Jrn,<1mTam-;/ n1,uv'1nua1u'4AA1;1 

n1'if)11.Jf!:uL il,1f110]'il.l 

i1nu1il1lllJLL<1:;cJ1s1ti1s1\i\1. l'\tJ'1foA~il'11:!1.J1Vil1n7f'1. 

~'tlan1,1ru:;~1'hJ 

<11~1,Xm;u1\ilV1{fon71i(llr:fl1. 

LA~B'1UB4Q1,Jfj'l1J~ 

n1,uv1nu-vi11,oiuV11vh: LA~u-1-tl111V111J 1 .~e-11-unwi'u,v, 1\ilV'l)l 

f11'i'UB4fl'UiJeJ: ~'1iJu'tl'U\ilvlVl'IJ'11'lLAiJ. 

n11uB, ll'U\il'l4\il1: LL 1'U\il1LL uu /fomiim\~i.lu-1 num,LAil. 

d IVQ .cl 

Vlll'l\il'll 9 - <lll1.J\il'll14Lf1l.lLL'1:;n1t1m'l'l 

an1:1ru~l)11J1.JtJn 

mnu~V11'1n71J.n1'1'l: 'l!tl,LL~" 

<ll.lV~ fi1 _ru 11ruY1JJilY11BA'lJl.lV1J 



rhv'IJ 

,j\i1L~ilo1/'IJ1-lfl71L~il\i1 

,j\i1'v1<lillJl 'v1<l1/'IJ1,fl11'v1<1ulJl 'vlr\1 

~\i111'lJlri 

A17lJL11vi 

,iru'v1JJii~ni\ilil1vili'hvviurn, 

<11Juii1vvn'1l1vi'll 

<llJ1J~fl7'j'j:;\ 'U\i1 

~vi~1n.inw;:::Luvi 

F111lJiit1'lB 

rl'Y'!./A17lJ'v1t11LLUtl 

'1lJU'l:C:~Yl'ilfl7'lLL U-1'11tl 

r1111J,,,Gl'l 

A17lJ'v1t17ll Utl'IJB, 18 

f117lJl 'UlJ'Utl 181:::l 'v1Vd'lil~lJiii1 

tl\i111fl7'l'l:C:l'vlfl 

A17lJVltl1ll uu1 tl<li17YH 'Utln~lJllutl (bulk density) 

,irn111IJiimnviii1 

'1\i\'11tl'IJB,ii1i1<1:::<171'J 

<11ilci1t1'1JB-1tl1 

Lm~,,ib 

m-;ui'lrivh 

'Vtll;J<ll1J\i1l\i1~\i1 

m1<1:::mv 

m.n\'1vl 10 - A11J.JL'1iiV'lLL'1:;A11lJ1el_,'b,i,:rt.J~ml'J1 

1aii1n u1ii1J1. 

N/A 

N/A 

155 - 157 °C 

N/A 

N/A 

N/A 

N/A 

N/A 

lli1n-i1: 8 % 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

a11vlr11,1-1~m~v_,: iii1uun<illv1i, L'U<l, iii11i\i1'll, 'lt1Lmv1. 
Q V ,v ,.J $ ,._, 

Hi'lflilllL'!'l.Il.1ill.TI .. Vlliilfill.J.illl.U.lill.'.lli.m 

f.J~\ilJlt1J'l'lilt1m1vvhn\i\'il1nm1amviii1: A7fout1J.J81Jun'l'Ulil, mfout11\i\uun1'lJ!1l. 

1 Yl51m1 fl ·n'lJ'i1'u~1 u:u5um1v 

1Yl~L:wBfl'iL'IJ~\JviLtJu.rum11.1: ":;hilnvi 

'11l.11\i\iJI 11 - 'LJell;J<l'Y11,'W'i,11'YlV7 

mmn.i'IJ RTl;_C:-5; 

fl..1:1.illl'l'U'l"lil'U 

LOSO 
vi1-1\J1n 

'vl\j rat 

3000 mg/kg 

LOSO 
1 uL~u\j'Uu~viu~ 

'vl\j rat 

290 mg/kg 

LOSO 
O\i1l'U11tiffl1wu-1 

'vl\j rat 

5500 mg/kg 

GE7350000 

-iimfon\i\: 'l.iuvi, m1-1un, LL<1:::1:::uu1111vh: m1L\J~m.111\J<1_,5t11. m1,\J~1J1JLL\J<1_,51.J'] 

LOSO 
Y11,1.hn 

111\j mouse 

5040 MG/KG 

-uuii',Ln\11: Uill'I, m1_,un, i1<1:n:;uu1111vh: m1,tJ~vuL,'l.1<1,15u1. m1LU~1J1.JLL\Jm5u1 

LOSO 



1 d ' " 'LIWB'4'1JB4'VliN 

'v11;! mouse 

903 MG/KG 

LDS0 

O\i\L i11V1i11v11Ys1 

v11;1 mouse 

2700 ms/ks 

-iiml1Lnv1: 'Utlvl, \'1'rnBn, Lt<1:;,:;uu,nv'lil: n7'il'U~V'LllL'U<l4~'\J']. nl'lL'U~IJ'\JlL'U<l-1~'\J'l 

LDS0 

1u,rnB\ill~B\ilvh 

1'1\-j mouse 

42 MG/KG 

-ifoit'-1tn111: L~EnnUW(]&'ln'i"ilJ: nwifn1,1~m-frlITTB1:;vi'um:.;~uh\\n\ilnwifn. Utllil, V1114iln, llfi:;'j:.;\j\J 

v11v h: 'l'1JV71u<ii11. ,:;uuvrn,ili1.1u1v111: m,t tl~V\.ILL tl,M'1JB4 lm,11{1,1v1'fon11111,1u'1JiJ4ITTiJlJ 

1l1mu. 

LD50 

1umrn!iltfiB!ilvh 

m:;ITT1u 

330 MG/KG 

'UBit'4Lnlil: l~1:nn1J'W(]ilin1w: nwifnv1'fof.lflITTB'l:;\il1Jm:;~u1v(Ln!ilnwifn. UB\il, '\'l'i14Bn, lLfl:.!'j:J1J1J 

v11v h:· 1 '1ltn1 u'li11. ,:;uu'V174tili'LIB7'v17'i: m,L tl~ti'LILL tlc1,'UB, 1m,1111,1,11Bn1,111,11'Ll'UB,mBlJ 

'Ulfl7cJ. 

.fui~flv'i1:wn1;1:;fl1mA1U 

r'.11VI\J4 

m:;,hv 

500 mg 

24H 

'UBit',Ln\i\: m1n1'l,:;mmAB,BLJ74BB'LI 

m.:im 

m:.;A1v 

0.75 mg 

24H 

'UBit'4Ln\i\: WA7tllAB4mlw;uLL'i, 

m,vh1vfmii 

nT,vh1v(LL~: n11lv'ifu<11'ittlut1c111.11u1>1:iu'll11>1mmi,u1ilriv1v(q~LtiJ1mn\il v1n1,ttil~. 

i10~1.hm'l:;01n11'UlM0111iifom:; 

n11H(fo<1Ti'11lJ1'j(JfliJ1v(Lii111: iJ1LijlJ\.I. VliJ'1~1'1. 117el1Jvi'i7VITTiJ<17'ilAfiBUW'lJ. ~1'1,1\J4 

ilm<tu. vvh~wnu i'.i','lJ.Jiin11m1'il<IBU<1J.J1JM'Vl1,LflJJ, 'VIWi14n7V, LLfl:.:'V114Yi1'11'1'1V1u01-rn:.:L5m1~ 

01'LI. 

1n'Vl14vl'lv'ifo,m 

n11'1:\JN<l'Vl 7'1i'l1m1,: v1'il1111 v(\n\iln7'i'l:;f\1mAEMr'.i1VI\J-l. 

n11~\il'V:W'l'l141'.hmk B7'ilL{J'LIEJ'Llm1v1>11n~n~\il'lilJ~1'Lli'l11>1u,. 

n11'1:WN<l'V1141111: 1111 v(Ln\ilA11l.J'i::f\1cJLAiJ-1\il141111iJ LJ1'11'Llll .,,, . 

n7'i~ vl\il:W: iJ1'ill 'U\.IEJ'Llvl'i1Llv11n~vlvl:W. <11,ilv1'iJ'il:.;1111 v(lnliln7"l'i :.:A7VLAtl4~lL~\.ll~iJL:i'.itJn Llfl:: 

1J1l 1ru'V114lili'Llv11EJ 1 'il~TU\J'LI. 

n11na1.1nu: BlillU'lJEJ'Llm1EJv17nn~'Lln'LI. 

d ll ... - ' 'l,1:\J1\il'VI 12 - 'Utll;jlH'!M'\Jl'll'l'lJ 

1iJiHfol;Jfl 

1,1:w1v1vl 13 - :w1\il1n1,n11ri1iv1 

fl1'.iri1'il\il<l1'i 

11Jn1;ri1i\il'17"ii;iv1mB0~u'Jn1,ri1i\il'IJtJ:;zj,:iffiutJ,:Jnt11Jtl7~'W. fl:Jfl7Uv1~iJf.1'1"'171nUi1111<1:J<l1Llzj" 

l-.,,i'.il ~1M Llfl ~tr.111 'Lltmtmm, LA iJzj,, &'IA~,LA~ti.:i Lm111m mmmfo v'\JL vl ti c1 \illJflvl1'1LL<1::L A ~ti .:i 

~tin. 1~mTili:lt11J'UB'U.:JA1Jili11J~.:iLL1\ilflt1"'1JB'1'5JlU1<1nc11,1, 1'jj Ll<1:Jvfv,~'LI. 

d V , 

1,1m\il'l'l 14 - 'llt13J<1n11'U'L1<1.:i 



BlQLAfIB 

li.liJ1im1u 1 unwuuci,Y11,un. 

l'lfilVJJl'.lL.lM.!2§ 

'ti.!81Jm1u1unwin;ci,m,Y1.,L<1. 

l8I6 

11.1LU'WB1Jm1u1 unwuuci-1m-1v1n1F1. 

d II d " v o mYrnYl 15 'IIBlJ<1tn1nm.J1Jiln7Y11J\ol 

Jllli1LL1JO'li,:;1.n~ LL0:;n11~0il010\ilJJJA1~-1'll0, EU 

~4ti-1u,inF111JJtthJtJt1m1v: Xi 

<11,vlvh 1 vf,:ornmA,M. 

R: (11h~U111'\Jfl11JJ'Ui:lil\o1Jltl) 41 
,J ' - .,. ' ' l'iltM\illln7'lln\ilfl17JJl'ilUY11Vllt!1'11tlll'l'1\illl\il1'1\il1. 

5: (1~L~1l1fi'Ufl11JJ'U'illl\ol.lll'J) 26 39 

1umrilvlvihm, 1Y11-irtl1u:;mruJJ1m'i1-Jlllln11uvi LL<1:o'li'lm;1LL'r'IY1U. <11J.JtJ'limGh'JB-Jf1t1\il1LL'il:;Y1i'.i1. 

'UBlj'ill,lW1!;~JB,1U,:;Ll'lfl 

lc!BWU 

WGK: 

01,wuufarn-1\il 

'li,:a.nY1F111mi'.Ju~1,1'11lJ,1;fl'ilL'lJll1tt'il'Wl>l: 5 

Y1JJ1\il~ 16 - 'Uul;)'il~1J'l 

Luu~ L ~B17'Ullfl17JJ'U7-JA1Jilm1JJonAll'1 lt~hll:luefu11L U1.J'UBJJ<1~mu~11.J'ilJJ'\J'Hu LLr1:;vl-11-iit vlm i'.lu 
V V V 

LL mY11-JL vi1Ju. -1ft1m1JJ 1 uLcJmmilm,1nm1JJivlifo~ 1 ui.l,'luu LL<1:; 1 '1llilf nuc:.iiiA.nru'l11\olv'll,:; nllu 

nun1,w:iJm:;1'1f111JJ'U<lil\ilJ7Uvlmm:om.J. 1iJ'lv1LLY11Jn7,fo'll,:;nuf)(IJ'ilJJUiii1\il 'l 'IHN 

f.liilil.nru'll. u:;~Yl Sigma-Aldrich ,di.ifo'lJ\il HiA7L~vmu11il 'l vlL1ilil1l1J,1nn1, Hi,1u11'fon11<1JJr:f<1 

<11,-ir1,1 v\'u. 1 vf r;J11 i'.i111.i', 'lJ,N 1 uci,'lJ ,NY11 mLr.ium,u-;, ~ m., cliwi'u-irll m1JJ L ~" L ~" LL<1:o-ull ri1111J\il n7'.i 
'111£J. <1-111.Jii'IJiiYl~ 2004 u:;i:iYl Sioma-Aldrich. ll1.JW71i11vfcl1L1J11i.l~711\olil7Y1fon1,1-irmu11JlV1111tl. , ' " 

'Uj)~JQ0AJ1~1UN\ilYB'\J 

rl1wi'un1,WmL<1:;)1\i))t/1LVl1i11J. 1JJ1Y11'ULU1JU111Ju1mlt1t1 Y11clL~ll1\il')U'i::;Mf\~1.J 1, 



SIGMA-ALDRICH 

lun<11'l'UBl;ji'lA11il\J<lB\l1Jl1J 

1-uviil:wrl: 09/MAR/2004 

1t1~LLnl'U-iivl;j<1ci1~v1: 12/JAN/2004 

11.1 1.4 

i.mnn 91/155/EEC 

d ,, d ,._, r.l C\ V S, Q V O 1 

Vll.11\ll'Vl 1 - 'UBl;Jmnu1nrnnnr1mb<1::'\J,'l,l'Vll;jN<1mL<1::'il\ll",nV1m11 

d "" ..., ' jLB.Bfil]DJ]Jj)_ 

Yl:I.JJtlLi/l'lJNill]illlJ..'l'.l 

uWYJ 

AMMONIA SOLUTION MAX. 33 % NH3, EXTRA PURE 

05002 

Sigma-Aldrich Pte Ltd 1108-01 Citilink Warehouse Singapore 118529 

.!JJ.j,J_:fl_YJ_'.IfilTiillJJJ J 11101::; # 6 5 2 71 108 9 

ll'.l1fil1; 65 271 1571 

Vll.11\ll~ 2 - eNF!1.l,::nBU/'UBl;jmRtJ1nmilt1Ni1l.l 

d ""' .., ' 'UBN<l\111]0,l'l'l 

AMMONIA HYDROXIDE SOLUTION >= 25% 

fil'!L'lliilllll! ~ 

'U1 >= 70 

AMMONIUM HYDROXIDE <= 75 

<= 30 

.ijfil NH4OH 

11'.rn_'Will_:l.l.illQ.ll 35. 0 5 AM U 

~ 

7732-18-5 

~ 

1336-21-6 

EC no 

215-647-6 

Km 

231-791-2 

Annex I \<l'Uln'U'U 

None 

aj1Jvfo-1. Ammonia aqueous * Ammonia water 29% * Aqua ammonia 

d ,.. d ,.,. ..,. 
Vll.11\il'Vl 3 - '1lB~mm11numJm1£J 

'.ii'.tl'li'l.i1'1'1'jUiJ1J\il'i11J\ilB~'\,/1JLb,d'lLb'lvl-.'iB:w 

Yh11XLn\llLLr.mh,ii. LU1J'Yi'\,/:I.Jlnv1B~'lii1iivi1rnh 

Vll.11\i1~ 4 - :1.J1\il'in1'lUSj:1.J'Wl'J1'\J1i'l 

d 
L:I.JeH1\i1\i1l.lia1'l 

01~\il\i1J.JL'U1'lu, 1~v1t1~'lht1'l1.l~~ihnn11'1u1,rv1f 01bJV11t1h 1~nw1hm,rn1h. OT\n!Jh,hmn, 
1i\',i,in-ilL'il1J. 

d V u 

\:I.Jilol-H:/0£111 

1-umru~~nih,n1-1, 1i\'r11-1,1,int1i1tnl11J'lmrumn LUiJL1<11mhrumJ 15 1J1Vl. 

LDBmm. 11.lwuLLw'Vltl. 
d V 

Ll.lBi11'iL'U1\i11 

jf V d 
(l,l\1\L'1BLL<l::W'lL'Vl1'Vl 

1'Umru~L'U1\i11, 1i\'r11,t1i1tJi.l11.l":Jmrnmn L'U1JL1i'l1BVW.JBEJ 15 mv\. \ilB'lLLt1l,rh'lii1<11'lv11BV1'l 

LYitMWB lv1u1'ifi11iimLtJnLU~Bnmm1n'il1nn-uwwfor11-1. 'luwuLLWVl!J. 
d d ~ 

Ll-Hl O ll:U n'Y 

Lifon~-un-u, 11111-ii1.l1u1u,J1n1-umru~i,:htJ~ifoii<1~B~. 'luwuLL 'WV11J. 1,11:wvh 11XmL~!Jtl. 

Vll.11\i1~ 5 - l.11\il'i"n1'in1'iN'ilqJL'Wli'l 

.i]Un'i(lJN'ilillL'Wli'l 

mm::<1:w: Carbon dioxide, irnAiiLLl,1'1 1111ul'Yl:w~LV1l.11::mJ. 

r111lliiimow1:: 

il'U\il'i11JLO'W1::: UcleJEJA'l'\J'Yi'\j,J,Jnl.11m1J 11i1<1m1::~Ln\il'l ;,J . 

.iJ,-1,l!l.TilJUil'lQ1JTI\f1'\,l..fi]}'[fo~N'ilQJL'W~'l 

'11lJLA ~ B'l 'U1 £J n1'iVl1 £J 1 v Ll 1.JUA 1U~ \i1 LL<l:i Lt<l r'./1m-i/u,1-1 nu L viuu B'l fl1J n11 '1:Wr:;'1 nu ~1vtifom1:: \i11'1\i11. 

Vll.11\1\~ 6 - mmn1,1~uii,i1JM\Vlvj&111111n{11V1<1 

-iiBr11::;1.lijuM.i1Y1fo1-!Afl c11'.Yn:rn'1vlYJo 1111,&il 111a 



BYW'WA'\JBBn"iJ1nu1nru. 

ili~.'.l!lbl'.lJ,.filL'l 

<11lJ~iJnwhbm,m11,muumu11.i, 'iBW/17\p'I Ll<1:;~-1ilmnmuuv11J1. 

~VJ0'11ll4DJ'.i'UlliiliL1Ullil..1'.llllil 

11Jn11iJfofi1-vl LB'IJ iililJm.icJB'\J'1'1U'\J'17'J~\-1 n~1't ,,,,., L'11Jf)lJil.irn !J,'IJ,M ni,Lilirn viuv11'im~1J'1n7', 

U<lli\U<lBl'JLlfl<l\LBJJLlJLUl'J~).11nLii1JliJ. 11fam~vi'Uulvimnmn'i~\-1nf,'t,rn. 

'l'IJJ11iiv\ 7 - -liu1J!jt1\lin1,1-U'11'lLLl;l:;n11LnU1n'\el1 

ifut!B1J0n11Hi<1Ti 

ri1L11J:;tl1,hV11un11tl~tillivl'll<1B.inv: uci1mvhLu11u1:;mm-ii1'tiJ. 'i:;1'1m.h1ii-ii1m, 1.i'W 

~1v1u-1, v1"lmimh v11'im~v-1n1'i'liiifom1LU1JL1r111J11Jv11u~1m11t1Af-1. 

Q1'>LQUfo1,11 

<1m1:;<11V1fonT,Lnu: D.i 1 ½<l'U'\'1. 

'v1l.rrnvl 8 - n1,A1Uf)lJfl1,iflJrJ<1<11,/ n1,u,14n1J,ht1~AA<1 

n7,F11Uf)JJL'U-11f1JQ'iW 

/:lnu11hfi'LJLL<1:;u1-iih-1m. 1 i1l 'W~~VIA1'\J<l1'llAlJl Y1711'W. 

sj_'!Lll n'l;Jrn:;:n11 'LI 

vi1m1lJ<1:;,:n.iLim:hvlL Dm.JriB'W'U7lJ71 ~1 VJJJ. 'YlmMl -ii1vlL DB'W. A1-11 ic1:;,11.iV1c1-1nT1i1lJ~1<1. 

IB:JiM'UjM n'.llib.1L'4flllil 

nT,il,Mn'\J'Vl7-1Li>11JV11v1'il: LA~1.N-u1vv11t11,vlci11Jn1,fo,,N'l.it11jj 

n11il,Nn1.JiiB: ~-1ilu'IJiivivl'\'11.JrlTHAi1. 

n11'UB417'\JVl'N '11: ll 1'\J'11ll UU /fomn<1<1vl1JB'11l'\Ji11'lLAiJ. 

nT,'UB4111J'WLf11,J: LA~cM1JB-1n1.JV1ii1 (8 ~1 LU1Jmh-1iiu1J). 

Vl:IJ1'1y/ 9 - <l:W'Ui>\'Y114LAihL<1:;fl11'JJl1'1"1 

if m,i i:u:;£1Jr!lliill 

,H11'\J:;'\'11-1n1vm'l"I: 'IJBsLV1<111r1 l'i: hii:ll'i 

<1:wui;\ 

Yirn'll 

~'1l~il'1/'U1'1n7'il~il'1 

'l'1Vl<l1JlJL\-1ffl/'U1-1n71\ll<lBlJLVlcl1 

~m1uhl 

m1:w'l1lw 

~ruVIJJD~ni;\.i'l rJiii1 ov11JLB-1 

rtJJullim:in;;/lvi<ii 

'1lJ'Ui>in7'l'i:;lUvl 

ilv1,hnv1n1rn:Lilv1 

A17lJl'l1J1eJ 

(1\'l./A11lJVl'\J1lltl\J 

if:wiJ,:;~'\'1in7'ill1.hri,'lJ 

fl17)J1,11J,J 

A17lJ\ll'\J7ll tl'\J'IJB'1 fo 
A11:IJL 'VlJ'U'\J 1B%l Vlmi'.iu~JJl'\1 

illi\11n7'i'l:;LVIEJ 

A11lJVl'\J1Ll i1'W1urtm1"11 D'Wn~JJf1B'\J (bulk density) 

~~mi;iilmnmih 
Jv1~,u~u-1M1~1<1~<110 

iflilri1'W'1Ju'1111 

L\,~i)i~~1 

n1,u1'l Ylvh 

'UBl;Jnl'\J\11\vl~lil 

nTm:rn1v 

_fl] _1JL'{.illJ11-0il11Ja511"v1.J 

N/A 

NIA 
-77 °C 

N/A 

N/A 

651 °C 

N/A 

N/A 

,hn11: 16 % 

~-in-11: 27 % 

115 mmHg 20 °C 

0.99 g/cm3 

N/A 

N/A 

1.2 g/l 

N/A 

N/A 

N/A 

N/A 

N/A 

WA 

N/A 

N/A 

N/A 

N/A 



111mv1~ 10 - r111:\JLati1:J,u<1:;m1l.J1B-l11vim.Jfln~1n 

fl11l.JL§]Ql:J'i 

L.J(it'J':i: L<l~E.l'l. 

<17'l'YlWJ'lVliim~l'l-l: YJ1J,m\il-l, Lc\Yl::C-J<ll.J'tltl-1Y\1l-lLL\il-l, \"1ftn'!fU'1-ln:::il, '1,n:::fl. 

"" .... ."V d""' ..,, 
f.l<1vJJJQJ'YIBJlfil7CJV1Lnv1"il1nn1:rnm1:Jv11 

f-l¼iv1Jlt1J'l1il'U'1'i11J~Ln\il'11nn7'i'1'171J,11: 1'ULmL\J1Jtlvnl'Uii, LLtl:\JLULU1J. 

L'V'li1iLuufl 'lL'lJ-a''U~\ UW'U\il'l11l 

1wfol.JilfhL'lJ-a''U'YlLu'U5'Um11:J: v:: 1l.iLnv1 

Yl:I.J'l\il~ 11 - 'UtllJ<IYl1-l'W'\,/1Yll'J1 

'.11.lJJcl\Wll RTEC5.; 

'W'.!:tl.fill.J.!l:l\11-1 

LOLO 
m-11.l1n 

flU 

43 MG/l<G 

LCLO 

n7'l~\il\il:\J 

fl'U 

5,000 ppm 

LOSO 
Y11-11.l1n 

1111;! rat 

350 MG/l<G 

B09625000 

-iiuifoLnv1: 1::uuY11,L~hrn1-vm: n11L"ll~t1mL1Jc1-15'U1. \flu: n11L1.l~EJULL-uc1-15'U1. liii, viu'llil, 

m:mrn:um111::: mw.J~EJ1JLLU<1'151J']. 

LOSO 

lu111<1u\ilL~B\il\ih 

111\j mouse 

91 MG/l<G 

im1-1Lnlil: L~1J1nuvH1?im1lJ: n11ii'nY1'iuC-J<1Au'l::1'1um:::~'W1vi'Liililnwifn. L~1J1nu 

l"l~?imw: 1AJ.i1. UB\il, m1-1un, LL<1:::1:::uumt1h: m:::~un111111vh. 

~'l5:::AJl'JLAil-l 

\il1-llil1 

m:::A1t1 

0.25 mg 

'U'il<l'1Lnlil: 'l::A1mfi'il-l'il8W)ULL'i-l 

\il1-llil1 

m::vi1t1 

0.044 mg 

-iiuif,nnlil: wmmfi'il,BLlW\ULL .,, 

\il1-l\il1 

m:::A1v 

1 mg 

305 

'Uil'1'1Lnlil: {h-l 

'.furlftJ-lLLfl:;B1nwvB-lQT:Mifoa1, 

,milriB1viLn\ilB'U'1'i1VBV1-l'l1l'JLL'l-lAcl L~mifon, 1:::1.J1.JY11-lL?i'U1111EJ1Wh'UUU, \il1-llil1, m,:: 
/1111111,. f111<1\il\il:\J'iJ1,l'Yh1viLn\ilf11'l111\ilLn1-l'tl'il-lna1JJL'1'il fi'm<1u n7'l1.J1l.J111'!JB-l larynxand bronchi, 

chemical pn.eumonitis Llia:!'il7n7'lU1Uti1~,J'iJ\il. eJ1f11'l~Liimnnn111iiffo,milcJ11iliiiLLri iilmL<lU 

'lil'U, lB, 1111vhi1Lilv,, 111<1B\il<1:\J!i1cJU1.J'Uii'mr1u, Y11t1h~, 1.l1v11-11,A~1Jl<1, LL<1::cJ1L~EJ1J. 

10Y11-1~m,'I.JJ1..Jj_ 

n1,al.JN<11111-lN1Vl'W-l: 1111viLn\illlC-li1 h,ii. 

nT:il!)lil'Ul.JYl1-lN1'\,1'W-l: 1l1\JLU'Uii''Um1u1111n~n~v1-Ul.Je.i1ui11111u-1. 



n1'l11:UN\'l'V11-l\ll1: vh111Ln,mm,h1if. i11'l~vh111J1mhrn. 

n11Mw1:u: v1\JL iJ-uBum1uV11nc1\11\11JJ. <11,D;,h 1.XL Dm~v'l!v.:iL~t1dfomL<1:::u'lL 1ru'V11.:iLiiiuV11u 1, 
" ;J 

~1-uu-u~mhmuvv1.:i'i'LILL 1.:imn. 

nT,n~-un-u: LU'U<J'U\1111()\Dvnn-un-u. 

'\lll.J1\11~ 12 - 'lltllJ<lL'tl-l'UL1r11J 

tl<l'V11'1Q1'.ib'U').j';;l'\!IL ,l,i] L 1r1i'\'11J1 

th:::L.f1'Vln1'i'Vl\11'1v1J: LCSO um 

1:::1J:::nm: 96 'U.JJ. 

ri1 (f111mtl-urh:1): < 1 mg/l 

'\lll.l1vlv1 13 - l.11\111n1,n1'.inTilvl 

01:an1~mm 

1-un1-:;n1imm~v1AvQ'\11u1n11n1'il\11'lJ(J:::-il.:iffiuu1:mt11Jt111Ji1. <1:::<11(J'\111tltl<1JJcl1'lf11J1'11Vh<1:::<11u-il-:i 

1 VllJ1 Yl1iif LL<1:::Lt111 uLmLm<11'lLflii-il.:i~v1vY.:iLfl~iJ.:iLr-mh111u?11'imfov-uL ~t1<1vlJJffvl1,1Lrn:::LA~iJ.:i 

,fon. 111m1'il<1iJ1J'tliJU.:JR1Jiif1-u~.:iLL1\11iivJJ'l!iJ.:J'l]1J7<1nm.:i, 'l] u11:::vit1.:i~u. 

Vl:U1\11v\ 14 - 'UillJi1n1'l'IJ1Jci-l 

filQL6QB 

UN#: 2672 

,J-:;:;\Jl'VI: 8 

PG: Ill 

~,rvl1-ii1-un11'1J'Uci-:i: <11-:;ri:::mmtvJJ'imilu 

}11!Jfilfl.1LlM.CLG. 

UN#: 2672 

1.J-:;:::L/l'VI: 8 

PG: Ill 
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~vv11-ii1un1,'1Jt1,k ?111<1:::111mm:u1miJv 

n1,u,,~LL1.J1.Ji.lil.:in-ue1'\Jm11J'il1nn1,~v1v1:un~JJ~ 1: hi 

d ,,. .d ..., ,., o 

'Vll.J1\11'VI 15 - 'UillJi'lln1J1n1.J'IJiln7Vl'\Jvl 

.GTI:ii1LL'Wn1.J•m@ LL<1:::n1-:;®0u<11omvci1if-:i'llil-l EU 

Li1'1JVl'l!il'il1n ANNEX I: 007-001-01-2 

NOTA: B 

~.:iti-:iu-vnA11mtl'UeJ'\Jm11J: C N 

nvin'lv'\J. LU'Uel'U\1111(JA€1~'1LL1\11iivJJ. 

R: (1nLfi1J11l1.JA11:1.1Ui1il\11.fleJ) 34 SO 

l'i11viLn\11LLr-mh,if. LU'Uvh;mnAv~.:i:il~'i\111uJ1. 

S: (1~iLrlei1nufl11:u1.li1v\11.fleJ) 26 36/37/39 45 61 

1-umn"l~L'U1\ll1, 1w:ii1111.J1l.J1C\J:U1nii1.:ivvnviuvi LLi1:::1.J1n1,11LL'1'V11J. ?11JJ'Ulil1Jtl.:Jll'U, 1.1.:i:ilv Llrl:Jlfl~tl.:J 

Utl-lf1'\J"11/Vl1J7~l1>1JJ7:::?l:U. h1mru~LrivlilU~LVl\l) Vl'imilvj~n1i.li:11.J1t1, 1J1.11n1'/7lL.1~t11vlt1lil1'U ({{7 

Lth11u1ilfl11Lm\11.:i.:i111n'l!v.:im,ili1c1). V1~rn~11.:in111.li1\111.J<1m1rj~~LL1v1iivu. ii1~ii.:ifi1LLu:;1.hfol'11,1/ 

1vm111-iim;1<1m1:u1.J<1B\11Jlt1. 



im;Jmil'V'lJ:;'ll~ 

WGK: 2 

<11'1L'llilfa1L'\.lfl 

1.h:;L11Y1r111JJL'U'UYhruu.:i<11m'lJBfa;;i'U\il: 4 

d v d 
'Vll.11fl'VI 16 - 'llell,ji;lel'U'l 

n11~ut1i:wii 

L U'U~L ~el11'UBfl11lJ'U1'1\ll\Ji'.im1i.mn\llB'1 LLvi1i.itl'U1J\J11L U\J'Utl)Ji;l~muihualJ'Ui ru lLi;l:;Yi.:i 1 >ifL rim U\J 

II U11111'1L vhi:iu. 'Utlfl11lJ 1 ULtlm'l1~ilm,nnfl11J.Jfv1ilB~1 uu,;u'W m,:; 1 'Ulv'in~t.1ilAJl(W'YllAtl'l.ii:Jn1)'\J 

nun1,1:::ii'm::1,m1lJ'l.i<1llfllltl~L ½lJ1:::alJ. 1lJ'lv11rn'Wnwi'u1.h:::n1.Jf!ru<1lJuvi1r1 'l 'lJB, 

fJi\fJJl()J'/1, uW'VI Sigma-Aldrich ll:::1li'i''U'1Jfll'Ufi11i1u'Vl1V1fl 1 ~Lnfli11.Jll7nn7il'U,11.J1'1~tln7i'1lJe1a 

<111>if 1.:i iiiu. 1 vf ~V11'i11,1 <1,,m, 1 u~,'ll ll.:J'V11ll 11~1.J n11u11 ~ ,m ci1V11'\J'Ull r111lJ 1 ~lJ I Vll.!LL adfo ri11,1 uvi nT, 

. 'll7£J. <1,1ui!\'Ui!\Y1E 2004 uW'VI Sigma-Aldrich. ll11'1J7fl1vfci111.J11i.i,hnr1ci1wi'un111'Umu1u1v\1111.J. 

'UB'ii11lVlfl11lJfoi'.Jfililll! 

ci1V1fon11%tJLLa::iv11u11v\1111.J. 1lJL'Vll'ULU'WtJ111.J1J11.JL1B1.J 1,11mviv1r1~tlrn,,r'i~u '). 

411112559 10101-69-0 

SIGMA-ALDRICH 

1 u mn1iu1-Ji1m1iJtl,rn,ui'u 

'Hm(,lvi' 1 - im1mriu1num11Lm'.l'LLil:;u'ii;'Vlqf,.Jli(,)Hm:;.i'(,lii1wd1u 

i'uf1ww4: 15/DEC/2004 

i'uf1,11\1'1J'Utl>Jilrilf!<'l: 12/MAR/2004 

-ju 1.2 

irnnn 91/155/EEC 

iJnt.1fi<'l11m'l'l 

M)-JlUlfl"l.lt-JfiG1flrn'Yl 

SODIUM PHOSPHATE, TRIBASIC, DODECAHYDRATE, ACS REAGENT 

S8639 

u'li:/11 

,un,1111f1Wl'\N7Lll'1Jln71 II 

1111m1: 

Sigma-Aldrich Pte ltd #08-01 Citilinl< Warehouse Singapore 118529 Singapore 

65 271 1089 

65 271 1571 

'Hl,11\ilv/ 2 - tMri"1..h:;nt1U/'!Jt1,jiilLr'fo1nmiluHoll-J 

·llnt.1fi<'lrtm'l'1 
Sodium phosphate dodecahydrate 

fill1 Na3PO4.12H2O 

il1mtn hail nil 380.13 AMU 

CAS # 
10101-89-0 

EC no 
None 

Annex I til'!Jvi''llii 
None 

iinwu, Phosphoric acid, trisodium salt, dodeahydrale * Sodium phosphate tribasic dodecahydrate * Sodium 
phosphate dodecahydrate • sodium phosphate, tribasic 

vll-J1'1y{ 3 - 'lJllJ-ji'llf'iU1flUiJU(,lj7U 

in1iti-1ii1111uuw1J 11uvinJ.Ji11:1ciL1 fl~li-m l<'lillll< 

\17 lttlli<'lllr.lfl hii. 

'Hl-11(,lvi' 4 - l-J7(,l'inTiU~l-JYIU7U1il 

uit1NvlvlJ.Jft11 

OliJvl<'llJL'IJl 1tl, 1nu1uc:jihu 1tif1f1i1u1n1,1u'i~111l. [171l-imulil 1nn71'1humul'il. n1,nulil,hu1n, lnllnn>iil'ilU. 
., - -ll<lli'll<WiH171 

1i1n101f1~ni'.i111it-1, 1nii1,uumhuti1tl'lmmmn dJitnil1uti1-1ituu 15 ,ml nu<'1Li1u1rn~1u-11111f111'lnum1. 1til'l1mvrnci. 

11inm11i1m 

1un1mf11i1m, 1nih,G11uil1tl'lmmmn 1iJunil1uti1-1unu 15 inn. G1'il,111.!hi11G1ii1,mnu1-11wu-1wn 1<'lul'Uihi1m1umtlliunm 
unm1nnu ,~11i1-1ii1-1. 1ti1~u11w11ci. 

d • • 1irnmn-1.nu 

1i'.lnnih1/\it, 111"liihu1utl1n 1un1i:iif1c:ju,uf1uoili1\iimj. 1tlwu11w11u11uw. MllJl'h 1nu1,~ui1. 

'Hl-ll\,ly{ 5 - l-!1\Win1'in1'lf,.JIJ(JJL 1,11,t ..J 

m1.nl'iu-1mw1~ 

uum1mi\l'l1~: tl~uu.i1uill1:1uunmmu 1G111m,di,n<'l 1w. 

ntl n 1n[iJn-1nu 1~1f]1:1ii1111ur:ir.i'ilru1 wli-1 

111J.J1.i'lu,11hun11111u I 'illl uu.i 1u'ljv11rn~1i!m~1w11liJu-1 nu 1 \1jniJn-1num 1ii'J.Jf1'« nut1111it-111 fl~vl'Nm. 

'Hm(,lvi' 6 - rnmm1Liiui'.'l'Q1J\i1Lvl\,l.i'll'l'Hnf11"Hm 

ium1u1ju~ii1111uu.i.iil1un1rnti11n 11,u-i'1 hfl 
ul'IUl'l.iunnmnnu'lt1m. 

iiiiJu-1nn11u'1Ju,1mmn 
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4/11/2559 10101-89-0 

illl-Jqun.nbhumu h11rnm1u'l/vi, 1u-11li'11J11 n.i:;f!4l1um-muumn 

iiim1li1m1l-J11:;u1v1Hii'-1m1urni'hrn H'lu-i'1 l Hil 

n11,1, 1riu 1i1uri-.1nil:;1um1fi1ii,1. 1:;u1uu1m,11uu'inrnitu nil:;ii1-11ii111Hii-1i'i«11Hn-f1 lmmii'-1il1nuium1,rnnmi,1ui'i1. 

1~l.J1G1-vf 7 - 'lJUU!]JJ<iinT'lL"J.l'm,11.i:;m1mufm,n 

iuu1)uGin11h11111 

li1m1:;ih,hwium11JjjuGii'ill«u<1111u: uti1H1u11nm~iu1hlu. 1:;1-1mh11-11i1m, 1v1ui11ml\ 11'lmlimh Hiim~u-1m11Mu 
i1111Uilllil7U7UHiu'Ji1HillU!1f-1. 

mw'iu'i'm,n 

mn1:;ri111fom11/iu: i'.l,111-1«i\11. 

1'11-Jl<ilyf 8 - n71flllJl'l,l-ln7i.i'w:1i!li!17i/ nli'U tMfl1.li'11'\.llJ,l'll'lil 

m1111u11m1l-1i,11n11i.1 

i:lnu1i\111un«:;v1-.1ii1-1m. 11lmjvJ,1111u11111flfaYi1itu. 

1111ii'n1;1nd'1]1J 

li1m11-m:;u1v11:imhi'i1i'.luiniuuii1m 1-ulmJ. i\-11u-nvi1i'i1 i'.luu. ii1-1 ti-\',1:;mv1Hii'-1m111l-Jt1'«. 

111iu-1iJu-1ri'u111uu1111« 

m1iJu-1num-11<1iumu h: 1111u-1,IJ1umu1ili'ir.hum11u1u-11<11u1~ 

n11iJu-.1niu1u: (1-ll1u'IJU(ili'\1'1Ui1111i'U1. 

m1iJu-1n1>Yl1-1m: niumnuunumnmli'iiJu-1nu<1111,1il. 

v1"11"1vi' 9 - i!11-11J<iivn-um'.l'n1J:;mumw 

rlrn;.1:m:-;n1uuun 

mnu:;m-imurnw: '!Ju-1111), ii: ft1111 ,unuu: 1iJm1~n 
iU-IU\'l 
WIU'lJ 
~<111(\uv1hh-1m11<iiuv1 
il'1Hil1ll-Jll1il1/'Ul,ln11HilillJIHil1 
~v111ul1~ 
~111J1lw 
1l(l1Hfll1ilnfl,11w<il1U<11Ul1J-l 
~W.J\'l~il~'UlYl'lf 
illlU\'ln11'l:;11J,1 
'UY1~1!1Ylnl'l1:;11J,1 
!111l-JG1tl1u 
m~.lm1rn~u1mlH 
ffi.n.l1~HY1ifn11uti-1rhu 

.ill 
13 
NIA 
NIA, 

NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
NIA 
1.62 glcm3 
NIA 

!111).JHUYl N/A 
!111lll1H111U1.l1/1l-111l NIA 
m1!.l11J>-1iu1u1"mrniiuiiwa1 NIA 
um1m11:;111u NIA 
m11.mm111.lu1umnl'l1i'.lun~wfou (bulk density) NIA 
t1mHf){imnmrl, 
ii'v1111u11u,v11li1il:;,nu 
i1vlihU'lJU4ih 
w;.i~,/11 
m1u11w1~1 
1Jm1«LUGuv1flv1 
m·m:;,nu 

NIA 
NIA 
NIA 
NIA 
NIA 
N/A· 

m1il:;,nuih: 0.5 M in H2O 20°c complete 11Jl1l1 

1-11-l1"1vf 10 - l'l17l-lli!lfiUillil::fl17l.J1'v--111<;1'v1Jijfi'iu1 

yr11J.Jrnfiu, 

1«Uu1: rniiu,. 
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<111i'im111~m~u-1: n1<11nri. 

1-Jli<1111m'Yluuv111ui'i1fi,1il1nmw,nuv11 

10101-89-0 

l-lilY11l!\l'YltlU<1111Ui'illi<1lil7nn71il«1UG11'. u-1'h.i1111UTI11!.l'lJ7<ii'llu-ll-Ji1<11Jlrn'Yln71ilil1Uvl11lU1-lllil'lT<11. 

11•11i11-rn·fl 11 'Ilii'u i'i1i'.lu 1Jum1u 

1w1i1!.lu~111'Ilii'ui'i1i'.luffuv111u: iJ:; 1,J1ii<11 

m.n"1vi' i 1 - iv1,Jm'l1~w'HiV1U1 

H!.l7Ulil11 RTECS: 

Wt:Hiiuuv.nlu 

LD50 
m-1JJ1n 
111, rat 
7400 mg/kg 

LD50 
1u1dm,1,IJu-1Yiu-1 
i-,u mouse 
430 mgll<g 

iiu'iitJ-111il:;u1m,1rn'..in111Mmrn 

TC9575000 

nTH}vlvlJ.JtJl\lvi1lt-iliivln11l-1v1~n1 ... 111tHnfl1,-JLifu tlmt1u n11u,2.n.h1Jt1""1 larynxand bronchi, chemical pneumonitis ur1:::u1n1, 
u1lJ1.hi'iiJuv1. 1l1fl11vi1iim1nm,lMum1iimv l.l11ri 'filnm1u·fou, lu, mu1ili11liu-1, HililY1<l!.lY11lUUU1Jm,m, mulilii, u1,1 
1-11,,1~u H, 1rn:;m1~uu. 1111itriu11-11n<111Juv111uurJ1-1i'1un1-1Giu 1flmi'.lun, 1"uu111-11flumulil111iiuu, m-im, mdhmX,. 1vhi'i 
\111U tJ-111-fa'.lm1mlil'11lU'1l-JU\'11'114l!lfl, 1'17-l'il-lfllU, llil"l114Wt,f'il1U11lU1-lil:;1liuv1iin1u. 

ifim-1i'il<1111m11 

n111i!.lt1'«ma/11mX,: 111hi',nv1n"" 1mJ. 

n11,iv1•ill-J111~w,1-1u,: u1il1i'.lu1Jiiv111umrnJnY)<11-ilw-hi1/111-1u-1. 

m11i!.lt1'i1m,m: vh11-11ii,1111-Jillm:r. 

m 1~,1,11-1: m1itvh 11-11ilmdu111J-11dm,1un11il:;u,1,mm,1fo1mu 1 il<11uuu~nl'i1il1Uuti1-11u111-1!.l1n. 1Jlil1Duuuv111umn~v1v1!.l. 

m1n~u/ii1: u1v1i'.li,uum1umnnliufiu. 

v1m<;1vi' 12 - -u· vl1 m 1!,n'.i nm( 

irn111-1n111i'.lu1~1,11il-.1i\11,1'i11u1 

U1"1/1!1fl111'1vli11lU'. LCO Uill 

;iiJil: Leuciscus idus 

1:;u:;nil1: 48 'll.,i. 

li1 (m1wi'.li1wH): 2,400 mg/I 

v1l-l1"1Yi 13 - "11mm1m1n·1;i<;1 

rn1fi1iimn1 

1 um 1 rhsi',11111flv1Giuw"l 1-1 u'i m1 fi1iiv111u".;l-1i:i1 uu1:;nuuu11lw. "~"1u1-1 'lu..,11!.l1111nuv11vi1.:;,nu·d-11 Hl-11 w1.r1rn:;1m 1 iu m1 "1«11 
1,1fl.;l.1\iiv1.Y,1!1'iu-11m,,h,num1m1uuui1'1unv1!.lilVh,a111:;1,1'iu-1wun. 11-1m1il«UU'IJ1JU4'1u.r1u~-1111v1iimJ11u-1'i'!Ulilnil1-1, 12 11il~ 
Yiu-1i'ii1. 

v1m<;1Yi 14 - -u·m~ilnl''l'll'l.li!l·-1 

RID/ADR 

UN#: 3262 

u1:;11111: s 
PG: Ill 

ilmi11lum111u,i-1: 11u-1111)-1nv1n-iuu, 1i'.liuu,1, 1111uuH11'iti, •tl-1 l1Jl.r1~111Dirnu1-1~i1 

H!.l1Ulil11 IMDG 

UN#: 3262 

u,:;1r111: 8 
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PG: Ill 

i11Jvi111'\1,011'l!wia: 'llU4ll"U4flGlniui,, lUULU«, m1mlm1'lrJ, ,n, 1inv11"1jlUHl)U7,~U 

JJ<11111"Giu11"rn: 1iJ 

l-Jll/111"GillY1!:lil1Ji(1Hll 1-l: 11J 

ilumm1: ~1,iJu 

IATA 

UN#: 3262 

th"l/111: 8 

PG: Ill 

ilun1'il1um,'lluri-i: 1JiHnil,ri'Gln-iuu, 1iJwu<1, mTuihrn'irJ, ,iJ, li-ilv11~111iJuuu1,~u 

011u11~11uuiJu,ri'uBum1uil1nn11iJGlGll-lntj1;v, 1: 1il 

'llll117-ll11fl11f1: ~llUU 

!-11-11\ilvf 15 - '1Jm~,ar/u1nuiurhm1\il 

/111~111\ln!.h~t/lYl llil~m,~mHnnmmhli','llU-l EU 

ft,ti,uunm1l-!lUUBum1u: C 
flGlO'iuU. 

R: (1~1fiu1ri'um11.JUililGlnu) 34 
vh 11,\ll1Gllll-rn 1 mJ. 

S: (1lhfiu,ri'um11JUililGli\'u) 26 36/37/39 45 
11m1n1Yll'V1iil1, 11-n'llihu'immmnih-rnilfl1'Ul1 llac1J'lm,nnvrnu. il'll.J1!iilUil411U, 0.4l1il llilClf1~1J,iJ1J,ll\.liill/mbV1lHlJlC<llJ. IU 
n1riivl1iimpJ~n-1~ Himi1llilin 1i.i«u1u, 1,,,,J'lm,n11wY1cf!GluGi,11 (rhd'.lu 1ulll,,,11t1Gl,,.il1n'llil,m1v11u). 

r1ira'llu-fut1w1f 

iJ1~11111m11.11iluw1:11m-rn'im'llil111ili11,f: 5 

v1m\ilvf 16-'JJ1Jl-Ji115u1 

011'iuiJ1enu 

1 iJuv,1 illli1iilm11.J,l1,vi'ui1m11.Jonvi'il, nvili.iuuu1.d11 iJuiu1.Javi11.un11.1m.1uw{ 1rnew, 1'111 vimilun u1111-11 Yi1u1.1. iilm11.J 111 
, iln m 1d1rnnnm11.J 1V1i'.luu'l uilil~uu 11 "" 1 -ii1v1ri'ur-1liv1nm'l'l1 Gl·m..1 ,~nuunum 11"11'Gl 1"1-1m11.JUiluGli\'ui'l11-1m"<11.J. 1i.i1 vi'u Y1u011 
1u,J1"n1111fim1.Ju~1.i '1 'llB,r-1livui'mi. u'i1.t11 Sigma-Aldrich il"1i.i'i'U'llGllilfi11iiumu'lGl '1 v,1tiGliluil1n01111Y,1uH'ium1ii'1.Ji1'i1 
1111,!1,vi'u.· 'liv11-1u1\-lil,'llu,11uil,'l!u,Him11-h1011u11;im1.i11,11uium11.J1virn~1.Jl1il"1J1lri7HUGlf111'll7U. ,M1Uli'llii11ll 2004 
u'l1.t11 Sigma-Aldrich. 1l1-l[)J1Glliii11u1 l1N1nGlii1H1Un71l1Jmu'lu1Yi1uu. 

1!1l ~71lvlf111lJ1Ul'.li1'llllU 

il1H'i'um1Wu11a"l'Tv1iu11Yi1uu. 11.J1H°'lii1iJuu1 lUU7Ul1il\.l H'imviu-i'Gl[)U1"i1,Yl~U '1-

1 tl1fl 1 'Uiv11mnJ1nl'll'!Hthu 1 um1iiTUoyn 1tJ14l~l t-U.n:;m-Jri'ui1nt!tm~-nu1rn4v1u 
nfi01,i'imfiu-1U:ui11"11U 1v11 ti'n11n1::uiflifu 'il..:iqm..Jm1u1viuWv111t1U 1iii 

lhditt5fi1ntlon11:n 1nu 'UU-1~1-'fliMffm!l-lvi1inu1ilu 
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SA!iETY DATA snmn 
Dnlc of Issue;: 01/J 111991 

.C0 mp,nv KUIUTAWATERJJ'iDUSTRIESLTJJ. _____ ~3 
pra11Un.:nnt lCUIUTA C-3310 ______ -
I.I Chonlc11l charactcrlnlion; 

Anionic J'olyact)'l:unlde CAS. No.15987-JO-fl 

1.2 

1. 

1.J 

1.1 

2.J 

u 

l.5 

1.G 

ronr1 : Powder 

Ph)'51cnl dala nnd pfcfy dn{a 

Ch:ange in physfo11J !l!n{c 

Frec1.in'g l'oinl 

Density 

Ou!!( th:n1lly 

\/~pour pre.n1ue 

Viscos:ily :{0.1 ~;. solution) 

Solubility in writer: 

l,irnil~d by Yb:co51!y 

pH Yalu,:s (O.J 1/. ,tolution) 

l.J Colour: Wldl~ 

(15 ,) 

( t) 

(1.0 c) not :app!lc.iiblc 

(10 c) not :1ppJlc:iblr.. 

soluble 

Fonns Cd 

(15 c) 6.5 - 0.5 

1.1 Odour: Slii;ht n1nmonic:1! odor 

Te.slr.d ln nccord:rnce ,vith : 

g/ruL 

g/ml. 

2. 7 Ffuh point: (non-fl;unm:d,J~ sol1d) not :o.ppli,::;:,bf,:-

I.D •le_niHon lcmpc1,ih1rt: (11owfl:11nnrnhlr. rnlid) not ,q:iplioble 

1.10 

LJJ 

2.12 

L.1J 

.1. 

•I. 

E:iq,1,:,.,-Jonl!mit.1 

ll1cr1nol<lccom110sltion 

Hai..:inlous cltcomposltlon products 

!Jn1.nnJoui re:.dlnns 

FuHhc1· lrifonnuiin11 

GGVE/GGVS: 
Other l11form:!dlon: 

Lower: - Upper: -

hy rcle:.isc of lrnnnful Y'"-)H>1u 

J!onn;;ilion Qf c.:irhonmo110,:id1:,c,rb/Jndlo:xlde,Ammonin, 

Hytlror,cn chloritlc nnd Nitrogen O:ddu ~t i::omhun!on. 
wi01 rtnmg o:ddi:n,n. 

Ul'I-NO,­
rla/:idr ! 

lCAO/lATA-DGR, 
. ADNI\, -

The. JH·cr::;~;,.tion Useff Is 110( llrnllttJ by lr:irurorl rcgu)nfions. 

According Ii, gcner;,J r egub llonl" U,c formubHan is not n d::ingc.-(rns ~11b~h1nce. 

DlN 5)900 - Tht Ud1n r,h•cn hi:n:: on: bntr.d on e.urrtut ltnowk.det .ind experlrnct. 
SS.TAtlG.lflQV.,7 

TJJ·SOJIQO·VIJ 

1-AS-'19 
07Jfl.'i-5J !OJ- 160 I 
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( 

l ( 

1Jrar11lnan1e /CUIUTA C-JJIO 

5. Pro le dive ,ne,,suru, :Jlnrngc and handllfnr. 

5.1 Tr,chnknl prolec(ive mensurr.s Store prnduet In 1lghlly clnn,d eonhilnen inn cool, dry ;ind vcnlihtcd 

::irca. Exb::ius-( 1huls dirr.r.lly nl origin or fonnaliOn. l'roYlde eye bnfh nt !he wnr·lting pl.ic,:. 

5.2 Pr.rson11J pro tee- Henplrnto,y dustmnsh" 

live cquipmt'tt{ Aitnd protecli1m ~ glovt'i; 

'"In ensi: ofrJcteelnblc ;alrhom,:, ,:on1:r.n(ruffons. 

Eye prolc:ctlon: chern.-.f;if. i;ogglH 
Other: 

S_l fmJu.-.. hygiene 

. Never bre:.'lthc duslt. Chnnr.e con1,.mh1•1ttl clothing lmmedl::alcly. 
Do not ent, drfolt c,r rmolte :ii lhe worldng pince. Avoid :my din ct cout::ict with (hr! prod net. 

5.4 l,ireJExplosion prof• The product l(!;dr(i i.-. not Jlnmm1:1ble.Coonli11nle personal pro(c:clivt clolhlng :rmd 

cx1,lngl1is-hing medh nceordinr, rrllh lh, cnse orfire.Col!ccl 211 conl!lmin:ited w:1;lc1" Is t:'ontn.lur.rc nnd dis-pose 
loc::il ri:gulntlonr, 

5.5 Disposnl Burn Un, m:ali:ri:al inn lncfoer:tlorcq11ippcd 1Yllh llmJ nfler burner :ind n scn1bber. 

Empty 1Hcd <:01110\nen compldcly,Yt1:1s:h wilh wnttr,dispo,c tonl:s.lnen c:u:h1dlne ponlhlt: ,-,.1..ue. 

6. Measures In c:i.H. of::icddcnls ::ind fires 

6_f Arter :-pillag:l'lle11lmgr./gnr le;nJci \Vcnr prolcdivc dothlnc;.E::rh!!USt dush.Closc. dr::,irn.Gnthu lnrr,e1· 

"intiur>t.s or the pro1hn::LCovcr residue wilh nnd •d.i:tirbr:mt,hiltc up by mccJ,,.nlc:;,(,nec.,11.i: ;:mrJ hold rn,dutl for ,ra
1

1c 
dhpos:1.I as dlscrilH:,d ln ch:i!)h:r 55 

6.1 lLx:Ungulshing medi.:t Sull::i;hle: \Vatcr ,;pr::,y,C::,rbondloxhh-,Dry ehonlcal,Foarn. 

6_l fri,,.1 nld 

Eye confncl: Aller tep::ir:i.line the cyclfth nu,h with copious :111nounls ofwn1e,-, cn,11,.,,:1 :,,n ocvll:rf JflrTltn­

llon pc.nitl.s.. S!dn conl.acl:. ncmove conbmln:tiul dolhi11G", bhe" ,l1ower, e2,n!folly wnsh nffr.cti:d ildn wl(h 

rnnp nnd plenty orwnlcr-. lngestlon! If nffcctr.d pcn:on iJ; c.onstious h1ducc vomilinr,(s11fcly w::iter !!lhnulu~ 
of uvuJn),!nlt,e eiare for medie.,,,,I oh1crvnflon, 

6A Further lnformalion ! 

7. J11fonn:\tlon on foxidly 

Acule o~l lo:xldty (tnoort) I_.D(S0) ! >- J,500 mi;fhg. 

Con Li cl of !lie powder with s-ldn or eyes c:rn cause lid1h1r, .and sldn slightly redden. 

O. lnfonn~t!on on ccolor,:ic.nl cff~cls 

Nevtr rde!Ue concentrnlcd product fn Ilic envlron,ntnL Nr.11fr.ialh.e pollt1ltd waslew:dcr ~efore lb re/e,:,sc Jnlo 
the d~in,. 

9. ITudher lnfonn.i.tlon 

The 1hln gJ.,~n here do not signify ony warrnnfy with regard lo (he produc:ts' properties. 

l -AH - 50 

5S.TANG.JNOV.97 

TO·SCJJIUO·Op 

07)85-5310]-1601 
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APPENDIX 3F-3 
MSDS of RO Antiscalant 

  



MATERIAL SAFETY DATA SHEET (MSDS) 

l<urifloat K-330 (Anti Scale) 

1;Hu11,,1;11,qr,1 

ICURJFLOAT K,-330 [Ijl 
~o.~~,,,n"':t 

APPLICATION 

_ICTJRIFLOATK..-330 i, • ,peclnlly tlevelopetl 
11ntl~cnJru1t for brnddsh water revene osmosis. 
U serves (be fllllcllon fo pre.vent hnrdnes!f 1c11le 
preclpltnllon •uch n, CnCO3 ,CnSO.J ,BnS04, 
etc. on tllc mcmbrnno rurfocc~ 

FEATURES 

ICURIFLOAT K-330 · dlspln)'! good wile 
lnltlblUon effect especlitlly for bnrlum nod 
,tronllum mils la foed w,ler. Il also JnhlbltJ; 

the uepollllon oo the membrane surface. 
Eliect of llila ru,U-muant lru-gely depend, 
oo Oie sltunllon of U1e membrnne surfltco. 
AU membr11J1ea mwd alvrn.yg he clcnned for 
ueuer crrect. 

USAGE 

1. Feeding dosage of ICUIUFLOAT IC-330 Is 
nbout 2-6 ppm.ngnln,t R.O. feed lTnter. 

2. Dilute KUIUFLOAT J(,.330 with permente 

water t.u ibe c.oncenU"nlion not wore Oum 5% 
soluHou, This soluUon should be freshly 

prepared lTl(hlo 3 days for e[fecUve ,cnlo 
lublb.ltion. 

l<Ul~ITA WATER INDUSTRIES.LTD. 
ADDRESS -4•7, M/Qhl...ShlnJuhu 3-t::homo, 9hlnJultu-ku, Toltyo 100. JAPAN 

TYPICAL PROPERTIES 

1) Mnh, lngreuleiJt, 
Polyphoopbate ,nit 
nnd polymer 

l) Appear:mce 1 

White solid or noires 
3) pH (l % ,olullon) 

5.5 -7.5 

IIANDLlNG ANO STORiNG 

1) Protect the focc nnd hnndJ 'rrllh 
a m.nsk nod rubber glovM to o.vold 
direct contnu( with 
lamIFLOA'I; IC-330. [n c••• o[ 
direct (!ontnct t w~ult tbc 
conlagiom• n.re11 U10ronghly wtth 
ruunlrlg w:a.ter. 

2) 8tore ICUlUFLOAT K.;:JJO lu cool 

nod dry pfooo ulnco It uhowu 

excellent hygroscopic porpetly. 
3) lfoep ICURll'LOAT J(;.339 In U,e 

dark pince to n.vold dlrccl uurlllglil. 
4) lltf9 chende1tl'i: sbelf life 11 oue 

yenr upon reeelviog d11te. 

PACKING 

J.IJl<:gl10:,: 

- -····· _________ , -- .·•-···--
SS.TAliG.INOV.'97 

Tf}.Clffi3300-0l• 

I 
Tolephono: 03-3347•3101 Fnoslnill&: 03-33-47'-9004 Talent: 2324697 MIZ:TOI< ,I 

KURITA-GK CHEMICAL CO.,LTD. 
ADDRESS 460 Moo 17 BangphU lnduatrlol E•tate, Bnn~phll, Sarnutprnknrn 10540 

Tol•phono: 316·2300 ( 10 Uno•) Fax: (662) 315-2301-2 



SAFETY DATA SHEET . Da(e o( Issue : zy/ll!]lljM{~' 

Compnuy 

IJrnndantnc-
1., 

J.2 

l. 
1.1 

2.2 

2,) 

2A 

2.5 

2.6 

2.7 
l.O 

. ,1.9 

2.10 
;!.JJ 

1.11 

2.lJ 

), 

,f. 

KURJTA WATJ!JJ. ll'/DUSTRlES LTD, 

KURIFLOAT IC-330 
Chcmk!ll clurncteri:c:dlon: 

Fonnula!ion hnse on folypbusphnlc >all nod polymer, 

Forru t nt 10 c Pomler 

Physlcn[ dnh nntl sll:fcty dnln 

Cltnu[:e Jn physlc.nl s:taio 
Polot or dccom110s1Uon 

Dc.nslty 

JJullt t1cnslly 
Vnp01lt' ))t'eSGllfC 

\'Jscosily; 

5oh1hlllly h\ 1\'nfcr: 

µ11 vnluu (nl JO vJI 1110) 

Flnsh point: 
Ignition lc-mpcrnture: . 

Ex:ploslon llmlls 

ThermnJ decomposlllon 

lf:ti.n.rdou, tlecornposlltou produel,: 

l-b.1:anlous rcacllons: 

Further informntloo : 

1.3 Colour:· \VhHc 

(20 c) 

(20 c) 

(20 c) not npplku.l.JJo 

(20 c) not nppll.c:l\ble. 

J.,j Odour: 

1).stcd lo i\Cconhmcc 1YiU1: 

.100 

g/Jnl 

l,g/tn3 
mbnr 

(20 c) no dn!n r/1 
ln inost o(t.bc ur;irnl orgni1lc ,;qlvcnts Insoluble. , 

(J.5 c)_S.5-7.5 

nol nppllcnblc: 
aol nppliob!c 

Lower.; - Upper: -

by rt:lcnsc of h~nnl'ul Ynpous-
Fonnn·Hou of cubomndnoxh.le And carhondloxldc at 

combustion. 

wlU1 ,1rong ndds nod s(pmg reducing n.gen(s. 

Tho 11rodud Ul used n, n sc::i.le Inhibitor for RO.TYnle.r 
systems, 

It J, dosed In very lotv tonccntrn.tlons (ppm-rnnge). 

Tr:rnsport GGVSccllMDG-Codc -
GGYEIGGVS: 

µN-NO: 
r}a/ntJr: 

lCAO/TATA-DGll: 
ADNR: 

Other lnfonnnllon: 

Regulnflons 

The chemlc11l prepnrnllon b not lhnited ~y lunsport rcgulntloni;. 

This cbemlcnl 1.'I' sltdr llfeJs oncJtnr upon rctclvine date. 

TWA (DUSTS): IO rng/m3 

DTN 5l900~Thc d:t.(n. glveu here .urc hni.ed IHI c:11.rreut knowledge smd cxpcr:icn<:c. SS.TAN~/JAN.'90 
TD-ST<OJJ00-014 

Drnndnnme KUIUFLOA'f IC-330 

5, Profcctlve. me1uures • .rtnrnge nnd lrnndlllug 

5.1 Tcchnlcnl prutec1ivc me.11sut:cs 
Stare product in tlghUy clon11J coo~ineru in" cooli d/trk and nuUiated 11.ren~ Jnntnll splUnite 

contnlnc.n-. Exh•u!lt vaponn: directly n.t orir,lnnl or fonmtUon. frnvltle eye bn.(lt 11.t (lie rvorlth1r. pl.Bee. 

5_2 Per.onnl protec- Rc.<iplrnlory dt1stm:ult * 
tlve ~qnlpnt<!:nl' Hnnd prntce:tlon: glo,·c.t 
"'In cue of delectnllle nlrlJorno toaccnlnttlons.. 

Eye: prolecUon: <:befn~• nf; gogglci 

Otllen 

5.3 f nrJu~. hygiene Do no'l a~ drink 1Jr 1molte•t Ute woridng pince. Avoid ,U1y dlr'cct coouict'wHh lhc j1roduct. 

Never bre.nthc. vapoun. Chinge cuntnmlnntcd clO(hlng hnmcdln(!!:ly. 

5.4 lflre/Explodou protcciion CooJ drums cx.posro to the fire wlUf wnrer ,pny. The 11roduct ll_self f.9 not lnlul.nmuthle 

Coordlaare: personnl prnlcc:Hvo equipment nnd flre-fighHng flle1'5Urc.r lo the: c.nsc of firc..Coll~ct nJI oonlnmlnnlcd ,·tntl!r 
In contnlncn; nnd dispose ,11::.conUnr, to locnl regulnlJonJ. 

5.5 Of5posnl Dispose product nccordlng lo locn.1 ~guJ•tlon!.Elllpty uccd cont.a.iner czomPh!tcly,rJnsc wiU1 wnler, 

dispos.c conlAlncn: t"!Xdu.tling poulblc reuca. 

(i, Mc-usu res In use of -.odtlcoU il.Ud flren 

6.1 Aflcr splll:age/lo:tltnl!dgn!. lealtn[!e Wcnr 11rolcctJve clothing. ltxlrnud vnpour,.Close dralnl. Pum}J off lp,ri;or 

simounts·of protlucl!.Covcr mr;Jduc wlU! nu l'lllsorb11n~l1\ltc up by mcclumicnl mcnnS i"l1J.d hold for wu-tp dh·posal n.1 

dc..,;erlbed 111 cll:1pter S.S. 

6",1 Kxllngulshlng mcdln SnHnble: W:.(cr spr.i:y 

Not lo he used: 

6.J Finl :\Id 
Eye con Ind: Afkr sc111u-1"1ting the eyclld!i [lu,h vrHh eopioos iimotrnfa of V\'nler7 co,Hn.d nn ocull.vt If liTilri.• 
tlon persi11t1». Shin conutd! Remayo cunlPmlnnt~d doO~lnr., U\l~a 11, lihower, care:H1lly wnsh a((cctC!d rkln ,'VIUI 

sonp nnd (rlcnl)' o( water. Ingestion: If nrfcc(c<l pcnon fa consclouJ give co1,fou1 pmounfs of wn.(cr to drlnl<, 

lmmedl~leJy lttltc. urc for rncdk.Al ob,,;crv11:0o11. Jnhidn.tltin: Rr::movc 11.rrr:~(e{I 11cn-on lmmedintcly rom conhunln.n.~ 

led nre.11., If lnconvenicntc pcrslsls conUl.ct a physld11.11. 

6.4 Furihcrlnfos 

7. lnrormnflon 011 foikitJ 
Phospbntc: 

LD (50Jp.oJrnl : 7400 mclkc,(Llt t) 

Dusts mny lrrltn(e the eyes ,(he ,ldn end the upper tcsplndory 

lrncl (Lil I). 

0. )nforma.tlon on ccologkn1 effects 

Ne,•er r-elCuc couccntrltfe1l product fo the envkonmcnt !'f1mtrnliu polluted wm:(cwit(er before ll.! rdense Into 

the drnlns. 

l'bMoxlclcy of KUllll'LOAT IC-330 
LO' (50) laillllsh /l4 !in.:> HO mgr. 
LD (50) !Olllllsh /48 hr,.,> 120 mg/I. 

9. l'urfhcr lnfonnn!lon 
LIi 1 : Rcghltry -ofTodo Effod5 of Ch~mlcn.1 Subsfnttt:c.J 1985/06. 

The dnm glnn here tlo not signify nuy vrnrnmt)' wIU1 rcgn.r-d 1o lhc pmdnct.s' properties. SS.'J'ANO./JAN,'98 
TU-Sl{OJ300-0l4 



APPENDIX 3F-4 
MSDS of Oxygen Scavenger (Elimin-OX) 



NALCO rn n .11 'i'll El',1 .i A17 JJ ll ii Elm 11 t.i'lu 111':i'! '71.17':i tA ii 
N~i;inm'!lf 

NALCO ELIMIN-OX® 

11. \ ff"l":i":i:::y"2Ju;1c1r-tiiimflnl'Zlluiil::u~lil'1 

'ilar.iti,111m'Vf : 

rmti1'lllhJ: 

fll"'i1::~1fhi'Vl : 

NALCO ELIMIN-OX® 

m11\u'lJ1naan1lL'lU 

NALCO WATER INDIA LIMITED 
NALCO INDUSTRIAL SERVICES MALAYSIA SON BHD 
NALCO PHILIPPINES INC. 
NALCO PACIFIC PTE LTD 

1vmYwVl 
\.Vl•H1YIV1 

1v11«v1111 
'\vnAvrn 

OUlOU : 
lJ1liWiJU: 
f1~1Jnua; 
iloe1uf: 
1v,u: NALCO INDUSTRIAL SERVICES (THAILAND) CO LTD ivn«i'IVl 

1uvliJ.iarJa;:in : 
1'1lJ7Uli:l'!IGlilU: 

24.02.2013 
1.3 

+91 2039394000 
603-5569 4118 
63-49-5451550 
65- 6505-6868 
66-38-955-160 

'\V1'H111 +91 2039394380 
1\111;{11 603-5569 S955 
'i.virn11 63-49-5453442 
'ivmn, 65-6862 0850 
lvmn1 66-38-955-166 

6Jlililuv116 ,h1,1tujJ"iJ)J<lViatj 

1,llJ7Ulcl'!IIVl1AWV1,JnL.(\U : i'i71'151J1'1lJ7alci'!11VJ1Alfqm.(luc:buvfa,1\u ;:h,1i,'\,f0nnir1jf;:ivi 16 
1,11nm,i'!l'i:V11Avfqm.(lu1•1-1i1,ll1•LVJA : + 65 6542 9595 

I z. I .i1u1.h•nau'llilvi17'HAJJ 

'l7nm1ll1•Lilum111 Lilu;i'uG111r1'!l ilv 1175 Lr-iil \~1Ji11111.i a 'lllillilu.rum1 a 6)51 a ci•L1i UGl '!I a, 1111;i'uG111 aGi'v n.!11 'l•it u 
.r,~avl 1s 

'ililV17vlAil 
'mftu'l!!G111't'1Jvf 
u,mm1111vlatj1uNt!G1110t'VfilLl'.lu111ni'l1.1Ll'.111.r11m1a 1,1faLi111;i'uG111a.i1 ('ll.1-:i1nG1 
u,lJlOl) 

13. j n7'i'i•y<i'UGl'i71J 

;Tum1aGia-!1vma1J1.p,ref- L.(\mm,l'u 

t1lJ;1''1V1lv6\1vGll 
a1svi1'l1'iL11G1m11•maL?'i;:i,innilm1ff1Jrrml'.luL1i'l1u1u 

ff1Jr,1'11vi1vlhwifv 
il7'lfiil11'illlGlA17lJ'l1Giun75LlWll1ilf]ni>l1mrv 

n111iu 
il'i;:imm1iG11luu;:ia ;:i1'lilmn•maL?la,Gi;:ivi1uL.:iua11-111 n'fa1J;:i1m1r-illu'liflli'l"il1L{lau 

CAS NO 
497-18-7 

nl11JGlGllJ 
il'iilfllRl/\Gliluuaa llilL1'1Jilil1,l'lil1-llJEJfl"llilvN~Gl110l'Vlill'l1eA7ali!iilvV17vlt:iU1'1101'li'i1UvllJ 

1 / 12 

%(w/w) 
5 - 10 

NALCO rn n .17':i'll El~ ii A17JJll ii um11u'!u t11"i'!'1li11'HAii 

c-i~m.nm'!lf 

NALCO ELIMIN-OX® 

fi'1JG151UGi'1"l7,JnlUlJ1.p,rr/- ,fafv : 
n11ff11r,1'11.J1 ~ \.\'!all'lUL,<llUlUill'lriu11'iLllG1Fl17JJ'\,Giam1.l'1J,YR'lu1J1v11a 

,lUGl17aGiaiiull1GlolillJ : 
Lil11;i'u,111a liiaiivilil1Gl111ih 

14. j :1J1m"'ini-rn1·n.l~:1Jw1J1111il1fla,1mu 

ff1Jr,1'11vi1,m,m : 
LiJG1lU1lunmlLi'l•.f1vG176110ti1R•mG1V!UvlmlluUilO 15 Ulvl 'lu'lllw1JllVIVJri1'1UV1 

ff1Jr,1'11vi1vll1\.\iiv : 
ollv1'1Uv\611ail111ea7Glll'.lull11JlOllJ7fl1 ilU1'1Uil0 15 Ulvl 'lu'li.JW1JLL'WV1£f1'1uv1 

015l1U: 
1'i11Jvi111'ir:j"ihaml~au'\i;iaiJ11A'l7flAlllU•llvnmlVlVJri 1-1111r:j"iha1foil11Jli 1,flf1uiJ1nLLcl•11'ii:ilJti7 'lllWlJlLWVJri 

0151jGlGllJ: 
lA#luuri1auilfllJl£Jvll'il1mvlfia1mA1J1i{VJi U§lJWUllJ7ilGi1lJil7fll5 fo'l1lw1JLl\'lVJr/1,1u1i'i 

LL'lvGiil\LWVJr/: 
1luatjnua1m1'!l,1,r.Jihm,Gioi"51u 'ii;ium1'lifm1iil,ua"l!'1vLlWV1ri Lvlam1J"11Jmn1mil"'1m1"vi1,r-i~iln lii1u 1 

Is. j :u1G1in1"'1n11F1,1J")lJIWil,1 

,m1u'lvl: 'll.i'b'lvl 

11716\lJLWtiv : 
r-l l>Glil Ol 'Vf !lmGlil'l"'ll.lL/\Gl fll5'l 1-llJL vll lUlLGiil1vfv1,llJGl qnvi711'ilili ilGl 'lll 11111iuvi'I r/ vj l \,I~ a cl tj il7'1 '17lJ151GlG1Gl '\ vl'l.r 1-lf 
'175Glll l Vl tivvl l \.\lJ7SRlJ.(\G) 'li.J Uvll; l 1 Ol 1a111vl JliGl '\ vJ a tj 

8UGl1lU'1ln'tvl'tmJ"lliirnmnelilGl : 
'll.i'\1'lvl1,1'imN1hlJ a1sll.iaa;:ian'l'1Jvf'!lavmi11;:iu (COx) ;:ia111J1111uM11m1"v1Lilu'lvl ;:i1,tlciaa;:i;:in'\'1Jvf"lluv 
'lu1mL'lu (NOx) aanm 111a1.ram1evi,l'.111'lvl 

,illnrn(i1ilvflUlUWl•i'i11,1flJm1N'l11JlWtiv : 
1umni'lill/\Gl'\vl'\1,1,r 11'i'11lJ'J.fGliJiNl1Uvlflv!A<1lJllll1JLmlJ\.\U7 W'lillJEjUMn(•1ha1,17a'l,'lJilG1illL1,liivclvil7n7A'luGY1i!vflfl11 
vilv7Ull1JlJFl17lJITTUn70'lULl'lumn lli'l.'11lJ'l{GliJil'1fl11'lvl 

'l1Giam11liiaai.J1e1 : 
A1G1i1se'tl.i'\1Gian11tlii;:iai.J1e1 

Is. j :1J1m,n1"!ii1u-l"un1"!{,'hrn'lla,1,11,1Aii 

m1ila,nu1eirmd',.i1u1JF1Fli'l : 
fil'J.lUGl L "ll lil\.\1v1'illJ'l umn 'zf 7Civvi11vl ml7v l 'l.llJlS<ilJ'lUni1n11vi1A11lJ '1til7Gl 'IS loll'l t'l11 '11lJ'lf Glil ilv fl11,llJGl57 LJ c/11111AAcl 
Gl7lJvllL11tti7't 1luJ.T1jJ"iJvl 8 ( n1rn11J"1lJn75il'lJr,1'anu '171lAil/ fl75Uilvf111.i111l.jAAcl) 1,,;,,;qG1\.\~il1"'11Jn71~1'l 'J.l<l\.\70l i:11111 
U1lilGl110Wil \~OlOllJl1'iAUutjl-i7v'll0'111vll-lmGl/~1 ll<ltiltjl1'1flil<llJ mmil11'liJ't.r-:1"i;i11'iiln755tlJ70il7n7Ailil0'l7fl 
1J1L 1 m vl il75LAil1-1 n r{vi7\.\UlV1vilA17lJ '1Sil7Gl '115LAfl61 ilv ll'.lur:f v!'lG11lJ f175r:i fl illJWlJll vi1iiu 1'i7lJ .l'lJ r,1' olfllJ '111lAilvl1,1 fl 
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NALCO m n ii11';'llfillol iii l'l,1J.Jll iii a Gt.fl u'!u n1-;'!'liii11-; tl'l:JJ 

N"1m.nru.'Vf 

NALCO ELIMIN-OX® 

,ui11r,1ii.1;:iv½ilmll'uv: : 
vioim½~il~1ni1 4 ·c (40 'F) 0Ji!G1si'm'll!il,r-,J,:yufom1mcitiu1ttilf,GJm11inmimn 'l'.ivtllm1iGJ'il1.1ttff1rslimi'lm-:ir,'hl 
iilllJ7'l(lilf,1l1Uncl'1Jajol/ll\llLi:iJJ'l,rnntrnr,,r,L/iGlnl'liJ,:YLilUm'lVi1lltj!l5Ul'llilvr4ilGJsi'nt'll! A1'1Lll1J1uvioim\,\J)ilij'1ni1 58 
uvmvhtrn'l!:llif (14 ;:ivAwJJm<iluiil) trnr,~1ni1 90 ilvAl'Vht11.1'1.111if (32 a,imt'llm<ilu&) t,~ailav/\'1.1mrnirni'.Ju0Jlinvi 
<Jnl½JJilG\1lLilf,A17JJ'hJL&/lm>l,im½JJiliJv 

'JG1()1iiA11\,\/lnLilU'1 : 
n:iGILL1 Ll1affJJr-1'iilll1Jli11uan<il'1.mfltri (L'liu A1lu'5U, LYmfaan'l'lllif, 1A'lllJGI, n1G1'luGJ~n, ,1an'lll'IUA1llJl'!JlJ'!IUiJ'1, tvrnf 
LllJ'1n7LUGI) a1,11i111,ft/\GJA1711faU, 'lvl, nl'l'lf,LiJ61 Llilf,/'\,\'lel'laor,L\,\mUUYh!I 

o111auG111u>lt/\m1nmw.i1ulii'1 : 
mutmmn1r,viti'.lu'1.vl : ;:i;:in'l'lJlif'lla,mfuau, ;:i;:in'l'lllif'llB'11u1mt-:iu 

[ 11. I 'llil!JiHl1mnlJA'n:ULil1.1Vh,1'1J;hli17'HAii 

'!l<llJ<>A111JLi'.J1.11'li,,t~uu.~ffu : 
omc;i a'l1Hlil1½fo rsilGJsi'm 'i'lif 

fl17lJLUU1'll!tV17'11hnL~UU\llfflJ: 
&l'.lild ('llilGJ, mtJJ.i): \,\\J 
(Lethal Dose 50) Fi1 > 5,000 mg/kg 
'llEl'11f,lillJA1llJL!'JUJ'li,,>\ 
i1GliV1G11lil'1611U'lll 
r1'i,½U,(50 tllaft'llUGJ') 
(il«linfo/li'i«ni'iJ'lla,i 
\l1wunlii'1): 
,llLLuuffni,,rur,m1 oiilGJiim'i'l 
VJGJ&au: 

A11ml'.lu1'li,,c;iaol1\,\UvL~uumru : 
oiililil' ('l.lilGJ, GJ'lf,!Jfl): mr,c;i1a 
(Lethal Dose 50) Fi1 > 2,000 mg/kg 
'lJ<l'15f,liJ1JA1llJLUU1'l1!1'\ii 
1lGl'JV1Gl!lElvGl7U'll.l 
A~v\,\fi,1(50 tlla1l'll1.IGJJ 
(!l,n(intll/ll'iilnS'JJ'llav 
\l1½unlii'1): 
61lttuuffni,,m~rn1 oitlGJnm'i'l 
V1Gliil1JU: 

n111r,mmi!la,c;ialb\,\uvtila,ii;fu : 
o1l'.lild ('lJilGJ, mr,r:i.i): m~c;i1u 
Af,Ll'UU'llnn75V1Gliilau 0,2 /8.0 
ill Dralze: 
,:uLLUUffni,,o(f,f17'j 
111G1ciau: 

oiiiGJiiru'i'l 
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NALCO tan .11-;'JJa~ iilm1J.Jll .i ;:im.fi' u '!u n1-;'!'11ii11-;tA:JJ 

rn11r,mmli;:,06iamvG11tila,imu : 
&l'.iild ('llilGJ, mr,JJci): n1r,6i1u 
Af,lL'UU'llnn7'11i16iiilau 0.3 /110.0 
ill Draize: 
,11Ltuuffni,,rur,rn1 
VlGiiilillJ: 

n1111i11l,fLfimnrnmvf: 

rstlGJiim'i'l 

N"1Gl.l1lli'l!l 

NALCO ELIMIN-OX® 

n11ff1Jeio1-ii11 ½~mi'lun«1mu,11,fiahf Llilila1n11th'l 1c;iam1ffu r-1'.i 

F\1llJiilllJlrnriaJJf,L5'1 : 
'hlilm11GJ 11um1GJJ\'m'i'lilviti'.lu,n1riaJJf,l5'1 'jf,lJ<GIUElvl'!n'l'lf,1,\'ll'11.hf-LV1ALyjiln71'i-:i'u11AlJf,L5v (!ARC), fJ1.IU1'll!tiviu1 
Ll"l-iv'lllm (NTP) ½,a iillJ7AlJUOol'lJA7iilG15<]Glol7½n'l'llJllttvll1f,l1/1Aiil\,\1§aLlJ,rn (ACGIH) 

OJ«n1r,viu6iarn1ilu1A'utj": 
,rnd1'b.h'.lOJ11m1JJti'lu1'li,,6ia1r,uu.:lu1A'1.1tj" 

qvillrian.i1u1ffuq: 
'hlr11G111ti'.luci11tian«1uwutj" 

<'i1½i'1J'llai,o1tviJJtmJJ1m3av11avaum1u'l.lavl'liiG1iim'i'lii 
GJ57rJ1lf,L1lUG1Vi1r,11'li1m1'1tlavi 2 Llil~ 12 

ffm,;mt'l.lav.rum1u6iamp,Hi: 
G11JJffn1.,1rur,vavil1.16111uc;iaJJljl!IU, m1mi'Juau,111aoiaJJ1Jl!tUAa: "" 

112, I 'llElJJilLi1!J'lnlJ~vLl1G1ilill.J 

'4iln5f,V11Jvl7Ufl17lJlUU1'll!tA<l~'1LL1Gl1l<llJ : 
rs1>6ia'lllil,l1\,\ruoi<'iGJJ1m'lllii 

r-mc;iallil7L~UU\llfflJ . 
oll:JiJJ ('llilGJ, GIWfJi:l) n7'li1lJCfiil 

'ililOG11u m1fo 
Uil7L V1Tllill'l1.IL1Ji 96 hrs 

1l1l1UoJliwll"uvl'll 96 hrs 

ll1r,LJ1Vl'l.lav 
mrnliloJau 
(Lethal 
Concentration 
50) Fi1uan 
A171JLUU1'l1!1 
'lJ,Jvlllliil\,\,a 
'l1J'lJavoll'llAil 
>11~rna'li;fJ1u 
(Lethal 
Concentration 
50) Fi1uan 
A17lJLUU.'ll!t 
'l.l1J,mlic1\,\,a 
'lil'lJ<lviill'lLAil 
vi1~L\,\LJ16iJ1a 
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Fi1 ,llttuuffn1.,1mr,ni1V1G1o1au 

360 mg/I l'ltlGJsi'm'l'f 

190 mg/I OJ/lGlflC\l'i'J 
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t.iiilmnru'l/1 

NALCO ELIMIN-OX® 

UillllWGll!fGlil'Ul'U 96 hrs (Lethal 400 mg/I l'-l~Gl.llnl'l'l 
Concentration 
50) Alll<ln 
m1mi'.luv1i,; 
'llilvllllil\.l'ia 
'la'lJ,Nill'SlAfl 
1ih~L,w'lGiJ1u 

(ilnila'l!av)llcl11iumJ1 96 hrs (Lethal 156 mg/I l'-lliGl.llnl'l'l 
Concentration 
50) Fi1uan 
m1mi'.luvli,; 
'llilvLLllil\.l'ia 
'lil'llEhH'll'iLAfl 
vbL,w'lGiJ1• 

······-····· ....... ___ ... ,_ ...... ,_ .... _. 
ill:Jil.f ('!Jilo1, m~IJcl) n7'itlllr:f.t ll-siLfflll'llil,J Al 1llLL1JlJ~ni,;rurn1'iV1Gl<lillJ 

LGlOGl'i,l fl71llJ fll'iVlolilillJ 
llolWLUUlllJn'Ul (<lG1-f1.l1i.J-s~Li1V1 48 hrs (Lethal 96 mg/I t-J~Gulm'Vl 
mn'im'!Ja-s1) Concentration 

50) A1i.mn 
A171JLl'Ju1'li,; 
'lliloLLfi<11-1'ia 
'\eJ'llilvill'iLAil 
vi-;irn• 'lvi'J1u 

eltA1L1ilUV1e!U'l!7 (ffGli1.l7 48 hrs (Lethal 70 mg/I 1'-11'Glifru'l'f 
ll'i~LilVl 1Al:Jlla,;i) Concentration 

50) Fhmin 
A17lJll'Ju1'ii,; 
'llavLlllil'\.1'iil 
'\a'll,hlill'ilAfl 
1ii'l~L\.IU'lvfJ1• 

f]v LL1nv/ f]v ollJ 240 hrs (Lethal > 10,000 1'-1/IGl.llC\l'l'l 
Concentration mg/I 
50) A7JJan 
A17lJLUU.'hl 
'JHJ,JLlll.t'\.1fa 
'lil'lJil,J<ll'ilAfl 
vlwrno'lGiJ10 

N«mavl'!Jih · 
i1l:Jiliif ('!JilGl, Gl5i1Jiil) n1,ffml'iil ll'i~lillll'l!El,J Al ,llLL1J1J~m,m~m,1111nm11J 

LGlOGllv fll'i~U fl7'i111Gli1e!lJ 
iil11,111u111~Lil ( illfllil'l viilin 72 hrs 1l'lmmm1JJ 45 mg/I v1ilo1.nm'l'i 
Fle!iilGlltillJ) L'li'm1uvlvi111-i' 

~viiilimll 
lllGl<le!lJ'iilOil~ 
50 'lliitu 
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t.iiilmnru'l/1 

NALCO ELIMIN-OX® 

l'-lo>n'i~VllJ 

A fl omv11 'U fll'iLA 61El1J[J70 Llil~il~<llJV17vil1mV1'l!el'1 ill'ilAil: : 
fll'iLLVl'ln'iis1• ajiivll1Gliii'alJ1l'iiLilULGlUfl7'il'll'ilJLolilfl7'ivi7'U70fl7'in'iis7• 'll,hlil7'i1'll,1'1Uiivll1Gliii'EllJLLlJlJ fugaclly model 
m\'u III vlC:fotil1eJtj1u EPI (11hLLfl'ilJfll'ill'i~Lil1Jvll'ifoui.J1iil1uti'ur{l:1J) Suite TM vi'IGl\.17Lol• us EPA LlJLolil"l~il~ll 
.imV1'll,N<'lm1~Avtil1'i~\.li1viiv'Vfilarn1i'lLLil~flil~m!'Vf'lvfvi'v1-1uo1 LlJLGl<'lmffu III 'lllvfavn11m1u.iuqil'i~'\.1i1v~a'Vf 
li7\.11Jol ,fi,Jr{l'l.i's~'lGf'lfa)Jiil'lJEl,Jn7'iU'l~lilU1t1'1'l1l'l!El,lfl7'jllVdm~'l70ajii,lll1Gliii'alJ'l!El,ll'-lliGl.nm'l'ima1Gi.tm1~vili11-1uG1'l!il,l 
LlJlGlil mniln111lciEJ•1G1qajii"LL11niii'mJA1G1i11G1qll'l~fl'i~'l1• 'hlajmn1A, th tlil~i:iu/G1inautm1lafL-iluG1'11nall-s~mru 
vlllJfilGl1J; 

mfl7A 117 
<5% 30 - 50% 

obuviatj1uti1A1G1i1si<1~<11u1-1'iam~,nm,i'1 

fll'iLG1'!mrn'!a1G1qllA1G1i1s~'lllfln11.i~.iJJvi1vil1mvi 

A17lJA,ltillllil~fl7'iiiliil7•fill : 

iliuLG1~nau 
50 - 70% 

1l~1nmaanilL'IU'Vfiill'iLAiihl1um1cia• ilil101lu111'!tflutl1 : 24,000 mg/I 

,hu'Vf Li'lum11lu111'l£f'll av fll'iLG1'!• JJllA1G1i1vifaJJ ~'l~ci a a iil iil7 a1111vil1mV1 

ffni,;m~ifuG111amaiivLL1v11i'aJJ 
0nn fl7'i1LA57i'>f ff ni,;ru~1JUGl'i7 om El iiv Ll ')GI il1l)J'l) ,N iil75 lFl ilil la n1.ivi <ll'ilAilll'l~ri El t 1'i'L1,G11JUG157 om El ii,J ll 1ol iii' EllJ El tj1 u 
1~6111 tl1un<11v 

[13. I 'llilvl'l1'im1tun1-;n1.rm111-i1Aii 

fl75 ri1-=i'G1'll av Lil avf a,i (J n ri7'1Gl '[,;i a c,11-i'u'! mrn'la ct cnu'Vf li7'1Gl'llav Lil a'Vf'lG11'u a,; cy1G1 e1 ci1v QnGi' e1v GlllJ fllJ½U7 a. 
if1u1ilv'l!a,iLilailajLrnii"tl1.t1611m~1,1'!aq"'ll• iti'iWG11vi'1'lll. 

tl,JlJ1'i'!il7'ilAilv111i'LLiii'l 61elv1.l7lJ7il7'16110lJ7<17lJAfv 
(1,1'!m'lilamvh) s1n1Xu!iv1.l1'\lln'JJLi=l,rn'lall1u<1mV11-1'laiiuifo1 
LLiil~vivtuu'lL1m'Vf-=io1'li'"111-11ue/,in<1u'Vf(Jfl'1'llffni,;mi 1-1'lari1-=io1 
'lo1aiiln11~1JG11JJ\il5'urn,i1G1ul'i'11-11I1vl'llavvi1-i11'!Jfl15vlL1i011i'e1v 

1i'a:u,JA1JLL1'i,im<li, ~milia 
li1-=i'G11ilvNIIG1ii'm'l'ivl'liJ'\v111i' vfav1'i1Lilum1G11JJ "fllJ(n1,u'!1,11-;-=i'G1n15)'l!avLilaifum11a 1989 (Hazardous Wastes 
(Management and Handling) Rules 1989)" LLil~Vl'iin'lJJJcy,:\)'ITTfll]\.lmavi'avtiutrn~'llav~:l 

1i'aJJvAlJLl1'iv'lJ71il, lJ7Lill'lla 
ri1-;fG11ilvG11JJ'l.i'aJJoA1Jf\C\li11V1iivLno11i'mJ 2005 (Environmental Quality (Scheduled Wastes) Regulation 2005) Llil~ 
Fl7lLU~111riu ~ vlri7½1JGlLGl• DOE LLil~/1,1'!aG11mil1JT'lvi'av1iu 

'lfaiJ,1A1JLL1'iv'lJ101, \lllilll:Juoi' 
li1-=i'G1i.'l,JG11lJYl5~>7'!Jnqm)m1-1u1m<l'll 984-1976 ("The Pollution Control Law");DENR Department Administrative 
Order No.29-92 ("The Implementing Rules or Regulations of RA6969") LLiil~o11JJv11~n'!Jnqi,;.{\m1,1mmil'll 825 
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C<J~(;Jilffi'l/1 

NALCO ELIMIN-OX® 

'l/El1JOA1Jll1",J'll,o\, il,iAhh' 
riTaG1'VloonlJ'lJEl1JOA1J Environmental Health Act (1JV1 95 'l/El1J,JA1J 11), Environmental Public Health ('llo~'\5-101u 
,1G1<111,1mwii1Li'hrvll!I) l'.I 1990 

milornn,i,nnill, 1.h~rnA'lvw: 
• n11riTaG1'llilvlilatinilu'hlG11lJJJnmA'llilvm~V111oqG1il11,1n1w 
Yi.A. 2548 l~av "11111il'l(i)~,JU{l1J<l 1,\~fflfl"Jvi'hJ'ttlllfl1" 

114_ I "liB~~tfiu,nun,~~u~~ 

11<1JJ&1mhu1l1tlci11,11'11.f101lvlvi1ii'ml&~'lJJm11'llturnnomm1tucivilul'i'1V11vl'il (1JJG111ci,i) ii1t,l~'hlGnJJ!'i1ff,i-iliJ · 
11.hG1V11lJJi1iim;lt;Jni;fiJ,i1unw1Jud,i/JJ1~LJlV11JUG111a ill'llt1.h'l!.lG111JJJ111nru'Yf, 1:/lJU!li Llilt1,\lJ1G1n77'llUd'3 iiilii1t;JnITTil-J 
1 un11'l!uci,i vi L ilrntuu.;i JJJJ'll ilv N Ii GI.fl ru 'Yf DilGi',iGi ;i 'liJrl 

n11'lluci,iV11,iun 
£11v1qnGf;i,i1um1'lJUciv : 

111llJ'1AlJll;i,i'lJ1Gi, 1iuL.:i£J 
'llud,id'.Ju'l1Jm1mJJ Central Motor Vehicles Rules 1989 

NliG1ilm'Vfii'li.Jqnm1JFJU'll(ll~'lJUf/'1 

'1i1llJ'3AJJll1,fo'.1116i, 1Jllill'll£J 
'lJJil'lJ11uvAJJ'll11,it:iu1&tm~1~1um1'1lud,il:/11lAil 1m1l'Hlvimvi<{G1 

'llatl',iAull,,i,i'lJ1ill, vU,JJl'.lu.f 
'llud,itilu'lllm1Jm~11'.llu0Jf!l'illnJJ1,1JJ10 (vi111JJ11oti1'lll'l'lllG1') i;i;i'liJ-d: nJJ1,1lJ1otu1tGi'unql!l;(jn11,1JJ1m11'1l 1185, 1977 
("1"Mll'lv/'ll11villlilll'.lu.f") tt&~m1t'lfnJJLl<1~'liauoAu; nJJiunotu1~Gi'unqwjn11,1JJ1m<1'1l 856,1975 ("1"Mil<{'ll1Jlm11"); 
nJ)1,\lJ1£J 1,\)Jl!Jlil'll 6969, 1990 ("nJJ1,\lJ1£JA1JJl'jlJl:/17lilU)~l!/ll<l~'lJ[J~e)UG111tlll1l~'ll[Jtil1LA/ia'i") ll<l~n151'lfnJJll<l~ 
1fauvAJJ 

']Jo)lJ,)AlJll,,i,J'.111.:i, i'l,iA111f 
n1rnud,iV11,iumilu'll1mlJ'lf11tl'oAu1111m111')JJJJiilvll!l'lu~,ilnG1fi'aJJ f111aum10 lJ 1999 iloiJ{luillG11u1101i~t~aG1'1lilv 
mnnFi1ttiiumh1,1fu1111iiuG1110-JJ1G11:j1uil,1A1llf 286 (1984) 

Wlilmm,,i,i'.111ill, !.l1~lWl'lV10: 
n15'1JUdvll11lAilil'ltGlil'1lilu'lllmlJ "YmJ.'J(i)q,JUG111£J TI.A. 2535", llwmf1m~V111'11:/1fi15m<{'JJ l~EJ,J "1111illrnil1ot11n1J 
llil~5tGi'UA11lJlilu'Vll!l'll11'1'lGJqaum1omo1Gfm1JJ7°JJ/:l(i)'.IJEJJJ'llil'1<lvAn11Elll,\11lliil~U1 TI.A.2534" lliltUWnlA'lJil,J 
nrnt111'1JUoi'1vi1'111n l~EJ,J "n11il1G1iJ1uri1r1u'lJ<1,110111111]nvbud,i1'GJC)a'um10" 11,i1'uvi 14 TiqA'1mou TI.A. 2543 (14 
YJQA~l11£JU 2000) 

fll'J'lJUd,1101,J;Jlnlfl (il'1Amrn11ilum11,ilU5~1,\i1'3U5:!lV1A /11lJ1AlJ'lJU1''1V11,Jillnlf15~1,\i1'1U5~VIA) (International Civil 
Aviation Organization / International Air Transport Association ) 

1iuvlqnGi'a'11un1rnuoJ,1 : t.1/irn11ru'Vfii'lJJqnmJJl')1J'llmt'llud,i 

n15'1JUfi'3Vll,JVl~liil ( EJ,JAl111'1JUd'3.<UA11lUGl11£JV11'1Vl~lM~WJ1,11htl VlA /il'3AO1115V11vVl~liil5~1,\1O1,JU5~l VlA) 
(International Maritime Dangerous Goods Guide / International Maritime Organization) 

ifovlqnmEJ'1tun11'JJuoi,1 : . NilGJnm'l'fU'lJJ(Jnmul')JJ'llmt'llud" 
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! 1s. I '2JB':JilL~tJ1flunfl"i:::tUuu 

'llulJ,JAUILtt,J'!Jlrn, l.JlliH'll[J : 

'10J.l°mrnfe'fum1u 

1tA1m~EJ,J 

'lJEJA111Jll11G1'1A11lJl~£J,J 
R43 - EJ1,tiEJ1;ftllG1m1JJ'l1oiamrnvflri.iqnlb1,1l1,i 

'lJElA11lJllllGlvmllJlUU8UG111£J 
S24/25 -1,\/int~a,imnflJr.1'1:/lllJtlTl,\U,Jlliilt1;f-J'l:/G)l'JJ1G17 
526 -1umrn'l'11"Jl'll1G17 1i,i'of1'1G11'11£Jil111~EJlG1'i7U1UlJ1nv1'u1i!tlil~'liJTIJJllTIV1tf 
S28 -1umrnii1ff1Jr.1'11qnll1wifo 11,[.f1,iu~nruii1ff1Jr.1'116i'1m'i1ll~mG1'i1mumnvruli! 
537/39 -111lJL1'C)vilElllil~lliUG11/1,\,J7n1nvlrn1J1~1:/)J l)'jiln11iJEl'11lU 

'llB1JvAU"i~U11vti'i~l1'1"1 

nw:\'(i)5~Gi'JJa'UG111U'JJil,l NFPA 
<{'llJll,~ : 2 m11J'l1'lvl : O m1JJ'lJJtl:/1io1 : 
O = 'll.llluafl1A0J 1 tilniJilo 2= !.l1umn" 3 = <!'3 4 = D,ia1G1 

0 :iu ~: 

ohun,i1uAru~n'l11Jnllal1,\15llilW1 (FDA) flJ]'l,\lJ1£Jil11,\11 Lll lliil~lA'!il'1fl1a1'1 : 
tfla1'lfllmumrn(v/-.:i1tilui;i'u,iti'lu'lllm1J'lJillJ'3AJJ FDA t.1i!G1nru'Yfil'lt£J;J1Jfo'li;i'maM: llJ11TI11111'lfGiu'lllrl 

r, 1iG1rl' ru 'Vf-0m'! 1 'll1 UlA'!il'3ITTlJ 11'1'11Utfi il llil ~M~Glll!I v/il,i 1'!l'luil11um1JJ1uG11d il 1 um1 <1 ii G1 n1tm1,rnil tmtG11l!lll il,ivi 
a1'11'll1uun1nm'Vf'lla'1mm1 

fl.f]Ul.J1£JA1U<')l.Ji11"ilAii':i~W:h,iiJ"i~l1'1"1 

'1811lvl1lil£J 
l:/1111]n'.llilG1vi;:itjtu<1~rnnm'Vfiitilu'll1onlJ National Industrial Chemicals Notification & Assessment Scheme 
(NICNAS) 
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NALCO tan.115'J.liil:l,liilA11:l.llliilel(;l5)!J'l.Un1-;'l.'li.l15tAi'.i 

N.:imli'm'Vl 

NALCO ELIMIN-OX® 

;,11,1-S':§m1J,m: 
m'lh1mm1,a1Jil'l11Jatj1u1,1~aam-fu-;nnuqJih1am'l TSCA 8(b) (40 CFR 710) 

llAU76l7 : 
il7'l1un7'llCil~UlJil'l11JEltj1u1,11a'\m1'iJn71()nL1U'lln'll()nl'lill'l/17()1Ulh~l1/\f1 (DSL) 

q'\1iJ 
;i111um11m'!u1Jil'\m1un1rnu1/\1UCill1JJJ(lJih1an15 EINECS 1,15a ELINCS 

(jjiju 
ilil71,ffv1,\lJCil1U/lUA7ilflEJGlAilEMl11JnJ]mna1YvA1J1il'lumrn<'im11;i~ti111f1.i111All llil~'tCil11Jnl'lJJU'Vinatj1u'l7()nl'lfl71lAll 
1m.htil~'lilllatj1uil,1uu (the Existing and New Chemical Substances list /ENCS) 

~u 
,m'Vjn1.til611Uvlil61J1"ru'l'fil1ilu'\J.Jml.lnJJ1,1mamu,il.lill'llAil1t;i~1iuuryilmm1an11 Existing Chemical Substances 
China (IECSC) 

lnl'\,\ll 
f11'l'V\n1.fil6111JvlilAJ1ru'l'filtilu'1.iJm1JnJJ,1mamu,i1Jil111Ailti'luvli; (TCCL) tti'l~il;itj1uuryil11aifo'll,h1 Existing 
Chemicals List (ECL) 

vh'lililmf 
,1"11Vjn1lilA1UvlilAilfll'l'lilli'lu'liJCil71JnJ]½lJl(J~JJ1J1il 6969 (Republic Act 6969 (RA 6969)) lliil~atj1uuryilna-flEHl11lAll 
11i'l~,mlilatj1um11Ail'llavvMJ.iilu1f (PICCS) 

'lmwl'u 
,mvfv'\,\l.lA'Vlutj1,miiAJ1(U'l'lililclAAi:luvllll'llr.Jn7'li17'lLAilvlilutj'lluv'llllWJ1J(ECSI) 

irlilLLilUGl 
ill'llAllvYv'\,\l.lAlllvlilAJ1fll'l'lillilu'\ilm1JnJ]'\,\1Jl()16l()ilUCil17()lL1l~ 
New Organisms (HSNO) 1uil 1996 Llil~atj1u11aiJa,1,a'lA11Jm'lam-fu1una-rlam11Ail'llavil1il111iluGf 

16. I 'llil)JililU 

La0f1751l<l],j<lA111JDiil<lAiYatum111l'<l75lAil'llavMilAI\Cll'l'fi11'1-f1fal,ji'il~U11llli1'lli1TVd7vn7()llil~A171JiliilaAJ1() vlliG1J1fll'l'l 
il-:i~ma-it·1J1l{m-1mJJ1anm1'l.lavtn r:flil'llud'1u1111lim1'lm1'um1l1-:f-ill-imn~ll'A1~1-im1J.11l<1a6lJ1ULl<l~A11'lm11f11lv1fal,Jiil 
U dl'\,\51ln151'll~ll 1 m1iliJ·mllun11iii'm1ilill'l l.'1ahfilm1ilijuGln11'l.lU07Uvll'\,\l.ll~<l1Jll<l~A11ilLil'lLLn5l.ln7rnllW 
lv1a1.-film11Jl1u1,1um1iJi:juGl'li\iliilaAJ1"a1u11muvlvl1~1u '[J.i1Ail,mtn'11l1/\1J'll701uvf;i-iriu'llavvl1ud1,11u1fal,J<1l,~1JLGJJJ 

NALCO WATER INDIA LIMITED; S. No. 238/239, 3rd Floor, Quardra 1, Panchshil, Magarpatta Road, Sade Satra 
Nali, Pune 411028 India 

NALCO INDUSTRIAL SERVICES MALAYSIA SON BHD; No 1, Jalan Jururancang Ul/21, Seksyen Ul, Hicom­
Glenmarie Industrial Park, 40150 Shah Alam, Selangor Darul Ehsan, Malaysia 

NALCO PHILIPPINES INC.; Barrio Real, Calamba, Laguna, Philippines 

NALCO PACIFIC PTE LTD; 21 Gui Lane, Jurong Town, Singapore 629416 
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NALCO tan.175'1.lil~iilA17JJ1.liilel(;l5)!J'l.Un75'1.'li.175tA:il 

N.:ililllffi'l/1 

NALCO ELIMIN-OX® 

NALCO INDUSTRIAL SERVICES (THAILAND) CO LTD; L'lvvlU'l~aav, til'lllil 109/19 ilAlJE\Cilf171'\n1'llJ~illtHuilua'im 
'!!. ~116 ,l.J.iil1m1Av ,.nmJv 21140 (1.h~l1/\f1'1.1/\a) 

MJJ1m.i-u1vt'lri1'vn.fqmsiu : 

fimGiu: 
JJ7l,WiJr.J: 
vliih.Jilu.f: 
ilvAhlf: 
'lvt!J : 

+65 6542 9595 
03 5569 4054 
1800 10 8421250 
6542 9595 
02-104-0545 

1fm,i,nPiuiJ1-11m.l: n111iJ~mmiJ1>-11fal,Jill~a111rn~uu1,15a<1'llmvd1vmavid1Aryd1i,1mnl'uiJ1uiJ~-ii111o1mv1½vt'l71J1u 
llf11J6l1v'!J<llJVllv'lll()flEl'll<lv .MSDS 

lA,r.Jl.lLAa: Nalco Asia Pacific, Regulatory Affairs (RA) Specialist 

·12112 



APPENDIX 3F-5 
MSDS of Scale and Corrosion Inhibitor   



IVIATERIAL SAFETY DATA SHEET (MSDS) 

Corrosion Inhibitor and Scale Inhibitor 

SAfl~\fY DATA SHILET !Joie oflmrn: 12/0•1/J:006 

Cnmp:rny KU!UTA-()1( CIIEMICAL CO., LTD. 

Oront.ln::une IWIUTA T-7600 
SECTION I -l'llOOUCT IDENTIFICATION ANIJ COMl'ANY INFORMATION 

l'rouucl nome: KUI\ITA T-7600 
Compnny nnme: ICUlllTA·GK CHEMICAL., CO.,LTIJ. 

•lUU l'rl.17 JJnngphll Jmlustrlnl fi:stnle, IJnng,nothong 1 

1Jnngrnolhong S11b-Dlst1·~ct , Snmutrrnlrnrn 10540. Tl!:I. 0l-3152300 Fnx.02-3152302 

SECTION 2 - INFOHM.HION ON IIAZARDOllS INGHJWftlNTS OIT COMl'OSITION 

Composlllun : Orgnnlc polymer, phu~phonnle oml nzolc. 

SECTION 3 - IIAZAllOOUS IDENTIITICATION 

rcsonnl prnlecllvc equipment : 

Eye prolccllon: chem.-rnr. goggle, 

nc:irlrnlory protection : chcm.-.rnf. nrnslc 

Ollu~r: -

llond protection: glovtr 

0 

Indus. Hygiene: Do nol cut, tlrinlt or nnoltc nl the working pince. Avoid :my direct conlnct wi!h lhe proflucl. Do no! brculhc 

1lusls 01111 pi-otJucl vupoun. Chnnge conlnrnlnu(ed clolhlng lnunctJlolcly muJ lhorughly wn,h bertire reo,e. 

SECTION 4- EME!l()ENCY AND f,JllSTAID MEASURES 

Ancr splllogc/leolrnge/g1u lcnlrng_u : \Venr prolectlve clolhlng. Exhnusl tluds. Close tlrnlns. Gnlher lnrger nmohnl1 or the. prodm!l. 

Cover rc,ltlue wflh :rntJ ntlr;orbnnt, tnlte up by mechnnlcnl menni; nntJ holtJ protJucl for wnr;te tJl1q1orol 1u dhcrlbed Jo 
sccllon G. 

Fir.o;t old : Eye contocl : Ancr ,cpnrntlug lhe eyelhh n,uh with coplo11s nmountr of wnler, con Inc( on oculhl If lrrltnllon pcrslrt,. 

Slcln conlnct: Remove conlnmlnnletl clolhlng, lnke n shower, cnrcfully wn,h nffecled slcln with soon nnd plenty of wnler. 

Ingesllon: lfnffeclcd person h consclou, give copious nmounh ofwnter lo drink, lmmetllntely tnl<e cnre ror medlcnl 

obi;ervnlion. lnhnlnllon : Remove. nffccled person hnmedlotel)' from conlnmfnnletl nrc11, If lnconvenleuec pcnlrlr coulnc.l 

n phy,lclnn. Noles lo the l'hyi;lclnn: There If not rpeclnllsl lnformullon nvnllnhle. Trent syrn11lomotlcally. 

SECTION 5- Finl!: FJGIITIN() MIT.i\SllllES 

Sullnblc cxtln~ulshlng mttll:>: CoonJlnnlt wllh prlmory cmc of fire nml envlronmcnlnl vlclnllJ•. Spcclol c:qrn1mrc hnzort.16" 

odrlng from s-ulal:rnce or comburllon produch: Formntlou ofhnrmful corhonmonox.ltfo nnd cnrhon dloxltlt ol lhc 

combusllo11 oflhc prollucl. Combmllon goi;u ore lrrltnllng lo ruplrnlory lrnc:I nntl mucous membrnnes, 

Speclnl pro{ecllve equlpmenl required for Ore-fighting: Cool tlrurnr. txpOU!d lo lhe nre wllh w::iler sprny. In cose of Ore 

wcnr n ,elf-conlnlning brcothlng npporotu, nnd OSHA/MS ff A npproved prolecllvc clothing. 
Coiled nll contamlnnletl wnter lfponlblc dh;flo"- ::m.:onllng lo loc:11 rcgulnlloni;. 

SECTION 6 - ACCJl)ENT I\El.,EASE MEASUllES 

Wcur protective clolhlng ( rec sccllon ,;\ ). Clo,e drnlns. Exhnust product VOJ)Our1:. Cover splll wllh Inert m11terlnl. l'ump ofT 

lorg.t omounh ur the protlt1cl Into mnrlrnd, reshitnul conlolnen:. Cover rusltlucs: wllh on Inert obsorbnnl, to Ito Ull by 

mnchonlcnl mcnns into nmrltetl contnlnerr; ontl holtl for wn,lc dhpoi;nl nr tJe,:crlbcd 111 r;eclion 13. Thoroughly rln;e nffeclctl 

ground wllh plenly ofwnler. 

SEC..IION 7 ~ IIANDLlNG I\N[> STORAGE 

Slo1·c protlucl In lightly cfoi;etJ conlnlncn inn cool, tlnrk nnd vcnlil:llcd nren. ln~tnll splllnge con{olucn. Avoid i;pllli; nulJ 

spln~hci. tJurlng refilling proccu. Hun1lllng product onl,v In well vcntllnlcd nrc:H. l'ro,·ldc eye bnlh nl the working plocc. 

A void inhnlutlon of vupours when hondllng the thcrmnl lrenlctl product. Onl,Y use corrosion re:slstnnt loo!, nnd cqulpr~1enlti. 

SS.T,\NO.IAl'H.'Dli 

TLHHJHIIOO·lll 



Hrrmdnnrnc : J(UJUTA T-7600 

SECTION 8 • EXl'OSUl\lc CONTROi, AND PEllSONAL l'I\OTECTION 

Flre/R:-.:ploidon protccllon : The: {lrotl11cl Itself., I.~ nol llnmrnn!Jlc:.Coonllnnle perrnnnl protective clofhlng onrl ,x1lng11ishlnr. 

mcdlu uccnn.llng with lh, c:He of fire.Collect ull conlmnlnnlet1 wnlcr I.~ contnlnerr nnt1 tllrpo1rn lncol rcgulullonN. 

ExllngulNldng rnclllo Sultnhle: Wnler spr:.1y, Cnrbomlloxlllc, Dry chemical, Fonrn. 

SECTION 9 • l'IIYSICAL AND CIIEMICAL 1'1\0l'EI\TIES 

Form : Liquid Colour: Yellow lo brown Freezing l'olnl : nol nppllcntlo11 

Densil)': 1.14 - J.18 g/ml. Vnpo11r prruure: no dnln Explosion Jlmll, : Lower: - Upper: -

Solubll/ly In wnlcr: !ioluhh.' In evl!ry nrooortlon :' nll vnluc~ fo.~ 1fo!lvrred}: {25 \) 11.5 - IJ.5 
Fla,.;h point: nol npplicollon Jgnlllun lcmpcralure: not oppllcallon 

Sii:CTJON 10 -n!i':ACTJVIT\' AND STAJJTLITY 

Contlll/011 lo n,•oit1: tlrong o:ddlz.lnr. condhlon.~. ; l'roclucl~ to nvohJ : ,trong oxhJlzcrs n,11.l nlltollne ngcnh 
II:nerdom> dccompo,;lllon prnUucl.~: none if U$1!d nr. lutllcoled 

SECTION 11 • TOXILOGICAL INFOI\MATION 

l'ro1luc{ion nrul hnnllllng of lntlusldnl fJunnll!lu of !he 111.~cussed chemlcnl prepnrnllon did not crrnse 

form11luUon tlocs nol lnclut.le u loxlccologlcul rl~lc !hut is worthy lo I.le mcnllone1l. 

SECTION 12 • ECOLOGICAL INFOI\MATION 

Ne\'cr rclco~!! conccnlrnlcd protluct lo the cuvlronmeul. Ncutrollzc polluted wnslcwolcr he fore It,; rclem.c lnln lhc drnlnt. 

SECTION IJ - DJSl'OSAL CONSIDIJ:ll/\ TJON 

Dlsposul: Hurn !he prolluc( Inn chemlcul lnclnt!ru(or cqulppcLI wllh ,in nflerUurner und n rcrubbl!r. Emply med contulnen 

complelcly, wush wllh wulf!r I dh:posc conlulnen cxclmling ponlble cxlernnl rcu,c. Sultnble clcunlng ugenl Is wnlei-. 

SECTION 1-1-TI\ANSl'OI\TATJON INr-DRMATION 

C.CYSee/Jl\·l rJG-Cotle: -

GGVE/GGVS: 
UN-NO: 

rln/ntlr: 

SECTION IS· llEGULATOllY INflOllMATION 

lCAO/lATA-DGil: 

ADMR: 

,\cconllng lo geuernl n:gulnllom !he rornrnllon It oof n thmgerom; rnb,lnncc. 

SECTION 16 • OTIIER INFOI\MATION 

The prnduct Is n corroi;lon nnd i;cnlc luhlbflor anti i:lutJge tlli:pennnf for open n~clrculnllni: cooling woter ,y,1cm,1;. 

Thi, chcmlcnl'~ shelf lire 1, one ycor upon receiving tlolc. 

The chernlcol pre:pnrnllon h not llmllecl Uy lrnn~porl rcgulotlons, 

The dntn glvrn here tlo not slgnlry nny wnrronly wllh rcgnnl lo the product,• properties. SS.TANG./.'\,PR.'06 

To-srnnou~111 



APPENDIX 3G 
ENERGY NETWORK SYSTEM BOUNDARY 

ANNOUNCEMENT   



En
er

gy
 N

et
w

or
k 

Sy
st

em
 A

nn
ou

nc
em

en
t P

ro
ce

ss

EG
AT

Ex
pl

or
at

io
n 

 o
r  

su
rv

ey
  f

or
  a

  l
oc

at
io

n 
 fo

r  
th

e 
 

co
ns

tr
uc

tio
n 

 o
f  

an
 e

ne
rg

y 
ne

tw
or

k 
sy

st
em

ER
C

co
ns

id
er

at
io

n 
an

d 
ap

pr
ov

al
 o

f t
he

 p
ro

po
se

d 
en

er
gy

 
ne

tw
or

k 
sy

st
em

O
ER

C
•

m
ak

e 
an

 a
nn

ou
nc

em
en

t d
es

ig
na

tin
g 

th
e 

en
er

gy
 

ne
tw

or
k 

sy
st

em
 b

ou
nd

ar
y

•
in

fo
rm

 E
GA

T

EG
AT

•
ill

us
tr

at
e 

th
e 

de
m

ar
ca

tio
n 

of
 th

e 
en

er
gy

 n
et

w
or

k 
bo

un
da

ry
•

iss
ue

 a
 w

rit
te

n 
no

tif
ic

at
io

n 
to

 th
e 

ow
ne

r o
f l

an
d 

or
 

pr
op

er
ty

 
•

pa
y 

fo
r t

he
 u

til
iza

tio
n 

ch
ar

ge
 o

r p
ay

 co
m

pe
ns

at
io

n

EG
AT

St
ar

t c
on

st
ru

ct
io

n



APPENDIX 3H 
DETAILS OF THE RAW WATER POND AND THE WATER 
TREATMENT SYSTEM OF PLUAK DAENG INDUSTRIAL 

PARK 
  



V V 

11~~~bB~~6lJe1.:iue1il1~uu~~1~uun11~~~ilTt.h~u1 

6lJel.:J ~ 'J'Wel ~ ~1'Vif111:il'U ~ 1 f1 bb~ .:J 
q 

i;'l1'UelMi,'\1Vffl11:lJ'Uff:lf1bb\?1'11~elelf1bb'U'UUelbn'UJ1~'U''il1'UTU 2 Uel Ael umn'UJ1~'U 1 iibdel~ 
' 

tl1~mru 25.95 h bb~~umn1JJ1~'U 3 i1bdel~'U1~mru 4 1~ bb~~:'U~6'11Vf'f'Ub-:Jt:-J~M'U1~tl1tl1~mru 

1.54 1 ~ 11cJ~~bBcJ\?1(,)-:J1tl~ 1 b\?1c.Ji;11'UelM?nVfm1:1Jtlmmb\?1-:J'<il~foJ1~1Jm'<il1n1J~'B'Vl ~\?1n71bb~~'W(,),.J'U1 
'U ' V 1 • tJ V 

wrvm1mil1mr1M~1'Uelelffil1fl\?1 (:lJVf1'1l'U) Vf~el East Water 61i-:ib;el:!Jvlel'Vlel6'1-:Ji,J1~'U'<i:11f1bb'U1Vlel6'1-:Ji,J1~'U 

'llel-:J East Water Ael 'Vlel6'1-:JJ1Vf'Uel-:Jtlm 1 Vf~-Vf'Uel-:Jflel 'll'U1\?1bJ'Ul:h'Ufl'U8nm-:itl1~mru 1,350 iJ~fo:1JM1 
'U 

11'1el~1 'Ubb 'U1 b 'lJM'Vl1'1Vfff:l-:Jbb~'U~'UVf:lJ1c.Jb~'lJ 3191 n:lJ. ~ 8+ 316 ~1cJ'VlelbVf~n'lJ'U1\?1bJ'U~1'Ufl'U8 nm-:i 
'U 'U 

tl1~mru 400 iJ~~ b:1JM1 bb~~17-:J'Vlel 1M~'Ll1 'Ub'lJM'Vl7'1'llel-:J'Vl7-:JVfm-:i'll'U'U'Vl 1c.J.3013 bb~~'Vl1-:iV1m-:J'll'U'U'Vl 

Jtl.2026 :lJ1tJ-:Ji;'J1'UelM6'l1Vfm1:1Jtlmmb\?1'1 d~tl~'Vl1'1 6,500 b:lJM1 11cJ~~bBcJ\?1(,)-:J1tl~ 2 flel'Ub'LJ16'1Umn'U 
' 'U 'U 

J1~1J~ 1 zj-:i£lr111:1J'<il 201,508 ~nmflnb:1JM1 r11m1t16'\'11el-:iJ1~1J1~ 97 1'U flel'UUel'Llb'LJ76'11~'U'Ut:-J~M 
' 'U 'U 

J 1tl1~tl1'lJel-:Jm 'Llel MmVf m1:1Jtlm mb\?1-:J vi ell tl 
' 

6'\' 1wf 'UJ~'U'Ut:-J~ MJ 1'U d~'U1'lJ el'1G'f 1'U el M6'l 1Vf fl11:lJ'Uff:l n bb\?1'1 b 'U 'UJ~'U'Ubb 'U'UM n M ~ n el'U bb~ ~'Vl 11 cJ 
' 

fl1el-:Jb~1 (Solid Contact Tank and Rapid Sand Filter) lJeJM11n71t:-J~MJ1tl1~tl16'l-:irl\?1'U1~mru 2,500 
'U ' 

~ n'LJ1flf) b:lJMJ/1'U b ~eldel-:J{'Un'<ilm1:1Jvl1'11 'lJel'1G'\1'U~M611Vffl11:lJ'Um f1bb\?1'1~ fl1\?111'<il~i1 rl11:lJM m n7J 1 .;rJ 1 

tl1~mru 2,067 ~n'U1flf1b:1JM1/1'U b\?1c.Jm~'U1'Un71t:-J~MJ1tl1~tl1'llel-:Jm'LlelM6'l1Vfm1:1Jtlmmb\?1-:J (Flow 
'U ' 

Diaoram) bbrl\?1-:J(Yl-:J1tl~ 3 bb~~'ll~f11rlM1m1lVf~'llel'11~'U'Ut:-J~MJ1tl1~tl1 bbrl\?1-:J(Yl-:J1tl~ 4 
~ 'U 'U 

RNP/ENVIRT59561P028091RTI008-mflmnfl 291 V1ti11 
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] Intr.oduciion 

The purpose of all Emission Estimation Technique (EET) manuals is to assist Australian 
manufacturing, industrial and service facilities lo report emissions of NP! substances to the 
National Pollutant Inventory (NPI). This manual describes the procedures mid recommended 
approaches for estimating emissions from facilities engaged in !he mining of coal and 
mela!lifcrous minerals. 

The mining industries covered in this manual arc: coal, iron ore, bauxilp, copper ore, gold ore, 
nickel ore, silvcr-Icad-zine ore, uranium ore and other metallic ores. 

EET MANUAL: Mining 

ANZSJC CODES: 0600, 0801, 0802, 0803, 0801I, 0805, 0807 and 0809 

This manual was prepared by Sustainable lnfraslrnclurc Australia (SIA), on behalf of the 
Australian Government. 

The manual has been developed through a process of national consultation involving slalc and 
lcrri(ory cnviromncnlal deparlmcnls and key industry stakeholders. Particular thanks arc due 
to the Minerals Council of Australia (MCA), Greenbase Ply Ltd and the Clean Air Society of 
Australia and New Zealand (CASANZ) as well as their members for their comments, advice 
and information. 

Mminr~ version 3.1 ... Jnmrn1y 2012 

2 Process description 

The mining activities covered by this EET manual include operations al both open-cut and 
underground mines. Generic process flow diagrams are provided in Figures 1 and 2 . Because 
each mine is unique, you may need lo develop a facility process diagram for your own 
operations, identifying the main activities or processes that involve NP! substances, and the 
emissions and transfers resulting from the operation of each activity or process. 

The coal and mineral mining activities covered by this manual arc those primarily for the 
production of raw materials for the manufacture of metals and alloys. The_ geological strata in 
which these minerals occur contain a wide range of inorganic compounds !hat need to be 
considered in assessing potential pollution sources from mining and washcry operations. Jn 
Australia, open cul and underground mining lcclmiqucs arc used for coal and metallic ores. 

2.1 Mining of coal 

2.1.1 Open-cul mining for coal 

n,..,,yr,.,i., 
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Figure I: Opc11-c11!/1111dcrgro11nd coal miniug focilily process diagram 

Figure I is a generalised facility process diagram for open-cut coal mining. In general open­
cul mining occurs in layers as material is excavated over a period of lime. 

Tl1e main activities carried oul al open-cut coal mines llrnl could lead lo emissions to air, 
water, and land, or lrnnsfcrs o[NP[ substances, arc.as follows: 

• removing vegetation and topsoil 

• drilling and blasting overburden and coal 

• removing and placing overburden 

• extracting, transporting and dumping coal 

• breaking and sizing of coal 

Mining version J. l -Jnnuary 2012' 



0 washcry and workshop opcrnl ions 

• transporting and placing wasllery rejects 

• wind erasing from exposed areas mu] stockpiles 

• rchabilil.alion. 

2.l.2 U11dcrground mining 

Figure I also.includes a description o[undcrground coal mining. In general underground 
mining occurs in horizontal lnnnels with access lo lhc surface via large vertical shails. 

The main aclivilics carried out al underground coal mines llrnl could lead lo emissions to ai.r, 
waler, and land, or lransfcrs ofNPl substances, arc as follows: 

• earthmoving 

• shail/drifl access and ventilation development 

• underground drilling am! blasling emissions where exhausted from the mine through 
vcnlilalion shails 

• extracting, transporliDg, and clumping coal 

• breaking and sizing of coal 

• washcry, workshop, and power plant operations 

• trnnsporling and placing washcry rejects 

• wind crosing from exposed areas and stockpiles 

• rehabilitation. 

Mining version 3.1 - fonumy 2012 

2.2 Mining of metallic ores 

2.2.1 Open-cul mining for mclallic ores 
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Figure 2: Open-cuUunderground metallic ore mining facility process diagr:1111. 

Figure 2 is a generalised facility process diagram for open-cut mctallic,ore mining. In general 
open-cul mining occurs in layers as material is excavated over a period of lime. The main 
aclivilics carried oul al open-cul ore mines that could lead lo emissions lo air, waler, and land 
or transfers of NP! !isled substances in waste are as follows: 

• removing vegclalion and topsoil 

• drilling and blasting overburden 

• drilling and blasting of ore 

• removing overburden and ore 

• transporting and stockpiling overburden 

• extracting, transporting, ancl dumping ore 

• crushing ore 

• Ooatalion and thickening 

• ore benelicialion; 

• workshop opcrntions 

• rchabilitalio11. 

2.2.2 Underground mining 

Figure 2 also includes a description ofuudcrgrouml metallic ore 111ini11g. In general 
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u11dcrgrouud rni11ing occurs in horizontal lun11cls wilh access to the surface via large vertical 
shafts. 

The main activities carried oul al underground ore mines lhal could lead to emissions to air, 
waler, and lane! arc as follows: 

• earthmoving associated wilh the development of the surface facilities 

• shart/dccline access and ventilation development 

• extracting, transporting, and dmnping ore 

• crushing ore (including primaiy, secondary ancl tertiary crushing) 

• floatation and thickening 

• ore bcncficialion 

• washcry, workshop, power planl operations. 

Mining version 3. I - Jnmm,y 2012 

3 Threshold calculations 

The NP! has six different threshold categories (l, la, lb, 2a, 2b and 3), and each NP! 
substance has al least one reporting threshold. If an NP! substance excectls a threshold all 
emissions ofthal substance from the facility musl be reported. In lhe case of mining 
operations, lhe (ripping of substance thresholds is likely lo resull from: 

• 1naterials contained in the raw ore rind waste rock 

• materials used in the extraction of products from the ore 

• fuel storage/ usage. 

Other on-site operations may also rcsull in threshold excccdcnces, including the transfer of 
NP! substances such as lolal nitrogen and lolal phosphorns in aqueous waste. 

For detailed information on how lo delennine if your facility has tripped thresholds, please 
refer lo 7'lie NPJ Guide which provides detailed information on Uiresholds and meUwds for 
identifying emission sources. 

3,1 Developing a substance usage inventory 
The first step in detennining whether Category I, la or lb reporting thresholds have been 
tripped is preparing a materials and substance inventory for your facility. 

3.1.l Common chemicals 

When preparing a materials inventory, determine lhe mass of all materials Uial have been 
used, for example, the.mass of chemicals used in the mining or bcncficiation process, 
including: 

• coolants - Ethylene glycol 

• lead nitrates - lead and compo1111ds 

• sulfuric acid 

• solvents (e.g. MIJ3C, trichloroethane) - total VOC 

• xanlhalcs - precursor of carbon disulfide 

• ammonia (Iola!) 

• hydrochloric acid 

• cyanide (inorganic) compounds 

• copper sulfate - copper and compounds. 

Fol' the purposes ofNPI "usage" is d~fined as !he handling, mamifaciure, Import, processing, 
coincldenial prod11ctlo11, 01· other use ofa substance. 

3.1.2 Common fuels 

Also, the mass of fuels lhal enters the facility needs lo be collected. lnfonnalion on lhc 
amount of fuel combusted will contribute [o Category 2a/2b emissions and the amounl of fuel 
stored will contribute to Category 1 a for emissions of volatile organic compounds. Common 
fuels in use include: 

Mining version 3.1 -Jnnuruy 2012 



• diesel 

• petrol 

• coal 

• residual oil 

• LPG/CNG/biodiescl. 

7;1pically dieselji,el is the predominonl fi,el used on mining sites, the voe composition of 
dieselji,el is 7.6 per centancl thefi1el clensily is 0.836 kg/L. 11,e storage or usage of 
approximately 394,000 L of diesel will trip tlte Category la threshold.for the usage o.f25,000 
kg a(Tota/ voes. 

Furthermore, the mass of nrnlcrials used for ancillary activities such as maintenance works 
and equipment cleaning is required lo be inclutlcd lo dclcnninc tl1c mass of each NI'[ 
substance used. These substances could also be fom1tl as components of paints aJ1d solvents. 
In addition, emissions which result from coincidental production also needs lo be considered. 

The ncxl step is lo determine !he amount of each NP! substance in each material used during 
the reporting year. This process is called material spcciation. Material specialion profiles 
detail the concculrnlion of each substancc·(or species) within each material. They c~n be 
obtained from Material Safely Data Sheets (MSDSs) or from lhc supplier of the material. If 
site specific material specialion profiles arc not available, use the speciation profiles detailed 
in Table l. 

Table J: Location of useful material spcciation profiles lo delennine substance usage 

Diesel 

Fuel oil 

Crude oil 

Pninls 

Solvents 

NPI EET nrnnunl for Fuel ;md Organic Liquid Storngc 

NPI EET manunl for Surfoce Coaling 

Example I: Calculating the lolal mass of Category l substances used 

This example shows how the usage of1nangancsc and compounds is calculated from a facility 
that handles coal and bauxite. The following data arc available: 

Mass of coal used 

Mass ofbm1xilc used 

Concentration of manganese and 
compounds in coal used 

Concentration of manganese and 
compounds in bauxite used 

Mininn vc1r.ion 3.1 Jmrn;ny 7.012 

100,000 

2,s,10,000 

,11 

70 

t/y 

t/y 

mg/kg 

mg/kg 

Mass of nrnngancsc and compounds 
used in reporting period = (100,000 x ~1/1,000 I 2,5~0.000 x 70/1,000)/1,000 

= 182 l 

In this example, the total mass of manganese and compounds used by the facility is 182 
tonnes. Therefore, lhc Category I threshold for-manganese has been tripped and all emissions 
and mandatory transfers of manganese and compounds must be reported to the Nl'l. 

Example 2.: Calculating usage across reporting periods 

Depending on ore grnde requirements for processing, blending of ores of different grades 
often occurs. This can result in ore being mined and being piaced in an intcrmccliale stockpile 
for lime periods which may cross over from one NP[ reporting period lo another. 

!fa mine has extracted material during the first year and placed it into storage, and lhen 
processed it in the next year, then the u.qage during the second year would be counted on the 
first movement of the material as il was moved from sloragc to be processed. In this situation, 
usage is be based on the first movement in the process; any subsequent movements would not 
need to be included as part of the usage, but multiple process specific movements or process 
steps need lo be taken into account when determining emissions. 

![a material has already been counted for usage during lhc reporting period; further 
reprocessing will not contribulc to additional usage to eliminate double counting.· 

3.2 Fuel combustion and explosives 
foucl is commonly used on mining facilities for vehicles, cquip,nenl and in some cases as part 
of explosives. For detailed information on how lo detem1inc if your facility has tripped 
thresholds for lhe usage of fuel, please refer lo The NPJ Guide. 

Fuel used during blasting activities need, to be considered when assessing if 1 to11ne or more 
offi,e[ or waste ltas been b11mt /11 an hour d11ri11g the reporlt'11g period. 

If your facility trips either the Category 2a or 2b thresholds you must cslimalc and report any 
emissions of lhe substances listed in the relevant category. 

if Category 2,r or 2b hai;e been tripped, PMv is only reportable.for combustions sources, 
other potential sources i11c/ucli11g stockpiles and road s1t1faces are excluded, 

Mining vcr~ion 3.1 -Jnm1.1ry 2017. 



4 li:stimation of Emissions and Trnnsfers 

Estilllatcs of emissions of NP! substances lo air, waler and land should be reported for each 
substance that triggers a threshold. The NP! substance list and detailed information on 
thresholds nrc contained in The NP! Guide. ln general, there arc five emission cslimalion 
techniques (EETs) lhal may be used lo estimate emissions from your facility: 

0 sampling or direct measurement 

~ mass balance 

• foci analysis or other engineering calculations 

• emission factors 

• approved alternatives. 

Select lhc EET, (or mix of EETs), that is most appropriate for your purposes. For example, 
you might choose lo use the mass balance technique to best estimate fugitive losses frorn 
pumps anti vents, direct measurement for slack emissions, and emission factors when 
estimating losses from storage tanks and stockpiles. 

1 f you cslimalc your emission by using any of these EETs, your data will be displayed on lhe 
NP! database as being of'acccptablc reliability'. Similarly, if your relevant environmental 
department has approved lhc use of EETs that are nol outlinccl in NP! reporting guidance 
rnalcrials, your dala will also be tlisplayctl as being of'acceptablc reliability'. 

This manual seeks lo provide lhc most effective emission estimation teclrnigucs for the NP! 
substances relevant lo this industry. However, the absence of an EET for a substance in this or 
other NP] reporting guitlancc materials docs nol necessarily imply that an emission should not 
be reported lo the NP!. The obligation to report on all relevant emissions remains ifrcportiug 
thresholds have been exceeded. 

You are C1hle to use emission estimation techniques thC1t C1re not outli11ed i11 NP/ guidance 
111ateriC1ls. You 11111st, however, seek the consent of your relevant environmentC1! a1;ency. For 
example, if your company has developed site-specific emission estimation techniques, you may 
use these if approved by your relevant environmental agency 

You should note that the EETs prcscnlcd in this manual relate principally to average process 
emissions. Emissions ,csulling from non-routine events arc rarely discussed in the literature, 
and there is a general lack of EE.Ts for such· events. However, it is important lo recognise that 
emissions resulting from significant operating excursions and/or accidental silualions (e.g. 
spills) will also need lo be cslimalctl. Emissions lo land, air and water from spills must be 
estimated and added lo-process emissions when calculaling total emissions. The emission 
resulting from a spill is.jhc ncl emission, i.e. the quantity of the NPJ substance spilled, less lhe 
quantity recovered or consumed during clean up operations. 

[\,lining vw1ion 3.1 - Jnnunry 2012 

Metals Speciatlo11: 

Reportingfacllities have the option to reporl either: 

(a) the total emissions of each of the metals for which reporting Is lriggered, or 

(h) rhe individual compounds (or species) I/wt comprise the emissio11, providing the Iola/ 
emissions sum lo the Iota! metal emissionsfi·om the facility. You must, /1oweve1 1, seek the 
consenl of your l'elevant environmental.agency fol' the use of EETsfor 1/lela! special/on. 

4.1 EETs in this manual 
Emission csti111alio11 techniques in this manual are divided into four main sections, as follows: 

Emissions lo Air (Section 5) 

Emissions to Water (Section 6) 

Emissions lo Land (Section 7) 

Transfers (Section 8) 

The emissions to air section is divided inlo lwo separate sections for coal ai1d for metallic ore 
mines. The other sections arc applicable to either mine type. 

Each o[lhcsc sections follows the same general structure: 

general background information; 

what is lo be reported 

emission estimation techniques. 

Where relevant, these include default emission factors as well as guidance on the application 
of these or other EETs to characterising emissions. Appendix A provides a detailed 
description oflhc sources of the particulate emission factors presented in Section '1. 
Appendix 13 provides a series of worked examples to illuslralc lhc application oflhe EETs for 
emissions lo water and land. 

4.2 Emission Factor Rating 
Many published emission factors have an associated emission factor rating (EFR) code. These 
EFR codes are based 01nati11g systems developed by the United Stales Environmental 
Protection Agency (USEPA), and by lhe European Environment Agency (EEA). 
Consequently, lire ratings may not be directly relevant lo Australian industry. Where available, 
EFR codes have been provided in this mamrnl. However, lhcsc EFR codes will not form part 
of the pub! ic NP! database. 

For more infonnation about emission factor ratings, please refer lo The NPJ Guide. 
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5 Il:missions to air 

The main emissions to air from mining operations consist of wind-borne dust, and the 
products of combustion from blasting, vehicle usage, materials handling and, mine power 
generation (if any). Depending on lhc levels al which U1cy arc present, trace metals in mined 
material as well as !he primary metal being mined could also lead lo the Category l or I b 
reporting threshold being triggered. 

In most cases fugitive air emissions can be estimated using emission factors combined with 
silc.-specific information such as the sill and moisture content of material being handled. 

Mosl of lhe work in developing emission foclors for fugitive emissions has been undcriaken in 
the United Stales (sec USEPA (1985) and USEPA (1998)). Some work has also been 
undertaken in Australia (sec Slate Pollution Control Commission (SPCC) (1983) and National 
Energy Research and Dcmonslrntion Council (NERD DC) (J 988)). Although the Australian 
work is not nearly as comprehensive as the US work, it is useful because il confirms that the 
US emission factors arc relevant for Australian conditions provided that appropriate variables 
arc used. The Australian work also highlights those emission factors that arc not appropriate 
for pmiicular operations. · 

The emission factors presented in lhis manual should be used with caution. You should 
always consider lhc range of conditions under which the factors were dcvclopccl lo assess 
whether the factors arc suitable for lhc particular activity being considered. To assist in 
assessing the suitability of a specific emission factor for your particular operations, a detailed 
discussion of the sources of the various emission factors presented can be found in Appendix 
/I oflhis manual. 

USEPA emission factors irrc published in a large number of references, and arc often referred 
lo in different ways. The most comprehensive compilation of emission factors is that in the 
US EPA document refcrrccl lo as AP-42. Chapters from AP-'12 arc updated periodically and 
arc available from the USEPA's websilc 1

• 

Oji en the dote of the reference will be given as the date of the re-:formalting of the AP-42 
c!w11ter. Dijferent chapters have been r~for111a1ted in dijferent years. 

In this 111a1111al,for example, reference is made to USEPA (1998). 77,is is takenji-0111 a version 
ofAP-42Chop/er11 that was re-fimnotted in 1995. Some authors will r~ference this as' 
USEl'A (1995). 'lhis chapter of AP-42 includes !l'ork done in the late 1970s and the 1980s. 

5.1 Overview of air emission sources 
The air emissions considered in this manual arc: 

0 fugitive emissions of particulate maller (Section 5.3 1.1) and !llclals (Section 5.3.1.2) 

0 exhaust emissions from mining equipment (Section 5.5) 

• Clllissions from spontaneous combustion (Section 5.6) 

• volatile orgmiic compound (Total VOC) emissions (Section 5.7) 

• emissions or carbon disulfide from flotation processes (Section 5.8), and 

1 l1l!p://ww~v_,_cpn,1wv/t111chic l/AP- 112J1tm! 
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• emissions from power generation and combustion processes (Section 5.9). 

Guidance on emission control technologies and post process e!llission reductions is discussed 
in Section 5.4. 

5.2 Genernl cquatious for estimation emissions io air· 

Emission factors can be used lo estimate emissions of TSP and PM 10 to U1e air frorn various 
sources. Emission factors relate the quantity of a substance emitted from a source to some 
measure of activity associated wiUr the source. Com111011 measures of aclivily include distance 
travelled, quantity of material handled, or U1e duration of the activity. 

Emission factors arc used to estimate a facility's emissions by the general equation: 

Eqkglyr) ~ [ A{Ilh) x OP (hlyrJ] x EFll(kolt) x [ 100 ] 

where: 

El(kgfyr) 

A (\/h) 

OP(111v1> 

Eflllkn/1) 

CE1 

= emission rate of pollutant i, kg/yr 

activity rate, t/h 

operating hours, h/yr 

uncontrolled emission factor of pollutant i, kg/t 

overnll control efficiency for pollutant i, kg/t 

lfno emission controls arc used, Equation I reduces to 

El(kg/yr) :::= l A(t/h) X OP {hlyr) J X EFll(kg/1) 

Equation l 

Equation 2 

For fugitive emissions ofpnrticulale matter and metals, uncontrolled emission factors arc 
provided in Sections 5.3.1 and 5.3.2 of this manual. Emission reduction efliciencies for a 
range of dust control 1neasures are provided in Section 5.4. Controls are multiplicative when 
more lhan one control is applied to a specific operation or activity. 

For example, using controls from Table~. waler sprays used in conjunction with wind breaks 
give an emission that is ( I 0.5) x ( I - 0.7) 0.15 of the uncontrolled emission. 

5.2.1 Mining coal 

The major air emission from coal mining is fugilive dust. The PM 111 component of dusl is 
reportable under the NPI. Reporting may be triggered by fuel combustion or on-site power 
generation (sec The NP! Guide for further information). 

[n addition, certain metals may need to be reported if fuel combustion exceeds the threshold, 
or if NP! metals arc present in the mined material in levels that lead lo the Category I or I b 
threshold being excccdecl. In these cases total suspended particulate (TSP) emissions will need 
lo be calculated (in addition to I'M 10) lo clclenniuc the metal emissions. · 

Mining operations can be considered as a series of unit operations (e.g. drngline operations, 
shovel operations, truck haulage ofmalerials). Table 2 provides emission factor equations and 
default emission factors for emissions of both TSP and PM 10 from mining. A detailecl 
explanation of the way in which these equations and factors have been determined is provided 
in Appendix /1. The emission equations should be used where site spcci[ic data such as sill 
and moislmc content is available. Otherwise, the default emission far.:tors can be usecl. 
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5.2.1. 1 Delermi11alio11 of PMJO emissions 

All emission factor equations and default emission factors listed in Table 2 are for 
uncontrolled emissions. Section 5.4 provides information on the efficiency of control 
methods. This information can be incorporated into the determination of emissions as outlined 
in Equation 1. 

The process for determining PM 10 emissions is: 

identify sources of emissions. 

2. Obtain information on the scale of the activity (i.e. the activity data required to apply the 
equation). 

3. Apply the relevant PM 10 emission factor equation or default emission factor from Table 2 
lo the activity data (using Equation 2). A suitable surrogate for calculating vehicle 
kilometres travelled (VKT) emissions may be to detennine UJC fuel consumption i.J1 
various items ofcquipmcnt. Using typical fuel efficiencies, it should then be possible to 
determine the total VKT. 

1I. Where applicable, apply control efficiency factors from Section 5.'I (using Equation I). 

5.2. l.2 Delerminalio11 of Mera/lie Emissions 

A similar process can be used to determining emissions of those NPI-listed metals for which 
reporting is required, except in this case you will need to use the TSP emission equations or 
factors, rather than those for PM Ill• · 

The process for determining metals emissions is: 

l. Identify sources of emissions (as for PM 1n). 

2. Obtain information on the scale ofihe activity (as for Plv1 10). 

3. Apply the relevant TSP equalion or emission factor lo the activity. 

,1. If partiG!c size data arc available,' the proportion of TSP that constitutes lite dust fraction 
(i.e. less than 50 microns) may be used to estimate metal emissions. 

I 
5. Estimate metal emissions. Metal emissions can be estimated as a fraction ofthc TSP 

emissions, based on available assay data. Where assay data or site specific infornrnlion is 
11ot available for metals in TSP emissions, the default concentrations in Appendix B can 
be used. 

6. Where applicable, apply control efficiency factors from Section 5.'I. 

Although incomp/e/e a/ !he lime of issue of !his 11w1111al, Geoscience Australia was 
111,derlaking 11 Nalional Geochemical survey of Aus/ralia which will provide region-specific 
froc~ metal conce11trolion data. 1'l1e results of the sludy ore due lo be published in mid 2011. 2 

5.2. l.3 Deler111i11alion of acidic emissions 

Information on the estimation of emissions from acid slora[;C tanks can be found in the 
Emission Eslimalion Tech111q11e 111a1111a/Jor Alumina refining, which can be found on U1c NP! 
1-vcbsitc. ' 

1 hi !pJ/www.gn.gov. n11/cncrgy/proj ccls/nnti onnl•gcochcmical-survey .html 

ivlining vcrr.1on J, 1 --· Janumy 2012 IJ 

5.2.1. 4 Delermi11olion of VOC emissions Ji-om hie/ and Orga11ic Liquid slorage 

·.Information on the estimation of emissions from foe! or organic liquid storage tanks can be 
found in the Emission Erlimotio11 Technique 1110111101 fiJi" Fuel and organic liquid storage. 
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When applying emissirmfoctorsj,·0111 Table 2, ir,jorma/ion on mois/ure and silt contentsfor 
US mines can beformd in Section 11.9 (table 11.9-3) of AP-42. However where possible, 
il1formatio11 based 011 local condilions should be used. 

5.2.2 Mining of metalliferous minernls 

As for the mining of coal, the nH\jor fugitive emission from metalliferous mining is dusl, of 
which the PM ro fraction is rcporlablc under the NP!. Reporling is triggered by the fuel burnt al 
lhc_D1Gility (sec The NP! Guide for further information). In addition, emissions of certain 
metals will need lo be reported if fuel combusted exceeds the defined thresholds, or ifNPI­
lislcd metals arc present in the mined ore or waslc in levels which lead to the Category 1 
threshold being exceeded. In this case, total suspended particulate (TSP) emissions will need 
to be calculated (in addition to emissions of PMro) lo determine the metal emissions. 

Many of the activities al metalliferous mines will be the same as for coal mining. In these 
situations, the mining emission factors and equations presented in Section 5.3.1 may be used 
as an alternative ifno other means of estimation is nvnilablc. Table 3 provides default 
emission foclors for specific activities associated with mclallifcrous mining. The table 
presents factors for high-moislurc3 content ores and low moisture content ores. A discussion 
oflhc sources oflhcsc emission factors is provided in Appendix A, Section 1 .2. 

All emission factors nrc for uncontrolled emissions. Section 5.4 provides information on the 
erticicncy or control lcclmologics. Factors in Table 4 can be incoqiorated into the calculation 
of emissions using Equation 1. 

J Gcnernlly, n hir,h•moislurc ore is lnkcn lo he 011c lhnt cilher nnlnrnlly, or ns n 1es11l1 o[ ndditionnl 111oisturc nt the prinrnry 
crusher (marnlly). has n moislure content of more thnn ,1% by weight However, exception.,; npply. For bnu:dtc, the high 
rnoislurc me threshold is 5¼ (Refcrc11ce Pitt p30<1 nnd sighting of compilny reports). For ores nl Orokcn Hill, n site specific 
definition should bC used. These dcfinilions will need to lie used with cn11tion nnd local knowledge. 
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5.3 Control Technologies 
There arc a munbci- of ways in which dust emissions from mining operations can be 
controlled. Mosl dusl control lcclmiqucs involve the use of waler sprays to keep surfaces 
damp, hut lhcrc arc also other methods. Table ,1 summarises the methods used and the effect 
they have on reducing dust emissions (Holmes i\ir Sciences, 1998). These arc drawn from 
control factors documented in USEPA (1998), discussions with Grccnbasc and Buonicorc and 
Davis ( 1992: ·rnblc 3, p 79,1). 

Table 4: U:stimated control factors for various miniug opcralious 

Co:111\'lincs 

Scrnpers on lopsoil 

Dozen; on conl or other nrnlcr-inl 

Drilling 

f31.isting conl or ovc1burdcn 

' Loading trucks 

Hauling 

Unloading 11ucks 

I), nglincs 

Loadl11g sluckpilcs 

Unloading from r.!ockpilcs 

Wind c1osion from stockpile:; 

Loading lo It airn:; 

Mtsccllnncous trnnsfor and conveying 

Wind cr()sion 

lvlinin1t version 3.l -Jnnumy 7.012 

50% control when soil is 11aturnlly or arti ftcially moist 

No conlrol 

99% for fabric filtc1s 

?0% for wnlcr spr nys 

No control 

No control 

50% for level I watering (2 lihcs/ui2/h) 

75% for level 2 watering(> 2 litrcsln?/h) 

!0011/1> for scnle<l or snit-encrusted roncls 

70% for wnter sprays 

Conlrol dust hy minimising <lrop height 

50% for water sprays 

25% for variable height slnckcr 

75% for telescopic chute with -.vnter sprnys 

99% for total enclosm e 

50% for water sprays (unless underground recovery then. no 
cont1 ols needed) 

50% for \'✓:lier sprnys 

30% for wi11d lncnks 

99% for total enclosure 

30% for primary cnflhwod{S (rcslmping/profiling, drninngc 

strncl\lf'CS instnllcd) 

JO% for roclc armour nnd/or lopsoil applied 

70% for enclosure 

99% for enclosure and l1se of fobric fillers 

90% control allowed for wnlcr sprnys with chemicnls 

70% for enclosure 

99% for enclosure nnd use of fobric filters 

30% for primary rchabililntion 

1!0% for vegetation established bul not dcmonstrntcd to be self­
suslnining. Weed control nud grazing control. 

21 

i\'lc1n1Jifcro11s Mines 

All activilics lis(cd in Tnblc 2 

Pit retention 

60% for secondary rcl1nbilitation 

90% for revegetnlion 

100% for fully rchnhililated (release) vegetnlion 

30% for wi11cllJ1 caks 

50% water sprays to keep ore wet 

65% for hooding with cyclones 

75% for hooding with scrubbers 

83% for hooding with fabric filters 

I 00% enclosed or underground 

50% for TSP 

5% fur PMw 

Sources: Holmes Air Sciences ( 1998) nnd Greenbose (2009) 

Conrrols are multiplicative when more thnn one control is applied to a specific operation or nclivity. On stockpiles. 
for example, water sprnys used in conjunction with wind Urenk:: give nn cmit.sion that is 

( l - 0.5) x ( l - 0.7) = 0, 15 of the unconlrolled emission. 

The emission control factors as presented in Table 4 can be applied to the uncontrolled 
emissions as derived using the emission factors and equations presented in Table 2 and 
Table 3 using Equation I, as described in Section 5.3 oflhis manual. 

5.4 Vehicle exhaust emissions 
f'or vehicles, emission estimation techniques can be found in the Emission Estima1io11 
Technique manual for Combustion Engines. Table 5 lists typical vehicles used on mine sites, 
and how they arc classified in Lhc Emission Estimation Technique manual for Combustion 
Engines. 

Table 5: Typical mining yehiclc definitions 

Hm1l Trnck Off-highway truck 

Water Cart (Smnll) Henvy Good Vehicle 

Water Catt (Large) Off~highw"y truck 

Loader Wheeled loncler 

Hogger Wheeled loader 

Do7.cr Track Type Tractor 

Wheeled Dozer Wheeled dozer 

T,actor Wheeled tractor 

Bobc,it Wheeled lender 

Bnckhoc Wheeled lrnclor 

Excnvnlor Trnck type. londcr 

~Grader Motor Grader 

Scrnper Sc,apcr 
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Drill 

Jumbo 

Commercial (<51) 

Dus 

ForldiH 

Road Trnin 

Light 

C:-11 

Field Ucnc1nto1 

Co111prcssor 

Lighting Pinnt 

Pump 

Crnnc 

Rollers 

Concrctc/shotcrclc t1ucks 

Fuel tmcks 

Heavy sc,vit:c trncks 

Heavy Good Vehicle 

11cnvy Good Vehicle 

Medium goods vehicle 

Bus 

Forklifl 

Very lJcnvy Good Vehicle 

Light Goods V chicle 

Car 

Uround power unil 

Gt'ound power unit 

Gnnmd power uni I 

Ground power unit 

Wheeled trnclor 

Rollers nnrl Compnc:lors 

Hcnvy goods vehicle 

Heavy goods vehicle 

Heavy goods vehicle 

5.5 Spontaneous combnsiion 

Commercinl buses, 20 or more passengers 

Light Vehicles <4 tonnes, including 4WD, 
small buses, ulility, light (nicks 

Sedan, station wngon, sma!l 4WD, or LGV 

Default power wting = <'150kW 

Default power rating <450kW 

Default power rnling ::--, <450kW 

Default power rnting = <,J 50kW 

lfit occurs, spontaneous combustion in coal mines will contribute lo emissions of PMrn, PM2.s 
and other products of combustion from the mine site. However as this is a highly site specific 
issue., there arc no published emission factors that can be used, If spontaneous combustion is 
an issue at a particular facility, it is the operator's responsibility to develop a suitable emission 
estimation tcclmiquc lo enable these emissions lo be reported under the NPI. 

5.6 Total Volatile Organic Compounds (Total VOCs) 
In addition lo the VOCs emitted from vehicle cxlrnusls, there will also be emissions ofVOCs 
frolll workshops, cleaning and other site maintenance activities. In some instances, volatile 
substances can be released during mining processes. 

Emissions of volatile solvents can be estimated on the basis of annual usage, assuming that all 
solvents arc volatilised (i.e. released direct to air). Any vapour recovery or other control 
systcllls, should be accounlcd for in characterising these emissions. 

Emissions from the storage of fhcl can be determined using the E111issio11 Estimation 
1'ech11iq11e ma1111a/ forf11el and organic liq11id storage. 

5.7 Carbon disulfide 
Xanlhates arc widely used in Australia in flotation processes to conccnlrntc sulfide ores. They 
have the propensity lo decompose in the presence of moisture and/or heal to produce carbon 
disulfide, an NP! substance. When xunthatcs arc used as a flotation agent they arc usually pre­
mixed with water al concentrations of about 10 per cent. Typical xanthatcs include sodium 
ethyl xanthatc (SEX) and sodium isobulyl xanllrntc (SIBX). Other xanthates and their 
molecular weights arc given in Table 6 below. 
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Table 6: Typical xan(ha!cs used in Aus!rlian mines 

(lo1111cs) 

Potassium Amyl Xanthatc Kc,11,,os, 202 26,500 

Potassium Duty! Xi'lnlhatc KC,ll,OS, 188 25,500 

Potassium Ethyl Xantlrntc Kc,11,os, 160 21,000 

Potassium lsobulyl Xantlrntc KCsl-l,OS, 18B 24,500 

Potassium Isop1opyl Xanllialc KC,1-1,OS, rn 23,000 

Sodium Amyl Xrmthnlc NaC,11 11 OS, I BG 2•1,500 

Sodium I3utyl Xnntlrnlc NnCsll,OS 2 172 22,500 

Sodium Ethyl Xantlrnte NaC3ll,OS, 11>1 19,000 

Sodium Jsobulyl Xnnlhatc NnC,119OS2 172 22,500 

Sodium Isopropyl Xnntlrntc NnC,1H7OS 2 158 21,000 

(tonnes) 

13,500 

12,500 

10,500 

12,500 

11,500 

12,000 

11,500 

9,500 

11,500 

I0,500 

Most oflhc xan(halcs arc retained in the froth that contains the ore concentrate co!lcclctl 
during the flotation process. Some (approximately l per cent) will be discharged to the 
tailings dam. 

The ultimate falc and decomposition ofxanlhale is not completely understood. However for 
the purposes ofNPl reporting it can be assumed lhal 0.2 per cent will decompose 
hydrolytically to release carbon disulfide. Heat and low pH will accelerate this process. In the 
mining industry, xanthatc solutions arc usually used in a pH range of between 7 and l l. !'or 
xanthatcs in the ore concentrate, decomposition will occur during d1ying or smelling. 

The decomposition stoichiometry will vary with lhe form ofxm1lhalc used al particular 
facilities. Facilities should verify the stoichiometry based on 01cir use ofxan0iatc types. The 
stoichiometry ofxanthalc composition, and hence carbon disulfide fonnation, will also va,y 
according to the pH. 

) 

Table 7: Typical x:rnlhnle decomposition rates 

Acidic 1:1 

The emissions ofCS 2 resulting from use ofxanthatcs can be calculated using the following 
equation: 

MWcs, 
E = 0 X 0.2% X Mxanlha!c x MWx:in1h:itc cs, 

Where 

Ecs, 

D 

M)(;in!hi\le 

MWcs, 

= Emission of CS 2 (kg/yr) 

= Decomposition Coefficient 
= Mass ofxanthale consumed (kg/yr) 
= Molecular weight ofCS 2 (=76) 
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MWx,1111!1ale = Molecular weight ofxanlhalc (Sec Table 6) 

ftx:1mplc 3:,CS2 emissions 

A facility uses 150kg of sodium ethyl xanllrntc, and maintains lhe tailings dam under alkaline 
conditions. 

Ecs
1 

;;;::: DX 0.2% x Mx;inthntn 
MWx:,nlhnlc 

Ecs 0.5 x 0.002 x 150 x 
76 

.. ' ·144 

Ecs, = 0.08 ku 

5.8 Power Generntion 
For facilities with on-site power gcncrnlion, EETs can be found in the E111iss1011 Esli111alio11 
Technique 111a1111alfor Fossil Fuel Elech"ic Power Generation. For sites lhat use boilers (e.g. 
f"or slcmn raising). emission estimation techniques can be found in the Emission Estimation 
Technique manual for Combustion •in Boilers. For sites thal use diesel engines, emission 
estimation techniques can be foun,1 in the Emission Estimalion Technique 111011110/ jbr 
Co111lmsrio11 Engines. 
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6 Emissions to Water 

6.1 Background 
Emissions lo waler arc site-specific and lhal U1erc arc no dclaull emission factors currently 
available lo dclcnnine these emissions. The purpose oflhis section is lo provide general 
guidance on approaches that may be adopted to dclenni.nc these emissions, using data that is 
typically available (or can readily be gathered) for mining operations. Appendix B provides a 
number of worked examples to illustrate tl1e application of the emission estimation 
techniques. 

6.2 What needs to be reported? 
Emissions ofNPI substances lo water can be categorised as discharges to: 

• surface waters (lakes, rivers, dams, estuaries), 

conslnl or marine waters, and 

• stormwater runoff 

Emissions of toxic substances lo waterways may pose enviromncntal hazards. Most facilities 
emitting NPI substances to surface waters are required by their stale or territory environment 
agency lo closely monilor and measure these emissions. Existing sampling data can be used lo 
calculate annual emissions. 

If no wastewater monitoring data exists, emissions to water can be determined using a mass 
balance. Discharge ofNPJ substances to a sewer or tailings dam is not regarded as an emission 

•-to water but is reportable as a transfer. Further guidance on reporting transfers is provided in 
Section 8 of lhis manual, The NP! Guide, and the Tran.tfer fl1for111atio11 Booklet. 

6.3 Emissions Estimation 
This manual provides a general guide on how site-specific data may be manipulated lo 
estimate the reportable emissions. You should nolc lhal you may use allcmativc EETs to ll1ose 
specified in this manual, depending on lhc data available. As noted in Section 4, approval for 
the use ofEETs not presented in this manual will need to be obtained from your relevant stale 
or lc1Titory environmental agency. 

It is suggested that the best approach lo determining emissions to water is lo relate potential 
emissions lo the facility's water 111anage111enl practices. Jhe extent of calchment segregation 
and facility waler balances (which define all qspects ojfacility water 111anage111e11/) can be 
used lo define both emissions a_nd transfers, 

With regard to emissions and trantfers," ii is recognised that actual e111issio11s are highly 
dependent 011 ll'ealher co11ditio11s over the reporling period. For example, a system may be 
designed and operated lo contain nm-off Ji-om rainfall with a 1 in 5 - 20 year return period. 
In that situation, esli111ation of emissions will be r·equired where ove1jlows iiave, occ11rr~cl.­
Where reporting is triggered but there are 110 emissio11s, the 11u111ber reported is zero. 
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6.3.1 Notes on Reportable Substances: 

6.3. I. I Dissolved Substances and Suspended Sediment 

Most metals arc recovered from sul(idcs and silicates that have solubility coefficients of 
<10·2

" to 10·5" g/L nndcrncntral pH and rcdox conditions and arc, therefore, effectively 
insoluble. This means that these substances arc generally handled as either a transfer or as an 
emission lo land. 

Emissions of dissolved metals should be considered if the following subs lances occur and/or 
nre produced al the mine site: arsenic ti·ioxidc, bornx, copper sulfate, and cobalt sulfate. In 
acidic conditions, nickel oxide emissions should also be considered. In general, most soluble 
compounds would be present in nnsalnralcd conditions and longer retention times in 
containment facilities would increase <lissolvcd 1nctal concentration towards sal11ralion. 

6.3.1.2 Volatile Organic om/ Chlorinated Hydrocarbon.1· 

Chlorinated hydrocarbon compounds (e.g. trichloroethane and solvents such as methyl ctl1yl 
ketone (MEK)) thal arc used for plant and equipment maintenance arc volalilc and would he 
expected lo be either absent from lhc mine water system or occur al very low conccnlralious. 

For the purposes of NP! reporting, ancl in the absence of specific infonnaliou (i.e. monitorillg 
data) regarding these substances, it can be assumed that all emissions of volatile organic and 
chlorinalcd hydrocarbons arc lo lhc atmosphere (refer Section 5.7) and that water emissions 
arc zero. 

6.4 Overview of "\VaiCI" Emission Sources 

Reportable metal compounds will be present in most site waters, albeit in trace quantities. 
These emissions must be estimated and reported ifllircsholds arc triggered as noted in Section 
6.1.Transfcrs arc also required lo be reported; please refer to Section 8 for guidance on 
reporting. 

Sections 6.4. l lo 6.4.4 provide a description of lhe main sources of liquid cmucnts/emissions 
from mine sites and relevant emission eslimalion techniques. The sources considered arc: 

• Process waters from mining 

• Process waters from bencficialion 

• Surfoce water runoff 

0 Leachate from stockpiles. 

6.4. l l'roccss Waters from Mining 

Most of Ilic non-process related uses for process waters in mining will be classed as transfers. 
For example, process waler in underground mines is routinely used for dust suppression, 
cooling of equipment such as drills, continuous miners, and tunnel boring machines. Excess 
waste waters from these activities arc pumped to the surface for trcalment. 

Emissions will be associated with ovcrnows and/or discharges of excess mine process waters 
lo surface waters, coastnl/rnarinc waters. or groundwater. /\II emissions of NP! substances 
(except those which arc directed lo, and contained by, purpose built facilities) arc to be 
reported if relevant thresholds have been tripped. 
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6.4.2 Process Waters from Beneliciation 

Bcncficiation of ore commonly involves crushing and (lotalion, using recycled waler 
complemented by make-up water, lo accommodate losses and to maintain quality al an 
acceptable level for lhe process. The losses include evaporation and water entrained with 
product or waste materials. Waler is also used lo transport slurries (30-40 per cent solids) 
within the plant and wastes or tailings to appropriate impoundments. 

In most cases, bcncficialion process water is recycled. Iflhat is the case, any NP! substances 
contained within lhc process waler arc neither emilled or lrnnsfcrred, as lhcy arc considered to 
be retained within the process. 

The NP! rcpmiable substances used or coincidentally produced in the beneficiation process 
can include substances such as ammonia, carbon disul11de from xan!ha!e decomposition, 
copper sulfnte, inorganic cyanide compounds (sodium cyanide) and melhyl isohutyl carbonyl 
(MIBC) or melhyl isobutyl ketone (Mll3K). With reg:ml lo these substances, the following 
points should be noted: 

• Copper sulfate is formed in copper heap leach opcralions or may be usctl as.a flolalion 
chemical. 

• Where process waters arc recycled 110 emissions o[MlBC would be expected. 

• Ammonia and hydrochloric acid have specit:ic uses in niclcel/coball and gold recovery 
respectively. 

• Xantlrnlcs may be synthesised from carbon disulfide (CS2) and these substances decompose 
to form carbon disulfide. CS2 is relatively insoluble in water (0.lg/L al 20°C) and volalilc. 
For the purposes ofNPJ reporting, it can be assumed that all emissions of carbon disulfide 
arc to air. Emission estimation techniques for characterising these emissions arc provided 
in Section 5.8 oflhis manual. Tl1e one exception lo this is where xanthales arc used in a 
solvent extraction process. In such situations, they may be retained within the solvent, and 
can conscquenlly be associated with a water emission if lhe solvent is discharged from the 
facility lo a waler course. 

Methyl tsobutyl carbonyl ts 1101 a listed NP! substance, however It is considered a volnrile 
organic compound and needs to be accounted for when determining emissions of Total 
Volatile Organic Compo1111ds. 

6A.3 Surface waler run-off 

Surface waler run-off includes runoff fron/ haul roads, waste dumps, and adminislrnlion areas 
and overnow from tailings clams. , 

ln the case of process waters discussed previously, discharges lo surface waters, 
coastal/marine waters, or groundwater will be reportable. Depending 011 the characleristics of 
the land surrounding the facility, run-off from other mineralised areas can also contain 
reportable metal compounds and will need lo be estimated. 
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6.4.<I Leachate from stockpiles, overll11rde11, waste rocks a11d tailings lo surface waters 

Leachate will emanate from elevated features such as stockpiles, waste rock mid overburden 
materials as a result oflhc seepage of excess process waler and the infillration ofrainfoll nm­
off. Lcaclrnte may also occur in pils as a result oflcaching of waste rock material. 

Ores commonly include sulfidic compounds (e.g. iron pyrite) which, allcr bcncficiation, will 
be consitlcrctl as a waste product. These materials will oxidise to form sulfate. In the absence 
of buffering capacity, oxidation of sulfates may result in acid drainage. The presence ofaeid 
drainage may also increase dissolved metal eoncentrnlions in leachate. Actual acid drainage 
generation depends on several site specific factors including management practices, nature of 
py1itc, crystal type and size, presence of neutralising materials in the associated rock, and 
availability of air and water lo the material. 

Emissions will be associated with over nows and/or discharges of excess mine proQcss waters 
lo surface waters, coastal/marine waters, or groundwalcr. All emissions ofNPl substances arc 
to be reported lo the NPL 

Those flows of substances which arc directed to, and contained by, purpose built facilities arc 
to be reported as transfers. 

6.5 Applicn(ion of RETs for water emissions 
The rollowing steps should be followed to dclcrmine the emissions that need to be estimated: 

L Identify and list all reportable substances associated with the mining operation that have 
triggered a threshold. 

2. Identify and list all sources of waters used in the mine and the reportable substances 
prescut, or likely to be present, in these waters. In addition, the management of these 
waters should be considered to establish whether the particular water use is associated 
with a transfer or an emission. You should refer to lhe general discussion on transfers and 
emissions in Scclion G. I above lo assist you with this. 

3. Identify ancl list all emissions to water from Uie facility over thq reporting period. In 
above-average rainfall years, the number of emission sources and soil erosion can be 
expected to increase. 

4. Identify and list lhc data available 011 the facility lo estimate lhc reportable emissions. This 
data could include tolal Dows, now rates afler various rainfall/run-off events, suspended 
solids concentrations, concentrations of trace metals in various materials on the facility, 
and erosion rates. Supplementary information such as rainfall and rainfall patterns over lhc 
reporting period may also be available lo assist with emissions estimation. It is recognised 
thal the data available varies widely from facility to facility and a comprehensive range of 
data may not be available al all facilities. Wherever possible, emissions should be 
estimated based on silc specific data. 

G.5.1 Direct monitoring - water quality and volume 

Where avail,iblc, site specific information on waler quality and Dow ralcs should be used to 
determining emissions for the puq)oses ofNPI reporting. General guidance on the use of 
monitoring and •ow data for emissions estimation is provided in Appendix 13. Data that might 
be routinely available lo help estimate emissions include, but is not lirnilcd to: 

• Waler quality of certain effluent streams is likely lo be routinely monitored with the 
specific variables analysed being dependent on site specific circumstances including the 
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requirements of relevant licences and permits. 

• Waler Dows and •ow rates from specific catchments as a result of direct monitoring, or 
from estimations based on calibrated models, or engineciing calculatious, e.g. Australian 
rainfall and nmoff 

• Quantities of reportable substances produced, consumed, and/or used at the facility over the 
reporting period. 

• Typical quantities or conccnlrations of relevant consumables and process variables in the 
-bcneficiation plant (e.g. quantities ofMIBC consumed, average grams o(MJBC used per 
tonne of ore treated). 

• -Mineral composition and properties of relevant ores, concentrates, waste rock, spoils. 
tailings, soils, adjacent weathered rock, including !hose reportable substances present in 
trace quantities. Trace metal composition of some was le materials may he available from 
specific studies undertaken al the facility (e.g. geological modelling, analyses of surface 
materials to assess their suitability as growing media for rehabililalion). The ash 
composition of coals should be known, as this is routinely required by customers; 

• Survey information llial can be used lo identify relevant matters such as mining blocks, 
dimensions of waste rock dumps, catchments, sub-catchments, and areas from which 
emissions could occur. 

• Typical erosion rates fro'rn lhc mine area may be obtained by monitoring or interpretation 
of suitable models calibrated for the facility. 

In many cases, not all of the data required will be available and emission estimates will need 
to be based on available data logelher with other information (e.g. dcfaull emission factors if 
available). For example: 

• Flows may be known and survey data can be used lo apportion parl of lhc measured now to 
run-off from mine opcrnlional areas. 

• Trace metal conccnlrations of crnissious may nol be !mown and would need to be eslirnalcd 
from other site data as indicated in Section 6.5.2. 

6.5.2 Estimation methods for non-monitored substances 

Where a reportable substance is not rnouitorcrl, default coneentrnlions will need to be infon-cd 
or developed to provide au estimate of emissions. When site specific trace element 
concentration data arc nol available, the typical concenlralions presenter! in Appendix B can 
be utilised. 

Where waler soluble reportable substances occur on a mine site, data on lhc mclal solubility 
and site specific Dows should be used. 

6.5.3 Mass balance calculnlions 

Mass balance involves the quantification of lotal materials into and out of a process will1 the 
difference being accounted for in terms of releases to air, water, and land, or as transfers. On a 
dry mass basis, for example, the mass of product will be the total quantity mined less tllc 
quantities of waste produced (e.g. waste rock and tailings). Similarly, a catchment area will be 
equal lo the sum of the areas of its particular sub-catchments. Waler losses al a plant will be 
the total water brought on site, less the waler entrained in the waste and product streams, 
discharged to sewer and evaporated. 

ll is essential to recognise llial the emission values produced when using mass balance arc 
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only as good as the values used in performing the calculations, and small errors in data can 
lead lo potentially large errors in the final estimates. In the context of mining operations, the 
failure lo use representative data can lead lo significant inaccuracy in the predicted emissions. 

6.5.4 Estimation methods for leachate home emissions 

These emissions will generally be insignificant except in specific cases (e.g. when acid 
generation has resulted in elevated copper and cobalt sulfate concentrations and when waler 
solnblc reportable substances arc present in locations where they may be discharged from the 
facility). 

The estimation of emissions will need to take site specific circumstances and conditions into 
account. In particular, the following should be considered: the site water balance, rainfall 
infiltration and leachate volumes and [low rates, metal/substance concentrations in leachate 
waters, anti the relevant properties of the leachate source materials (e.g. host rock, tailings 
nrnlerials). 

G.5.5 1£stirnalion methods for acid drnin:1gc 

Exposed sediments containing iron pyrite (acid sulfate soils) can be oxidised by air, which 
may result in an emission to water of sulfuric acid (i.e. acid drainage). 

It may be assumed that unless it has been neutralised, the sulfuric acid may be present and that 
the emissions of sulfuric acid lo waler should be estimated using the following equal ion: 

Where: 

E!!7SO~(llyt) 

A(lrn) 

F{!(g/h.i/y,} 

= Quanily of H2S011 cmillied (l/yr) 

1\rea of exposed acid sulfate (pyritic) material (ha) 

Acid nm-off emission factor (kg/lrn/y) (clefm1ll = 240) 

gqualion 4 

Where site specific information is available, the emission factor F should be estimated by the 
equation below: 

F(~:o/ha/yr) Gn.(t1m1) x F/\(k9/t) x RE(r11~/11tt) 

Where: 

Acid nm-off emission factor (kg/hn/y) (default 240) 

Density of rock generating acid rnn-off(Um'), (default= 1.5) 

Equation 5 

F(kntha/yr) 

Gn(11m') 

FA(k9lt) 

RE(m'tha) 

Acid production potential per I% sulfur in rode (kg/t), (dcfoull = 16) 

= Erosion/exposure of material (rn'/ha), (default= 10) 

(;\ discussion of the source of this emission factor is provided in Appendix 13, Section 1.2). 

6.6 Emissions to waters from specific operations 

6.6. l Open-cut mining operations 

The first step is lo identify c111issions and transfers using tire definitions presented in Seel ion 
6.1. Where applicable: 
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• Estimate direct emissions off-site (e.g. pumping of excess water fro111 a pit lo a waler 
course). 

• Estimate the volume ofrnn-offofconlaminated waters (e.g. from activities such as road 
watering and gcncrnl clusl suppression) thal is nol directed lo a suitable containment facility 
as defined in Section 6.1. 

• Estimate volumes of run-off from waste rock dumps and other site areas to estimate the 
mass of suspended solids transported off-site. 

• Estimate leachate emissions off-site. Where appropriate, include leachate that ca11"ies 
suspended solids loading. 

Data for the above sources may not be directly available and you may need lo use a 
combination of the techniques presented in tl1is manual lo estimate emissions. Appendix B of 
this manual illustrates the types of data tlrnl can be used lo assist in delennining emissions. 

Direct emissions should be estimated from available data thal may include pumping rates. The 
facility should nominate appropriate and realistic pumping rates !hat take head losses, leaks, 
and availability into account. When pumping rates have not been determined, it should be 
assumed that the rate is 80 per cent of the rated capacity for lhc particular pump and that the 
availability is equal lo the operating hours for lhal pump. 

6.6.2 Workshop and maintenance opcrntions 

The fiist step is lo identify reportable substances and the quantities of substances used from 
inventories and hazardous substances registers. 

The quantities used will provide an estimate of the lolal emis~ions and transfers of NP! 
substances. ll is expected that in most cases, reporting will be associated with ,air emissions, 
and characterised using the EETs in Section 5.7. If, however, emissions of these substances 
occur to waler (e.g. from wash-down of []oors), these may also need lo be considered Hml 
estimated. 

G.G.3 Underground mining operations 

Water from underground operations will be pumped lo specific points from where il may be 
discharged, retained, recycled in the benefieiation plant, or used for road watering. As for 
open-cul mining operations (sec Section 6.6. l above), the first step is to identify emissions 
and transfers using lhc definitions presented in Section 6.1. 

Emissions should be characterised based on available data on flow rates arid NP! substance 
concentrations. The facility should nominate appropriate and realistic pumping rates that take 
head losses, leaks, and availability into account. When pumping rates have not been 
dctcnnined, it should be assumed that the rate is 80 per cent of the rated capacity for each 
pump in question and lhat the availability is equal lo the operating hours for the pump. 

G.6.4 J3encficialion operations 

Process waler managcr!<ent, including the location aml operation of facilities such as nm of 
mine material storage, product storage, and tailings storage facilities will be dependent on site 
specific factors. A major factor will be the location of the ore body with respect to 
infrastructure areas and catchment/sub catchment areas within the lease. 

The occurrence ·of reportable metal compounds in the materials hnndletl in the plant will 
usually be known from mine and process monitoring. Similarly, the flotation reagents used 
and their rates of consumption should be known from process management and monitoring. 
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Emissions u·om the bcncflciation plant may be determined from monitoring data and the 
emission estimation prnccss should have regard lo the following: 

• the definition of transfers and emissions presented in Section 6.1 

• flows, volumes, and waler balances for all aspects oflhc bcnclicialion opcralion, wilh 
particular emphasis on waler losses to the environment (e.g. leachate and overflows from 
tailings storage facitilics and discharges from the plant silc) 

• lhc composition of target and !race mclals in all materials linncllcd, parlicularly in run-off 
vlalcrs~ 

0 available waler quality monitoring dala 

• materials lost from the planL These would mainly be tailings and wastes and may also 
include spillages of materials (e.g. losses of concenlrnlc, tailings, and overflows of process 
waters as a result of operational problems) 

• losses of reportable substances should be estimated directly or from mass balances 
involving the quantities or solids and liquids treated and their composition 

• mass balances of materials treated and flotation reagents used based on plant throughput, 
details of the particular plant and waler circuit, and the composition of the materials 
handled 

• certain reportable substances will be consumed (e.g. cyanide) and subslanccs such as 
carbon disulfide will be formed (sec Section 6/1.2 for a discussion of this). 

6.6.5 Sewage treatment plan ls 

Many mine sites have on-site sewage treatment plants. The emissions from such plants can be 
characterised using the Emission Estimation Technique 111a1111alfor Se,rnge and Wasle11'ater 
Treuf111enf. 
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7 Emissions to land 

Emissions lo land arc a highly site specific issue and there may not be default emission factors 
currently available to determine these emissions. The purpose of this section is to provide 
general guidance on approaches that can be adopted lo detcm1ine these. emissions, using 
information that is typically available (or can readily be galhcred) for mining operations. 
Appendix I3 provides a number of worked examples lo illuslrate the application of the 
emission estimation techniques provided. 

Emissions of subs lances to land include NP! subs lances contained in solid wastes, slurries, 
sediments, spills and leaks, and storage and distribution ofliquids. Emission sources can be 
categorised as: 

• surface impoundments of liquids and slurries 

• unintentional leaks and spills 

• emissions lo groundwalcr 

• agricultural applientions of substances lo land and irrigation. 

Some facililies may use treated wastewater for irrigation. This wastewater need only be 
considered ror NPJ repo,1ing ifil contains an NP! listed subs[ance. For NP! purposes this is 
generally categorised as an emission to land. 

When the emission is seen as beneficial, for example in t!,e case of Total Nitrogen and Total 
Phosphorus in waler recycled/or 11se in irrigalion In this case the discharge may be reported 
as a vo/1111/mJ' tran.1fer. 

7. l Land emission sou recs 

?J .1 ·waste rock and spoil d11111ps 

Substances discharged to tailings darns are regarded as transfers under the NP! and are not 
considered. as emissions. However, discharges, spills and leaks from tailings dams are 
required to be reported as emissions lo land. 

The characterisation of such releases is highly site specific and simple emission factors are not 
available. ln such situations, il is your responsibility lo determine these emissions. 

7. l.2 Surface impoundments of liquids and slurries 

Mine and process waters and conlmninaled surface waler run-off may be contained in pits 
and/or purpose built structures such as tailings ancl environmental containment dams. NP! 
substances senl to tailings dams conslit11tcs a transfer (sec the definition presented in Section 
8. l. l ), providing llrnt lhc rcporlablc subs lances arc conlainccl within the p,ll'licular site 
facilities. 

Seepages lo aquifers arc lrcatcd as an emission to land, whilst overflows arc· waler emissions 
if dircclly discharged lo surface walcrs or waler courses. Refer lo Sections GA for emission 
estimation techniques for emissions lo waler. 

7.1.3 Agricullurnl application of substances to land/ irrigation 

The application ofNPI substances lo land (e.g. for irrigation) arc usually classed as an 
emission, any NP! substances contained in the irrigated liquid is reportable ifreporling 
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thresholds have been reached for the substances. lfthc application of lotal nitrogen and total 
ph?sphorus is considered beneficial, it may be reported as a voluntary transfer. 

7.J.4 Uninlcntional leaks, sccp:rgcs and spills 

Under lhc NP!, spills, leaks, antl seepage arc required lo be reported as emissions to land or 
waler. Iflhc discharge is lo a body of water as per Section 6.2, thc1i it should be reported as an 
emission to water. If the substance is volatile, it may be an emission to air rather than an 
emission lo land or waler. 

To determine lhe emissions ofNPl subsla11ccs in spills and leaks, you should determine the 
diffcrc11cc between the qua11lity of material released or spilled and the quantity of material 
eollcctcd during the first '."1 hours. The difference is the emission lo land or waler. 
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8 Transfers ofNPI substances in waste 

ll is mandatmy to report NPJ substances that arc transferred in waste lo a Jina! destination. 
Transfers arc rcqui1cd to be reported ifa Catego1y I, Catego1y lb or Category 3 reporting 
threshold is exceeded. For example, if the threshold has been exceeded for the Category 1 
substance - lead and compotlnds - as a result of use of this substance on site, transfers lo final 
destination as well as emissions arc reportable. Both emissions and transfers arc reportable in 
kilograms. 

There is no requirement lo report transfers of: 

• substances that arc exclusively Category 2a or Category 2b; 

• substances which arc both Calego1y 2a or Category 2b and Category I (e.g. copper and 
compounds) or Category I b, in the evenl thal the substance has tripped the Category 2a and 
2b threshold only; or 

• Total YOC (Category I a, Category 2a and Category 2b). 

8.lJ \:Vhal is a tra11sfcr? 

/\ transfer is defined-in the National Environment Protection (National Pollutant Inventory) 
Measure 1998 (NP! NEPM) as: 

the transport or movemenl, on-site or off-site, ofs11bsta11ces lo a mmulatory repor/ing 
transfe,· destina/ion oi· a vbh111t01J' reporli11g /ransfer destination. " 

/\ mandatory reporting transfer destination is defined in the NP! NEPM as: 

"(a) destination for co11tai11me11/ i11cl11ding landfill, tailings s/01'age faeili/y, 1111dergro1111d 
injection or other long 1er111 pw7Jose-bui/1 waste sforage stmct11re; 

(b) an off-site desli11atio11for destruction; 

(c) 011 ojfsile sell'erage system; 

(d) an ojfsite treatment facility which leads solely lo one or more of the above;" 

A containment destination may be on-site, such as a tailings storage facility on a mine site, or 
off-site, such as a landfill operated by a third party. 

The transfer of NP! substances lo a destination for reuse, recycling, reprocessing, purification, 
partial purification, immobilisation, remediation or energy recovery arc defined. in the 
NP! NEPM as "voluntary reporting transfer destinations" and transfers lo such destinations 
can be reported voluntarily. 

Further infonnalion regarding transfers, including how lo estimate and report, can be found in 
/he Nl'I Guide and rhe Tra11sfers I11for111a/io111300/cler. 
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8.1.2 What is not a transfer'! 

A transfer docs not include the lransport or movcmcnl of substances contained in overburden, 

waste rock, uncontmninalccl soil, uncontaminated sediment, rock removed in constrnclion or 
road building, or soil used for the capping of landfills. 

A voluntary reporting transfer destination means a dcstinalion for reuse, recycling, 
rcproccssi11g, purification, partial purification, immobilisation, remediation or energy 
recovery. While voluntary transfers arc considered in tire NP! NEPM, I his manual focuses 
only on methodology concerned with mandatory transfers. 

8.1.J lsxamplc reporting 

Table 8 lists a number-of scenarios relevant to mining activities where reporting of transfers 
may be applicable. Other exmnplcs can be found in the NPI Guide and the Transfers 
!11Jor111alio11 JJook/ct. 

Table 8: Transfrrs reporting scenarios 

W:1stc rock nnd ovcrlmrdcn transported from 
mine face to dumps nnd slockpilcs 

Rcslrnping of the lnndfonn containing previous 
overburden or waste rock for rehabilitation or 
ln11cfacnpe 1nnnage1ncnl p111poses, 

Tnilings contnining NPI substm1ccs used lo 

lrncldill nn underground mine 

Tailings directed to an on-site lnilings slorngc 
facility 

Waste oil from !he wo1kshop collcclcd by n11 

outside contractor nn<l trnnsportcd to nn offsitc 
wnstc oil recycling facility 

W,1stc oil stored on~sitc due lo oil 1ccyclc1s 
being ovcr~cnpncily 

Process water sent In nn Olhr.ile recycling 
prnccs!'> and prepared for reuse 

Mining. ve:r;:ion 3. l -•Jmn111ry 2011. 

Movement of NPI subst;mccs in waste rock 01 

overburden is not regarded as a transfer 

No rcporiing required 

Movement of NJ>! subslnnccs in waste rock, 
overburden or clean soil is not regarded ns n transfer 

Reporting is 1mmdntory 

The tnilings nrny contain metnls nml/or cyanide 
compountls or other NPI substnnccs. Reporting is 
required. 

Rcporling is mnndn.lory 

The lnilings mny conlnin conlnminnnt mctnlr. nnd 
cynnidc compounds and/or olher NPI !.llhsl;'lncc~. 

Rcpo,ting is vol11nlaiy 

If any of the oil is hcntcd and recycled by the 
contrnctor then mnndntory reporting is not ncccss.uy, 
however, voluntary reporting is encouraged. 

No reporting required uni ii waste oil is moved off~sitc. 
Type of rcporling (mandatory or voluntary) will depend 
on fo!e of !he oiL 

No repm ting required 

Onsite recycling of this nature docs not trigger transfer 
reporting ofNPI substnnccs contnined in !he process 
wnler. Such recycling can be regarded as an internal 

process step. 
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Materials sent lo an non~process incinernlor for 

disposal 

Spent 200L drums and used bulker bn1~s 
deposited in nn on-site: lnndfill 

8.2 Whal should IJe reported'! 

Reporting is mnndntory 

NPI substances in the nrnlerials are to be included in 

trnnsfcrs, since the lrnnsfor is lo a final dr.sli11n1io11 .. 
Nute that emissions from the i11ci11erntio11 process are 
nlso rcporlnblc. 

Reporting is mimdntory 

NPI substances contained in the waslc dnuns (e.g. 
chemicnls rcmnining in the dnnns) me repo1 table a:-; 
transfers, since the transfer is to a final dcslinnlion. Any 
escnpe oCNPI substnnccs from the lnndfill site is 

rc11or1ahlc ns an emission. 

Typical transfers encountered in mining opcrnlions are circ11n1stances where NP! substances 
arc: 

•· transferred to tailings storage facilities 

• in tailings used lo backfill an underground mine or above ground disused pil 

• transferred lo landfills (either on or off-site) 

• sent to a non-process incinerator for disposal 

• sent to sewer, where such a connection exists 

The substances !riggcrccl by mining opcrnlio11s for lhc reporting oftrnnsfers are lypically: 

• metals and their compounds 

• cyanide (inorganic) compounds 

• hydrochloric, nitric, phosphoric mid sulfuric acids 

• ammonia 

• some individual organic compounds (noting that Total YOC is not reportable as a transfer). 

8.3 Trnnsfers to tailings storage facilities 
NP! substances deposited into tailings storage facilities arc !he primary form of mandatory 
reporting transfer for many mining operations. Availability of good monitoring data for all 
NP! substances in the input slurry is rnre and almost never encompasses the breadth of 
substances lhal have !riggered lhe reporting thresholds. 

However, data abonl slurry Jlow volumes entering a tailings storage facility arc more routinely 
measured, as arc solid conlcnt estimates (!he laller expressed as a percentage or density 
figure). 

Because of data limilations, a number ofassumplions apply in clclennining a practical 
approach lo transfer cslima!ion: in particular eslima!ing NP! subs!anec concentrations in lhe 
input slurry. 

8.3.l Metals assumed lo be present in the solid phase only 

A study of gold mining company's transfer data submi!tecl for the first year of!ransfer 
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reporting, suggests that the vast m~jorily of metals discharged lo tailings arc localed in the 
solid phase (Green base, TSF Transfer Comparison, August 2009). The geochemistry of each 
tailings storage focilily, and hence the distribution of metal species between the solid and 
aqueous layers, will be different. However, in the absence of better site specific data, it can be 
assumed for the purposes of estimating transfers to tailings for the NP! that all of the metal 
species discharged 'into a tailings storage facility will be present in the solid phase. 

This assumption has the effect, for metals and compounds transfer estimation, of eliminating 
the need lo monitor the aqueous phase, including recycled process water removed from the 
tailings storage facility. 

8.3.2 Non-target metals in tailings assumed lo correlate lo original ore conccnlralion 

Due lo data limitations, particularly for those NP! listed metals llrnt arc not of mining interest, 
i.e. 'non-target' metals, cstinrntion of their transfer may require additional testing of the inlet 
slurry lo the tailings storage facility. While this is cncourngcd as the most accurate method lo 
apply, il is also recognised that a default eoncentrntion would be helpful. 

For the purposes of estimating transfers to tailings for the NP! it can be assumed that the dry 
b;isis ore typical concentrations for these metals arc equal lo the dry basis solids 
concentrations entering the tailings storage facility. Since a mine is likely to have good data on 
the composition of their ore body, this may alleviates the need to analyse for metals 
concentrations in the input slurry. However, further testing may be wmTanted if the 
concentration of metals in the waste stream arc significantly increased during target metal 
extraction. Annual injmt volume and solids content of the slmTy will still be required. 

This assumption cannot bold (or 'target' metals, which are those deliberately mined. This is 
because the purpose of the processing is to cxtracl as much as possible of these to maximise 
yield figures. For the purposes of estimating transfers to tailings for the NPI, measurements of 
these metals entering the tailings storage facility will be required. 

8.3.3 Tailings return waters 

The aqueous component oflailings is typically recirculated aller separation from the solids 
within the tailings storage facility. Consistent with other cxmnplcs of process waler recycling, 
the recirculated water is seen as neither an emission nor a trnnsfcr, because it is within lhe 
closed loop of an internal process step. 

8,3.'I Cyanides estimation 

Estimation o{ cyanides within tailings is not readily simpli(ied due to the complex nature of 
cyanide species and their varied interactions wilhiq lhc tailings geochemistry. Broadly 
speaking, cyanides may be bound as stable molal complexes within the solid phase, weaker 
metal complexes more readily soluble in the aqueous phase and simpler cyanide anions 
amenable to emission to air as hydrogen cyanide, particularly al lower than neutral pl I and 
exposure to sunlight. A lllOrc detailed discussion ofthc-fotcs of cyanide in gold mining can be 
found in the Gold Proi:essing lvfanual, section 5.2. 

1\.11 overview of the various fates of cyanide in a typical tailings storage facility is represented 
in Figure 5 below. A similar diagram depicts emissions li"mn tailings storage facilities (to air, 
waler and land) in the Gold Processing manual, section 5.2.3. 

The total mass of cyanide losl within the tailings circuit (i.e. complexes with tailings solids, 
clccomposccl or emitted to the air or ground) may be estimated using the equation: 
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McN (koJ M, (ko) - M, (ko) 

Where: 

McM{h!l) 

M1(1,g) 

M,(1,g) 

= Mass of cyanide lost to TSFs (kg) 

Mass of cyanide carried to TSF (kg) 

= Mass of cyanide in TSF return waler (kg) 

li;quation 6 

The total mass of cyanide reportable as a mandatory transfer to tailings and can l11cn be 
cleterm ined by: 

TcN(kg) =McN11,91 EcN(kgJ ScN11,91 -0FcN{k9J 

Where: 

TcN(i,g) 

McN{hg) 

EcN{lig) 

SCN(kg) 

OFcN(l•ol 

= Mass of cyanide transferred to TSFs (kg) 

= Mass of cyanide lost lo TSFs (kg) 

= Mass of cyanide emitted to air (kg) 

Mass of cyanide lost to seepage (kg) 

= Mass of cyanide lost in overflow events (kg) 

li;quation 7 

Transferred cyanide includes both cyanides bound in the solid phase and cyanides remaining 
in the aqueous phase. Cyanide volatilisation to air would be expected lo be the most 
significant loss from the tailings storage facility, assuming low seepage rates and limited 
overflows caused by irregular events such as significant rainfall. 

J\ complete discussion of the methodology for cyanide losses to air aucl its dependence on pH 
can be found in the Gold Processing EET manual, section 6.2.2. 

Return to Tailin'gs in Recycled 
water 

Evaporntion/ 
Volatilisation. TSF 

11 
l Seepage 

capture 
trench 

HCN; NH, 

-------~-'--- t HCN, NH, -----

HCN, CuCN, 
FeCN 

minor toxic 
elements 

se·epage l_o · 
soil,' 

groundwater· 

PM10,' 

,lletai diis·ts 
when dry 

: Disci1arge . 
· <HON, NH; 

rninor,toxic 
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Figure 5: Overview· of Tailings Storage Facility emission pa(hways4 

• Connell Wngner EET mnuunl Gold Processing & Refiuiug Review, Jum~ 2008 

Mining version 3. I - fanu:uy 2012 40 



8.4 Overview of estimation process 
The following steps should be followed to detenninc the transfers that need to be estimated: 

I. Identify and list all reportable NP! substances associated with the mining operation that 
have triggered a threshold. 

2. Identify and list all sources of possible transfer points at U1e facility and the reportable 
substances present, or likely lo be present. 

3. Identify and list the data available on the facility to estimate the reportable transfers. Dnta 
wonld include ore conccnlrnlions, tailings input now rates and total flows, solids 
concenlrnlion in tailings input, tailings return water flow rates and lolal flows, tailings 
return water NP! substance concentrations, tailings water pl-I, groundwater monitoring and 
seepage trench monitoring data. Supplementary information such as rainfall and rainfall 
pallcrns over the reporting period may also be availahlc lo assist with estimation. It is 
recognised that the available data may vary widely from facility to facility anti a 
comprehensive range of data may not be available al all facilities. Wherever possible, 
transfers should be estimated based on site specific data. 

8.5 Transfer Estimation Techniques (TETs) 
As clcscribed in Section~. there nrc generally four types of transfer estimation techniques 
(Tiffs) llial nrny be used lo estimate transfers from your facility: 

0 sampling or direct measurement 

0 mass balance 

• engineering calculations 

• transfer factors. 

Oflcn a combination of these is required depending on what site specific data arc available. 

Site specific measured data will always provide more accurate information than default data, 
and should be used wherever possible. 

8.5.1 Di,·ccl Monitoring-waste stream conccnlrntion and volume 

'flie approach to direct monitoring of transfers is analogous to direct monitoring of water 
emissions of'Nl'l lislccl substances. A measure ofthe typical concentration ofNl'l substances 
in the waste slremn is required, which can then be multiplied by the typical volume of the 
waste strc;im !hat has been transferred in the reporting period. 

lf the waste stream is solid or slurry, such as in lhe case of inputs into a tailings storage facility 
or a landfill, representative concentration measurements oflhe solid/ sluny need lo be 
obtained. Aliemal,ivcly, estimates of these concentrations may be acceptable, such as the use 
ofnon-tmgct mctais ore composition data in the case ofa tailings transfer. In either case the 
solids concentration is usually expressed as a "dry basis" lo standardise for variable waler (or 
moisture) content between different samples. 

This concentration must then be multiplied by the volume of that solid or slurry material that 
has been transferred, mljustcd for waler content lo convert lo dry basis. 

lf'thc waste stream is a liquid, such as in the case of transfers lo sewer, the same approach 
applies, but simpli(ies because of the lack of'"d1y basis" conversion required, i.e., both the 
co11ce11lrnlio11 and volume figures arc measured on a liquid basis. These are simply multiplied 
together, adjusting for any 1111it conversions. 
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H.5.2 Mnss bnlancc calculations 

Mass balance can be an appropriate approach lo estimating transfers, particularly in lhe case 
of tailings storage facilities. This requires information about all NP[ substance inputs and 
outputs from a process to clctcm1ine the unknown component, in this case lhe amount of the 
substance transfctTcd. 

Sec Section 8.3, for an example ora mass balance approach to determine tile amount of total 
cyauitlc remaining in the tailings storage facility. 

Accuracy ofa mass balance eq11alions is dependent on !he accuracy ofthe individual input or 
output data, due to the compounding effect of 1111certai11ties in i11clivic/11al ll/eas11re111e11ts. 

8.5.3 Engineering calculations 

Engineering calculations arc a catch-all technique used to describe calculations thal estimate 
emissions based on known chemical or physical processes such as chemical reactions. This 
approach tends lo be more applicable lo emissions estimation. 

8.5.4 Emissions from transfer destinations 

There is potential for emissions to air, water or land from transfer destinations such as 
landfills and tailings storage facilities. When considering possible emissions lo land in 
particular, the following guidance should be noted: 

• Where Ilic permeability of underlying strnla is< 10-6 mis, the potential for tl1e release or 
NP! substances to land (soil and/or groundwater) should be insignilicant. Emissions of 
suspended sccliment will be effectively absent as fine material will block pores in the strata 
thereby reducing its permeability and effectively scaling the strata. 

• The presence of fractures in the substrata will increase the potential for substances lo 
migrate lo aquifers. 

• Most metal species al mines arc sulfides !hat have typical solubilities of <10-20 g/L al 
neutral pH. Unless there me huge volumes of waler in very permeable strata, metal losses 
lo groundwater will be negligible:. 

• Waste containers such as 200 litre drums will always contain residual quanltlics of their 
contents. Where containers of reportable substances (e.g. solvents and reagents) arc placed 
in landfills, unless specific data arc available, it should be assumed that two kilograms of 
the substance per container arc placed in the landfill. Migration of those substances from 
the landfill site will depend on the site's penncabilily. 
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APPENDIX A 
- EMISSION ESTIMATION TECHNIQUES - AIR 

1 DISCUSSION ON INDIVIDUAL ltMISSION IfACTOR 
EQUATIONS 

This appendix provides information on tile sources of the emission factor cquafions and 
emission factors presented in Table 5-1 and Table 5-2 oflhis manual. Most oflhc equations 
and factors have been drawn from Ar-,12 (USEPA ([985) and USEPA (1998)) and the 
National Energy Research. Development and Demonstration Council (NER.DDC. 1988) and 
Stale Pollution Control Commission ofNSW (SPCC, 1983) slrnlics in !he Hunter Valley, 
When information from both sources (i.e. the US and Australia) is available. the two have 
been compared and, where possible, reconciled. Emission factors for both PM 10 (required to 
be reported under the NP!) and TSP (necessary as a basis for determining emissions ofmc[al 
species) arc provided and discussed. 

1.1 COAL MINES 
The emission factor equations and emission factors discussed in this section relate to coal 
mining acfivifies. However, as noted in Section 5 oflhis manual, many of these equations arc 
also relevant to activities on metalliferous mines. 

1.1.1 Draglines (011 ovcrb11rdc11) 

This operation refers to [he removal of overburden by a dragline. If is recommended that the 
equations be used where there is site specific data for drop distance and/or moisture conlcnl. If 
not, the default values should be used. 

TSP& l'l\110 

Tile TSP equation used is as follows: 

EFrsP(kg/hcm) = 0.0046 x (~!0__) 
Mo.,('/4) 

Efi ( d
0

·
7r..,,) 

PM,
0 

(K9/hc111) = 0,0022 X -~ 
M"·'(•,,) 

Where: 

EF15p ('"'"'"') emission factor for total suspended particles 
EFrr,1,, (,9 , 0,,,,) emission factor for PM 10 

du(m) = drop distance in meters 

M(•,,) = moisture content of overburden in% (by weight) 

Equation 8 

11(jlllltion 9 

bcm = bank cubic meter (i.e. the volume of material in-situ prior lo blasting) 
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l~xamplc 4: l'arliculatc maltcr for draglincs 

A mine is using a draglinc on overburden with a moisture content of2% by weight, the drop 
distance of the material is 12111. 

d 12 Ill 

M =2% 

For TSP 

_ _ _ (121.'~) EF15p (k<1/hcrn) - 0.0046 x O 3 2 '(•1.) 

EF,sr(kgtbcrn) :=: 0.057 kg/bcm. 

ForPMlfl 

EF - (120·\,,)) 
PM (kq/hcm) - 0.0022 X - 0-,­" . 2 ,,(,•,) 

EFPM,o (k<1/bcm) = 0.0 I 02 kg/brn1 

ln the absence o[sitc specific information on drop distance and moisture eontent, an emission 
factor of 0.06 kg/bcm for TSP and 0.0 I kg/bcm for PM 10 is recommended 

Allcrnalivc method of catculaling PM 10 emissions: 

The NERDDC value for TSP is 0.072 kg/bcm. To convert this to PM 10 it is appropriate to use 
particle size data measured by the SPCC (1983). This data indicates that for drnglines in tl1c 
Hunter Valley, approximately 43% of TSP particles will be in the PMio range. Thus lhe 
NERD DC cstinrnte of PM 1o emissions from drngline operations in the Hunter Valley is 
0.031 kg/bcm. 

Notes on so111-rc :111<1 suitability of equation: 

The AP-42 equation, gives results lhat arc consistent with the Hunler Valley work (NERDDC, 
1988), providing that sensible drop distances and moisture contents arc used. The NERD DC 
study measured an average emission factor ofO.O72 kg/bcm for two Hunter Valley mines. 

A I% moisture content (also plausible for lhc Hunter Valley) gives an emission factor of 
0.071 kg/bc111. Uoth of these arc comparable with 0.072 kg/bcm measured in the NERDDC 
study. 

Default values: 

In the absence of site specific data and based 011 the emission factor for TSP of 0.06 kg/bcm, 
the recommended default PIVl 10 emission factor is 0.06 x 0.43 0.026 kg/bcrn. 

1.1.2 Excavators/shovels/front-end loaders (on overburden) 

The equation in !he previous manual gave values that were unrealistically low, so it is 
recommended thal lite default values derived from NERDCC and SPCC work arc used. 

Default values: 

The 1:lERDDC (NERDDC, 1988) work provides an estimate of TSP emissions from truck 
loading operations of0.O25 kg/L 

SPCC (1983) measurements in the Hunter Valley inclicalc that npproximalcly ,J7% of TSP 
particles will be in the PM 10 range. The recommended PM 10 emissions foclor is therefore 
0,025 x 0.47=0.012 kg/l. 
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Notes on source and suitability of equation: 

111e USEPA (USEPA, 1998: Section 13.2.4-3) provides an equation for batch loading. which 
give estimates that are unrealistically low for Australian conditions. The US EPA (USEPA: 
I 988: Section I 1.9-10, Table J l .9-4) provides a fmther emission factor for "Truck loading by 
power shovel (batch drop)". The TSP factor is O.O18 kg/t. The note provided wilh this figure 
however, encourages the user to nrnkc use of the equation rather than the 0.018 kg/t factor. 
TSP & PM,o 

-.LJ 

(.l!.~ 
2.2 

_ x0.001Gx ·- ·' 
EFrsr (>oil) -1<,sr (~1~'c!l.) Equation 10 

2.2 )

I.) 

(~~). 

-I< x0.0016x-' - )1.< 
EFPM,,(koil) - PM,o (~~~). 

11:qnation 11 

Where: 

= emission factor for total suspended particles (kg/!) 

emission factor for PMio (kg/t) 
EFrsr(1<gil) 

EFrM,, (kg/I) 

krsp 

l~PM10 

U(rnls) 

= 0.74 for particles less than 30 micrometres aerodynamic diameter 
= 0.35 for partklcs less than 10 micrometres a_crodynamic diameter 

= mean wind speed (m/s) 

M<"l = moisture content(% by weight) 

J ,l,3 Excavators/shovels/front-end loaders (011 coal) 

The equation in the previous manual gave values that were unrealistically low, so it is 
recommended that lhc alternative USEPA equation specifically for the lomling of coal 
(USEPA, 1998: Table l 1.9-1) be usecl. 

In the absence of site specific data on moisture content, the default values derived from 
NERDCC and SPCC work should he used. 

TSl' & l'M 10 

EFrsp (kull) 0.580 

EF O.O,t47 
l'.\110Ur.l1) 

Where: 

EF 15r (1,911) 

EFPMio (1<011) 

M 

~ emission factor for lolal suspended particles (kglt) 

= emission factor for PM w (kg/t) 

= moisture content in % (by weight) 
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Equation 12 

l~qnation 13 



Kxamplc 5: lExcavator/shovcls/front-cnd loader on con! 

A coal mine is using an cxcavalor on coal wilh a moislure conlcnl of8%, the emission factor 
for TSP and PM10 is calculalcd as follows: 

EFrsr (~u,1) 
0.5U0 

0.580 
EFTSP (t-1111) = 

EFrnr (knit)~ 0.0~8 kg/I. 

FF 0.04 1.!]. 
" l',11., [<,:Ir) M0.9 

!
_
1
_ o.ot1,17 

!., 'r,11 10 {l,:lt} -:::: 

EFrM,, (kult) = 0.0069 kg}l 

Default values: 

The NERD DC (l 988) Hunter Valley work provides an emission factor for TSP of 0.029 kg/L. 

H'lhis TSP emission faclor is mljuslcd using the particle size measurements obtained in the 

SPCC (1986) study, then 118% of the TSP fraction (0 to 30 pm) can be taken lo be PM10 
particles. Thus, the default PM 10 emission factor becomes 0.014 kg/I. 

Noles on source and suitability of cq11:1lion: 

As for overburden, the US EPA eqnalion for batch loading seems lo give estimates that arc 
rnucalislically low when applied lo loading coal to trucks. Using Equation 10. lfM is taken lo 
be 8% (typical for ROM coal in the Hunter Valley) and U=3.6 m/s, the TSP emission factor is 
0.00032 kg/l. Clearly, the US data provides a very different result to that quoted in the 
NERDDC study. 

!::'.~~ 
2.2 )

1.3 

EFTsP (kull) krnr x 0.00 I G x IA 

(~~t) 
( 

:!.( .. ,,tl)l.3 
2.2 

EFTSr(>oll) ~ 0.7~ x 0.001Gx---,-., 

(~fJ·) 
EF15p (1,qll) = 0.00032 kg/t 

The number derived from using the suggested equations above arc very close lo the Hunter 
Valley foctors from the NERDDC (1988) study, adjusled to obtain the Plvl 10 fraction (using 
the SPCC (1983) study), 0.01'\kg/l. Therefore, it is suggested that the USEPA (1998: Table 
l l .9-1) equation should be used with the actual moistmc levels !hat apply for ROM coal. 

Milling version 3.l :_ Jnr11HHY 2012 •19 

1.1.4 Bnlldozcrs on Coal 

TSP & PM10 

The TSP and PM10 emission factor equation for bulldozers on coal me as follows 
(USEPA, 1988) 

st.'(%) 
EFrnr(,ulh•) = 35·6 x M'-'(¾) 

s' 5(1') 
Ef'PM (k llu) 6.33 x ·-----

" n Mu(o.) 

Where: 

EF1sr(kolhr) emission factor for total suspended particles (kg/hr) 

EFrM,. (,011.,) emission factor. for total suspended particles (kg/hr) 

s(o.) = sill content in %, by weigh I 

M(•,,) moisture contcnl of overburden in% (by weight) 

Example 6: Bulldozer on coal 

Equation 14 

Equation 15 

A coal mine is using a bulldozer 011 material with a sill content of7% aud moisture content of 
2.5%_ Using equations I /4 mid 15, lhc emission factors arc: 

EFrsr (l•gllu) = 35.6 x 

EFTSP (k9/hr) -J02 kg/hr 

EFp~,1'° (ltg/hr) = 6.33 x 

EFrM,, (kg/hr)= 32.5 kg/hr 

1.1.5 Bullrlozer on Material other than Coal 

TSP & PM,o 

The emission factor equation for TSP and PM 10 are as follows: 

- - s'·'(,s) 
EF1SP (hg/h1) - 2.G X 1 3 

M .. (%) 

s''(") 
EFrM (kg/hr}= 0.34 x -,.-

'" . M· (%) 

Where: 

EF18r (,grh,) = emission factor for total suspended particles (kglhr) 

EFrM,, (kolt") = emission factor for Iola! suspended prnticles (leg/hr) 

s(•i,) = sill content in %, by weighl 

M(%) = moisture content of ovcrbmclcn in% (by weight) 
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Equation 16 

Equation 17 



l~xamplc 7: Bulldozer Oil material olhcr than coal 

t\ mine is using a bulldozer Oil om material with a silt content of l 0% and a moisture content 
of2%. Using equations 16 and 17 the emission factors arc: 

!0''2(¼) 
EF1sP(kolhr) 2.Gx--,-,-

2' (¼) 

EFrnr v•,9/hr) = 17 kg/h 

"- - ~~l".:J EFr,., (,,111,) .. 0.3/4 x 1 , 
" ' 2 ''(¼) 

EFPMro (kolhr) - •1.i kg/hr 

1.1.6 Truck (Dumping Ovcrburclcn) 

The equation given in lhc previous manual's appendix gave values thal were unrealistically 
low, so it is recommended that the clefaull values derived from NERDCC and SPCC work arc 
used. 

ff a site .1pecif,•c size.fi'aclion is available, 1l,e11 this sho11/c/ /Je used in pr~ference to /he SPCC 
de,/c11tlt. 

Dcfaull values: 

The NERDDC (1988) TSP emission foctor for clumping overburden is 0.012 kg/t. 

SPCC (1983) mcasurcmenls in the Hunter Valley indicate llwl approximately 35.5% of TSP 
parlicles from lrueks unloading overburden will be in the PM10 range. The recommended 
PM 10 emission foclor is therefore 0.012 x 0.355 O.OQll3 kgll. 

Noles on somce and suitnbilily of equation: 

The USEP /1. ( 1998) uses lhe same equation for unloading overburden as il docs for londing 
overburden. /I.gain this gives nn emission fnclor that appears lo be loo low for Australian 
mining operations. 

J.1.7 Trude (Dumping Coal) 

The equation in lhe previous manual's appendix gave values that were unrealistically low, so 
it is rcconuncnded that the default values derived from NERDCC and SPCC work arc used. 

l

.{j~~~i/e ~pecific size ji·lfction i's available, Ihm thi's should be used In preference to the SPCC l 
dfcfr.111/1. _____ _ _____________________ ' 

-•ww•••-----" " ---•••••- " 

l)cfaull vnlnes: 

The NERDDC TSP emission factor for dumping coal is 0.01 legit. 

.'3PCC (1983) measurements in lhc Hunter Valley indicate !hnt npproximntely 42% of TSP 
partic\c,5 from truck uuloading opcrnlions will be in the PM 10 rnngc. The rccommcncled PM,o 
emissions fl1cto1 is therefore o.o I x 0.tl2 = 0.0042 kg/L 

Notes 011 source llncl suitnhilily of equation: 

The USEP/\ (l'.198) uses lhcsamc equation ns for the loading of coal (sec Scc;tion l J.J 
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above). /\gain, this gives an emission factor that appears \o be loo low for Australian mining 
conditions. 

l.1.8 Drilling 

ll is recommended that tlic USEPJ\ default emission faclors arc used (o estimate drilling 
emissions. 

Note ifa site specific size fraction is available, then this should be used in preference to the 
SPCC default. 

Default values: 

TSP: 0.59 kg/hole 

PM 10: OJ l kg/hole 

No_tcs on source and suitability of equation: 

Emissions from drilling are a relatively minor component oftl1e overall emission from an 
open-cul mine. The only available emission equation for drilling is a simple unconlrollecJ TSP 
emission factor of0.59 kg/hole (USEPA, 1998: Table J J .9-4). Clearly, other variables such as 
the depth of the hole, diameter oflhc hole, and moisture conlent of the material being clrillecl 
would also be relevant and il might be supposed thal an emission factor equation should lake 
account of these variables. However, in the absence of other clala (and· given the rclalivcly 
minor coutribution of this source to overall emissions from mining operations), ii is 
reasonable lo accept lhe 0.59 kg/hole factor for TSP. 

US EPA(] 998) docs not provide an emission factor for lhe PM10 component. However, some 
measurements wete obtained during the Hunter Valley slullics (SPCC, 1983). The mean 
fraction of PM 10/TSP for \he four available smnples was 0.57.. (with a standard dcvialion of 
0.10). These relate to drilling of overburden, and probably, there will be a difference for coal. 
However, in the absence of other information, the best estimate of the emission faclor for 
drilling for PM10 is 0.31 kg/hole. 

l. l.9 Blasting 

TSP 

The previous version of the mining manual used the following equation for calculating an 
emission factor for blasting (J\P-42 Ch l l, Appendix E). In the Improvement of NP! ji1gifive 
partic11/ote 11101/er emission eslimofion techniques report by SKM (2005) it was rccommenclccl 
lhal Equation 18 be replaced with Equation 19 as it was believed that Equation 18 
overestimated the TSP from blasting activilies. A comparison of the two equations is shown 
in figure 6, froni this comparison which was based on a moisture conlenl of 5% and various 
blasling depths there is reasonable agreement between the two when lhc blasting dcplh is 
30m. 

34/4xA
0
·'\~ 

EF1sr (1,glblosl) = M' 9(•,,) x D'-8(m) 

Where 

= the area blasted (m 2) /\ 

Mi") 

0 (,n) 

= the moisture conlcnl of the blasted material(% by weighl) 

~ the dcplh of the blast hole (m) 
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Equation 18 



EFrsP(>olhlasl) = 0.00022 x A'-
5
, (m) 

Pl\'110 

Equation 19 

For blasting, the USEP/\ estimates thal lhe PM 10 fraction constitutes 52% of tl1c TSP 
(USEPJ\, 1998) 

' Example 8: Blasting calculalion 

Using default values of930m2 for the area blasted, a moisture conlcnl of2% and a blast hole 
depth of30m, the TSP emission factor is: 

EFrsr (kolhl,c.1) ~ 0.000:12 x A);}) 
0.00022x 930;,:,

1 

EF1sP [kylhln,1) 13.2~ kg/blast 

Assuming PM 10 is 52'¾, of the total suspended pnrliculates, the PM 10 emission factor is: 

EFrM10 (kgtb!Mt} ~.24 x 0.52 

EFrM" [,0,,,,,,,) = 3.2~ kg/blast 

II should be noted llrnl this equation docs not provide any allowance for the moisture content 
in the material blasted, the depth of the holes or whether the blast is a throw blast or simply a 
shallcring blast. 

7 .000E+0 I ·,·· 

6.000E·I0I 

j S000E+0I 
;;c; 
~ 4.000EI0I 
C: 

-~ 3.000E+0 I 

B 
11.1 

2.000E+0! 

1.000E+0I 

....... ,.. ..,.,, .. ., .. ".~·"·-········r· 

0.000E+00 ·••----U-~•----" 
10 100 

Blast /\rca (ni2) 

t 
1,000 10,000 

l ;·Simplified Equation • Depth !Om Depth 20111 J 
Depth 30111 , Depth ,10111 • Depth 50m 

~·---~·--··· . ·-·•---

Figure 3: Con_l(rnrison of l~qualions 18 & 19 for blasting 

1.1.10 Wheel and Bucke! 

There is 110 USEPJ\ or l\uslralian emission factor for this operation, it is recommend that the 
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emission factor equation for mjscellaneous lrnnsfor and conveying as used. 

(
u("'-'22),., 

EFrsr(,911) ~ l<rsr x 0.0016 x ~ (~~).)'. l~qualion 20 

( ::li,.'!!..,)1······)1.J 22 
EFrM00 (1<011) l<l'M,, (~;,J. x0.0016x )IA l~qualion 21 

Where: 

emission factor for total suspended particles (kg/t) EFrsr (1,9 11 ) 

krsr 

EFr,,1,,(,1111) 

kPt.\o 

0.74 for particles less than 30 micrometres aerodynamic diameter 

= emission factor for PM 10 (kg/l) 

U(mis) 

= 0.35 for particles less than 10 micrometres aerodynamic diameter 

mean wind speed (m/s) 

M(•,,) = moisture content (% be weight) 

Example 9: \Vhccl and bucket emissions 

Using default values of 3.6 mis for wind speed and 8% moisture conlcnl, the TSP emission 
factor is: 

(_l:l_(~)D 
EFrsr (>011) krse x 0.00·16 x ~ 

(;~r 
(

3.6)1.3 

EF1sP (>oil)= 0.74 x 0.0016 x-,32_ 

cnA 
EF1sr (,911 ) = 0.00032 kg/l 

(::1.~1)1.3 
2.2 

EFPM,, (>oil) - PM,, . . ( !:'.1.jp, I( x00016x )'-' 

( 3.6)1.J 

Ef'PM,o (kg/1) = 0.35 x 0.0016 x _\,.?.2_ 

(%f 
EFrM,, (>oil)= 0.00015 kg/t 

Noles on source aml snilabilily of equation: 

J\ significant proportion of open-cul coal mining for sofler brown coals is can-icd 0111 using 
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bucket wheel excavators. The rnoislmc content oflhese coals is generally very high and dust 
emissions arc generally minor. In the absence of a speci fie emission factor it is recommended 
thnl the equation for miscellaneous lrnnsfor and conveying be used. This will be a very small 
component of the overall inventory. 

1.1.ll \\'heel generated dust from unpaved ronds 

Notes on source and.suitability of equation: 

'Ilic AP-42 manual for miscellaneous sources (Chapter 13.2.2. Nov 2006) has new equations 
for wheel-generated dust from unpaved roads. There is an equation for "unpaved roads at 
industrial sites" and another for "publicly accessible roads, dominated by light duty vehicles". 
The first one is higher (more analogous to the equation in the previous manual). Nole that the 
original equations nrc [or imperial measurements. Some conversion factors have been 
included where necessary. 

Example 10: Unpaved roads from wheels 

Using default values for surface material sill co11tent of l 0% and a vehicle gross mass of 48 l, 
willl the k value of 1.38 giv(;s the following default TSP emission factor for wheel generated 
dust: 

EF (k /Vl<l)=---xl1x --- x _ _(<]_ o.,1536 (s (%) )" (w , )" 
" 1.6093 12 3 

Where: 

!~•1sr 

krM10 

s(%) 

w(,) 

aTSP 

'1.9 for total suspended 

= 1.5 for PM!{J 

- sill content ofnrnlcrial (%) 

,~ vehicle mass (l) 

= 0.7 (empirical constant) 

a.,,,,,, 0.9 (empirical constant) 

b = 0.45 (empirical constant) 

This results in Ilic following emission factors 

EF . - OA 53G xii x _:_(~)_ x _jl)_ 
( )

n (W )" 
(>ulVln)·- ·t.6093 12 · 3 

0.4536 ( 10)
0

' (48)
0

"
5 

EFrne(«o1v«r)= 4.9x '12 x 3 

EF1sP(k!J1v111) = '1-23 l<g/YKT 

ff 0A536 I ..:J"I,) W (l} 
( )

n ( )" 
- PMio(k[l/Vl<.1) 1.6093 X (PMw X 12- X 3 z 

EF 0.45:H, _1 0 (10)
00 

. ·.,,,,,., 0•9 iVI\T) = 1.6093 X .o X 12 X l 3 

Efr,.,,, (>nlVIII) 1.25 ke)VKT 
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The emission factor for TSP for a light duty vehicle was caiculaled using the same value for 
silt content, a vehicle speed ofS0km/hr and a moisture content of2%. The k value for this 
equati?n is 1.69 and the values for Band C nre both 0.3. 

( ;(r}( ~~~-r 
EF(kg/VIIT) l\x r 0.00'13 

(~'.'!)-) 
0.5 

Where: 

krsP 

kPM 10 

S('/,) 

S{l<m/hr) 

w(,J 
M(,s) 

= 1.69 for total suspended particles 

-=0.51 forPM10 

= sill con lent of material (%) 

= vehicle speed (km/hr) 

= vehicle mass (t) 

B 

= moisture content (% be weight) 

= ( empirical constant) 
C = ( empirical constant) 

(.~!.::).) x(~~)-)o.3 
12 48 0.0013 - I X O" 

EF 1se(,01wr) -
1
rsr (t:'1J-&l) 

0.5 

(
10) (50)0.3 

EF ·-·· X 

TSP(kg/Vl\T) = 1.69x~8 

(

.3...)o:s·--0.0013 

0,5 

EF,sr(kr,IVt\r)=0.94 kg/VKT 

The emission foci.or for PMIO for a light duly vehicle was calculated using the same default 
values for sill con lent, vehicle speed and moisture content as above. The k value for PM!{J is 
0.51, and the values for l3 and C arc 0.5 and 0.2, respectively. 

(
.:._(•0. X ~~0-)B 

12 48 
EFeM,,(>r,IVl<T)=ilrM,, x (M ., )c -0.0013 

__ J•~ 
0.5 

(
~) x (.5_ll_)o.s 
12 48 

EFrM,, (ko/VKr) = .51x-(~-)0_2 -0.0013 

o.,, 
EF PM,, (kolVI\T) = 0.33 kg/VKT 

l..1.12 Semper (travel mode) 

The equation in the previous version of this manual was inc01reclly copied from the 1995 
(5"' edition) of AP-42. (ll was 9.6x10· 6 in AP-42, but is staled as 7.6xl0' 6 in the manual). 
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/\!so, the original /\P-112 equation is for scrapers in travel mode, but the previous manual 
incorrcclly said the equation is for topsoil removal by scrapers. 

Ex:implc 11: Semper when travelling 

Using values fairly typical of conditions on Australian mines of l 0% silt content, and gross 
vehicle mass of 4lll, the emission factor for TSP can be calculatccl as follows: 

k x s11:'c, x w'(-' EF __ l.:!!J 'L. 
- (kg/VKT) ·t,QQQ,000 

Where: 

s(•,,) = silt co11tc11l of material(%) 

w(,) vehicle mass (l) 

t,rsP 9.6 for total suspended particles 

kPM,, = 1.32 for PM 10 

Er- l<rsP X S
1
(~1) X WtJ 

ISP (ko/Vl<T) -· 1,000,000 -

EF 9.6 x ·101-3 x ~82' 
TSP {119/VIU)'"" ---- __ _ 

1,000,000 

EFrsP (,.,iv1<r) 2.08 kg/VKT 

EF"''" (t«J/VKf) -1000000 

EFrM,o {t:q/ Vl<I} 

1.32 X 101•3 X ~O?A 

1,000,000 

EFrM,, (,.,,vrn) ~ 0.5'.) kg/VK.T 

1.1.13 Scraper (removing topsoil) 

/\1'-1t2 (1998) gives a new factor (not an equation) for topsoil removal by scraper. Note this is 
in kglt of topsoil. 

Default values: 

/\P-,12 gives an ernission factor of 0.029kg/t for TSP emissions procluccd by scrapers while 
removing topsoil. 

The FMIO emission factor is derived using the same PM 10ffSP fraction as for the scraper in 
travel mode (i.e. 25%). 

EF1sr (1<o1t) 0.029 kg/ I 

EFrM,, (koit) = 0.0073 kg/ I 
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1.1.14 Graders 

Tile equations for the emission factors for estimating TSP and PM, 0 from grading arc from 
Al'-112 (USEP/\, 1998). The cquntions are very sensitive lo the operating speed assumed. 

Example 12: Graders 

Assuming a vehicle speed of5km/h, the emission factor for estimating TSP is calculated as 
follows: 

EFTSP(kg/VKT) = 0.0034 xS
2

"
5

(h,111') 

EFPM,, (i<g/VJ(T) 0.0034 x s'-0
(krnlh,) 

Where: 

S(km/1") vehicle speed (lon/ilr) 

EFrsr (kg/V!<T} 0.0034x S2
·
5

(km/hr) 

EFrsr (kg/V!<.T) 0.0034 x 5 2·5(km/hr) 

EFrsr(>utV1<T) 0,19 kg/VKT 

EFrsr (t<gfVKT} = 0.0034 x s2
·
0

(111n/hr) 

EFrsr (kg/Vf<f) = 0.0034 x 5
2
-
0

(,rnlh<) 

EFrsr (t<otVt<l) ~ 0.085 kg/VKT 

l. 1.15 Primary and Secondary Crnshing :111d Loading/Unloading Coal lo/from 
Stockpiles 

111ese activities include primary crushing of coal, secondary crushing of coal, loading of coal 
lo stockpiles, or vehicles. In practice, these are very small contributors to the overall 
pmiiculalc emissions from typical coal mines. 

LOADING STOCKPILJ~S 

EFrsP (>git)= 0.004 t,g It 

EFrM,, (ko/t) = 0.0017 t<g / l 

UNLOADING FROM STOC:Kl'ILES 

EFrsr (kgit) = 0.03 kg/ l 

EFrM,, (>oil)= 0.013 t<g It 

LOADING TO TRAINS 

EF15p (t,git) 0.000,1 kg/ t 

EFp,,1,, (>o1t) = 0.00017 kg/ l 

1.1.16 Miscellaneous Transfer and Conveying 

/\P-42 (USEP /\, 1998) provides an emission factor equation for a continnous loading 
operation, which should be used to estimate emissions from conveyor transfer points. 
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l~xnmple U: Transfer nnd Conveying 

Using lypicnl values for mean wind speed (3.Gm/s) and moisture content (8%), and a k value 
of0.711, the emission factor for TSP for each transfer point is calculated as follows: 

(.~l~'.'.':J_)' ·' 
f':F(lq1/l/llr1115fr.r point)= kx0.0016x~ 

(~~•J.r 
Where: 

kTsr 

kpM10 

0.711 for total suspended pm liclcs 

0.35 for PM10 
U{ml<) 

M(-,;) 

= mean wind speed (mis) 

= moisture eonlcnl (%) 

--~~!..0. (url·' 
EF 22 

TSP{ko/lllranr.lrr point)= krsr x0.001Gx- 14 (~1'!J.). 

(3.G)u 
=. . 2.2 
EFisP(kn/1/lt;mr.fer point}""' 0.74x0.0016x---

(%f 
EF TSP (1<0/1 "'"""'"' polnl) ~ 0.00032 kg/l/trnnsfcr point 

(
~Vnls)_)'-' 

EFrM10 {kg/\flf-''1'.>fN point} krMI() xo.00·16x-~--

(~;'1 f 
(~?.1'.' 

EF PMH) {l<u/1/!r.tn!.fcr polril} =-::: 0.35x0.0016x~ 

rnr 
Er= PUrn (kn/t/1r;,m:lrr point) :c: 0.000·15 kg/t/lransfcr point 

1.1.17 \Vinci erosion from active coal stockpiles 

· The SPCC (1983) average value for wind erosion is 0.4 kg/ba/h (3,504 kg/ha/year). It is 
sug1,ested that this value be adopted as a default in the absence of other information. 

/\P-42 (USEl'A; 1998) slates that 50% of the TSP is emitted as PM to. Therefore, the clcfault 
c111ission factor for PMIO is 0.2 kg/ha/h. ][site specific particle size data arc available, Lhis 
should be used 

The /\P-112 emission factor equation for wind erosion is: 
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EFrsP(k!lll,aly•) = 1.9 x (~·)x 365 x (365 
P) x (~(8-) 

1.o 235 15 
ILqualion 22 

Where: 

S(") = sill conlcnl (% by weight) 

number of days per year when rninfall is greater than (0.25 mm) p 

f(s;) = percentage of time that wind speed is greater limn 5.'I 111/s at the mean heigh! 

of the stockpile 

Taking s=J5%, p=80 d/y and 1'=30%, EFrsr(,
0

,,,0,,,) is estimated lo be 16,821 kg/ha/yr, which 

is equal lo 1.92 kg/lrn/h. This is believed lo be a high estimate for Australian conditions. It is 
recommended that the SPCC (l 983) default values be used. 

Default values: 

EFrsr (kg/hafhr) OA kg/ ha I hr 

EFrM,, (,011,,11,,) 0,2 l<g/ha/ hr 

l.L18 ,vind erosion from other exposed areas (chillr.r/waslc emplacement dams and 
wind erosion from exposed areas) 

ln lhe absence of other infonnalion, il is recommended that the SPCC ( 1983) factor of 
0.'I kg/lrn/h be adopted for TSP. In a similar manner to active slockpilcs, il can be assumed 
that 50% ofTSP is in the PM10 fraelion. 

Noles on so1u-ce and suitability of equa lion: 

While the emission estimation equation for stockpiles presenlccl in I. l. l 7 above, can be used 
ror characterising emissions from other exposccl areas, clams arc frequently localed in 
sheltcrccl, or low lying areas where wind speeds may be lower than typically measured. 

Default values: 

EFrsr(,olholl,) 0.4 l<g/ha/hr 

EFrM,, (>olholl") = 0.2 l<g /ha/hr 

1. L 19 Highwnll mining 

Highwall mining is a relatively new lcclJlliquc in Australian coal mines. lt involves boring 
horizontally inlo lhe open-cut highwall. The coal culling point is essentially underground and 
dust would not be expeeled to be released into the atmosphere, except al lhe point where the 
coal is brought to the open air on the pit floor. It is assumed that the dust generated would be 
equivalent to that for continuous loading operations. Dust from all olhcr activities associated 
with handling the coal (e.g. loaaing it to trucks, transporting by road) will need to be 
considered using the various emission factors presented in Table 2 of this manual. 

The emission factor suggested is for miscellaneous transfer and conveying as shown in section 
1.l.16. 

Default values: 

EFrsr(koltllrnnsfer point) 0.00032 kg/l/lransfor point 

EF PM,, (kgltllrnnsfe, rolnt) 0.00015 kg/l/transfcr point 
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1.2 Mln'ALLIFEROUS MINES 

1.2.1 General Comments 

As for coal mines, metalliferous mines can be cilher underground or open-cut. For 
underground mines, those activities that lake place do not c.onlribute to dnsl emissions lo l11e 
environment except for emissions from ventilation shafts. The emission from ventilation 
shafts should be estimated based on the average concenlralion of dust in the vented air and the 
annual volume of air vcn(ccl. 

Unlike the coal mining industry, metalliferous mines in Australia have nol conducted field 
measurement programs lo determine emission factors. As a consequence, there arc no local 
emissions factors available lo lest the validity <J,fUSEPA emission factors. 

Emission factor~ thal arc common between metalliferous and coal mines me: 

• topsoil removal by scraper; 

• bulldozers; 

• drilling; 

• blasting; 

• haul lruck traffk on premises; 

• light/medium traffic on scaled roads: 

• graders; 

• wind erosion from stockpiles; 

• truck loading (metalliferous mines as for overburden, not coal); and 

• t, uck loading. 

However, il is acknowledged that emissions will vary from mine lo mine. 

The emission faclors lhal arc different for metalliferous mines when compared wilh coal 
mines arc: 

• primary ore crushing; 

• secondary ore crushing; 

• tertiary crushing; 

• wcl grinding; 

• dry grinding with air conveying or classifying; 

• clry grinding without air conveying or dassirying; 

• drying; 

• emissions from intcgrntcd de-dusting systems; and 

• miscellaneous hantlling, transrcr and conveying. 

J..2.2 Loading Trucks aud Unloading Trucks (rear dumping) 

The USEPA equation (ltqualion 10) for batch loading/unloading is: 
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(
_l:li,,'.'..,)_)1.3 

2.2 
00016x --. · · EFrsP (kg/I)= krsr x · (~;19_) 

Where: 

= emission factor for lolal suspended particles (kg/I) 

= emission factor fur PM 10 (legit) 

Equation lO 

EFrsr (1<911) 

EFrM., (kg11) 

l(1sr 

krt,1 1o 

U(rn/s) 

= 0.74 for particles less than 30 micrometres aerodynamic diameter 

0.35 [or particles less than 10 micrometres aerodynamic diameter 

= mean wind speed (m/s) 

Ml"I moisture content (% by weight) 

This equation has the same inherent difficulty as it does in its application lo coal mining: 
namely that the estimated emissions arc very small. For example, with an average wind speed 
of3.6 m/s and moisture content of2%, the emission factor is O.O022 kg/l. 

For Australian mines, the dumping of overburden on coal mines has been calculated lo 
generate 0.012 kg/land the loading oflrucks using a trnck and shovel has been calculated to 
generate 0.0249 kg/t (NERDDC, 1988). The equation therefore provides estimates that arc 
significanlly less (a factor o( 5 lo 10 less) than appears reasonable based on the NERDDC 
measurements. However, Lhe only option available seems to be lo use the equation. 

It should be noted lhal using the NGRDDC (1988) equations for coal mine overburden lo 
estimate emissions from the handling of ore may exaggerate emissions from ore handling, 
given that ovcrbrn'dcn is frequently weathered, and is likely lo contain a higher fraction of line 
n1atcrial thnn many ores. 

1.2.3 Other Processing Steps 

Other processing sleps include: 

• primary ore crushing; 

• secondary ore crushing: 

• tertiary crushing; 

• wet grinding; 

• dry grinding - with air conveying: 

• dry grinding without air conveying: 

• drying; and 

• emissions from integrated clc-dusling systems. 

The cmissiou factor quoted for these activities in Table 2 is drawn from USEPA (1998, 
Section 11.211 ). 

When considering emissions from metalliferous mining operations, il is useful lo nolc l11al any 
ore (except bauxilc) wilh moisture greater than 11% by weighl, either naturally or by virtue of 
added waler, is considered as a "high moisture" ore. If an ore is "high moisture" al the primary 
crusher, then it will remain so unless it is dried in the process. The other issue lo note is that 
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the emission factors quoted in Table 2 apply lo all operations typically associated with the 
process. Therefore, emissions from a primary crushing activity include emissions from the 
screens, the crusher, the surge bin, the apron feeder, and conveyor belt transfer points thal arc 
inlcgrnl to the crusher. 
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APPENDIX.B 
- EMISSION ESTIMATION TECHNIQUES - WATER & 

LAND 

INTRODUCTION 

The purpose of this appendix is lo provide additional guidance on the clrnraclerisation of 
emissions lo waler aml land. This appendix should be read in conjunction with Sections 6 and 
7 of lhis manual and provides: 

• lnfonnalion on default concentrations ofNPJ substances in various rock and ore types 
(Section 1. l ), including some discussion on the suitability of this data for use in emission 
estimation. 

• General guidance on how to apply the emission estinrntion techniques presented in the 
manual, the types of data that may be available to assist in cmissio11 estimation, as well as 
some clarification of the term 'transfers' as it applies lo rni11ing (Section B.1.2). 

• A discussion of the nse of monitoring dnta for the charnctcrisalion of emissions 

• A discussion of the use of mass balance as m1 emission estimation technique (Section I .ti). 

• A discussion of the types of site specific data that may be available to assist in emissions 
estimation (Section LS). 

• A series of worked examples lo illustrate the application oftlte EETs provided for water 
a11d land. 
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Table 8: Table of important clcmcn(s 

Antimony Sb 122 Lead Pb 207 

A1scnic As 75 Magncsiu1n Mg 24 

Datirnn Ba IJ7 Manganese Mn 55 

Beryllium Be 9 Mcrcrny Hg 201 

Bismuth lli 209 Mµlybdcnlllll Mo 96 

lJoron B II Nickel Ni 59 

Cndmiu111 Cd 112 Nit1ogcn N 14 

Calcium Cn ,JO Oxygen 0 16 

Caibon C 12 Phospliotus p 31 

Chlorine Cl 35 Selenium Sc 79 

Chro111ium Cr 52 Silicon Si 28 

Coball Co 59 Silver Ag 108 

~.'upper Cu 611 Sulfur s 32 

Fh1ori11c F 19 Tin Sn I !9 

Gold Au I 97 Zinc Zn 65 

I lydrngcn II I Zirconium Zr 91 

I. It !;hould be noted tlrnt !he following <Uc not NPI subslnnces: aluminium, barium, bismuth, calcium, gold, 
iron, molybdenum, oxygen, silicon, silver, and zirconium. Some of the other substances listed are reportable 
only in ccrtnin forms (e.g. cnrbon disulfide). The infonnntiun hns been provided for the purposes of assisting 
you lo cnlculatc the proportion of NPI subslnnces in componnds/rnincrnls . 

2. Bnscd on alomic weight ofcnrbon 12 

3. Atomic weights cnn he used lo cn.lculntc the weight of n rcpor1nble mc!nl in minernls. Par example, the 
chemical formula ofchnl~opyritc is CuFcS2 mal ils atomic weight will be 6 11 + 56 + (2 x: 32)"' 1811. A lnnne 
ofd1alcopyii1c will the1efore co111ai11 ahoul O.J,J (6•1/18 11) tonnes of copper. 
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Anenic A, 1.5 1.5 fi.5 6 1.l IJ I ,I] I I 

Beryllium n, O.J 5 I 0.J 2.6 1.6 J <I <I 

Oomn n ' 11 '/0 211 ID JJO 55 IJ0 20 JO 

Cndmium Ctl 0.13 009 02 0.)5 0.11 0.21 0.21 0,22 0.020 0.05 

Cluomium c, 200 ' 70 70 IO0 90 II 90 11·, 1.S 

l'nlmlt Co 15 I SA ' "' " 7 19 0,1 OJ 

Copper Cu 90 13 " JO so 25 JO l9 5,5 30 

fhm1int" F $10 l,•IOO 200 950 7)0 550 ,oo 220 180 

Lend Pb J 21 JO JS " RO 17 2) p 10 

J,.,fons~rn:": Mn 1,500 400 " 1,000 950 G,70{1 1,000 am 620 <l(,D_ 

Mercury "• 0.12 0.0R 0.2) 0,06 0.05 0.0R OA6 0.1$ 0.16 0.'29 

Hickel Ni 150 0.5 15 so 80 225 JO GR 7 9 

Selenium S, O.OS 0,05 2.9 7 0.05 0.17 0.17 0,5 0.0.l <001 

Zine Zn 150 HO )I 90 190 150 10 160 20 220 

I. f:xtrnc!cd nm! ntlnplcd f1om 81mcn. llJ,M. 1979. Envi1011111cnl11I Chcmi,1,y of1hc f:lemcot,, Aendcmio PtcH nnrl gcncrnll)' cheeked ngniml Oe1k1111111, D.I\. 1989 Field 
Ocnloftht', mnnunl, The Amllnfo~inn lmtiuue of Mining nnd Me1nllu1sy. 

2 The lir;mc, li1k,I tlhovr. ftfc nvcmgtl eonecottnlio,11 oflhe pnrtieolnr e!crnenl witl,in l!u: 1nck or mntcrlnl ,pcciric<I. 

7,7 

IOU 

0.17 

7] 

" 
33 

6,J{) 

19 

770 

0.19 

51 

0!12 

150 

3. rhc NP! 1cquirc, lhc ieprnlinp, of cmlnioru of the clement, li1kd in thi, Trihlc nr1d llieircompound, (11pn1t from ll1101idc compomuh, 11ir,kc] enrhooyl noil nickd ~ulnu\fole). A, 
noted in the lin1ly of the m'1.n11nl, it i, rccosniu~d tlutl lrncc metol •nnlpc! nre 110I roulindy 11n1!utnl:cn for minin(\ npcrn!ioiu. Where ,lnln nn rn,rticulnr element,;~ nol nvnilnhl~. 
lhc n\'crngc conc(n!tolion, li,kd nlmvc for lhe 11n11ie11l11r mnterinl type ,honlrl be u,r,I rn ft ,uitnhfo dcfo11\I. l111ilunlin11, whern lhi, infoimnlinn i, tm:11, tlic:o 111c likely lo he 
,ir,nifir~nl unc~dninlie, in lhe emi11in11t c,lim'1.te nnrt n low relfnhilil)' would h<" nllncl1cd lo 1hcn1 

,1, F111ther to Nole 3, \1nee mctnl enneen!rntions will be .,ip;nifiennl\y f[ten!er thnn nve1nge where the repoilnhle melnl nccuu nt lho ,ile. For exnmplc, 111 n ,ilver, lend or 1inc 111ine, 
the concentr111iom of lend, 1.ino nm! probnbly cndmhun in Wn5(e 1ock.,, lnilinr,s nml 1oih will he signilicnnlly iv enter lhn11 tl1c nvern1tc concenlrn!io11s li1led in lhe olm\'e Tnh!c. It 
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i~ <:.\[\\:<:1cil 1]1nl wh,::1e it it nrceHM)' !o 111e (\Jl n11um~1I h1>c,: n1e!n\ cn11ce11lrnho11 lo c1ti1nnle eminioni f1om n site, tlie focilily will nominnle /I credible liflure thnl Cdn be jutlifictl 

tnynnrlocnlc11virnmm:nlnlnl!<:11cy, 

Mini,.r,v«11!m).l-/u,u,nrr:m11 

1.1 Genernl assumptions fo1· emission estimation techniques 

The metl1ods outlined in this manual for the estimation of emissions from mine sites take the 
following mallers and/or assumptions into account: 

Routine monitoring ensures that environmental pcrfonnance standards are met as arc licence 
and permit requirements. In general monitoring will be directed lo actual anc\ perceived 
environmental issues that are significant for lhe particular mine. While it is not envisaged tlwl 
facilities will need lo conduct monitoring beyond that which is currently required, available 
monitoring data should be used lo assist in detcrming emissions for the purposes ofNPJ 
reporting (sec Section B. l.J for a further discussion of this). 

Reportable emissions are confined lo the substances that are actually emilled to the 
environment. Materials retained in tailings storage facilities, sediment from disturbed areas 
held in ponds or pits and waste rock/spoil dumps arc examples of transfers (see Section 8 for a 
further rliscus~ion of"lransfcr" as these terms apply lo mining opcralions). 

Volatile substances, such as chlorinated solvents and volatile organic compounds, arc 
assumed lo generate emissions to air. Similarly, carbon disulfide fonned as a rcsull of the 
decomposition of xanthatcs is assumed lo be reported as an air emission. Methyl !so butyl 
Carbinol (MIBC) held in a water or tailings storage facilities will be metabolised relatively 
quickly and, where retention limes exceed about four weeks, there should be no emissions of 
MIBC to water. 

MIBC emissions must be reported where there arc overflows from waler/tailings storage 
and/or leaks and discharges from the bencficialion plan!. In these cases, the emission 
estimations should be based on the standard concenlralion ofMIBC used in the plant and the 
volume of waler discharged lo the cnvironmenl. lfthe MIBC concentration is not known, a 
figure of JOg/m3 of waler discharged should be assumed. 

Actual emissions clcpcntl on a range of variables including materials handling and 
management practices, physical and chemical properties of wastes and soils, local lopogrnphy, 
climate (including climatic extremes), slope, vegetation cover, moisture infiltration and 
related mailers. These factors will vary from facility to facility and it is generally not possible 
lo provide generic equations llial will be applicable across the mining indust1y, ll is therefore 
recognised that the estimation of emissions requires the application oflcclmiqucs and methods 
lhal arc appropriate lo lhe facility. This section of the manual provides some guidance on lhe 
approacl1cs lhal may be used when data from definitive monilori11g is nol available. 

It is nol lhe in ten lion of lhc NP! lo require facilities lo ex lend or expand monitoring beyond 
thal currently being conducted. ln these silualions it is considered acceptable lo use figures 
based 011 the average concentration oflracc metals in lhe various materials identified in 
Table 9 (NB: This is subject lo the limitations indicated in Footnote 5 lo the Table). 

·n1e heterogeneous distribution of minerals, including trace clcmcnls, between and within 
mine sites, requires detailed and rigorous sampling to accurately delcnnine the concenlrations 
of these minerals and substances within various areas of lhe mine operation. Emission 
estimates that use monitoring data antl consider the tlislribution of substances and their 
emissions, will generally give reliable figures. Where assumptions or general lcnns or figures 
arc used in calculalions, inherent errors will be introduced and lhe reliability of the estimates 
will decrease. Where there arc several steps and a number of assumptions required to estimate 
emissions, the use of generic data can lcatl lo significant reductions in the accuracy of the 
estimates. 
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Sulfide or silicate materials typically have solubility coefficients of< 10-20 g/L. [11 general, it 
is not necessary to determine emissions of low sol11hilily species separately from suspended 
solids emissions. fn these eirc11mstanccs, emissions of dissolved substances with low 
solubility would fall within the range of general estimation errors. for example, total losses of 
dissolved rnctals where flows arc> I 010 L/y would be measured in grams. In contrast, 
emissions of suspended solids may be in kilogrnm lo tonne quantities with the accuracy of 
these emissions estimate likely, at best, to be :I: f 0%. As the maximum possible dissolved 
metal emission, say 10 grams, foils well within the total emission, say 100 leg± JO kg, it is not 
valid to report the emission as 100.()] kg/y. 

Where site specific estimates of erosion arc not available, lhc genernl figures indicated in the 
Table below may be user!. 

20 tonnes per hcctnrc por 
annum (1/lrn/y) 

< I tonnes per hectare per 
an111nn (t/h;i/y) 

Table lO: l~rosio11 rates 

content including lailings and similar mnlcrinls. 

areas disturbed by mining operations, including waste dumps, clcnrcd land nn 
infrastructure. other cnscs 

well vcgctnlcd sites and nrcns dominated by competent rock 

l. Source: Pcrsonnl Communicntion. C. Carroll. Dcpnrlmcnt ofNaturnl Resources, Emcrnld, Queensland 
(unpublished Thesis). 

2. Note: Where sediment control structures arc installed, the sediment cslimntes may he derived from filterable 
residues from dam dischmgcs inslcad of1rn1•offvnlucs, 

Erosion of 4 0 t/ha/y may occur in areas with dispersive or loose soils with poor vegetation 
cover and rainfall of about 900 mm per annum. This can be used as a representative figure for 
"high erosion rate" and should be used for these situations, including direcl erosion of tailings 
type 111alcrials. 

Erosion from well vegetated sites and areas dominated by competent lOCk may be less than 1 
t/ha/y under similar rainfall conditions and Uiis may be regarded as "low erosion rate". Where 
erosion data arc nol available, a Jigurc oC20 l/ha/y may be assumed for the pnqJoses of NP! 
reporting. (This figure may be applied to areas disturbed by the mining operation including 
waste dumps, cleared land and infrastructmc.) 

Il should be noted that the above figures generally relate to average rainfall conditions and 
should be aqjustcd to rcJlcct actual rainfall over l11e reporting period. Where rain fall is below 
average and up to 1.3 times higher than the average rainfall, a pro rata adjustment to the 
erosion rate should be made. Where rainfall is over 1.3 limes annual rainfall the pro rala 
adjustment should be increased by 40% lo fully account for the additional erosion that would 
be expected because of the higher rainfall. 

Determination of sulfi1ric acid generation from pyrite oxidation is a complex matter and 
should be determined on a site by site basis. Acid drainage generated will be neutralised by 
naturally occurring alkaline materials. Therefore, pll and sulfate concentrations cannot be 
used in isolation lo estimate sulfuric acid generation and emissions. This is discussed further 
in Section G.5.5. 

Where lhc pH of the disclrnrgc is considered acidic, sulfuric acid emissions must be estimated, 
prcfcrnhly using site specific data. When site specific data arc not available, it should be 
assumed that sulfuric acid generation is 2,10 kg/ha of exposed acid-generating material. (This 
is ca!cnlatccl on the basis that the oxidation of material with a 1% pyrite content and no 
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neutralising capacity will result in the generation of about l G kg sulfuric acid per tonne of acid 
generating rock. The erosion/exposure of l mm of this material equates lo IO m3 /ha, which at 
a density of 1.5 i/m3 would have a mass of 15 I/ha, hence, 240 (15 x I G) kg per hectare). 

1.1.1 Typical Dnfa Availability 

A summaiy of the data typically available at mine sites for use in emission estimation is 
p1oviclccl below: 

1.1.2 Fugitive Emissions: Dust 

Table 11: Fugitive emissions (Dust) 

Drop in metres for draglines 

lvloislure content of soil (%) 

Mean wind speed (m/s) 

Arca blasted (nl) 

Depth of blast holes (111) 

Silt content of soil (%) 

Vehicle gross mass 

Menn vehicle speed (km/h) 

Average level of reportable substances in 
overburden 

Average level of reportable substances in 
waste rock 

Limited (from on-site estimates) 

Avnilablc 111ost sites 

Available most sites 

Available 

Available most mines 

Limited 

Available 

Limited (estimates based on site speed limits) 

Limited 

Limited 

->verage level of reportable substances in ore Available some sites 

1. 1.3 Fugitive !!~missions: Mela ls 

Table lJ: Fugilivc Emissions: Metals 

volume of foci used per type of vehicle 
(tracked 

type tractor, wheeled tractor, scraper, grader, 

off-highway truck) 

Water balance. information 

Reportable suhstanccs .leaving the site either 

dissolved in water or as suspended solids 

Content in process waters 

Content in surface water runoff 
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Available some sites 

Limited 

Very limited 

Available some sites 

Available some sites 



Leachate from stockpiles, ovcrbunJc11, waste 
rocks, and tailings to surface waters 

1.1.4 !~missions lo Waters 

Available some sites 

Table 14: l~missions lo Waters 

Concentration of reportable substances 

Flow rate 

Quantities of reportable substances used in 

Workshops and maintenance operations 

Flows, volumes and waler balances (leachate 
from ,'. 

tailings storage facilities & waste rock 
dumps) 

Composition o[ target and trace metals in all 

materials handled and in nm-off waters 

Water quality monitoring data 

Q1rnntilics of materials lost in any way from 

plant (e.g. tniliJ1gs, coarse rejects, spillages) 

Very limited 

Very limited 

Generally available 

Very limited 

Available some silcs 

Limited parameters 

Available some sites 

1.2 Use of Monitoring and Flow Data 
Monitoring and flow data can be used lo estimate dissolved and suspended sediment 
emissions from specific catchments. When complete data sets me available (e.g. real time 
tllonitoring of flows, metal concentrations in waler determined from specilic monilori11g), 
mass elllission estimates will be relatively reliable. Where there are several calchmcnts 
contributing to a measured flow (e.g. downstream monitoring of a mining lease where water 
quality is influenced by run-off from non-mining catchments plus nm-off from areas affected 
by the mining operation) errors may be introduced when allocating a proportion of the flow lo 
the mining operations. Similarly, if complete data arc not available, an "average" tllclal 
concentration calculated from an incomplete data set will probably incorporate c1rnrs. 
Consequently the reliability of the estimate will be significantly reduced and should be noted 
in reporting. 

1.2.1 Data Rcquirccl/Availahlc and Qualificalions/Errors 

The data that may be available allll relevant comments on !hat data arc described in the 
following !able. It is recognised that certain dala may be available from monitoring al different 
locations al the facility and therefore may only provide a partial characterisation of emissions 
(or only enable emissions from a specific area of the facility lo be determined). 
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Waler Balance 

Flow and flow 
Rate 

Rainfall 

Rainfall Run-off· 

Water Quality 
Data 

Suspended 
Solids 

Smvcy 

Table 12: Potential data sour.ccs 

The water management plan for the facility may describe water 
management practices under general and extreme rainfall 
conditions. Run-off over the reporting period may be estimated 
from site data including water consumplion, production losses and 
rainfall. 

IYfay be clireelly monitored and total flows.can be reported.for cHch 
rainfall evcnL-May,bc esliniated from the cross sectional area of 

. (he-water course ancl Jiow rates. Inherent cn-ors.ducto.cliffcrcnccs·. 
in flow rates within water courses, (e.g. centre flows faster, than the 
sides and bottom). May be cslimalccl from Allslralian Rainfall and 
Run-offwilh site calibralion. · · 

Actual rainfall will vary significantly over lnrgc sites, particularly 
when storm events provide a high proportion of total rainfall. Sile 
rainfall data should be used where available. Alternatively data 
from the nearest meteorological station may be used. Cm·e should 
be taken lo ensure that the data from off-site meleorological 
stations is representative of rainfall al a particular site. 

Actual emissions will relate to run-offfrom the sitcwhiol1 wi.11 
depend on variables such as slopes; soil or rock types ·and 
properties, vegetation cover, soil permeability and moisture · 
content, total rainfall, rainfall ilitensity and waler use, Significant 
variations. will occur between. sites and from .year lo. year nl. the 
same site. When flow data arc not available, guidance on.run-off 
as a proportion of total rainfall can be obtained from personnel 
within regional offices of stale/territory Government primary 
industry and/or water resources departments. 

The data will depend on the samples taken, the variables analysed 
and the analytical methods used. Water quality samples are 
commonly colleclccl using automatic samples, for subsequent 
analysis. Continual moniloring and recordi.ng may be conducted 
for certain parameters (e.g. pH, electrical conductivity, ancl 
specific metals). Samples containing suspended solids may be 
lilt.crcd to provide an analysis of the lillralc and give dissolved 
metal concentrations. Analysis of the total sample, involving an 
acid digestion will give the total metal concentration in the sample 
(i.e. dissolved plus snspenclecl solid material). As most metal 
species are insoluble, a relatively high metal concentration would 
suggest an acid digest. If data on conccnlralions of total metals is 
not available, it may not be necessary to estimate these from other 
infonnalion sources 

Information on suspenclecl solids can be obtained from gravimetric 
tcclmiqucs from sampling or direct monitoring data: Such analyses 
do not usually include trace clement conccnlrations. If suspended 
solids data arc available, mass balance calculations can be 11scd to 
estimate emissions. 

Mine surveys will give data on land use within the area ofinlc1csl 
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lnforurntion 

Trace clement 
data on solids 
(e.g. waste rock, 
conccntrntc, 
tailings) 

Rclcvm1t 
Backgrou11d 
Data 

(e.g. all scclio11s of the mine, stockpiles, infrastructure, tailings and 
environmental dams, cleared a11d undisturbed areas). While 
catchment areas of each feature can be measured accurately, nm­
off, infillration and sediment transport characteristics will vary. 
Without calibration for the site, any emission estimates based on 
sub-catchment areas will introduce errors. 

Trace metal conccnlrnlions may be routinely available from 
process monitoring (e.g. of concentrates and tailings). Trace metals 
will be prcscnl in waste rocks and sub-economic ore. Data may be 
available from geological modelling oflhc deposit, If 
rcprcscnlalive data arc not available for all waste rock types, 
estimates from incomplete data will introduce errors, 

Background data Jllay be available from monitoring and 
environmental studies (e.g. waler quality data, trace clement 
concentration iu soils, suspended solids loadings). 

In summmy, where reliable flow and water chemistry clata arc available, emissions of metals 
, and trace clements can be determined with a reasonable degree of accuracy. Reportable 

emissions can be calculated from the product oflhc flows and the trace clement 
conccnlrations for those flows. Care should be taken to ensure that !he data arc sufficient to 
fully account ror variations over lhc reporling period. 
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APPENDIX 3J 
LETTER FROM EASTERN WATER RESOURCES 

DEVELOPMENT AND MANAGEMENT PLC. (EAST 
WATER) TO ASSURE THE CAPABILITY OF WATER 

ALLOCATION TO THE PROJECT 

  



East ater 

.J 
Vl EW.05/051-57 

30 'Yl91:r171Ail 2557 
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APPENDIX 3K 
CALCULATION SHEET OF THE RAW WATER POND OF 

THE PROJECT  
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Raw water pond capacity for GPO Project 

Cooling water holding pond - 2 

area of pond bottom 1 

area of pond bottom 2 

area of pond bottom 3 

area of pond bottom 4 

area of pond bottom 5 

area of pond bottom 6 

total area of pond bottom 
high water level from pond bottom 

volume from pond bottom to HWL 

Area of section c-c above pond slope 

length of circumference (at bottom) 

volume above pond slope 

total pond volume 

29 X 53 / 2 = 

(53 + 55) / 2 X 221 = 
(55 + 82) / 2 X 37 = 

(82 + 87) / 2 X 66 = 
(87 + 24) / 2 X 16 = 
24 x8 / 2 = 

769 + 11,934 + 2,535 + 5,577 + 888 + 96 = 

21,798 X 6.5 = 
(3 X 9 / 2) + (3.5 X 10) + (3.5 X 3 X 3.5 / 2) = 

29 + 221 + 37 + 66 + 16 + 8 + 24 + 66 + 66 + 47 + 230 +60 = 
870 X 67 = 

141,687 + 58,181 = 

769 m2 

11,934 m2 

2,535 m2 

5,577 m2 

888 m2 

96 m2 

21,798 m2 
6.5 m 

141,687 m3 

67 m2 

870 m 

58,181 m3 

199,868 m3 > 189,000 cu.m. OK 
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APPENDIX 3L 
CALCULATION SHEETS OF THE PROJECT’S PRE WATER 

TREATMENT, DEMINERALIZED WATER SYSTEM, 
NEUTRALIZATION SYSTEM AND DOMESTIC WATER 

TREATMENT SYSTEM 
 

  



GSRC&GPD 
Water Treatment & Waste Water Treatment System 

lnll:n!lfilllnn 
The bidder's 1cchnical proposnl is based on the following system description and design philosophy. 
As desired by the owner, this S)'Slem is common for n.11 the four (4) power blocks. 

.Enru:liJln 
The function of the waler pre lrentmenl plant is to !rent U1c rnw wnter from the rnw wntcr reservoir for fi1rther use 
ns rnnke~up water lo cooling lower, service wafer nnd fire water. The treated effluent water from the clnrifier will 
be store in the clcnrwell basin nnd from there it will be pumped to the service/Fire water storage hmk through 
mullimedin films and portion of !he clndfied water will be pumped from the clenr well basin to the wet cooling 
tower as mnkc~up water. The filtered water from the multimedia filter will be stored in the service water !nnk nnd ii 
will be used ns feed to the deminernli1.er waler plnnt. 111is filtered water in Uic service wnter storage tank will nlso 
be used for potable purpose . 

The function of the water treatmenl syslem (deminernlized water plnnt (Dtv-IP)} is to trent the service water (nfier 
the multimedia filter) and to provide high qunlity deminernlized (DM) wnter ns mnke-up fo U1e main cycle, closed 
cooling water system and for internal consumption within the power plant. 

The Function of the wnste water treatment system is to neutralize the wnste wnter from the wnter treatment system 
and dischnrJ?.e to lhe wnste water holdin$!. pond. 

Drslrn Coon city o[Wnlcr Prtlrenlmcnt Sytcm 
Total cnpacily ofplanl 3000 m3n1r (clarifier 011tlet) 
Quantity ofClarificrs 2 Nos. (2 x 50%) 
Net copacity of each clarifier 1500 m3nir (clnrifier outlet) 

~aclb' nfWnh:rTrrnlmcnl Svstr:m mrmineralizrrSystcm) 
Net cnpncity of DM 1800 m3/dny 
No. oftrnins 2 (2x 100% Capacity) 
Flow rnte of each trnin 80 m3/hr/ 48 hr/cycle. 
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Calculation Shcet1 \IV~Qr_ J_r_eatment Plant 
No. Description Formula Unit Remark 

No. Description Formula Unit Remark 

A Water Pre-Treatment Svstem Deslan 

A Waler Pre-Treatment Svstem Desian 3.3 DESIGN CRITERIA BY SOLID LOADING RATE 

1 Clarifier 
1.1 DESIGN DATA 

- Susnended Solid ss ma/I 2993 
• Solid loadlno rate Sol ka/m2d 100 

~ Flow rate max ras ner Mass Balance) F m3/hr 3056.67 3.3.1 RESULT OF CALCULATION 

1.2 DESIGN CRITERIA 
• surface loadlno rate SL mlhr 2.6 

- Surface area reoulred oer tank FxSS/SoL m2 43.11 
• Tank diameter SORT(i'JSSISot.•41f>ll m 7.41 

- Number of Tank N unit 2 3.4 DESIGN 

1.3 RESULT OF CAL CU LA TION 
- Surface area of seoaration zone reouired oer tank F/SL/N m2 587.82 

- Tank diameter d m 8 > 7.45 
• Tank surface, SA n•o2/4 m2 50.27 > 43.64 

4 Sludae Thickener Over Flow Water Tank 
1.4 DESIGN 4.1 DESIGN DATA 

• Tani, diameter m 30 Mullimedla FIiter 
• Seoeration zone of 30 m diameter Mfo Standard m2 594 
- Tank seoaratlon zone area SA m2 594 > 587.82 

seo atlachmonl 1 for explantlon of seperallon zone area calculation of 594 sq.m. 

- Filler Feed Pumo caoacllv F m3/hr 116 
- Backwash Pumo caoacltv B m3/hr 442 

1.5 CHECI< 4.2 DESIGN CRITERIA 
- Surface overflow rate F/SA/N m/hr 2.57 < 2.6 Mulllmedia Filler 

2 Clear Well Basin 
2.1 DESIGN DATA 

• Flow rate max F m3/hr 3056.67 

- Rinsina Steo DTF min 10 
- Backwash Steo DTB min 10 
• Number of 1rain NM trains 2 

2.2 DESIGN CRITERIA 
- Detention Time, OT min 25 

4.3 RESULT OF CALCULATION 
4.3.1 Waste from Multimedia Filler 

- Volume from Rinslna Steo. VF F ·orF·NM/60 m3 38.67 

2.3 RESULT OF CALCULATION 
- Volume of Holdlna Tank F•DT/60 m3 1273.61 

- Volume From Backwash Stea, VB B • OTB *NM/60 m3 147.34 
4.3.2 - Volume of Sludae Thickener OVerfJow Water Tank VF+VB m3 186.01 

4.4 DESIGN 
2.4 DESIGN 

- Volume of Holdino Tank m3 1500 
- Volume of Sludae Thickener Over Flow Water Tank m3 250 > 186.01 

3 Sludae Thickener 
3.1 DESIGN DATA 

• Flow rate /as oer Mass Balance\ F m3/dav 1440.2 

5 Mulllmedla Filler 
5.1 DESIGN DATA 

- Flow rate max F m3/hr 116 

3.2 DESIGN CRITERIA BY HYDRUALIC LOADING 
• Surface loadlno rate SL m/dav 33 

5.2 DESIGN CRITERIA 
- Surface loadlna rate SL m/hr 9.78 

3.2.1 RESULT OF CALCULATION 
- Surface area reauired oer tank F/SL m2 43.64 

5.3 RESULT OF CALCULATION 
- Surface area re• ulred aer tank F/SL m2 11.86 

• Tank diameter SQRT/F/SL'4/PI\ m 7.45 5.4 DESIGN 
- Tank dimension, dla x L /Horizontal Tank) m m 3.5 X 4.2 L 
- Tank surface SA 3.5 x4.2 m2 14.7 > 11.86 

see attachmenl 2 for explanllon of 1ank surface area calculallon or 14.7 sq.m. -5.5 CHECI<_" __ I I I 
- Surface overflow rate I FISA m/hr I 7.89 < 9.78 

I I 
I I 

~~ ~~~ 



B Water Treatment System and 
Neutralization Basin 

No. Descripllon Formula 

1 Permeate Water Storaae Tank 
1.1 DESIGN DATA 

- Mixed Bed Feed Pumo ca• acilv F 

1.2 DESIGN CRITERIA 
- Detention time t 

1.3 RESULT OF CALCULATION 
-Volume F'V60 

1.4 DESIGN 
- Volume of Permeate Waler Storaae Tank 

2 Neutralization Pit 
2.1 DESIGN DATA 

- Flow Rate of Reqen Waste to Neut. Pil F1 
- Flow Rate of Laboratorv Waste F2 

2.2 DESIGN CRITERIA 
- Reoeneration time Interval t 

2.3 RESULT OF CALCULATION 
- Volume of Neutrallzallon Pil (F1+F2l't 

2.4 DESIGN 
~ Volume of Neutralization Pit 

Unit Remark 

m3/hr 78 

min 30 

m3 39 

m3 50 > 39 

m3/dav 13.4 
m3/dav 5 

dav 2 

m3 36.8 

m3 50 > 36.8 

~~ 

Attachment 1: explantion of seperation zone area calculation of 594 sq.m. 

Separation Area Is calculated from !he separation zone area, which is equals 1o total area of clarifier 
(30 m dia) minus the mixing zone area (12 m dla) = pl/4 x (30'2-12'2) = 593.76 approx 594 m2. 

Plan and Sectional View of Typical Clarifier. 

seperation zone area is therefore = 1 /4 x Pi x (DA2 - dA2) 
= 1 /4 X 22/7 X (3QA2 - 12A2) 
= 593.76 
= 594 approx. sq.m. 

The area marked in Red color is the 

mixing zone. (Dia: 12 mis). 

The area marked in blue color is the 

separation zone. 

'!'he diameter of the 

mixing zone is 12 mts. 

~~-



Attachment 2: explantion of tank surface area calculation of 14.7 sq.m. 

The proposed multlmedla filter is Horizontal Type filter. The filteratlon area or Horizontal type filter is section area which 
is equals lo dia x length of filler= 3.5 x 4.2 = 14.7 m2. 

Multimedia Filter: 

llio of t.hc Horizontal filter= 3.5 mt~ 

Length of Llm filter= 4.2 mls. 

Filtration Area= Dia of the Filtei· x Length of the Filter .. 

Note: The filter shall be filled with the media with equal free board i.e half volume of 

tank shall be filled with media CTndicated in Red Color.) 
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Sanitary wastewater treatment systems for GPD power plant: 

-Sewage effluent from sanitary facilities will flow through drain to septic tank. 

-The effluent from septic tank shall flow to sanitary pit, then shall be pumped to wastewater holding 

ponds. 

Capacity calculations as below: 

Design occupancy Design potable water Design capacity of 
(persons) consumption septic tank 

(cu.m./day) (cu.m./day) 

Administration Building 35 4.655 6 (3 cpd x 2 tanks) 

Workshop/Warehouse 40 5.32 6 (3 cpd x 2 tanks) 

Guard House 6 0.798 3 

Central Control Building 20 2.66 3 

Laboratory building 10 1.33 3 

Turbine building 111 10 1.33 3 
Turbine building 112 10 1.33 3 

Turbine building 113 10 1.33 3 
Turbine building 114 10 1.33 3 

Design water consumption 0.133 cu.m./person/day 

Packaged septic tanks will be selected for each building. Example of packaged septic tanks as 

followings (for example only). 
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INLET PIPE Working as Fluidized moving bed* 

Enhance treatment efficiency 

AOUA YOUCANTRUST 
Tank body is made of polyethylene ( PE ) 
Tho typo of PE is Linear Low Density Typo Medium Density (LLDPE) which is standardized by Thai Industrial standard 
No.816-2538. The tank is made by standardized process. passed Vacu_um Test. Loaded Test. ( National Standard of 
Canada CAN/CSA-B66-M90 ) wilh good engineering practices tlmt can ensure the tank will afford to soil pressure and 

will not deform. 

Super Flex 
Protects pipe cracking from land subsidence, under license of 

AQUA. It is special designed to come with the.tmk.. made'the 
tank. make it easy for installation and protecl'it:rrom,any loss 
with Petty patent N0.4285 dated on June'.17.2008, 

Plastic Media 
Is made from potyethylene (PE) l'/hi~li:is'tliJ;:,;ble and special 
designed for bacteria attac~m'enfo~,su(ficlent.,;urface area and 

voids to prevent th; trietlia fro~ ,eioi)gir\//' 
,"/H'i, ,"'Ji,,,,',,,, __ , 

Air Brower 
Special selection for easy installation and 

energy saving. It can operate with low 

noise level around 40-50 dB(A). with 
long life Ume approximately 20,000 

hours and ease of maintenance 

CANADIAN STANDARD 

H.J e;1 LOADED TEST. '"'fl ,.,~~~IJ 0-,eoo,I with compressive 
• -~ 2 

( ) strengthof 1,200 Kg. I m 
'. I 
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APPENDIX 3M 
CALCULATION SHEETS OF THE PROJECT’S DOMESTIC 

WATER TANK, DEMINERALIZED WATER TANK AND 
WATER SUPPLY TANK 

  



Calculation Data Sheet of Water Tanks 

Name Type Capacity 

Service/ Fire Water Storage Tank Butt welded cone roof tank 4200 m3 

Demineralized Water Storage Tank Butt welded cone roof tank 6600 m3 x2 

Potable Water Storage Tank Butt welded cone roof tank 30 m3 

1) Service/ Fire Water Storage Tank 

Number: One (1) per plant 

Capacity: 1 day service water consumption plus 2 hours F/F pump capacity. 

<Service water consumption> 

- HRSG blowdown cooling water : 310 t/day 

- Potable water : 30 t/day 

- Water treatment system : 2311 t/day 

2651 t/day -------- (a) 

<Required F/F water> 

682 m3/h x 2 hours = 1364 m3 ---------- ([3) 

<Required tank capacity > 

a+ [3 : 2651 + 1364 = 4051 m3 > say 4200 m3 

2) Demineralized Water Storage Tank 

Number: Two (2) per plant 

Capacity: 3 days demineralized water consumption of oil firing operation. 

<Demineralized water consumption> 

-GT water injection 

-Cycle leak, sampling, laboratory, drain HRSG blowdown 

-Demineralized water from water treatment system 

: 5074 t/day 

: 541 t/day 

: -1700 t/day 

3915 t/day 

<Required tank capacity > 

3915 t/day x 3 days/ 2 tanks = 5872.5 m3 > say 6600 m3 

~~ 

3) Potable Water Storage Tank 

Number: One (1) per plant 

Capacity: 3 days potable water consumption 

<Potable water consumption> 

75 persons x 133 liters /person/day : 10 m3/day 

<Required tank capacity> 

1 O m3/day x 3days = 30 m3 > say 30 m3 

~~--
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APPENDIX 3N 
CALCULATION SHEETS OF THE PROJECT’S STORM 

DRAIN SYSTEM AND STORM RETENTION POND 
  



Storm water discharge calculation 

Quantity of runoff (Ofl 
The quantity of runoff is calculated by the following rational formula 

Qf =Ax Ix C / (3.6 x 10
6

) (m3/sec) 

A: Drainage catchment area (m2) 

I: rainfall Intensity (mm/hr) 

C: runoff coefficient 
c for b~ilding roof & equipment foundation: 0.90 

c for concrete or asphalt pavement: 0.80 

c for gravel + concrete area: a.so 
c for green area: 0.15 
c for non-pavement area: 0.10 
c for embankment slope area: 0.44 

Capacity of storm water retention pond (volume) 
Capaclty of storm water retention pond ls calculated by the following formula 

Volume= Ax Ix 3 hours x (Ca - Cb)/ 1000 

V: capacity of storm water retention pond (m3) 

A: Drainage catchment area (m2) 
I: rainfall intensity (mm/hr)= 100 mm/hr 

Ca: runoff coefficient after development= 0.7 

Cb: runoff coefficient before development= 0.3 

Size of gutters 
Size of gutters is calculated by the following formula 

Q = A/n X (R'1' X s'1') 

Q: flow capacity of gutter (m3/sec) 

A: cross sectional area of flow (m2) = W x D 

p: wetted perimeter (m) = W + 2D 
W: width of drainage line (m) 

D: depth of drainage line (m) 

R: Hydraulic radius (m) = A/p 

S: slope of gutter 
n: manning roughness coefficient (0.012 for concrete gutter) 

flow capacity of gutter Is considered OK If it Is 1.32 times of the runoff In its 

catchment area; i.e. safety factor 1.32. 

~-~ 

GPD Profect 

Calculation of required capacity of storm water retention p{illQ 

Storm water Storm water 
retention pond - 1 retention pond - 2 

Total catchment area (Rais) 252.87 239.44 

Total catchment area (m2) 404,584 383,098 

Runoff coefficient (before development) 0.3 0.3 

Runoff coefficient (after development) 0.7 1J.7 

Rainfall Intensity (mm/hr) 100 100 

retention time (hr) 3 3 

Capacity of storm water retention pond {m3) 48,550 45,972 

Total required capacity 94 522 

~~-



Storm water pond capacity for GPO Project 

Storm water retention pond• 1 
area of pond bottom 
high water level from pond bottom 

volume from pond bottom to HWL 

volume above pond slope 

total pond volume 

Storm water retention pond . 2 

area of pond bottom 
high water !eve! from pond bottom 

volume from pond bottom to HWL 
volume above pond slope 
total pond volume 

Total capacity 

51,666 + 48,131 • 

(168 + 45) X 158/2 • 

16,827 X 2. 7 • 

(2.7 X 3) X 2.7 / 2 X (168 + 199 + 45 + 158) • 
45,433 + 6,233 

(198 + 149) X 90 / 2 

15,615 X 2. 7 • 

(2. 7 X 3) X 2. 7 / 2 X (90 + 198 + 109 + 149) • 

42,161 + 5,971 • 

16,827 m2 

2.7 m 
45,433 m3 

6,233 m3 
51,666 m3 

15,615 m2 

2.7 m 
42,161 m3 
5,971 m3 

48,131 m3 

99,797 m3 

> 48,550 m3 O.K, 

> 45,972 m3 0.K. 

> 94,522 m3 O.K. 
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0,1047 0,62113 '-"'" 1.2007 _9,~!3_5 2.2002 0.5037 3.~~ .. J!,7385 uoas 0.sou s.370J \ u1_70 

w:~~fdra1n,,el!ll1:__ ==im- I 0.10\ ·1.soJ 1.20\ 1.1oj 1.so\ 1.::uq- 1.20! 1so! 1.ioj 1.so! 1.20) 1.1oj uoj uo! 2.00 
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R: ru,U: nidius .. A/r, m O.U67 0,3000 0.2727 0.1619 0,3521 0.3231 0.3231 0.4031 0.3231 OA615 0,3231 0.5140 0.3231 o.5553 o.61$4 
S:.tk,r,.ofcutt1r % 0,14'4 0.14% 0.14% 0.14% 0,14% 0.14% 0.1<4 0.14% 0.14 0.141' 0.14% 0.14¾ 0,14% 0.14% 0,14% 

a:r.ewen1:!tyof1:¥tter 0"':A/1\x!RmlCSm) rnl/:•t 0.2152 UM&!l 0.78€8 0,7020 1.6532 1.2332 1.2332 2,315'1 1.2332 3,3519 1.2332 ,Ull4 1.2332 S.49-82 721U 
fl~~i:1cltvt1fcvttuJ-f132%oft111WodffowJ ==:]m¥$tt I ~OS47j o:oa101·· o.os211 0.01111 0.15691 0.0325{ 0,4947! 0,11951 o,mIT O.OlSOj 0.4947j 0,11291 0.72451 0.12741 0.3411 

!l lfkm uplcltf of cutter~ 132% of nqi.:ind f'.owJ > 0 th.nOJ:; 
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Storm water discharge from Pluak Daeng Power Plant to Rojana Industrial Park drainage system: 

Storm water pond -2, catchment area is 239.44 rais or 383,098 sq.m. 

Storm water pond -1, catchment area is 252.87 rais or 404,584 sq.m. 

Storm water discharge after project development will be the same as before project development, 

i.e. c=0.3 

Therefore; storm water discharge from pond -2 will be: 

(383,098 sq.m.) x (100 mm/hr) x (1/1000 m/mm) x (0.3) x (1/3600 hr/sec) 

= 3.193 cu.m,/second or 11,493 cu.m./hr 

and; stqrm water discharge from pond -1 will be: 

(404,584 sq.m.) x (100 mm/hr) x (1/1000 m/mm) x (0.3) x (1/3600 hr/sec) 

= 3.372 cu.m./second or 12,138 cu.m./hr 

Storm water discharge from pond -2 will be discharged into Rojana's u-ditch at STA 0+620 (P2 to P3) 

of Rojana's east gutter. capacity of Rojana's u-ditch at STA 0+620 is 18,185 cu.m./hr, which is 

higher than 11,493 cu.m./hr =» OK. 

Storm water discharge from pond -1 will be discharged into Rojana's u-ditch at STA 0+940 (P3 to P4) 

of Rojana's east gutter. Capacity of Rojana's u-ditch at STA 0+940 is 185,205 cu.m./hr, which is 

higher than (11,493 + 12,138 = 23,631 cu.m./hr) =» OK. 

Calculation of Rojana's u-ditch is on the following pages ... 
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APPENDIX 3O 
CALCULATION SHEETS OF STORM DRAINAGE RATE 

FROM THE PROJECT AREA AND CAPABILITY OF STORM 
DRAINAGE SYSTEM OF PLUAK DAENG INDUSTRIAL 

PARK 
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DRAINAGE CALCULATION SHEET 
OF 

ROJANA INDUSTRIAL PARK, PLUAK-DANG, RA YONG 

DRAINAGE CALCULATION OF CONCRETE U-DITCH 

This calculaUon use two equations as follows: 
O• = CIA for RUNOFF 

0.79 

6-Mar-2013 

C = AVERAGE RUNOFF COEFFICIENT 
i = INTENCITY OF RAIN FALL 110.0 mm/hr 
A= CATHMENT AREA 

Ou= 1/n AR"' S112 for OPEN CHANNEL FLOW 
n = ROUGHNESS COEFFICIENT(= 0.015 for concrete surface) 
A= WATER SECTION AREA 
R = WATER SECTION AREA/ WETTED PARIMETER 
S = SLOPE OF Li-DITCH 

33 NAME OF ROAD : No. Road A EAST Sla.0+520 - 0+940 m. (from point #P2' to #P3') 
ELEVATION OF THIS CATHMENT AREA (#1/2) 
STARTING ELEVATION OF THIS ROAD 
ENDING ELEVATION OF THIS ROAD 
DETAILS OF Li-DITCH GUTTER 

STA. I LENGTH I ACC. AREA 

34 NAME OF ROAD : No. Road A 
ELEVATION OF THIS CATHMENT AREA (#3) 
STARTING ELEVATION OF THIS ROAD 
ENDING ELEVATION OF THIS ROAD 
DETAILS OF Li-DITCH GUTTER 

STA. I LENGTH I ACC. AREA 

TYPE 

EAST Sta.0+940 - 1+082 m. 

TYPE 

35 NAME OF ROAD : From Gutter Road A-EAST lo Road A-WEST 

+ 77.36 m. 
Sloee of Road 

1: 0 0% 

(from point #P3' to #P4) 
+ 75.36 m. 
+ 76.36 m. 
+ 70.86 m. 

Slo]l_e of Road 
1: 26 3.85 % 

ROAD'SELEVATIONOFTHISCATHMENTAREA = + 76.36 m. 
DETAILS OF U0DITCH GUTTER TYPE BOX CURVERT 

STA LENGTH ACC.AREA RUNOFF, 00 n s Dep. ELV. w A R Ou 
(ml lm2l lm3/hrl luniUessl 1ml 1ml fm.l fm2l- lm3/hrl 

Road A 53,321.84 0.015 0.00400 1.50 + 69.00 3,00 4.50 0.750 56,384.70 

1+082 40 53,321.84 0.015 0.00400 1.50 + 68.84 3.00 4.50 0.750 56,384.70 

36 NAME OF ROAD No. Road A 
ELEVATION OF THIS CATHMENT AREA (#3) 
STARTING ELEVATION OF THIS ROAD 
ENDING ELEVATION OF THIS ROAD 
DETAILS OF U-DITCH GUTTER 

STA. LENGTH ACC.AREA RUNOFF,Os 
(ml (m2l (m3/hrl 

0+520 0 0 0.00 
0+620 100 17,257 1,499.65 
0+720 200 34,514 2,999.29 
0+820 300 51,771 4,498.94 
0+920 400 69,029 5,998.58 
0+940 420 72,480 6,298.51 

37 NAME OF ROAD No. Road A 
ELEVATION OF THIS CATHMENTAREA (#3) 
STARTING ELEVATION OF THIS ROAD 
ENDING ELEVATION OF THIS ROAD 
DETAILS OF U-DITCH GUTTER 

STA. LENGTH ACC.AREA RUNOFF, On 
(m) (m2) (m3/hr) 

0+940 0 0 6,298.51 
1+040 100 0 6,298.51 
1+082 142 0 6,298.51 

WEST Sta.0+520 • 0+940 m. 

TYPE 
n s Dep. 

(unlllessl (ml 
0.015 0.00125 0.50 
0.015 0.00125 0.63 
0.015 0.00125 0.75 
0.015 0.00125 0.88 -0.015 0.00125 1.00 
O.Q15 0.00125 1.03 

WEST Sta.0+969 -1+082 m. 

TYPE 
n s Dep. 

(unilless) (m) 

0.015 0.03846 1.03 
0.015 0.03846 1.03 
0.015 0.03846 1.03 

(from point#P2' lo #P3') 
+ 75.36 m. 
+ 76.36 m. 
+ 76.36 m. 

ELV. 
(m) 

+ 74.86 
+ 74.74 
+ 74.61 
+ 74.49 
+ 74.36 
+ 74.34 

w 
(m.l 
1.50 
1.50 
1.50 
1.50 
1.50 
1.50 

Slope of Road 
1: 0 - 0% 

A R Ou 
(m2) (m3/hrl 
0.75 0.300 2,851.95 
0.94 0.341 3,882.07 
1.13 0.375 4,964.09 
1.31 0.404 6,084.75 
1.50 0.429 7,235.02 
1.54 0.433 7,468.03 

(from point #P3' lo #P4) 
+ 75.36 m. 
+ 76.36 m. 
+ 70.86 m. 

ELV. 
(m) 

+ 75.34 
+ 71.49 
+ 69,87 

w 
(m.) 
1.50 
1.50 
1.50 

SloEe o/ Road 
1: 26 3.85% 

A R Ou 
(m2) (m3/hrl 
1.54 0.433 41,425.16 
1.54 0.433 41,425.16 
1.54 0.433 41,425.16 

38 NAME OF ROAD From Main gutter of Road A-Zone 2 & Boxcurvert to Pond#1 
ELEVATION OF THIS CATHMENT AREA + 76.36 m. 
STARTING ELEVATION OF THIS GUTTER = + 70.86 m. Slo]l_e of Gutter 
ENDING ELEVATION OF THIS GUTTER = + 70.00 m. 1:233 0.43% 
DETAILS OF U-DITCH GUTTER TYPE 

STA. LENGTH ACC.AREA RUNOFF, 00 

/ml /m2l (m3/hrl 
0+000 0 0 59,620.35 
0+100 100 0 59,620.35 
0+130 130 0 59,620.35 
0+200 200 0 59,620.35 

39 NAME OF ROAD No. Road A 
ELEVATION OF THIS CATHMENT AREA (#2) 
STARTING ELEVATION OF THIS ROAD 
ENDING ELEVATION OF THIS ROAD 
DETAILS OF U-DITCH GUTTER 

STA. LENGTH ACC.AREA RUNOFF, On 
fml lm2l /m3/hrl 

0+520 0 0 0.00 
0+420 100 29,667 2,578.03 
0+320 200 59,333 5,156.07 
0+220 300 89,000 7,734.10 
0+120 400 118,667 10,312.13 
0+040 480 142,400 12,374.56 

40 NAME OF ROAD No. Road A 
ELEVATION OF THIS CATHMENT AREA 
STARTING ELEVATION OF THIS ROAD 
ENDING ELEVATION OF THIS ROAD 
DETAILS OF U-DITCH GUTTER 

STA. LENGTH ACC.AREA RUNOFF, Oo 
Im) /m2l /m3/hrl 

0+520 0 0 0.00 
0+420 100 5,000 434.50 
0+320 200 10,000 869.00 
0+220 300 15,000 1,303.50 
0+120 400 20,000 1,738.00 
0+040 480 24,000 . -2,0iis.6o 

n s Dep. 
(unillessl /ml 

0.015 0.00833 2.02 
0.015 0.00833 2.43 
0.015 0.00833 2.55 
0.015 ·-0.00033 2.83 

EAST Sta.0+520 • 0+040 m. 

TYPE 
n s Dep. 

funillessl /ml 
O.Q15 0.03333 0.50 
0:015 0.03333 0.50 
0.015 0.03333 0.50 
O.D15 0.03333 0.50 
O.Q15 0.03333 0.50 
O.Q15 0.03333 0.50 

WEST Sla.0+520 - 0+040 m. 

TYPE 
n s Dep. 

funillessl /ml 
0.015 0.03333 0.50 
0.015 0.03333 0.50 
0.015 0.03333 0.50 
0.015 0.03333 0.50 
0.015 0.03333 0.50 
0.015 -0.03333 0.50 

ELV. w A R Ou 
/ml /m.l fm2l fm3/hrl 

+ 68.84 2.50 5.05 0.772 93,211.46 
+ 68.01 2.50 6.06 0.825 116,860.11 
+ 66.92 2.50 6.37 0.838 124,043.59 
+ 67.17 2.50 7.07 0.867 140,931.35 

(from point#P2' to #P1') 
+ 72.28 m. 
+ 76.36 m. 
+ 60.20 m. 

ELV. 
/ml 

+ 75.86 
+ 72.53 
+ 69.19 

w 
/m.l 
1.50 
1.50 
1.50 

+ • 65.86 "1.50' 
+ 62.53 1.50 
+ 59.86 1.50 

Slope of Road 
1:30 3.33% 

A R Ou 
fm2l fm3/hrl 
0.75 0.300 14,727.40 
0.75 0.300 . 14,727.40 
0.75 0.300 14,727.40 
0.75 0.300 14,727.40 
0.75 0.300 14,727.40 
0.75 0.300 14,727.40 

(from point #P2' lo #P1') 
+ 72.28 m. 
+ 76.36 m. 
+ 60.20 m. 

ELV. 
/ml 

+ 75.86 
+ 72.53 
+ 69.19 
+ 65.86 
+ 62.53 
+ 59.86 

w 
Im.) 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

Sloee ol Road 
1: 30 3.33% 

A R Ou 
lm2l (m3/hr) 
0.50 0.250 8,694.55 
0.50 0.250 8,694.55 

- 0.50 . 0.250 8,694.55 
0,50 0.250 8,694.55 
0.50 0.250 8,694.55 
0.50 0.250 8,694.55 
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Appendix 2P 

Calculation sheets of dike capacity at 

oil contaminated area 



Comment PC 17 

Potential of holding oily storm water 

Oil Tank area 

I 2.85m 

I r---110mx55m 

r----114mx59m ~ 
Oil Tank area 114m x 59m = 6726 m2 

Rain Water Intensity with 15 minute time duration of 10 year return period = 116.22 

mm/h 

Volume of storm water 6726 m2 x 0.11622 x 15 / 60 = 195.5 m3 

Oil Dike Capacity 110m ·x 55m x 2.85m = l 7,242m2 

Tank volume in the Dike area 18.52 x 3.14 x 2.85 x 2 = 6,126m3 

Oily water Holding Capacity 17,242- 6,126 = 11,116 m3 << 195.5m3 

~-~ 

For Trans area 

Main Trans 

25m a f 
<E--?' 

2m 

Unit Trans 

~!6 I Gravel 

~·-" .. ,<:, ;· ,-.:.- ,,1,.~ ... ~··•n:rG,otio, 
a- a Section 

Trans area 25m x 12m + 10m x 9m = 390 m2 

Rain Water Intensity with 15 minute time duration of 10 year return period = 116.22 

mm/h 

Volume of storm water 390 m2 x 0.11622 x 15 / 60 = 11.4 m3 

Oil Dike Capacity 390m2 x lm = 390 m2 

Trans foundation volume in the Dike area (10m x 2m + 5m x 2.5m) x lm = 32.5m3 

Oily water Holding Capacity 390 - 32.5 = 357 .5 m3 << ll.4m3 

~~--
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APPENDIX 3P 
CALCULATION SHEETS OF DIKE CAPACITY AT OIL 

CONTAMINATED AREA 
  



Comment PC 17 

Potential of holding oily storm water 

Oil Tank area 

I 2.85m 

I r---110mx55m 

r----114mx59m ~ 
Oil Tank area 114m x 59m = 6726 m2 

Rain Water Intensity with 15 minute time duration of 10 year return period = 116.22 

mm/h 

Volume of storm water 6726 m2 x 0.11622 x 15 / 60 = 195.5 m3 

Oil Dike Capacity 110m ·x 55m x 2.85m = l 7,242m2 

Tank volume in the Dike area 18.52 x 3.14 x 2.85 x 2 = 6,126m3 

Oily water Holding Capacity 17,242- 6,126 = 11,116 m3 << 195.5m3 

~-~ 

For Trans area 

Main Trans 

25m a f 
<E--?' 

2m 

Unit Trans 

~!6 I Gravel 

~·-" .. ,<:, ;· ,-.:.- ,,1,.~ ... ~··•n:rG,otio, 
a- a Section 

Trans area 25m x 12m + 10m x 9m = 390 m2 

Rain Water Intensity with 15 minute time duration of 10 year return period = 116.22 

mm/h 

Volume of storm water 390 m2 x 0.11622 x 15 / 60 = 11.4 m3 

Oil Dike Capacity 390m2 x lm = 390 m2 

Trans foundation volume in the Dike area (10m x 2m + 5m x 2.5m) x lm = 32.5m3 

Oily water Holding Capacity 390 - 32.5 = 357 .5 m3 << ll.4m3 

~~--
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APPENDIX 3Q 
FLOOD STUDY REPORT FOR WATER RESOURCES 

RECEIVING EFFLUENT FROM PLUAK DAENG POWER 
PLANT 
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,,~mu1J'Jlu,<111111\ll<11mm1111il1w ~1,::wu1EJvi"c1i~iiiv1Jl'V11 lillmli111nii1u1J'll'l11m'lm1~h,i;,J~ 

Ln1:1Wrn'iw fi,1 <111itl·1,\i1 ,11u1.m hfl\Jtl::1;1 ltc1::~111 rim1hm11,ti,i1,tnu1J1;1un1mv ~.niwnn 

ctJ/,iir1i1<11119,1m1<1m111hlllrn ttl111::v::11n~1h::lJ1ru 3.5 1i'im11\ll1 Jiil 1ilil1'il1ntl'imru111\i",i1n 

n111:i,mnlm"rrn½ihJ-hnrn2nnt11ni1<1mY1U\lij1J1J'!Ju1ii11l1 il,v1,~1;rnn1::YlU\llut1mwn111'11c1 

·11,M1!1'l1Jii11l16'i'imnriii:f1w;ilm J,'lu-1m1:;tlnrii 11m:N'l1il11-il11q((ltl1Jtln&i t1c1::-il11½lii,in11::11J1t1, 

~ill1lnrii 

u'i,:/1'1 f1f\\1 ylQi -.J1nvl ~,l))fl11l!U'i:;l1'1fl'lii u''l,:/1'1 ll1ll1'1)fl1)1J flu{tlut1-i/1J ii,f1vl 

-.,h11·1'if!111:1·111,m1::'V1Ur'i·11n1'wh11ct'J::1n1";1fui1viulr11,n11 llia::Lt1<1cl,nl16,11J•111Mctviv,1a,fo1l1~, 

,·111 lf11.:in·11 J·mfo 1rl1.:i n,'i 1,,11·h:htl,nm1,vi 'ivrn 1-ii'llln11~ti'luctvulJ'lU'V171'i111n11lJl'l7lJ 

1rm::u1v1h ,'h:J,1\'mlivh11 1111ii,1n11'l·ii1tuuii11a,Nr1lilo1r11<10111i'lu1r1~a,jju'lun11'lLr1'i1::11trn:: 

1J1::dimm 

1.2 1t1uiu~:;c1,fl'llu~tm~n11 

,'i-1arln1:11r,,m1::Y11J1'171Jll'lvi111\l'll1Lr11,ffl'i~il,i!lll1<11i11l'lii1uJJ'lYl'i m1::!i·mnrnl1011Jnn'i7fJ 

Lii,M,nntl'lm11nh~·-1\l1nn1111\'l11n1r11-inwi'lilt!'lmrnmnil1mi1111rn•1iJ,'lu1J'JJil,ii11J1 ~,il71lfl, 

imm::Y1u~ili1fl7l'ln7'lhmim,,h'luii1il1a1111·111f.i (tt1w;jl'V11) 'luam1::tlnf.i Lm::/1<1'iil'l11-il1,1q((lihnJnf.i 

ll<1::-il1,½11i\llm1::11,1t'i'lij;1tln~i 11!1ilim1uii-m1an'i::Y1uvi11i1livi111f11J::t1il'lilui'l,iu1fl1,m1 tm::Lmci'l1i1 

r11111·1nf.i~vffl,11v-it1nlii-l-i1nnfo1,m1 

u;·1:H1 1wlliimm t1t1i11tmiJl1 \1''/lfo 1-1 
A~O/XMA\I ;ti/ ~'tJ.5,0}J'iJl .i!Hl/045 

~ 11J11mn'i1r1~ i::l/u,1m::n11,1n1J11/1miu1111u'no1ii11hif:,im:fvfnw1 nl-uh/JV-11/,1111u111 

tiww1!Mm1ru J'.minrw11wvm?tn1 riiu? i"iii ,foin 

1.3 'lJel'UL'!J\il'!JiN~1U 

i"m wnu1J1tirni111u 1 

11111111mii1 

1) /ilm,nm1::\'luvnu.1mri1n'i'i::u-1mh1m,l\ w,i1il1,nu11nrn'l 1m11i1 · 

riu1Ji1ni111,i1tnb111iw1t111·im1,i,'l1J~-IJ~i;111Jtir))J~,li;171<1n11llb\l1J:: (tl111n1L,1,) 

'l1Ji:1fl1Y<U\l~1J1J 

1<1ii',il1m,\'~mn'i1,1lvh~1tl111mt,H11iJu½a111iir1i1~\ll,1111r1111Jh111J:: (tlmmt,11) 

llilU'i1lJO'ln,1111'l11n'luiu½iiA~ci1uli111 L·d1J b,h11~1il1iluiiA11 n1111\ll11nii'11vl'l1riir1i1 ~111:;ft'IC<<I 

01::l'IUMiltl'5mt1n1i½aru,)!5U7t'J111ti1i11h.11611(1J:;ll7f1~1J 

2) /ilmrnm111~Ylnnv½ti\,i~J11'l11u/ii,i~d111m'll1J,1{u½lm,n11 Ltc1:;~·1J½hiv1uulm,1m 

3) 11U11)J'Uul,jia~'57lU1J571<1'lUfl711lfl11:;'11Wtii'u,J1vi1lJ tl11:;tl~)J1t1J1l1vi111 L'1V 

Y11J71l1J1U1lJ7llJ.!1J~nJUUf111Ln,1J1 5, 10, 25, 50 mi:: 100 U 

4) ri11<11Ji11'iiln11'i1r111:;111::tii'111livi11J t1a:;1J~1n1111l1vi1lJ11Jm1::1HmrnrJ111i1nvf1111J\J 

m11n,1J1 5, 10, 25, 50 11<1:: 100 iJ l,m'h'i'ii1m1vf1i'luvimn1fo1,iv-i\'11tlm,;iii'n'i,Ym111w\'1um11:;1nvil1 

ll1\!;1J!Hn1J1livi1lJ l1111tri m11iittuu\i1(lu,lf1(Uli1fi1'1,ii/n11'iLA17:;11m,1<1an<11ioi 1<1~oJ1'itiliM11'l 'i1lJfl1J 

5) u1:aiim:;ii\'u1livi11J L1c1:;r:ic1m::Ylu~tiio1•[11Mmm~,,Y1<11G11rn:; 11110,1rmnw'V1u 

,i1J~·uvilr11,n11mmnnJ'i1i1ll'lrii1<11J,i11 

6) tl1:;illutl1::tnl'I ttc1::'lJ1n,i~-1J~1m,n11'l-ii~iiiu11Mtl:;u1::wi'V1vflJffor,11am::'VlU'll,mlivi1lJ 

7) ·bilb:fiiulJclllil!;\llt)UA7!17ll~l~U111lNnUr:Jcln7'irfn1:11t~)JlciilJ mn~-i1,;i'1,;iJ,'lJ1l 

'l 1JO'i ru~iii !Nl~V1'U,Mf1U n11tl )!:111JJ1V/ll \1a,(~1JY)1J'l18,l ,1rnm 

1.4 '!Ju'UL'llmiuvlflm,.n 

v111½,hilrnm 'll'lllfl U1l1(lJl1~hlvht!mntl'1-l Ei1tniltl1l11lll'1" ~,11,11,n:;EJi],l l\<1:;u'irnu 

lnalA(J,l 1'17lJll1J1tt1V1J1'1'11ltlll1J0,1u"lnrnti1,t1'iu1l1,11inn11v ~,luef,l1Jvl1J~tjmhcimJflcl!J.:i°l1<1qj tii'-it\1101,l 

'IJ!l\JL'll,1i{uvfrln1:11'1l!l,Lm,n111u~tl~ 1.4-1 

11)H)1 uanMmn1 m1i1Jmnfu •h,fo 1-2 

/l!,/)6{1,f,t,H·,1115/:U~,tl.VfJJ .l&flffJ.J'.> 
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1111ilov I jM,·1::1{11,11,::);vl1111f,1hnntl1111,i1,tJ,iiirlnf,ii miul1nm nl~Jl1{1¥11fo JnilM 

1hwml,1)/JIMJ ;;J1,i!'n:·m1JMmSHJ11ii111 iiii v'ui11 

'U'Yl~ 2 

·h1,wJ?1J::,wnifob'1 

w11i 7 1iinm1::11,1::1111111il<iyiiuv~1 ·)11Jiftn1l.ft:iJ1J1:i 

iln'l!lru:; Lti;i:;1;1.rnwi.l'il~'U'Ll'U~L 1 ru~'Ll~lfl<a.:i n11 

2.1 c1-ruan1,1rndm~n.~ 

2.u vJ~"mdfn,;oJ~'llv~h"1Yh11 

lfJ11n11hilrhhknmM" ~nrnn1rf,1m1,11\01 2,650 llJnfl:;')(llv} or"11~11JilfOli1'l1J~(ll'11'\,ln711Jh\lu:: 

,huimltnnu!il" il-1wi'o1wuM l1<1t11\Jl1Jl'Uvll~~vl~rnl-icit18A,1t1ilv1qj L!iluu'it1ruvi'1nri11il.1n1,1rutltltJ 

vl1·runriuil(ilmJlU1J~nr1fiu-J1n1Jl'Ull~U'J u11:,~~ib11111111tJmnuornK,vlflmi'nui\'1wJ1m;,1J\jvrn:ih1Jmil1J 

'U1l-lci·mnrnl'\omnm1EJ 11"lrli·l1t)mmtw1il11n1:JOJvlU\Jlfl'l-1f\'l'.i~i\(llh/vh1,m'l-iiwuum'l1Ji\(IIYl~·.,m,lJfoti/2 

-07llhJVlll-ilfhhrhirrn1'11imurnfilrnu 12,232 ~nu111nu1m/1\J \ll<lclvl1'1-li'.I 1'1-lll."ctl'l-llnlll',l\l-1½Ji-1h-1hlrliliJ 

J~ 2.Ll-1 

2.1.2 1.ln1YIJJihh~Ll'lflll<l~n7'l'l~U1Ui11 

h11Yli-htJ,nntl!il" ii'.ivo1Ufn7)1~-1'U1Hi~\J~Ul~1JU:illru~~-lL1-l'lYlvhtJ1:;irn1J 80 )I.Win. 

a~hri-luvf,jrnl7,11'111r1m:M1mu 1utjml11nu~-1-1Wl!W1v1\J,)i)f\ u'lnoJJ\J~r\n1,11 iirin1,1ru:;ltl1JlihJl'tll 

~1\1v)l81'J-1\l11lll1J1vifWlv11JOllllUf.J.ll),\iialtJvrnvif\(lld'1J1lclf1lDEJ-l1ii f)l1)JrllvllilfJ-l'U1l-1n7'.i'.ivU1()1l7\l1n1i1J~ 

Yns\llv1lJ(llfllDfHL1'1il,il1Jff.:ni'it1oi~1stn1J1l1vwnn111J l'i,m11!il"vimrnn11l1,111'UEM1i111J~-,J~ii!n1,11~" 

it1vl 2.1.2-1 ~i-1mjvn,1vi1ui\'1mll,m-1~Ji" 1rn-in1;iiwl'i11r1,1lJ~-1~tt!ilnl'i1-1w11-i1-1vlJi" 1 ;-ilvlrhti'11 

1i'irn1Ji(v.vfl,.,,1111"n'"ln\J\l11b:;mrn 30 u1m 011Hfvl011m1m111 2 ~-i,h1ll ii11i-ii·1ml1'U~,vl~"Tm"m'.i 

,h1il1,qjltl11iqu~m1,1mm1i1 ?iv 111mJ11h1 111,im-1 'l-i.1'111J:;1(il \l)il!l!iltlmi{u~J., 2 lhchtli l1ihm~1u 
.r .J 
Yl1Jl'l'ljll'111J 

1,1vu:irn111'i·11l1111u,:i1VJ'.i1J'lnrulm'i~Ji,b,ihlii1tJ111mtv1-1\l:;il~huJi"u~~mJ,ilr111~\lltrn1rm1J 

t'l\lu:, 1Ja1mtv1" vh,11Y1~VJ(il1llt~mhil111fl-il1uv111vl1pl'1J1Jtln:;1}\J~lnYmn'l'.ill~1JtjV11-1v\\nl, ;,nl, 

111n11,vJJlV1'.i,d1'1t1d·Mhvi1dmm-1~61-1tihnJ1,it1nn;1u~~.,il~Y11,l'!11rii1ml1 1i1-1v1mhmtl1J 

;:;rJ:;VJ1.11h:;irnu 4 n1miwn Ji',1tll1~M~tl~ 2.1.2-2 tl11:;t~1J,1'il1nilrJ111tu1htl1il1ti1li\'u~nruffi11'111,1 

rw11l1mnn 1l1;i~l,.,,m\'uXurhmih'l'i1l1u'lnnJ~~11J~JJ1'1, 2 i1"~m11'i1tl1 ttl'ili'hrn~nruffi1in11"1l'n .,. ' 

v)'?Jh 1wniirwu ,wi1Jtm-Jl1 ,i 11j;,/ 2-1 
i\\1)/:,Cf.t,\Yf,,1(/~):)5s<J5t.)l!.:J.fl/U<16 

1wif1)111im,-i::1f:ti111,::mJ1huJni,mivu11Jin1JJfod1if1iimfulmmnh~lrh'rnl,11m11N 

1hvw1f,mmnJ v:mf1n::t1VJt1Vndhl11iini iiii .i11i/1 
i1nw~ 1mwimifot11 

11111i 7 ,iim1v::1111::nmmi;,91ii111~nw1ii111lf!Htr/"i 

1)0/)0) 
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fb i"1~nh ~ u,,.i1J1 

0 tho CJ trl\Mh~':11), 

it1~ 2.1.1-1 l'i1t1wu"~~~1tmm~ 
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Jtlii 2.1.2-1 LLilfl~½f1V11~n1~1'1111'tla~J11ui~uiitul11iii1m:11 

1111:iiJ 1wmJ•t1rJIJ turlihi11lu 'll°'lfin 2-3 
N.J)/Yt.lt\HAH~,'H~~J5f<J/ ~:J,11/(/.JO 

1 wii111n'ilrl1'J:ni:1,1m::1iurt 111Jniwriau111imHfoJ11iJd11rilllm,un,h1InW11l,11r,1m1 

1htnml,nnwu .J:nrfar::u,1rn,m1ftii11/111? 1rii ,;i'i,)IJ 
i JnW~')Uflll/l l}ifou I 

111111? 1int-1HJ~l1<l::lf/J11Yilvy1ii;1111-J1Utt;J,1l°n"i-Jtn"i 

rha'llu1ilt1u,i01a1"11n1~uh\l1J~ tl,nmLvi~ 

ltl~ 2.1.2-2 J11\~ci1vu'<lrnu~hEJ'll1J1'Ufll-l1llllil1'11n~whllu~ tl,l'lnLLA1 

01.tl111mLM 0.tl111mtM 'il.1~El!H 

2.2 am-wn1-atn111tl1'1-i1:u'!lei~~u~~~'!l,MLl'l'a~01-; 

2.2.1 flJ11Ym11Lnvi\l1-vi'llJ'tl!Ntju\l1 

u1nn1~-i1rn11J'Vill;jmMO!n11CULiiA~Vini\'v1m1~01~r-h1J1J11uJ1Jvi YIU1'll1'llJ1'11qj~·\J~tJ1-vi1lJ 

iimn,1l1Ju'lrn1nnrvhmhuu-1J1Jiilm;irn-i i-'iti u'inrn o.dfo;i LL11r, a.u1mhv -u~mFi L~eN\l'ln 

LU\Jiuvitj11~1LL<1~LiJmi1Jviu'lL1rntl1nLLil1!-i%;i.i,m11vi11-i;;tii,uY111jffl'lUhl1-vi1udiauvin'i'JifoL11:1,1;i 

1mut111llf]1Jvi1h-vi111 LL11:im,1LY1oin11ohl1vh,1'luu~01l\JJtl~ 2.2.2-1 u11~lt1vi 2.2.1-2 \ll'lmhiK\J 

LL11~111tlrnm~LBEJALl11lJn1'lOJ1lV1nnv11Jtllllll~A?;i1iJW-11'1111~vi 2.2.2-1 lAuih1va:niluviiK;iil 

1) mnun11CUlJV1ni\'EJ1ui'.J 2553 

~-1Lwi'll1;i11iii 10-21 llj111fllJ ,1.l'l. 2553 u~nuimf1\l1:;1\Ja1Jn"muu1iilntji1LlJ~Jtlnr1,i1J 

rimJ·u1-11,11n firn~1Nm,nnliV11i,m·ua;i11J;ir11111nlilmn11~~1mlilr-h11 LL,1~lJ~~m1:;·i1101m5cM1tii ci;ir,111\\' 

tnvir-luv1rmlYnLL11~iJi{u-i\tl.,~1:1ui\'mi1-vi111ii'U\1.i'\J 1l11'.h1M11"11mnt·fi·1-vi11iti1uL:imm11:;yi'iJvin1-iLn\:J011111 

ii-n11,11:;vo;ir1-iour1~11i{11ii 2 ii1L111J 6 lli1u11 tl·rnrrnrn\'·rn ohuat1·1~u'lu LL,wlli1u11·1pm,wua;i 

ii1Lna1;iii11Y1i ohu11vium ohu,wrnm ohumii1mw (Y11jvi 1-7) Lm~ohum'JJ,niiil'UD'1D1Lflvdicmr.mN 

2) mnun1-iruljV1nnEJ1uu 2554 

1mh-1111vi 12-20 J1lltl1EJ\J RJ1. 2554 Lnv11l1-vi11JL~!l;J\J1naV11:iw111,i;im~lJ(>Jd1mm1fo-iltii 

ti1«~LL1,m11iir-h\Jfl1fll'llihi Lrn~mr10ld'um1mflv;iti,,ihiMmJtnJLi11~1,1i.imm1111nlilmn1f'l,h~t1nr1~u 

LL<l~lOAr-hJMflYllJnlllmiimnu i,i·11-i;,m1nulll111J~11Lnutl·1fJi;l1)ili,,qji!i1JY1d(n,iamntl1:;naunu1Hmrur-hJ 

u5iln 1w11i/mm mriihmu.:.11 ,h,J/>1 2-4 

AS/16CAM\1A/l.51j,J.5,f1VOJ !.'1.1/lfM6 



-: 111f1'1ul'Jin~ 1-::,f:J,11n::111Ni mJm m.-i,mmii)u1ii11i11f1,i 111folr1w111l)J/)/J111/,noanJ 

1i·1uw1f.rmunJ \tm)in::unw,w1)!11111in1 t1ii .i11ii1 

i·1nwmm.v1mTran 

t11i1J? 1fot,fUJ.::"U,1::11m,ij/,..jliiJ1J~l?HJifui{/t1'JJflJ'i 

vf,uilu~·u~'liif,h,tnu,h, u'il1C\Jl'U1,'N'li1, ~,lUutl'imru,h~t-ii1vi1JJ11UV11Jl1JYi'iJvf·1pl'lJ1J ll<1~1i1Jvf 

lnl'-'iil'lm1ii·1m, 1i1uiv~1,n 1i1LJ1mlm1-1 1i1lnmJmmlo1" 1i1uivu11JA1u 1i1U11J1,~1JV1{ l\11UB1lJ11l'U1\Jfl7U 

li'Ju1fuvfvfli/i','iir,J11m~V11Jillnl\'11lj11T,i1i1mnvf11\11 Lilm111m\'Jmfuvftjll~1vfHt1J1JllfllJii,11z111J1l1Lii'l1\'l\'1n 

l7h~tif1LiicM 

'lmb,i'uvf 19-30 lljfl'lfll11u1. 255Q liiiiir~1mniil01/n1u'iiuvftu,:aii\11111vi1mi'irnu 

9i1umpm<1~ v11tJ1\V11,Hn1mJ oi1um'hmn ll1\zvi1rn1m~tl<1U1J ~~'Vl'l\11'l~U1M wtifut!1vi1ii~~ 

1.h~mni 0.30-0.50 t11vn ti11M'\l1nh'ifoliV1\ivmm111111m1::i'1mmilm'liii 

3) la(l1\Jn')l[lJ~\llnl1U11JU 2556 

1mtiio1~V1n1i'1ihJti 2556 ,::v~11J'U'J,11~wi·M11J~ i-19 iljillHJJ Yi.I'\. 2556 fowdl!l 

11J~ 5 v1mr1ii Rf!. 2556 ihht11\11nvu1~1:alJ1 tt1\~l'lflB~h1~'t...,ntiwii1vi1iiu·1rnu 11.4, lJ.6, u.10, 

tt,1r, 1J.l l oi.11c1~,1rn11iiiu 1nrnYumnun,~ohllvi1ii1iii•mrnmrrh1i1u L\11m!ih1l...,mht•ii1vi,i1t1i1J 

5n11J1fuvf !J.8 ,h1mfrn11,1~l,.l lJ.2, lJ.10 9i1um'i,1nn ;::ii\i1li11civf1::~u 1.00 u1m m1:: lJ.2, JJ.4, ii.8, 

i1.l0, Lt,1~ JJ.12 ohimnwm1uu 1~oi'1nl·rn1!~ 1.50 tiim ,for.i,1m~V1u'li,'i,'.i·nu1umii,1r1T\JJL~mrm 

n-1·1 300 \'1tl.Jr11l51l1J J,iilihJ'llJ'lru1l-!111nA111J,1viu1amihYh11hJl'Ul'lli1lnmi'iv,1 ll1\~1i·11n1Ju1mi1u 

1.h~m\1JllUfJ,1111::V1lJ\l'lll11-1'l1Jci·Mtnuil·1li 4 mi-1 '/Jtl-1~,l\'1'JOilo1il1rn~~1J'1U1li~,'i1J Spillway ri·mnuil·1 

Vl!lfln'>1U B1.JLnu1l1\'11J1J,l\k11'lm1 ll1\::a1,1Lnui!1ml!l.J'l\'1aj 1\,lf\il!J,'ll-1aj llfl~ltlhll,,~u!l, 11,r.mli,'i 

u11JL5tllJtl1::'111'1Ju~mA'mi~~JK•1~,1~mllvi1i1 Llilmmnr.t'lJiil\1~1J11ihJ ti1U11Ji.i'i!l.J'l~U!l.J tlil~B1U1vti11JF11u 

~,l\'1'Jm::1JEM 'l~~1J1l11J~1h::irnu 30 ~IJJ. 

mn-1~ 2.2.1-1 i111.l11191n1'lru~\lln11u~ti'i1'lilu1uvilvi 

1'1~\J ,J1-1L1a1Hn1un11CU'11~111 D"t16-.·m~1n fo,inh1h11 

U \'I.fl. . 1bmn1 .. .. -
I 2553 11-16 O)fflflll '",cim1trn:m~1tY1mr1tii·1 o.1-'l;j\m{, v.u1cH 

2 255~ 12-2011\JfJ1[J1J lJ'j~1w1~fm1umOm191 v.u101, 8.lln~i. v.\J,nnu~,. 

!J.\J1\J<11U, B.'J~~\J\'\{ 
""' ~-~--·-·- -·- -·--·- ----·-

25511 S-7 01mm1 i'nq "trmnn· m1~wiipm:rluvim0m1Ji' il.Ul<J,, B.umn, o.ti,1Jfi-w 

255(1 I 9-30 P)<llfllJ lfiij)M<'l\J!lfllOUOlvi il.Ulil1, i),lUHH 

3 2556 7-19 ~111All '1111/ "1Ji1", l'llf/ilt\J~n'ffu Eighteen u110 1l uiu~. 1l.\J1\JA1U 

lri~lll>1t'3'1mm5u,1111 

1111~~1 lltJrl#rwu t1rd1Jr1t"Jef11 1h1i•1 2~5 
,~/~f,(,\\rAH ~'il:l~.-OV<JJ _l.'Ml/046 

,wii1111111rn-1: 1iu,un::11U1i 111J·niJ1m~wmi11,JJf utfn1:,h11ivlmuml-ul1t111tf,t J11Ufl"J 

1i1111ml,m1;m~ fodi1).::-tmwumibi1 ,fo,1 »ii .i1,rn 

t1~1:h1 lfrltliir/811 fJUi1/m"Jn~1 ef·uj~J 2-6 
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~ 111rl111115rr1, 1::1iti.1m::>/11,FmJ11i1mitmm1nt.ln·i11ini1iiwii,ltirn1,~l·Hl1/1111/;om1111 

:J-i1mn!,1wurtJ \tJ1Jiim:u11rn1i111)}j)11iii1f 17,1 .iuiil 

U \HI. 2556 

,1i1WJWU,1,n1ri1J'tl1 

111111? 1iiJ11n1::w1::mrmilv~iii-w~t1nnfr1ftfflr11n-s 

~ 

3\J~ 2.2.1-2 m,·n11~01~nhl1'1i·m1mi~(ll 

1111111 mMJimm tmi1Jm1V~1 ,.hriP1 2-7 
il'>ll/XAJAn•,f(J ~H,U54/l !:tAIIM!t 

1111ifmn5M, 1:11i11om::11v,1JUdni7w1'uu1ui1rnrii11h,f:.i111foTmm nlNfo'/1'11f11111iin: 

1hlmllf,on:111J fmifm,uv,t111111)tfo ,iin1 fiii :$111/1 

2.2.2 M1i1n11tnml1'1i111u'::lL1C11Ju~lrm111~ 

f111'}U~1Ufhlll1lffn1:11 

tJJ/11 :1 ,ii1t>'m::1111.:um11t10?1ii111Y1·J111if;n"ti,1-:;-mn 

Ll1ui'lv11ru111mi1~·uV11m-m11 viu-i1 u~t1rn~~,hilvh~1 ~,~,mrjm,il-1-ii1EJ·111i,ii1i1m;ilm 

t1Juit11~Liiu~, mmi11i1i'lfJff1milnhmii1unm-1~·,1~iifl1J·1 V11,v'i11m-1iia rimilV1lil'tt111~~v1Jnui111JJlV11 

lr-im1'l L 1n1,il'lm5v1JLL ii,il,::iJr.i1EJmJ1iifllJ 1 ~illJ~tlinrnL,H vr1m'.i1~V1,11lil uii 1i,EJJJ 1 m ri1i1Jilt 1 Vl<i 

\'11l 1 tl<i,~·1,1Lnu111vrnnnrn.1 M'~1!u m1m \'Ju1t1lv'i·11a,nrn1ifl1l1vbm1'l nrn~{1J~Lm-1n1~ Llii~J\.J~ 

flm,nluuv'luu 11·1m5rnnfl'lv'i,nnuil~f.JM,MBltii1 i'i1l 

1. i11hiim\'1mn<i1i1mnm~nct'l11aihumrnvl1Jctiir-1i11 v\'1umi111 i1~11i11lilrirniiu 

,1ni,t1JJlV11 ll'IEJi1rJ1t1Ltl\J~-111aa-i'1-1f\•u11w11-11hlmb-19,J1h11~1n 

2. tnmhJllln1111n1lci1"'imiJ1l,'luu'lnru;tu~tjiJ1l1 

twiLii,1-1v1m\'n1'Jtu:;i~uctl,mn11~,a~1u~inhA,m.il'llaj zj"ilii'n1'Jt,m~lJ1i-1ttlmiium~m,1tat1'1 

SJ1mt1n~P1\ll~11Jflntil1rni,il1ll1JV11'1~f'W1d\mamifo-11(i( A17lJ<lll'llBfWIIFJ~n711r-1nmliv1n-vfu~m-1 

l'!:;1\.J\ilOLilfNLV1ii1llt11"i-111'inru1h,t/\1nhl'l11nm1,1 zj,otjm,(i(111vhmli11m~i-1lm,m11il1r,;\'1.1rl'l1lJ 

~4~ll(llnY17'11~Vl11'1ct~, 1,-i 1 Ylvhti'1.11.1'il 1ru~fl~'l ,1,1Mli1,Lnu1l·11'1_1ln n,1t1tlw1rn1J 30 llJ(ll1 

ii'lvh1,l,11ln·m11m11tr\1'11li'li1:1.Jih'im1mmrn~i1twt1,n11'1i1i11.1'i:1nJ~511.1'iiJ~1~"L'li11Y1J 1~,'Jr-ti111~-,J~ 

f111liil'l!)Vlfl.fl dl 1Hl ~\ilct1h1m 1.i11J '[ VI l.l/ilt difl1J'lL 1ruvht1 li1,nnl.11l1 zj ,, 1l~\.17'1lnii il1 nvi'uctlA 1'1 n75 

ri1ll.l-ii1-1mn 

2.3 1;1.rnvm1~ 1'Utl~~ LfJ'!l'WW~'W 
<1111vm11Hit11:;tt1'U1i~\il1J't1tl'l,{1J~iifn1'J·m1.hmm'lv'iti'Ju 5 tl1:a11V1'lm1i'l M'1u.i,1-1i\'n1'J11m 

111~'[-iitl~~ fo·rt1lct\il1iltiil u;rt.1~ 2.3-1 lta:;111m~11<11tli\'m;rn:;m1'l-iit11~ LIJ'll1Jct\il1J'lv'i M',rl' 

ll Ln'l:Jmm1lJ llt11::inru{mm:; 69.12 '1J1l'1~1J~ii/,n,mfl m,Ln1'J;i~~ihfiqj[1J{~u~ ?\a 

rnnJ\)n'liiriii 01-111151 <1utl:Vil'I 111J.i1u:;,-,ii', lifomm1,J vhlf\tl~nti'1Jinnf\~mL,div11ti'lui1'U 

tm1'J]lii,mn~~l'I lv'ittri t1·1-ivn11 ~iv1d'.lut11r-:rn1J{mm~ 27.68 1rn-1ilf1J~V11'ln11tm1m 11mmn 

'lv'iuri '1\J\k~l'l ))1J'111l~l,ii'-1 1iir.mr.Ji1lJ il11)Ja7MlJ 

2) {hli'i ilti~~mrufooii~ 5.68 11eMiiu~ii/-1mw1 ~,l1'll.11'11qjLtl1J~~J~1J1mi'.i111m1\j1ru 

3) ~a~a1ri't111~aLLV1!'i-1~lJ'll1J 1v'itui 'i111~~Ltl1J~i"l'i'1tiia-161tm1 tihuii Llti:m;j{hu 

·u1rn11'11t\! ~.:iiiJu~\J5~mru-i',mc1:; 14.88 ·u,Nvl1J~ii/"'mv11flviiu~~Lti1Jl'U\i1M,tii,mdh11nl'l1m\l~'1" 
- .% ~- ~ lL,wu,n~J\11JVl1JfllJijv1i17'11m1ml~IJ'U1nfl~Mi1'1)J1 

4) LL111!'i-1tl1 iit1wmrufovc1~ 3.35 •uv-1~-u~J.mlJo111'!EJi1uih11111vll1fi'l.l! 'lfori tw1l1wvo'l 

(Aiim111aj) ll<l~fili1,LnU1!1f\rl1fi'l.l!ii11rnJ 3 ll\.1.:J lv'iLLri li1,Ln1.1111'111rn,uc11l"11li rl1-1tnu1l-ivl1ll1fl1'W 

lltl~B1'1LR1.11lii1li1l-1'l'l-1qi 

5) vi'u'ii~u'l lv'imi ~,mifi '\ifosllns vl1J~*J zj,,i1\J)r,lJ·1tu~ima:: 6.97 'IJeJ,~·uM-1mJo1 

11)t1111wt1iit1flu nr1·:i!Ja11,ft1 ,f11Jn 2-8 
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11vifnu riml·1::1/:1,1m:;,nwh111i1,i mrivu11,ii,,nii11fni1d mfolrn11i nlHl1t1r11fam11n 1 

tiu11mf,rn11M1 .JJ11iinwt1w1mdtfo 11h11 ,iii .i11if1 
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-JNrJIIJ111fl,"11 llrifll:11 

vm1 J ,ii1t:1n.1:;,w1::mnniJ,1y1iiJ1JSniwft1iTln:r1,nr 

Jtl~ 2.6-1 ~hlmtl~,h~11i~vimi1tl1 

v11J)1 WJilMtiOIJ rwiilr)l'i\1~, ifuil) 2-13 
i\~J)~{ !,f1WI Al/ .~:kl5 {J5t,ll ;!.!tAIW46 
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1wffmnJi,n1::1fN,,1i,::'m1riwJnim11<luwin111iwh,iuinrii1!n,111nb~l1M1tf,11mJt11 

,h1111J1/,nnul'!J ,rmfowwrn,!w,~n, ,fo,t ,7:f i11fo 

,'·1nWJWlMflnrim11 

u111i 3 nnifo11111mm;11Jw1J1;vN?WJ'i1w1 

'U'VI~ 3 

fl1"SRfl~1&1.fl1W0vi'Ul:Jl.J1'Vll:J1-0Vlfl1'Vll:J1 ', ' 

3.1 01'a-:i1m1:ll'lJB~cl 

1/1 \1\'1~\)'i m11'lv'ivhn 11111111ll lL1\~1lfl l 1 ~i1•ii 1J2,j ft ~llJ\JfJlJ1\'1 fJ1llil ~ ~\'lfl1Yl fJ1 il1 fl 

mhrJ.1'J1Jj11m11Ll<1~Ltln<111~1m111?i1,11 <1~1flllf~i; 

1) 'tlillJ!HJiiB1n1fl : ~1m111111n-ii1l1,Jilt11ioiJJihnn1wrn"1hM'l'lr1l'l'lu1tm1u 30 D 

(w.M. 2,28 v1.1'1. 2557) ,nnn1m11lJilU1J'i'l'lu1 lv1m~anim1i:iv151il1vllJilu1rn1i~a~11m'innJ1nli'L?lu-i 

;i;,J~Mn11wm 4 <ilY1il -iim,1c11.hmvulif1u rm11rn~v1ml'1 11ru11JJii rm1i(1Jil'm'i,1il ~,i1llf"h-1 fl111t:l\.1tJ 

\l1fl()11ll fflllJfilruulUJ!I \foll(Ull'1sll(i)~I 'Yll'i1J1i1U fl17)Jl~1tll} llt1r,1.filno1rhJ 

2) 'tlillJ!l'U~mon11r-lu : 11u111J-iimJml'iinonl1tluv1n11mi:iliv11lir-hihJu'irnui~11~ 

tji11llciaofl111J-1111qjttt1 :::u'it 1nilnc1t?iu-1 ~,LU1J<1n·1il'l 1Jfl1llJ'lUi-illl'llilU'lJu,nw·oa1.15r,\'17\J ll<I~ 

fnll~llJilf!lJ1\'1EJ1 rn1 15 '101\J 

3) 'UillJlil'll'ill1nnhvi1 11m11J'iitllJ<11.i'imnnhvh'\l1n<1(11il1,11li\huo-i 

m1ru,1tJmrn1 ~1~\,1rJlmj1nl7Elvul'l,rn,1m~,h,nu 5 mi-i{l 

4) 'tlillJlil'll'.imruJT1rn1n~-1<1vi : 11u11lJ'U1J>Jmfonnnh11'11n~-1<1v111ui'.J,nnmni:i 

·i'.nl-rvh-vu,111111·11<1tJ,r-Yl·11J ~i-1vrJhi,j1n!'i!fom•1<11J-111'1t~'li1mu 4 i,mil 

3.2 <IJ11'1'lJJUB101f1 

i1111Y1JJiie1n1Mim-1vl1riiMn111 {i,1~-1a~11J~-i111,11r,uB,1iian11ru~-0ilv1n1P11tuu111~1JL'Ul'l~1J1J 

mJ\'1~ un~,i rhumrn v1i'.l tl7 n·111B1J tj1Jlii'lau'1i,1 Hifoil'l'lfil'iil'il7 n<1lllJ1'1lJ~1~1u Ill m5r1-1 Hi 

Yi1l11LRi"r.luo1n·1!n1u-ii1,Liii1J1J\'HJ11mA11ii.iLiiiu1J~mA1m,wmJiJ'l~lJv1~1uuamntm11ila ·,hl11Mnw 

fflfl1f'lll'\1,1llil~lfJ1J11J'U1,1Liii!l1Ji'Jli1fllJli,tiiiv1J~lJ/l1\:i1Jll 1mm:nnmJlJ5~lJ~i1imi11J1h~li1tta1 €foiimni71j'1'i 

tilm1iv1~11J,~Yiil11L1iv1r.l1Jo1n1"11i'n'luifi·,J~ vi'-1u<1,i1m1tA~vu\ihuv-1mu11~rn@t1·n~'il1~Lnv1~1ihJ~,J~ 3.2· 1 

i1n1ifo1rn111'lJJi11l1fllf'l'll!Hf11)l~Olilm1'i\'lt11 ~J/,u~U~l'l(lilnalAt!-li-11J~Fln111~rnm1Mi 

fi~1mu 4 m:nil Hiu1\ i101ilm·J11,nmm1i11u1 (459203) t51t11utmil:i1J-1 '1i,nr'i'v1,1m{t m11ilm1\l 

,nmf'li11•1iiu (459204) tl-nmifio1i1u ~-ii11v1·11,11.!'i, M11ilo1111J1nn1m~ut1,1 (478201) J-nr@iltl, 

\111111ll'rnUtl1 ll<l~'1(l7\J~o1iJmJ1\'1Lllfl11lfl1101~'11U1u, (478301) J1111mi1m '1i,tt11ll~tUEM A-llli11ll-l11J 

;i'U~ 3.2-z 1,iuilm1m11ll'J~1~il'Uill,j<l<lOoiJ;\ii1l1n71'11mB'\J 30 ti J/,1ll\ll1J W.l'I. 2528 it, \U1. 2557 

vi',1tt<1,iihm1~11~ 3.2-1 trnr,m'llll'l'irnr,1nufi1til~m1rn/iimJ'llt1,<1mr1JJi1mrnP1~1i1iliqitt<1,i.i[uJ'll~ 3.2-3 

v)'1J)1 lWttiinm1 nu{1Ju1-;-Ji1 \fuii-J 3-1 
A'JY':,(Av\\h/115.';()5 <Hldl !:Ulll!<Jl 

-11ui1n1:di1r117::1ir✓o1m::nuriJ11dnhmium1,im1dl11l11f~J11Jful11rnn1IHl1i1'i1tf.nm1r,1 
ihtnot/,1)n1.1n: •for:i'1n:u1JJt1DJ11itfo 1/m? iiii .J11!11 

imw-11u1111m}ilmn 

vm1 J 1mif11t1 mmm;11iJrmfoll 1-t1rn1111tn 

1'1111~~ 3.2-1 m1m1'iLm1~iv11L1tl~11m;•1-0ilu1n1fl~l'hAC\!l\J~1J~Am,n 

1hiu ~1mh1Jilo101ft i.nhu 
001ii~na1ru:iiia1n1n 

ri1l05t1 
fltHJ.Vl\191 t111m.figi\1u avia.~::f.1£1-l OOH\l1Ul\h 

l QN~~ii mi'lll"tHH'iion 27.8 28.l 28.3 27.9 28.0 

2 R11U~~J~',n)illtj LllaiL~uii 77.0 76.3 77.Q 77.l 77.0 

3 llliJ1Jnf1~11 ( 0-IO) 5.9 6.9 5.9 6.2 6.2 

q f'l11l!L~1fllJ um1 u 11.5 3.2 0.9 3.3 

5 tl51nrun11,:-urnv,n01~ iirifti,Jm Ml.9 138.9 118.1 132.9 

6 tfhnrud·ui1utlto~u finfiLHl\'i 1,102.6 1,278,Q 1,398.1 lMl.3 1,305.1 

11:i?ii1 1wniimm 1w-i1hJt'JVi1 ,f-16/<1 3-2 

~Jr.,(MI\WAll.'ilJIJM/'JM/ 1/ftll/041 
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Jtl~ 3.2-1 LL!1vl4vifl'Yl1~'1lil~!1)Jm<jlltl~~,htllrnzm~;;i1'1JlJ~tl~zL~A1vm 

vi'1:h1 mMiirmu nwfifm-,Vi, v··11if1 3.3 
A$flt.:,Ct.Vm,111sruwv,01JSAUOJ1 

1w,101111u11·1::1/r,w1r::n1.itfwJniw,ia11,uiJ~DJ:il1J1ii1.i111fofornn'il1.:l1ilV11/inmu,1 
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11Jt:ih IWiiJimm rttJi1Jm1-Ji1 luf11 3.4 
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11.lvl 3.2-3 n1~LL1·dnw,11a,hLll~EmEJL~1JlJ'IHJ-:ifimv11Jii1J1n1Avl,hti'C1Ji-:iLLvi 

i'.J '\'I.A. 2528 ii-:i YI.A. 2557 

111ti}11w&1;/,w11 twf11tmi11 ,foi'n 3-5 
,i~f)/::(",!,.t,\\'t,f/} ¾Wt1)$,v)/ J.'HIIIH/ 

~ w;f,w111M 1::1b.--,m::m1,huJnim•iau111i,rnJf111f1tiJ,imii1lwwmluhb'lnl,1Jm111J 

1h1mJ1/llJIJUflJ V~1din::mJJVVw)Wi1 ,iinf i#i .t11in 

3.3 mmrnrJu 

3.3.1 1.fanruih;m~v 

f1J1wn11RMn1ifn1:11 

,m,1 ::i ,mi1mnammn1Jw1fotn•t!Jlri'imn 

·,nnll7'lT)U~'llJ'UillJl'lmToJ1\i)1.l~lJ1UJr.llJ iJ1n.in·1iivl'l1\l1\i)'IJil1fn)J\1•1Dm1'i'YIEJ1LLm;'IJi)-:i 

n~m111tlwvnu 'ili-:iv~11Jrl1;i1tjml1ciavfl111J-:i11,1ajmrnu'inrn1m'i\faN \i11rn1 15 <101il IK-:iLL!11i)-:i11J 

m11-:ivl 3.3.1-1 Lrn~ii.Jvl 3.3.1-1 'lii-ii1n7'l1lfl'l1lll1'Uill,j11U1lJ1CIJr.J1J'l7m~mJLQ~[J'IJa-:illv!11:i!1Cl1\J 

iii,L\fi\i),hJm11-:ivl 3.3.1-2 Lrn~;iam,'iLrJ'lW1'1L<11J1Y11J1rJum~m1EJi'.fhJi"lu'Y1tji11l1ciaaF111a-ilm1lut1i11-:iiii',1 

ltlvl 3.3.1-2 

1v1mm .;,uliiii 11fiinrnJ1r-Jmhu1 m1i'll1m\\1J ,1~Lii?,{1ilmh-:ig~1r-J1J fi a L~lll'llll~ eJ 

LiiimJi'J[)1'/J11flllil1J1i-:iL~!l\J('lf11r1ll iil-:iL~1J1J'i1ilrJ1J,1nmTmnn'Y1~v1Fim~mJn1iu1m1 .;/,\1ll11,1~'u1i11vl 

tjmllr.iaEJfl11!l-:ih1aj 11u--i1ihfonrnrJ1il1JtLlli11d'u-flilF111iJrY1mtl,f1,11Jif·1-:imn hmu~L1unt1J~'Yl1-:i 

vl!l1JU1JiJ~lJtl'ilJ1i1Jtl1J1•i,1uii1-:i11-:i Lilil-:iiJ7t1Ltl1J*1J~iiiu111LL<llii1Jl1ilJJiltlwL'Yl!'lltl1Jlifom'll7 ii-:i-il11~ 

1fonrnrJ1111-:ini1~·uffi11u'iL1rn511•1 

m11-:ivl 3.3.1-1 1101ii1i11tl1r.J1.1vl.T-:i11~'11.11il°iJvltjml101Jvr1.ia-:i11,111Jm1::u~rn\J 1nii'ti1tJ-:i 

; 1\fot1cnil ntnU 

" 
fl1u1.1 011JH) 

' ,, 
fi11l\\U'1\1fH 

~,lw~·n \nhv.nu 
X y 

'18012 ,h,lm11J1n·tm~'1'm'fh".t::-ou~ 1:J~lfi\J ulo,1 'lt:UfH 7'17111)0 111011'17 n11Hp1lim.rit1u1 

'18022 ,i1U1H·1uu)'tlri1thtMt'i1uri1u ,hmhv 1J1,i,hv 'lUJiH 750093 Jtll3996 ll'lllMIU!J)/1)101 

'18032 ~i1'U'm111m'tlf1'.ithu1muHH wmr11uu Uflil,l '"i::!JiH "188332 11113620 ll"Jlllj1)iimihun 

118052 11mii1111iimrl)1U1rn'l.n1J\Jl"l\lm'h)l ,h1111h uim ~~IHI~ 131!,6( !11081181 11111q~iimfrm11 

~8062 ilmmhnnmH'i:.fffll 11ro1TI1mn I rlm iiro/Ylfllm 'ir.ll!H '(38"/66 1t11 rno mlJQ~11fJJf5YltJ1 

118092 ~-h,mJ1u101J1nmt~1 ,hv:mtttu I tl,nn1wn 'ltUOl 7401169 1113'1317 fl'lll1'l_iJUlfo1Ul 

-- ,1s121_jti·1~lrlrnhmJt1nhnhm ,~ ,::-rrn,l -1 7'188I9,,j 11128305 I O";)!'lmt.h~1rni 

8 I '18 t 11 t \1'1,nh111-1W:ifl ,~:[H)l l'.J222l 1'130216 m,!'lltnh:m1u 

1181!-IO th~1iirni1Mnn,1u mnh~ tlmrmriJ 1:;uo~ 7269211 11131868 n111·n1tb;;111u 

10 I tJ8t72 Hihnl·.1J1um·i'~·3\mi 3-rnm~ I 'f~~lmi 1::uo~ T/3080 11129152 mrnmiimilwn 

t t i '18! 82 \.h,inrnHrrt1n'lil11mn/1uoH 1h1i'm'fou \ ,'hmm ~:.:tw~ 7189110 }1112016 n~u~11iimih1u·1 

12 I tJBl93 1,,rniim-11Ju1111n,::mn f1~)1~ Uiill "l::mH /5fl80✓ 1397615 fl".tlliJJ1iimihm1 

13 I 1l82tJl hhw1r1nrmm m:arn11u uno~ 'U:lllll "f8fl222 11122500 mmmili::'11'111 

M I 09190 J·w1lrnf.nmu1t1H 
1s 09133 r,01iln'l1VffHl1~\\11v1 \ll~l'1:,1 ~ 

.. ~m11 __ 712078 ll157287 l\'j)J'\1tlth~irl\l 

'1111\!? .__29_?-532 1()285118 -~"l1J~Uuui,1u1 

113'1i'11 tWiffifWII nt111Jat"1u'11 ,i"uin 3-6 

Af0/SChMH,1l/.~15,il.'iiV)l~AI/IJ.1/ 
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J/l1i!mt1':im,1::1i:wn::m1ln,J11iw,i,1m11hw1{11J))i1dmfolrn111nflJfo'1htl,rn1u11: 

1J°HJ11JlhtH1Uill .J~u"ii11u111nm11d1fo1Ji111 ,7;j Vi,!11 
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@ tw:n 

,.'J,,{,O 

=-- .. ,,·!,.,,,.•, 
:II,"'.,,,,:, 

~ tiMt CJ t,n.';!11,1.1!·,v1..1h•,~ 

CJ: , 1.:u £:::1 1.~•,,1 

• :)111,\\1 (~1 \IJ¼';/,11.1L:i .. 1 CJ I~ • ..,. 

~ -.i1,L1!,~:,:u,J c~J ,,:;,.,~(1\ti.1 U'.J 1'•~-/-ll/J 

~·1aw:111:1,~nnif1w1 

umi J ,m,7m, mm11f:1:u/1mfo111-11w111w1 

I 

3ui-'I 3.3.1-2 tiiu'l1utl1,h,m~vrn1i'.J'tlrJ~~u~tj1Jtl11i!l!JftflrJs1mJi 

11~'1i>11wmltw11 ,u,f1JtJo-Jj1 J11i/'1 3.9 
A¼'),,Y/.t,\',Vlll.')fH5t!5/lllJ.'l;il//J.U 

-1 mifo111?:n> 1::1/u.1m::nu,huJnhurivm1Jininfud1,i11hidiJlnHnnh~l,·hVnl,111wr1 J 

n'1111111/,1)rJt1.11J fmiH':i::UMffDH1?1ii1 riiui 11ii \}·11111 

3.3.2 1.filnrue-Ju~wutlm1tnjl'll1 

hn1rnwrm1)1>ifmn 

1111113 wnif11t:1·Mmm1111/1mim1n711051w1 

1J1nn11'it,1>1~1,11.fiinrur.lu,1£Ji'iJ~,~wu,Hi:1mi111i11l1r-Ju~Ji,Blfhni·u~tjml1ciB£Jfl<10,1m\i 

tta~,1~rnu1m1tfi11, li11m1 15 .imi1 i(,i~liin~11irntii·iti'lmhm'itr15'1~1,1Lt,imt~,im11J5'1J,Hn15Liilil,11 

i1i1EJ'il1nmm ct5mJum5tiivii1 5, 10, 25, so trn~ 100 tJ m1J,hi1i1J 1J:ili/i,i1mmuJ1hm1111J~,~vict5!lutJ 

1115ti\vi'li1(lj1,1 ii'-ittavi,hrnTn,i~ 3.3.2-1 

mrn~ 3.3.2-1 minuu-lurnri'1J~-l<\1>1~1!lutln111iivi'l11(ljw1 'tl!l-lflL11i11miir~1Ju~1,ruvluct1!m,n 

"'""I I ,h~U110~ 
,fi111n11hn1uiuu~1ln~rn,Jl)rrnu"\nJ1n1-,"1 (uu,) , - . mnU ,rrn1n iloun VJ ·rnnm11u 

(lut) 5 i'.J 10\J 25 \'J 50\1 IOO\l 

fJ80l2 ,11u·nnvt!H-Jfl'~~·m1'4'l:::fJf)J "i:::fm~ 246tl 2556 12?,7 1!:>0.9 1'//.8 197.7 217.4 

48022 ,hUnnuu1'dMth111~U1mi,u "i:::fli)l 246~ 2!:>55 121.4 1115,8 1/6.7 199.6 222.3 

(18032 oi1lJtHl\lln\:m~1i'lUlUlllUH "H,tJfll 2<165 · 2556 137.11 161.3 191.6 214,0 236.3 

t18052 ,m,iJQ']iim0\11nni"i11n1m,'i111\\Ji "i!:IJill 2503 2!i% 120.il 1395 163,7 181.6 199.t'I 

il80(,2 Utt1M111Mmm:::on1 ·i::mu 2503 2552 115.7 133.9 156.8 173,9 1908 

6 I 110092 ~11n1•dhU1fl1J:nrm»~ 'l:'UIH 2518 255(1 102,0 117.'J 1311.0 1528 167.6 

118121 fr111i1t/\f1,111.;J1J.11hm ',t;lHH 25IO 2539 1()0.9 ll5.l 134.3 ltJfl.1 161,9 

1181'11 1J1rnhnumn 'H'.fJIU 2520 25(19 99.9 114,4 132.8 1()6,4 159,fl 

48150 
... ~ 

',t(/\-H 2519 2535 106.3 120.7 139,0 152,6 166.l 

f--;;;--
ffHVI\Jlll~Df\O','ltJ 

1'18112 
.I, ...... 

',tfJi)l 2~21 2556 91.1 tlllJI 13/2 153} 170-2 lr)1ff)',t)lUlirll\11Jl1'i 

II 411182 1.hff1u11m<\:ln~1hlrn:n'i1mn~ ',t!J!)1 2521 255(i 121.1 1470 179,7. 204.0 228,t 

12 48193 ,1n-1ii111 N01fflt\'inw~ 'i:.'UIJl 2524 2556 1211.9 142.<i 165.1 181.'l 1982 

13 1\821\l l'Jl\J'il11lff:iill1 'lt'Ul::ll 2$31 255'1 101,2 122.S 141.9 156.3 1106 

14 09190 ri1ni1.mi'1\1UflliiD tm\/; 2526 2556 168.9 201.6 243.0 273_8 '300 

15 09133 mnih11i'Ju1n·n,ffl11n '\Jill!~ 2524 2556 lO'l.2 125.3 148.1 165.l 181.9 

3.3.3 i.fi1J1rue-lu'tliH\-.\'u~~mh'llueJ,ijl~~,h 

n15'itm1~1,1,J'i1nnidmm,1vlu~~\J1lit'llii,),io1i,nh t~mhm1iitl'J1JiimJ<11wrn'itm1~i 

1.l'ii11nJ111'1-1,nn~l'lla~1ua1,l1\X1wJ'lV151J'inrn~Ji"im,iifli11 'lfo11n15'iLfl11~'1-11viEilii·iimJml'i1J10J,lu 

11u1u,1nl'lmiii'vi,l1,hJ~il\j'luu'inmit1J~fo1llrlu~vi1m51'fm,n Ail amii 48150 B1,lO\Jtl1viBnm1EJ 

J1u1mlmmtvi" 'ii'~wi'vi-;~mi, llil!lil'lh1·uil,iim,1,1~H11um-;'ilr1'l1~1fotj5~V1-i1<1 tJ vu1. 2519 5, YU'i. 2535 

ii',mwi,1,Jiu~ 3.3.3-1 

1v1umr,nnrm'it,1-;1~1,11iu11 tfonrnr-hffwulu~u~fo,J,,rn;il,mn,.,l-;,11ivhtJ111mtlil<1 

ilfi,lil~EJLVhnu 1,475.7 lJlJ, A1~,~•1lvhnu 2,438.5 1111. ri1~i1~01LVhnu 948.1 IJIJ. lviviltJ'llncurJu 

'l1U1\J~,~1'1t1i1ntJ 152.4 lJlJ. ~str\vi\Ju1m~ilUllJEl1AlJ U i'i.1'1. 2526 

11)1::i>J Ut.1t1iirivu m.Ji1/m:iU~1 f11»1 3-10 

NJ}/5(M,M•A//},.',0}.fJ51VJJ M,11/Ci<Jf 



JWilrnniitnmi:Mm::1111.i1111T}1iw,ivu1Jii1Mifo1f1if1dmfolin111nlHh(111!1,rnwM1 

dwm,111 muHJ fo1fo):.w1m1ndt1ii 1fa1l 17fi rJ11ii1 

<l) 
~ 

.l'(l!n'nuru 

A E'lil 1•i~1"1111<i 1.1itll fH\(01 

0 :6,M•:iil 

6 h1\1i,11 CJ i:\1il-JuJ~ 

cJ ~H\11'.ll~),•h111'Uh•;~ 

(_~':.U'.H'l>\\;1;,u 

)'7nw1·1uu.·mnflm11 

,m,1 3 ,rmin1-nimm111Cr11i'i11tn•</110?1w·1 

~ti~ 3.3.3-1 lllllti'lvilllrJIJ~,'1!l~1 mill 'JLUV:-1J~fo1h~Jmm~ h~ hlvhtl,nn LLl'I~ 

u1tfo ltfMiirwu t11111Im,Vi1 l·11i~1 3-11 

,V,l)l'/4AJ1m:·;f/lSUJ5,JJSi\lJ/ ~1il/J4I 

.:1uifoh'111f111::1i;1,1111::111ubJJJ1,in111iJJ111.-i11u~foJ11foi111>l1foun·11b1l1f11·11l111111,,,1 

1iww1/,nm11}J .Tm111,::uv1vnml~111/m1 i"Hi U11ii1 

3.4 m:int,n!Tvh 

3.4.1 tf'lmnnhvi1m~u 

fmw,n11;.i,1rrm1mn 

tm11 J ow11Jt1wmmJ'70rm11wH11m?1un 

1nnm11-Ju1111-iiv~JMffJ~·ri1tl'l1rmnllvi1;nmm·1ilm1\l1vn!-1vi1•11v-1mmmtl1~Y111J 

~i-1u~11iu'h1rnfi1J~~mllciuur1<1EJ,1"1qj\i11n1J 5 mnil ~sll<fl'l-1~1u<1~t1iu.iluom1-1vl 3.4.H LU'\~ 

3tl~ 3.4.1-1 m;11n11'itm1~11-iim,jntl~innni1vi1m~u~1mi;'imi tt<1~11uu 1nnr.i<1n11'itm1ti1 

wu-i1tl~1nrnJ1vi1ci11J'lmfri1tliil'l~Ul,J•u1-19l(Jr~1J All1~"1'l1-1Li;'imrn91;mfllJ 1i-iLi>iil1Jll!<l1fllJ L\118 

tl1mnJ1livi1il::t~11trllJ~ui-itLvi•h1Li;imm~\,J/11fllJ LL<1~1il1J~sJ~l'l1uti;imJ!l!illfllJ ~-1LL'11'1'117V<l~l8Vl'I 

lu,m1-1~ 3.4.1-2 

vnrn~ 3.4.1-1 11mil1ml1vi1~,'1!l~11J~1J~tjml1Eiuvflflil'11wy 

tl1flu I 1•1aarn0 ~aao1il 
. , 
fl'l'U1 D·n.nfl ~,l\t'lfl 

7.l 1vi1dfi'm1 (l11mhu) I t1tim1\H~ t'huthv 'j:;:LJiJ,l 

Z.3 hJ1umhf~ f1no-1liH:mM1u I tknmwH I )~tffM 

/ '1 l,J1ui1utl,'HUh~~~ tiflfH'j!!li-1 I ,J~1ntlVH I ':l!!Um 

7.15 lu,mhntlY<;ll eam1mtl I ,hnnu~, I 1::00, 

7.38 f{hu.-1lua,1 tl{U},lll'l:.::UWI I iii-,H I •,i~UiVl 

113'1Ji1 m1a,Tr1Dt1 nnf1li11·itil.1 V·1,)1,J 3-12 

~ • ..Jl, 
fl1llH\J.,'VlgJ,l 

m.btH1u 
X y 

749552 I 1413136 I n»i.a,ho>nu 

744989 I 1426218 I "'"•au,s,nu 

748879 I 1428305 I n,,,,a,hemu 

752227 I 1430216 I n,11,mhemu 

142311 I 14oaa,1a I 1m1,au,,,rn, 

A~Ot'-AMt1WAl1.~,'V.M)}IYJl UM/HM/ 
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m11~Yl 3.4.1-21.ni.rnu1h,i1rn1L~uum~£J'lrn~mnil·fa1hih1u~inhi.iu!Jfl<liH1">1aj 

a~t~aa01ul ao,ii 
I I ~1,il~a, ! 

~,~1" ""~" 
m"1ruJ1)h-s1u~flt1tJLQ~U (81u au.,:.} 

(r<.R,) UUJ. 'YU'!. ii.ti. n,R. I a.e. n.t1. fl.Fl. YUi. 15.f'I. 2-1.f'I, 

Z.1 -r~tL~ftmJ (V1uP1u) I '5~uu~ 2!188-2502 1.16 5.97 12.8G 30.s1 I ss.110 70.75 135.37 83.09 31.62 8.76 

Z.3 U1tmlhl1f, I 1:::uu,:. 2510-2515 5.58 lC.691 9.15 ,.sz I 3.76 13,75 2821 13.a.1 8.56 3.27 

Z.4 V1u'.1'.JiJ-l!!!irl: l-s:::uu>! 2510-25301 6.16 12.0: 10.48 s.o, I 9,04 17.84 30.59 17,G3 7.23 3J.l!:. 

Z.15 \J1tJi..hm::rcrn I ,,ua, 2520-2548 2.73 8.74 5.80 6.58 i 5.51 10.47 17.99 ,.75 1.26 0.8: 

Z.38 U1t1i't111u?in I ,,ua, 2536-2556 i.<16 4.78 6.as s.s9 I 6.7s 12.60 19.33 7.38 2.90 I 2.06 

fl1L~~lJ I 3.,2 8.44 I a.94 11,65116.10 25.08 46.30 25.21 10.31 I 3.67 

q~llu q~ua~ mu,nnhrh 

(ihu au.lJ.) (lhURlJ.lJ.) nvUm~u 

n.Yf. ii.ft (Yl.f'l.-fl.fl.) (rt,U,-UJ,U,) (ii1u nu.1J.) 

i.82 1.40 310.85 127.35 q33_70 

2.76 2.63 70.07 36.21 106.28 

3.29 3.02 87.99 00.57 12857 

056 :.29 55.09 11.40 66.49 

1.50 :.65 58.54 16.95 75.t19 

1.99 2.00 l16.51 46.60 163,!0 
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.JWi"111iJ1n,1::1i:wn::m1,1mJm·nuitJm1,inuJii.Jdnf1,im:H11n,ujnhJhh11tl,1i1WHJ 

1i'11m!l1,mm11: ;J11$/i,:;ui!Jt11m1~Hl, ,iin1 fiif 1.h1fo 

3.s m111onhvm1n 

·hnw11wJ.t11mfovi 

tJmi ·111wlnw111mm/~!Ju111mn~1m5mn 

n11'ltr111:;1,1\fiirn1J1l11-11nn11-1~f1•u,Mi'11ri1~u1ht1-11lol1-1ll'lrht1mmu,-1 lV1~1n1ii,m1:;1,1 

2 'lll 1\llllll n11'.itr1•n~,i1;1v'liltlilnlliMf111JJ~ll\J\J4lnl111i1 (Regional Flood Frequency Analysis) 

t,.i~i5n·rn·l1-1il-1'111J'lmJ1\'l1 (Unit Hyclrosraph) LMJiJ~1\ll\J'ilJ10Ji1,,1,nn~-1~1i\~WlJU11'rni\,iJ1vi1-11 '5-1 

ih1u,1:;t5uf1'11lH4/1mmm1~1trl1'1:;1,1tta~imn11ilrn,n½lM1-1v1BhJi1 

1) nT,'itfl11~1<1U'iinrn1hm11n~-1~,ilviv11ittiJmliJ-lfl11lJ~tllJtJtjlJtlwllJ 

111·;1tfl'n::1,11.f'hnm1i11-11nn~1~vi~·;ButJ1111tnvi~hi>i1-1•1 11u11'11'ii·iivl;jml'linonl1 

mnn~-i~r•Ji1\JYH11J (Momentary Peak Discharge) 'il1f1'101ti'i'vi1l1lil't!B.Jl1'lll'lliltl'lr.Y111J~i.Jvajlu 

tji11l-1ci1JEJr1,1,Nl1-1qj{i,1ttt1vN'l,fJn~LBl'Jf1lu,11n:i~ 3.5-1 ttar.Yi·1n-11'itr111~1,1r11111ftm1ui1r,1-1·i1,1 

1.l\lmonl·11-,mn~1~m1out\l~tJ111.1~1mvi1tu~fo1l·1r.hJ'lla1,11:n1J(l]·1,11 Mnrn·lrmlJftlJ\11Jfili\.Jll<llil-ll1J 

:,ti~ 3.5-1 ~1-1c111Jc1i1n1'lm111NlJ\'(u;i1.{i{i,1il 

OWlll ? Oi, = 5.2755 (A) (R = 0.87) 

o,, fia 1H1J1rn1limnn~.J~v111ourn~u, 11u.1J./hnY1 

A iiiB 1{11~~u1lir-hi, 1111.mi. 

m'l,,~ 3.5-1 'l1EJ<1r.LBl'lVl'll1J.Ji101i'.Hvii11vhITTi/11m11'iLR'l1r,1,11.f\l1J1rni11mnn~,~vi 

,h~'tliH ,tu~ tAlJ'ttl.lJ1'111l1fl\J<lljl\11Utl 

1\ln'u'iil1lfo11Cniil ~omnii I . ' I 01U10 iJ.iwln 'lltilJn i'iuhhl (tnJ,11.ihn)h l11ll1 

(l'l.n.) (rn.011.) lll~U ni1n ri111f1 

/I 1ft1dlfrmc,i111ri111) Hili11ht11! 1'iilul111 "i::IJH1 /(l81J,/)OI I/)', H87 1:mo 1135 

7 l 1!1111uiihO tlllilltHl!ln'iW lhrlJlllhl "itV!ll 7510•7515 )91 1161 91 7 no 

7 15 1J1rnhrmrnn tlhtllhHY l/l11flllttl "l~'U!Jl 7.'i?0-7'.tJS /Ml 57 'J 195,6 6.1 

I 311 1)111nnl1Mri l'lllrllm:-til~ tfiill "i!!Ji)l 7536,7~56 1'1 35 1 /?8 133 

u1z.Tn 1wt1Jinr1u mriilmniil V7ti~, 3-15 
,t~/:½(l.'1\\1',-1/1.';..¼>J,{J!l,,:/J'J.1,HIWI 

11uilmni1nn::1i:Mm::n11,f1uJ11bmimm,iJ11uii11fiifJ,i111fuinw1 nh411{1111!,litJ/11N 

dw11nl,11fl;mJ \1'.:11:i1/~:·!J11Jttin11;bl, 1i.ni flii li1,/t1 
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i1uill'uti1<l1J ( v,1.n». ) 

iHn(IHIJUM!l)if/ll;ll 

11m1 J 11nif,11:J1w1wtJr;ilwl?1wH}Wl'i1w1 

10,000 

~'ll~ 3.5-1 fl111J<IJJ'WWh~wi11U'i1J1ru1hi.rn1nij1~A11EJUlil~ m'iu'!lmv1~u~foJ1r~u 

'llu,<101i11AJ11>i11utj111lli.iuvflmMliuy 

1nm!1nhn·11'itm1~~rhtl~innnl·1m1·1n<;1-1<1v1•u1J.:imni11,11livhvh-11 'lu~u~tjm!1~1JEJ 

flilv,1l1-1qj Jil1EJ15llilf1ll'iMfn1lJfilttJ1Jt\'mu<1 (Gumbel Distribution) ~·rn1itln11tiivill1 5, 10, 25, 50 

tLll~ 100 u 1)}1lJft1J'l·u tLl111-11fi1fiv111~11J1~1-1+1-1t1~irnml1\1mn~,1~vi~1mJi'Jn11tiivill1i>i1-11111Jrh 

tf1innn111-1<11n~-1~vmuuLll~EJl'l,tt<1;1~bJmrnvl 3.5-2 

mmvl 3.5-2 mmrn1h1,1a1n~,i~vi~~aui'.Jn11tiivi'li1Ml-l'J 'll1l~a01i11vi1l1'1'i111J~"J1ciBEJR11e,11,1aj 

tA111Ml'·m111n 
tfl111ruJ·mff'ln1J1111'1d1ntii'lnnlril'IJ1JrH1 {nu.u/~,ni!J Onrnhtm:.\d1~ O,,IO,. if,1nJiln1H~nJ,n,~, 

1hn\1~l ·nfo111nil lu~qM1t1\Mfiu 
(O\IU./hnl!) ,u 10\) 25 i1 son 100 i'J '" lOil 25 i) soil 100 i'J 

n I mm 1oa;, ,,.,, M~.I 1603 175'1 l.??7 1'111 "'' 1017 19UO: 

n I '160:> 679 HS6 1000 17'1( lflll lllM 111'>? '""' ?707 3066 

'" I 
!,7;>) ,,,, 111D lS?U 1705 7040 15!!!.I 10¼ 7671 JJ19 .s5M 

'·"' I 3SUI 0/6 "" l(l'I "°' 1191 13:,1 "'' 7015 7.?Ut :"5S!:l 

d1Bli1fi1fi\)}11~')1J~Mintl1r,tii1J-i'llJn1Jti'ilJ1(lJJ7\1il1n~,i~vi~fi11noJ1i/i,nnillJl111 

rn111,i'111vu61~wi1,1.l~1nanl11<1111n~-1~v11·1vuLu~EJ11tJ'Jl1J1v1i{u~{utl1rl1J'l!B~~·,J~fo1l1t1-1ilEJ 

1~ihh\htlinntLf1'1 ii~Yi1m111ilil7ntlJ'.!1J~JJjjtl'l~t'l'll'llJ1m1.i,1J 1:50,000 ·uB-1n1rntenJ~'l'l\1111VIL'l'l7nu 

148.46 on.mi. ,d,'immrn1li1-1a1n~-1~v1~1!ltJUl11'llnf1J1i>iw1 Jil.Jll'1J~.ibJm~1~il 3.5-3 

u)&i1 IWN#tmu nvi1Jm:i»i1 1h1ft., 3-16 
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., 11H1r,1nfoi,7::1iu.1m::m1J 1111j11in1i1'1111,imiJii11hif1dmfolf'11m nhJl1ii¥1tJ,1 mun, 

1in11m1,1ww11 v:111fo~::u1JJt11m1S'tl'I, 1fo111iii lilllH 

)'1nw11u;1.1oniim,n 

t1m13 lf'/)i!f)'ti1,1111llt]?i1V1JfouHJW)'i):U1 

\ll1~1~~ 3.5-3 tfimrutl\v,<11no~~vl~~aui'.Jm~l1ivi'll11>h~') 1viu1llLL\lflll\l~fl11l.J~llUUtjutl\rn.i 

1mii'Jn1~tn~.J1 C,J) 5\'J 10\'J 25 \'J 501'.J 1001'.J 

uimru,l111a1nn•I)" {au.11./lmli) 511.3 61.2 83.5 95.5 101.5 

2) n1~1Lfl~1t1,1tfiintu'1Tvm1no~~fllvl!J16m1vlv,il~mb!l'11vh 

11·11'iLt11·1~,_,1J'iiJ·1rnJ·1v,,1·1n~-1~wu,1,1t1J~fo1l-imil,111,lrlvlTt.l,nnt1,1,h1E111l111·n1 

v.il,rn1hml1-vh (Unit Hydrosraph) l1.ffu~111rn111Lm1~1,1Lm~imvflAiii'~i1 

2.1) rm11{1~n~1vlv,iJ~v,-u1mh,h 

\l111'1i1ll,Jil~'l11J'l1lll\i1'h1,1v~11m,1vh,il~v,1h1.111T111 (Unit Hydrograph) 'lliM 

tjinh,h-1·1 'l1J1b:;1m1hm (,hYn~l'ln'il'lv1tt11:;u'Jv,1,1h mlJ'tJmh~YJTu, 2552) ~.ilfohn11/ilm,n 

m111l:lrn1irnh~wl1wn,1iiLvm4•11v.inrnlv.ii-1111i1ml1Yh1t<1~11111ilL,1a{tjiJ1l1-ii11h lt'IEJ1Lfl11~1h11n 

·iim,1m1rni'J1,nl1vi1~J/.1v~hi,j1nl·1111rw1:61mvn iii'.iLL<lt'l•lr~an11'ltm1r.im1l1l:ll.JV'1uii'iii'-1n~·n1uiu~ 3.5-2 

Lm~~tl~ 3.5-3 mmi·1.ii'u ~,1<11tlmm11Llll,Hfl11lJifl1r'1uiil.'i,1',il 

t,, 

q,I/\ 

lvw~ I\ ifo 

fl1l 

IC ifo 

s ?iv 

1,, flfl 

qP f·1a 

111rfo ,w,1ifr1t1u r1rrftlv11Ul1 1h1fn 

0.7331 (I.LcNS)
0 '°" (f( = 0.75) 

0_1803 (t,,) -oms 0.90) 

., J ., 

rlui11tnhr-hi, 1,'l.lllJ. 

fl'l1llLJ11~1)Jii11h11101v,aj'J11l'lVl1l1Jfl'J1JO-l'l111lflil<!\il1JlJi;l1J'LJ\J1h nlJ. 

rTrnw·mrnJcl11l-i.rn.il 11 aj·11n'lvl!J!l m11ili.i 'lv1uucl1J1a1ul v.t~~1 nil 
., ' ' : ,.j 

~t11~1JtJll1-l'l!El~~lJ1J1lJ1flY1~111, fllJ. 

rrrn1m1>1Ll'lLiJ~u•11u-11h1l1,rnilmy 

L1illln~,J~mrun1,'lv,11~.i<!v1'll1l-lfl'lll'lllii,mhmllvi1, -B'1lm 

1font1i111,lv,11~,1~,1,11N11,11·lv,J,v,friml-ivi1, 1111.11./hi·ivi 
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JJuiimn'Jim mfH<lft):mvJwJnh11,imm.in1111UJnf11fmfo)M:onb~l1{11111,nmin1 

1hwml,r)JJU11J l;J1flH,·tB1Ht!tlJt1}1il11iiui lti'i ,fi,i1t 

~ ,,., 
,-: 

c::.· 
;~ 
'" " .fl 
f: 
il 
" '5 
"' 

4~ 

C 

~ 
£: 

1,000 

]00 

10 

lOO 1,000 10,000 

a'vi·r1cl1u LL/VS , fl'i,mJ. 

~hn : tt1ffnQ\1ni~m11rn~1.1'im">tf1 n'iut1mh~·t-r11J, 2552 
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!1)111 3 m111ntllll/)'llllll'Jiiu11111v M}l/ll11w1 
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iu~ 3.5-2 fl'l1l.l€/m:i'1J6'lt\111-ll'l<'llfl1'llf1t'lmll11\Jfll'l1ma~~fjvl (tp) llflZ 

1Jm1a1u LLcNS a1v,fo~mJimAt'IZ'J1J!Jtlfl 
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Jtl~ 3.5-3 A'l1l.J.'iuvfo1hzwi1~ml.J1tum1111<1~~q.iliiambail'u~i'rni1~Ju (q,IA) 

ll<!Zl'l<l1fl11lOt'lmlJ1tufl1-ilv,<10~flvl (tp) a1v,i'utjl.n11mfWlZ'J\J!ltlfl 

11=/tfo JWrliftlVU t)t1i1Jm·i-a'i1 itui'n 3-18 
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111.:ifnt11i1n~ 1::iiu.1m::-111Nl 1uilnimriu1111<iJ~1u'iiJJ1,f1.r111folmmnlHhh111/,rnmn1 

U1111ml,1mu1111fmJi11.::mJ1u11m)Ui11i:11~ fi1i liuii, 

i1nw,1w1,1on,1mn 

t1111J J 1miJ1HJ/Wr/l¥1J'1iiWi'inllH]l11):i1lu? 

v1mmr111fl,1inKid{u5•u1J~v1111iitv11Ji'tl1Ntjml1mflv1d'iiuun 1hn111v1t111~fi11noi 

ri1w111iitv1Bitj111hmiiat1-ilr/-iht1111rmv1J ,1nttt:J1J~i;]iitl1:av11'1inv111ri,u 1:50,000 'tlmmim11u~vnm 

1~rh\ii~i1 

/\ 

I. 

148.46 m.nll. 

28.25 f1lJ. 

Le = 13.69 mi. 

S 0.0024 

'(v,vtiimj1ri1vm1iiMuftj1J'11tt\1liltim1nwii11~1i,~l~ n111n1,tr\v1,B1J1run1,hm~~'1;1 (t,) 

tl~mum·1·,hm~~~;i (q,,) tm~1i1n11w<l·rn1m (t,) ,11mY1J1hrh t,, tm~ q,, 1tltlYllJ1um1,·lni1,rmhv1J.vh 

llllliliiih11b11 (Dimensionless Unit Hydrograph) ~m,,101i11,11l1·,h~1rHf1'llJ1i<llJ'l:;v111J ~or~mj 

'lnfltfl£Ml~IJ~1'!m,n Ail amw Z.15 ih1Jt!1mtv1~n r)1U11l'll,nmlvll ~~l'llvl5~mH \il~llilvl~muitl~ 3.5-4 

'il~1~m1vlnii.in1hml1vh~iirrrn1iin'l11N1l·1til~u 1 l'if1J~illlm 'tl,mi'1i~fu1hwiiu11,1Yh1ht!mmtvM 

i>l-llll1vl'1'l1J3tl~ 3,5-5 
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:i.1·1iJ'nrlttn1l1U'mm:11i11·1"1lr; mmh1lh:a11u, 2552 
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On1-i1humn { ll\, ) 

3tl~ 3.5-4 m11·Jnii~w1i1mhihttuubiiln1hv (Dimensionless Unit Hydrograph) 

'tl1J,11101il1ml1vh Z.15 u1utl1mw1~n Ei1Lnlltlirimt,M ~~V111o1~v1J,1 

u)'i:i)1 1rn,1Jirwu nr1f11tm-i11 .fufo 3-19 

,o 

A~O./!{M1\H1flf$:.()5,0)ll.!1!.'Ml/()..lf 

JJ1.1i!m.t111r1,1::1i:1.1m::11t11iw1fn/Jmiu:1111fnv1fod11fJ,imfvfnrn1nl·Hl1h1J1J,1111m11 

J111wli.nmrn1 1.J:m:iiti.::t1mtr1lJ11)~i1 r/i,11' t'iii 1f11ii1 
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.J .J , U , ,f .Ju U ~ y , , 
iu\'1 3.5-5 f1"i1,~1,11J,1mJ')EJ1J1\'11'tJ1),1W1J\'1~U1J1Lm.lilL1~LVlvht!a1mt1o~ 

2.2) mmrufhJ 

n11ri11nt<Jtl~irn1JfhJ~1mn1JV1~mh11~'\1~1ntl~1n!)tU1J Direct Runoff lu 

i-lli~fo1l1miiu'l1.il11fht.1,nntt\1\, 1\iil·ii·iimJmf1mrn;hJ'l1fJ11Jll1m1mii1,11l,;Ju11,Nm1n1mh::vrni ~Ji\ 
arj1J5t1oiii11J~i'ln1:n A!l mni1 48150 ~.~t/hnl1mmm1v 1i1U11J1Jcnmtv1~ ~,wi'v1~~cJ1J, ;il~ii,h~1m,1 

'U!llJ11&.iitol Yi.fl. 2519 1\, Yi.fl. 2535 imhm~1tr1~1~i.\t!~mrur,hi1w11i11~<1•1•u1J,~1i~1'111111 mrn-vh 

f11'lll'ilnll'il'1f\'l1lJ6'U!Nf11'llnvl'il1iii,1J'iilnlJL\1'1 (Gurnhel Dislribution) ~WtJ\Jn11tnw1l1 5, 10, 25, 

50 llil~ 100 u;i111oi1\iiu vd~fhmmo1rhl'l1EJ11J~'l~~~WUUf111(1iwJ1~h.:i1 l'i~lli1;N1mm1.:i~ 3,5-4 

\11111'1~ 3.5-4 mmrnr.J1JrnJ'lU~'l~vl~'liJUUf111ln1llJ1gj1.:i1 'UiH~lJ~Am,n 

~aui'.!nrn1iA'll1 (i'Jl Su 101l 25 U soi'J 100 U 
minn1rlm1u-\'1i~.:iq91 (im.) 106.26 120.7~ 139.0~ [52.61 166,09 

t11,Mll1n~u~v1mmmYm1~i1n1'l~l1!l~EJ11hnnilvim•h~1 t'liu n11ilhm.:i~,i tt11:;n111:;1V1EJ 

1t1hrn1mfl lUlJiiilJ \il~lr1J~'l-.11f11'l1\f\11l!,.,tl~lJ1rufl1J~')1Jlfi1J (Rainfall Excess) ~'lVf111~0JA1 

l1l.Jtl1~ilV1i1l1Yi1 <Runoff Coefficient) 1J,m1m1un11rlm,nFi1,\'inJ1~~\'lf,1JiYi1tt,i::A11JJl1lJVl1Jil 

1::V111,tl~irn1nl-ivh11vu111~t1ii'u~1J~tjJJ1l1 25 ,jml1"11i\'n·1rn.:i1.h::tV1fllm.1 Uh1'in~'l'ln1VIEJ1lt<1:; 

U~tt1~J, nmu<1tl1~V111J, 2552) lifvhn11rln1:J1f\11l.Jl1lJl11J61~1"11'1l11JthdiV1il1l.Yi1n\J1NlJ10Jfl1J 

11fJtltil~fJ (/\nnual Mean Rainfall) 'tl,Mtjinl1-u1vr:l,\'1~lt1im-i'1imin,i',lt,wM11Jl'U~ 3.5-6 

1111'111 tmttMrwu rwitlwntu ,h,ifiJ 3-20 
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-J111i!m,1'fon1::1ft1,1m::,w1h11:fnhmi,i1m1im11fi11i11f1,l1ufihn11mfnl1»1nl,nnwi, 

1h1m11/in@HJ ,forJin::uiwwmSti11 ,/lot m; iJ'H!;i 
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~in :th,lnilYI01Ylfrnm:;,i1ln-nh n·m'lltnh:;Yrm, 2552 

3,000 

·i1nwJ·1wJ,mnt1n~1 

umi .3 0'l"U1JJ~1//Jrm1J'Ji1m1'hrtr1•q11n'i11m 

3,500 <1,000 

;,ti~ 3.5-6 m1,~r11111fllJWlJ57Z'Vl17~ainhifl'l11l1hvhnutf.mou.hmu\'.JL11~u 

'lJB~tj:ml1'lJ1u~~'lltLiw1i1'111Jon 

'il1ntl~irn,u,h,ci11Jtihi~li'i'l'i1n1)lLU,liJBnLi'lmi11J1 (Rainfall Increment) 111frd1m,n 

Lii1fiu·1h.1nm,m~m1vl;,fi,1nbml1vh l~tJ1'iiLtlo4L~lw\n11n'j~'il1!J'lJil,tl'imo1r.Jt1 24 1Y11m ,nn 

'l1!J,\1\Jf111)/(1lJl1i1J\l'j:;wi1,fl11lJL'VJJ,J1J.'th>1t1i'\1·fl11lJ~r.J\J ll<l~ltlB'll~\J\llfl1"1llYt1m~'i11811B•llf'ilJ1Uifl\J 

~,t1.ih11hmm 24 1fi1m (1i11Yn~'lln'i'lltJ1lli'l~\J'lm11l1 mi1'i@J'l~'l11\J, 2544) 1Aillm,nn1'lm~111v'IJB>1 

tf'llnrnc-h,\1•l~vilil'lhma1 24 -~11m ~.imil z.1s 1:r11,t11mLmn ci1tmnJmm,l'l, ~,iwi'm~mM iii'1tt<11i1>1 

'l ll~tl~ 3.5-7 trn:ah 11Jtl'l::11nvi n1mmlV1ii,mi1mlivi1Li~mi1mrniflmrn1l1;,,nn~,~.i;hi'hJ 

u1H)1 tumfimm twi1Jr11J1ii1 ,.J'J,»1 3-21 
AS0/2,0,!A\hfl/ 5-'Ai} fJ~AII !-i,fU(W/ 

>J 11:ffm.n"i1n11:1iu,1m:m11,i111J11imf!iJu11,imnfoJni~.im:Iuf,m,mluM111/,n!Ju111 

ifwwilinmuH ,for5'tn::L1,HVD111lifo ,r.u? 17;; ,h,)ii1 
·hnw~wu,1,m,imn 

11ml J m1rJnuwm111110m1'imn•~•111'in111 
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rnn ( -6'1hi~) 

ihu1-Tm1m.:i}Yu1i)1tnth:::t!nl'l k,,i'mr,mi,101ua::.:u~\1'r,,h m11"dflth:::'l'1111 

~tl~ 3.5-7 ttlufoiluv1n11mt'il1tJ'll,Mtnmruflu 24 -i11'!m ~llmil z.1s ti1utl1m,mn 

01U1otl,nmL~~ i~V11mzmM 

2.3) mmnm11lV1iivlu!i1u 

1i1V1fotfii11rnm7'[i1c1~·1Jjj1\J (Q") ~,L\J1J.i·i1mii,•111i>1n11111l1V1111n-.ii,V1iJv11Y1, 

'il7fl'l7FJ>111m111111iJ~,.,1b1nJ1vi1 (Unit Hydrograph) ,m,~mli;h.11 1u1h~LY11'11w1 (1i·11Yn,i'lln'i'llfJ1 

Lt,n:u'i~m,h n'lmmtl1~'111tJ, 2552) 11'!LL1J~1i1li\''l'i1n1;tlwlih,~ 10 Ltlo1t~\J;\ 'IJ,Mr1m1m1lm1 

~'1~1'1 (Peak Discharge) 

2.4) tlrl01'l1lfl'l1t"1 

111ntl~mo1ilrnh11dit1~1v\\h'ltltl1~'{n;\nun1111;,fi,11-,,i1v1livhtvlEJfi11nni 

m1rhhvi1i.i1&i1J LL1w11i1fiutl'imo,n111'Vliii-111jj1u11~'llilm1rhli11111n~~~lil~'lilt1Um1tnv1J1oh11 

'IJ!Ni;,1~·fo1ht11iiob"hlrhtln1mtV1~ ,fot<1vM'lu~tl~ 3.5-8 tm~.i1tlA1tl~mrn1!11,1mn~~~V1\hvu\'J 

m~ti\A•1l1oii"11lm1111v! 3.5-5 

vSlil1 mwiimm tw11fm)1i~11.f11)P1 3-22 
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1 mifm.n'i1n, 1:::1/t:.111>!'J1!!'11uJ11b111imt1ui'av1ii11fni1,imiii/nn11nh:lrli71tl,1w11111 

1hw111!.ilm1t11 v:wJin:::mm11Hultii1 ,foif i1ii V11in 

150 

,:;: 

~ 10(} 

" ;;.i 

" 
" ~ 
~ 
~ so 

'5 

10 20 30 tlO 

ntn ( ii'1hi.:s) 

i1nwrn,11,mmTm11 

11mi j ,rnif,wmn m1!111irm5)•!f1·t()lllfom 

50 

-·rnuUnT11ii11J1 5 U 

wui)01')li\11J1 1 o i) 

_,_1outln111iinJ, 25 U 

-+-·muUM·niil'tJ, 50 il 

-o-wuU0111iiJ1J1 100 U 

60 70 

JU~ 3.5-8 m1vhl1wnn~~~~~wutlm1Ln~.J1\liw1 'U!l~YltJ~;\nl7L'IIU!lh~1;•1vhfl~n'tl7 

11m1•~ 3.5-5 mmnnl1mnn~~i1~~~!luun11L1\~'ll1\liw1 L~LJ'illn~1Yl'1104mhut11vh 

'lil1.JU01~liifi'ii1 (tJ) 5i'J 10 i'J 25 i'J 50 \'.I 100 i'J 

,fimru,hirn1n11••1fi (ftu.11./~m\1) 90A 102.8 118.3 129.9 141.4 

u:;1Ji11w,1.iirwu m1i1ltJt>-Ji1 ·.f11if1 3-23 
A:,l).,!:(!.l1Wf11/l,~,•(I~ tJV./J/ $1:1111{).JI 
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,1111#11111'Jm)"1::1iN,J11;::m1,imJ11im,ii,uminv,fo1fnf1,I i11Sul,1)JO nh1l11'11nl.t J1rn,1J 

1/'1wml,W)Wj) 1fJ1dinzllclWl)J1J}!Ji1 ,i:ui' iiif .J11i11 

f1nwnw-1.111niim11 

1mif II n m1o'li 1m1m::111rovm-m:.vwJ111J,rn1i-nlr/1V-1 

'U'VI~ 4 

n11fln"t;1t-1am:::'Vl'U'ileJ.:.in1<a<a:::'U11,nhvl.:.i'11n h.:.i1Ylvh 

4.1 LtuU'il1c10~V11~flOJ(11fl1l;l(117~Hi'lun11/:lm,11 

n1~'itr151:;i,,11m;·m1il,m'lmi11!1'1J1Nlm,n15 'lJil'i1m5r\n1,11LVlu'l-iitt1J1J~1,rn,1r1Cil\llF1111(Jl5 

fo1Yn·.i·1mN<1mwn1lm1·11,mh lv1uuuu~·m,Nr1tii(Jll'11m11~1j1ml·u'l1m1~/iin1,1·1il Au t,uu~·m,N 

MIKEl 1 HD ~,111',111n:fful,1u11rnu11·u11111<1\ll'Slttt-lU'i::L1'1rllV\UlJ1fo (Danish l·l)draulic Institute) lviu 

m1uii1mM MIKF.11 HD t1hJlt1J11\i·1mmh"U1~1 implicit, finite difference model vh~·lun151,m1:;1-1 

ii'm1ru::n15'l1-1mLutibir1,1~ (Unsteady Flow) 11mihl1v1mw1,nm1,hm,nnu1rnLihl1ia-1rj·,wm MIKEl 1 

<11Jm,i'l·n'l 1m1,'l,f151:;i,,rm'l mnf ,tL \J1Jl,i;'i nq(Jl (Subcritical Flow) t,fl"fl1'l1m1tt1J1JL\11Jil1flql'l 

(Supercritical How) Mll<El 1 ffllmmi·1m1-iitLnilru~1n15h'lm-ii1m111r1wm,'IJ<11'11,w1-i'vi1,1 (Jlnt!Vlil\J 

lm,i•uw (Looped Nelv.ork) ll<1::n1-;\i1<11l-m15l,1m,1.1u Quasi Two-Dimensional 11J1J'lL'lUJ~,1l1vh11 

(Floorl Plains) .ii·,Ll11Vl,1ilfl1:JOJ:;m5,zj1l)Jvi115:;w-i1,,hJ1mi'mm::~51u1hvb111u:ru~ 4.1-1 

\ ~ I 'I/ 

-:/l~~-/r/ 
iu~ 4.1-1 fi'm:JUJZfl15l ~1ll!Pi1J1Zl-111~~511.1'11li'JlJ5~n1Jfi1J11-1fi'n 1utL1J1Jli1'111~ 

1111ri1inrubmm1,hm1, MIKF.11 HD LthmtnJ Gradually Varied Unsteady Flow ltmwl1 

tiJ~1lvm'l·tt<1J11r1~ Saint· Venant Equation zj,tJ5:;nu1.1i1i11111rnmuimil,istt,1:;<1im·11UJ1JJ1JiiilJ rmttnm1m, 

vimil!l-lttc1:;mm111liLmJiiim1:;Hi11lrrm~un'i1 Implicit Finite Difference Scheme zj,l\'vi11ntu1Vlu 

Abbot and I onescr (1967) 1f15,11~1,1'1Jo,'iilm1Lt1'iiJru.,,,1a~u1rfi11~11J~L\'J1Jlim:;,11nfin1,1uw'IJ11,f1~1J 

(Wave Description) zj,ll'1v1,1li1iiii,1mm1,viabJi1 

v1ti}1 mwiitwu ntri1/rJt)i1i1 V'ufo 

0 ax a, 

a(a Q') 
i!Q A oh 
81 + ~ + gA Ox 

4-1 

(1) 

() (2) 

A'01~,CMAHA11 '•fkJ'd!~AOJ !1M(l(Mtf 

11ui!mn5:1111::1i:wn::,1uri1uJ11h:111'am1,im:ufu1,½if1.imfolnrnn;l',~lrM 1tf,1,n11111 

1f1111ml,n11JHU ,for:.ih:r::U11Jtf!)W)!-ii1 Jiin~ iiii Quin 
l'tnw-nutMrr11iirw1 

11m14 01n1m11u111p::mroMtnH::1nu1f11f1v-ml-ul1M1 

tilm1i1ri1 Hyrlraulic Resistance 'il1fl1'1~1'1tj'll1l, Chezy m1:< Lateral Inflow tihlu1u 

.iwm (9) m1" (10) ""lJi'mm11!11121u fi11 

m1:; 

til1l 

aQ aA 
'.':'; -+- If ax a, 

( Q') a a-
aQ A ah gQjQI -+---+gA-+--
01 ox ox C' AR 

c)(Jl11fl11'll-1<1 (il'U.ll./i,nfi) 

Juii'IJ11,n11l.,,,11 (()11.mJ.l 

= 0 

Q 

A 

R 

h 

q 

C 

fl'l11Jtii11m11J'IJ1\l'l'l1l(Jlfo'fo Hydraulic I1esistance (11.) 

rn11Jiimht1-1iJ115r..ii-uiii.ili, (1J.) 

n11lmwihJi1u·ih,1 (())1.11./imvi) 

rl1~
0

lJUWih1\§'l11),l Chezy zj,lllU5mlJfl'l1lJiin 

4,2 fl1~'1~'111LLUU'il1<1el~II01(11f'11i;l(11'l 

(3) 

(4) 

n11'5',11'i1 Lt 1.11J1i11;111.imiimrn;rn{ Lila ii1mHi.'lmv;n11l 1-111~11mf 1J,1•u1.iri11mrn:;1-1i\'.i 

iil,11-11rn t1~urln1,1·1r~t1rn:;Y1uui11m1tli111u,l1i,1"1n1-11mcimil,J 'lJi'~niiVll'i1'll1JlVlvii11111,11111111n15Lnv1 

J11-1mn~11J'UUfl15LOV\J1,iw1 nu ~,1uvi1auun11LnV\J1~ 5 1'1 'iltJO, I 00 \"J ~i,in15'i,m1:<1-i,1:at11Vl, 

'b\'.i11JO,lf1'11lU~VllllUM'U1m:;('11J\li\11ll~l1iv1'll\J'il1fl rnc\1~i1fl11\Jft1ltl\l1i\",1,mnn15,'h-lrhuinmLvH 

1v1vi111u<1:;tiJv,iiii,ii' 

4.2.1 'IJ111Jl 'IJPlfl11iijjl'i1LLtJ\J\i1111M 

•u£11.1 l'6(Jl'tl ,w1 Ti '5' vivi 1 tt 1.11.1 \i1t1 £1, rl C\J(Jlf'l1i1 vi{ \l:; ~ n ri 11-11Jv1'l 1\'ii ri, ·um a,1 f1 ii ,H nu 

i1J11Ym11hm,i'l,imn~'1•11v1111uJ1;~lr11.in11iiti11lio11mni>i111v1-1fin ila ~11JJ;ilY11 l1-1<1,i·11J11'.\nuJ 

iim1"1tLr1r.'li111,hmhu nm1n,1~ri1,Ln1nl1Vlann11v~~,1J~\'11.i~wiihml1 .ii-~1111n11ri·m1Jv1(:!11,ih1 

ll1l\JL!J(Jl!J1Nll1J1Ji1<1a,1 (Boundary Condition) Lfia'l~fl'i1J\Jfl1llJft11l1,11uwfin1ui~-,J~flll1'11lJ10~(lv1LL11" 

,mmum111i,auo1mvm11Liiv1tl1vi,11'1Ja,i\11~1'1n1:11liiil'l111lVl-X,ti11l1 'il,'lJi'l'i1n11~11111,1111111m1'hm 

i111~,1L,01u'inrn,11iiaiir111~(Jl1l1\1rn5i1h\l1J:; tlmmLoM 'ltl1Juo,Ji1u-ihml1 fl11 1J1,tnu1l1Vl1lfl011v 

f.i',tt<1ill.ivhtmW11~tl~ 4.2.1-1 LLiadh11rn:;tavv1n11ri11-11Jv1'l1111JL•umiu1il·u'IJ,MtL1J'Ulhc11H~'l~'lu 

fl111lf'111:;1-1ii(,il 

u;•1fo lWifiimJU t1t1ftft10.fu ,foJn 4-2 

,\$/)t!{'MA\1 All ~;1(1~,fJ',AlJI M11ll(.~l,'J 



,1111i1m.,-/1111)w1iu,11),::11111im1j11inui1m11,1JMJ».1diif1,l111folm:nnl,.J11Mi1l,rnw,11 

v'1111ml,11mtnJ Jnriin.::u,urmw~tfo 1fo1i' ,iii V11in 

1'1n1t.1r1u11.1m1fl•1u1 

um1 ,i nnifo111uom::uvt1tJJl/'Jn::mvJ1if:,nnh-1l1b'h 

1) '.!JlllilJ1Qll{1111l'tl'.ll'.11fillll'l'lYlliliiui2St~an:Lfulliodar0 tU1J,1~1nrl1tl1i1ui;ihribjjj 

<1mil'ivn!1vh~di~a~VJl~v'i11JlVJilml1•ua~,iv1~·"111~vi1n111'lr11,n \ii'~1ru<l~ri1;,uv11vi1iHim,im-mn11'lum~11 

ilm1n1'lhm~~<1•1bttoi,1~>1J1J1Jn1,Lnv1l1\i11fJ1iin'l1Yl;,iJ~V11i,1J1l1vh (Unit Hydrograph) t\J1JlfilJ1rutl1 

vfl.1<1<1~~i1m;JlV11 rn u°5L'mJ~7LlV11fotVJilil1j\'li1111 

2) ,imw11m1mtiID'.J~u,am Boundary) ri·1miv11vi1·iHim,J<1 

,i11~Jiu1h~1h,1Liiu1liillann11u LU1J'UD\Jl'U\'lL1mil'llVJ71\i171iviw1h tD0~1nnm'i1~u1mhuu~rl11h 

\1')tJ/J'h-l'j~\J~l1llJYJ'lOll'l \ltifi1JEJQ/1\J'jt1ii'u11-il1Jri1,1,nU1liv1Elf1f)'j1[1 lvl(J\.nmtl'l\J1l-il1Jo7-llf1\J117liilJ\1,~11 

n\l~vi,1ii-rl'lll1:17l1_7'llihJn'l'j',t<1J'lEl1l'im~ri1JLiiu1h<1v1a,1 

'•:i¾ 

J'U~ 4.2.1-1 '\ID\Jl'll\llf11li\ll'l17ll\J\J,'j7lliNflruvlf11!1vl'l 

11}1})1 11tMiirw11 mrfil,wniI1 ,f'ufo 4-3 
A~l>!!< t.t-Wl:/111.¼l:1!-VM)I 1:1,fllVJj 

.:1ut1mn71m1,aiu,un::n11,hmfuiw;fou11,iJw1fvdniw·n,iitfow11,l1.:ln'1'lnl;rnmt11 

Jw1mhnmu1J v°JWii1r::c1t:iwow>:ii11ii11? i11i V11fo 

4.2.2 n11ri1V11J\11Li~1Jl'lln1ruflmn 

l'1J>1tJJ11/Nittrl~;{(l~7 

11m1 ,1 irm1nti111,1m::mroMm,w11wJ11h•.nnh,l,M 1 

n1'jri111uv1t",luu1'lJ'llEJ,mrurlm,n 11'lfrii1'lummm:,l'luil1nn11tlri1rnJ1i~lu-ti1,nl1mnn 

L\Jrnh,licy t11,mnnt1Jmh"~'jtl'J\J1l71mi·11ht1JIJ-l'1vl \ii',,Tmfhnrn1hi1~~n,JamJMlJ1Lvi1Jba11h 

'[1JjJ1-lt1m\ii',nci11ii~iTiun111~\l~Lii\ilr-mn1:m1Joiun11ttl~mmtl.i,1tl'l\J1l1vb1Jmn~~\il LL<1~tihw;nn 

11m11n11Lriml1vi1mrn"1hil-1.1·11JV1firw1rnJ~L1rn(i)7\J'Yl1fJ1l7 ~11rnii111t!limtintJr11111M1tl'1111l11u 

ri1,Lnut11 ;\',1Ymhwl'un11/.lm11ii'lM1V11J.i1.\'rfo:;c,{1J1J11uri1,1Lrh1t11 lth1fi111~~-)~lf1Vvl'i'l\J'lvlll'i 

'ilEJ-l'tt1,im,i11 i'.I YUL 2540-vtrL 2556 fiuutj~1~c,{u +53.37 11.1VJn. zj,ttl1J•iim,Jflij1'1.i~~1'j1\J1v11Ji 

tflui'.I ;u1. 2556 lv1un5dJf1111:n\l~llti-lu!lmi'.11i 2 mu1 \ii'~{l AEJ 

1) n5u1~ 1 : 11m11il11~u1J (bH1m'j1tu1mli,11nh1hh~1) 

2) n1n1~ 2: i1n111~111mlii-l\l1nb,'lvHhtl<11nLL.i, 12,232 mw./111 (0.142 au.1J.1i1nvi) 

4.2.3 m'lf11'jAm,n 

\l1m11mv1Jn11iln1,n\111n.iwii1,Ji1J flfl1lf117~,rt1JLllli<1:,n1lii~vi-1n·1'j1'ln1:11~n1h111 

ttl'1vutviuutrltil-iiL~1Jow.,nwY1ulliunrntJ~mmtJ,1,i1m,'j~\1Ju1l·1ij~~•li1,mtnvi{1J n·1u\lli\',\l1n~i1 

n11wu1111hi,111n11~1vh11M~1i1,li.\'1ui;i1'Vl1 l.iu111m1<1rm'itr1'j·1t~(i)'lfJlLU1J~1ao-lf1U11'11'17<1011 

v1u11 fi11:;J\u1J11uohu.mi~~l'11fl(l!i1fi1\ii',LL11\il,11Jm11,~ 4.2.3-1 u.i:;r.mm'iLtifoutvfoum1ttl~mJLltJ111 

'lJt1-11:;,ii'1J1l1tt<1v1,'l um11-:il1 4,2,3-11v1c1ii~·w11:;t~t1•1'11tll(i)\i(,i1 

1) 1rn1:,11·1mhi,~1n11~11·lilh'bJilr.mvi11;'i'j:;;\'u1l111-:i~o,11Jrl·11httl~mm,JM tUv-l\l7n 

tl'liJ 1onh~-:i~tJ auu111n l 1, 1 vh~1tlm mt.i~iltJ'ilJ1cu~ ,'iaum n tiim ifoun1nHmn11l1VJ 111 nvfl Via 11, 

1m1mi.,i~Jiml-1 ~wuuin'jtnwil-mwh-1 5-100 u 1iu11 i1tJ'imonJ1\llfl'ln~,~\ilil~1mh~1:;wi1-l 

90.4 141.4 <1U.)J./i1nil zj411~L-iluh'ii1 tJ'imClJll1V1<11ni1rh~~-lll'i1tJ1mrnJ1~'-:i11·mh~'h~vh 

fimii1,1nn l.w,J'imrn,l-iii,1~1:;u111aumrnnnh-:i11~Yl1 11ti1fi1ttFitifo,fava:; 0.16 tlfl" 0.10 1m,1 

tflmuJ1l1VJmn~~~l'l~wutln11tii.i'll1 5 ti tt11:; 1 oo i'.I m11rl1\ii'u 

2) 111nri<1n11'i\m1::11tJ1inoi1l11-1<11n~~mJ\'.Jm1trili\'ll11:,\1111, 5 100 i'.l 11u-i1 i1n11tnv1 

1l11111111Jfin1!10J:;~1l11w1i:i'uv1~, 1uohttmh~'17fl(l) 2 

'hiltJ~ 4.2.3-1 ll<it,11t1Ml'i,~· 

" ' ., ... 4"•" .J:: . vl7ltV\lN \il~llMl~f.Jilf11~1lfl'j1:;\lll11JV11J'lVl'lll 

u°5L1rurJ1t1\'li-111~m1J1.J'l1J'l,1011.iVJJimi \\',ii' tDt1~1J1n~'urJ7vih:;iii'u~-:i~-:i 

+57.028 iuVJn. ~,mrjil1n-i11:;\ii'uv1~~tf1u, 31 t1J1J~iti1011 t~ailtJ'imMl7\llfllnlVJ<1Mm ii-:ivh1vi' 

'bJmimm:;u1ml.'lJivfu tiiv11livi1i1Lriai:i'1J1iinru\ii',m~11 l.ic1111nr"11n111Lm1:;11 mrh i11tiii'u1h 

vi,1J~,Jlj\il1Jif,l1J-ti1-:i 0.70 1.04 lJJ\'l'j ~wufln11tn.i'll1WV117, 5-100 tJ Lllli1Jci1,hnmJJ<\n1:1rn:;'110, 

16'1J'j7 HE!.JP)rwu mJ11Ju1-i-Jl1 ti11jf1 4-4 
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.J iuifou I J1m1::1it1,m)::m1JwJnimn'D111uimJ1ii11lni1.f mfoforn1 nl1Jl1hf11l,1muff 1 

tht111nl,1mum 1Jmit1}.:-m1wvmSt:iu ,iinf iT,i ,J,,ii, 

i1nWJ1WM)nifm:n 

1md,11mifm11m11n:)/!Jt11mnn:11wJ1d,.,rmh1hi171 

n11vi1i1~Liil'l~uu~ rnui11T11 t thm1u-1rmvi1iiu'h 1n1~11u~lJ5lJ~-1ii1tl1 zj,it \Juf;u~~1 trn::'bli1 

r1am::Y1uiiai4u~·,pi·1111~1J~tl'lu1au tiia,111nvl11~~lJ'JJ11<1111'li,iaj,1::vY,1arju1J~(l, 

,i~t·io1·1p1·1111tl'1iimh,Ln111l1,mnnrnJ (miu111ua1,1vfonnl mr:h ~,fonru,h"1mn 

~1autlm1tiiv1'111 100 ti v~·,h11111'il"1~.'i1m~,Llim'.i1mth~mi:u 2 t'JJ11iiiLJJ1111 zj,fia-hliiij~mm~Y11Jmnun 

1vwif1J~\hvi111,1·nJl"1aj'iJ::LiiJiiilu1J~l1UJL~,ilaa11tnrnh Liia,,,nnrim:l'l\Jfl11lJ~'1'11El-l~ll\J'lnruii'iifh 

J·11ri·ri~v'i'lnl-Y11a,Ei·1-1tiirnl-1 zj.:i1wmiilmn1iT,mv11,n•iiL\Jmh~,1~v11111m-i·1.ia-1<111·1i·in·1~h,~ 

lLvimhdhnv11lJ1Iu½,l1vi1lJ1J'iL,rnL"1i1t1a1-1Ln1J\l1J'l,mri11 ci11ib1ajLUlJU~l1[\J~ 

hiihJ~~'U'l'UlJ!l'lflEJ!l~ 

,m1~½ 4.2.3-1 irnn1~'iLA11=1lr111=~rn!11u\>hlimi,~i'l1AIJ! 

mcil~ I : ilrnY1i1.;i'lUu 

1hftt1 I n111.mh 
ri11::ftuu1 (i1.·rnnJ 1'"1'i::n'unfi~ (11:nmJ 

5 \1 tO \j 25 \1 50 \i 10011 \110 011 

"(h)iJfrl S\Jil80 59.620 59.180 !>9.89() !.,9.990 6L7il 61.13 

tl1rJ(\1::,1·nnhu'J11t1ilmiuu) ;ao30 58.120 50220 58300 58,3,0 Y'-3il 51.56 

"4l1Uin\,UaJ111iirnh 53490 53.510 53550 53501) 53620 53.91 5360 

<01n1.1·mth1YiMnl 

n-HUn 2: iin11':i:::mmh\h'Q1nh1l'rh111ln1n11M ---

I 
1'1';1::t\\nh ()l,'Hll't) 

1hftu ,htnnh 
1hm\\mfi-l hi.1l1n.) 

5 \1 10 \1 25 il 50 i1 100 U 'dw .,, 
I 1,,ih,h !:i'JA80 59.620 S9JBO !:19890 59.990 61."1 6L/3 
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EXAMPLE OF REGULATION OF WORKERS CAMP  

To maintain order and prevent damage to the property of the company. Also, to ensure efficiency 
practice and safe in the hygiene and environment of workers. Workers must comply with the 
following rules. 

1. Workers stay in camp site must be employee of company only. Prohibit for others except get 
permission from project director. 

2. Workers must submit copy of ID card to register with camp site manager before stay in camp 
site. 

3. Do not change room without permission. 
4. All residents must keep their room and the surrounding area clean. Solid waste must be 

trashed only at providing area. 
5. Other uses of the room are prohibited. It can be used only for accommodate only. 
6. Forbidden to open shop or trading and open laundry shop. 
7. Do not modify rooms, including electrical equipment. If damaged, the occupants will be 

responsible. 
8. Do not connect water supply hose directly to the room. 
9. Car wash in the area is prohibited. 
10. Do not take a bath, do laundry, urinate or defecate outside designated area. 
11. Do not make any disturbance to others, such as opening loud noise of the television, the 

radio after 10 pm. 
12. Do not disturbing others such as watching TV or listening to radio with loud noise. 
13. Any kind of gamble is prohibited 
14. Drug use and sell including possess of illegal substances are prohibited. 
15. Forbidden to carrying all types of weapons within the camp area. 
16. Do not conduct illegal and inappropriate activity in the camp area. 
17. Firework is prohibited. Set up a fire in the room is also prohibited. 
18. Do not take company’s belongings out of camp site without permission. 
19. People without permission is not allowed to enter the camp area. 
20. Do not damage, demolish camp site fence or trespassing nearby area. 
21. Pets are not allowed. 

Camp site head will be in charged to control the orderly in the camp area. If any prohibit activity 
has been conducted, camp site head will report to project director to further consider proper 
punishment. 
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ih,::u1 uri';i;;i1nV1 uVl<'i o L o-uuo1::ii',-:.::1J1 uil..J'il1m1 ;Ta 'la ii', 
,nniiu,-rmhi..i (Cooling water blowdown) 1~d'.Ju.'hJ<n7JJ 
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m1'i1vfi 2 (Intl) JJ7V11nT'iUEhll1Hlltl::LLnbn-1cim::Y11J~sJLL1vlcfoJ,J Lff'i,lnTH'l'1\t~Vlft1lmnmfrnmtCilsJ ~1'!-l"JHJ7U fff'1~ 1 1:;1:1:;vi1ruun1'a 

'JJtlvlJ1ii'l c!TJJ..t!CilITTl'lff'.i-:'iJJL1'ilU.:: 1::r.JEJ,J 2 'i1111vl , 

f ;_::r~~~:Ji~~ir~l!~j~:~ '.'.~JiI:'.~~'j:~~~3~~,~:~~:t'.f~~~t~,~~;~~;~~~~~~!tE~~~;:t;~j~f 
2.3 v1mmmi,fr-:i&hi. (<iiu) - 1.r:r.Jn1Wia.J"ilvihKS11iawnibi-J,nn111,mclmuuh-.1'h~Wl'JJ8.J - mr:i1uf.1uf1tm·-.1m1· 

' 

ilJ1u 

1m-.1n1-, {Holding Pond) ,,ia,1i.J11J1h1::uwi-J'illn 
h;i'lvh'iJ1aITT:: (IPP} ria1-1-,::mr:imin-air".lt1J11lm 'Jltl.1vlf111).J'il 

" " , 
'lihtauni, 15,ooo au.:l.l. c11l-.l11nw,rfo,t.ri-a1vi'au1-J1'Cuu 

1 11-4 llt1::Giv1t-Jlfl~8-J'il-:i'l'il1v1KnHru::,n.1m11h~'.J.iv1tmr~ 

(Online monitoring) ~'lfil.l'i,Wl1l..llUU.07Yl-v1,-J (pH) 

aaniisnma::,nmi1 (DO) aamn~ (Temperature) ILt1::~1m, 
' " ll,'h~rh (Conductivity) (Lviam.Ja;iiihuh TDS) ria1-J.,:-.JJ1u 

<1-.1,ht,un'lm ,, ,, 
- 1 fl">-Jn1,Ylcl-J"ilvl 1~filiawmhf1,1~1n;;1-'I a~ lfilL'JJaJ-,~'ll'lw~ 1--=-J1~EJ 1uv11-1~t fl,.Jm, 

,\nlUU (Emergency pond) tv1ma,ifoil1i-1-.1'il1mrn1'cimri'l-i , 
l,;i1lYlvh ,hwm 1 lia 'JJU.1vlffl1J.l'il'hi,t',rnni1 15,000 i'lll. 

' 
:!.I. a1mww.,,foJ1fi'.,,'lv1ar:h,1,l'au 1 1-u mt11(l)•ffilWUi1 

T1n1mmi11,riatilii'il1nl-,-J'll~'Vhijfi1'h.l1ihi1b.Jv11m.h::m\i! 
' m::m1..,~v1a-rv1n-n-l..l ,\JJU~ 2 (1~.ft. 2539) Lm;in1,i;ia;i 
lli,'llla::&-.'lm,1½ti.J1ll'lvhthn11U(l)11a')l1.\a!.Jtl1'Y1-Jl\i;l:: 

,::JJ10'1'1ff ,i efl-J n cl1 'l <l .;J citi 8 wn .hi H1 nv. cl 
1J 

'Vlria1ilnumamr'i1m11m,1111l'Jli.lfo1.h-Jr1mmmilr\.;i'il1n 
, ' ' 

/l'l ~ CV_,. 

(mm,1cy in?\fi'lfi.,iJ) 

~1mwuci1m,1 

u1-J11 ITTll~~lITTl-101,liI "lv\\:: 1::£JuJ 2 ~111vl Tlll11fllJ 2558 

i-,,!1 67/178 

- v1aav1-:;::u::nmohd'.hm11. I - u1,%ri .nuav11.,1111mw 
' 

1w1.1;; ,::m1,1 2 ~1nv1 

- ~rnam::u::n<11\ii1ti'.iiim, I -u1i.+Yl ITT,W(l)ITT'Vlm,JJ 

,I 
1!J'll1l 

' 
1wu:: 1::tJa-J 2 i1nv1 
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m111"1.vf 4 (Gla) m~rmT:r~v1<i11JJm1,:ifft11J~~m::r1u~-.1LL1<iii:¥mJ 1m-:im1aTuuv1m1-rn·rnJ1fonnu<i1-.1 ~11-t."JH.J1tl Yl#-:i~ 1 "S::~::~1Lit"Um"S 
' 

'1Hh'.l1i'-s~Y1 E!''J1-l.EJ'1l"11'Vlm"JJJ h,m::: j:;tJa-:i 2 ~1n<i1 
' 

3. vH1~1l1l'Ut'l (008) 
1 

2) m,'il1,Ql~ mrn'l'IJ,if ,,111 t.l'V\ i,1c.hurnnh1Jvrn~'1 I - m,'il1v11Jinmi.im~mhn,1 (Holding Pond) 
., 

- L~sm1::Y1f,1 

L\ol£JJJ~1"1fii.~v1,-:r\)crnu 1l~mi av1·.nm,1lvrn, unmnii, ' .,, 
pH, BOD, COD, DO, TDS, SS, Tl<N, Oil & Grease, 

Total Iron, .~cit1cJ
1

hvf, rrnElhvf Lfiumri7fli:lEl~n. 
'U 

,fafmciiii'h:ivf. l'lau-:fuoa-1:::, 1:?i:i1hfof. ~nn.h:::nuu 

'1'1ucJc1, 
1l'lfrn1lu<ii LLcl:::Lc1'V\:::'V\un 'lvfari Pb, Cd, Ag, 

Cu, Zn, Cr6+, Hg, As, Ni, Al 

3) 'i1 J1 'il 1" vi 1.Fhn nm i:l::: i'l n l:Hlb::: aml&l 'lJ 8 ,nr 7 l ffo ,n n 

h,1,11w;i1,i <J ril'i,i 1
li.Jli11Jv1EJ..i,:::uu1h1J<i11-til€ru 

c1,unc11.JY17,1~1ll11'1 Tv1uiiv1'Jlufhhm,m1'il1vl i-od 
pH, BOD, COD, SS, TDS mi::: Oil & Grease 

u'-:tnm Inspection Manhole 'lltl-J h,1,11u~til'il·-1 - Liiiuuci:::l'lf.J 
011Lih1m, 

- u~iJ'ri crma'ila-1v. 111",JJ 
' 

h:;i.t::: ,:::mh'l 2 -;i1nvi 

- u~'IJ'Yl cl,Uu'ilITT'l'lmw , 
h,m:: 1::ua,1 2 :ii1nvi 

4) vl'n'il1G\cl.,nl.HlL:::ffJJlJG\'U~--.J-(_C_o_o_lin_g_b_l_ow_d_o_w_n_r·~·-ri~~i,:::lJ1rJU<l~nJ1i.J,l1nl'l'1\lvh~~;lEJ'1l;.;:,,n~:;r~ ~~~-~;·;~t~-·--·- - 'lJ~H'Yl a-1uuG1a-1'V\m1JJ 
' water) ']JE),j Lm,1m,h,1'lvlvhacl1::: (IPP} 1uv1"Jf'¾ pH, 

BOD, COD, SS, TDS Llcl::: Oil&Grease 
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APPENDIX 3U 
DETAILS OF DRY LOW NOX COMBUSTION AND WATER 

INJECTION TECHNOLOGIES 
  



Dry Low NOx emission technology 

Feature of DLN Combustor 
-In conventional diffusion type combustors, fuel is directly supplied to where combustion air is supplied. 

-On the other hand, in premixed type combustor (Dry Low NOx combustor: DLN combustor) configuration, 
combustion air is supplied at the swirler portion. Since combustion air has strong swirl, fuel and air deeply 
mixed. Therefore, quite few NOx generated in premixed combustion. 

-In order to stabilize their flame, small amount of pilot fuel is supplied. 

Features of DLN is as follows 

(1) Pre-mixed combustion enables Low emission 

(2) Small pilot fuel for flame stabilization 

(3) Advanced cooling technology to reduce metal temperature 

Dry Low NOx emission technology 

Principle of DLN Combustor 

DLN (Pre-mixed) 

(1) Pre-mixed 

Main Nozzle 

-NOx emission generated by combustion is dramatically increased by higher turbine inlet gas temperature. 

-DLN (pre-mixed) combustion has high-Potential technology for low-NOx combustion. 
Uniform and even combustion can be made by mixing the fuel and air uniformly before reaching to the 
combustion zone, which enable the very low NOx emission combustion. 

DLN (Pre-mixed) 

PREMIX 
NOZZLE 

® FLAMMABLE RANGE 

Diffusion 
Combustion 

~ Pre-Mixed 
~o~ Combustion 

Em1ss1on 

Low<-AIR RATIO--> High 

NOx EMISSION CHARACTERISTIC ----===============-----~=~~=~==--~~======-=== 



Introduction of DLN Combustor 

Water Injection technology 
-In fuel oil firing, NOx emission is higher than fuel gas firing because of local temperature of flame is higher. 

-In order to reduce local temperature of flame and control NOx emission, water injection is supplied for DLN 
combustor. The water injection flow rate is controlled according to actual gas turbine generator output. 

Fuel Gas 

Blue Flame 

Local Temp: Low 

Local Temp: High 

E 
0. 
-2, 

X 
0 z 

Spray water functions as atomizing 
optimization of the fuel oil 

Vif-f1t2r ir,it:c£ion 
Combustor Nozzle l /4· 

--•"",.., .. • 

NOx Characteristics 
vs Water lniection 

Fuel Oil 

Low.-- Water Injection Ratio -> High 
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APPENDIX 3V 
CERTIFICATE OF AIR POLLUTION ABATEMENT 

EFFICIENCY FROM THE MANUFACTURER  
  



26 July 2016 

Gulf PD Company Limited 
11 '" Floor, M. Thai Tower, All Seasons Place, 
87 Wireless Road, Lumpini, Pathumwan, 
Bangkok 10330 Thailand 

Attention: Mr. Jirapat Archalaka 
SVP II - Engineering Department 

Subject: GPO - Pluak Daeng Power Plant Project - Air Emission 

Dear Sir, 

GE Power 
Rachata Sankhavanija 
Commercial Leader - Asia 

25th Floor CRC Tower, All Seasons Place 
87 /2 Wireless Road, Lumpini, Pathumwan 
Bangkok 10330, Thailand 

GE are pleased to confirm that the following air emission limitations will be met by our proposed 
combined cycle power plant from minimum generation load (375MW of net combined cycle block 
output) to base load: 

Gas firing operation: 
NOx: 
S02: 
Particulate matter: 

Oil firing operation: 
NOx: 
S02: 
Particulate matter: 

not more than 59 ppmvd 
not more than 10 ppmvd 
not more than 20 mg/Nm3 

not more than 99 ppmvd 
not more than 20 ppmvd 
not more than 35 mg/Nm3 

[Figures for NOx, S02, and particulate matter are expressed at 25 deg.C, 760 mmHg, 7% 02 and 
dry basis.] 

Sincerely yours, 

Rachata Sankhavanija 
Commercial Leader - Asia 
GE Power - Gas Power Systems 



APPENDIX 3W 
LETTER FROM PLUAK DAENG INDUSTRIAL PARK TO 

ASSURE ABILITY OF MANAGEMENT OF WASTEWATER 
FROM PLUAK DAENG POWER PLANT 
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OJT'l1'1ri 2 (liia) 1.110l'l"n1'l'U8~11llU.it:lLn't'JJ>litm:l'llJ~~U.11il;lalJ Lm~n1'la'1ll~lilil7'1'\fln1.11Jit1nLL<il~ ihU.'JJtJ1tl flf~fi 1 "l::s::~1L¼~fl1''l 

'Jltl~1J1~Yl ll1ll1lli1Wl'l'\n7Wh'illl: ,:mH 2 ,hnvi 

v11~n11vi'o-li!ILil~!llJu: 11ii111aallmnvLmo.jjo 
1:1JlJU1lJ!IJ1Lff!Jfi'ii1LilllLfia1'1i'.;.UJ11tl'1i1Liil.n11LLn111 
'lialJLL'lllJ11'imll~u1-1lmitti'111-1iiL~a~lln-nuLfl~a~iiam1v1 
LH!J'l'\1!J 

a-mmrn 

- n1111-111h'1v11.n11iim1fl'ilv1-lm·ta~LiilJa1n111 ll1::Lnn . tia11ll1~J,i\', 
Low speed surface aerator 'ii1in'l-l 3 Lfl~B~ 1J7L'Hl~tia 

11ll1•J1ii-lm!l'l'\<l~m1u11J'il J.if..raon1t1Julvi'aan11uul11 
iill1:iininTrtt1-1m1u1u,1iifoii.;1111 faua:: 70 ITTl.11711 

1a-l11Jfi,iTiaii11•11vitv1 so iiaani1J1i111 Lrn::v1t11ml'nhil~ 
mrma~m1Lii~a~01ir,::iM1ii1afi'ti.iLrh115 Sialin11.11li1n 

sJ m-.i111m1li1n~,nn 1~ lrlvh 
-1m•m1b-ltvh'l1li111: (IPPJ fiLiT,m.f•11-11m-l011 vi'a•ifl1n1i -h,'twihli111:: (IPPJ 

tiawnJ,i'l, {Cooling water blowdown) ua::tia\Znlt1i\,,inLall 
(Emergency pond) ~WlllTilJ 3 tia u.,ia:tia111-11'ilfl11ll'!'W 
1foun'i1 15,000 au.lJ. 111mw10-lfolt,il,tv1aci1,ll'au 1 'lll 

Lvia1wfuii',1:111uii-l~O'l'\OllBOLEJ1Ula:lt11:111ail,mn1'1lJO 
taJ1LYi1iTll riallTI1JTilJa1\jtiawnJ,i.~m£MJO-lL!mn11 

{¾1m'1iQ! flntITTflnil) 
~umuihu.1;i 

unin ITTU~'ilITT~n'frul~ 'l;tJOJ 2 'i10~ ffl11m.1 2558 

·rnt1 64/178 

- 'i1aam::u::L1,n<1i1dh1n11 - lJ'1Bn ITTll~flITT\mmJ 
h~1-1:: 1:ua~ 2 'ii111.i 

- !laam::u::na1,i1Lii1-1m1 - lJ7Hn ITTll~flITT'l'\OTTlJ 
h;m: 1::aw 2 'ii111.i 

&Ji1u.1tyn1 
ti~lin mAiiA~'3l110ilou\'11u iirifl 

m11-,il 2 (vi.1) 1.11,rm11iJa~nmL<1:un't'JJ,rnm:m1i~LL1~ciau 1m~m,a-1u~~.n'l'\m11.11.i,nmL~.J ii1u.'Jla1u r1f~~ 1 1:s::~1n1'1l>m"l 

re--;-::-=== 
'JJcl~lJ1,rY1 a'1ll~~in'l'\n111Jl'l'i11-1!: 1:ue;i 2 ,hn~ 

- m1nT'! iiITT:: (IPP) vi'a<flflll1Lfl10-l!ln,-rqi 
imHll:lllJlliilt1fi1a.ilmwi {Online monitoring) i111it fi1 
1n11JlUlln"!iHh1 (pH) arunnli (Temperature)L1a:fi1 
mnb'lwi'h (Conductivity) {lfia~lla•Li'.l1-1fi1 TDS) u1nru 
tia1foii'1fi1 {Cooling water blowdown) 1101 LflHn,; 

:~:~~~~li::a~::~a:~:;;::;:EJ11ll~a tllifo~llU 

- l!11-l0Tl"hilvli'hli111: (IPP) vlO.J!l1lJf!lJa'm;u1:111Jllii'lla;J - h.twi'hii111:: {IPP) 

J,r-111ai'l;i,1n11aviiiaLa1-1ua::it11::1J1uii' •• 1n11iTa1aJ', 

,1ntiawnJ1fi1 (Cooling water blowdown) 1'1i'Li'.11-1'lllv11lJ 

ti1:n,flm::nno~!IITT'l'\nTTlJ "lJlJf'I 2 {Yl.fl.2539) ~,H 

n1'1'\llvlfltll.i"n1:tm:'lla,\t1i'l1~1::1J1uaan.1n11.-l1'14 riai. 

~,,:n11J11111:u1uaann1u1-1anlv11am111olw1h1im: 

(!PP) r:i11-11:1J11'ria111111mi.tia1Znii'1i\';ih1'll'lil1'lla1 

1man.,lvi' 

(U1m•7ry AnifITTflai1} 

'JiuUDUfrU\1~ 

ullin tr.i"~f!a,~nnJJl-r:uu: 1:00,1 2 'i,ri~ 'fiWl1fUJ 2558 

111,1 65/178 

- v1aam::u:na1<1i1Lii1-1m1 - lJIBY! ITTll~!IITT'l'\OTTlJ 

h~ll= 1:uao 2 'ii11101 



Gl1'l1,lri 2 (liia) lJ1vl'in1'l'U!J-3f1U.Llia:Unb1r-rnm:'Yl1J~-3LL1vHialJ 1m~m'l'<l1U.~Glfl1'tlnm.Jtla1ntLvH ITTU.'JJ[l1[1 ,l~rt 1 'll:tll:Ol11ii'll,n1'l 

'JJ1l~1J1Hl'I ,rmaY1fl1'>1ffl'llJh'ili.:: 1::mH 2 ,hn.i 

- mtiHian1:1ru:l'!l.Juihh,:1J1uri,i'lla•111~m,h,i'll'lrl1a111: 

(IPP) ii,hdhun rn°r12nv1,J1 lli11lJlh: n .. rn,:Y111 ,i 

uv1a111n1,1J ;iuu~ 2 (vul.2539) 11a,in1wuv1,1rnan1:1rn: 

~a,iJ1if,iil1:1J1uaamnnI·m1\l t11•fo,,im,11,i,1'lrl1aa,: 

(IPPJ iJ,m,hlliiauii'1if,iaanmu\lanl:1,i11'lrl1 riall,:1J1u 

aaliawmi'1if,i'lmlill (Emergency pond) ,rn,iha11'lm ua: 

hnm,n1,h .. hlrl1iia1: (IPP) !i1LU\ln1Wnl'llllfull;• 

an1:1rn:a1J1J1iii'11:1J1uii,i~iifi1.iillLnrn'lfmm~\llv1u1'!1 

111n 'llia11111nunl'!ltlfull1•'li 1mm-rn11I 1 .. 'lvlmlhn: 

(!PP) \l~91L<illLfl~a .. Li-:ia!i1iu\ln1wnl'llllfull;•iin1:1rn: 

01J1J1iJ1,:u1uif,it,Iiifi1a~1mnm'l11J1911!7lln111\lqi 

• 9lllili1,:u:na1!i1Lil'Un1'f • 1J'~li1'1 il"l\l~i1l'f1l\OTIIJ 

(\11UIS1'1J Hn<ii\iiia,l) 
~u"o11D1u1,1 

lnlin n.1u.~~un\-1nn:uin,.i.:; 1:nn,1 2 -.j1f1f! Jfu.T1f11J 2558 

»l\1 661178 

1'f'illl: ,:ua .. 2 ~111.i 

rl-l~O .................. ·········~·-· 

1n1-,1,1rl 2 (liia) ll1.i·mTi-il1Hnm1a:L1ri1.'llr-mm:'Yl11~~u1v1aolJ 1m~m-i-a1u.~v1a1">1m'l'lltl.i1nuv1~ ~1U.'ll!J1!J Tl'f~fl 1 -,::!J::Ol1tit'll,n,-, 

,...,,..,..,,.,.....,..,.,.=:=~ 
'JJ8~1J1H'Yl <11U.~Glfl'l'tlffl'l'lllnm:; ,:ml~ 2 1hn.i 

1m,in,-, (Holding Pond) L\~a;a,ifoJ11:1J1uif,i;nn 

1,,i'll'lrl1aITT: (!PP) riam:1J1uaan~111uJJL111 'll\1191!1111l'l 

't,hfoun11 1s.ooo TI1J.1J. a11J1,maoi'ui1if,1iar.h,11Iau 

1 ·fo ua:ii.iialf\1aom'l'il'lGlil01:1111:l'!IJlmJ1ifoa,il\lmi 

(Online monitoring) vl'l!Ufl1fl111Jlillln,v1-fi1.; (pH) 

aanlaL'il\lB:a1mii (DO) ~1111lJJii (Temperature) LLa:,hm, 

it,11'lrl1 (Conduclivi\y) (Li-:iau,Ja,Lilll!il TDS) ria'U,:1J1U 

ao~'>UJJ1m 
- 1mom,vi'a,ii"11miliawnJ1ifo.1nvmmimti11'JJa,i{,oll'lm - mu1lli{'lti!fo,om, 

'lmliu (Emergency pond) Li-:i,naofu.J,ii',.1n11a11limiill 

ho\Ylrl1 -a1t1'>ll 1 tia 'll\l1Glfn11l'l1lhl'auni1 15,000 au. 

1J. l'f11J1,t11ao11JJ1ifo1iati1oit'au 1 'l\l n;ruqiTI,l'llJ11 

'l rum mi' 1\1 ii mu\l'il7n lro \Ylrl1ii!i, 'lliiilu 'lll1n1Jtl-r:m11 

n-r:11no~9ll'!1l\nnll uuufi 2 (1•1.11. 2539) 1!110n119i'ao 
uioua:ion1,l11'11011'lvhn1n1mm1a-:i,Jliamf1ii,1Lrn: 

1:u1 U .J, if HlO O li11 TIO ~till Yin ii,fi O'il1 Ol\ a 

11aa1ilu'lmiimi-:la,l1m,unl'llllfull101Jmnl'lil'1iia.-in 

• /0C>'t.w 
il-l'lfi) ···········-·-·-·-·--~---

(\41tltY1ty f1nifllflai1) 
~;JDtnhu,'i 

tnlin ff'Jl\~~ITT'nm:iJJT1~ ,::no-l 2 i11li1 iu'11fl:J 2558 

ml', 67/178 

- ,;ii;rnirr.:a:na1ii1Lii~nT1 ~ u7lfn ITTU~q)a,1-mnu 

l'f'il'lt: ;:uao 2 -.111"1 



2.3 l'!mmvm1ibiiiu (via) nomim1hl,nnh.J\1'lrh~iiilru111 Iiimi:~1nau\1.hi1u., 
mv111h.JL1'l-rh~Lil11i11u1qi n~nb'l'l'lvh'li.ia-umaurfbJ 
fln1mvnh1:u1vfi.Jihn\llJ;.,,1,11li h.Jl'l'li'h,:li1n11 
nam,;;11,11~a.J ria11ln'11.Jll'lvhvi1Lli11m1urfl'lliia'ltl 

- lt1Laa,1nmb!J1'la<;)/vl'11rl511 ~ fi1nvlif11111u111Im.Jn11 - h-i\l'li1l1liITT: (IPP) 
h.J\'l'lihli.,,: (IPP) .:,1a-i=mm:mmun1JJ1,liui.t1 
U11Jil!J.J1:Ulllh1JiiJ11aari111na1.J'lJO.Jlfl1.J011 
7) 01n:u1mt1i'lo«-i~i1'11J{l1m 

- 011.:u1uJ1ri-imana-ifi111m'lti1uv1a-i~i11uJJ'lmtw1b-i - mu111vl'11rl1m-imr 
q,;ir-lt1. (wq1:tmflll-via1111J) Im-in11i11-ivi1Lli11n11mll 
~~ ~ ,,;r , 

'll\1>1011 il.J\1. 
1) ;;fl#.J Flow Meler 1Yloi.i5flnm11:u1ult1f\o J,d 

1hn11.i5fl11n1=u,mi',i-imun;i.J011ti11Jflao.m1u 
11lm\1i1ii111,111 ammtnLlJvl1/1\I Wl\\foJ,r\'~.,n 
tiorl'mt1ri.J'llil.J I 10 l~Y11 ti1n11v15v111m=u,aJ1il'o 
'lliLii11 15,000 ij0lJ1flllLlJfl1l'l\l 

2) tLi.J OlJGl. lJ1lJU1.JW1 n11•muii-i·1h.JL1ll11tlJ1!Jlt7il'.J 
'!looimon11 

\ 
/ r-v j~ ·····----·­

(U1Ul'i7ty flniffiflai]) 
~fu1rnuil1u1~ 

u'hrn i'OU~flff'l~nnulr,rn:: -n:ua;i 2 ~1Jlfl fu11flU 2558 

\\141 681178 

- ilROvl1:!J:na1vi1Li11n11 - lJ1~n ifl\l~,lifl\\OTTlJ 

I .. 11: 1:ua-i 2 11111,;i 

- <naa.i1:u:11a1,h1l\11011 - u11¥11 ITT\1.~flITT\\mW 

h,11: 1:ao-i 2 ~1nfl 

11hu.1rym 
u1,;-11 mAiifl~-3n1v1ilmJlnu 'i1flil 



APPENDIX 3X 
CALCULATION SHEETS OF THE PROJECT’S 

WASTEWATER HOLDING POND AND COOLING WATER 
HOLDING POND 

  



74m 

som 

COOLl»G WATER HOL[m{G POIID 

S=l/2500 

12m 

[;J 
A•A SCCT10tl 

5 .. 1/500 

jPRELIM!NARY-SU6JECTT0cHANGEouRINGOETAILEDOES!GN 11001 TO!!£ usm rOR CID.'STRVCno» 

Cooling water holding ponds capacity for GPD Project 

Cooling water holding pond -1 
area of pond bottom 
high water level from pond bottom 
volume from pond bottom to HWL 

volume above pond slope 
total pond volume 

Cooling water holding pond - 2 

area of pond bottom 
high water level from pond bottom 
volume from pond bottom to HWL 

volume above pond slope 

total pond volume 

90 X 63 = 

5,670x 2.8 = 
(2.8 X 3) X 2.8 /2 X (90+ 63 + 90 +63) = 

15,876 + 3,599 = 

(90 X 39) + {(90 + 53) / 2 X 35} = 

6,013 x2.8 = 
(2.8 x 3) x 2.8 / 2 x (90 + 74 + 53 + 50 + 39) = 

16,835 + 3,599 = 

5,670 m2 
2.8 m 

15,876 m3 
3,599 m3 

19,475 m3 

6,013 m2 

2.8 m 
16,835 m3 
3,599 m3 

20,434 m3 

GPD Pluck Ooeng Power Pion( Project 

Cooling Water Holding 
Ponds 

Plan and section 

> 19,000 cu.m. OK 

> 19,000 cu.m. OK 

2015/04/1"4 



Gulf Pluak Daeng Power Plant Project 

Capacity of Waste Water Holding Pond 1 And Waste Water Holding Pond 2 

Each of the waste water holding pond Is designed to have a capacity of 1.5 day wastewater holding, 

or 75 cu.m./pond. 

Dimension of each pond as below: 

6m 

Gm 

Waste Water Holding Pond 1 & Waste Water Holding Pond 2 -Capacity Calculation 

Width 6.0 m 
Length 6.0 m 
Depth 2.5 m 

Volume = 6.0 x 6.0 x 2.5 =90 m' > 75 m' ... OK 

~~ 

0 ·, 

~: fJl) 

J: 

--:;:-:::::,.o..:_.;::.....,,_.,_ 

,Jl<iiu\u1n111nn 

,h:u111>1,nlln l"l,J..iry 

·fo::n:imTn, 18 Ji.n, 2557 Un .. uuno,'l a ii,n. 2562 

,ei ,,,. 
; 

;L._.f•--
,.,unnn-i'>n-.n• 

~ ~-



APPENDIX 3Y 
DETAILS OF WASTEWATER MANAGEMENT SYSTEM OF 

PLUAK DAENG INDUSTRIAL PARK   



f11f'le.Jtnn 2u 
'V 'V 

QJ O ,,. 

'a~'U'Uf11'a"~f11'a'WTVl-!J 

6lJeN€11'We1~€11'Vin11llthnn bb~.:i 
q 

., ., 
(1) 1~'U'Ufl11~~fl11'W1~-:ioilel-:l~'"J'WB~~1Vlfl111Jtl~'"Jflbb~-:I • 

?l1'Wel M?l1Vffl'a'alJ'Uff"J flbb\91,:JA7\91 n1'HU11 '<i1dh11 b~ mn \9l~'W?l ,:J?l \9l'U'a~mru 1,853 i;l n'U1flf1 
'I 'U 'I 'U 

blJM'a/l'W 1\9lc.J'U~mru\97,:inl;l11'a1lJtl1b~c.J~bfl\9l~'W'<il1n1m,:imdh,:i1 '1-'JvhB?l'a~ (IPP) bbJ1 200 i;jfflJ1flf1blJM'a/ 
'IJ 

l'W 'WeJn'<il1n-d'V11,:im'W eJM?l1vrm'aw1 cJ ,:i 1~eJeJnbb uu'a~uutl 11.J \91J 1 b~ m11'Wnm,:iV11,:i~hm~ ii~ m~ru~ bu 'W 
' 

'a~'lJ'lJ'll1'U\9ltl1b~c.J'U'W\91M~neJ'Wb 'i ,:i (Activated Sludoe) 1\9lc.JiJA11lJ?l1m'at11 'Wn1'a'll1'U \9ltl1b~c.J 1~?l ,:J?l\91 
::, 'IJ ' 

'IJ'a~mru 2,000 i:lf1'lJ1flf1blJM'a/1'W 'a1c.Ji:l~bBc.J\91.ff'WMeJ'Wn1'a'll1'U\9ltl1b~c.J bb?l\91,:J\97,:i-atJ~ 1 bbi:l~eJeJrnbuuueJ 
'IJ 'IJ 

Vf'LJ1,:Jtl1~,:i1vril'U'W1\9lrl11lJ'<il b'Vl1fl'U 46,000 i:ln'lJ1flf1blJM'a 'a1c.Ji:l~bBc.J\9lbb?l\91,:J\97,:J'aU~ 2 
' 'IJ 'IJ 

RNPiENV0RT5956'1'02809'RT1008-flli'H·Hl1f121J Vl'W1 1 



· ,i::nvuihuLt\u 
EXCESS SLUDGE 

14.63 t\U U/~\.I 
SS = 8,500 mg/L 

~~~tlt.l~tflll\.l 
(SLUDGE DIGESTION TANK) 

1~v~1u~ntiu1~1Mtlti\.191::neu 
(SLUDGE FEED TANK PUMPS) 

i~uti\.l.i::miu 
(SLUDGE FEED TANK) 

ll61Je, 
(POL '!'MER FEED) 

1111euf1.1"::neu1~111'11n4191 
(DEWATERING FEED PUMPS) 

l~!l-fflMI 
(BELT THICKENER} 

91::fltl\.llli4 
(DRIED SLUDGE) 

i ~t'n{,uncunn • 
(dispose by third porty) 

L~!l-M!fl91Z:f1?l'U 
(OEWA TERING DEVICE) 

- BELT PRESS -

~-- --,----' 

M,!1t11i½mLrJn,iznnu 
(SEPER A TEO WATER SUMP) 

Ll'l?!l~lJ'u,!1L11' 
(SEPERATEO WATER PUMP) 

2,000 llUU/-,'U 
BOD 500 mg/L 
TDS 1,000 mg/L 

{14nunw1L!e 
(COLLECTING TANK) 

11'11v~qu\1'11ffo 
(WASTEWATER TRANSFER PUMP) 

RNP/ENV/RT5956/P02809/RT!008-fl1fl r-l 'U1fl 2'1.l 

ti4LLr!flfltfl!l'U'11'1ln 
(GRIT REMOVAL TANK) 

fltfltl\.lt11\.1Li\\.l 
EXCESS SLUDGE 

llltfltl\.l ff ~nflu 
RETURN SLUDGE 

ti~L~1Jtl1fllfl' 1 
,----C><J-----rAERA TION TANK 1 

111::ne\.lihu~u 
EXCESS SLUDGE 

111::nvuci~!tJ 
RETURN SLUDGE 

li~L~!llfl'lff 2 

1----D<CI--I~ (AERATION TANK 2) 

f4i.J!UC'tn'l'IU7Ltl!l 
(EQUALIZATION TANK) 

ti4t!U91::fltl\.l 1 
(SLUDGE SUMP 1) 

tl~t!\Jfltfl!l'U 2 
(SLUDGE SUMP 2) 

37.75 llU U/ 'U 

Ll'lin~1tn1'1t!tNnuu11'111flt1 
(RECYCLE FEED PUMP) 

tiv~mt 1rieu;l11,~t1 
(RECYCl..E FEED TANK) 

uv,J!ua'mvnf,~ 
(POLISHING PONO) 

~111t!nui11tt1::t11c,n1V,u 
(CHLORINE F'EED SET) 

1-11\.1 

~"111~1'dOU,Qltnllllf1 
(INSPECllOH PIT) 

{1~"~14'n 
(DISINFECTION TANK) 

tiv""..m,~~ 
(HOLOfNG POND} 

50'4.00 CUU/.,\.1 

415.80 QUU/'S'U 

LfiiM(l1J'1°1«~ 
(TREATED WATER PUMP) 

'Lfmw\'u,1J"tu lfl'J-3n11 if'lfl-111-w J93.49 mrn;,u 
----68-8-.5-6_ tl_U_ U_ /'fu.,...-;.-----1 117llJ1lJll 40,600 ~U 1l. 

,!11f!c,f',.hum·n'.ml111 
2,000 CU U/-,\.1 

BOO 10 mg/L 
TDS 1,000 mg/L 

,!1ii'1-ln!1JCl'1rn, 
68.12 DUU/ 'U 

t::trum~i!e~,i'u 
(PRE-FILTER) 

1::uu RECYCLE 

lf~L~U,f 1fl1!l4 
(FILTRATED WATER TANK) 

Lfl1~~tn1'1ufNfl:J~L~1JLeYl 
(MF FEED Pl.I.IP) 

~1aml!1JL.,;tl~fl'J~.---~-------, 

242.68 CUU/ UU1.JtlH>~QtL&PI 
(MICRO-FILTER) ,r,1111n 

ML~1J,f lfl1tl~~1JL!l,l 
(MF WATER TANK) 

Ll'l1~'l1J\t1unu1,i1e~nu1 
(RO FEED PUMP) 

111iv~1u'1'1-1,~uq~ 
(HIGH PRESSURE PUMP) 

'1',;111n 1tuu111e1irvei1l11i111 
415.80 llUU/,\1 (REVERSE OSMOSIS) 

TOS 2,819.3 m9/L '----~--~ 
'11e111ti .f Ill -1 

772.20 QU U/.,'U U1tl1~L'11JltlTI 
JOB.DO au u/,\.1 

TOS JB.O mg/L '------l~TOS 1,000 mg/L 

\!ii,~l~Q 
1,080.20 llU 11/., 

TDS :512.3 mg/L 

Lfl1&11qu,!1,,~1~D 
(RECYCLE TRANSFER PUMP) t(41~u,r,,,,,11~c 

(RECYCLE WATER TANK) li~1~tn1'1\ir 

1,111 llUU/,\1 

i1e1J1'11 
(1~"',::,i,~q~u) (CLEAR WATER TANK) 

~l!lR111t161.~ l!llli 

,h~ti 
'11f m7V'tt~{r.l~U'l71:Jl._:A 

i!,tl'~t1lU'tttlW \1'177~1..::A~ilFi 0 1;iu1:i~ .. cfA1'r1'..'1 

J11~r out1mn, uij,,: ,i 
J,9\'~•nm::: u~1'1!1t 0J1 

\ru1 2 



r SI 'J.I V 

"a'i.Jvi 2 : bb'U'U'tltmn~uu1.hu~tl1b~1:.1a1tmin-, 911Lb'Vi'U.;Jbb~~bb'U'U'tl!:.11!:.I Ue.J'Vitl1-,tl1-vi-, (Holding Pond) 'tleJ.;J6l'J'WeJ\9'l;'l1'Vin':i':i~'IJ~1mb~.;J 
'II • 

RNP/ENV!RT5956/P02809/RTJ008-mflHU1fl 2'lJ ww13 



APPENDIX 3Z 
DETAILS OF WATER DRAINAGE SYSTEM AND FLOOD 

CONTROL OF PLUAK DAENG INDUSTRIAL PARK   



2,1 2,1 

"a~UU"a~u1m.hbbfld1eJ-:in'Wtl1'Vi1:J.J6lleJ-:i~1'WeJ~~1V1n"a"a:J.Jtlfl1nbb~-:i 
~ 

J1c.l6,~bBc.JA'j~'\J'\Jfl7'jV!i.J1-n11 d~'\J'\J'j~'\J1ml1 bbf!~fl1JUeMn'Wt1Tvh:w'1leM?l1'WeJM?l1Vlmd:w 
' 

um fl bb~M 1 'W'lhl''il'U'W bbf!~ bde1i11A'j-:Jfl7'j t 'j-:J 1-wvh bf1~~'W"il1 m1 c.J-:J1'W fl1'j1 bAJ1~'Me-Jfl m~'Vl'U~-:J bb 1~J e):IJ 
' 

1A'j-:Jfl1'j?{'J'tJe)(ili;'l1V!flJJ:W'Ufl1flbbA-:J ~1'W'1Jc.J1c.JAf-:i~ 1, fl:Wrnvrw5 2559 ilA-:ii1 
' ' 

?l'J'W 8M?l1VlflJ'j:lJ'Ufl1 fl bb~-:J 119188 fl bb 'U'U'U8Vlt.J1-:Jt11 e-l'W~1:W fl'U'U 8 bn'Utl 1~'\J f!J~'<il1 t.l 8 ~'U ~ b 1 ru 
' 'IJ 

:'Ll~1A'j-:Jfl1'jM1:WA11m V1:1J1~?1:w'1JmJ fl~ru~nDtJd~ b 'Vl\31 -;;J1'Ll1'Ll 4 tle1 zj-:iue1V1tl1-:iJ1A-:iflG'i1111i1J1:W 
'IJ 

:'Ll~6'11Vl'fo 'je)-:J'fo fl1dd~'U1 t.Jt11'<il1fl t 'j-:J 1-w'W1'Ufl1 fl bb~-:J bbJ1 1~ c.J?l1:IJ1'jfl'je)-:J~'UJ1 e-l'U~ bf1A~'Lll191 
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,hlli'u STA '"1!JIJL'Vl'a 

1 2760 

2 2720.* 

3 2680.* 

4 2640.* 

5 2600 

6 2550.* 

7 2500.* 

8 2450.* 

9 2400 

10 2350.* 

11 2300.* 

12 2250.* 

13 2200 

14 2150.* 

15 2100.* 

16 2050.* 

17 2000 

18 1950.* 

19 1900.* 

20 1850.* 

21 1800 

22 1750.* 

23 1700.* 

24 1650.* 

25 1600 

26 1550.* 

27 1500.* 

28 1450.* 

29 1400 

30 1350* 

31 1300.* 

32 1250.* 

33 1200 

34 1000 

35 950.* 

36 900.* 

37 850.* 

38 800 

39 750.* 

40 700.* 

41 650.* 

42 600 

43 400 

44 350.* 

45 300.* 

46 250.* 

47 200 

48 150.* 

49 100.* 

so 50.* 

51 0 

d 
~111..:i'VI 1 

e-l6'ln1'afl1'W'1W'a~~'Utl1n1ru~1,:i 61 "l.lel..:1~'1Hfl 1 'VI-a .., 
-a::lli'mhamml,riJu-u -a::lli'tn.i1n-aruii ':i::lli'tn.i1mrui:1mn1-a, 

fa.1.'a'Vln.) 1f'l'l"~l71':i"l u.i=:'!Jftae1mhtl1 
(:u.'a'Vln.) (:u.'a'Vln.) 

62.07 62.11 62.11 

62.02 62.06 62.06 

61.92 62.01 62.01 

61.9 61.94 61.94 

61.82 61.86 61.86 

61.74 61.78 61.78 

61.69 61.73 61.73 

61.65 61.69 61.69 

61.62 61.66 61.66 

61.59 61.62 61.62 

61.55 61.59 61.59 

61.52 61.55 61.55 

61.48 61.51 61.51 

61.42 61.46 61.46 

61.35 61.39 61.39 

61.25 61.28 61.28 

61.03 61.06 61.06 

60.79 60.82 60.82 

60.57 60.59 60.60 

60.36 60.38 60.39 

59.840 59.89 59.86 

59.72 59.78 59.56 

59.7 59.76 59.52 

59.69 59.76 59.52 

59.69 59.76 59.51 

59.68 59.75 59.5 

59.67 59.73 59.48 

59.65 59.72 59.45 

59.61 59.68 59.38 

59.58 59.65 59.3 

59.55 59.62 59.22 

59.52 59.59 59.12 

59.49 59.57 59.01 

59.29 59.36 58.46 

59.1 59.2 58.38 

59.06 59.17 58.45 

59.05 59.15 58.48 

59.04 59.15 58.48 

59.03 59.14 58.46 

59.02 59.12 58.45 

59.01 59.11 58.43 

58.99 59.10 58.42 

58.53 58.61 57.86 

57.93 57.99 57.52 

57.28 57.71 57.07 

57.24 57.72 56.56 

57.25 57.73 56.63 

57.23 57.72 56.58 

57.21 57.71 56.54 

57.21 57.70 56.51 

57.2 57.70 56.5 

Vll.J1!.IL'Vl9! 

iii1LLVIU-lb'Utl:U\iltll'l<l€Mi:1161"J(l.l:; 1 

iii1LLV1Us'.lb'Utl:U\iltll'l<itl'1'1161"J(l.l:5 2 

Vl:U1!.IL'Vl9! : mru(IJ]1~~US1~1J'U.1]'Un7'lA1\J1(1.ldje)EJ-1b.iiln11rim,fovimrnv1t1"U'U~vl(rivl~'lcWiw1 

mru0m~vcilt1ffil'l~'1l71~biJ"Un1"JA1tnruL"Ui:li11m~uilnTlfltl<l~1'1'1'1tl<itlvlbU1'l LLadm-1m1ill71'l'l:51.J1t.l\l1t.J'ULL<i:;t11Y11 

mr'.J£1m-r,~t1ffim~nTma~v1at1m!1tl1 ,iJum'lA1mrub11m-r1dleiill71'lriei11~1'1vimrnv1LLi!h w;,:;1m-1m,ilm'l'l:51.J1cJti1~-hu@:;tl1vi'-1 .. a:; 

'i!v1auna11.h 
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~1Au STA iX1ai;ilm 

1 2200 

2 2150.* 

3 2100.* 

4 2050.* 

5 2000 

6 1950.* 

7 1900.* 

8 1850.* 

9 1800 

10 1750.* 

11 1700.* 

12 1650.* 

13 1600 

14 1575 

15 1550.* 

16 1500.* 

17 1450.* 

18 1400 

19 1350* 

20 1300.* 

21 1250.* 

22 1200 

23 1150.* 

24 1125 

25 1100.* 

26 1150.* 

27 1000 

28 950.* 

29 900.* 

30 850.* 

31 800 

32 750.* 

33 700.* 

34 650.* 

35 600 

36 550.* 

37 500.* 

38 450.* 

39 400 

40 350.* 

41 300.* 

42 250.* 

43 200 

44 150.* 

45 100.* 

46 50.* 

47 0 

., 
d 

\91111~'1'12 
0 <VO .c:11 2/ 

~s1rn1r11'U1ru1~~u'W1mru\911~ 61 6lleJ~V11fJ~1011ru~ 1 
5::Atnhtmvru;i,iu'IJ 'i'::A·tnhmrui'.i 5::AtnJ1n'i'Mf'l'i'~nw1 

(11."rnn.) Lf'l'i'~m'i'i (11."rnn.) 1ui::'lj\11~,m~1tl1 (11."rnn.) 

76.39 76.48 76.48 

76.33 76.42 76.42 

76.25 76.34 76.34 

76.12 76.21 76.21 

75.59 75.66 75.66 

74.77 74.83 74.83 

73.99 74.05 74.05 

73.23 73.7 73.29 

72.59 73.71 72.76 

72.15 73.71 72.71 

71.65 73.71 72.7 

71.26 73.71 72.69 

70.62 73.71 72.69 

69.89 

69.15 69.95 69.95 

68.41 69.22 69.22 

67.91 68.54 68.48 

67.64 68.58 68.05 

67.34 68.55 67.88 

67.02 68.54 67.78 

66.73 68.53 67.72 

66.46 68.53 67.69 

66.18 68.52 67.67 

65.93 

65.41 66.27 66 

64.73 66.01 63.74 

64.12 65.47 63.47 

63.44 64.8 63.19 

62.91 64.19 62.92 

62.46 63.51 62.67 

61.99 62.99 62.36 

61.58 62.54 62.05 

61.43 62.07 61.75 

61.27 61.67 61.39 

61.1 61.53 60.84 

60.94 61.37 60.54 

60.76 61.21 60.28 

60.59 61.04 59.97 

60.45 60.87 59.73 

60.33 60.71 59.48 

60.24 60.58 59.22 

60.04 60.46 58.96 

59.79 60.37 58.83 

59.56 60.17 58.9 

59.41 59.91 58.93 

58.95 59.64 59.95 

58.97 59.46 58.97 

'1'1"1vt'Vlei 

vimmi11m.J1.1 

vie1c1e1i1101.11.1 

Vll.11!JL'Vlei : mru<3rn1~ij5J~1J't.llti't.lfl7'lfi1mrnwm'.fob.ii'.im,tie111~1~vie1c1B\11(l't.l't.l'\li1llll\11~1mll7~'l 

mrum:i1v,ufoffiA'j~fl1'iltl't.lfmfi11.11rn11.111.rm,il'.iililfmriD11~1~vimmrmih Lbc1:::1A1~rrnilm1'l:::'IJ1tJl11W't.lllci:::tl1~~ 

mrum:m~~BffiA'i~fl7'jbl£)'lj\1108mi1tl1 ,ti't.lfl7';A11.11fU11.1arn1·1il'.iililfmnili1~1~Vlilciil\11bbl11 bbc1:::1m~fl7'j)Jfl7';';:::'IJ1tJtl1~1't.lllci:::J1i1'~bb<1::: 

'i!i11c1Dmi1tl1 
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,hii'u STA ~'lEllJbVl1 1::ii'1.nhamvru,r,p1u 1:::ii'utl1n1ruffiA1~n1ri 1:::ii'utl1mrulA1~n1ri 'VllJ1EJL'Vlll! 

(i.J.™n.) (i.J.™n.) L!ZlZ'lJfl<1eini1J1 (i.J.™n.) 

1 1500.* 63.92 61.18 63.71 

2 1450.* 63.74 64.05 63.66 

3 1400 63.56 63.94 63.62 

4 1350* 63.4 63.85 63.59 

5 1300.* 63.24 63.78 63.57 

6 1250.* 63.1 63.72 63.55 

7 1200 62.95 63.68 63.53 

8 1150.* 62.81 63.64 63.52 

9 1125 62.68 63.6 63.51 vieJ<IB\ilt'l'U'U 

10 1100.* 62.54 63.58 63.5 

11 1150.* 62.41 63.55 63.49 

12 1000 62.27 63.53 63.49 

13 950.* 62.13 63.52 63.48 

14 900.* 61.98 63.5 63.47 

15 850.* 61.81 63.49 63.47 

16 800 61.65 63.48 63.47 

17 750.* 61.5 63.47 63.46 

18 700.* 61.35 63.46 63.46 

19 650.* 61.22 63.46 63.46 

20 600 61.09 63.45 63.45 

21 550.* 60.95 vi1iiWU~viB<IB\il 

22 500.* 60.82 61.15 60.56 

23 450.* 60.68 61.02 59.88 

24 400 60.55 60.88 59.58 

25 350.* 60.43 60.75 59.33 

26 300.* 60.3 60.62 59.01 

27 250.* 60.19 60.5 58.71 

28 200 60.07 60.39 58.41 

29 150.* 59.92 60.26 58.14 

30 100.* 59.75 60.11 58.26 

31 50.* 59.16 59.93 58.31 

32 0 59.15 59.32 58.33 

'VllJ1EJL'VI") : mri'hi,rm,uS)~UUbU'Uf11'ifl1'U1(UiUBtJ"'Wi'lrmriB<1foviei<1B\ilt'\'U'U~\il\ll\il~'lcJ,l7~1 

mri'.ir1m;·,.i'.ii.lwr1·:m11:;itlt1n1'ifi1t11rub<1m;·;uieiilm'irieic1'51~viei<1B\ilLLii'1 LL<1:-;1m"m'iilfl1'i'i:-;1J1tJ1l1l'lt1ll<1:-;J1ii'~ 

mri'.iam;~~i.lIBA:;;~m:;;LLi;J'jJ\ilfli.lfliB11l1 ltlt1m'ifi1t11rub<1m~uieii'lm1rieic1'51wieiaeiv1,,ii'1 ,,a:-;lr1'i~m'iilm'i'i:::1J1tJ1l1~1ull<1:-;J1ii'~,,<1:-; 

'1J\il<1Bmht11 

vim: 11m1t1~1'i°Jlfl'i1:-;~1:J<1m:-;V1u~,it1\ilil'm11A'i~f11'ii11'U'Q\ili11'vmrnJ1.lmrnL\il~ ~1t1'1JEJ1EJ rif,vi 1, 2559 
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APPENDIX 3AA 
CALCULATION SHEETS OF FIRE WATER TANK AND 

PUMPING RATE OF FIRE PUMPS   



Design Concept of the Fire Water Supply system 

The fire water supply system consists of fire water tanks, fire water pumps and fire waler 

ring main yard piping with corresponding sectional Isolation valves. The fire water source will 

be fed from Service Water/ Fire Water lank with effective storage to cater for more than 2 

hours fire water supply to fire water pumps in accordance to NFPA 850 chapter-6.2.6 

recommendation. 

The fire pumps are sized based on the calculated largest water demand as described in 

Chapter-6.2.1 of NFPA 850 recommendation. 

Hence, the required amount of fire water and tank capacity is as below. 

<Service Water/ Fire Water Storage Tank> 

Number: One (1) per plant 

Capacity: 4200 m3 
•••••••• (a) 

<Required F/F water> 

682 m3/h x 2 hours = 1364 m3 

<Service Water Consumption > 

• HRSG blowdown cooling water : 310 Vday 

• Potable waler : 30 Vday 

- Water treatment system : 2311 Vday 

2651 I/day ---······· (P) 

<Required tank capacity> 

a. p: 4200 -2651 = = 1549 m3 < 1364 m3 (requlred fire water consumption) 

~~ 

Calculation Data Sheet of Required F/F water (F/F pump capacity) 

item I Capacity 

Required Fire Water (F/F pump capacity) I 682 m'Jh (3000GPM) 

1) Water Demand Calculation for Fuel Oil Tank - Tank Cooling 

• Tank Diameter (d) : 36.9 m 

• Tank Height (h) :13m 

• Density of Discharge : 2 (Umin)/m2 

• Water Demand (2 x TT x d/2 x h x 2) : 3014 I/min •······· (a) 

2) Water Demand Calculation for Fuel Oil Tank - Foam System 

• Tank Diameter (d) : 36.9 m 

• Surface Area (TT x r2 ) (A) 

- Density of Discharge 

•Foam/Water Demand (Ax4.1) 

: 1069.41 m2 

: 4.1 (Umin)/m2 (According to NFPA 11) 

: 4385 I/min•··-·-· (P) 

3) Total water demand for Fuel Oil Tank - Tank Cooling+ Foam System 

- Complete 2 spray ring of tank on fire operators (a) : 3014 I/min 

-1 outdoor water hydrant 1890 I/min 

• Foam System ofTank on fire operates (P) 

- 3 foam hydranJs 

: 1890 I/min (According to NFPA 850) 

: 43851/min 

· 56Z I/min fAccordino 10 NFPA 11> 
9856 I/min 

9856 I/min= 2604 GPM > say 3000GPM = 682 m3ih 

~~ 
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APPENDIX 3AB 
SAFETY PROCEDURE REGARDING SPILL PREVENTION 

AND CONTROL PLAN   
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Document Numlrnr: EHS-P-029 

_D_<>:;_~~•nl Tille: Splll l'reventlon and Con(rol Pian 

·1.0 PUHPOSE 

1.1 This procedure describes lhe requirements of Hazardous Wasle Operations an<J Emergency 
Rcsponso (I IAZWOPER). The objective of !his procedure is lo prolecl personnel and !he surrounding 
cnrnrnunily lrorn exposure lo hazardous chemicals because of a spill/release. These guidelines will be 
used lo develop Ille ~He's Ha2ardous Waslo Emergency Spill Response Plan and Training Program. 

7..0 nt:SPONSll'llUTIES 

2. 1 fhe Plant M;:rnager shnll: 

2.2 

2.:J 

:!.•I 

?., \ :1 f:n:;urn all personnel rcvd vnri untlerstcmd this procoduro imd striclly adhere lo Urn 
, cquirements. 

2.1.2 

2.1.3 

Proviclo disciplina,y acllon for noncompliance. 

Evnluale plant opernlions and personnel lo determine the level at eme,gency spill response 
and ensure lhal lhe Prnjecl Training Program addresses this level of instruclion. 

2.1A Ensure lhnt an emr~rgcnr.y response plan is written. 

2.1.!."1 Ensure tlmi drills a1 e conducted and critiqued lo identify shortcomings. 

2:1.G f(ev,se Ille plan as necessary. 

The Environment, 1 lealth und Snfcly Mnnnger shnll: 

2.2.1 Drwelop the sile•spec;ific training proyram. 

;:,7,;! Ensum all personnel receive trnining as oullinc:d In this proc.:edu,e. 

2.2.:) Ensure vii trt1ining Is documenlGd and conduclcd in \he limo period required. 

Z.2A Em;we nfl ncccs!'iary cqulprncnl ond w1ltten plans are available and maintained in a state of 
f(!adlness for inspeclion by aul110rllies or in lhe event of a disaster. 

'.l.2.5 Ensure equipment is lnspecled uwnthly and replenished as needed. 

2.'.l.o Responsible for lmplementat,on and enforcement of !his pronram. 

Personnel shall be l<nowledueable or lhe requirernenls of lhls procedure and shall perform only those 
du lies for which lliey are !mined. They shall irnrnetlialely report any discrepancies lo their Manager. 

Mnnaoers shall F.nsure thei! elllployees are properly !rained, know their limilatkms based on lhe 
trninlng and nee in compliance with !ho rnqt1i1nmenIs of tl1ls procedure. 

3.0 SPECI/\L INs·I RUCTIONS /\ND PRECAUTIONS 

:1.1. ·1 his proce[lure Is applicable lo GEC Group 10 lmplemenl and lllflfnlain lhe safety of pe,sonnel lile and 
lieallh. 

3.2. This stnndard contains five levels of lrainln9 depending on the typo of response a company 11?.q11ires of 
ils employees. ·1 he level of iesponso is dele11ni11ed L>y lhe ladlily's abilily lo dedfcale peisonnel and 
!raining for containing end reporllng a spill. 

3.3. 1 he pwcedure discusses levels of: 

J.3:1. Personnel training 

3.3.2. How lo determine whlr,h level of tral11i11y Is requiro1J? 

Hf'vh:lon O Mutch 31, 06 
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3.3.3. Elements robe Included In lhe sile emergency response plan 

3.3.4. Project spill cnnlrol 

3.3.5. Secunty 

3.:\.G. Vendor procurements lor spill control 

3.3.7. Clean up 

3.3.8. Notifica\lon of aullmrilfes 

3.3.9. Emergency rosponse equipmenl 

3.3.10. Deconlnrnfnalion procedures 

,1.0 Pl~OCEDURE 

.1.1 Delenninallon of Level of Response 

4.1. 1 1he Plant Manager shall determi11u Ilic love! of rnspDnse to be acllvatod dwlng a spill of a 
harnrrlous chemical. Particular allention shall be given lo the I1ersonnel available on all shifts in 
making ll1ls determinalion. 

JL 1.2 ·rho Environment, Heallh and Safety Manager shAll assess the fac\llly for tletern1lnh19 the 
presence of hazardous materlal3" lhet would pose a serious threat to human he:;1\lh or the 
environment. OSH/\ and l:P/\ regulations hAvi, add1essed similar subjects for the (ollowinu 
rcgulallons: 
a) Envlronmenlal Planning anil Community Rlglil to l<now (EPCI</\) 

t,) Hazard Communication (neler lo Ope1aIor Safely PI0ccdurcs) 

4.1.3 Malenals llslerl as harnIdous lly El'/\, OSH/\ and Ocpar1rnent of Transportation (IJO'r) are as 
folluws: · 
a) Class 1 - Explosives 
h) Class 2 - Gases 
c) Class J - Fliamrnabfe Liquids 
d} Class 4 ~ Flammable Sollds, Spontanr.ously Combustible Materials and Materials lhal t,re 

Uangerous When Wet 
o) Class 5 - Oxidizers anti 01uanic Peroxides 
I) Clase G - Poisonous and Ellologlr: Matmlals (lnfcr:lluus Waste) 
g) Class 7 - Hadloaclive Materials 
11) Class B - Co11oslves 
i) Class O - Miscellaneous Hazardous Materials 

4.1.4 Mulcdals normally common to a power facilily would be Class 2, Class 3, and Class n 

-1.2 Levels of Response ~1nd Hequimmenls 

-1.2.1 Hrsl Responder, at the Awmeness Level, Is a employee who tHe likely lo discover a halaJLtous 
male1lals release anrl have been !rained lo nolily the proper authorities. They woufd !hen 
ensure and maintain security of the spill scP.ne and dlrecl off site emergency response 
personnel lo !ho sco110. 

•1.2.2 Firs! Responders at tho Operalicms Level aie employees who am lo nollly aui11orllfes ~nrl 
conlaln or stop a rr.lense while keeping e safe dlslm1ce from the hazaHJous material. 

-i.2.3 Hazardous Material Technida,1:s are Individuals who tespond lo releases or potential releases 
for slopping the release. 1 ltey assume a more aggressive role lhan those personnel trained at 
the Awareness or Operal!ons Level. The Hazardous Malefial Technicians will approach lhe 
polnl of 1 (~lease lo plUfhJ:'alt;h ur otherwise stop the release of lhe hazardous su1Jsla11ce. 
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~:.2.4 Mo GEC Group ractllly will auopt l11is response wi111011t expressed approval of Facility 
Man..iyernenl of operations. Training. medical surveillance, equipment, ond personnel 
availnbllily must be modified frorn this procedure ii !his response levP.1 Is cuJopled. 

1110 "t,uddy system" shall be used for all First Responder Opernilons Level response, ilmrerore, 
facllitics which hove two (2) or loss people available on lite site al anylirne, shall lnlllate Firs, 
Hesponder al l11c Awareness Level response only. 

Medical Surveillance 

'1.11.1 lhe Environmenl, I feallh and Safely Manager shall Implement a medical su1veillance prograJn 
lvr the following: 

t1,•i.2 

a) 1,11 employees who me, or may he, exposed lo hazardous subslance5 at or above .ll1u 
permissible exposure limits. 

h) All employees who wearresplr;ilors. 
c) HAZMAT employees - ornployccs tminod to provide erncrge11cy response In the event of a 

spill of a hazardous sul)Slclnr.c. 

Employees shall rnceive a physical lm:ludi11g a medical and work history wilh special emphasis 
on symptoms related to th& hantlling al hazardous suuslances and heallh hazards and lo 
Illness for duly including Ille atJllliy lo wear any required personal protective equipment under 
contli\ion.s thol may be expecleU al tho work site, 
a} ·1 lie content of medical examinations shall be dclcrmlned by the examining physidan. 

,1.,t 3 I he employee shall be provitJetJ with a wrlllen opinion trorn Ille examining pt1ysicia11 as follows: 
a) results ot oxnmlnnlion mu1 any lests 
b) Physicians opinion or any dclecled medical condlilons whlcl1 would place the employee al 

n health risk. in pe1 fo1111in9 iasks associ;;:J!od with e:mer9ency rnsponse or worl<ing with 
hazardous waste malerlal 

c} /\ny rccomrnondod llmllnlion upon employee ;isslgned tasks 
tJ} A sla!cment that lhe employer has been lnrorrned of conditions 1.vhlch requiro follow up or 

lrentment. 
e) Annual respirator pltysicals, which are already performed lo meel the requi1emenls of Ille 

Hespiralory Proleclioi1 Program, would rneel lhese requirements In combtm1llon wilh the 
ir,ilinl ernploymenl physical. 

~1.5 Written Emerue11cy nesponse Plan: 

•1.5.1 

,f.5.2 

t:I'/\ ;ind OSl IA recently authorized lhe combining or various Piojec\ response plans that are 
requireLI by similm 1egulatlons, The Environment, HeaHh ;:mcl Safely Mane1gcr shall consult with 
lhc local Envlronrnenlal Autl,orlly for permission lo combine the following sile-specinc plans: 
a) H<11.artlous Waste Operations 1!. Emergency Response Plan 
bj Fire Hesponse and Evncunlion Platt 
c) Emergency Response Plan [or injtJry 

The Environment, Heallh and Safely Manager shall devolop n site specllic emergency 
response plan which addresses the following topics al lite level of response provided by lhe 
Projecl: 
a) Personnel 1oles, lines of aulhulity, lraini11!J, and communication 
b) lsolificalion agencies, vendors, company, and client repre?enlallvos 
c) Location, l11ve11lory, use, maintenance and inspection of emergency spilt kits 
cl) I l;izanls of chemicals 
r:) Selection loo..1liun, usage, maintenance, s\orage and inspeclion of personol prolccUve 

cqulprnenl lo be used lo control a spill 
f) Reportable quanlilies ol hazardous chernlcols which !rigger spill reporting 
g) Establishing security at the scene of a spill of o harrudous rnalerlal 
h) Oeconlaminalion of equipment used In hazardous material splll response 
I) fhr,irlent reporting and occidenl lnvesligalion alter the event 
j) Clean up mid disposal of Ille hazardous material 
I<) Project maps ldenlllylng the location or slornge of hazardous mal<Jrials 

_______ l)'-_D_e_~s_c~iplion of Projeel lopouraj>hy and likely Oow pall, or hazardous mnleri;c1! 
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rn) 
n) 
o) 

p) 

~) 
r) 

s) 

I) 
u) 
v) 
W) 

Mclghbors and bodies of wnler which may be affected by the spill 
Description or operations and localion of the Prnjecl 
Descrlplion ot tcml<s, secondary conk1inmcnl cJnd snfety tealllles associaled with slornoe 
of !he hazardous maIerbl 
Training requirements 
Spill Conlrol and Securlly 
The Emergency Response Plan shall include sleps to l.m taken to lteep vnautlwrlzc.ct 
persons frorn entering the slle du,lng an ome,gency sp\11 response 
Some mr.lhrnJs to bo used to c.:onlfol lhe scene of the spill woi,ld be locking the perlmeler 
gates to lhe Project , pladng a barricade around the spill area and posting someone al tlw 
scene lo allow onlry of emergency response personnel only 
Evacuation roules & procedures 
Hally points Hnd uccounlabilily al personnel 
A descriplion or emergency alarms & announce.men ls 
Crilique ol response ancl aclions lo p1eclu1le 0 re-occurrence 

Vendor Pi ocurernent for Spill Control and Clean Up: 

4.6.1 The Plan! Managrar shall select a primary conlraclor and two backs up ountractors to be used 
for spill conlrol and clean up In lhe event of a spill. 

4.li.7. 1l1e Conlraclor shall be selected after careful review of l11e services !hey provlrJe reloling ro 
clmrn up equipment, rnoniloring equipmenl. avoilablllly, response lime, elt::. Cm;t should not 
necessarily be lhe deciding ractor in sefeclion of emerf1ency response conlraclors. 

4.6.3 The Conlraclor shall provide manlfesl documents and ensure lransporfallon and disposal in 
accordance wilh DO r regulations. 

,t.7 Notificalior, of Aullrorilies: 

,1. 7. 1 An ernergency response call list shall be developed which includes all notifications to be made 
irt lhe event of a spill. 

4.7.2 This call lisl shall be Included on Ille laminated emergency response car,J tltal is rmrrled by all 
personnel and shall be poslerl by lite telephone In the Conlrol Room. (l',ef. Sile Procedure, 
Emer~Jency) 

-1 H Emergency Flespor,se Equipment and Oeconlaminalion Procedures 

4.0.1 The l:nvironmental, Health and Safely Manager shall evnluale and procure emergenr;y 
responsG spill kits and personal proleclivc equiprrnmt. 

,1.8.7. Spill l\ils shall be inspected and replenished al loasl once a month or irmrredlalely after each 
use. During training sessions, ernployees shall be lnstructerJ on lhe contents .and proper use o( 
spill l<ils. 

~UJ.3 Conlrnclors hired lo rniligate a spill will be. responsible for deconlnrnlnallon or G(lllifHllAflL 

4.0.•1 Opernlo( Project personnel lnvolve1I in splll response at \he Operallons Level shall WP.ctr 
personal proteclive equipment even !hough they wilf nol be Involved In spill deen up. ·r hey 
shall also be inst,uctod in personal deconl:m1inaliori during training sessions. 

,J.n Training 

•1.9.1 ·1 he Envitonment, HE}Jl!h anlf Safely Manf!ger shall rnainlain lhe Chemical splll control Training 
Prngwm. 

4.0.2 lhe Environment, lieallll .:ind Safely Manager shall develop « site.specific pmgrn111 Crmn lhe 
Chemical spill control T rnlnlnu Program, 
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,t 9.3 The Environmcnl, Ho;:illh and Safety Manager Is rl?sponslble to conduct train inn In this progrrtm 
,111<1 shall be ccrlificrl hy allendlng an off sile HAZWOPER. 'Train lhc Trainer" program or lhe 
'10 hour HAZWOPER course and mur.t rnalnte1in cerllficallon al this level. 

•l.9A T1aininy for first Responders al the Awareness Level would consist of the folluwiny sulijeds: 
") Thorough understanding of !he sile Emergency Hesponse Plan 
b) HecogniUon of hnznrtlous materials and lhe risks they pose 
c) lclenlilicalion of lhe malerlal which lws been released 
rl) The role of lho Level 1 Firs! Responder 
e) Notiricalion nf proper :,uthorilies 
f) Mainlainlng conlrol and security of lire scene 

•1. 9.5 Trninin~J fur 1'7\rsl Responders Dl the Opcrnlions Level would cc,nslsl of ,al leas\ 8 hours ol \he 
follo·✓1in9 !.ubjods: 
a) The Awareness Lt:vel 5UbjeGl as liste<l abo\/'e 
b), Selection, lirnilrttions. donning, decontarninallon. ancl disposal or personal pro!ecllve 

oqulpmenl 
c) Actions for conlwlling a spill lo keep ii from sprcaLling 

'1.D.6 frnining for Hazmdous Material Tnchnlci.=ins would consist ot nl least 211 hours training on !he 
folluwing topics: 
a) The "flrsl Responder al the Operallons Level" subjects lislotl obove, 
b) !mplcmcnlnllon of site's emergency response plan 
c) l!Jenlllicallon, classilicalion and verillcailon of known and unknown materials using Oelcl 

survey inslrumenls and equipment, 
cl) Functio11lng wilhin assigned role In lhe Incident Command System, 
c) How lo select and use specialized chemical personal protective cquirmont, 
f) Understand hazrml and risk assessment techniques. 
fl) Perform advance control, containment. and/or conrinernont operations within the 

c;rpabililies of !he resources available. 
h} Understand one! lrnplemeol decontamination procedures, 
iJ Understand lcrrninalion procedures, 
j) IJnderslancJ basic chemical loxlcoloyical terminology and behavior 

4.0.7 OUrnr !raining pro9n:irns conducled annually, that rnay be considered o pwl of lhe HAZWOPER 
2'1 hour inilinl and 8 hour annual rnhusher !raining requirnmenl. are: 
a) Hazard Comrnunicolion 
b) Environrnenlal Planning and Cornrrnmily High! lo l(now 
c) Tho SIio Emergency Response ant! Evacuation Plan 
cl) Confined Sp;ice l:nlry 
e) Heal Slross 
I) Personal Proleclive Equiprnenl 

4.9.0 Employees shall lle lssuerl ccrlllicalion of training complu\ion by the instructor. A copy u{ tile 
corlificnle shall bo malnlalnod In tho facillly's !raining records ancl a copy shall lle plar;ecl in lhe 
personnel rcr;ords of lmlivlduals complellng training. 

•1. IO Urllls mid Emcrgcmcy Ro5ponsri Plan Review 

~.10.11\n annual chill shall be conducterJ and criilqued by lhe Sile Safely Comrnillee lo determine 
revisions needed for lhe Emernency Response Plan or 1he need for addiliorwl refresher 
lrnining. 

-1. 11 J<(?t:01L!keepi119 

novli:io1\ o 

•\. ·t 1. 1 T1 nir\lng rnqulremenls sliall be documented and maintained for a period of nl leas I 5 years. 

,1, 11.2 Drill critiques and 1et:ornmendntlons for change in l11e Emergency Response Plan shall be 
rnnintnlnod on fllo for n period of al least 5 years. 

11. 11.3 Wrillc,, no!Hicntion!i mude (o authorilies, as lhe rcsull of a spill shall Oo maintained for a period 
of at least 5 years. 
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4. \2 Spill Prevenlion Bric.lings 

4.12.1 Spill prevenllon b1iefings will be held anmwlly for personnel involver! wilh slma!J" tanlcs and 
a5soclvted piping. 

4.12.2 These briefings Include lcnown spill events. rnolfuncllonlng equiprnenl, updalos lo lhe Plan, 
rucnnlly developed precaullonary measures, and all olher loplcs related lo spill prevenlion. 

4.12.3 ThP.~e briehngs are conducted as part of Ille monthly s~fely .meeting sedes at lhe planl. 

5.0 REFERENCES 

5.1 OSHA Sia111la11f 

G.O ATTACHMENTS 

None 

Revl:.ion O M:m:h 31,0fi 
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EBIA for lPP project in Rayong 
V d 

WU'Yl<1l'U~vl<11'l-H1'fil.J'U<llf1LL(j)~ el. 'UcllOLLol~ ll. 'i~l:lel~ 
V ' .J .,J • ~ 

'lfel/'Ylel~~f)l"ll u~Jm1l.J l"lelU'licl&\1 Lel'U~JLifo~~ mrn.f LLl.JLUllLl.J'U'YI °iilf1\il 

~Lnu,11mh~ 

pH 

Texture 

Sand (%) 

Silt(%) 

Clay(%) 

Organic Matter (,Yo) 

Total Nitrogen (mg/kg) 

Available Phosphorus (mg/kg) 

Exchangeable Potassium (mg/kg) 

Exchangeable Sodium (mg/kg) 

Exchangeable Calcium (mg/kg) 

Exchangeable Magnesium (mg/kg) 

Cation Exchange Capacity 

(CEC) (meq/100 g) 

%BS (Base Saturation Percentage) 

Electrometric Method ( 4500-ff B.) 

Hydrometer 

Hydrometer & Calculation 

Hydrometer & Calculation 

Hydrometer & Calculation 

Tirri.metric Method (ASA, SSSA 1982) 

Macro-Kjeldahl Method (ASA, SSSA 1982) 

Colorimetric Metl10d (ASA, SSSA 1982) 

Inductively Coupled Plasma Method 

(ASA, SSSA 1982) 

Inductively Coupled Plasma Metl1od 

(ASA, SSSA 1982) 

Inductively Coupled Plasma Method 

(ASA, SSSA 1982) 

Inductively Coupled Plasma Method 

(ASA, SSSA 1982) 

Ammonium Acetate Method (U.S. EPA 9080) 

Calculate 

Report No. 00l_a 

.,,, d c::: ..,. ' 
1U'Yllf1U\illell'll~ 

Sl 

6.17 

Sandy Loam 

81.7 

3.4 

14.9 

2.0 

767 

33 

29 

3 

167 

28 

2 

49.42 

11mm11r.i: 

amu~ 1 (Sl) 

amu~ 2 (S2) 

u~rnuvlu~tm~rn'i l.J.5 \il.muc11~v11 e1.tlmmL\il1 "l.'irna~ (rin\il 733741E, 1433106N) 

u~nruhiTmh,J:;111:11 iJ.6 ol.'Ucllf1LL\il, el.'Ucllf1LL(i)~ ,J,',:;tJe), (vln\il 735915E, 1434722N) 

17-18 ilml"ll.J 2559 

18 il\.!71"1,J 2559 

18 iJ\.!lfll.J-4 Ll.J1'/71:IU 2559 

4 Ll-J'l,/71:l'U 2559 

S2 

5.13 

Sanely 

89.7 

1.4 

8.9 

1.5 

384 

14 

17 

<0.2 

32 

5 

1 

18.61 

w ci fll'lvl'il"l'i Lfl'il :;1-hifow~ Li1 vn:;,i'w ci1~ ~l v1'1i1 rn 11 L m1:;11 L 1111Y11 

1-lliJ\'1\il0ll:l'lll:1~7\.!t'.Jclfll'l(i)'il"llLl"l'l1:;11LvltNU1~<i11.J t.i1:1 liJ1vi'fom~f\jl\il"llf1'U~~'YILU'U<lll:lclf)'l,/tJJafl'l,/'i 

I 

(Suparat Sutthisomboon) 

Scientist Laboratory Supe1visor 

1/l 

FLB04/ 10-11- 15/SOfi.1501 



APPENDIX 4C 
CALIBRATION CERTIFICATES OF AIR QUALITY 

SAMPLING AND NOISE SAMPLING  

 
  



: : 
c11, i_ rcsc;1rd1 • 

• • • • 
~ . . . .. 

Environment Research & Technology Company Limited 
2 5 / 113-114 Moo 6 Soi Chinaket 1, Ngamwongwan Road, 

Toongsonghong, Laksi, Bangkok 10210 
Tel. 0-2954-7745-6 Fa.x 0-2954-7747 

E-mail: envi@enviresearch.co.th 
www .enviresearch.co. th 

TSP HIGH VOLUME AIR SAMPLER CAL/BRAT/ON REPORT 

Sampler Location 

Project Site 

Sampler Number TSP No.A25 Transfer Standard Type 

Motor Serial Number 2152 Calibrator Model 

Recorder Serial Number 2411 Calibrator Serial Number 

Plate (Delta H) (A) (X) (I) 

No. Pressure Drop Across Orifice (inHp) [D.H,O(Pa/P ,,,)(T ,,/r a)] ,n Qstd = (1/m)[(A-b)] ample Flow Rate lndicatio 

Positive Negative D.H,0 (m
3
/min) (ft

3
/min) 

5 1.8 1.8 3.6 1.87423 0.90701 36.0 

7 2.9 2.9 5.8 2.37896 1.14967 44.0 

10 4.5 4.5 9.0 2.96342 1.43066 54 .0 

13 5.5 5.5 11.0 3.276 19 1.58103 60.0 

Linear Regresstion YON X: Y= mX + b 

1 Slope ( m) 2.08000 Linear Equation 

2 Intercept ( b ) -0.01235 Set Point Flow Rate ( X) (m
3
/min) 

3 Correlation Coefficient ( r ) 0.99990 Final Set Flow Rate = ( I ) 

Result 

COMMENT 

Andersen Instruments, Inc, 

IC (CFM) Qstd-lC 

70.00 

60.00 

/ 

50.00 / 
/ 

/ 
/ 

I,,.. 
40.00 / 

/ 

/ ... 
/ 

30.00 / 

I/ 
/ 

V I 

/ 

20.00 
/ 

10.00 I 
I I 

I 

I 
I I I I 

0.00 I I I 

Orifice 

TE-5025A 

2915 

(Y) 

IC= l[(PaiP,,,)(T,1,ITa)r 

35.56 

43.46 

53.34 

59.27 

Average 

1.1 33 

0 

/ 
/ 

/ 

/ 

/ 

Date February 13, 2016 

Start Time 3:25 PM 

Stop Time 3:30 PM 

Person Mr.Kritsada Ngamwilai 

Temparature Barometric Start Stop 

Pressure Meter Meter 

(°K = °C+273 (mmHg) 

305.0 759.0 

305.0 759.0 

305.0 759.0 

305.0 759.0 

305.0 759.0 

2 
0,998790 r Pstd{mmHg) 760.0 

r 0.9993948 TNTP 298.0 

(Pa/Pstd)"(Tsta/Ta) 0.975763589 

C=(Pa/Pstd)"(Tstd/Ta)'0.5 0.987807466 

y = 35 .061416x + 3.482657 

R' = 0.998790 

Qstd {m3/min) 

0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 

Calibrated By -f-~JJ"'~" ~~~w~\ ······ ···············-- \·: .. ... ............. . 
Mr.Kritsada Ngamwilai 

Technician 

envi researcJ, ~~CJ~~ I d j 
~!S • co /) .· 

'.E:-::NVl-:;;R:;:O'"'N~c:;IE:;-N-;-;TRa::E-::1.SEAR'::::,cccH::-&1$>; 1,uE!:·P.;f1&Th'teiJ.oo .. .. · · · · · · · · · · · ...... · .. · .. · ...... · · " · .. · 
uibon1lo1)' 

1
Rcgislcl'cd No. 'l-099 Ms.Supawan Suwannapa 

Environmental Scientist 



Environment Research & Technology Company Limited 
25 / 1 13-1 14 Moo 6 Soi Chinaket 1 , Ngamwongwan Road, 

Toongsonghong, Laksi, Bangkok 10210 
Tel. 0-2954-7745-6 Fax 0-2954-7747 

E-mail: envi@enviresearch.co.th 
www.enviresearch.co.th 

PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT 
Sampler Location 

Project Site 

Sampler Number PM-10 No .6 Transfer Standard Type 

Motor Serial Number 610-643 Calibrator Model 

Recorder Serial Number 4642 Calibrator Serial Number 

Plate (Delta H) (A) (X) (I) 

No. Pressure Drop Across Orifice (inHp) [i'sH,O(PaiP,,,)(T ,,/Ta)] ,n Qstd = (1/m)[(A-b)] ample Flow Rate lndicatlo 

Positive Negative i'>H,O (m
3
/min ) 

3 
(ft/min) 

5 1.4 1.4 2.8 1.65292 0.80061 30.0 

7 2.1 2.1 4.2 2.02440 0.97921 38.0 

10 3.0 3.0 6.0 2.41962 1.16922 46.0 

13 4.0 4.0 8.0 2.79394 1.34918 50.0 

18 5.0 5.0 10.0 3.1 2372 1.50773 56.0 

Linear Regresstion YON X: Y-=- mX + b 

1 Slope ( m) 2.08000 Linear Equation 

2 Intercept ( b ) -0.01235 Set Poin t Flow Rate ( X ) (m 
3
/min) 

3 Correlation Coefficient ( r ) 0.99990 Final Set Flow Rate = ( I ) 

Result 

COMM ENT 

Andersen Instruments, Inc. 

IC {CFM) Qstd-lC 

70.00 

60.00 

,,,. 
/ 

50.00 / ,..,. 
/ • 

/ 
40.00 / 

I / 
~ 

V 
/ I 

30.00 / 

' / 
I / 

i I I / 
I ; / I I 

20.00 I ' / 
I / 
I V 

/ 
I '/ 

10.00 I 
I 
I 

i 
I 

I 
0.00 ' 

I I I I 

0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 

Calibrated By - _ tY)t}_~c~_Jy:~~Yt .... ... 
Mr.Kritsada Ngamwilai 

Technician 

Orifice 

TE-5025A 

2915 

(Y) 

IC= l[(PaiP,,,)(T,,/Ta)] 
,n 

29.63 

37.54 

45.44 

49.39 

55.32 

Average 

1.1 33 

0 

/ 
V 

/ 
V 

/ 

/ 

I 

I 

1.60 1.80 

Date February 13, 2016 

Start Time 3:20 PM 

Stop Time 3:25 PM 

Person Mr.Kritsada Ngamwilai 

Temparature Barometric Start Stop 

Pressure Meter Meter 

('K = 'C+273 (mmHg) 

305.0 759.0 

305.0 759.0 

305.0 759.0 

305.0 759.0 

305.0 759.0 

305 .0 759 .0 
, 

0.987782 r Pstd(mmHg) 760.0 

r 0.9938722 TNTP 298.0 

(Pa/Pstd)"(Tstd/Ta) 0.975763589 

C=(Pa/Pstd)'(Tstd/Ta)'0.5 0.987807466 

I 

2.00 

y =· 35.473821x + 2.271744 

R' = 0. 987782 

Qstd (m3/min) 

2.20 



Environment Research & Technology Company Limited 
25/113-114 Moo 6 Soi Chinaket 1, Ngamwongwan Road, 

Toongsonghong, Laksi, Bangkok 10210 
Tel. 0-2954-7745-6 Fax 0-2954-7747 

E-mail: envi@enviresearch.co.th 
www .enviresearch.co. th 

TSP HIGH VOLUME AIR SAMPLER CAL/BRA TION REPORT 

Sampler Location 

Projecl Site 

Sampler Number TSP No_AlO Transfer Standard Type Orifice 

Motor Serial Number 610-647 Calibrator Model TE-5025A 

Recorder Serial Number 102940701 Calibrator Serial Number 2915 

Pla te (Delta H) (A) (X) (I) (Y) 

No_ Pressure Drop Across Orifice (inH20 ) [L'.H,O(Pa/P.,,)(T .,/Ta)] "
2 Qstd = (1 /m)[(A-b)] ample Flow Rate lndicatio IC= l[(PaiP,.,)(T,./Ta)J"

2 

Positive Negative f'.H,O 

5 1_5 1_5 3_0 

7 2.4 2.4 4_0 

10 3_7 3_7 7.4 

13 4_9 4_9 9_0 

18 6_0 6_0 12_0 

Linear Regresstion YON X ;Y=:. mX + b 

1 Slope ( m ) 

2 Intercept ( b ) 

3 Correlation Coefficient ( r ) 

Result 

COMMENT 

IC (CFM) 

70.00 

60.00 -

50_00 

40_00 
I 
I 

I 
I 

30_00 I 
I 

20_00 

I / 

/ I 
10.00 I 

I 
I 

I ' 
I 

o_oo I : 
o_oo 0_20 0.40 

Calibrated By 

J 
(m/min) (ft

3
/min) 

1 _71431 0_83013 30_0 

2_16845 1 _04846 38-0 

2_69243 1 _30038 48_0 

3_09043 1.49557 52_0 

3.42862 1_65431 60-0 

2_08000 Linear Equation 

-0_01235 Set Point Flow Rate ( X) (m 
3
/min) 

0_99990 Final Set Flow Rate = ( I ) 

Andersen Instruments, Inc _ 

Qstd-lC 

y 

/ 
/ 

/ 
/ 

I V 
I / 
I 
I / 
I / 

/' 
/ I 

I / 
I / I 
I V"' I 

/ I I I 
I / I I 
' / I 

I / I 
V 1 ! 

I I 
I 

I 
I 

I I 
I I 

I I 

I 
I ! I : 

0_60 0_80 1.00 1_20 1.40 1_60 

-_f ~)~s-~---~~~~~-----
Mr_Kritsada Jgamwilai 

Technician 

29_59 

37_51 

47_51 

51.47 

59_39 

Average 

1_133 

0 

/ 
/ 

/ 
/ 

/ 

I 

I 
I 
I 
I 

I 
I I 

; ! 

1_80 2_00 

Date February 13, 2016 

Start Time 1:10 PM 

Stop Time 1:15 PM 

Person Mr.Kritsada Ngamwilai 

Temparature Barometric Start Stop 

Pressure Meter Meter 

("K = "C+273 (mmHg) 

305_0 762-0 

305-0 762_0 

305-0 762-0 

305_0 762_0 

305 -0 762_0 

305_0 762_0 

2 
0_991279 r Pstd(mmHg) 760_0 

r 0_99553 T.,.,, 298-0 

(Pa/Pstd)"(Tstd/Ta) 0_979620362 

C=(Pa/Pstd)°(Tstd/Ta)'0_5 0_939757729 

I 

I 

I 

; 

2_20 

I 

I 

I 

y = 34_926132x + 0_924541 

R' = 0_991279 

Qstd (m3/min) 

2.40 

Environmental Scientist 



Environment Research & Technology Company Limited 
25/ 113-114 Moo 6 Soi Chinaket 1, Ngamwongwan Road, 

Toongsonghong, Laksi, Bangkok 10210 
Tel. 0-2954-7745-6 Fax 0-2954-7747 

E-mail : envi@enviresearch.co.th 
www.enviresearch.co.th 

PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT 

Sampler Location 

Project Site 

Sampler Number PM-10 No .3 Transfer Standard Type Orifice 

Motor Serial Number Calibrator Model TE-5025A 

Recorder Serial Number 7351 Calibra tor Serial Number 2915 

Plate (Delta H) ( A ) (X) (I) (Y) 

No. Pressure Drop Acrnss Orifice {lnH 20) [6H,O(Pa/P,ld)(T.,,JTa)] "
2 Qstd = (1 /m)[(A·bll ample Flow Rate lndicatlo IC= l[ (Pa/P,ld)(T.,,JTa)]

1
n 

Positive Negative l>H,O ( m
3
/min) (ft

3
/min) 

5 1.5 1.5 3.0 1.71 43 1 0.83013 30.0 29.69 

7 2.6 2.6 5.2 2.25699 1.09103 40.0 39.59 

10 3.8 3 .8 7.6 2.72857 1.31775 50 .0 49.49 

13 5.2 5.2 10.4 3.19187 1.54049 60.0 59.39 

Linear Regresstion YON X : Y= mX + b Average 

1 Slope ( m ) 2.08000 Linear Equation 

2 Intercept ( b ) ·0.01 235 Set Point Flow Rate ( X ) (m
3
/min) 1.133 

3 Correlation Coeffic ient ( r ) 0.99990 Final Set Flow Rate = ( I ) 0 

Result 

COMMENT 

Andersen Instruments, Inc. 

IC (CFM) Qstd-lC 

70.00 
/ 

/ 
/ 

/ 

60.00 / 
T 

/ 

50.00 / ... 
/ 

/ 

40.00 
/' 

V 

V 
/ ' 

V 
30.00 / I 

I.T 
/ I 

I / I 

I / I 

20.00 / 
I / 

I / I I 
I / I 

I I / I 

10.00 I I 
/ 

I I 
I i I i I I ! 
: I I I I I I I 

0.00 I I I I I I I 

0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 

Calibrated By ~ .\~'.~ .. ~ ... .. .......... .. 
Mr.Kritsada Ngamwilai 

Technician 

ENv!RONMENT RE 
I 

Laboratory Rc,:islcred No. 1-099 

Date February 13, 2016 

Start Time 1:15 PM 

Stop Time 1:20 PM 

Person Mr.Kri tsada Ngamwilai 

Temparature Barometric Start Stop 

Pressure Meter Meter 

(°K = °C+273 (mmHg) 

305.0 762.0 

305.0 762.0 

305.0 762.0 

305 .0 762 .0 

305.0 762 .0 

2 
0.998528 r Pstd(mmHg) 760.0 

r 0.9992637 TNTP 298.0 

(Pa/Pstd)"(TstdfTa) 0.979620362 

C=(Pa/Pstd)"(TstdfTa)"0 .5 0.989757729 

2.00 

y = 41.91587 4x · 5.544085 

R' = 0 .998528 

Qstd (m3/min) 

2.20 

.......... 4 ....... A: ..... ..... . 
Ms.Supawan Suwannapa 

Environmental Scientist 



Environment Research & Technology Company Limited 
25/ 113 -114 Moo 6 Soi Chinaket 1, Ngamwongwan Road, 

Toongsonghong, Laksi, Bangkok 10210 
Tel. 0-2954-7745-6 Fax 0-2954-7747 

E-mail : envi@enviresearch.co.th 
www.enviresearch.co.th 

TSP HIGH VOLUME AIR SAMPLER CAL/BRA TION REPORT 

Sampler Location 

Project Site 

Sampler Number TSP No.A26 Transfer Standard Type 

Motor Serial Number 2054 Calibrator Model 

Recorder Serial Number 2187 Calibrator Serial Number 

Plate (Delta H) (A) ( X) (I ) 

No. Pressure Drop Across Orifice (inH 20) [i\.H,O(Pa/P,.,)(T.,/f a)] ,n Qstd = (1/m)[(A-b)] ample Flow Rate lndicatio 

Positive Negative i\.H,0 (m
3
/min ) ( ft

3
/min) 

5 1.5 1.5 3.0 1.71093 0.82850 28.0 

7 2.4 2.4 4.8 2.1641 8 1.04641 36.0 

10 3.5 3.5 7.0 2.61349 1.26242 45.0 

13 4.3 4.3 8.6 2.89682 1.39864 51.0 

18 6.0 6.0 12.0 3.42187 1.651 07 57.0 

Linear Regresstion Y ON X : Y= mX + b 

1 Slope ( m ) 2.08000 Linear Equation 

2 lntercepl ( b ) -0.01235 Set Point Flow Rate ( X) (m
3
/min) 

3 Correlation Coefficient ( r ) 0.99990 Final Set Flow Rate = ( I ) 

Result 

COMMENT 

Andersen Instruments, Inc. 

IC (CFM) Qstd-lC 

70.00 

60.00 

/. 

/ 
V 

50.00 / 

/ 
.,, 

/ 

40.00 - / 

I I/ 
I I / 1 

I V" i 
/ I 

' 
30.00 I I ! 

! I / ' I I 
I i -~ 
i I I / I 
I / 

20.00 I / I 
I / I 

/ I 
/ I 

V I 
10.00 / I I I I 

I I i I 
I i I ! 

I I I 
I I 

0.00 I I ! I 
' 

0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 

Colibrn<ed By ~\~ .. ~ ..... ............ ... . 

Orifice 

TE-5025A 

2915 

(Y) 

IC= l[(Pa/P.,.)(T.,/fa)]'n 

/ 
/ 

I 

I 

27.66 

35.56 

44.45 

50.38 

56.31 

Average 

/ 

1.80 

1.133 

o 

/ 
V 

I 

2.00 

- DD 
DD 

0 ••• 
wp • oa 

Mr.Kritsada Ngamwilai 

Technician 

Laboratory Rcgbtcred No.1-099 

Date February 13, 2016 

Start Time 4:35 PM 

Stop Time 4:40 PM 

Person Mr.Kritsada Ngamwilai 

Temparature Barometric Start Stop 

Pressure Meter Meter 

('K = 'C+273 (mmHg ) 

305.0 759.0 

305.0 759.0 

305.0 759.0 

305.0 759.0 

305.0 759.0 

305.0 759.0 

2 
0.988716 r Psld(mmHg) 760.0 

r 0.994342 TNTP 298.0 

(Pa/Pstd)"(Tstd/Ta) 0.975763589 

C=(Pa/Pstd)·(Tstd/Ta)"0.5 0.987807466 

I 

I 
I 
j 

I 

I 
I 

y = 35.931 633x - 1.591231 

R' = 0.988716 

Qstd (m3/min) 

2.20 2.40 

. .... d. ........... 11 .............. . 
Ms.S upawan Suwannapa 

Environmental Scientist 



Environment Research & Technology Company Limited 
25/113-114 Moo 6 Soi Chinaket 1, Ngamwongwan Road, 

Toongsonghong, Laksi, Bangkok 10210 
Tel. 0-2954-7745-6 Fax 0-2954-7747 

E-mail: envi@enviresearch.co.th 
www.enviresearch.co.th 

PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT 
Sampler Location 

Project Site 

Sampler Number PM-10 No.9 Transfer Standard Type 

Motor Serial Number 2012-05 Calibrator Model 

Recorder Serial Number 0411-003 Calibrator Serial Number 

Plate (Delta H) (A) (X) ( I ) 

No . Pressure Drop Across Orifice ·(inH2O) (t.H,O(Pa/P.,,)(T.,/Ta)]
1
n Qstd = (1/m)((A-b)] ample Flow Rate lndicatlo 

Positive Negative t.H,O (m
3
/min) 

3 
(It/min) 

5 1.5 1.5 3.0 1.71093 0.82850 28.0 

7 2.4 2.4 4.8 2.16418 1.04641 34.0 

10 4.0 4.0 8.0 2.79394 1.34918 42.0 

13 5.0 5.0 10.0 3.12372 1.50773 46.0 

18 6.0 6.0 12.0 3.42187 1.65107 50.0 

Linear Regresstion YON X : Y= mX + b 

1 Slope ( m) 2.08000 Linear Equation 

2 lnlercept ( b ) -0.01235 Set Point Flow Rate ( X) (m 
3
/min) 

3 Correlation Coefficient ( r) 0.99990 Final Set Flow Rate = ( I ) 

Result 

COMMENT 

Andersen Instruments, Inc . 

IC (CFM) Qstd-lC 

70.00 

60.00 

Orifice 

TE-5025A 

2915 

(Y) 

IC= l((PaiP.,,)(T.,/ Ta)]
1
n 

27.66 

33.59 

41.49 

45.44 

49.39 

Average 

1.133 

0 

,, 
/ 

./ 
/ 

./ 
,/ 

Date February 13, 2016 

Start Tima 4:30 PM 

Slop Time 4:35 PM 

Person Mr.Kritsada Ngamwilai 

Temparature Barometric Start Stop 

Pressure Meter Meter 

("K = "C+273 (mmHg) 

305.0 759.0 

305.0 759.0 

305.0 759.0 

305.0 759.0 

305.0 759.0 

305.0 759.0 

' 0.999844 r Pstd{mmHg) 760.0 

r 0.999922 TNTP 298.0 

(Pa/Pstd)"(Tstd/Ta) 0.975763589 

C=(Pa/Pstd)"(Tstd/Ta) '0.5 0.987807466 

y = 26.261041 X + 5.988088 

R' = 0.999844 

50.00 .,,, 

40.00 

I 

30.00 

20.00 

10.00 -

0.00 I 
I 

0.00 

I 
I I / 

I ./ 

I I .Y 
l ! V 
I I / ; 

: ./ I 
i I 

,.. 
I 

,/ 

I I / 
/ I 

.,.r 
V I 

I ,/ 

I I I 
I 
I 
I I 
I I I I I 

I I I I I I 
i I I 

0.20 0.40 0.60 0.80 1.00 1.20 

Calibrated By . Y:-~~7.~ .. ~\~ .......... .... . 
Mr.Kritsad~ Ngamwilai 

Technician 

./ 
./ 

V 
I/ 

I I I I 
I I 

I 
I 
I 
I 
I I 

I 
I I 

I 

I I 
I I 
I 
I 
I I I 
I ! I I I I 

I I I I 
I I I Qstd (m3/min) 

1.40 1.60 1.80 2.00 2.20 2.40 

""'=====t'=~ :l:ftmi ·i ::!t ... /4 A ....... . 
t:MN ;yt,;'J., LTD 

Ms. Supawan Suwanna pa 

Environmental Scientist 
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Environment Research & Technology Company Limited 
25/113-114 Moo 6 Soi Chinaket 1, Ngamwongwan Road, 

Toongsonghong, Laksi, Bangkok 10210 
Tel. 0-2954-7745-6 Fax 0-2954-7747 

E-mail: envi@enviresearch.co.th 
www.enviresearch.co.th 

TSP HIGH VOLUME AIR SAMPLER CAL/BRA TION REPORT 

Sampler Location 

Project Site 

Sampler Number TSP No.A11 Transfer Standard Type Orifice 

Motor Serial Number 610•644 Calibrator Model TE-5025A 

Recorder Serial Number 102910701 Calibrator Serial Number 2915 

Plate (Delta H) (A) (X) (1) (Y) 

No. Pressure Drop Across Orifice·(inH2O) [LlH,O(Pa/P .,)(T.,/Ta)]"
2 Qstd = (1/m)[(A-b)] ample Flow Rate lndicalio IC = l[(Pa/P .,)(T.,/Ta)] '" 

Positive Negative LlH,0 

5 1.7 1.7 3.4 1.82442 

7 2.3 2.3 4.6 2.12209 

10 3.8 3.8 7.6 2.72767 

13 4.8 4.8 9.6 3.06564 

18 6.1 6.1 12.2 3.45593 

linear Regresstion Y ON X : Y= mX + b 

1 Slope ( m) 2.08000 

2 Intercept ( b ) -0.01235 

3 Correlation Coefficient ( r) 0.99990 

Result 

COMMENT 

IC (CFM) 

70.00 

60 .00 

50.00 

40.00 - I ,,,,,. 
I .,, 

I I I i I/ 
I ./ 

30.00 I 
I I/ 

/1 
V 

20.00 I 

10.00 
I I 

I 
! I 

I I 

0.00 I : I I I I 

0.00 0.20 0.40 0.60 0.80 

(m
3
/min) (ft

3
/min) 

0.88306 40.0 

1.02617 44.0 

1.31732 56.0 

1.47980 60.0 

1.66744 64.0 

Linear Equation 

Set Point Flow Rate ( X) (m 
3
/min) 

Final Set Flow Rate = ( I ) 

Andersen Instruments, Inc. 

Qstd-lC 

/ 
./ . 

./ , 
/ . ./ 

.,, 
./ 

/ 
/ 

I / ,,,, .. 
/ 

I 
I 

I 

! 
I 

I 
I 

I 
I 

I 

1.00 1.20 1.40 1.60 

39.58 

43.53 

55.41 

59.37 

63.32 

Average 

/ 

! 
! 
I 
I 
I 

I 

I 
I I 
I 

1.80 

1.133 

0 

2.00 

DO 
DO 

CalJbrn<ed By tf,,\,L \l\(L 
Mr.Krits·~~~ Ngamwilai 

Technician 

• OD 

0~1AENI REjEAllCH & TECNpp'rl,t~fj , By 
ubilraLory Rei:istered No. 'J-0911 

Date February 15, 2016 

Start Time 10:30 AM 

Stop Time 10:35 AM 

Person Mr.Kritsada Ngamwilai 

Temparature Barometric Start Stop 

Pressure Meter Meter 

('K = ' C+273 (mmHg) 

304.0 759.0 

304.0 759.0 

304.0 759.0 

304.0 759.0 

304.0 759.0 

304.0 759.0 

2 
0.984989 r Psld(mmHg) 760.0 

r 0.9924661 TNT, 298.0 

(Pa/Pstd)"(TstdfTa) 0.978973338 

C=(Pa/Pstd)"(TstdfTa)'0.5 0.989430815 

I 
I 
I 
I 

I 

I 

I 
I 
I 
I 

I 

y = 31.630669x + 11.920423 

R' = 0.984989 

Qstd (m3/min) 

2.20 2.40 

...... /4 ... ..... /1: ............. . 
Ms.Supawan Suwannapa 

Environmental Scientist 



Environment Research & Technology Company Limited 
25/113-114 Moo 6 Soi Chinaket 1, NgamwongwanRoad, 

Toongsonghong, Laksi, Bangkok 1 021 0 
Tel. 0-2954-7745-6 Fax 0-2954-7747 

E-mail : envi@enviresearch.co.th 
www .enviresearch.co. th 

PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT 

Sampler, Location 
·, 

Project Site -

Sampler Number PM-10 No.14 Transfer Standard Type Orifice 

Motor Serial Number Calibrator Model TE-5025A 

Recorder Serial Number Calibrator Serial Number 2915 

Plale (Delta H) (A) (X) (I) (Y) 

No . Pressure Drop Across Orifice (inH20) [D.H,O(Pa/P,,,)(T.,/Ta)]'" Qstd = (1/m)[(A-b)] ample Ftow Rate lndlcatio IC= l[(Pa/P,,,)(T",fTa)J'" 

Positive Negative D.H,O ( m
3
/min) (ft

3
/min) 

5 1.5 1.5 3.0 1.71374 0.82985 30.0 29.68 

7 2.5 2.5 5.0 2.2 1243 1.06961 36.0 35.62 

10 4.1 4.1 8.2 2.83330 1.36810 42.0 41.56 

13 5.1 5.1 10.2 3.15999 1 .52516 48.0 47.49 

18 6.6 6.7 13.3 3.60837 1.74073 52.0 51.45 

Linear Regresstion YON X : Y= mX + b Average 

1 Slope ( m) 2.08000 Linear Equation 

2 lnlercepl ( b ) -0.01235 Set Point Flow Rate ( X) (m
3
/min) 1,133 

3 Correlation Coefficient { r ) 0.99990 Final Set Flow Rate = ( I ) 0 

Result 

COMM ENT 

Andersen Instruments, Inc. 

IC(CFM) Qstd-lC 

70.00 

60.00 
./ 

./ 
/ ,,,, 

50.00 
I,'"' 

./ 
1/ 

I ./ 
/ I 

40.00 I / 
. 

I I / 
I I V 

I I I / 
I I 

I /i 
30.00 I / 

I I ,,. 
I 

V I I 
I ./ 
) ./ I 

20.00 / 
/ 

I I 
10.00 I I 

I I 

I 
I 

0.00 I I I : 
0.00 0.20 0.40 

Calibrated By 

I 

I 

I I 
I I I 

I I I : I 

0.60 0.80 1.00 1.20 

- .~ .... -~ .. ........ ...... . 
Mr.Kritsada Ngamwilai 

Technician 

I 

I 

I I 
I 

I I 

1.40 1.60 1.80 2.00 

Date February 15, 2016 

Slarl Time 10:35 AM 

Stop Time 10:40 AM 

Person Mr.Kritsada Ngamwilai 

Temparature Barometric Start Stop 

Pressure Meter Meter 

('K = 'C+273 (mmHg) 

304.0 759.0 

304.0 759.0 

304.0 759.0 

304.0 759.0 

304.0 759.0 

304.0 759.0 

2 
0.992321 r Pstd(mmHg 760.0 

r 0.9961531 TNTP 298.0 

(Pa/Psld)'(Tstd/Ta) 0.978973338 

C=(Pa/Pstd)'(Tstd/Ta)'0.5 0.989430815 

/ 

y = 24.185585x + 9.557232 

R' = 0.992321 

V 

I 

I 
! 
I 

I Qstd (m3/min) 

2.20 2.40 

...... /4 ...... A ........ . 
Ms.Supawan Suwannapa 

Environmental Scientist 



Environment Research & Technology Company Limited 
25/113-114 Moo 6 Soi Chinaket 1, Ngamwongwan Road, 

Toongsonghong, Laksi, Bangkok 10210 
Tel. 0-2954-7745-6 Fax 0-2954-7747 

E-mail: envi@enviresearch.co.th 
www .enviresearch.co. th 

TSP HIGH VOLUME AIR SAMPLER CAL/BRA TION REPORT 

Sampler Location 

Project Site 

Sampler Number TSP No.A24 Transfer Standard Type 

Motor Serial Number 21 51 Calibrator Model 

Recorder Serial Number 2412 Calibrator Serial Number 

Plate (Delta H) ( A ) ( X) ( I) 

No. Pressure Drop Ac ross Orifice· (inH2O) [i':.H,O(Pa/P.,,)(T.,/Ta)]
112 Qstd = (1 /m)[(A-b)] ample Flow Rate lndicatio 

Positive Negative i':.H,O (m
3
/min) (lt

3
/min) 

5 1.6 1.6 3.2 1.77053 0.85716 40.0 

7 2.5 2.5 5.0 2.21317 1.06996 42.0 

10 3.8 3.9 7.7 2.74647 1.32635 48.0 

13 5.0 5.0 10.0 3.12989 1.51069 50 .0 

18 6.5 6.5 13.0 3.56862 1.72162 54.0 

Linear Regresstion YON X: Y= mX + b 

1 Slope ( m ) 2.08000 Linear Equation 

2 Intercept ( b ) -0.01 235 Set Point Flow Rate ( X) (m
3
/min) 

3 Correlation Coefficient ( r) 0.99990 Final Set Flow Rate = ( I ) 

Result 

COMMENT 

Andersen Instruments, Inc. 

IC (CFM) Qstd-lC 

70.00 

60.00 

50.00 --------~ 

-----
~ 

40.00 
....- , • 

__......... I I 
I I I 1........-- I ! 

I I 

Orifice 

TE-5025A 

2915 

(Y ) 

IC= l[(Pa/P_,)(T.,/Ta)]
112 

39.59 

41.57 

47.51 

49.49 

53.45 

Average 

1.133 

0 

----------_,,,. 
,... 

I 
I 

Date February 13, 2016 

Start Time 12:10 PM 

Stop Time 12:15 PM 

Person Mr.Kritsada Ngamwilai 

Temparature Barometric Start Stop 

Pressure Meter Meter 

(°K = °C+273 (mmHg) 

305 .0 762.0 

305.0 762.0 

305.0 762.0 

305.0 762.0 

305 .0 762.0 

305 .0 762.0 

2 
0 .985205 r Pstd(mmHg 760.0 

r 0.9925749 T.,, 298.0 

(Pa/Pstd)"(Tstd/Ta) 0.979620362 

C=(Pa/Pstd)"(TstdfTa)'0.5 0.989757729 

~ 

I 

y= 16.481390x+ 24.941723 

R' = 0.985205 

I ......-,- I 

30.00 
....... , 

I I 
I 
I 
I I 

20.00 
I 

I 
I 

I I I 

10.00 I I 

I I 

I 
I 

i I I 

0.00 I : I I 

0 .00 0.20 0.40 

Calibrated By 

I i 
I I I 
I I i 
I I 

I 

I 

I 
: I I I 
I I I i 
I I I I 

: I I ! I 

0 .60 0.80 1.00 1.20 

· .. \~:\~ .... ~ ................ .. 
Mr.Kritsada Ngamwilai 

Technician 

I 
I 

I I 
I 

' I 
I 

I 

I I 
I I 

I 

I 
Qstd (m3/min) 

1.40 1.60 1.80 2.00 2.20 2.40 

cnvi research 

l,El-MRON,..,...,,-,-,---,M-:-ENT-=RE-:-)./-EAA:-::-::C-;H.,.-& T;:EOl::=\-::i()i.-:CG:::, c-:\,-;:::CO;::-.,. l1:;;;'D ·········J ··· ···A ········ Ms.Supawan Suwannapa 

Environmental Scientist IAbor.atory Rcgisll:rcd No. 'J-0911 



Environment Research & Technology Company Limited 
25 / 113- 1 14 Moo 6 Soi Chinaket 1 , Ngamwongwan Road, 

Toongsonghong, Laksi, Bangkok 1 021 O 
Tel. 0-2954-7745-6 Fax 0-2954-7747 

E-mail: envi@enviresearch.co.th 
www .enviresearch.co. th 

PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT 

Sampler Location 

Project Site 

Sampler Number 

Motor Serial Number 

Recorder Serial Number 

Plate (Delta H) 

No . Pressure Drop Across Orifice· (inH 20) 

Positive Negative l:.H,O 

5 1.6 1.6 3.2 

7 2.7 2.7 5.4 

10 4.1 4.1 8.2 

13 5.6 5.6 11.2 

18 7.1 7.1 14.2 

Linear Regresstion Y ON X : Y= mX + b 

1 Slope ( m) 

2 lntercepl ( b ) 

3 Correlation Coefficient ( r ) 

Result 

COMMENT 

IC(CFM) 

70.00 

60.00 

50.00 

40.00 
I 

30.00 

I 

I 
20.00 - I I 

V 
/ 

10.00 
I 

I 

I 

0.00 I I I 
' 

0 .00 0.20 0.40 

Calibrated By 

PM-10 No.24 Transfer Standard Type Orifice 

2149 Calibrator Model TE-5025A 

2407 Calibrator Serial Number 2915 

(A) (X) (1) ( y) 

[l:.H,O(Pa/P,,.)(T,,.fTa)] ,n Qstd = (1 /m)[(A-b)] ample Flow Rate lndicalio IC= l[(Pa/P",)(T00/Ta)]
1
n 

( m
3
/min) (ft

3
/min ) 

1.77053 0.85716 30.0 29.69 

2.29999 1.11170 38.0 37.61 

2.83423 1.36855 46.0 45.53 

3.31236 1.59842 60.0 59.39 

3.72969 1.79906 64.0 63.34 

Average 

2.08000 Linear Equation 

-0.01235 Set Point Flow Rate ( X) (m 
3
/min) 1.133 

0.99990 Final Set Flow Rate = ( I ) o 

Andersen Instruments, Inc. 

Qstd-lC 

/ 
/ 

I/ 
/ 

/ 
/ 

/ 

/ 

/ 
V 

y 

I / 
/ 

I I/ 
I / 

V 
/ I 

V l I I i 
7 1 I I 

V I 
I / I I I 

I 
/ 

/ 

I I I 
I I I 

I I 

I 
I 

I I 

0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 

·~i~~ 
Mr.Kritsada Ngamwilai 

Technician 

envi rcsc:irch 

Et,MRQNl.1ENf REFH !> TECMNOI.CGY co., LTD. 

L:ibor.atory Registered No, "J-099 

Date February 13, 2016 

Start Time 12:05 PM 

Stop Time 12:10 PM 

Person Mr.Kritsada Ngamwilai 

Temparature Barometric Start Stop 

Pressure Meter Meter 

(°K = °C+273 (mmHg) 

305.0 762 .0 

305.0 762.0 

305.0 762.0 

305.0 762.0 

305.0 762 .0 

305.0 762 .0 

' 0.980637 r Psld(mmHg) 760.0 

r 0.9902712 TNTP 298.0 

(Pa/Pstd)"(Tstd/Ta) 0.979620362 

C=(Pa/Pstd)"(Tstd/Ta)'0.5 0.989757729 

2.40 

y = 37.557800x- 3.477030 

R' = 0.980637 

Qstd (m3/min) 

2.60 

...... A ......... 1f ....... . 
Ms.Supawan Suwannapa 

Environmental Scientist 



TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) 

CALIBRATION SERVICES AND ENVIRONMENTAL ANALYSIS DEPARTMENT 

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK l0250 

TEL. 0-27 17-3000-24 FAX. 0-2719-9484 

N SC-TISI-TIS170 25 

CALIBRATION 0008 

Cert.No.: 16MM8 

Page.: 1 of 3 

Certificate of Calibration 

Equipment: 

Model: 

Serial No.: 

ID No.: 

Manufacturer : 

Submitted by : 

Location: 

Ambient Temperature : 

Relative Humidity : 

Calibrated by : 

Approved by : 

( ) Pornthippa Tameyakul 

( ) Malee Butkruea 

(✓ ) Suwit lmjai 

Issue Date: 

Electronic Balance 

AB204-S 

1123103723 

ERTC-L-ln-048 

Mettler Toledo 

Environment Research & Technology Co.,Ltd. 

25/114 Moo 6 Soi Chinaket 1, 

Ngamwongwan Road, Toongsonghong, Laksi, 

Bangkok 10210 

0 0 

15 C to 40 C 

30 % to 90 % 

Somchai Dumwor 

Approved Signatory 

27 January 2016 

The Uncertainties are for a confidence probability of approximately 95%. 

This cert ificate may not be reproduced other than in fu ll , except with the prior written 

approval of the head of Calibration services and environmental analysis department . 

A 0039289 
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Equipment: Electronic Balance 

Mettler Toledo 

AB204-S 

1123103723 

ERTC-L-ln-048 

Cert.No.: 16MM8 

Manufacturer : Page: 2 of 3 

Model: 

Serial No.: 

ID No.: 

Received order : 

Condition As-Received : 

Calibration Date : 

Reference: 

Procedure used :-

18 January 2016 

Used Item 

18 January 2016 

1601-0611 ON-14 

Calibration were conducted using in-house calibration procedure CP-OB01 according to direct 

measurement method against standard weight. 

Condition of this result of calibration 

1. Reference standard instruments:-

lnstruments Model 

1) Standard Weight Set (E2) 15884 

Serial No. ID No. 

70RC138 

Test report No. 

MM-0137-14 

2. This result of calibration was found accurate as shown on date and place of calibration only. 

3. This result of calibration was made on requested at the point specified by customer. 

4. This certificate is not certified for any commercial transaction. 

5. This certification is traceable to the International System of Unit maintained at:­

- National Institute of Metrology (Thailand). 

Result of calibration ( ) Without Adjustment ( * ) After Adjustment by Internal Calibration 

Range capacity : 0 g to 220 g Resolution 0.0001 g 

Before Adjustment : 

Due date 

9 Dec 2016 

Balance Measurement Coverage 
Applied Weight 

( g) 

100 

200 

After Adjustment : 

Reading 

( g ) 

100.0004 

200.0003 

Correction 

( g ) 

-0.0004 

-0.0003 

1. Determination of the standard deviation of weighing machine 

Applied Weight Standard Deviation 

( g ) of Reading ( g ) 

100 0.00008 

200 0.00005 

Uncertaint~ Factor 

(±mg) (k) 

0.21 2 

0.29 2 

( n = 10) 

a 0734221 



Equipment: 

Manufacturer : 

Model: 

Serial No.: 

ID No.: 

Received order : 

Condition As-Received : 

Calibration Date : 

Reference: 

Result of calibration 

2. Effect of off center loading 

Electronic Balance 

Mettler Toledo 

AB204-S 

1123103723 

ERTC-L-ln-048 

18 January 2016 

Used Item 

18 January 2016 

1601-0611ON-14 

A mass of 50 g was placed to various position on the pan. 

The weighing machine reading error obtained is given in the table 

Position 1 Position 2 Position 3 Position 4 Position 5 

( g ) ( g ) ( g ) ( g ) ( g ) 

0.0000 0.0000 +0.0001 +0.0001 0.0000 

3. De~arture from nominal value 

Balance Measurement 

A~~lied Weight Reading Correction Uncertaint~ 
( g ) ( g ) ( g ) (±mg) 

Unload 0.0000 0.0000 0.15 

0.05 0.0500 0.0000 0.15 

0.1 0.1000 0.0000 0.15 

0.5 0.4999 +0.0001 0.15 

1 1.0000 0.0000 0.15 

2 1.9999 +0.0001 0.15 

10 10.0000 0.0000 0.15 

20 19.9999 +0.0001 0.16 

50 50.0000 0.0000 0.17 

100 100.0002 -0 .0002 0.21 

200 200.0009 -0 .0009 0.29 

Cert.No.: 16MM8 

Page: 3 of 3 

Maximum difference between 

off-center and central loading 

( g ) 

0.0001 

Coverage 

Factor 

(k) 

2.13 

2.13 

2.13 

2.13 

2.13 

2.13 

2.13 

2.13 

2.09 

2 

2 

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage 

factor k , providing a level of confidence of approximately 95 %. 

-oOo-

a 0734222 



TISCH ENVIRONMENTAL, INC. 
145 SOUTH MIAMI AVE 
VILLAGE OF CLEVES, OH 
45002 

Environmental 

513.467 .9000 
877.263.7610 TOLL FREE 
513.467.9009 FAX 

ORIFICE TRANSFER STANDARD CERTIFICATION WORKSHEET TE-5025A 

Date - Feb 18, 2015 Rootsmeter S/N 
Operator Tisch Orifice I.D. -

0438320 
2915 

Ta (K) -
Pa (mm) -

292 
748.03 

======-====================--------------------------------------------
METER ORFICE 

PLATE VOLUME VOLUME DIFF DIFF DIFF DIFF 
OR START STOP VOLUME TIME Hg H2O 

Run # (m3) (m3) (m3) (min) (mm) (in.) 
-------- --------- ----------- --------- --------- --------- ---------

1 NA NA 1.00 1.4500 3.2 2.00 
2 NA NA 1.00 1.0290 6.4 4.00 
3 NA NA 1.00 0.9200 7.9 5.00 
4 NA NA 1.00 0.8740 8.8 5.50 
5 NA NA 1.00 0.7200 12.7 8.00 

DATA TABULATION 

(x axis) (y axis) (x axis) (y axis) 
Vstd Qstd Va Qa 

---------- --------- ----------- --------- --------- --------- ----------
1.0002 0.6898 1. 41 74 0.9957 0.6867 0.8836 
0.9959 0.9678 2.0045 0.9915 0.9635 1.2496 
0.9938 1.0802 2.2411 0.9893 1.0754 1.3971 
0.9926 1.1357 2.3504 0.9882 1.1307 1.4653 ; 
0.9874 1.3714 2.8347. 0. 983·0 1.3653 

•. 

1. 7672: 
', ------------------------------ --------- . ·-~· ,• -

Qstd slope (m) = 2.08000 Qa slope (m) = "-.; 1 . 3.0-24 6 
in,tercept (b) = -0.01235 intercept (b) = -0.00770 
coefficient ( r) = 0.99990 coefficient ( r) 0.99990 

y axis = SQRT [H2O (Pa/760) (298/Ta)] y axis= SQRT[H2O(Ta/Pa)] 

CALCULATIONS 

Vstd = Diff. Vol [ (Pa-Diff. Hg) /760] (298/Ta) 
Qstd = Vstd/Time 

Va= Diff Vol [(Pa-Diff Hg)/Pa] 
Qa = Va/Time 

For subsequent flo~ rate calculations: 

Qstd = 1/m{ [SQRT (H2O (Pa/760) (298/Ta) ) ] - b} 
Qa = 1/m{ [SQRT H2O(Ta/Pa)]- b} 



Analyzer Performance Test 

Equipment 

Manufacture 

Model 

Serial No. 

Analyzer Unit 

Instruments for Calibration 

Instruments 

Zero Air Supply 

Dynamic Dilution Calibrator 

Standard Gas Components 

Single Point Calibration 

Standard Gas 
Standard Gas 

Value 

Environment Research & Technology Company Limited 
2 5/ 113- 114 Moo 6 Soi Chinaket 1, Ngamwongwan Road, 

Toongsonghong, Laksi, Bangkok 10210 
Tel. 0-2954-7745-6 Fax 0-2954-7747 

E-mail: envi@enviresearch.co.th 
www.enviresearch.co.th 

Calibration Data of NOx Analyzer 

Gas Analyzer ( NOx) Customer Name TEAM 

HORIBA Location Envi Research 

APNA-360 Scientist Panupon 

576476022 Date February 11, 2016 

ppm Time 1 :40 PM 

Manufacture Model Serial Number 

Thermo Env. 111 0700419829 

Teledyne AP! M700 617 

co = 4,490 ppm 

NO = 45.7 ppm 

S02 = 44.8 ppm 

Analyzer Value 

NOx ( ppb) NO ( ppb) NO2 ( ppb) Stability % Abs Error 

Before After Before After Before After Before After 

Zero 

Span 

0 1.4 1.6 1.1 1.5 0.3 0.1 - -
400 397.2 404.9 392.2 400.1 5.0 4.8 - -

I : 
Calibration Curve Y = 1.00x + 1.50 

500 
.c 450 
§: 400 
";' 350 
:, 

"' 300 
> 250 

-~ 200 
-g 150 
C1) 

0:: 

R2 = 1.00 

- Before 

-•- After 

I O ,50 100 150 200 250 300 350 400 450 500 . 
· Standard Value I 
'--- -- ----·-·- ·-·-·-·-·-·-·-·-·-·-·-·- ·- ·-·-·-·-·- ·-·~ 

-
1.975 

STATUS TEST AND VALIDATION OF NOx ANALYZER MODEL APNA-360 

Parameter 
Observed Value 

Unit 
Before Adjust After Adjust 

Range ppm 0.5 0.5 

Signal NO mV 2.6 1.9 

Signal NOx mV 29.1 22.4 

Detector kPa 81.4 81.3 

Sample Flow LPM 1.0 0.9 

NO Slope - 1.0351 1.0829 

NOx Slope - 1.0263 1.1022 

Motherboard Status - OK OK 

Alarm Detected - None None 

Calibrate By : ••• 
CH & TEOiNOI.OGY CO.. L 1D, 

February 11, 2016 wbclratal')' Re&isteced Nu. 'l-099 

Nominal Range 

0.1 - 1.0 Standard 

1,000 - 1,500 Full Scale 

1,000 - 1,500 Full Scale 

(Present Air Pressure/101 .3 x100 - 20 ) .:t 4 

1.1+0.3 

0.50000 - 2.0000 

0.50000 - 2.0000 

OK 

None 

Checked By: 

(MS.THIDARUT SAIYARD) 

February 11, 2016 

Page 1 



Environment Research & Technology Company Limited 
25 / 113-114 Moo 6 Soi Chinaket 1, Ngamwongwan Road, 

Toongsonghong, Laksi, Bangkok 1021 0 
Tel. 0-2954-7745-6 Fax 0-2954-7747 

E-mail : envi@enviresearch.co.th 
www.enviresearch.co.th 

Calibration Data of S02 Analyzer 
Analyzer Performance Test 

Equipment Gas Analyzer ( SO2 ) Customer Name TEAM 

Manufacture 

Model 

Serial No. 

Analyzer Unit 

Instruments for Calibration 

Instruments 

Zero Air Supply 

Dynamic Dilution Calibrator 

Standard Gas Components 

Single Point Calibration 

Standard Gas 
Standard Gas 

Value 

Zero 0 

Span 400 

Horiba Location Envi Research 

APSA-370 Scientist Panupon 

X7L602W6 Date February 10, 2016 

ppb Time 11 :48 AM 

Manufacture Model Serial Number 

Thermo Env. 111 0700419829 

Teledyne API M700 617 

co = 4,490 ppm 

NO = 45.7 ppm 

SO2 = 44.8 ppm 

Analyzer Value ( ppb ) Stability 
% Abs Error 

Before After 

-0.1 0.1 

407.4 399.8 

Before After 

-

-

y = 1.00x + 0.10 
R' = 1.00 

- • - Before 

-•-After 

-

-

-

1.9 

, 0 I 100 150 200 250 300 350 400 450 500 • 

L. _. _._._._._Standard Val.ue. _ . _. _. _. _ ._._._I 
STATUS TEST AND VALIDATION OF 502 ANALYZER MODEL APSA-370 

Parameter Unit 

Range ppb 

Signal (SO2) mV 

LAMP mV 

CELL oc 
PUMP Kpa 

AMBIENT kPa 

DC 24V V 

DC 5V V 

Calibrate By : 

Observed Value 

Before Adjust After Adjust 

500 500 

5.3 4.9 

819.1 818.4 

31.6 31.9 

44.7 44.6 

101.3 101.1 

24.1 24.1 

5.0 5.0 

Nominal Range 

0 - 500 Standard 

Voltage of the measured SO2 value 

200 mV - 1200 mV 

Ambient temperature + 5 °C - 15 °C 

65 kPa or less 

Current atmospheric pressure 

24 V ±0.5 V 

5 V ±0.5 V 

(MS.THIDARUT SAIYARD) 
February 10, 2016 
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Environment Research & Technology Company Limited 
2 5/ 1 13- 1 14 Moo 6 Soi Chinaket 1 , Ngamwongwan Road, 

Toongsonghong, Laksi, Bangkok 1 0210 
Tel. 0-2954-7745-6 Fax 0-2954-7747 

E-mail : envi@enviresearch.co.th 
www.enviresearch.co. th 

Calibration Data of CO Analyzer 

Analyzer Performance Test 
Equipment Gas Analyzer ( CO) Customer Name 

Manufacture Thermo Location 

Model 48C Scientist 

Serial No. 69164-362 Date 

Analyzer Unit ppm Time 

Instruments for Calibration 
Instruments Manufacture Model 

Zero Air Supply Thermo Env. 111 

Dynamic Dilution Calibrator Teledyne API M700 

Standard Gas Components co = 4,490 ppm 

NO = 45.7 ppm 

S02 = 44.8 ppm 

Single Point Calibration 

Standard Gas 
Standard Gas Analyzer Value ( ppm ) 

TEAM 

Envi Research 

Panupon 

February 8, 2016 

11 :30 AM 

Serial Number 

0700419829 

617 

Stability 
% Abs Error 

Value Before After Before After 

Zero 

Span 

0 -0.11 0.03 - -
40 39.50 40.10 - -

r·-·-·-·- ·-·-·-·-·- ·- ·-·-· ,,..·. - . - .· .- , 
· Calibration Curve • y = 1.oox + 0.03 ff 
! ~ 50 ..-----=============~----, I R' = 1.00 
I[ Em 
• c. 40 t -------------::;,.:t;;;;;;;;;;;-1 
I ai' 
· :, 30 
I~ 
I g, 20 

. 'c 
1: 
·O:: 

-•- Before 

-- After 

! o 1 o 20 30 40 50 I 
L. ___ ·- ·-· Standard_ Value __ ·-· ___ . ___ ·-· . 

-
1.50 

STATUS TEST AND VALIDATION OF CO ANALYZER MODEL 48C 
Observed Value 

Parameter Display As Unit 
Before Adjust After Adjust 

Range RANGE ppm 50 50 

Internal Temp INTERNAL TEMP oc 35 34.8 

Chamber Temp CHAMBER TEMP oc 46.1 46.3 

Pressure PRESSURE mmHg 742.5 740.7 

Sample Flow FLOW LPM 1.166 1.164 

Bias Voltage BIAS VOLT V -114.5 -114.4 

AGC Intensity AGC Hz 198589 198835 

Motor Speed SPEED % 100 100 

Concentration Cone. ppm 0.471 0.588 

Motherboard Status MOTHERBOARD - . OK OK 

Interface Status INTERFACE - OK OK 

Calibrate By : 

February 8, 2016 

ked By: 
t;,.,,~-,,_M:-;::ENT=llE::,f-AA~C~H-;;-,& T;;::ECHNOL=~oo~yr';CO~.,ITLTI).n 

Lahon11ory Registered No.1-099 

Nominal Range 

0 - 100 standard 

8.0 to 47.0 

40.0 to 59.0 

250 to 1,000 

0.350 to 1.500 

-130 to -100 

150,000 to 300,000 

100 

Oto 10,000 

OK 

OK 

(MS.THIDARUT SAIYARD) 

February 8, 2016 
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Environment Research & Technology Company Limited 
25 / 1 13-114 Moo 6 Soi Chinaket 1, Ngamwongwan Road, 

Toongsonghong, Laksi, Bangkok 10210 
Tel. 0-2954-7745-6 Fax 0-2954- 7747 
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Calibration Data of NOx Analyzer 

Analyzer Performance Test 

Equipment Gas Analyzer ( NOx) Customer Name TEAM 

Manufacture API Location Envi Research 

Model 200A Scientist Panupon 

Serial No. 1650 Date February 12, 2016 

Analyzer Unit ppb Time 1:30 PM 

Instruments for Calibration 

Instruments Manufacture Model Serial Number 

Zero Air Supply Thermo Env. 111 0700419829 

Dynamic Dilution Calibrator Teledyne API M700 617 

Standard Gas Components co = 4,490 ppm 

NO = 45.7 ppm 

S02 = 44.8 ppm 

Single Point Calibration 

Analyzer Value 

Standard Gas 
Standard Gas 

NOx ( ppb) NO ( ppb) N02 ( ppb) Stability % Abs Error 
Value 

Before After Before After Before After Before After 

Zero 0 0.2 0.0 0.0 0.0 0.2 0.0 - - -

Span 400 395.2 405.2 388.0 400.0 7.2 5.2 - - 3.0 

: I 
1 Calibration Curve Y = x · 

500 R2 =1.oo 

450 

in 
400 -

c.. 350 c.. 
Q) 300 -
:::l 
iii 250 > 

~ Before 

Cl 200 C: -••After 
'O 150 cu 
Q) 

0:: 100 

100 150 200 250 300 350 400 450 500 

~ Standard Value 
l- ·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·~ 
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Environment Research & Technology Company Limited 
25/ 1 1 3- 114 Moo 6 Soi Chinaket 1, Ngamwongwan Road, 

Toongsonghong, Laksi, Bangkok 1 021 0 
Tel. 0-2954-7745-6 Fax 0-2954-7747 

E-mail: envi@enviresearch.co.th 
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STATUS TEST AND VALIDATION OF NOx ANALYZER MODEL 200A 

Parameter Display As 

Range RANGE 

Stability STABIL 

Sample Flow SAMP FL 

Ozone Flow OZONE FL 

PMT signal PMT 

Auto - Zero AZERO 

High Voltage Power Supply HVPS 

Reaction Cell Temperature RCELL TEMP 

Box Temperature BOX TEMP 

PMT Temperature PMTTEMP 

Converter Temperature MOLYTEMP 

Reaction Cell Pressure RCEL 

Sample Pressure SAMP 

NOx Slope NOx SLOPE 

NOx Offset NOxOFFSET 

NO Slope NO SLOPE 

NO Offset NO OFFSET 

Calibrate By : 

(MR.PANUPON 

February 12, 2016 

Unit 

ppb 

ppb 

cc/ min 

cc/ min 

mV 

mV 

V 

oc 
oc 
oc 
oc 

In-Hg-A 

In - Hg -A 

-

mV 

-

mV 

Observed Value 

Before After 
Adjust Adjust 

500 500 

0.20 0.10 

467 466 

79 79 

46.7 50.2 

25.5 25.5 

742 742 

49.7 49.7 

30.7 32.1 

6.7 6.7 

314.5 314.0 

7.2 7.1 

29.9 30.2 

0.999 1.024 

1.6 1.6 

0.997 1.007 

-0.3 -0.3 

By: 

Nominal Range 

0 - 500 standard 

< 2 with zero air 

500 +/- 50 

80 +/- 10 

Oto 5,000 

-20 to 150 

450 to 900 

50 +/- 1 

Ambient temp.+3 / -7 

7 +/- 1 

315 +/- 5 

2 to 10 ( Constant ) 

Ambient - 1 ( Constant ) 

1.000 +/- 0.300 

0 +/- 20 

1.000 +/- 0.300 

0 +/- 20 

(MS.THIDARUT SAIYARD) 

February 12, 2016 
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Environment Research & Technology Company Limited 
25/ 113-114 Moo 6 Soi Chinaket 1, Ngamwongwan Road, 

Toongsonghong, Laksi, Bangkok 10210 
Tel. 0-2954-7745-6 Fax 0-2954-7747 
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www.enviresearch.co. th 

Calibration Data of S02 Analyzer 
Analyzer Performance Test 

Equipment Gas Analyzer ( SO2 ) Customer Name TEAM 

Manufacture 

Model 

Serial No. 

Ana lyzer. Unit 

Instruments for Calibration 

Instruments 

Zero Air Supply 

Dynamic Dilution Calibrator 

Standard Gas Components 

Single Point Calibration 

Standard Gas 
Standard Gas 

Value 

Zero 0 

Span 400 

Horiba Location Envi Research 

APSA-370 Scientist Panupon 

12E8X34P Date February 8, 2016 

ppb Time 12:40 PM 

Manufacture Model Serial Number 

Thermo Env. 111 0700419829 

Teledyne API M700 617 

co = 4,490 ppm 

NO = 45.7 ppm 

SO2 = 44.8 ppm 

Analyzer Value ( ppb ) Stability 
% Abs Error 

Before After 

0.1 0.0 

409.5 400.3 

Before After 

-
-

y = 1.00x 
R' = 1.00 

-

-

-

2.3 

500 ,------ - ----==;----, 
. :i:i' 450 

! ~ 400 
I ~ 350 
• iii 300 
I> 250 
· g> 200 
I 'g 150 

i ~ f 

- • - Before 

--•After 

I ~::::i--..--.--~---.-~-..----.----,-----1 
0 I 100 150 200 250 300 350 400 450 500 • 

l_ . _ . _. _ . _. _. _ S_tandard Value . _ . _ . _ . _ . _ . _ . _ . _ I 

STATUS TEST AND VALIDATION OF SO2 ANALYZER MODEL APSA-370 

Parameter Unit 

Range ppb 

Signal (SO2) mV 

LAMP mV 

CELL oc 
PUMP Kpa 

AMBIENT kPa 

DC 24V V 

DC 5V V 

Calibrate By : 

Observed Value 

Before Adjust After Adjust 

500 500 

4.5 4.4 

944.0 944.0 

35.2 34.2 

43.7 43.5 

101 .8 101 .5 

23.9 23.9 

5.0 5.0 

Nominal Range 

0 - 500 Standard 

Voltage of the measured SO2 value 

200 mV - 1200 mV 

Ambient temperature + 5 °C - 15 °C 

65 kPa or less 

Current atmospheric pressure 

24 V ±0.5 V 

5 V ±0.5 V 

(MS.THIDARUT SAIYARD) 

February 8, 2016 
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Environment Research & Technology Company Limited 
25/113-114 Moo 6 Soi Chinaket 1, NgamwongwanRoad, 

Toongsonghong, Laksi, Bangkok 10210 
Tel. 0-2954-7745-6 Fax 0-2954-7747 

E-mail: envi@enviresearch.co.th 
www.enviresearch.co.th 

Calibration Data of CO Analyzer 

Analyzer Performance Test 
Equipment Gas Analyzer ( CO) Customer Name TEAM 

Manufacture Thermo Location Envi Research 

Model 48C Scientist Panupon 

Serial No. 76898-384 Date February 6, 2016 

Analyzer Unit ppm Time 1:28 PM 

Instruments for Calibration 
Instruments Manufacture Model Serial Number 

Zero Air Supply Thermo Env. 111 0700419829 

Dynamic Dilution Calibrator Teledyne API M700 617 

Standard Gas Components co = 4,490 ppm 

NO = 45.7 ppm 

S02 = 44.8 ppm 

Single Point Calibration 

Standard Gas 
Standard Gas Analyzer Value ( ppm ) Stability 

% Abs Error 
Value Before After Before After 

Zero 

Span 

0 0.36 0.01 -
40 39.80 39 .90 -

. - . - . - . - . - •·-. - . - -•-- ~• - ••-- - •--- ..................... --~·•·----, 
I .y = 1.oox + 0.01 
j Calibration Curve I R' = 1.00 

E 50 
C. 
c. 40 -;--
3 30 
~ 

-•- Before 

- After 

0 • , 10 20 30 40 50 

L ,_ ·-·- ·-· Standard _Value · -·-·-·- · -·-·- _j 

STATUS TEST AND VALIDATION OF CO ANALYZER MODEL 48C 
Observed Value 

Parameter Display As Unit 
Before Adjust After Adjust 

Range RANGE ppm 50 50 

Internal Temp INTERNAL TEMP oc 32 .4 33.1 

Chamber Temp CHAMBER TEMP oc 44.3 44.3 

Pressure PRESSURE mmHg 740 .9 740.4 

Sample Flow FLOW LPM 0.989 0.99 

Bias Voltage BIAS VOLT V -118.9 -119 

AGC Intensity AGC Hz 197345 197191 

Motor Speed SPEED % 100 100 

Concentration Cone. ppm 1.167 0.791 

Motherboard Status MOTHERBOARD - OK OK 

Interface Status INTERFACE - OK OK 

Calibrate By : 

- -
- 0.25 

Nominal Range 

0 - 100 standard 

8.0 to 47.0 

40.0 to 59.0 

250 to 1,000 

0.350 to 1.500 

-130 to -100 

150,000 to 300,000 

100 

0 to 10,000 

OK 

OK 

(MS.THIDARUT SAJYARD) 

February 6, 2016 
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Environment Research & Technology Company Limited 
25/113-114 Moo 6 Soi Chinaket 1, NgamwongwanRoad, 

Toongsonghong, Laksi, Bangkok 102 10 
Tel. 0-2954-7745-6 Fax 0-2954- 7747 

E-mail : envi@enviresearch.co.th 
www .enviresearch.co. th 

Calibration Data of NOx Analyzer 

Analyzer Performance Test 

Equipment Gas Analyzer ( NOx) Customer Name TEAM 

Manufacture API Location Envi Research 

Model 200A Scientist Panupon 

Serial -No. 1915 Date February 8, 2016 

Analyzer Unit ppb Time 1 :25 PM 

Instruments for Calibration 

Instruments Manufacture Model Serial Number 

Zero Air Supply Thermo Env. 111 0700419829 

Dynamic Dilution Calibrator Teledyne API M700 617 

Standard Gas Components co = 4,490 ppm 

NO = 45.7 ppm 

SO2 = 44.8 ppm 

Single Point Calibration 

Analyzer Value 

Standard Gas 
Standard Gas 

NOx ( ppb) NO ( ppb) N02 ( ppb) Stability % Abs Error 
Value 

Before After Before After Before After Before After 

Zero 0 -0.7 -0.1 -0.6 0.0 -0.1 -0.1 - - -
Span 400 395.3 405.0 389.5 400.2 5.8 4.8 - - 2.675 

·-·-·-·-·-·-·-·-·-·-·-·-·- ·-·-·-·-·-·- ·-·-·-·-·-•-·-·-·- ·-·-·- ·-·7 I . 
i Calibration Curve Y = 1.00x ! 

R2 = 1.00 I 

m 
a. 
e:, 
(1) 
::, 

~ 
0, 
C: 

"C 
Cl) 
(1) 

~ 

500 

450 

0 50 100 150 200 250 300 350 400 450 500 

-+- Before 

-•-After 

. I 
! Standard Value j 
L·- ·- ·- ·- ·-·- ·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·- ·-·-·-·-·-·-·- ·-·-· 
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Environment Research & Technology Company Limited 
2 5/ 113-114 Moo 6 Soi Chinaket 1, Ngamwongwan Road, 

Toongsonghong, Laksi, Bangkok 10210 
Tel. 0-2954-7745-6 Fax 0-2954-7747 

E-mail : envi@enviresearch.co.th 
www.enviresearch.co.th 

ST A TUS TEST AND VALIDATION OF NOx ANALYZER MODEL 200A 

Paramete r Display As Unit 

Range RANGE ppb 

Stability STABIL ppb 

Sample Flow SAMP FL cc/ min 

Ozone Flow OZONE FL cc/ min 

PMT signal PMT mV 

Auto - Zero AZERO mV 

High Voltage Power Supply HVPS V 

Reaction Cell Temperature RCELL TEMP ·c 
Box Temperature BOX TEMP ·c 
PMT Temperature PMT TEMP ·c 
Converter Temperature MOLY TEMP ·c 
Reaction Cell Pressure RCEL In - Hg -A 

Sample Pressure SAMP In - Hg -A 

NOx Slope NO,SLOPE -
NO, Offset NOx OFFSET mV 

NO Slope NO SLOPE -

NO Offset NO OFFSET mV 

Calibrate By : 

February 8, 2016 

Observed Value 

Before After 
Adjust Adjust 

500 500 

0.1 0.0 

515 515 

78 78 

70.8 69.0 

42.0 41 .9 

800 800 

49.6 50.3 

25.4 25.1 

8.0 8.0 

315.1 315.4 

5.5 5.5 

29.6 29.3 

1.106 1.159 

2.2 0.7 

1.093 1.150 

0.4 -0.8 

By: 

Nominal Range 

0 - 500 standard 

< 2 with zero air 

500 +!- 50 

80 +/- 10 

0 to 5,000 

-20 to 150 

450 to 900 

50 +!- 1 

Ambient temp.+3 / -7 

7 +/- 1 

315 +/- 5 

2 to 10 (Constant) 

Ambient - 1 ( Constant) 

1.000 +/- 0.300 

0 +!- 20 

1.000 +/- 0.300 

0 +!- 20 

(MS.THIDARUT SAIYARD) 

February 8, 2016 
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Environment Research & Technology Company Limited 
25/113-114 Moo 6 Soi Chinaket 1, NgamwongwanRoad, 

Toongsonghong, Laksi, Bangkok 102 1 0 
Tel. 0-2954-7745-6 Fax 0-2954-7747 

E-mail : envi@enviresearch.co.th 
www.enviresearch.co.th 

Calibration Data of S02 Analyzer 
Analyzer Performance Test 

Equipment Gas Analyzer ( SO2) Customer Name TEAM 

Manufacture 

Model 

Seria l No. 

Analyzer Unit 

Instruments for Calibration 

Instruments 

Zero A ir Supply 

Dynamic Dilution Calibrator 

Standard Gas Components 

Single Point Calibration 

Standard Gas 

Zero 

Span 

Standard Gas 

"' ::, .. 
> 
Cl 
C: 

ii .. 
"' et: 

Value 

0 

400 

• o 

Horiba Locat ion Envi Research 

APSA-370 Scientist Panupon 

G5XCFUN6 Date February 8, 2016 

ppb Time 12:40 PM 

Manufacture Model Serial Number 

Thermo Env. 111 0700419829 

Teledyne API M700 617 

co = 4,490 ppm 

NO = 45.7 ppm 

SO2 = 44.8 ppm 

Analyzer Va lue ( ppb ) Stabi lity 
% Abs Error 

Before After 

0.1 0.1 

403 .1 400 .3 

Before After 

-

-

y = 1.00x + 0.10 
R' = 1.00 

- • - Before 

--•After 

-

-

-
0.7 

0 ..-=,..--r---.--,---,-....---,,---r--.---~ 
. 0 - 100 150 200 250 300 350 400 450 500 

L. _ . _. _ . _ . _ . _Standard V'!lue . _. _ . _. _ . _. _. _. _ 

STATUS TEST AND VALIDATION OF SO2 ANALYZER MODEL APSA-370 

Observed Value 
Parameter Unit 

Before Adjust After Adjust 

Range ppb 500 500 

Signal (SO2) mV 5.3 5.2 

LAMP mV 308.1 307.4 

CELL oc 35.0 34.2 

PUMP Kpa 44.2 44.2 

AMBIENT kPa 102.4 102.2 

DC 24V V 24.0 24.0 

DC 5V V 5.0 5.0 

Calibrate By : 

February 8, 2016 Laboralory Regislered No. 'l-099 

Nominal Range 

0 - 500 Standard 

Voltage of the measured SO2 value 

200 mV - 1200 mV 

Ambient temperature + 5 °C - 15 °C 

65 kPa or less 

Current atmospheric pressure 

By: 

24 V ±0.5 V 

5 V ±0.5 V 

(MS.THIDARUT SAIYARD) 

February 8, 2016 
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Environment Research & Technology Company Limited 
25/ 1 13-1 14 Moo 6 Soi Chinaket 1, Ngamwongwan Road, 

Toongsonghong, Laksi, Bangkok 1 0210 
Tel. 0-2954-7745-6 Fax 0-2954-7747 

E-mail : envi@enviresearch.co.th 
www.enviresearch.co.th 

Calibration Data of CO Analyzer 

Analyzer Performance Test 

Equipment Gas Analyzer ( CO ) Customer Name TEAM 

Manufacture HORIBA Location Envi Research 

Model APMA-370 Scientist Panupon 

Serial No. C06YT0NC Date February 11 , 2016 

Analyzer Unit ppm Time 11 :12 AM 

Instruments for Calibration 

Instruments Manufacture Model Serial Number 

Zero Air Supply Thermo Env. 111 0700419829 

Dynamic Dilution Calibrator Teledyne AP! M700 617 

Standard Gas Components co = 4,490 ppm 
NO = 45.7 ppm 
SO2= 44.8 ppm 

Single Point Calibration 

Standard Gas 
Standard Gas Analyzer Value ( ppm ) Stability 

% Abs Error 
Value Before After Before After 

Zero 0 -0.02 0.00 - - -
Span 40 40.76 40.01 - - 1.88 

-·-·-·-·-·-·-·-·-·-·-·-·-·- ·-·-·-·-· r·----~-~ j y = 1.00x + 0.00 ij 
. Calibration Curve j R2 = 1.00 ii 
I 50 

E -Q. 
Q. 

40 
Q) 
:, 
iii 30 -•- Before 
> 
Cl 20 -+-- After 
C 

!ti 
"' 10 a., 
0:: 

0 
0 I I I 10 20 30 40 50 

L Standard Value 
·-·- ·- ·-·- ·-·-·- ·-· - ·-·-·- ·-·-· -·-·-·- ·-·-·-· 

STATUS TEST AND VALIDATION OF CO ANALYZER MODEL APMA-370 

Parameter 

SIGNAL(MAIN) 
SIGNAL (COMP) 

CELL 
PUMP 
AMBIENT 
DC24V 

DC5V 

Calibrate By : 

Unit 
Observed 

Before Adjust 

mV 12.6 

mV 0.3 
oc 30.3 

kpa 43.4 

kpa 101 .9 

mV 24.0 

mV 4.9 

PODA 
February 11, 2016 

Value 
After Adjust 

12.1 

0.4 
30.4 
43.2 
101 .9 

24.0 
4.9 

Nominal Range 

Voltage of the measured CO Value 
Voltage of the interference component Value 

Ambient + (5 to 10 C) 
less than 65 

Atmospheric pressure 

By: 

24+/- 0.5 V 

5+/- 0.5 V 

(MS.THIDARUT SAIYARD) 
February 11, 2016 
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Analyzer Performance Test 

Environment Research & Technology Company Limited 
25 / 113-114 Moo 6 Soi Chinaket 1, Ngamwongwan Road, 

Toongsonghong, Laksi, Bangkok 1021 O 
Tel. 0-2954-7745-6 Fax 0-2954-7747 

E-mail : envi@enviresearch.co.th 
www .enviresearch.co. th 

Calibration Data of NOx Analyzer 

Equipment Gas Analyzer ( NOx) Customer Name TEAM 

Manufacture HORIBA Location Envi Research 

Model APNA-360 Scientist Panupon 

Serial No. 8517870102 Date February 7, 2016 

Analyzer Unit ppm Time 6:13 PM 

Instruments for Calibration 

Instruments Manufacture Model Serial Number 

Zero Air Supply Thermo Env. 111 0700419829 

Dynamic Dilution Calibrator Teledyne API M700 617 

Standard Gas Components co = 4,490 ppm 

NO = 45.7 ppm 

S02 = 44.8 ppm 

Single Point Calibration 

Analyzer Value 

Standard Gas 
Standard Gas 

NOx ( ppb) NO ( ppb) NO2 ( ppb) Stability % Abs Error 
Value 

Zero 

Span 

Before After Before After Before After Before After 

0 -1.3 -0.1 -0.1 0.0 -1.2 -0.1 - -
400 389.9 405.9 387.3 399.9 2.6 6.0 - -

I ~ 
y = 1.00x 
R' = 1.00 500 

:0- 450 
C. 
.!:: 
Q) 

= 
~ 
O'l 
C: 

"O ., 
Q) 

0:: 
5 

Calibration Curve 

j 0 50 100 150 200 250 300 350 400 450 500 

--Before 

-•- After 

· Standard Value 
'-·--- --- - --·-·- ·- ·-·- ·-·-·-·-·-·-·-·-·- ·- ·- ·-·-·-·-·~ 

-
3.15 

STATUS TEST AND VALIDATION OF NOx ANALYZER MODEL APNA-360 

Parameter Unit 

Range ppm 

Signal NO mV 

Signal NOx mV 

Detector kPa 

Sample Flow LPM 

NO Slope -
NOx Slope -
Motherboard Status -
Alarm Detected -

Calibrate By : 

Observed Value 

Before Adjust After Adjust 

0.5 0.5 

3.9 4.5 

21.8 26.1 

80.4 80 .3 

1.0 1.0 

0.9218 0.97685 

1.1120 1.1344 

OK OK 

None None 

Nominal Range 

0.1 - 1.0 Standard 

1,000 - 1,500 Full Scale 

1,000 - 1,500 Full Scale 

(Present Air Pressure/101 .3 x100 - 20 ) ±. 4 

1.1±_0.3 

0.50000 - 2.0000 

0.50000 - 2.0000 

Checked By: 

OK 

None 

(MS.THIDARUT SAIYARD) 
February 7, 2016 
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Analyzer Performance Test 

Environment Research & Technology Company Limited 
25/113-114 Moo 6 Soi Chinaket 1, Ngamwongwan Road, 

Toongsonghong, Laksi, Bangkok 10210 
Tel. 0-2954-7745-6 Fax 0-2954-7747 

E-mail: envi@enviresearch.co.th 
www .enviresearch.co.th 

Calibration Data of SO2 Analyzer 

Equipment Gas Analyzer ( SO2 ) Customer Name TEAM 

Manufacture Horiba Location Envi Research 

Model APSA-370 Scientist Pan upon 

Serial No. E5KBWB08 Date February 8, 2016 

Analyze r Unit ppb Time 1:00 PM 

Instruments for Calibration 

Instruments Manufacture Model Serial Number 

Zero Air Supply Thermo Env. 11 1 0700419829 

Dynamic Dilution Calibrator Teledyne API M700 617 

Standard Gas Components co = 4,490 ppm 

NO = 45.7 ppm 

SO2 = 44.8 ppm 

Single Point Calibration 

Standard Gas 
Standard Gas Analyzer Value ( ppb ) Stability 

% Abs Error 
Value Before After Before After 

Zero 0 -0.1 0.0 - - -
Span 400 405.1 400 .2 - - 1.2 

y = 1.00x 
R' = 1.00 

500 
:0 450 C. 
~ 400 ., 350 ::, 
iii 300 - • - Before 
> 250 
Cl 200 --•After 
C 
'a 150 
"' . ., 100 l et: 50 

0 
, I I 100 150 200 250 300 350 400 450 500 · 

L. _. _. _._ . _._Standard Value._._._._._._._._ I 

STATUS TEST AND VALIDATION OF SO2 ANALYZER MODEL APSA-370 

Observed Value 
Parameter Unit 

Before Adjust After Adjust 

Range ppb 500 500 

Signal (SO2) mV 4.6 4.7 

LAMP mV 1016.7 1016.0 

CELL oc 31 .0 31 .4 

PUMP Kpa 43.5 43.4 

AMBIENT kPa 101 .6 101 .4 

DC24V V 24.0 24.0 

DC 5V V 5.0 5.0 

Calibrate By : 

February 8, 2016 

Nominal Range 

0 - 500 Standard 

Voltage of the measured SO2 value 

200 mV - 1200 mV 

Ambient temperature + 5 °C - 15 °C 

65 kPa or less 

Current atmospheric pressure 

By: 

24 V ±0.5 V 

5 V ±0.5 V 

(MS.THIDARUT SAIYARD) 
February 8, 2016 
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Analyzer Performance Test 

Equipment 
Manufacture 

Model 
Serial No. 

Analyzer Unit 

Instruments for Calibration 

Instruments 
Zero Air Supply 

Dynamic Dilution Calibrator 
Standard Gas Components 

Single Point Calibration 

Environment Research & Technology Company Limited 
25 / 1 13-114 Moo 6 Soi Chinaket 1, Ngamwongwan Road, 

Toongsonghong, Laksi, Bangkok 10210 
Tel. 0-2954-7745-6 Fax 0-2954-7747 

E-mail: envi@enviresearch.co.th 
www.enviresearch.co.th 

Calibration Data of CO Analyzer 

Gas Analyzer ( CO) Customer Name TEAM 

HORIBA Location Envi Research 

APMA-370 Scientist Panupon 

JHG8PWA8 Date February 10, 2016 

ppm Time 1:00 PM 

Manufacture Model Serial Number 
Thermo Env. 111 0700419829 

Teledyne API M700 617 

co = 4,490 ppm 

NO = 45.7 ppm 
SO2 = 44.8 ppm 

Standard Gas 
Standard Gas Analyzer Value ( ppm ) Stability 

% Abs Error 

Zero 
Span 

Value Before After Before After 
0 -0.02 0.00 - -

40 41.00 40.01 - -
-·-·-·-·- ·-·-·- ·-·- · - ·-·-·- ·-·-·-·-· r·· - . - ·· - . 

. Y = 1.00x + 0.00 
Calibration Curve I R2 = 1.00 

50 

e 
§: 40 
"i' 
"i 30 
> 
Cl 20 
C: 

"tl 
c,i 10 
~ 

I 0 ~=-~---,---,---.------r--=---; 
i 0 I I I 10 20 30 40 50 

-•- Before 

- After 

i_ __ __ ________ __ ~t~~~~-l~~~--- ·-·- ·- ·- ·- ·-·-·- · 

-
2.48 

STATUS TEST AND VALIDATION OF CO ANALYZER MODEL APMA-370 

Parameter Unit 

SIGNAL(MAIN) mV 
SIGNAL (COMP) mV 
CELL oc 
PUMP kpa 
AMBIENT kpa 
DC24V mV 
DC5V mV 

Calibrate By : 

Observed Value 
Nominal Range 

Before Adjust After Adjust 
8.7 7.2 Voltage of the measured CO Value 

0.6 1.9 Voltage of the interference component Value 
29.9 30.2 Ambient+ (5 to 10 C) 
41.0 41.1 less than 65 
101.8 101 .8 Atmospheric pressure 
24.0 24.0 24+/- 0.5 V 
4.9 4.9 5+/- 0.5 V 

By: ~d ~ 
-•• 

CH &TECHNOlOGYCO.,Lm. 

Laboratory Rei:istered -t'Jo.1-099 

(MS.THIDARUT SAIYARD) 
February 10, 2016 
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Environment Research & Technology Company Limited 
25/ 113-114 Moo 6 Soi Chinaket 1, Ngamwongwan Road, 

Toongsonghong, Laksi, Bangkok 10210 
Tel. 0-2954-7745-6 Fax 0-2954-7747 

E-mail: envi@enviresearch.co.th 
www.enviresearch.co.th 

• • ••• 

Calibration Data of NOx Analyzer 

Analyzer Performance Test 

Equipment Gas Analyzer ( NOx) Customer Name TEAM 

Manufacture API Location Envi Research 

Model 200A Scientist Panupon 

Serial -No. 1975 Date February 12, 2016 

Analyzer Unit ppb Time 5:30 PM 

Instruments for Calibration 

Instruments Manufacture Model Serial Number 

Zero Air Supply Thermo Env. 111 0700419829 

Dynamic Dilution Calibrator Teledyne API M700 617 

Standard Gas Components co = 4,490 ppm 

NO = 45.7 ppm 

S02 = 44.8 ppm 

Single Point Calibration 

Analyzer Value 

Standard Gas 
Standard Gas 

NOx ( ppb) NO ( ppb) NO2 ( ppb) Stability % Abs Error 
Value 

Before After Before After Before After Before After 

Zero 0 0.6 0.0 -0.2 0.1 0.8 -0.1 - - -
Span 400 417.0 404.7 413.4 399.7 3.6 5.0 - - 3.425 

-·-·--- ·- ·- ·- ·-·-·-·- --·-·-·-·-·-·- --·-·-·-·-·-·-·-·-·-·-·-·-·- ·, 

500 

in 
450 

a.. 400 
a.. - 350 
G.> 
:I 

300 ca 
> 250 
Cl 
C: 200 
-c 
ca 150 G.> 

0:: 
100 

50 

0 

Calibration Curve 

Standard Value 

y = 1.00x + 0.1 0 
R2 = 1.00 

- Before 

-•-After 

500 

L·-·-·-·-·-·- ·- ·-·- ·- ·-·-·-·-·-·---·- ·-·-·- ·-·-·-·-·-·---·-·-·-·-
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Environment Research & Technology Company Limited 
25/113-114 Moo 6 Soi Chinaket 1, Ngamwongwan Road, 

Toongsonghong, Laksi, Bangkok 102 1 O 
Tel. 0-2954-7745-6 Fax 0-2954-7747 

E-mail: envi@enviresearch.co.th 
www.enviresearch.co.th 

STATUS TEST AND VALIDATION OF NOx ANALYZER MODEL 200A 

Parameter Display As Unit 

Range RANGE ppb 

Stability STABIL ppb 

Sample Flow SAMP FL cc I min 

Ozone Flow OZONE FL cc I min 

PMT signal PMT mV 

Auto - Zero AZERO mV 

High Voltage Power Supply HVPS V 

Reaction Cell Temperature RCELL TEMP oc 
Box Temperature BOX TEMP oc 
PMT Temperature PMT TEMP oc 
Converter Temperature MOLYTEMP oc 
Reaction Cell Pressure RCEL In - Hg -A 

Sample Pressure SAMP In - Hg -A 

NOx Slope NO.SLOPE -
NOx Offset NOx OFFSET mV 

NO Slope NO SLOPE -

NO Offset NO OFFSET mV 

Calibrate By : 

February 12, 2016 

Observed Value 

Before After 
Adjust Adjust 

500 500 

0.1 0.1 

455 461 

80 80 

124.6 116.4 

110.7 109.5 

784 784 

49.9 49.8 

29.7 29.1 

7.8 7.8 

314.9 315.3 

8.6 8.7 

29.9 29.5 

1.005 0.935 

3.9 6.1 

0.997 0.920 

-1.2 -1.4 

Nominal Range 

0 - 500 standard 

< 2 with zero air 

500 +/- 50 

80 +/- 10 

Oto 5,000 

-20 to 150 

450 to 900 

50 +/- 1 

Ambient temp.+3 / -7 

7 +/- 1 

315 +/- 5 

2 to 10 ( Constant ) 

Ambient - 1 ( Constant) 

1.000 +/- 0.300 

0 +/- 20 

1.000 +/- 0.300 

0 +/- 20 

(MS.THIDARUT SAIYARD) 

February 12, 2016 
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Environment Research & Technology Company Limited 
2 5/ 1 13-114 Moo 6 Soi Chinaket 1, Ngamwongwan Road, 

Toongsonghong, Laksi, Bangkok 10210 
Tel. 0-2954-7745-6 Fax 0-2954-7747 

E-mail: envi@enviresearch.co.th 
www.enviresearch.co.th 

Calibration Data of SO2 Analyzer 
Analyzer Performance Test 

Equipment Gas Analyzer ( SO2 ) Customer Name TEAM 

Manufacture Horiba Location Envi Research 

Model APSA-370 Scientist Panupon 

Serial No. ETSTKURU Date February 4, 2016 

Analyzer Unit ppb Time 3:31 PM 

Instruments for Calibration 

Instruments Manufacture Model Serial Number 

Zero Air Supply Thermo Env. 111 0700419829 

Dynamic Dilution Calibrator Teledyne API M700 617 

Standard Gas Components co = 4,490 ppm 

NO = 45.7 ppm 

SO2 = 44.8 ppm 

Single Point Calibration 

Standard Gas 
Standard Gas Analyzer Value ( ppb ) Stability 

% Abs Error 
Value 

Zero 

Span 

Before After Before After 

0 0.0 0.0 - -
400 409.8 405.2 - -

· - · - · - · - · - ·-·-·-·-·-·-·-·-·-·-·-·-·-·1 
I Calibration C urve Y = 1-01 x · 
. ------ R' = 1.00 f 
I 500 ,------ -----===----, 

i I:~ 
I 2 3so 

'" 300 i > 250 
• g> 200 
I 'g 150 
· ., 100 
1ii: 

- • - Before 

-•- After 

0 I 100 150 200 250 300 350 400 450 500 • 

L. - · _ ·- ·- ·- __ standardValJJe. -·-·-·-. _ ._ ._._I 

-
1.2 

STATUS TEST AND VALIDATION OF SO2 ANALYZER MODEL APSA-370 

Parameter 

Range 

Signal (SO2) 

LAMP 

CELL 

PUMP 

AMBIENT 

DC 24V 

DC 5V 

Calibrate By : 

Unit 

ppb 

mV 

mV 

·c 
Kpa 

kPa 

V 

V 

Observed Value 

Before Adjust 

500 

4.3 

405.9 

34.3 

44.5 

100.8 

23.9 

5.0 

After Adjust 

500 

4.5 

706.4 

35.1 

44.5 

100.8 

23.9 

5.0 

•• 
•• 

0 ••• 
• ••• • 

Nominal Range 

0 - 500 Standard 

Voltage of the measured SO2 value 

200 mV- 1200 mV 

Ambient temperature + 5 °C - 15 °C 

65 kPa or less 

Current atmospheric pressure 

24 V ±0.5 V 

5 V ±0.5 V 

~ 0 •° Chen ed By: 
(MR.PANUPON 

February 4, 2016 

ONMENT RE¥AACH & TECHNOLOGY CO., LTD. 

Laboratory Registered No. 1-099 
(MS.THIDARUT SAIYARD) 

February 4, 2016 
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Analyzer Performance Test 

Equipment 
Manufacture 

Model 
Serial No. 

Analyzer Unit 

Instruments for Calibration 

Instruments 
Zero Air Supply 

Dynamic Dilution Calibrator 
Standard Gas Components 

Single Point Calibration 

Environment Research & Technology Company Limited 
25 / 1 13-1 14 Moo 6 Soi Chinaket 1, Ngamwongwan Road, 

Toongsonghong, Laksi, Bangkok 10210 
Tel. 0-2954-7745-6 Fax 0-2954-7747 

E-mail: envi@enviresearch.co.th 
www.enviresearch.co.th 

Calibration Data of CO Analyzer 

Gas Analyzer ( CO) Customer Name TEAM 

HORIBA Location Envi Research 

APMA-370 Scientist Panupon 

Y05LRYAD Date February 10, 2016 

ppm Time 1:00 PM 

Manufacture Model Serial Number 
Thermo Env. 111 0700419829 

Teledyne API M700 617 

co = 4,490 ppm 

NO = 45.7 ppm 

SO2 = 44.8 ppm 

Standard Gas 
Standard Gas Analyzer Value ( ppm ) Stability 

% Abs Error 
Value Before After Before After 

Zero 0 0.00 0.00 - - -
Span 40 41.24 40.01 - - 3.08 

. ·-·- ·-·- ·-·- ·- · - ·-·- ·-·-·-·- ·-·-·- · r. - . - · ·- .:, 
I . y = 1.oox + o.oo ~ 
. Calibration Curve I R2 = 1.00 
I 

50 ~-----------,=,,=1=,--- -, 
E 
a. 
a. 40 
Q) 
:I 30 ni -•- Before 
> 
0) 20 -+- After 
C: 

"C 

"' Cl) 

0::: 

I 0 ' ' ' 10 20 30 40 50 
·L Standard Value 

·-·-·-·-·-·-·--- ·-· -·-·-·- ·- ·-·-·-·-·-·-·-·-· 
STATUS TEST AND VALIDATION OF CO ANALYZER MODEL APMA-370 

Parameter 

SIGNAL(MAIN) 
SIGNAL (COMP) 

CELL 

PUMP 

AMBIENT 

DC24V 

DC5V 

Calibrate By : 

Unit 
Observed Value 

Nominal Range 
Before Adjust After Adjust 

mV 9.9 8.6 Voltage of the measured CO Value 

mV 0.5 1.8 Voltage of the interference component Value 
oc 32.8 33.3 Ambient + (5 to 10 C) 

kpa 42.3 42.3 less than 65 

kpa 101.8 101.7 Atmospheric pressure 

mV 23.9 23.9 24+/- 0.5 V 

mV 4.9 4.9 5+/- 0.5 V 

~ . envi research 

(MR'.PANUPON PODAN ONMENTREpricH&TEO;NOlOGYCO.,LTD 

February 10, 2016 I aho ,·011,r~· f~egistcrcd No. 'J-IIQQ 

By: 
(MS.THIDARUT SAIYARD) 

February 10, 2016 
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~ AIR LIOUIDEJ Air Liquide America 
Specialty Gases LLC @ scott'" RATLI\ CLASS 

Guaranteed +-/- 1 % Accuracy 

1290 COMBERMERE STREET, TROY, Ml 48083 Phone: 248-589-2950 Fax: 248-589-2134 

CERTIFICATE OF ACCURACY: EPA Protocol Gas 

Assay Laborato.ry - PG<VP Vendor ID: A22014 
AIR LIQUIDE AMEH!llCA SPECIALTY GASES LLC P.O.No.: 12141092 R.1 
1290 COMBERMERE STREET Document # : 55057749-001 
TROY, Ml 48.083 

Customer 
AIR LIQUIDE THAILAND LTD 
MONNIPA WONGANU/PO 12141 C 
849, 14/F VORAWAT BLDG, U 
SILOM ROAD, BANGRAK 
10500 BANGKOK 
THAILAND 

ANALYTICAL INFORMATION Gas Type: CO,NO,S02,BALN .. 
This certification was performed according to EPA Traceability Protocol For Assay & Certification of Gaseous Calibrat;on S>~Ja~ds; 
Procedure G-1 . EPA/600/R-12/531; May 2012 . Do not use this standard if pressure is less than 100 psig. ' 

Cylinder Number: 
Cylinder Pressure: 

CC441318 
2015 PSIG 

Certification Date: 05Jun2014 Exp. Date:. 06Jun2017 
. Batch No: TROO 110246 

COMPONENT CERTIFIED CONCENTRATION (Moles) ACCURACY (ABSOLUTE / RELATIVE) 
CARBON MONOXIDE 
NITRIC OXIDE 
SULFUR DIOXIDE 
NITROGEN - OXYGEN FREE 

TOT AL OXIDES OF NITROGEN 

TRACEABILITY 
REFERENCE STANDARD 
COMPONENT 
CARBON MONOXIDE 
NITRIC OXIDE 
SULFUR DIOXlDE 

ANALYTICAL METROD 

COMPONENT 
CARBON MONOXIDE 
NITRIC OXIDE 
SULFUR DIOXIDE 

COMPONENT 
NITRIC OXIDE 
SULFUR DIOXIDE 

4,490 PPM 
45. 7 PPM 
44 . 8 PPM 

BALANCE 

45 . 7 PPM 

CONCENTRATION UNCERTAINTY CYLINDER 

30. 
0.4 
0.4 

PPM / 0.6 % 
PPM / 0.9 % 
PPM / 0.8 % 

Reference Value Only 

TYPE/SRM SAMPLE 
2466 .0000 PPM 13.0000 PPM KAL004 701 NTRM 2367 

NTRM 1684 

EXP.DATE 
31May2018 
22Jul2017 
24Jan2018 

97.6000 PPM 0.8000 PPM KAL004798 
100.4000 PPM 0.8000 PPM KAL00.3':l11. 

1st Analysis: 29May2014 

INSTRUMENT 
MKS/2030/0928621 
MKS/2030/0928621 
MKS/2030/0928621 

ANALYTICAL/PRINCIPLE CALIBRATED CONCENTRATION 
FOURIER-TRANSFORM IR 14May20 14 4490. PPM 
FOURIER-TRANSFORM IR 20May2014 45.70 PPM 
FOURIER-TRANSFORM IR 29May2014 44.90 PPM 

2nd Analysis: 05Jun2014 

INSTRUMENT 
MKS/2030/0928621 
MKS/2030/0928621 

ANALYTICAL/PRINCIPLE CALIBRATED CONCENTRATION 
FOURIER-TRANSFORM IR 
FOURIER-TRANSFORM IR 

20May2014 
29May2014 

45.60 PPM 
44.80 PPM 

Special Noles : MPT QUOTE 0118878001 CGA 660 SS Tare Weight: 23.01 kg 
··Gross W~ ei h · 27.70 kg Net Weight: 4.692 kg 

APPROVED BY: ~~ 
__ R_.,.0,....~RT-M~C~C~R~A~N~D~A~L~L-----

Page 1 of 1 
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Environment Research & Technology Company Limited 
25/ 113-114 Moo 6 Soi Chinaket 1, Ngamwongwan Road, 

Toongsonghong, Laksi, Bangkok 1021 0 
Tel. 0-2954-7745-6 Fax 0-2954-7747 

E-mail: envi@enviresearch.co.th 
www.enviresearch.co.th 

Sound Level Meter Calibration Report 

Support Equipment Type 

Manufacture 

Sound Level Calibrator 

Larson Davis 

Model CAL200 

Se rial No. 7004 

Range of Calibrator 

- Sound Pressure Level 93.7 dB. 

- Frequency 

Calibration Date 
Customer Name 

Item 
Brand 

1 RION 

2 RION 

3 RION 

4 RION 

Calibrated By 

1,000 Hz. 

February 13, 2016 

TEAM Consulting Engineering and Management Co., Ltd. : 1m-:im,h-:i'lvJ'Vj11.l&nmb\il-:lb'U~'U~ff1'U 

0\ilff7'Vlm,~ h'ilu:::, ::: rrn -:i 2 
' 

Equipment Actual Reading (dB(A)) 
Status 

Mode l Serial Number Before Adjustme nt Afte r Adjustment 

NL-42 00321428 93.4 93.7 Pass 

NL-42 00157459 93.8 93.7 Pass 

NL-42 01147317 93 .2 93.7 Pass 

NL-42 00157458 93.2 93 _7 Pass 

-~:0:.~~---~~------ cnvi research 

Mr. Kritsada. · J gamwila i 
Technician 

Ms.Supawan Suwann apa 
Environmental Scientist 

Page 1/ 1 



~ A ~ NSC-TISI-TIS 17025 

'J'JoTISTR CALIBRATION 0037 

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR) 

RequestNo. 21-59/0012 MTC No. EEL. BP. 17/1058 

CALIBRATION CERTIFICATE 

Submitted by : Environment Research & Technology Co.,Ltd. 

Address : 25/114 Moo 6, Soi Chinaket 1, Ngamwongwan Rd., Toongsonghong, Laksi Bangkok 10210 

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 : Precision Acoustic Calibrator Temperature : (23 ± 3) "C 

Manufacturer : Larson Davis Relative Humidity : (50 ± 15) % 

Model : CAL200 Ambient Pressure : (101.325 ± 1.500) kPa 

Serial No. : 7004 

Standards used 1. Digital Function Synthesizer NF Electronic DF-193A SIN 12203 7 l 93A024. 

2. Measuring Amplifier Bruel&Kjaer 2636 SIN 1537484. 

3. Programmable Attenuator Tamagawa TPA-303A SIN OF 2214. 

4. Digital Multimeter Agilent 34401A SIN MY44005560. 

5. Pressure Transmitter Vaisala PTB202AD SIN T0650001. 

6. Audio Analyzer Panasonic VP-7722A SIN 041477Dl22. 

7. Condenser Microphone B&K 4180 SIN 2633526. 

Calibration Procedure : CP.SC.01 based on IEC 60942-2003; The sound pressure level generated by sound 

calibrator under test shall be measured by standard microphone using an insert voltage technique . 

This instrument has been calibrated against standards maintained at Electrical and Electronic Standards 

Laboratory (EEL), which are traceable to the International System of Units through 

National Institute of Metrology (Thailand). 

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the 

measured values only. 

Date of Receipt 

Date of Calibration 

: 7 Oct. 2015 

: 16 Oct. 2015 

The results relate only to the items tested or calibrated. 
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless wri tten permission is obtained from the governor of TISTR. 

Head Office 
35 Mu 3 Tambon Khlon~ Ha. Amphoe Khlong Luang, 

Changwat Pathumthani 12120, Thailand 
Tel. (66) 0 2577 9000 
Fax. (66) 0 2577 9009 

E-mail : rumpai@tistr.or.th Website:www.tistr. or.th 

Office/Laboratory 
Soi lC, Bangpoo Industrial Estate, Sukhumvit Road, 

Amphoe Muang, Changwat Samutprakan 10280, Thailand 
Tel. (66) 0 2323 1672-80 ext. 115, 116 
Fax. (66) 0 2323 9165 

E-mail: mtc@tistr.or.th 

FM.BL.MTC.002 Rev.3 

Office 
196 Phahonyothin Road, Chatuchak, Bangkok 10900, 
Thailand 
Tel. (66) 0 25791121-30 ext. 5219, 5225, 5217 
Fax. (66) 0 2579 8592 

E-mail : sumalee@tistr.or.th 
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., NSC-TI SI-TIS 17025 

"J"J oTISTR CALI BRATI ON 0037 

THAILAND INSTITUTE OF SCIENTIFIC AND TECH NOLOGICAL RESEARCH (TISTR) 

RequestNo. 21-59/0012 MTC No. EEL. BP. 17/1058 

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 20µPa at 1000 Hz 
0 

Acoustic Output in dB re 20µPa , Corrected to Reference Conditions : 101.325 k.Pa , 23.0 C and SO¾RH 

1. Sound Pressure Level 

Standard Microphone 

Type 

1/2 inch B&K 4180 

2. Frequency 

Standard Microphone 

Type 

1/2 inch B&K 4180 

3. Total distortion* 

Standard Microphone 

Type 

1/2 inch B&K 4180 

Note : 1. No adjustment. 

Sound Pressure Level 

Measured Sound Pressure Deviated value Uncertainty 

Level (dB) 

93 .74 

Measured Frequency 

(Hz) 

999.9 

Measured Total distortion 

(%) 

1.23 

(dB) (dB) 

-0.26 ± 0.15 

Frequency 

Deviated value Uncertainty 

(Hz) (Hz) 

-0.1 ± 1.1 

Total distortion* 

Uncertainty 

(%) 

± 0.60 

2. The calibration results exclude the calibrator pressure co1Tection. 

Tolerance limit 

IEC60942:2003 Class 1 

±0.40 dB 

Tolerance limit 

IEC60942:2003 Class 1 

±1.0% 

Tolerance limit 

IEC60942:2003 Class 1 

±3.0% 

3. The calibration results include the microphone volume co1Tection at level of0.26 dB from manual. 

4. Results marked 11 * 11 in this Certificate are not accredited by Thai Industrial Standards Institute (TISI). 

Date of Calibration : 16 Oct. 2015 

The results relate only to the items tested or calibrated. 

2/3\V 

Advertising the Report/Certificate and publicity of the results except in ful l are prohibited unless written permission is obtained from the governor of TISTR. 

Head Office 
35 Mu 3 Tambon Khlon~ Ha. Amphoe Khlong Luang, 

Changwat Pathumthani 12120, Thailand 
Tel. (66) 0 2577 9000 
Fax. (66) 0 2577 9009 

E-mail : rumpai@tistr.or.th Website:www.tistr.or.th 

Office/ Laboratory 
Soi lC, Bangpoo Industrial Estate, Sukhumvit Road, 

Amphoe Muang, Changwat Samutprakan 10280, Thailand 
Tel. (66) 0 2323 1672-80 ext. 115, 116 
Fax. (66) 0 2323 9165 

E-mail : mtc@tistr.or.th 

FM.BL.MTC.002 Rev.3 

Office 
196 Phahonyothin Road, Chatuchak, Bangkok 10900, 

Thailand 
Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217 
Fax. (66) 0 2579 8592 

E-mail : sumalee@tistr.or.th 
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NSC-TISI-TIS 17025 
'1'1 °TISTR CALIBRATION 0037 

THAILAND INSTITUTE OF SCI ENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR) 

Request No. 21-59/0012 MTC No. EEL. BP. 17/1058 

Nominal Output of Unit Under Test= 114 dB re 20µPa at 1000 Hz 
0 

Acoustic Output in dB re 20µPa , Corrected to Reference Conditions : 101.325 kPa , 23.0 C and 50%RH 

1. Sound Pressure Level 

Sound Pressure Level 

Standard Microphone Measured Sound Pressure Deviated value Uncertainty Tolerance limit 

Type Level (dB) (dB) (dB) IEC60942:2003 Class 1 

1/2 inch B&K 4180 113.74 -0.26 ± 0.15 ±0.40 dB 

2. Frequency 

Frequency 

Standard Microphone Measured Frequency Deviated value Uncertainty Tolerance limit 

Type (Hz) (Hz) (Hz) IEC60942:2003 Class 1 

1/2 inch B&K 4180 999.9 -0.1 ± 1.1 ±1.0% 

3. Total distortion* 

Total distortion* 

Standard Microphone Measured Total distortion Uncertainty Tolerance limit 

Type (%) (%) IEC60942:2003 Class 1 

1/2 inch B&K 4180 0.36 ±0.60 ±3.0% 

Note : 1. No adjustment. 

2. The calibration resu lts exclude the calibrator pressure con-ection. 

3. The calibration results include the microphone volume con-ection at level of0.2 
~~,:i"!:i~;,;.,.:_ 

Calibrated by : 

··· ···~ ·· ·· ...... fl✓. ... .... 

Approved by : 

(Mr.Weerachai Deechaiyae) 

Date of Calibration 

Date of Issue 

: 16 Oct. 2015 

: 26 Oct. 2015 

Electrical and Electronic Standards Laboratory 

Industrial Metrology and Testing Service Centre 

Ref:2011258100703386001 3/3 

The results relate only to the items tested or calibrated. 
Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR. 

Head Office 
35 Mu 3 Tambon Khlon~ Ha. Amphoe Khlong Luang, 

Changwat Pathumthani 12120, Thailand 
Tel. (66) 0 2577 9000 

Fax. (66) 0 2577 9009 

E-mail : rumpai@tistr.or.th Website:www.tistr.or.th 

Office/Laboratory 
Soi lC, Bangpoo Industrial Estate, Sukhumvit Road, 

Amphoe Muang, Changwat Samutprakan 10280, Thailand 
Tel. (66) 0 2323 1672-80 ext. 115, 116 
Fax. (66) 0 2323 9165 

E-mail : mtc@tistr.or.th 

FM.BL.MTC.002 Rev.3 

Office 
196 Phahonyothin Road, Chatuchak, Bangkok 10900, 

Thailand 
Tel. (66) 0 2579 1121-30 ext. 5219, 5225, 5217 
Fax. (66) 0 2579 8592 

E-mail : sumalee@tistr.or.th 
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PROJECT SITE 

  



Customer Name 

Address 

Project Name 

Project Location 

Sampling Source 

Sampling Point 

GPS. Coordinate 

Sampling Date 

Sampling Time 

Sampling Method 

Sample Condition 

Sampling By 

Parameter 

Total Suspended 
Particulate (TSP) 

24 Hours Average 
Particulate Size Less 

Than 10 Micron (PMI0) 
24 Hours Average 

Envll'onmcot Rescurch & Technology Compnny Limited 
25/ 113-11 t! Moo 6 Soi Chinnket 1, Ngamwongwan Road, 

Toongsongho11g, Laksi, llangkok 1021 0 
Tel. 0-2954-7745-6 Fax 0-2954-7747 

E-mail: euvi@e::nvirese~ch.co.th 
www.cnvire!search.co.th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., Ltd. 

1s·1 Nuan Chan Road, Nuan Chan, Bueng l<um, Bangkok 10230 

T,mn1i[101l'ivhu~1ntt;1oh1it1flff11l~'1ITTY1n1>1JU~1ntlv\J 

,humnuLJ1JYi7 01,110,J~1mtvH 1J>Y11v11:LJ00 

Ambient Air Quality 

u'lnrnif uflrflmn..-

UTM (WGS84) 47P 0733541 E, 1432617 N 

September 9-16, 2015 Analysis No. 

16:10 Received Date 

U.S. EPA 40 CFR Part 50 Analytical Date 

Good Report Date 

AB1193/2558 

September 18, 2015 

September 18-21, 2015 

September 22, 2015 

Mr.Romsea l<ateh (Personnel of Environment Research & Technology Co., Ltd.} 

Rc:mlt 
Unit Method of Analysis St:andardl/ 

Sep 15-16, 15 Sop9-,l0, 15 &pl0.11,15 &plH.2,15 fk:pJ.2-13,15 S;:pl3-14il5 &}1141.5,15 

Hi-Volume, 
mg/ml Gravimetric Method 0.039 0.026 0.031 0.036 0.031 0.037 0.041 0.330 

--·- PMl0 Size Selective, 
mg/m.:.i Hi-Volume, 0.024 0.015 0.017 0.021 0.019 0.023 0.027 0.120 

Gravimetric Method 
Rcmu:rk: 11 Nntificatiou ofNutionul Euvironmcutal Board, No.10, B.E.2538 (1995), publfo:hetl in the Royal Government Gazette No.112 Part 52 <luted May 25, B,E,2538 

(1995) and Notification No.24, B.E.2547 {2004), published in the Royul Government Gazette No,121 Special Part 1040 duted Septe1Uber 22, B.E.2547 
{2004), under Ute Enhancement aud Conecrvation of National Environmental Quulily Act B.E.2535 {1992). 

l'l"'hi',o½ q 

(Ms.Natnicha Sermmatiwong) 

Analyst No.1-099-ii-6346 

,,-----·/ 
(__\~"-. -) 

(Ms. Panich a Promchai) ~ 

Lab. Supervisor No.1-099-11-2414 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Environment Research & Technology Company Lim.itcd 
25/113-114 Moo 6 Soi Chinn.ket 1, Ngamwongwan Road, 

Toongsonghong1 Laksi, Bangkok 10210 
Tel. 0-2954-771!5-6 Fa.._ 0-2954-7747 

E-mail: euvi@euvircscarch.co.th 
,vww.envircsearch.co.th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng Kum, Bangkok 10230 

1 m•m1T1~11l 111\J n1mtv1• 1 \t v1tt fl a1t1 ~vi n1\\ nn~ iJ,n nLLv1> 

~1umnum,1·,1 li1,11oiJ,nmtv10 IJJ\\'lvl1>UflJ 

Ambient Air Qualily 

u~11rnr!'tt~lf\"IJ n1-i: 

UTM (WGS84) 47P 0733541 E, 1432617 N 

September 9-16, 2015 

Mr.Romsea l<aleh (Personnel of Environment Research & Technology Co., Ltd.) 

NOx Chemiluminescence Analyzer API Model 200A Serial Number 1915 

ASC314-NOx-2558 Report Date September 25, 2015 

Result (ppm) 

Interval Time Sep 9-10, 15 Sep 10-11, 15 Sep 11-12, 15 Sep 12-13, 15 
NO NO, Nox NO NO, NOx NO NO, NOx NO NO, NOx 

16:00-17:00 0.0017 0.0039 0.0056 0.0017 0.0043 0.0060 0.0022 0.0024 0.0046 0.0022 0.0022 0.0044 
17:00 - 18:00 0.0018 0.0041 0.0059 0.0019 0.0035 0.0054 0.0027 0.0029 0.0056 0.0020 0.0028 0.0048 
18:00 - 19:00 0.0010 0.0036 0.0046 0.0024 0.0039 0.0063 0.0036 0.0049 0.0085 0.0023 0.0037 0.0060 
I 9:00 - 20:00 0.0019 0.0050 0.0069 0.0033 0.0061 0.0094 0.0037 0.0055 0.0092 0.0026 0.0057 0.0083 .. . .. 
20:00 - 21 :00 0.0030 0.0048 0.0078 0.0036 0.0062 0.0098 0.0045 0.0058 0.0103 0.0034 0.0056 0.0090 
21 :00 - 22:00 ~ 0.0056 0.0090 0.0047 0.0047 0.0094 0.0052 0.0044 0.0096 0.0046 0.0053 0.0099 

. 22:00 - 23:00 -· 0.0036 0.0055 0.0091 0.0042 0.0021 0.0063 0.0059 0.0053 0.0112 0.0048 0.0053 0.0101 
23:00-24:00 o-:Oo?i9 0.0048 0.0087 0.0043 0.0030 0.0073 0.0058 0.0047 0.0105 0.0048 0.0045 0.0093 
00:00 - 01:00 0.0044 0.0040 0.0084 0.0044 0.0027 0.0071 0.0064 0.0044 0.0108 0.0051 0.0035 0.0086 
01:00 - 02:00 0.0046 0.0040 0.0086 0.0045 0.0025 0.0070 0.0064 0.0033 0.0097 0.0061 0.0039 0.0100 
02:00 - 03:00 0.0050 0.0036 0.0086 0.0044 0.0020 0.0064 0.0066 0.0032 0.0098 0.0068 0.0041 0.0109 
03:00 - 04:00 0.0052 0.0032 0.0084 0.0051 0.0022 0.0073 0.0067 0.0031 0.0098 0.0059 0.0037 0.0096 
04:00 - 05:00 0.0051 0.0032 0.0083 0.0047 0.0020 0.0067 0.0069 0.0027 0.0096 0.0064- 0.0033 0.0097. 
05:00 - 06:00 0.0060 0.0028 0.0088 0.0054 0.0026 0.0080 0.0073 0.0029 0.0102 0.0064 0.0033 0.0097 -
06:00 - 07 :00 0.0072 0.0025 0.0097 0.0053 0.0025 0.0078 0.0078 0.0032 0.0110 0.0067 0.0035 0.0102 
07:00 - 08:00 0.0051 0.0037 0.0088 0.0061 0.0029 0.0090 0,0079 0.0026 0.0105 0.0083 0.0034 0.0117 
08:00 - 09:00 0.0059 0.0039 0.0098 0.0087 0.0046 0.0133 0.0107 0.0034 0.0141 0.0098 0.0039 0.0137 
09:00 - 10:00 0.0066 0.0037 0.0103 0.0096 0,0073 0.0169 0.0101 0.0037 0.0138 0.0102 0.0035 0.0137 
10:00 - 11:00 0.0065 0.0033 0.0098 0.0041 0.0068 0.0109 0.0089 0.0068 0.0157 0.0110 0.0035 0.0145 
11:00 - 12:00 0.0062 0.0122 0.0184 0.0026 0.0038 0.0064 0.0079 0.0076 0.0155 0.0093 0.0137 0.0230 ·-· 
12:00 - 13:00 0.0025 0.0146 0.0171 0.0030 0.0028 0.0058 0.0069 0.0034 0.0103 0.0075 0.0071 0.0146 
13:00 - 14:00 0.0029 0.0052 0.0081 0.0021 0.0024 0.0045 0.0043 0.0029 0.0072 0.0034 0.0041 0.0075 
14:00 15:00 0.0025 0.0053 0.0078 0.0012 0.0016 0.0028 0.0011 0.0025 0.0036 0.0010 0.0025 0.0035 
15:00 - 16:00 0.0014 0.0052 0.0066 0.0019 0.0018 0.0037 0.0016 0.0020 0.0036 0.0013 0.0030 0.0043 

24 Hours Average 0.0041 0.0049 0.0090 0.0041 0,0035 0.0076 0.0059 0,0039 0,0098 0.0055 0.0044 0,0099 
1 Hour Maximum 0.0072 0,0146 0.0184 0,0096 0,0073 0,0169 0.0107 0.0076 0,0157 0.0110 0.0137 0.0230 

Remark : !/ Notification of NatlonaJ Environmental Board, No, 10, RE.2538 {1995), published in the Royal Government Gazette No.112 Part 52 dated May 25, B.E.2538 
(1995), Notification No.28, B.E.2550 (2007), publiahed in the Royal Government Oozette No.124 Special Pun 58D dated Muy 14, B.E.2550 (200'?) and 
Notification No.33, B.E,2552 (2009), published in the Royal Government Gazette No.126 Special Part ll4D dated Augu:i,t 14, B.E.2552 (2009), under the 
Enhancement and Conucrvation of National Environmental Quality Act B.E.2535 {1992). 

WK~.-~, 
(Ms.Wassana Khunngoen) 

Analyst No.1-099-,-4849 

-------,:) ~ 
l ~~ ~ l ~°'-~· 
(Ms.Panicha Promchai) 

Lab. Supervisor No.1-099-fl-2414 . 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Environment RctH.!arch & Technology Company Limited 
25/113-114 Moo 6 Soi Chinuket 1, Ngamwongwun Road, 

Toong-songhong1 Lulu,i, Bangkok 1 021 0 
Tel. 0-2954-77t15-6 Fax: 0-2954-7747 

E-mail : euvi@>envire:;earch.co.th 
"\V\Vw.cnvircsearch.co.th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., Ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng Kum, Bangkok 10230 

1mam,1,a1vM1un1rn,,i.111Y1tc~f!111~~a111mwun1nll~< 

,hunmuu1m, 61,nouo1nu;1. \l~\11~,~uDJ 

Ambient Air Quality 

\J7L1mil'u~lA7J01'1 
UTM (WGS84) 47P 0733541 E, 1432617 N 

September 9-16, 2015 

Mr.Romsea l<ateh (Personnel of Environment Research & Technology Co., Ltd.) 

NOx Chemiluminescence Analyzer API Model 200A Serial Number 19·15 

ASC3·14-NOx-2558 Report Date September 25, 2015 

Result (ppm) 

Interval Time Sep 13-14, 15 Sep 14-15, 15 Sep 15-16, 15 Standard1/ 

NO NO, NOx NO NO, NOx NO NO, NOx 

16:00- 17:00 0.0025 __Q,Q03\i_ 0.006l 0.00l8 0.0051 0.0069 0.0039 _ ,_Q.0049 .. ~Q.~ 
l 7:00 - 18:00 0.0029 0.0042 0.0071 0.0019 0.0050 0.0069 0.0047 0.0060 0.0107 

18:00 - 19:00 0.0020 0.0039 0.0059 0.0022 0.0054 0.0076 0.0052 0.0079 0.013l 

19:00 - 20:00 0.0022 0.0048 0.0070 0.0038 0_0042 0.0080 0.0052 0.0077 0.0129 

20:00 - 21 :00 0.0026 0.0039 ·cfoo65 0.0020 0.0040 0.0060 0.0110 0.0098 0.0208 

21:00-22:00 0.0031 0.0033 0.0064 0.0014 0.0039 0.0053 0.0076 0.0067 0.0143 

22:00 - 23:00 0.0033 0.0029 0.0062 0.0027 0.0040 0.0067 0.0146 0.0048 0.0194 

23:00 -24:00 0.0037 0.0032 0.0069 0.0036 0.0038 0.0074 0.0157 0.0048 0.0205 

00:00 - 0 l :00 0.0042 0.0033 0.0075 0:0060. 0.0040 0.0100 0.0152 0.0042 0.010,i 

01:00- 02:00 0.0046 0.0031 0.0077 0.0054 0.0044 0.0098 0.0142 0.0054 0.0196 

02:00 - 03:00 0.0059 0.0040 0.0099 0.0058 0.0040 0.0098 0.0131 0.0053 0.0184 

03:00 - 04:00 0.0059 0.0030 0.0089 0.0060 0.0043 0.0103 0.0088 0.0045 0.0133 

04:00 05:00 0.0058 0.0029 0.0087 0.0068 0.0046 0.0114 0.0076 0.0047 0.0123 

05:00 - 06:00 0.0068 0.0041 O.Ol09 0.0074 0.0058 0.0132 0.0070 0.0046 0.0116 

06:00 - 07:00 0.0074 0.00<12 0.0116 0.0089 0.0061 0.0150 0.0095 0.0059 0.0154 

07:00 08:00 0.0094 0.0037 0.0131 0.0107 0.0059 0.0166 0.0123 0.0047 0.0170 

08:00 - 09:00 ---· 0.0110 0.0047 0.0157 0.0107 0.0054 0.0161 0.0121 0.0054 O.Ol75 

09:00 - 10:00 0.0132 0.0064 0.0196··- ·-o.01os· 0.0056 0.0164 0.0121 0.0063 0.0184 
l 0:00 - 11 :00 ___ _ 0.01.a;L __ 0.0053 --0.0176 0.0122 0.0075 0.0197 0.01!! 0.0062 0.0173 

11 :00 - 12:00 0.0106 0.0049 0.0155 0.0132 0.0070 0.0202 0.0101 0.0064 0.0165 

12:00 - 13:00 0.0099 0.0048 0.0147 O.Ol29 0.0060 0.0189 0.0083 0.0069 0.0152 , .... 
l3:00- 14:00 0.0076 0.0051 0.0127 0.0114 0.0058 0.0172 0.0061 0.0071 0.0132 

14:00 15:00 0.0045 0.0054 0.0099 0.0036 0.0063 0.0099 0.0048 .. 0.0068 --•.ori6 
15:00 - 16:00 0.0015 0 0047 0.0062 0.0029 0.0053 0.0082 · 0.0052 0.0070 0.0122 

24 Hours Averae:e 0.0060 0.0041 0.0101 0.0064 0.0051 0.0116 0.0094 0.0060 0.0154 

1 Hour Maximum 0.0132 0.0064 0.0196 0.0132 0.0075 0.0202 0.0157 0.0098 0.0208 NO, ,0.17 
Remark: l/ Notification of National Envi.ronmental Board, No.10, 8,E,2538 {1995), published in the Royal Government Guzette No,112 Part 52 dated May 25, 8.8.2538 

{1995), Notification No.28, B.E,2550 (2007}, publhthed i.11 the Royu.1 Government Gazette No.124 Special Part 580 dated May 14, B.E.2550 (2007) and 
Notification No.33, B.E.2552 (2009), published in the Royal Oovc.nunent G.o.:.:ctte No.126 Special Part 114D dated August 14, RE.2552 {2009), under the 
Enhancemc• t ond Conservation of National Environmental Quality Act B,E.2535 (1992). 

W K~--(Ms.Wassana I<hunngoen) 

Analyst No.1-099-il-4849 

cnvi r-:~c,::iJ:, 

Litbor.1.tury 

~~7 c~~-
(Ms.Panicha Promchai) 

Lab. Supervisor No.1-099-11-2414 -
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

.Envh·oumeut Research & Tedmolo!::,'Y Compimy L.imited 
25/ 113-114 1\·loo 6 Soj Chinaket 1 1 Ngnmwong-.v:m Rood, 

Toongsonghong, Laksi, Bangkok l 021 a 
Tel. 0-2954-7745-6 Fn."t 0-295•1-7747 

£..mail: envi@envirescarch.co.th 
\VWw.envire.search.co.th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., Lld. 

151 Nuan Chan Road, Nuan Chan, Bueng Kum, Bangkok 10230 

T,mm, 1 H 11lfhu~1m1<il" 111~H~ft11t~<ilITT\\flrnJ1fo1nLL<ilJ 

vi1\Ji\U1\JU1"1'11 ,J1lnDUfl1nlL~" \IJ\\1'11~UD" 

Ambient Air Quality 

u'inm~\>iilA7Jn77 

UTM (WGS84) 47P 0733541 E, 1432617 N 

September 9-16, 2015 

Mr.Romsea Kateh (Personnel of Environment Research & Technology Co., Ltd.) 

S02 UV-Fluorescence Analyzer Horlba Model APSA-370 Serial Number G5XCFUN6 

ASC314-S0,-2558 Report Date September 25, 2015 

Result SO, (ppm) 
Interval Time 

Sep 9-10, 15 Sep 10-11, 15 Sep 11-12, 15 Sep 12-13, 15 Sep 13-14, 15 Sep 14-15, 15 Sep 15-16, 15 
Standard. 

16:00 - 17:00 0.0013 0.0016 0.0016 0.0016 0.0017 0.0018 0.0019 
17:00 - 18:00 0.0013 0.0016 0.0016 0.0017 0.0017 0.0018 0.0019 
18:00 - I 9:00 0.0016 0.0016 0.0017 0.0017 0.0017 0.0018 0.0019 
19:00 - 20:00 0.0016 0.0017 0.0017 0.0017 0.0018 0.0017 0.0018 
20:00 - 21 :00 0.0016 0.0017 0.0017 0.0017 0.0017 0.0016 0.0018 

.. ··21,00 - 22:00 0.0016 0.0017 0.0017 0.0017 0.0017 0.0016 0.0018 
22:00 - 23:00 0.0016 0.0017 0.0017 0.0017 0.0018 0.0017 0.0019 
23:00 - 24:00 0.0016 0.0017 0.0017 0.0017 0.00l7 0.0018 0.0020 -· 
00:00 - 01 :00 0.0016 0.0017 0.0017 0.0017 0.0017 0.0018 0.0019 
01:00 - 02:00 0.0016 0.0017 0.0017 0.0017 0.0018 0.0018 0.0019 
02:00 - 03:00 0.0016 0.0017 0.0017 0.0017 0.0018 0.0017 0.0019 
03:00 - 04:00 0.0016 0.0017 0.0017 0.0018 0.0018 0.0017 0.0019 

---04:00 - 05:00 0.0016 0.0017 0.0017 0.0017 0.0018 0.0017 0.0019 
05:00 - 06:00 0.0016 0.0017 0.0016 0.0018 0.0018 0.0017 0.0018 
06:00 - 07:00 0.0016 0.0017 0.0017 0.0017 0.0018 0.0017 0.0019 
07:00 - 08:00 0.0017 0.0017 0.0017 0.0018 0.0018 0.0018 0.0019 
08:00 - 09:00 0.0016 0.0017 0.0017 0.0017 0.0018 0.0018 0.0019 
09:00 - I 0:00 0.0016 0.0017 0.0017 0.0018 0.0019 0.0018 0.0019 
10:00 - 11:00 0.00l6 0.0017 0.0017 0.0018 0.0019 0.0018 0.0019 
11:00 - 12:00 0.0016 0.0017 0.0017 0.0018 0.0019 0.0019 0.0019 
12:00 - 13:00 0.0016 0.0017 0.0017 0.0018 0.0019 0.0019 0.0019 
1'-nn 14:00 0.0016 0.0016 0.0017 0.0018 0.0018 0.0019 0.0019 ... 
14:00- 15:00 0.0016 0.0016 0.0016 0.0018 0.0018 0.0019 0.0019 ·-· 
15:00 - 16:00 0.0016 0.0016 0.0016 0.0017 0.0017 0.0018 0.0018 

24 Hours Averaite 0.0016 0.0017 0.0017 0.0017 0.0018 0.0018 0.0019 0.12,1 
1 Hour Maximum 0.0017 0.0017 0.0017 0.0018 0.0019 0.0019 0.0020 0.30•1 

Remark 1 11 Notification of National Environmental Board, No, 10, 8.E.2538 (1995), publfobed in the Royal Government Gazette No.112 Port 52 dated May 25, B.E.2538 
(1995) and Notification No.24, B.E.25•17 (2004), published in the Royul Government Gru:ette No,121 Special Pnrt 104D dated September 22, B.E.2547 
{2004), under the Enh11ncemcnt and Conservation of National Environmental Quality Act B,E.2535 (1992), 

'' Notification of National Envtronmental Board, No.12, B.E.2538 {]995), published in the Royal Government Garette No,112 Special Part 27D dated July 13, 
B.E,2538 (1995) and Notification No.21, 8.E.2544 {2001), published in the Royal Government Gazette No.118 Special Part 39D dated April 30, B.E.2544 
(200 l), under the Enhancement and Conservation of National Environmental Quality Act B,E,2535 {1992). 

W ~~u-
(Ms.wassana Khunngoen) 

Analyst No.1-099-,-4849 

--------~ -----~ 
\ -: C \ ~&c· . 
(Ms.Panicha Promchai) J 

Lab. Supervisor No.1-099-11-2414 
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Customer Name 

Address 

l'rojeet Name 

l'roject Location 

Measured Source 

Measured l'oint 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

.Envh·onmtmt Research & Technology Company Limited 
25/ 113-114 Moo 6 Soi Chinnket 1, Ngamwongwan Road, 

Toong~oughong, Lak::.i, Bangkok 10210 
Tel, 0-2954-T/,:15-6 Fax 0-295t!-7747 

E-m.iil : envi@envircscarch.co,th 
www.envircsearch.co.lh 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., Lid. 

151 Nuan Ci1an Road, Nuan Chan, Bueng l<um, Bangkok 10230 

hmm,1,J1Ylvhtlmnuv1~111Yl\l~R111~v1ITT1'mwtln1nM10 

,i1mw1uu1om ~11nntl<11mt'il> iow1v11suoo 

Ambient Air Quality 

u'i11mluflr .. ,.~n11 

UTM (WGS84) 47P 0733541 E, 1432617 N 

September 9-16, 2015 

Mr.Romsea i(ateh (Personnel of Environment Research & Technology Co., Lid.) 

CO NDIR Analyzer Horlba Model APMA-360CE Serial Number 41346760054 

ASC314-C0-2558 Report Date September 25, 2015 

Result CO (ppm) 

Interval Time Sep9-10, 15 Sep 10-11, 15 Sep 11-12, 15 Sep 12-13, 15 Sep 13-14, 15 Sep 14-15, 15 Sep 15-16, 15 Standard1/ 

l hr Ava s hr Ave 1 hr Av1 8 hr Av1 lhfAvc 6 hr Av1 1 hr Ave 8 hrAva 1 hr Avc Bla-Avc 1 hrATJ 8 hr Av1 1 hr Av;; 8 bzAv1 

16:00 - 17:00 n? 0.3 0.3 0.3 . 0.4 0.4 0.4 

17:00- lA·OO 0.3 . 0.3 0.3 0.3 0.5 0.4 . 0.4 

18:00 19:00 0.3 0.3 - 0.3 0.3 0.4 0.4 0.4 
,-

·--- I 9:00 - 20:00 04 - 0.3-- - 0.3 0.3 0.4 0.4 0.4 

20:00-21:00 05 " 04 -0~4 0.3 0.3 0.4 0.4 

21:00 - 22:00 04 04 0.4 0.4 0.4 0.3 . 0.4 

22:00 - 23:00 0.4 - 0.3 ·0.4 0.4 0.3 . 0.3 0.6 

23:00-24:00 ·o.r 0.4 0.4 .. Qd. 0.3 0.3 OA 0.3 0.3 0.4 0.3 0.4 0.7 0.5 

00:00-01:00 0.4 0.4 0.3 0.3 0.4 0.4 0.4 0.4 0.3 0.4 0.4 0.4 0.5 0.5 

01:00 - 02:00 0.4 0.4 0.3 +l- 0.3 0.4 0.5 0.4 0.3 0.3 0.3 0.4 0.7 0.5 

02:00 03:00 05 ---;;-;; 0.3. 0.3 0.4 0.5 0.4 0.5 0.4 0.3 0.3 0.6 0.5 

03:00 - 04:00 04 n-, 0.3 0.3 0.3 0.4 0.4 0.4 0.4 0.4 0.3 0.3 0.5 0.6 

04:00 - 05:00 0.4 04 0.3 0.3 0.3 0.3 0.4 0.4 0.4 0.4 0.3 0.3 0.5 0.6 

05:00 - 06:00 0.5 0.4 0.3 0" 0.3 0.3 0.4 0.4 0.4 0.4 0.4 0.3 0.5 0.6 

06:00 - 07:00 0.5 0.5 0.3 0.3 0.3 0.3 0.4 0.4 0.5 0.4 0.4 0.3 0.6 --0.6 
07:00 - 08:00 03 04 0.4 03 0.3 0.3 0.4 0.4 0.5 0.4 0.4 0A 0.5 0.6 

--·- ---
08:00 - 09:00 04 0.4 0.5 O'.'! 0.4 0.3 0.4 0.4 0.5 0.4 0.4 0.4 0.7 06 

09:00 - 10:00 0.4 0.4 0.5 0.4 0.4 0.3 0.5 0.4 0.5 0.5 0.4 0.4 0.7 0.6 

10:00 - 11 :00 0.6 0.4 0.3 0.4 --0.4 - 0.3 0.5 0.4 0.6 0.5 0.4 0.4 0.7 0.6 

11:00 -12:00 0.5 0.5 oT 0.4 0.4 0A 0.5 0.4 0.5 0.5 0.5 0.4 0.7 0.6 

12:00- 13:00 0.3 0.4 0.3 0.4 0.4 0.4 0.4 0.4 0.5 0.5 0.5 0.4 0.7 0.6 

13:00- 14:00 0.4 04 0.3 0.4 0.3 0.4 0.3 0.4 0.5 0.5 0.5 0.4 0.7 0.7 

14:00-15:00 0.3 04 0.3 0.4 0.3 0.4 0.3 0.4 0.4 0.5 0.3 0.4 0.7 0.7 -
15:00 - 16:00 0.3 0.4 0.3 0.4 0.3 0A 0.3 0.4 0.4 0.5 0.3 0.4 0.6 0.7 

24 Roura Averaa:c 0.4 . 0.3 0.3 0.4 . 0.4 . 0.4 . 0.6 . 

1 Hour Maximum 0.6 0.5 . 0.4 . 0.5 0.6 . 0.5 . 0.7 30 

8 Hol!,ta Maximum . 0.5 0.4 . 0.4 . 0.4 0.5 0.4 0.7 9 
Rumuk: 1/ Notification of Nuliouul Envfronmental Board, No.IO, B.E.2538 {1995), publiubed in the Royal Government Ouu:lte No, 112 Port 52 date1l May 251 B.E.2538 

(1995), wider the Eubnncement and Conservation of National 8nvironmentnl Quo.lily Act B.E.2535 (1992). 

w KhL 
(Ms.Wassana Khunngoen) 

Analyst No.1-099-,-4849 

G/. 
tM.s.Panicha Promc~~"-=7 

Lab. Supervisor No.1-099-fl-2414 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Reported Number 

Environment Rc!1Cal'ch & Technology Compiuiy Limited 
25/ 113-114 Moo 6 Soi Chin11het 1, Ngamwongwan Rom\, 

Toongsonghong, Lnk_\ji, l3;mgkok l 02 l 0· 
Tel. 0-2954-7745-6 Fax 0-295'1-77<17 

·E-mail: envi@cnvircscnrch.co.lh 
www.cnviresenrch.co.tb 

ANALYSIS REPORT 

TEAM Consulting EQglneering and Management Co., Lid. 

151 Nuan Chan Road. Nuan Chao, Bueng !(um, Bangkok 10230 

1moni111,1vh\ht1R1nu.io'l11Yl11~H1\1~'il.rmnn~tln1m,110 

~1unmumov,1 011111Jtln1n11v1; i;111w1suo; 

u'l11rni'lufif,11on11 

UTM (WGS84) 4 7P 0733541 E. 1432615 N 

September 9-16.2015 

Mr.Romsea l(ateh (Personnel of Environment Research & Technology Co .. Lid.) 

WDC218/2558 

~te Seu 9-10 15 Sep 10-11, 15 Sep 11-12, 15 Sep 12-13 15 Sep 13-14 15 Seo 14-15 15 Sep 15-16 15 
Time ws \VD \VS WD \VS WD \VS \VD ws \VD \VS \VD ws WD 

17:00 - 18:00 1.3 WNW 1.3 WSW 0.4 w 1.8 WNW 2.2 NNE 1.8 NW 2.7 NNW 
18:00 - 19:00 1.3 IV 0.0 Calm 1.8 SW 0.9 WNW 1.3 N 1.3 WNW 2.2 NNW --
19:00 - 20:00 1.3 SSW 0.4 w 0.4 SW 0.9 SW .1.3 NNE 2.2 w 0.9 NNIV 
20:00- 21:00 2.2 SSE 0.4 w 0.9 SW 0.4 SW 0.9 WNW 3.1 NNW 1.3 NNW 
21 :00 - 22:00 1.3 s 1.8 w 0.4 N 1.3 SE 2.2 WSW 3.1 NW 2.2 NW 
22:00 - 23:00 0.9 SSW 1.3 N 0.4 N 0.4 SE 1.8 SSW 3.1 NNW ,1.0 N 
23:00 - 24:00 0.9 SSE 0.9 E 0.0 Calm 0.4 SE 1.8 N 0.9 N 4.9 N 
00:00 - 0 I :00 0A SSE 0.4 E 0.4 N 0.0 Calm 3.6 NNW 1.8 N 4.0 N 
01:00-02:00 0.4 SSE 0.0 Calm 0.4 N 0.9 SE 2.7 NNW 1.8 NNW 4.0 N 
02:00 - 03:00 0.9 SE 0.0 Calm 0.4 N 0.9 NE 1.8 N 1.3 NW 4,0 NNW -
03:00 - 04:00 0.9 ESE 0.0 - Calm . 0.0 Calm 0.0 Calm 0.9 N 0.4 NW 2.7 NNW 
04:00 - 05:00 0.0 Calm 0.4 SE 0.0 Calm 0.0 Calm 0.9 N 0.0 Calm 2.7 NNW 

-05:00 - 06:00 1.3 ESE 0.4 SSE 0.0 Calm 0.0 Calm 1.3 N 0.4 NE 2.2 NNW 
06:00 - 07:00 2.2 s 0.0 Calm 0.4 NW 0.0 Calm 1.3 N 0.4 NE 2.7 NNW 
07:00 - 08:00 0.9 NNW 0.4 SSE 0.0 Calni 0.0 Calm 1.3 N 0.4 NE 3.6 N 
08:00 - 09:00 0.9 NW 0.4 SSE 0.0 Calm 0.4 NE 2.2 NNW 1.3 NW 3.6 N 
09:00 - 10:00 0.4 NW 0.9 SE 0.9 NW 0,9 ENE 3.1 NNW 1.8 NNW 4.9 N 
10:00- 11:00 0.4 NW 1.3 s 1.3 WSW 1.8 N 4.0 NNW 3.1 NNW 4.9 NNW 
11:00 - 12:00 0.9 NE 2,2 SW 1.8 NW 2.7 N 3.6 NNW 3.6 NW 5.4 NNW 
12:00 - 13:00 1.3 ESE; LS WSW 2.2 NNW 4.0 NNW 4.0 NNW 4.0 NNW 4.5 N 
13:00 - 14:00 0.9 E 1.8 NW 1.8 WSW 4.0 NNW 3.6 NNW 3.6 NNW 4.0 NNW 
14:00 - 15:00 2.2 WSW 2.2 NW 2.7 NW 4.0 NNW 3.6 NNW 3.1 NW 4.0 NNW 
15:00- 16:00 1.3 w 2.2 WNW 3.1 NW 3.1 NNW 3.1 NNW 3.6 -NW 3.6 NNW 
16:00-17:00 1.8 w 0:9 WSW 2.7 WNW 2.7 NNW 3.6 NNW 3.1 NNW 3.6 NNW 

Remark: l. WS "'Wind Spec:d {m/u) 
2. WO "' Wind Direction 
3. Calm .. "-0,'1 m/a 
4, Height of wind vane and anemometer above ground 10 meters. 

//, 
---;) 

W. kl,u_. ~-- \ yp,:ew~-~ ~. \ ;.nvi r<::~cnn:h ,L-:_.>/ 
(Ms. Panicha Promchai) ___ ____../ (Ms.Wassana Khunngoen) 

Analyst No.1-099+4849 Lab. Supervisor No.1-099-fl-2414 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Reported Number 

Wind Direction 

N 

NNE 

Environment Research & Technology Company Limited 
25/113-114 Moo 6 Soi ChinaJ:;et 1, Ng:amwongwan Road, 

Toongsonghong, Lnksi, Bangkok 1021 O 
Tel. 0-2954-7745-6 Fax 0-295ll-77t17 

1'..mnil: envi@cnvfrcsearch.co.th 
www.cnvircsearcll.co.th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., Ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng Kum, Bangkok 10230 

hm1111 l 1, 1 vli'h1fo1n LL~, 11, ,~u ii «111~V1ft11' nnm.!frnm ,M 

;i1u~muu1rn1 ti·HJrnt!mnuvi, i~wrmrno, 

u'h11uvluflfo1,n11 
UTM (WGS84) 47P 0733541 E, 1432615 N 

September 9-16, 2015 

Mr.Romsea l<ateh {Personnel of Environment Researcl1 & Technology Co., ltd.) 

WDC218/2558 

Percentage frcauencv of wJnd in each sueed and direction 
0.4-1.0 1.1-2.0 2.1-3,0 3,1-4.0 >4.0 

4.76190 5.35714 0.5952'1 2,97619 1.78571 

0.00000 0.59524 0,59524 0.00000 0.00000 

Total 

15.47620 

1.19048 
--- ···---~ 

NE 

ENE 
.. 

E 
-

ESE 

SE 

SSE 

s 
SSW 

SW 

WSW 

w 
WNW 

NW 

NNW 

Calm 

3.57143 0.00000 0,00000 0.00000 0.00000 
.. 

0.59524 0.00000 0.00000 0.00000 0.00000 

1.78571 0.00000 0,00000 0,00000 0.00000 
·---~--·-·---·-·-··· 

0.59524 l.19048 0,00000 0.00000 0.00000 

3.57143 0.59524 0,00000 0.00000 0.00000 

3.57143 0.00000 0.59524 0.00000 0.00000 

0.00000 1.190,18 0.5952'1 0.00000 0.00000 

0.59524 1.19048 0.00000 0.00000 0.00000 

2.38095 0.59524 0.59524 0.00000 0.00000 

0.59524 2.38095 1.19048 0.00000 0,00000 

1.78571 2.38095 0,59524 0.00000 0.00000 

1.19048 1.78571 1.190,18 0.00000 0.00000 

3.57143 2.97619 1.78571 2.97619 0.00000 

1.190,18 1.78571 5,95238 14.28570 1.19048 

11.30950 

DO NOT COPY PARTIAL OF THIS ,\NALYSIS REPORT WITHOUT OFFICIAL APPROVAL 
REPORT ANALYSIS REFERS TO SUBMffI'ED S,\MPLE (SJ ONLY 
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3.57143 

0.59524 

1.78571 

1.78571 

4.16667 

4.16667 

1.78571 

1.78571 

3,57143 

4.16667 

4.76190 

4,16667 

11.30950 

24.40480 
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Customer Name 

Project Name 

Measured Point 

Measured Date 

Reported Number 

' ' :1.VESi-, 

Environment Research & Technolog)' Compm1y Limited 
25/ 113-114 Moo 6 Soi Chinaket 1 1 Ngamwong-w,m Road, 

Toongsonghong, Lnksi, Bnngkok 1 021 a 
Td. 0-2954-7745-6 Fax 0-2954-7747 

E-mail: envi@cnviresean:h.co.tJ1 
www.envirc3ea1·cb.co. lh 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co .. Ltd. 

1m~m1l1~11lvhtlwm,t,ML11Y111~fi11w,ift·mmwtlft1ntm:i 
u1nn1vlufifmo111~ ' 

September 9-16, 2015 

WDC218/2558 

,, 

:N6R1'H--,. 
' 

,, 
, ' 

, 
" ' 

15% 

+-----.1--

)/,,, 

> 

--{ 

' ' ' , ' ,' ~ ------r 

' ' - - - -1- -

' ' ' 
_____ lSOUT~-

)' 

':-, 
,/25% 

2t)<}'o 

' ,C 

·I 
EAST, 

-- ... ,.,,1 , 

WIND SPEED 
(mis) 

:>= 4.1 

3.1-4.1 
2.1- 3.1 

U-2.1 

0.4- 1.1 

Calms:11.31% 
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VILLAGE NO. 2 BAN NOEN SAWAN, MAP YANG PHON  
SUB-DISTRICT 

  



Customer Name 

Address 

Project Name 

Project Location 

Sampling Source 

Sampling Point 

GPS. Coordinate 

Sampling Date 

Sampling Time 

Sampling Method 

Sample Condition 

Sampling By 

Parameter 

Total Suspended 
Particulate {TSP) 

24 Hours Averae:e 
l··- Particulate Size Less 

Than 10 Micron (PMlO) 
24 Hours Averae:e 

Environment Hc:,;trnrch & Technology Company Limited 
25/ 113-114 Moo 6 Soi Chinnlrnt 1, Nga.mwongwnn Roucl1 

Toongsonghong, Laltsi, Danglwk I 021 0 
Tel. 0-·295•:t-7745-6 Fa.'Xo-295,1-7747 

F..-m.iil : envi@cnvircsearch.co.th 
www.euvircscnrch.co.th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng l<um, Bangkol< 10230 

1m,m111,-ohivh1Ja1nttvlJl\lill~ft1\l~<ilfl11\mrntl111rntv1., 

vhllfllJ11Jt11-li'fl 01LJ1fltlfl1ml'i!\l i-lw)v17::lHh'l 

Ambient Air Quality 

u'it1m"li111wu1mfim11i7il° '11~il 2 9i1munu1J1-,n, ti11noi.J11,mu;i-, i-,'11ft11i:110-, 

UTM (WGS84) 47P 073357B E, 143561B N 

September 9-16, 2015 Analysis No. AB1194/2558 

14:05 Received Date September 1B, 2015 

U.S. EPA 40 CFR Part 50 Analytical Date September 18-21, 2015 

Good Report Date September 22, 2015 

Mr.Narubate Maporn (Personnel of Environment Research & Technology Co., Ltd.) 

Result 
Unit Method of Analysis 

Sop9-10, 15 Scpl().11,15 &yll•l.2, 15 &pJ.2-13,15 &1)13-14al5 &{>14-15,15 &plS-16,15 

Hi-Volume, 
mg/rn3 

Gravimetric Method 0.058 0.050 0.033 0.063 0.052 0.0•18 0.036 

PMlO Size Selective,-·-
mg/m3 Hi-Volume, 0.032 0.028 0.020 0.03B 0.030 0.028 O.Ol8 

Gravimetric Meti1od 

8tandu.rd11 

0.330 

0.120 

Remark 1 1/ Notifico.tion of National Environmental Board, No,10, B.E.2538 {1995), pulllfahed in U1e Royul Government Gazette No.112 Part 52 dated May 25, 8,E.2538 
(1995) and Notifico.tiou No,'.:M, B,E,2547 (2004), publfoheJ in the Royal Government Gazette No.121 Special Part 104D dated September 22, B.E.2547 
(2004), unJer tile Enhancement and Conservulion of Nutiorud Environmental Quality Act B.E:.2535 (1992). 

i'll1'\-o\cltq 

(Ms.Natnicha Sermmatiwong) 

Analyst No.1-099+6346 

-------~ 
( ---- ' ~.. l~··.,--) 

(Ms.Panicha Promchai) -~ 

Lab. Supervisor No.1-099-fl-2414 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Environment Rescnrch & Technology Compimy Limited 
25/113-114 -;\loo 6 Soi Chinnkct 1, Ngiunwonb11v:m Road, 

Toongsonghong, Lalcsi, Bangkok l 021 O 
Tel. 0-2954-7745-6 Fa..x 0-2954-7747 

E-mail: envi@envircscarch.co,th 
W\'/'\V.envircsearch.co.th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., Ltd. 

151 Nuan Cl1an Road, Nuan Chan, Bueng l<um, Bangkok 10230 

lm-,m1l1J1vli'ht101ntt<il->llli1t~tt11t~vtffl11nn~tlo1rntvtJ 

~71Jfl>J11Jtrnvn !i1trnitlo1nu<il-o f-,11-l"msu~J 

Ambient Air Quality 

u'i11m"!JJ1J»u1mfittlfn71i° '11~il 2 ohunmu111Jvn 011notl111mt11-, iJ111t111~uo~ 

UTM (WGSB4) 47P 073357B E, 1435618 N 

September 9-16, 2015 

Mr.Narubate Maporn (Personnel of Environment Research & Technology Co., Ltd.) 

NOx Chemiluminescence Analyzer API Model 200A Serial Number 2179 

ASC315-NOx-2558 Report Date September 25, 2015 

Result (ppm) 

Interval Time Sop 9-10, 15 Sep 10-11, 15 Sep 11-12, 15 Sep 12-13, 15 

NO NO, NOx NO NO, NOx NO NO, NOx NO NO, NOx 
14:00 - 15:00 0.0043 0.0089 0.0132 0.0040 0.0065 0.0105 0.0042 0.0045 0.0087. 0.0051 0.0043 0.0094 
15:00 - 16:00 0.0113 0.0105 0.0218 0.0035 0.0048 0.0083 0.0041 0,0038 0.0079 0.0028 0.0042 ·0.0010 
16:00 - 17:00 0.0034 0.0075 0.0109 0.0037 0.0046 0.0083 0.0349 0.0207 0.0556 0.0032 0.0059 0.0091 
17:00 - 18:00 0.0012 0.0069 0.0081 0.0046 0.0064 0.0110 0.0097 0.00B6 0.0183 0.0035 0.0068 0.0103 
1B:00- 19:00 0.0148 0.0098 Q0246 0.0086 0.0113 0.0199 0.0073 0.0078 0.0151 0.0037 0.0066 0.0103 
19:00 - 20:00 0.0339 0.0147 0.0486 0.011B 0.0104 0.0222 0.0055 0.0073 0.012B 0.0047 0.0080 0.0127 
20:00 - 21:00 0.0075 0.0112 0.0187 0.0459 0.0145 0.0604 0.0177 0.0117 0.0294 0.0338 0.0159 0.0497 
21:00 22:00 0.0078 0:0102· 0.0180 0.0035 0.0051 0.0086 0.0105 0.0107 0.0212 0.0179 0.0126 0.0305 

-22:00·- 23;00 0.0120 0.0095 0.0215 0.0060 0.0076 0.0136 0.0033 0.0063 0.0096 0.0149 0.0109 -0:02ss . -
23:00 - 24:00 0.0063 0.0072 0.0135 0.0051 0.0063 0.0114 0.0045 0.0057 0.0102 0.0083 0.0097 0.0180 
00:00 - 01:00 0.0042 0.0065 0.0107 0.0032 0.0040 0.0072 0.0029 0.0051 0.0080 0.0072 0.0083 0.0155 
0 l :00 - 02:00 0.009-;i 0.0063 0.0157 0.0032 0.0033 0.0065 0.0031 0.0047 0.0078 0.0055 0.0077 0.0132 
02:00 - 03:00 0.0061 0.0052 0.0113 0.0039 0.0038 0.0077 0.0032 0.0048 0.0080 0.0041 0.0064 0.0105 
03:00 - 04:00 0.0073 0.0054 0.0127 0.0037 0.0035 0.0072 0.0032 0.0043 0.0075 0.0036 0.0054 0.0090 

04:00 - 05:00 0.0111 0.0051 0.0162 0.0032 0.0027 0.0059 0.0030 0.0040 0.0070 0.0078 0.0066 0.0144 
05:00 - 06:00 0.0136 0.0073 0.0209 0.0097 0.0068 0.0165 0.0196 0.0073 0.0269 0.0150 0.0084 0.0234 
06:00 - 07:00 0.0128 0.0087 0.0215 0.0615 0.0146 0.076.1 0.0259 0.0088 0.0347 0.0298 0.00B4 0.0382 
07:00 - 08:00 0.0204 ...Q,Qlli_ 0.0323 0.0591 0.0168 0.0759 0.0216 0.00B0 0.0296 0.0419 0.0118 0.0537" 

::::::·03-:00 - 09:00 -0.0077 0.0ln4 . 0.0181 0.0501 0.0148 0.0649 0.0051 0.0047 0.0098 0.0332 0.0137 0.0469 
09:00 - 10;00 0.0311 0.0157 0.0468 0.0388 0.0134 0.0522 0.0047 0.0049 0.0096 0.0119 0.0109 0.0228 
10:00 - 11:00 0.0287 0.0214 0.0501 0.0180 0.0090 0.0270 0.0055 0.0047 0.0102 0.0060 0.0071 0.0131 
11:00- 12:00 0.0389 0.0279 0.0668 0.0034 0.0033 0.0067 0.0040 0.0038 0.0078 0.0032 0.0046 0.0078 ··--·· 
12:00 - 13:00 0.0289 0.0219 0.0508 0.003•1 0.0028 0.0062 0.0037 0.0033 0.0070 0.0032 0.0049 0.0081 --
13:00 - 14:00 0.0046 0.0081 0.0127 0,0029 0.0034 0.0063 0.0034 0.0048 0.0082 0.0030 0.0044 0.0074 

24 Hours Averae:e 0.0136 0.0108 0.0244 0.0150 0.0075 0.0225 0,0088 0.0067 0.0155 0.0114 0.0081 0.0195 
1 Hour l\laximum. 0.0389 0.0279 0.0668 0.0615 0.0168 0.0761 0.0349 0.0207 0.0556 0.0419 0.0159 0.0537 

Jwmark; l/ Notification of National Environmental 8oard, No.10, B.E.2538 (1995), published in the Royal Government Oru:ette No.112 Part 52 dated Mo.y 25, B.E,2538 
!199S), Notification No.28, 8.8.2550 (2007), published in the Royal Government Gazette No.124 Spcciul Part 58D dated May 14, B.E-.2550 (2007) and 
Notification No.33, B,E,2552 (2009), publi:sbcd in the Royal Government Go.2ette No.126 Spcdul Port 11'!D dated August 14, B.E.2552 (2009), under the 
Enhancement and Conservo.tion of National Environmental Quality Act B.E.2535 (1992), 

W. KllvL 
(Ms.Wassana Khunngoen) 

t/@ 
(Ms.Panicha Promcbai) ~ 

Analyst No. ,-099-,-4849 Lab. Supervisor No.1-099-11-2414 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Environment Rcsenrch & Tcdmology Company Limited 
25/ 113-114 1\foo 6 Soi Chinaket 1, Nganiwonb">Vllll Road, 

Toongsoughong, Laksi, Bangkok 10210 
Tel, 0-2954-77'!5-6 Fa"\'. 0-2954-7747 

E•mail : ~nvi@envircsenrch.co.th 
www.envircsearch.co.tlt 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., Ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng l(um, Bangkok 10230 

1m,01111,1vli'hiJ~1nLL,io\111f11~R111~"1fl1\lm1uiJR1rnLv1J 

vi1u~muvi,111 1J1L/1DUfl1rnL<ilJ llJ\11"11<LJDJ 

Ambient Air Quality 

uinn121.i'!!\4\J1ULUlll'f117R 'H~fi 2 ohm1.i11J!J1JY17 a11noi.J~1m1.i, llJ'H'lvl7~UOJ 

UTM (WGS84) 47P 0733578 E, 1435618 N 

September 9-16, 20·15 

Mr.Narubate Maporn (Personnel of Environment Research & Technology Co., Ltd.) 

NOx Chemiluminescence Analyzer API Model 200A Serial Number 2179 

ASC315-NOx-2558 Report Date September 25, 2015 

Result (ppm) 

Interval Timo Sep 13-14, 15 Sep 14-15, 15 Sep 15-16, 15 Sta.ndard1I 

NO NO, NOx NO NO, NOx NO NO, NOx 

-- 14:00 - 15:00 0.0032 0.0060 0.0092 0.0027 0.0069 0.0096 0.0029 0.0074 0.0103 

15:00 - I 6:00 0.0041 0.0087 0.0128 0.0028 0.0072 0.0100 0.0034 0.0080 0.0114 

16:00 - 17:00 0.0126 0.0257 0 0~8~ 0.0027 0.0081 0.0108 0.0029 0.0083 0.0112 

17:00 - 18:00 0.0126 0.0308 . "°"''l --0.0025 0.0096 0.0121 0.0029 0.0091 0.0120 

'O•M - 19:00 0.0061 0.0209 nMSO "0.0038 0.0082 0.0120 0.0038 0.0156 0.0194 

19:00 - 20:00 0.0034 0.0105 0.0139 0.0024 0.0066 0.0090 0.0044 0.0157 0.0201 

20:00 - 21 :00 0.004.L_ -~'0098 0.0139 0.0045 0.0062 0.0107 0.0075 0.0154 0.0229-

21 :00 - 22:00 0.0038 0.0067 0.0105 0.0022 0.0043 0.0065 0.0080 0.0128 _ 0.0208 

22:00 - 23:00 0.0025 0.0043 _jh0068 _ 0.0041 0.0050 0.0091 0.0042 0.0120 0.0162 

23:00 - 24:00 0.0024 0.0043 0.0067 0.0034 0.0089 0.0123 0.0022 0.0075 0.0097 

00:00- 01:00 0.0027 0.0047 0.0074 0.0023 0.0066 0.0089 0.0022 0.0101 0.0123 

01:00 - 02:00 0.0033 0.0064 0.0097 0.0021 0.0064 0.0085 0.0020 0.0052 0.0072 

02:00 - 03:00 0.0032 0.0051 0.0083 0.0022 0.0067 0.0089 0.0017 0.0065 0.0082-

03:00 - 04:00 0.0024 0.0047 0.0071 0.0037 0.0089 0.0126 0.0018 0.0036 0.0054 
-

04:00 05:00 0.0027 0.0041 0.0068 0.0043 0.0096 0.0139 0.0017 0.0050 0.0067 

05:00 - 06:00 0.0032 0.0055 0.0087 0.0177 0.0113 0.0290 0.0019 0.0051 0.0070 

06:00 - 07:00 0.0144 0.0101 0.0245 0.0073 0.0105 0.0178 0.0024 0.0116 00140 

---· 07:00 - 08:00 0.0107 0.0093 0.0200 0.0092. 0.0111 0.0203 0.0040 0.0139 0.0179 

08:00 - 09:00 0.0073 0.0068 -·o.01<i1 0.0131 0.0112 0.0243 0.0049 0.0125 0.0174 

09:00 - 10:00 0.0048 0.0055 0.0103 0.0089 0.0091 0.0180 0.0047 0.0109 0.0156 

10:00- 11:00 0.0043 0.0060 0.0103 0.0055 0.0063 0.0118 0.0042 ___ 0.0096 0.0138 

1 I :00 - 12:00 0.0036 0:0053 0.0089 0.0033 0.0055 0.0088 0.0030 0.0097 0.0127 

12:00- 13:00 0.0032 0.0058 0.0090 0.0029 0.0054 0.0083 0.0023 0.0066 0.0089 

13:00- 14:00 0.0030 0.0069 0.0099 0.0035 0.0065 0.0100 0.0053 0.0110 0.0163 

24 Hours Avcrae:e 0.0052 0.0089 0.0141 0.0049 0.0078 0.0126 0.0035 0.0097 0.0132 

1 Hour Maximum 0.0144 0.0308 0.0434 0.0177 0.0113 0.0290 0,0080 0.0157 0.0229 NO, S0.17 

Remo.rk: 1/ Notification of National Environmental Board, No,10, B.E.2538 (1995), pubfahed in the Royal Government Gazette No.112 Part 52 dated Mn.y 25, B.~.2538 
{1995), Notification No.28, B.E.2550 {2007), published in the Royal Government Gru!ette No.124 Special Part 58D dnted May 14, B.E.2550 {2007) and 
Notilicalion No.33, B.B.2552 (2009), publiahed in the Royal Government Gazette No.126 Special Part l 140 dated August l<I, RE.2552 {2009). under the 
Enhancement uml Conservation of National Environmental Quality Act B.E:,2535 (1992), 

W U~-(Ms.Wassana Khunngoen) 

-/c~~ 
l · . Prom--;,hai) ~ --- (Ms.Pamcha 2414 

Analyst No.'J-099-IJ-4849 . NO ,.Qgg. ,1. Lab. Supervisor . 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Environment Research & Tcdmolob'Y Couipany Limited 
25/ 113-114 Moo 6 Soi Chinaket 1, Ngmnwonb•wan Road, 

Tonugsonghong, Laksi, Bnngkok 1021 0 
Tel. 0-2954-77-45-6 Fax 0-2954-7747 

E~mail: euvi@envirc:search.co.th 
www.envircscarch.co.t11 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., Lid. 

151 Nuan Chan Road, Nuan Chan, Bueng Kum, Bangkok 10230 

1m,m111,1,li'hiJ~1nu~,t111f11firr111q~aT11n11lJi.ln1rnt~o 

~1umnuu1,1·11 0111101lfl1nn~, 1JJ\\1~1cvoo 

Ambient Air Quality 

u'lnrn211J'!!1-\1J1munfl11-s.f 1njfi 2 vi111a1J1uu1,111 011noi.Ja1nul'!J llJM1w,~uo, 

UTM (WGS84) 47P 0733578 E, 1435618 N 

September 9-16, 2015 

Mr.Narubate Maporn (Personnel of Environment Research & Technology Co .. Lid.) 

S02 UV-Fluorescence Analyzer Horlba Model APSA-370 Serial Number 4X01 l<WWU 

ASC315-S02-2558 Report Date September 25, 2015 

Result SO, (ppm) 
Interval Time 

Sep 9-10, 15 Sep 10-11, 15 Sep 11-12, 15 Sep 12-13, 15 Sep 13-14, 15 Sep 14-15, 15 Sep 15-16, 15 
Standard 

14:00- 15:00 0.0024 0.0018 0.0018 0.0025 0.0028 0.0025 0.0045 
15:00 - 16:00 0.0029 0.0017 0.0017 0.0028 0.0026 0.0026 0.0035 
16:00 - 17:00 0.0021 0.0017 0.0020 0.0023 0.0024 0.0036 0.0030 --
17:00 - 18:00 0.0020 0.0017 0.0017 0.0021 0.0023 0.0039 0.0025 
18:00 - 19:00 0.0019 0.0024 0.0017 0.0019 0.0024 0.0024 0.0022 
19:00 - 20:00 0.0022 0.0017 0.0017 0.0017 0.0022 0.0020 0.0021 -- -·· 
20:00 - 21 :00 0.0022 0.0018 0.0018 0.0023 0.0020 0.0018 0.0024 
21:00-22:00 0.0020 0.0018 0.0016 0.0023 0.0017 0.0018 0.0022 
22:00 - 23:00 0.0019 0.0016 0.0017 0.0020 0.0016 0.0018 0.0019 
23:00 - 24:00 0.0018 0.0016 0.0017 0.0020 0.0017 0.0017 0.0018 
00:00 - 01:00 0.0018 0.0015 0.0016 0.0018 0.0030 0.0017 0.0018 
0 I :00 - 02:00 0.0018 0.0015 0.0016 0.0018 0.0033 0.0018 0.0023 -
02:00 - 03:00 0.0018 0.0015 0.0016 0.0017 0.0020 0.0021 0.0019 
03:00 - 04:00 0.0017 0.0015 0.0017 0.0017 0.0019 0.0029 0.0021 
04:00 - 05:00 0.0017 0.0015 0.0017 0.0023 0.0018 0.0029 0.0025 
05:00 - 06:00 0.0017 0.0015 0.0021 0.0022 0.0018 0.0027 0.0019 ·-· 06:00 - 07:00 0.0018 0.0018 0.0018 0.0022 0.0019 0.0023 0.0019 
07:00 - 08:00 0.0017 0.0023 0.0018 0.0019 0.0021 0,0029 0.0019 
08:00 - 09:00 0.0020 0.0023 0.0018 0.0023 0.0026 0.0026 0.0022 
09:00- 10:00 0.0026 0.0021 0.0019 0.0024 0.0024 0.0029 0.0021 -
10:00 - 11:00 0.0023 0.0020 0.0018 0.0023 0.0023 0.0027 0.0024 
11:00- 12:00 0.0020 0.0018 0.0017 0.0024 0.0024 0.0027 0.0023 
12:00 - 13:00 0.0018 0.0018 0.0020 0.0030 0.0024 0.0026 0.0025 
13:00 - 14:00 0.0017 0.0018 0.0026 0.0025 0.0025 0.0034 0.0024 

24 Hou.rs Averae:e 0.0020 0.0018 0.0018 0.0022 0.0023 0.0025 0.0023 0.1211 
1 Hour Maximum 0.0029 0.0024 0.0026 0,0030 0.0033 0.0039 0.0045 0.30:t/ 

Remuxk; 1, Notification of National Environmental Board, No.IO, B.E.2538 {1995}, published in the Royal Government Gazette No.112 Part 52 dated May 25, B.E,2538 
(1995) and Notification No.2'4, 8,E.2547 {2004), published in tl1e Royal Government Gazette No.121 Special Part 104D dated September 22, B.E.2547 
(2004), under the Enhancemenl n.nd Conservation of National Environmental Quality Act 8.E.2535 (1992). 

11 Notification of National Environmental Board, No.12, B,E.2538 (1995), published tn the Royal Govenuuent Gazette No.112 Special Part 270 dated July 13, 
RE:.2538 (1995) und Notificution No.21, B.E.2544 (2001), published in the H:oyul Government Gazette No.118 Speclal Purt 390 dated April 30, B.E,2544 
(2001), under t!ie Enhancement and Conservation of National Environmental Quality Act B.E,2535 {1992), 

W klu_ 
(Ms.Wassana Khunngoen) L,cc;;,:-;;;-;;-;,;s:ba,;: ·'·::-;c:c:;=,m' (Ms.Panicha Promchai) 

Analyst No.1-099-ll-4849 Lab. Supervisor No.1-099-fl-2414 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Envirorunent Re.search & Technology Company Limit~d 
25/113-11£1 Moo 6 Soi Chinakct 1, Ngmnwongwan Road, 

Toongsonghong, Laksi, Bimgkok 1 021 0 
Tel. 0-2954-7745-6 fox 0-2954-7747 

E~mail: cnvi@envircsearch.co.th 
ww,v.envircsl.!an:h.co.th 

ANALYSIS REPORT 

TEAM Consulllng Engineering and Management Co., Ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng l<um, Bangkok 10230 

lmJm1h,lvlvh1fo1mlvH11lvl1l~fl1\l~'iliilVI011lJUfi1!Hl'11 

~11Jfl:nwmv11 ,hurntl,nml<ilJ i;i11<i11cuo1 

Ambient Air Quality 

u1l1mnai'.!f1-11J,mumn,,ti' vuiil 2 ili1uamuu-Nn,. 1hlmn.J111nulil~ 11~111li11zuo~ . . 
UTM (WGS84) 47P 0733578 E, 1435618 N 

September 9-16, 2015 

Mr.Narubate Mapom (Personnel of Environment Research & Technology Co., Ltd.) 

CO NDIR Analyzer API Model 300 Serial Number 1223 

ASC315-CO-2558 Report Date September 25, 2015 

Result CO (ppm) 

Interval Time 8ep9-10, 15 Sep 10-11, 15 Sep 11-12, 16 Sep 12-13, 15 Sep 13-14, 15 Sep 14-15, 15 Sep 15-16, 15 Standard1
' 

l hr AYJ 8 ht Ave 1 hr Av1 8 ht Av& 1 lu Av.11 Blu Av1 1 h.rAvasluAvi: llu:Avg8lu:Av1 1 hr Avr: 8 hr Av1 1 hrAv118 hrAvlil 

14:00- 15:00 0.7 0.5 0.5 0.4 0.7 0.7 0.5 

15:00 - 16:00 0.7 0.5 - 0.6 0.5 0.8 0.5 0.7 

16:00 - 17:00 0.6 0.5 0:9 - 0.5 0.6 0.5 - 0.8 -
17:00 - 18:00 0.7 0.5 - -(\fi 0.6 1.1 0.6 0.5 -
18:00 - 19:00 1.0 o:s· ,·,, - 0.6 0.8 - 0.5 0.8 

19:00 - 20:00 0.7 - I.I 0.5 0.5 0.6 0.4 0.6 

20:00 21:00 0.8 - 0.5 - 1.0 - 0.7 - 0.5 - 0.4 0.5 

21 :00 - 22:00 0.8 0.8 0.4 0.6 0.4 0.7 0.8 0.6 0.5 0.7 0.4 0.5 0.7 0.6 ·-
22:00 - 23:00 0.7 0.8 0,5 0.6 0.4 0.7 0.8 0.6 0.5 0.7 0.5 0.5 0.6 0.7 

23:00 -24:00 0.7 0.8 0.3 0.5 "" 0.7 0.6 0.6 0.5 0.6 0.5 0.5 0.6 0.6 

00:00 01:00 0.6 0.8 0.4 0.5 A-d 0.6 0.4 0.6 0.5 0.6 0.4 0.5 0.6 0.6 

01:00 02:00 0.5 0.7 0? 0.5 0.4 0.6 0.6 0.6 0.6 0.6 0.4 0.4 0.7 OA 

02:00 - 03:00 0.5 0.7 0.4 0.5 0.4 0.5 0.4 0.6 0.5 0.5 0.4 0.4 0.6 0.6 -
03:00 - 04:00 0.6 07 0.4 0.4 0.4 0.5 0.5 0.6 0.6 0.5 0.6 0.5 0.5 0.6 

04:00 05:00 0.6 0.6 0.3 0.4 0.5 0.4 1.5 0.7 0.5 0.5 1.1 0.5 0.6 0.6 

05:00 - 06:00 0.6 0.6 0.5 0.4 0.6 0.4 0.8 0.7 0.7 0.6 0.4 0.5 0.7 0.6 

06:00 - 07:00 0.5 0.6 1.1 0.5 1.3 0.6 1.3 0.8 0.6 0.6 0.6 0.6 0.8 o,; 

07:00 - 08:00 0.6 0.6 0.9 0.5 06 0.6 0.8 0.8 0.6 0.6 0.6 0.6 0.9 0.7 

08:00 - 09:00 0.5 0.6 1.8 0.7 0.6 0.6 1.2 0.9 0.6 0.6 0.6 0.6 0.6 0.7 ___ " ___ 
09:00 10:00 0.7 0.6 0.4 0.7 0.7 0.6 0.7 0.9 0.5 0.6 0.4 0.6 0.8 0.7 

10:00- 11:00 0.7 0.6 0.5 0.7 1-H-- 0.7 0.6 0.9 0.6 0.6 0.5 0.6 0.8 0.7 

11:00 - 12:00 0.7 0.6 0.4 0.7 ·- 0.7 0.6 0.9 0.6 0.6 0.5 0.6 0.9 0.8 

12:00 - 13:00 0.6 0.6 0.5 0.8 0.5 0.7 0.6 0.8 0.6 0.6 0.5 0.5 0.7 0.8 

13:00 - 14:00 0.5 0.6 0.3 0.7 0.4 0.6 0.5 0.8 0.7 0.6 0.7 0.6 1.1 -Ts-
24 Hours Average 0.7 0.6 - 0.6 0.7 0.6 0.5 - 0.7 

1 Hour lltfuximum 1.0 - 1.8 - 1.3 - 1.5 1.1 1.1 1.1 30 

!!_Ho~ Maximum 0.8 - 0.8 - 0.7 0.9 0.7 0.6 0,8 9 

Rcmu.i-k 1 1/ Notification of Nutional Euviroumentu.l Boru·d, No, 10, B.E.2538 (1995), publiuhed in the Royal Govemment Gazette No.112 Part 52 tlulcd May 25, 8.E.253U 
(1995), under the l!nhuncemcnl and Conservation of Natiouu.l Euvironmcntal Quality Act B,E;.2535 (1992). 

W Kl(u __ 
(Ms.Wassana !Grnnngoen) 

Analyst No.1-099-il-4849 
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Customer Natne 

Address 

Project Name 

Project Location 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Reported Number 

Environment Re~earch & Technology Company Limited 
25/113-114 Moo 6 Soi Chinakel 1 1 Ngamwongwan Road, 

Toongsonghong, Laksi, Baugkok 1021 0 
Tel. 0-2954-7745-6 Fax. 0-2954-77•17 

E-mnil : envi@enviresearch.co. th 
www.euviresearch,co.th 

ANALYSIS REPORT 

TEAM Consulling Engineering and Management Co., Ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng Kum, Bangkok 10230 

tm"n1111"'\111\!11JA1ml~"\11~-11~ft111~<ilITTV1mwtlmml<ilJ 

~11rn:nuu1,v,1 ci11riouA1rnl,11 i"111meuo, 

1J~L1nt~3J1i'HU1i-uiiu'111"ivf vuj~ 2 011utun1Ju1.:m1 il1tnD1.hnnuv1,.1 tJ·w1v11::uoJ 

UTM (WGS84) 47P 0733579 E, 1435618 Is 

September 9-16, 20·15 

Mr.Narubate Maporn (Personnel of Environment Researc~ & Technology Co., Ltd.) 

WDC219/2558 

~· Sep 9-10, 15 Sep 10-11 15 Sep 11-12 15 Sep 12-13 15 Sep 13-14 15 Sen 14-15, 15 Sep 15-16 15 
Time 

13:00 - 14:00 
14:00 - 15:00 
15:00- 16:00 

-··16:00 - 17:00 
17:00 - lS:00 
18:00 - 19:00 
19:00 - 20:00 

··20:00 - 21 :00 
21 :00 - 22:00 
22:00 - 23:00 
23:00 - 24:00 
00:00 - 01:00 
0 1 :00 - 02:00 
02:00 - 03:00 
03:00- °'1:00 
04:00 - 05:00 
05:00 - 06:00 
06:00 - 07:00 
07:00 - 08:00 

-- 08:00 - 09:00 -
09:00 - 10:00 
10:00 - 11:00 

11:00=12~00-
12:00 - 13:00 

Remark: L WS 
2, WO 
3. 

'· 

ws WD 
0.4 N 
2.2 NNE 
2.7 N 
2.2 N 
1.3 N 
0.9 NW 
0.4 SW 
1.3 SW 

··0.4 WSW -
0.0 Calm 
0.0 Calm 
0.0 Calm -
0.0 Calm 
0.0 Calm 
0.0 -··-Calm-

0.0 Calm ---o-::;- s 
0.9 ~w 
0.4 NNr.' 

0.9 N 
0.9 NNE 
0.4 NE 

·o.4 ENE 
0.9 ENE 

.. Wmd Speed (m/s) 
,. Wind Direct10n 

m/s 

ws WD WS 
0.9 ESE 1.3 
2.2 SW 2.2 
2.2 w 1.8 
0.9 --~- 0.4 
0.4 SSW 0.0 
0.0 Calm o.',1 
0.0 Calm 0.0 
0.0 Calm 0.0 ·-
0.4 SW 0.0 
0.4 NW 00 
0.0 Calm 0.0 
0.0 Calm 0.0 
0.0 Calm 0.0 
0.0 Calm 0.4 
0.0 Calm 0.4 
0.0 Calm 0.0 
0.0 Calm 0.4 
0.0 Calm 0.0 
0.0 Calm 0.0 
0.0 Calm 0.0 
0.0 Calm 0.4 
0.4 ENE 1.3 
0.9 SSW 0.9 
1.3 WNW 1.8 

vane and anc:momcter above ground lO meter:i. 

W. ~L-(Ms. Wassana Khunngoen) 

WD ws 
WNW 1.8 
WNW 4.0 
WNW 4.5 
SW 3.6 

Calm 3.1 
SSW 1.8 
Calm 0.9 
Calm 0.4 
cn1m 0.9 
Calm 0.4 
::aim 0.4 
Calm 0.0 
Calm 0.4 

s 0.4 
s 0.4 

Calm 0.0 
SSW 0.0 
Calm 0.0 
Calm 0.0 
Calm 0.4 
SW 0.4 

WNW 1.3 
NNW 2.7 
NW 4.0 

WD WS WD ws WD \VS \VD 
WNW 4.9 NNW 4.0 NW 4.0 NW 
WNW 4.0 NW 4.0 NNW 4.0 NW 
WNW 3.1 NW 4.0 NW 3.6 NW 
WNW 2.7 N -1,_l NW 2.7 NW 
WNW 1.8 N 2.7 NW 3.1 NNW 

w 1.3 N 2.2 WNW 2.7 NW 
w 1.3 WNW 4.0 w 1.3 NW 
SW 0.9 w 4.0 NW 1.3 NW 
SE 2.2 WSW 4.5 WNW 1.3 NW 
SE 3.1 w 3.6 NW 2.7 N 
SE 2.2 N 1.3 WNW 3.6 N 

Calm 4.5 NW 1.8 N 3.6 N 
N 3.1 WNW 1.3 NW 4.5 NNW 

NNE 1.3 WNW 1.8 NW 3.6 NN:'IJ_ 
NNE 0.4 NNW 0.9 NNW 2.7 NW 
Calm 0.9 NNW 0.0 Calm 2.7 NW 
Calm 0.9 NNW 0.4 NW 2.2 NW 
Calm 0.9 NNW 0.4 NW 2.7 NNW 
Calru 1.3 N 0.9 WNW 3.1 NNW 
NNE 1.3 NNW 1.3 WNW 3.6 NNW 
NNE 3.1 NNW 2.2 NW 4.0 NNW 

N 3.1 NNW 3.1 NW 4.9 NNW 
NNW 3.1 NNW 4.0 NW 4.5 NNW ·----NNW 4.0 NNW 4.5 NW 4.0 NNW 

,-------~ 

( ____ I hrr".t,"~· -
(Ms.Panicha Promchai) __ _,..,.,/ 

Analyst No,1-099-,-4849 L11hon1.1ory lhc:i:..tc1·i.:d Nu.1-()lJ') Lab. Supervisor No,1-099-fl-2414 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Reported Number 

Wind Direction 

N 

NNE 

NE 

ENE 

E 

ESE 

SE 

SSE 

s 
,----

SSW 

SW 

WSW 

w 
WNW 

NW 

NNW 

Calm 

Environment Rcsem·d1 & Technolos,y Comptmy Limited 
25/113-114 Moo 6 Soi Chinaket 1, Ngumwongw1m Road, 

Toong:')onghnng, Lak~i, Bangkok l 021 0 
Tel. 0-2954-7745-6 Fax 0-2954-7747 

E~m.iil: envi@envfresearch.co.th 
,vww.cnvire:.enrch.co.th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co .• Ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng !\urn, Bangkok 10230 

1mJm,1,J1rlvhtln1mi~Jl1tvl\\~<11ti~~rn1-1nn11tln1nl\~J 

vi1un1nuu1,1·1, illinotlninl\~J 11,1-11mouoJ 

u1l11w~a.121\uJ1\uHwrt111vf 'Vl~fl 2 vi1uuan1w1.JY11 rl11n-01.hnnuv1J ,1'n-1'1vr1~vtlv 

UTM (WGS84) 47P 0733579 E, 1435618 N 

September 9-16, 2015 

Mr.Narubate Maporn (Personnel of Environment Research & Technology Co., Ltd.) 

WDC219/2558 

Percental!c freQuencv of wind in each speed and direction 
0.4-1.0 1.1-2.0 2.1-3.0 3.1-4.0 >4.0 

1.78571 3.57143 2.97619 1.190,18 0.00000 

3.57143 0.00000 0.59524 0.00000 0.00000 

0.59524 0.00000 0.00000 0.00000 0.00000 

1.78571 0.00000 0.00000 0.00000 0.00000 

0.00000 0.00000 0.00000 0.00000 0.00000 
.... 

0,59524 0.00000 0.00000 0.00000 0.00000 - .. 

1.78571 0.00000 0.00000 0.00000 0.00000 

0.00000 0.00000 0.00000 0.00000 0.00000 

1.78571 0.00000 0.00000 0.00000 0.00000 

2.38095 0.00000 0.00000 0.00000 0.00000 

4.16667 0.59524 0.59524 0.00000 0.00000 

0.59524 0.00000 0.59524 0.00000 0.00000 

1.19048 0.59524 0.59524 l.19048 0.00000 

0.59524 5.35714 1.19048 2.38095 1.19048 

2,38095 3.57143 4.16667 7.14286 l.19048 

3.571'13 0.59524 1.190,18 7.14286 2.38095 

23.21430 
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Total 

9,52381 

4.16667 

0.59524 

1.78571 

0.00000 

0,59524 

1.78571 

0.00000 

1.78571 

2.38095 
--------

5.35714 

1.19048 

3.57143 

10.71430 

18.45240 

14,88100 
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Customer Name 

Project Name 

Measured Point 

Measured Date 

Reported Number 

Environment Resenrch & Technology C:ompuuy Limited 
25/113-114 Moo 6 Soi Chitrnket 1 1 Ngamwongwnn Rond

1 

Toongsooghong, Laksi, Bangkok l 0210 
Tel. 0-2954-7745-6 F,Lx 0-2954-7747 

E-mail : e11vi@envfrescarch.co.Ul 
w,vw.envireseai-ch.co.lh 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co .. Lid. 

1m,m,1,,1rHhtlfl,nli~JtuY111~«1H1Jv1n,1mwtln1nl\v1, 

uinm'l!aJ'lt1-uJ1,.uilu«TI·n,f 'Vl~~ 2 ~1u,un1rn11-w1 01we1.frnnuvh1 '0'1·wl1111::vo\l 

September 9-16, 2015 

WDC219/2558 

-. -/ .. ~ 

~NORTH 

20% 
-, , .. 

.. ~,,,., 

,,''1;;% 

,.)< \ 
,, 

' ' 

,' 12% 

~ ,/ ✓ - 50,4i•~,.,. 

✓;~\/ ,. I 

:soUTH 
-~---..1.---

' 
,C 

,, 
,..,. \ 

'- ..... / 

WIND SPEED 
(mis) 

::,,a 4.1 

3,1 ~ 4.1 

2.t- 3.1 

1.1.2.1 
0.4- 1.1 

Cafms:2'.l.21% 
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PRASITTHARAM TEMPLE 

  



Customer Name 

Address 

Project Name 

Project Location 

Sampling Source 

Sampling Point 

GPS. Coordinate 

Sampling Date 

Sampling Time 

Sampling Method 

Sample Condition 

Sampling By 

Parameter 

Total Suspended 
Particulate (TSP) 
24 Hours Averave 

Particulate Size Less 
Than 10 Micron (PM!O) 

24 Hours Avera~e 

Environment Research & Technology Company Limited 
25/ 113-114 Moo 6 Soi Chi.nakct 1, Ngamwongwan Road, 

Toong:;onghong, Lnksi, Unngkok 1021 O 
Tel. 0-295~1-7745-6 Fnx 0-2954-7747 

E-mail : envi@envircsearch.co.th 
·www.enviresearch.co.th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., Ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng Kum, Bangkok 10230 

hmm 111, 1Yliih1J~1ntlv101 \b i{u ~fl1ll~v1fi'l'MmJu n1n llvl> 

~11JillJ11JU1Jrt1 e'lLJrnUR1nll'il~ 'il0Wl'11~UOO 

Ambient Air Quality 

u'inn,11i1U7tff\'lfi1Tl" 'll~fl 7 oi11Jilrt'"1UA" O"llflilllA"fttiWll111~'111vVitVO• 

UTM (WGS84) 47P 0731906 E, 1430358 N 

September 9-16, 2015 

12:25 

U.S. EPA 40 CFR Part 50 

Good 

Analysis No. 

Received Date 

Analytical Date 

Report Date 

AB1195/2558 

September 18, 2015 

September 18-21, 2015 

September 22, 2015 

Mr.Romsea Kateh (Personnel of Environment Research & Technology Co., Ltd.) 

Result 
Unit Method of Analysis 

irup9-10,l5 Ek-{>l.Q.ll,15 &Jlll·l!2,l5 Scpl2-13,15 Scp,13-14,15 Sq:, 14-15, 15 Sepl.s.1.6,15 

Hi-Volume, 
mg/m3 

Gravimetric Method 
0.042 0.035 0.030 0.041 0.038 0.038 0.037 

PMlO Size Selective, 
mg/m3 Hi-Volume, 0.028 0.022 0.017 0.027 0.024 0.026 0.023 

Gravimetric Method 

Btnndurd1/ 

0.330 

0.120 

Rc.nuuk : 1/ Notification of National Environmental Doard, No.10, B.E.2538 (1995), publfahed in the Royal Oovemment Gazette No.112 Part 52 daled May 25, 8,E.2538 
(1995} and Notification No,24, B.E.2547 (2004), published in the Hoyul Oovemment Gazette No.121 Special Part 104D dated September 22, B.E.2547 
(2004), under the Enhancement and Conservation of Nuticmul Environmental Quulity Act B.E.'.2535 {1992), 

r{Q\\)1,c~'I 

(Ms.Natnicha Sennmatiwong) 

Analyst No.1-099-~-6346 

Ci:?__;) 
\ · . Promchai) 
(Ms.Parncha -099-fl-2414 

·sor No.'l Lab. SuperVJ 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Environment Rc~carch & 'l\;chnology Compimy Lhnit~d 
25/113-11'1 Moo 6 Soi Chinakcl l, Ngnm\\'Ongwan llond, 

Toongsonghong, I.nk~i, Bunglwk 10210 
Tel. 0-2954-7745-6 Fnx 0-2954-7747 

E•rnail: cnvi@cnvircseai·ch.ct),th 
www.cnV1rc.scttrch.co.th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., Ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng Kum, Bangkok 10230 

l,mm1l1,11'lvl1ufl1nu~1111i{11~H11L~~fl1V1nnmJfl1ml~1 

~1um.11uu111·111i1lnou,nnu.i, i,wl'msuo, 

Ambient Air Quality 

u'rnm1v1u7tilrifi1T1" 'll~fl 7 oi11J11rtmiimi 1h1noii~aJ11.um 11~1111i11~uo~ 

UTM (WGS84) 47P 0731906 E, 1430358 N 

September 9-16, 2015 

Mr.Romsea l<ateh (Personnel of Environment Research & Technology Co., ltd.) 

NOx Chemiluminescence Analyzer API Model 200A Serial Number 267 4 

ASC316-NOx-2558 Report Date September 25, 2015 

Result (ppm) 
Interval Time Sep 9-10, 15 Sep 10-11, 15 Sep 11-12, 15 Sep 12-13, 15 

NO NO, NOx NO NO, NOx NO NO, NOx NO NO, NOx 
12:00 - 13:00 0.0027 0.0050 0.0077 0.0024 0.0055 0.0079 0.0064 0.0044 0.0108 0.0078 0,0051 0.0129 
13:00- 14:00 0.0025 0.0045 0.0070 0.0040 0.0051 0.0091 0.0017 0.0028 0.0045 0.0010 0.0036 0.0046 

·-·--14:00 ~ 15:00 0.0026 O.OM6 0.0072 0.0023 0.0039 0.0062 0.0022 0.0032 0.0054 0.0016 0.0033 0.0049 
·15:00 - 16:00 0.0026 0.0040 0.0066 0.0026 0.0036 0.0062 0.0019 0.0030 0.0049 0.0015 0.0030 0.00,,5 
16:00- 17:00 0.0033 0.0050 0.0083 0.0027 0.0043 0.0070 0.0015 0.0037 0.0052 0.0013 0.0036 0.0049 --
17:00 - 18:00 0.0029 0.0055 0.0084 0.0022 0.0046 0.0068 0.0018 0.0045 0.0063 0.0012 0.0040 0.0052 

-·--18:00 - 19:00 0.0026 0.0048 0.0074 0.0020 0.0054 0.0074 0.0017 0.00'15 0.C062 0,0017 0.0057 0.0074 -
19:00 - 20:00 0.0034 0.0050 0.0084 0.0025 0.0055 0.0080 0.0020 0.0044 0.0064 0.0016 0.0067 0.0083 
20:00 - 21 :00 0.0029 0.0056 0.0085 0.0019 0.0054 0.0073 0.0017 0.0051 0.0068 0.0015 0.0064 0.0079 
21:00 - 22:00 0.0026 0.0056 0.0082 0.0016 0.0031 0.0047 0.0022 0.0056 0.0078 0.0021 0.0074 0.0095 
22:00 - 23:00 0.0029 0.0066 0.0095 0.0016 0.0031 0.0047 0.0021 0.0054 0.0075 0.0015 0.0067 0.0082 
23:00 - 24:00 0.0027 0.0068 0.0095 0.0017 0.0032 0,0049 0.0021 0.0052 0.0073 0.0022 0.0058 0.0080 
00:00 - 0 I :00 0.0036 0.0067 0.0103 0.0016 0.0031 0.0047 0.0020 0.0049 0.0069 0.0015 0.0054 0.0069 -
01:00- 02:00 0.0035 0.0060 0.0095 0.0016 0.0032 0.0048 0.0024 0.00<\9 0.0073 0.0017 0.0055 0.0072 
02:00 - 03:00 0.0028 0.0058 0.0086 0.0012 0.0031 0.0043 0.0019 0.0044 0.0063 0.0021 0.0054 0.0075 
03:00 - 04:00 0.0034 0.0055 0.0089 0.0019 0.0033 0.0052 0.0020 0.0039 0.0059 0.0017 0.0051 0.0068 
04:00 -05:00 0.0057 0.0051 0.0108' 0.0012 0.0034 0.0046 0.0025 0.0037 0.0062 0.0020 0.0048 0.0068 
05:00 - 06:00 0.0019 0.0044 0.0063 0.0016 0.0037 0.0053 0.0021 0.0038 0.0059 0.0019 0.0046 0.0065 
06:00 - 07:00 0.0021 0.0046 0.0067 0.0019 0.0037 0.0056 0.0061 0.0041 0.0102 0.0047 0.0041 0.0088 
07:00 - 08:00 0.0023 0.0045 0.0068 0.0024 0.0043 0.0067 0.004'1 0.0053 0.0097 0.0047 0.0044 -0-:00§1 
08:00 - 09:00 0.0025 0.0049 0.0074 0.0030 0.0053 0.0083 0.0033 0.0053 0.0~6 0.0033 0.0062 -0.0095 
09:00 - 10:00 0.0018 0.0034 0.0052 0.0033 0.0050 0.0083 0,0019 0.0036 0,0055 0.0021 0.0073 0.0094 
10:00- 11:00 0.0023 0.0043 0.0066 0.0029 0.0038 0.0067 0.0046 0.0044 0.0090 0.0019 0.0063 0.0082 
11 :00 - 12:00 0.0017 0.0043 0.0060 0.0101 0.0043 0.0144 0.0013 0.0031 0.0044 -0.0017 . 0.0048. 0.0065 

24 Hou.re Average 0.0028 0.0051 0.0079 0.0025 0.0041 0.0066 0.0026 0.0043 0,0069 0.0023 0.0052 0.0075 
1 Hour Maximum 0.0057 0.0068 0.0108 0.0101 0.0055 0.0144 0.0064 0.0056 0.0108 0,0078 0.0074 0.0129 

Rom1Uk: 11 Notification of National Environmental Board, No,10, B.E,2538 (1995}, published in the Royal Government Gazette No.112 Pw.t 52 dated May 25, 8.E.2538 
{1995), Notification No.28, B.£,2550 {2007), published in the Royal 9ovemment Gazette No.124 Spcciul Part 58D dated May 14, B.E.2550 (2007} und 
Notification No.33, B.b:.2552 {20091, published in tlte Royal Government Gazette No.126 Special Part ll•ID dated Augu:it 14, B,E.2552 (2009}, under tlic 
r:nhancement and Conservation of National Environmental Quality Act B.E.2535 (1992). 

W Kl ---:::c::::c:7-~~-c2v--
. Yl\iL. @i "'""'""" c-..;>-· Eo~I-__ I l ~. I ---- l~ 

(Ms.Wassana Khunngoen) 1 o• 0 • 0 •0 (Ms.Panicha Promchai) .~ 
Analyst No.1-099-'1-4849 u-tr.etl!,rannEyri-i:cll&.lto"',¼C'3'<lCutl·,L~ Lab. SupeIVisor No.'l-099-fl-2414 

Lahuri:.iiury Hc!,!hlt:f'l!tl No.· • 1 
-;, 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Environment Research & Teclmology Company Limited 
25/ 113- 111..1 Moo 6 Soi Chinukct 1, Ngamwongwan Rond, 

Toongsonghong, Laksi, Bangkok 1 021 0 
Tel. 0-2954-7745-6 Fa., o-2954-77'17 

E-mail: envi@enviresearch.co.th 
www.cnviresea1·ch.co.th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., Ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng l<um, Bangkok 10230 

1m;m111;'l1·li'htl~111u~;l11vl'11~n111~,1m11mwtl~1n11~; 

,i1rnunuu1;1~, 0111101lmmL,H f;l'l1mau11; 

Ambient Air Quality 

u'h~m1Y1tl,znnn1TUJ 11~fl 1 oi1u11Y1111ilvuJ 1hmoil,nJYllillU1 u;111li\1zuo; 

UTM (WGS84) 47P 0731906 E, 1430358 N 

September 9-16, 2015 

Mr.Romsea l\ateh (Personnel of Environment Research & Technology Co., Lid.) 

NOx Chemiluminescence Analyzer API Model 200A Serial Number 2674 

ASC316-NOx-2558 Report Date September 25, 2015 

Reoult (ppm) 

Interval Time Sep 13-14, 15 Sep 14-15, 15 Sep 15-16, 15 Standard 11 

NO NO, NOx NO NO, NOx NO NO, NOx 

12;00 - 13:00 0.0020 0.00'14 0.0064 0.0137 0.0089 0.0226 0.0064 0.0059 0.0123 
[3:00 - 14:00 0.0011 0.0033 0.0044 0.002[ 0.0053 0.0074 0.0019 0.0051 ---0.007() 

14;00 - 15:00 0.0008 0.0037 0.0045 0.0018 -- 0.0054 0.0072 0.0018 0.0047 0.0065 
15:00- 16:00 0.0013 0.0043 0.0056 0.0016 0.0050 0.0066 0.0018 0.0046 0.0064 
16:00- 17:00 0.0011 0.0041 0.0052 0.0020 0.0058 0.0078 0.0016 0.0054 0.0070 
17:00 - 18:00 -0.0013- 0.0040 0.0053 0.0018 0.0061 0.0079 0.0014 0.0064 0.0078 
18:00- [9:00 0.00[4 O.OM9 0.0063 0.0021 0.0045 ·0.0066 0.0020 0.0079 0.0099 
[9:00 - 20;00 0.0015 0.0044 0.0059 0.0017 0.0035 0.0052 0.0022 0.0078 0.0100 
20:00 -21:00 0.0010 a.ocfa2 0.0042 0.0053 0.0062 0.0115 0.0019 0.0063 0.0082 
21 ;00 - 22:00 O.QQ..!.Q_ 0.0037 0.0047 0.0011 0.0043 0.0054 0.0014 0.0069 0.0083 
22:00 - 23;00 0.0011 -0.0051 0.0062 0.0015 0.0046 0.0061 0.0026 0.0132 0.0158 
23:00 24:00 0.0019 0.0049 -· 0.0068 0.0019 0.0064 0.0083 0.0015 0.0087 0.0102 

•. 00:00 =-01,00 0.0017 0.0046 0.0063 0.0012 0.0053 0.0065 0.0010 0.0073 0.0083 
01:00 - 02:00 -·0.0020- 0.0050 0.0070 0.0015 0.0055 0.0070 0.0011 0.0050 0.0061 
02:00 - 03;00 0.0025 0.0064 0.0089 0.0015 0.0055 0.0070 0.0013 0.0047 0.0060 

·-··ro:oo -04,00 0.0022 0.0056 0.0078 0.0017 0.0057 0.0074 0.0016 0.0046 0.0062 
- .. 04:00 - 05:00 0.0024 0.0049 0.0073 0.0020 0.0052 0.0072 0.0017 0.0041 0.0058 

05;00 - 06:00 o.002r· 0.0045 0.0066 0.0018 0.0046 0,0064 0.0015 0.0043 0.0058 
06;00 - 07:00 0.0030 0.0054 0.0084 0.002[ 0.0045 0.0066 0,0018 0.0076 0.0094 
07:00 - 08:00 0.0071 0.0072 0.0143 0.0041 0.0058 0.0099 0.0016 0.0073 0.0089 
08:00 - 09;00 0.0077 0.0079 0.0156 0.0038 0.0065 0.0103 0.0024 0.0079 0.0103 
09:00 - 10;00 __ - O,Q91T- 0.0055 0.0086 0.0035 0.0063 0.0098 0.0017 0.0065 0.0082 
l0:00- l l:00 0.0018 0.0043 0.0061 0.0022 0.0048 0.0070 0.0025 0.0070 0.0095 
11:00 - 12:00 -6:0024 -0~0044 0~0068. 0.0021 0.0043 0.0064 0.0016 0.0071 0.0087 

24 Hours Averae:e 0.0022 0,0048 0.0071 0.0027 0.0054 0.0081 0,0019 0,0065 0.0084 
1 Hour Maximum 0.0077 0.0079 0.0156 0.0137 0.0089 0.0226 0.0064 0.0132 0.0158 NO, S0,17 

Remark: 11 Notification of Nationul Enviconmcntul Board, No.IO, 8.8.2538 (1995), published in the Royul Government Gazette Ho.112 Part 52 dated May 25, 8.E.2538 
{1995), Notifi!;ation No.28, 8,E,2550 (2007), pub!ltlhcd in U1e Royal Government Gru:ctlc No.1'24 Special Part 580 doted May 14, B.E,2550 !2007) and 
Notification No.33, 8,E.2552 {2009), publiu.hcd in the Roynl Government Gazette No.126 Special Part 114D dated August 14, B.E.2552 (2009), under the 
Enhancement and Conservation of NutJonnJ Envirottmenrn.l Quality Act RE.2535 (1992), 

W. Klu~. 
(Ms.Wassana Khunngoen) 

Analyst No.1-099-'il-4849 

--/ 
G~~~v~ 

(Ms.Panicha Promchai) .---------

Lab. Supervisor No.1-099-11-2414 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Envh-t1nmcnt Rei.-em·ch & Technology Company Lirniti;;d 
25/113-114 Moo 6 Soi Chinaket 1, Ngamwongwnn Road, 

Toongsonghong, Lnksi, Bangkok 1 021 O 
Tel. 0-2954-7745-6 Fax. 0-2954-7747 

E-mail: envi@envirescnrch.co.th 
,vw,v.cnviresenxch.co.th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., Ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng Kum, Bangkok 10230 

l,mm,1,~1 l'ivhtl,nnLL~J 111 ~·ll~«111~v1«1,1 nniJtl<11nu\ilJ 

~-1u<11nuu1;v11 ;i11111Jtifl1nLLlilJ i;\'11,muo; 

Ambient Air Quality 

u1L-im'l\iltl,znnn1"1.1J 11~fl 7 m1u11Y1milA.1J d1inoil.t.1JYlii11111 UJ\l'llil,<uo~ 

UTlvt (WGS84) 47P 0731906 E, 1430358 N 

September 9-16, 2015 

Mr.Romsea l\ateh (Personnel of Environment Research & Technology Co., Lid.} 

so, UV-Fluorescence Analyzer Thermo Model 43i Serial Number CM·l443000·t 

ASC316-S02-2558 Report Date September 25, 2015 

Interval Time 
· Result SO, (ppmJ 

Standard 
Sep 9-10, 15 Sep 10-11, 15 Sep 11-12, 15 Sep 12-13; 15 Sep 13-14, 15 Sep 14-15, 15 Sep 15-16, 15 

J')•llf • - 13:00 0.0016 0.0019 0.0020 0.0019 0.0016 0.0019 0.0018 
13:00- ld·nl 0.00[8 0.0019 0.0019 0.0020 0.0017 0.0020 0.0016 
14:00 IS·OO o.00·2T-·- 0.0018 0.0019 0.0020 0.0018 0.0021 0.0017 
15:00 - 16:00 0.0021 0.0019 0.0019 0.0019 0.0018 0.0021 0.0017 

.. 16;00-17:00 0.0019 0.0019 0.0019 0.0018 0.0017 0.0019 0.0018 
17:00-18:00 0.0020 0.0019 0.0020 0.0019 0.0016 0.0019 0,0018 ---
18:00-19:00 0.0018 0.0018 0.0018 0.0018 0.0019 0.0018 0.0020 
19:00 - 20:00 0.0019 0,0018 0.0019 0.0018 0.0017 0.0018 0.0020 ·-· - 20:00 ~21:00 0.0019. 0.0018 0.0019 0.0019 0.0017 0.0019 0.0020 
21:00-22:00 0.0019 0.0019 0.0019 0.0019 0.0017 0.0017 0.0020 

---22:00 - 23:00 0.0018 0.0019 0.0018 0.0019 0.0018 0.0018 0.0021 .. -
23:00 - 24;00 0.0019 0.0018 0.0018 0.0018 0.0021 0.0018 0.0020 
00:00 - 01:00 0.0019 0.0018 0.0018 0.0019 0.0018 0.0017 0.0020 

-· 
0.0017 0.0016 01:00 - 02;00 0.0020 0.0017 0.0018 0.0018 0.0020 ··-

-·-02,00·- 03:00 0.0018 0.0018 0.0018 0.0018 0.0017 0.0018 0.0020 
---03:00 - 04:00 0.0019 0.0017 0.0018 0.0018 0.0017 0.0018 0.0020 

04:00 05:00 0.0019 0,0018 0.0019 0.0018 0.0018 0.0017 0.0019 
05:00 - 06:00 0.0018 0.0019 0.0018 0.0019 0.0018 0.0017 0.0020 
06:00 - 07:00 0.0018 0.0019 0.0018 0.0019 0.0019 0.0017 0.0020 
07:00 - 08:00 0.0018 0.0019 0.0018 0.0018 0.0019 0.0018 0.0019 
08:00 - 09:00 0.0018 0.0019 0.0018 0.0018 0.0020 0.0019 0.0020 
09:00 - 10:00 0.0019 0.0018 0.00[8 0.0017 0.0020 0.0018 0.0020 
10:00 - !1;00 0.0019 0.0018 0.0018 0.0017 0.0019 0.0018 0.0019 
11:00- 12:00 0,0018 0.0019 0.0018 0.0016 0.0019 0,0018 0.0017 

24 Hours Aver1ure 0.0019 0.0018 0,0018 0.0018 0.0018 0.0018 0.0019 0.121/ 
1 Hour Maximum 0.0021 0.0019 0.0020 0.0020 0.0021 0.0021 0.0021 0.30>/ 

Rcm\U'k: 11 Notification of Nationul Environmental Board, No.10, B.E.2538 (l995J, published in the Royal Government Gazette No.112 Part 52 dated May 25, B.E.2538 
{1995) and Notification No.24, 8.E.2547 [2004), published in the Royal Government Gazette No.121 Special Part lO·ID dated September 22, B.E.2547 
(2004), under the Enhancement and Conservation of National Environmental Quality 1\ct B.!!.2535 {1992). 

11 Notification of National Environmental Board, No.12, B.E.2538 (1995), published in the Royal Government Gazette No.112 Special Part 270 dated July 13, 
8,E.2538 (l995) and Noufication No,21, B.E.25"4 {2001), published in the Royal Government Gazette No.118 Special Part 390 dated April 30, B.E.2544 
(200 l), under the Enhancement and Conservation of National Environmeninl Quality Act 13.B.2535 (1992). 

W Vl,u_ 
(Ms.Wassana Khunngoen) 

Analyst No.1-099-~-4849 
! ' ~~ Ms.Panicha Prornchai) 

Lab. Supervisor No.1-099-ll-2414 
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Environment Re!>eai·ch & Technology C{lmpany Limited 
25/113-1 lLl Moo 6 Soi Ch.inaket 1, Ngtunwong-;van Road, 

Toongsonghougt Laksi, Bangkok 10210 
Tel. 0-2954-7745-6 :Fax 0-2954-7747 

F ... mail: envi@enviresean:h.co.th 
www.enviresearch.co.L11 

Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co .. ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng l<um, Bangkok 10230 

1m,m11l11'lvlN1iJ~1@v11111fln~ft111~~ITT11mwuu1rnlv1, 

,i1m11J11m1wn 01trwua1rnlv1~ i1111m:mH 

Ambient Air Quality 

1J'snm,111.hdh111111:1J \I~~ 1 oi11JTIHmilv1:1J 1htnoilA1J~lilli.1 ~Jll'lfil"l'~UoJ 

UTM (WGS84) 47P 0731906 E, 1430358 N 

September 9-16, 2015 

Mr.Romsea l<ateh (Personnel of Environment Research & Technology Co., Lid.) 

CO NDIR Analyzer Thermo Model 48C Serial Number 76898-384 

ASC316-CO-2558 Report Date September 25, 2015 

Result CO (J>J'ffi) 

Interval Time Sep 9-10, 15 Sep 10-11, 15 Sep 11-12, 161Sep 12-13, l~I Sep 13-14, 15 Sep 14-15, 15 Sep 15-16, 15IStandardll 
1 tu Av 8 hr Avr 1 hr Ava: 8 hr Av&: 1 hr Avcls hr Aval hr Avgla hr Av~l hr Av~8 hr Ava 1 hr Av 8 hr Av 1 hr Ave: 6 hr Av1 

12:00 - 13:00 0.5 - 01 - /\ q - 0.2 - 0.2 - 0.2 - 0.3 
13:00 - 14:00 0.5 - /\ s - 0.2 0.2 - 0.2 - 0.2 - 0.3 
14:00- 15:00 - l 3 - 0.3 - 0.2 - 0.2 - 0.2 - 0,3 - 0.3 
15:00 - 16:00 ? - 0,3 - 0,3 0,2 - 0.2 - 0.2 - 0.3 
16:00 - 17:00 q O 2 0.3 0.3 - 0.2 - - 0.2 - 0.3 

- 17:00- 18:00 1 - r,:, 0.2 - 0.4 0,3 - DA - 0.4 
------18~00 - 19:00 ).3 - 0.3 - 0.3 - 0.4 0.4 - 0,3 - 0.4 -

19:00 -20:00 0.4 ·ci'.'4--. n q 0.3 0.3 0.3 0.2 0.3 0.3 0.3 0.3 0.3 0.4 -•.3-
20:00-21:00 0.4 o_~ o.3 0.3 0.3 · 0.3 0.3 0.3 0.3 0.3 0.4 0.3 0.4 0.4 · 
~:00·----- - 0.4 0.3 O 3 0.3 - 0,3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.4 0.4 
22:00-23:00 "0.4"' 0,3 . 11·4 0.3 0.3 0.3 0.3 0.3 0,5 0.3 0.4 0.3 0.6 0.4 
23:00 - 24 :00 0.5 0.4 . o 4 0.3 0.3 0.3 0.3 0,3 0.5 0.4 0.4 0.3 0.5 0.4 
00:00- 01:00 -0.5 0.4 . 0.4 0.3 0.4 0.3 0.3 0.3 0.4 0.4 0.4 0.4 0.5 0.5 
01:00 - 02:00 0.5 0.4 0.4 ri" 0.4 0.3 0.4 0.3 0.5 0.4 0,5 0.4 0.5 0.5 
02:00 - 03:00 - 0.5 0.5 0.4 0.4 0.3 0.3 0.4 0.3 0.5 0.4 0.5 0.4 0.6 0,5 
03:00- 04:00 0,5 0.5 0,4 0.4 0.3 0.3 0.4 0.3 0.5 0.4 0.5 0.4 0.6 0.5 
04:00 - 05:00 0.4 0.5 04 ri 4 0.3 ... 0.3 0.4 0.4 0.5 0.5 0,5 0.4 0.6 0.5 

·-·-- 05,00- 06:00 o.4 o.5 o.4 ·o• ·-o:':i-- o.3 0.4 o.4 o.5 o.5 0.4 o.5 o.6 o.6 
- 06:00 - 07:00 0.4 O 5 0.4 0.4 0.3 0.3 0.4 0.4 0.5 0.5 0.4 0,5 0.6 0.6 

07:00 - 08:00 0.3 0.4 0.4 0.4 0.3 0.3 0.4 0.4 0.5 0.5 0.4 0.5 0.6 0.6 
I·---- 08:00 - 09:00 0.3 0.4 0.4 __ Q.c'L O.:i' 0.3 0.4 0.4 0.5 0.5 0.4 0.5 0.6 •. .Q,.§_ 

09:oo- 10,00 o.3 0.4 o.3 0.4 -2,.L _o.3 o.3 0.4 .-2,_4. o.5 0.4 0.4 o.5 _.Q&__ 
10:00- 11:00 0.3 0.4 0.2 0.4 0.2 0,3 0.3 0.4 0,3 0.5 0.3 0.4 0,5 0.6 
11:00- 12:00 l_o.3 I o.3 I 0.2 I 0.3 I 0.2 I o.3 I 0.1 I o.3 I 0.2 I 0.4 I o.3 I o.4 I o.5 I o.6 

24 Hours Average I 0.4 I - I o.3 I - I o.3 I - I o.a I - I 0.4 I - I o.4 I · I o.5 
1 Hour Maximum I 0.5 I • I o.4 I • I 0.4 I - I 0.4 I - I 0.5 I · I o.5 I - I o.6 I - I 30 

8 Hours Maximum 0.5 0.4 0.3 0.4 0.5 0.5 0.6 9 

Remu.rk: 11 Notificudon of National Environmental Oourd, No.10, B.E,2538 {1995)1 publfa.hed in the Royal Govenunent Orutette No.112 Part 52 dated May 25, B.E,2538 
(1995), under the Enhuncemcnt and Conae1vatio11 ofNutionul Environmental Quality Act B.E.2535 (1992). 

W Kl~- ~-· 
(Ms.Wassana Khunngoen) 'Jiiiiicintffi<,J;;i:;,;;-;;-,,;,:;;:;:;:'E;,m.$ <vLs.>-enu••ho Promchai) -~ 

Analyst No.1-099-,)~4849 l.atwr;,iioiy Hc:;lstcrcd No.J-099 

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT W1THOUT OFFICIAL APPROVAL 
REPOR1'ANALYSTS REFERS TO SUBM11TED SAMPLE (S) ONLY 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Reported Number 

Em·ironmcnt Rcscnrch & Technology Company Limited 
25/113-11'1 Moo 6 Soi Chinaket 1, Ngamwongwun Rond, 

Toougsonghong, Lnksi, Bangkok l 02 1 O 
Tel. 0-295'1-7745-6 l'nx 0-2954-7747 

E-mail: cnvi@cnvirese,u·dl.co.th 
www.envirescnrch.co,lh 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., Ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng Kum, Bangkok 10230 

l m" n11 h ~ 1 vlvh!l 01n u,u 1 IL flu~ 01\L~'il ITT11 m11Ju ~1mL~~ 

~1umrnJu1"Y11 Ei1l11u!la1rnLv11 i1111msuu1 

u1nm'lv11.h:;U1rn111lJ Vi~!,17 vi1u~11·H1itvuJ il1Lfft1°H~lJYl{fl11111,l-1w1vi1::mh1 

UTM (WGS84) 47P 0731901 E, 1430356 N 

September 9-16, 2015 

Mr.Romsea l<ateh (Personnel of Environment Research & Technology Co., Lid.) 

WDC220/2558 

~· Seo 9-10 15 Seu 10-11, 15 Seo 11-12 15 Sen 12-13, 15 Seo 13-14 15 Sen 14-15 15 Sen 15-16, 15 
T ws WD ws WD ws 

13:00 - 14:00 0.4 WNW 0.4 N 0.4 
14:00 - 15:00 0.4 NW 0.4 SW 0.4 . -
15:00 - 16:00 0.4 WSW 0.4 WSW 0.4 
~ 17:00_ 0.4 WSW 0.4 SW 0.4 

17:00 - 18:00 0.4 WSW 0.4 SSW 0.0 
18:00 - 19:00 ~~}-- _'!JSW_ 0.0 Calm 0.4 

• 19:00 - 20:00 • Calm 0.0 Calm 0,0 
20:00 - 21:00 0,4 SE 0.0 Calm 0.0 
21:00 -22:00 0.0 Calm 0.4 SW 0.0 

"'22:00 ... 23:00 0.0 Calm OA WSW 0,0 
23:00 - 24:00 0.0 Calm 0.0 Calm 0.0 
00:00 - 01:00 0.0 Calm 0,0 Calm 0,0 
01 :00 - 02:00 0.0 Calm 0.0 Calm 0.0 
02:00 - 03:00 0.0 Calm 0.0 Calm 0.0 ---· 
03:00 - 04:00 0.0 Calm 0.0 Calm 0.0 
M:00-05:00 0.0 Cahn 0.0 Crum 0.0 
05:00 - 06:00 0,0 Calm 0,0 Calm 0,0 
06:00 - 07:00 0.0 Calm 0.0 Calm 0.0 .. 
07:00 - 08:00 0.0 Calm 0.0 Calm 0.0 
08:00 - 09:00 0.0 Calm 0,0 Crum 0.0 
09:00 - 10:00 0.4 WSW 0.0 Calm 0.4 
10:00 - 11 :00 0.0 ··-ca1m 0,4 E 0.4 
11:00 12:00 0.4 NNE 0.4 SW 0.4 
12:00 - 13:00 0.4 NNE 0.4 w 0.4 

Remark; 1. WS "'Wind Speed (m/s) 
2. WO .. Wiud Direction 
3. Calm "'<0.4 m/s 
•!. Hdght of wind vunc nnd anemometer above ground lO me tern. 

W ~l,u_ 
(Ms.Wassana Khunngoen) 

Analyst No.1-099-~-4849 

WD 
w 

SW 
SW 
SW 

calm. 

SSE 
Calm 
Calm 
Calm 
Calm 
Calm 
Calm 
Calm 
Calm 
Calm 
Calm 
Calm 
Calm 
Calm 
Calm 
SSW 
SW 

WSW 
SW 

ws WD ws WD ws WD ws WD 
0.4 SW 0.9 WNW 0,4 NW 0.4 WSW 
0.4 WSW 0.4 NNW 0.4 WNW 0.4 NW 
0.4 WSW 0.4 NW 0.4 SW 0.4 SW 
0.4 WSW 0.4 NNW 0.4 SW 0.4 w 
0.4 WSW 0.4 N 0,4 WSW 0.4 WNW 
0.4 w 0.4 N 0.4 WSW 0.4 WSW 
0.0 Calm 0.4 SW 0.4 SW 0.4 SSW 
0.0 Calm 0.0 Calm 0.4 SW 0.4 WNW 
0.0 Calm 0.4 SSW OA WSW 0.4 SW 
0.0 Calm 0.4 SW 0.4 SW 0.4 N .. 
o:o Calm 0.4 WSW 0.4 SSW 0.4 NNW 
0.0 Calm 0.4 NW 0.4 IV 0.0 NNW 
0.0 Calm 0.4 WSW 0,4 WNW 0.4 NNW 
0.0 Calm 0.0 Calm 0.4 SW 0.4 WNW 
0.0 Calm 0.0 Calm 0,0 Calm 0.4 SW 
0.0 Calm 0,0 Calm 0.0 Calm 0.4 SW 
0.0 Calm 0.0 Calm 0.0 Calm 0.4 w-
0.0 Calm 0.0 Crum 0.0 Calm 0.0 Calm 
0.0 Calm 0.0 Calm 0.0 Culm OA NNW 

0.0 Calm 0.4 WSW 0.4 SW 0.4 NNW -
0.0 Calm 0.4 WSW 0.4 SW 0.4 NNW 

0.4 NE 0.4 WNW 0.4 SW 0.4 NNW 
0.4 NE 0.4 NNW 0.4 WNW 0.4 NNW 
0.4 NNW 0.4 WSW 0.4 WNW 0.4 NNW 

\ m• 'c.~ 

(Ms.Panicha Promchai) -~ 

Lab. Supervisor No.1-099-'1-24'14 

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Reported Number 

Wind Direction 

N 
-···--

NNE 

Ni,; 

ENE 

E 

ESE 

SE 
·-·····--· 

SSE 

s 
SSW 

SW 

WSW 

w 
WNW 

NW 

NNW 

Calm 

Environment Rese,u·ch & Tcchnolo1:,,y Company Limited 
25/ 113-114 Moo 6 Soi Chinaket 1, Ngamwongwnu Hood, 

Toongsonghong, Lnk~i, Bangkok 1 021 0 
Tel. 0-2954-7745-6 Fax o-295'1-774 7 

£.mail : envi([vcnviresea.rch.co.th 
www.cuviresearch,co.th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., Ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng Kum, Bangkok 10230 

1~rn111l1~1v1i'htlr11mLvi~l11~1L~1rn1~<11ITT11mwtl.i1m1vi. 

.i1umnmrnv,1 ,i1Lnntlr11ml'il~ r~w1vJ1~un~ 

u'111m 1<i\tl1ei1Y1n111>J 7 v111rnYil-\1\\r1iJ 011no"v13niouH1 u'J11'lv11::uth1 

UTM (WGS84) 47P 0731901 E, 1430356 N 

September 9-16, 20 I 5 

Mr.Romsea Kateh (Personnel of Envlronment Research & Technology Co., Ltd.) 

WDC220l2558 

Percentae:e freQuencv of wind in ea.ch speed and direction 
0.4-1.0 1.1-2.0 2.1-3.0 3.1-4.0 >4.0 

2,38095 0.00000 0.00000 0.00000 0.00000 

1.19048 0.00000 0.00000 0.00000 0.00000 

1.19048 0.00000 0.00000 0.00000 0.00000 

0.00000 0.00000 0.00000 0.00000 0.00000 

0.59524 0.00000 0.00000 0.00000 0.00000 

0.00000 0.00000 0.00000 0.00000 0.00000 

0.59524 0.00000 0.00000 0.00000 0.00000 
-···-· 

0.5952•1 0.00000 0.00000 0.00000 0.00000 

0.00000 0.00000 0.00000 0.00000 0.00000 
·-

2.97619 0.00000 0.00000 0.00000 0.00000 

14.88100 0.00000 0.00000 0.00000 0.00000 

13.09520 0.00000 0.00000 0.00000 0.00000 
~•••e-•--

3.57143 0.00000 0.00000 0.00000 0.00000 

5.95238 0.00000 0.00000 0.00000 0.00000 

2.97619 0.00000 0.00000 0.00000 0.00000 

7,14286 0.00000 0.00000 0.00000 0.00000 

42.85710 

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL 
REPOR1' ANALYSIS REFERS TO SUBMITTED SAMPLE (SJ ONLY 
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Total 

2.38095 

1.19048 

1.19048 

0.00000 

0.59524 

0.00000 

0.59524 

0.59524 

0.00000 

2.97619 

14.88100 

13.09520 

3.57143 

5.95238 

2.97619 

7.14286 

F·RP-007 Rev. 00, April 30, 2009 

Customer Name 

Project Name 

Measured Point 

Measured Date 

Reported Number_ 

' r--
•WEST 

' 

Ein-ironmcnt Research & Technology Compnny Limiti::d 
25/113-114 ~loo 6Soi Chinnket 1 1 Ngru:nwongwanRoad

1 

Toongsonghoug, Lnksi, Bangkok 1 0210 
Tel. 0-2954-7745-6 Fax 0-2954-77£17 

E-mail: envi@enviresenrch.co.th 
w,vw. cnvlrcscarch.co. th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., Ltd. 

LmJn11L1~1Ylvhtlmn11,1JL1LfilL~fl111~,itt111m1mfo1m1,1J 

1J~nm1v1tl·s:::infi111iJ Vl~i{ 7 ~huatt¼1itA3J il1LnDiivun:rv11n1 t..,,-,')!ll·na1011 

September 9-16, 2015 

WDC220/2558 

0

N0Rrn·· 

12% 

:sou-rH 
. ;, 

··-~--- ... ---~ 

20% 

16% 

WIND SPEED 
(mis) 

;,: 4.1 

3.1 ~ 4.1 

2.1. 3.1 

1.1 • 2.1 

0.4- 1.1 

Calms: 42.86'¼ 

DO NOT COPY PAR11Al, OF THIS ANALYSIS REPORT Wl'I'HOU'l'OFFICIAL APPROVAL 
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Customer Name 

Address 

Project Name 

Project Location 

Sampling Source 

Sampling Point 

GPS. Coordinate 

Sampling Date 

Sampling Time 

Sampling Method 

Sample Condition 

Sampling By 

Parameter 

Total Suspended 
Particulate (TSP) 

24 Hours AveraRe 
Particulate Size Less 

Thru1 10 Micron {PMlO) 
24 Hours Averaee 

EnYironmcnt Rc:aci.wch &Tcdmolob')' Com.puny Limitt:d 
25/113-114 Moo 6 Soi Chin:1ket 1 1 Ngnmwongwun Road1 

Toongsonghoug, Lnksi, Bangkol< 1 021 0 
Tel. 0~2954-7745-6 Fa.--.: 0-295•!-77t17 

F, .. mail: envi@1enviresearch.co.th 
www.cnvb-eseurch.co.th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., Ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng Kum, Bangkok 10230 

forn11,I,.tvlvhtl,nrmv1•\11YlnflH111~v1<1111mwtla1m1v11 

<kt1mJ.J11wwm ;i11natla1m1v11 i•1,11v11suo.J 

Ambient Air Quality 

ll1l'lmL1011ui.u1mJ1lJlllllJ n~fl 1 !ii11J1U.J11Ju1on1 ih1no1.hnm1010 .i'ow11111ouoo 

UTM (WGS84) 47P 0735509 E, 1433548 N 

September 9-16, 2015 

14:48 

U.S. EPA 40 CFR Part 50 

Good 

Analysis No. 

Received Date 

Analytical Date 

Report Date 

AB1196/2558 

September 18, 2015 

September 18-21, 2015 

September 22, 2015 

Mr.Narubate Mapom (Personnel of Environment Research & Technology Co., Lld.) 

Unit Method of Analysis 
Scp!J..10,15 &pl(Hl,15 &pll-12, US 

Result 
S.,,J:>13,15 &,pl.3-1Atl5 Scp14-l5,l5 Bc:p 15-16., 15 

Hi-Volume, 
mg/rn3 

Gravimetric MctJ1od 0.045 0.033 0.046 0.039 0.057 0.050 0.043 

PMlO Size sekctfVe, 
mg/m3 Hi-Volume, 0.027 0.020 0.026 0.024 0.029 0.027 0.027 

Gravimetric Method 

Stu.ndardt/ 

0.330 

0.120 

Remark; 11 Notificution of Nution.ul Environmental l3otud, No.10, B.E.2538 (1995), published in the Royal Government Gn.utte No.112 Part 52 dated May 25, B.E.2538 
(1995) and Notificatio11 No,24, B.E,2547 {2004), puhlishcd iu the Royal Government Gazette No.121 Special Part 104D dated September 22, B.E.2547 
(2004), under U1c Eullllncerncnt and Conse1vu.tion of National Environmental Quality Act B.E.2535 !1992). • 

N11.\",11c\1171 
(Ms.Natnicha Sermmatiwong) 

Analyst No.1-099-,-6346 

~7, 
1- \.,-\fu.,~ 
(Ms.Panicha Promchai) ~ 

Lab. Supervisor No.1-099-fl-2414 

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL 
REPORT ANALYSIS f<EFERS TO SUBMITTED SAMPLE (SJ ONLY 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Euvironmcnt Research & Technology Company Limited 
20/113-114 :.\loo 6 Soi Chinakct 1, Ngamwongwan Road, 

Toongsonghong-, Lnlcsi, Bangkok 1021 0 
Tel. 0-295tl-7745-6 Fax 0-2954-77 47 

E-mail : cnvi@cnvircsenrch.co.th 
ww,v.cnvfrcsearch.co.1.h 

ANALYSIS REPORT 

TEAM Consulllng Engineering and Management Co., Lid. 

151 Nuan Chan Road, Nuan Chan, Bueng Kum, Bangkok 10230 

1m,m1L1.J11'lrhtlfl1nuG1.Jl\1~·n~,m.~•1ff1\.\mwtlfl1nu,M 

vi11JftJ.J7UU1.Jl'l1 01111otift1nuG1, i.J1,11mauo.J 

Ambient Air Quality 

u"inmT1,11ui.uT1un1JLqiu n~fl 1 vi1uTiai1uu1,n7 011notl1nnnl11, .i',n1011euo, 

UTM (WGS84) 47P 0735509 E, 1433548 N 

September 9-16, 2015 

Mr.Narubate Maporn (Personnel of Environment Research & Technology Co., Lid.) 

NOx Chemiluminescence Analyzer API Model 200A Serial Number 1257 

ASC317-MOx-2558 Report Date September 25, 2015 

Result (ppm) 
Interval Time Sep 9-10, 15 Sep 10-11, 15 Sep 11-12, 15 Sep 12-13, 15 

NO NO, NOx NO NO, NOx NO NO, NOx NO NO, NOx 
15:00 - 16:00 0.0080 0.0130 0.0210 ~Q.?~ 0.0075 0,0145 0.0040 0.0061 0.0101 0,0057 0,0063 0.0120 

"""""'15:00 - 17:00 0.0084 0.0220 0,0304 0.0082 0.0119 0.0201 0.01'15 0.0156 0.0301 0,0050 0.0091 0.0141 
17:00- 18:00 0.0048 0.0103 -•.0151 0.0042 0.0077 0,0119 0.0152 0.0177 0.0329 0.0036 0.0083 0.0119 
18:00-19:00 0.0026 0,0081 0.0107 0.0044 0.0097 0.0141 0.0028 0,0092 0.0120 0.0025 0.0084 0.0109 

-19:00 - 20:00 0.0024 0.0071 0.0095 0.0030 0.0111 0.0141 0.0024 0.0053 0.0077 0.0021 0.0076 0.0097 
20:00 - 21:00 ·o.·0023·- 0,0096 0.0119 0.0025 0.0072 0.0097 0.0022 0.0051 0.0073 0.0022 0.0067 0.0089 
21 :00 - 22:00 0.0017 0.0110 0.0127 0.0098 0.0115 0.0213 0.0119 0.0113 0.0232 0.0023 0.0091 0.0114 
22:00 - 23:00 0.0028 0.0116 0.0144 0.0034 0.0050 0.0084 0.0072 0.0106 0.0178 0.0023 0.0085 o.01os· 

··-
23:00 - 24:00 o:Cfo32 0.0104 0.0136 0.0031 0.0074 0.0105 0.0025 0.0068 0.0093 0,0022 0.0068 0.0090 
00:00 - 01 :00 0.0023 0.0086 0.0109 0.0023 0.0054 0.0077 0.0024 0.0059 0.0083 0.0037 0.0087 0.0124 -··--
01:00 - 02:00 0.0028 0.0083 o.011i 0.0022 0.0034 0.0056 0.0023 0.0055 0.0078 0.0047 0.0087 0.0134 
02:00 - 03:00 0.0037 0.0080 0.0117 0.0021 0.0030 0.0051 

. 
0,0023 0.0055 0.0078 0.0033 0.0065 0~0098 

03:00 - 04:00 0.0047 0.0075 0.0122 0.0028 0.0038 0.0066 0.0022 0.0049 0.0071 0.0044 0.0081 0.0125 
O<l:00-05:00 0.0042 0.0068 0.0110 0.0024 0.0036 0.0060 0.0023 0.0040 0.0063 0.0052 0.0085 0.0137 
05:00 - 06:00 6.0034 0.0058 0,0092 0.0022 0.0028 0.0050 0.0022 0.0040 0,0062 0.0057 0.0078 0.0135 

" 

06:00 07:00 -0.0020 0.0049 0.0069 ···0.0085 "ii:oo11 · 0.0156 0.0064 0.0051 0.0115 0.0085 0.0085 0,017.2_ 
07 :00 - 08:00 -0.0210 0.0138 0.0348 0.0158 0.0109 0.0267 0.0256 0.0085 0.0341 0.0214 0.0102 0.0316 

--08:00. 09:00 0.0228 ·o.0185 0.0413 0.0138 0.0135 0.0273 
.. 

0.0104 0.0082 0.0186 0.0079 o.owC G.0180 
t-- 09:00 - 10:00 o~om 0.0169 0.0340 0.0229 0.0127 0.0356 . -0.0079 0.0084 0.0163 0.0107 0.0116 0.0223 

10:00- 11:00 0.0142 0.0129 0.0271 0.0054 0.0063 0.0117 0.0082 0.0078 0.0160 0.0135 0.0142 0.0277 
·- ·; 1:00 - 12:00 0.0183 0.0149 0.0332 0.0028 0.0038 0.0066 0.0097 0.0088 0.0185 0.0153 0.0117 0.0270 

12:00 - 13:00 0.0178 0.0169 0.0347 0.0042 0.0048 0.0090 0.0125 0.0113 0.0238 0.0133 0.0107 To:240 
" 

13:00 - 14:00 0.0107 0.0132 0.0239 0.0047. 0.0052 0.0099 0.0058 0.0075 0.0133 0.0078 0.0091 0.0169 -· 14:00 - 15:00 0.0M3 ··0.0015· 0,0118 0.0072 0.0084 0.0156 0,0070 0.0112 0.0182 0.0078 0.0093 0.0171 
24 Hours Averal!e 0.0077 0.0112 0,0189 0,0060 0.0072 0,0133 0,0071 0.0081 0.0152 0.0067 0.0089 0,0157 
1 Hour Maximum 0.0228 0.0220 0.0413 0.0229 0.0135 0,0356 0.0256 0.0177 0,0341 0,0214 0.0142 0,0316 

Remark : 11 Notification of National Environmental Board, No.10, B.E,2538 (1995), publhhed in the Royal Government Gazette No.112 Part 52 dated Muy 25, B.E.2538 
{1995), Noufication No.28, B.E.2550 (2007), published in the Royal Government Gazette No.124 Special Prut 58D dated May 14, B.E.2550 \2007) nnd 
Notification No<33, B.E.2552 {2009), published in U1e Royal Government Gazette No.126 Specfo.l Part l 14D dated August 14, 8.E.2552 (2009), under U1e 
8nha.ncement and Com;ervation of National Enviroruuental Quality Act B.&2535 (1992), 

w K ~Li_ r""'"--

(Ms.Wassana Khunngoen) 

Analyst Nb.1-099-'J-4849 L3borawry Hcuhtcrc.d No.. 1-099 

~~~ ~~-\~✓P~ 
\ . Promchai) (Ms.Pamcha -2414 

. . No 1-099-r\ Lab. Superv1so1 . 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Environment Research & Technoloi,;,•y Company Limited 
25/ 1 13-11 i1 Moo 6 Soi Chinakct 1, Ngamwongwan Road, 

Toongsonghong, Lnltsi, Bangkok 1 021 O 
Tel. 0-2954-7745-6 Fax o-2954-77'17 

E-mail : euvi@enviresenrch.co.th 
W\V\v.enviresearch.co.th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., Lid. 

151 Nuan Cl1an Road, Nuan Chan, Bueng Kum, Bangkok 10230 

lmim,1,,1vh"hiJwin,,<ilJ1i,r1ll~tt111~11tt111nn11iJn11mv1, 

vi11Jfl1J1\JLJ1JYJ1 UllflOUfl1nLl,lJ \]J\\1vl>CLJOJ 

Ambient Air Quality 

u'inrnT101'im11J1m111H01U \l~~ 1 lli1un111uu1,rn rl1u10iJn1mt01J llJ\l1!1\1suo• 

UTM (WGS84) 47P 0735509 E, 1433548 N 

September 9-16, 2015 

Mr.Narubate Maporn (Personnel of Environment Research & Technology Co., Ltd.) 

NOx Chemiluminescence Analyzer API Model 200A Serial Number 1257 

ASC317-NOx-2558 Report Date September 25, 2015 

Result (ppm) 

Interval Time Sep 13-14, 15 Sep 14-15, 15 Sep 16-16, 15 Standard1
' 

NO NO, NOx NO NO, NOx NO NO, NOx 
l 5:00 - 16:00 0.0060 0.0122 0.0182 0.0065 0.0192 0.0257 0.0106 0.0146 0.0252 
16:00-17:00 0.0053 0.0145 0.0198 0.0051 0.0195 0.0246 0.0120 0.0152- -0:0212 

----i 7:00 - 18:00 0.0051 0.0154 0 l'JIJ~ 0 JUb;I 0.0219 0.0288 0.0142 0.0172 0.0314 - ... 
l 8:00 - 19:00 0.00'16 0.0215 n 261 0.0038 0.0182 0.0220 0.0149 0.0171 0.0320 
19:00 - 20:00 0.0027 0.0178 0.0205 nM23 0.0096 0.0124 0.0260 0.0215 ·o.0475 

·-· ·-· 
20:00-21:00 0.0021 0.0077 0.0098 0.0048 0.0086 0.0134 0.0246 0.0210 0.0456 
2 l :00 - 22:00 0.0025 0.0061 0.0086 0.0044 0.0077 ·· o.oi21 0.0253 0.0180 0.0433 
22:00 - 23:00 0.0021 0.0041 0.0062 0.0041 0.0071 0.0112 0.0089 0.0142 0.0231 
23:00 - 24:00 ·o.oou 0.0048 0.0074 0.0034 0.0093 0.0127 0.0036 0.0135 . -0.0171 
00:00 - 0 l :00 0.0023 0.0044 0.0067 0.0044 0.0085 0.0129 0.0028 0.0080 0.0108 
01:00-02:00 0.0024 0.0069 0.0093 0.0025 0.0079 0.010,1 0.0026 0.0074 0.0100 
02:00 - 03:00 0.0026 0.0072 0.0098 0.0033 0.0114 0.0147 0.0023 0.0060 0.0083 

--03:00- 04:00 0.0028 - -0.0047-- 0.007§._ ·- 0.0031 . 0.0081 0.0112 0.0024 0.0070 0.0094 
04:00 - 05:00 0.0083 0.0075 0.0158 0.0110 0.0122 0.0232 0.0025 0.0060 n nnss 

-· - "' 

05:00 - 06:00 0.0028 0.0047 0.0075 0.0054 0.0103 0.0157 0.0025 0.0079 0.0104 
06:00 - 07:00 0.0101 0.0075 0.0176 0.0146 0.0124 0.0270 0.0042 0.0081 0.0123 

... ()7:00 ~ 08:00 0.0286 ... a:01ii5- "o.o4Ci~ . 0.0154 0.0118 0.0272 0.0191 0.0174 0.0365 
-···os:oo - 09:00 0.0474 0.0186 0.0660 0.0202 0.0140 0.0342 0.0173 0.0194 0.0367 
~:00-10:00 0.0287 0.0155 0.0442 0.0359 0.0167 0.0526 0.0223 0.0202 0.0425 -· 

10:00 - 11 :00 0.0157 0.0122 0.0279 0.0285 0.0151 0.0436 0.0167 0.0165 0.0332 
·-1·i:"oo - 12:00 0.0199 ll.0136 .. 0.0335. 0.0194 0.0126 0.0320 0.0121 0.0155 0.0276 

12:00 - 13:00 0.0123 0.0115 0.0238 0.0120 0.0105 0.0225 0.0115 0.0156 0.0271 
13:00 - 14:00 0.0101 0.013'\ 0 :,·;:,~ 0.0138 0.0123 0.0261 0.0074 0.0141 0.0215 
14:00- 15:00 0.0080 0.0150 0 )'J:<I) 0.0096 0.0115 0.0211 0.0321 0.0158 0.0479 

24 Hours Avcrae:e 0.0098 0.0108 0.0206 0.0100 0.0124 0,0224 0.0124 0.0141 0.0265 
1 Hour Maximum 0.0474 0,0215 0.0660 0.0359 0.0219 0.0526 0.0321 0.0215 0.0479 NO, ~0.17 

Rum.11..rk : 11 Notification of National Environmentnl Board, No.10, B,E.2538 {1995), pubtiJJhed in U1e Royal Govermneut Gazelle No.112 Part 52 dated ~fay 25, RE,2538 
{1995}, Notification No,28, 8.E.2550 (2007), published in the Royal Government Oau:tte No.124 Special Part 58D dated May 14, B.E.2550 {2007) lllld 
Notification No.33, B.E.2552 (2009), publfohed in the Royal Gow.:rmuent Gazette No.126 Special Part 1140 dated August 14, B.E.2552 (2009), under the 
Enhancement and Conaervntion of National Environmental Quulity Act B.E.2535 {1992). 

W ~k~_ 
(Ms.Wassana Khunngoen} 

Analyst No.1-099-,-4849 

-~ 
t. c\~~~ 

(Ms.Panicha Promchai) -~ 

Lab. Supervisor No.1-099-fl-2414 
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Envirnnml~llt Research & Teclmolob'Y Co1npru1y Limited 
2 5/ 1 1 3-1 14 ~loo 6 Soi Chinnkct 1, Ngmnwon1:,'1vat1 Roud, 

Toongsonghong, Lak.5i, Bangkok I 021 o 
Tel. 0-2954-7745-6 Fa.\'. 0-295t1-77<17 

E-mail: envi@enviresenrch.co.tl1 
www.envire~e:u-cl1.co,th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., Ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng Kum, Bangl<ok 10230 

tfl10n1111,1viihln1011,Hh,ill'»~R1»~v1a1v,nnmJn1nnlilJ 

,humrnJu1av11 1i11noiJ111m1v1J i,11,mrnDJ 

Ambient Air Quality 

uinrnT1,,'iu11u11rn1rn01u \l~fl 1 ii1un1J1uu1J!'l1 rl1111oi.Jn1nu!l\,l llJ111m~uo, 

UTM (WGS84) 47P 0735509 E, 1433548 N 

September 9-16, 2015 

Mr.Narubate Maporn (Personnel ol Environment Research & Technology Co., Ltd.) 

S02 UV-Fluorescence Analyzer Thermo Model 43C Serial Number 73379-373 

ASC317-S0,-2558 Report Date September 25, 2015 

Result so, (ppm) 
Interval Time 

Sep 9-10, 15 Sep 10.11, 15 Sep 11-12, 15 Sep 12-13, 15 Sep 13'.-14, 15 Sep 14-16, 15 Sep 15-16, 15 
Standard 

15:00- 16:00 0.0024 0.0019 0.0018 0.0019 0.0019 0.0019 0.0021 
16:00- 17:00 0.0027 ""'ifoo11 0.0018 0.0020 0.0020 0.0019 0.0026 
17:00 - 18:00 ... . 0.0025 0.0018 0.0019 0.0020 0.0020 0.0019 0.0025 
18:00 - l 9:00 0.0020 0.0018 0.0019 0.0020 0.0019 0.0019 0.0023 
l 9:00 - 20:00 0.0017 0.0017 0.0018 0.0018 0.0018 0.0019 0.0021 

. 20:00- 21:00 . 0.0018 0.0018 0.0017 0.0019 0.0018 0.0019 0.0020 
21:00 - 22:00 0.00"17 0.0016 0.0018 0.0020 0.0017 0.0017 0.0021 

.. 22:00 - 23:00 0.0017 0.0018 0.0018 0.0018 0.0017 0.0017 0.0019 
23:00 - 24:00 0.0017 0.0017 "'""o:oii 18 0.0018 0.0017 0.0018 0.0020 -· 
00:00 - 01 :00 0.0017 0.0017 0.0018 0.0018 0.0018 0.0018 0.0019 

--·01:00 - 02:00 0.0018 0.0017 0.0017 0.0018 0.0017 0.0019 0.0017 
02:00 - 03:00 . 0.0017 0.0016 0.0017 0.0018 0.0017 0.0018 0.0018 
03:00 - 04:00 0.0017 0.0016 .. 0.0018 0.0018 0.0018 0.0017 0.0018 
0,1 :00 - 05:00 0.0017 0.0016 0.0018 0.0020 0.0018 0.0016 0.0018 
05:00 - 06:00 0.0017 0.0016 0.0018 0.0020 0.0018 0.0019 0.0017 
06:00 - 07 :00 0.0017 0.0017 0.0017 0.0019 0.0017 0.0018 0.0017 

-· -07:00 - 08:00 0.0017 0.0016 0.0016 0.0019 0.0018 0.0020 0.0017 
08:00 - 09:00 .,_ 0.0019 0.0018 0.0019 0.0019 0.0018 0.0020 0.0018 
09:00 - I 0:00 0.0018 ·oooig" 0.0018 0.0018 0.0021 0.0017 0.0019 
10:00 11:00 0.0019 0.0019 -0.0018- --•.0018° 0.0020 0.0019 0.0018 
11:00- 12:00 0.0020 0.0017 0.0018 0.0019 0.0019 0.0021 0.0018 
12:00 - 13:00 0.0021 0.0018 0.0018 

••---M 
0.0018 0.0019 0.0021 0.0019 

13:00 - 14:00 0.0019 0.0018 0.0020 0.0018 0.0019 0.0023 0.0018 
14:00 - 15:00_,_ -··-0.0018 0.0017 0.0018 0.0020 0.0019 0.0021 0.0017 

24 Hours Averae:e 0,0019 0.0017 0.0018 0.0019 0.0018 0,0019 0.0019 0.121/ 

1 HoUI Maximum 0.0027 0.0019 0.0020 0.0020 0.0021 0.0023 0.0026 0.30:I/ 
Rema.rkl t Notification of National Environmental Board, No.10, B.E.2538 (1995), publfahed in the Royal Governme.nt Gazette No, I 12 Part 52 dated May 25, B.E,2538 

(1995) and Notification No.24, 8.£.2547 (2004), published in lhc Royal Government Gazette No.121 Special Part 1040 dated September 22, B,E.2547 
(2004), under the Enhancement and Corumvation of National Environmental Quality Act B.E.2535 (1992). 

l/ Notification of Nanona} Environmental Board, No.12, B.E.2538 {1995), published in the Royal Government Gazette No.112 Special Part 270 dated July 13, 
B.E.2538 {1995) and Notification No.21, B.E.2544 [2001), pubfo1hed in the Royal Government Gazette No.118 Special Part 39D dated April 30, RE,2544 
(2001), under the Enhancement and Con:.crvation of National Environmental Quality Act B.E.2535 (1992). 

w KtL 
(Ms. Wassana Khunngoen) 

Analyst No.1-099-,-4849 

-- ~ -------~ 

l -~ (_ [1~.i~ 
(Ms.Panicha Promcbai} '--~ 

Lab. Supervisor No.1-099-~-2414 

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT \V!THOUT OFFICIAL APPROVAL 
REPORT ANALYSIS REFERS TO SUBMTI'TED SAMPLE /SJ ONLY 

Page 3/'1 

F·RP-004, Rev. 00, April 30, 2009 



Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Environment Research & Technology Company Limited 
25/ 113-114 Moo 6 Soi Chi11aket 1, Ng:amwongwan Houd, 

Toongsonghong, Lnksi, Bangkok 1 021 0 
Tel. 0-2954-7745-6 Fa ...... 0-2954-7747 

E-mail : <rnvi@cnviresenrch.co.th 
'WW-w.envirescnrch.co.tlt 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., ltd. 

151 Nuan Cl1an Road, Nuan Chan, Bueng l(um, Bangkok 10230 

1m-m111101vJvhi.JwmlL110\ui{11~«111~qiu1V1n111Ji.Ju1mL,10 

Gi1umn1m10Yi1 ii1moi.J~1mLqio ioi11m::mio 

Ambient Air Quality 

1J'iL~m'f70L'iu"u,mn1H111u mjil 1 oi1mui11Ju,01n 1hLnmlinnu111• ii'•w11111euoo 

UTM (WGS84) 47P 0735509 E, 1433548 N 

September 9-16, 2015 

Mr.Narubate Maporn (Personnel of Environment Research & Technology Co., Ltd.) 

CO NDIR Analyzer Horiba Model APMA-370 Serial Number FEYATYPA 

ASC317-CO-2558 Report Date September 25, 2015 

Result CO (ppm) 

Inte:rvn.l Time Sep 9-10, 15 Sep 10-11, 15 Sep 11-12, 15 Sep 12-13, 15 Sep 13-14, 15 Sep 14-15, 15 Sep 15-16, 15 Standard1/ 
1 hrA.vt 8 hr Ava; 1 hr Av& ShrAvr 1 hr Avg 6hl'Avi 1 h.l"Ava: 8 ht Av1 1 hr Ava 8 hr Av& l b.rAvr: 8 hr AVli l hr Avg 8 Ju Av~ 

15:00- 16:00 0.5 0.4 0.4 0.3 0.4 0.5 - 0.4 
16:00 - 17:00 0.4 0.4 - 0.5 0.4 - 0.4 0.5 0.5 
17:00 - 18:00 0.4 0.4 - 0.7 - 0.4 - 0.5 - 0.5 - 0.5 
18:00-19:00 0.4 - 0.4 - 0.4 0.4 0.5 - 0.5 0.5 
19:00 -20:00 0.4 0.4 0.4 - 0.4 - 0.5 - 0.4 - 0.6 --· 
20:00-21:00 0.4 0.4 0.4 0.4 - 0.4 0.4 - 0.6 -
21:00-22:00 0.5 0.5 0.5 0.4 - 0.4 0.4 - 0.5 
22:00 - 23:00 0.4 0.4 0.3 0.4 0.4 o-:-s 0.4 0.4 0.4 0.4 0.4 0,5 0.5 0.5 
23:00 - 24:00 0.4 0.4 0.4 0.4 0.4 0.5 0.4 0.4 0.4 0.4 0.4 0.4 0.5 0.5 
00:00 - 0 I :00 0.4 0.4 0.3 0.4 0.4 0.5 0.4 0.4 0.3 0.4 0.4 0.4 0.4 0.5 
01:00-02:00 +1-- 0.4 0.3 0.4 0.4 0.4 0.4 0.4 0.3 0.4 0.4 0.4 0.4 0.5 
02:00 - 03:00 -0.4-- 0.3 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.5 
03:00 - 04:00 0.4 0.4 0.3 0.4 0.4 0.4 0.4 0.4 0.4 0.4 ._..Q,.'L 0.4 0.4 0.5 
04:00 - 05:00 0.4 0.4 0.3 0.3 0.3 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.5 OS 
05:00 - 06:00 0.4 0.4 0.3 0.3 0.3 0.4 0.4 0.4 0.3 0.4 0.4 0.4 0.4 0.4 
06:00 - 07:00 0.3 0.4 0.4 0.3 0.4 0.4 0.4 0.4 0.4 0.4 0.5 0.4 0.4 0.4 
07:00 - 08:00 0.4 0.4 0.5 0.3 0.5 0.4 0.6 0.4 0.5 0.4 0.6 0.4 0.5 0.4 
08:00 - 09:00 0.5 0.4 0.5 0.4 0.4 0.4 0.5 0.4 0.7 0.4 0.5 0.5 0.6 0.5 
09:00 - 10:00 0.4 0.4 0.5 0.4 --o::i-· oX 0.5 0.5 0,5 0.5 0.6 0.5 0.6 0.5 
10:00- 11:00 0.4 0.4 ··oT 0.4 0.4 0.4 0.5 0.5 0.4 0.5 0.5 0.5 0.6 0.5 
11:00-12:00 0.4 0.4 0.3 0.4 0.4 0.4 0.4 0.5 0.4 0.5 0.4 0.5 0.5 0.5 .. 
12:00- 13:00 0.4 0.4 0.3 0.4 0.4 0.4 0.4 0.5 0.4 0.5 0.4 0.5 0.6 0.5 
13:00 14:00 Od 0.4 0.3 0.4 0.4 0.4 0.4 0.5 0.4 0.5 0.4 0.5 0.6 0.6 
14:00-15:00 0.4 0.4 0.4 0.4 0.4 0.4 0.4 o.s 0.5 0.5 0.4 0.5 0.6 0.6 

24 Houra Average 0.4 0.4 0.4 - 0,4 0.4 0.4 0.5 -
1 Hour Maximum 0.5 - 0,5 0,7 - 0.6 0,7 - 0.6 0.6 . 30 

8 Hours Maximum 0.4 0,4 0.6 0,5 0.5 - 0,5 0.6 9 
Remark: 11 Notification of Nutiono.l Environmenlo.l Board, No,10, J:.LB.'..!53B (1995), published in U1c Royal Government Gazette No,112 Part 52 do.ted Mlly 25, B,E,2538 

{1995), under U1e Enhancement and Conservation of Nntfonal Environmental Quality Act B.E.2535 {1992). 

, .. W .. ". ,Kl!Ma,, '•-.s ""'"~,,.,,:;~.~,,. 
Analysl No, 1-099-~-4849 

L;il1o1r:i.1111 )' lk11htl!fc1) Nj)..'J-0')t) Lab. Supervisor No.'l-099-fl-2414 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Reported Number 

Date Sep 9-10 15 
Time ws WD 
15:00 - 16:00 2.7 N 
16:00- 17:00 2.2 N 
17:00 - 18:00 1.3 N 
18:00 - 19:00 0.9 NW 

Environment Ilcsenrch & Technology Company Limited 
2 5 / 1 13- 1 14 Moo 6 Soi Chinakct 1, Ngrunwongwnn Road, 

Toongsonghong, L11ksi, Bangkok 1 02 IO 
Tel. 0-2954-7745-6 Fax 0-2954-774 7 

E-mail: envi@envh-esearch.co.th 
www.cnvircscard1.co.th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., Lid. 

151 Nuan Chan Road, Nuan Chan, Bueng !(um, Bangkok 10230 

Tm"m1T1"11lvh1.ifl1mL<iML\l~\l~ff1\l~~l!1\'\nmJu"1mL<iH 

,i1uo111uu1"m 01moi.J"1m1~0 i"111mrnoo 

IJ1L1nth"1'1v11u1,unrn,w \-1~~ 1 oi11Jij>J11Ju,rn1 0111\DUWln!LvlJ ii'o1-11mouno 

UTM (WGS84) 47P 0735501 E, 1433544 N 

September 9-16, 2015 

Mr.Narubate Maporn (Personnel of Environment Research & Technology Co., Lid.) 

WDC221/2558 

Sep 10-11 15 Sep 11-12 15 Sep 12-13 15 Sep 13-14 15 Sen 14-15 15 
ws WD WS WD ws WD ws WD ws WD 
0.9 SW 1.8 WNW 3.6 WNW 2.2 NW 3.1 NW 
0.9 SW 0.4 SW 2.2 WNW 1.8 NNW 3.1 WNW 
0.4 SSW a.a Cahn 1.8 WNW 1.3 N 1.8 WNW 
a.a Calm 0.4 SSW 0.4 w 0.4 NN\V 0.9 WNW 

Sep 15-16 15 
ws WD 
3.6 WNW 
3.6 _'jl.J'.::if___l 

·- 2.2···- ...'J!.!i'IJ__ 
2.2 WNW 

19:00 - 20:00 0.1_ _ _§_Y!___ 0.0 Calm 0,0 Calm 0.0 Calm 0.4 SW 1.8 WNW 0,9 WNW 
20:00- 21:00 1.3 SW 0.0 Calm a.a Calm 

-21:00·- 22:00 0.4 WSW 0.'I SW a.a Calm 
22:00 - 23:00 a.a Calm ---0.4--

NW a.a Calm 
23:00 - 24:00 __Q_&__ . .9aJn:l... 0.0 Calm o.o Calm 
00:00 - 01 :DO 0.0 Calm 0.0 Calm 0.0 Calm 
01:00- 02:00 0.0 Calm 0.0 Calm 0.0 Calm 

--02:00 - 03:00 a.a Calm 0.0 Calm 0.4 s 
03:00 - 04:00 ·--0.0- --calm 0.0 Calm 0.4 s 
04:00 - 05:00 0.0 Cahn 0.0 Calm a:o Calm 
05:00 - 06:00 0.4 s 0.0 Calm ·0:4 SSW 
06:00 - 07:00 0.9 SW 0.0 Calm 0.0 ~:;: 07:00 - 08:00 0.'I NNE 0.0 Calm 0.0 
08:00 - 09:00 0.9 N 0.0 Calm 0.0 Calm 
09:00 - 10:00 0.9 NNE o.o Calm 0.4 ~-10:00 - 11:60-·· a.a Calm 0.4 ENE 1.3 WNW 
11:00 - 12:00 a.a Calm 0.9 SSW 0.9 NNW 
12:00 - 13:00 a.a Calm 1.3 WNW 1.8 NW 
13:00 - 14:00 0.0 Calm 1.3 WNW 1.8 WNW 

-14,00 - 15:00 1.3 SW 2.2 WNW 2.7 NW 
Romuk: L WS "" Wind Speed \m/ s) 

2. WD Wind Direction 
3, Calm "'<0.4 m/s 
4, Height of wind vnne and anemometer above ground 10 meters. 

!N. K l~t_ 
(Ms.Wassana Khtmngoen) 

Analyst No.1-099-'ii-4849 
[,~!Hll"~(Hl') 

0.0 Calm 
0.4 SE 
0.0 Calm 
0.0 Calm 
0.0 Calm 
0.0 Calm 
a.a Calm 
a.a Calm 
a.a Calm 
a.a Calm 
a.a Calm 
0.0 Calm 
0.0 Calm 
a.a Calm 
0.9 NNW 
1.8 NNW 
3.1 NW 
3.6 NW 
3.1 NW 

0.4 w 3.1 NW 0.9 'l!_fil'{_ 
1.3 w 3.6 WNW 1.3 WNW 
1.8 SSW 3.6 WNW 2.2 N 
2.2 WNW 0.9 N 3.1 NNW 
3.6 WNW 1.3 NNW 2.2 NNW 
2.7 WNW 1.8 WNW 3.1 NW 
0.9 WNW 1.3 WNW 3.1 NW 
0.4 NNW a.a Calm 2.2 WNW 
0.4 NNW 0.0 Calm 2.7 WNW 
0.9 WNW 0.0 Calm 2.2 WNW 
0,4 WNW 0.4 WNW 1.8 -NV/ 
0.9 NNW a.a Calm 2.2 NW 
0.9 NW 1.3 WNW 3.1 NW 
2.2 NW 1.3 WNW 2.7 NNW 
2.7 NW 2.2 WNW 3,1 NN\V 
2.2 NW 3.1 WNW 3.6 NW 
3.1 NW 4.5 WNW 2.7 NNW 
3.1 WNW 3.1 NW 2.7 NW 
3.1 NW 3.1 WNW 0.4 NW 

-----~ (l~/· 
(Ms.Panicha Promchai) ~ 

Lab. Supervisor No.1-O99-f\-2414 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Reported Number 

Wind Direction 

- N 
·--·-·-

NNE 
-

NE 

ENE 

E 

ESE 

SE 
---··-·---

SSE 

s 

EnvirnnnHmt Rc.l>curch & 'fedmolo&,')' Company Limited 
25/ 113-114 Moo 6 Soi Cbinnket 1 1 Ngmnwongwan Road, 

Toongsonghong, Laksi, Ilimgkok 1 021 0 
Tel. 0-2954-7745-6 Fa.'{ 0-295"1-7747 

E-muil : envi@enviresc.u·ch.co.th 
www.envircsearch.co.tl1 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., Lid. 

151 Nuan Chan Road, Nuan Chan, Bueng Kum, Bangkok 10230 

lm"01111" 1rlY11tlij1nLt~.J 111 i{,1 fi«111~1i\1rn-1nnlJtltnnuli\" 
vi1u~muu1"\~1 01,notl,nmtlil, ~,w1mauo, 

u'lnmT10,'fonu1mnULli\U ~tifi 1 oi11JH>J1\JU1JYl1 01tnoiJ~1nUlilJ ~JW11i\10UOJ 

UTM (WGS84) 47P 0735501 E, 1433544 N 

September 9-16, 2015 

Mr.Narubate Maporn (Personnel of Environment Research & Technology Co., Ltd.) 

WDC221/2558 

Percental!e freauencv ofwlnd ln each sneed and direction 
0.4-1.0 1. 1~2.0 2.1-3,0 3.1-4.0 >4.0 

1.19048 1.19048 1.78571 0.00000 0.00000 
. 

1,19048 0.00000 0.00000 0.00000 0.00000 

0.00000 0.00000 0.00000 0.00000 0.00000 

0.59524 0.00000 0.00000 0.00000 0.00000 

0.00000 0.00000 0.00000 0.00000 0.00000 
·-

0.00000 0.00000 0.00000 0.00000 0.00000 

0.59524 0.00000 0.00000 0.00000 0.00000 

0.00000 0.00000 0.00000 0.00000 0.00000 

1.78571 0.00000 0.00000 0,00000 0.00000 

Total 

4.16667 

1.19048 

0.00000 

0.59524 

0.00000 

0.00000 

0.59524 

0.00000 
·-·----·--·-

1.78571 
------~--

SSW 

SW 

WSW 

w 
WNW -----~--
NW 

NNW 

Calm 

2.38095 0.59524 0.00000 0.00000 0.00000 

4.76190 1.19048 0.00000 0.00000 0.00000 
-· 

0.59524 0,00000 0.00000 0.00000 0.00000 

1.19048 0.59524 0.00000 0.00000 0.00000 

'i.16667 7.73810 5.95238 5.95238 0.59524 

2.38095 l.l 9048 4.16667 7.14286 0.00000 
--

3.57143 1.78571 1.78571 1.19048 0.00000 

32.73810 

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT Wl1'I-IOUT OFFICIAL APPROVAL 
REPORT ANALYSIS REFERS TO SUB~m-I'ED SAMPLE /SJ ONLY 
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5.95238 

0.59524 

1.78571 

24.40480 

14.88100 
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Customer Name 

Project Name 

Measured Point 

Measured Date 

Reported Number 

' ' :WEST- 1 
-

' 

' ' ' ,. \ ,..-­
' 

Environment Research & Technolo.!,')' Company Limited 
25/113-114 Moo 6 Soi Chinnket 1, Ngnmwongwan Road, 

Too11gsonghong, Lak.si, Bangkok 1 021 O 
Tel. 0-2954-7745-6 Fax 0-2954-7747 

E-mail: cnvi@envixescarch.co.th 
\V\\f\V, enviresearch. co. th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., ltd. 

1~1,n111101iii'.h.lfl1nu<i1,l111~11fiR111Q<ilITT\\m111tl,nnLL110 

u'lt1mT1~t'1uuu11UJ1\Jlli\U ~ti~ 1 ffi1\JlUJ1\J"1Jl'i1 011noilu1nuo10 i)~W11i\10UOJ 

September 9-16, 2015 

WDC221/2558 

' ,· 

------fmJRTH-
' ' 

--- - _,.. --
' 

., 
/ "' 

.,'', 
-1~ ~/ .. .,. .,··, l<Y:\:t 

I 1' \ 

.,""25% 
~\;,,,, \ 

.,,,"" 20%\ 

15% 
~--\,. 

' 

/. ": s¾l..- I! I t\:;.-- .. · ~-- -- --:---- EAST 

' - -r-

' 
•J-• 

' ' :sou1'H 

_\,..'" 

- - --.l. - -- - --

,, 

' ,. 

"-s../ 

WIND SPEED 
(mis) 

>= 4.1 

3.1 • 4.1 

2,1 • 3,1 

1.1 2.1 

0.4- L1 

Calms:32.74% 

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WfI'HOUT OFFICIAL APPROVAL 
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WESTERN COMMUNITY OF THE PROJECT SITE, VILLAGE NO. 5, 
MAP YANG PHON SUB-DISTRICT  

  



Customer Name 

Address 

Project Name 

Project Location 

Sampling Source 

,Sampling Point 

GPS. Coordinate 

Sampling Date 

Sampling Time 

Sampling Method 

Sample Condition 

Sampling By 

Parameter 

Total Suspended 
Particulate (TSP) 

24 Hours Average 
··-Particulate Size Less 

--

Than 10 Micron (PMJO) 
24 Hours Averae:e 

fawirnnmcnt Rese,m:h & Technology Company Limited 
25/113-114 Moo 6 Soi Chinaket 1, Ngamwon!{\van Rond, 

Toongsonghong, Laksi, Bangkok 1021 0 
Tel. 0-2954-7745-6 Fax 0-2954-7747 

E-mail : envi@cnvin.':scanh.co.th 
www.envircseaxch.co.th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., Ltd, 

151 Nuan Chan Roact, Nuan Chan, Bueng l<um, Bangkok 10230 

lm~1111l1o'lvH-hiJ,nmlvM 11lfin~H111~v1irmm11Jtil!1mlv1~ 

,ilui1m1JU1,vn .i1m01li1,rnl,H 11,1'11maua, 
Amblenl Air Quality 

u'k11w1p,,iiu,\'1ufiflfll<'lH01n'.!l1N T,11~01111~il 5 oi1mu11uu1~n1 01111atl111nufll~ 11~111'.i1sua~ 

UTM (WGS84) 47P 0732005 E, 1432902 N 

September 9-16, 2015 

13:50 

U,S, EPA 40 CFR Part 50 

Good 

Analysis No. 

Received Date 

Analytical Date 

Report Date 

AB1197/255B 

September 18, 2015 

September 18-21, 2015 

September 22, 2015 

Mr.Romsea l<ateh (Personnel oF Environment Research & Technology Co., ltd.) 

Unit Method of Analysis 
Bep9-10, 13 Scpl0-11,15 Scpll•J.2,15 

Result 
0op,,i,13,15 &-pl.3-14,15 Bqil4-1.5,15 fkp 15-16, 15 

Hi-Volume, mg/m3 Gravimetric Method 
0,038 0,029 0,030 0,040 0,050 0,045 0,046 

---- -
PMlO Size Selective1 

mg/mJ Hi-Volume, 0,022 0,015 0,017 0,024 0,028 0,029 0,023 
Gravimetric Method 

Standlll'd1/ 

0,330 

0,120 

Romark; 11 Notification of National Environmental Board, No. 10, B.B.2538 (1995), published in the Royal Govemment Gazette No, 112 Part 52 dated May 25, 8.E.2538 
{1995) ru1d Notification No.24, B.E.2547 {2004), published in the Royal Government Gazette No.121 Special Po.rt 104D dated September 22, B.E.2547 
(2004), under the Enhancement and Con:wrvution of Nutionol Environmenlal Quality Act B.E.2535 (1992). 

---~ 

C ---- ' ___ / __ [YhJ'e/lccJ ____ _ 

(Ms,Panicha Promchai) ~ 
Lab, Supervisor No,1-099-!l-2414 

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFF/CIAI,APPROVAL 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Environment Research & Teclmology Compru1y Limited 
25/113-114 :t-.foo 6 Soi Chinaket 1, Ngamwongwan Road, 

Toong!)onghong, Luksi, Bm1gkok 1 021 O 
Tel. 0-295£1-7745-6 Fa.x 0-2954-77£! 7 

E-mail : euvi@envircsearch.co.th 
ww,v.cnviresearch.co.th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co,, Ltd, 

151 Nuan Chan Road, Nuan Chan, Bueng Kum, Bangkok 10230 

l,mn11h"\l'li'11tlA1nll~1111fi11~n111~v1~111nrnJtla1nu,H 

~1u~muu11m 01l11utl~1rnlv1, i"1'11mauu" 
Ambient Air Quallly 

1J7l1nl'J{IJ'.!J\llil1\lnf!lll~'l\lll\n'.!JDJIR1'.n1111ij~ s oi1un1J11JU1<l'l1 D1ll10Uft111UvlJ 11Jll'l'111'0!10J 

UTM (WGS84) 47P 0732005 E, 1432902 N 

September 9-16, 2015 

Mr.Romsea l<ateh (Personnel of Environment Research & Technology Co,, ltd,) 

NOx Chemiluminescence Analyzer Horlba Model APNA-360CE Serial Number 576476022 

ASC31B-NOx-2558 Report Date September 25, 2015 

Result (ppm) 
Interval Time Sep 9-10, 15 Sep 10-11, 15 Sep 11-12, 15 Sep 12-13, 15 

NO NO, NOx NO NO, NOx NO NO, NOx NO NO, NOJ, 

14:00 - 15:00 0,0028 0,0048 0.0076 0.0027 0,0049 0,0076 0,0030 0.0046 0,0076 0,0028 0,0062 0,0090 
15:00 - 16:00 0,0047 0,0093 0,0140 0,0024 0,0043 0,0067 0,0025 0,0044 0,0069 0,0025 0,0047 0.0072 -16:00 - 17:00 0,0027 0.0062 0,0089 0,0024 0,0038 0.0062 0,0029 0,0032 0,0061 0,0023 0,0046 0,0069 
17:00 - 18:00 0.0024 0,0052 0,0076 0,0023 0,0037 0.0060 0,0023 0.0041 0,0064 0,0021 0,0054 0,0075 --·-
18:00-19:00 0,0023 0,0049 0.0072 0,0024 0,0049 0,0073 0,0026 0,0041 0,0067 0,0026 0,0053 0,0079 
I 9:00 - 20:00 0.0021 0,0063 0,0084 0,0023 0,0066 0,0089 0,0018 0,0048 0.0066 0,0020 0,0066 0,0086 
20:00 - 21 :00 0,0029 0,0088 0,0117 0,0031 0,0082 0,0113 0,0026 0,0059 0,0085 0,0025 0,0076 0,0101 
21 :00 - 22:00 0.0033 0,0081 0,0114 0,0036 0.0085 0,0121 0,0044 0,0105 0,0149 0,0030 0.0106 0,0136 
22:00 - 23:00 0,0030 0.0079 0,0109 0.0026 0,0044 0,0070 0,0027 0,0086 0,0113 0,0029 0,0091 0,0120 
23:00 - 24:00 0,0038 0,0094 0,0132 0,0027 0,0063 0,0090 0,0031 0,0050 0,0081 0,0033 0,0087 0,0120 
00:00 - 01:00 0.0033 0,0085 0,0118 0,0023 0,0056 0,0079 0,0027 0,0059 0,0086 0,0028 0,0065 0,0093 
0 l :00 - 02:00 0,0031 0,0084 0,0115 0,0021 0,0047 0,0068 0,0030 0,0069 0,0099 0,0026 0,0075 0,0101 
02:00 - 03:00 0,0031 0,0090 0,0121 0,0018 0,0044 0,0062 0,0031 0,0057 0,0088 0,0024 0,0071 0,0095 
03:00 - 04:00 0,0035 0,0080 0,0115 0,0026 0,0043 0,0069 0,0026 0,0065 0,0091 0,0032 0,0061 0,0093 
04 :00 - 05:00 0,0032 0,0063 0,0095 0,0025 0,0040 0,0065 0,0027 0,0052 0,0079 0,0026 0,0055 0,0081 
05:00 - 06:00 0,0030 0,0063 0,0093 0,0020 0,0043 0,0063 0,0026 0,0048 0,0074 0,0031 0,0058 0,0089 
06:00 - 07:00 0,0020 0,0052 0,0072 0,0027 0,0045 0,0072 0,0028 0,0051 0,0079 0,0028 0,0055 0,0083 
07:00 - 08:00 0,0043 0,009i 0.013,1 0,0101 0,0112 0,0213 0,0045 0,0053 0,0098 0,0047 0,0066 0,0113 
08:00 - 09:00 0,0053 0,0100 0,0153 0,0062 0,0107 0,0169 0,0067 0,0085 0,0152 0,0048 0,0088 0,0136 
09:00 - 10:00 0,0058 0,0087 0,0145 0,0051 0,0088 0,0139 0,0026 0,0062 0,0088 0,0060 0,0101 0,0161 
10:00- 11:00 0,0052 0,0089 0,0141 0,0045 0,0058 0,0103 0,0032 0,0048 0,0080 0,0059 0,0116 0,0175 
11 :00 - 12:00 0,0049 0,0102 0,0151 0,0018 0,0034 0,0052 0,0024 0,0046 0,0070 0,0039 0,0070 0,0109 ----
12:00 - 13:00 0,0055 0,0116 0,0171 0,0022 0,0032 0,0054 0,0030 0,0048 0,0078 0,0036 0,0067 0,0103 
13:00- 14:00 0,0045 0,0102 0,0147 0,0075 0,0052 0,0127 0,0032 0.0048 0,0080 0,0071 0,0086 0,0157 

24 Hours Averae:e 0.0036 0.0080 0.0116 0.0033 0.0057 0.0090 0.0030 0,0066 0.0086 0.0034 0.0072 0.0106 
1 Hour Maximum 0,0058 0,0116 0,0171 0.0101 0.0112 0.0213 0,0067 0.0105 0,0152 0.0071 0.0116 0,0175 

Remuk. 1 11 Notification of National Environmentnl Bonni, No.10, B.E.2538 (1995), published in the Royal Government Gazette No.112 Part 52 dated May 25, B.E.2538 
(1995}, Notification No.28, 8.E.2550 j2007j, published in the Royal Government Oru:ctte No.124 Special Part 58D dated May 14, B$,2550 {2007) and 
Notification No.33, B.E.2552 (2009), published in the Royal Government Gru:ette No.126 Special Port 1140.dntcd August 14, B.E.2552 {2009), under the 
Enhancement and Conservation of National Environmcutul Quality Act B.E.2535 (1992), 

W Klu_ 
(Ms.Wassana Khunngoen) 

Analyst No,1-099-~-4849 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Environment Rt:scarch & Technolo~,y Company Lituitcd 
25/ 113-114 Moo 6 Soi Chinaket 1, Ngnmwongwnn Rond, 

Toongsonghong, Luksi, Bangkok l 021 O 
Tel. 0-2954-77t15-6 Fa.x 0-2954-774 7 

E~muil : t.mvi@enviresearch.co.th 
www.enviresem:ch.co.th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., Ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng Kum, Bangkok 10230 

tmvm1t1v11li"htl~1mL,11l1Lv\U~H1\L~v1ITT11m11JtJ~1nuv1J 

vi1lJ~IJ11JLJ1Wl1 1i1ln•m.fo1mL'1J IJJ\\1v\1~UO~ 

Ambient Air Quality 

u'inm1jll1iuw1uii.iv1~111(iln'!JoJLY1,Jn1, \I~~ 5 oi1u1unuu1Jw, li1LnotJ1nn11\ilJ 11Jw1v1,~uoJ 

UTM (WGS84) 47P 0732005 E, 1432902 N 

September 9-16, 2015 

Mr.Rornsea l(ateh (Personnel of Environment Research & Technology Co., Ltd.) 

NOx Chemiluminescence Analyzer Horiba Model APNA-360CE Serial Number 576476022 

ASC318-NOx-2558 Report Date September 25, 20·15 

Result (ppm) 

Interval Time Sep 13-14, 15 Sep 14-15, 15 Sep 15-16, 15 Standardl/ 

NO NO, NOx NO NO, NOx NO NO, NOx 
14:00 - 15:00 0.0027 0.0061 0.0088 0.0122 0.0111 0.0233 0.0039 0.0102 0.0141 
15:00 - 16:00 0.0032 0.0093 -·-0.0125- 0.0029 0.0103 0.0132 0.0034 0.0090 0.0124 
16:00 - 17:00 0.0030 0.0074 0.0104 0.0028 0.0087 0.Qll5 0.0034 0.0096 0.0130 
17:00 - 18:00 0.0025 0.0074 0.0099 0.0022 0.0084 0.0106 0.0042 0.0131 0.0173 ·- - o,ooss· 0.0171 18:00 - 19:00 0.0028 0.0116 0,0022 0.0071 0.0093 0.0045 0.0126 
19:00 20:00 0.0024 0.0067 0.0091 0.0022 0.0060 0.0082 0.0039 0.0123 001s0 

20:00 - 21:00 0.0021 0.0055 0.0076 0.0020 0.0055 0.0075 0.0080 0.0166 0.0246 
21:00 - 22:00 0.0106 0.0041 0.0147 0.0032 0.0082 0.0114 0.0035 0.0109 0.0144 
22:00 - 23:00 0.0024 0.0049 0.0073 0.0027 0.0064 0.0091 0.0038 0.0127 0.0165 
23:00 - 24:00 0.0019 0.0055 0.0074 0.0030 0.0074 0.0104 0.0033 0.0140 0.0173 
00:00 - 01:00 0.0021 0.0072 0.0093 0.0025 0.0074 0.0099 0.0026 0.0036 0.0062 
01:00 - 02:00 0.0027 0.0049 0.0076 0.0031 0.0104 0.0135 0.0027 0.0052 0.0079 
02:00 - 03:00 0.0034 0.0105 0.0139 0.0026 0.0071 0.0097 0.0027 0.0095 0.0122 
03:00 - 04:00 0.0028 0.0078 0.0106 0,0033 0.0088 0.0121 0.0024 0.0084 o.0!.QL 
04:00 - 05:00 -0.0028- -·0.0012· 0.0100 0.0035 0.0085 0.0120 0.0023 0.0061 0.0084 
05:00 - 06:00 0.0027 0.0084 0.0111 0.0043 0.0077 0.0120 0.0026 0.0066 ~O.QQ2L 
06:00 - 07:00 0.0042 . -0.009'7 0.0139 0.0047 0.0098 0.0145 0.0036 0.0107 0.0143 ----- -· 
07:00 - 08:00 0.0152 0.0147 0.0299 0.0027 0.0078 0.0105 0.0047 0.0105 0.0152 
08:00 - 09:00 0.0216 0.0205 0.0421 0.0060 0.0121 0.0181 0.0092 0.0181 0.0273 
09:00 - 10:00 0,0099 0.0146 0.0245 0.0072 0.0126 0.0198 0.0052 0.0126 0.0178 
10:00- 11:00 · 0.0069 0.0109 0.0178 0.0048 0.0086 0.0134 0.0050 0.0102 0.0152 
11 :00 - 12:00 0.0048 0.0086 0.0134 0.0049 0.0081 0.0130 0.0043 0.0090 0.0133 
12:00 - 13:00 0.0039 0.0083 0.0122 0.0040 0.0080 0.0120 0.0032 0.0084 0.0116 
13:00 - 14:00 0.0047 0.0094 0.0141 0.0042 0.0104 0.0146 0.0031 0.0090 0.0121 

24 HoUI"S Avoralrc 0.0051 0,0087 0,0137 0,0039 0.0086 0.0125 0.0040 0.0104 0.0144 
l Hour Maximum 0.0216 0.0205 0.0421 0.0122 0.0126 0.0233 0.0092 0.0181 0.0273 NO, !i0.17 

Remark; 11 Notification of Notional Environmental Board, No.IO, 8.8,2538 (1995), publiohed in the Royul Government Gazette No.112 Part 52 dated May 25, 8,E,2538 
(1995), Notification No.28, B.E.2550 (2007), published in the Royal Government Gazette No.124 Special Part 58D dated May 14, B.E.2550 {2007) and 
Notification No.33, B.E..2552 (2009), published in the Royal Government Gazelle No.1'26 Special Part 114D dated August l'I, B.E.'255'2 (2009), under the 
Enhancement and Conservation o( National Environmental Quality Act B,E,2535 (1992). 

W kh~-
(Ms.Wassana Khunngoen) 

'""' 2.0=7 
Analyst No.1-099-,-4849 L11hor,1rn1·y Lab. Supervisor No.1-099-!1-2414 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Environment Reseru·ch & 'fechnology Company Limited 
25/113-114 Moo 6 Soi Chinaket 1, Ngamwong1,v1m Road, 

Toong::songhong, Lal~i, Bangkok 1 021 0 
Tel. 0-2954-77£15-6 Fax 0-295t!-77.(.J7 

E-mail: cnvi@enYiresearch.co.th 
www.cnvirescarch.co.th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., Lid. 

151 Nuan Ct1an Road, Nuan Chan, Bueng l<um, Bangkok 10230 

t,mm111~'\vh~1tl~1mL~J l 11 v\11 ~11111~~ITT11m1~tJ~1ml~J 

~1umnuu1•m !i1L11Dtl~1mL~~ iJ1'11m<LJuJ 

Ambient Air Quality 

u'l11m11i11111iil'1unr1111~·fa\iln'!lo~fo1Jn11 mJfi s oi1u1unuu1•w11hmotJ.i1mL(il~ 11~w1v11~uoJ 

UTM (WGS84) 4 7P 0732005 E, 1432902 N 

September 9-16, 2015 

Mr.Romsea Kateh (Personnel of Environment Research & Technology Co .• Lid.) 

so, UV-Fluorescence Analyzer Thermo Model 43C Serial Number 73370-373 

ASC318-S02-2558 Report Date September 25, 2015 

Result SO, (ppm) 
Interval Time 

Sep 9-10, 15 Sep l0-11; 15 Sep 11-12, 15 Sep 12-13, 15 Sep 13-14, 15 Sep 14-15, 15 Sep 15-16, 15 
Standard 

14:00- 15:00 0.0027 0.0019 0.0019 0.0022 0.0022 0.0023 0.0022 
15:00 - 16:00 0.0024 0.0019 0.0019 0.0021 0.0023 0.0022 0.0024 
16:00 - 17:00 0.0020 0.0018 0.0018 0.0020 0.0023 0.0024 0.0025 -
17:00 18:00 0.0016 0.0018 0.0018 0.0019 0.0023 0.0023 0.0027 -· 
18:00 - 19:00 0.0015 0.0019 0.0018 0.0019 0.0023 0.0021 0.0024 
19:00- 20:00 0.0017 0.0020 0.0018 0.0018 0.0020 0.0019 0.6022 
20:00-21:00 o:ooi9- 0.0036 0.0025 ---·- 0.0019 0.0019 0.0011 0.0028 
21:00-22:00 0.0018 0.0022 0.0022 0.0021 0.0019 0.0019 0.0020 
22:00 - 23:00 0.0019 0.0017 0.0020 0.0020 0.0018 0.0018 0.0019 
23:00 - 24:00 0.0019 0.0018 0.0020 0.0020 0.0017 0.0020 0.0020 
00:00 - 0 I :00 0.0020 0.0017 0.0028 0.0019 0.0018 0.0018 0.0017 
01:00 - 02:00 0.0019 0.0021 0.0024 0.0019 0.0017 0.0022 0.0017 
02:00 - 03:00 0.0020 0.0023 0.0023 0.0021 0.0018 0.0018 0.0020 
03:00 - 04:00 0.0019 0.0018 0.0018 0.0022 0.0019 0.0022 0.0019 
04:00 05:00 0.0018 ·o: 0021 0.0019 0.0022 0.0019 0.0017 0.0017 

--05:00 - 06:00 0.0017 0.0017 0.0025 0.0021 0.0021 0.0020 0.0018 
06:00 - 07:00 0.0017 0.0023 0.0027 0.0021 0.0019 0.0021 0.0023 
07:00 - 08:00 0.00 I 9 0.0041 0.002,r 0.0024 0.0026 0.0027 0.0021 
08:00 - 09:00 0.0018 0.0023 0.0021 0.0025 0.0026 0.0022 0.0020 
09:00 - 10:00 0.0018 0.0021 0.0019 0.0022 0.0022 0.0021 0.0020 
10:00 11:00 0.0020 0.0021 0.0019 0.0020 0.0022 0.0024 0.0020 

···--11 :00 - 12:00 -0:0020 0.0018 0.0018 0.0020 0.0022 0.0023 0.0020 
12:00 - 13:00 0.0021 0.0018 0.0018 0.0022 0.0021 0.0024 0.0020 
13:00 - 14:00 0.0020 0.0019 0.0020 0.0028 0.0021 0.0025 0.0020 

24 Homs Averure 0.0019 0.0021 0.0021 0.0021 0.0021 0.0021 0.0021 0.121/ 
1 Hour Maximum 0.0027 0.0041 0.0028 0.0028 0.0026 0.0027 0.0028 0.30'' 

Remark: 'f Notification of National Environmental Board, No. 10, B.B.2538 (1995), published in U,e Royal Government Gazette No.112 Part 52 dated May 25, 8.E.2538 
(1995) und Notification No.24, 8.E.2547 {2004), pubUubed in the Royal Government Gazette No.121 Special Part 10<10 dated September 22, B.E.2547 
(2004), under the Enhancement and Conservation of National Environmental Quality Act B.E.2535 (1992). 

11 Notification of National Enviromuental Board, No.12, 8.E.2538 (1995), published in the Royal Government Gazette No.112 Special Part 27D dated July 13, 
8.E.2538 {1995) and Notification No.21, B.E.2544 (2001), published in the Royal Government Gazette No.118 Special Prut 390 duted April 30, B.E.2544 
!2001), under the Enhancement and Con:iavation of National Environmental Quality Act B.E.2535 (1992). 

~/-·;-/ c:;:~ W. tl1u_ 
(Ms.Wassana Khunngoen) (Ms.Panicha Promchai) 

Lab. Supervisor No.1-099-11-2414 Analyst No .1-099+4849 Ub-Onttory nc::htcrctJ No. 1#01)9 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Environment Research & Technology Company Limited 
25/ 113-114 Moo 6 Soi Chinnkct 1, Ngnmwongw;:m Road 1 

Toongsonghong, Luksi, Bangkok 1021 0 
Tel. 0-2954-7745-6 Fax 0-295t!-7747 

E.•muil: cnvi@cnvircscarch.co.lh 
www.envircscurch.co.th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng Kum, Bangkok 10230 

I1mn11I1"1vli'hlfo1nu,1"l11~11~tn11~mrmmwtlfl1rnLv1" 

<ii11m.nu01"111 01Lriotlft1mL,1" i"111,11aao~ 

Ambient Air Quality 

111nnl!jttt1u.\'1ufif!m~1uG1n!lll~lffHn1711~fl 5 ai111am11111~w7 01motla~rn1<il~ .r~\'11vl7t!lll~ 

UTM (WGS84) 47P 0732005 E, 1432902 N 

September 9-16, 2015 

Mr.Romsea l<ateh (Personnel of Environment Research & Technology Co., Lid.) 

CO NDIR Analyzer Horiba Model APMA-360CE Serial Number 576876074 

ASC318-CO-2558 Report Date September 25, 2015 

Result CO (ppm) 

Interval Time "Sep 9-10, 15 Sep 10-11, 15 Sep 11-12, 15 Sep 12-13, 15 Sep 13-14, 15 Sep 14-15, 15 Sep 15-16, 15 Standard1/ 

1 hr Av 8 hr Avg l hrAv& U lu Av1 l !U"Avg 8 hr Ava 1 Ju Ave 8 hr Av: l luAv1 8h.tAVI l hr Av& 8 hr Av1 l ht Avg 8 hr Av1 

14:00 - 15:00 0.6 1-=--- 0.4 0.3 - 0.3 0.4 - 0.4 0.4 
--- --15:00 - 16:00 --0.7 0.3 - 0.4 0.3 0.4 0.4 - 0.4 

16:00-17:00 0.4 0.3 -0~4 - 0.4 0.4 - 0.4 - 0.4 

17:00 - 18:00 0.4 0.3 0.3 - 0.4 - 0.4 0.4 0.4 

18:00 - 19:00 0.4 0.4 0,3 - 0.4 0.5 0.4 0.4 

19:00 20:00 0.4 - 0.4 0.4 - 0.4 - 0.5 0.4 - 0.4 

20:00- 21:00 0.4 0.4 
·o:4 

0.4 0.4 - 0.4 0.6 0.6 

21:00 - 22:00 0.4 0.5 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.8 0.5 0.4 _Q,'.L 
22:00 - 23:00 0.4 0.4 0.4 0.4 0.4 0.4 0.5 0.4 0.4 0.4 0.4 0.5 0.5 0.4 

23:00 24:00 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.5 0.5 0.5 

00:00 - 01 :00 0.4 0.4 0.3 0.4 0.4 0.4 0.4 0.4 0.3 I) 4 0.4 0.5 0.4 0.5 

-·-7iT:oo - 02:00 0.4 0.4 0.3 0.4 0.4 0.4 0.4 0.4 0.3 QA 0.4 0.5 0.4 0.5 

02:00 - 03:00 0.4 0.4 0.3 04 0.4 0.4 0.4 0.4 0.3 0.4 0.4 0.5 0.4 0.5 

03:00 - 04:00 0.4 0.4 0.3 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.5 _.Qo_'!_ _Q&_ 
04:00 - 05:00 0.3 0.4 0.3 0.3 0.3 0.4 0.4 0.4 0.3 0.4 0.4 0.5 0.4 0.4 

05:00 - 06:00 0.4 0.4 0.3 0.3 0.3 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 

06:00 - 07:00 0.3 0.4 0.4 nc 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 

07:00 - 08:00 0.4 0.4 0.4 n~ 0.4 0.4 0.4 0.4 0.5 0.4 0.4 0.4 0.5 0.4 

08:00 - 09:00 0.4 0.4 0.4 0.3 0.4 0.4 0.4 0.4 0.5 0.4 0.4 0.4 0.5 f i 09:00 - 10:00 0.3 1)4 0.3 0.3 0.3 0.4 0.4 0.4 0.4 0.4 0.4 0.4 o.,!_ 
10:00 - 11:00 n~ 0 A 0,3 0.3 0.3 0.4 0.4 0.4 0.3 0.4 0.4 0.4 0.4 

11:00 - 12:00 0.4 04 0.3 0.3 0.3 0.3 0.3 0.4 0.3 0.4 0.3 0.4 0.5 0.4 

12:00 - 13:00 0.4 0.4 0.3 0.3 0.3 0.3 0.3 0.4 0.3 0.4 0.4 0.4 0.5 0.5 

13:00- 14:00 0.4 0.4 0.3 0.3 0.3 0.3 0.3 0.4 0.4 0.4 0.4 0.4 0.5 0.5 

24 Homa Averaue 0.4 - ' 0,3 . 0.4 0.4 0,4 0.4 0.4 

1 Hour Maximum 0.7 - 0.4 - 0.4 0.5 0.5 - 0.8 0.6 30 

8 Hours Maximum 0.5 0.4 - 0.4 - 0,4 0.4 0.5 0.5 9 

Remark; 1/ Notification of National Environmental 13ourd, No,10, B.!;;.2538 (1995), published in the RoynJ Government Gazette No,l 12 Part 52 dated Mny 25, 8.E.2538 
(1995), under the Enhuncement und Com1crvation ofNationnl Environmental Quality Act 8.8.2535 {1992). 

(Ml=• h~~i '!iMiici-•:,,,,am;;~~fti 1V1s.PBn1~11qa~ 
Analyst No.1-099+4849 Lab. Supervisor No.1-099-1\-2414 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Reported Number 

Environment Research & Technology Company Limited 
25/113-114 Moo 6 Soi Chinnkct. I, Ngamwongwim Rond, 

Toongsonghong, Laksi, Bnngkok 10210 
Tel. 0-2954-7745-6 Fax 0-295l1-77'17 

E-mail! cnvi@cnviresearch.co.th 
www,envi.rescarch.co.th 

ANALYSIS REPORT 

TEAM Consutttng Engineering and Management Co., Ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng Kum, Bangkok 10230 

Im"n11I1;'lvii'h1fo1nLLvl-Jl11i11fifl11L~~r1111mwtln1nLL;J-J 

;i1uftl.J1ua1;1•,1 ~,motl,nrnt~. i-J111msuo" 

u1L1nt."4iJ11"0l1HYlff01:::'lHCi1n'llo.Jlfl1.Jn11 VI~~ 5 oi1urunuu1vY-l1 il1tnt.11.hnnuvt.J ~Jr1"1v11~tHM 

UTlvl (WGS84) 47P 0732004 E, 143290·1 N 

September 9-16, 2015 

Mr.Romsea Kaleh (Personnel of Environment Researcl1 & Technology Co., Lid.) 

WDC222/2558 

~· Sep 9-10 15 Sep 10-11, 15 Sep 11-12 15 Sep 12-13 15 Sep 13-14, 15 Sep 14-15 15 Seo 15-16 15 
Time ws WD ws WD ws WD ws WD ws WD ws WD ws WD 

14:00 - 15:00 0.0 Calm 1.3 SW 2.2 WNW 2.2 WNW 3.1 NW 3.6 WNW 3.1 w 
15:00 - 16:00 2.2 w 1.3 WSW 1.3 IV 2.7 w 2,7 NW 3.1 w 3.6 IV 
16:00 - 17:00 _ 2.2 __ WNW .. .2.cL. -~\_'l_ _Q.,2__ WSW 1.8 w 2.2 NNW 2.7 w 3.1 w 
17:00 - t8:00 1.3 -WSW- 0.9 WSW 0.9 WSW 1.8 w 1.8 NNE 1.8 w LB w 
18:00 - 19:00 o:iJ- ·wsw 0.4 WSW 0.9 SSW 0.4 w 0.9 N 0.9 w 1.8 w 
19:00 - 20:00 0.9 SSW 0.0 Calm 0.0 Calm 0.0 Calm 0.4 WSW 1.8 WSW 0.9 w 
20:00 -21:00 1.3 SSE 0.0 Calm 0.4 SSW 0.0 Calm 0.4 SW 2.2 w 1.3 w 
21:00 -22:00 0.9 SSE 1.3 WSW 0.0 Calm 0.9 ESE 1.3 WSW 2.7 \V 1.8 WSW 
22:00 - 23:00 0.4 s 0.9 \V 0.0 Calm 0.4 SSE 1.3 ENE 3.1 w 1.8 WNW 
23:00 - 2,1,00 0.4 ESE 0.9 ENE 0.0 Calm 0.4 ENE 1.3 WNW 0.4 w 2.2 NW 
00:00 - 01:00 0.0 Calm 0.0 Calm 0.0 Calm 0.0 Calm 0.9 wriw 0.9 WNW 2.2 WNW 
01:00 - 02:00 0.4 ESE 0.0 Calm 0.0 Calm 0.4 N 0.0 Calm 1.3 IV 2.7 WNW 
02:00 - 03:00 0.4 ESE 0.0 Calm 0.0 Calm OA N 0.0 Calm 0.4 IV 3.1 w 
03:00 04:00 0.0 Calm 0.0 Calm 0.0 Calm 0.0 Calm 0.0 Calm 0.0 Calm 1.8 w 
04:00 - 05:00 0.4 ENE 0.0 Calm 0.0 Calm 0.0 Calm 0.0 Calm 0.0 Calm 2.2 WSW 

--05:00 - 06:00 0.9 ESE 0.0 Calm 0.0 Calm 0.0 Calm 0.0 Calm 0.4 w 1.8 w 
06:00 - 07:00 1.8 SSE 0.0 Calm 0.0 Calm 0.0 Calm 0.0 Calm 0.0 Calm 1.8 w 
07:00 - 08:00 0.4 NW 0.4 ENE 0.0 Calm 0.0 Calm 0.0 Calm 0.4 IV 2.7 WNW 
08:00 - 09:00 0.9 WNW 0.4 E 0.0 Calm 0.4 ESE 0.0 Calm 0.9 WSW 2.7 w 
09:00 - 10:00 0.4 WSW 0.9 SE 0.4 SW 0.9 E 0.0 Calm 1.8 w 4.0 WNW .. 
10:00- 11:00 0.4 NNE 0.9 ESE 1.3 wmv 1.3 N 0.0 Calm 2.7 w 3.6 WNW 
11 :00 - 12:00 0.9 NNE 1.3 SSW 1.3 w 1.8 NW 0.0 Calm 3.6 IV 4.0 \V 
12:00 - 13:00 1.3 ENE 1.3 WSW 1.3 wmv 2.7 NW 0.0 Calm 3.6 IV 3.1 WNW 
13:00 - 14:00 1.3 E 1.3 WSW 2.2 w 3.6 NW 1.8 WNW 3.1 w 3.1 w 

Retn11.rk: L WS Wind Speed {m/s) 
2. WD ~ Wind Direction 
3, Calm .. ..::0.4 m/s 
4. Height of wind vane and anemometer above ground lO nu:terll, 

W. ~ ~U-, 
(Ms.Wassana Khunngoen) 

Analyst No.1-099-,-4849 

cnvi rt.;.-.::.'.rt..h ( \ '(tn~~-t -... 

(Ms.Panicha Promchai) 

Lahor.tlOry Rq!i.ucn:d No. ·:H)99 Lab. Supervisor No,1-099-fl-2414 
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Customer Nan1e 

Address 

Project Name 

Project Location 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Reported Number 

Wind Direction 

N 

NNE 

NE 

C:NE 
f--

E 

ESE 

SE 

SSE 
~ 

s 

SSW 

SW ,-
WSW 

w 
WNW 

NW 
----·--

NNW 

Co.Im 

Environment Research & Tt!chnology Company Limited 
25/ 113-114 Moo 6 Soi Chinakct 1, Ngamwongwan Road, 

Toongsonghong, Laksi, Bangkok 1 0 2 1 0 
Tel. 0-2954-7745-6 Fa\'. 0-2954-7747 

E-mail: envi@envircsearch.co.th 
ww,v.euviresearch.co.th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co .. ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng l<um, Bangkok 10230 

1~1,n1111o'l1·Ji'h1Jn1nu,Ht1t~ll~fl111~'illll\\n11mJn1rn1'ilo 

~1un,nuv10m 01u1eun1m1'ilo io111mov,io 

u'h1nt'l{>J'1Hili1i.ri.i0101uoin'lloofmon11 mj~ 5 ohunmum,~1 li11nouil1nu010 io1111111auoo 

UTM (WGS84) 47P 0732004 E, 1432901 N 

September 9-16, 2015 

Mr.Romsea l<ateh (Personnel of Environment Research & Technology Co., ltd.) 

WDC222/2558 

Percentage freouencv of wind 1n each sneed and direction 
0.4-1.0 1.1-2.0 2.1-3.0 3.1-4.0 >4,0 

1.78571 0.59524 0.00000 0.00000 0.00000 

1.19048 0.59524 0.00000 0.00000 0.00000 

0.00000 0.00000 0.00000 0.00000 0.00000 
------····-~----

2.38095 1.19048 0.00000 0.00000 0.00000 

1.19048 0.59524 0.00000 0.00000 0.00000 

4.16667 0.00000 0.00000 0.00000 0.00000 

0.59524 0.00000 0.00000 0.00000 0.00000 

1.19048 1.19048 0.00000 0.00000 0.00000 

0.59524 0.00000 0.00000 0.00000 0.00000 

1.78571 0.59524 0.00000 0.00000 0.00000 

1.19048 0.59524 0.00000 0.00000 0.00000 

5.35714 4.76190 0.59524 0.00000 0.00000 

4.76190 7.73810 4.76190 6.5,1162 0.00000 

1.78571 2.97619 3.57143 2.38095 0,00000 

0.59524 0.59524 l.78571 1.19048 0.00000 

0.00000 0.00000 0.59524 0.00000 0.00000 

28,57140 

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL 
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Total 
2.38095 

1.78571 

0.00000 

3.57143 

1.78571 

4.16667 

0.59524 

2.38095 

0.59524 

2.38095 

1.78571 

10.71430 

23.80950 

10.71430 

4.16667 

0.59524 

F-RP-007 Rev. 00, April 30, 2009 

Customer Name 

Project Name 

Measured Point 

Measured Date 

Reported Number 

Environment Resenrch & Technology Company Limikd 
25/ 113-114 ~\foo 6 Soj Chinaket 1, Ngmnwougw1u1 Road, 

Toongsonghong, Laksi, Bangkok 1 021 O 
Tel. 0-2954-7745-6 F:1x 0-2954-7747 

E-mail: euvi@envircscarch.co.lh 
www.envirescarch.co.th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., Ltd. 

\mom111,1vh'ht1~1nu~,1111i,1~ft111~~ft111m111ufi1m1~, 

uin1w1pnnivl1tniv101:::'lu01n'l10'1Tv1,.,rnT'i vuj~ 5 ohuaaJ11Jt11'1Yt"f Ei1Lnu1hnnuvh, \1-1"11<ili-:::uo,1 

September 9-16, 2015 

WDC222/2558 

--

~NoRTH ____ _ 

, . 
/ 10:% 

>· 
/' 

' 

15% 

' -t- - - - _..J_ -

' ' ../._ ,1 

:soum 

25%, 

20% 

~\··· 

WINO SPEED 
(mis) 

> .. 4.1 

3,1- 4.1 

2.1- 3.1 

1.1-2.1 

0.4- 1.1 
Calm:.: 28.57% 

DO NOT COPY PARTIAL OF '/'HIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL 
IIEPOl?'/' ANALYSIS REFERS TO SUBM/1"/'ED SAMPLE (SJ ONLY 

P~ge 3/3 

F·Rl'-007 Rev. 00, April 30, 2009 



APPENDIX 4D-2 
 

2nd RESULTS OF AMBIENT AIR QUALITY 
MEASUREMENT  

 
  



PROJECT SITE 

  



Customer Name 

Address 

Project Name 

Project Location 

Sampling Source 

Sampling Point 

GPS. Coordinate 

Sampling Date 

Sampling Time 

Sampling Method 

Sample Condition 

Sampling By 

Parameter 

Total Suspended 
Particulate (TSP) 

24 Hours Averave 
Particulate Size Less 

Than 10 Micron (PMlO) 
24 Hours Averar1e 

Environment Research & Technology Company Limited 
25/ 11 3-1 14. Moo 6 Soi Chinaket I, Ngamwongw.an Road, 

Toongsonghong, Lal<si. Bangkok 1 021 0 
Tel. 0-2954-7745-6 Fax 0-2954-7747 

E-mail : cnvi@euvirescarch.co.th 
www.enviresearch.co.th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., Ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng Kum, Bangkok 10230 

1ff,Jl111L '" 'lYli'h1fo1nllY1J 1n vl11 fit1111~v1t1111mwtl~1nLLY1J 

vi1um.nuv7Jl'l1 .i1m111.J.nnllilJ 1JJ111v110V1JJ 

Ambient Air Quality 

u-.:inmif"r\ffl•Hn,-i 
UTM (WGS84) 47P 0733544 E, 1432610 N 

February 13-20, 2016 Analysis No. 

15:35 

U.S. EPA 40 CFR Part 50 

Good 

Received Date 

Analytical Date 

Report Date 

AB234/2559 

February 23, 2016 

February 23-29, 2016 

March 2, 2016 

Mr.Melikrai Somton (Personnel of Environment Research & Technology Co., Ltd.) 

Result 
Unit Method of Analysis 

Ftbl3-14,16 Nil4-15,16 FtbJS,.16,16 Fwl.6-17,16 Fdtl7-1B.16 FtblB-19,16 FtbJ.9.;;;,,o,16 

Hi-Volume, 
mg/m3 

Gravimetric Method 
0.080 0.082 0.071 0.073 0.095 0.106 0.101 

PMl0 Size Selective, 
mg/m3 Hi-Volume, 0.045 0.043 0.036 0.038 0.060 0.063 0.058 

Gravimetric Method 

Stnndard1/ 

0.330 

0.120 

Remu.rk: 11 Notification of National Environmental Board, No.10, B.E.2538 (1995), published in lhe Royal Government Gazette No,112 Part 52 dated May M<v, 
(1995) und Notification No.24, B.E,2547 (2004), published in the Royal Government Gazette No.121 Special Part 104D dated September 22, B.E.2547 
{2004), under the Enhancement and Conservation of National Enviromnentnl Quality Act B,E.2535 {1992). 

~U)1J 
(Ms.Ramita Taengthai) 

Analyst No.1-099-il-2416 

' 

1' 
I ,i,ball -1/"!) L'q!l}(\'J \'ti Nii. 1wU'J9 

.. \ 
(Ms.Panicha Promchai) 

Lab. Supervisor No.1-099-fl-2414 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Envirowueut Research & Technology Company Limited 
25/ 1 1 3- 114 Moo 6 Soi Chinaket 1, Ngnmwongwau Road, 

Toongsonghong, Laksi, Banghok 10210 
Td. 0-2954-7745-6 Fax 0-2954-7747 

E~mail: envi@enviresearch.co.Lh 
www.enviresearch.co.th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., Lid. 

151 Nuan Chan Road, Nuan Chan, Bueng l(um, Bangkok 10230 · 

1,mn1111J't Yli'hiJ01nu,1J 111 vl11~ ff,11~v1,rn1n11l.Jtlo1 nLl\ilJ 

cyj1uL1muv111n 01LJ1uUfl1nLLYIJ llJV\"lYl"l<VuJ 

Ambient Air Qualily 

u'lnmluflfo~~n11 

UTM (WGS84) 47P 0733545 E, 1432610 N 

February 13-20, 2016 

Mr.Metikrai Somton (Personnel of Environment Research & Technology Co., Lid.) 

NOx Chemiluminescence Analyzer Horiba Model APNA-360CE Serial Number 576476022 

ASC067-NOx-2559 Report Date March 3, 2016 

Result (ppm) 
Interval Time Feb 13-14, 16 Feb 14-15, 16 Feb 15-16, 16 Feb 16-17, 16 

NO NO, NOx NO NO, NOx NO NO, NOx NO NO, NOx 
15:00 - 16:00 0.0022 0.0041 0.0063 0.0022 0.0036 0.0058 0.0033 0,0100 0.0133 0.0019 0.0030 0.0049 
16:00 - 17:00 0.0023 0.0065 0.0088 0.0033 0.0092 0.0125 0.0027 0.0075 0.0I02 0.0021 0.0036 0.0057 
17:00 - 18:00 0.0028 0.0073 0.0101 0.0029 0.0051 0.0080 0.0034 0.0111 0.0145 0.0032 0.0065 0.0097 
18:00 - 19:00 0.0033 0.0123 0.0156 0.0020 0.0046 0.0066 0.0037 0.0130 0.0167 0.0031 0.0071 0.0I02 
19:00 - 20:00 0.0024 0.0095 0.0119 0.0021 0.0032 0.0053 0.0024 0.0060 0.0084 0.0032 0.0086 0.0118 
20:00 - 21 :00 0.0025 0.0086 0.0111 0.0024 0.0045 0.0069 0.0020 0.0059 0.0079 0.0040 0.0127 0.0167 
21:00 -22:00 0.0026 0.0080 · 0.0106 0.0028 0.0037 0.0065 0.0022 0.0080 0.0l02 0.0037 0.0102 0.0139 
22:00 - 23:00 0.0030 0.0072 0.0102 0.0035 0.0077 0.0112 0.0032 0.0102 0.0134 0.0057 0.0124 0.0181 
23:00 - 24:00 0.0032 0.0094 0.0126 0.0040 0.0082 0.0122 0.0035 0.0089 0.0124 0.0066 0.0132 0.0198 
00:00 - 01 :00 0.0036 0.0082 0.0118 0.0029 0.0070 0.0099 0.0032 0.0093 0.0125 0.0048 0.0123 0.0171 
01:00-02:00 0.0027 0.0069 0.0096 0.0025 0.0053 0.0078 0.0023 0.0052 0.0075 0.0042 0.0093 0.0135 
02:00 - 03:00 0.0026 0.0072 0.0098 0.0028 0.0050 0.0078 0.0029 0.0052 0.0081 0.0038 0.0081 0.0119 
03:00 - 04:00 0.0028 0.0051 0.0079 0.0033 0.0046 0.0079 0.0028 0.0048 0.0076 0.0056 0.0098 0.0154 
04:00 - 05:00 0.0027 0.0058 0.0085 0.0035 0.0044 0.0079 0.0037 0.0058 0,0095 0.0068 0.0102 0.0170 
05:00 - 06:00 0.0031 0.0064 0.0095 0.0064 0.0052 0.0116 0.0046 0.0071 0,0117 0.0114 0.0099 0.0213 
06:00 - 07:00 0.0051 0.0056 0.0107 0.0075 0.0050 0.0125 0.0046 0,0064 O.DllO 0.0136 0.0098 0.0234 
07:00 - 08:00 0.0059 0.0043 0.0102 0.0060 0.0048 0.0108 0.0048 0.0055 0.0103 0.0115 0.0093 0.0208 
08:00 - 09:00 0.0058 0.0080 0.0138 0.0100 0.0068 0.0168 0.0027 0.0088 0.0115 0.0122 0.0111 0.0233 
09:00 - 10:00 0.0051 0.0103 0.0154 0.0051 0.0086 0.0137 0.0074 0.0097 0.0171 0.0075 0.0I01 0.0176 
10:00- 11:00 0.0024 0.0059 0.0083 0.0040 0.0068 ··0.0103 • 0.0038 0.0058 0.0096 0.0024 0.0041 0.0065 
11:00 - 12:00 0.0024 0.0059 0.0083 0.0033 0.0072 0.0105 0.0021 0.0041 0.0062 0.0018 0.0031 0.0049 
12:00 - 13:00 0.0029 0.0057 0.0086 0.0028 0.0082 0.0110 0.0025 0.0039 0.0064 0.0020 0.0029 0.0049 
13:00 - 14:00 0.0022 0.0038 0.0060 0.0023 0.0038 0.0061 0.0020 0.0033 0.0053 0.0025 0.0021 0.0046 
14:00 - 15:00 0.0027 0.0039 0.0066 0.0020 O.OMI 0.0061 0.0027 0.0036 0.0063 0.0018 0.0023 0.0041 

24 Hours Averarre 0.0032 0.0069 0.0101 0.0037 0,0057 0.0094 0.0033 0.0070 0.0103 0.0052 0.0080 0.0132 
1 Hour Maximum 0.0059 0.0123 0.0156 0.0100 0.0092 0,0168 0.0074 0.0130 0.0171 0.0136 0.0132 0.0234 

Remurk: 11 Notification of Nntionnl EnvironmenLal Board, No,10, B.E.2538 (1995), published in the Royal Government Gazette No.112 Part 52 dated Mny 25, B.E.2538 
(1995), Notification No.28, B.E.2550 (2007), published in the Royal Government Gazette No.124 Special Part 58D dated May 14, B.E,2550 (2007) and 
Notification No,33, 8.E.2552 {2009). published in the Royal Government Gazette No.126 Special Part 114D dated August 14, B,E.2552 (2009), under the 
Enhancement and Conservation of National Environmental Quality Act B.E.2535 {1992), 

W. K, _ 
(Ms.Wassana Khunngoen) 

Analyst No.1-099-ii-4849 
li,.,:1,1,1 nl J-1!'/') 

_.j 

\ . 
(Ms.Panicha Promchai) 

Lab. Supervisor No.1-099-fl-2414 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Interval Time 

NO 
15:00 - 16:00 0.0019 
16:00- 17:00 0,0020 
17:00 - 18:00 0.0024 
18:00- 19:00 0,0027 
19:00 - 20:00 0.0026 

····-·20:00 - 21 :00 0.0030 
21:00-22:00 0.0033 
22:00 - 23:00 0.0036 
23:00 - 24:00 0,0032 
00:00-01:00 0.0040 
0 l :00 - 02:00 0.0036 
02:00 - 03:00 0,0037 .. 
03:00 - 04:00 0.0033 
04 :00 - 05:00 0.0058 
05:00 - 06:00 0.0040 
06:00 - 07:00 0,0042 
07:00 - 08:00 0,0079 
08:00 - 09:00 0,0176 
09:00 - 10:00 0.0048 
10:00-11:00 0,0027 . 
11 :00 - 12:00 0,0030 
12:00 - 13:00 0.0022 
I 3:00 - 14,00 0.0026 
14:00 - 15:00 0.0022 

24 Hours Averag:e 0.0040 
1 Hour Maximum 0.0176 

Environment Research & Te<..:hnology Company Limited. 
25 / 1 l 3 - l 1 4 Moo 6 Soi Chinaket l , Ngamwongwan Road, 

Toongsonghong, Laksi, Bangkok l 0210 
Tel. 0-2954-7745-6 Fax 0-2954-7747 

E•mail : euvi@1enviresearch.co.th 
www.envirescarcb.co.th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng Kum, Bangkok 10230 

1,mnTi l,, 1 vh11tlfl1nu.i1111i\l ~a1\l~v1a111m,1Jtifl,mlv1, 

,hu~anumm1 Ei1lnotlwrnll\ilJ ii',111v11coo, 

Ambient Air Quality 

u'inmiuriTm~ n,, 
UTM (WGS84) 47P 0733545 E, 1432610 N 

February 13-20, 2016 

Mr.Melikrai Somlon (Personnel of Environment Research & Technology Co., ltd.) 

NOx Chemiluminescence Analyzer Horiba Model APNA-360CE Serial Number 576476022 

ASC067-NOx-2559 Report Date March 3, 2016 

Result (ppm) 

Feb 17-18, 16 Feb 18-19, 16 Feb 19-20, 16 Standard 1/ 

NO, NOx NO NO, NOx NO NO, NOx 
0.0023 0.0042 0.0022 0,0023 0.0045 0.0022 0,0029 0.0051 .. . 
0.0037 0.0057 0.0025 0.0031 0.0056 0.0025 0,0026 0.0051 
0 IIUt:> 0 IIUYY 0,Hl'n 0.0043 0.0065 0.0020 0,0039 0.0059 
ll n157 ll 01A4 n.0023 0.0087 0,0110 0,0022 0.0045 0.0067 
0 01~q o n16s 0. >024 0.0076 0,0100 0.0023 0.0058 0.0081 
0.0148 0.0178 0.0025 0.0137 0,0162.' 0.0034 0.0080 0.0114 
0.0136 n n1nq 0.0028 0.0092 0,0120 0,0030 0.0073 0.0103 
0.0125 0.0161 0.0041 0.0121 0.0162 0.0027 0.0082 0.0109 ... 
0.0121 0,0153 0.0045 0.0126 0.0171 0.0027 0.0072 0.0099 
0.0126 0.0166 0.0068 0.0122 0,0190 0.0034 0.0094 0.0128 .. 
0,0081 0.0117 0.0058 0.0083 0.0141 0.0030 0.0069 0.0099 
0 OORI 0.0118 ·0.0037- 0.0081 0,0118 0.0027 0.0057 0.0084 
0.0069 0.0102 0.0033 0.0073 0,0106 0,0028 0,0067 0.0095 
0.0079 0.0137 0.0032 0.0072 0.0104 0,0032 0.0060 0.0092 
0,0080 0.0120 0.0044 0,0074 0.0118 0.0025 0.0059 0.0084 
0.0090 0.0132 0.0057-· 0.0078 0.0135 0.0025 0.0063 0.0088 
0.0075 0,0154 0.0039 0.0071 0.0110 0.0027 0.0055 0.0082 
0.0117 0.0293 0.0132 0,0099 0.0231 0.0041 0.0086 0.0127 
0,0132 0,0180 0.0125 0,0113 0.0238 0.0031 0.0071 0.0102 
0.0080 0.0107 0.0030 0.0073 0.0103 0,0022 0.0035 0,0057 
0.0060 0.0090 0,0034 0.0108 0.0142 0.0024 0.0036 0.0060 
0.0036 0.0058 0.0031 0.0092 0.0123 0.0020 0.0040 0,0060 
0.0020 0.0046 0.0023 0.0066 0.0089 0.0020 0.0037 0.0057 
0.0027 0.0049 0.0023 0.0054 0.0077 0.0023 0.0062 0,0085 
0.0088 0.0128 0.0043 0.0083 0.0126 0.0027 0.0058 0.0085 
0.0157 0.0293 0.0132 0.0137 0.0238 0.0041 0.0094 0.0128 NO, :50.17 

Remark : 11 Notification of National Environment.al Board, No, 10, B.E.2538 (1995), published in the Royal Government Gazette No.112 Part 52 dated May 25, B.E,2538 
(1995), Notification No.28, 8.E,2550 (2007), published in the Royal Government Gazette No.124 Special Part 580 dated May 14, B.E.2550 (2007) ruid 
Notification No.33, 8.E.2552 (2009), pubUshcd in the Royal Government Gazette No.126 Special Part 1140 dated August 14, B.E.2552 (2009), under the 
Enhancement and Conservation of National Environmental Quality Act B.E.2535 {1992), 

W K:lu_ 
(Ms.Wassana Khunngoen) 

Analyst No.1-099-\l-4849 

-I . 
(Ms.Panicha Promchai) 

Lab. Supervisor No.1-099-!l-2414 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Interval Time 
Feb 13-14, 16 

15:00 - 16:00 0.0025 
16:00 - 17:00 0.0029 
17:00- 18:00 0,003! 
18:00 - I 9:00 0,0030 
I 9:00 - 20:00 0.0025 
20:00 - 21 :00 0.0018 
21 :00 - 22:00 0.0017 
22:00 - 23:00 0.0017 
23:00 - 24:00 0.0017 
00:00 01:00 0.0016 

- 01:00··_ 02:00 0.0016 
02:00 - 03:00 0.0016 
03:00 - 04:00 0,0016 

.. -04:00 _- 05:00 0.0016 
05:00 - 06:00 0.0016 
06:00 - 07:00 0.0016 
07:00 - 08:00 0,0016 
08:00 - 09:00 0.0016 
09:00 - 10:00 0.0017 
10:00 - 11:00 0,0018 
11:00- 12:00 0.0020 
12:00 - 13:00 0.0025 
13:00 - 14:00 0.0025 .. 
14:00 - 15:00 0.0025 

24 Hours Average 0.0020 
1 Hour Maximum 0.0031 

Environment Research & Technology Company Limited 
25/ 113-1 14 Moo 6 Soi Chinakct 1, Ngamwougwau Road, 

Toongsonghong, Laksi, Bangkok 1 021 0 
Tel. 0-2954-7745-6 Fax 0-2954-7747 

E~mail : cnvi@}enviresearch.co.th 
www.enviresearch.co.th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng Kum, Bangkok 10230 

tm,m; l 1,11Hhtlfl,ml.i, h1 i,1 ~ft,\l~\llff,11m11Jtifl1nu\il1 

\B1UfllJ1ULJ1WJ1 01lmJUfl1nU\llJ ii',\'l'Jmcuo, 

Ambient Air Quality 

u'inmi1trill'mn1; 

UTM (WGS84) 47P 0733545 E, 1432610 N 

February 13-20, 2016 

Mr.Metikrai Somton (Personnel of Environment Research & Technology Co., ltd.) 

so, UV-Fluorescence Analyzer Horiba Model APSA-370 Serial Number X7L602W6 

ASC067-SO2-2559 Report Date March 3, 2016 

Result SO, (ppm) 
Feb 14-15, 16 Feb 15-16, 16 Feb 16-17, 16 Feb 17-18, 16 Feb 18-19, 16 Feb 19-20, 16 

0.0026 0.0020 0.0014 0,0015 0.0018 0.0016 
0.0046 0.0017 0.0015 0.0015 0,0019 0.0016 
0,0028 0,0015 0.0015 0.0015 0.0016 0.0016 
0,0021 0,0014 0.0015 0.0014 0.0016 0.0016 
0.0018 0,0014 0.0015 0.0015 0.0016 0.0016 
0.0018 0.0014 0,0015 0.0015 0.0015 0,0016 
0,0017 0.0014 0.0015 0.0015 0.0015 0,0016 
0.0017 0.0014 0.0015 0.0014 0.0015 0.0016 
0.0017 0.0014 0.0015 0.0014 0.0015 0.0015 
0.0017 0.0014 0.0015 0,0015 0.0015 0.0015 
0.0016 0.0014 0.0016 0.0014 0,0015 0.0015 
0.0016 0.0014 0.0016 0.0014 0,0015 0.0015 
0.0016 0.0014 0.0016 0,0014 0.0015 0.0015 
0.0016 0.0015 0.0016 0.0014 0.0015 0.0015 
0.0016 0.0014 0.0016 0.0015 0.0015 0.0015 
0.0016 0,0014 0.0016 0.0014 0.0015 0,0015 
0,0016 0.0014 0.0016 0,0015 0,0015 0.0015 
0.0016 0.0015 0.0016 0.0015 0.0016 0.0016 
0.0017 0.0015 0.0016 0.0015 0.0016 0,0016 
0.0020 0,0015 0,0016 0.0015 0.0016 0,0016 
0.0023 0.0014 0,0016 0.0015 0.0016 0.0016 
0,0025 0.0014 0.0015 0,0015 0.0017 0.0016 
0.0025 0,0014 0,0015 0.0015 0.0017 0,0017 
0.0025 0.0014 0,0015 0,0015 0.0018 0.0017 
0.0020 0.0015 0.0015 0.0015 0.0016 0.0016 
0.0046 . 0.0020 0.0016 0.0015 0.0019 0.0017 

-

Standard 

0.121/ 
0.3021 

Remark: 11 Notification of National Environmental Board, No,10, 8.8.2538 (1995), published in the Royal Government Gazette No,l 12 Part 52 dated May 25, 8.£.2538 
(1995) and Notification No.24, 8.E.2547 (2004), published in the Royal Government Gazette No.121 Special Part 1040 dated September 22, 8.E.2547 
{2004), under the Enhancement and Conservation of National Environmental Quality Act B.E.2535 (1992), 

1
1 Notification of National Environmentnl Board, No, 12, B.E.2538 ( 1995), published in the Royal Government Gazette No. l 12 Special Part 270 dated July 13, 

B.E.2538 (1995) and Notification No.21, B.E.2544 (2001), published in the Royal Government Gazette No.118 Special Part 390 dated April 30, B.E.2544 
(2001), under the Enhancement and Conservation of National Environmental Quality Act B.E.2535 (1992), 

W kk 
(Ms.Wassana Khunngoen) 

Analyst No.1-099-11-4849 

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Environment Rt!search & Technology Company Limited 
25/ 1 13-114 Moo 6 Soi Chinaltet 1, Ngamwongwan Road, 

ANALYSIS REPORT 

· Toongsonghong, Laksi, Bangkok I 0210 
Tel. 0-2954-7745-6 Fax 0-2954-7747 

E-mail : euvi@envfresearch.co.lh 
w,vw.enviresearch.co.th 

TEAM Consulting Engineering and Management Co., Ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng Kum, Bangkok 10230 

1fl1"n111,;11lvhtl~1nuv1;'lllflllrhm1~v1<fl1'\mrntl~1nllv!; 

\ii1u~mum;w, ii1urntl~1m1v1" i;V11m~uo; 

Ambient Air Quality 

u'inm~'Hi'ilA,;n11 

UTM (WGS84) 47P 0733545 E, 1432610 N 

February 13-20, 2016 

Mr.Metikral Somton (Personnel of Environment Research & Technology Co., Ltd.) 

CO NDIR Analyzer Thermo Model 48C Serial Number 69164-362 

ASC067-C0-2559 Report Date March 3, 2016 

Result CO (ppm) 

Interval Time Feb 13-14, 16 Feb 14-15, 16 Feb 15-16, 16 Feb 16-17, 16 Feb 17-18, 16 Feb 18-19, 16 Feb 19-20, 16 Standard 1I 

1 hr Avg 6 hr Ave l hr Avg 8 hr Avg l hr Avg 8 hr Avg 1 hr Avg 8 hr Avg l hr Avg 8 hr Avg l hr Avg 8 hr Avg l hr Avg 6 hr Avg 

15:00 - 16:00 n s 0.3 0.3 - 0,7 0.9 0.5 - 0,7 -
16:00 17:00 I) s - 0,3 - 0.5 0,6 - 0.9 0.7 - 0.7 
17:00 - 18:00 0.6 - 0.2 - 0.5 - 0.6 0.8 - 0.7 0.7 
18:00 - 19:00 0.5 0.3 · - ·-o:6 0.6 0.9 0.8 0.8 -----
19:00 - 20:00 0,5 - 0.3 0.6 0.6 0.9 0.8 0.7 -
20:00-21:00 0,5 - 0.3 0,6 0,7 0.9 0,8 0.8 -
21:00-22:00 0,5 - 0.4 0.6 0.7 0.9 . 0.9 0.8 -
22:00 - 23:00 0,6 ···o.5 0.4 0.3 0.6 0.5 0,8 

" 

0.7 0.9 0.9 0.9 0.8 0.8 0.8 
23:00- 24:00 0.6 0,5 0,5 0.3 0.6 ·-o.6·- 0.7 0.7 0.8 0.9 0.9 0.8 0.8 0,8 

00:00-01:00 0,6 0,6 0.4 0.4 0.6 0.6 0,7 0.7 0.8 0,9 0.9 0.8 0.8 0.8 
0 I :00 - 02:00 0.5 0.5 0.4 0.4 0.5 0,6 0.7 0.7 0.8 0.9 0.8 0.9 0.8 0.8 
02:00 - 03:00 0.5 0,5 0.4 0.4 0.6 0.6 0.7 0.7 0.8 0,9 0,8 0.9 0.8 0.8 
03:00., 04:00 0.5 0.5 0.4 0.4 0.6 0,6 0.7 0.7 0.8 0.8 0.8 0.9 0,8 0.8 
04:00 - 05:00 0.5 0.5 0.4 0.4 0.6 0,6 0.7 0.7 0,8 0.8 0.8 0.9 0,8 0.8 
05:00 - 06:00 0,5 0.5 0.4 0.4 0.6 0.6 0.7 0,7 0.8 0.8 0.8 0,8 0.7 0.8 
06:00 - 07:00 0,5 0.5 0.4 0.4 0.6 0.6 0,8 0.7 0.8 0.8 0,8 0.8 0.7 0.8 
07:00 - 08:00 0,5 0.5 0.4 0.4 0.6 0.6 0,8 0,7 0.8 0.8 0,8 0.8 0.7 0.8 
08:00 - 09:00 0,6 0.5 0.5 0.4 0.8 0.6 0,8 0.7 1.0 0,8 0,9 0.8 0.7 0.8 
09:00 - 10:00 0.4 0.5 0.4 0.4 0.6 0.6 0.7 0.7 0,9 0.8 0.9 0.8 0.6 0.7 
l 0:00 - 11 :00 0.3 0.5 0.2 0.4 0,5 0,6 0.6 0,7 0,7 0.8 0.7 0.8 0.5 0.7 
11:00 - 12:00 0.3 0.5 0.2 0.4 0.5 0.6 0.7 0.7 0.7 0.8 0.7 0.8 0.6 0.7 
12:00 - 13:00 0.3 0.4 0.2 0.3 0.5 0.6 0.8 0,7 0.7 0.8 0.7 0,8 0.6 0.6 
13:00- 14:00 0.3 0.4 0.2 0.3 0,6 0.6 0.8 0.8 0.8 0.8 0,7 0.8 0.7 0.6 
14:00- 15:00 0.3 0.4 0.2 0.3 0.7 0.6 0.9 0.8 0.9 0.8 0.7 0.8 0.7 0.6 

24 Hours Averarre 0.5 0.3 0.6 - 0.7 0.8 0,8 0.7 
1 Hour Maximum 0.6 0.5 0.8 - 0.9 1.0 0.9 0.8 30 

8 Hours Maximum 0.6 0.4 . 0.6 0.8 0.9 0.9 0.8 9 

Remark: 1/ Notification of Notional Environmentn.l Board, No,10, 13.E.2538 {1995), published in the Royal Government Gazette No.112 Part 52 dated May 25, 8.E.2538 
(1995), under U1e Enhancement and Conservation of National Environmental Qualily Act B.E.2535 (1992). 

W KL_ 
(Ms.Wassana Khunngoen) 

Analyst No.1-099-,-4849 , l~, d '-,u J /J'J'J 

(Ms.Panicha Promchai) 

Lab. ·supervisor No. 1-099-!l-2414 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Reported Number 

Environment Research & Technology Company Limited 
25/113-114 Moo 6 Soi Chinaket 1, Ngamwongwan Road, 

Toongsonghong1 Laksi, Bangkok 1 021 0 
Tel. 0-2954-7745-6 Fax 0-2954-7747 

E•ma.il: envi@1enviresearch.co.lh 
w,vw.enviresearch.co.th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., Lld. 

151 Nuan Chan Road, Nuan Chan, Bueng Kum, Bangkok 10230 

hmm;l ;11~1'ihtJ"1m1v11 ht ~11 ~0111~\ilffll'I m;1Jtlo1nu\il; 

~11Jflmuu11w; ii111rntl,nrnLv11 i;111vn~mM 

1J'in mvltt~lfl,1 n11 

UTM (WGS84) 47P 0733544 E, 1432610 N 

February 13·20, 2016 

Mr.Metikrai Somton (Personnel of Environment Research & Technology Co., Lld.) 

WDC038/2559 

-~· Feb 13-14, 16 Feb 14-15, 16 Feb 15-16, 16 Feb 16-17, 16 Feb 17•18 16 Feb 18-19, 16 Feb 19-20, 16 
Time WS WD WS \VD ws \VD ws WD ws \VD WS WD 

15:00 - 16:00 <0.4 Calm 4.0 SW 3.1 s 2.7 NNW 2.2 SE 0.9 w 
16:00 - 17:00 2.7 SW 4.5 SSW 1.8 w~w 0.9 SSE 1.8 SW 2.7 w 
17:00 - 18:00 3.6 SSW 4.0 s 2.7 s 0.9 SSE 2.7 WSW 2.2 WSW 
18:00 - 19:00 3.1 SSW 3.1 s 3.1 SSE 0.4 SSE 2.2 SW 2.2 s 
19:00 - 20:00 1.8 SSW 1.3 SSW 22 SSW <0.4 Calm 0.4 WSW 0.4 SSW 
20:00- 21:00 0.9 SW 0.4 s 1.3 SSW <0.4 Calm <0.4 Calm <0.4 Calm _,, 
21 :00 - 22:00 0.4 SSW <0.4 Calm ... <0.4. Calm <0.4 Calm <0.4 Calm <0.4 Calm 

-22·:oo - 23:00 <0,4 Calm <0.4 Calm <0:4 Calm <0.4 Calm <0.4 Calm <0.4 Calm 
23:00 - 24:00 <0,4 ..,elm <0 4 Calm <0.4 Calm <0.4 Calm ·-;;5:;i- Calm <0.4 Calm 
00:00- 01:00 <0.4 C'.olm <0.4 Calm . ,,_ <0.4 ~· Calm··-· <0.4 Cairn <0.4 Calm <0.4 Calm 
01 :00 - 02:00 <0.4 Calm <0.4 Calm <0.4 Calm . <0.4 . :olm <0 4 "cairn- --o:4- ·--s-· 
02:00 - 03:00 <0.4 r~- <0.4 

--Calm_,_ 
<0.4 Calm <0,4 l·-g_t;- <0.4 Calm <0.4 Calm 

03:00 - 04:00 <0.4 . -;;5:4 Calm <0.4 Calm 0.4·-- -~0.4 Calm <0.4 Calm 
04:00 - 05:00 <0.4 Calm <0.4 Calm <0.4 ·calm- <0.4 Calm <0.4 Calm <0.4 Calm 

"os:00 - 06,00 <0.4 'cAlm <0.4 Calm <0:4·-. Calm <0.4 Calm <0.4 Calm <0.4 Calm 
06:00 - 07:00 <0.4 Calm <0.4 Calm <0,4 Calm <0.4 Calm <0.4 Calm <0.4 Calm 

" 

07:00 - 08:00 <0.4 Calm <0.4 Calm <0.4 Calm 0.4 NNE <0.4 Cairn <0.4 Calm 
" 

08:00 - 09:00 <0 4 Calm <0.4 Calm <0.4 Calm -l½-- N 0.4 NNE <0.4 Calm 
09:00 - 10:00 0.4 SSW <0.4 Calm '0,4"- . ESE - NNE 0.9 N 0.9 s 

" 

10:00 - 11:00 0.9 s 0.4 s 1.8 SE 2.2 NE 0.4 WNW 0.9 s -· 
11:00 - 12:00 1.8 WSW 1.3 SE 1.8 SE 2.2 NE 1.8 E 1.8 SSW 
12:00- 13:00 2.2 SW 1.3 s 1.8 SSE 2.7 NE 1.8 ENE 2.2 ---s 
13:00- 14:00 1.8 SSW 1.3 SSW 3.1 s 2.7 E 2.2 SE 1.8 s 
14:00 - 15:00 1.8 WSW 2.7 SSW 4.5 s 2.7 ENE 2.7 SE 1.8 NW 

Remark: L WS Wind Speed (m/s) 
2. WO .. Wind Direction 
3. Height or wind vane and anemometer above ground 10 meters. 

W K~w-
(Ms. Was·sana Khunngoen) l . r 

Ms.Panicha Promchai) 

Analyst No.1-099-'ii-4849 Lab. Supervisor No.1-099-!l-2414 

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT Wl1'HOUT OFFICIAL APPROVAL 
REPORT ANAL YS/S REFERS TO SUBMITTED SAMPLE (SJ ONLY 
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\VS WD 
3.1 WSW 
3.1 WSW 
3.6 SSW 
2.7 SSW 
1.3 s 

<0.4 Calm 
<0.4 Calm 
<0.4 Calm 
<0,4 cairn' 
0.4 N 
<0.4 Calm 
<0.4 Calm 
<0.4 Calm 
<0.4 Calm 
0.9 NNE 
0.4 N 
<0.4 'Alm 

<0.4 r'.alm 

0.4 !?.NS: 

1.3 SSE 
1.8 s 
2.2 SE 
2.2 s 
3.1 SSW 

F-Rl'-007 Rev. 00, April 30, 2009 



Customer Name 

Address 

Project Name 

Project Location 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Reported Number 

Wind Direction 

N 

NNE 

NE 

ENE 

E 

ESE 

SE 

SSE 

s 
SSW 

-· 
SW 

WSW 

w 
-·----

WNW 

NW 

NNW 

Calm 

Environment Research & Technology Company Limited 
25/113-114 ~,foo 6 Soi Chinaket 1, Ngamwongwan Road, 

Toongsonghong, Laksi, Bangkok 10210 
Tel. 0-2954-7745-6 Fax 0-2954-7747 

£.mail : envi@enviresearch.co.tl1 
www.enviresearch.co.th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng Kum, Bangkok 10230 

1,m01111J'tl'li'htl~1nttv1J\11i'1ll~ff1\l~v1ft11'\nm1tlmmtv1J 

vi1u"111um~m ii1tnotl"1mtv1J f~ll-r.n~uo~ 

u'\nmv1u~fa1~n11 

UTM (WGS84) 47P 0733544 E, 1432610 N 

February 13-20, 2016 

Mr.Melikral Sornton (Personnel of Environment Research & Technology Co., Lid.) 

WDC038/2559 

Percentage frequency of wind in each speed and direction 
0.4-1.1 1.1-2.1 2.1-3.1 3.1-4.1 >4.1 

2.38095 0.00000 0.00000 0.00000 0.00000 

1.7857] 0.59524 0.00000 0.00000 0.00000 

0.59524 0.00000 1.78571 0.00000 0.00000 

0.59524 0.59524 0.59524 0.00000 0.00000 

0.00000 0.59524 0.59524 0,00000 0,00000 

0.59524 0,00000 0.00000 0.00000 0.00000 

0.00000 1.78571 2.38095 0.00000 0.00000 

-1.78571 1.19048 0.00000 0.59524 0.00000 

3.57143 2.38095 2.38095 2.38095 0.59524 

1.78571 3,57143 1.78571 2.38095 0.59524 

0.59524 0.59524 1.78571 0,59524 0.00000 

0.59524 1.7857] 1.19048 1.19048 0.00000 

0.59524 0,00000 0.59524 0.00000 0.00000 

0.59524 0,00000 0,00000 0.00000 0,00000 

0.00000 0.59524 0.00000 0.00000 0.00000 

0.00000 0.00000 0.59524 0.00000 0.00000 

48.80950 

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL 
REPORT ANALYSIS REFERS 1'0 SUBMITTED SAMPLE /SJ ONLY 
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Total 

2.38095 

2.38095 

2.38095 

1.78571 

1.19048 

0.59524 

4,16667 

3,57143 

11.30950 

10.11900 

3.57143 

4.76190 

1.19048 

0.59524 

0.59524 

0.59524 

F·RP-007 Rev. 00, April 30, 2009 

Customer Name 

Project Name 

Measured Point 

Measured Date 

Reported Number 

r­
,WEST 

Environment Resea.1 ch & Technolob'Y Company Limited 
25/ l 13-114 Moo 6 Soi Chinaket 1, Ngamwongwan Road, 

Toongsonghong, Laksi, Bangkok 1 0 2 1 0 
Td. 0-2954-7745-6 Fax 0-2954-7747 

E-mail: cnvi@enviresearch.co.th 
www.envi.research.co.th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., ltd. 

hmm111~ 1vm1tl,nn tt\il~ 111 tu~,mt~vi«1llrn1l.Jtl,nmt\il~ 

u'inmvl'i.~ll'\1Jn11 

February 13-20, 2016 

WDC038/2559 

---:NORTH-. 

-- - - ... - -

> 

\- - ---:-
12% 

,. ~\ --/_. 9%'\ 

15% 

, , 
"-.. ,. 

) ~ 
,­

/' 

' ' ' ' 6%\ 
)­,, ' 

' ,,- ' ' 

' 

__ ,,. .. .._ 

' ' 

--L--t-----~---- EAST 

,,, , 
' -1- - -

' :soUTH 
- - - - - J. -- - - -

WIND SPEED 
(mis) 

>= 4.1 

3.1- 4.1 

2.1- 3.1 

1.1 - 2.1 

0.4. 1.1 

Ca!ms:48.81% 

DO NOT COPY PARTIAL OF THIS ANALYSIS REPOHT WITHOUT OFFICIAL APPROVAL 
REPOHT ANALYSIS REFEHS TO SUBMITTED SAMPLE (SJ ONLY 
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VILLAGE NO. 2 BAN NOEN SAWAN, MAP YANG PHON  
SUB-DISTRICT 

  



Customer Name 

Address 

Project Name 

Project Location 

Sampling Source 

Sampling Point 

GPS. Coordinate 

Sampling Date 

Sampling Time 

Sampling Method 

Sample Condition 

Sampling By 

Parameter 

Tola! Suspended 
Particulate (TSP) 

24 Hours Average 
Particulate Size Less 

Than 10 Micron (PMIO) 
24 Hours Average 

Environment Rese,uch & Technology Company Limited 
25/1 13-1 14 Moo 6 Soi Chinaket I, Ngamwon&rwan Rond 1 

Toongsonghong, Laksi, Bangkok 10210 
Tel. 0-2954-7745-6 Fnx 0-2954-7747 

E-mail : envi@eovircsearch.co.th 
www.cnviresearch.co.th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., Ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng l<um, Bangkok 10230 

1mo01111~'lvli-11tl,11nLLv1ot1L~llfi~111~v1~w,nm.Jtlil1nLlvl~ 

vi11rnmuu10\'l1 ci1Lnutl~1mLv1~ ioV11v11zUEH 

Ambient Air Quality 

u'inrn.T1iit1~u1mum1,nl'f VI~~ 2 !ii11Jamut11Jw,- 01Lnm.la,mLlilv iJl111il'l'tmrn 

UTM (WGS84) 47P 0733569 E, 1435616 N 

February 13-20, 2016 

13:20 

U.S. EPA 40 CFR Part 50 

Good 

Analysis No. 

Received Date 

Analytical Date 

Report Date 

AB235/2559 

February 23, 2016 

February 23-29, 2016 

March 2, 2016 

Mr.Melikral Somton (Personnel of Environment Research & Technology Co., Ltd.) 

Result 
Unit Method of Analysis 

Ftlll,3,<l4tl6 Fd:il4J.5,l6 FdJJ.5,,16,16 FwJ.6..17,16 Fd:117·18, 16 FwJ.8..19,16 Fthl!).20,16 

Hi-Volume, 
mg/m3 

Gravimetric Method 
0.144 0.105 0.113 0.090 0.117 0.128 0.133 

PM] 0 Size Selective, 
mg/m3 Hi-Volume, 0.078 0.060 0.059 0.058 0.068 0.076 0.076 

Gravimetric MeU10d ... 

Btnndnrd1/ 

0.330 

0.120 

~~ ,... ..,, ,,.,....,,, 
Remurk: 1/ Notification of National E11vironmcntul Board, No.10, B,E,2538 {1995), published in the Royal Q_. ________ _ 

(1995) and Notificulion No.24, !.3.E.2547 {2004), published in the Royal Government Gazette No.121 Special Po.rt 104D dated September 22, B.E.2547 
('2004), under lhe Enhancement and Conservation of National Environmental Quality Act B.E.2535 (1992}. 

~1 
(Ms.Ramita Taengthai) 

Analyst No.1-099-\l-2416 

t 
(Ms.Panicha Promchai) 

Lab. Supervisor No.1-099-Y!-2414 

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL 
REPORT ANALYSIS REFERS TO SUBMITTED SAMPLE (SJ ONLY 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Environment Research & Technology Company Limited 
25/ 1 13- 1 14 Moo 6 Soi Chinaket 1, Ngamwongwan Road, 

Toongimnghong, Laksi, Bangkok 10210 
Tel. 0-2954-7745-6 Fax 0-2954-7747 

E-mail : envi@enviresearch.co.th 
www.enviresearch.co.th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., Lid. 

151 Nuan Chan Road, Nuan Chan, Bueng l<um, Bangkok 10230 

1 fl 1 ~ n11 t 1, 'l il Y11i.J fl1 n LL.i, 1 n ~\\ fl ff1tt~'il ff11'1 nnl.li.J fl1 n Ll'il J 

vi11Jfll.J1ULJ1J\'l1 01l/l1JUfl1nlLYIJ i,½1'il1"U1JJ 

Ambient Air Qualily 

u"lrnmp.1'li1-1u1mil1-1n111i-f 1'1~~ 2 !ii1mi:inum,l'l1 ri1lnetl.i1nulil, \1Jll1"11zu1J, 

UTM (WGS84) 4 7P 0733577 E, 1435620 N 

February 13-20, 2016 

Mr.Melikrai Somton (Personnel of Environment Research & Technology Co., Lid.) 

NOx Chemiluminescence Analyzer AP! Model 200A Serial Number 1650 

ASC068-NOx-2559 Report Date March 3, 2016 

Result (ppm) 
Interval Time Feb 13-14, 16 Feb 14-15, 16 Feb 15-16, 16 Feb 16-17, 16 

NO NO, NOx NO NO, NOx NO NO, NOx NO NO, NOx 
13:00 - 14:00 0.0026 0.0074 0.0100 0.0034 0.0070 0.0104 0,0051 0.0090 0.0141 0.0030 0.0056 0.0086 
14:00 - 15:00 0.0025 0.0082 0.0107 0.0022 0.0043 0.0065 0.0019 0.0047 0.0066 0.0046 0.0065 0.0111 
15:00 - 16:00 0.0028 0.0108 0.0136 0.0025 0.0085 0.0110 0.0026 0.0074 0.0100 0.0020 0.0059 0.0079 
16:00 - 17:00 0.0034 0.0145 0.0179 0.0029 0.0075 0.0104 0.0025 0.0076 0.0101 0.0024 0.0067 0.0091. 
17:00 - 18:00 0.0038 0.0119 0.0157 0.0025 0.0053 0.0078 0.0031 0.0095 0.0126 0.0042 0.0095 0.0137 
18:00 - l 9:00 0.0026 0.0091 0.0117 0.0027 0.0043 0.0070 0.0028 0.0083 0.0111 0.0166 0.0135 0.0301 
19:00 - 20:00 0.0026 0.0076 0.0102 0.0027 0.0060 0.0087 0.0026 0.0067 0.0093 0.0132 0.0158 0.0290 
20:00- 21:00 0.0032 0.0093 0.0125 0.0079 0.0136 0.0215 0.0026 0.0070 0.0096 0.0119 0.0152 0.0271 
21 :00 - 22:00 0.0056 0.0146 0.0202 0.0094 0.0176 0.0270 0.0057 0.0107 0.0164 0.0103 0.0155 0.0258 
22:00 - 23:00 0.0067 0.0123 0.0190 0.0025 0.0073 0.0098 0.0046 0.0122 0.0168 0.0111 0.0135 0.0246 
23:00 - 24:00 0.0056 0.0140 0.0196 0.0023 0.0066 0.0089 0.0028 0.0067 0.0095 0.0052 0.0115 0.0167 
00:00 - 01 :00 0.0027 0.0099 0.0126 0.0032 0.0067 n ,ncm 0.0040 0.0086 0.0126 0.0021 0.0096 0.0117 
01 :00 - 02:00 0.0034 0.0095 0.0129 0.0080 0.0097 0.0177 0.0038 0.0086 0,0124 0.0061 0.0095 0.0156 
02:00 - 03:00 0.0063 0.0111 0.0174 0.0042 0.0100 0.0142 ·0.0029 -0.0095. 0.0124 0.0099 0.0141 0.0240 
03:00 - 04:00 0.0044 0.0100 0.0144 0.0049 . o.oo''fio- 0.0139. 0-:0025 0.0090 0.0115 0.0078 0.0131 0.0209 
04:00 - 05:00 0.0079 0.0099 0.0178 0.0093 0.0092 0.0185 0.0047 0.0088 0.0135 0.0076 0.0116 0.0192 
05:00 - 06:00 0.0165 0.0115 0.0280 0.0148 0.0100 0.0248 0.0131 0.0090 0.0221 0.0175 0.0114 0.0289 
06:00 - 07:00 0.0284 0.0144 0.0428 0.0170 0.0107 0.0277 0.0165 0.0097 0.0262 0.0464 0.0131 0.0595 
07:00 - 08:00 0.0295 0.0151 0.0446 0.0291 0.0157 0.0448 0.0420 0,0165 0.0585 0.0542 0.0171 0.0713 
08:00 - 09:00 0.0191 0.0135 0.0326 0.0300 0.0186 0.0486 0.0248 0.0147 0.0395 0.0319 0.0162 0.0481 
09:00 - 10:00 0.0060 0.0080 0.0140 0.0074 0.0092 0.0166 0.0140 0.0109 0.0249 0.0133 0.0106 0.0239 
10:00 - 11 :00 0.0045 0.0074 0.0119 0.0052 0.0086 0.0138 0.0104 0.0097 0.0201 0.0098 0.0094 0.0192 
11:00 - 12:00 0.0043 0.0080 0.0123 0.0059 0.0096 0.0155 0.0056 0.0074 0.0130 0.0085 0.0087- -0.0172 .. --
12:00 - 13:00 0.0053 0:0088·- 0.0141 0.0033 0.0066 0.0099 0.0027 0.0042 0.0069 0.0073 0.0083 0.0156 

24 Hours Averaee 0.0075 0.0107 0,0182 0.0076 0,0092 0,0168 0.0076 0,0090 0.0166 0,0128 0.0113 0.0241 
1 Hour Maximum 0,0295 0,0151 0.0446 0.0300 0.0186 0.0486 0,0420 0.0165 0.0585 0,0542 0.0171 0,0713 

Remark: 1/ Notification of National Environmental Board, No.lO, B.E.2538 {1995), published in the Royal Government Gazette No.112 Part 52 dated May 25, B.E.2538 
{1995), Notification No.28, B.E.2550 (2007), published in the Royal Government Gazette No.124 Special Part 580 dated May 14, B.E.2550 (2007) and 
Notification No.33, B.E.2552 (2009}, published in the Royal Government Gazette No.126 Specht] Part 114D dated August 14, 8.E.2552 (2009), under the 
Enhancement and Conservation of National Environmental Quality Act B.E,2535 (1992). 

W. K ... _ 
(Ms.Wassana Khunngoen) 

Analyst No.1-099-v-4849 

l. ,,"-..., I mi~&,;__-
(Ms.Panicha Promchai) 

Lab. Supervisor No.1-099-!l-2414 

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL 
REPORT ANALYSIS REFERS TO SUBMITTED SAMPLE (SJ ONL, Y 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Interval Time 

NO 
13:00 - 14:00 0.0057 
14:00- 15:00 0.0054 
15:00 - 16:00 0.0024 
16:00-17:00 0.0023 
17:00- 18:00 0.0019 
18:00- 19:00 0.0020 
19:00 - 20:00 0.0025 
20:00 - 21 :00 0.0029 
21 :00 - 22:00 0.0021 
22:00 - 23:00 0.0021 
23:00 - 24:00 0.0018 
00:00 - 01 :00 0.0021 
01:00 - 02:00 0.0033 
02:00 - 03:00 0.0028 
03:00 - 04:00 0.0045 
04:00 - 05:00 0.0121 
05:00 - 06:00 0.0127 
06:00 - 07 :00 0.0523 
07:00 - 08:00 0.0465 ---
08:00 - 09:00 0.0279 
09:00 - 10:00 0.0122 
10:00 - 11 :00 0.0089 
11:00 - 12:00 0.0087 
12:00- 13:00 0.0065 

24 Hours AveraR"e 0.0097 
1 Hour Maximum 0.0523 

Environment Research & Technology Comp;my Limited 
25/ l l 3- l 14 Moo 6 Soi Chinaket 1, Ng.unwongwan Roadi 

Toongsonghong, Laksi, Bangkok 1021 0 
Tel. 0-2954-7745-6 Fa.x 0-2954-774 7 

E•mail : envi@enviresearch.co.th 
www.enviresearch.co.th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng Kum, Bangkok 10230 

l,m011 l 1, 'IYli'h1J a1mtlil, ht tit ~a111qli1a11<1nrn.1tla1mt,H 

vi7\J111J1\Jtl1Jl'!1 DlL/lEJtl111mLlilJ '5'J~'llil1~UEJJ 

Ambient Air Quality 

u'lrnw1pn111u1mfo1111111-1 mj~ 2 oh\J113J71JU1JW1 il7Lntltl,nnLllilJ '5'J~'llil1C!JuJ 

UTM (WGS84) 47P 0733577 E, 1435620 N 

February 13-20, 2016 

Mr.Metikrai Somlon (Personnel of Environment Research & Technology Co., ltd.) 

NOx Chemiluminescence Analyzer AP! Model 200A Serial Number 1650 

ASC068-NOx-2559 Report Date March 3, 2016 

Result (ppm) 
Feb 17-18, 16 Feb 18-19, 16 Feb 19-20, 16 

NO, NOx NO NO, NOx NO NO, NOx 
0.0081 0.0138 0.0026 0.0065 0.0091 0.0021 0.0066 0.0087 
0.0093 0.0147 0.0040 0.0099 0.0139 0.0018 0.0045 0.0063 
0.0062 0.0086. 0.0018 0.0049 0.0067 0.0017 0.0035 0.0052 
0.0062 o.ooss·· 0.0018 0.0047 0.0065 0.0018 0.0037 0.0055 
0.0074 0.0093 ci.0020 0.0061 0.0081 0.0020 0.0036 0.0056 
0.0087 0.0107 . 0.0026 0.0079 0.0105 0.0034 0.0074 0.0108 
0.0098 0.0123 0.0035 0.0110 0.0145 0.0032 0.0074 0.0106 
0.0100 0.0129 0.0021 0.0143 0.0164 0.0120 0.0170 o.u:,~u 
0.0126 0.0147 0.0023 0.0150 0.0173 0.0067 0.0141 0.0208 
0.0083 0.0104 0.0020 0.0075 0.0095 0.0054 0.0114 0.0168 
0.0076 0.0094 0 0017 0.0079 0.0096 0.0055 0.0120 0.0175 
0.0089 0.0110 0.0025 0.0098 0.0123 0.0023 0.0089 0.0112 
0.0105 0.0138 0.0017. 0.0084 0.0101 0.0027 0.0091 0.0118 
0.0086 0.0114 0.0035 ·0.0086 0.0121 0.0035 0.0086 0.0121 
0.0097 0.014') /).0031 0.0086 0.0117 0.0031 0.0071 0.01M 
0.0113 0.0234 0.0042 0.0086 0.0128 0.0044 0.0084 0.0128 
0.0129 0.0256 0.0047 0.0095 0.0142 0.0136 0.0138 0.0274 
0.0204 0.0727 0.0476 0.0162 0.0638 0.0271 0.0152 0.0423 
0.0176 0.0641 0.0478 0.0185 0.0663 0.0274 0.0154 0.0428 
0.0214 0.0493 0.0233 0.0185 0.0418 0.0181 0.0143 0.0324 
0.0170 0.0292 0.0044 0.0088 0.0132 0.0051 0.0065 0.0116 
0.0129 0.0218 0.0039 0.0101 0.0140 0.0045 0.0070 0.0115 -
0.0135 0.0222 0.0041 0.0109 0.0150 0.0052 0.0081 0.0133 
0.0098 0.0163 --0.0044 - o.01os· 0.0149 0.0038 0.0075 0.0113 
0.0112 0.0209 0.0076 0.0101 0.0177 0.0069 0.0092 0.0161 
0.0214 0,0727 0.0478 0.0185 0.0663 0.0274 0.0170 0.0428 

Standard 1/ 

NO, ~0.17 
Remark : 11 Notification of National Environmental Board, No, 10, B.E.2538 ( 1995), pulilisbed in the RoynJ Government Gazette No.112 Part 52 dated May 25, B.E.2538 

{1995), Notification No.28, B.E.2550 (2007), published in tJ1e Royal Government Gazette No.124 Special Part 580 dated May 14, B.E.2550 (2007) and 
Notification No.33, B.E,2552 (2009), published in the Royal Government Gazette No.126 Special Part 114D dated AU&'Ust 14, B.E.2552 (2009), under the 
Enhancement and Conse1vation of National Environment.al Quality Act B.E.2535 (1992). 

w ~ ... I . 
(Ms.Wassana !Gmnngoen) 

Analyst No.1-099-il-4849 1 
l.rl><nu! ,t) Hv::i1-tv1.,_·d i>,1. )·O'J'1 

(Ms.Panicha Promchai) 

Lab. Supervisor No.1-099-'1-2414 

DO NOT COPY PARTW, OF THIS ANALYSIS REPORT WITHOUT OFF/CW, APPROVAL 
REPORT ANALYSIS REFERS TO SUBMITTED SAMPLE (SJ ONLY 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS, Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Interval Time 
Feb 13-14, 16 

13:00 - 14:00 0.0022 
14:00 - 15:00 0.0025 
15:00 - 16:00 0.0041 
16:00 - 17:00 0.0064 
17:00 - 18:00 0.0044 
18:00-19:00 0.0022 
19:00 - 20:00 0.0016 

_ 20:00 - 21:00 0.0015 
21:00 - 22:00 0.0015 
22:00 - 23:00 0.0015 
23:00 - 24:00 0.0015 
00:00- 01:00 0.0014 
01:00 -02:00 0.0014 
02:00 - 03:00 0.0014 
03:00 - 04:00 0.0014 
04 :00 - 05:00 0.0015 
05:00 - 06:00 0.0015 
06:00 - 07:00 0.0016 
07:00 - 08:00 0.0016 
08:00 - 09:00 0.0015 
09:00 - 10:00 0.0015 
10:00 - I 1:00 0.0015 
11:00 - 12:00 0.0015 
12:00 - 13:00 0.0016 

24 Hours Averaue 0.0020 
1 Hour Maximum 0.0064 

Environment Research & Technolo6'Y Compa.ny Limited 
25/ 1 1 3- 1 14 ?\loo 6 Soi Chinaket 1, Ngamwongwau Road, 

Toongsonghong, Laksi, Bangkok 1021 0 
Tel. 0-2954-7745-6 F:L\'. 0-2954-7747 

E•mail : envi@cnviresea.rch.co.th 
w,vw.enviresearch.co.th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., Ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng Kum, Bangkok 10230 

lmJn11hJ'\Yli''htJA,nLL\ilJlttl{iL~ff,\t~\ilffl~m11Jtl~,nLL\ilJ 

vi1UAIJ7\JU7m1 ~1L/lEJtl~1nLL\ilJ '5'~~'lm~U1JJ 

Ambient Air Quality 

u'lrnw1pnmu11-1tiimnnA tt~~ 2 ohu~muu1Ji11 .i1tmitJ,nnulilJ llJtt1v11suuJ 

UTM (WGS84) 47P 0733577 E, 1435620 N 

February 13-20, 2016 

Mr.Melikrai Somton (Personnel of Environment Research & Technology Co., Lid.) 

S02 UV-Fluorescence Analyzer Horiba Model APSA-370 Serial Number 12EBX34P 

ASC068-S0,-2559 Report Date March 3, 2016 

Result SO, (ppm) 
Feb 14-15, 16 Feb 15-16, 16 Feb 16-17, 16 Feb 17-18, 16 Feb 18-19, 16 Feb 19-20, 16 

0.0017 0.0017 0.0016 0.0018 0.0020 0.0032 
0.0018 0.0017 0.0015 0.0018 0.0019 0.0024 
0.0029 0.0016 0.0015 0.0018 0.0021 0.0020 
0.0029 0.0016 0.0014 0.0020 0.0021 0.0019 
0.0020 0.0017 0.0015 0.0020 0.0020 0.0019 
0.0017 0.0017 0.0015 0.0017 0.0020 0.0018 
0.0016 0.0015 0.0015 0.0016 0.0018 0.0017 
0.0015 0.0015 0.0015 0.0016 0.0016 0.0017 
0.0015 0.0015 0.0015 0.0015 0.0015 0.0018 
0.0015 0.0015 0.0015 0.0015 0.0017 0.0018 
0.0014 0.0015 0.0015 0.0015 0.0016 0.0017 
0.0014 0.0015 0.0014 0.0015 0.0016 0.0016 
0.0015 0.0015 0.0015 0.0015 0.0015 0.0016 
0.0015 0.0014 0.0015 0.0015 0.0015 0.0015 
0.0014 0.0014 0.0015 0.0015 0.0015 0.0015 
0.0015 0.0015 0.0017 0.0016 0.0015 0.0016 
0.0015 0.0015 0.0016 0.0017 0.0015 0.0017 
0.0015 0.0015 0.0019 0.0018 0.0019 0.0018 
0.0016 0.0017 0.0019 0.0019 0.0019 0.0017 
0.0017 0.0016 0.0017 0.0017 0.0017 0.0016 
0.0015 0.0016 0.0017 ·0.0016 0.0016 0.0016 
0.0016 0.0016 0.0017 0.0016 0.0019 0.0016 
0.0016 0.0016 0.0017 0.0017 0.0033 0.0017 
0.0016 0.0016 0.0017 0.0019 0.0046 0.0019 
0.0017 0.0016 0.0016 0.0017 0.0019 0.0018 
0.0029 0.0017 0.0019 0.0020 0.0046 0.0032 

Standard 

0.12 1/ 

0.302 / 
Remark: 1

1 Notification of National Environ.mental Board, No.10, 8.E.2538 (1995), published in the Roya! Government Gazette No.112 Part 52 dated May 25, B.E.2538 
(1995) and Notification No.24, B.E.2547 (2004), published in the Roya.I Government Gazette No.121 Special Part 1040 dated September 22, B.E.2547 
(2004), under the Enhancement and Conservation of National Environment.al Quality Act B.E.2535 (1992). 

1
1 Notification of National Enviromnent.al Board, No, 12, B.E.2538 (1995), published in the Royal Government Gazette No.112 Special Part 270 dated July 13, 

B.E,2538 {1995) and Notification No.21, B.E.2544 (2001), published in the Royal Government Gazette No.118 Special Part 39D dated April 30, B.E.2544 
{2001), under the Enhancement and Conservatfon of National Environment.al Quality Act B.E,2535 (1992). 

W Kl~_ r 
(Ms.Wassana Khunngoen) ' 

Analyst No.1-099-'ii-4849 , ., , . q,;,: 

_ _,...) 
f~ 

-----
(Ms.Panicha Promchai) 

Lab. Supervisor No.1-099-'1-2414 
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Environment Research & Technology Company Limited 
25/113-114 Moo 6 Soi Chinaket I, Ng;:unwongwa.n Road, 

Toongsonghong, Laksi, Bangkok 1 021 0 
Tel. 0-2954-7745-6 Fax 0-2954-7747 

E-mail: cnvi@enviresearch.co.th 
W\Vw.cn,riresearch.co.th 

Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 
' Measured By 

Measured Instrument 

Reported Number 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., Ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng Kum, Bangkok 10230 

LA1J01,L,Jll'Jvh1.fo1nuv1JL\lflll~ff'lll~vlff1\ln1WU~'lnLLvlJ 

vi1trniJ1U!J'1Jl'n 8'1L/11llfo'lnLLvlJ \1Jll"l,l1~!11lJ 

Ambient Air Quality 

u'i11m21aJ~"l,\lJ71UU"l,\ll11,l'i 11~rl 2 oi,U~aJ1UEJ1J\'i1 a11111Jtla,nuvH \1J\1"lvl1C!J!lJ 

UTM (WGS84) 47P 0733577 E, 1435620 N 

February 13-20, 2016 

Mr.Metikral Somlon (Personnel of Environment Research & Technology Co., Ltd.) 

CO NDIR Analyzer Thermo Model 48C Serial Number 76898-384 

ASC068-CO-2559 Report Date March 3, 2016 

Result CO (ppm) 
Interval Time Feb 13-14, 16 Feb 14-15, 16 Feb 15-16, 16 Feb 16-17, 16 Feb 17-18, 16 Feb 18-19, 16 Feb 19-20, 16!Standardlf 

l hr Avg 8 hr Avg 1 hr Ave 8 hr Avg 1 hr Avg 8 hr Avg 1 lu Avg 8 hr Avg l hr Ave 8 hr Avg 1 hr Avg 8 M Avg l hr Avg 8 1u Avg 

13:oo- 14:oo I o.6 I - I o.3 I I o.3 I I 0.2 I · I o.5 I - I o.5 I I 0.4 
14:oo- 15:00 I 0.6 I - I 0.3 I I 0.2 I I 0.2 I · I o.5 I - I o.5 I - I 0.4 
15:oo 16:oo I o.5 I - I o.3 I - I o.3 I - I 0.3 I - I 0.5 I I 0.4 I - I 0.4 
16:00-17:00 _QJL __ ~ 0.3 0.3 0.3 0.4 0.4 0.4 
17.00- 18.00 0.7 0.3 0.3 0.4 0.4 0.4 0.5 
18:00- 19:00 0.6 0.3 0.6 0.6 0.5 0.6 0.7 
19:oo 20,00 I o.6 I I 0.4 I - I 0.4 I - I 0.8 I - I o.6 I I o.7 I - I o.6 
20:00 -21:00 I o.6 I 0.6 I 0.6 I 0.4 I 0.4 0.4 0.6 0.4 0.6 0.5 o.6 0.5 0.9 o.5 
21.00- 22.00 0.7 0.6 0.6 0.4 0.4 0.4 0.6 0.5 0.6 0.5 0.6 0.5 0.7 0.6 
22:00 - 23:0o I o. 7 I o.6 I o.4 I 0.4 I 0.4 I o.4 I o.5 I o.5 I o.5 I o.5 I o.5 I o.5 I o.7 I o.6 
23:oo- 24:0o I o.7 I o.6 I 0.4 I 0.4 I o.3 I 0.1 I 0.4 I o.5 I o.5 I o.5 I o.5 I o.5 I o.6 I o.6 
00:00-01:00 0.4 0.4 0.4 0.4 0.4 0.5 0.6 0.5 0.5 0.6 0.6 0.7 
01:00-02:00 0.4 0.4 0.3. 0.4 0.4 0.5 0.6 0.6 0.5 0.6 0.5 0.7 
02,00 - 03,00 o.4 o.5 o.3 0.1 o.5 o.5 o.5 o.6 o.5 o.6 o.5 -oY 
03:00 - 04 :00 0.4 0.5 0.3 0.4 0.5 0.5 0.5 0.6 0.6 0.5 0.5 0.6 
04:00-05:oo I 1.0 I o.7 I 0.1 I 0.4 I 0.4 I 0.4 I o.5 I o.5 I o.7 I o.6 I o.6 I o.5 I o.8 I o.6 
05:oo- 06:oo I o.9 I o.7 I o.6 I 0.4 I o.5 I o.4 I o.6 I o.5 I 1.1 I o.6 I o.7 I o.6 I 1.0 I o.7 
06:00-07:00 0.7 0.7 0.5 0.6 0.4 0.9 0.5 1.3 0.7 1.4 0.7 0.9 0.7 
07:00- 08:00 0.8 1.0 0.5 1.2 0.5 1.5 0.7 1.7 0.9 1.7 0.8 1.2 0.8 
08:00-09:00 0.7 0.8 0.8 0.6 0.6 0.5 0.8 0.7 1.0 0.9 1.0 0.9 0.7 0.8 
09:00 - 10:00 0.5 0.8 0.4 0.6 0.4 0.5 0.4 0.7 0.7 0.9 0.5 0.9 0.4 
10:00- 11:00 0.4 0.8 0.3 0.6 0.3 0.5 0.5 0.7 0.5 0.9 0.5 0.9 0.4 
11,00-12,00 o.4 0.1 o.s o.6 o.3 o.5 o.6 0.1 o.5 o.9 o.5 o.9 ··o:s--
12,00- 13:00 0.4 0.7 ··o:3-- 0.6 0.2 0.5 0.5 0.7 0.5 0.9 0.4 0.8 0.5 

24 Hours Average I 0.6 I - I 0.4 I I o.4 I I o.s I - I o.7 I - I o.6 I I o.6 
1 Hour Maximum I 1.0 I I 1.0 I I 1.2 I I 1.5 I - I 1.7 I I 1.7 I - I 1.2 30 

8 Hours Maximum 0.8 0.6 0.5 0.7 0.9 0.9 0.8 9 
Rernuk: 1/ Notification of Natfonal Environmental Board, No.to, U.E.2538 (1995}, published in the Royal Government Gazette No.112 Part 52 dated May 25, B.E.2538 

{1995}, under the Enhancement and Conservation of National Environmental Quality Act B.E.2535 (1992), 

w ~~"~ (Ms.Wassana Khunngoen) 

Analyst No.1-099-'ii-4849 !11 :.:1•.11•, ed J-1!'/lJ 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Reported Number 

Enviromnent Research & Technology Company Limited 
2 5 / 1 1 3 - I 14 t,,loo 6 Soi Chinaket 1, Ngamwongwan Road, 

Toongsonghong, Lnk.si, Bangkok 1 021 0 
Tel. 0-2954-7745-6 Fax 0-2954-7747 

E-mail: envi@enviresearch.co.th 
www.enviresearch.co.th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng Kum, Bangl<0k 10230 

tm~n11I1J11~vhtlfl,nlL<ilJ111~\t~o1ll~<il1!1\lfl11!JUfl1nLLv1J 

vi1Ufl~1UU1Wi1 a1111otlmnLl<ilJ \1~\l"Jm~uD~ 

u'inm'l!lJ~UlJ1UIUU<l'l11fl mjrl 2 oi11J<1aJ1U!J1JW1 011nm.l.nnll(i)J \1Jll1(i)1C!JEM 

UTM (WGS84) 47P 0733569 E, 1435616 N 

February 13-20, 2016 

Mr.Metikrai Somton (Personnel of Environment Research & Technology Co., ltd.) 

WDC039/2559 

~e 
Feb 13-14, 16 Feb 14-15, 16 Feb 15-16 16 Feb 16-17, 16 Feb 17-18, 16 Feb 18-19 16 Feb 19-20, 16 

Time ws WD ws WD ws WD ws WD 
13:00 - 14:00 <0.4 Calm 1.8 WSW 1.8 SSW 2.7 SSW . 
14:00 - 15:00 2.2 SSW 2.2 SW 1.8 SW 3.6 SSW 
15:00 - 16:00 2.7 SSW 3.6 w 2.7 NW 2.7 ·-N\\1-
16:00 - 17:00 2.7 SSW 3.1 SW 1.8 ·wNW 1.3 SW 

-··-

17:00 - 18:00 3 1 
ss_w_ 

3.1 SSW 2.2 WSW 0.9 SW--

18:00 - 19:00 2.7 SSW 2.2 SSW l.8 SW 0.9 w 
19:00 - 20:00 1.3 SW 1.3 SW l.8 WSW 0.4 ss,,: 

20:00 - 21 :00 0.9 SW 0.4 SW 0.9 WSW 0.4 .C:C:R 

21 :00 - 22:00 0.9 WSW 0.4 SW 0.9 w 0.4 N 
22:00 - 23:00 0.4 WSW 0.4 SW 0.4 w <0.4 Calm 
23:00 - 24:00 <0.4 Calm 0.4 SW 0.4 SSW 0.4 N 
00:00 - 01 :00 <0.4 Calm 0.4 SW <0.4 Calm <0.4 Calm 
01:00- 02:00 0.4 SW <0.4 Calm <0.4 Calm <0.4 Calm 
02:00 - 03:00 0.4 SW <0.4 Calm <0.4 Calm 0.4 N 
03:00 - 04:00 <0.4 Calm <0.4 Calm <0.4 Calm 0.4 NNE 
04:00 - 05:00 <0.4 Calm <0.4 Cairn 0.4 ·-ssw 0.4 NNE 
05:00 - 06:00 <0.4 Calm <0.4 Cairn <0.4 Calm <0.4 Calm 
06:00 - 07:00 <0.4 Calm <0.4 Calm 0.4 SSW <0.4 Calm 
07:00 - 08:00 <114 Calm 0.4 SW <0.4 Calm 0.4 NNE 
08:00 - 09:00 0.4 N 0.4 NW 0.4 ENE 0.9 ENE 
09:00 - 10:00 0.4 SSE 0.4 NE 0.9 E 1.3 ENE 
10:00 - 11:00 1.8 SW 0.9 WSW 1.8 SSW 2.7 ENE 
11:00 - 12:00 1.3 w 1.3 SSW 1.8 SSE 2.7 ENE 
12:00 - 13:00 1.3 w 1.8 s 1.8 s 2.2 SE 

Remark: L WS "' Wind Speed {m/s) 
2. WD .. Wind Direction 
3. Height of wind vane and anemometer above ground IO meters. 

W K _ 
(Ms.Wassana Khunngoen) 

Analyst No.1-099-V-4849 1 .... lA-!1<4!,n y l{l;'.l)(('! 1 ,j ;\,i.. )-O'IY 

ws WD ws WD 
3.1 SSE 1.8 SSE 
2.2 s 1.3 N 
1.8 NNE 1.3 N 
1.3 w 2.7 WNW 
2.7 WNW 2.7 WNW 
2.7 WNW 1.8 WNW 
1.8 WNW 0.9 WSW 
0.9 w 0.4 WNW 
0.4 w 0.9 NW 
0.4 w 0.9 NW 
0.4 w <0.4 cairn·-
0.4 w 0.4 WNW 
<0.4 Calm 0.9 WSW 
<0.4 Calm 0.4 WSW 
<0.4 Calm 0.4 WSW 
<0.4 Calm <0.4 Calm 
<0.4 Calm <0.4 Calm 
<0.4 Calm 0.4 WNW 
<0.4 Calm <0.4 Calm 
Q.4 w 0.4 w 
0.9 NNE 0.9 s 
0.9 N 1.3 SW 
1.8 E 1.8 SSW 
1.8 ENE 1.8 SW 

Promchai) 

Supervisor No.1-099-!1-2414 
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WS WD 
1.8 SSW 
2.7 NW 
4.0 WNW 
3.1 WNW 
2.7 WSW 
1.8 SW 
0.9 SW 
0.9 w 
0.4 SW 
0.4 SSW 
<0.4 Calm 
0.9 SSW 
0.4 SSW 
<0.4 Calm 
0.9 SSW 
0.4 WSW 
0.4 WSW 
<0.4 Calm 
<0.4 Calm 
<0.4 Calm 
0.9 E 
1.8 SSW 
1.8 SW 
2.2 s 

l•'-UP-007 llcw. 00. Anril 10. 2009 



Customer Name 

Address 

Project Name 

Project Location 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Reported Number 

Wind Direction 

N 

NNE 
I··· 

NE 

ENE 

E 

ESE 

SE 
.. 

SSE 

s 
SSW 

SW 

WSW 

w 
WNW 

NW 

NNW 

Calm 

Environment Research & Technology Comp,my Limited 
2 5 / 1 1 3- 1 1 4 tvloo 6 Soi Chinaket 1, Ngamwongwan Road, 

Toongsonghong, Laksi, Bangkok 1 021 0 
Tel. 0-2954-7745-6 Fax 0-2954-7747 

E~mail : euvi@envircsearch.co.th 
w,vw.enviresearch.co.th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., Lid. 

151 Nuan Chan Road, Nuan Chan, Bueng Kum, Bangkok 10230 

lf1'!,ln11l 1J 1vlvh1fo1n llvlJ 1 \I vl°1l ~fl1\l~vlff7~nmJU111nllvlJ 

~1u111nuLJ1;m !i,lrrntl111mlv1J i;~1m~LJ1JJ 

u'inm~1J'.!luu1rn¼mn111'111~~ 2 oh1rn1nuu1Jvn ,hln1Jtl11,nn.iJ ilJw1m~mN 

UTM (WGS84) 47P 0733569 E, 1435616 N 

February 13-20, 2016 

Mr.Melikrai Somton (Personnel of Environment Research & Technology Co., Lld.) 

WDC039/2559 

Percentaee frecmencv of wind in each soeed and direction 
0.4-1.1 1.1-2. 1 2.1-3.1 3.1-4.1 >4.1 

2.97619 l.19048 0.00000 0.00000 0.00000 

2.38095 0.59524 0.00000 0.00000 0.00000 

0.59524 0.00000 0.00000 0.00000 0.00000 

1.19048 l.19048 1.19048 0.00000 0.00000 

1.19048 0.59524 0.00000 0.00000 0.00000 

0.00000 0.00000 0.00000 0.00000 0.00000 

0.00000 0.00000 0.59524 0.00000 0.00000 

1.78571 1.19048 0.00000 0.59524 0.00000 

0.59524 1.19048 1.19048 0.00000 0.00000 

4.16667 3.57143 3.57143 1.78571 0.00000 

7.14286 5.95238 0.59524 0.59524 0.00000 . 
5.95238 1.19048 1.19048 0.00000 0.00000 

6.54762 1.7857[ 0.00000 0.59524 0.00000 . ,, _____ 
1.78571 l.7857l 2.38095 l.19048 0.00000 

1.78571 0.00000 1.78571 0.00000 0.00000 

0.00000 0.00000 0.00000 0.00000 0.00000 

24.40480 

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL 
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Total 

4.16667 

2.97619 

0.59524 

3.57143 

1.78571 

0.00000 

0.59524 

3.57143 

2.97619 

13.09520 

14.28570 

8.33333 

8.92857 

7.14286 

3.57143 

0.00000 

F·RP-007 Rev. 00, April 30, 2009 

Customer Name 

Project Name 

Measured Point 

Measured Date 

Reported Number 

Environment Resem·ch & Technology Company Limited 
25/ 1 13-1 14 f\,foo 6 Soi Chinaket 1, Ngamwou&,;van Road, 

Toongsonghong, Laksi, Bangkok l O 21 0 
Tel. 0-2954-7745-6 Fax 0-2954-7747 

E-mail : euvi@lenviresca.rch.co.th 
W\V\I' .enviresearch. co. th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., Lid. 

lmJm,1,J'1vlvhuo1nLlv1;l11vl'i1~H111~~ITT11nn~uo,nuv1J 

u;nnvipnn-ilJ1½1\i\u11"i'lf1 vi~~ 2 Ol1un1u1uu1~w, rl11nm.Jwlnttvh1 i\JV1'lvi1::tHhl 

February 13-20, 2016 

WDC039l2559 

--:NORTH 

6%\ 

< 

- ~ - .. 
' 

' :soUTH 
--- ,..( - - - - ---

15%' 

12% 

9%', _,..;,. 

···I· 

WIND SPEED 
(mis) 

>= 4.1 

3.1- 4.1 

2.1- 3.1 

1.1 2.1 

0.4- 1.1 

Calms: 24A0% 
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PRASITTHARAM TEMPLE 

  



Customer Name 

Address 

Project Name 

Project Location 

Sampling Source 

Sampling Point 

GPS. Coordinate 

Sampling Date 

Sampling Time 

Sampling Method 

Sample Condition 

Sampling By 

Parameter 

Total Suspended 
Particulate (TSP) 

24 Hours Averave 
Particulate Size Less 

Than 10 Micron (PM 10) 
24 Hours Averave 

Environment Research Sc Technology Company Limited 
25/ 1 13-1 14 Moo 6 Soi Chinakct 1, Ngamwongi,van Road, 

Toongsonghong, Laksi, Bangkok 1 021 0 
TeL 0-2954-7745-6 Fax 0-2954-7747 

E-mail : envi@enviresearch.co.th 
ww·w.enviresearch.co.tl1 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., Lid. 

151 Nuan Chan Road, Nuan Chan, Bueng Kum, Bangkok 10230 

limm1t1~l1'li'htl~1ntlvhll\t~\tfiff1u~,1in11nrnJtl,nntlY1~ 

vi71J~IJ71JLJ7~yj1 07LnflUll111lLvH \J~\\1Yl1<UD~ 

Ambient Air Quality 

u~nrn.1!iltl-;zil11fi1-;731 M~fi 7 oi1u11wmufi13J 1hmoUY13JW!illll1 \J~Wlfil1ZUO~ 

UTM (WGS84) 47P 0731909 E, 1430357 N 

February 13-20, 2016 

16:45 

U.S. EPA 40 CFR Part 50 

Good 

Analysis No. 

Received Date 

Analytical Date 

Report Date 

AB236/2559 

February 23, 2016 

February 23-29, 2016 

March 2, 2016 

Mr.Metikrai Somton (Personnel of Environment Research & Technology Co., Lid.) 

Result 
Unit Method of Analysis 

Fd:)J.3.14,16 Fw14-15,J.6 Ftb 15-16, 16 Fwl6-17,16 F\:bl7-l8,l6 FwlS-19,16 Fwl9-2'.l,l6 

Hi-Volume, 
mg/m3 

Gravimetric Method 
0.092 0.126 0.073 0.083 0.096 0.128 0.100 

PMlO Size Selective, 
mg/rn3 Hi~Volume, 0.055 0.083 0.039 0.043 0.062 0.080 0.061 

Gravimetric Method 

Standardl/ 

0.330 

0.120 

Romurk: 11 Notification of National Environmental Bou.rd, No.10, B.E.2538 (1995), published in the Royo.l Government Gazette No.112 Prut 52 dated May 25, B.E.2538 
{1995) and Notification No.24, B.E.2547 (2004), published in U1e Royal Government Gazette No.121 Special Part 104D dated September 22, B,E.2547 
(2004), under tl1e Enhuncement and Conservation of National Environmental Quality Act B.E.2535 {1992). 

~1 
(Ms.Ramita Taengthai) 

Analyst No.1-099-,-2416 L~ 1,.,, ~ I ::1,ld• d 1·0'!'1 

(Ms.Panicha Promchai) 

Lab. Supervisor No.1-099-Tl-2414 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Environment Research & Technology Company Limited 
25/ 1 13- 1 14 tvfoo 6 Soi Chinaket 1, Ngamwongwan Road, 

Toongsonghong, Ln.ksi, Bangkok 1 021 0 
Tel. 0·2954-7745-6 Fax 0-2954-774 7 

E-mail : cnvi@enviresearch.co.th 
www.enviresearch.co.th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., Lid. 

151 Nuan Chan Road, Nuan Chan, Bueng !(um, Bangkok 10230 

tm~m, 1,~ 1 l1i'htl,nnu.i~ ht 1-:1'11 i'ia111~.if1111nrn.Jtl,nmtv1~ 

.i11J~IJ71JU7~m Dlllrntl,nnu.i~ ~J\\'lGnCLJD~ 

Ambient Air Quality 

u1nm11i1tl1zilr1fi111" M~fi 1 oi1u«wmu,131 01mo¾A3JWlnm1 iJ111fi11zEJoJ 

UTM (WGS84) 47P 0731909 E, 1430357 N 

February 13-20, 2016 

Mr.Metikrai Somton (Personnel of Environment Research & Technology Co., ltd.} 

NOx Chemiluminescence Analyzer API Model 200A Serial Number 1915 

ASC069-NOx-2559 Report Date March 3, 2016 

Result (ppm) 

Interval Time Feb 13-14, 16 Feb 14-15, 16 Feb 15-16, 16 Feb 16-17, 16 

NO NO, NOx NO NO, NOx NO NO, NOx NO NO, NOx 
17:00- 18:00 0.0013 0.0040 0.0053 0.0024 0.0050 0.0074 0,0023 0.0090 0.0113 0.0024 0.0052 0.0076 
18:00- 19:00 0.0009 0.0037 0.0046 0.0041 0.0107 0.0148 0.0021 0.0047 0.0068 0.0025 0.0065 0.0090 
19:00 - 20:00 0.0017 0.0047 0.0064 0.0020 0.0051 0.0071 0.0024 0.0048 0.0072 0.0024 0.0069 0.0093 
20:00 - 21 :00 0.0016 0.0058 0.0074 0.0021 0.0050 0.0071 0.0019 0.0061 0.0080 0.0031 0.0090 0.0121 
21 :00 - 22:00 0.0019 0.0035 0.0054 0.0019 0.0056 0.0075 0.0021 0.0084 0.0105 0.0031 0.0094 0.0125 
22:00 - 23:00 0.0023 0.0073 0.0096 0.0019 0.0054 0.0073 0.0020 0.0080 0.0100 0.0028 0.0098 0.0126 
23 :00 - 24:00 0.0025 0.0098 0.0123 0.0022 0.0066 0.0088 0.0024 0.0076 0.0100 0.0041 0.0099 0.0140 
00:00-01:00 0.0021 0.0084 0.0105 0.0025 0.0084 0.0109 0.0029 0.0076 0.0105 0.0050 0.0096 0.0146 
01:00 -02:00 0.0024 0.0099 0.0123 0.0031 0.0079 0.0110 0.0027 0.0069 0.0096 0.0042 0.0097 0,0139 
02:00 - 03:00 0.0028 0.0091 0.0119 0.0027 0.0068 0.0095 0.0027 0.0072 0.0099 0.0038 0.0095 0.0133 
03 :00 - 04 :00 0.0031 0.0092 0.0123 0.0029 0.0071 0.0100 0.0024 0.0080 0.0104 0.0035 0.0113 0.0148 

-· 
04:00 - 05:00 0.0034 0.0109 0.0143 0.0032 0.0071 0.0103 0.0023 0.0072 0.0095 0.0053 0.0116 0.0169 
05:00 - 06:00 -0:0032 0.0100 0.0132 0.0055 0.0074 0.0129 0.0034 0.0075 0.0109 0.0076 0.0122 0.0198 
06:00 - 07:00 0.0043 0.0089 0.0132 0.0086 0.0090 0.0176 0.0064 0.0075 0.0139 0.0101 0.0118 0.0219 
07:00 - 08:00 0.0060 0.0092 0.0152 0.0077 0.0092 0.0169 0.0093 0.0078 0.0171 0.0145 0.0105 0.0250 
08:00 - 09:00 0.0040 0.0096 0.0136 0.0097 0.0112 0.0209 0.0116 0.0082 0.0198 0.0134 0.0140 0.0274 
09:00 - 10:00 0.0035 0.0108 0.0143 0.0063 0,0112 0.0175 0.0034 0.0071 0.0105 0.0056 0.0161 0.0217 
10:00 - 11:00 0.0030 0.0119 0.0149 0.0035 0.0168 0.0203 0.0035 0.0128 0.0163 0.0033 0.0135 0.0168 
11 :00 - 12:00 0.0031 0.0115 0.0146 0.0031 0.0117 0.0148 0.0023 0.0064 0.0087 0.0029 0.0121 0.0150 
12:00 - 13:00 0.0027 0.0089 0.0116 0.0026 0.0094 0.0120 0.0024 0.0049 0.0073 0.0027 0.0084 0.0111 
13:00 - 14:00 0.0023 0.0074 0.0097 0.0023 0.0064 0.0087 0.0027 0.0067 0.0094 0.0024 0.0063 0.0087 - -
14:00 - 15:00 0.0021 0.0067 0.0088 0.0024 0.0072 0.0096 0.0026 0.0067 0.0093 0.0026 0.0053 0.0079 
15:00 - 16:00 0.0033 0.0116 0.0149 0.0035 0.0136 0.0171 0.0039 0.0053 0.0092 0.0027 0.0050 0.0077 
16:00- 17:00 0.0028 0.0095 0.0123 0.0026 0.0127 0.0153 0.0033 0.0045 0.0078 0.0022 0.0077 0.0099 

24 Hours Average 0.0028 0.0084 0.0112 0.0037 0.0086 0.0123 0.0035 0.0071 0.0106 0.0047 0.0096 0.0143 
1 Hour Maximum 0.0060 0,0119 0.0152 0.0097 0.0168 0.0209 0.0116 0.0128 0.0198 0.0145 0.0161 0.0274 

Remu.rk: 1/ Notification of N11tional Environmental Board, No.10, B.E,2538 (1995), published in the Royal Government Gazette No.112 Part 52 dutcd May 25, B.E.2538 
(1995), Notification No.28, B.E.2550 (2007), published in tlie Royal Government Gazette No.124 Specilll Prut 58D dated May 14, B.E.2550 (2007) and 
Notification No,33, B.E.2552 (2009), published in the Royal Government Gazette No,126 Special Part 11'10 dated August 14, B.E.2552 (2009), under the 
Enhancement and Conservation of National Environmental Quality Act 8,E.2535 { 1992). 

IA/ ~ll ···-
1~. tel 

(Ms.Wassana Khunngoen) l,·-:· 

,<'~ 'l. 

,.,, Promchai) 

Analyst No.1-099-11-4849 Lab. Supervisor No.1-099-Tl-2414 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Environment Research & Technology Company Limited 
25/ 11 3-114 Moo 6 Soi Cb.inaket 1, Ngamwongwan Road, 

Toougsonghong, Laksi, Bangkok 1 021 0 
Tel, 0-2954-7745-6 Fax 0-2954-7747 

E-rnaH : envi@enviresearch.co.th 
www.enviresearch.co.th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., ltd. 

151 Nuan Cl1an Road, Nuan Chan, Bueng Kum, Bangkok 10230 

Tm;n11T 1; 'lvlvhtl,nnu.i; 1H ~11 ~11111~v111111nrn.Jtl,nn,,v1; 

vi1U~lJlULJ1rn1 ~1LnmJ~1nLL\i1J frn1v11~mhl 

Ambient Air Quality 

u1,,nt11i11h~ilr11i1TuJ i,~~ 7 .i11Jill'iu1fil'l1J 1hmefil'l1Jilillu1 .r~'H'11i11~!.IB~ 

UTM (WGS84) 47P 0731909 E, 1430357 N 

February 13-20, 2016 

Mr.Metikrai Somton (Personnel of Environment Research & Technology Co., ltd.) 

NOx Chemiluminescence Analyzer API Model 200A Serial Number 1915 

ASC069-NOx-2559 Report Date March 3, 2016 

Result (ppm) 

Interval Time Feb 17-18, 16 Feb 18-19, 16 Feb 19-20, 16 Standard ti 

NO NO, NOx NO NO, NOx NO NO, NOx 
17:00- 18:00 0.0023 0.0084 _ _Q,QJ07 {lflfl01 0.0066 0,0087 0.0021 0.0040 0.0061 
18:00- 19:00 0.0023 0,0129 0.0152 n nn?.o 0.0075 0.0095 0.0020 0.0046 O.OQ§_L 
19:00 - 20:00 0.0024 0.0109 0.0133 fl,0023 0.0106 0.0129 0.0019 0.0051 0.0070 
20:00 - 21 :00 0.0023 0,0080 0.0103 0 Hl'J:< 0.0097 0.0120 0.0021 0.0054 0.0075 --
21:00-22:00 0.0020 0.0079 0.0099 0.0023 0,0105 0.0128 0.0020 0.0068 0.0088 
22:00 - 23:00 0.0022 0.0095 0.0117 0.0022 0,0102 0.0124 0,0024 0.0091 0.0115 
23:00 - 24:00 0,0023 0,0105 0,0128 0.0022 0.0110 0.0132 0.0024 0.0080 0.0104 
00:00 - 01 :00 0.0023 0.0102 0.0125 0,0026 0,0140 0.0166 0.0025 0.0086 0.0111 

---• 1 :00 - 02:00 0.0024 0.0086 0,0110 0.0023 0,0117 0.0140 0.0025 0.0087 0.0112 
02:00 - 03:00 0,0030 0.0082 0.0112 0.0021 0,0085 0.0106 0,0029 0.0094 0.0123 
03:00 - 04:00 0.0027 0.0081 0.0108 0.0025 0.0086 0.0111 0.0026 0.0091 0.0117 
04:00 - 05:00 0,0044 11.0076 0.0120 0.0030 0,0084 0.0114 0.0025 0.0089 0.0114 
05:00 - 06:00 0.0061 0 ll!Hl 0.0141 0.0027 0.0079 0.0106 0.0025 0.0080 0.0105 

-· 06:00 - 07:00 0.0034 0.0084 0.0118 0.0029 0.0080 0.0109 0.0025 0.0078 0,010_~ 
07:00 - 08:00 0.0071 0,0081 0.0152 0,0041 0.0077 0,0118 0.0030 0.0073 0.0103 -
08:00 - 09:00 0.0088 0.0127 0.0215 0.0129 0.0143 0.0272 0.0030 0.0080 0,0110 --
09:00 - 10:00 0,0056 0.0178 0.0234 0,0036 0,0126 0.0162 0.0030 0.0096 f)f)JOh 

.. 
10:00- 11:00 0.0035 0.0169 0.0204 0,0035 0.0168 0.0203 0.0030 0,0112 /1014? 

11:00 12:00 0.0028 0.0122 0.0150 0.0031 0.0150 0.0181 0.0025 0.0090 fl 11115 

12:00 - 13:00 0.0024 0.0071 0.0095 0.0028 0.0101 0.0129 0.0024 0.0085 0,0109 
13:00 - 14:00 0,00~- 0.0055 0.0079 0.0024 0,0103 0.0127 0.0023 0,0082 0.0105 .. --
14:00 - 15:00 0,0024 0.0048 0.0072 0.0027 0.0076 0.0103 0.0027 0.0103 0.0130 
15:00 - 16:00 0.0023 0.0055 0.0078 0.0034 0.0068 0.0102 0,0031 0.0137 0.0168 
16:00 - 17:00 0.0026 0.0066 0.0092 0,0025 0,0102 0.0127 0.0028 0.0087 0.0115 

24 Hours Averae:e 0.0033 0.0094 0.0127 0,0031 0.0102 0.0133 0,0025 0.0083 0,0108 
1 Hour Maximum 0.0088 0,0178 0,0234 0,0129 0.0168 0.0272 0.0031 0.0137 0,0168 NO, S0.17 

Remark: 11 Notification of National Envuonmental Board, No,10, 8.E,2538 (1995), published in the Royal Government Gazette No.112 Pal't 52 dated May 25, 8,E.2538 
(1995), Notification No.28, B.E.2550 {2007), published in the Royal Government Gazette No.124 Special Part 58D dated May 14, B.E.2550 {2007) and 
Notification No.33, B.E.2552 (2009), published in the Royal Government Gazette No.126 Special Part 114D dated August 14, B.E.2552 (2009), under the 
Enhancement and Conservation of National Environmental Quality Act B.E.2535 {1992). 

W kJu_ 
(Ms.Wassana Khunngoen) 

Analyst No.1-099-'il-4849 

(Ms.Panicha Promchai) 

Lab. Supervisor No.1-099-fl-2414 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Interval Time 
Feb 13-14, 16 

17:00 - 18:00 0.0024 
18:00- 19:00 0.0023 
19:00 - 20:00 0.0015 
20:00 - 21:00 0.0014 
21:00 22:00 0.0014 

----22:00 ~ 23:00 0.0014 
23:00 - 24:00 0,0014 
00:00 - 01:00 0.0014 
01:00- 02:00 0.0014 

. 02:00 - 03:00 . 0.0013 ·-----
03:00 - 04:00 0.0013 
04:00 - 05:00 0.0014 

----05:00 - 06:00 0.0014 
06:00 - 07:00 0,0013 
07:00 - 08:00 0.0014 
08:00 - 09:00 0.0014 
09:00 - 10:00 0.0014 
10:00-11:~ 0.0014 
11:00- 12:00 0,0014 
12:00 - 13:00 0.0018 
13:00 - 14:00 0.0022 
14:00 - 15:00 0.0021 
15:00 - 16:00 0,0022 
16:00-17:00 0,0023 

24 Hours Averae:e 0.0016 
1 Hour Maximum 0.0024 

Environment Research & Technology Company Limited 
2 5 / 1 1 3- 1 1 4 Moo 6 Soi Chinaket l, Ngamwongv,•ar1 Road, 

Toongsonghong, Laksi, Bangkok 1 0 2 1 0 
Tel. 0-2954-7745-6 Fax 0-2954-7747 

E-mail: envi@enviresearcb.co.th 
www.enviresearch.co.tb 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., Ltd . 

151 Nuan Chan Road, Nuan Chan, Bueng Kum, Bangkok 10230 

Tm"m,T,;'\vli'htifl,mL<ilJ111vl11~H11t~<ilfllllnrnJ1Jo1nu<ilJ 

.i1uo1JlULJ1J'l'i, Ei1m1Jtifl1nLL<il" f;111msu1JJ 

Ambient Air Quality 

111nn111i11.hoifr151-;1:1J 1-1~fi 7 .i11rnwmfil'liJ Ei1,nofil'l1Jivllu1 .r~'H1'111-;urn~ 

UTM (WGS84) 4 7P 0731909 E, 1430357 N 

February 13-20, 2016 

Mr.Metikrai Somton (Personnel of Environment Research & Technology Co., Ltd.) 

SO2 UV-Fluorescence Analyzer Horiba Model Af:SA-370 Serial Number G5XCFUN6 

ASC069-SO2-2559 Report Date March 3, 2016 

Result SO, (ppm) 
Feb 14-15, 16 Feb 15-16, 16 Feb 16-17, 16 Feb 17-18, 16 Feb 18-19, 16 Feb 19-20, 16 

0.0024 0.0032 0.0015 0.0021 0.0016 0,0017 
0.0026 0.0021 0.0015 0.0021 0,0017 0.0016 
0.0018 0.0017 0.0015 0:0021 0.0017 0.0016 
0.0015 0.0015 0.0015 0.0016 0,0017 0.0015 
0.0014 0.0014 0.0015 0.0015 0.0016 0.0015 
0.0014 0.0014 0.0015 0.0015 0.0015 0,0015 
0.0013 0.0014 0.0014 0.0015 0.0016 0.0015 
0.0014 0.0014 0.0014 0.0015 0.0014 0.0015 
0.0014 0.0014 0.0014 0,0015 0.0014 0.0014 
0.0014 0.0014 0.0015 0.0015 0.0014 0.0015 
0.0015 0.0014 0,0015 0.0014 0.0015 0.0015 
0.0015 0.0014 0.0015 0.0015 0.0015 0,0015 
0.0015 0.0014 0,0015 0.0014 0.0014 0.0015 
0,0015 0.0014 0,0015 0.0015 0.0014 0,0014 
0.0015 0.0014 0.0016 0.0015 0.0014 0,0014 
0.0015 0.0015 0.0016 0.0015 0.0015 0.0015 
0.0015 0.0014 0.0015 0.0015 0.0015 0.0015 
0.0015 0.0014 0.0015 0.0015 0.0017 0.0015 
0,0018 0.0015 0.0015 0.0017 0.0022 0.0017 
0.0027 0.0016 0.0016 0.0017 0.0023 0,0018 
0.0025 0.0017 0.0016 0.0017 0.0023 0.0021 
0,0021 0.0022 0.0017 0.0017 0.0022 0.0025 
0.0025 0.0018 0.0017 0.0017 0.0017 0.0034 
0.0032 0.0014 0.0020 0.0016 0.0017 0.0038 
0.0018 0.0016 0.0015 0,0016 0.0017 0.0018 
0,0032 0.0032 0,0020 0,0021 0.0023 0,0038 

Standard 

0.1211 
0.30•1 

Remark: 11 Notification of National Environmental Board, No.10, B.E.2538 (1995), published in the Royal Government Gazette No.112 Part 52 dated May 25, 8.8.2538 
{1995) and Notification No.24, B.E.2547 {2004), published in the Royal Oovernmenl Gazette No.121 Special Part 1040 dated September 22, 8.E.2547 
{2004), under tl1e Enhancement and Conservation of National Environment.al Quality Act 8,E.2535 {1992). 

11 Notification of National Environmental Board, No.12, 8.E.2538 {1995), published in the Royal Government Gazette No.112 Special Part 270 dated July 13, 
8.E,2538 (1995) und Notification No.21, B.E,2544 (2001), published in the Royal Government Gazette No.118 Special Part 390 dated April 30, B.E.2544 
(2001), under tbe Enhancement and Conservation of National Environment.al Quality Act B.E.2535 ( 1992), 

w ~ -
(Ms.Wassana Khunngoen) (Ms.Panicha 

Analyst No.1-099-'il-4849 Lab. Supervisor No.1-099-fl-2414 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Environment Research & Technology Company Limited 
25/ 1 13- 114 Moo 6 Soi Chinah:et 1, Ngamwongwan Road, 

Toongsonghong1 Laksi, Bangkok 10210 
Tel. 0-2954-7745-6 Fax 0-2954-7747 

E-mail : envi@envirescarch.co.th 
w,vw.euvirese.irch.co,th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng Kum, Bangkok 10230 

1,mn11L1J'lv/vhufl1nw;1,1111f111~if111~v\Wllln11l.!Ull10Llv\J 

vi1Ufll.J11Jmm'l S'llnOUfl'"lnllvlJ ,JJ\,\'lvl1CLJ1JJ 

Ambient Air Quality 

u"inm1uiiJ-.dlnH1'l1aJ vi~fl 7 oi1uawmill'l1.1 Ei11noill'l1.1vi'1i11"1 i~1,11m~1Jo~ 

UTM (WGS84) 47P 0731909 E, 1430357 N 

February 13-20, 2016 

Mr.Metikral Somton (Personnel of Environment Research & Technology Co., ltd.) 

CO NDIR Analyzer Horiba Model APMA-370 Serial Number C06YT0NC 

ASC069-CO-2559 Report Date March 3, 2016 

Result CO (ppm) 

Interval Time Feb 13-14, 16 Feb 14-15, 16 Feb 15-16, 16 Feb 16-17, 16 Feb 17-18, 16 Feb 18-19, 16 Feb 19-20, 16 Standard 1 / 

l lu Ave 8 hr Avg l hr AV£ s hr Ave l hr Ave: 8 hr Ave: 1 hrAv1 B lu:Avc 1 hrAv1 8 hr Avi; 1 hr Avg 8 hr Avg l hr Avg 6 hr Av1 

17:00 - 18:00 0.4 0.3 . 0.3 - 0.3 - 0.5 - 0.4 - 0.5 --
18:00- 19:00 0.4 1.2 . 0.3 - 0.3 - 0.5 . 0.6 0,6 -
19:00 - 20:00 0.3 1 n - 0.3 0.3 0.5 - 0.7 - 0.6 

20:00 - 21:00 0.3 0.4 . 0.3 . 0.4 0.4 0.9 - 0.6 -
21:00-22:00 0.3 - 0.3 - 0.3 - 0.4 0.4 0.7 0.5 -
22:00 - 23:00 0.3 0.3 0.4 - 0.4 0.4 0.5 0.5 -
23:00 - 24:00 0.4 0.3 . 0.4 - 0.4 0.5 0.5 - 0.6 -
00:00 - 0 I :00 0.4 0.4 0.4 0.5 0.4 0.3 0.4 0.4 0.5 0,5 0.5 0.6 0.6 0.6 

01:00-02:00 0.4 0.4 0.4 0.5 0.4 0.4 0.4 0.4 0.5 0.5 0,5 0.6 0.5 0,6 

02:00 - 03:00 0.4 0.4 0.4 0.4 0.3 0.4 0.4 0.4 0.5 0.5 0.5 0.6 0.6 0.6 
03:00- 04:00 0.4 0.4 0.4 0.4 0,3 0.4 0.4 0.4 0.5 0.5 0.5 0.6 0.6 0.6 .. 
04:00 - 05:00 0.4 0.4 0,3 0.4 0.3 0.4 0.4 0.4 0.4 0.5 0,5 0,5 0.5 0.6 

05:00 - 06:00 0.4 0.4 0,3 0.4 0.3 0,4 0.4 0.4 0.4 0.5 0.6 0,5 0.5 0,6 

06:00 - 07:00 0.4 0.4 0.4 0.4 0.4 0.4 0,5 0.4 0.4 0.5 0.6' 0.5 0.4 0.5 
- ... 

07:00 - 08:00 0.4 0.4 0.4 0,4 0.3 0.3 0.5 0.4 0.4 0.5 0.5 0.5 0.4 0.5 
08:00 - 09:00 0.4 0.4 0.4 0.4 0.4 0,3 0.5 0.4 0.5 0.5 0.6 0.5 0.4 0.5 

09:00 - 10:00 0.4 0.4 0.5 0.4 0.3 0.3 0.5 0.5 0.6 0.5 0.7 0.6 0.4 0 S 
.. 

10:00 - 11 :00 0.4 0.4 0.3 0.4 0.3 0.3 0.3 0.4 0.5 0.5 0.5 0.6 0.4 0.5 
11:00- 12:00 0.4 0.4 0,3 0.4 0.3 0.3 0.4 0.4 0.5 0,5 0,5 0.6 0.5 0.4 

12:00 - 13:00 0.4 0.4 0,3 0.4 0.3 0,3 0.5 0.5 0.5 0.5 0.5 0.6 0,5 0.4 

13:00 - 14:00 0.4 0.4 0.3 0.4 0,3 0,3 0.6 0.5 0.5 0,5 0.5 0.6 0.5 0.4 

14:00 - 15:00 0.4 0,4 0.3 0.4 0.3 0,3 0.6 0.5 0.6 0.5 0.5 0.5 0.5 0.5 

15:00 - 16:00 0.5 0.4 0,3 0.3 0.3 0.3 0.6 0.5 0.6 0.5 0.5 0.5 0.5 0,5 

16:00 - 17:00 0.4 0.4 0.3 0.3 0.3 0,3 0.5 0.5 0.5 0,5 0.6 0.5 0.5 0.5 
24 Hou.rs Averaee 0.4 0.4 - 0.3 - 0.4 . 0.5 0.6 . 0,5 -
1 Hour Maximum 0.5 . 1.2 - 0.4 - 0.6 0.6 0.9 - 0.6 - 30 

8 Hours Maximum 0.4 0.5 0.4 0.5 0.5 0.6 0.6 9 

Remark: 1/ Notification of National Environmental Board, No.10, B.E.2538 {1995), published in the Royal Government Gazette No.112 Part 52 dated May 25, B.E.2538 
{1995), under the Enhancement and Conservation of National Environmental Quality Act B.E.2535 (1992). 

w K~M-
(Ms.Wassana Khunngoen) 

( 
(Ms.Panicha Promchai) 

Analyst No.1-099-il-4849 Lab. Supervisor No.1-099-11-2414 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Reported Number 

Em'i.ronment Research & Technolo!:,'1' Company Limited 
2 5 / 1 1 3 -1 14 Moo 6 Soi Chinaket I, Ngamwougwan Road, 

Toongsonghoug, Laksi, Bangkok 10210 
Tel. 0-2954-7745-6 Fax 0-2954-774 7 

E-mail: euvi@enviresearch.co.th 
www.cnvircscai·ch.co, th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., Ltd. 

151 Nuan Chan Road, Nuan Chao, Bueng Kum, Bangkok 10230 

LmJ011L1-J'lvlw1tlil1n11ml11f111~~111~Y1~111nm1t1.1nl1Y1-J 

,i1um.nuu1-J1~1 ii1lnotl.i1n11.iJ ilJ111mrnuJ 

u'lnru1mhdl11B111aJ mj~ 7 vi,u.wmiiAaJ 01lnuiir1m1vi1i.1 iol11\il1suuo 

UTM (WGS84) 47P 0731909 E, 1430357 N 

February 13-20, 2016 

Mr.Metikrai Somton (Personnel of Environment Research & Technology Co., Lid.) 

WDC040/2559 

~te Feb 13-14, 16 Feb 14-15, 16 Feb 15-16, 16 Feb 16-17, 16 Feb 17-18, 16 Feb 18-19, 16 Feb 19-20, 16 
Time 

17:00 - 18:00 
18:00- 19:00 
19:00 20:00 

. 20:00 -21:00 
21:00 - 22:00 
22:00 23:00 
23:00 - 24:00 
00:00- 01:00 

·--01:00·-02:00 
02:00 - 03:00 
03:00 - 04:00 
04 :00 - 05:00 
05:00 - 06:00 
06:00 - 07:00 
07:00 - 08:00 
08:00 - 09:00 
09:00- 10:00 
10:00- 11:00 
11:00- 12:00 
12:00 - 13:00 
13:00 - 14:00 
14:00 - 15:00 
15:00 - 16:00 
16:00 - 17:00 

Remark : l, WS 
2. WO 

ws WD ws 
0.4 \\/Q\!f 1.3 

"ri4 -~w () 4 
/) 4 WSW 0.4 

6.4 WSW 0.4 
0.4 WSW <0.4 
<0.4 Calm </) 4 

<0.4 Calm ,I) 4 
·-·· 

<0.4 Calm ;;c;-;, 
<0.4 ·earn;·- <0.4 
<0.4 Calm <0.4 
<0.4 Calm <0.4 
<0.4 Calm <0.4 
<0.4 Calm ___ ..'.'9.4 
<0.4 Calm 
<0.4 Calm 
<0.4 Calm 
<0.4 Calm 
0.4 WSW 
0.4 w 
0.9 w 
0.9 WSW 
0.9 w 
1.3 w 
1.3 WSW 

.. Wind Speed (m / s) 

.. Wind Direction 

<0.4 
<0.4 
<0.4 
<0.4 
0.4 
0.4 
0.4 
0.9 
0.9 
0.9 
0.4 

WD 
w 
w 

SW 
w 

C'olm 

r'olm 

Calm .. 
Calm 
Calm 
Calm 
Calm 
Calm 
Calm 
Calm 
Calm 
Calm 
Calm 
ENE 
ENE 
SSW 
WSW 
SW 
SW 
NW 

ws WD ws WD ws WD WS 
0 g W_l:GY_ ... ::2.,'! .. _.Q~:!.!!:! __ ___ 0.9 _ w 0.4 
0.9 WSW _Q~ 0.9 WNW 0.4 
0 4 WSW ·::n·-.-- Calm 0.4 SW <0,4 
0.4 wsw <0 4 Calm <0.4 Calm <0.4 
<0.4 Calm <0.4 Calm <0.4 Calm <0.4 
<0.4 Calm <0.4 Calm <0.4 Calm <0.4 
<0.4 Calm <0.4 Calm <0.4. Calm <0.4 
<0.4 Calm <0,4 Calm <0.4 Calm <0 4 

<0.4 Calm <0.4 Calm <0,4 Calm ,I) 4 

<0.4 Calm <0.4 Calm <0.4 Calm <0.4 
<0.4 Calm 0.4 ESE <0.4 Calm <0.4 
<0.4 Calm <0.4 Calm <0.4 Calm <0.4 
<0.4 Calm <0.4 f,;;1,;; <0,4 Calm <0.4 
<0.4 Calm <0.4 r'olm <0.4 Calm <0.4 
<0.4 Calm <0.4 Calm <0.4 Calm <0.4 
<0.4 Calm 0.4 ESE <0.4 Calm <0.4 
0.4 WSW 0.4 E 0.4 E 0.4 
0.9 E 0.9 ENE 0.4 E 0.4 
0.4 WSW 1.3 ENE 0.4 NE 0.4 
nq w 1.3 NE 0.9 E 0.4 
0.9 SW 1.3 ENE 0.9 ENE 0.9 
1.3 w 1.3 ENE 0.9 ENE 0.4 
0.9 NE 0.9 ENE 0.4. ENE 0.9 
0.4 WSW 0.9 w 0.9 WNW 1.3 

3, I !eight of wind vane and anemometer above ground 10 meters. 

w r~~-
(Ms. Wassana Khunngoen) 

Analyst No.1-099-,-4849 

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL 
REPORT ANALYSIS REFERS TO SUBMJTTEJJ SAMPLE (S) ONLY 
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WD ws WD 
WNW 0.9 w 
WSW 0.9 WSW 
Calm 0.4 WSW .. 
Calm <0.4 Calm 
Calm <0.4 Calm 
Calm <0.4 Calm 
Calm <0,4 Calm 
Calm <0.4 Calm 
Calm <0.4- -Calm 

Calm <0.4 Calm 
Calm <0.4 Calm 
Calm <0.4 Calm 
Calm <0.4 Calm 
Calm <0.4 Calm 
Calm <0.4 Calm 
Calm <0.4 Calm 
WSW 0.4 SSE 

w ·0.4 w 
SW 0.4 w 
w 0.9 WNW 
SE 0.9 w 

WNW 0.9 SSW 
WNW 1.3 WSW 

w 1.3 WSW 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Reported Number 

Wind Direction 

N 

NNE 

NE 

ENE 

E 

ESE 

SE 

SSE 

s 
SSW 

SW 

WSW 

w 
WNW 

NW 

NNW 

Calm 

Environment Research & Technology Company Limited 
25/ l 13-114 Moo 6 Soi Chinaket 1, Ngamwongwan Road, 

Toongsonghong, Lnksi, Bangkok 10210 
Tel. 0-2954-7745-6 Fax 0-2954-7747 

E-nrnil: envi@enviresearch.co.th 
w,vw.enviresearch.co.th 

ANALYSIS REPORT 

TEAM Consulling Engineering and Management Co., Ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng Kum, Bangkok 10230 

lmJm1l 1J '\\'lvhtJ~1nu\ilJ hi i:f 11 ihrn,~\il 0111 nmJtJ,nm,vM 

Yi1umnuu1J\'l1 ti1LnotJ~1nw11,, fn11mrnoJ 

u'inm1\il1.hdlmn11;1 mj~ 7 Gi1uff11mi'iAa.i D'll/l!lUAm1011m ilJl11"11>U1lJ 

UTM (WGS84) 47P 0731909 E, 1430357 N 

February 13-20, 2016 

Mr.Metikral Somton (Personnel of Environment Research & Technology Co., Ltd.) 

WDC040/2559 

Percentae:e freouencv of wind in each soeed and direction 
0.4-1.1 1.1-2.1 2.1-3.1 3.1-4.l >4.1 

0.00000 0.00000 0.00000 0.00000 0,00000 

0.00000 0.00000 0.00000 0.00000 0,00000 

1.19048 0.59524 0.00000 0.00000 0.00000 

4,16667 ' 1.78571 0.00000 0.00000 0.00000 

2,97619 0.00000 0.00000 0.00000 0.00000 

1.19048 0.00000 0.00000 0.00000 0,00000 

0.59524 0.00000 0.00000 0.00000 0.00000 

0.59524 0.00000 0.00000 0.00000 0,00000 

0.00000 0.00000 0.00000 0.00000 0.00000 

1.19048 0.00000 0.00000 0.00000 0.00000 

4.16667 0.00000 0.00000 0,00000 0.00000 

10.11900 1.78571 0.00000 0.00000 0,00000 

8.33333 2.38095 0.00000 0.00000 0.00000 

4. 16667 0.00000 0.00000 0.00000 0.00000 

0.59524 0.00000 0.00000 0.00000 0.00000 

0.00000 0.00000 0.00000 0.00000 0,00000 

54.16670 

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT wmWUT OFFICIAL APPROVAL 
REPORT ANALYSIS REFERS TO SUBMITTED SAMPLE (SJ ONLY 
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Total 

0.00000 

0.00000 

1.78571 

5.95238 

2.97619 

1.19048 

0.59524 

0.59524 

0.00000 

1.19048 

4.16667 

11.90480 

10,71430 

4.16667 

0.59524 

0.00000 

F-Rl'-007 Rev. 00, April 30, 2009 

Customer Name 

Project Name 

Measured Point 

Measured Date 

Reported Number 

' ,' ' ' 

Environment Research & Technology Company Limited 
2 5 / l 1 3- I l 4 Moo 6 Soi Chinaket 1, Ngumwonr:,"\van Road, 

Toongsonghong, Laksi, Bangkok 10210 
Tel. 0-2954-7745-6 Fax 0-2954-7747 

E-mail : envi@cnviresearch.co.th 
www.envirescarch.co,th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., Ltd. 

l,mn11l,J'\vli'htJ,nnu,1Jl1tvlll~f!111~\ilfll\\nn1JtJil,nlL\ilJ 

u'lL1m1,rtJ,~iirrn1,1a.i 11~~ 7 oi1uam11iiAa.i rl1Lnuiiflm1,r1m ilJ111,11ot11JJ 

February 13-20, 2016 

WDC040/2559 

" 

' -, 

------fNORTH __ _ 

··< 
' 

' \- - -:- -~ - ' --, 
/ ~" 

' 

' ' 

, __ 

~\-. 

' ---J 
' ' 
' ' - - r - - . 

' 

,_­
-·", 

:soUTH 
- - - --- ..l - - - ,. - • 

9%\. 

" " 

12% 

\ .. .­
,C 

' •, 

,, 
,,"15% 

.. ' ' ' 

WIND SPEED 
(mis) 

>,:: 4.1 

3.1- 4,1 

2.1- 3,1 

1.1- 2.1 

0.4- 1.1 

Calms: 54. 17% 

DO NOT COPY PAR11AL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL 
REPORT ANALYSIS REFERS 1D SUBMITTED SAMPLE /SJ ONLl' 
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Customer Name 

Address 

Project Name 

Project Location 

Sampling Source 

Sampling Point 

GPS. Coordinate 

Sampling Date 

Sampling Time 

Sampling Method 

Sample Condition 

Sampling By 

Parameter 

Total Suspended 
Particulate (TSP) 

24 Hours Averae:e 
Particulate Size Less 

Than 10 Micron (PMlO) 
24 I lours Averae.e 

Environment Research & Technology Company Limited 
25/ 113-1 14 Moo 6 Soi Chinakct 1, Nganrwongv,an Road) 

Toongsonghong, L.iksi, Bangkok 1021 0 
Tel. 0-2954-7745-6 Fax 0-2954-7747 

E•mail : envi@>cnviresearch.co.th 
w,vw.enviresearch.co.th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., Ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng l<um, Bangkok 10230 

1.mn11T1,i'\vli'hl.J~1nu,1,il111f11~,n11~.iwrnnnmJ~1mLlilJ 

vi1UillJ1ULl1,lYl1 ~1111m.J~1mLlil,l i,i111,mua,i 

Ambient Air Quality 

u'i11rn.T,~1'imuh1UJ1mow vi~i'l 1 Gi1mrn1u1J1~vt1 011natla1m101~ .r~vi-'l'01101Ja,i 

UTM (WGS84) 47P 0735501 E, 1433552 N 

February 15-22, 2016 Analysis No. AB237/2559 

10:50 Received Date February 23, 2016 

U.S. EPA 40 CFR Part 50 Analytical Date February 23-29, 2016 

Good Report Date March 2, 2016 

Mr.Melikral Sornton (Personnel of Environment Research & Technology Co., ltd.) 

Result 
Unit Method of Analysis 

Ftbl&l.6,16 Fwl6-17,l6 Ftbl7-18,l6 Fml.S-19116 Ftbl9s~l6 Fw2021,16 Ftb21.z?,16 

Hi-Volume, 
mg/m' Gravimetric Method 

0.103 0.098 0.138 0.126 0.111 0.103 0.071 

PMlO Size Selective, 
mg/m 3 Hi-Volume, 0.054 0.062 0.088 0.065 0.061 0.057 0.042 

Gravimetric Method -- . ... 

Stllndardt/ 

0.330 

0.120 

,..,- ,...,.,.,.,.,,.,0 
Remark: 11 Notification of National Environmental Board, No.10, B,E,2538 {1995), published in the Royal--·-··---···_ 

(1995) 1md Notification No.24, B.E.2547 {2004), published in the Royal Government Gazette No,121 Special Part 1040 dated September 22, B.E.2547 
(2004), under the Enhancement 1.u1d Conservation of National Environmental Quality Act 8.E.2535 (1992), 

l ~/ f/ [-· 
(Ms.Ramita Taengthai) 

Analyst No."l-099all-2416 1 .,,.,. 

( 
\ , 

(Ms.Panicha Prornchai) 

Lab. Supetvisor No."l-099-!1-2414 

DO NOT COPY PAR11AL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL 
REPORT ANALYSIS REFERS 1'0 SUBMITTED SAMPLE (SJ ONLY 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Environment Research & Teclrnolo1:,ry Corupa.ny Limited 
2 5 / 1 1 3 - 1 1 4 Moo 6 Soi Chinaket 1 , Ngamwong-wan Road, 

Toougsonghong, Laksi, Bangkok 1 021 0 
Tel. 0-2954-7745-6 Fax 0-2954-7747 

E-mail : envi@enviresearch.co,th 
www.enviresearch.co.th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., Ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng Kum, Bangkok 10230 

Tm,in11l1,i1vli'l1tJ01nLLvhll11~u~irnt~v1r1111nnlJtlmnLLv1,i 

vi1uo1J1UU1Jl'fi ,hnatJ"1mLv1,i i,iw1m~uaJ 

Ambient Air Quality 

u'lnmhJL'iuuu11,1:1nuL01!J ,-,~~ 1 .i1ulllJ1U!J1Jl11 .i1tnutll11nLLlil~ '1JM1vl1<!J0J 

UTM (WGS84) 47P 0735501 E, 1433552 N 

February 15,22, 2016 

Mr.Metikrai Somton (Personnel of Environment Research & Technology Co., Ltd.) 

NOx Chemiluminescence Analyzer Horiba Model APNA-360CE Serial Number 8517870102 

ASCO?O-NOx-2559 Report Date March 3, 2016 

Result (ppm} 
Interval Time Feb 15-16, 16 Feb 16-17, 16 Feb 17-18, 16 Feb 18-19, 16 

NO NO, NOx NO NO, NOx NO NO, NOx NO NO, NOx 
11 :00 - 12:00 0.0032 0.0044 0.0076 0.0017 0.0028 0.0045 0.0111 0.0138 0.0249 0.0156 0.0182 0.0338 
12:00 - 13:00 0.0050 0.0093 0.0143 0.0024 0.0047 0.0071 0.0081 0.0116 0.0197 0.0057 0.0100 0.0157 
13:00 - 14:00 0.0033 0.0075 0.0108 o.oiffg-· ··0-:-0035 0.0054 0.0044 0.0068 0.0112 0.0043 0.0083 0.0126 
14:00-15:00 0.0023 0.0049 0.0072 0.0017 0.0023 0.0040 0.0040 0.0058 0.0098 0.0039 0.0060 0.0099 
15:00 - 16:00 0.0057 0.0156 0.0213 0.0058 0.0100 0.0158 0.0040 0.0056 0.0096 0.0060 0.0104 0.0164 
16:00 - 17:00 0.0058 0.0132 0.0190 0.0049 0.0077 0.0126 0.0086 0.0092 0.0178 0.0374 0.0095 0.0469 
17:00 - 18:00 0.0049 0.0140 0.0189 0.0045 0.0089 0.0134 0.0034 0.0094 0.0128 0.0029 0.0067 0.0096 
18:00 - 19:00 0.0039 0.0120 0.0159 0.0032 0.0070 0.0102 0.0041 0.0159 0.0200 0.0025 0.0071 0.0096 
19:00 - 20:00 0.0025 0.0061 0.0086 0.0077 0.0113 0.0190 0.0042 0.0155 0.0197 0.0026 0.0085 0.0111 
20:00 - 21:00 0.0022 0.0039 0.0061 0.0135 0.0145 0.0280 0.0033 0.0103 0.0136 0.0037 0.0130 0.0167 
2 I :00 - 22:00 0.0027 0.0060 0.0087 0.0304 0.0189 0.0493 0.0030 0.0084 0.0114 0.0058 0.0207 0.0265 
22:00 - 23:00 0.0047 0.0122 0.0169 0.0144 0.0173 0.0317 0.0030 0.0074 0.0104 0.0053 0.0174 0.0227 
23:00 - 24:00 0.0029 0.0061 0.0090 0.0082 0.0141 0.0223 0.0030 0.0078 0.0108 0.0044 0.0109 0.0153 
00:00 - 0 l :00 0.0038 0.0069 0.0107 0.0093 0.0150 0.0243 0.0034 0.0096 .0.0130 0.0053 0.0120 0.0173 
01 :00 - 02:00 0.0047 0.0093 0.0140 0.0071 0.0113 0.0184 0.0072 0.0161 0.0233 0.0036 0.0093 0.0129 
02:00 - 03:00 0.0052 0.0116 0.0168 0.0093 0.0126 0.0219 0.0058 0.0129 0.0187 0.0035 0.0094 0.0129 
03:00 - 04:00 0.0067 0.0118 0.0185 0.0088 0.0143 0.0231 0.0052 0.0112 0.0164 0.0044 0.0101 --0:-0145 

04 :00 - 05:00 0.0049 0.0095 0.0144 0.0085 0.0114 0.0199 0.0039 0.0090 0.0129 0.0044 0.0092 0.0136 
05:00 - 06:00 0.0037 0.0072 0.0109 0.0102 0.0122 0.0224 0.0088 0.0125 0.0213 0.0041 0.0090 0.0131 
06:00 - 07:00 0.0147 0.0082 0.0229 0.0353 0.0156 0.0509 0.0184 0.0187 0.0371 0.0255 0.0130 0.0385 
07:00 - 08:00 0.0147 0.0090 0.0237 0.0710 0.0181 -0.0891 0.0488 0.0223 0.0711 0.0473 0.0184 0.0657 
08:00 - 09:00 0.0265 0.0147 0.0412 0.0722 0.0195 0.0917 0.0516 0.0222 0.0738 0.0765 0.0220 0.0985 
09:00 - 10:00 0.0070 0.0089 0.0159 0.0405 0.0197 0.0602 0.0339 0.0265 0.0604 0.0077 0.0116 0.0193 
10:00- I 1:00 0.0042 0.0051 0.0093 0.0164 0.0151 0.0315 0.0090 0.0158 0.0248 0.0051 0.0112 0.0163 

24 Hours Averae:e 0.0061 0.0091 0.0152 0.0162 0.0120 0.0282 0.0108 0.0127 0.0235 0.0120 0.0117 0.0237 
1 Hour Maximum 0.0265 0.0156 0.0412 0.0722 0.0197 0.0917 0,0516 0.0265 0.0738 0.0765 0.0220 0.0985 

Remark: 1/ Notification of National Environmental Board, No.10, B,E.2538 {1995), published in the Royal Government Gazette No.112 Part 52 dated May 25, 8.E.2538 
(1995), Notification No.28, B.E.2550 (2007), published in tile Royal Government Gazette No.124 Special Part 58D dated May 14, B.E.2550 (2007) nnd 
Notification No,33, B.E.2552 (2009), published in the Royal Government Gazette No.126 Sptcial Part 1140 dated August 14, B.E,2552 (2009), under the 
Enhancement and Conservation of National Environmental Quality Act 8.E.2535 (1992). 

W Kl1"-(Ms. Wassana Khunngoen) 

I 
Promchai) 

Analyst No.1-099-~-4849 , " , "''" Lab. Supervisor No.1-099-!1-2414 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Environment Research & Technology Company Limited 
25/ 1 13- 1 14 Moo 6 Soi Chinaket 1, Ngamwonf;\van Road, 

Toougsonghong, Laksi, Bangkok I 021 0 
Tel. 0-2954-7745-6 Fax 0-2954-7747 

E~mail : envi@enviresearch.co.th 
w,vw.enviresearch.co.th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., Ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng l<um, Bangkok 10230 

Lfl1Jn1111J't1•/vht.1,nnll\ilJ1tti{11~f!,\l~<ila111mrnt.l"1nllvlJ 

vhumrnrn1Jm Ei1l11vt.lo,ml<ilJ ilJ\\'lm~LJOJ 

Ambient Air Quality 

u111rnhJl1uwu1iunmvw ;i~~ 1 vi1rnw1uu1Jn1 01lnut.la1nu\ilJ ii'J111mau.JJ 

UTM (WGS84) 47P 0735501 E, 1433552 N 

February 15-22, 2016 

Mr.Metlkrai Somton (Personnel of Environment Research & Technology Co., Lid.) 

NOx Chemiluminescence Analyzer Horiba Model APNA-360CE Serial Number 8517870102 

ASC070-NOx-2559 Report Date March 3, 2016 

Result (ppm) 
Interval Time Feb 19-20, 16 Feb 20-21, 16 Feb 21-22, 16 Standard ti 

NO NO, NOx NO NO, NOx NO NO, NOx 
11:00- 12:00 0.0049 0.0143 0.0192 0.0019 0.0030 0.0049 0.0027 0.0042 0.0069 
12:00 - 13:00 0.0049 0.0114 0.0163 0.0017 0.0031 0.0048 0.0018 0.0023 0.0041 

-· 
13:00 - 14:00 0.0026 0.0084 0.0110 0.0016 0.0027 0.0043 0.0015 0.0026 0.0041 
14:00 - 15:00 0.0049 0.0139 0.0188 0.0021 0.0050 0.0071 0.0013 0.0021 0.0034 
15:00- 16:00 0.0059 0.0094 __ 0.0153 0.0023 0.0066 0.0089 0.0013 0.0018 0.0031 
16:00-17:00 0.0029 0.0070 0:0099- .. 0.0018 0.0038 0.0056 0.0014 0.0017 0.0031 
17:00- 18:00 0.0017 0.0035 0.0052 0.0038 0.0116 0.0154 0.0014 0.0020 0.0034 
18:00- 19:00 0.0019 0.0032 0.0051 0.0031 0.0101 0.0132 0.0014 0.0016 0.0030 
19:00 - 20:00 0.0016 0.0032 0.0048 0.0024 0.0062 0.0086 0.0014 0.0013 0.0027 
20:00 - 21 :00 0.0018 0.0038 0.0056 0.0017 0.0027 0.0044 0.0016 0.0020 0.0036 
21:00-22:00 0.0023 0.0054 0.0077 0.0018 0.0040 0.0058 0.0023 0.0065 0.0088 
22:00 - 23:00 0.0029 · 0.0085 0.0114 0.0034 0.0105 0.0139 0.0064 0.0137 0.0201 
23:00 - 24:00 0.0057 0.0147 0.0204 0.0035 0.0100 0.0135 0.0146 0.0212 0.0358 
00:00 - 01:00 0.0044 0.0126 0.0170 0.0031 0.0072 0.0103 0.0077 0.0158 0.0235 
01 :00 - 02:00 0.0048- 0.0103 0.0151 0.0027 0.0062 0.0089 0.0039 0.0102 0.0141 --· 
02:00 - 03:00 0.0078 0.0124 0.0202 0.0025 0.0054 0.0079 0.0028 0.0060 0.0088 
03:00 - 04:00 0.0029 0.0058 0.0087 0.0032 0.0066 0.0098 0.0023 0.0045 0.0068 
04 :00 - 05:00 0.0043 0.0073 0.0116 0.0047 0.0073 0.0120 0.0023 0.0048 0.0071 
05:00 - 06:00 0.0059 0.0073 _ 0.0132 ___ 0.0052 0.0084 0.0136 0.0033 0.0060 0.0093 

--•6:00 - 07:00 0.0103 0.0121 0.0224 -0.0072 . 0.0111 0.0183 0.0030 0.0056 0.0086 
07:00 - 08:00 0.0163 0.0154 0.031'7- ·o-:ms2- 0.0160 0.0312 0.0065 0.0094 0.0159 •-· 
08:00 - 09:00 0.0019 0.0221 0.0240 0.0217 0.0186 0.0403 0.0225 0.0120 0.0345 
09:00 - 10:00 o~ooss- 0.0119- -0.0l?'f -0:0130· 0.0162 0.0292 0.0035 0.0057 0.0092 
10:00-11:00 0.0019 0.0022 0.0041 0.0026 0.0065 0.0091 0.0051 0.0105 0.0156 

24 Hours Averae:e 0.0046 0.0094 0.0140 0.0047 0.0079 0.0126 0,0043 0.0064 0.0107 
1 Hour Maximum 0.0163 0.0221 0,0317 0.0217 0.0186 0.0403 0,0225 0.0212 0.0358 NO, $0.17 

Remark : 11 Notification of National Environmental Board, No. IO, O.E,2538 (1995), published in the Royal Government Gazette No, 112 Part 52 dated May 25, 8.E.2538 
{1995), Notification No.28, B,E,2550 (2007), published in the Royal Government Gazette No.124 Special Part 580 dated May 14, B.E.2550 (2007) and 
Notification No.33, B.E.2552 (2009), published in U1e Roya.I Government Gazette No.126 Special Part 114D dated August 14, B.E.2552 (2009), m1der the 
Enhancement and Conservatio11 of National Environmental Quality Act B.E.2535 ( 1992). 

W Khu-
(Ms.Wassana Khunngoen) 

) 

I 
(Ms.Panicha Promchai) 

Analyst No.1-099-il-4849 
l .• l;»1~ror~ H":..:1~h11·d r,·u, )-n•,HJ 

Lab. Supervisor No.1-099-!l-2414 

DO NOT COPY PAR11AI, OF nus ANALYSIS REPOl?T WITHOUT OFFICIAL APPROVAL 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Interval Time 
Feb 15-16, 16 

11:00 - 12:00 0.0019 

------12:00 - 13:00 0.0038 
13:00 14:00 0.0039 
14:00 - 15:00 0.0031 
15:00 - 16:00 0.0065 
16:00-17:00 0.0035 
17:00 - 18:00 0.0048 
18:00 - 19:00 0.0044 
19:00 - 20:00 0.0026 ... 
20:00-21:00 0.0019 
21:00 - 22:00 0.0017 
22:00 - 23:00 0.0016 
23:00 - 24:00 0.0016 
00:00 - 01:00 0.0015 
01 :00 - 02:00 0.0015 
02:00 - 03:00 0.0015 
03:00 - 04:00 0.0015 
04 :00 - 05:00 0.0015 
05:00 - 06:00 0.0015 
06:00 - 07:00 0.0015 
07:00 - 08:00 0.0016 
08:00 - 09:00 0.0016 
09:00 - 10:00 0.0016 
10:00 - 11:00 0.0018 

24 Hours Averae-e 0.0024 
1 Hour Maximum 0.0065 

Envh-onment Research & Technology Company Limited 
25/ 113-1 14 Moo 6 Soi Chinaket 1, Ngnnnvon!:,'Watl Road, 

Toongsonghong, Laksi, Bangkok 10210 
Tel. 0-2954-7745-6 F,x 0-2954-774 7 

E-mail: envi@enviresearch.co.th 
www.enviresearch.co.th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., Lid. 

151 Nuan Chan Road, Nuan Chan, Bueng Kum, Bangkok 10230 

lm-m1,l 1J 'l 1li'ht.lo1ml<ilJ t111~11 ~ff,11~v1.i111nn1Jt.lo, nll\ilJ 

~7UolJ7ULl1JYi1 ,illnot.1,nml\ilJ il'1\\'l\il1ZLJOJ 

Ambient Air Quality 

u~nmhJl1!J\llJ7H3.J1Ul\il!J mjfi 1 vi1rnunuu1Jm .i1lnot.l,nmullo i!Jll'l\il1~ua,1 

UTM (WGS84) 47P 0735501 ~. 1433552 N 

February 15-22, 2016 

Mr.Mellkrai Somton (Personnel of Environment Research & Tecl1nology Co., Ltd.) 

so, UV-Fluorescence Analyzer Horiba Model APSA-370 Serial Number E5KBWB08 

ASC070-S02-2559 Report Date Marcl1 3, 2016 

Result SO, (ppm) 
Feb 16-17, 16 Feb 17-18, 16 Feb 18-19, 16 Feb 19-20, 16 Feb 20-21, 16 Feb 21-22, 16 

0.0019 0.0019 0.0026 0.0053 0.0021 0.0019 
0.0020 0.0020 0.0024 0.0064 0.0023 0.0022 
0.0020 0.0020 0.0022 0.0060 0.0023 0.0023 
0.0021 ----- 0.0020 0.0021 0.0042 0.0031 0.0021 
0.0018 0.0020 0.0021 0.0026 0.0047 0.0021 
0.0016 0.0019 0.0021 0.0022 0.0026 0.0020 
0.0015 ----•.oo2:s-· 0,0021 0.0020 0.0053 0.0020 
0.0015 0.0043 0.0027 0.0021 -- 0.0045 0.0019 
0.0015 0.0045 0.0024 0.0019 0.0025 0.0018 
0.0016 0.0025 0.0020 0.0017 0.0019 0.0017 
0.0016 0.0018 0.0017 0.0016 0.0017 0.0018 
0.0015 0.0016 0.0016 0.0016 0.0018 0.0019 
0.0015 0.0016 0.0016 0.0017 0.0019 0.0019 
0.0015 0.0016 0.0016. 0.0016 0.0018 0.0018 
0.0015 0.0015 0.0015 0.0016 0.0017 0.0018 
0.0015 0.0015 0.0015 0.0016 0.0016 0.0018 
0.0015 0.0015 0.0015 0.0015 0.0016 0.0017 
0.0015 0.0015 0.0015 0.0015 0.0016 0.0016 
0.0015 0.0015 0.0015 0.0015 0.0016 0.0016 
0.0016 0.0015 0.0016 0.0016 0.0016 0.0016 
0.0017 0.0016 0.0016 0.0016 0.0016 0.0016 
0.0018 0.0017 0.0018 0.0016 0.0017 0.0017 
0.0017 0.0017 0.0017 0.0016 0.0017 0.0019 
0.0018 0.0021 0.0034 0.0019 0.0018 0.0057 
0.0017 0.0020 0,0020 0,0024 0.0023 0.0020 
0,0021 0.0045 0.0034 0.0064 0.0053 0.0057 

Standard 

0.12 11 

mu.rk, 
0.302 I 

Notification of National Enviroruncnlal Board, No.IO, B.E.2538 (1995), published in Lhe Royal Government Gazette No,112 Part 52 dated May 25, B.E.2538 
(1995) and Notification No.24, B.E.2547 (2004), published in the Royal Government Gazette No.121 Special Part 1040 dated September 22, B.E.2547 
(2004), under the Enhancement and Conservation of Nationn.! Environmental Quality Act B.E.2535 (1992), 

1
/ Notilication of National Environmental Board, No.12, 8.E,2538 (1995), published in the Royal Government Gazette No, 112 Special Part 27D dated July 13, 

B.E,2538 (1995) p.nd Notification No.21, B.E.2544 (2001), published in the Royal Government Gazette No.ll8 Special Part 39D dated April 30, B.E.2544 
(2001), under the Enhancement and Conservation of NationuJ Environmental Quality Act B.E.2535 ( 1992). 

w 
(Ms.Wassana 

Analyst No.1-099-\1-4849 
t "·~ 

I~ 
(Ms.Panicha Promchai) 

Lab. Supervisor No.1-099-Yl-2414 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Environment Research & Technology Company Limited 
25/ l 13- 1 1 4 Moo 6 Soi Chiuaket 1, Ngmnwongwan Road, 

Toongsoughong, Laksi, Bangkok 1 021 0 
Tel. 0-2954-7745-6 Fax 0-2954-7747 

E-mail : envi@1enviresem·ch.co.th 
w,vw.envircsearch.co.th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., Lid. 

151 Nuan Chan Road, Nuan Chan, Bueng Kum, Bangkok 10230 

T,mn111,.1lli'htl~1nLLv1Jt\\-vl11~ff111~v1ITT~nmJ1fo1rnLv1• 

vi1u«anum.w1 ii1Lnotl«1rnLv1J \JJ~1v11~Llil• 

Ambient Air Quality 

u'i11mh~1'im1u11-UJ11Jlli1U \!~~ 1 ohu«muu1~w1 .i1wotl~1nlllil~ \JJ\!11i11<UeJJ 

UTM (WGS84) 47P 0735501 E, 1433552 N 

February 15-22, 2016 

Mr.Metikral Somton (Personnel of Environment Research & Technology Co., ltd.) 

CO NDIR Analyzer Horiba Model APMA-370 Serial Number JHG8PWA8 

ASC070-CO-2559 Report Date March 3, 2016 

Result CO (ppm) 

Interval Time Feb 15-16, 16 Feb 16-17, 16 Feb 17-18, 16 Feb 18-19, 16 Feb 19-20, 16 Feb 20-21, 16 Feb 21-22, 16 Standardl/ 
1 hr Ave: 8 hr Avg 1 hr Avg 8 hr Avg l hr Ave B hr Avg 1 hr Avg 8 hr Av g 1 hr Avg 8 hr Avg 1 hr Av g 8 hr Avg 1 hr Avg 8 hr Avg 

11:00 - 12:00 0.4 - 0.3 - 0.5 0.6 0.6 0.4 - 0.4 
12:00 - 13:00 0.4 - 0.3 0.6 0.6 - 0.5 0.5 0.4 -.. 
13:00- 14:00 0.4 0.3 - 0.6 0.6 - 0.5 0.5 0.4 -
14:00 - 15:00 0.4 0.3 0.6 0.6 0.5 0.5 0.3 
15:00- 16:00 0.3 0.4 0.6 0.6 0.5 - 0.5 0.3 
16:00 - 17:00 0.4 0.3 . 0.6 . 0.6 0.5 0.4 0.3 -
17:00- 18:00 0.4 0.4 0.5 - 0.5 0.5 0.5 - 0.3 
18:00- 19:00 0.3 0.4 0.3 ·o.3 0.5 0.6 0.5 0.6 0.5 0.5 0.5 0.5 0.3 0.3 
19:00 - 20:00 0.3 0.4 0.4 0.3 0.6 0.6 0.6 0.6 0.5 0.5 0.4 0.5 0.3 0.3 
20:00 - 2 I :00 0.3 0.4 0.4 0.4 0.6 0.6 0.7 0.6 0.5 0.5 0.4 0.5 0.3 0.3 
2 I :00 - 22:00 0.3 0.3 0.6 0.4 0.5 0.6 0.7 0.6 0.5 0.5 0.4 0.5 0.3 0.3 
22:00 - 23:00 0.4 0.3 0.5 0.4 0.5 0.6 0.6 0.6 0.5 0.5 0.5 0.5 0.4 0.3 
23:00 - 24:00 0.3 0.3 0.5 0.4 0.6 0.6 0.6 0.6 0.6 0.5 0.5 0.5 0.5 0.3 
00:00 - 0 I :00 0.3 0.3 0.5 0.5 0.6 0.6 0.6 0.6 0.5 0.5 0.4 0.5 0.4 0.4 
0 I :00 - 02:00 0.4 0.3 0.4 0.5 0.6 0.6 0.6 0.6 0.5 0.5 0.4 0.4 0.4 0.4 
02:00 - 03:00 0.4 0.3 0.5 0.5 0.6 0.6 0.6 0.6 0.5 0.5 0.4 0.4 0.4 0.4 
03:00 - 04:00 0.4 0.4 0.5 0.5 0.6 0.6 0.6 0.6 0.5 0.5 0.4 0.4 0.4 0.4 
04:00 - 05:00 0.4 0.4 0.4 0.5 0.6 0.6 0.6 0.6 0.5 0.5 0.4 0.4 0.4 0.4 
05:00 - 06:00 0.4 0.4 0.5 0.5 0.5 0.6 0.6 0.6 0.5 0.5 0.4 0.4 0.4 0.4 
06:00 07:00 0.4 0.4 0.6 0.5 0.6 0.6 0.7 0.6 0.5 0.5 0.4 0.4 0.4 0.4 
07:00 - 08:00 0.4 0.4 0.7 0.5 0.8 0.6 0.8 0.6 0.5 0.5 0.5 0.4 0.5 0.4 
08:00 - 09:00 0.6 0.4 0.8 0.6 0.9 0.7 1.0 0.7 0.6 0.5 0.6 0.4 0.6 0.4 
09:00 - I 0:00 0.4 0.4 0.6 0.6 0.8 0.7 0.6 0.7 0.5 0.5 0.5 0.5 0.4 0.4 
I 0:00 - 11 :00 0.3 0.4 0.4 0.6 0.6- 0.7 0.5 0.7 0.4 0.5 0.4 0.5 0.4 0.4 

24 Hours Averaue 0.4 0.4 0.6 0.6 0.5 - 0.5 0.4 
1 Hour Maximum 0.6 0.8 0.9 1.0 0.6 - 0.6 0.6 30 

8 Hours Maximum 0.4 0.6 0.7 0.7 0.5 0.5 0.4 9 
Remark: 1/ Notificution of National Environmental Board, No.IO, B.E.2538 (1995), published in the Royal Government Gazette No.112 Part 52 dated May 25, B.E.2538 

{1995), under the Enhancement and Conservation of National Environmental Quality Act B,E.2535 {1992). 

w nµ_ -----~-....... 

( . 
(Ms.Wassana Khunngocn) 

Analyst No.1-099-'il-4849 
1 

Lv!,ar.!11,, \ 1~q;i,1~•,,·d 1''11. J-ll'I'/ 

(Ms.Panicha Promchai) 

Lab. Supervisor No.1-099-fl-2414 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Reported Number 

Environment Research & Technolo&ry Company Limited 
2 5 / l 1 3 - 1 1 4 Moo 6 Soi Chinaket 1, Ngamwont,1'\van Road, 

Toongsonghong, Laksi 1 Bangkok 1 021 0 
Tel. 0-2954-7745-6 Fa.x 0-295'1-7747 

E-mail : cnvi@lcnvirese,u·ch.co.th 
www.enviresearch.co.th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., Ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng Kum, Bangkok 10230 

1~1-m11T1.'\1lvhtlfl1nLL1i1•l1l\{11~f(11l~Ylff1~n111JUfi1nLLYIJ 

vi1Ufi1J1uu1wn 1i1Lnmfo1nu,u irn-i"m~uilJ 

u'iL1ml1JL;uuu1mJ1ULlilU 11~~ 1 oi1uamuu1Jw1 li1Lnotla1nL1\ilJ \JJ111msuilJ 

UTM (WGS84) 47P 0735501 E, 1433552 N 

February 15-22, 2016 

Mr.Metikrai Somton (Personnel of Environment Research & Technology Co., Ltd.) 

WDC041/2559 

~ 
Feb 15-16, 16 Feb 16-17, 16 Feb 17-18, 16 Feb 18-19 16 Feb 19-20, 16 Feb 20-21, 16 Feb 21-22 16 

Ti ws WD ws WD ws WD 
11:00- 12:00 <0 4 Calm 0.4 SE 0.4 NNE 
12:00 - 13:00 0.4 SSE ·-;:o--::i'-- Calm 0.4 

... 
E 

13:00 - 14:00 0.4 SSE 0.4 SSW 0.4 E 
14:00-15:00 0.9 SE 1.8 SSE 0.4 ENE 
15:00- 16:00 0.9 s 0.4 E 0.4 ESE 
16:00- 17:00 0.4 WNW <0.4 Calm <0.4 Calm -· 
17:00 - 18:00 0.4 SSW <0.4 Calm 0.4 SW 
18:00- 19:00 0.4 s <0.4 Calm 0.4 SSW 
19:00 - 20:00 0.4 SSW <0.4 Calm <0.4 Calm 
20:00 - 21:00 <0.4 Calm <0.4 Calm <0.4 Calm 
21 :00 - 22:00 <0.4 Calm <0.4 Calm <0.4 Calm --
22:00 - 23:00 <0.4 Calm <0.4 Calm <0.4 Calm 
23:00 - 24:00 <0.4 Calm <0 4 C'olm <0."4 Calm 
00:00 - 01:00 <0.4 Calm <04 :aim <0.4 Calm 
01:00 02:00 <0.4 Calm <0.4 Calm <0.4 Calm 
02:00~ 03:00 <0.4 Calm <0.4 :aim <0.4 Calm 
03:00 - 04:00 <0.4 Calm <0.4 C'nlm <0.4 Calm 
04:00 - 05:00 <0.4 Calm <0.4 Calm <0.4 Calm 
05:00 - 06:00 <0.4 Ca~n <0.4 Calm <0 4 Calm 
06:00 - 07:00 <0.4-- Calm <0.4 Calm <0 4 Calm 
07:00 - 08:00 <0.4 Calm <0.4 Calm <0.4 Calm 
08:00 09:00 <0.4 Calm <0.4 Calm <0,4 Calm 
09:00 ~ 10:00 <0:4 Calm <0.4 Calm <0.4 Calm 
10:00- 11:00 0.4 SE 0.4 N <0.4 Calm 

Remark : 1. WS "' Wind Speed (m/ s) 
2. WO .. Wind Direction 
3. Height of wind vane and anemometer above ground 10 meters. 

W KL_ 
(Ms.Wassana Khunngoen) 

Analyst No.1-099-11-4849 

WS WD 
<0.4 Calm 
0.4 E 
0.4 ENE 
0.4 E 
<0.4 Calm 
0.4 WNW 
0.4 SSW 
<0.4 Calm 
<0.4 Catm 
<0.4 Calm 
<0.4 Calm 
<0.4 Calm 
<0.4 Calm 
<0.4 Calm 
<0.4 Calm 
<0.4 Calm 
<0.4 Calm 
<0.4 Calm 
<0.4 Calm 
<0.4 Calm 
<0.4 Calm 
<0.4 Calm 
<0.4 Calm 
<0.4 Calm 

ws WD 
0.4 SE 
0.4 s 
0.4 s 
<0.4 Calm 
0.4 SW 
0.4 SSW 
0.4 SSW 
<0.4 Calm 
<0.4 Calm 
<0.4 Calm 
<0.4 Calm 
<0.4 Calm 
<0.4 Calm 
<0.4 Calm 
<0.4 Calm 
<0.4 Calm 
<0.4 Calm 
<0.4 Calm 
<0.4 Calm 
<0.4 Calm 
<0.4 Calm 
<0.4 Calm 
<0.4 Calm 
0.4 SE 

ws WD ws WD 
0.4 s <0.4 Calm 
0.9 SSW 0.9 SE 
0.4 SE 0.9 SE 
0.9 SE 1.3 SE 
1.3 SE 1.3 SE 
0.9 SE 1.3 ·ss"E 
0.9 SE 0.9 s 
0.4 SSW 0.4 s 
<0.4 Calm <0.4 Calm 
<0.4 Calm <0.4 Calm 
<0.4 Calm <0.4 'olm 

<0.4 Calm <0.4 C'.alm 

<0.4 Calm <0.4 Calm 
<0.4 Calm <0.4 Calm 
<0.4 Calm <0.4 Calm 
<0.4 Calm <0.4 Calm 
<0.4 Calm <0.4 Calm 
<0.4 Calm <0.4 Calm 
<0.4 Calm <0.4 Calm 
<0.4 Calm <0.4 Calm 
<0.4 Calm <0.4 Calm 
<0.4 Calm <0.4 Calm 
<0.4 Calm <0.4 :aim 

0.4 SE 0.4 SE 

'---, I 17/Yc./..,,v-------­
Promchai) 

Lab. Supervisor No.1-099-fl-2414 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Reported Number 

Wind Direction 

N 

NNE 

NE 

ENE 

E 

ESE 

SE 

SSE 

s 
SSW 

SW 

WSW 

w 
WNW 

NW 

NNW 

Calm 

Environment Research & Technology Company Limited 
25/ 1 1 3- 1 14 Moo 6 Soi Chinaket 1, Ngarnwon!:,rwan Road, 

Toongsonghong, Laksi, Bangkok 10210 
Tel. 0-2954-7745-6 Fax 0-2954-7747 

E-mail : envi@enviresearch.co.tli 
www.cnviresearch.co.tb 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., Ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng Kum, Bangkok 10230 

tmJn11hv'hli'hi.lfl1n 11v1J 1,11'111 ~ ff1HQ!lff7\\mwtlfl1m1v1J 

vi11JfllJ11JLJ1J\'11 ii11nui.lfl1m1v1J ilJ\\1!11~LJDJ 

u'lnmT1J1'iamY1mnmow ll~fi 1 ohmu111JLJ7JVi1 .i11n.itl,nmllilJ ilJ"H1lil1<LJuJ 

UTM (WGS84) 47P 0735501 E, 1433552 N 

February 15-22, 2016 

Mr.Metikral Somlon (Personnel of Envlronmenl Research & Technology Co., Ltd.) 

WDC041/2559 

Percentage frequency of wind in each speed and direction 
0.4-1.1 1.1-2.1 2,1-3.1 3.1-4.1 >4.1 

0.59524 0.00000 0.00000 0.00000 0.00000 

0.59524 0.00000 0.00000 0.00000 0.00000 
···-'" -·-- ·------- ---

0.00000 0.00000 0.00000 0.00000 0.00000 
----

1.19048 0.00000 0.00000 0.00000 0.00000 

2.97619 0.00000 0.00000 0.00000 0.00000 

0.59524 0.00000 0.00000 0.00000 0.00000 

7.73810 1.78571 0.00000 0.00000 0.00000 
----· 

1.19048 1.19048 0.00000 0.00000 0.00000 
... 

4.16667 0.00000 0.00000 0.00000 0.00000 

5.35714 0.00000 0.00000 0.00000 0.00000 

1.19048 0.00000 0.00000 0.00000 0.00000 

0.00000 0.00000 0.00000 0.00000 0.00000 

0.00000 0.00000 0.00000 0.00000 0.00000 

1.19048 0.00000 0.00000 0.00000 0.00000 

0.00000 0.00000 0.00000 0.00000 0.00000 

0.00000 0.00000 0.00000 0.00000 0.00000 

70.23810 

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT W/11/0UT OFFICIAL APPROVAi, 
REPORT ANALYSIS REFERS TO SUHMlT'I'ED SAMPLE (SJ ONLY 
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Total 

0,59524 

0.59524 

0,00000 

1.19048 

2.97619 

0.59524 

9.52381 

2.38095 

4.16667 

5.35714 

1.19048 

0.00000 

0,00000 

1.19048 

0.00000 

0.00000 

F-RP-007 Rev. 00, April 30, 2009 

Customer Name 

Project Name 

Measured Point 

Measured Date 

Reported Number 

Euvironmenl Research & Teclmok)!:,')' Company Llxu.ited 
25/ l I 3- 1 14 1\foo 6 Soi Chinali:et l, Ngamwongwan Road, 

Toongsonghong, Laksi, Bangkok 1 021 0 
Tel. 0-2954-7745-6 Fax 0-2954-7747 

E-mail : euvi@1cnvfresearch.co.th 
www.enviresearch.co.th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., Ltd. 

hmn11 t 1J 'lvliihi.lft1n11v1J ht 1'111~irn1~v1N1V1nmJi.l~1 m1.iJ 

u'lnml1Jt'im,u1m11mv1u mjfi 1 .i1u~muu1J1·11 ,h1n.ii.l~1nulilJ ilJ"H1lil1su.iJ 

February 15-22, 2016 

WDC041 /2559 

-, 
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'· , 

, 

WIND SPEED 
(mis) 

>:; 4.1 

3.1- 4.1 

2.1 • 3.1 

1.\ - 2.1 

0.4- 1.1 

Calms:70.24% 
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REPORT ANALYSIS REFERS TO SUBMITTED SAMPLE (SJ ONLY 

Page 3/3 

F-RP-007 Rev. 00, April 30, 2009 



WESTERN COMMUNITY OF THE PROJECT SITE, VILLAGE NO. 5, 
MAP YANG PHON SUB-DISTRICT 

  



Customer Name 

Address 

Project Name 

Project Location 

Sampling Source 

Sampling Point 

GPS. Coordinate 

Sampling Date 

Sampling Time 

Sampling Method 

Sample Condition 

Sampling By 

Parameter 

Total Suspended 
Particulate (TSP) 

24 Hours Averan-e 
Particulate Size Less 

Than 10 Micron (PM 10) 
24 Hours Avera"e 

Environment Research & Technology Company Limited 
25/ 1 13-114 Moo 6 Soi Chinahet 1, Ngamwongwan Road, 

Toongsonghoug, Laksi, Bangkok 102 1 0 
Tel. 0-2954-7745-6 Fax 0-2954-7747 

E-mllil : cuvi@cnviresearch.co.th 
'\Y\V\\'.enviresearch.co.th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., Ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng Kum, Bangkok 10230 

Tm,111111, 11~vh1J~1mLv1, 111 vln flff111~11irmnrnJ1J~1mLv1, 

.i1u~m1m1,w1 .i1Lnmfo1mLv1J i,111v11cuo, 

Ambient Air Quality 

1JiL1lll"J!3lTIUi;J7UYJi'lOlZ'lUOln'!JIHTlil"l,n1"i u~fl 5 1R1IJ<l3J11JtJ'Hl-'l"l 8'llllEllhnnuoi, ~v\l'lfil"iZ!lllv 

UTM (WGS84) 47P 0732002 E, 1432898 N 

February 13-20, 2016 Analysis No. AB238/255~ 

12:25 

U.S. EPA 40 CFR Part 50 

Good 

Received Date 

Analytical Date 

Report Date 

February 23, 2016 

February 23-29, 2016 

March 2, 2016 

Mr.Metikrai Somton (Personnel of Environment Research & Technology Co., Lid.) 

Result 
Unit Method of Analysis 

Ftbl.3-1~16 Fml415,16 Ftb 15-16, 16 Ftbl.6-17,16 Ft:bl7-~16 FdiliH9,16 Ftbl')3),16 

Hi-Volume, 
mg/m' Gravimetric Meti1od 

0.062 0.091 0.110 0.082 0.093 0.095 0.094 

PMl0 Size Selective, 
mg/m3 1-Ii~Volume, 

Gravimetric Method 
0.037 0.049 0.065 0.041 0.060 0.058 0.057 

Standwdl/ 

0.330 

-·---

0.120 

Rcmurk: 11 Notification of National Environmental Board, No.IO, 8.E.2538 (1995), published in the Royal Government Gnu:ttc No.112 Part 52 dated Moy 25, B,E.2538 
(1995) und Notification No,24, B.E.2547 {2004), published in the Royal Government Gazette No.121 Special Part 1040 dated September 22, 8.E.2547 
(2004), under tJ1e Enliancement and Conservation of National Environmental Quality Act B.E.2535 (1992). 

~ 
~--',7 

;{/ 4 
(Ms.Ramita Taengthai) 

Analyst No.1-099-~-2416 

Promchai) 

Lab. Supervisor No.1-099-11-2414 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Environment Resc:arch & Technology Company Limited 
25/113-114 Moo 6 Soi Chinaket 1, Ng.unwong,van Roa<l, 

Toongsonghong, Laksi, Bangkok 10210 
Tel. 0-2954-7745-6 F<LX 0-2954-7747 

E-mail : envi@enviresearch.co.th 
www.eoviresearch.co.th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., Ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng f<um, Bangkok 10230 

1,mn.1 T 1J 'I vli'htlfl1nu,iJ h1 fl)\ fl«111~v1«11'1nmJtlH1nuv1J 

~1UflaJ7ULJ1Jl~1 S1ln<lUfl1nLlvlJ iJ1'11vl"iCLJflJ 

Ambient Air Quality 

u'h1m,i:JJ'IJui;\'111rir1v1~1it,in'lJBJl111rn111,~fl s oi1u.unuLJ1vl'l1 a1Ln0tJ,nmw1J ,1,w1v11euoJ 

UTM (WGS84) 47P 0732002 E, 1432898 N 

February 13-20, 2016 

Mr.Metikrai Somton (Personnel of Environment Research & Technology Co., Ltd.) 

NOx Chemiluminescence Analyzer API Model 200A Serial Number 1975 

ASC071-NOx-2559 Report Date March 3, 2016 

Result (ppm) 
Interval Time Feb 13-14, 16 Feb 14-15, 16 Feb 15-16, 16 Feb 16-17, 16 

NO NO, NOx NO NO, NOx NO NO, NOx NO NO, NOx 
12:00 - 13:00 0.0027 0.0063 0.0090 0.0021 0.0049 0.0070 0.0047 0.0066 0.0113 0.0025 0.0025 0.0050 
13:00 - 14:00 0.0022 0.0061 0.0083 0.0023 0.0042 0.0065 0.0021 0.0030 0.0051 0.0028 0.0042 0.0070 
14:00 - 15:00 0.0025 0.0090 --•.0115 0.0023 0.0038 0.0061 0.0022 0.0071 0.0093 0.0030 0.0043 0.0073 
15:00 - 16:00 0.0029 0.0115 0.0144 0.0027 0.0071 0.0098 0.0025 0.0063 0.0088 0.0025 0.0045 0.0070 
16:00 - 17:00 0.0026 0.0103 0.0129 0.0025 0.0046 0.0071 0.0029 0.0063 0.0092 0.0030 0.0068 0.0098 
17:00 - 18:00 0.0027 0.0083 0.0110 0.0024 0.0022 0.0046 0.0023 0.0031 0.0054 0.0024 0.0045 0.0069 

' 

18:00 - 19:00 0.0025 0.0046 0.0071 0.0028 0.0030 0.0058 0.0024 0.0027 0.0051 0.0026 0.0060 0.0086 
19:00 - 20:00 0.0025 0.0050 0.0075 0.0057 0.0042 0.0099 0.0024 0.0038 0.0062 0.0028 0.0058 0.0086 
20:00 - 21 :00 0.0028 0.0045 0.0073 0.0029 0.0038 0.0067 0.0024 0.0041 0.0065 0.0096 0.0100 0.0196 
21 :00 - 22:00 0.0030 0.0038 0.0068 0.0032 0.0036 0.0068 0.0027 n.0039 0.0066 0.0068 0.0073 0.0141 
22:00 - 23:00 · a:·0032-· 0.0044 0.0076 0.0032 0.0034 0.0066 0.0028 0.0043 0.0071 0.0078 0.0086 0,0164 
23:00 - 24:00 0.0055 0.0049 0.0104 0.0035 0.0031 0.0066 0.0029 0.0040 0.0069 0.0082 0.0072 0.0154 
00:00- 01:00 0.0040 0.0039 0.0079 0.0040 0.0028 0.0068 0.0033 0.0032 0.0065 0.0077 0.0067 0.0144 
01 :00 - 02:00 0.0041 0.0035 0.0076 0.0052 0.0023 0.0075 0.0040 0.0027 0.0067 0.0055 0.0064 0.0119 
02:00 - 03:00 0.0039 0.0034 0.0073 0.0062 0.0021 0.0083 0.0056 0.0020 0.0076 0,0058 0.0100 0.0158 
03:00 - 04:00 0.0040 0.0042 0.0082 0.0065 0.0024 0.0089 0.0049 0.0028 0.0077 0.0105 0.0072 0.0177 
04:00 - 05:00 0.0047 0.0033 0.0080 0.0060 0.0019 0.0079 0.0053 0.0024 0.0077 0.0129 0.0051 0.0180 
05:00 - 06:00 0.0056 0.0026 0.0082 0.0073 0.0023 0.0096 0.0066 0.0020 0.0086 0.0146 0.0043 0.0189 
06:00 - 07:00 0.0060 0.0030 0.0090 0.0085 0.0027 0.0112 0.0081 0.0020 0.0101 0.0279 0.0060 0.0339 
07:00 - 08:00 0.0068 0.0043 0.0111 0.0170 0.0050 0.0220 0.0118 0.0036 0.0154 0.0410 0.0120 0.0530 
08:00 - 09:00 0.0073 0.0087 0.0160 0.0107 0.0101 0.0208 0.0097 0.0076 0.0173 0.0128 0.0115 0.0243 
09:00 - 10:00 0.0033 0.0068 0.0101 0.0044 0.0078 0.0122 0.0036 0.0035 0.0071 0.0070 0.0080 0.0150 
10:00 - 11:00 0.0029 0.0072 0.0101 0.0029 0.0059 0.0088 0.0027 0.0029 0.0056 0.0038 0.0049 0.0087 
11:00 - 12:00 0.0165 0.0099 0.0264 0.0035 0.0073 0.0108 0.0026 0.0021 0.0047 0.0033 0.0042 0.0075 

24 Hours Average 0,0043 0.0058 0.0101 0.0049 0.0042 0.0091 0.0042 0.0038 0.0080 0,0086 0.0066 0.0152 
1 Hour Maximum 0.0165 0.0115 0.0264 0.0170 0.0101 0.0220 0.0118 0.0076 0.0173 0.0410 0.0120 0.0530 

Remark: 11 Notification of National Environmental Boa.rd, No.10, B.E.2538 {1995), published in t11e Royal Government Gazette No,112 Part 52 dated May 25, B.E,2538 
(1995), Notification No.28, B.E,2550 (2007), published in the Royal Government Gazette No.124 Special Part 58D dated May 14, RE.2550 (2007) and 
Notification No.33, B.E.2552 (2009), published in the Royal Government Gazette No.126 Special Part 114D dated August 14, 8,E.2552 {2009). under the 
Enhancement and Conservation of National Environmental Quality Act 8,E,2535 (1992). 

W KJ~_ 
(Ms.Wassana Khunngoen) 

j ~;,Jew' ,) 
(Ms.Panicha Promchai) .// 

Analyst No.1-099-'J-4849 )d/•!(j Lab. Supervisor No.1-099-11-2414 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Interval Time 

NO 
12:00 13:00 nnmo 
13:00 - 14:00 AnO?S 
14:00 - 15:00 0.0024 
15:00 - 16:00 0.0026 
16:00-17:00 0.0027 
17:00 - 18:00 0.0024 
18:00- 19:00 0.0026 
19:00 - 20:00 0.0027 
20:00 - 21 :00 0.0027 
21:00-22:00 0.0031 
22:00 - 23:00 0.0037 
23:00- 24:00 0.0043 
00:00 - 01 :00 0.0052 
01:00-02:00 0.0063 
02:00 - 03:00 0.0066 
03:00 - 04:00 0.0071 
04:00 05:00 0.0069 
05:00 - 06:00 0.0073 
06:00 - 07:00 0.0094 
07:00 - 08:00 0.0147 
08:00 - 09:00 fl/11?1 

09:00 - 10:00 f\M~1 

10:00 - 11 :00 -6iiiiii4 
11:00 - 12:00 0.0062 

24 Hours Averaee 0.0055 
1 Hour Maximum 0.0147 

Environment Research & Technology Company Limited 
25/ I 1 3- 1 1 4 Moo 6 Soi Chinaket 1, Ngamwongwan Road, 

Toongs.onghong, Laksi, Bangkok 1 021 0 
Tel. 0-2954-7745-6 Fax 0-2954-774 7 

E-mail: envi@envircscarch.co.th 
www .enviresearch.co, th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng Kum, Bangkok 10230 

l,11Jn11t 1J 11li111Jfl1nu.i, 111 ii1t ~,mt~.iff,l'lmrn1fo1mt.i, 

Yi,UfllJlULllJYn ii,Lnm.J,nmL.iJ \JJW1vl1WiJJ 

Ambient Air Quality 

u"inm'4mm1>11'11.iirlv1~1rn,1n"11uJf.i1Jn1111~~ 5 ohuflmuu1Jv11 .i,tnut!fl,nLLvlJ \JJ111v11~U1lJ 

UTM (WGS84) 47P 0732002 E, 1432898 N 

February 13-20, 2016 

Mr.Mellkrai Somlon (Personnel of Environment Research & Technology Co., Ltd.) 

NOx Chemiluminescence Analyzer API Model 200A Serial Number 1975 

ASC071-NOx-2559 Report Date March 3, 2016 

Result (ppm) 
Feb 17-18, 16 Feb 18-19, 16 Feb 19-20, 16 

N02 NOx NO N02 NOx NO NO, NO,, 
0.0043 0.0075 0.0024 0.0030 0.0054 0.0025 0.0048 0.0073 
0.0033 0.0058 0.0026 0.0036 0.0062 0.0029 0.0060 0.0089 
0.0041 0.0065 0.0026 0.0039 0.0065 0.0024 0.0027 0.0051 
0.0078 0.0104 0.0024 0.0042 0.0066 0.0024 0.0021 0.0045 
0.0071 0.0098 0.0022 0.0044 0.0066 0.0023 0.0022 0.0045 
0.0066 0.0090 0.0023 0.0052 0.0075 0.0035 0.0035 0.0070 
0.0065 0.0091 0.0023 0.0056 0.0079 0.0024 0.0027 0.0051 
0.0076 o.01oj;·· 0.0026 0.0071 0.0097 0.0024 0.0041 0.0065 
0.0076 0.0103 0.0031 0.0078 0.0109 0.0028 0.0052 0.0080 
0.0082 0.0113 0.0041 ·--~0082 0.0123 0.0028 0.0055 0.0083 
0.0061 0.0098 0.0040 0.0068 0.0108 0.0035 0.0046 0.0081 
0.0077 0.0120 0.0045 0.0053 0.0098 0.0040 0.0037 0.0077 
0.0073 0.0125 0.0050 0.0051 0.0101 0.0035 0.0054 0.0089 
0.0082 0.0145 0.0039 0.0059 0.0098 0.0035 0.0041 0.0076 
0.0068 0.0134 0.0049 0.0042 0.0091 0.0032 0.0050 0.0082 
0.0042 f\ i11.f3 f\.0055 0.0042 0.0097 0.0033 0.0055 0.0088 
0.0037 n f\106 f\0060 0.0040 -0.0100" 0.0052 0.0065 0.0117 
0.0040 0.0113 0.0074 0.0035 0.0109 0.0039 0.0061 0.0100 
0.0027 0.0121 0.0082 0.0034 0.0116 0.0041 0.0045 0.0086 
0.0063 0.0210 0.0077 0.0041 0.0118 0.0079 0.0066 0.0145 
0.0158 0.0281 0.0114 0.0129 0.0243 0.0045 0.0083 0.0128 
0.0085 0.0138 0.0041 0.0081 0.0122 0.0031 0.0044 0.0075 
0.0078 0.0172 0.0034 0.0084 0.0118 0.0030 0.0031 0.0061 
0.0063 0.0125 0.0028 0.0058 0.0086 0.0038 0.0050 0.0088 
0.0066 0.0121 0.0044 0.0056 0.0100 0.0035 0,0047 0.0082 
0.0158 0.0281 0.0114 0.0129 0.0243 0.0079 0.0083 0.0145 

Standard 1/ 

NO, ~0.17 
Remark: 11 Notification of National Environmental Board, No.10, RE,2538 {1995), published in the Royal Government Gazelle No.112 Pa.rt 52 dated May 25, B.E.2538 

(1995), Notification No,28, B.E,2550 (2007), published in the Royal Government Gazette No.124 Special Pnrt 580 dated May 14, B.E.2550 (2007} 
Notification No.33, 8,E.2552 {2009), published ln lhe Royal Government Gazette No.126 Special Part 1140 dated August 14, B.E.2552 (2009), under 
Enhancement n.nd Conservation of National Environmental Quality Act £3.E.2535 { I 992). 

w fJLl_ 
(Ms.Wassana Khunngoen) 

Analyst No.1-099-\1-4849 bL,1r~!,, \ l-!.q;nt,'f, d 1'.:u. H!'i" 

Promchai) 

Supervisor No.1-099-11-2414 

DO NOT COPY PARTIAL OF THIS ANALYSIS REPOF!T WITHOUT OFFICIAL APPROVAL 
REPORT ANALYSIS REFERS TO SUBM/1TED SAMPLE (SJ ONLY 

Page 2/4 

li'-UP-llOd RPv 00 A nril ~I) ?flfl() 

Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS, Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Interval Time 
Feb 13-14, 16 

12:00 - 13:00 0.0017 
13:00 - 14:00 0.0016 
14:00 - 15:00 0.0016 
15:00-16:00 0.0016 
16:00-17:00 0.0015 
17:00 - 18:00 0.0015 
18:00 - 19:00 0.0015 
19:00 - 20:00 0.0015 
20:00 - 21:00 0.0015 
21 :00 - 22:00 0.0015 
22:00 - 23:00 0.0015 
23:00 - 24:00 0.0015 
00:00 - 01 :00 0.0015 
01 :00 - 02:00 0.0014 
02:00 - 03:00 0.0014 
03:00 - 04:00 0.0015 
04:00 - 05:00 0.0014 
05:00 - 06:00 0.0014 
06:00 - 07:00 0.0015 -07:00 - 08:00 0.0015 
08:00 - 09:00 0.0016 
09:00 - 10:00 0.0016 
10:00 - 11 :00 0.0016 
11 :00 - 12:00 0.0018 

24 Hours Average 0.0015 
1 Hour Maximum 0.0018 

Euvirorunent Research & 'l'cchnology Compm1y Limited 
25/ 113-1 14 Moo 6 Soi Chinaket 1, Ngamwongw,m Road, 

Toongsonghong, Laki;i 1 Bangkok 1021 0 
Tel. 0-2954-7745-6 Fax 0-2954-7747 

E-mail : cnvi@enviresearch.co.th 
www .envircsearch.co. th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., Ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng Kum, Bangkok 10230 

1,mn1111, '\ !'Ji'l1tl "1 mtvi,1 \ 11 f111~11111~.i 1111'\n 111J ti"' mt.i, 

oi,Ufll.11ULl1Wn ,htnutifllnLL,JJ \JJ\'11m:uu, 

Ambient Air Quallly 

u"inm'41J"l!1.1>11uiir10101'lt.in'!l,HlmJn11 mjfi 5 oi1uamuu1Jw1 ,htnut!,nnttvJJ ;\'rn1v1"l'"UuJ 

UTM (WGS84) 4 7P 0732002 E, 1432898 N 

February 13-20, 2016 

Mr.Metikral Somton (Personnel of Environment Research & Technology Co., Lid.) 

SO2 UV-Fluorescence Analyzer Horiba Model APSA-370 Serial Number ETSTKURU 

ASC071-SO 2-2559 Report Date March 3, 2016 

Result SO, (ppm) 
Feb 14-15, 16 Feb 15-16, 16 Feb 16-17, 16 Feb 17-18, 16 Feb 18-19, 16 Feb 19-20, 16 

0.0017 0.0019 0.0016 0.0017 0.0018 0.0027 
0.0016 0.0017 0.0016 0.0017 0.0018 0.0028 
0.0016 0.0017 0.0016 0.0017 0.0018 0.0021 
0.0016 0.0017 0.0015 0.0017 0.0017 0.0019 
0.0016 0.0016 0.0015 0.0017 0.0017 0.0018 
0.0016 0.0016 0.0015 0.0016 0.0017 0.0018 
0.0015 0.0016 0.0015 0.0016 0.0017 0.0018 
0.0015 0.0015 0.0015 0.0016 0.0016 0.0017 
0.0015 0.0015 0.0015 0.0016 0.0016 0.0017 
0.0015 0.0015 0.0015 0.0016 0.0016 0.0017 
0.0015 0.0015 0.0015 0.0016 0.0016 0.0017 
0.0015 0.0015 0.0015 0.0016 0.0016 0.0017 
0.0015 0.0015 0.0015 0.0017 0.0016 0.0017 
0.0015 0.0015 0.0015 0.0016 0.0016 0.0016 
0.0015 0.0015 0.0015 0.0016 0.0016 0.0017 
0.0015 0.0015 0.0016 0.0016 0.0016 0.0016 
0.0015 0.0016 0.0016 0.0016 0.0016 0.0016 
0.0015 0.0015 0.0016 0.0016 0.0016 0.0017 
0.0015 0.0015 0.0017 0.0016 0.0016 0.0017 
0.0016 0.0015 0.0017 0.0016 0.0016 0.0018 
0.0016 0.0016 0.0016 0.0017 0.0017 0.0017 
0.0016 0.0016 0.0016 0.0017 0.0017 0.0017 
0.0017 0.0016 0.0016 0.0017 0.0018 0.0018 
0.0017 0.0016 0.0017 0.0017 0.0023 0.0018 
0.0016 0.0016 0.0016 0.0016 0.0017 0.0018 
0.0017 0,0019 0.0017 0.0017 0.0023 0.0028 

Standard 

0.121/ 
0.30'/ 

Remark: 11 Notification of National Environmentnl Board, No.10, B,E.2538 (1995), published in the Royal Government Gazette No.11'2 Part 52 dated May 25, B.E.2538 
{1995) and Notification No.24, B.E.2547 (2004), published in the Royal Government Gazette No.121 Special Part 1040 dated September 22, 8.E.2547 
(2004), under the Enhancement and Conservation of National Environmental Quality Act 8,E.2535 {1992). 

1
1 Notification of National Environmental Board, No,12, B.E.2538 (1995), published in the Royal Government Gazette No,112 Special Part 27D dated July 13, 

B,E,2538 {1995) and Notification No.21, 8.E.2544 (2001), published in the Royal Government Gazette No.118 Special Part 39D dated April 30, B.E.2544 
{200 l), under the Enhancement and Conservation of National Environmental Quality Act B.E,2535 ( 1992). 

W kl_ 
(Ms.Wassana Khunngoen) 

Analyst No. "l-099-IJ-4849 

/ . / \1,-,du~-
. -(Ms.Panicha Promchai) 

Lab. Supervisor No.1-099-fl-2414 
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Environmeut Research & Techno1o6'Y Company Limited 
25/ 113-114 Moo 6 Soi Chinaket 1, Ngnmwongwan Ro,1d 1 

Toongsonghong, Laksi, Bangkok 1021 0 
Tel. 0-2954-7745-6 Fax 0-2954-7747 

E~mail : envi@enviresearch.co.th 
W\Vw.enviresearch.co.th 

Customer Name 

Address 

Project Name 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., Ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng l(um, Bangkok 10230 

TmJn11T 1. 'lvlvhtl~1mL\ilJ 111 :1-1~H11-l~vlff11'1n11:JU~1nlLvlJ 

vi1UW:J1UU1J1-'i1 Ei1L11mJ~1nLL\ilJ iJ1'11v11~LJDJ 

Ambient Air Quality 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

U1L1nl'lf1JlJllvl1l\111'101"1ll\iln'.1JuJfl'!1Jn1111~ri 5 ffi1U~IJ1ULJ1Jl'l1 01lllil1frnmL\ilJ iJll1\il1"LJ1JJ 

UTM (WGS84) 47P 0732002 E, 1432898 N 

February 13-20, 2016 

Mr.Metikral Somton (Personnel of Environment Research & Technology Co., ltd.) 

CO NDIR Analyzer Horiba Model APMA-370 Serial Number Y05LRYAD 

ASC071-CO-2559 Report Date March 3, 2016 

Result CO (_ppm) 
Interval Time Feb 13-14, 16 Feb 14-15, 16 Feb 15-16, 16 Feb 16-17, 16 Feb 17-18, 16 Feb 18-19, 16 Feb 19-20, 16!Standard 1/ 

1 hr Avg 8 hr Avg 1 hr Avg 8 hr Ave: 1 hr Avg 6 hr Avg l hr Avg 8 hr Avg 1 hr Avg 8 hr Av 1 hr Avg 8 hr Avg I br Avg 8 hr Avg 

12,00 _ 13:00 i___Q,±_
1 
__ -_

1 
0.4 I I 0.4 I I 0.3 I I 0.6 I Fffl I o 6 

13.00- 14.00 0.4 - 0.4 0.4 0.3 0.7 0.6 0.6 

14:00-15:00 0.4 _ _Q,')_ I 041 - I 0.41 - I 0.61 - l 061710.51 - I 15:00- 16:00 0.4 0.4 0 4 0.4 0 6 0 5 - 0 5 
16:00-17:00 0.4 0.4 0 4 0.4 0 5 0.5 - 0 5 
17:oo - 18:oo I 0.4 I - I 0.4 I I 0.4 I - I 0.4 I - I o.5 I I o.5 I - I o.5 
1s:oo 19:oo I o.6 I - I 0.4 I - I 0.4 I - I 0.4 I I o.5 I - I o.6 I - I o.5 
19:oo - 20,00 I o.5 I 0.4 I o.5 I 0.4 I 0.4 I 0.4 I o.4 I 0.4 I o.5 I o.6 I o.5 I o.6 I o.5 I o.5 
20,00 - 21 :oo I 0.4 I 0.4 I o.3 I 0.4 I o.3 I 0.4 I o.5 I o.4 I o.5 I o.6 I o.5 I o.5 I o.5 I o.5 
2LOO - noo I 0.4 I 0.4 I 0.3 I Qd.... 0.3 0.4 0.5 0.4 0.5 0.5 0.5 0.5 0.5 0.5 
22.00 - 23.00 0.4 0.4 0.4 0.4 0.4 0.4 0.5 0.4 0.5 0.5 0.5 0.5 0.5 0.5 
23:00 24:00 0.4 0.4 0.4 0.4 0.4 0.4 0.5 0.5 0.5 0.5 0.5 0.5 0.4 0.5 
00:00 01:00 0.4 0.4 0.4 0.4 0.4-· 0.4 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 
01,00-02,00 0.4 o.4 0.4 0.4 0.4 0.4 o.5 o.5 o.5 o.5 o:s- o.5 o.5 o.5 
02:00- 03:00 0.4 0.4 0.3 0.4 0.3 0.4 0.5 0.5 0.5 0.5 0.5 0.5 0.5 
03,00- 04:0o D.4 o.4 o.3 0.4 0.4 o.4 o.5 o.5 0.4 o.5 o.5 o.5 _o"'.s"-+-"-'-"---1 
04,00 - o5,oo o.4 o.4 o:3- 0.4 o.4 o.4 o.5 o.5 0.4 o.5 o.5 o.5 o.5 o.5 
05:00 - 06:00 0.4 0.4 0.4 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 
06:00 - 07:00 0.4 0.4 0.4 0.7 0.5 0.4 0.5 0.5 0.5 0.5 0.5 
07:00 - 08:00 QA-· 0.4 0.4 0.8 0.6 0.6 0.5 0.5 0.5 0.5 0.5 

08:00- 09,00 I 0.5 1_...M I 0.6 I 0.4 I 0.4 I 0.4 J 0.6 I 0.6 I 0.8 I 0.5 I 0.7 I 0.5 I 0.5 I 0.5 
09.00- 10.00 0.4 0.4 0.4 0.4 0.4 0.4 0.5 0.6 0.6 0.5 0.6 0.5 0.4 0,5 

moo_ 11 ,oo 0.4 0.4 0.4 0.4 0.3 0.4 o.5 I 0.6 I 0.6 I o.5 I 0.6 I_M_I o.5 I 0.5 
I 1.00 - 12.00 0.4 0.4 0.4 0.4 0.3 0.4 0.6 0.6 0.6 0.6 0.6 0.6 0.5 0.5 

24 Hours Average I o.4 I I 0.4 I I o.4 I - I o.s I I o.5 I I o.5 I I 0.5 
1 Hour Maximum I o.6 I I o.6 I - I o.4 I - I o.8 I - I o.s I I o.7 I - I o.6 30 

8 Holirs Maximum 0.4 0.4 0.4 0.6 0.6 0.6 0.5 9 
Remark : 11 Notification of National Environmentul Board, No, 10, fl.E.2538 ( 1995), published in the Royul Government Gazette No.112 Part 52 dated May 25, B.E.2538 

(1995), under the Enhancement and Conservation of National Environmental Quality Act B.E.2535 !1992), 

W Kk 
(Ms.Wassana Khunngoen) 

. \ 
-(Ms.Panicha Prornchai) 

Analyst No.1-099+4849 ·,:,,,,I,'., Lab. Supervisor No.'J-099-l'l-2414 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Reported Number 

Environment Research & Technology Company Lim.itcd 
25/ 1 13- 1 14 :l\foo 6 Soi Chinaket 1, Ngamwongwan Road, 

Toongsonghong, Laksi, Bm'lgkok 1 021 0 
Tel. 0-2954-7745-6 Fax 0-2954-7747 

E-maiJ : cnvi@enviresearch.co.th 
www.enviresearch.co.th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co .. Ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng Kum, Bangkok 10230 

lfl,,m111,1Yli'htl,nrnLG\J 111i11 ~R1n~v1<11l'lm,~tl.1nuv1, 

vi1u11~1uu1,VJ1 .i1L11iltl111mLv1J iJV11v11~LJDJ 

ll1L10l'lf1JlJl\1111llnl'llilZ1llliln'!JOJL,mn1i- 11~ri 5 ln1U11:IJ1lJU1JYn !i1mot.l,nnuv1J 1lJ\l1\il'l"Z!JOJ 

UTM (WGS84) 4 7P 0732002 E, 1432898 N 

February 13-20, 2016 

Mr.Metikrai Somton (Personnel of Environment Research & Technology Co., Ltd.) 

WDC042/2559 

~e 
Feb 13-14, 16 Feb 14•15, 16 Feb 15-16, 16 Feb 16•17, 16 Feb 17-18, 16 Feb 18-19 16 Feb 19-20, 16 

Time ws WD ws WD ws WD ws WD ws WD ws WD ws WD 
12:00 - 13:00 <0.4 Calm 0.9 E 0.9 ENE 0.9 E 0.9 E 1.3 NNE 0.4 SSE 
13:00- 14:00 0.4 ENE 0.9 ENE 0.9 SW 0.9 ESE 0.9 SSE 1.3 ENE 0.9 SSE 
14:00 - 15:00 0.4 NE 0.9 SSW 0.9 SSE 1.3 ESE 0.9 E 1.3 ENE 1.3 w 
15:00-16:00 0.4 ENE 0.9 SSE 0.4 SSE 1.3 NNE 1.8 ESE 0.9 w 1.3 SW 
16:00- 17:00 <0.4 Calm 1.3 SSE 0.4 NW 0.4 ENE 1.3 SE 0.9 SSW 0.9 SSW 
17:00 - 18:00 0.4 SE 0.9 SE 0.4 SSE 0.4 ENE 1.3 SSE 0.9 SW 0.9 SSE 
18:00- 19:00 <0.4 Calm 0.9 SSE 0.4 SSE <0.4 Calm 0.9 ESE 0.4 SSE 0.9 SE 
19:00 - 20:00 <0.4 Calm <0.4 Calm 0.4 SSE <0.4 Calm 0.4 SSE <0.4 Calm 0.4 SSE 

-··20:00 - 21:00 <0,4 Calm <0.4 Calm <0.4 Calm <0,4 Calm <0.4 Calm <0.4 Calm <0.4 Calm 
21 :00 - 22:00 <0.4 Calm <0.4 Calm <0.4 Calm <0.4 Calm <0.4 Calm <0.4 Calm <0.4 Calm 
22:00 - 23:00 <0.4 Calm <0.4 Calm <0.4 Calm <0.4 Calm <0.4 Calm <0.4 Calm <0.4 Calm 
23:00 - 24:00 <0.4 Calm <0.4 Calm <0.4 Calm <0.4 Calm <0.4 Calm <0.4 Calm <0.4 Calm 
00:00 -01:00 <0.4 Calm <0.4 Calm <0.4 Calm <0.4 Calm <0.4 Calm <0.4 Calm <0.4 Calm -
01:00-02:00 <0.4 Calm <0.4 Calm <0.4 Calm <0.4 Calm <0.4 Calm <0.4 Calm <0.4 Calm 

02:00 - 03:00 <0.4 Calm <0.4 Calm <0.4 Calm <1)4 Calm <0.4 Calm <0.4 Calm <0.4 f'olm 

03:00 - 04:00 <0.4 Calm <0.4 Calm <0.4 Calm <0.4 Calm <0.4 Calm <0.4 Calm <0.4 Calm 

04 :00 - 05:00 <0.4 Calm <0.4 Calm <0.4 Calm <0.4 Calm <0.4 Calm <0.4 Calm <0.4 f'olm 
·-

05:00 - 06:00 <0.4 Calm <0.4 Calm <0.4 Calm <0.4 Calm <0.4 Calm <0.4 Calm <0.4 Calm 
06:00 - 07:00 <0.4 Calm <0.4 Calm <0:4 Calm <0.4 Calm <0.4 Calm <0.4 Calm <0.4 Calm 
07:00 - 08:00 <0.4 Calm <0.4 Calm <0.4 Calm <0.4 Calm <0.4 Calm <0.4 Calm <0.4 Calm 
08:00 - 09:00 <0.4 Calm <0.4 Calm <0.4 Calm <0.4 Calm <0.4 Calm <0.4 Calm <0.4 Ca~n 
09:00 - 10:00 <0.4 Calm <0.4 Calm <0.4 Calm 0.9 N <0.4 Cairn 0.4 ESE <0.4 Calm 
10:00- 11:00 <0.4 f'olm 0.4 ENE 0,9 ENE 1.3 N 0.9 ENE 0.4 ESE 0.9 SSE 
11:00- 12:00 <04 Calm 0.4 SSE 0.4 E 1.8 N 0.4 ENE 0.9 E 0.9 SSE 

Rem11.rk: l. WS .. Wmd Speed (m/s) 
2. WO Wind Direction 
3, Height of wind vane and anemometer above ground 10 meters. 

W Kl~-
(Ms.Wassana Khunngoen) 

l -- I };?!Yve,,--~ 
(Ms.Panicha Promchai) __ ,,..-,../ 

Analyst No.1-099-v-4849 r,:d hn, J,ll'/<.J Lab. Supervisor No.1-099-l'l-2414 -·-

DO NOT COPY PARTLAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Reported Number 

Wind Direction 

N 
-----

NNE 

NE 
.. 

ENE 

E 

ESE 

SE 

SSE 

s 
SSW 

SW 

WSW --
w 

WNW 

NW 

NNW 

Calm 

Environment Research & Technology Company Limited 
25/ 1 13-1 14 Moo 6 Soi Chinaket 1, Ngamwongwan Road, 

Toongsonghong:, Laksi, Bangkok 1 0 2 l 0 
Tel. 0-2954-7745-6 Fax 0-2954-7747 

E~mail : cnvi@cnviresearch.co.th 
\vww.enviresearcb.co.th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., Ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng Kum, Bangkok 10230 

limm1T 1011li'hu"1m1.io 1111f11 flff111~v1ft111mrn1fo1nuv10 

~11Jol.J11JLJ1JW1 07lnvU"111llvlJ iJll'JY11<LJElJ 

IJ1l1fil,'.llaJ2/l\{)11Uf11'llll~°'lUlllfl'IJ!l~rl'l,.~n11 mlrl s oi11JillJ1lJU1~l'i11hmm.lil1flll\il~ ~~\\°'llll1rno~ ' . 
UTM (WGS84) 47P 0732002 E, 1432898 N 

February 13-20, 2016 

Mr.Metikrai Somton (Personnel of Environment Research & Technology Co., Ltd.) 

WDC042I2559 

Percenta£e freauencv of wind in each sneed and direction 
0.4-1.1 1.1-2.1 2.1-3.l 3.1-4,l >4.1 

0.59524 1.19048 0.00000 0.00000 0.00000 
----~-· 

0.00000 1.19048 0.00000 0.00000 0.00000 .. 
0.59524 0.00000 0.00000 0.00000 0.00000 

5.95238 l.19048 0.00000 0.00000 0.00000 

3.57143 0.00000 0.00000 0.00000 0.00000 

2.38095 1.19048 0.00000 0.00000 0.00000 

1.78571 0.59524 0.00000 0.00000 0.00000 

10.11900 1.19048 0.00000 0.00000 0.00000 

0.00000 0.00000 0.00000 0.00000 0.00000 

1.78571 0.00000 0.00000 0.00000 0,00000 

1.19048 0.59524 0.00000 0.00000 0.00000 

0.00000 0.00000 0.00000 0.00000 0.00000 

0.59524 0.59524 0.00000 0.00000 0.00000 

0.00000 0.00000 0.00000 0.00000 0.00000 

0.59524 0.00000 0.00000 0.00000 0.00000 

0.00000 0.00000 0.00000 0.00000 0.00000 

63.09520 

DO NOT COPY PARTIAL OP THIS ANALYSIS REPORT WITHOUT OPPICIAL APPROVAL 
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Page 2/3 

Total 
1.78571 

1.19048 

0.59524 

7.14286 

3.57143 

3.57143 

2.38095 

11.30950 

0.00000 

1.78571 

1.78571 

0.00000 

1.19048 

0.00000 

0.59524 

0.00000 

F-RP-007 Rev. 00, April 30, 2009 

Customer Name 

Project Name 

Measured Point 

Measured Date 

Reported Number 

,', 

\ 
Environment Research & Technology Company Lil1ted 

2 5 / 1 1 3 - 1 1 4 Jvfoo 6 Soi Chimtket 1, Ngamwongwan R\d, 
Toongsonghong, Laksi, Bangkok 1 02\;j 

Tel. 0-2954-7745-6 Fax 0-2954-774-. 

ANALYSIS REPORT 

E-mail : envi@)enviresearch.co.th 
www.enviresearch.co.th \ 

TEAM Consulting Engineering and Management Co .. Ltd. 

l'11Jn11L1Jll1Vhu.i1n1101JL\IY111flft1\l~Yl•lllnrn.1tl.i1nL101J 

1.1'lnm'l/112ruv11nti.i.is,1-101mrnofa~~n,~ \\~fl s oi11.1amuu,ow1 ,h1noua,nu.iJ io'H°'l01~om,o 
February 13-20, 2016 

WDC042/2559 
\ 

fNoR'I'H , 
' ' ----~ 

\-------:---

,, 

. -1_ 

9%\ 

6 

12% 

' ' -< 

15% 

,­--, 
-', 

' 

r·--- ' :WEST ..,------~--- ' ' -- - - - I.. - - - - - .J 

< 

' 

~-

,.. \ ... ,.. 

, 
,1- -

,,, 

'C 

' ----1--

' :soUTH _, -

: -EAST: 

>" 

WIND SPEED 
(mis) 

>= 4.1 

3.1- 4.1 

2.1 • 3.1 

I.I - 2.1 

0.4-1.1 

Calms:; 63.10% 
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APPENDIX 4E 
THE RESULT OF NOISE LEVEL MEASUREMENT 

 
  



PROJECT SITE 

  



Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Measured Location 

1J~nntvl'\ii1r .... ~m"i 

Environment Research & Tcchuolo!::,'Y Company Limited 
25/113-114 Moo 6 Soi Chinakct 1, Ng1.mnvon~van Road, 

Toongsonghong, Laksi, Bangkok 1 021 0 
Tel. 0-2954-7745-6 Fax 0-2954-7747 

E-mail : cnvi@envircsearch.co.th 
www.enviresearch.co.th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., Lid. 

151 Nuan Chan Road, Nuan Chan, Bueng Kum, Bangkok 10230 

tm,irrn11,11Ylw1tl~1ntlvl,ll\1i11f101\l~vlft1'1'\01'1Jlfo1mtvJ,l 

vi11rn,nuu1,1)'j1 1i1t11utln1m1vi,1 i,iwi'maua,i 

Work Place Noise 

February 14, 2016 

Mr.Metil<rai Somlon (Personnel of Environment Research & Technology Co., Ltd.) 

lntegrallng Sound Level Meter Type 11, RION Model NL-42 Serial Number 01147317 

NHC028/2559 

Noise Level· dB(Al 
Interval Time 

Level Eaulva!ent /Leal Maximum Level ILmaxl 
08:00 - 09:00 49,4 73.4 
09:00 - 10:00 48,9 72,5 -· 10:00-11:00 51.6 78.8 
11 :00 - 12:00 SU 76.3 
13:00 - 14:00 44.3 66.7 
14:00 - 15:00 55.3 85.3 
15:00 - 16:00 51.8 82.l 
16:00- 17:00 47.7 61.6 

8 Hours Measurement 51.0 85.3 
Standardl/ 90 140 

Remnrk: 11 Ministerial Regulation of the Ministry of Labour, RE.2549 {2006),publishcd in Uic Royal Government Gazette No, 123, Part 23A dated March 6, B.E.2549 
{2006), (Noise Exposure eight hours per day). 

j 
(Ms.Supawan Suwannapa) 

Analyst No,1-099-ll-4850 

1,.1,,. 
l· 
(Ms.Panicha Promchai) 

Lab. Supervisor No.1-099-!l-2414 

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Measured Location 

11~nmvl'HfiT,mm"i 

Environment Research & Technology Company Limited 
25 / 1 1 3 - 1 1 4 i\foo 6 Soi Chin alt et 1, Ngamwong,v,m Road, 

Toongsonghong, Laksi, Bangkok 1 021 0 
Tel. 0-295t1-7745-6 Fax 0-2954-774 7 

E-mail : cnvi@Jenviresearch.co.th 
www.enviresearch.co.th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., Lid. 

151 Nuan Chan Road, Nuan Chan, Bueng l<um, Bangkok 10230 

lm,im,t1,i'll'liil1tlmnuv1,il11;;'11f1«111~v101l'lm,iJtiR1nttvi, 

~11JRlJ11Ju1,1)'j1 61111atl,nm1v1,1 i,11'11v11rn1J,i 

Work Place Noise 

February 15, 2016 

Mr.Metikrai Somton (Personnel of Environment Research & Technology Co., Ucl.) 

Integrating Sound Level Meter Type 11, RION Model NL-42 Serial Number 01147317 

NHC028/2559 

Noise Level; dB(A) 
Interval Time 

Level Equivalent (Leq) I Maximum Level (Lmax) 
os:oo - 09:oo 44.5 I 63.1 
09:00- 10:00 37.0 54.6 ___ __, 
10:00-11:00 48.5 74.4 t=7½2~ -:~:gg _ ..... ·-· ~;; --------- ~;; 

1~0 - 15,00 47.2 74,5 
15:00 - 16:00 43.6 57.5 
16:00 - 17:00 43.9 62.4 

8 Hours Measurement 44.9 74.5 
·standard I/ 90 140 

Remark: l/ Ministerial Regulation of the Ministry of Labour, B.E.2549 (2006),published in the Royal Government Gazette No.123, Purt 23A dated March 6, B.E.2549 
{2006), (Noise Exposure eight hours per day). 

(Ms.Supawan Suwannapa) 

Analyst No.1-099-ll-4850 

l . 
(Ms.Panicha Promchai) 

Lab. Supervisor No.1-099-fl-2414 

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL 
REPORT AJIALYSJS REFERS 1'0 SUBMI1vl'ED SA},1PLE (SJ ONLY 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Measured Location 

u~nmJnflfa~~011 

Environment Research & TechnolOf,'Y Company Uinited 
25 / I 13- 1 14 !\'100 6 Soi Chinaket 1, Ngamwongwan Road, 

Toongsonghong, Laksi, Bangkok 1021 0 
Tel. 0-2954-7745-6 Fax 0-2954-774 7 

E-mail : cnvi@1enYiresearch.co.th 
www.cnviTesearch.co.th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Managemenl Co., Ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng Kum, Bangkok 10230 

lm~n1111~'t vHhuAlnLl<il~ h1~\I fiffl\t~<ilirnl mrnuolnll<ilJ 

~1uRm1Jr.nwn ,hlnBU<11nu.i~ \lJ111mamJJ 

Work Place Noise 

February 16, 2016 

Mr.Melikrai Somton (Personnel of Environment Research & Technology Co., Lid.) 

Integrating Sound Level Meter Type 11, RION Model NL-42 Serial Number 01147317 

NHC02812559 

Noise Level; dB/Al 
Interval Time Level Eoulvalent ILeol Maximum Level ILmaxl 
08:00 - 09:00 40.9 59.6 
09:00 - 10:00 39.3 60.4 -· 
10:00-11:00 40.7 65.5 
11:00 - 12:00 41.5 63.3 
13:00 - 14:00 51.5 71.7 

-"·-·-· 14:00 - 15:00 58.5 79.7 
15:00 - 16:00 46.9 66.0 
16:00- 17:00 45.8 58.3 

8 Hours Measurement 50.9 79.7 
Standard1/ 90 140 

Remark: I/ Regulation of the Ministry of Lubour, B,E:.2549 (2006),published in the Royul Government Gazette No.123, Purt 23A dated Murch 6, 8.8.2549 
Exposure eight hours per day). 

(Ms.Supawan Suwannapa) 

Analyst No.1-099-'J-4850 

J \ )f 
(Ms.Panicha Promchai) 

Lab. Supervisor No.1-099-!l-2414 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Measured Location 

u~nmJn~T,mn1,-

Em'ironmenl Research & Technology Company Limited 
25/ 113-114 Moo 6 Soi Chinnket 1, Ng-i:unwong·wau Road, 

Toongsonghong, Laksi, Bangkok 1021 0 
Tel. 0-2954-7745-6 Fax 0-2954-77,17 

E-mail : cnvi@enviresearch.co.th 
www.envireseard1.co, th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., Lid. 

151 Nuan Chan Road, Nuan Chan, Bueng Kum. Bangkok 10230 

lm-an11l1J'll'li'hi.Jo1nLl.iJLU~11f1ft111~v1~111m11Juo1mlv1J 

~1u"1J1uu1m1 ii1m1ii.J"1mlv1~ ia111msu1io 

Work Place Noise 

February 17. 2016 

Mr.Metikrai Somton (Personnel of Environment Research & Technology Co., Lid.) 

Integrating Sound Level Meter Type 11, RION Model Nt-42 Serial Number 01147317 

NHC028/2559 

Noise Level; dB/Al Interval Time 
Level Eauivalent {Leal Maximum Level /Lmaxl 

08:00 - 09:00 43.7 61.7 
09:00 - 10:00 43.6 60.1 
I 0:00 - 11 :00 43.4 65.2 
11:00 - 12:00 48.4 74.4 
13:00 - 14:00 46.2 72.6 
14:00-15:00 40.7 62.3 
15:00 - 16:00 44.6 58.7 
16:00 - 17:00 46.9 66.0 

8 Hours Measurement 45.3 74.4 
Standard 1/ 90 140 

Remark: 1/ Ministerial Regulation of the Ministry of Labour, 8.E.2549 (2006),publ.ished in the Royal Government Gazette No,123, Part 23A dated March 6, 8.E.2549 
(2006), (Noise Exposure eight hours per 

(Ms.Supawan Suwannapa) 

Analyst No.1-099-'il-4850 

.I· , \ ,n,,, 
(Ms.Panicha Promchai) 

Lab. Supervisor No.1-099-11-2414 

DO NOT COPY PARTIAL OF THIS ANALl'SIS REPORT WITJ-IOUTOFFICIAL APPROVAL 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Noise Level For 
Interval Time Smlnut~ 

Lea L90 
16:00-16:05 50.7 44.0 
16:05-16:10 46.3 40.0 
16:10-16:15 45.9 41.2 
16:15-16:20 46.1 41.9 
16:20-16:25 47.5 41.2 
16:25-16:30 49.1 41.8 
16:30-16:35 49.2 42.l 
I 6:35-16:40 49.l 41.6 
16:40-16:45 46.9 42.9 
16:45-16:50 47.0 43.9 -·--
16:50-16:55 48.8 42.8 
16:55-17:00 47.0 43.6 
17:00-17:05 48.2 43.7 
17:05-17:10 55.1 44.4 
17:10-17:15 53.1 47.0 --
17:15-17:20 48.6 45.4 
17:20-17:25 49.4 46.6 
17:25-17:30 51.7 46.9 
17:30-17:35 50.7 46.2 
17:35-17:40 50.3 46.8 
17:40-17:45 49.3 45.7 
17:45-17:50 50.0 45.8 
17:50-17:55 54.3 44.7 --· 
17:55-18:00 48.5 45.5 
18:00-18:05 50.2 46.2 
18:05-18:10 48.4 45.l 
18:10-18:15 48.2 45.6 
18:15-18:20 54.8 46.7 
18:20-18:25 51.7 47.4 
18:25-18:30 55.5 47.6 
18:30-18:35 50.5 47.9 -·-
18:35-18:40 52.4 48.9 
18:40-18:45 55.5 50.5 
18:45-18:50 52.8 50.3 

-·ia:so-18:55 52.2 . .. 5().7 

18:55-19:00 53.1 -51.8 

Environment Research & Technology Company Limited 
25/ I 13-114 Moo 6 Soi Chinaltet 1, Ngamwongwan Road, 

Toongsonghong, Laksi, Bangkok 10210 
Tel. 0-2954-7745-6 Fax 0-2954-7747 

E•mail : envi@envfresearch.co.th 
\vww.enviresearch.co.th 

ANALYSIS REPORT 
TEAM Consulting Engineering and Management Co .. Ltd . 

151 Nuan Chan Road, Nuan Chan, Bueng !(um, Bangkok 10230 

1mom111,lvlw1i.lft1nLL,Htll~lLrlff11\~vlff71\n111JLlfi11lLLvlJ 

.i1uft"1uu1ow, 1i1L11EJi.ln1mLv10 fo111v11001Jo 

Aml,ient Noise 

u'lnn,vln~T,rHn-n 

UTM (WGS84) 47P 0733620 E, 1432795 N 

February 13-14, 2016 

Mr.Metikrai Somlon (Personnel of Environment Research & Technology Co., Ltd.) 

Integrating Sound Level Meter Type 11, RION Model NL-42 Serial Number 01147317 

NCC091/2559 

Noise Level For Noise Level For 
Interval Time 5 mJnutes, dB@_ Interval Time 5 minutes dBIAl Interval Time 

Lea L90 Lea L90 
19:00-19:05 53.5 51.9 22:00-22:05 53.3 50.4 01:00-01:05 
19:05-19:10 53.7 52.0 22:05-22: 10 52.5 46.9 01:05-01:10 
19:10-19:15 S0,; 51.7 22:10-22:15 50.7 45.7 Ol:!0-01:15 
19:15-19:20 S~ l 51.6 22: 15-22:20 52.7 50.2 01:15-01:20 
19:20--19:25 sq s 51.7 22:20-22:25 51.2 49.0 01:20-01:25 
19:25-19:30 54.0 52.7 22:25-22:30 52.0 50.0 01:25-01:30 
19:30-19:35 54.1 52.9 22:30-22:35 50.9 46.9 01:30-01:35 
19:35-19:40 53:S- - 52.4 22:35-22:40 51.6 49.5 01:35-01:40 
19:40-19:45 53.1 52.2 22:40-22:45 51.3 48.0 01:40-01:45 
19:45-19:50 53.1 52.2 22:45-22:50 52.0 50.7 01:45-01:50 
19:50-19:55 53.1 51.9 22:50-22:55 50.9 45.6 01:50-01:55 
19:55-20:00 53.5 51.7 22:55-23:00 51.2 46.4 01:55-02:00 
20:00-20:05 S0 S 51.1 23:00-23:05 50.6 46.4 02:00-02:05 
20:05-20: 10 S~ A 52.1 23:05-23: 10 51.5 46.2 02:05-02: l O 
20: 10-20: 15 S'.S A 52.7 23:10-23:15 50.6 46.1 02: I 0-02: 15 
20:15-20:20 54.1 52.4 23:15-23:20 50.8 47.3 02: 15-02:20 
20:20-20:25 53.5 52.3 23:20-23:25 51.0 47.5 02:20-02:25 
20:25-20:30 53.7 52.5 23:25-23:30 51.l 45.3 02:25-02:30 
20:30-20:35 54.0 52.2 23:30-23:35 50.2 45.9 02:30-02:35 
20:35-20:40 53.7 52.6 23:35-23:40 50.9 45.5 02:35-02:40 
20:40-20:45 53.8 52.6 23:40-23:45 49.9 45.5 02:40-02:45 --
20:45-20:50 53.i 50.9 23:45-23:50 50.0 45.0 02:45-02:50 
20:50-20:55 - --53_3--- ---52.1 23:50-23:55 49.7 43.7 02:50-02:55 -·--
20:55-21 :00 53.0 51.8 23:55-24:00 48.2 41.0 02:55-03:00 
21:00-21:05- 53.3 52.0 00:00-00:05 44.5 40.9-- 03:00-03:05 
21:05-21:10 59.5 51.3 00:05-00: 10 47.5 41.6 03:05-03; 10 
21:10-21:15 61.4 52.7 00:10-00:15 49.7 44.5 03:10-03:15 
21:15-21:20 s1:s-- 51.8 00: 15-00:20 SO.I 45.5 03: 15-03:20 
21:20-21:25 59.4 51.7 00:20-00:25 50.0 44.6 03:20-03:25 
21 :25-21 :30 51.6 47.8 00:25-00:30 50.6 43.6 03:25-03:30 
21:30-21:35 51.5 48.6 00:30-00:35 49.5 43.8 03:30-03:35 
21:35-21:40 52.4 . --·-48.6 00:35-00:40 49.8 43.7 03:35-03:40 
21:40-21:45 51.4 49.0 00:40-00:45 46.6 41.0 03:40-03:45 
21:45-21:50 50.3 45.2 00:45-00:50 49.0 42.3 03:45-03:50 
21:50-21:55 54.8 53.2 00:50-00:55 49.4 42.9 03:50-03:55 
21:55-22:00 55.3 53.3 00:55-0 I :00 49.2 <12.9 03:55-04:00 

Noise Level For 
5 minutes dBIAl 

Lea L90 
49.9 44.9 
50.7 42.6 
49.4 43.1 
43.2 41.7 
43.3 41.3 
42.8 41 l 
47.2 00,, 

43.1 SQQ 

43.4 39.8 
42.4 40.1 
46.7 40.2 
40.6 39.7 
42.3 40.2 
45.9 41.2 
48.4 41.4 
49.2 43.8 
49.0 42.5 
48.6 41.6 
47.6 41.7 
48.0 41.1 
47.8 41.7 
49.0 41.9 
48.9 42.0 
'18.3 42.0 
48.0 -42.0 
'16.3 41.2 
47.2 ~ 48.7 
42.1 40.4 
43.4 40.8 
42.8 40.4 
44.2 41.6 
43.2 40.8 
43.5 40.7 
44.4 41.9-
43.8 41.5 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Noise Level For 
Interval Time 5 mlautes, d.B(A} 

Lea L90 
04:00-04 :05 43.2 40.2 
04:05-04:10 42.9 40.l 
04: 10-04: 15 43.4 40.7 
04: 15-04:20 45.4 42.0 
04:20-04:25 47.3 42.4 
04:25-04:30 45.0 42.5 
04 :30-04:35 44.6 41.7 
04 :35-04:40 44.1 41.4 
04:40-04:45 42.0 40.5 

---04:45-04:50 42.1 40.7 
04:50-04:55 43.2 40.9 
04:55-05:00 45.2 42:i -
05:00-05:05 44.2 41.9 
05:05-05: 10 46.0 42.5 
05:10-05:15 45.5 43.7 
05:15-05:20 45.4 43.8 
05:20-05:25 45.2 43.0 
05:25-05:30 45.4 43.5 
05:30-05:35 45.7 43.0 
05:35-05:40 45.2 43.6 
05:40-05:45 46.2 44.4 -
05:45-05:50 46.6 45.l 
05:50-05:55 46.5 - 45.2 
05:55-06:00 48.3 45.9 
06:00-06:05 -48-:-6- 46.7-
06:05-06:10 48.7 47.1 
06:10-06:15 49.4 47.5 
06:15-06:20 48.5 47.1 
06:20 06:25 ---48.3--- 46.9-

06:25-06:30 49.3 47.3 
06:30-06:35 49.4 47.5 
06:35-06:40 --50.7- -:i-'1~0-
06:40-06:45 49.6 46.7 
06:45-06:50 48.6 46.8-
06:50-06:55 49.5- --·47.0-
06:55-07:00 52.6 4-7:7 

Environment Research & Teclmolob')' Company Limited 
25/ l 1 3- 114 Moo 6 Soi Chinaket I, Ngamwongwan Road, 

Toongsonghong, Laksi 1 Bangkok 1 0 2 1 0 
Tel. 0-2954-7745-6 Fax 0-2954-7747 

E-mail: envi@cnviresearch.co.th 
www.enviresearch.co.th 

ANALYSIS REPORT 
TEAM Consulting Engineering and Management Co., Ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng l<um, Bangkok 10230 

l fl 1, n1111, '1 vli'h i.lc1, mLvi, 1 n ~\L rl r1111~v1 m11 nrn.Ji.lc11 n LLvlJ 

~.u"muLJ"111 1i1Lnui.l"1mLv1, i,111v110LJEJJ 

Ambient Noise 

u'inmifui'lfa1Jn,1 
UTM (WGS84) 47P 0733620 E, 1432795 N 

February 14, 2016 

Mr.Metikrai Somton (Personnel of Environment Research & Technology Co., Ltd.) 

Integrating Sound Level Meter Type II, RION Model NL-42 Serial Number 01147317 

NCC091/2559 

Noise Level For Noise Level For 
Interval Time 5 mlautes d.BrA\ Interval Time 5 minutes, d.BIAl Interval Time 

Leo L90 Leo L90 
07:00-07:05 sn o 47.0 10:00-10:05 46.8 43.5 13:00-13:05 
07:05-07:10 51.3 48.3 10:05-10:10 47.3 42.6 13:05-13:10 
07:10-07:15 51.0 47.4 10:10-10:15 47.0 <fl.7 13:10-13:15 
07:15-07:20 49.5 46.0 10:15-10:20 52.7 43.4 13:15-13:20 
07:20-07:25 51.0 47.6 10:20-10:25 53.l 43.5 13:20-13:25 
07:25-07:30 50.0 46.3 10:25-10:30 51.3 43.4 13:25-13:30 
07:30-07:35 50.0 45.5 10:30-10:35 49.4 42.6 13:30-13:35 
07:35-07:40 49.4 44.2 10:35-10:40 48.7 42.7 13:35-13:40 
07:40-07:45 48.3 43.8 10:40-10:45 57.l 45.0 13:40-13:45 
07:45-07:50 49.1 dS 4 10:45-10:50 54.6 43.4 13:45-13:50 
07:50-07:55 49.7 44.0 10:50-10:55 47.l 42.8 13:50-13:55 
07:55-08:00 47.7 42.6 10:55-11:00 48.0 42.9 13:55-14:00 
08:00-08:05 46.9 42.9 11:00-ll:05 49.1 42.0 14:00-14:05 
08:05-08:10 48.8 43.6 11:05-11:10 48.6 41.6 14:05-14:10 
08: 10-08: 15 51.2 44.6 il:10-11:15 57.l 43.2 14:10-14:15 
08: 15-08:20 47.6 43.5 11:15-11:20 45.5 41.4 14:15-14:20 
08:20-08:25 51.2 44.8 11 :20-11 :25 44.2 41.6 14:20-14:25 
08:25-08:30 51.9 44.9 11:25-11:30 45.1 40.4 14:25-14:30 
08:30-08:35 48.1 44.8 11:30-11:35 56.8 41.9 14:30-14:35 
08:35-08:40 47.8 45.1 11:35-11:40 50.3 41.3 14:35-14:40 
08:40-08:45 48.2 43.9 11:40-11:45 44.0 40.5 14:40-14:45 
08:45-08:50 49.3 43.1 11:45-11:50 50.8 41.5 14:45-14:50 
08:50-08:55 -48.1 43.1 11:50-11:55 44.4 41.1 14:50-14:55 

· aa:ss-09,00 50.4 42.5 11:55-12:00 45.2 40.1 14:55-15:00 
09:00-09:05 44 ~ 41.8 12:00-12:05 43.9 40.3 15:00-15:05 
09:05-09: I 0 45.l 41.7 12:05-12:10 45.6 40.5 15:05-15:10 
09:10-09:15 46.6 42.6 12:10-12:15 42.3 39.3 15:10-15:15 
09:15-09:20 46.3 43.0 12:15-12:20 42.4 38.8 15:15-15:20 
09:20-09:25 55.3 44.2 12:20-12:25 <14.4 40.2 15:20-15:25 
09:25--09:30 47.5 44.0 12:25-12:30 45.4 41.4 15:25-15:30 
09:30-09:35 49.9 44.2 12:30-12:35 48.4 41.7 15:30-15:35 
09:35-09:40 47.9 41.9 12:35-12:40 44.5 39.7 15:35-15:40 
09:40-09:45 46.1 41.2 12:40-12:45 45.5 40.9 15:40-15:45 
09:45-09:50 48.5 41.3 12:45-12:50 45.1 40.4 15:45-15:50 
09:50-09:55 47.6-- 42.2 12:50-12:55 44.2 40.2 15:50-15:55 
09:55-10:00 47.5 43.1 12:55-13:00 44.8 39.6 15:55-16:00 

Noise Level For 
5 minutes, dBIAl 

Leo L90 
43.3 39.2 
45.4 39.1 
45.1 41.2 
45.3 41.7 
44.3 41.0 
41.8 38.6 
44.4 38.4 
42.3 38.9 
42.1 37.8 
43.4 39.0 
45.3 41.3 
46.1 42.0 
44.9 41.3 
46.0 42.0 
48.1 43.3 
47.9 41.7 
45.6 40.0 
51.0 42·_9 
59.2 44.7 
47.2 43.0 
51.6 -40.9-
52.9 45.2 
51.1 -42.6 
63.7 46.6 
58.7 42.3 
50.8 43.2 
51.3 42.7 
50.9 45.3 
48.1 "" 0 
49.1 447 
50.0 44.0 
49.9 <14.8 
49.5 45.1 
49.5 43.3 
49.3 44.0 
49.5 44.3 
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.. 

Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Noise Level For 
Interval Time 5 minutes dB/Al 

Leo L90 
16:00-16:05 48.4 41.6 .. 
16:05-16:10 49.3 43.4 
16:10-16:15 47.3-· 4L3 

... 16:15_: 16:20 4S S 37.8 
16:20-16:25 47,7 44.2 
16:25-16:30 4R q 449 

16:30~16:35 4,; R •0 q 

16:35-16:40 47.0 42.9 
"" 

16:40-16:45 47,5 43.1 
16:45-16:50 4R 0 <IS q 

16:50-16:55 461\ 42.9 
16:55-17:00 48,0 41 R 

17:00-17:05 48.8 44.4 
17:05-17:10 47,3 43.2 ..• 
17:10--17:15 47.2 44.l 
17:15-17:20 47.S '46 

17:20-17:25 47.7 43.8 
17:25-17:30 48.4 42.7 
17:30-17:35 51.8 44,5 
17:35-17:40 46,3 43,8 
17:40--17:45 '17,1 43.6 

"T7:45·-l 7:50 50.4 44,2 
17:50--17:55 49.2 45.1 

... 17:55-18:00 .. 50,7 47,2 
18:00-18:05 50.5 47.0 
18:05-18:10 50.4 47.0 
18:10--18:15 51.l 46,7 
18:15-18:20 51.7 47.4 
18:20-18:25 5oT- 46.7 
18:25-18:30 50,6 46,5 
18:30-18:35 49.6 46,8 
18:35-18:40 49.4 46.3 

--18~40-18:45 49.0 ~ 
18:4 5-18:50 50.0 47.2 
18:50-18:55 51.7 49,6 
18:55-19:00 -s2:3 50.8 

En\'ironment Research & Technology Company Limited 
2 5 / l 1 3 - 1 1 4 Moo 6 Soi Chinaket 1, Ngamwongwau Rond, 

Toongsonghong, Laksi, B.:mgkok 10210 
Tel. 0-2954-7745-6 Fax 0-2954-7747 

E-mail : envi(f!>cnvircsearch.co.th 
www.envi:research.co.th 

ANALYSIS REPORT 
TEAM Consulting Engineering and Management Co., ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng Kum, Bangkok 10230 

1m,1n11t1,1111vl1u,nnu!i1Jtlli\1L~f!1u~G1tt1V1n11~u,nnLLG1'1 

vi1umrnrn1,w·; u1tno1fo1ntL!ilJ i,V11mcvo, 

Ambient Noise 

u~nrn.vluflTm,1n1-;-

UTM (WGS84) 47P 0733620 E, 1432795 N 

February 14-15, 2016 

Mr.Metlkrai Somton (Personnel of Environment Research & Technology Co., Lid.) 

Integrating Sound Level Meter Type II, RION Model NL-42 Serial Number 01147317 

NCC091/2559 

Noise Level For Noise Level For 
Interval Time 5 minutes dB/Al Interval Time 5 minutes dB(A) Interval Time 

Leo L90 Leo L90 
19:00-19:05 52.2 50.6 22:00--22:05 43,7 42,3 01:0o--01:05 
19:05-19:10 51.8 50.0 22:05-22: 10 43.5 42.1 01:05-01:10 
19:10--19:15 51.7 49.7 22: 10-22: 15 43,6 42.4 01:lo--Ol:15 
19:15-19:20 so 6 48.8 22:15-22:20 43.2 42.1 01:15-01:20 ···-
19:20-19:25 50.7 48.8 22:20--22:25 43.4 42.1 Ol:2Q--01:25 
19:25-19:30 50.5 48.4 22:25-22:30 43.4 42.1 01:25-01 :30 
19:30-19:35 49,6 47.9 22:30-22:35 44,5 41.l 01:30--01:35 
19:35-19:40 50.4. ..... 48.5 22:35-22:40 43.1 ~- 01:35-01:40 
19:40--19:4 5 ·-49.9" 48,1 22:40-22:45 43,6 41.6 01 :4Q--O 1 :45 
19:45-19:50. 49.5. --·47,7 22:45-22:50 44.0 41.8 01:45-01:50 
19:50-19:55 4gy· -47.5 22:50-22:55 46,0 41.8 01 :5Q--O 1 :55 
19,55-20,00··· .. 48.8 47.1 22:55-23:00 42.9 41.6 01 :55-02:00 
20:00-20:05 48.6 46.8 23:00-23:05 43,2 41.9 02:0o--02:05 
20:05-20:10 48.5 46.6 23:05-23:10 42.9 41.5 02:05-02:10 
20:10--20:15 47.7 45.8 23:10-23:15 44,0 41.6 02: 1 Q--02: 15 
20:15-20:20 47.2 45,3 23:15-23:20 43,1 40.7 02:15-02:20 
20:20-20:25 47.2 45.4 23 :20-23:25 42.5 40,7 02:2o--02:25 
20:25-20:30 47.5 45,6 23:25'-23:30 43.8 40.7 02:25-02:30 
20:30-20:35 46,9 44.9 23:30--23:35 43.9 •11.6 02:3o--02:35 
20:35-20:40 47.7 45.l 23:35-23:40 43,8 41:2- 02:35-02:40 .. 
20:40-20:45 49,8 4 5.4 23:40--23:45 45.5 ... _1L3 02:4o--02:45 
20:45-20:50 48.5 44.9 23:45-23:50 43,7 41.0 02:45-02:50 
20:50-20:55 47.2 45.1 23:50-23:55 43,5 40.9 02:5o--02:55 
20:55-21 :00 46.4 44.4 23:55-24:00 42.3 3·8.9 02:55-03:00 
21 :00-21 :05 46.6 44.6 OO:Oo--00:05 43,1 39.0 03:00--03:05 
21:05-21:10 

__ 4 .. if."5 
'14.4 00:05-00:10 43.l 39.4 03:05-03:10 

21 :10-21: 15 46,6 44.1 OO:lo--00:15 42,3 38,6 03:10-03:15 
21:15-21:20 46,2 43.9 00:15-00:20 48,8 39.4 03:15-03:20 
21:20-21:25 47.1 43,8 00:2o--00:25 43.4 39.8 03:2Q--03:25 
2 l :25-2 l :30 .... .. 4f2· 43,8 00:25-00:30 43.3 39.8 03:25-03:30 
2 l :30-2 l :35 .. 46.2- 44.0 00:30-00:35 42.4 38.4 03:3o--03:3 5 
21 :35-2 I :40 47.T°" 44.0 00:35-00:40 42.1 38,0 03:35-03:40 

-21:40::.21:45 ·-46,1 43,9 00:40-00:45 42.4 38,3 03:4o--03:45 
21:45-21:50 45.9 43,6 00:45-00:50 42.2 38.1 03:45-03:50 
21:50-21:55 46,5 43,3 00:5o--00:55 42,0 38.4 03:5o--03:55 
21 :55-22:00 44,2 42.4 00:55-01 :00 41.5 37.5 03:55-04:00 

Noise Level For 
5 minutes dB(AI 

Leo L90 
41.7 38.4 
41.2 37.2 
41.2 37.5 
41.4 37.6 
41.7 38.2 
41.l 37.8 
40,8 37.7 
40.6 37.1 
41.4 37.9 
42.0 39.0 
41.0 37.9 
40.2 37.5 
41.4 --39.0 

40.9 38.0 
44,7 38.0 
43,2 38.5 
43.2 38.4 
42.6 37.7 
41.7 ~ff 41.4 
42.1 
42.0 -ill-44,4 
42.1 37.3 
42_J ..... 37.4 
40.7 -35.6-

38.0 35.2 
38.9 ---~.f~:::.: 
38.7 34,5 
38,l -·:ns 
38,2 33.0 
37,8 3:fo 

_ID__ ,....l~ 
35,8 32.4 
37.0 33,5 
35.4 32.5 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Dat,e 

Measured By 

Measured Instrument 

Reported Number 

Noise Level For 
Interval Time 5 minutes dBIAI 

Leo L90 
04:00-04:05 35.9 33.4 
04 :05-04: l 0 37.3 33,5 
04:10-04:15 40 R 33.l 
04:1:>-04:'.W 37.5 HH-04:20-04:25 37.2 
U4:,b~U4~ 3A 8 13.3 
04:30-04:35 37.5 33,8 
04:35-04:40 36,7 33,8 
04:40-04:45 35.6 32.6 
04 :45-04:50 35.6 32.4 
04:50-04:55 35.5 31.9 
04:55-05:00 42,5 32.8 
05:00-05:05 41.2 34,:, 
05:05-05: 10 37.2 34.l 
05:10--05:15 35.2 33,0 
05: 15-05:20 ... 35.5-· 33.1 

~os:20-05,25 35.7 330 
05:25-05:30 35.7 S? 8 
05:30-05:35 37.3 33.l 
05:35-05:40 37.5 34.3 
05:4U-U5:45 18 2 152 

·os,,1s-05:50 39.7 SS R 

05 ::5Q~.2 .. :'"'.S. 45,2 37,7 
~5c(J_t)_:lJU 43.l 1fi8 
06:00-06:05 39.3 .SS 4 

06:05-06:10 43. l 37.3 
06:10--06:15 39.4 36.4 
06: 15-06:20 41.5 37.4 ... 
06:2Q--06:25 40.5 37.8 
06:25-06:30 44.5 39.0 
06:30-06:35 44.7 40.2 
06:35-06:40 44 9 40.1 
06:40-06:45 42,8 40.4 
06:45-06:50 44.4 41.l 

... 06:50-06:55 44.2 40.7 
06:b5-07:00 50.7 42,7 

Environment Resenrch & Technolob')' Company Limited 
25/ 1 1 3- 1 14 J\1oo 6 Soi Chinaket 1, Nga.mwongwan Road, 

Toongsonghong, Laksi, B.:mgkok 1021 0 
Tel. 0-2954-7745-6 Fa, 0-2954-774 7 

E-mail : envi@enviresearch.co.tb 
www.enviresearch.co.th 

ANALYSIS REPORT 
TEAM Consulting Engineering and Management Co., Ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng Kum, Bangkok 10230 

tA1,01111,11vHhuwinu.iJt11i\,L~wm~~•lV1nmnJ,nnu.i,1 

vil1JtllJ1\JLJ7J,11 SlLnuu,nnLL!ilJ i'1111Gl1CLl1lJ 

Ambient Noise 

u~nmvli.~l<'mm-. 

UTM (WGS84) 47P 0733620 E, 1432795 N 

February 15, 2016 

Mr.Metikral Somtoo (Personnel of Environment Research & Technology Co., Ltd.) 

Integrating Sound Level Meter Type 11, RION Model NL-42 Serial Number 01147317 

NCC091/2559 

Noise Level For Noise Level For 
Interval Time 5 minutes dBIAI Interval Time 5 minutes dB(A) Interval Time 

Leq L90 Leo L90 
07:00-07:05 49.l 41.6 10:00--10:05 42.1 34,5 13:00-13:05 
07 :05-07: 10 48,1 42,5 10:05-10:10 38,0 32.8 13:05-13:10 
07: 10--07: 15 49,1 39.5 10:10-10:15 38,9 32.6 13:10-13:15 
07:15-07:20 47.5 40,0 10:15-10:20 58.7 32.1 13:15-13:20 
07:20-07:25 46.4 39,6 10:20--10:25 34.6 31.9 13:20-13:25 
07:25-07:30 46,2 39,1 10:25-10:30 39.3 32.2 13:25-13:30 
07:30-07:35 46.2 40.2 10:30-10:35 34,0 29.2 13:30-13:35 
07:35-07:40 46,2 39,0 10:35-10:40-- 43.2 30.l 13:35-13:40 
07:40-07:45 45.4 38,3 10:40-10:45 37.6 32,9 13:40-13:45 
07:45-07:50 44.4 38.3 10:45-10:50 39.3 31.7 13:45-13:50 
07:50--07:55 51.3 37.0 10:50-10:55 41.5 32.2 13:50-13:55 
07:55--08:00 46.l 37.4 10:55-1 1 :00 39,3 33.7 13:55-14:00 
08:00-08:05 39.2 35,2 11:00--11:05 46,0 34.7 14:00-14:05 
08:05-08: 10 41.7 34.9 11:05-11:10 39.0 33.3 14:05-14:10 . 
08:10-08:15 41.9 35.9 11:l0--11:15 35,5 32.9 14:10-14:15 
08:15-08:20 50.6 35,8 11:15-11:20 38,9 31.0 14:15-14:20 
08:20-08:25 49,8 35.5 11:20--11:25 39,0 31.9 14:20-14:25 
08:25-08:30 ... 44.5 34.4 11 :25-11 :30 36,9 31.1 14:25-14:30 
08:30-08:35 42.1 32.9 11:30-11:35 

Noise Level For 
5 minutes, dBIA) 

Leo L90 
36.9 31.9 
37.3 33,6 
35,1 32.3 
41.4 31.4 
40.4 33.1 
40.2 34.4 
42,3 34,4 
39.2 34.5 
4S ?. 41.2 
46,6 42.6 
50,2 39.0 
51.7 38.8 
47.8 1-¾Tt-... 46.9 

48,8 40.6 
44.8 38.8 
42,1 38.9 
46.4 39.9 

40.7 31.2 14 :30--14 :3 5 43.7 40.1 
.... 08:35~08:40 41.7 33.2 11:35-11:40 34,8 29.2 14:35-14:40 41.4 37,7 

08:40-08:45 38.b 32,7 11:40-11 :45 35 fi 29.6 14:40-14:45 51.7 40 q 

08:45-08:50 37.5 31.5 11:45-11 •Sf 34,0 29.8 14:45-14:50 50.0 41.9 
08:50--08:55 38.2 31.7 11:50-- 1:55 40.4 .32.5 14:50-14:55 46.0 40,5 ... 08:55-09:00 39.5 31.4 11:55-12:00 39.7 32.2 14:55-15:00 44,7 39.7 
09~00~09:05 37.0 31.5 12:00-12:05 37.5 30.5 15:00-15:05 44.3 40.3 
09:05-09: 10 3,1,0 31.1 12:05-12:10 38,2 

. " 

32.9 15:05-15:10 41.3 38.2 
09: 10-09: 15 35.6 31.1 12:10-12:15 37,8 32.1 15:10--15:15 41.8 39.0 
09:15-09:20 37.4 32,4 12:15-12:20 33.5 29,5 15:15-15:20 44.5 39.2 
09:20-09:25 37,1 33,ii" 12:20--12:25 39.4 34,1 15:20-15:25 41.4 38,7 
09:25-09:30 32.8 30.2 12:25-12:30 36,3 28.3 15:25-15:30 42.4 39.5 
09:30-09:35 36.7 .. 31.5 12:30-12:35 32,2 27,6 15:30-15:35 42.6 39.4 
09:35-09:40 37,6 33.l 12:35-12:40 35,5 28.7 15:35-15:40 43.8 40.7 
09:40-09:45 36.9 ' 32.1 12:40-12:45 36,5 31.2 15:40-15:45 44.5 1-¼t+ 09:45-09:50 34,7 32.0 12:45-12:50 36.7 32.4 15:45-15:50 45,7 
09:50-09:55 38:i · 32.2 12:50-12:55 38.8 30,8 15:50--15:55 45.1 42,5 
09:55-10:00 40,9 33.8 12:55-13:00 33,0 29.7 15:55-16:00 42.4 38.6 

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT Wl1'HOU1' Oli'FICIAL APPROVAL 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Noise Level For 
Interval Time 5 minutes d.BIA\ 

LeQ L90 
16:00-16:05 39.5 36.6 
16:05-16:10 .38T 37.3-
16:10-16:15 41.5 37.4 
16:15-16:20 -41.i-- 37j ... 
16:20-16:25 43.4 37.8 
16:25-16:30 -4T6-- .... 38:4 

. Tti:30-16:35 44.0 39.l 
16:35-16:40 45.1 41.6 
16:40-16:45 45.5 42-4 
16:'15-16:50 48.l 41.7 

·16:so-16:Ss ---44.9 41.6 
16:55-17:00 43.9 4·0.1 . 
17:00-17:05 45.4 41.6 
17:05-17:10 .. 11X 43.7 

"""i?:10-17:15 48.3- --44.5 
17:15-17:20 48.2 .... 44.8·-
17:20-17:25 --;;sr ~o· 
17:25-17:30 48.6 45.7 
17:30-17:35 48:s--· 45.2 
17:35-17:40 49.0 45.5 
17:40-17:45 so 0 45.6 
17:45-17:50 47.4 45.0 .. 
17:50-17:55 :~~--l=~H= 17:55-18:00 
18:00-18:05 4R 1 

18:05-18:10 49.1 46.5 
18:10-18:15 48.2 45.8 

·18:15-18:20 49,l 46.8 .. 
18:20-18:25 48.3 46.1 

-· 
18:25-18:30 4if.2" 45.9" 
18:30-18:35 48.2- 45.9 

.... 18:35-18:40 -4-,f6- 45.8 
··18:40-18:45 ... 47.2 45.4 

18:45-18:50 48T --¾H---18:50-18:55 -sif.4 
.. 18:55-19:00 ·st."1· 49.0 

E1wironmcnt Research & Technology Comp•my Umitcd 
25/ 113-114 1v1oo 6 Soi Chinaket 1, Ng.umvong,van Road, 

Toongsonghong, Laksi, Banglwk 10210 
Te!. 0-2954-7745-6 Fas 0-2954-7747 

E-mail : envi@>enviresearch.co.th 
www.enviresearch.co.th 

ANALYSIS REPORT 
TEAM Consulting Engineering and Management Co., ltd. 

151 Nuan Cllan Road, Nuan Chan, Bueng Kum, Bangkok 10230 

lm~ni, l 1; 11li'hufl1nu•nJ h vln ~r111l~v1tt111mrntl.i1rnlv1J 

,ht1fl:rnJu11111 61l/l1Jufl1mtv1J i1111v11:uuJ 

Ambient Noise 

u'inrnrf11~T,mn11 

UTM (WGS84) 47P 0733620 E, 1432795 N 

February 15-16, 2016 

Mr.Metikrai Sornlon (Personnel of Environment Research & Technology Co., Ltd.) 

Integrating Sound Level Meler Type 11, RION Model NL-42 Serial Number 01147317 

NCC091/2559 

Noise Level For Noise Level For 
Interval Time 5 minutes d.BIAl Interval Time 5 minutes d.BIAl Interval Time 

Leo I L90 LeQ L90 
19:00-19:05 52.2 50.1 22:00-22:05 50.7 44.8 01:00-01:05 

··19:05-19:10 50.7 I 49.2 22:05-22:10 48.0 42.9 01:05-01:10 
19:10-19:15 52.5 49.0 22: 10-22: 15 45.3 42.8 01:10-01:15 .. 
19:15--19:20 50.3 48.7 22:15-22:20 46.l 42.9 01: 15-01:20 
19:20-19;25 49.6 48.2 22:20-22:25 46.l 43.6 01:20-01;25 
19:25-19:30 4·9.6 48.3 22:25-22:30 45.8 43,6 0 I :25-0 l :30 -· 19:30-19:35 50.8 48.9 22:30-22:35 47.2 44.5 01:30-01:35 
19:35-19:40 50.3 48.0 22:35-22:40 46.3 44.2 0l:35-01 :40 
19:40-19:45 49.l 47.3 22:40-22:45 47.l 45.5 01:40-01:45 
19:45-19:50 48.6 46.9 22:45-22:50 48.6 45.2 01:45-01:50 
19:50-19:55 ,18.6 46.5 22:50-22:55 51.3 45.2 0 l :50-0 l :55 
19:55-20:00 48.3 46.7 22:55-23:00 47.2 44.6 01 :55-02;00 -
20:00-20:05 47.3 45.8 23:00-23:05 47.7 44.3 02:00-02:05 
20:05-20:10 48.7 46.3 23:05-23:10 48.5 45.l 02:05-02: 10 
20: l 0-20: 15 47.7 46.2 23: 10-23: 15 48.2 44.9 02: l 0-02: 15 ,---

. 20: I 5-20:20 48.5 46.4 23:15-23:20 47 l 44.2 02:15-02:20 
20:20::20:25· 48.9 46.l 23:20-23:25 46.9 44.3 02:20-02:25 
20,25:20,30 47_3-· 45.6 23:25-23:30 45.3 43.2 02:25-02:30 
20:30-20:35 48.0 46.l 23:30-23:35 45.4 43.4 02:30-02:35 
20:35-20:4 0 47.6 45.5 23:35-23:40 44.5 42.9 02:35-02:40 
20;40-20:45 47.1 45.l 23:40-23:45 45.1 43.3 02:40-02:45 
20:45-20:50 .47.8 45.4 23:45-23:50 45.8 44.3 02:45-02:50 
20:50-20:55 47.6 45.2 23:50-23:55 45.7 43.9 02:50-02:55 
20:55-21 :00 47.6 45.1 23:55-24:00 47.1 44.4 02:55-03:00 

.. 21 :00-21:05 47.3 44.6 00:00-00:05 45.7 43.6 03:00-03:05 
21:05-21;10 45.7 43.7 00:05-00:10 46.4 44.3 03:05-03;10 
21:10-21:15 46.9 44.4 00:10-00:15 45.5 44.0 03:10-03:15 
21:15-21:20 .. 46.9- -44:0" 00: 15-00:20 45.3 43.6 03:15-03:20 
21 :20-21 :25 47.l 44.2 00:20-00:25 46.2 43.7 03:20-03:25 
21 :25-21 :30 46.8 44.2 00:25-00:30 45.3 41.7 03:25-03:30 
21:30-21:35 4t'i 6 43.9 00:30-00:35 45.5 42.7 03:30-03:35 
21:35-21:40 4~ 4 42.8 00:35-00:40 45.2 43.2 03:35-03:40 
21:40-21:45 43.7 42.6 00:40-00:45 44.9 41.8 03:40-03:45 
21:45-21:50 43.9 42.8 00:45-00:50 45.4 42.2 03:45-03:50 
21:50-21:55 44.8 42.3 00:50-00:55 46.3 42.3 03:50-03:55 
21 :55-22:00 45.6 42.7 00:55-01:00 45.5 40.7 03:55-04:00 

Noise Level For 
5 minutes dB(A) 

Leo L90 
44.4 41.1 -
44.4 42.4 
44.5 41.2 
45.2 40.9 
52.9 39.9 
48.6 40.4 
45.8 38.0 
41.9 37.1 
42.7 40.0 
41.l 37.8 
50.l 37.9 
42.4 38.5 
40.7 37.7 
41.l 37.8 
38.9 37.2 
38.2 36.5 
38.4 36.6 
38.4 36.5 
38.2 36.5 
37.6 36.2 
37.7 36.3 
38.3 35.9 
36.9 35.5 
37.3 1S 4 

38.6 36.4 
39.7 36.4 
37.4 35.7 
37.5 35.5 
36.6 H¾¾-- 38.4 -

40.0 34.4 
40.0 34.5 
40.2 34.5 
40.6 34.5 
38.5 33.8 
35.4 33.9 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Noise Level For 
Interval Time 5 minutes, d.B(A) 

Leo L90 
04:00-04:05 34.8 33.5 
04:05-04: 10 35.1 33.0 

·04: l 0-04: 15 14 R 33.l 
04: 15-04:20 36.0 33.2 
04:20-04:25 37.l 33.3 
04:25-04:30 36.2 .11 .1 

04:30-04:35 34.6 32.7 
04 :35-04 :40 14 R 32.2 
!l4•4f1..fl4·4S 36.7 1? Ii 
f14·4S..[\4;50 36.l 33.2 
04·S0-04,55 ~5.2 33.2 
04:55-05:00 35.1 33.3 
05:00-05:05 37.0 11 Q 

05:05-05:10 38.5 33.7 
05:10-05:15 37.8 34.5 
05: 15-05:20 37.3 34.2 
05:20-05:25 36.9 33.7 . 
05:25-05:30 36.3 33.5 
05:30-05:35 35.9 33.7 
05:35-05:40 35.9 33.9 

05'.40-05:45 36.8 34.7 
05:45-05:50 38.8 35.0 ... 
05:50-05:55 39.5 355 
05:55-06:00 46.6 %n 

.... 06:00-06:05 47.6 37.5 
06:05-06:10 ·-39.9" 37.l 
06: 10-06: 15 39.8 37.6 

. 06: 15-06:20 41.9 1R S 

06:20-06:25 40.9 1R R 
.. 

06:25-06:30 42.8 39.3 
06:30-06:35 46.4 40.8 
06:35-06:40 45. l 41.7 
06:40-06:45 44.7 40.7 

. -•6:45-06:50 45.3 40.8 .. 
-6G:56=-o6:55 47.3 41.6 

06:55-07:00 49.7 40 q 

Envirnnment Research & Technology ComptUl}' Lin1ited 
25/ 1 1 3-114 Moo 6 Soi Chinaket 1, Ngamwongwau Road, 

TOongsonghong, Lalcsi, Banglwk 1021 0 
Tel. 0-2954-7745-6 Fax 0-295l!-77'17 

E•mail : envi@envirescarch.co.th 
www.cnviresearch.co.th 

ANALYSIS REPORT 
TEAM Consulting Engineering and Management Co., Lid. 

151 Nuan Chan Road, Nuan Chan, Bueng Kum, Bangkok 10230 

lm~m, '[ ,; 1vh~1uff1nu,i;'l111~1l~ff1\\~v1ff111 n11utl.i1rnlv1J 

,i1umnuu11-w1 ii1lnutl<11mlvl1 i1111v11:LJ1JJ 

Ambient Noise 

u'i11rnfi'll~Lf!-i~n11 

UTM (WGS84) 47P 0733620 E, 1432795 N 

February 16, 2016 

Mr.Metikrai Somlon (Personnel of Environment Researcl1 & Technology Co., Lid.) 

Integrating Sound Level Meter Type 11, RION Model NL-42 Serial Number 01147317 

NCC091/2559 

NoLse Level For NoLse Level For 
Interval Time 5 minutes, dBIA) Interval Time 5 minutes dB(A) Interval Time 

Leo L90 LeQ L90 
07:00-07:05 46.0 40.8 10:00-10:05 38.2 33.4 13:00-13:05 
07:05-07: l 0 46.0 40.5 10:05-10:10 37.9 33.7 13:05-13:10 
07:10-07:15 45.4 40.0 10:10-10:15 35.2 32.6 13:10-13:15 ... 
07:15-07:20 46.0 40.4 10:15-10:20 37.4 30.4 13:15-13:20 
07:20-07:25 46.4 41.9 I 0:20-10:25 43.2 33.0 13:20-13:25 
07:25-07:30 46.3 40.1 10:25-10:30 36.l 33.0 13:25-13:30 
07:30-07:35 42.3 38.7 10:30-10:35 40.8 34.1 13:30-13:35 
07:35-07:40 45.9 39.8 10:35-10:40 33.4 30.3 13:35-13:40 .. 
07:40-07:45 47.8 38.6 10:40-10:45 48.1 33.6 13:40-13:45 
07:45-07:50 42.8 38.4 10:45-10:50 39.1 33.1 13:45-13:50 
07:50-07:55 47.4 38.7 10:50-10:55 36.8 33.l 13:50-13:55 
07:55-08:00 46.5 37.6 10:55-11:00 36.0 31.9 13:55-14:00 
08:00-08:05 41.4 36.7 11:00-11:05 39.8 31.8 14:00-14:05 
08:05-08:10 41.6 36.6 11:05-11:10 36.5 32.8 14:05-14:10 ... 
08:10-08:15 42.7 36.l 11:10-11:15 36.4 31.2 14:10-14:15 
08:15-08:20 42.2 35.7 11: 15-11 :20 37.0 31.5 14:15-14:20 
08:20-08:25 42.8 36.9 11:20-11:25 39.8 34.8 14 :20-14:25 
08:25-08:30 39.2 35.0 11:25-11:30 39.3 34.0 14:25-14:30 
08:30-08:35 40,3 34.7 11:30-11:35 41.0 36.8 14:30-14:35 
08:35-08:40 38.9 35.4 11:35-11:40 48.1 33.5 14:35-14:40 
08:40-08:45 39.5 35.4 11:40-11:45 39.l 114 14:40-14:45 
08:45-08:50 38.l 34.l 11:45-11:50 38.0 qq s 14:45-14:50 
08:50-08:55 41.8 34.7 11:50-11:55 44.4 35.9 14:50-14:55 
08:55-09:00 38.5 ·35--:-1-· 11:55-12:00 38.9 33.5 14:55-15:00 
09:00-09:05 1/i Ii 34.2 12:00-12:05 37.7 33.0 15:00-15:05 
09:05-09: 10 37.4 34.l 12:05-12: 10 38.5 35.l 15:05-15:10 
09:10-09:15 37.8 34.l 12:10-12:15 40.l 35.2 15:10-15:15 
09: 15-09:20 41.6 34.5 12:15-12:20 41.l 33.7 15:15-15:20 
09:20-09:25 39.7 32.8 12:20-12:25 41.7 37.4 15:20-15:25 
09:25-09:30 37.2 33.1 12:25-12:30 41.4 -36.8 15:25-15:30 
09:30-09:35 36.7 32.3 12:30-12:35 42.l 35.7 15:30-15:35 
09:35--09:40 39.7 34.2 12:35-12:40 43.6 38.6 15:35-15:40 
09:40-09:45 41.3 34.l 12:40-12:45 46.7 39.0 15:40-15:45 
09:45-09:50 39.7 33.1 12:45-12:50 47.2 42.4 15:45-15:50 
09:50-09:55 40.6 33.8 12:50-12:55 45.3 41.3 15:50-15:55 
09:55-10:00 38.9 32.9 12:55-13:00 46.8 38.4 15:55-16:00 

NoLse Level For 
5 minutes dB(A) 

Leo L90 
45.7 41.9 
46.0 41.0 
46.0 1--¾~¾-46.9 
50.2 45.2 
48.5 41.9 
57.2 47.4 
52.2 42.4 
52.3 47.7 
50.5 45,9 
53.l 48.4 
52.6 44.4 
51.0 46.4 
51.0 43.3 
51.4 40.7 
58.3 48.3 
59.1 45.2 
58.3 Sli n 
58.9 57.6 
61.0 58.9 
62.7 61.7 
61.9 SQ 4 

55.9 52.1 
52.4 50.7 
49.4 45.9 
46.7 41.9 
42.2 38.6 
43.0 39.7 
46.8 41.8 
43.2 40.0 
46.5 39.5 
45.6 41.7 
50.4 42.6 
46.9 42.8 
47.2 42.3 
47.2 42.2 

DO NOT COPY PARTIAL OF THIS ANAL!'S/S REPORT WITHOUT OF/<1CIAL APPROVAL 
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-

Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Noise Level For 
Interval Time 5 minutes dB{A) 

Lea L90 
16:00-16:05 47.0 42.1 
16:05-16:10 ;16.2 41.5-

16:10-16:15 43.7 40.5 
16:15-16:20 43.4 41.3 
16:20--16:25 44.5 42.1 
16:25-16:30 --45.8 4~ 7 -
16:30-16:35 45.5 42.7 -
16:35-16:40 45.2 42.8 
16:40--16:45 46.8 44.1 
16:45-16:50 - 46.7-- --43.4--

16:50-16:55 -46.0- 42.9 
16:55-17:00 46.6 42.3 ··-
17:00-17:05 46.1 42.8 
17:05-17:10 47.4 42.5 
17:10-17:15 47.2 42.9 ... 
17:15-17:20 45.9 42.6 
17:20--17:25 45.7 43.1 
17:25-17:30 -46.5- - 42:s--

17:30-17:35 46.9··- --44y-
17:35-17:40 46.7- 42.8 

·11:40-=-i'?AS -45.1 42.4 
17:45-17:50 -47}-· -43.2--

--i7:50~17:55 44.7 --:i2T 
--

17 :55-18:00 46.7 -:i:fr 
18:00-18:05 47.2 44.0 
18:05-18:10 45.6 43.6 
18:10-18:15 46:0 -43-:if·-
18:15-18:20 46.0- -43.8-

-- 18:20-18:25 45.8 - -43.3-

18:25-18:30 -46.2- --439--
18:30-18:35 45.8 --43.9--
18:35-18:40 --45.3- --43.5-· 

18:40-18:45 54.7 43.8 
18:45-18:50 55.0 44.8 
18:50-18:55 --si-:-1- - 46.1 
18:55-19:00 49.3 --47.6--

Environment Research & Technology Company Limited 
25 / 1 13- 1 14 Ivfoo 6 Soi Chinal<et 1, Ngarnwongwan Road, 

Toongsonghong, Laksi, B,u1gkolt 1 0210 
TeL 0-2954-7745-6 Fa.\'. 0-2954-7747 

£.mail : envi@envireseai·ch.co.th 
www.cnvircscarch.co.th 

ANALYSIS REPORT 
TEAM Consulting Engineering and Management Co., lld. 

151 Nuan Chan Road, Nuan Chan, Bueng Kum, Bangkok 10230 

lmJm; l 1J 1Yh"h1-hnnuvH hi i{;i ~R11t~v1R1v.n-111Jtl~1ml<ilJ 

vi71J~IJ71JtJ1JYl1 81ln1lU~1nll<ilJ iJ½1<in<tJ1lJ 

Ambient Noise 

u=Jnrnilnfifl'l1~m1 
UTM (WGS84) 47P 0733620 E, 1432795 N 

February 16-17, 2016 

Mr.Metikrai Somlon (Personnel of Environment Research & Technology Co., Ltd.) 

Integrating Sound Level Meter Type 11, RION Model NL-42 Serial Number 01147317 

NCC091/2559 

Noise Level For Noise Level For 
Interval Time 5 minutes dBfAl Interval Time 5 minutes dBfAl Interval Time 

Leo L90 Lea L90 
19:00-19:05 53.9 47.9 22:00-22:05 47.0 45.1 01:00-01:05 
19:05-19:10 49.5 -48.1 22:05--22:10 47.3 45.1 01:05--01:10 
19:10--19:15 40 4 48.0 22:10--22:15 47.0 45.0 01:10-01:15 
19:15-19:20 48.7 47.4 22: 15--22:20 47.2 44,9 01:15--01:20 
19:20-19:25 488 47.0 22:20--22:25 47.3 45.0 01:20-01:25 
19:25-19:30 .,n 6 46.1 22:25-22:30 47.3 45.4 01:25-01:30 
19:30-19:35 50.8 47.2 22:30-22:35 46.8 44.6 01:30-01:35 
19:35-19:40 47.5 45.9 22:35-22:40 47.3 44.5 01:35-01:40 
19:40--19:45 47.2 45.3 22:40--22:45 47.1 44.3 01:40-01:45 
l 9:45-19:50 46.6 45.3 22:45--22:50 47.5 44.9 01:45-01:50 
I 9:50-19:55 46.9-- - 45.6 22:50--22:55 47.3 44.6 01:50-01:55 
19:55-20:00 47.1 45.3 22:55-23:00 48.0 44.9 01:55-02:00 -
20:00 20:05 46.8 45.2 23:00--23:05 47.0 44.6 02:00-02:05 
20:05-20:10 46.8 '14 ~ 23:05 23: 10 46.5 43.7 02:05-02: 10 
20:10-20:15 so.c· 44 7 23:10-23:15 46.2 43.8 02:10-02:15 
20:15--20:20 48.6 43.1 23:15--23:20 46.5 44.0 02: 15--02:20 
20:20-20:25 45.7- 43.3 23:20-23:25 46.4 43.7 02:20--02:25 
20:25-20:30 -46.2-- 44.2 23:25-23:30 45.7 43.1 02:25-02:30 
20:30-20:35 46.9-- -45.3 23:30-23:35 53.7 45.1 02:30-02:35 

-20:35-20:40-- 47.6 45.1 23:35--23:40 49.6 44.6 02:35-02:40 
20:40-20:45 46.(;~ 44.7 23:40-23:45 50.7 45.8 02:40-02:45 
20:45 20:50 --46.6-- 44.8 23:45--23:50 46.8 44.2 02:45-02:50 

--20,50-20:55 46.0 44.8 23:50--23:55 46.6 43.6 02:50-02:55 
20:55-21 :00 47.8-- 't4.1 23:55-24:00 45.6 41.9 02:55-03:00 
21:00-21:05 ·-46.1- 44.2 00:00--00:05 44.9 41.1 03:00-03:05 
21,os=-21,10 45.9 43.8 00:05-00: 10 43.7 40.5 03:05-03:10 
21:10-21:15 45.5 ··- 44.0 00: 10-00: 15 44.4 40.9 03: 10-03: 15 
21:15-21:20 -45.5 -44.1- 00: 15--00:20 43.9 40.5 03: 15-03:20 
21:20-21:25 45:4 __:_I~!)__ 00:20-00:25 43.7 40.3 03:20-0~;_,l§__ 
21 :25-21 :30 4'7."i--- 45.0 00:25-00:30 44.4 40.9 03:25-03:30 
21 :30-21 :35 --. -46.2-- 44.6 00:30--00:35 44.5 41.3 03:30--03:35 
21:35-21:40 45,7' 44.2 00:35--00:40 43.5 40.5 03:35-03:40 

_1l_1Q~ I :4 5 _ 3i1-= "4.9 00:40-00:45 43.9 40.8 03:40--03:45 
21:45-21:50 47.4 45.5 00:45-00:50 44.8 41.6 03:45--03:50 
21 :50-21 :55 . -4~1 45.5 00:50-00:55 43.7 40.5 03:50-03:55 
21 :55-22:00 47.3 45.7 00:55-01:00 42.9 40.2 03:55--04:00 

Noise Level For 
5 minutes dBfAl 

Leo L90 
43.0 40.3 
44.1 41.0 
44.8 40.7 
43.9 40.3 
42.7 39.8 
43.0 40.2 
42.5 40.0 
43.6 40.1 
43.6 40.3 
43.2 40.4 
43.9 40.6 
43.7 40.6 
43.2 40.4 
42.8 39.9 
43.3 39.8 
44.0 40.0 
44.1 39.8 
43·_3 39.3 
42.7 39.0 
42.9 39.4 
42.6 39.3 
41.7 38.8 
41.9 38.0 
41.0 37.6 
40.2 37.2 
41.4 38.0 
40.4 37.3 
39.5 36.9 

-~0.3 --12L 
41.1 37.8 
41.0 37.7 
40.2 --36.9 
41.0 -%1 

38.4 35.1 
38.3 04 7 

39.7 35.3 
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Enviro1unenl Research & Technology Company Limlted 
25/113-114 rvloo 6 Soi Chinnhet 1, NgamwongwanRoad, 

Toongsonghong, Laksi, Bangkok 10210 
Te!. 0-295,1-7745-6 Fax 0-2954-7747 

E•mail : envi@lcnvircscarch.co.th 
w,vw.envfrescarch.co.th 

Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

ANALYSIS REPORT 
TEAM Consulting Engineering and Management Co., Ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng Kum, Bangkok 10230 

1mJn1111J 1 iliihtlmn Ll~~ 111 vl1t~ff,\L~<ilN1v.m1utlo1nu~J 

vi1umnuu1J1n 1i1ln11tlw1rnl<ilJ iJv.1msu11J 

Ambient Noise 

u1nrnil11fifl-l1m11 

UTM (WGS84) 47P 0733620 E, 1432795 N 

February 17, 2016 

Mr.Metikrai Somlon (Personnel of Environment Researcl1 & Technology Co., Ltd.) 

Integrating Sound Level Meler Type II, RION Model NL-42 Serial Number 01147317 

NCC091/2559 

Noise Level For I Noise Level For 
Interval Time I 5 minutes, dB(A) Interval Time r-~=,=~c=- Interval Time 5 minutes, dB A 

L"-'! I L90 ___ Le __l,"-'l, L90 I [Leq I L90 

Noise Level For 
Interval Time ( 5 m1nu17n, dB(A) 

-"-'-=-"'-="-l--"'-'--"'•-•l-'="---l-'0'-'7-":0c,0--'-"-07'-':"'-0"-5-l--'-'=-i--'-''-'-'-- 10:00-10:05 41.1 36.4 13:00--13:05 
07:05-07:10 10:05-10:10 37.8 34.1 13:05-13:10 
07:10--07:15 10:10-10:15 42.1 36.0 13:10-13:15 
07:15-07:20 10:15-10:20 39.3 34.5 ·13:15-13:20 
07:20--07:25 10:20-10:25 48.9 35.5 13:20-13:25 
07:25-07:30 10:25-10:30 44.8 33.9 13:25-13:30 
07:30--07:35 10:30-10:35 35.0 31.7 13:30-13:35 

--07:35-07:40 10:3;,-10:40 36.9 32.2 13:35-13:40 31.8 
04:40-04:45 34.8 07:40-07:45 44.0 10:40-10:45 37.4 30.3 13:40--13:45 52.5 36.9 
04:45-04:50 34_,9 01:45--_Q7:50 _ _'\l.9 10:45-10:5_0 33.9 29.2 13:45-13:50 47.2 36.5 
04:50-04:55 40.1 07:50--07:55 f 45.5 __ L...±Ll f 10:50:::10:55 f 41.2 I 31.3 13:so-n55 40.3 I~ 
04.55--05.00 43.7 07.55-08.00 46~_1 40.IL_ 10.55-11.00. 49.0 37.3 13.55--14.00 40.1 I 33.CJ 
05:00-05:05 38.2 35.0 08:00-08:05 46.9 41.6 11:00--11:05 40.3 35.5 14:00--14:05 40.2 33.5 
Q~Jloi.:.Cl§.:.1.Q__]_~:36~2 08:os--08:10 45.4 __ ±Q.,L 11:05-lLJO 36.6 29.9 1;i:05-1;:10 39.1 33.1 
05.10--05.15 39.2 36.0 08.10-08.15 44.8 39.4 11.10-11.15 38.8 32.1 1 L 10-1 US 34.7 ---30.3 
05:15-05:20 39.4 36.5 08:15-08:20 44.2 39.5 11:15-11:20 44.1 33.6 14:15-14:20 365 332 
·os,20-05,25 40.5 36.8 08:20--08:25 45.1 38.9 11,20--11,25 38.o 30.9 14:20-14,25 40.7 37.6 
05:25-05:30 40.5 37.3 08:25--08:30 42.6 38.1. 11:25-11:30 43.0 36.2 14:25-14:30 37.8 34.0 
05:30-05:35 I 40.6 I 37.3 I 08:30-08:35 4;.3 37.4 1 L30-l l:35 52.5 33.9 14:30--14:35 35.0 28.9 
05.35-05.40 40.0 37.3 08.35-08.40 4-.6 34.9 11.35-11.40 56.1 35.6 14.35--14.40 38.5 32.1 
05:40-05:45 47.7 38.4 08:40--08:45 '11.8 34.8 11:40-11:45 47.7 33.5 14:40-14:45 36.7 33.8 
05:45-05:50 41.2 38.0 08:45-08:50 40.7 34.4 11:45--11:50 44.4 35.8 14:45-14:50 39.9 33.2 
05:50-05:55 42 1 38.7 08:50--08:55 38.5 . 34.1 11:50-11:55 47.8 38.6 14:50--14:55 47.0 .14 2 

05:55-06:00 43.6 39.5 08:55--09:00 37.4 33.7 11:55--12:00 43.7 37.0 14:55-15:00 43.5 35.7 
06:00-06:05 49.9 39.8 09:00--09:05 41.6 33.4 12:00--12:05 37.6 32.5 15:00-15:05 43.2 36.7 
06:05-06:10 45.0 40 rs 09:05-09:10 43.5 31.7 12:05-12:10 46.7 36.7 15:05-15:10 38.1 34.4 
06:10--06:15 46.7 43.2 09:10--09:15 37.0 32.(1 12:10-12:15 47.1 32.9 15:10-15:15 38.2 33.2 
06:15-06:20 44.5 09:15-09:20 42.9 32.9 12:15--12:20 43.l 33.9 15:15-15:20 
06:20::06:25 09:20-09:25 47.1 32.2 12:20-12:25 41.6 33.9 15:20-15:25 
06:25-06:30 09:25-09:30 46.6 34.0 12:25-12:30 38.2 31.4 15:25-15:30 
06:30-06:35 09:30-09:35 44.4 33.7 12:30-!1.;;i__;j__ 41.7 34.4 15:30-15:35 
06:35-06:40 09:35-09:40 42.7 34.7 12:35-12:40 40.7 32.1 15:35-15:40 

49.5 45.6 09:40--09:45 34.9 12:40-12:45 31.9 15:40-15:45 47.8 
48.1 44.2 09:45-09:50 38.8 12:45-12:50 32.0 15:45-15:50 46.3 
52.2 44.2 09:50-09:55 34.3 12:50-12:55 28.7 15:50-15:55 47.2 
47.1 42.8 QQ:55-10:00 37.6 l_'.l:~5-13:QQ_ 31.9_ 15:55-16:00 48.4 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Environment Research & Technology Company Limited 
25 / 1 I 3 - 1 1 4 i\loo 6 Soi Chinaket l, Ngamwonb""'an Road, 

Toongsonghong, Laksi, Bangkok 1021 0 
TcL 0-2954-7745-6 Fax 0-2954-7747 

E-mail : env:i@)enviresearch.co. th 
www.enviresearch.co.th 

ANALYSIS REPORT 
TEAM Consulting Engineering and Management Co., ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng Kum, Bangl<ak 10230 

lfl1Jm1l1J1vh\J1tJo11mLv1Jl11Yli1~~111~v101\\mwtJ,nnLLilJ 

~11mmumJm ~11nmJ.nm1v1J iJw1msuuJ 

Ambient Noise 

u1nmi:l'u~fa1~n11 

UTM (WGSB4) 4 7P 0733620 E, 1432795 N 

February 17-18, 2016 

Mr.Metikrai Sornton (Personnel of Environmenl Research & Technology Co., Ltd.) 

Integrating Sound Level Meter Type II: RION Model NL-42 Serial Number 01147317 

NCC091/2559 

Noise Level For 
Interval Time 5 minutes dB A Interval Time 

Le L90 fCC--===-~,:= 
22:00-22:05 44.9 42.9 01:00-01:05 
22:05-22:10 42.9 41.3 01:05-01:10 
22:10-22:15 56.2 42.3 01:10-01:15 
22:15-22:20 58.3 42.3 01:15-01:20 
22:20-22:25 43.2 41.3 01:20-01:25 
22:25-22:30 44.0 41.7 01:25-01:30 37.4 
22:30-22:35 43.2 41.0 01:30-01:35 39.1 37.1 
22:35-22:40 42.6 4 I.I O 1:35-01:40 38.8 37 .0 
22:40-22:45 42.2 41.1 01:40-01:45 50.7 36.5 

16:45-16:50 I 49.7 I 43.8 I 19:45-19:50 I 51.2 I 47.7 I 22:45-22:50 I 42.9 I 41.5 I 01,45-01,50 I 38.1 I 35.9 
16:50-16:55 I 46.4 I 42.4 I 19:50-19:55 I 5 l.9 I 47.4 I 22:50-22:55 I 42.1 I 41.0 I o 1 :50-o 1 :55 I 38.2 I 35.7 

·16:55-17:00 47.0 42.5 19:55-20:00 54.3 47.1 22:55-23:00 42.5 41.6 01:55-02:00 40.1 36.6 
11:00:::11,os·-44.9· 42.2 20,00-20,05 48.6 47.o 23,00-23,05 43.o 41.6 02,00--02,05 38.5 36.1 
11:05-11,10 --47_0··- 42.8 20:05-20:10 48.3 .. -46T- 23:05-23:10 50.8 41.6 02,os-o2:10 3-9.s-~ 

-17:10-17:15 ---4~-42.9 20:10-20:15 . 48.8 47.1 23:10-23:15 47.8 41.7 02:10-02:15 39.3 35.7 
17:15-17:20 .48.8-- 43.5 20:15-20:20 52.2 47.2 23:15-23:20 49.7 41.8 02:15-02:20 38.1 35.8 
11,20-11:25 50.3 43J __ 20:20-20,25 5§,IL ___ '!_6~--- 23:20-23,25 46.2 41.6 02,20-02:25 38.5 36.3 
17:25-17:30 48.9 44.9 20:25-20:30 53.6 '15.8 23:25-23:30 41.9 40.7 02:25-02:30 38.6 35.2 
11:30-11,35 47.o____ 4:i~s- ·• 20:30-20:35 _ 46.5___ 44.8 23:30-23:35 41.8 40.4 02,30-02,35 38.6 35T 
17:35-17:40 47.0 44.2 20:35-20:40 54.1 45.4 23:35-23:40 42.0 40.7 02:35-02:40 37.6 35.2 
17:40-17:45 49.4 ·45·:-§···· 20:40-20:45 45.,, ____ 45.1 23:40-23:45 41.8 40.4 02:40-02:45 38.6 35.0 

_JJ::45-17:50 47.8 4:1.JL .. 20:45-20:50 4§,L. __ 44.4 23:45-23:50 41.3 39.7 02:45-02:50 ..Jl.2.cQ _ _l~ 
!7_:§Q::.1.1,55 47.6 44.1 20:50-20:55 _ _j.§'1 ____ 4~,~ 23:50-23:55 41.0 39.2 02:50-02:55 _ _;1_2_~_ ~,L 
17:55-18:00 47.7 44.7 20:55-21:00 61.7 44.8 23:55-24:00 41.0 39.5 02:55-03:00 39.0 36.1 
18:00-18:05 50.2 46.6 21:00-21:05 -·503··· 44.4 00:00-00:05 40.9 39.3 03:00-03:05 38.7 35.4 
13,05-1s,10 50.5 46:s-· 21,05-21,10- ··sa:o·--44.7 00,05-00,10 43.5 39.5 03,os-03,10 38.9 35.4 
18:10-18:1s 48.2 4sT· 21:1.Q-21:UL ... 4§.o _44.3 00:10-00:15 40.2 38.6 03:10-03:15 37.7 35.o 
18:15-18:20 47.4 45.1 21:15-21:20 45.8 44:2 00:15-00:20 39.8 38.3 03:15-03:20 38.3 34.8 
18:20-18:25 49.2 --46.4 21:20-21:25. --~§ __ 44.2 00:20-00:25 40.3 38.8 03:20-03:25 37.7 34.4 
18:25-18:30 48.9 ,16.4 21:25-21:30 ,,5_3 43.7 oo,2s-oo,30 40.6 39.1 03:25-03:3o 36.7 34.3 
18:30-18:35 51.0 46.9 21:30-21:35 45.1 43.7 00:30-00:35 40.4 38.8 03:30-03:35 37.3 .14 <; 

18:35-18:40 48.6 46.2 21:35-21:40 46.3 43.9 00:35-00:40 41.4 39.4 03:35-03:40 38.0 1S 4 

18:40-18:45 48.B. 46.5 21:40-21:45 ,1s.6 44.0 oo:40-00:45 40.4 38.2 03:40-03:45 39.2 35.1 
18:45-18:50 55.3 48.5 21:'15-21:50 46.1 43.7 00:<15-00:50 39.9 38.4 03:45-03:50 39.1 35.0 
18:50-18:55 51.8 - 48.9 21:50-21:55 45_3·-· 43.5 00:50-00:55 39.4 37.8 03:50-03:55 38.8 34.6 
18:55-19:00 52.2 50.9 21:55-22:00 45.3 43.6 00:55-01:00 45.8 37.7 03:55-04:00 37.0 34.3 

DO NOT COPY PAR11AL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Environment Research & Technology Company Lirnilcd 
2 5/ 1 1 3- 1 14 Moo 6 Soi Chinaket 1, Ngamwongwan Road, 

Toongsonghong, Laksi, B.:mgkok 1 021 0 
Tel. 0-295'1-7745-6 Fax 0-2954-7747 

E~mai1 : envi@enviresearch.co.th 
www.enviresearch.co.th 

ANALYSIS REPORT 
TEAM Consulting Engineering and Management Co., ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng Kum, Bangkok 10230 

h11Jm1l1J 'l1lY11tJ,nn LLilJ 1ll Y111 fift111~\llft111m111tJft1nu\11~ 

~1ww1uLJ1w11 Ei1LmJtJfq1nu\11J irn1msouJ 

Ambient Noise 

u1nmili.fil,mn11 

UTM (WGS84) 47P 0733620 E, 1432795 N 

February 18, 2016 

Mr.lvletikrai Somton (Personnel of Environment Research & Technology Co., ltd.) 

Integrating Sound Level Meter Type 11, RION Model NL-42 Serial Number 01147317 

NCC091/2559 

Noise Level For Noise Level For Noise Level For Noise Level For 
Interval Time I 5 minutes dB A Interval Time 5 minutes dB A Interval Time 5 minutes dB A Interval Time 5 minutes dB A 

LQ WO LQ WO LQ WO LQ WO 
04:00-04:05 I 36.9 I 34.5 07,00-07:05 45.4 40.3 10,00-10,05 36.8 28.4 13,00-13:05 46.5 39.3 

-·0·4:05-04,10 37.1 ·· ·35.2 01:05-01,10 48.8 41.5 10:05-10:10 33.o 29.4 13:05-13:10 45.2 33.1 
04:10-04:15 I 37.3 I 35.6 I 01:10-01:15 I 46.o I 40.5 I 10:10-10:15 I 36.6 I 32.5 I 13,10-13:15 I 40.9 I 34.5 
04:15-04:20 36.9 35.3 07:15-07:20 46.9 41.5 10:15-10:20 35.3 31.0 13:15-13:20 43.9 37.3 
04:20-04:25 36.2 35.0 07:20-07:25 48.9 40.9 10:20-10:25 35.3 29.4 13:20-13:25 46.9 40.7 
04:25-04:30 -- 36.4 35.1 07:25-07:30 47.9 40.3 10:25-10:30 38.4 32.3 13:25-13:30 41.0 35.9 
04:30-01:35 - 36.7 35.2 07:30--07:35 47.0 40.9 10:30-10:35 42.9 33.0 13:30-13:35 44.5 33.2 

_Q:U.~::0-4:~4Q_,_,>..9-'_1__ 34.4 07:35-07:40 ____ 43.3 39.3 10,3s-10,40 40.4 . 32.2 13:35-13:40 38.7 32.2 
04:40-04:45 ' 16? 33.7 07:40-07;45 44.5 39.4 10:40-10:45 42.4 31.9 13:40-13:45 37.5 32.5 

·o,iA5-o4:5o __ . 38.7_1. .. J.'.!c.L. _o7A5=07:5o ... 43.4 ____ 38.5 .. 10:45=10:50 - 37.3 33.4 13A5-13:5o 43.6 ·-·34.7-
04.50-04.55 37.4 I 34.4 01.50 01.55 42.4 38.5 10.50 10.55 39.o 33.3 13.so-13.55 40.2 33.8 

. 04:55-05:00 ··-36:6 . 14? 07:55-08:00 42.6 38.1 10:55-11:00 45.0 30.6 13:55-14:00 40.0 35.9 
05:00-05:05 37.9 I 34, 08:00--03,05 43.9 37.7 11:00-11:05 40.3 32.7 1,1,00-14:os 38.1 32.3 
o5,o5-o5:10 ·· 38.2 1··":is.1 08,05-08:10 47.5 38.3 11,os-11,10 41.3 32.6 14,05-14,10 35.9 30.3 

··os,10-05,15 41.4 161 · 08,10-08,15 45.2 36 .. 8 11,10-11,15 36.1 30.1 14,10-14,15 36.3 :i"O:S-
·os~15-05,20 39.9 1,;" 03,15-03,20 46.4 38.o 11,15-11,20 40.3 35.1 14,15-14,20 31.2 29.5 
05:20-05:25 39.2 36.7 08:20-08:25 49.4 36.2 11:20-11:25 38.1 31.0 14:20-14:25 39.2 31.9 

·05:25-05:30 39.4 37:9 08:25-08:30 48.6 37.5 11:25-11:30 41.0 31.7 14:25-14:30 36.7 31.7 
a·s,50:o5,35 39.5 - 37.9 o8,3o-as,35 47.4 34.9 11,30-11,35 40.2 34.1 14:30-14,35 31.1 32.7 
05,35-05:40 40.0 ---~~1 08,35-08,40 40.0 34.8 I l l:35-11:40 I 38.2 I 29.8 14,35-14,40 37.4 31.6 
05:40-05:45 40.3 38.7 08:40--08:45 42.0 35.7 11:40-11:45 38.4 31.2 14:40-14:45 34.9 31,3 
05:45-05:50 40.1 38.7 08:45-08:50 40.5 33.3 11:45-11:50 1R 4 33.3 14:45-14:50 37.8 29.6 
05:50-0o:o:, 401 3R.9 08:50-08:55 46.4 32.7 11:50-11:55 38.2 30.1 14:50-14:55 35.2 31.3 
05:55-06:UU 40.3 3Q O 08:55-09:00 44.1 32.1 11:55-12:00 41.2 32.2 14:55-15:00 39.5 33.2 

1._Cl_(j_:~5 40.6 37.7 09:00-09:05 36.6 30.5 12:00-12:05 38.4 29.0 15:00-15:05 39.4 34.7 
06:05-06:10 39.3 37.4 09:05-09:10 39.7 30.1 12:05-12:10 36.6 31.1 15:05-15:10 37.4 35.0 

, __ {J._9,.l_0.:::~15 40.0 37.9 09:10-09:15 32.2 29.9 12:10-12:15 36.2 29.8 15:10-15:15 38.5 35.7 ·-
I 06:15-06:20 40.8 38.1 09:15-09:20 40.4 30.8 12:15-12,20 33.2 29.3 15:15-15:20 41.0 38.3 
I 06~5 41.4 :::-_ _:32_1_~-- 09:20-09:25 44.5 33.5 1;:20-12:25 46.2 38.l 15:20-15:25 43.6 40.0 

06.25-06.30 41.7 __ '}~ _ _ 09.25-09.30 39.l_ 34.6 12.25-12.30 37.9 32.8 15.25-15.30 49.8 41.1 
06:30-06:35 43.4 39.6 09:30-09:35 40.6 "'' n 12:30-12:35 37.2 30.7 15:30-15:35 47.8 44.3 
Oli·1"-0frqu 49.4 40.6 09:35-09:40 35.5 30.4 12:35-12:40 45.9 39.3 15:35-15:40 49.0 44.5 

__ Q_§,10:cQ~_:,_ 48 s 40 R 09:40-09:'15 42.4 34.o 12,40-12:45 41.6 37.3 15:40-15:45 - . 48_.5 L .. .'l.'1:.:'l:. 
06:45-06:50 44.7 •n • 09:45-09:50 39.6 31.9 12:45-12:50 41.3 36.3 15:45-15:50 51.4 I ,11.2 
06:50-06:55 47.0 40.3 09:50-us::,:, 39.0 29.2 12:50-12:55 44.2 38.5 15:50-15:55 48.8 ' __ '!._l.} __ j 
~s=o~ .±2.Ji. '}9:J.. ~ 34.6 3o.o 12,5s-13,oo 42.0 33.6 15:55-16,00 47.5 ~ 

/ /I 
(Ms.Supawan Suwannapa) 

Analyst No.1-099-'il-4850 
l.vl"><'.dill\ 

\ -~ 
(Ms.Panicha Prornchai) 

Lab. Supervisor No.1-099-'1-24·14 

DO NOT COPY PARTIAL OP THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL 
REPORT ANALYSIS REFERS TO SUBMITTED SAMPLE (SJ ONLY 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Interval Time 

16:00 - 17:00 .... ---· 
17:00 - 18:00 
18:00-19:00 
I q,Of - 20:00 
20:00-21:00 
21 :00 - 22:00 -·----
22:00 - 23:00 
23:00 - 24:00 
00:00- 01:00 
01:00-02:00 
02:00 - 03:00 
03:00 - 04:00 -"·-·------
04 :00 - 05:00 -· 
05:00 - 06:00 -·---·· 
06:00 - 07:00 .... ---· 
07:00 - 08:00 

Environment Research & Technology Company Limited 
25/113-114 Moo 6 Soi Cbiuaket 1, Ngamwongwan Road, 

Toongsonghong, Laksi, B<mg:kok 10210 
Tel. 0-2954-7745-6 fa, 0-2954 -774 7 

£.mail : euvi@euviresearch.co.th 
w,v,1•.envireseurcb.co.th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng l<um, Banglwk 10230 

1,mm,11,lvli'htlfl1nuv1il11~1.~ft111~v101llmmtlf!1nLLlil, 

,humnuu1wn a7Lllutifl111lllilJ 'ilJ\\1vl1ZLJtlJ 

Ambient Noise 

u,nn,vli.fllA'iJ n,1 

UTM (WGSB4) 47P 0733620 E, 1432795 N 

February 13-14, 2016 

Mr.Metikrai Somton (Personnel of Environment Research & Technology Co .. ltd.) 

Integrating Sound Level Meter Type II, RION Model NL-42 Serial Number 01147317 

NCC092/2559 

Noise Level, dBIAl 
Lea Lmnx LS Ll0 L50 
48.1 70.9 52.9 50,5 45.5 
51.4 78.9 54.1 52.5 48.5 
52.7 79.0 55.3 53.2 50.4 
53.4 67.9 54.9 54.3 53.1 
53.5 68.7 54.9 54.4 53.4 
56.4 71.8 62.2 60.5 53.3 
51.8 71.6 53.6 52.9 51.6 
50.4 68.9 51.6 51.4 50.3 
49.1 68,8 51.2 50.8 49.0 .. 
46.5 70.6 47.7 ,f7.I 45.8 
48,0 69.4 50.1 49.8 47.9 .. 
45.3 64.4 48.4 47.6 44.1 
44 .1 69.5 46.0· 45.5 43.7 
46,0 62.2 48.1 47.2 45.7 .. 
49.6 67.1 53.2 51.5 48.4 
50.0 68.1 54.] 52.4 48,1 

L90 
42.4 
45.8 
48.7 
52.1 
52.1 
51.0 
48.6 
45.7 
43.3 
41.5 
41.8 
41.3 
41.4 
43.9 
47.1 
45.9 

08:00 - 09:00 -·--49.4 73.4 53.7 51.2 46.5 44.0 
09,00 - 10,00-··-· 48.9 72.5 
10:00-11:00 51.6 78,8 
11:00 - 12:00 51.1 76.3 .... 
12:00 - 13:00 45.0 64.0 
13:00 - 14:00 44.3 66,7 ,--·-·-
14:00 - 15:00 55,3 85.3 ------
15:00 - 16:00 51.8 82.1 

24 Hours Measurement 51.0 85.3 
Standard1/ 70 115 

Ldn 55.6 
Rcmu.rk: 11 Notification of National Envitonu1ental Board, No.15, 8.8.2540 

B.E.2535 {1992), published in lhc: Royal Government Gazette 

j 
(Ms.Supawan Suwannapa) 

Analyst No.1-099-il-4850 

54.7 51.8 45.2 -57.3 54.3 46.4 
57.3 55.3 45,5 
49.4 47.3 43.1 
48,5 46.7 42.6 
60.3 56,7 47.7 
56.1 54.2 48.5 
55.0 53.1 48.8 

-

the Enhancement and Co 
dated April 3, 8,E:,2540 (1997). 

. I 
.... (Ms.Panicha Promchai) 

Lab. Supervisor No.1-099-!l-2414 

DO NOT COPY PARTIAL OF' THIS ANALYSIS REPORT \VJTHOUTOFFICIAL APPROVAL 
REPORT ANALYSIS REFERS TO SUBMl'n'ED SAMPLE (SJ ONLY 
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40.3 
40.1 
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F-RP-008 Rev. 00, April 30, 2009 

Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Interval Time 

16:00 - 17:00 ..... 
17:uu - \8·00 
18:00- 19:00 --·- ·-··--· --·~·-· 
19:00 - 20:00 
20:00 - 21:00 
21 :00 - 22:00 
22:00 - 23:00 
23:00 - 24:00 --· 00:00- 01:00 
01:00- 02:00 ___ ,. __ ·- -· 02:00 - 03:00 

............. 03:00 - 04:0() ... _ .. 

. 04:00 05:00 
,.... 05:00 - 06:00 

. 06:00 - 07:00 . -·--
07:00 - 08:00 ··-- ... 
08:00 - 09:00 
09:00 - 10:00 
10:00-11:00 
11:00-12:00 ·-·------
12:00- 13:00 -···---- -·. 
13:00 - 14:00 ------·· 
14:00 - 15:00 ----····-··-
15:00 - 16:00 

24 Hours Measurement 
Standard 1I 

Ldn 

Environment Research & Technology Cornpnny Limited 
25/113-114 Moo 6 Soi Chinakel 1, Ngam,\'ong-w.:m Roa<l

1 

Toongsonghong, Luksi, Bangkok 1 021 0 
Tel. 0-2954-7745-6 Fa.x 0-2954-774 7 

E-mail: envi@)envirese.u·ch.co.th 
www. enviresearch. co. th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., Ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng l<um, Bangl<0k 10230 

1v11,n.1l 111vlvhtlci1n1L~-l l11i{11~111i.~~fll\\ nm.1tlci1nuv1, 

~7UcllJ71JtJ1J\~1 07LllDticl111lllilJ 'ilJ\\1~1CLJDJ 

Ambient Noise 

u'lnmvl'i.f11,m011 
UTM (WGS84) 47P 0733620 E, 1432795 N 

February 14,15, 2016 

lvtr.Metikrai Somton (Personnel of Environment Research & Technology Co., Ltd.) 

Integrating Sound Level Meter Type II, RION Model NL-42 Serial Number 01147317 

NCC092/2559 

Noise Level dB(Al 
Leq Lmax L5 Ll0 L50 
47.7 61.6 51.6 50.4 46.7 
48.9 70.0 52.2 50,6 46.9 
50.7 65.6 53.4 52.9 50.1 
so' bl.5 52.4 52.0 50.3 
47.9 63.4 50.4 49.7 47.2 
46.3 64.9 49.1 48,3 45.5 
43.8 60.9 46,2 45.0 43.2 
43.6 63.4 46.0 45.5 42.9 
43.6 67.5 46.1 45.4 41.8 
41.2 50.6 44.9 44.2 40.2 
42.6 58.4 47.3 46.1 40,5 
38.6 ~.'/ 43.0 41.9 37.0 
38.0 66,0 41.1 39.7 35.3 

. 39.7 59.0 45.3 41.8 37.0 
44.5 bb,b 48.5 46.5 41.7 
4·1.6 70.1 52.7 50.5 43.7 . 
44 S 63.] 50.7 49.0 38.6 
37.0 5'L6 41.3 39.5 34.8 
48.5 7'L4 - 57.3 51.6 35.7 
39.7 61.5 45.2 41.4 35.1 
36.8 58.3 41.6 39.4 34,2 
45,3 73.3 47.9 46.4 41.4 
47.2 74.5 52.1 50.2 43.9 
43.6 57.5 47.3 45.9 42.4 
45.8 74.5 50.0 48.1 44.0 
70 115 -

49.8 

L90 
43.1 
44.4 
47.6 
48.7 
45.5 
43.8 
41.9 
41.1 
38.8 
37.8 
37.7 
34.4 
33.2 
34.8 
39.6 
39.7 
34.1 
32.2 
32.4 
31.9 
31.1 
37.3 
40.0 
40.2 
41.6 

Remark: 1r Notification of National Environmental Board, No.15, 8.8.2540 (1997) under the Enhancement and Conservation of Nalional Environmental Qunlity Acl 
B.E.2535 (1992), published in the Royal Government Gazette No.114 Part 27D dated April 3, B.E.2540 (1997). 

(Ms.Supawan Suwannapa) 

Analyst No.1-099-ii-4850 

I 
(Ms.Panicha Promchai) 

Lab. Supervisor No.1-099-!l-2414 

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL 
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Environment Research & Technology Company Limited 
2 5/ 1 1 3 - 1 14 Moo 6 Soi Chinaket 1, Ngarnwongwan Road, 

Toongsonghong, Laksi, Ba.nglwk 1021 0 
TeL 0-2954-7745-6 Fax 0-295,1-7747 

£.mail : envi@cnviresearch.co.th 
www.enviresearch.co.th 

Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., Ltd. 

151 Nuan Cl1an Road, Nuan Chan, Bueng l<urn, Bangkok 10230 

1,mn11t 1, 'l vm11.lcnn LLvi, 1111{ii ~ff,H~v1ff111 mrntl,nmLv1, 

vilumrnJu1,m 01Lnu1JonmLvH im1m:uu, 

Ambient Noise 

u~nrn.flu~fa'fJnT'f 

UTM (WGS84) 47P 0733620 E, 1432795 N 

February 15•16, 2016 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Mr.Metlkrai Sornlon (Personnel of Environment Research & Technology Co., Ltd.) 

Integrating Sound Level Meler Type 11, RION Model NL-42 Serial Number 01147317 

NCC092/2559 

Interval Time Leq 

---- :~:~~ -:~:~~-----1 :~; 
18.00- 19.00 50.l 

·-·--·_J 9:00_ - 20:00 I 50~L. __ _ 
20.00 - 21.00 47.9 
21:00 22:00 46.0 
22:00 23:00 
23:00 24:00 
00:00 01:00 
01:00 02:00 

Lmax 
62.4 
63.7 
72.l 

-68~ 
57.2 

Noise Level dBIAl 
LS Ll0 

48.0 46,1 
51.5 50.5 
53.5 50.7 
52.5 51.5 
50.3 49.7 

. ~g~ I Sb / I :~·: '" - mo 

~:.:!.~ 

I 
';JV,/ 

"""'' an , 

'tO.O I ~t I ,0 
--¾~'~ I ov, I :~·~ 

52.9 I 50.4 

02:00 - 03:00 '--·-·+---"=-- ,u.o 

03:00 04:00 •l----"'=--•I---·---"= '" 
0 

,, ' ,\(\') 

't..},0 '-I:.:!,..) 

.. 04:00 05:00 . 39.1 37.8 

05:00 06:00 42.4 40.! 
06:00 07:00 I 45.3 I 66.3 
07:00 - 08:00 I 46.0 I -·64:0 

49.9 47.9 
51.0 48.9 

08:00 - 09:00 40.9 59.6 ,0.~ ,0.0 """ AOC 

09:00 - 10:00 -·· 39.3 60.4 AA •• --r~t,"t 

10:00 - 11:00 40.7 65.5 
11:00 12:00 41.5 ---~ 
12:00 13:00 43.8 55.7 

13:00 14:00 51.5 --·1-----2.!..2 
14:00 15:00 58.5 79.7 
15:00 - 16:00 46.9 66.0 

24 HoUis Measurement 
Standard 1/ 

Ldn 

48.4 
70 
52.2 

79.7 
115 

45.8 
46.9 
48.2 
55.9 
61.9 
51.4 
52.1 

41.Y 
42.5 
43.0 
46.9 
54.6 
60.3 
49.8 
50.5 

L50 
42.4 
47.4 
48.2 
49.7 
47.4 
45.3 

I 46.! 
45 8 
45.0 
43.6 

I 38.0 
37.1 
14 7 
%4 

42.2 
42.8 
38.0 
36.6 
35.6 
37.2 
42.2 
49.8 
57.3 
44.9 
47,0 

-· 

L90 
39.7 
44.8 
46.4 
48.3 
45.8 
43.6 

I 44.2 
44 1 
42.9 
39.9 
36.6 
34.9 
33.1 
34.4 
39.9 
39.8 
35.6 
33.7 
32.8 
33.9 
38.1 
44.9 
55.8 
42.0 
45,1 

Rcmurk: 11 Notification of National Enviroumental Board, No.15, 8.8.25'10 (1997) under 
B.E.2535 (1992), published in the Royal Government Gazette No, 114 Part 

Enhancement and Conservation of National Environmental Quality Act 
Aplil 3, 8.E.'2540 {1997). 

j II I 
(Ms.Supawan Suwannapa) 

Analyst No.1-099-,-4850 

(m1u 
(Ms.Panicha Promchai) 

Lab. Supervisor No.1-099-11-2414 

DO NOT COPY PAR11AL OF THIS ANAL YS/S REPORT WITHOUT OFF/CW, APPROVAL 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Interval Time 

16:00 17:00 
. . 17:00 - 18:00 

18:00 - 19:00 
19:00 - 20:00 
20:00 - 21:00 
21:00 - 22:00 

·-·· 
22:00 - 23:00 
23:00 - 24:00 
00:00 - 0 l :00 
01:00- 02:00 . -
02:00 - 03:00 
03:00 - 04:00 
04:00 - 05:00 
05:00 - 06:00 
06:00 - 07:00 
07:00 - 08:00 ·-···"- -· 
08:00 - 09:00 
09:00 - 10:00 . 

-

-·--- .. -·10:60 - 11 :00 --· 

11:00 - 12:00 . 
12:00 - 13:00 
13:00 - 14:00 

-··- -----
14:00-15:00 
15:00 - 16:00 

24 Hours Measurement 
Standard ti 

Ldn 

Environment Research & TechnolO!,')' Company Lirnited 
25/ 1 13-1 14 Afoo 6 Soi Chiuaket 1, Ngamwongwan Ro<td, 

Toongsonghong, Laksi, Bangkok 1 0 2 1 0 
Tel. 0-2954-7745-6 fax 0-2954-7747 

E-mail : envi@enviresearcb.co.th 
www.euviresearch.co. th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., Ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng Kum, Bangl'°I< 10230 

lm~m111"'l11i'hli~1nLL<il"111i'111~in11~v101v,m1iJtlmmt,i, 

,hum.nuu1"1~1 D7Lnol1~1nuv1, iJ111mrno, 

Ambient Noise 

u1nrn.fli.~Tvmm-; 

UTM (WGS84) 47P 0733620 E, 1432795 N 

February 16-17, 2016 

Mr.Melikrai Somton (Personnel of Environment Research & Technology Co., ltd.) 

Integrating Sound Level Meter Type II, RION Model NL-42 Serial Number 01147317 

NCC092/2559 

Noise Level, dBIAI 
Lea Lmax LS ' LlO L50 
45.8 58.3 49.2 48.0 44.9 
46.4 61.3 50.5 48.5 44.9 
49.8 69.5 56.l 53.1 46.4 
49.5 68.7 53.6 50.7 48.0 
47.3 62.8 50,9 49.7 46.2 
46.4 60.8 48.4 47.8 46.1 
47.3 61.4 49.6 49.0 46.9 ------
48.4 69.2 51.6 50.3 46.8 
4,1.1 52.4 47.0 46.4 43.5 
43.5 56.3 47.0 46.0 42.7 
42.9 58.6 46.4 45.6 41.8 
40.2 57.8 43.5 42.6 39.3 
39.5 59.3 43.4 41.8 37.7 
41.9 66.6 44.3 43.1 39.6 
48.7 69.l 52.2 49.6 47.2 
47.8 65.9 Sl.7 50.2 46.3 
43.7 61.7 48.1 46.2 41.6 -----
43.6 60.1 49.3 47.3 39.9 -
43.4 65.2 49.9 47.6 38.2 
48.4 74.4 55.9 52.1 40.8 
42.4 60.1 48.3 46.3 38.8 
4,; ') 72.6 50.7 47.9 39.7 
40.7 62.3 46.5 44.7 37.4 
44.6 58.7 49.0 47.5 42.8 
46.0 74.4 50.6 48.4 44.0 
70 1!5 

51.8 

L90 
42.5 
43.0 
4,1.5 
46.7 
44.5 
44.7 
44.9 
44.1 
40.8 
40.4 
39.3 
36.8 
35.0 
37.4 
44.3 
42.5 
38.0 
34.8 
34.2 
35.0 
33.l 
34.2 
33.8 
39.7 
41.6 

Remark: ir Noufication of National Environmental Board, No.15, 8.E.2540 (1997) under the Enhancement and Conservation of National Environmental Quality Act 
B.E.2535 (1992), publis~1ed in the Royal Government Gazette No.114 Part 270 dated April 3, !3.E.2s,w (1997). 

(Ms.Supawan Suwannapa) 

Analyst No.1-099-,-4850 

[ 
(Ms.Panicha Promchai) 

Lab. Supervisor No.1-099-11-2414 

DO NOT COPY PARTIAL OF THJS ANALYSIS REPORT WJTHOUT OFFICIAL APPROVAL 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Interval Time 

16:00-17:00 
17:00 - 18:00 
18:00- 19:00 
19:00 - 20:00 
20:00 - 21 :00 -"~~---
21 :00 - 22:00 
22:00 - 23:00 
23:00 - 24:00 
00:00- 01:00 
01 :00 - 02:00 -··--·-
02:00 - 03:00 
03:00 - 04:00 
04:00 - 05:00 
05:00 - 06:00 
06:00 - 07:00 
07:00 - 08:00 --· 
08:00 - 09:00 
09:00- 10:00 
10:00 - 11 :00 

. . 11:00 - 12:00 -------
12:00-13:00 -----
13:00 - 14:00 

. 14:00 - 15:00 
15:00 16:00 

24 Hours Measurement 
Standard1I 

' Ldn 

-

---~ 

Environment Research & Technology Company Limited 
2 5 / 1 1 3 - 1 1 4 l\f oo 6 Soi Chinaket 1 ! Ngamwongwan Road 1 

Toougsonghong, Laksi, Bangkok 1 021 0 
Tel. 0-2954-7745-6 FiLx 0-2954-7747 

E-mail: euy]@ienviresearch.co.th 
www.enviresea1·ch.co.th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., Ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng Kum, Bangkok 10230 

l,mm1 T ,J 'h•lrhtJwmu,iJ 11t i'lu fl.1uqv1a111mrntJ1nnuv1J 

.i1umnuLJ1JYn ii1lnotJ1nnuv1J irn1vn~u1JJ 

Ambient Noise 

u1nrn.iiifiLmJ011 

UTM (WGS84) 47P 0733620 E, 1432795 N 

February 17-18, 2016 

Mr.Metll<ral Somton (Personnel of Environment Research & Technology Co., Lid.) 

Integrating Sound Level Meter Type 11, RION Model NL-42 Serial Number 01147317 

NCC092/2559 

Noise Level dBIAl 
Leq Lmax LS Ll0 L50 
46.9 66,0 50.8 49.1 45.4 
48.1 F.F. 7 52.1 50.4 46.7 
50,8 F.O 0 54.9 52.4 49.3 
51.6 67.4 55,9 53.6 50.3 .. 
sq R 70.3 60.6 58.7 47.7 
52.3 69,8 58,2 57.1 46.8 
50,3 68.2 57.8 55.9 43.2 
4S F. 70.2 49,9 48.2 42.1 
41.5 56.5 46.3 44.0 40.2 
4q 4 68.0 48.7 45,5 38.7 
38.8 60.2 42.6 40.9 37.2 .. 
38.2 58,5 42.6 40.5 36.9 
36.9 50 q 39.9 38.3 36,2 
39.8 s, n 42.'l 41.4 39.3 
45.5 66.7 50.7 48.6 41.7 
46.2 F.91 51.4 49.7 43.4 
46,0 63.3 52.6 50.7 40.5 
39,8 63,7 45.3 41.8 35.1 
39.9 64.3 44.1 41.2 34.8 
qq F. 54.6 45.0 42.9 37,0 
41.8 67.5 46.7 44,3 39.1 
43.4 57.2 48.5 46.8 41.6 
37.3 54.0 42,3 40.0 34.7 
47.2 64.8 51.2 50.1 46.1 
47.1 70.3 52.7 50.9 43.9 
70 115 -

51.5 

L90 
42.9 
44.0 
47.4 
49.2 
45.9 
44.0 
41.6 -
40.8 
38.7 
36.9 
35.6 
34.9 
q4R 

37.6 
39.4 
40.1 
36.1 
31.8 
31.7 
32.3 
35.3 
36.1 
31.5 
49 4 

41.7 

Remark: 11 Notification of National Environmental Board, No.15, 8.E.2540 {1997) under Uic Enhancement and Conservation of Nutionnl E1mronmentnl Quality Act 
B.E.2535 (1992), published in the Royal Govemmeut Gazette No,114 Part 27D dated April 3, B.E.2540 {1997). 

;// 
(Ms.Supawan Suwannapa) 

Analyst No.1-099-~-4850 

\ 
Lab. Supervisor No.1-099-!1-2414 

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL 
REPORT ANALYSIS REFERS TO SUBMITTED SAMPLE (S) ONLY 
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VILLAGE NO. 2 BAN NOEN SAWAN,  
MAP YANG PHON SUB-DISTRICT 

  



Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Measured Location 

En\'ironment Research & Technology Company Limited 
25/ 1 13-1 14 Moo 6 Soi Chinaket 1, Ngamwongwan Road, 

Toongsonghong, Laksi, Bangkok 10210 
TcL 0-2954-7745-6 Fax 0-2954-7747 

E-mail : euvi@cuviresearch.co.th 
www.enviresearch.co.th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., Ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng Kum, Bangkok 10230 

Tm;n11l1;'lwi'htl~1mLvMh1ii111fhn11q,nrn-1m11Jtl~1nLLlilJ 

,i,u~mua1;w1 a1Ln11tl~1mLviJ i;111mzmH 

Work Place Noise 

February 14, 2016 

Mr.Metil<ral Somton (Personnel of Environment Research & Technology Co., Ltd.) 

Integrating Sound Level Meter Type 11, RION Model NL-42 Serial Number 00157459 

NHC029/2559 

Noise Level· dB/Al 
Interval Time 

Level Eauivalent (Leal Maximum Level (Lmax) 
08:00 - 09:00 59.9 84.l 
09:00 - 10:00 67.4 92,6 

u'h-imyt1J2JU1i1'1Ufil'lot0'1Ufiln"IIOJfm;n.,-
l 0:00 - 1l :00 65.4 86.2 
ll:00 -12:00 65.6 88.4 

l'I~~ 2 ohmunuv,Jvt1' ii,inotla-inum; 13:00 - 14:00 65,5 89.2 
14:00 - 15:00 58.7 85,7 

,JJ\1'lfil'l'Oti0J 15:00 - 16:00 56.0 85.0 
16:00- 17:00 57,2 85,6 

8 Hours Measurement 63.7 92.6 

'----· 
Standardl/ 90 140 

Rc:murk: 11 Ministcdnl Regulation of the Minislly of Labour, B.E.2549 (2006),pttlilishcd in the Royal Govemmc::nt Gazette No.123, Part 23A dated Murch 6, B.E.2549 
{2006), (Noise Exposure eight hours per day). 

j;( 
(Ms.Supawan Suwaunapa) 

Analyst No.1-099-\l-4850 

) 

. l re c,J~,·---
(Ms.Panicha Promchai) 

Lab. Supervisor No.1-099-Yl-2414 

DO NOT COPY PAR'11AL OF THIS ANALYSIS REPORT WJTHOUT OFFICIAL APPROVAL 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Measured Location 

Environment Research & Technology Company Limited 
25/ 113-114 l\1oo 6 Soi Chinakel 1, Ngan~wougw;_m Road, 

Toongsonghong, Laksi, Bangkok 102 1 O 
Tel. 0-2954-7745-6 Fax 0-2954-7747 

E-mail: euvi@1euvircscarch.co.th 
www .envircsearch.co. th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., Lid. 

151 Nuan Cl1an Road, Nuan Chan, Bueng Kum, Bangkok 10230 

lm.Jn71 l ,J '\ vlvhtlt11nLLY1.J l 1L vf ,i ~f!1\l~Yl<!1Y\n111JUEnnLLYlJ 

vi11JRIJ71JLl7.Jl't1 ii1Ln11tlmnLLY1J 'i.J1\1'11ZLl1l.J 

Work Place Noise 

February 15, 2016 

Mr.Metikrai Sornton (Personnel of Environment Research & Technology Co., Ltd.) 

Integrating Sound Level Meler Type II, RION Model NL-42 Serial Number 00157459 

NHC029/2559 

Noise Level; dBIAl 
Interval Time 

Level Eaulvalent !LeQ) Maximum Level lLma,i:) 
08:00 - 09:00 69,9 95,6 
09:00 - 10:00 68,0 92.4 

u:inrn7l~21ulii',ufl1,mz'lU\il n'll o~ f1-11J n,1 
10:00 - 11:00 66.6 92,9 
11:00 - 12:00 64,2 91.0 

VI~~ 2 oi,uamuu,;w1 1hinotl,nnum; 13:00 - 14:00 65,2 92.1 
14:00 - 15:00 64,7 89,0 

,JJl'l11i11'~tlilJ 15:00 - 16:00 66,3 92.7 
16:00- 17:00 56.8 84.3 

8 Hours Measurement 66.3 95.6 
Standard 1I 90 140 

Remark: it Ministerial Regulation of the Ministry of Labour, B.E.2549 {2006),publfohed in the Royal Government Gazette No,123, Part 23A dtlted March 6, B.E.2549 
(2006), (Noise Exposure eight hours per day). 

(Ms.Supawan Suwannapa) 

Analyst No.1-099-il-4850 

\, 
(Ms.Panicha Promchai) 

Lab, Supervisor No.1-099-Yl-2414 

DO NOT COPY PARTIAL OF' '/11/S ANALYSIS REPORT WITHOUT OFF/C/1,L APPROVAL 
REPORT ANALYSIS REFERS TO SUBMITI'ED SAMPLE (SJ ONLY 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Measured Location 

Environment Research & Technology Company Limited 
2 5 / 1 1 3 - 1 1 4 l\100 6 Soi Chinaket 1, Ngamwongwm.1 Road, 

Toongsonghong1 Laksi, Bangkok 10210 
Te!. 0-2954-7745-6 Fax 0-2954-774 7 

E-mail : envi@en\'irescaxch.co.th 
w,vw.euviresearch.co.th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., Ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng Kum, Bangkok 10230 

tmJm1t1J11Hq1tJw.nc.v1~l,1vlu~ft1tt~v1ft1~11111Jtl~1nw11J 

vi1umntJU10YJ1 D1l/1EJu,nml<ilJ ilJWlv11CLJDJ 

Work Place Noise 

February 16, 2016 

Mr.Metikrai Somton (Personnel of Environment Research & Technology Co., Ltd.) 

Integrating Sound Level Meter Type 11, RION Model NL-42 Serial Number 00157459 

NHC029/2559 

Noise Level· dB(Al 
Interval Time Level Eoulvalentl~l Maximum Level fLmaxl 
08:00 - 09:00 66.9 94.5 ----·--·- 09:oo:.. 10:00 67.5 94.6 

----·-- ··s1.9· 10:00- 11:00 65.0 
u'h,111,i1J'llwil'mfir1mz1u<11mio~fa-i~m, -·--·-

11:00- 12:00 67.6 93.0 ---- - ··---- 88.3 
1ujfi 2 oi11Jil!J'lll!J1~\'l, ii1Ln!Jtlil'lnll<ll~ 

13:00 - 14:00 57.7 
14:00 - 15:00 65.9 87.2 

\l~'Vl1<117Z!J!J~ 15:00 - 16:00 62.6 85.2 
16:00-17:00 59.2 80.9 

8 Hours Measurement 65.2 94.6 
Standard1I 90 140 

Remnrk: !/ Ministerial Regulation of tlie Ministry of Labour, 8.8.2549 /2006),published in tl1e Royal Government Gazette No, 123, Part 23A dated March 6, 8.8.2549 
(2006), {Noise Exposure eight hours per day). 

(Ms.Supawan Suwannapa) 

Analyst No. "l-099-il-4850 

I, I fl 

(Ms.Panicha Promchai) 

Lah. Supervisor No."l-099-fl-2414 

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL 
REPORT ANALYSIS REFERS TO SUBMITTED SMfPLE (S) ONI.,Y 

Page 3/5 

F-RP-014 Rev. 00, April 30, 2009 

Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Measured Location 

Emironment Research & Technology Company Limited 
2 5 / 1 1 3 - 1 14 Moo 6 Soi Chinaket 1, Ngamwonf,• .. wun Rond, 

Toongsonghong, Laksi, Bangkok 1 0210 
Tel. 0-2954-7745-6 Fax 0-295'1-7747 

E-mail : envi@enviresearch.co.th 
W\Vw.enviresearch.co.th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., Ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng l<um, Bangkok 10230 

1mJn11t1J'\yjvhtl~1nuv1Jl111f11~N111~v1.i111mrntlo1mLv1J 

vi1uomuu1J1~, 61L11 utl"1mLv1~ ilJ½1v11cvDJ 

Work Place Noise 

February 17, 2016 

Mr.Metikrai Somton (Personnel of Environment Research & Technology Co., Ltd.) 

Integrating Sound Level Meter Type II, RION Model NL-42 Serial Number 00157459 

NHC029/2559 

Noise Level· dBfAI 
Interval Time Level Eoulvalent fLeql Maximum Level fLmaxl 
08:00 - 09:00 65.5 91.0 

·-· 
09:00 - I 0:00 63.2 92.6 

u'i1,m,imtulil1H!1A<11z1u<11n'll!Mll'l,~n1-i 
10:00 - 11:00 64.0 92.6 
11:00 - 12:00 64,1 93.6 

1-1~fi 2 oi1mi.nuu1~w1 Ei11n0tl1nm1QlJ 13:00 - 14:00 58.5 80.7 
14:00 - 15:00 59.0 84.1 

\l~'Vl1Ql1ZU!JJ 15:00 - 16:00 57.5 85.8 
16:00 - 17:00 54.4 80,6 

8 Hours Measurement 62.1 93.6 
Standard1I 90 140 

Remo.rk: 1/ Ministerial Regulation of the Ministry of Labour, 8,E.2549 (2006),pullLisbed in the Royal Government Gazette No, 123, Purl 23A dated March 6, 8,E.2549 
(2006), (Noise Exposure eight hours per day). 

I 

(Ms.Supawan Suwannapa) 

Analyst No."l-099-'il-4850 

(r,11 

(Ms.Panicha Promchai) 

Lab. Supervisor No.1-099-fl-2414 

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL 
REPORT ANALYSIS REFERS TO SUBMITTED SAMPLE (SJ ONLY 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Measured Location 

Environment Research & Technology Company Limited 
25 / 1 1 3- 1 l 4 Moo 6 Soi Chinakel 1, Ngarnwongwan Road, 

Toongsonghoug, L::iksi, Bangkok 1 0 21 0 
Tel. 0-2954-7745-6 Fax 0-2954-7747 

E-mail : envi@1enviresearch.co.tb 
www.enviresearch.co.th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., Lid. 

151 Nuan Chan Road, Nuan Chan, Bueng !<um, Bangkok 10230 

1mom111o'trl1~1t1,nnM1J111fiiir\i1111~v1«111m1utlfi1nllv10 

oi11Jmnuu1m1 s1Lnmlil1nLl~o iowi'm:m10 

Work Place Noise 

February 18, 2016 

Mr.Metikrai Somton (Personnel of Environment Research & Technology Co., Ltd.) 

Integrating Sound Level Meter Type II, RION Model NL-42 Serial Number 00157459 

NHC029/2559 

Noise Level; dBIAl 
Interval Time Level Equivalent fLenl lllaxlmum Level (Lmax) 
08:00 - 09:00 66.5 ·q4 1 

09:00 - 10:00 68.0 91.2 
94.1 

1i'h1rn11J1J2mi111fir1m::111oom11MLl'mm1 
10:00 - 11:00 68.4 
11:00-12:00 66.1 92.9 

84.5 
'l-'l~fi 2 oi11JilJIJ11J!J1~fl'i 01Lfl!l'Uil1011"1~ 

13:00 - 14:00 60.3 
14:00 - 15:00 56.4 79.4 

ll~'l-'l1Gl"IZ!J!l~ 15:00 - 16:00 56.1 83.3 
16:00-17:00 55.0 78.0 

8 Hours Measurement 64.8 94.1 
Stnndnrdt/ 90 140 

Rcmo.rk: 11 Ministerial Regulation of the Minil:ltry of Labour, B,E.2549 (2006),published in the Royal Govcrmncnt Gazette No.123, Prut 23A dated Murch 6, O.E.2549 
{2006), (Noise Exposure eight hours per day). 

j;( 
(Ms.Supawan Suwannapa) 

Analyst No.1-099-\\-4850 

I· hn, 
(Ms.Panicha Prom~hai) 

Lab. Supemsor No.1-099-ti-2414 

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL 
REPORT ANALYSIS J?EFEJ?S TO SUBMITTED SAMPLE (SJ ONLY 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Noise Level For 
Interval Time 5 minutes, dBfAI 

Leo L90 
18:00-18:05 55.3 39.7 
18:05-18:10 513.7 38.8 
1s,10-18:Ts·- 6io 40 S 

18:15-18:20 66.9 39.9 
·18:20:..1s:25 63.9 40.0 

18:25-18:30 62.1 3q 4 

18:30-18:35 56.5 40? 

18:35-18:40 49.5 42.0 
18:40-18:45 4q 0 . 4-3-:-3-· 

18:45-18:50 4Q 1 45.3 
··18:50-18:55 49.9 47.3 

18:55-19:00 48.6 44.5 
19:00-19:05 51.3 45.6 
19:05-19:10 53.6 41.2 

·1,:i-:10-19:15 52.0 40.2 .. 

19:15-19:20 57.2 41.0 
19:20-19:25 ss Q 41.3 
19:25-19:30 52.3 41.8 
19:30-19:35 56.9 42.1 
19:35-19:40 48.0 42.9 
19:40-19:45 54,4 40.6 
19:45-19:50 46.7 40.9 
19:50-19:55 60.8 43.7 
19:55-20:00 61.4 40.0 
20:00-20:05 60.7 40.3 
20:05-20:10 63.1 46.8 
20:10-20:15 65.1 48.4 
20: 15-20:20 63.5 42.5 

··20:20-20:25 67.6 43.2 
20:25-20:30 F.S f\ 47.1 
20:30-20:35 70 3 43.0 
20:35-20:40 67.3 40.6 
20:40-20:45 69.4 42.4 
20:45-20:50 69.8 50.7 
20:50-20:55 69.1 40 S 

20:55-21 :00 67.3 43.1 

Environment Research & Technology Company Lhnited 
25/ 1 13-1 14 i\loo 6 Soi Chinaket 1, Ngamwougwan Road, 

Toongsoughong, Laksi, Bangkok 1 021 0 
Tel. 0-2954-7745-6 Fax 0-2954-7747 

E-mail: cnvi@>cnvircscarch.co.th 
www.enviresc::1rch.co.th 

ANALYSIS REPORT 
TEAM Consulting Engineering and Management Co., Ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng Kum, Bangkok 10230 

lm'1n11l1'11Yli'htl"1nu,1JL111fi11~<11il~\Jln111m-rntlfl1nlt\Jl'1 

;i1rnw1uu1JYi1 ii1ln1Jtlmmt\Jlo 'il'1\11\Jl%LJEJJ 

Ambient Noise 

u;nrn'111c.1'!111i111fir1ms111"1n'!l0JIA"i'1n1111~fl 2 vhm1muu1~w1 01motl111ntl(M 11~111\il~~UEM 

UTM (WGSB4) 47P 0732960 E, 1433129 N 

February 13-14, 2016 

Mr.Melikrai Somton (Personnel of Environment Research & Technology Co., Lid.) 

Integrating Sound Level Meler Type II, RION Model NL-42 Serial Number 00157459 

NCC093/2559 

Noise Level For Noise Level For Noise Level For 
Interval Time 5 minutes dBIA\ Interval Time 5 minutes dB(Al Interval Time 5 minutes dB(Al 

Leo L90 Leo L90 Lea L90 
21 :00-21 :05 /SR q 5,;_3 00:00-00:05 62.8 SIS n 03:00-03:05 35.7 33.3 
21:05-21:10 69.7 52.0 00:05-00:10 51.2 34 9 03:05-03:10 37.6 33.5 
21:10-21:15 68.7 39.4 00: 10-00: 15 39.2 36.2 03:10-03:15 63.3 34.0 
21:15-21:20 67.9 4'f.7 00: 15-00:20 40.6 36.4 03:15-03:20 58.0 34.7 
21 :20-21 :25 64.7 50.6 00:20-00:25 39.7 35.9 03:20-03:25 38.0 34.0 
21:25-21:30 68.1 40.9 00:25-00:30 40.8 34.9 03:25-03:30 36.7 33.9 
21 :30-21 :35 65.5 42.0 00:30-00:35 39.0 35.3 03:30-03:35 60.2 34.2 
21:35-21:40 64.3 40.6 00:35-00:40 38.8 35.l 03:35-03:40 52.8 33.8 

-!i'l:40-21:45 fi3 4 38.6 00:40-00:45 49.1 35.7 03:40-03:45 34.7 1.1 n 
21:45-21:50 61.4 40.8 00:45-00:50 37.4 34.7 03:45-03:50 55.7 33.1 
21:50-21:55 62.8 40.5 00:50-00:55 38.3 34.8 03:50-03:55 60,6 33.7 
21 :55-22:00 46.4 39.1 00:55-01:00 36.7 34.3 03:55-04:00 48.l 33.2 
22:00-22:05 58.7 ,f0.2 01:00-01:05 42.0 35.l 04:00-04:05 63.4 11 4 

22:05-22: 10 48.4 38.5 01:05-01:10 44.3 33.3 04:05-04:10 53.4 >?' 
22: l 0-22: I 5 47.l 38.6 01:10-01:15 36.7 33.3 04:10-04:15 61.2 32.4 
22: 15-22:20 46.4 41.l 01:15-01:20 36.8 33.6 04:15-04:20 57.2 32-:;;-· 
22:20-22:25 -62.2 39.4 01:20-01 :25 37.8 34.0 04:20-04:25 61.9 32.7 
22:25-22:30 45.2 38.8 01:25-01:30 62.5 33.8 04:25-04 :30 64.0 32S 

22:30-22:35 45.3 37.2 01:30-01:35 56.8 33.9 04:30-04:35 58.7 32.6 
22:35-22:40 60.8 38.8 01:35-01:40 35.4 33.9 04:35-04:40 60.4 33.0 
22:40-22:45 46.8 37.2 01:40-01:<l5 35.5 33.9 04:40-04:45 60.4 32.9 
22:45-22:50 61 S 40.3 01:45-01:50 38.1 3,1.9 04:45-04 :50 58.0 --1H-22:50-22:55 43.2 39.4 01:50-01:55 36.3 34.2 04:50-04:55 62.9. 
22:55-23:00 44.1 39.2 01 :55-02:00 36.8 33.9 04:55-05:00 63,6 33.1 .. 
23:00-23:05 53.8 39.4 02:00-02:05 36.7 33.7 05:00-05:05 64.0 33.8 
23:05-23:10 42.6 37.6 02:05-02:10 60.8 34.3 05:05-05: 10 63.4 33.7 
23:10-23:15 56.6 37.7 02:10-02:15 36.7 33.9 05: I 0-05: 15 66.6 34.9 
23: 15-23:20 45.8 37.7 02:15-02:20 37.1 34.1 05: I 5-05:20 64.6 34.6 
23:20-23:25 40.0 37.4 02:20-02:25 36.8 33.9 05:20-05:25 66.3 33.5 
23:25-23:30 59.6 37.8 02:25-02:30 38.8 34.3 05:25-05:30 66.6 34.l 
23:30-23:35 54.0 38.1 02:30-02:35 36.4 34.l 05:30-05:35 61.6 33.8 
23:35-23:40 40.4 37.3 02:35-02:40 34.8 33.4 05:35-05:40 66.7 34.1 
23:40-23:45 60.4 35.8 02:40-02:45 62.3 34.2 05:40-05:45 67.2 34.4 
23:45-23:50 39.6 35.7 02:45-02:50 51.2 34.0 05:45-05:50 67.1 34.7 
23:50-23:55 57.2 35.2 02:50-02:55 34.3 33.1 05:50-05:55 67.4 34.9 ··-
23:55-24:00 42.2 35.l 02:55-03:00 34.1 32.8 05:55-06:00 66.2 34.7 

DO NOT COPY PART/i\L OF THIS ANALYSIS REPORT W/1HOUT OFFIC/i\L APPROVAL 
REPORT ANALYSIS REFERS TO SUBMITTED SAMPLE (SJ ONLY 
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-

Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Noise Level For 
Interval Time 5 mlnutT•• dB(A) 

Leq L90 
06:00-06:05 65.1 35.2 
06:05-06: 10 -67.4 ... 35.9 
06:10-06:l5 67.0 36.3 
06: l 5-06:20 66.8 .36:7 
06:20-06:25 67.1 - 38.9-

06:25-06:30 64.8 39.5 
06:30-06:35 64.6 41.2 
06:35-06:40 65.9 -·42:7· 

06:40-06:45 61.5 40.9 
06:45-06:50 65.0 40.7 .. 
06:50-06:55 62.7 41.3 
06:55-07:00 65.'I 40.8 
07:00-07:05 64.8 41.7 
07:05-07:10 65.0 42.1 

·o-1,10-01,1s 66.4 --41.4 

07:15-07:20 64.3 43.0 
···0'7,20-07:25 65.2 42.3. 
. 07:25-07:30 66.0 _.'.!J,L 

07:30-07:35 67.3- 41.1 
--·01 :35-07 :40 65.7 44.0 

07:40-07:45 73.4 ,12.6 
07:45-07:50 67.i{ .. ·49.2 
07:50-07:55 61.4 49.9 
07:55-08:00 6S6 ··so~ 

.. 08:00-08:05 63.5 -1H-··08:os::08:10 --60:4. 
"68:10-08:15 ""53.5- S2.S 

08: 15-08:20 56.1 SO.I 
08:20-08:25 60.5 51.7 

-08:25-08:30 57.6 ... 49.7 

--08:30::08 :3 5 - ... 63.4- ·-4~:s -· 08:35-08:40 57.4 49.8 
08:40-08:45 5if2 49.9 
08:45-08:50 58.6 '11.8 --
08:50-08:55 59.5 41.4 
08:55-09:00 59.6 42.2 

Environment Research & Technology Companr Limited 
25/ 1 1 3- 1 14 Moo 6 Soi Chinaket 1, Ngamwong">an RoH<l, 

Toongsonghong, Lal<si, Bangkok 1021 0 
Tel. 0-2954-7745-6 Fax 0-2954-7747 

E•mail : envi(g1envircsearch.co.th 
www.envfrese.:u-ch.co.th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., Ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng Kum, Bangkok 10230 

Tm"n11l1"1wi'hu,nnLlvlJ111l1l\~illl\~Ylfl1\'\n1WUfllnLlY1" 

,i11rn1J1umwn 611nil1lfl1m1,iJ \1JW1mauiJJ 

Ambient Noise 

u1nrn.~1Jt1u111111iil'fv1~1umn'!loJLff'i~011 \'\~~ 2 oi11Jil1J1uu1"l'i1 Ei11notln1m1m~ \1JW1<1l1~!JOJ 

UTM (WGS84) 47P 0732960 E, 1433129 N 

February 14, 2016 

Mr.Metlkrai Somton (Personnel of Environment Research & Technology Co., Ltd.) 

Integrating Sound Level Meter Type II, RIOM Model NL-42 Serial Number 00157459 

NCC093/2559 

Noise Level For Noise Level For 
Interval Time 5 mlnutes, dBIAl Interval Time 5 mlnutes, dBIAl Interval Time 

Leq L90 Leq L90 
09:00-09:05 56.0 39.9 l2:00-12:0S 61.2 40.6 15:00-l5:05 
09:05-09: 10 58.0 37.0 l 2:05-12: 10 57.5 34.9 15:05-15: 10 
09: 10-09: 15 60.3 40.2 12:10-12:15 63.3 35.0 15:10-15:15 
09: 15-09:20 68.9 41.9 12:15-12:20 62.5 35.2 15:15-15:20 
09:20-09:25 71.9 49.9 12:20-12:25 59.3 37.7 15:20-15:25 
09:25-09:30 71.6 42.1 12:25-12:30 55.6 36.4 15:25-15:30 
09:30-09:35 ·55.7- .. 43.0 12:30-12:35 49.3 36.8 15:30-15:35 
09:35-09:40 61.0 42.7 12:35-12:40 59.2 36.9 15:35-15:40 
09:40-09:45 72.8 43.9 12:40-12:45 55.0 36.8 15:40-15:45 
09:45-09:50 59.8 45.2 12:45-12:50 56.8 35.1 15:45-15:50 
09:50-09:55 61.5 44.0 12:50-12:55 66.3 33.8 15:50-15:55 
09:55-10:00 55.1 42.0 12:55-13:00 67.7 34.1 15:55-16:00 
10:00-10:05 59.5 41.5 13:00-13:05 63.6 34.8 16:00-16:05 
10:05-10:10 64.7 40.1 13:05-13:10 66.3 33.7 16:05-16: 10 --·-
10:10-l0:15 64.9 40.6 13:10-13:15 66.8 35.2 16:10-16:15 
10:15-10:20 64.4 40.7 13:15-13:20 67.3 35.6 16:15-16:20 
10:20-10:25 61.6 44.3 13:20-13:25 71.0 36.4 16:20-16:25 
10:25-10:30 64.6 42.6 13:25-13:30 64.7 35.6 16:25-16:30 
10:30-l 0:35 64. l 40.2 13:30-13:35 64.7 32.4 16:30-16:35 
10:35-10:40 69.l 39.7 13:35-13:40 62.0 34.4 16:35-16:40 
10:40-10:45 67.3 41.5 13:40-13:45 62.9 36.0 16:40-16:45 --10:45-10:50 ... -·6'f.s· 41.8 13:45-13:50 63.6 38.9 16:45-16:50 
10:50-10:55 67.5 41.3 13:50-13:55 62.3 36.2 16:50-16:55 
10:55-11:00 64:6· 41.5 13:55-14:00 52.1 37.2 16:55-[7:00 
11:00-11:05 60.9 4Ll 14:00-14:05 56.6 39.0 17:00-17:05 
11:05-1 l:10 56.3 40.2 14:05-14:10 67.7 36.1 17:05-17:10 
l l:10-11:15 ·59.4- 40.1 14:10-14:15 59.0 37.6 17:10-17:15 
11:15-ll:20 67.2 44.9 14:15-14:20 56.5 35.?°- 17:15-17:20 
11:20-11:25 63.8 44.5 14:20-14:25 54.5 35.6 17:20-17:25 
11:25-11:30 58.8 48.2 14:25-14:30 52.0 34.8 17:25-17:30 
11 :30-11 :35 64.2 46.2 14:30-14:35 SO.I 35.7 17:30-17:35 
11:35-11:40 60.6 40.3 14:35-14:40 40.1 36.2 17:35-17:40 

-· 
11:40-11:45 69.9 39.1 14:40-14:45 44.4 37.2 17:40-17:45 
11:45-11:50 --10::i-- 40.0 14:45-14:50 44.8 35.1 17:45-17:50 
11:50-11:55 ·-68.5- 39.1 14:50-14:55 47.2 35.5 17:50-17:55 
11:55-12:00 61.5 39.6 14:55-15:00 58.7 36.4 17:55-18:00 

Noise Level For 
5 mlnutes, dBIAl 

Leq L90 
59.9 36.6 
40.5 34.4 
56.8 35.5 
48.7 39.8 
51.0 39.3 
58.0 39.9 
63.0 41.2 
52.5 39.9 
52.3 41.6 
46.6 42.8 
47.6 41.5 
49.2 42.3 
46.2 41.6 
48.5 --12.&__ 

---58.4 40.3 
45.9 41.5 
57.4 40.4 
56.3 41.7 
50.2 39.5 
58.7 38.0 
63.5 39.6 
51.8 38.5 
58.6 42.5 
57.0 41.8 
63.9 40.1 
52.5 39.5 
44.6 38.8 
56.9 .. 38.8 -

53.1 38.2 
52.6 38.4 
60.5 38.9 
60.3 40.4 
51.8 39.1 
55.5 38.1 
62.6 39.2 - 57.0 39.7 

DO NOT CO Pl' PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL 
REPORT ANALYSIS REFERS TO SUBMITTED SAMPLE {SJ ONLY 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Noise Level For 
Interval Time 5 mlnutes dBIAl 

Leq L90 
18:00-18:05 58.3 39.9 --
18:05-18:10 56.4 40.3 

... 18:10-18: 15 55.3 38.1 
-18,Ts~ 18:20 59.6 39.4 

18:20-18:25 61.3 38.6 
18:25-18:30 6f2 39.7 
18:30-[8:35 62.9 41.5 

···1s:35-l8:40 63.5 43.0 
. -i8:40-18:45 54~4 ·--47.4 
--13,45::i8:5o 54.8 47.6 

18:50-18:55 51.0 45.9 
18:55-19:00 49.9 45.3 
19:00-19:05 6?? 44 1 

19:05-19:lO 57.5 51.9 
····19:10-19:15 53.5 4\ 7 

19:15-19:20 57.6 48.3 
--19:20~ 1 9:25 50.8 40.7 .. 

l 9:25-l 9:30 48.3 41.3 
19:30-19:35 56.2 41.0 
[9:35-19:40 53.1 40.9 
[9:40-19:45 54.6 41.6 
19:45-19:50 65.0 42.0 
19:50-19:55 66.3 41.6 
19:55-20:00 ·-s:2T. 42.3 .. 
20:00-20:05 63.4 41.8 ... -
20:05-20:10 66.0 42.5 
20:10-20:!5 6S 1 42,2 
20: 15-20:20 67.5 41.8 

.. '.20:20-20:25 68.5 42.7 
-·20:25-20:30 71.1 41.1 

20:30-20:35 66.8 40.8 --
20:35-20:40 66.9 41.3 ... 
20:40-20:45 72.1 48 l 
20:45-20:50 72.6 48.6 
20:50-20:55 73.2 47.6 ·-20:55-21 :00 70.1 47.3 

Environment Research & Technology Corn pi.my Limited 
25/ 11 3- 1 14 Moo 6 Soi ChinaJ,et 1, Ngamwongwan Road, 

Toongsonghong, Laksi, Bangkok 1 021 0 
Tel. 0-2954-7745-6 Fax 0-2954-7747 

E-mail : envi@ienvires<:!arch.co.th 
www.en,iresearch.co.tl1 

ANALYSIS REPORT 
TEAM Consulting Engineering and Management Co., Ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng Kum, Bangkok 10230 

TmJ011L1J11~i'htJ,nrnLvlJ ht in~n1n~v1ff1l'lnrn.1tlfl1m1,iJ 

vi1rnw1uu1m1 61Lnullfl1nu,iJ irn1mauoJ 

Ambient Noise 

u'inrn.~1J'llu1111\.liil'lm~1umn'!lEJJLA1~m1 \'\~~ 2 oi1m111.nuu1~\'i101tnatl<11m1<1l~ .r~\'\1<1l1~!la~ 

UTM (WGS84) 47P 0732960 E, 1433129 N 

February 14-15, 2016 

Mr.Melikrai Somton (Personnel of Environment Research & Technology Co., Ltd.) 

Integrating Sound Level Meter Type 11, RION Model NL-42 Serial Number 00157459 

NCC093/2559 

Noise Level For Noise Level For 
Interval Time 5 mlnutes dB(A) Interval Time 5 mlnutes dBIA) Interval Time 

Leq L90 Leq L90 
21:00-21:05 71.0 48.1 00:00-00:05 58.5 36.6 03:00-03:05 
21:05-21:10 71.1 45.2 00:05-00:10 39.8 37.7 03:05-03: 10 

--21:10-21:15 70.3 41.1 00:10-00:15 45.2 37.3 03:10-03:15 
21:15-2[:20 71.2 40.6 00: 15-00:20 52.8 39.3 03:15--03:20 
21:20-21:25 72.1 40.8 00:20-00:25 50.3 48.4 03:20-03:25 
21:25-21:30 68.3 39.5 00:25-00:30 60.7 36.2 03:25-03:30 
21:30-21:35 71.9 4 LS 00:30-00:35 42.9 is 11 03:30-03:35 
21:35-21:40 70.7 40.1 00:35-00:40 47.5 38.2 03:35-03:40 
21:40-21:45 67.6 39.0 · 00:40-00:45 46.6 37.2 03:40-03:45 
21:45-2[:50 66.0 38.5 00:45-00:50 46.7 37.5 03:45-03:50 
21:50-21:55 65.7 40.5 00:50-00:55 45.5 35.8 03:50-03:55 
2[:55-22:00 66.5 48.6 00:55-01:00 41.6 35.5 03:55-04:00 
22:00-22:05 65.9 48.4 Ol:00-01:05 42.8 35.5 04:00-04:05 
22:05-22: 10 65.3 39.2 01:05-01:10 45.2 36.2 04:05-04: 10 
22:10-22:15 60.6 40.4 01:10-0l:15 42.3 38.6 04:10-04:15 
22:15-22:20 66.3 39.5 01: l 5-01 :20 41.6 37.3 04:15-04:20 
22:20-22:25 62.2 38.7 01:20-01 :25 60.3 35.5 04:20-04:25 
22:25-22:30. 70.2 38.0 01:25-01:30 51.8 35.9 04:25-04:30 
22:30-22:35 59.4 38.6 01:30-01:35 42.4 36.0 04:30-04:35 
22:35-22:40 43.6 39.6 01:35-01:40 43.7 36.1 04:35--04:40 
22:40-22:45 61.2 37.6 0I:40-01 :45 37.9 36.0 04:40-04:45 
22:45-22:50 63.4 37.1 01:45-01 :50 38.9 36:1 04:45-04:50 
22:50-22:55 41.5 38.6 01:50-01:55 40.7 36.4 04:50-04:55 
22:55-23:00 57.0 38.1 0 I :55-02:00 44.5 37.0 04:55-05:00 
23:00-23:05 41.9 40.l 02:00-02:05 44.0 37.1 05:00-05:05 
23:05-23: 10 57.4 40.7 02:05-02: l 0 54.7 37.0 05:05-05:10 
23:10-23:15 

... 
59.9 36.7 02:10-02:15 49.2 36~7 05:10-05:15 

23:15-23:20 42.4 7i'7.8 02: 15-02:20 46.4 35.3 05: 15-05:20 
23:20-23:25 44.4 36.6 02:20-02:25 40.2 34.6 05:20-05:25 
23:25 23:30 58.7 36.8 02:25-02:30 sg s 35.0 05:25-05:30 
23:30-23:35 39.9 36.4 02:30-02:35 WR 35.4 05:30-05:35 
23:35-23:40 3Y.7 36.3 02:35-02:40 41.1 34.5 05:35-05:40 
23:40-23:45 59.1 · 36.7 02:40-02:45 42.1 34.1 05:40-05:45 
23:45-23:50 62.5 37.1 02:45-02:50 38.0 33.8 05:45-05:50 
23:50-23:55 57.4 36.9 02:50-02:55 38.4 34.5 05:50-05:55 
23:55-24:00 58.5 36.3 02:55-03:00 38.3 34.5 05:55-06:00 

Noise Level For 
5 mlnutes, dB(A) 

Leq L90 
38.3 33.9 
36.5 34.3 
46.0 34.9 
40.6 34.8 
62.8 35.7 
36.5 34.2 
37.1 34.2 
37.4 34.7 
37.9 34.9 
62.4 - 35.4-

42.2 34.4 
37.1 -34~-
37.l 34.5 
62.6 -34.8 
51.5 34.7 
55.8 35.9 
60.4 34.8 
62.6 35.0 
38.2 35.0 
57.8 35.3 
66.4 35.7 
61.5 34.8 
62.3 34.9 
59.5 34.0 
65.6 34.5 
65.6 35.5 
64.0 3,LQ __ 
63.5 34.9 
67.0-,.....-------·-

35.0 
65.6 34.5 
65.8 35.0 
66.8 35.8 
59.3 35.6 
63.5 36.3 
66.6 36.5 --
66.1 37.1 

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOU3' OFFICIAL APPROVAL 
REPORT ANALYSIS REFERS TO SUBMIT'I'ED SAMPLE {SJ ONLY 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Noise Level For 
Interval Time 5 mJnutes dBIA) 

Lea L90 
06:00-06:05 66.2 36.8 
06:05-06:10 68.2 38.4 
06:10-06:15 67.9 37.8 

_06:l?_=Q6:20 66.7 37.3 
06:20-06:25 67 5 39.7 
06:25-06:30 66 q 3q.4 
06:30-06:35 67.0 41.4 
06:35-06:40 64.7 43.7 
06:40-06:45 65.4 42.0 .. 
06:45-06:50 63.1 40.5 .. 
06:50-06:55 64.0 43.3 .. 
06:55-07:00 61.9 -}~-.. 
07:00-07:05 61.9 
07:05-07:10 61.2 43.5 
07:10-07:15 63.3 41.7 
07:15-07:20 75.2 41.7 
07:20-07:25 62.5 40 6 
07:25-07:30 66.6 40 S 

. -07~30::07:35 . 71.1 41.3 
,~ /'H'1:40 63.0 39.2 

07:40-07:45 -··60.2 . 39.9 
07:45-07:50 60.5 40.8 
07:50-07:55 58.9 40.6 
07:55-08:00 "5"f:3 ·· 40.0 .. 
08:00-08:05 60.6 -·38.1 
08:05-08: l 0 58.2 36.4 ... 
08: 10-08: 15 59.3 37.8 
08:15-08:20 63.7 39 I 
08:20-08:25 66.1 39.7 
08:25-08:30 72.4 41.0 
08:30-08:35 75.7 42.9 
08:35-08:40 M 6 39.2 

·-08:40-08:45 f;R(\ 39.5 
08:45-08:50 73 1 1Q,; 

08:50-08:55 72.3 39.6 
08:55-09:00 68.5 38 4 

Environment Research & Technology Company Limited 
25/ 1 13- 1 14 Moo 6 Soi Chinaket 1, Ngamwongwnn Road, 

Toongsonghong, Laksi, Baugkoh 1 021 0 
Tel. 0-2954-7745-6 Fa-.; 0-2954-7747 

E-mail : envi@enviresearch.co.th 
w,vw.cnviresearch. co. th 

ANALYSIS REPORT 
TEAM Consulting Engineering and Management Co., Ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng l<um, Bangkok 10230 

l,mm1L,J11h~11J~1n tt~J 111 ~11 ~,n11~~a111mrnLl~1nLL~J 

ohumrnJ01J1•11 1i1111~Ll~1mt~J -~J111m:ouJ 

Ambient Noise 

1J'il'lrnt1aJ!1'11"11\lflfll1l~'l'llOlll'llil~ll'nJnT'i 'IUj~ 2 .i71JiUJ11J!J7~Vl1 01LIHlthl1nLLOlJ 'ijJ~1011~Uil~ ' . 
UTM (WGS84) 47P 0732960 E, 1433129 N 

February 15, 2016 

Mr.Melikrai Somton (Personnel of Environment Research & Technology Co., Ltd.) 

Integrating Sound Level Meter Type II, RION Model NL-42 Serial Number 00157459 

NCC093/2559 

Noise Level For Noise Level For 
Interval Time 5 mJnutes dBIA) Interval Time 5 mJnutes dB(Al Interval Time 

Leo L90 Lea L90 
09:00-09:05 72.5 36.5 12:0()..12:05 59.4 36.2 15:00-15:05 
09:05-09: l 0 69.6 39.3 12:05-12:10 53.l 37.0 15:05-15:10 
09:10-09:15 60.7 45.0 12:10-12:15 57.6 35.8 15:10-15:15 
09: 15-09:20 58.3 41.8 12:15-12:20 69.4 34.8 15:15-15:20 
09:20-09:25 55.9 40.0 12:20-12:25 65.6 33.8 15:20-15:25 
09:25-09:30 68 3 42.0 12:25-12:30 67.0 35.5 15:25-15:30 
09:30-09:35 61.5 40.6 12:30-12:35 60.8 35.9 15:30-15:35 
09:35-09:40 573 40.9 12:35-12:40 58.0 34.5 15:35-15:40 -09:40-09:45 66.2 39.0 12:40-12:45 54.0 34.2 15:4()..15:45 
09:45-09:50 72.5 36.9 12:45-12:50 47.0 36.0 15:45-15:50 
09:50-09:55 ·11~· 36.4 12:50-12:55 44.2 35.l 15:50-15:55 .. -
09:55-10:00 64.8 36.6 12:55-13:00 49.0 36.1 15:55-16:00 
10:00-10:05 66.9 39.2 13:00-13:05 46.7 33.4 16:00-16:05 
10:05-10:10 68.4 37.2 13:05-13:10 38.4 32.3 16:05-16:10 
10:10-10:15 63.l 40.0 13:10-13:15 59.6 33.l 16:10-16:15 
10:15-10:20 58.0 37.1 13:15-13:20 40.l 32.1 16:15-16:20 
10:20-10:25 65.0 39.6 13:20-13:25 56.4 31.8 16:20-16:25 
10:25- l 0:30 61.3 37.0 13:25-13:30 63.0 34.7 16:25-16:30 
10:30-10:35 55.9 35.7 13:30-13:35 66.9 3,1.5 16:30-16:35 
10:35-10:40 59.1 37.8 13:35-13:40 74.3 36.2 16:35-16:40 
10:40-10:45 68.5 37.5 13:4()..13:45 65.7 35.5 16:40-16:45 
10:45-10:50 63.7 38.1 13:45-13:50 56.2 3·1.0 16:45-16:50 
10:50-10:55 71.7 38.2 13:50-13:55 51.l 35.8 16:50-16:55 
10:55-11:00 70.1 43.6 13:55-14:00 43.7 36.6 16:55-17:00 
11:00-11:05 69.5 40.2 14:00-14:05 50.3 37.8 17:00-17:05 
il:05-11:10 69.9 ,11.2 14:05-14:lO 44.0 37.9 17:05-17:10 

Noise Level For 
5 mJnutes dB(Al 

Leo L90 
68.8 42.l 
75.l 40.5 
66.8 36.4 
59.5 35.7 
55.8 36.2 
51.3 38.2 
50.8 38.9 
54.4 37.0 
56.9 37.3 
59.3 38.0 
63.6 382 
61.4 40.2 
62.3 37.8 
58.2 38 5 
52.6 35.9 
48.2 37.3 
41.6 3Q R 
44.0 .1Q" 
53.8 38S 
55.9 38.5 
58.7 40.0 
58.5 39.6 
59.0 41.7 
52.7 40 .1 
49.4 38.6 
42.7 38.1 

··11: l 0-ll:15- ·-69.1 38.8 14:10-14:15 50.8 41.3 17:10-17:15 58.9 41.1 
l l:15·-11:20 _ _§_Qj)_ - 39.6 14:15-14:20 69.7 41.6 17:15-17:20 52.0 39.2 
11:20-11:25 59.3 37.4 14:20-14:25 71.1 42.4 17:20-17:25 47.1 39.3 .. 
11:25-11:30 56.8 37.4 14:25-14:30 63.9 41.9 17:25-17:30 54.7 40.2 
I l:30-11:35 57.7 38.0 14:30-14:35 56.0 42.7 17:30-17:35 55.9 40.4 
l l:35-11:40 53.4 36.0 14:35-14:40 52.6 41 q 17:35-17:40 65.5 40.1 
l l:40-1 l:45 S? q 34 IS 14:40-14:45 53.2 41 o 17:40-17:45 64.5 40.8 
11:45-11 :50 s.1 n 36.7 14:45 14:50 68.4 42.9 17:45-17:50 65.8 41.9 
11:50-11:55 58.9 38S 14:50-14:55 64.5 42.4 17:5()..17:55 61.4 40.0 
11:55-12:00 SR 0 38.0 14:55-15:00 55.7 42.2 17:55-18:00 57.2 39.7 

DO NOT COPY PAR11AL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL, 
/IEPORT ANALYSIS REFERS TO SUBMITTED SAMPLE (SJ ONLY 
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F-Rl'-011 Rev. 00, April 30, 2009 

Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Noise Level For 
Interval Time 5 mJnutes, dBIAl 

Len L90 
18:00 18:05 63.4 39.9 
18:05-18:10 58.5 40.3 
18:10-18:15 59.3 40.3 
18:15 18:20 60.7 3q4 
18:20-18:25 59.6 39 6 

--18:2518:30 co" 39.1 
18:30-18:35 5i:°5 42.6 
18:35-18:40 57.5 46 8 
18:40-18:45 4Q 8 ·•6 7 
18:45-18:50 49.5 44 F, 

-i-8:50-18:55 51.7 46.8 
18:55-l 9:00 56~6- - 48.3 

·-
19:00-19:05 52.2 46.4 
l 9:05-19: 10 52:i-· ~-

19:10 19:15 65.6 "' " 
19:15-19:20 54.4 47.9 
19:20-19:25 56.6 45.0 
19:25-19:30 65.3 41.6 -
19:30-19:35 60.0 4l.2 
19:35-19:40 5·0.0 d4 R 

-··19:40-19:45 S? 0 41 q 

19:45-19:50 47.5 40.0 
19:5()..19:55 SR 4 39.7 
19:55 20:00 C-7,; 19 1 
20:00 20:05 64.6 43.0 
20:05-20:10 64.9 44.9 
20:10--20:15 64.7 43.1 

... 20: 15-20:20 .,- 61.6 41.7 
20:20-20:25 62.0 47 S 

20:25-20:30 ~? q 43 7 
20:30-20:35 49.8 45.5 
20:35-20:40 51.4 47.3 
20:40-20:45 58.9 49.5 

61.9 49.3 
?0:50-20:55 s,; s 40 S 

20:55-21 ·M 
"" 'i 

Si, R 

Enviromnent Research & Technology Company Limited 
25/113-114 Moo 6 Soi Chinaket 1, Ngamwongwa11 Road, 

Toongsonghong, Laksi, Bangkok 1 021 0 
Tel. 0-2954-7745-6 Fax 0-2954-7747 

E-mail : euvi@cnviresearch.co.th 
www.enviresearch.co.th 

ANALYSIS REPORT 
TEAM Consulting Engineering and Management Co., Ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng l<um, Bangkok 10230 

hmn111 H 1 l'li'l1Ll~1nLL'1J 1u fin~ ff111~v111111mrntli11nu,1~ 

vi1u111J1uo1~1~1 ii1L110Llff1rnL~J irn1m~LiuJ 

Ambient Noise 

u'lnrnm111i1v11"flfl01~1"01n'll0Jfo1~n11 ml~ 2 vi11Ji1aJ71J£J7Jl'I~ 01L1rn1hnnLLlilJ ilJM1v11~£JOJ . . 
UTM (WGS84) 47P 0732960 E, 1433129 N 

February 15-16, 2016 

Mr.Metikrai Somton (Personnel of Environment Research & Technology Co., Ltd.) 

Integrating Sound Level Meter Type 11, RION Model NL-42 Serial Number 00157459 

NCC093/2559 

Noise Level For Noise Level For 
Interval Time 5 mJnutes, dBIAl Interval Time 5 minutes dBIAl Interval Time 

Len L90 Lea L90 
2 l:00-21:05 66.2 50.4 00:00-00:05 44.3 36.8 03:00-03:05 
21:05-21:10 71.1 48.6 00:05-00: l 0 39.3 36.6 03:05-03:10 
21:10-21:15 65.2 52.6 00:10-00:15 62.5 35.8 03:10-03:15 
21:15-21:20 61.0 52.1 00:15-00:20 56.7 35.2 03:15 03:20 
21:20-21:25 55.8 52.0 00:20-00:25 38.0 36.2 03:20-03:25 
21:25-21:30 54.7 42.4 00:25-00:30 44.6 37.7 03:25-03:30 
21:30-21:35 63.2 45.7 00:30-00:35 39.9 34.9 03:30-03:35 
21:35-21:40 56.8 51.8 00:35-00:40 40.2 35.0 03:35-03:40 
21 :40-2 l :45 58.3 45.9 00:40-00:45 43.0 36.5 03:40-03:45 
2 l :45-21 :50 62.9 51.7 00:45-00:50 44.4 36.5 03:45-03:50 
21:50-21:55 62.0 39.4 00:50-00:55 41.3 36.6 03:50-03:55 
21:55-22:00 59.2 45.6 00:55-01:00 39.6 35.5 03:55-04:00 
22:00-22:05. 48.6 39.7 01:00-01:05 43.3 35.0 04:00-04:05 
22:05-22:10 45.0 38.0 01:05-01:10 36.2 34.7 04:05-04:10 
22: 10-22: 15 -53.9 37.5 01:lO-Ol:15 60.0 35.6 04:10-04:15 
22: 15-22:20 57.9 37.9 01:15-01:20 37.4 35.3 04:15-04:20 
22:20-22:25 44.8 37.4 01:20-01 :25 39.9 35.7 04:20-04:25 
22:25-22:30 43.4 37.3 0!'25-01:30 45.2 37.0 04 :25-04 :30 

·-·22:30-22:35 51.6 36.7 01:30-01:35 40.5 36.3 04:30-04:35 
22:35 22:40 4S 7 37.7 01:35-01:40 37.9 35.9 04:35-04:40 
22:40-22:45 si.s 37.0 01:40-01:45 39.l 35.6 04:40-04:45 
22:45-22:50 42.8 36.9 01:45-01:50 36.8 35.3 04:45-04:50 
22:50-22:55 44.1 36.7 01:50-01:55 62.8 36.0 04:50-04:55 
22:55 23:00 40.0 36.0 0 l :55-02:00 54.5 35.2 04:55-05:00 
23:00-23:05 52.0 36.5 02:00-02:05 40.l 35.2 05:00 05:05 
23:05-23:10 47.6 36.5 02:05-02: I 0 43.2 35.4 05:05-05: I 0 
23:10-23:15 45:3 36.3 02: 10-02: 15 39.1 35.4 05: 10--05: 15 
23: 15-23:20 49.9 36.5 02: 15-02:20 40.0 35.4 05: l 5-05:20 
23:20 23:25 45.6 36.6 02:20-02:25 56.5 35.5 05:20 05:25 
23:25-23:30 45.6 36.8 02:25-02:30 38.l 35.8 05:25-05:30 
23:30-23:35 44.3 36.0 02:30-02:35 36.4 3<1.8 05:30-05:35 
23:35-23:40. 50.4 36.2 02:35-02:40 40.l 34.8 05:35-05:40 
23:40-23:45 49.3 36.6 02:40-02:45 55.3 3,1.8 05:40-05:45 
23:45-23:50 39.0 37.2 02:45-02:50 38.7 34.5 05:45-05:50 
23:50-23:55 42.3 37.1 02:50-02:55 39.3 3·1.4 05:50-05:55 
23:55-24:00 47.9 37.0 02:55-03:00 61.2 35.2 05:55 06:00 

Noise Level For 
5 minutes, dB{A\ 

Leo L90 
35.3 34.3 
58.4 35.1 
38.1 36.1 
38.4 35.6 
60.4 35.3 
38.7 36.0 
37.l 34.8 
35.6 34.7 
37.8 35.5 
62.6 36.4 
48.2 35.0 
42.0 34.8 
41.0 34.8 
62.6 37.9 
48.0 35.2 
57.7 35.8 
61.0 35.5 
63.7 Oh ,i 

36.8 35.l 
53.3 34.8 
62.8 34.4 
57.3 35.3 
63.l 34.6 
64.3 33.5 
63.1 33.9 
64.8 34.3 
65.3 34.9 
64.9 35.0 
65.5 34.3 
65.2 33.9 
65.8 33 Q 
66.5 33.8 
65.2 34.4 
66.5 34.6 
65.7 35.l 
65.2 34.4 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Noise Level For 
Interval Time 5 minutes dBIAl 

Leq L90 
06:00-06:05 67.3 36.0 

·· 06:05-06:10 67.0 36.8 ... 
06:10-06:15 66.5 36.3 
06: 15-06:20 69.3 37.9 
06:20-06:25 --69T -·40.2 
06:25-06:30 -64~5 38.9 
06:30-06:35 71.6 41.4 
06:35-06:40 64.4 41.l' 
06:40-06:45 63.8 42.2 
06:45-06:50 64.1 43.5 

... 06:50-06:55 67.9 41.9 
06:55-07:00 70.8 43.6 .. 
07:00-07:05 64.0 42.7 
07:05-07: l 0 58.9 43.8 
07:10-07:15 60.4 45.9 
07:15-07:20 64.8 43.6 
07:20-07:25 63.3 43.0 
07:25-07:30 74.4 44.7 
07:30-07:35 67.9 43.l 
07:35-07:40 70.2 42:•-
07:40-07:'15 74.1 '"43.7·-
07:45-07:50 65:2·- 44:s 
07:50-07:55 -64-:-9- 41.2 
07:55-08:00 71.8 41.6 
08:00-08:05 72.0 40.9 
08:05-08:10 65.5 42.2 
08:10-08:15 64.8 ···43.2 

08: 15-08:20 63.3 40.1 
08:20-08:25 68.7 40.1 
08:25-08:30 62.5 38.7 
08:30-08:35 69,6 37.6 
08:35-08:40 67.2 39.6 

08:40-08:45 62.8 43.4 
08:45-08:50 62.8 --1H-· 08:50-08:55 - 60.4 -.. 
08:55 09:00 67.3 S7 n 

Environment Research & Technology Company Lin1ited 
25 / 1 1 3- 1 14 Moo 6 Soi Chinahet 1, Ng:amwongwan Road, 

Toongsonghong:, Laksi, B,mgkok 1 0 2 1 0 
TeL 0-2954-7745-6 Fa.'\: 0-2954-7747 

E-mail : envi@1enviresearch.co.th 
www.cnviresearch.co.th 

ANALYSIS REPORT 
TEAM Consulting Engineering and Management Co., Ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng l(um, Banglwk 10230 

1m1m·, 11J'l 1li'hu~1nllv1J 1H ~1lfitt111~;1a111n11mJ~1nnv1; 

vi1u~~1uu1;w1 1i1lnmJ~1rnlv1J iJ111mcu1J1 

Ambient Noise 

u'inn121amuv1,11fli1!ilt'lll!iln'.llEJJll'l1Jn1, 'lltjfi 2 oh1rnanm.11Jl'l1' 1h1nou,nn1l!ilJ .iJ\11!il1'~tJ!l'1 

UTM (WGS84) 47P 0732960 E, 1433129 N 

February 16, 2016 

Mr.Metikrai Somton (Personnel of Environment Research & Technology Co., Lid.) 

Integrating Sound Level Meler Type II, RION Model NL-42 Serial Number 00157459 

NCC093/2559 

Noise Level For Noise Level For 
Interval Time 5 minutes dBIAl Interval Time 5 minutes dBIAl Interval Time 

Leo L90 Leo L90 
09:00-09:05 627 36.l 12:00-12:05 73.5 40.0 15:00-15:05 
09:05-09: I 0 ~4 1 37,2 12:05-12:10 69.0 40.l 15:05-15; 10 ... 
09:10-09:15 61.7 37.5 12:10-12:15 53.5 39.7 15:10-15:15 
09: 15-09:20 61.8 37.6 12:15-12:20 57.3 37.8 15:15-15:20 
09:20-09:25 70.0 37.0 12:20-12:25 71.8 35.1 15:20-15:25 

09:25-09:30 ss:s- ... 37.2 12:25-12:30 67.7 36,6 15:25-15:30 
09:30-09:35 58.0 37.3 12:30-12:35 66.1 37.3 15:30-15:35 
09:35-09:40 57.2 39,8 12:35-12:40 64.5 38.1 15:35-15:40 
09:40-09:4 5 64.4 38,3 12:40-12:45 61.0 36.7 15:40-15:45 
09:45-09:50 74.8 39.1 12:45-12:50 57.5 37.4 15:45-15:50 
09:50-09:55 63.5 ~4- 12:50-12:55 55.6 38.3 15:50-15:55 
09:55- I 0:00 71.1 36.5 12:55-13:00 68.4 39.8 15:55-16:00 
10:00-10:05 66.6 37.6 13:00-13:05 61.8 38.3 16:00-16:05 .. 
10:05-10:10 66.2 39.2 13:05-13:10 57.6 38,5 16:05-16: 10 
10:10-10:15 65.4 38,0 13:10-13:15 56.6 37.2 16:10-16:15 
10:15-10:20 66.5 36.0 13:15-13:20 63.5 38.0 16:15-16:20 
10:20-10:25 62.6 36.2 13:20-13:25 56.4 39.6 16:20-16:25 
10:25-10:30 63.4 38,8 13:25-13:30 56.6 39.9 16:25-16:30 -
10:30-10:35 60.5 36.8 13:30-13:35 45.2 40.1 16:30-16:35 
10:35-10:4 0 61.8 38.7 13:35-13:40 50.0 39.4 16:35-16:40 
10:40-10:45 65.1 40.7 13:40-13:45 58.2 4Ll 16:40-16:45 
10:45-10:50 66.1 39.7 13:45-13:50 so.a 39.5 16:45-16:50 
10:50-10:55 57.o-·· 39.3 13:50-13:55 56.6 41.3 16:50-16:55 
10:55-11:00 ·68.5 38.7 13:55-14:00 49.4 42.0 16:55-17:00 -
11:00-11:05 52.2 38.9 14:00-14:05 53.9 42.3 17:00-17:05 
11:05-11:10 73.7 38.8 14:05-14:10 53.1 40.5 17:05-17:10 -
11:10-11:15 72.1 39.2 14:10-14:15 59.4 41.8 17:10-17:15 
11:15-11:20 55.4 79:o- 14:15-14:20 65.2 40.1 17:15-17:20 
11:20-11:25 62.7 ,11.0 14:20-14:25 67.6 45.3 17:20-17:25 
11:25-11:30 47.1 40.4 14:25-14:30 62.9 44.3 17:25-17:30 
11:30-11:35 71.0 40,2 14:30-14:35 66.0 61.4 17:30-17:35 
ll:35-11:40 69.7 39.8 14:35-14:40 63.9 60.5 17:35-17:40 
ll:40-11:45 51.0 39.1 14 :40-14 :45 69.1 66.9 17:40-17:45 
11:45-11:50 "54:7" 40.0 14:45-14:50 67.8 66.3 17:45-17:50 

11:50-11:55 56.6 40.8 14:50-14:55 70.2 68,3 17:50-17:55 
11:55-12:00 58.9 39.7 14:55 15:00 -64.8 59.6 17:55 18:00 

Nohle Level For 
5 minutes dBIAI 

Leo L90 
65.4 59.0 
63.5 56.2 
63.0 54,0 
61.7 47.8 
67.2 44.1 
65.1 44.7 
59.2 41.7 
57.2 41.4 
57.8 41.4 
56,6 38.5 
60.7 37.9 
59.1 38.1 
57.5 38.3 
55.4 38.8 
50.4 39.3 
50.0 39.l 
60.6 39.6 
56.8 ."IR 7 

57.4 39.4 
57.7 39.3 
59.2 38.4 
62.1 SQQ 

62.8 :19.l 
62.3 40.2 
60.5 40.7 
,is.a 39.7 
50.6 39.6 
48.6 39.7 
49.2 38.8 
58.7 38.9 
53.5 39.1 
56.7 39.7 
64.3 39.5 
64.7 41.0 
62.0 40.0 
57.3 38.9 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Nohle Level For 
Interval Time 5 minutes, dBIAl 

Leq L90 
18:00-18:05 59.4 39.2 
18:05-18:10 63.4 40.8 
18:10-18:15 60.4 41.5 
18:15-18:20 55.8 40.9 
18:20-18:25 61.8 40.4 
18:25-18:30 57.6 41.8 
18:30-18:35 57.1 41.1 
18:35-18:40 51.8 43.1 
18:40-18:45 52.2 46.9 
18:45-18:50 57.5 48.1 
18:50-18:55 55.7 50.3 - 18:55-19:00 53.3 44.9 
19:00-19:05 57.3 46 7 
19:05-19:10 53.7 SR 0 

19:10~19:15 54.9 39.6, 
19:15-19:20 SQ 4 41.4 
19:20-19:25 62.9 49.9 
19:25-19:30 63.6 48.8 
19:30-19:35 67.4 47.6 
19:35-19:40 67.8 48.3 

'"i"9:40-19:45 61.5 45.6 
19:45-19:50 es s 4S S 

.. 
19:50-19:55 67.6 49.l 
19:55-20:00 63.0 44,7 
20:00-20:05 59.3 SQ 1 

20:05-20: l 0 62.7 48.3 
20:10-20:15 62.3 45.3 
20: 15-20:20 --62.6 45.1 
20:20-20:25 65.0 4/S 0 

,,oc li52 45.4 
OQ:30-20:35 64.6 49.0 
20::15-20·40 63.2 4Q 0 

20:40-20:45 li6.5 48.4 
20:45-20:50 67.4 48.7 
20:50-20:55 70.4 49.6 
20:55-21:00 70.8 49.9 

Em1.ronmcnt Research & Technology Compnny Limited 
25/113-114 t\..100 6 Soi Chinaket 1, Ngamwongwan Road, 

Toongsonghong, Laksi, Bangkok 1021 0 
Tel. 0-2954-7745-6 Fa.x 0-2954 -774 7 

E-mail : eiwi@cnviresearch.co.th 
w,vw .cnvirese arch .co. th 

ANALYSIS REPORT 
TEAM Consulting Engineering and Management Co., Lid. 

151 Nuan Chan Road, Nuan Chan, Bueng l<um, Bangkok 10230 

hrrn11111~ '\ vH'hl.J<11nu,1; 1 n ~11 ~ff111~v11t111mrnuwmLlY1~ 

~1u~muu1;m ;i11n1Ju111rnlY1J i~111v1,su1J~ 

Ambient Noise 

u~nrn~11J!i".i'11111A!i1~111,1nvo~Tv1,Jn1, 'lltjfi 2 Gi1uilmuu1~l'l~ ei1mo1.hnml!il~ ilJ\11Wi~tJ0'1 

UTM (WGS84) 47P 0732960 E, 1433129 N 

February 16-17, 2016 

Mr.Metil<rai Somton (Personnel of Environment Researcl1 & Technology Co., Ltd.) 

Integrating Sound Level Meter Type 11, RION Model NL-42 Serial Number 00157459 

NCC093/2559 

Noise Level For Nolne Level For 
Interval Time 5 minutes dBIAl Interval Time 5 minutes dBIAl Interval Time 

Leo L90 Leo L90 
21:00-21:05 65.9 40.9 00:00-00:05 69.5 38.8 03:00-03:05 
21:05-21: l 0 69.0 47.8 00:05-00: 10 70.9 50.8 03:05-03:10 
21:10-21:15 68.7 47.2 00:10-00:15 66.4 37.0 03:10--03:15 
21:15-21:20 66.8 43.2 00: 15-00:20 69.4 49.7 03:15-03:20 
21:20-21:25 68.4 39.9 00:20-00:25 66.3 46.6 03:20-03:25 
21 :25-21 :30 68.1 44.l 00:25-00:30 71.0 46.0 03:25-03:30 
21 :30-21 :35 69.6 48.3 00:30--00:35 68,9 45.7 03:30-03:35 -
21:35-21:40 68.8 38.8 00:35-00:40 68.0 37.9 03:35-03:40 
21 :40-21 :45 65.1 30.9 00:40-00:45 69.9 52.8 03:40-03:45 
21:45-21:50 67.9 46.2 00:45-00:50 69.5 48.9 03:45-03:50 
21:50-21:55 70.4 •13.6 00:50-00:55 69.6 48.8 03:50--03:55 
21 :55-22:00 68.9 42.5 00:55-01 :00 67.2 49.7 03:55-04:00 
22:00-22:05 69.3 -4TI- 01:00-01:05 65.7 49.0 04:00-04:05 
22:05-22:10 70.6 ·--45:0-· 0I:05-01: 10 68.7 50.3 04:05-04:10 
22:10-22:15 71.0 43.8 01:10-01:15 67.2 49.9 04:10-04:15 
22: 15-22:20 71.6 52.6 01:15-01:20 67.3 49.2 04:15-04:20 
22:20-22:25 70.8 42.0 01:20--01 :25 67,3 49.6 04:20-0•1:25 
22:25-22:30 71.0 53.5 01 :25..Q 1 :30 67.2 51.3 04:25-04:30 
22:30-22:35 69.2 47.6 01:30-01 :35 67.3 48.4 04:30-04:35 
22:35-22:40 68.6 39.7 01:35-01:40 66,0 45.7 04:35-04:40 
22:40-22:45 70.3 51.9 01:40--01:45 67.4 39.2 04:40-04:45 
22:45-22:50 70.8 50.1 01:45-01:50 57.9 38,8 04:45-04:50 
22:50-22:55 68.3 42.5 01:50-01:55 67.6 39.0 04:50--04:55 
22:55-23:00 69.9 41.6 01 :55-02:00 67.7 39.4 04:55-05:00 
23:00-23:05 69.9 43.2 02:00-02:05 66.6 42.2 05:00-05:05 
23:05-23:10 67.9 45.3 02:05-02:10 65.7 46.4 05:05-05:10 
23: 10-23: 15 70.4 47.0 02:10-02:15 57.0 37.6 05:10--05:15 
23: 15-23:20 68.5 49.8 02:15-02:20 66.9 41.2 05: 15-05:20 
23:20-23:25 69.7 36.4 02:20--02:25 66.3 37.7 05:20-05:25 
23:25-23:30 70.l 38.0 02:25-02:30 68.4 37.3 05:25-05:30 
23:30-23:35 69.9 37.3 02:30-02:35 67.5 44.7 05:30-05:35 
23:35-23:40 70.8 43.8 02:35--02:40 53.0 36.9 05:35-05:40 
23:40-23:45 67.9 31.3 02:40-02:45 67.9 37.6 05:40--05:45 
23:4 5-23:50 70.4 50.7 02:45--02:50 69.7 38.2 05:45-05:50 
23 :50-23:55 69.6 40.3 02:50-02:55 52.6 37.6 05:50-05:55 
23:55-24:00 69.4 43.8 02:55-03:00 63.9 38.9 05:55-06:00 

Noise Level For 
5 minutes, dBIAl 

Leq L90 
57.4 39.5 
69.0 SQ 0 

59.0 37.9 
67.8 37.6 
53.3 37.8 
66.4 35.8 
71.1 36.7 
58.5 37 I 
67.6 --¾H--50.0 
49.4 36 1 
64.1 36.5 
60.3 37.3 
64.3 36.7 
47,4 :16.3 
57.2 35.6 
63.7 37.0 
63,4 36.4 
65.1 37.2 
59.l -%H-59.9 
62.4 37.3 
64.7 37.3 
65.9 37.4 
68.3 40.7 
67.4 38.3 
69.4 43.3 
69.8 44 6 
69.5 SR Q 

67.9 36.8 
69.0 37.7 
65.9 %S 

66.6 36.2 
67.4 38.2 
66.4 36.8 
68.6 39.l 

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL 
REPORT ANALYSIS REFERS TO SUBMITTED SAMPLE (SJ ONLY 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Noise Level For 
Interval Time 5 mlnutes dBrAI 

Lea L90 
06:00-06:05 67.7 39.6 
06:05-06:10 67.4 37.9 
06:10-06:15 -66-:-5- -41::f"" 
06: 15-06:20 67.9 40.5 
06:20-06:25 69.8 41.5 
06:25-06:30 67.5 -·42.7' 

- 06:30:06:35 67.2 40.5 
06:35--06:40 64.4 41.6 

-06:40:05:45 -ii5-:-o-· "43.5· 
06:45-06:50 59:1- 42.7-· 

--06:50-06:55 61.8 --42:0-
... 06:55-07:00 70.8 45.0 
--•7:00-07:05- - 61.5 44.2 

·07:05-07: 10 60.9 "43.2-
•. 01,1CHi1:15 .. 61.6 44:5-· 

07: 15-07:20 60.4 43.2 
07:20-07:25 61.2 ~«:o 
07:25-07:30 62.8 42.5 

07:3Q-07:35. -- 66.1 43.2 
.. 

07:35--07:40 61.3 41.8 - 60.9 43.6 

Environment Research & Technology Companr Limited 
25/ 1 1 3- 1 14 Moo 6 Soi Chinal,et 1, Ngamwougwan Road, 

Toongsoughong, Laksi, B.:tnglwk 1 021 0 
Tel. 0-2954-7745-6Fax 0-2954-7747 

E-mail : envi@Jenviresearcb.co.th 
www.enviresearch.co.th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Ca., Ltd. 

151 Nuan Chan Raad, Nuan Chan; Bueng Kum, Bangkok 10230 

lmJn11l 1J'lYli'l1tln1rnt<ilJ 1ll 1{t1 rt11111~1i10111mwtln1nLL.iJ 

0111rnu1uu11Yi1 1i1Lrn1tln1nulilJ 'ilJ11-l'mauo, 

Ambient Noise 

u'i11rn21~!!¾vll¾fi.i<ilz-l'1-1111n'!loJTw1Jn1-; 11~~ 2 ohuamuu1Jl'l11hu101Ja1mL!ilJ llJ\l')!il1"£JiH 

UTM (WGS84) 47P 0732960 E, 1433129 N 

February 17, 2016 

Mr.Metikrai Somton (Personnel of Environment Research & Technology Co., Ltd.) 

Integrating Sound Level Meter Type 11, RION Model NL-42 Serial Number 00157459 

NCC093/2559 

Noise Level For Noise Level For 

Interval Time 5 mlnutes dBIAI Interval Time 5 mlnutes dBIA\ Interval Time 

Len L90 Len L90 

09:00-09:05 62.6 43.0 12:00-12:05 61.7 36.9 15:00-15:05 

09:05-09:10 63.6 40.7 12:05-12:10 68.8 39.4 15:05-15:10 

09:10-09:15 61.9 40.6 12:10-12:15 65.2 36.7 15:10-15:15 

09:15-09:20 65.I 40.2 12:15-12:20 64.9 35.2 15:15-15:20 

09:20-09:25 60 l 40.9 12:20-12:25 70.8 35.5 15:20-15:25 

09:25-09:30 67.0 - 38.9 12:25-12:30 72.0 34.1 15:25-15:30 

09:30-09:35 62.3 39.9 12:30-12:35 69.7 35.3 15:30-15:35 

09:35-09:40 66.3 39.1 12:35-12:40 68.4 34.0 15:35-15:40 

09:40-09:45 61.0 39.0 12:40-12:45 72.6 31.5 15:40-15:45 

09:45--09:50 57.8 35.9 12:45-12:50 70.1 35.3 15:45-15:50 

-09:50-09:55 61.6 37.1 12:50-12:55 65.7 35.5 15:50-15:55 

09:55-10:00 --60.0- 37.8 12:55-13:00 53.8 33.2 15:55-16:00 

10:00-10:05 5fi:2··· 38.9 13:00-13:05 56.9 33.7 16:00-16:05 

10:05-10:10 62.3 48.9 13:05-13:10 47.9 34.6 16:05-16:10 

10:10-10:15 60.4 
~, -- 42.3 13:10-13:15 57.3 35.0 16:10-16:15 

10:15-10:20 71.7 37.1 13: 15-13:20 55.7 ~ 16:15-16:20 

10:20-10:25 70.3 37.4 13:20-13:25 58.7 38.2 16:20-16:25 

10:25-10:30 57.2 
·-· 

40.2 13:25-13:30 56.8 38.1 16:25-16:30 
. 

10:30-10:35 53.2 35.3 13:30-13:35 55.7 34.8 16:30-16:35 

10:35-10:40 53.0 ___ .~_34.5 13:35-13:40 60.3 34.4 16:35-16:40 

10:40-10:45 55.7 33.1 13:40-13:45. 60.5 33.3 16:40-16:45 

Noise Level For 
5 mlnutes dBIA\ 

Lea L90 
59.4 33.7 
59.4 35.1 
58.0 37A 
56.9 38.2 
57.6 ~ 
57.5 ~ 
58.1 39.3 
60.2 39.8 
58.4 --4oT 
52.6 jg,g" 
50.0 40.0 -
43.1 39.3 
42.6 --39.0 

48.1 39.3 
45.0 38.6 
40.9 38.6 ___ 
53.6 39.3 
54.2 39.0 
52.3·- -38.3 
56.8 --39.6--

56.6 --~ 
07:40--07:45 
07:45-07:50 .. -61,2._ .:_~:;s· 10:45-10:50 41.3 ----33.3 13:45-13:50 58.0 32.5 16:45-16:50 53.3 ·-·38.4 

48.8 33.6 13:50-13:55 60.8 36.1 16:50-16:55 54.1 39.3 
-o'i,50-01,55·- 67.2 
-07:55-08:00 67.0 o~s---65Ji··· 
--08:05-08: 10 . 66.8 
·03:1()--08:JS- -69T-

08: 15-08:20 66.9 
08:20--08:25 66.3 

-· 
08:25-08:30 68.3 

·- 08:30-08:35 62.7 .. 
08:35-08:40 62.0 .. 
08:40-08:45 59.4 

... 08:45-08:50· ~n __ Jif'2_Q.-08:55 
08:55-09:00 64.5 

42.4 - 10:50-10:55 
__ 15,5 10:55-11:00 49.5 34.0 13:55-14:00 61.8 40.2 16:55-17:00 

42.8 11:00-11:05 48.2 36.5 14:00-14:05 61.2 35.0 17:00-17:05 

42.9 11:05-11:10 55.1 34.3 14:05-14:10 59.7 33.5 - 17:05-17:10 

·42.1· 11:10-11:15 57.5 40.3 14:10-14:15 62.8 32.l 17:10-17:15 

43.5 11:15-11:20 -60.6·-· 39.8 14:15-14:20 58.6 33.4 17:15-17:20 

41.5 11:20-11:25 -6~i.9- 39.1 14:20-14:25 56.2 33.4 17:20-17:25 
--40.6- 11:25-11:30 70.1 39.2 14:25-14:30 58.8 39.3 17:25-17:30 
--40.8-· 11:30-11:35 --65-:-i- 40.5 14:30-14:35 61.0 38.6 17:30-17:35 

'403""" 11:35-11:40 65.6 40.0 14:35-14:40 56.6 37.1 17:35-17:40 

40 1 11:40-11:45 55.7-· - 38.7 14:40-14:45 53.1 36.8 17:40-17:45 

•~ n 11,,15-11:50 '59.3 38.2 14:45-14:50 54.9 39.4 17:45-17:50 

_43.4_ 11:50-11:55 68.l 38.3 14:50-14:55 60.4 37.3 17:50-17:55 

41.6 11:55-12:00 55.9 42.2 14:55-15:00 53.0 36.3 17:55-18:00 

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOU'/'OFFICIALAPPROVAL 
REPORT ANALYSIS REVEI?S TO SUBMITTED SAMPLE {SJ ONLY 
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60.4 . -405-
56.1 41.8 
57.6 41.9 .. 
57.2 40.2 
51.4 38.9 
52.0 39.5 
49.2 39.5-

56:a-· . 39.5-

"52.5 --31fg' 

46.2 38.5 
53.3 39.9 
58.2 40.l 
63.3 40.0 

F·RP-011 Rev. 00, April 30, 2009 

Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Noise Level For 
Interval Time 5 mlnutes, dBIAI 

Leo L90 
18:00-18:05 63.9 40.1 
18:05-18: 10 SR S 1R 4 

18:10-18:15 60.1 39.3 
·-iS:15~ I 8 :20 60.1 39.8 

18:20-18:25 Sfi S 47.3 
18:25-18:30 57.0 498 

·-· 
18:30-18:35 SR 4 sn,; 
18:35-18:40 Sf'i fi 52.5 
18:40-18:45 56.6 52.6 
18:45-18:50 S6 Q 52.2 
18:50-18:55 62.7 S? R 

·18:55-19:00 58.2 S? n 
19:00-19:05 61.7 40.6 
19:05-19:10 67.6 43.1 
19:10-19:15 ~H-- 42.6 
19:15-19:20 .1R R 
19:20-19:25 67.1 41.7 
1 0·10 68.8 44.4 
1 Q·.10-1 Y:35 70 S 50.7 

-- lQ·1C,-ltJ•40 66.1 45.6 
19:40-19:45 67.2 42.6 
1 Q•4S-1 Q:50 68.6 4Q 8 
19:50-19:55 69.8 44 .1 
l 9:oo-2u:uu 69.7 47.6 

··00,00-20,05 f'ifi 9 38.9 
?n-ns-?n: 10 68.0 HH--20 10-20:15 68 I 
20: 15-20:20 68.0 40.8 
20:20-20:25 70.6 45.3 

-20:25-20:30 66.4 39.9 
20:30-20:35 70.8 46.6 
20:35-20:40 72.5 48 Q 
20:40-20:45 70.4 49.2 
20:45-20:50 70.9 42.0 
20:50-20:55 68 2 45.1 
20:55-21:00 70.3 4S n 

Environment Research & Technology Company Limited 
25/ I l 3- 1 1 4 llloo 6 Soi Chim1ket 1, Ngamwon~r\Van Rond, 

Toongsonghong, Laksi, Bangkok I 0210 
Tel. 0-2954-7745-6 Fax 0·2954-7747 

E-mail : e1wi@cnviresearch.co.th 
ww,v.cnviresearch.co.th 

ANALYSIS REPORT 
TEAM Consulting Engineering and Management Co., Ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng \(um, Bangkok 10230 

l m,1m1 l 1 "1 yj i'htl f11 nu vhl 1 ,1 iill rt f!1,1q Iii 11111 m111tl f11 n L1v1,1 

lii1Ufl!J1UU7Jl'l11i1lJ7vtl,nm1v1~ 'ilJ1'')v\10Uil,l 

Ambient Noise 

11'inn1211J!!ll,~11-1fiA1i1~-l'nliln'!loJfa"IJ01"i \I~~ 2 oi1u11mut11JVl"i 1h1nm.Ja1m1111,11JJ\l')!il"1>£Je,1 

UTM (WGS84) 47P 0732960 E, 1433129 N 

February 17-18, 2016 

Mr.Meti\<rai Somton (Personnel of Environment Research & Technology Co., Ltd.) 

Integrating Sound Level Meter Type 11, RION Model NL-42 Serial Number 00157459 

NCC093/2559 

Noise Level For Noise Level For 
Interval Time 5 mlnutes, dBIAI Interval Time 5 mlnutes dBfAl Interval Time 

Leo L90 Lea L90 
21:00-21:05 68.0 39.7 00:00-00:05 70.6 39.2 03:00-03:05 
21:05 .. 21:10 65.3 36.4 00:05--00: l 0 70.l 40.6 03:05-03:10 
21:10-21:15 69.9 38.3 00:10-00:15 69.8 44.0 03:10-03:15 
21:15-21:20 70.8 47.8 00:15-00:20 69.0 36.3 03: 15-03:20 
21:20 21:25 67.8 47.3 00:20--00:25 38.8 36.3 03:20-03:25 
21 :25-21 :30 71.3 49.2 00:25-00:30 40.3 36.2 03:25-03:30 
21:30-21:35 71.3 48.4 00:30-00:35 66.9 37.0 03:30-03:35 
21:35-21:40 69.2 45.1 00:35-00:40 70.2 38.7 03:35-03:40 
21 :40-21 :45 69.6 41.3 00:40--00:45 68.0 41.5 03:40-03:45 
21:45-21:50 68.9 40.3 00:45-00:50 70.6 37.7 03:45-03:50 
21:50-21:55 70.2 50.2 00:50-00:55 69.7 37.3 03:50-03:55 
21:55-22:00 69.2 38.4 00:55-0 l :00 69.0 37.5 03:55-04:00 
22:00-22:05 70.5 48.7 01 :00--0 l :05 68.2 37.4 04:00-04:05 
22:05-22: 10 72.1 50.6 01:05-01:10 69.5 37.5 04:05-04:10 
22:10-22:15 71.5 49.1 01:10-01:15 37.3 36.5 04:10-04:15 
22: 15-22:20 68.4 37.5 01:15--01:20 69.1 36.5 04: 15--04:20 
22:20-22:25 69.9 38.3 01:20-01 :25 70.2 38.7 04 :20-04:25 
22:25-22:30 67.4 37.9 01:25-01:30 68.3 38.3 04:25 04:30 
22:30-22:35 71.5 43.0 01:30-01:35 68.5 38.5 04 :30-04 :35 
22:35-22:40 70.1 42.1 01:35-01 :40 43.2 38.6 04:35-04:40 
22:40-22:45 70.3 42.7 01:40-01:45 61.6 38.8 04:40-04:45 
22:45-??.•Sn 71.5 44.1 01:45-01:50 69.l 38.3 04:45-04:50 
??•Sn-??·SS 71.0 48.5 01:50-01:55 41.5 37.7 04 :50-04:55 
??·55-23:00 72.2 50.4 01:55-02:00 41.3 36.5 04:55-05:00 
23:00-n:OS 69.2 40.9 02:00-02:05 69.7 36.6 05:00--05:05 -
23:05-23: 10 70.0 44.4 02:05-02:10 66.7 36.3 05:05-05:10 
23:10-23:15 71.8 50.3 02:10-02:15 40.5 37.0 05:10-05:15 
23: 15-23:20 70.5 48.1 02: 15-02 :20 40.2 37.0 05:15-05:20 
23:20-23:25 70.2 46.4 02:20-02:25 67.1 37.4 05:20-05:25 
23:25-23:30 69.3 39.8 02:25-02:30 65.8 37.8 05:25-05:30 
23:30-23:35 69.9 37.8 02:30-02:35 69.0 37.4 05:30-05:35 
23:35-23:40 70.6 50.0 02:35-02:40 66.3 35.9 05:35-05:40 
23:40-23:45 70.0 49.7 02:40-02:45 62.6 37.4 05:40-05:4 5 
00 ,c_01,sn 70 Q 49.8 02:45-02:50 41.7 37.1 05:45-05:50 
?1 :0_9• 69.6 40.6 02:50-02:55 61.7 37.0 05:50-05:55 
23:55-24:00 68.0 39.6 02:55-03:00 40.0 37.8 05:55-06:00 

Noise Level For 
5 mJnutes, dBIAI 

Leo L90 
41.9 37.'f 
60.2 37.9 
41.7 37.6 
43.2 37.8 
63.0 37.9 
53.5 36.0 
54.7 36.2 
58.4 35.0 
59.3 34.8 
58.5 36.6 
54.9 35.7 
39.2 35.5 
47.7 35.7 
63.2 36.6 
46.8 1fi4 
49.3 37.7 
63.3 ~8.0 
63.5 35.9 
60.l qs s 

61.9 35.4 
61.2 34.7 
63.6 34.3 
58.3 35.3 
66.2 35.7 
63.6 35.4 
66.4 35.9 
65.7 35.8 
63.2 35.4 
64.2 

'"' Q 
66.5 37.4 
66.3 37.3 
65.6 37.3 
65.3 37.4 
67.7 37.5 
66.0 36.8 
65.0 37.7 

DO NOT COPY PARTIAL OF THIS ANALYSIS JIEPORT WITHOUT OFFICIAL APPROVAL 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Noise Level For 
Interval Time 5 minutes dBIAl 

Leq L90 
06:00-06:05 67.8 37.8 
06:05-06: 10 66.7 38.2 
06:10-06:15 67.3 38.6 
06: l 5-06:20 67 .8 39.7 
06:20--06:25 ,;,; s 41.2 --
06:25-06:30 65 7 an n 
06:30-06:35 66. l 40,7 
06:35-06:40 ,;s s 49 4 

06:40-06:45 62,7 44.9 
06:45-06:50 61.1 42.0 
06:50--06:55 62,3 42.9 
06:55-07:00 63.8 43.4 
07:00-07:05 61.2-- 43.1 
07:05-07: 10 60.8 4? Q 

--07:1007:15 66.0 40 

07: 15-07:20 6n o 43.3 
07:20-07:25 60,9 42.0 
07:25-07:30 62.3 40.9 
07:30 07:35 63.l 47.7 
07:35-07:40 69.2 50.7 
07:40--07:45 69.7 50.4 
07:45-07:50 66.6 49.9 

- 07 :50--07 :55 67.5 so 1 
.. 07:55:-08:00 ,;s a sn o 

08:00-08:05 65.2 49.9 
08:05-08: l 0 69.7 50.0 
08:10-08:15 65.8 49.9 

·os,15--08 ,20 60.4 50.1 
08:20-08:25 71.7 49.8 
08:25-08:30 70.9 40.0 
08:30-08:35 61.5 39.6 
08:35--08:40 62.9 39.6 
08:40-08:45 64.3 37.1 
08:45-08:50 60 4 40.2 
08:50-08:55 6? C\ 37.5 
08:55-09:00 58.1 34.8 

Environment Research & Technology Company Limited 
2 5 / 1 1 3- 1 14 Moo 6 Soi Chiuaket 1, Ngarnwongwan Road, 

Toong::.onghong, Laksi, B,mgkok 1 021 0 
Tel. 0-2954-7745-6 Fax 0-2954-7747 

E-mail : cuvi@cnviresearch.co.th 
ww,1•.enviresearch.co.th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., Ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng Kum, Bangkok 10230 

1m,n11 ln '\wi'111Jn1m,<11J 111 i11 ~111i1~<11t!'mmwtln1rn,<111 

lii1uflinumJv11 ~1,nutln1nt,,iJ ifow1msu1JJ 

Arnblenl Noise 

u"inm'11JlJ11oi'1'1l>nvt<11~11101nmNll'l1Jn11 \'I~~ 2 oi1u1w1uu1JYl'I 01motl1nnuOlJ ilJl'l'lOl'IUJ!JJ 

UTM (WGS84) 47P 0732960 E, 1433129 N 

February 18, 2016 

Mr.Metikrai Somton (Personnel of Environment Research & Technology Co., Ltd.) 

Integrating Sound Level Meter Type II, RION Model NL-42 Serial Number 00157459 

NCC093/2559 

Noise Level For Noise Level For 
Interval Time 5 minutes dBIAl Interval Time 5 minutes, dB!Al Interval Time 

Leo L90 Lea L90 
09:00-09:05 53.8 33.6 l 2:00-12:05 61.6 38,0 15:00-15:05 
09:05-09: 10 50.5 32.8 12:05-12:10 60.0 42.9 15:05-15:10 
09:10-09:15 63.0 32.8 12:10-12:15 66.7 41.9 15:10-15:15 
09: l 5--09:20 63.5 35.8 12:15-12:20 65.4 41.9 15:15-15:20 
09:20-09:25 65.4 37,6 12:20-12:25 65.4 38.8 15:20-15:25 
09:25-09:30 65,6 35.0 12:25 12:30 71.l 36.6 15:25 15:30 
09:30-09:35 66.7 49.4 12:30-12:35 60.8 37,7 15:30-15:35 
09:35--09:40 SQ 9 34.9 12:35-12:40 60.4 38.0 15:35-15:40 
09:40-09:45 ,;,;9 32.7 12:40-12:45 58.0 38,5 15:40 15:45 
09:45-09:50 72.6 31 3 12:45-12:50 57.2 40.l 15:45-15:50 
09:50-09:55 74 n 32.1 12:50-12:55 56.0 40.5 15:50-15:55 
09:55-10:00 70,; 32.9 12:55-13:00 59.l 48.2 15:55-16:00 
10:00-10:05 70,8 31.0 13:00-13:05 64.6 38.3 16:00-16:05 
10:05-10:10 62.6 31.4 13:05-13:10 63.9 37.7 16:05-16:10 
10:10-10:15 66.1 35.6 13:10-13:15 60.6 40.0 16:10-16:15 
10:15-10:20 71.9 36.5 13:15-13:20 63.6 39.l 16:15-16:20 
10:20- l 0:25 63.7 36.0 13:20-13:25 59.8 37.3 I 6:20-16:25 
10:25-10:30 66.1 37.1 13:25-13:30 54.l 34.5 16:25-16:30 
l 0:30-10:35 60.0 35.9 13:30-13:35 57.6 34.9 16:30-16:35 
10:35-10:40 70.8 36.0 13:35-13:40 57.l 34.0 16:35-16:40 
10:40-10:45 72.3 34.1 13:40-13:45 53.8 31.8 16:40-16:45 
10:45-10:50 67.9 33.0 13:45-13:50 58.3 32.6 16:45-16:50 
10:50-10:55 66.4 36.2 13:50-13:55 57.4 34.0 16:50-16:55 
10:55-11 :00 65.4 35.7 13:55-14:00 55.4 32.5 16:55-17:00 
l l :00-1 l:05 _..,2_,L -39.8 14:00-14:05 59.0 31.7 17:00-17:05 
11:05-11:lO 53.0 35,8 14:05-14:10 54.4 31.7 l 7:05-17:10 
11:10-11:15 57.3 34.7 14:10-14:15 51.0 33.6 17:10-17:15 
11:15-11:20 57.5 34.l 14:15 14:20 53.3 s' f) 17:15-17:20 
11:20-1 l:25 72.8 37.1 14:20-14:25 54.9 31.7 17:20-17:25 
1 l:25-l l:30 57.8 36.8 14:25-14:30 59,5 30.9 17:25-17:30 
11 :30-ll :35 61.0 35.9 14:30-14:35 56.6 29.9 17:30-17:35 
11:35-11:40 59.6 36.8 14:35-14:40 50.2 29.7 17:35-17:40 .. 
11:40-11 :45 71.2 39.0 14:40-14:45 58.6 30.2 17:40-17:45 
l 1:45-11:50 69.6 39.4 14:45-14:50 57.2 31.1 17:45-17:50 
11:50-l l:55 60.3 38.7 14:50-14:55 55.9 32.l 17:50-17:55 
11:55-12:00 62.4 37.6 14:55-15:00 56.3 34.1 l 7:55-18:00 

I 

Noise Level For 
5 minutes, dBIAl 

Lea L90 
53.5 36.3 
50.6 36.6 
58.0 36.6 
54.3 36.l 
59.4 36.4 
42.4 37.9 
45.4 38.5 
56.8 37.3 
53.0 4L2 
54.9 4() 1 
58.5 49.2 
60.0 SR n 
60.7 so 0 

58.6 35.8 
54.2 35.7 
54.0 37.7 
51.8 37.0 
51.8 37.l 
43.5 s,s Q 

42.6 37i; 

51.6 37.7 
40 ') 36.6 
SC: Q 37.1 
55.9 39.1 
54.5 -tr+-ss n 
SQQ 41.0 
60.1 40.8 
58.4 ~· 53.0 
59.8 
~,,; 4?4 

61.3 -lli-61.0 
56.4 42.0 
58.3 43.8 

(Ms.Supawan Suwannapa) I 

Analyst No.1-099-il-4850 

(Ms. Panicha Promchai) 

Lab. Supervisor No.1-099-1'1-2414 

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL 
REPORT ANALYSIS REFERS TO SUBMITTED SAMPLE (SJ ONLY 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Interval Time 

l 8:00 - 19:00 
19:00 - 20:00 
20:00 - 2 l :00 
21:00- 22:00 --·-" 
22:00 - 23:00 
23:00 - 24:00 

" -~·--····-· 
··-· 

00:00 - 0 l :00 
0l:00-02:00 
02:00 - 03:00 
03:00 - 04:00 
04:00 - 05:00 -----
05:00 - 06:00 "---· 
06:00 - 07:00 __ ,.._ 

07:00 - 08:00 
08:00 - 09:00 -·---
I9:00 - l 0:00 -----" 
10:00-11:00 ·-----· 
l l :00 - 12:00 
12:00 - 13:00 
13:00 - 14:00 
14:00-15:00 ----·----
l 5:00 - 16:00 
16:00 - 17:00 
l 7:00 - 18:00 

24 Hours Measurement 
Standard I/ 

Ldn 

Environment Research & Technology Company Limited 
25/ 1 l 3- 1 14 Moo 6 Soi Chinaket 1, Ngamwougwan Road, 

Toongsonghong, Laksi, Bangkok 1 02 I 0 
Tel. 0-2954-7745-6 Fax 0-2954-7747 

E•mail : envi@)envfrcseiirch.co.th 
www.envircsearch.co.th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., Lid. 

151 Nuan Chan Road, Nuan Chan, Bueng Kum, Bangkok 10230 

lm~n11 l1J '\i4vhtla1n,l~~ l ll in ~ff1ll~<ilff71'1011l.JU'11nUvlJ 

~1uilinuu1m1 D1tm1iJ'11m,,iJ i~Y11v11souJ 

Ambient Noise 

u'i11rn.11~1'1111~111ril'foot11101n'!lo~fo..,~n1"i" l'l~fi 2 iii1ui1muEJ1~Yl"i" 011nm.la1mtlil~ llJl'l'lm~uoJ 
UTM (WGS84) 47P 0732960 E, 1433129 N 

February 13-14, 2016 

Mr.Metikrai Somton (Personnel of Environment Research & Technology Co., Lid.) 

Integrating Sound Level Meler Type 11, RION Model NL-42 Serial Number 00157459 

NCC094/2559 

Noise Level dBfA) 
Leq Lmax L5 Ll0 LS0 
60.3 84.9 67.6 64.2 46.8 
56.3 78.7 62.6 58.0 47.1 
67.4 83.4 75.2 73.8 51.5 
66.3 82.6 74.7 71.5 52.9 
57.l 77.9 65,5 58.7 44.4 
54.8 76.7 61.3 55.5 39.7 
52.6 78.1 61.2 56.2 37.1 
52.9 77.6 60.9 56.9 35.7 
54.1 80.4 62.4 55.0 35.1 
56.7 77.7 64.3 59.8 35.9 
61.3 79.3 69.7 64.8 34.1 
65.9 81.8 73.9 71.5 40.0 
65.6 83.2 73.2 70.6 48.8 
67.1 97.0 71.8 68.3 50.0 
59.9 84.1 66.2 62.1 51.7 
67.4 92.6 70.4 67.8 48.l 
65.4 86.2 72.0 67.2 47.6 
65.6 88.4 72.3 67.7 51.3 -··-··· --···· 
62.0 84.7 67.5 62.7 42.6 
65,5 89.2 68.8 65.6 42.7 
58.7 85.7 63.6 59.2 40.6 
56.0 85.0 61.9 57.8 46.0 

, .. 
57.2 85.6 61.8 57.3 50.9 
SR S 89.6 64.8 60.2 42.9 
63.0 97.0 69.7 66.5 47.4 
70 115 

67.8 

L90 
42.6 
42.1 
45.5 
47.6 
39.2 
37.2 
35.4 
34.0 
33 8 

33.7 
32.8 
34.3 
39.8 
45.6 
49.6 
43.9 
41.5 
43.1 
36.5 
35.8 
36.4 
40.2 
40.6 
39.2 
42.2 

Re murk : 11 Notification of Nalional Environmental Boa.rd, No. 15, B.E.2540 (l 997) under the Enhancement and Conservation of Nullonal EnviromnentnJ Quality Act 
8.E,2535 (1992), pub!Jshed i.t1 the Roya.! Govern.rnent Gazette No. 114 Part 270 dated April 3, B.E.2540 (1997). 

(Ms.Supawan Suwannapa) 

Analyst No.1-099-'J-4850 

I )'/lid.P',--·­

(M s. Panicha Promchai) 

Lab. Supervisor No.1-099-Yl-2414 

DO NOT COPY PARTIAL OF' TJ-IJS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL 
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Environment Research & Technology Company Limited 
2 5 / 1 1 3- 114 1100 6 Soi Chin alt ct 1, Ngmnwongwnn Road, 

Toongsonghong, Laksi, Bangkok 10210 
Tel. 0-2954-7745-6 Fax 0-2954-7747 

E-mail : envi@Jenvireseai·ch.co.th 
\vww. enviresearch.co. th 

Customer Name 

Address 

Project Name 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., Lid. 

151 Nuan Chan Road, Nuan Chan, Bueng !<um, Bangkok 10230 

1,mn,1t ,J 11liihtlt11nUq\J 1n 1'111~011L~<ilo1,1mrntl,nnLL<ilJ 

v\1ut1111uu·Hw11i1LnmJt1,nuv1J ilJ111msu;:,J 

Ambient Noise 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

uinn1'J/il!!uv11llfif10l~'l'u01mHJJlv11Jn1111~i'l 2 oh1m:1nut11Jw1 011n1Jtlil,nLLOlJ llJ\11<il1~!JOJ 

UTM (WGS84) 47P 0732960 E, 1433129 N 

Februa,y 14-15, 2016 

Mr.Metikrai Somlon (Personnel of Environment Research & Technology Co., Lid.) 

Integrating Sound Level Meler Type II, RION Model NL-42 Serial Number 00157459 

NCC094/2559 

Interval Time 
Noise Level, dB(A) 

L~ I Lmax I LS I LIO 
63.0 -·- J:::;::::- tJ:L.)-----;;;- - ~~~ 

20:00 2 l :00 69.6 8 l.o 76.2 
~"---If-- 64.1 

74.9 
21:00 22:00____ 69,2_ ____ I 82.8 77.9 

. 68.2 22:00 23:00 63.9 I .. filcL.. 72.2 
23.00-24.00 57.1 77.5 64.2 

I' 76.3 

---~ 54.4 ---cm 
I~ 

00:00-01:00 I / 78.1 / 59,0 
01:00-02:00 I 77.8 I 58.l 
02:00 - 03:oo ______ --==-- ____ ... TIU!. I_ 59.3 
03:00 - 04:00 77.9 63,6 
04:00 - 05:00 80.2 68.9 
05:00 - 06:00 81.4 73.1 
06:00 01,00 ... _ ...... ,--~~--1 .. s":2:4 I -73.6 - -
01:00- 08:00 . 95.9 I 11.0 
08:oo - 09:oo 95.6 I 74.4 
09:00 _ 10,00 92.4 I 7 u 
io 00 11 :00 ........... J&& .......... ~==-·921··--· n,3 
11:00- 12:00 64.2 91.0 69.3 
12:00 13:00 ......... ------62.5 93.4 66.5 

59.7_ 
65.1 
70.8 
71.2 
68.7 
72.5 

. 68.8 ·c==ru 
65.6 
~ 

13:00 14:00 65.2 92. l 68.9 ___ ] 66,3 
I 14:00-_15:oo_______ 64.7 89.0 I 70.8 

)..~:00 _ 16:00 66.3 ____ __')~,7 I 72.8 
16:00 17:00 56.8 84.3 63,7 

i 67.2 
~ 
~ 

17:00 18:00 60,6 ------s'T l I 67.8 ---1~ 
24 Hours Measurement I 65.0 I 95,9 / 71.2 68.7 

Standard'/ I 70 I 115 
Ldn I 68.9 

Rem1uk: 11 Notification of National Environ.mental Board, No.JS, B.E:.2540 (1997) under the Euhancement 
B.E,2535 {1992), publi:.hed in the Royal Government Gazette No. l M Prut 27D dated April 3, 

Conservation of National Enviro1unental Quality Act 
(199'/). 

// 
f 

(lv!s.Supawan Suwannapa) 

Analyst No.1-099-ii-4850 

( bnc 
(Ms.Panicha Promchai) 

Lab. Supervisor No.1-099-'1-2414 

DO NOT COPY PAIITIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL 
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Customer Name 

Address 

Project Name 

Environment Research & Technology Company Limited 
25/ 1 1 3- 1 1 '1 Moo 6 Soi Chinaket 1, Nga.mwongw::m Road, 

Toongsongbong, Laksi, Bangkok 10210 
Tel. 0-2954-7745-6 Fax 0-2954-7747 

E-mail : cnvi@cnviresearch.co.th 
www.cnvire~earch.co.th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., Ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng !<um, Bangkok 10230 

lm-m1111~ 1¥1v11tl'1,mLv11h 1'111 ~,rn1~v1 ~ll'I nn11tl"1nuv1J 

;i1u"111uu1Jm ,hmotl"1nuv1~ ilJ½1<il1CLJ1lJ 

Ambient Noise 

Project Location 

Measured Source 

Measured Point u'lnm'J/3l!lltOl7\ll11'1v1011-10ln'!l!lJt<il1~m1 \l~fl 2 oi1uilmuu1J111 01Lmitl1nmL<ilJ llJ\l'loJ1"!l!lJ 

UTM (WGS84) 4 7P 0732960 E, 1433129 N 

February 15-16, 2016 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Mr.Metikrai Somlon (Personnel of Environment Research & Technology Co., Ltd.) 

lnlegraling Sound Level Meler Type II, RION Model NL-42 Serial Number 00157459 

NCC094/2559 

Interval Time 

18:00 - 19:00 
19:00 - 20:00 

Leq Lmax 
83.5 
78,8 

----20:00 21:00 
21:00 22:00 
22:00-23:~00-----;_ __ =---+---~ 
23:00 - 24:00 

00:00-01,00 I 5~0 I --~ 
01.00 - 02.00 51.4 78,2 
02:00 - 03:00 52.6 78.1 
03:oo- 04:oo·------· 54.9 78.9 
04:00 - 05:00 60.5 . . 79,5 
05:00 - 06:00 .. 65.4 80.8 

Noise Level dBIAI 
LS LlO 

65.5 59.l ~--- 65.2 
70.8 66.6 
~ 68.4 
56.7 .S9 S 

51.7 49.1 
60.0 57.1 
62,7 57.9 
59.2 54.4 
62.2 56.7 
68.4 64.9 
73.4 71.l 
74 S 71.q . 06:00 - 07:00 68.0 92.7 

07:00 - 08:00 -·-69~2---,..-~9~4-. 9---+---7-0-o---+---c"_n_c __ 
10,.l. v:.>.0 

08:00 -09:00 ·-66:9 94,5 70.9 67.6 
09:00 10:00 ..... 67.5 94,6 73.9 68.2 
10:00- 11:00 I 65.0 I 87.9 68.6 65.4 
11:00 12:00 67.6 93.0 70.7 68.2 
12:00 13:00 67.5 91.0 73.6 68.2 

---~13_:~00~- 14:00 57.7 88.3 
14:oo-i"is"Fo-· 65.9 -~ 

62,9 58.4 
69.6 68,2 

15:00 16:00 62.6 85.2 69.5 66.0 
16:00- 17:00. ···--· 59.2 80,9 66,5 61.9 
11:00 - 18:00 I 59.5 I 82.4 67.2 63,0 

24 Hours Measurement 63.9 I 94.9 69.9 66.3 
Standardl/ 10 I 11s 

Ldn 68.4 

LS0 
47,9 
48.5 
51.8 
55.3 
40,3 
38.4 
38.4 
36.8 
36.4 
37.0 
38.0 
41.8 
53.8 
50.7 
51.3 
44.0 
44.6 
'13.8 
'l2.9 
43.2 
64.0 
55.7 
42.9 
44.0 
52.5 

L90 
44.2 
43.8 
46.9 
49,7 
37.5 
36.6 ----36.2 
35,7 
~ 

35.3 
35.4 
34.4 
40.7 

-~ 

40.9 
37.8 
38.5 
39,8 
38.3 

---~ 
62.l 
51.4 
39,2 
39.7 
49.4 

Remark: 11 Notifical.:ion of National Envuonmcntal Board, No.15, B.E.2540 {1997) under the Enhancement and Conservation of National Environmental Quality Act 
B.E.2535 {1992), published in the Royal Government Gaiette No.l l4 Part 27D dated April 3, B.E.2540 {1997). 

/ 

(Ms.Supawan Suwannapa) 

Analyst No.1-099-'il-4850 

) 

(Ms. Panicha Promchai) 

Lab. Supervisor No.1-099-'1-2414. ----

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL 
REPORT ANALYSIS REFERS TO SUBMITTED SAMPLE {SJ ONLY 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Interval Time 

18:00 - J 9:00 
19:00 - 20:00* ----. 
20:00 -21:00' 
21 :00 - 22:00* 
22:00 - 23:00' -·--
23:00 - 24:00* 
00:00- 01:00' ·---
01 :00 - 02:00' 

- 02:00 - 03:00 _____ 
03:00 - 04:00 
04 :00 - 05:00 

--------- 05:00 - 06:00 .. 
06:00 - 07:00 ---
07:00 - 08:00 . -
08:00 - 09:00 
09:00 10:00 
10:00 - 11:00 ----~-
11:00 - 12:00 
12:00 - 13:00 
13:00- 14:00 ----
14:00 - 15:00 -·----
15:00 - 16:00 

-

-----··--
16:00-17:00 

1~. -----

17:00 - 18:00 
24 Hours Measurement 

Standard1/ 
Ldn 

Environment Research & Technology Company Limited 
25/ 113-114 Moo 6 Soi Chiuaket 1, Ng.unwong,rnn Road, 

Toongsonghong, Lal~si, Bangkok 1 021 0 
TeL 0-2954-7745-6 Fax o-2954-7747 

E-mail : envi@1enviresearch.co,th 
www.enviresearch.co.th 

ANALYSIS REPORT 

TEAM Consulling Engineering and Management Co,, Lld. 

151 Nuan Chan Road, Nuan Chan, Bueng Kum, Bangkok 10230 

ll'\1J rm 1,,'l Ylv11ufl1nuv1~ 1 \I~\\ i'ltt1\l~vlflll\n-n,Jufl1fll\vlJ 

vi11Jfl>n1Jo1~1·n ii11nmJ,nm1v1, i,111m~o1J, 

Ambient Noise 

1J1nn1tr1Jtrttv1111n.im~1111RmHHTA1~m111iifl 2 oi11Jnm1Ja1~vn £i1111011i11nulll~ ll~ll11il1tmN 
' u 

UTM (WGS84) 47P 0732960 E, 1433129 N 

February 16-17, 2016 

Mr.Metikrai Somlon (Personnel of Environment Research & Tecllnology Co., Lid.) 

Integrating Sound Level Meter Type II, RION Model NL-42 Serial Number 00157459 

NCC094/2559 

Noise Level dBIA\ 
Leo Lmox LS LlO L50 
58,6 78,] 66,0 62.4 49,5 
M,O 81.0 68,3 66.4 55.6 
66,3 84,9 69,2 68,5 56,1 

68.4 86,1 70,8 69,5 57,5 
70,2 88,0 72.4 71.1 59,8 

69.6 86.9 71.0 70.4 58,6 

69.1 87,8 70.8 70,0 57,5 

67,0 86,6 69.1 68,8 55,2 

66,1 84,8 68.1 67,6 54,1 

65.4 83.4 67,8 66.1 46,6 

62,7 80,8 65.7 64,3 51.0 
SQ 0 80,6 70,5 69,8 54,3 

67,1 89,1 69.1 AR n 52.4 
c.q,7 86,9 70,9 67.9 53,2 

65,5 91.0 68.3 66.4 52,0 

63,2 O• F- 69,3 65.7 49.6, 
64,0 00,; 67.1 65.3 45,9 

64.1 93,6 69,8 64,3 46,5 

68,8 91.0 72,2 69,0 42.4 

58.5 80,7 64.1 59.9 44.4 
59,0 04 I 65,5 60,8 40,8 

57,5 RSR n4 n 59,5 42,2 

54.4 RO Ii ,;n·1 57,1 43,2 

56,7 79,0 64.4 60.4 43.4 

65.8 93.6 68.9 67.2 53.6 

70 115 
73,8 

L90 
44,7 
46,9 
47,7 
44,5 
48.5 
45,2 
48,2 
47.9 
41.0 
37,8 
37,0 
39,8 
41.9 
43,5 
42.1 
39,8 
40.6 
39,3 
35,6 
36.1 
36,6 
38.7 
39,2 
40.0 
43.6 

Remei-k: 11 Notification of National Environmental Board, lfo.15, B.E.25'10 (1997) under the Enhancement and Conservation of National Environmental Quality Act 
B.E.2535 {1992), published in the Royal Government Gu:ette No.l 1'I Part 27D dated April 3, 8,E,2540 (1997). 

• lftuJ!fiJli'JmhJ') ltla,,1v-mlldurin1n,::t\11Jrlwi11,i1f/1 

(Ms.Supawan Suwannapa) 

Analyst No, 1-099-ii-4850 

jt/11<1 

(Ms.Panicha Promchai) 

Lab, Supervisor No.1-099-1'1-2414 

DO NOT COPY PAR11AL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL 
REPORT ANALYSIS REFERS TO SUBMITTED SAMPLE {SJ ONLY 

Page4/5 

F-RP-008 Rev. 00, April 30, 2009 

Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Interval Time 

18:00- 19:00 
19:00 - 20:00* 
20:00- 21:00* 
21 :00 - 22:00* 
22:00 - 23:00* 
23:00 - 24:00* 
00:00 - 01:00* ---· 
01 :00 - 02:00* 

-----02:00 - 03:00* 
',S•fl( - 04:00 
04:00 - 05:00 
05:00 - 06:00 ------
06:00 - 07:00 
07:00 - 08:00 
08:00 - 09:00 
09:00 - 10:00 
10:00 - 11 :00 
11:00-12:00 
12:00 - 13:00 
13:00 - 14:00 --· 
14:00 - 15:00 .... 
15:00 - 16:00 
16:00-17:00 
17:00 - 18:00 

24 Hours Measurement 
Standardl/ 

Ldn 

Environment Research & Technolo1,,,y Company Limited 
25/ 1 1 3- 11 tl Moo 6 Soi Chinakct 1, Ngamwougwau Road, 

Toougsonghong, Laksi, Bangkok I 0210 
Tel. 0-295,1-7745-6 Fax 0-2954-7747 

E-mail: cnvi@)envircsearch.co.lh 
www.envisesearch.co. tli 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., Ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng Kum, Bangkok 10230 

1,m n11 l 1~ 'l vlv11u fl1 n 1lv1 "1 t1 vlt1rtR111 ~~ R111 nn1Ju ill n 11v1J 

vi11Jfl1J11m1m1 ii1111su,nn11vi, iJ111mao1J, 

Ambient Noise 

1J~nmiiiJtr11.i'111fir11R~111111mrn~ fo-;,m-; 'll~fl 2 .i11Jam1JEJ1~w"i £i1111otl1nm101~ .r~111m~uo~ 

UTM (WGS84) 47P 0732960 E, 1433129 N 

February 17-18, 2016 

Mr.Metikrai Somton (Personnel of Environment Research & Technology Co,, Lld.) 

Integrating Sound Level Meter Type II, RION Model NL-42 Serial Number 00157459 

NCC094/2559 

Noise Level dBIA) 
Lea Lmax LS LlO LSO 
59,5 81.1 65,7 61.8 54,1 
67,8 85,2 69.1 68.5 55,7 
69,6 86.8 71.8 71.0 56,2 
69.6 86,5 71.6 70.4 56,1 
70,7 87,7 72,6 71.2 57,9 
70.1 88,1 71.7 70,9 56,7 
68,7 85.4 70.0 69.4 55,8 
66,8 84.4 68,9 67.3 53,2 
65.1 81.3 73,8 71.7 40,0 
57.1 79.4 64,6 60,3 38,6 
61.7 79,8 69,6 66:o 43.2 
65,6 81.1 73,7 71.2 45,7 
65,6 87,2 72,8 70,3 49,9 
65,9 91.2 71.7 68,7 51.8 
66,5 94,l 70,7 67,1 50,9 
68,0 91.2 74,5 68,9 54,2 
68.4 94,1 73,8 68,6 44.3 
66.1 92.9 70,7 66.4 45,8 
64,2 89,0 71A 65,7 45,9 
60,3 84,5 66.4 62.1 43,7 
56,4 79.4 63.4 58.4 36,6 
56.1 83,3 63,2 58,2 45.1 
55,0 78,0 61.2 56,2 '10,1 
58.2 83,6 64,2 60,6 47,0 
66.3 94.1 70.8 68.1 52.3 
70 115 

73.4 

L90 
49,9 
45,8 
45,0 
45,8 
46,6 
46,8 
39,3 
37,9 
37,1 
36,7 
36.1 
36,8 
41.5 
47,6 
46,6 
39,8 
35,2 
37,5 
41.7 
36.4 
31.7 
42,7 
37,3 
41.5 
43.4 

Remarl:: 11 Notification of National Environmental Board, No.15, B.E.2540 {1997) under the Enhancement and Conservation of National Environmental Quality Act 
B.E.2535 {1992), yublishcd in the Royal Government Gazette No.114 Part 270 dated April 3, B.E.2540 (1997). 

• 11lCJ-,<il..1LU11·61..1 "l 1irn..1~1nii~i1lllnh1:::v.i1..irlm1-v10) 

/ 
(Ms,Supawan Suwannapa) 

Analyst No, 1-099-ii-4850 

(Ms.Panicha Promchai) 

Lab, Supervisor No,1-099-!1-2414 

DO NOT COPY PARTIAL OF TJ-IJS ANALl'SIS REP0/11' W/1'/-IOUTOFFICIAL APPROVAL 
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SOUTHERN COMMUNITY OF THE PROJECT SITE,  
VILLAGE NO. 5, MAP YANG PHON SUB-DISTRICT  

  



Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Measured Location 

Environmenl Research & Technology Cumpan)' Limited 
25/ 1 1 3-1 14 Moo 6 Soi Chinaket 1, Ngamwongwan Road, 

Toongsonghong, Laksi, Bangkok 1 021 0 
Tel. 0-2954-7745-6 F<LX 0-2954-7747 

E-mail : envi@envireseru·ch.co.th 
www.euviresearch.co.th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng l<um, Bangkok 10230 

hm011l 1• 1vh'iJ1tlcl1n llYlJ ht i::f u ~.111~Y1f!1l\m1,Jtl111mtm 

vhumnurnJVl> ii1L11EJtlcl1nttv1• ll<ll'lm:rrn• 

Work Place Noise 

February 14, 2016 

Mr.Metikral Somton (Personnel of Environment Research & Technology Co., ltd.) 

Integrating Sound Level Meter Type It, RION Model NL-42 Serial Number 00321428 

NHC030/2559 

Noise Level; dBIAI 
Interval Time Level Eoulvalent !Leo I Maximum Level fLmaxl 
08:00 - 09:00 67.6 91.2 
09:00 - 10:00 65.0 86.8 -"·---·-' 10:00 - 11 :00 67.1 93.0 

u'lnm,i~21"1il·mf11'11m'llOJ ll'J'H nT'i 
--·· 11 :00 - 12:00 65.7 96.6 

Vl~fl s ohmu11uu1~V11 d11nm.hnm101~ 13:00- 14:00 65.7 90.1 
14:00- 15:00 65.2 85.2 

iJJl!l1011~UO~ 15:00 - 16:00 67.1 95.8 
16:00- 17:00 65.7 88.9 

8 Hours Measurement 66.2 96.6 
Standardl/ 90 140 

Rcmurk: 1/ Ministerial Regulation of Uie Minislry of Labour, O,E,2549 (2006),published in the Royal Government Gazette No, 123, Prut 23A dated Murch 6, 8.E.2549 
(2006), (Noise Expomue eight hours per day), 

j 1/ 
(Ms.Supawan Suwannapa) 

Analyst No.1-099-~-4850 

1 
(Ms.Panicha Promchai) 

Lab. Supervisor No.1-099-!l-2414 

DO NOT COPY PAR11AL OF THJS ANALYSIS REPORT WJTHOUT OFF'ICIAL APPROVAL 
REPORTANALYSJS J&FERS 1D SUBMirFED SAMPLE {SJ ONLY 

Page 1/5 

F·IU'-014 Rev. 00, April 30, 2009 

Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Measured Location 

Euviroument Research & Technology Company Limited 
25/ 1 1 3- 1 1 4 Moo 6 Soi Chinaket 1, Ngamwong·wan Road, 

Toongsonghong, Laksi, Bangkok 1 021 0 
Tel. 0·2954-7745-6 fax 0·2954-7747 

E•mail: envi@enviresearch.co.th 
www.enviresearch.co. th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., Ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng l(um, Bangkok 10230 

1m~m1l1•1Ylv1111"1nLLv1•l11i::f11~ft111~v1tt1llm1mJmnuv1• 

\li·1uflanuv1~Vl1 1i1trn1tl,nmL,1~ irn1,11~LJ1JJ 

Work Place Noise 

February 15. 2016 

Mr.Metikrai Somton (Personnel of Environment Research & Technology Co., Ltd.) 

Integrating Sound Level Meter Type II, RION Model ·NL-42 Serial Number 00321428 

NHC030/2559 

Noise Level; dB(A) 
Interval Time Level EQu!valent (Leal Maximum Level fLmaxl 
08:00 - 09:00 68,5 86.6 
09:00- 10:00 66.7 86.1 

u'lnm~~21"i1llfll'IL!il'll OJ l011J 011 -- 10:00 - 11 :00 66.8 90.5 
I 1:00 - 12:00 67.3 93.6 

V1iJfl 5 .i1u.rn1uu1J111 d1tnotl,nm11AJ 

\lJV11011~UIH 

{2006), {Noise Exposure hours per day). 

(Ms.Supawan Suwannapa) 

Analyst No.1-099·•·4850 

13:00- 14:00 
14:00 - 15:00 
15:00- 16:00 
16:00- 17:00 

8 Hours Measurement 
Standard!/ 

65.9 86.9 
66.8 91.3 
67.1 90.7 
66.6 88.3 
67.0 93.6 
90 140 

(Ms.Panicha Promchai) 

Lab. Supervisor No.1-099-fl-2414 

DO NOT COPY PARTJAL OF THIS ANALYSIS REPORT WJTHOUT OFFICIAL APPROVAL 
REPORT ANALYSIS REFERS TO SUBMI1TED SAMPLE /SJ ONLY 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Measured Location 

Environment Research & Tcclmolo1:,')' Compiu1y Limited 
25 / 1 1 3- 1 14 l'v1oo 6 Soi Chinaket 1, Ngamwongwan Road, 

Toongsonghong, Laksi, Bangkok l 021 0 
Tel. 0-2954-7745-6 Fax 0-2954-7747 

E-mail: euvi(Q•enviresearch.co.th 
www.enviresearch.co,th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co,, Lid. 

151 Nuan Chan Road, Nuan Chan, Bueng l<um, Bangkok 10230 

Tm~m, h11 ;•li'h1J~1nttv11 l 11 Y111f\r1111~;1r11\\nnaJt!~1nttv11 

vi1u~inuu1-l\'i1 ,htmit!~1rntv11 i1w1msua1 

Work Place Noise 

Februa,y 16, 2016 

Mr.Metlkrai Somton (Personnel of Environment Research & Technology Co., Ltd.) 

Integrating Sound Level Meter Type II, RION Model NL-42 Serial Number 00321428 

NHC030/2559 

Noise Level; dB(Al 
Interval Time Level Eauivalent IL~ Maximum Level (Lmaxl 
08:00 - 09:00 68,2 84,8 

·-·-·-·-
09:00- 10:00 68,8 92,8 

66.4 86.1 
u'lnrntpniui1uf\i'!L\ll'llMlvl1:1n1,: 

10:00 - 11:00 
l l :00 - 12:00 67,5 92.5 

66,0 QO ~ 

"~ft 5 oi1munuu11·rn 1hmot!1nmtvi~ 
1 '.~•fl{ - 14:00 
14:00 - 15:00 69,7 Q? A 

1lrn'lVl~~llO~ 
-·--

15:00 - 16:00 67,9 89,3 
16:00- 17:00 68,7 87.4 

8 Hours Measurement 68.1 92,8 
Standard1/ 90 140 

Remark : ,, Ministerial Regulation of t11e Minislly of Labour, B.£.2549 (2006),published in the Royal Government Gazette No.123, Part 23A dated March 6, B.E.2549 
(2006), (Noise Expos\lle eight bourn per day}. 

j 1/ 
(Ms,Supawan Suwannapa) 

Analyst No.1-099-'il-4850 

\ "'" /'i-tll"( 

(Ms.Panicha Promchai) 

Lab. Supervisor No,1-099-il-2414 

DO NOT COPY PARTIAL OF 11//S ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL 
REPORT ANALYSIS FIEFEJ?S 1D SUBMITTED SAMPLE (SJ ONLY 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Measured Location 

EnYironment Research & Technology Company Limited 
2 5 / 1 1 3 - 1 14 i\f oo 6 Soi Chinaket 1 1 Ngamwongwan Road, 

Toongsonghong, Laksi, Bangkok 1 021 O 
Tel. 0-2954-7745-6 Fa., 0-2954-7747 

E•mail : euvi@enviresearch.co.th 
www.cnviresearch.co.th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., Lid. 

151 Nuan Chan Road, Nuan Chan, Bueng Kum, Bangkok 10230 

lm"n11 h" 'l 1li'htl~1ntt\il"111 ~~\ f\~111qv1w1\\mrnt!,nrntv11 

vi1Ll1UJ1UU1m1 D1tntJU~1f\ll\ilJ iJ\11\il'iOUtlJ 

Work Place Noise 

Februa,y 17, 2016 

Mr.Metikrai Somton (Personnel of Environment Research & Technology Co., Lid.) 

Integrating Sound Level Meter Type 11, RION Model NL-42 Serial Number 00321428 

NHC030/2559 

Noise Level· dBIAl 
Interval Time Level Eaulvalent /Leal Maximum Level fLma.,,\ 
08:00 -09:00 69.4 92,9 
09:00 - 10:00 68,2 90,0 

u~nn,•ii,IJ'.!1U\111Unl-ll\i1'1J!JJ lA1Jf\11 
10:00-11:00 66,8 88,3 
11:00-12:00 67,3 91.8 

"~~ 5 oi1rnunuu111~1 011not!,nntL\ilJ 13:00- 14:00 65,7 90,6 
14:00 - 15:00 65,7 84.4 

111\i'lVl'i~UOJ 15:00 - 16:00 65,5 85,1 
16:00 - 17:00 67,6 92.5 

8 Hours Measurement 67,2 92.9 
Standardl/ 90 140 

Remurk: 11 Ministerial Regulation of the Ministry of Labour, B.8,2549 {2006),publishcd in the Royal Government Gazette No, 123, Part 23A dated March 6, B.E.2549 
(2006). (Noise Exposure eight hours per day). 

/' ;/ 
/ 

(Ms.Supawan Suwannapa) 

Analyst No,1-099-ii-4850 

[ 
\ ' 

\ __ h, I 11 0 [<',J~---

(Ms,Panicha Promchai) 

Lab. Supervisor No:l-099-il-24'14 

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL 
REPORT ANALYSIS REFERS TO SUBMITTED SAMPLE (SJ ONLY 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Measured Location 

Euvironment Research & Technology Company Limited 
25/ I 13-1 14 Moo 6 Soi Chiuaket 1, Ngamwongwan Road, 

Toongsonghong, Laksi, Bangkok 1 021 O 
Tel. 0-2954-7745-6 Fau 0-2954-7747 

£.mail : cuvi@1envirescarch.co.th 
www.enviresearch.co. th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., Ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng l<um, Bangkok 10230 

Tm,in11I,,i'lwiihi.J"1n1L\il,lllbvfit~ff1iL~\ilITTl'ln11rnJa1n1L\il,l 

vhu"m1J£J1,ll'i1 ,i1Lnm.Ja1rntv1,i i,iw1msrrn,i 

Work Place Noise 

February 18, 2016 

Mr.Metikrai Somton (Personnel of Environment Research & Technology Co., Ltd.) 

Integrating Sound Level Meter Type II, RION Model NL-42 Serial Number 00321428 

NHC030/2559 

Noise Level· dBIA\ 
Interval Time 

Level Equivalent fLeol Maximum Level fLmax) 
08:00 - 09:00 69.1 87.7 
09:00 - 10:00 67.8 89.7 --·---·-
t0:00 - 11:00 67.8 89.2 

u'inrn'/llt1"1i1111ufii'IL01111J,i Tm" m, -~---
1 ·1 :00 - 12:00 66.0 88.9 -·--- -

'II~~ 5 \TI1I.Hl3J11J!J1,ll'i1 011nlltllnnmM ---- 13:00 - 14:00 67.1 91.8 
14:00- 15:00 66.6 90.6 

\J,l'll11ll'lZ!IIJ,l 15:00- 16:00 68.2 93.4 
16:00- 17:00 66.4 86.9 

8 Hours Measurement 67.5 93.4 
Standard1/ 90 140 

Rumo.rk: 11 Minfotedul Regulation of the Miniut.J)' of Lubom, 8,E.2549 {2006),publfohed in the Royal Government Gazette No.123, Part 23A dated March 6, B.E.2549 
(2006), (Noise Exposure eight hours per day), 

;( 
(Ms.Supawan Suwannapa) 

Analyst No.1-099-ii-4850 

\ . 
(Ms.Panicha Promchai) 

Lab. Supervisor No.1-099-rl-2414 

DO NOT COPY PAR11AL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAi, 
REPORT ANALYSIS REFERS 1D SUBM111'ED SAMPLE /S) ONLY 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Noise Level For 
Interval Time 5 minutes dBIAI 

Lea L90 
18:00-18:05 66.5 46.4 
18:05-18:10 65.0 46.3 

18:1·0=18, 15 65.4 45.6 
18:15-18:20 68.0 48.5 
18:20-18:25 65.8 48.6 
18:25-18:30 65.4 45.1 
18:30-18:35 64.0 45.1 
18:35-18:40 65.5 4A S 

18:40-18:45 64.7 ·~ ~ 
18:45-18:50 65.2 48 0 

18:50-18:55 -64.9 49.3 
18:55-19:00 66:·s-· 49.8 
19:00-19:05 64.7 50.2 
19:05-19:l0 64.7 49.4 
19:10-19:15 ·54.s· 50.3 
19:15-19:20 65.1 51.0 
l 9:20-l 9:25 65.5 51.7 
19:25-19:30 66.2- -so.9··-

·-
19:30-l 9:35 64.9 47.8 
l 9:35-l 9:40 62.5- 48.2 ---19:40-19:45 66.8 48.6 
19:45-l 9:50 6l.3. 48.6 
19:50-19:55 6l.2 47.6 
l 9:55-20:00 6l.4 46.3 
20:00-20:05 64.8 48.4 
20:05-20: 10 -~67~-5 49.9 
20:10-20:15 65.7 50.4 
20:15-20:20 65.6 48.4 

···20,20-20,25 66.6 48.5 
20:25-20:30 66.1 47.3 .. 
20:30-20:35 65.1 47.6 

··ro~35-20,40 64.4 -1H-20:40-20:45 . 62.7 
20:45-20:50 6l.0 47.9 
20:50-20:55 62.l 48.8 

-'.fo:5.5-21:00 62.2 47.5 

Environment Research & Technology Company Limited 
2 5 / 1 1 3- 1 14 Moo 6 Soi Chinakt:t 1, Ngamwongwan Road, 

Toongsonghong, Laksi, Bm1gkok 102 1 O 
Tel. 0-2954-77tl5-6 F,1x 0-2954-7747 

E-mail : envi@enviresea1·ch.co.tb 
www.cnvircsearch.co.tb 

ANALYSIS REPORT 

TEAM Consulling Engineering and Management Co., Ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng !<um, Bangl<0k 10230 

\m,im,\1,i'l1li'htl,nnu~~1ut11fift1i1~\ililll'lmwtlmnt1\il,i 

~1umnuu1,ivn ~1Lm1tl.1ntLm iJl'l1m~m1,i 

Ambient Noise 

u'h1m'1laJ'lJ\llil1nfiA'lv1'lJ0~li'J,JTI1, 'll~fi 5 oi1uiimuu1Jm Ei11n1Jtl,nm1vi,i il~!'livi,zuo" 

UTM (WGS84) 47P 0733920 E, 1432313 N 

February 13-14, 2016 

Mr.Metikrai Somlon (Personnel of Environment Research & Technology Co., Ltd.) 

Integrating Sound Level Meter Type II, RION Model NL-42 Serial Number 00321428 

NCC095/2559 

Noise Level For Noise Level For 
Interval Time 5 minutes dBIAl Interval Time 5 minutes, dBIAl Interval Time 

Lea L90 Lea L90 
21 :00-2 l :05 60.7 48.6 00:00-00:05 41.5 39.6 03:00-03:05 
_21:05-21:10 _59.9 -- 46.9 00:05-00:l0 58.l 40.2 03:05-03:10 
21:10-21:15 59.6 46.1 00:10-00:15 60.4 40.l 03:10-03:15 
21:15-21:20 59.6 46.2 00: 15-00:20 55.9 39.6 03:15-03:20 
21:20-21:25 60.4 44.7 00:20-00:25 56.4 39.9 03:20-03:25 
21 :25-2 l :30 57.7 44.2 00:25-00:30 51.7 39.6 03:25-03:30 
21:30-21:35 62.7 45.0 00:30-00:35 57.2 38.8 03:30-03:35 
21:35-21:40 61.8 44.7 00:35-00:40 -54.4 38.7 03:35-03 :4 0 
21:40-21:45 ff1T- 45.8 00:40-00:45 60.1 39.8 03:40-03:45 
21:45-21 :50 64.0 45.2 00:45-00:50 59.4 40.l 03:45-03:50 
21:50-21:55 59.6 43.6 00:50-00:55 57.3 39.4 03:50-03:55 
21:55-22:00 6i3 45.l 00:55-01 :00 54.3 39.3 03:55-04 :00 
22:00-22:05 60.7 43.l 0!:00-01:05 48.1 38.8 04:00-04:05 
22:05-22:10 59.6 43.6 01:05-0l:10 49.3 38.l 04:05-04:l0 
22:10-22:15 58.7 43.4 01:10-01:15 54.3 38.3 04: 10-04: 15 
22: 15-22:20 58.9 43.4 01:15-01:20 40.9 37.8 04: 15-04 :20 
22:20-22:25 56.2 43.3 01:20-01:25 41.3 37.7 04:20-04:25 
22:25-22:30 ·so-:i-- 43.6 01:25-01 :30 52.3 37.7 04:25-04:30 
22:30-22:35 60.2 43.7 01:30-01:35 57.2 37.3 04:30-04:35 
22:35-22:4 0 56.7 42.4 01:35-01:40 53.3 36.7 04:35-04:40 
22:40-22:45 --59.7 44.0 01:40-01:45 56.1 36.8 04:40-04:45 
22:45-22:50 62.l 43.3 01:45-0l:50 51.3 37.2 04:45-04:50 
22:50-22:55 57.8 45.4 01:50-01:55 37.5 36.3 04:50-04:55 
22:55-23:00 56.8 49.5 0 l :55-02:00 49.4 36.9 04:55-05:00 

-23:00-23:05 -58.0-- "45.3 02:00-02:05 53.8·-. 39:0 05:00-05:05 
23:05-23:10 58.0 47.l 02:05-02:l0 40.3 39.0 05:05-05:10 
23:10-23:15 60.5 45.8 02: l 0-02: l 5 53.3 39.6 05:10-05:15 
23: 15-23:20 60.7 46.l 02: 15-02:20 60.0 40.5 05: 15-05:20 
23:20-23:25 59.1 H.9 02:20-02:25 56.1 40.2 05:20-05:25 
23:25-23:30 57.8 43.4 02:25-02:30 52.8 39.8 05:25-05:30 
23:30-23:35 59.4 40.4 02:30-02:35 40.8 39.2 05:30-05:35 
23:35-23:40 55.7 39.4 02:35-02:40 50.8 38.7 05:35-05:40 
23:40-23:4 5 ·s6.o 39.2 02:40-02:45 48.1 38.3 05:40-05:45 
23:45-23:50 56.8 38.6 02:45-02:50 50.7 37.7 05:45-05:50 
23:50-23:55 56.9 39.4 02:50-02:55 49.4 37.4 05:50-05:55 
23:55-24:00 60.3 39.8 02:55-03:00 56.6 37.4 05:55-06:00 

Noise Level For 
5 minutes dBIAI 

Lea L90 
51.2 36.9 
39.3 37.3 
59.1 -37-:-4 
54.1 37.1 
50.2 37.2 
57.1 36.7 
53.7 36.4 
39.3 3-6.(5 

53.4 35.5 
49.5 36.4 
56.9 37.l 
55.2 37.8 
39.4 37.8 
42.6 38.0 
54.1 38.5 
56.9 37.4 
53.0 38.1 
56.3 37.6 
54.7 36.6 
54.2 37.2 
58.5 37.7 
63.0 38.3 
48.0 36.8 
54.3 35.0 
48.4 -37:6 
54.5 38.3 
58.4 38.9 
58.l 36.9 
5,u 35.3 
52.5 35.3 
57.7 36.9 
56.8 36.4 
58.4 36.7 
62.2 37.6 
57.4 38.7 
60.6 38.8 

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFF'JCIAL APPROVAL 
REPORT ANALYSIS REFERS TO SUBM11'l'ED SAMPLE /SJ ONI,Y 

Page 1/10 

F-RP-011 Rev, 00, April 30, 2009 



Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Environment Research & Technolot,")' Companr Limited 
25/ 1 l 3- 1 l •'1 ~foo 6 Soi Chinu.ket 1, Ngamwougwan Road, 

Tooogsonghong, Laksi, Bn.nglw1~ 1 021 0 
TeL 0-2954- 7745-6 Fa.x 0-2954-774 7 

E•m.ail : envi@enviresearch.co.lh 
w,vw.enviresearch.co.th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., Ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng l<um, Bangkok 10230 

l ffl Jn11 l 1 J 111 vh 1J ,n n 1101 J l 11 i-1\\ ~ tt1n~ v1tt111mw1J"1 n 11v1,1 

vi1umnutnJv;1 J1Lnm.lo1nuM irn1011cu1JJ 

Ambient Noise 

u'i11rn.T/ll'!111lii1'"ri1-1'llii'll1M Tw1Jm111~~ 5 ohu11muE1Jw1 1hlnm.lil1m1v1J ilJ11-rv11tEilJ 

UTM (WGS84) 47P 0733920 E, 1432313 N 

February 14, 2016 

Mr.Melikrai Sornton (Personnel of Environment Research & Technology Co., Ltd.) 

Integrating Sound Level Meter Type II, RION Model NL-42 Serial Number 00321428 

NCC095/2559 

Noise Level For I Noise Level For Noise Level For I Noise Level For 
Interval Time I 5 minutes dB A Interval Time 5 minutes dB A Interval Time 5 minutes dB A Interval Time 5 minutes, dB(A) 

L".4 L90 Leq L90 Leq L90 Leq I L90 
06:00-06:05 60.3 -~~-~ 68.1 '14.9 12:00-12:05 68.9 39.8 15:00-15:05 63.3 44.7_ 
06:05-06:10. 57.5 64.8 42.8 12:05-12:10 63.5 39.4 15:05-15:10 63.4 43.8_ 
05,10-06,15 61.0 

1 
____ ,==---1-'""''-"--== -·-iss:3 43.s 12,10-12,15 61.3 38.6 15,10-15,15 65.6 48.6_ 

--06:15-06:20 ___ 60.4- ~~~~ .62.4 42.2 12:15-12:20 65.3 40.5 15:15-15:20 69.5 46.0 
06:20-06:25 64.4 65.0. '15.4 12:20-12:25 70:0 42.2 15:20-15:25 67.1 47.8 
06:25-06:30 63.2 41.9 09:25-09:30 63.8 48.9 12:25-12:30 63.4 43.0 15:25-15:30 73.1 48.6 
06:30-06:35 ___ 63.9 _____ 45.5 _____ 09:30-09:35 __ -_64.7 __ ·- 42.4 __ 1;:30-12:35 66.5 46.4 15:30-15:35 65.9 ;9.0 -I 
06.35-06.40 59.6 40.2 09.35-09.40 63.2 41.0 1-.35-12.40 66.9 46.4 15.35-15.40 63.8 16.4 I 

06:40-06:45 65.3 44.'I 09:40-09:45 65.8 42.3 12:40-12:45 67.2 47.6 15:40-15:45 64.9 47.5 
06:45-06:50 65.2 1--41.0·- 09:45-09:50 66.2 ·-42.3- 12:45-12:50 66.4 46.0 15:45-15:50 63.7 50.3 
06:50-06:55 h4 q <lh Q 09:50-09:55 "'4 q 42.2 12:50-12:55 65.2 46.2 15:50-15:55 65.8 49.7 

·-Q~!5_§:_Q7:00 66.0 416 .. 09:55-10:00 l-~~1-- _4_~::!. 12:55-13:00 68.2 44.9 15:55-16:00 - 65.7 . 42,L 
07:00-07:05 68.l 4fi fi 10:00-10:05 '--i~·+· 44.4 13:00-13:05 64.l 48.7 16:00-16:05 62.1 46.5 
01:os:01:To- --66.0- 46.7 10,05 10,io- 0 40.6 13,05-13,10 61.2 43.9 16,05-16,10 -Ts:s" -49.2-

l
=_-ii1,10-_ Q:?_;l_L __ .§.7.& --46~2 10:10-10:;5 1:_· 1 47.4 13:10-13:15 66.'I 44.~ 16:10-16:15_ 68.7 45.4 
__ Q?.c_!§.-01.20 68.8 '--~ _l!UJ?.::J.Q,,Q ____ f'L'!.... 49.4 13.15-13.20 68.3 43._ l6.1s-16.20 6:';&.._ ___ :!.!?,l 

07:20-07:25 68.3 i 54.5 10:20-10:25 68.4 49.0 13:;0-13:25 64.1 40.6 16:20-16:25 68.4 __ 51._L_I' 
07.25-07.30 67.8 1-~ss"2- 10.25-10.30 6+.1 46.7 13.-5-13.30 64.9 39.0 16.25-16.30 64.3 45.8 
01,30-07,35 68.2 52.8 . 10,30-10:35 --65.3 - --,i4:;i--· 13:30-13,35 64.1 40.1 16:30-16:35 63.6 48.6 
07:35-07-:<JO -· ·-66.5-- S() 4 10:35 10:40 65.8 - 46.4 13:35-13:40 64.1 41.3 16:35-16:40 63.3 50.3 

l
,-·o·i,40-01,45 11.1 51.3 10,40--10,45 64.1 42.5 13,40-13,45 66.4 39.5 15,40-16,45 ·6s·:a-- ---46.9 -
··07,45:01:50 66.9 45.7 10:45-10:50 -65T 47.7 13:45-13:50 63.7 42.7 16:45-16:50 65.3 45.5 

I 
__ Q7",i_QJ!J_;!5_!5___ 67.o 48.8 10:50-10:55 _§,L ... .1J2.:,L 13:50-1;'.55 67.2 ~ 16:50-16:55 ___§_'!_}. ____ 4,iJL 

07.55-08.00 65.6 41.9 10.55-11.00 67.0 47.5 13.55-1 LOO 63.8 40.3 16.55-17.00 66.1 48.2 
08:00-08:05 65.4 - 45_3-· 11 :00-11:05 64 .4 46.2 14 :00-14:05 66.2 -42.9 17:00-17:05 ·-682-- --43:'7" 
08:05-08:10. 70.9 45.9 11:05-11:10 65.6 40.3 14:05-14:10 65.6 44.9 17:05-17:10 65.7 44.3 
08:10-08:15 67.6 46.6 -11:10-11:15 62.0 40.4 14:10-14:15 65.2 47.6··- 17:10-17:15 69.9 ·-47.8· 

;:as: 15-08:20 -·6u- 4S R 11:15-11:20 -:E:s- :-· 39.7 14: 15-14:20 64.5 44.0 17:15-17:20 --6K:i- ·-43.3·-
i 08:20-08:25 66.3 45.7 11:20-11:25 66.4 42.2 14:20-14:25 63.6 40.8 17:20-17:25 67.4 45.1 
i 08:25-08:30 68.1 45.2 11:25-11:30 61J5- 37.6 14:25-14:30 67.0 45.6 17:25-17:30 64.8 --4;i:-7 

08:30-08:35 67.1 44.9 11:30-11:35 68.9 39.0 14:30-14:35 65.3 47.7 17:30-17:35 68.0 --47~6-
···08:35-08:40 68.3 42.5 11:35-11 ,4o 6'\.9 43.3 14,35-14:40 65.5 47.3 11,35-11,<10 65.3 ~a· 

08:40-08:45 ·-68.1-- 45.5 11:40-11:45 6'1.3 41.7 14:40-14:45 62.8 44.1 17:40-17:45 65.7 55.5 
···o8:4S::os:so-··-65.1 48.6 11,45-11,50 6s.T-- 41.1 14:45-14:50 64.9 46.2 11,45-11,50 66.1 48.1 

08:50-08:55 66.3 43.8 11:50-11:55 69.5 38.9 14:50-14:55 62.6 44.4 17:50-17:55 66.7 47.1 
-08:55-09:00 67.7 _____ 42.3 11:55-12:00 65.3 -·39.7 14:55-15:00-66.4 - 46.5 17:55-18:00 67.6 45.9 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Noise Level For 
Interval Time 5 minutes dBIAI 

Leo L90 
18:00-18:05 68.3 46.4 
18:05-18:10 67.8 49.7 
18:10-18:15 67.1 46.6 
18:15-18:20 67.8 54.6 
18:20-18:25 67.3 52.9 
18:25-18:30 F,0 R a,;7 

18:30-18:35 66.5 S() R 

18:35-18:40 66.9 52.8 
18:40-18:4, 66.8 48.0 
18:45-18:50 -66.4 50.4 
18:50-18:55 66.5 51.8 
18:55-19:00 67.7 52.2 
19:00-19:05 63.6 51.8 
19:05-19:10 68.3 51.5 
19:10-l'l:15 63.4 51.2 
lY:15-1,;:~u 65.0 51A 
19:20-19:25 64.8 50.8 
19:25-19:30 64.1 50.5 
19:30-19:35 64~2 50.3 
19:35-19:40 65.4 sE-· 
19:40-19:45 --K:f:0- -· 5'1.6_ .. 

-19:45-19:50 61.3 51.7 
-19:50-19:55 62.8 51.2 

19:55-20:00 63.7 49.7 
20:00-20:05 65.7 50.3 
20:05-20: l 0 65.6 4().4 
20: 10-20: 15 64.8 48.5 
20: 15-20:20 64.6 49.7 
20:20-20:25 65.2 48 9 
20:25-20:30 60.7 47.7 

20i30-20:35 63.4 4R 4 
·-20:35-20:40 63.1 45.8 

20:40-20:45 63.4 4fi 4 
:!U:45-~U:50 62.0 4fi r. 
20:50-20:55 57.2 44 1 

20:55-21 :00 61.9 UR 

Environment Research & Tt:!chnology Company Limited 
2 5 / 1 1 3- 1 1 4 Moo 6 Soi Chinaltet 1, Ngarnwongwan Road, 

Toongsonghong, Laksi, Banglwh 1021 0 
Tel. 0-2954-7745-6 Fax 0-2954-7747 

E•mail: envi@envircsearch.co. th 
www .cnvirescarch.co.th 

ANALYSIS REPORT 
TEAM Consulting Engineering and Management Co., ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng Kum, Bangkok 10230 

lm~m1l 1J 'lwvhi.lii1nl1G1J l11 \~\I ~o1\l~Glo1\\ nrnJtlt11n1tG1J 

lli1u,w1rnrnv;1 ~11nui.li11m1v1J ilJ111m~uuJ 

Ambient Noise 

u~nntT/"'!1\IW1\lnl'l'llii'll1N fa1Jm111~~ 5 vi1uiliJ1uu1Jv11 1hrnm.J111m1v1J il~ll'lG11~uoJ 

UTM (WGS84) 47P 0733920 E, 1432313 N 

February 14-15, 2016 

Mr.Melikrai Sornton (Personnel of Environment ~esearch & Technology Co., ltd.) 

Integrating Sound Level Meter Type II, RION Model NL-42 Serial Number 00321428 

NCC095/2559 

Noise Level For Noise Level For 
Interval Time 5 minutes, dBIA) Interval Time 5 minutes, dBIAl Interval Time 

Leq L90 Len L90 
21:00-21 :05 60.8 44.7 00:00--00:05 55.6 42.4 03:00-03:05 
21:05-21:10 64.4 44.1 00:05-00: 10 43.5 42.2 03:05--03:10 
21:10-21:15 59.3 43.0 00:10--00:15 59.8 41.3 03:10-03:15 
21:15-21:20 62.4 42.8 00:15--00:20 52.8 41.9 03:15--03:20 
21:20-21:25 59.9 43.0 00:20--00:25 55.2 41.8 03:20--03:25 
21 :25-21 :30 58.4 42.8 00:25-00:30 53.1 41.2 03:25--03:30 
21:30-21:35 60.0 44.0 00:30-00:35 55.1 41.6 03:30--03:35 
21:35-21:40 58.9 43.7 00:35-00:40 57.S '11.8 03:35--03:40 
21:40-21:45 59.2 41.9 00:40-00:45 Sn S 41.4 03:40-03:45 
21:45-21:50 57.2 41.5 00:45-00:50 56.0 41.4 03:45-03:50 
21:50-21:55 60.4 41.9 00:50-00:55 59.3 41.9 03:50--03:55 
21 :55-22:00 59.9 41.{ 00:55...() 1 :00 42.1 41.2 03:55--04:00 -22:00-22:05 nl ~ 41.9 01:00-01:05 46.8 41.1 04:00--04:05 
22:05-22: 10 60.1 41.5 01:05-01:10 54.5 41.2 04:05-04:10 
22:10-22:15 60.6 42.2 01:10-01:15 48.6 40.7 04: 10-04: 15 
22:15-22:20 SQ 1 42.1 01:15-01:20 48.9 40.5 0'1:15-04:20 
22:20-22:25 59.3 41.1 .. 01:20-01:25 57.1 40.8 04:20--04:25 
22:25-22:30 57.7 41.0 01:25--01:30 47.6 40.1 04:25--04:30 -22:30-22:35 57.0 ,, 1.2 01:30-01:35 54.3 41.9 04:30-04:35 
22:35-22:40 57.2 41.4 01:35-01:40 58.0 41.8 04:35--04:40 
22:40-22:45 59.5 41.5 Ol•4n.01.4s 42.8 42.0 04:40-04:45 
22:4 5-22:50 6fi 6 41.6 01·45-01:50 52.4 41.9 04:45--04:50 
22:50-22:55 56.7 40.3 Ul:50-0l:5S 56.2 42.0 04 :50-04:55 
22:55-23:00 59.2 40.5 0 l:55-02:00 47.4 41.0 04:55--05:00 
23:00-23:05 59.0 40.0 02:00-02:05 41.7 40.4 05:00-05:05 
23:05-23: 10 55.4 40.0 02:05--02: 10 53.4 39.1 05:05--05:10 
23:10-23:15 52.7 40.9 02:10--02:15 40.2 38.7 05:10--05:15 
23:15-23:20 ss Q 40.0 02:15-02:20 40.4 38.9 05:15 05:20 
23:20-23:25 56.0 40.8 02:20-02:25 58.0 38.9 05:20-05:25 
23:25-23:30 50.l 41.0 02:25-02:30 48.6 38.6 05:25-05:30 
23:30-23:35 54.3 41.5 02:30-02:35 50.5 38.6 05:30 05:35 
23:35-23:40 60.9 41.5 02:35-02:40 57.6 38.6 05:35-05:40 
23:40-23:45 60.l 41.0 02:40-02:45 38.6 36.9 05:40-05:45 
23:45-23:50 56.6 41.2 02:45-02:50 40.3 37.4 05:45 05:50 
23:50-23:55 52.2 43.3 .. 02:50-02:55 54.9 37.5 05:50--05:55 
23:55 24:00 53.2 42.5 02:55-03:00 54.0 37.5 05:55 06:00 

Noise Level For 
5 minutes, dB{A) 

Leq L90 
38.6 36.7 
50.9 37.5 
50.4 38.8 
54.9 38.3 
51.3 36.8 
37.8 34.7 
48.3 35.2 
44.7 36.5 
57.1 36.3 
58.8 37.0 
36.6 34.8 
63.9 36.5 
56.0 36.8 
48.6 35.7 
37.1 35.4 
67.1 36.1 
55.7 35.4 
51.0 34.8 
54.4 34.6 
54.4 35.5 
51.4 3S 9 
36.6 3,1.5 
57.6 36.4 
58.6 37.9 
62.3 36.8 
53.3 35.0 
60.4 HH-60.4 
57.3 ,--1t,-}-57.2 
61.8 38.7 
58.2 39.7 
54.8 39.6 
62.1 40.5 
59.2 39.6 ---
58.7 40.2 

DO NOT COPY PARTIAL OF THIS ANAll'SIS REPORT WITHOUT OFFICIAL APPROVAL 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Noise Level For 
Interval Time Sminut~ 

Lea L90 
06:00-06:05 62.9 44.1 
06:05-06: 10 63.6 43.2 
06:10-06:15 64.6 44:2 
06: 15-06:20 64.8 44.6 

-06:20--06:25 66.1 -;iaT 
-

-- 06:25-06:30 65.7 46.2-
--06:30::06:35 68.3 47.2 
·--06:35-06:40 69.9 50.1 

06:40-06:45 70.0 55.1 
06:45-06:50 70.0 54.0 ----
06:50-06:55 69.3 58.5 

- 06:55~07:00 70.0 57.7 --
07 :00-07 :05 

--70.8 ___ 
59.0 

07:05-07:10 72.0 ·--59.5 
-07:10~07:15 71.9 62.2 

07:15-07:20 ?i:-i 58.1 
-·-·01 :20-07 :25 69.5 55.7 
-07~5-07:30·- 70.3 57.5 --

07:30-07:35 70.1 57.3 
07:35-07:40 70.3 56.3 
07:40-07:45 71.7 <;,; '1 - 07:45-07:50 67.6 51.0 --
07:50--07:55 72.2 52.5 

--07:55-08:00 68.3 49.5 
.. 

08:00-08:05 69.5 53.I 
08:05-08:10 68.2 '19.1 
08:10-08:15 69.1 54.4 
08:15-08:20 68.2 51.9 
08:20-08:25 69.4 ____ 50.2 
08:25-08:30 70.1 48.3 
08:30-08:35 iw:o- --5jjj 

08:35~08:40 69.7 ___ ·-41:5 
·-08:40-08:45 65:8 -47:'7 

08:45-08:50 --66T 45-:S 
08:50-08:55 67:T--~-
08:55-09:00 67.2 --;is.1-

Environment Research & Technology Compa.x1y Limiled 
25/ 1 l 3- 1 14 Moo 6 Soi Chinaket 1, Ngamwongwao Road, 

Toongsonghong, Lnksi, Ba11gkok 1 0210 
TcL 0-2954-77t15-6 Fa.x 0~2954-7747 

E-mail : envi@•euviresearch.co.th 
W1\'W.en,1research.co.th 

ANALYSIS REPORT 
TEAM Consulting Engineering and Management Co., Lid. 

151 Nuan Chan Road, Nuan Chan, Bueng Kum, Bangkok 10230 

l fl ;J n11 l; J 'l \~1h1JR 1 mLviJ 1,1 ~11 ~ «111~v1 ftlv. nnm.J <11 n uv1J 

vhu<1muu1Jyn ~1Lmn.Jc11nLLvlJ ilJv.-1v1100;:,J 

Ambient Noise 

u~nm1pJ'!atv11'1\ni'll111·1m~T,r1J01111~~ 5 .i1munuu1J\'i1 e1L11EJtl"1mw1~ f~111"11rnEJJ 

UTM (WGS84) 47P 0733920 E, 1432313 N 

February 15, 2016 

Mr.Metikrai Somton (Personnel of Environment Research & Tecl1nology Co., ltd.)· 

Integrating Sound Level Meter Type II, RION Model NL-42 Serial Number 00321428 

NCC095/2559 

Noise Level For Noise Level For 
Interval Time 5 minutes d.B(Al Interval Time 5 minutes dB(Al Interval Time 

Lea L90 Lea L90 
09:00-09:05 67.6 45.6 12:00-12:05 65.9 40.9 15:00-15:05 
09:05-09: 10 66.8 50.3 12:05-12:10 65.1 42.4 15:05-15:10 
09:10-09:15 t0T 47.9 12:10-12:15 62.8 37.0 15:10-15:15 
09:15-09:20 68.0 49.7 12:15-12:20 69.4 45.8 15:15-15:20 
09:20-09:25 65.2 49.3 12:20-12:25 62.5 42.9 15:20-15:25 
09:25-09:30 65.8 45.6 12:25-12:30 65.2 42.4 15:25-15:30 
09:30-09:35 -66~6 46.5 12:30-12:35 63.0 38.8 15:30-15:35 
09:35-09:40 ·!H- 47.5 12:35-12:40 67.4 40.2 15:35-15:40 
09:40-09:45 42.4 12:40-12:45 64.3 44.0 15:40-15:45 
09:45-09:50 67.7 46.1 12:45-12:50 67.9 43.0 15:45-15:50 
09:50-09:55 66.7 46.5 12:50-12:55 63.3 43.9 15:50-15:55 
09:55-10:00 66.1 44.6 12:55-13:00 70.6 40.9 15:55-16:00 
10:00-10:05 65.6 45.2 13:00-13:05 66.5 45.0 16:00-16:05 
10:05-10:10 ·-&i-:o-- -42.1 13:05-13:10 63.9 44.7 16:05-16:10 
10:10-10:15 66.9 46.2 13:10-13:15 66.3 45.3 16:10-16:15 
10: 15-10:20 65.6 43.4 13:15-13:20 62.4 38.8 16:15-16:20 
10:20-10:25 -65~9- 38.9 13:20-13:25 66.9 38.3 16:20-16:25 
10:25-10:30 63.3 42.6 13:25-13:30 66.5 42.3 !"6:25-16:30 
10:30-10:35 652- 44.7 13:30-13:35 61.1 39.6 16:30-16:35 
10:35-10:40 66.4 45.6 13:35-13:40 67.2 44.6 16:35-16:40 
10:40-10:45 669- 49.4 13:40-13:45 66.2 44.7 16:40-16:45 
10:45-10:50 66.6 48.1 13:45-13:50 64.1 43.7 16:45-16:50 
10:50-10:55 ·-69.5 44.9 13:50-13:55 66.5 46.7 16:50-16:55 
10:55-11:00 70.2 --43.9 13:55-14:00 68.4 45.7 16:55-17 :00 
11:00-11:05 65.8 36.8 14:00-14:05 65.6 43.9 17:00-17:05 
11:05-11:10 68-:0 3QO 14:05-14:10 71.6 48.2 17:05-17:10 
11:10-11:15 63.6 37.5 14:10-14:15 65.0 42.0 17:10-17:15 
11:15-11:20 66.5 45.2 14:15-14:20 65.2 43.5 17:15-17:20 
11:20--11:25 71.6 46.2 14:20-14:25 67.3 45.7 17:20-17:25 
11:25-11:30 §1C:L_ 42.4 14:25-14:30 64.9 44.5 17:25-17:30 
11:30-11:35 70.7 43.3 14:30-14:35 66.8 43.6 17:30-17:35 
11:35-11:40 67.9·-- 42.2 14:35-[4:40 65.5 45.9 17:35-[7:40 
11:40-11:45 -- -65-:S- 42.0 14:40-14:45 63.3 46.9 17:40-17:45 
11:45-11:50 64.7 44.2 14:45-14:50 67.2 44.9 17:45-17:50 
11 :50-11:55 64.6 •ll.8 14:50-14:55 66.3 43.6 17:50-17:55 
11:55-12:00 65.5 '13.0 14:55-15:00 66.1 46.3 17:55-18:00 

Noise Level For 
5 mlnutes, dB(Al 

Leo L90 
66.5 45.9 
71.0 47.6 
Sd S 46.7 
67.1 43.1 
65.9 43.2 
65.4 43.0 
66.3 1-¾H-66.6. 
65.0 

I* 66.8 
68.2 
67.4 ljjl 66.8 
6'1.6 
63.6 ,<,;,; 

64.6 45.0 
-ifsA~ -4'12. 

67.4 --45.2-

67.9 -46.3--
66.8 45.7 
67.6 46.0 
66.8 ·-4-6.4·-

66.2 46.3 
68.5 :::-.±(i_J __ 
69.3 51.l 
68.2 52.6 
69.4 --50.3 
68.6 55.3 
68.5 so-:-s--· 
68.6 23.:.L --70.2- 53.0 
68.5 52.5 
72.0 50.6 
68.1 51.0 
68.3 t1H-67.9 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Noise Level For 
Interval Time 5 minutes, dB!Al 

Len L90 
l8•1lf1 !X•ns b1.5 51.4 
[8:05-18:10 67.6 51.7 
18:10-lR:15 b/.7 48.1 
18:15-1~:,u 66.9 51.7 
18:2n-lR:25 65 3 4q_9 
18 ·cs-18:30 hh IS 50.8 
18:30-18:35 1--~t¼- 50.6 
18:35-18:40 - 53.2 
18:40-18:45 65.4 49.6 
18:45-18:50 65.6 50.3 
18:50-18:55 67.6 51.3 

··-
18:55-19:00 70.6 52.2 
19:00-l 9:05 65.1 49.6 
19:05-19:10 70.3 51.1 

·-1·9:10-19:15 67.7 49.0 
19:15-19:20 66.6 49.0 
19:20-19:25 66.3 49.5 

19:-25-19:30 65.6 48.4 
19:30-19:35 65.2 48.3 
19:35-19:40 62.2 4n 7 
19:40-19:45 65.1 48.6 
19:45-19:50 63.7 47.6 
19:50-19:55 63.8 --48.0 
19:55-20:00 63.1 47.6 
20:00-20:05 es q 47.2 -· 
20:05-20: 10 66.8 50.l 

···20:10-20:15 66.9 5?. 3 

20: 15-20:20 69.0 53.5 --
20:20-20:25 65.9 48.4 
20:25-20:30 67.3 49.3 
20:30-20:35 65.2 48.4 
20:35-20:40 64.2 48.1 

·- 20:40 20:45 64.1 4a n 
--20:45-20:50 68.3 4R 4 

20:50-20:55 63.0 dR? 

20:55-2 l :00 61.9 47.5 

Environment Research & Technology Comp:u1y Limited 
25 / 11 3- 1 14 fl.too 6 Soi China.ker l, Ngamwon,gwan Road, 

Toongsonghong, Laksi, Bangkok 102 I 0 
Tel. 0-2954-77tl5-6 Fa..._ 0-2954-7747 

E-mail : cnvi@enviresearch.co.th 
www. enviresearch. co. th 

ANALYSIS REPORT 
TEAM Consulting Engineering and Management Co., Ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng l<um, Bangl<0k 10230 

lm1n11l1J~iJ,:hJ01nu,H111fi·11f\0111~v1ft1v.n111Juo1n11v11 

~1umnuo1wn rl1111;:,i.J,nm1v1J ilJV.-Jm<LJrJJ 

Ambient Noise 

u'rnrn'l!1J71lll117¾rii'll1111m~fa1Jn1111~~ 5 oi1uo1J1uv1~m ei1Lnotlo1mL"1J iJ111v110EJoJ~ 
UTM (WGS84) 47P 0733920 E, 1432313 N 

February 15-16, 2016 

Mr.Melikrai Somton (Personnel of Environment Research & Technology Co., Ltd.) 

Integrating Sound Level Meler Type 11, RION Model NL-42 Serial Number 00321428 

NCC095/2559 

Noise Level For Noise Level For 
Interval Time 5 minutes dB(Al Interval Time 5 minutes dB/Al Interval Time 

Leq L90 Leo L90 
21:00-21:05 59.9 47.2 00:00-00:05 54.7 43.7 03:00--03:05 
21:05-21:10 62.8 47.1 00:05-00: 10 55.5 44.0 03:05-03:10 
21:10-21:15 64.6 47.7 00: 10--00:15 57.5 44.2 03: 10-03: 15 
21:15-21:20 /S4 S 46.9 00: 15-00:20 51.7 44-.5 03: 15-03:20 
21:20-21 :25 61.2 43.5 00:20-00:25 61.6 44.4 03:20-03:25 
21 :25-21 :30 59.9 43.6 00:25-00:30 45.7 45.1 03:25-03:30 
21:30-21 :35 62.2 43.0 00:30-00:35 54.8 45.2 03:30-03:35 
21:35-21:40 61.8 42.8 00:35-00:40 48.8 45.7 03:35-03:40 
21:40-21:45 59.0 43.2 00:40-00:4 5 51.2 44.3 03:40-03:45 
21:45-21:50 59.8 43.2 00:45-00:50 51.5 43.6 03:45-03:50 
21 :50-2 l :55 59.8 43.1 00:50-00:55 52.8 43.4 03:50-03:55 
21:55-22:00 59.1 41.9 00:55-01 :00 57 2 43.8 03:55-04:00 
22:00-22:05 59.1 41.7 01:00-01:05 56.0 44.1 04:00-04:05 
22:05-22:10 60.5 42.3 01:05-01:10 48.6 42.9 04 :05-04: 10 
22:10-22:15 60.5 41.9 01:10-01:15 55.0 44.0 04:10-04:15 
22: 15-22:20 li3 R 41.9 01:15-01:20 58.8 44.4 04:15-04:20 
22:20-22:25 56.9 41.4 01:20-01:25 55.5 41.9 04:20-04:25 
22:25-22:30 60.0 42.1 01:25-01:30 53.9 41.5 04:25-04:30 
22:30-22:35 66.2 45.9 01:30--01:35 44.5 42.6 04:30-04:35 
22:35-22:40 55.6 45.2 01:35-01 :40 44.8 44.0 04:35-04:40 
22:40-22:45 60.4 45.6 01:40-01:45 52.1 44.3 04:40-04:45 
22:4 5-22:50 58.8 44.3 Ol:45-01:50 54.0 44.5 04:45-04:50 
22:50-22:55 54.6 46.! 01:50--01:55 54.0 44.1 04:50-04:55 
22:55-23:00 53. l 44.8 01:55--02:00 45.0 44.l 04 :55-05:00 
23:00-23:05 55.5 44.9 02:00-02:05 43.9 42.1 05:00-05:05 
23:05-23:10 54.4 45.0 02:05-02: 10 60.7 42.6 05:05-05:10 
23: 10-23: 15 55.3 42.6 02:10-02:15 SO F, 40.7 05:10 05:15 
23:15-23:20 S6 Q 42.6 02:15-02:20 57.4 ,10.6 05: 15-05:20 
23:20-23:25 59.2 43.3 02:20-02:25 53.4 41.1 05:20-05:25 
23:25-23:30 52.9 44.2 --· 02:25-02:30 SS F, 41.0 05:25-05:30 
23:30-23:35 57.0 45.6 02:30-02:35 47.9 . 39.6 05:30-05:35 
23:35-23:40 57.l 45.5 02:35-02:40 52.9 39.5 05:35-05:40 
23:40-23:45 55.1 46.0 02:40-02:45 52.8 40.5 05:40--05:45 
23:45-23:50 59.4 44.8 02:45-02:50 54.9 40.0 05:45-05:50 
23:50-23:55 58.4 45 0 02:50-02:55 56.7 37.7 05:50-05:55 
23:55-24:00 59.4 45.0 02:55-03:00 46.8 38.1 05:55-06:00 

Noise Level For 
5 mlnutes dB(A) 

Leq L90 
55.8 38.l 
59.5 40.0 
55.8 40.4 
51.5 40.1 
41.5 40,2 
41.0 40.2 
41.4 39.4 
48.5 41.5 
54.8 40.2 
42.3 4U.3 
53.6 38.5 
,6.5 37.7 
s2,; 36.7 
55.4 36.0 
56.8 36.8 
50.9 35.Y 
62.6 35.6 
52.1 35 1 
61.9 36.3 
61.9 35.0 
65.9 3~ 

60.9 37.2 
41.3 35.2 
55.9 37.5 
57.8 37.7 
59.2 37.8 
55.5 36.9 
59.0 37.8 
58.4 38.4 
58.3 39.4 
57.4 4U.2 
59.7 42.3 
60.7 39.3 
60.'l 3K h 

61.5 41.3 
62.5 4l.2 

DO NOT COPY PARTIAL OF THIS ANALYSIS REPOJ-IT WITHOUT OFFIC/Al APPROVAL 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrume.nt 

Reported Number 

Noise Level For 
Interval Time 5 minutes dBIAI 

Leo L90 
06:00-06:05 61.8 42.3 

·- 06:05-06: 10 H¼.¾- -42Y-
06:10-06:15 ·- 45_7-

06: 15-06:20 64.7 46.3 
·--06:20-06:25 65.7 46.9 

06:25-06:30 66.6 47.6 

.-~~'~tj\~ i:35 --72.1 
- 49.2 

i:40 70.7 53.1 

~~~§l i:45 AAS 51.l 
,:50 70.7 s,;s 

06:50--06:55 601 52.8 
nli-55--0-1:UU 70" ss 1 
07:00-07:05 69.4 ss 8 

--07:05-07:10 71.2 54.8 
07: 10--07: 15 ,;a, 50.6 
07: 15-07 :20 72.4 58.2 
07:20-07:25 70.1 55 I 
07:25-07:30 69.1 ,10,; 

07:30--07:35 701 53.5 
07:35-07:40 70" 54.2 
07:40-07:45 69.1 50 () 
U I ;q 5--0' . :SO ,;o a 51.8 
u/:50--07:55 67.2 49.4 
07:55-n8:00 67.1 47.6 
08:00-08:05 ,;a r, 50.9 
08:05 08:10 67.7 516 
08:10-08:15 68.1 ss n 
08: I 5-08:20 ,;on sn 4 

08:20 08:25 69.8 54.4 
08:25-08:30 68.1 48 S 
08:30-08:35 -~lJ- ,IQ Ii 

-08:35-08:40-- 48 2 
08:40-08:45 ,;s a 46 3 

. 08:45 08:50 65.5 44.7 
08:50 08:55 68.8 463 
08:55-09:00 66.0 48 0 

Environment Research & Technology Company Lini,ited 
2 5 / l I 3- I 1 4 Moo 6 Soi Chinaket 1, Ngamwonb•·wan Road, 

Toongsonghong, Laksi, Bangkok 10210 
Td. 0-2954-7745-6 Fa;,; 0-2954-7747 

E•mail : envi@enviresearch.co.th 
·www.envirese,u·ch.co.th 

ANALYSIS REPORT 
TEAM Consulting Engineering and Management Co., Ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng Kum, Bangkok 10230 

1m ,n1,1,, 1vHhi.J,nrnLv101111it1 ~tt111~v1a111mrnu1<1rnLv10 

,i·1u1<m1w1wn rl1Lnm.J1<1rnLv10 i,111v1,su1Jo 

Ambient Noise 

u~nmm111"011i,ii~l111'lJ0Jfa,-Jn1, mi~ s Gi1u,1muu1,vn li1Lno,J,11mLv1J .r,11rv1,-~1:10, . " 
UTM (WGS84) 47P 0733920 E, 1432313 N 

February 16, 2016 

Mr.Metikrai Somton (Personnel of Environment Research & Technology Co., Ltd.) 

Integrating Sound Level Meter Type 11, RION Model NL-42 Serial Number 00321428 

NCC09512559 

Noise Level For Noise Level For 
Interval Time 5 minutes, dBIAI Interval Time 5 minutes, dBCAl Interval Time 

Len L90 Leo L90 
09:00-09:05 69.5 47.6 12:00-12:05 63.9 39.6 15:00-15:05 

--09:05-09: 10 68.6 aa,; 12:05 12: 10 64.7 41.0 15:05-15:10 
09:10-09: 15 --67.6 51.9 12:10-12:15 62.5 40.2 15:10-15: 15 
09:15--09:20 69.6- 47.6 12:15--12:20 65.6 44.4 15:15-15:20 
09:20-09:25 66.8 ,.s a 12:20-12:25 65.1 43.8 15:20-15:25 
09:25--09:30 -·6s:2 43.6 12:25--12:30 64.7 43.3 15:25--15:30 
09:30-09:35 69T- 48.8 12:30-12:35 65.3 46.4 15:30-15:35 
09:35--09:40 .. 69T 49.8 12:35-12:40 64.5 47.2 15:35 15:40 
09:40-09:45 61:s- 49.1 12:40-12:45 65.0 45.0 15:40-15:45 
09:45-09:50 ,;q s 45.5 12:45-12:50 66.0 43.7 15:45 15:50 
09:50 09:55 67 8 M;,j 12:50 12:55 64.3 42.2 15:50-15:55 
09:55-10:00 71.1 47.0 12:55--13:00 64.8 39.0 15:55-16:00 
10:00 10:05 liR 0 sn s 13:00-13:05 66.8 45.3 16:00-16:05 
10:05-10: 10 67.7 47 1 13:05-13:10 64.4 43.6 16:05-16:10 
10:10-10: 15 64.1 44 ') 13:10-13: 15 65.9 45.1 16:10-16:15 
10: I 5-1 c-0r 69.1 sn s 13:15 13:20 68.8 47.8 16:15-16:20 
'"·""-10·25 6S 5 44.0 13:20-13:25 64.9 46.9 16:20-16:25 
1 (\•0S-!0:30 

"" a 43.0 13:25-13:30 66.8 44.0 16:25--16:30 
10·30-Jn-ss 653 47.0 13:30--13:35 63.8 46.5 16:30-16:35 
10:35.1 n.,n 65 5 MS,,- 13:35 13:40 66.4 46.8 16:35-16:40 
10:40-10:45 67.5 46.6 13:40-13:45 62.2 42.2 16:40-16:45 
10:45-10:50 65.0 45.0 13:45-13:50 66.4 50.1 16:45-16:50 
10:50-10:55 65.4 '13.6 13:50-13:55 64.4 45.4 16:50-16:55 
10:55-11 :00 65 0 45.2 13:55-14:00 67.1 44.8 16:55--17:00 
1 !•(\(\..! 1 :05 70.0 4S S 14:00-14:05 70.6 45.1 17:00-17:05 
] ]·OS.] J •10 68 7 45 0 14:05-14:10 69.0 44.7 17:05 17:10 
]]·1().1115 63.2 42.6 14:10-14:15 66 0 48.9 17:10 17:15 
11 lS-J I :20 67.9 42.8 14:15-14:20 72.1 50.7 17:15-17:20 -
I 1·?0-11 ·25 ,;e, s 46.2 14:20-14:25 66.3 56.9 17:20-17:25 
11:25-11 •1() 71 n 43.1 14:25--14:30 68.5 62.6 17:25 17:30 
11 ·SI>-]] :35 ISSA 45.8 14:30-14:35 71.6 63.8 17:30-17:35 
11:35-11:40 63.2 42.1 14:35-14:40 72.9 61.3 17:35--17:40 
11:40-11:45 69.2 43.5 14:40-14:45 70.2 61.1 17:40-17:45 
11:45-11:50 ,;,, 0 44.0 14:45-14:50 67.0 54.7 17:45-17:50 
11 :50-11 :55 ,;e, s 41.6 14:50-14:55 68.1 50.3 17:50-17:55 
l l:55··12:00 66.3 40.7 1,1:55-15:00 65.7 49.2 17:55 18:00 

Noise Level For 
5 minutes, dBCAl 

Leo L90 
67.2 47.8 
67.4 49.8 
66.5 45.4 
67.5 48.2 
66.3 46.5 
70.0 60.0 
65.4 51.5 
64.8 49.5 
67.1 47.7 
66.8 48.8 
68.8 47.9 
71.9 51.2 
66.2 44.9 
69.4 48.8 
67.5 47.2 
66.9 48.9 
69.0 I-:¾¾¾-66.4 
68.8 48 a 
67.5 47.8 
70.1 49.4 
68.0 48,; 
70.9 48.0 
70.1 47.5 
68.1 dS ') 

71.4 48.7 
69.8 50.5 
69.2 52.9 
70.0 51.9 
69.3 55.0 
68.1 50.1 
69.3 58.4 
68.5 50.6 
66.9 48.0 
68.8 51.4 
68.3 53.1 

DO NOT COPY PART/AL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Noise Level For 
Interval Time 5 minutes dB!AI 

Leq L90 
18:00-18:05 67.5 51.6 
18:05-18:10 67.4 50.1 
18:10-18:15 69.5 49.4 

I ~1.2-:. rn-?n 67.5 48.8 
18:20-!S·'>S 67.5 50.3 
18:25-18:30 66.4 47.4 
18:30--18:35 ,;4 /) 45.7 
18:35-18:40 66.2 dfS 1 

18:40-18:45 65.6 438 
18:45-18:50 li4 4 47.3 

-18:S(l-18:55 ,;,; () 48 S 

18:55-19:00 67.6 51.1 
I Q•n0-19:05 65.0 49.3 
1 Q•(\5.19:10 67.0 49.7 
19:10-19:15 65.9 49.6 
19:15-19:20 68.0 49.4 
19:20-19:25 68.2 49.4 
19:25-19:30 67.4 50.6 
19:30-19:35 65.1 49.0 
19:35-19:40 66.5 50.2 
19:40-19:45 62.0 48.5 
19:45-19:50 64.5 49.4 

--19:50-19:55 "' 0 48.0 
19:55-20:00 62.4 45.8 
20:00-20:05 60.8 46.3 
20:05-20: 10 65.6 45.8 
20:10-20:15 65.6 46.0 
20:15-20:20 ,;,; q 52.3 

-·:w:20-20:25 67 1 51.7 
20:25-20:30 66.3 47.0 
20:30-20:35 66.8 51 Q 

20:35-20:40 68.9 48.7 
20:40-20:45 65.9 46.7 --
20:45-20:50 63.6 45.0 

'\,C::" ""·C::C:: 62.9 44.9 
?O•SS-01:00 65.8 45.2 

En\'irnnment Research & Technology Company Limited 
2 5 / 1 1 3- 1 1 q i\loo 6 Soi Chinakel 1, Ngamwongwan Road, 

Toongsonghong, LaJ<si, Bangkok 1 021 0 
Tel. 0-2954-7745-6 fax 0-2954-7747 

E-mail : envi@enviresearch.co.th 
www.euviresearch.co.th 

ANALYSIS REPORT 
TEAM Consulting Engineering and Management Co., ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng !<um, Bangkok 10230 

1 A 1; 011l,,11! ,~1i.J1< 1 n LL\i1J l lL ,{11 ~ R11L~\i1 R1\\ nnrn.Jn1 n LL\iJJ 

~1uRmuu1,m ~1Lrn1u~1mLv10 i,111\il,<LlD; 

Ambient Noise 

1J~L1m1:p.111i.011nn~l11111o~Tv11~n,, 11tj~ 5 !R11J<Ul11JLJ1J'l'l1 B1Ln!lUil1nLL\i1J i)J\l'l\i11~LJOJ 

UTM (WGS84) 47P 0733920 E, 1432313 N 

February 16-17, 2016 

Mr.Metikrai Somton (Personnel of Environment Research & Technology Co., ltd.) 

Integrating Sound Level Meter Type II, RION Model NL-42 Serial Number 00321428 

NCC095/2559 

Noise Level For Noise Level For 
Interval Time 5 minutes dB!Al Interval Time 5 minutes dB(AI Interval Time 

Leq L90 Leo L90 
21 :00-21 :05 63.3 45.6 00:00--00:05 60.1 43.9 03:00-03:05 
21:05-21:10 60.7 44.4 00:05--00: 10 54.5 41.6 03:05-03:10 
21:10-21:15 60.6 45.7 00:10-00:15 58.5 41.4 03:10--03:15 -
21:15-21:20 64.5 46.0 00:15-00:20 54.5 39.8 03:15-03:20 
21 :20-21 :25 59.3 44.8 00:20--00:25 59.0 40.7 03:20-03:25 
21 :25-21 :30 61.8 44.5 00:25-00:30 51.1 41.0 03:25--03:30 
21:30-21:35 63.3 44.2 00:30-00:35 58.2 40.5 03:30--03:35 
21 :35-21 :40 58.7 45.0 00:35--00:40 46.6 41.5 03:35 03:40 
21:40-21:45 61.8 45.7 00:40-00:45 58.6 41.7 03:40-03:45 
21:45-21:50 65.2 44.1 00:45--00:50 56.5 41.9 03:45--03:50 
21:50-21:55 SQ 0 44 4 00:50-00:55 43.1 41.9 03:50--03:55 
21:55-22:00 57.8 42.1 00:55-01 :00 54.2 41.6 03:55--0<1:00 
22:00-22:05 60.3 40.4 01:00-01 :05 53.6 41.0 04:00--04:05 
22:05-22:10 60.1 40.4 01:05--01:10 49.4 41.4 04:05 04:10 
22:10-22:15 57.0 40.9 01:10-01:15 56.4 41.7 04:10--04:15 
22: 15-22:20 59.1 41.0 01:15--01:20 55.2 41.3 04: 15-04:20 
22:20-22:25 62.4 41.3 01:20--01 :25 52.0 42.1 04:20-04:25 
22:25-22:30 59.9 41.4 01:25--01:30 43.3 41.9 04:25--04:30 
22:30-22:35 58.6 41.5 01:30--01 :35 50.8 41.6 04:30-04:35 
22:35-22:40 59.3 43.7 01:35--01:40 53.2 42.8 04:35--04:40 
22:40-22:45 60.6 44.2 01:40-01:45 52.5 39.9 04:40-04:45 
22:45-22:50 57.8 43.7 01:45-01 :50 47.9 39.5 04:45--04:50 
22:50-22:55 55.9 44.3 01:50-01:55 57.9 40.6 04:50--04:55 
22:55-23:00 54.3 45.2 01 :55--02:00 56.9 40.9 04:55--05:00 
23:00-23:05 54.0 45.3 02:00-02:05 46.9 41.0 05:00-05:05 
23:05--23: 10 55.8 45.5 02:05--02: 10 48.0 40.4 05:05--05:10 
23:10-23:15 55.2 45.7 02:10-02:15 50.5 39.9 05:10-05:15 
23:15--23:20 57.5 45.3 02: 15-02:20 S? q 39.2 05: 15-05:20 
23:20-23:25 55.9 44.9 02:20-02:25 39.7 37.5 05:20--05:25 
23:25-23:30 60.0 44.8 02:25--02:30 41.4 38.2 05:25--05:30 
23:30-23:35 56.7 43.9 02:30--02:35 49.2 38.4 05:30-05:35 
23:35-23:40 55.2 43.6 02:35--02:40 54.2 38.5 05:35-05:40 
23:40-23:45 54.1 44.2 02:40-02:45 42.3 37.9 05:40--05:45 
23:45-23:50 57.9 43.8 02:45--02:50 48.0 38.3 05:45-05:50 
23:50-23:55 48.8 44.0 02:50-02:55 43.1 38.0 05:50--05:55 
23:55-24:00 53.4 44.8 02:55-03:00 58.7 41.2 05:55 06:00 

Noise Level For 
5 minutes dBCAI 

Leo L90 
55.9 41.7 
53.7 41.6 
50.6 41.3 
48.9 37.4 
55.6 38.1 
63.1 39.8 
48.0 37.5 
51.6 37.4 
55.1 37.5 
53.! 37.4 
50.3 36.1 
48.1 1/i4 
43.6 37.3 
38.7 36.7 
53.4 37.1 
54.1 36.8 
55.7 37.3 
55.0 37.1 
54.2 39.0 
'18.1 37.4 
56.8 40Q 

54.5 41.7 
51.9 41.5 
56.3 41.9 
60.0 43.1 
56.6 42.9 
54.7 42.8 
60.2 43.1 
58.9 43.5 
63.0 43.8 
63.1 42~3-
59.5 42.8 
56.7 43.6 
58.8 44.0 
58.0 46.0 
61.0 45.5 

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL 
REPORT ANALYSIS REFERS TO SUBM11TED SAMPLE (SJ ONLY 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

EnYironment Research & Technology Company Limited 
25/ 113-114 Moo 6 Soi Chinaket 1, Ngamwongwau Road, 

Toongsonghong1 Laksi, Bangkok 1021 0 
Tc!. 0-2954-7745-6 Fax 0-2954-7747 

E-m;;lil : envi@Jenviresearch.co.th 
w,vw.enviresearch.co.th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., Ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng l<um, Bangkok 10230 

1r11Jn11 ln 1 vlvl1tlt1·i ml~J 1JL i{11 ~ff111~\lla111 nnmfa1m1\llo 

,111rninuu1w11 61LnmJ111ml\llJ ~Jwi'm~mM 

Ambient Noise 

1J1L1rn711121"w1"flr1'lm'll1J~ T,n~m~ '1'1¼)~ s oi1rnunuu1Jl'!~ ii1metl111nu!il~ ~o'l'!1!il~zuoJ 

UTM (WGS84) 47P 0733920 E, 1432313 N 

February 17, 2016 

Mr.Metikrai Somton (Personnel of Environment Researcl1 & Technology Co., Lid.) 

Integrating Sound Level Meter Type 11, RION Model NL-42 Serial Number 00321428 

NCC095/2559 

Noise Level For I Noise Level For I I Noise Level For 
Interval Time I 5 minutes, dB/A) Interval Time 5 minutes dB A Interval Time rc'==c;=c,==cy 5 minutes, dB/A) 

Leq I L90 Leq L90 ~ Ltl9, I L90 
06:00-06:05 65.6 47.0 09:00-09:05 67.5 46.9 12:00-12:05 67.4 47.6 15:00-15:05 65.8 43.4 
06:05-06:10 61.5 46.5 09:o5-09:10 ·68.4 ,18.8 12:05-12,10 67.o 38.8 15:05-15:10 66.9 46.o 
06:10-06:15 64.3-- 46.2 09:10-09:15 67.1 47.5 12:10-12:15 67.1 43.4 15:10-15:15 66.5 46,9 
06:15-06:20 -- 61.5 46.6 00:15-09:20 70:S-- 58.1 12:15-12,20 64.o 40.4 15:15-15:20 65.3 42.o 
06:20-06:25 65.4 48.3 09:20-09:25 61:0 . 45.9 12:20-12:25 63.2 38.7 15:20-15:25 63.7 41.5 

1- 06:25-06:3o _66.1 48.2 00,25-09:30 66.s_.::_ _±_/L'.L_ 12,2s-12,30 64,8 39.7 15:25-15:30 62.6 41.4 
06:30-06:35 67.0 47.7 09:30-09:35 68.9 47.5 12:30-12:35 64.6 38.7 15:30-15:35 65.1 45.1 
06:35-06:40 68.5 49.4 09:35-09:40 65.4 46.5 12:35-12:40 63.5 37.3 15:35-15:40 ~~ 
06:40-06:45 67.8 49.5 09:40-09:45 69.:f- .. 46.6 12:40-12:45 65.0 38.6 15:40-15:45 65.6 47.5 

l
_.06:45-06:50 10.2 51.2 09,45-09:50 _Q9.o_ .::_~'i?,5 12:45-12:50 65.s 39.4 _ 15:45-15:50 66.8 . _45.1 ·-

06.50-06.55 69.8 53.2 09.50-09.55 69.7 45.3 12.50-12.55 68.2 39.6 15.50-15.55 65.2 47.5 
-06,55-01,00 69.3- -s,:s- · 09,55-10,00 64.9 42.5 12,5s-13,oo 64.3 41.1 15,55-16,00 66.5 --·4gy-

01,00-01,05 69,8 54.1 10:00-10:05 70,3 --46.2 13:00-13:05 65.4 42.3 16:00-16:05 67.0 47,7 
01,os-01,10 10.6·-- ""s6.'3.. 10,05-10,10 'ii'sA-· 43.o 13,05-13,10 69.2 41.3 16,os-16,10 -6's:s-·49.o-
01,10-01,15 71.3 53.3 10:10-10:is' -f;:7~6- 46.5 13:10-13:15 64.2 48.8 16:10-16:15 68A' 4s.'3-
07:15-07:20 70.2 56.8 10:15-10:20 64.0 44.9 13:15-13:20 63.3 39.3 16:15-16:20 65.4 47.2 
07:20-07:25 10:2 54.7- 10:20-10:25 ·55:1· 44.9 13:20-13:25 66.l 41.7 16:20-16:25 66.4 48.4 
07:25-07:30 . 71.5 57.5 10:25-10:30 67.0 49.6 13:25-13:30 64.9 45.8 16:25-16:30 65.6 48.2 

- 07:30-07:35 70.7 55.2 10:30-10:35 65.1 48.4 13:30-13:35 65.3 43.2 16:30-16:35 66.2 46.0 ·I 
07:35-07:40 70.2 50.1 10:35-10:40 68.3 51.1 13:35-13:40 64.4 46.6 16:35-16:40 .69.4 --47.9 I 

-07:40-07:45 69.8 54.2 10:40-10:45 65.8 _48.s 13:40-13:45 65.6 43.9 16:40-16:45 §2.c.L _ 49.2 _j 
07:45-07:50 69,8 51.7 10:45-10:50 66.7 48.7 13:45-13:50 63.8 44.5 16:45-16:50 66.8 47.4 
07:50-07:55 68.2 49.4 10:50--10:55 ! __ J.,~l:=:_49.4 13:50-13:55 66.0 46.1 16,50-16,55 66.7 49.8 

__ 07:55-08:00 70.3 s2.o 10:55-11 :oo __ I 6 49.0 13:55-14:0o 66.5 45.8 16:55-17:oo 10.2 49.5 
08:00-08:05 71.3 SS.O 11:00-11:05 i-6 46.9 14:00-14:05 64.7 44.l 17:00-17:05 66.7 49.9 

---08:05~08:10 67.8 48.6 11:05-11:10 67.5 46S 14:05-14:10 65.l 49:8 17:05-17:10 67.7 51.8 
08:10-08:15. 68.2 -~!- 11:10-11:15 65.7 46.7 14:10-14:15 64.8 45.2 17:10-17:15 67.9 51.4 

-- 08:t5-08:20 69.t 53.2 . 11:15-11,20 - 11.4 52.o 14:15-14:20 64.9 46.4 11,1s-11,20 68.5 -sc,4· 
08:20-08:25 69.0 50.2 11:20-11:25 64,9 45.1 14:20-14:25 66.1 46.8 17:20-17:25 69.0 52.6 
08:25-08:30 70.3 49.8 11:25-11:30 67.5 47.2 14:25-14:30 67.3 46.5 17:25-17:30 66.7 50.1 
08:30-08:35 71.7 52.5 11:30-11:35 67.8 45.6 14:30-14:35 63.9 42.7 17:30-17:35 68.6 55.4 
08:35-08:40 69.0 __ 47.2_ -1..!.:1~=ll,'!L:=§1J::- 42.8 14:35-14:40 64.4 45.7 17:35-17:40 68.2 __ 50.6 -I 
08:40-08:45 68.7 49.7 11:40-11:45 68.6 50.6 14:40-14:45 65.6 44.2 17:40-17:45 68.5 48.5 I 
08:45-08:50 68.2 48.3 11:45-11:50 67.5 50.2 14:45-14:50 69.1 47.4 17:45-17:50 68.4 50.6 
08:50-08:55 66.5 47.1 11:50-11:55 65.8 49.0 14:50-14:55 64.2 43.8 17:50-17:55 68.2 47.6 
08:55-09:00 70.3 49.4 _J 1:55-12:(l()_ __§7.Q_ -1'7,8 - _14:'1§-15:QO 64.7 _ 41.4 17:55-18:00 67.6 52.1 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Noise Level For 
Interval Time 5 minutes, dBrA\ 

Leo L90 
18:00-18:05 67.0 53.4 -
18:05-18:10 70.9 49,2 
18:10-18:15 68.7 48.5 
18:lS-lR·'>rl /iq_o 49.4 
18:20-18:25 Ii, R 47 q ·-
18:25-18:30 66.1 50.8 
18:30-18:35 67,1 49,7 
18:35-18:40 --68.8 48.3 
18:40-18:45 65.2 48,4 

18:45 18:50 65.4 49.2 
18:50 18:55 ,;, a 50 6 

_.1Jt~5-19:00 i;7 () S( ,; 

~lgtl905 65.7 51.7 
19:10 ,;s R 40 a 

19:10-19:15 
"" 6 

S0 

19:15-19:20 69.9 50.7 --
19:20-19:25 64.3 dO d 

-1~25-19:30 i,,s s 511 
J a-on_ 1 0•15 67.1 51.4 
1 q-1s-19:40 r;4 4 50 1 
lS ,,._ ,a,,1c:.:: 6? 4 4CJ.i 
19:45-19:50 li1.8 49,2 

--1-9:50-19:55 63.7 49.7 
19:55-20:00 fi9,; 48 7 
')(l,Af'I •·1n,ni::: ,;0 R 49.7 
00:05-20: 10 

"" 4 50 0 
20: 10-20: 15 iiici 52.1 

~~;~ 68.9 S4 R 

n7 o dO 0 

9/1·9S-90:30 """ Sf R 

20:30-20:35 67.2 48.8 
20:35-20:40 66.2 48,7 
~U:40-20:45 liS 7 47.3 
20:45-20:Sn liS. l 47.9 
?0:50-20:55 616 47.2 
?O·SS-0 1 ·00 ,SC, 0 47 1 

Environment Research & Technology Company Limited 
25/ 113-114 l'-,loo 6 Soi Chinaket 1, Ngmuwongw<Ul Road, 

Toongsonghong, Laksi, Bangkok 1021 0 
Tel. 0-2954-7745-6 Fax 0-2954-7747 

:E-mail: envi@enviresearch.co.tb 
www.enviresearch.co.th 

ANALYSIS REPORT 
TEAM Consulting Engineering and Management Co., Lid. 

151 Nuan Chan Road, Nuan Chan, Bueng l<um, Bangkok 10230 

lmJm, l ,J 1vh~1tlo1nu\llJ 111Yl1l~fi1n~\llft111m11Jtlo1 nLl\llJ 

,humnuu1JYi, ii1Lrnitl,nrnLv1J irn1mauuJ 

Ambient Noise 

u11,rn2131'!J\.l!il1"fll'l'l011rn~ll'l1~m1 'I'!~~ 5 oi1munuu1~m !i1Lno'.!.1111nu.i~ i~'l'l11il1zuo~ 
UTM (WGS84) 47P 0733920 E, 1432313 N 

February 17-18, 2016 

Mr.Melil<rai Somton (Personnel of Environment Research & Technology Co., Lid.) 

Integrating Sound Level Meter Type II, RION Model NL-42 Serial Number 00321428 

NCC095/2559 

Noise Level For Noise Level For 
Interval Time 5 minutes, dBIA\ Interval Time 5 minutes, dBrAI Interval Time 

Len L90 Len L90 
21 :00-21 :05 62.3 46.3 00:00-00:05 56.3 40.3 03:00-03:05 

-21,05-21:10 60.9 45.8 00:05-00: 10 58.4 41.3 03:05-03: 10 
21:10-21:15 61.0 45.5 00:10-00:15 60.4 40.0 03:10-03:15 
21:15-21:20 64.2 46.5 00: 15-00:20 58.1 40.5 03:15-03:20 
21:20-21:25 63.0 45.6 00:20-00:25 57.9 41.7 03:20-03:25 
21:25-21:30 61.4 44.9 00:25-00:30 43.1 39,6 03:25-03:30 
21:30-21:35 59.3 44.3 00:30-00:35 61.6 42.2 03:30-03:35 
21 :35-21 :40 64.0 43.8 00:35-00:40 55.4 39.3 03:35-03:40 
21:40-21:45 60.5 44.5 00:40-00:45 51.4 38,6 03:40-03:45 
21 :45-2 i:50 59.1 46.2 00:45-00:50 58.9 39.2 03:45 03:50 
21:50 21:55 62.4 47.9 00:50-00:55 51.9 39.2 03:50-03:55 
21:55-22:00 64.7 46.1 00:55 01:00 53.7 38.9 03:55-04:00 
22:00-22:05 58.0 46.1 01:00-01:05 57R 38.2 04 :00-04:05 
22:05 22:10 61.9 46.2 01:05-01:10 49.7 39.2 04:05-04: 10 
22: I 0-22: 15 60.2 47.3 01:10-01:15 46.4 38.8 04:10-04:15 
22:15-22:20 61.4 42.9 01:15-01:20 56.9 39.6 04:15-04:20 
22:20-22:25 60.3 45.5 01:20-01:25 54.5 40.0 04:20-04:25 
22:25-22:30 59.7 46.2 01:25-01:30 61.8 39.7 04:25-04:30 
22:30-22:35 58.2 46.3 01:30-01:35 58.0 38,9 04:30-04:35 
22:35-22:40 59.0 46.7 01:35-01:40 68.1 40.1 04:35-04:40 
22:40-22:45 56.4 46.1 01:40-01:45 47.8 39.1 04:40-04:45 
22:45-22:50 61.6 46.3 01:45-01:50 41.6 39.6 04:45-04:50 
22:50-22:55 58.0 44.6 01:50-01:55 58.2 39.4 04:50-04:55 
22:55-23:00 53.6 42.7 01 :55-02:00 68.5 40.2 04:55-05:00 
23:00-23:05 58.4 42.8 02:00-02:05 55.9 . -39.4 05:00-05:05 
23:05-23: 10 sn n 40.4 02:05-02:10 42.3 39.7 05:05-05:10 
23:10-23:15 54 4 41.2 02:10-02:15 52.3 38.7 05:10 05:15 
23:15-23:20 56.4 41.8 02: 15-02:20 51.9 38.6 05: 15-05:20 
23:20-23:25 62.2 42.1 02:20-02:25 58.0 39.2 05:20-05:25 
23:25 23:30 58.2 41.2 02:25-02:30 46.9 39.3 , 05:25-05:30 
23:30-23:35 56.5 40.8 02:30-02:35 42.4 39.2 05:30-05:35 
23:35 23:40 57.3 40.1 02:35-02:40 52.6 38.9 05:35-05:40 
23:40-23:45 56.8 40.1 02:40-02:45 57.6 38.9 05:40-05:45 
23:45-23:50 61.4 40.4 02:45-02:50 48.9 38.6 05:45-05:50 
23:50-23:55 S4 S 41.3 02:50-02:55 61.7 39.0 05:50-05:55 
23:55-24:00 so 7 41.3 02:55 03:00 45.5 39.0 05:55-06:00 

Noise Level For 
5 minutes, dBrA\ 

Leo L90 
40.0 38.2 
46.1 38.8 
51.3 39.1 
57.2 "33J3 
50.6 38.9 
53.3 38.6 
56.6 39.7 
42.5 39.3 
41.9 38.3 
41.3 38.2 
58.0 39.1 
55.4 38.9 
57.7 38.8 
52.8 OQ 4 

54.0 ."71 

38.3 37.5 
57.8 37.9 
51.l 38.4 
52.4 OQ R 

56.6 1R 9 
52.7 37,9 
60.0 37.3 
64.l 38.5 
55.3 :is? 
61.9 Ht~-50.5-
58.7 .i<:i Ii 
67.7 4n_9 
63.1 41.1 

60.0 4? 1 
lid 4 43.1 
Ii " -4'.T9 
70.5 41.4 
56.5 40 S 

59.2 41 2 
61.1 44.9 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

NoJ.se Level For 
Interval Time 5 minutes, dBIA\ 

Leo L90 
06:00-06:05 62.9 43.9 
06:05-06: 10 61.7 43.7 
06:10-06:15 64.9- -43.9··· 

Environment Research & Technolo1:,•')' Comptmy Limited 
25/ 1 I 3- 1 14 rvfoo 6 Soi Chinahet 1, Ngamwongwan Road, 

Toongsonghong, Laksi, Bangkok 1 021 0 
Tel. 0-2954-7745-6 Fax 0-2954-7747 

E-mail : envi@•enviresearch.co,th 
www.enviresearch.co.th 

ANALYSIS REPORT 
TEAM Consulting Engineering and Management Co., Lid. 

151 Nuan Chan Road, Nuan Chan, Bueng Kum, Bangkok 10230 

1m,n-r:1,,1vli'htla1mL,iJ1\1~11fitt11,~v1tt111nrn.1tl"1mlv1, 

,i1UillJ11J£J1,ll'l, V1l/1DU'1111ilG\J 'i),l\\'),11CLJD,l 

Ambient Noise 

1ih'llll'l!1Jlli.v11uii.i1.i''ll0,1Tm,in11 ll~fi 5 oi11Jil1J,1Jt1,Jvt1 011no1hnnnv1,1 \lJ\l'lWiUJ!M 

UTM (WGS84) 47P 0733920 E, 1432313 N 

February 18, 2016 

Mr.Metikrai Somton (Personnel of Environment Researcl1 & Technology Co., Lid.) 

Integrating Sound Level Meter Type 11, RION Model NL-42 Serial Number 00321428 

NCC095/2559 

Noise Level For Noise Level For 
Interval Time 5 minutes dBIAl Interval Time 5 minutes dBIAl Interval Time 

LeQ L90 Leo L90 
09:00-09:05 67.3 __ 45.8 __ 12:00-12:05 65.8 39.5 15:00-15:05 
09:05-09: 10 . 65,3 44.5 12:05-12:10 67.l •--lH-- 15:05-15:10 
09:10-09:15 ·-66~- 44.9 12:10-12:15 6i1 15:i 0-15:is-

Noise Level For 
5 minutes dBi Al 

LeQ L90 
68.3 46,7 
64.7 44.6 
6~ 51.6 

-06:15-06:20 64,8 44.4 09:15-09:20 68,9 
.. 

46.6 12:15-12:20 63.8 40,6 15:15-15:20 63.7 48.2 
06:20-06:25 
06:25-06:30 
06:30-06:35 
06:35-06:40 
06:40-06:45 
06:45-06:50 
06:50 06:55 
06:55-07:00 
07:00-07:05 
07:05-07:10 

--07:10-07:15 
07:15-07:20 

--07:20-07:25 ·-
07:25-07:30 
07:30-07:35 
07:35-07:40 
07:40-07:45 
07:45-07:50 
07:50-07:55 
07:55-08:00 --
08:00-08:05 
08:05-08:10 --· 
08:10-08:15 
08:15-08:20 .. 
08:20-08:25 
08:25-08:30 

--08:30-08:3 5 
08:35-08:40 -
08:40-08:45 -
08:45-08:50 
08:50-08:55 
08:55-09:00 

---
66.4 48.7 09:20-09:25 68.3 48.3 12:20-12:25 64.0 40,9 15:20-15:25 66.7 45.3 

·-66.3 ___ 
48.0 09:25-09:30 72.0 48.7 12:25-12:30 64,6 39.5 15:25-15:30 64.9 45.4 

65.5 48.8 09:30-09:35 67,7 47.7 12:30-12:35 64,3 38.5 15:30-15:35 66.9 47,2 
67.1 49.2 09:35-09:40 70,2 44.9 12:35-12:40 65.1 40.4 15:35-15:40 66.7 49.3 
67,2 49.2 09:40-09:45 65.l 46.1 12:40-12:45 66.2 41.4 15:40-15:45 67.4 48.2 
69.4 54.5 09:45-09:50 65.l 48.4 12:45-12:50 64,5 38.4 15:45-15:50 69.0 49.5 
69,5 48.7 09:50-09:55 (iq s 43.0 12:50 12:55 65.2 39,7 15:50-15:55 67.8 46.7 
69,5 52.6 09:55-10:00 fiSO 44.0 12:55-13:00 63.7 39,3 15:55-16:00 74.3 48.1 
70.0 52.2 10:00-10:05 fiS S 44.0 13:00-13:05 63.8 37.9 16:00-16:05 65.6 "'415:'7 
70.7 54,8 10:05-10:10 66.3 44.5 13:05-13: 10 67.5 41.9 16:05-16:10 67.3 47.4 
70.6 55.8 10:10-10:15 fif, 0 43.6 13:10-13:15 63,8 46,8 16:10-16:15 63.7 45.7 
70.5 54,7 10:15-10:20 65.9 44.7 13:15-13:20 72.0 48.4 16:15-16:20 65.7 49.1 
71.0 ·-57:'§"- 10:20-10:25 67:3-- --:l•LS 13:20-13:25 65,0 43.4 16:20-16:25 66.5 49.8 
70 ~ 53.1 10:25-10:30 66.5 41.7 13:25-13:30 68,5 44.7 16:25-16:30 65.5 47,2 
70.l 60.0 10:30-10:35 69:S- --·so.1 13:30-13:35 64.7 45.2 16:30-16:35 65.5 46.0 -·- .. 
72.0 52.8 10:35-10:40 71.'l 47.2 13:35-13:40 65.l 44.6 16:35-16:40 67,6 47,1 
70.6 55,7 10:40-10:45 65.2- 43.9 13:40-13:45 67.0 44.8 16:40-16:45 57.3" -49.4 
68.0 48.7 10:45-10:50 68,5 48.0 13:45-13:50 65.1 46.8 16:45-16:50 63.7 47.0 
69.4 49.4 10:50-10:55 64.5 45.0 13:50-13:55 68.4 45,2 16:50-16:55 67.5 48,9 
69.7 49.l 10:55-11 :00 70.0 43.3 13:55-14:00 65,8 42.6 16:55-17:00 68.5 50.8 
68.5 51.9 11:00-11:05 68.6 46.5 14:00-14:05 65.9 45,9 17:00-17:05 64.7 -- _.:!_8:9 
67.1 48.4 11:05-11:10 62.8 44,5 14:05-14:10 65.6 46,0 17:05-17:10 68.3 49.1 
68,2 50.5 11:10-11:15 62.2 41.5 14:10-14:15 66.9 45.7 17:10-17:15 69.1 •IQ 0 ---
70,3 53.6 11:15-11:20 65.2 42.3 14:15-14:20 64.0 44.7 17:15-17:20 /SIS H Sil IS 

69.9 56.3 11:20-11:25 64.5 41.0 14:20-14:25 65.6 43,5 17:20-17:25 68.6 52,2 
70,7 51.3 11:25-11:30 68.•-- 45.6 14:25-14:30 66.7 42,5 17:25-17:30 69.0 48.7 
70.9 47.4 11:30-11:35' 69.7 45.l 14:30-l•i:35 64.2 45.4 17:30-17:35 67,8 48.8 
70,1 47.2 11,35-i-1::to·- 65.l 41.3 14:35-14:40 655- -4.f"t 17:35-17:40 65.6-- -47.9---

-
68.0 42.4 11:40-11:45 65.l 42.6 14:40-14:45 71.0 45,1 17:40-17:45 67.3 50.8 
68.3 45.7 11:45-11:50 65.l 40.4 14:45-14:50 64.9 46,3 17:45-17:50 65.6 47.4 
68.4 47,8 11:50-lf:ss -64-:€"" "42~7 14:50-14:55 64.3 43,6 

-. 
17:50-17:55 66,9 47,1 

67,0 44.9 11:55-12:00 64,6 43.4 14:55-15:00 68.7 46,8 17:55-18:00 70,5 49,2 

/ ;/ \ 
.. (Ms.Panicha Prornchai) (Ms.Supawan Suwannapa) 

Analyst No.1-099-ii-4850 Lab. Supervisor No.1-099-fl-2414 
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Environment Research & Technology Company Limited 
2 5 / 1 1 3 - 1 1 4 ]\loo 6 Soi Chi11aket I, NgnmWOI1f,'"\l'an Road, 

Toongsonghong, Laksi, Bangkok 1021 O 
Tel. 0-2954-7745-6 Fax 0-2954-774 7 

E•mail : envi@enviresearch.co.th 
www.envi..research.co.th 

Customer Name 

Address 

Project Name 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., Ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng Kum, Bangkok 10230 

hmm1 l 1i\ vli'l1tlwmu\i1J 111 ¥1\\ fio111~Gift111mrntla1rnl,i, 

.i1umnuo1Jm e1u1Dtln1ml,1, i,111mcuil, 

Ambient Noise 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

u~nm~aJ'IJ¾"11lliiAltil'IJEMTvmni1 ,.,~fl s 1ii11Jili1.111J!l1,1m £i11n011innuv1J .r~'H'llil1~u0,1 

UTM (WGS84) 47P 0733920 E, 1432313 N 

February 13-14, 2016 

Mr.Metikrai Somton (Person_nel or Environment Research & Technology Co., Ltd.) 

Integrating Sound Level Meter Type II, RION Model NL-42 Serial Number 00321428 

NCC096/2559 

Interval Time 
Leq 

Noise Level, dB/A) 
l Lmax I LS LlO LSO 

18:00-19:00 65,7 /:---c;v-",u-'c.u~--j---,c=:,-

-•-•~~:gg_ ;~:gg . - ----~l__ -1 83 9 I ~; 3 ·I UC 

21:00 - 22:00 61.2 Q.;: 1 ,:o" 

22:00 - 23:00 . 58.9 
··-23:00 - 24:00 58.6 

QS,; 72.0 70.0 57.3 
,..,. ·s1 

' 
71(\ - ----1 ...:s.9 56.2 

o'J.2 58.8 
uv,.l I uo,v I 64.7 ,18.8 
79.5 I 66.4 61.5 47.4 
78.9 r 64.7 ··1 58.9 48.l 

00:00-01:00 57.2 Uk,> j vu.~ j 08 
01:00 -02:00 52.2 I 7Q o '" c • co 

. 02:00 - 03:00 . 53.9 . .. ' .. 

03,00 04,00 ________ 54.3 _______ 
1 

, ,.u I uo.v I oc 
04:00- 05:00 56,2 Q/1 Q SAC ' 

007 I co 0 "R.9 41.4 

~ 
..,,,.., vv.5 38,9 
58,6 55.0 40.5 

77 S co 0 "A.2 38.9 
~_,,_, UV,V vo.3 39.5 

05:00 - 06:00 57.8 
06,00 _ 01,00 I 63.3 
07:00 - 08:00 ~ 

79.l 65.2 59.7 40.4 
bs 70,5 67,6 52.5 
9:J.7 74.2 72.0 60.5 

08:00 09:00 67.6 
09:00 - 10:00 ·--·-·-----;;;s:o 
jQ:QQ_lJQQ ...... =:------:671 ,uu I ,JJ I 
11:00 12:00 65,7 OC C ' 

12:00 13:00 . ' . . 66,7 I u,,u I 'k,, ,c_ _ __ _ 

13:00 - 14:00 65.7 on ' 00 ' 

91? 73.7 71.3 59.l 
86.8 71.5 69.3 53.7 
Mn Oo C 70.6 56.6 =~·~ --!-·--- 11.t'i i 69.2 52.3 

7n a ,..,,...,1 56.5 
:,u,l 1.4.l os.4 52.3 
oc 0 ,, 0 -~_5 55.1 _____ }.'1,00 - 1.§,QQ__________ 65.2 uu.~ , l.~ ~ 

15:00 16:00 ________ 67,1 95.8 73.l ' 7l ·---cccc-o---, 
16:00- 17:00 65,7 88.9 71.7 6, 

I I I I ··.2 56.5 

I I 
. ·•.7 

I 
57.0 

I 17:00 18:00 67.l s,;a 7no ,, 
/,;[.,,;J I i,Q 

24 Hours Measurement 
Standard ti 

Ldn 

64.4 
70 

67.0 

96,6 70.7 68.2 
115 

59,8 
55.1 

L90 
47.6 
49.5 
4R 4 

4S 7 

44.6 
43,7 
39,6 
37.5 
39.0 
36.9 
37.5 
37.4 
43.5 
50.7 
45.5 
44.0 
46.6 
4L5 
44.4 
43.2 
45.6 
48.0 
47.9 
48.6 
45.7 

Remu.rk: 11 Notification of National Environmental Board, No.IS, B.E.2540 (1997) under the Enhancement and Co11servation of National Environmental Quality Act 
B.E.2535 (1992), published in the Royal Government Oru:ette No.114 Part 27D dated April 3, B.E.2540 (1997). 

I .. 
/2 / 

/) // 
(Ms.Supawan Suwannapa) 

Analyst No.1-099-'i!-4850 

) 
/ 

(Ms.Panicha Promchai) 

Lab. Supervisor No.1-099-fl-2414 
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www.enviresearch.co.th 

Customer Name 

Address 

Project Name 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., Lid. 

151 Nuan Chan Road, Nuan Chan, Bueng Kum, Bangkok 10230 

lr11'Jn11'l'iJLvli'htlffinw;h1111vh1~n111~\ili'!1½n1'rntl,nnw;iJ 

,humn1w·M1~1 1h1nm.Jff1m1\il~ iJw1mcuvJ 

Ambient Noise 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

uinm'ljaJYilllil1i1f1FllG1'.llo~fo-.~n1-. ll~~ 5 ohmunua1~w-. !i11nB11inm1fil~ .r~111fil1urn~ 

UTM (WGS84) 47P 0733920 E, 1432313 N 

February 14-15, 2016 

Mr.Melikrai Somlon (Personnel of Environment Research & Technology Co., Lid.) 

Integrating Sound Level Meter Type II. RION Model NL-42 Serial Number 00321428 

NCC096/2559 

Interval Time 
Leq I Lmnx 

Noise Level dBIAl 
LS LlO LSO 

18:00- 19:00 67.0 87.5 72.3 70.2 60.6 
19:00-20:00. -·- . 64.5 87:s-··-··· 70.9 68.4 55.0 
20:00- 21:00 ---·-·· 63.7 . 82.s I ,u.~ I uu.v 
21:00-22:00 60.5 87.3 <~ e co e 

7A A I ~QA 55.7 
U/.J UJ.J 45.9 

. 22:00 - 23:00 . .. 60.5 88.5 66.9 62.1 44.1 
23:00 - 24:00 ·--· 56.7 ~ 61.4 58.! 42.7 
00:00 01:00 55.9 79.9 58.5 56.8 43.0 

""61 :00 _· 02:00 53.4 . ·--·--1if2 54.3 53.8 42.5 

L90 
51.0 
51.0 
48.0 

43.0 
41.4 
41.3 
41.7 

-~ 

02:00 - 03:00 .......... 52.7 .......... _7.§c§. --j-t--o:-:·':-"·0:;----jl----,~:-:~c"·"~. --tc--·--'-c---l--""-:,-'-c---
Q3:00 - 04:00 55.8 81.0 . G0.9 . ~; ... ; 
04 :00 - 05:00 58,3 ----·-ss.8 <::n (') er, " 

"" " ,1 0 40.2 -~ 

~, " 38.8 36.8 
OY.Y 38.1 35.8 V7,L, 

05:00 - 06:00 59,6 80.7 67.0 62.1 42.1 38.4 
I 06:00 - 07:00 . -· 67.8 . _ ... 84.9 

07:00 - 08:00 70.7 91.7 
73.4 71.8 63.9 -~ 

75.5 73.8 67.9 -· '57.5 
08:00 - 09:00 68,5 86.6 74.4 72.2 63.0 SO.I 
09:00-10:00 66.7 s6.I .

1 
,0.J I ,v., 

10:00- 11:00 66.8 90.5 ryo ~ ~, A 

ryr:,,; '7f'I n 58.3 47.4 
{,J,/ I 11.u 55.4 45.4 

11:00- 12:00 67.3 93.6 73.7 I 70.5 S1 Q 42.7 
12:00 - 13:00 66.4 . 90.2 n:s-· I 69.7 53.9 42.4 
!;l:00- 14:00 65.9 ...... 86.9 I , k,·, I 
14:QQ- 15:00 66,8 9[.3 nA n no 

0 

15:00-16:00 ,_.,.,,_ 67.l 90.7 I ,o.u I-· -=•=v·cc---t---'~ 
I 16:00-17:00 666 ___ 88.3 ___ ., 73.l I 70.; 

17:00 18:00 69,l 89,9 ~a A ryA ,, 

70 a I 70 0 55.4 44 0 

~ 
fU.k 55.7 45.2 

A '7f'I a 56.~ 45.9 
'", 58.5 .. ~ 

,~t.4 I IL..•t 65.1 51.8 
24 Hours Measurement 65.6 I 93.6 71.4 I 69.1 I 59.0 48.4 

Standardl/ 10 I 115 
Ldn 68.7 

Remurk: 11 Noti1ication of National Environmental Board, No.15, B.B.2540 (1997) under the Enhancement and Conservation of National Environmental Quality Act 
B.E.2535 (1992). published in the Royal Government Gazette No.114 Part 27D dated April 3, 8.E.2540 {1997). 

( 
l 

/ I! 
(Ms.Supawan Suwannapa) 

Analyst No.1-099-v-4850 

,; rJ 
. I . . l" n ,·,, 

(Ms.Panicha Promchai) 

Lab. Supervisor No.1-099-fl-2414 

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL 
REPORTANA/,YS/S REFERS TO SUBMITTED SAMPLE (S) ONLY 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Interval Time 

18:00 - 19:00 
l 9:00 - 20:00 
LV:U(J-2 1:00 
21:UU -2 2:00 
u:vv- "' 
L.5:UU- 2 4:00 
\lllcllll-Qi•00 
Ul:U0-0 :00 
02:00 - n s-nn 
03:00 - n 4:00 
04:00- U >:00 
vo:c - 0 b:00 
06:00 - 07:00 -··----
07:00 - 08:00 ..... 
08:00 - 09:00 

. . 09:00 - 10:00 
l 0:00 - 11:00 
11:00-12:00 
12:00 13:00 

. 13:00- 14:00 
····-·---

14:00 - 15:00 
. 15:00 - 16:00 , ...... 

16:00-17:00 -·--·· 
17:00-18:00 

24 Hours Measruement 
Standard 1 / 

Ldn 

. 

Erwironment Research & Technology Company Limited 
25 / 1 l 3- 1 14 tvloo 6 Soi Chinaket 1, Ngamwong-w~u1 Road, 

Toongsonghong 1 Laksi, Bangkok I 021 0 
Tel. 0-2954-7745-6 Fax 0-2954-7747 

E-mail : envi@enviresearch.co.lh 
www.envfresearch.co.th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., Lid. 

151 Nuan Chan Road, Nuan Chan, Bueng Kum, Bangkok 10230 

lmon11l 1J'l v1i'htl~1nu\il,11 ii ;i11 ~ff11t~vlff71'\ mrn1J~11111vi,1 

vi7Uff~1\JU1Wl1 1i11nmfo1mt\ilJ \l,11'\'l\il1CUilJ 

Ambient Noise 

uit,m'ljilll\llil1llf'ii'll01'.lle~fa,-,1n11 M~~ 5 oi1munum,1v11 !i11notl,nmtvM .r~11'lfil1oue,1 

UTM (WGS84) 47P 0733920 E, 1432313 N 

February 15-16, 2016 

Mr.Metikrai Somton (Personnel of Environment Research & Technology Co., Lid.) 

Integrating Sound Level Meler Type 11, RION Model NL-42 Serial Number 00321428 

NCC096/2559 

Noise Level, dBIAl 
Lcq Lmax LS LlO L50 
67.3 100.0 72.8 71.0 61.7 
66.0 99.0 73.4 70.5 58.2 
66.0 87.1 71.7 69.6 60.8 
61.7 86.5 68.7 64,7 49.2 
60.6 Rli Ii 67.6 62.8 46.1 
57.2 78.7 62.4 60.7 46,0 
ss 5 84,3 59.6 57,6 45.4 
S1 8 77.9 55.8 54,8 44.8 
, s n 80.0 60.0 57.9 42.0 
! :~8 79.2 56.0 55.3 41.1 
! q q 86.5 63.9 61.6 39.2 
;q,; 86.6 67.2 62,8 43.6 
,84 92.9 73.8 72.0 63.7 
,q 7 90.0 75.0 73.5 66.5 

68.2 84.8 74.2 72.4 63.0 
68.8 92.8 74.5 71.6 57.9 
66.4 86.1 73.2 70.5 55.8 
67.5 92.5 72.9 70.1 54.6 
64.8 84.1 72.0 69.5 53.1 
66.0 qn 1 72.3 69.9 54.6 
69.7 Cl') R 75.8 72.9 62.5 
67.9 89.3 74.2 71.7 59.9 
6R 7 87.4 74.7 72.6 61.1 
69.l 89.5 74.6 72.8 64.7 
66.1 100.0 72.1 69.7 59.5 
70 115 -

69,3 

L90 
51.1 
48.8 
49.7 
44.9 
44.0 
44.7 
44.4 
43.6 
40.5 
39.8 
36.1 
39.6 
51.2 
53.5 
50.2 
48.3 
46.8 
43.7 
43.7 
46,2 
58.3 
51.9 
48.1 
52.6 
49.6 

-

Remark; 11 of NutionaJ Environmental Board, No.15, B.E.25'10 (1997) under the Enhancemcnl and Conservation of National Environmental Quality Act 
(1992), published in the Royal Government Gazette No. l 1'I Part 270 dated April 3, B.E.2540 (1997). 

/( 
I I 

/21/ 
/, 

/ I 

(Ms.Supawan Suwannapa) 

Analyst No.1-099-'ii-4850 

{ 

\ . /lin, 
(Ms.Panicha Promchai) 

Lab. Supervisor No.1-099-fl-2414 

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL 
REPORT ANALYSIS REFE!?S TO SUBMl1'/'ED SAMPLE (S) ONLY 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Interval Time 

Environment Research & Technology Company Llmited 
25/ l 1 3- l 14 Moo 6 Soi Chimtla:t 1, Ngrunwong•\·an Road, 

Toongsonghong, La.ksi. Bangkok 102 1 0 
Tel. 0-2954 - 7745-6 Fax 0-2954-774 7 

E-mail : emi@enviresearch.co.th 
www.enviresearch.co.th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., Ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng l<um, Bangkok 10230 

fo1 ,m, h, 'lvli'l1uft,mlv10 hl 1{u ~ft111~mmmn11u~1mlv10 

vi11Jflm1w1om ,hlnmfo1mlv10 ifmimc@o 

Ambient Noise 

u'inm"llmlU\ll1\.lfll'llm'IIEJO Li'l10011 'll:ttfi 5 vi11J<13J1ll!.110Yl1 011nmfo,nuv10 1lO'll'lvl1UJiJO 
' u 

UTM (WGS84) 4 7P 0733920 E, 1432313 N 

February 16-17, 2016 

Mr.Melikral Somton (Personnel of Environment Research & Technology Co., Ltd.) 

Integrating Sound Level Meter Type 11, RION Model NL-42 Serial Number 00321428 

NCC096/2559 

Noise Level, dB(A) 
Leq I Lmux I LS I LlO 

72.9 71.2 
-~ I Jo.·•--. 

L50 I L90 
61.4 48.9 
co a 49.2 

69.6 ~~.: 
65.1 "t;3.2 

h" H ---+---" 48.6 
44.8 

=='--==-···•--i--==---1---="'---l--=~--1---- 59.6 I 't'1.3 
57.5 

- 42.7 

~~·~ ·--·I ~~:~ 

73.1 
73.6 
72.3 
71.8 

58.9 ~~ .• 
54.5 
51.7 ~-., 

~1-- 41.3 
,1'1 1 39.2 
"'" __ I. 39.0 
tl'{ u 39.2 
4,.o··---·~ 
-6T.°6 49.3 
F.7,·· ~ 

---- 50.6 

"" ' 49.8. 
bb.Y 48.l 
57.7·--~ 
53.3 . 41.4 
55.2 

~·!----"= __ ,,-- __§d 84.4 -----72.3 v,. 
. 85.l 72.1 vv.v 

92.5 73.l 
. 86.9 73.4 

bY.3 48.2 
64.2- . 51.5 

24 Hours Measurement I 65.6 I 92.9 71.5 I 69.3 
Standard 1/ 70 115 

59.2 47.7 

Ldn I 68.4 
Remu.rk: 11 Nouficalion of National Environmental Board, 8.E.2540 {1997} uuder the Enhancement and Conservation of National Environmental Quality Act 

RE.2535 (1992), published in the Royal Government No.114 Part 270 dated April 3, O.E.2540 (1997), 

j ;/ 
(Ms.Supawan Suwannapa) 

Analyst No.1-099-,-4850 

( 

I. 
(Ms.Panicha Promchai) 

Lab. Supervisor No.1-099-1'1-2414 

DO NOT COPY PARTIAL OF THIS ANALl'SJS REPORT WJ1'HOUTOFFICIAL APPI?OVAL 
REPORT ANALYSIS J?EFEJ,S TO SUBMITTED SAMPLE (SJ ONLY 

Page4/5 

,) 

F-RP-008 Rev. 00, April 30, 2009 

Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Interval Time 

Environment Research & Technology Company Limited 
25/ 113-114 Moo 6 Soi Chiuaket 1, Ngamwongwan Road, 

Toongsonghong, Laksi, Bangkok 10210 
Tel. 0-2954-7745-6 Fax 0-2954-7747 

E-mail : envi@enviresem·ch.co.th 
www.enviresearch.co.th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., Lid. 

151 Nuan Chan Road, Nuan Chan, Bueng Kum, Bangkok 10230 

fo~·Jn7Il1~ 'hli'hu<11n LLvlO llL v1iLfi<l1\l~vl<l1\'I mrnumnLLvlO 

vi1u<1muu1wi, ii11nilu,nrnL,H iJl'l1vl1<LiilO 

Ambienl Noise 

1J'inm1FJJ"ll"\ll1url.i1\ll'!lo~fa,~n11 'll~fi 5 vi1uaanuu1ow, 011notl<11mlv10 1JO'll°lvli~~o~ 

UTM (WGS84) 47P 0733920 E, 1432313 N 

February 17-18, 2016 

Mr.Metikrai Somlon (Personnel of Environment Research & Technology Co., Lid.) 

Integrating Sound Level Meler Type II, RION Model NL-42 Serial Number 00321428 

NCC096/2559 

Noise Level, dB(AI 
Lc_<i Lmax I LS Ll0 L50 

F. 1 S 18:00 - 19:00 67.7 87.3 73.0 71.1 v,.v 

19:00 20:00 65.9 87.l 72.1 70.1 58.8 
20:00 - 21 :00 66. l 89.4 71.7 69.6 vv.v hn 'l. 

so" 21 :DO - 22:00 62.3 84.2 69.5 66.2 .,.v 
22:00 - 23:00 59.5 . 82.0 66.1 60. l ,v.~ "°" 

--··23:00 - 24:00 57.7 80.9 63.0 60.7 I .;~.u 
00:00 -01:00 .. -·· 57.4 81 q 62.l 60.5 ,v., d'~ l 40.2 
01:00-02:00 61.7 884 66.4 63.2 41.8 ·~. 
02:00 - 03:00 55.0 85.5 56.7 55.9 41.3 39.1 
03:00 - 04:00 53.2 78.1 53.9 ··~ 41.0 38.8 
04:00 - 05:00 ---··· 57.3 82.7 60.4 58.1 40.9 38.1 

69.7 63.9 45.9 42.0 

~~-''-="c"-----j--':"c'::--···+--~~--+---7~3.-. l~--< ~ I v, ., 

~;2;-=-;2~a---·······I·- --'i":'--·-· -1-··-··-,?-'c..... __ 1 __ ...c7.oc5ce.3_ 73.9 v,. 

h.1 0 49.3 
~77 1~ 
hd ') 50.6 75.0 73.0 V ••V 

. .. o:,.c,"-·--"="·----·····e-~-'"-"'---..+---"'=--·-•-·l•-- ··74:2-·-··· 71.9 ---58.8 ,~ 
74.2 --ffs ,,v.c c:;:: ~ 45,7 

~ 12.1 69.6 I a~ .• , 

--~~~~---+-·---···-·''····--->---~---+--7~2_.o_ 69.6 ~ ,~ 
":'-"--':-:-~=c.cc..---l-···--···,"'ccc. ... __ 1" __ ._ .. ~=-->--~73=.=3-- 70.5 vv., 

72.6 70.2 
c:'.c:'..., 45.0 

bb.3 I 73.2 --70.3-- 57.1 48.0 

"-···-"·"c;:'o;-"·-,·'c'·'.-:·····- --•-f----'=-'----1-···-··--"'"-'-'~-" ..... 1 __ -'7-"2-".7--I 70.4 vv.v 
73.2 71.2 

C:QQ -~ 

b l .8 I~ 
24 Hours Measurement 65.9 93.6 I 71.7 I 69.4 58.9 47.6 

Standard 1/ 70 I 115 
Ldn I 69.2 

Rernurk: 11 Notification of National Environmental Board, No.15, B.E.2540 {1997) under the Enhancement and Conservation of National Environmentul Quality Act 
B.E.2535 (1992), published in the Royul Govemment Gazette. No,114 Part 27D dated April 3, RE.25<!0 (1997). 

(Ms.Supawan Suwannapa) 

Analyst No.1-099-il-4850 

( 
J' . '11;{)1 

(Ms. Panicha Promchai) 

Lab. Supervisor No.1-099-1'1-2414 

DO NOT COPY PARTJAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL 
REPORT ANALYSIS REFERS TO SUBMirtED SAMPLE (SJ ONLY 
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NORTHERN COMMUNITY OF THE PROJECT SITE,  
VILLAGE NO. 2, MAP YANG PHON SUB-DISTRICT  

  



Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Measured Location 

Environment Research & Technology Company Limited 
25/ I l 3-114 Moo 6 Soi Chinahet 1, Ngamwongwan Road, 

Toongsonghong, Lahsi, Banglmk 10210 
Tel. 0-2954-7745-6 Fax 0-2954-7747 

E-mail: envi@enviresearch.co.th 
www.enviresearch.co.th 

ANALYSIS REPORT 

TEAM Consulling Engineering and Management Co., Ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng Kum, Bangkok 10230 

1,mrn, 1,, 1vlrh1l~1nttv1~ 11t ~11fif!111~v1ITT'Vlnn"tl~1nuviJ 

vh1J~1111m1Jvn 1i1tnEltl~-mttvH 11J'V11vi>aua~ 

Work Place Noise 

February 14, 2016 

Mr.Melll<ral Somton (Personnel of Environment Research & Technology Co., Ltd.) 

Integrating Sound Level Meter Type 11, RION Model NL-42 Serial Number 00157458 

NHC031/2559 

Noise Level· dB/Al Interval Time 
Level Equivalent (LeqL Maximum Level (Lmax) 

08:00 - 09:00 50.5 72.3 
09:00 - 10:00 49.9 76.4 

1J'h-int'ij:ll'IJ\.Cil1\Ulffl\ll¼O'IJ!M Lff'I~ "1'i 
I 0:00 - 11 :00 49.4 71.4 
11 :00 - 12:00 56.6 81.8 

\I~~ 2 !R1UiUJ11JlJ1~fl'i 
13:00 - 14:00 47.3 68.5 
14:00 - 15:00 51.5 81.4 

1h1notl,nnuoi~ 11~\110\'i~IJB~ 15:00 - 16:00 49.3 78.2 
16:00- 17:00 55.8 84.8 

8 Hours Measurement 52.5 84.8 
Standard ti 90 140 

Remark : 1/ Minislcriul Regulation of the Minish)' of Labour, B.B.2549 {2006),publishcd in the Hoyal Govenunent Gazette No.123, Part 23A dated March 6, B.E.2549 
(2006), (Noise Expo:iurc eight hourn per day). 

1/1( 
(Ms.Supawan Suwannapa) 

Analyst No.1-099-1l-4850 

(Ms.Panicha Promchai) 

Lab. Supervisor No.1-099-fl-2414 

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WJ1HOUT OFFICIAL APPROVAL 
REPORTANALl'SIS REFERS TO SUBMITTED SAMPLE (SJ ONLY 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Measured Location 

Environment Research & Tt!dmology Company Limited 
25/ 113-1 14 f',foo 6 Soi Chinal<et 1, Ngamwong·wan Roadi 

Toongsonghong, Laksi, Bangkok 1 021 0 
Tel. 0-2954-7745-6 Fax 0-2954-7747 

E-mail : envi@1enviresearch.co.th 
www.enviresearch.co.th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., Lid. 

151 Nuan Chan Road, Nuan Chan, Bueng Kum, Bangkok 10230 

1m~m11," 11li"htlfl1nttv1J 11, ~11 ~ff11t~v1ff1'Vln1wtlwinltvJJ 

.i11Jfl\J11JU1Wi1 D7Ll1EJUft1ntlvlJ i~'V11vl1CUilJ 

Worl< Place Noise 

February 15, 2016 

Mr.Melikrai Somton (Personnel of Environment Research & Technology Co., Ltd.) 

Integrating Sound Level Meler Type 11, RION Model NL-42 Serial Number 00157458 

NHC031/2559 

Noise Level; dBIA\ 
Interval Time Level Eeulvalent ILeq) Maximum Level (Lmax\ 
08:00 - 09:00 52.5 74.5 
09:00 - 10:00 51.1 77.4 

1J~nm~1J'IJi..i'1i.ii,n 11,ao'IIOJ fa,-J OT'I 
10:00 - 11:00 52.1 79.7 

--- 11 :00 - 12:00 49.l 72.8 

\l~~ 2 !R11Jil:ll11J!J1Jfl'l 
13:00 - 14:00 49.0 76.7 
14:00 - 15:00 49.7 75.5 

Ei1lnotl,nnuoiJ 11J\l1(i\'l~!JOJ 15:00 - 16:00 49.9 68.3 
16:00 - 17:00 52.1 80.1 

8 Hours Measurement 50.9 80.1 
Standard1/ 90 140 

Remark: 11 Ministerial Regulation of the Ministry of Labour, B.E:.2549 (2006),publishc<l in the Royal Government Gazette No.123, Part 23A d 
{2006), (Noise Exposure eight hours per day). 

(Ms.Supawan Suwannapa) 

Analyst No.1-099-ii-4850 

}'o rn C l w,:_ . -· 

(Ms.Panicha Promchai) 

Lab. Supervisor No.1-099-fl-2414 

DO NOT COPY PARTIAL OF nns ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL 
REPORT ANALYSIS REFERS TO SUBMITTED SAMPLE (SJ ONLY 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Measured Location 

Environment Research & Teclu1olof,')' Company Llmite<l 
25/ 1 13- 1 14 Moo 6 Soi Chiuakct 1, Ngamwongwan Road, 

Toongsonghong, Laksi, Bangkok 1021 0 
Te!. 0-2954-7745-6 Fa,-,; 0-2954-7747 

E-mail : cnvi@enviresearch.co.th 
www.enviresearch.co.th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng l<um, Bangkok 10230 

lm.nT1l1.1yJvh1l<l1nttv1J111Yi11rto111~\iloll-lmwi.J111nttv1J 

vi1unmurn.1·n 61trnii.Jo1mtv1J i.wi'm~LJDJ 

Work Place Noise 

February 16, 2016 

Mr.Metikrai Somton (Personnel of Environment Research & Technology Co., Lid.) 

Integrating Sound Level Meter Type 11, RION Model NL-42 Serial Number 00157458 

NHC031/2559 

Noise Level· dB/A\ 
Interval Time Level EQulvalent (Len I Maximum Level (Lmax) 
08:00 - 09:00 50.9 74.4 
09:00 - 10:00 48.0 68.7 

----•--- 81.2 10:00- 11:00 51.9 
u11,miim1i.v11Hnl'!111i¼o110JIY11Jn,1 11:00- 12:00 51.1 81.8 

78.4 ,,1 • 13:00 - 14:00 52.5 
11~1'1 2 Ol1l.Jfl!J7l.J!J1JYl1 14:00 - 15:00 62.0 78.6 

Ei11no1.hnmt01J 1JJ11101,~uoJ 15:00 - 16:00 55.0 87.1 
16:00-17:00 52.0 77.1 

8 Hours Measurement 55.3 87.1 
Standard1/ 90 140 

RemlU'k: 11 Ministerial Regulation of the Ministry of Labour, 8.E.2549 (2006),publishcd in the Royal Government Gazette No.123, Part 23A dated March 6, B.E.2549 
(2006), {Noise Exposure eight hours per day). 

I 
(Ms.Supawan Suwannapa) 

Analyst No.1-099-ii-4850 

I. 
(Ms.Panicha Promchai) 

Lab. Supervisor No.1-099-11-2414 

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Measured Location 

Environment Research & Technology Company Limjted 
25 / l 1 3- 1 1 4 i\1oo 6 Soi Chinaket 1, Ngamwongwan Road, 

Toongsonghong, Laksi, Bangkok 1021 0 
TeL 0-2954-7745-6 Fa:-: 0-2954-7747 

E-mail : euvi@>e1wircsearch.co.tb 
www.enviresearch.co. th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., ltd. 

151 Nuan Cl1an Road, Nuan Chan, Bueng l<um, Bangkok 10230 

1,m111, l ,J 1 vli'hu"1n Uv\J hri11rtR111~v1~1\-\fl11l.JUo11lllilJ 

vi1u<lmuu1-rn1 ii1u1oi.Jwrnu,1J irn1mauuJ 

Work Place Noise 

February 17, 2016 

Mr.Melikrai Somlon (Personnel of Environment Research & Technology Co., Lid.) 

Integrating Sound Level Meter Type II, RION Model NL-42 Serial Number 00157458 

NHC031/2559 

Noise Level; dB(A) 
Interval Time Level Eoulvalent (Leo) Maximum Level (Lma,r) 
08:00 - 09:00 54.4 73.5 
09:00- 10:00 50.4 72.5 

u;11miil.J'IJUv11i.fi!lmuo'IJ OJ LmJ n11 
10:00 - 11 :00 59.1 87.8 
11:00 - 12:00 51.7 75.2 

11~~ 2 oi7Uil!J7l.J!.17JYl7 
13:00- 14:00 52.4 ------ 77.7 
14:00 - 15:00 52.5 83.2 

B1lrlEIUil11lll01J iJl11011~!.IOJ 15:00 - 16:00 50.5 74.7 
16:00 - 17:00 55.1 78.1 

8 Hours Measurement 54.3 87.8 
Standard1/ 90 140 

Rem11rk: l/ Ministerial Regulation of the Ministry of Labour, B.E,2549 (2006),publishcd in the Roya.I Government Gazette No.123, Pnrt 23A dated March 6, 8.E.2549 
(2006). {Noise Exposure eight hours per day). 

(Ms.Supawan Suwannapa) 

Analyst No_.1-099-·il-4850 

.1 ol 
(Ms.Panicha Promchai) 

Lab. Supervisor No.1-099-fl-2414 

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL 
REPORT ANALYSIS REFERS 1'0 SUBMITTED SAMPLE /SJ ONLY 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Measuxed Location 

Environment Research & Technology Company Limited 
25/113-114 Moo 6 Soi Chinakct 1, Ngamwongwan Road, 

Toongsonghong, Laksi, Bangkok 1021 0 
Tel. 0-2954-7745-6 Fax 0-2954-7747 

E-mail : envi@envirescarch.co.tll 
www.euviresearch.co.tb 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., Lid. 

151 Nuan Chan Road, Nuan Chan, Bueng !(um, Bangkok 10230 

1man·d ~;1 w1~11fo1mLv1J 1uJu ~.,-1u~v1a11'n111Jtifl1nuv1; 

,i11JflJJ1UtJ1<vfi !i1L11EJtl~1rnLvH i~1'1mz1rn; 

Work Place Noise 

February 18, 2016 

Mr.Metikrai Somton (Personnel of Environment Research & Technology Co., Ltd.) 

lntegraling Sound Level Meter Type 11, RION Model NL-42 Serial Number 00157458 

NHC031/2559 

Noise Level· dB/Al 
Interval Time 

Level Equivalent fLeol Maximum Level /Lmaxl 
08:00 - 09:00 52.9 77.1 
09:00 - 10:00 51.6 75.3 

U~L'llWl/3J'.!Jl\!il1MnV!L'YIU!l7Jil~f1-n~n-n 
I 0:00 - 11 :00 52.2 75.8 
I 1·0/l-12:00 53.3 82.5 

'YI~~ 2 ohm1mutJ1~\'f'I ---· 13:00 - 14:00 48.2 69.4 
14:00 - 15:00 50.3 73.8 

ii1LnmhnmL1M i~WlCil'i<!l!l~ 15:00 - 16:00 '18.7 ·- 74.7 
16:00 - 17:00 52.7 80.6 

8 HoUis Measurement 51.6 82.5 
Standard'' 90 140 

Rcmnrk: 1/ Ministerial Regulation of lhc Ministry of Labour, U.E,2549 {2006),pubH1.1hed in tlte Royal Government Gazette No,123, Part 23A dated March 6, B.E.2549 
(2006). !Noise Exposure eight houni per day), 

j;( 
(Ms.Supawan Suwannapa) 

Analyst No.1-099-~-4850 

1 · _( ),(!IC C,v-r·-· --
(Ms.Panicha Promchai) 

Lab. Supervisor No.1-099-fl-2414 

DO NOT COPY PARTIAL OF 1WS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL 
REPORT ANALYSIS REFERS TO SUBMl1'I'ED SAMPLE (SJ ONLY 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Noise Level For 
Interval Time 5 minutes dB/Al 

Lea L90 
1 Q·ilf\-19:05 -ili'- 49.0 
19:05-19:10 --49.0 
19:10-19:15 S0 A 4R R 

-·19: 15-19:20 54 6 47.8 
-·19:20-19:25 52.7 48.0 

19:25-19:30 S0 il 47.5 
19:30-19:35. 55 S 47.2 
19:35-19:40 53.1 46.7 
I Q·40-19:45 48 I 46.1 
19:45-1 "·" 49.4 1·sT· 
19:50-19:55 48.9 45.6 -· .. 
19:55-20:00 52.6 45.3 
20:00-20:05 59.4 46.7 
20:05-20: 10 50.6 47.3 
20: I 0-20: 15 •--EJ- 49.2 
20: 15-20:20··· 1-~+-.. ·20:20-20:25 59.1 

. 20:25-20:30 i-¾H--1--~Po--20:30-20:35 
20:35-20:40 59.7 46.7 
20:40-20:45 57.5 46.4 
20:45-20:50 58.4 46.9 
20·50-?0:55 50.5 4h 4 

20·SS-0 I :00 SO.I 45.7 
21 :00-21 :05 51.5 45 8 ... 
21:05-21:10 51.0 45.3 
21:10-21:15 47.7 44.2 
21:15-21:20 SQ 5 43.9 
21:20-21:25 51.6 40 n 
21 :25-21 :30 46.7 42.3 
21 :30-2 I :35 49.9 41.4 
21:35-?lAO 4A A 41.7 
21,,10-21:45 44.9 41.1 

··2·1 :45-21 :50 50.7 41.1 
21 :50-21 :55 47.5 40.4 
21 :55-22:00 ,,s 7 40.2 

Environment Research & Techno!o1,,')' Compw1y Limited 
2 5 / 1 1 3 - 1 1 4 Moo 6 Soi Chinakct 1 1 Ngmnwongwan Road, 

Toongsoughong, Laksi, Bangkol, 1021 0 
Tel. 0-2954-77'15-6 Fax 0-2954-7747 

E-mail : envi@)enviresearch.co.th 
www.cnviresearch.co. th 

ANALYSIS REPORT 
TEAM Consulting Engineering and Management Co., Ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng Kum, Bangkok 10230 

hmm, l 1, 11li\11tlo1rnL~, 111 vlu rta1\l~G\01v. mrntlt11rnLvlo 

~1Uill./1UU1Jl'I, 81l/11JUf11JlLLG\J iJ1'1vl1CU[)J 

Ambient Noise 

\J~l'lOl'lf:ll'.11ML'l11lnVl\'Y!it!l'!l!l~fa,J01, 'YI~~ 2 oi11H13J1U!l1Jl'l101\fl!lUil'lnl\tilJ i~'Yl°1Cil1t!l!l~ 

UTM (WGS84) 47P 0733728 E, 1434034 N 

February 13-14, 2016 

Mr.Metikrai Sornlon (Personnel of Environment Research & Technology Co., Ltd.) 

Integrating Sound Level Meter Type 11, RION Model NL-42 Serial Number 00157458 

NCC097 /2559 

Noise Level For Noise Level For 
Interval Time 5 minutes dB(Al Interval Time 5 minutes, dB(Al Interval Time 

Leo L90 Lea L90 
22:00-22:05 45.l 39.9 01:00-01 :05 43.6 35.0 04:00-04:05 
22:05-22: 10 45.0 41.7 01:05-01:10 42.8 34.6 04:05-04:10 
22: 10-22: 15 47.2 44.2 01:10-01:15 40.6 35.4 04:10-04:15 
22:15-22:20 47.3 44.5 01:15-01:20 37.3 36.1 04:15-04:20 
22:20-22:25 48.8 45.2 01:20-01 :25 40.7 36.7 04:20-04:25 
22:25-22:30 50.2 45.4 01:25-01 :30 50.2 36.3 04:25-04:30 
22:30-22:35 ~+- .. 44.6 01:30-01:35 36.7 35.6 04:30-04:35 
22:35-22:40 . 41.3 01:35-01:40 38.2 35.8 04:35-04:40 
22:40-22:45 48.5 40.8 01:40-01:45 38.2 35.5 04:40-04:45 
22:45-22:50 46.2 41.7 01:45-01 :50 37.2 35.8 04:45-04:50 

··22:50-22:55 50.5 46.1 01:50-01:55 37.2 36.0 04:50-04:55 .. 
22:55-23:00 49.8 46.5 01:55-02:00 37.9 36.7 04:55-05:00 
23·00-23·05 '19.2 464 02:00-02:05 38.2 37.0 05:00-05:05 
23:05-23: 1 o 48.0 45.6 02:05-02:10 38.8 36.9 05:05-05: 10 
23:10-23:15 46.4 45.7 02:10-02:15 38.l 36.8 05:10-05:15 -
23 1 5-2:-l:?( 45.3 42.5 02:15-02:20 38.4 37.2 05:15-05:20 
23·0()..?S·0S 45.5 44.7 02:20-02:25 38.3 36.9 05:20-05:25 
23:25-23:30 47.1 a, n 02:25-02:30 38.1 36.7 05:25 05:30 
23:30-23:35 45.0 40.9 02:30-02:35 38.4 37.0 05:30-05:35 
23:35-23:40 48 5 41.0 r1·35-02:4( 38.4 36.3 05:35-05:40 
23:40-23:45 47.3 40.5 02:4 0-02:4 5 36.7 35.6 05:40-05:45 
23:45-23:50 44.8 39.7 02:45-02:50 39.5 35.0 05:45-05:50 -
'f:3:50-23:55 40.0 38.9 02:50-02:55 35.6 34.6 05:50-05:55 
23:55-24:00 46 1 ·--37.4 02:55-03:00 34.9 34.l 05:55-06:00 
00:00-00:05 45.7 36.2 03:00-03:05 36.9 32.9 06:00-06:05 
00:05-00: 10 41.9 35.9 03:05-03:10 42.6 33.4 06:05-06:10 
00:10-00:15 38.5 ·-35.9 03:10-03:15 34.8 33.6 06:10-06:15 
00: 15:..00:20 42.8 35.8 03:15-03:20 35.5 33.9 06: 15-06:20 
00:20-00:25 40.9 ss q 03:20-03:25 48.5 33.6 06:20-06:25 .. 
00:25-00:30 40.3 35 I 03:25-03:30 37.9 33.S 06:25-06:30 
00:30-00:35 43.4 35.7 03:30-03:35 35.8 34.4 06:30-06:35 
00:35-00:40 42.1 35.2 03:35-03:40 35.9 34.8 06:35-06:40 
00:40-00:45 40.3 35.4 03:40-03:45 44.6 34.7 06:40-06:45 
00:45-00:50 46.2 36.2 03:45-03:50 47.7 34.2 06:45-06:50 
00:50-00:55 44.0 35.3 03:50-03:55 34.8 34.0 06:50-06:55 
00:55-01:00 44.8 35.5 03:55-04 :00 35.1 34.2 06:55-07:00 

Noise Level For 
5 minutes, dBfAI 

Lea' L90 
36.0 35.0 
41.9 35.2 
35.4 34.2 
36.0 3'3.3-

34.6 33.6 
34.7 SSA 

:-is n '\4.4 
39.4 _q4 1 
44.l 34.'I 
40.1 -34.4-
43.1 qq 5 

42.7 S4 A 

38.0 34.5 
41.4 36.2 
40.1 36.1 
37.2 35.4 
37.0 35.7 
41.3 ___ 34.8_ 
47.3 34.9 
36.7 35.4 
38.5 34.7 
36.3 34.5 
41.5 35 5 
42.5 34.9 
41.2 34.9 
41.9 S4 q 

42.2 35.6 
47.9 %0 
47.9 39.0 
43.7 37.5 
49.7 39.3 
48.3 -38.8 
44.0 39.4 
50.3 39.1 
47.1 39.9 
49.2 40.2 

DO NOT COPY PAR11AL OF THIS ANALYSIS REPORT WJTHOUT OFFICIAL APPROVAL 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Noise Level For 
Interval Time 5 minutes dB(M_ 

Len L90 
07:00-07:05 48.0 39.1 
07:05-07: 10 57.8 40.1 

-07:10-07:15 50.5 --40:0· 
--

07:15~07:20 52.8 40.0 
07:20--07:25 53.3 -4•.4-

07:25-07:30 51.7 39.6 
07:30-07:35 52.1 39.7 
07:35 07:40 52.5 38.8 
07:40-07:45 47.0 38.2 
07:45-07:50 51.4 38.2 
07:50--07:55 51.6 37.6 
07:55-08:00 51.0 35.9 
08:00-08:05 49.6 35.6 
08:05-08: 10 50.1 36.5 --
08:10-08:15 48.2 37.4 ·-
08:15-08:20 52.1 37.5 
08:20-08:25 51.7 38.1 
08:25-08:30 52.2 38.6 
08:30-08:35 49.5 35.5 
08:35-08:40 47.4 35.3 ·-
08:40-08:45 51.5 34.7 

-· 
08:45-08:50 49.0 35.0 

-· 
08:50-08:55 52.6 34.7 
08:55--09:00 48.0 -35.1--
09:00-09:05 45.5 34.2 
09:05-09:10 --44:-S. 32.4 --
09:10--09:15 49.3 34.5 

-·-09:15-09:20 -47.2- --3:iT 
09:20--09:25 40.8 33.8 
09:25-09:30 48.3 34.8 
09:30-09:35 49.8 35.6 
09:35-09:40 --49.8 35.2 
09:40-09:45 46.3 33.6 
09:45--09:50 50.6 34.2 
09:50-09:55 -56.9 34.4 
09:55-10:00 47.7 32.6 

Environment Research & Technology Company Lintited 
25/ l 1 3- 1 14 Moo 6 Soi Chinaket 1, Ngamwongwan Road, 

Toongsonghong, Laksi, Bangkok 10210 
Tel. 0-2954-7745-6 Fax 0-2954-7747 

E-mail : cnvi@)enviresearch.co.th 
www.envircsearch.co.th 

ANALYSIS REPORT 
TEAM Consulting Engineering and Management Co., Lld. 

151 Nuan Chan Road, Nuan Chan, Bueng Kum, Bangkok 10230 

<ii1u<11numJ1•n Ei11n01JwmuG11 i1111msuu, 

Ambient Noise 

u'inm11i.il1ll!i17lli'ivf1viiio'!loJ fa1Jm1 VI~~ 2 oi11Jll"11JEJ7JVl1 011noila,m1G1J -OJV11G\1~uoJ 

UTM (WGS84) 47P 0733728 E, 1434034 N 

February 14, 2016 

Mr.Mellkrai Somton (Personnel of Environment Research & Technology Co., Ltd.) 

Integrating Sound Level Meter Type 11, RION Model NL-42 Serial Number 00157458 

NCC097/2559 

Noise Level For Noise Level For 
Interval Time 5 minutes dBIAI Interval Tlme 5 minutes dBIAl Interval Time 

Lea L90 Leq L90 
10:00 10:05 S?. ~ iio 13:00-13:05 47.5 37.6 16:00-16:05 

10:05-10: 10 48.7 34.7 13:05-13:10 47.2 35.2 16:05-16:10 

10:10-10:15 43.8 OS d 13:10-13:15 47.S 3SO 16:10 16:15 
10:15-10:20 51.2 35.6 13:15-13:20 47.7 35.0 16:15-16:20 

10:20-10:25 50.9 37.3 13:20-13:25 46.8 35.3 16:20-16:25 

10:25-10:30 46.6 36.5 13:25-13:30 44.9 35.8 16:25-16:30 
·--

10:30-10:35 51.3 36.5 13:30-13:35 49.6 35.5 16:30-16:35 
10:35-10:40 48.8 36.2 13:35-13:40 47.2 33.4 16:35-16:40 
10:40-10:45 5To 35.7 13:40-13:45 43.1 33.8 16:40-16:45 

10:45-10:50 48.9 35.6 13:45-13:50 44.5 32.4 16:45-16:50 

10:50-10:55 47.2 36.4 13:50-13:55 49.1 36.3 16:50-16:55 

10:55-11 :00 40.4 34.4 13:55-14:00 48.0 34.7 16:55-17:00 

11 :00-11 :05 44.9 3•!.7 14 :00-14 :05 48.6 36.0 17:00-17:05 

11:05-11:10 --48.1-- 35.3 14:05-14:10 55.4 -· ~ ·-ro1:05-T7:To 

11:10-11:15 44.8 36.5 14:10-14:15 45.5 39.6 17:10-17:15 

11:15--11:20 -48.0-- 36.0 14:15-14:20 --58:7- 38.2 17:15-17:20 

11 :20-11 :25 49.3 36.0 14:20-14:25 47.3 39.4 17:20-17:25 
11:25-11:30 48.0' . 38.1 14:25-14:30 47.6 77-:-s 17:25-17:30 

11:30-11:35 -5iJJ 35.0 14:30-14:35 -46-:-'I- 37.8 17:30-17:35 

11:35-11 :40 65~5 - 35.8 - 14:35-14:40 46.3 - 40.6 17:35-17:40 
11:40-11 :45 46.6 35.4 14:40-14:45 50.6 41.6 17:40-17:45 

11:45-11:50 49.2 36.8 14:45-14:50 47.3 41.3 17:45-17:50 

11:50-11:55 4iiT 36.4 14:50-14:55 46.9 39.8 17:50-17:55 

11:55-12:00 50.7 36.0 14:55-15:00 49.4 39.0 17:55-18:00 
12:00-12:05 44:'7- 32.5 15:00-15:05 47.4 40.l 18:00-18:05 
12:05-12:10 47.1 --:i'iif 15:05-15:10 43.5 38.6 18:05-18:10 

12:10-12:15 45.5 34.4 15:10-15:15 49.8 39.8 18:10-18:15 

12:15-12:W -47;) 34.7 15:15-15:20 50.3 39.4 18:15-18:20 
12:20-12:25 --·,19.7 37.4 15:20-15:25 51.9 39_::i'-- 18:20-18:25 
12:25-12:30 ·s-i-:o 35.0 15:25-15:30 49.0 39.7 18:25-18:30 

12:30-12:35 50.8 37.6 15:30-15:35 46.0 38.8 18:30-18:35 
12:35-12:40 SO A 34.7 15:35-15:40 50.3 40.8 18:35-18:40 
12:40-12:45 46.4 34.5 15:40-15:45 50.1 40.3 18:40-18:45 

12:45-12:50 ,tO d 34.6 15:45 15:50 49.4 40.5 18:45 18:50 

12:50-12:55 49.9 35.5 15:50-15:55 47.9 41.7 18:50-18:55 
12:55-13:00 ··-·50_3-· 35.6 15:55-16:00 50.3 43.3 18:55-19:00 

Noise Level For 
5 minutes dBIAl 

Len L90 
46.9 41.l 
48.8 42.1 
soT 4T:9 
53.7 --41y-
52.5 37.6 
56.4 42.2 
49.4 41.9 
54.1 41.2 
49.0 40.3 
51.0 41.2··-

63.1 44.6 
59.4 52.8 
53.0 

1::-~ ·so2·· 
49.0 
51.0 41.1 
49.4 41.9 
52.8 42.3 
57.9 42.1 
52.3 40.2 
53.3 41.4 
51.9 41.4 
53.3 41.4 
S13 41.1 
54.8 1-~'¾--49.3 
S35 41.2 
51.6 41.1 
52.3 42.0 
56.7 42.5 
52.2 L-¼H---5273· 
55.0 44.2 
53.8 48.7 

-52:-3-- 44.8-

49.8 45.5 

DO NOT COPI' PARTIAL OF THIS AN1\LYSIS IIBPORT WITHOUT OFFICIAL APPROVAL 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Noise Level For 
Interval Time 5 minutes dB!Al 

Len L90 
19:00-19:05 51.6 '17.6 

-19:05-19:10 50.6 46.4 
19:10-19:15 50.5 46.7 
19:15 19:20 49.7 45.7 
19:20-19:25 52.6 47.1 
19:25-19:30 52.9 45.8 

---19:30 19:35 52.9 dS S 

19:35-19:40 so 0 
'" 1 

19:40-19:45 S4 n dS 1 

19:45-19:50 52.1 """ --
19:50-19:55 50.8 '16.0 
19:55-20:00 51.8 SA A 

·~ 20:00-20:05 53.3 Hli-20:05 20:10 ·-sKg--
--

20:10-20:15 50.8 AA 7 

20:15 20:20 49.0 441 
20:20-20:25 52.0 43 ~ -
20:25 20:30 49.3 """ 20:30-20:35 50.4 45.5 
20:35-20:40 53.3 46.6 --
20:40-20:45 49.4 44.5 
20:45-20:50 SI S 45.5 ·-
20:50-20:55 518 40 0 

20:55-21 :00 50.9 49.4 

E1;vironmcnt Research & Technology Company Limited 
25/ 1 l 3- 1 14 !'.loo 6 Soi Chinakct 1, Ngamwoni:,rwan Road, 

Toongsonghong, Laksi, Bangkok 1 02 I 0 
Tel. 0-295<1-7745-6 Fax 0-2954-7747 

E-rnai1 : etwi@enviresem·ch.co.th 
www.enviresearch.co.th 

ANALYSIS REPORT 
TEAM Consulting Engineering and Management Co., Lld. 

151 Nuan Chan Road, Nuan Chan, Bueng Kum, Bangkok 10230 

lfl,Jn111,~ 1i~i'htln1ni1G111 \l i'1ll ~ft111~v1n1v.nmJtl,nn11v11 

\li1u<1lJ1uu1m1 ,hlmitl<11nuv11 i"111msm1" 

Ambient Noise 

u~11rn,iai111>1i11ui'i.i111i1o'!lo~fa,~n1, mj~ 2 oi11Jij"1lJEJlJVl1 011noil<1,m1G\~ ilJ\11G\,~!JEJJ 

UTM (WGS84) 47P 0733728 E, 1434034 N 

February 14-15, 2016 

Mr.Metil<rai Somton (Personnel of Environment Research & Technology Co., Lld.) 

Integrating Sound Level Meter Type 11, RION Model NL-42 Serial Number 00157458 

NCC097 /2559 

Noise Level For Noise Level For Noise Level For 
Interval Tlme 5 minutes dBIAl Interval Time 5 minutes dBIAl Interval Time 5 minutes, dBIAI 

Len L90 ~ L90 Leo L90 
22:00-22:05 51.7 51.2 01:00-01:05 39.7 38.1 04:00-04:05 37.5 35.6 
22:05-22: 10 52.0. 51.3 01:05-01: 10 42.0 37.7 04:05-04: 10 35.6 34.0 
22:10-22:15 46.7 39.7 01:10-01:15 46.6 38.5 04:10-04:15 36.0 34 ~ 
22:15-22:20 43.4 39.9 01:15-01:20 58.8 37.7 04: 15-04:20 36.1 .14 ,, 

22:20-22:25 48.7 39.5 01:20-01:25 39.7 37.3 04:20-04:25 35.6 34. l 
22:25-22:30 47.0 39.3 01 :25--0 l :30 39.7 37.9 04:25-04:30 35.3 3~.l 
22:30-22:35 -4;c8 39.3 01:30--01:35 41,2._ 37.0 04:30-04:35 34.7 33.l 
22:35 22:40 49.1 39.0 01:35--01:40 42.7 35.6 04:35-04:40 35.0 33.9 
22:40 22:45 ··;isi-- 39.1 O 1:40-01 :45 38.0 

-
36.'I 04:40-04:45 35.0 33.6 

22:45-22:50 47.6 39.5 01:45-01:50 38.9 37.3 04:45-04:50 36.7 33.8 
22:50-22:55 46.3 38.6 01:50-01:55 39.'I 37.4 04:50-04:55 36.9 34.3 
22:55 23:00 43.0 37.9 01:55-02:00 38.8 37.3 04:55--05:00 35.3 33.l 
23:00-23:05 46.8 38.3 02:00-02:05 41.4 37.6 05:00--05:05 42.0 32.7 
23:05-23: 10 44.3 38.0 02:05--02: 10 38.3 36.6 05:05-05:10 51.9 35.7 
23:10 23:15 41.3 37.6 02:10-02:15 46.1 36.5 05:10-05:15 dO S Sd 0 

--
23:15-23:20 46.1 37.9 02:15-02:20 36.7 34.6 05: 15-05:20 35.2 34.0 
23:20-23:25 46.3 39.9 02:20-02:25 36.6 34.8 05:20-05:25 39.7 34.8 
23:25 23:30 50.0 40.0 02:25--02:30 37.2 35.2 05:25-05:30 43.6 ---:isT 
23:30-23:35 53.4 52.8 02:30-02:35 36.0 34.4 05:30-05:35 40.6 37.8 
23:35-23:40 48.3 40.0 02:35-02:40 36.2 34.0 05:35-05:40 39.5 37.6 
23:40-23:45 46.6 37.5 02:40-02:45 38.3 35.0 05:40--05:45 37.6 35.0 
23:45-23:50 40.2 37.0 02:45-02:50 40.6 35.3 05:45--05:50 ,,o.3 35.2 
23:50 23:55 42.0 37.0 02:50-02:55 36.4 33.8 05:50-05:55 50.5 36.2 
23:55-24:00 '13.8 37.6 02:55--03:00 41.4 33.4 05:55--06:00 46.5 37.6 

··2'i:·00-21:05 51.2 -4§':'2· - --ci'o,00-00,05 ~ a,; s 03:00--03:05 35.2 33.3 06:00--06:05 44.0 37.l 
21:05-21:10 ·s3.5 
21:10-21:15 50.5 --
21:15-21:20 49.8 
21:20-21:25 51.2 
21:25-21:30 45.5 
21:30-21:35 47.6 
21:35 21:40 63.8 

... 21:40-21:45 60.7 
21:45 21:50 60.8 
21 :50-21 :55 55.8 
21:55-22:00 51.6 

45.2 00:05-00: 10 dS 0 37.9 03:05 03: 10 41.8 33.4 06:05--06:10 
44:o 00:10-00:15 48.8 37.8 03:10--03:15 35.7 34.5 06:10--06:15 
43.6 00:15-00:20 43.3 37.2 03: 15-03:20 35.5 33.7 06: 15--06:20 
43.4 00:20-00:25 38.0 36.5 03:20-03:25 43.9 33.9 06:20--06:25 
43.2 00:25-00:30 42.5 36.7 03:25-03:30 37.4 34.1 06:25-06:30 
411 00:30-00:35 '17.7 46.0 03:30-03:35 43.9 35.0 06:30--06:35 
dS S 00:35-00:40 44.7 39.2 03:35-03:40 43.5 34.6 06:35--06:40 
41.8 00:40--00:45 43.2 38.4 03:40-03:45 40.4 35.2 06:40-06:45 
44.0 00:45--00:50 39.4 37.8 03:45-03:50 56.8 34.9 06:45--06:50 
50.7 00:50-00:55 40.1 38.1 03:50-03:55 34.7 33.7 06:50--06:55 
50.8 00:55-0 l :00 40.l 38.1 03:55-04:00 35.7 34.5 06:55--07:00 

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL 
REPORT f\NALYSIS REFERS TO SUBMI1TED SAMPLE (SJ ONLY 
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51.5 38.1 
44.7 38.9 
49.5 38.7 
53.4 38.7 
49.6 38.0 
49.7 40.4 
49.7 39.3 
52.0 39.7 
58.4 39.5 
55.8 39.6 
50.9 40.2 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Environment Research & Technology Company Limited 
25/ 11 3- 1 14. ~Joo 6 Soi Chinaket 1, Ngamwongwan Road, 

Toong~onghong, Lahsi, Bangkok l 02 1 0 
Td. 0-2954-7745-6 Fax 0-2954-7747 

E-mail: em•i@1e11viresearch.co.th 
www.enviresearch.co.th 

ANALYSIS REPORT 
TEAM Consulting Engineering and Management Co., Lid. 

151 Nuan Chan Road, Nuan Chan, Bueng Kum, Bangkok 10230 

l,m1111l 11'lvli'h1J,nm10111 \l ~·" ~111i.~~mY1 mwtl,nrnt~, 

,i·1umrnw111•11 ii11nDtl,nrn1,1, 'ilJYl1'11<LJDJ 

Ambient Noise 

u"lnm,i:iJ!!u,hufl,nvn'lt1'll!lJli'!'iJn11 Yl~fl 2 ohuiimumJrt'i ii1motl,nnuv11 i1vt1v11su01 

UTM (WGS84) 4 7P 0733728 E, 1434034 N 

February 15, 2016 

Mr.Metikrai Somton (Personnel of Environment Research & Technology Co., Ltd.) 

Integrating Sound Level Meter Type II, RION Model NL-42 Serial Number 00157458 

NCC097/2559 

Noise Level For I I Noise Level For Noise Level For Noise Level For 
Interval Time I 5 minutes, dB(A) Interval Time 5 minutes dB A Interval Time 5 minutes, dB A Interval Time 5 minutes, dB A 

Leo! L90 Leq L90 Leq L90 Leq L90 
07:00-07:05 60.0 41.3 10:00-10:05 52.7 37.4 13:00-13:05 52.2 33.1 16:00-16:05 48.4 35.6 

··07,os:.07,10 51.9 40 s 10,os-10,10 4q g 35.1 13,05-13,10 49.9 33.4 ·· 16,05-16,10 51.5 34.4 
07:10-07:15 54.0 4/) 4 10:10-10:15 49.4 34.6 13:10-13:15 53.7 36.2 16:10-16:15 44.9 33.8 

1···07:15-07:20 52.8 d/) s 10:15-10:20 ··54.4- 35.7 13:15-13:20 46.3 32.8 16:15-16:20 48.9 34.8 
Q?,~9.::Q1t~.L _:§Iji ____ <1~,L 10:20-10,25 s2.8 36.5 13:20-13,25 44.8 32.3 16:20-16:25 _41o2___ 35.2_ 
07:25-07:30 57.7 44.2 10:25-10:30 51.8 34.4 13:25-13:30 45.8 33.9 16:25-16:30 53.0 37.9 
07:30:.07:35 53.1 42.5 10:30-10:35 - 43.8 34.3 13:30-13:35 50.4 33.9 16:30-16:35 54.2 38.6 
07:35-07:40 - 57.3. 40.1 10:35-10:40 48.3 35.3 13:35-13:40 39.4 30.8 -· 16:35-16:40 52.9 39.3 ·I 
01:40:.01,45 56.1 38.3 10,40-10,45 ~.4 31.5 13,40-13,45 43.o 31.3 16:40-16,45 52.3 --39T1 
07:45-07:50 53"§~~ -39.0- 10:45-10:50 47.2 .32.3 13:45-13:50 50.5 33.1 16:45-16:50 _ 571.__ ~LI 
07:50-07:55 58.5 39.3 10:50-10:55 57.5 32.8 13:50-13:55 44.4 33.8 16:50-16:55 50.4 35.7 
07:55-08:00 ·-49.9'" -·33:-if'- 10:55-11:00 ... 42.7 32.6 13:55-14:00 48.8 34.9 16:55-17:00 49.4 37.7 
08:oo-o8:05 53.o 38.o 11 ,00-11:05 53.9 32.1 14:00-!4:05 50.8 36.1 l 7:00-17:05 54.9 39.8 
08:05-08:10 51.6 - 37.6 11:05-11:10 H.0 --30.1 14:05-14:10 50.0 37.6 17:05-17:10 56.5 43.4 
08:10-08:15 54.2 38.4 11:10-11:15 44.0 31.9 14:10-14:15 52.1 34.4 17:10-17:15 ss.1 408 I 

-03:1s:::03,20 55.9 39.4 11:15-11,20 51.6 31.1 14:15-14:20 44.3 34.6 11,15-11,20 s4 e. 37.9 1 

08:20-08:25 53.8 37.1 ____ 11:20-11:25 45.1 . -·31.6 14:20::14:25 49.4 36.8 17:20-17:25 __ _5J_& ___ .1!U....i 
08:25-08:30 52.0 37.7 11:25-11:30 42.9 32.6 14:25-14:30 46.7 37.2 17:25-17:30 52.1 37.9 
08:30-08:35 53.6 37:6 l l:30-ll:35···s1.s· 32.0 14:30-14:35 55.0 39.7 17:30-17:35 55.3 39.9 
08:35-08:40 53.9 ___ 37.3 __ 11:35-11:'10_ 47.9 32.5 14:35-14:40 47.9 36.7 17:35-17:40 48.6 37.i 
08:~Q::2.l?,.4.L _12.:.L. _1_§1.._ .. l!,<I_Q:-11:4~ .. _:13.9__ 29.9 14:40-14:45 49.4 38.1 17:40-17:45 -~.!__ -· 40.7 -I 
08:<15-08:50 47.8 36.8 11;45-11:50 44.2 30.2 14:45-14:50 46.6 37.9 17:45-17:50 52.9 39.2 I 
08:50-08:55 43.6 36.5 11,50-11,55 46.1 30.5 14:50-14:55 45.8 37.1 17:50-17:55 53.4 3go I 

l
::aa:ss:.09,00 49.1 ·-:i:iA-- 11,55-12,00 s2:1 30.1 14:55-15:oo 45.o ,7 0 17:55-18,00 5o.o 38.7 

09:00-09:05 46.3 36.5 12:00-12:05 51.7 29.9 15:00-15:05 47.7 38.3 18:00-18:05 51.6 37.8 
-09;05-09:10 52.5 36.1 12:05-12:10 ·49:0-· 35.1 15:05-15:10 48.1 OQ /) 18:0S:.:18:10 52.5 39.1 

09,10-09,15 .• 5o._Q___ :::-1s.s.:_~ 12,10-12,1s ·4Eo ...• 31.3 15,10-15,15 5o.o 37.4 __ 13,10-1s,15 50.5 _ _1§2.._ 
09:15-09:20 46.9 33.6 12:15-12:20 53.5 32.7 15:15-15:20 45.4 35.8 18:15-18:20 46.9 39.0 

__ Q2,20,.09:25 45.5 ··:i:i:1 12,20-12:25 48,L 30.3 15:20-15:25 52_3· 37.8 1s,20-18:i5 _..§Q,J __ ...12'L 
__ o9:25-D9:3o _49.6 ___ ;!.1.,Z.. .. B~i-12:3Q_ 2.!.}_ w.2 15:25-15:30 45.8 34.9 18,25-18:30 5QJi_ ~--
09,30-09,35 49.7 34.2 12:30-12:35 <19.2 28.9 15:30-15,35 50.4 36.4 18:30-18:35 50.9 40.9 

_09:35~09'40 __ 1§.2_ ... 1§.,7 12:35-12:40 __ :_§J.0 . 32.4 15:35-15:40 48.4 34.8 18:35-18:40 5L5 40.3 
09:40-09:45 58.4 35.7 12,40-12:45 45.6 30.7 15:40-15:45 51.8 35.2 18:40-18:45 49.3 -·-4()() 
09;45-09:50 ---;i-3:s- -··:i5T 12:45--12:50. 42.7 29.5 15:45-15:50 53.0 35.3.. 18:45-18:50 dA o 41.4 
09:50-09:55 50.6 35.8 12:50-12:55 . 50.8 29.4 15:50-15:55 49.7 36.2 18:50-18:55 49.8 43.6 
09:55-10:00 .46.4- -34.7 12:55-13:00 39.4 30.7 15:55-16:00 49.1 34.9 18:55-19:00. _5_:lJ, __'!ll 

DO NOT COPY PARTIAL OF' THlS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Noise Level For 
Interval Time 5 minutes, dBfAI 

Leq L90 
19:00-19:05 51.4 45.9 
19:05-19:10 49.7 '15.8 
19:10-19:15 53.8 46.4 
19:15-19:20 51.3 45.9 
19:20-19:25 48.6 45.7 
19:25-19:30 5o.5·- 45.1 .. 
19:30-19:35 511 44 .. 3 
19:35-19:40 51.0 44.2 
19:40-19:45 49.2 44.0 
19:45-19:50 47.3 43.4 
19:50-19:55 49.3 44.0 
19:55-20,00 53.0 45.5 
20:00-20:05 51.7 44.5 .. 
20:05-20:10 ·-sT.:r- ---44.0. 
20:10-20:15 51.4 ·-46.6 
20: 15-20:20 51.l 46.4 

-20:20-20:25 50.6 46.2 
20:25-20,30 52.5 ·-46.4 

20:30-20:35 53].- .462 
··-20-::i5-20:40 49.5 45.4 

20:40-20:45 49.4 43.9 
20:45-20:50 50.7 44.2 

... 20:50-20:55 ··47.9··· 44.6. 
-20:55-21:00 45.9 44.6 
2 l ;00-21 :05 46.3 448-
21:05-21:10 56.0 47.0 
21:10-21:15 51.6 ... 452· 
21: 15-21 :20 46.8 45.3 

Environment Research & Technology Company Limited 
25/ 113-114 1'.1oo 6 Soi Chinaket 1, Ngamwongwan Road, 

Toongsonghong, L-iksi, Bangkok l 02 10 
Tel. 0-2954-7745-6 Fax 0-2954-7747 

E•mail : envi@enviresearch.co.tl1 
www.enviresearch.co.th 

ANALYSIS REPORT 
TEAM Consulting Engineering and Management Co., Ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng Kum, Bangkok 10230 

lm1n11l1~1yjvhtl~1nu~11n11ii.i'ia111~;iff111nnmJ,nnu,1~ 

~1u«1J1uLJ1m1 1i1,m11fo1nuY11 'iJY\1'1,<LJD, 

Ambient Noise 

IJ~nm'!f~'!fU!i11Ufirll\lHO'll!lJli'!'iJn1'i vilifl 21ii11Ji13J11JU1Jrt'l li1rnmfo1nuv11 rJvt111l'i~UElJ 
' " 

UTM (WGS84) 47P 0733728 E, 1434034 N 

February 15-16, 2016 

Mr.Melikral Somton (Personnel of Environment Research & Technology Co., Lid.) 

Integrating Sound Level Meter Type II, RION Model NL-42 Serial Number 00157458 

NCC097 /2559 

Noise Level For Noise Level For 
Interval Time 5 minutes, dBfAl Interval Time 5 minutes dBfAl Interval Time 

Leo L90 Leq L90 
22:00-22:05 46.6 41.5 01:00-01 :05 '19.1 48.6 04:00-04:05 
22:05-22: 10 50.9 41.4 01:05-01:10 48.9 48.1 04:05-04;10 
22: 10-22: I 5 41.9 40.9 01:10-01:15 46.9 39.4 04:10-04:15 
22: 15-22:20 42.5 41.5 01:15-01:20 49.5 40.9 04:15-04:20 
22:20-22:25 45.4 41.6 01:20-Dl:25 50.2 48.9 04:20-04:25 
22:25-22:30 46.4 41.8 01:25-01 :30 47.3 40.0 04:25-04:30 
22:30-22:35 42.3 41.5 01:30-01:35 43.4 38.2 04:30-04:35 
22:35-22:40 46.7 41.6 01:35-01:40 48.8 39.6 O<f:35-04:40 
22:40-22:45 44.8 41.4 01:40-01:45 49.3 48.3 04:40-{)4:45 
22:45-22:50 41.8 40.9 01:45-01:50 50.2 48.3 04:45-04:50 
22:50-22:55 45.3 40.1 01:50-01:55 44.4 36.4 04:50-04:55 
22:55-23:00 44.6 40.7 01:55-02:00 37.4 35.9 04:55-05:00 
23:00-23:05 41.4 40.5 02:00-{)2:05 42.8 36.4 05:00-05:05 
23:05-23:10 42.8 40.5 02:05-02: 10 46.4 36.7 05:05-05:10 
23: 10-23:15 43.9 40.9 02:10-02:15 45.8 37.8 05:10-05:15 
23:15-23:20 44.0 39.7 02:15-02:20 48.5 47.6 05: 15-{)5:20 .. 
23:20-23:25 40.2 38.2 02:20-{)2:25 48.0 47.4 05:20-05:25 
23:25-23:30 41.0 40.2 02:25-02:30 47.4 46.4 05:25-{)5:30 
23:30-23:35 43.8 40.5 02:30-02:35 48.2 47.4 05:30-05:35 
23:35-23:40 41.6 40.1 02:35-02:40 47.6 47.0 05:35-05:40 
23:40-23:45 42.7 39.3 02:40-02:45 47.3 '16.6 05:40-05:4 5 
23:45-23:50 41.4 39.7 02:45-02:50 47.4 47.0 05:45-05:50 
23:50-23:55 -,is.1· -47T. 02:50-02:55 47.2 46.5 05:50-05:55 
23:55-24:00 49.6 47.2 02:55-{)3:00 47·.3 46.6 05:55-06:00 
00:00-00:05 48.5 47.9 03:00-03:05 48.0 47.5 06:00-06:05 
00:05-{)0: 10 46.2 39.9 03:05-03:10 <16.0 33.8 06:05-06: 10 
00:10-00:15 50.7 48.4 03:10-{)3:15 48.3 47.6 06:10-06:15 
00: 15-00:20 51.5 50.4 03: 15-03:20 48.4 47.4 06: 15-06:20 

Noise Level For 
5 minutes dBfAI 

Leo L90 
45.4 35.7 
45.4 38.6 
46.7 46.4 
49.1 45.7 
46.5 44.9 
46.4 45.6 
50.6 45.9 
49.7 45.2 
45.7 -45.0 
45.8 45.4 
46.0 45.4 
47.6 34.7 
45.9 34.7 
56.6 35.7 
56.7 36.5 
43.3 34.7 
35.8 34.4 
41.1 34.5 
36.5 !-1M-, 39.6 
36.9 35.4 
49.9 35.6 
40.9 35.8 
45.4 36.1 
43.5 36.1 
50.8 37.2 
48.7 37.6 
56.3 38.1 

21 :20-21 :25 47.2 45.6 --00:20-00:25 50.2 47.9 03:20-03:25 46.1 32.5 06:20-06:25 54.8 39.8 
21 :25-21 :30 51.'.i' 
21 :30-21 :35 49.0 .. 
21:35-21:40 51.2 

···2 l :40-21 :45 46.4 -
21 :45-21 :50 46.8 
21:50-21:55 45.9 
21 :55-22:00 44.2 

45.0 00:25-00:30 48.2 46.8 03:25-03:30 41.7 33.1 06:25-06:30 
45.1 00:30-00:35 49.2 ·-;ii:~-- 03:30-03:35 48.1 47.1 06:30-06:35 
46.0 00:35-{)0:40 50.7 49.9 03:35-03:40 48.8 47.7 06:35-06:40 
45.3 00:40-00:45 48.3 47.2 03:40-03:45 53.9 48.2 06:40-06:45 
43.2 00:45-00:50 49.7 48.3 ···03:45-03:50 ss:1· 33.5 06:45-{)6:50 
43.3 00:50-00,55 49.8- -:19~i- 03:50-03:55 35.2 34.2 06:50-06:55 
42.4 00:55-01 :00 49.6 48.9 03:55-04:00 37.0 34.l 06:55-07:00 

DO NOT COPY PARTIAL OF' THIS ANALYSIS REPORT WJTHOUT OF'FICIAL APPROVAL 
REPORT ANALl'SIS REViERS TO SUBMITTED SAMPLE (SJ ONLY 
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51.0 39.7 
50.1 40.5 
48.4 40.4 
49.8 <10.6 
56.0 41.3 
56.8 41.6 
51.5 ---4T."4 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Environment Research & Tedmology Company Limited 
2 5 / l 1 3 - 1 1 4 l\foo 6 Soi Chinaket 1, Ngamwongwan Road, 

Toougsonghong, Laksi, Bangkok 1 021 0 
Tel. 0-2954-7745-6 Fa'\'. 0-295'1 - 774 7 

E-mail : eu\'i@)enviresearch.co.th 
www.enviresl!arch.co. U1 

ANALYSIS REPORT 
TEAM Consulting Engineering and Management Co., Ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng !<um, Bangkok 10230 

lm,m1l1,'lw-rl1iJ~·1nrrG1,'i1l1~1l~a11r~,1a111m111iJR1nrr<il, 

~1uRmrnn,1·n o·nnoiJ,nnu,i~ im-\'mauu, 

Ambient Noise 

u'h111l'.i11J'.i1\lY1111flm11it!l'!l!lvTR1~m1 mi~ 2 ohm1an1JLJ1'1'i'l11hrmnJi11mrv1~ 'il~l'l1v11tuo~ ' . 
UTM (WGS84) 47P 0733728 E, 1434034 N 

February 16, 2016 

Mr.Melikrai Somlon (Personnel of Environment Researcl1 & Technology Co., Ltd.) 

Integrating Sound Level Meter Type II, RION Model NL-42 Serial Number 00157458 

NCC097/2559 

Noise Level For I I Noise Level For Noise Level For Noise Level For 
Interval Time I 5 minutes, dB{~ Interval Time 5 minutes, dB A Interval Time 5 minutes dB A Interval Time 5 minutes dB A 

Leq I L90 Leq L90 Leq L90 Leq L90 
07:00-07:05 59.1 f 43.2 10:00-10:05 ·43 q 33.9 13:00--13:05 I 49.5 39.2 16:00-16:05 T s, 0 10 n 
07:05-07:10 54.5 41.1 10:05-10:10 49.7 33.9 13:05--13:10 60.0- 38.9 16:05 16:10 57.6 1R R 

I 07:10-07:15 49.8 41.l 10:10-10:15 S? R 33.0 13:10-13:15 49.6 39.8 16:10-16:15 52.2 41.0 
- 07:15-07:20 --53.S-. 42.6 !0:15-10:20 41 d 32,6 13:15-13:20 44.2 39.1. - 16:15-16:20 47,8 39_4 

07:20 07:25 53.2 - 41.7 10:20-10:25 S.1 S ~ 13:20-13:25 53.9 43.9 16:20-16:25 51.4 38.9 
07:25-07:30 54.6 40,6 10:25-]0:30 48.8 O? R 13:25-13:30 48.6 41.2 16:25-16:30 52.2 39.8 

·-07,30-07,35 ·-s6.9----·:ioT· 10,30-10,35 41. 011 13:30-13,35 51.1 39.5 16,30-16:35 49.4 ·38.6-
··01-::is..:-07,40-· -55.5 ___ --ill·-- 10:35-10:40 S? IS '<4 0 13:35-13:40 46.l ·-3ifs- 16:35-16:40 51.7 37.8 
..... 07:40-07:45 54.3 41:9 -!0:40=i'0:4:r· Sa"' 34.0 13:40 13:45 50.0 41.9 16:40 16:45 Sf)" 38T' 

07~45..:-07:50 / __ §~ 38.7_ 10:45-]0;50.. 41 s 01 0 13:45-13:50 48.1 42.1 16:45--16:50 50.4 37.6 
07:50-07:55 _ _1 §~,5 ___ 39.5 10:50--10:55 4/S q '" <; 13:50-13:55 50.2 45.2 16:50-16:55 51.2 39.9 
07:55-08,00 r·s4_1-- 39.o 10,55-11,00 4 "" 10, 13:5s-14,oo s2.1 42.9 16:55 11,00 60.1 41.2 
08:00--08:05 55.3 38.9 11:00-11:05 d<Cl 11 R 14:00--14:05 48.8 41.3 17:00--17:05 __ __Q_~.2._I 40.0 

-· 08:05-08:10 50.9 36.9 11-ns-11,10 47.2 sq,; 14:05-14:10 48.7 41.7 17:05 17:10 56.6 1~-;;-::;s 
08:J0-08:15 53.5 17.7 11:10-11:15 4/S 1 0 1 A 14:10-14:15 47.7 39.5 17:10-17:15 56&_ _ _! 40.2 
08:15-08:20 49.2 36.5 11:15-11:20 4Q4 °19 14:15-14:20 S4S 41.7 17:15-17:20 53.3 1·--417-

-::08:20-08:25 54,2 -1 .. .TI.2 .... 11:20-11:25 48 <s q4" 14:20-14:25 57.8 45.9 17:20 17:25 52.8 41.1 
08:25-08:30 51.0 38.8 _ 11:25-11:30 57.3 1R 1 14:25--14:30 60.3 52.l 17:25-17:30 51.8 _l_i_LL 
08:30-08:35 48.9 36.2 11:30-11:35 49,5 OSd 14:30--14:35 60,5 55,8 17:30-17:35 66.Q 4? 0 
08:35-08:40 49.2 '35_3- 11:35-11:40 .. _ 44.4 32.9 14:35-14:40 67.8 ·64.9 - 17:35-17:40 50.7 4? ri 

-·-08:40--08:45 44.6 34.5 11,40--11,45 :ia::f 35.1 14,40--14,45 67~- 66.o- 11,40-11:45 54.3 41.9 
:::•8:45--08:50 46.6 ... 35.2 11:45-11:50. 54.3 .....]3.3 ___ ~45--l..-t!'5_Q_~_&:ui.__ 17:45--17:50 52.0 --42:5°-

08:50-08:55 47.2 35.8 11:50--11:55 51.3 34.5 14:50-14:55 60.2 55.0 17:50--17:55 50.7 42.l 
__ 08:55-09:oo 4§2.__ .•. ::!~'.I.... .J.L§§::_!1,QQ. ____ §1:-0::: _1_12.__ 14:55-15:oo 54.8 51.9 17:55-18:oo §Q.l __ ~U __ 
__ Q2iQQ::Q2Jll.. _13.5 ____ ~'.1.JL. 12:00--12:05 ___ §(UL _ _12.5 ___ 15:00-15:05 56.5 _ 51,2 1s:oo-18:05 52.5 40.6 

1

_09:05-09:10 __ 45.3_ 33.5 ____ _12:05--12:10 45.7 31.9 15:05-15:10 53.7 42.6 18:05-18:10 50.2 41.3 
09.10--09.15 46.5 34.4 12.10--12.15 56.1 33.9 15.10-15.15 47.9 39.4 18.10--18.15 50.l 41.6 
09,15-09,20 42.9 .. '54:s-- 12,1s-12,20 5o.9 34.o 15,1s-15,20 49.7 39.o 18,15-18,20 48.8 -40:S .. 
00,20-09,25 °48.8-. 35.5. 12:20--12:25 49.4 33.0 15:20-15:25 50.4 38.1 18:20-18:25 49.3 41.9 

io9:25-09:3o 48.5 .3'i':9 ... 12:25-12,30 . 52,7....._~_ 15:25-15:30 __ _____§Q_,L 38.4 18:25--18:30 __ 51.5 41.6 
09.30-09.35 SO.I 36.6 12.30--12.35 49.5 15.30-15.35 50.6 38.4 18.30-18.35 50.8 42.0 I 
09:35-09:40 s2:2·- -- 38.3.. 12_:35-12:40 ___ 4_9.6- 34. l 15:35-15:40 53.0 37.7 18:35--18:40 50.6 42:S-
09:40-09:'15 48 'I 36.6 12:40--12:45 46.5 38.4 15:40--15:45 58.1 40.4 18:40-18:45 51.6 42.9 
09:45-09:50 44.9 36.1 12:45--12:5• -43:9-- 39.8 15:45-15:50 47.7 37.4 18:45-18:50 4fi 4 4-22· 
09:50-09:55 ---;;;;·;;-- 36.9 12:50--12:55 49.4 39.6 15:50-15:55 62.2 38.2 18:50-18:55 50.7 44.2 
09:55--10:00 47.1 . -35.0-- 12:55-13:00 46:3- 40.3 15:55-16:00 47.1 38.2 18:55-19:00 53.1 '16.2 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Noise Level For 
Interval Time 5 minutes, dBIAl 

Leo L90 
19:00-19:05 56.8 46.5 . -
19:05-19: 10 55.6 46.7 

"Tg,10-·19,15 --{k-~- 45.5 
-·19:15-19:20 45.4 

19:20-19:25 57 l 44.6 
19:25-19:30 58.1 44,3 
19:30-19:35 54.6 44.4 
19:35-19:40 48.8 43.7 
19:40-19:45 -* 44.0 
19:45-19:50 ·- 44.1 

19:50-19:55 60.0 43.2 
· 19:55-20:00 --58.6 42.9 
20:00-20:05 62~3- 44.8 
20:05-20: 10 ·-6i3-- "53--:-f-
20:10-20:15 62:1- -52:2· ... 
20: 15-20:20 60:s-- 4S3 

~20:2·0-20:25 65.l 51.4 
20:25-20:30 63.5 42.8 -
20:30-20:35 62.7 47.2 
20:35-20:40 Sfi 6 41 0 
20:40-20:45 57.8 4? n 

·-
20:45-20:50 53.6 ,12 1 

·20:50-20:55 ss 4 41.7 -· 
20:55-21:00 55.2 40 7 

21 :00-21 :05 58.8 412 .. -•-• 

21:05-21: 10 58.7 ,19_ R 

21:10-21:15 - 60-:-6 43.0 
"21: 15-21 :20 63.6 42.2 --

21 :20-21 :25 58.2 41.5 
21 :25-21 :30 62.3 41.3 
21:30-21:35 60.9 41.8 

"·21 :35-21 :40 62.1 41.7 
21:40-21:45 53.8 41.3 
21:45-21:50 53.9 47.4 .. 
21:50-21:55 59.4 49.1 

·- . 
21:55-22:00 57.0 48.9 

Envixonment Rese<u-ch & Teclmolof:,')' Company Limited 
25/ 1 1 3- 1 14 Moo 6 Soi Chiuakct 1, Ngamwongwan Road, 

Toongsonghong, Laksi, Bangkok 1 021 0 
Tel. 0-2954-7745-6 Fa.x 0-2954-7747 

E-mail : envi@enviresearcb.co.th 
www.cnviresearch.co.th 

ANALYSIS REPORT 
TEAM Consulting Engineering and Managemeot Co., Ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng l<um, Bangkok 10230 

lm"m~l 1, 11!1'11iJc11nu,1, h til ~ n11l~~n7\'I nnmJ.nrnr,i" 

~1uc1~11JLJ1"W1 ii1mmJ~1mr~" i"111m~mH 

Ambient Noise 

1J~l'llll'l/~l'.i1\\Y11i.flm11i'.to'!J0'1Ll'l1'1011 ii~~ 2 oi11Jilill11JU1~111 !i11110tl111m1.i~ 'il~\11vl1tUO~ 

UTM (WGS84) 47P 0733728 E, 1434034 N 

February 16-17, 2016 

Mr.Melil<rai Somlon (Personnel of Environment Research & Technology Co., Ltd.) 

Integrating Sound Level Meler Type II, RION Model NL-42 Serial Number 00157458 

NCC097/2559 

Noise Level For Noise Level For 
Interval Time 5 minutes dB(Al Interval Time 5 minutes, dB(Al Interval Time 

Lea L90 Leo L90 
22:00--22:05 58.6 42.1 01:00--01:05 63.5 40.9 04:00-04:05 
22:05-22: 10 60.8 41.5 01:05-01:10 58.9 40.4 04:05-04: l 0 
22:10--22: 15 61.9 41.3 01:10-01:15 58.9 40.0 04:10-04:15 ·-· 22:15-22:20 55.8 41.4 01:15-01:20 64.8 41.2 04: 15--04:20 
22:20-22:25 58.5 41.4 01:20--01:25 57.7 40.0 04:20--04:25 
22:25-22:30 /Sn4 41.4 01:25-01 :30 65.1 41.l 04:25--04:30 
22:30--22:35 55.4 41.l 01:30--01:35 60.7 42.2 04:30--04:35 
22:35-22:40 62.:f 41.7 01:35-01 :40 63.5 41.9 04:35-04:40 
22:40--22:45 61.2 40.9 01:40-01:45 65.0 42.6 04:40--04:45 
22:45-22:50 56.5 41.1 01:45-01:50 67.2 55.9 04:45--04:50 ---
22:50--22:55 60.6 41.9 01:50--01:55 66.6 44.2 04:50--04:55 
22:55-23:00 58.9 42.2 01:55-02:00 ms 42.0 04:55-05:00 
23:00--23:05 55.6 41.5 02:00--02:05 65.2 42.3 05:00--05:05 
23:05-23: 10 59.7 41.8 02:05-02: 10 63.1 39.5 05:05--05; 10 

-23:10--23:15 50.3 41.4 02: 10--02:l 5 67.8 41.4 05:10-05:15 
23:15-23:20 58.0 42.1 02:15--02:20 62.7 39.2 05: 15--05:20 
23:20--23:25 59.9 40.9 02:20-02:25 63.'I · 39.3 05:20-05:25 
23:25--23:30 · 61.3 41.1 02:25-02:30 '57.5' 39.6 05:25-05:30 
23:30-23:35 56.3 41.0 02:30--02:35 65.8 39.1 05:30-05:35 
23:35-23:40 62.0 41.3 02:35--02:40 67.1 38.2 05:35-05:40 
23:40--23:45 60.5 41.7 02:40-02:45 66.9 39.7 05:40--05:45 
23:45-23:50 56.8 40.9 02:45-02:50 64.8 37.8 05:45-05:50 .. 
23:50--23:55 46.1 40.7 02:50-02:55 67.2 38.1 05:50--05:55 
23:55-24 :00 58.2 40.4 02:55-03:00 68.1 43.4 05:55-06:00 
00:00-00:05 60.4 39.6 03:00-03:05 64.7 37.6 06:00-06:05 
00:05-00:10 57.1 40.0 03:05--03:10 61.9- 36.4 06:05-06:10 
00:10-=00:15 61.8 40.2 03:10-03:15 63.'I 35.7 06:10--06:15 . 
00:15-00:20 65.4 42.7 03:15-03:20 60.4· 34.4 06:15--06:20 
00:20-00:25 61.9 42.7 03:20-03:25 ·5§:-2· 34.1 06:20--06:25 
00:25-00:30 56.4 40.4 03:25-03:30 64.2 34.0 06:25--06:30 
00:30--00:35 64.7 41.4 03:30--03:35 65.6 35.2 06:30--06:35 
00:35-00:40 610 41.8 03:35-03:40 65.5 qfi? 06:35--06:40 
00:40-00:45 64.9 48.4 03:40-03:45 62.0 36.0 06:40--06:45 
00:45--00:50 59.5 39.8 03:45-03:50 61.9 35.7 06:45--06:50 
00:50--00:55 58.9 39.6 03:50-03:55 64.7 35.8 06:50-06:55 
00:55-01:00 65~5- 51.4" --03:55-04:00 63.8 35.6 06:55-07:00 

Noise Level For 
5 minutes dB(Al 

Lea L90 
63.3 35.0 
59.2 33.6 
65.5 33.7 
66.7 57.9 
62.6 36.9 
65.4 37.5 
63.0 35.5 
64.0 35.7 
62.7 35.2 
62.5 35.6 
59.9 35.1 
60.9 35.8 
61.! 35.6 
62.1 38.2 
58.2 36.6 
63.0 38.4 
47.0 37.6 
53.2 37.l 
44.5 ---36.6--

41.9 36.3 
48.7 36.6 
53.3 38.9 
51.9 48.6 
56.3 --:;s:o-
54.5 38.2 --46.1- 3'i:9" 
50.9 39.9 
54.2 39.7 
49.4 39.0 
49.8 39.3 
47.8 38.7 
51.1 40.8 
58.6 41.7 
55.4 42.3 - -
54.3 41.8 
59.3 43.9 

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT \VJTHOUT OFFICIAL APPROVAL 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Noise Level For 
Interval Time 5 minutes dB(& 

Leo L90 
07:00-07:05 57.1 43.7 
07:05--07:10 59.6 42.9 
07:10--07:15 52.1 42.9 
07: 15--07:20 56.5 44.0 

·-07:20-07,25 S2.3 43.0 
07:25-07:30 57 1 43 1 
07:30-07:35 59 1 41.8 
07:35-07:40 51.7 40.6 
07:40-07:45 57 1 40.7 
07:45-07:50 50.4 39.7 
07:50-07:55 55.3 39:g· --
07:55--08:00 51.1 40.8 -
08:00-08:05 51.4 41.0 
08:05-08: 10 -56.6- 44.5 
08:10-08:15 53.2 42.7. 
08: 15-08:20 56.0 -40.4-
08:20-08:25 52.2 40.7 

·--08:25--08:30 5'.i:3- -·39_7--
--

08:30-08:35 49.l 38.4 
08:35:.08:40 51.8 39 1 
08:40-08:45 53.5 39.7 --
08:45-08:50 57.8 40.0 
08:50-08:55 57.1 38.3 
08:55-09:00 53.1 183 
09:00-09:05 53.l SR S 

09:05-09:10 48.2 39.1 
09: 10-09: 15 52.6 

37.8 ___ 

09:15-09:20 49.6 38.9 
09:20-09:25 45.7 37.6 --
09:25-09:30 . 46.1 -38.6 
09:30-09:35 47.6-- 39.1-

-
09:35--09:40 ·-49:5·· -59.3-
09:40-09:45 50.6 43.0 .. 
09:45-09:50 52·.6 44 Q 

-·09:50-09:55·- 49.7- -*-... 09:55-10:00 --m-

En\'ironment Research & Technology Company Limited 
25/ 1,13-1 14 !-.loo 6 Soi Chinaket 1, Ngmnwongwan Road 1 

Toongsonghong, Laksi, Bangkok 1 021 0 
Tc!. 0-2954-7745-6 F.L': 0-2954-7747 

E-rnail : envi@ienvfresearch.co.th 
\\'\VW.enviresearch.co.th 

ANALYSIS REPORT 
TEAM Consulting Engineering and Management Co., Ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng Kum, Bangkok 10230 

hmm,11JLYlvh1.hnrnl,1,1h~ll~fl111~v1fi1\'\nmJtl,nm1v1J 

,humrnJLJ7Jll, ii1tm1tl,nrntv1J irn1m<tJuJ 

Ambient Noise 

u'i11rn.,iai'lllllil,\\'111'1t'\1\'lt!'ll!lJIR,Jn1, mjfi 2 lii1munuEJ1Jw, ti,mol.l,nnnl'IJ ,1Jvi1111,suoJ 

UTM (WGS84) 47P 0733728 E, 1434034 N 

February 17, 2016 

Mr.Melikrai Somton (Personnel of Environment Research & Technology Co., ltd.) 

Integrating Sound Level Meter Type II, RION Model NL-42 Serial Number 00157458 

NCC097 /2559 

Noise Level For Noise Level For 
Interval Time 5 minutes dBIAl Interval Time 5 minutes dB/Al Interval Time 

Leo L90 Len L90 
10:00-10:05 47.2 41.4 13:00-13:05 55.2 35.8 16:00-16:05 
10:05-10:10-- -·49:s·- 42.2 13:05-13: 10 50.9 38.4 16:05-16: 10 
10:!0-!0:15_ 48.3 43.4 13:10-13:15 51.6 35.6 16:10-16:15 
10:15-10:20 51.2 41.8 13:15-13:20 59.3 34.7 16:15-16:20 
10:20-10:25 57':5- --42:ti 13:20-13:25 50.3 35.7 16:20-16:25 

--10:25-10:30 --645 39.8 13:25-13:30 52.0 Ohl 16:25-16:30 
10:30-10:35 "51-:6- 41.8 13:30-13:35 47.2 37.6 16:30-16:35 
10:35-10:40- -44.9-- 37.6 13:35-13:40 47.6 35.4 16:35-16:40 
10:40-10:45 44.7 38.9 13:40-13:45 4S R 36.2 16:40-16:45 
10:45-10:50 47.3 - ·3gT- 13:45-13:50 45.5 33.6 16:45-16:50 
10:50-10:55 ---46.8-- ---38.5 13:50-13:55 44 S s.; a 16:50-16:55 
10:55-Jt:iio" - 52.5-- 40.2 13:55-14:00 51.4 S4.! 16:55-17:00 
11:00--11:05 49.5 40.3 14:00-14:05 37.9 Sd 0 17:00-17:05 -
11:05-11:10 46.6 37.2 14:05-14:10 44.6 35.1 17:05-17:10 
11:10-11:15 sn? .1R 1 14:10-14:15 37.6 14 .1 17:10-17:15 
11:15-11:20 4A IS 38.1 14:15-14:20 47.1 37.3 17:15-17:20 
11 :20-1 l :25 '17.S 36.5 14:20-14:25 43.8 34.7 17:20-17:25 
11:25-11:30 49.4 37.9 14:25-14:30 57.9 38.8 17:25-17:30 
11:30-11:35 54.8 36.9 14:30-14:35 49.6 33.9 17:30-17:35 
l 1:3S-1 l :40 ss,; 41.0 14:35-14:40 53.4 33.1 17:35-17:40 
t 1:40-11:'15 50.4 37.8 14:40-14:45 54.9 36.1 17:40-17:45 
! 1•4S-1 !;50 49.3 . 37.4 . 14:45-14:50 57.0 33,2 17:45-17:50 
11:50-11:55 40 7 38.0 14:50-14:55 49.9 33.5 17:50-17:55 
11:55-12:00 56.3 39.2 14:55-15:00 52.3 35.7 17:55-18:00 
12:00-12:05 50.4 38.2 15:00-15:05 40.1 34.3 18:00-18:05 -. 
12:05-12:10 48.8 37.4 15:05-15:10 48.2 35.7 18:05-18:10 
12:10-12:15 48.i- ---37.0 15:10-15:15 48.4 37,3 18:10-18:15 
12:15-12:20 - 43.5" 37.8 15:15-15:20 50.1 37.6 18:15-18:20 
12:20-12:25 --49.0 35.0 15:20-15:25 51.5 37.6 18:20-18:25 
12:25-12:30 -55.4- 36.4 15:25-15:30 46,3 35.2 18:25-18:30 

--12:30-12:35 51.7-- ---37.0- 15:30-15:35 53.7 36.1 18:30-18:35 
12:35--12:40 -36.l -32:s 15:35-15:40 44.2 34.2 18:35-18:40 
12:40-12:45- -41.2· --332- 15:40-15:45 48.4 38.4 18:40-18:45 
12:45-12:50 --45.l 35.5 15:45-15:50 55.5 39.2 18:45-18:50 
12:50-12:55 56.2 04 R 15:50-15:55 49.4 39.2 18:50-18:55 

-- 12:55-13:00 44.9 :l3S 15:55-16:00 51.4 40.2 18:55-19:00 

Noise Level For 
5 minutes dBIAl 

Leo L90 
49.4 36.5 
48.3 -38.8 
52.0 39.3 
53.6 39.6 
62.1 41.6 
58.2 42.2 
51.1 41.2 
51.9 39.0 
54.l 39.7 
51.2 38.5 
49.0 38.6 
55.4 37.9 
53.2 40.2 
50.3 -38.4--

54.4 41.7 
58.0 40.2 
54.l 40.4 
50.5 '40.4 
51.7 39.3 
53.7 38.9 
48.3 38.6 
50.3 38.5 
51.6 38.6 
52.3 39.l 
51.5 39.3 
47.6 39.2 
50.1 "40_2-· 

50.8 41.4 
51.2 41.4 
53.0 39.6 
55.2 43.l 
51.2 42.0 
50.6 42.0 
48.4 41.6 
47.5 41.6 
48.7 44.1 

DO NOT COPY PAR11AL OF' THIS ANALYSIS REPORT WITHOUT OF'FICIAL APPROVAL 
REPOJ,T ANALYSIS REFERS TO SUBMITTED SAMPLE (SJ ONLY 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Noise Level For 
Interv-.tl Time 5 minutes, dBIAI 

Lea L90 
19:00-19:05 52.1 45 1 ... 
19:05-19:10 52.7 46, 
19:10-19:15- --54.!f 47.8 
19:15-19:20 55']·- 55.4 
19:20-19:25 ss, ",J,S 

19:25-19:30 52.8 47.7 
19:30-19:35 S:1? M,C 

-· 
19:35 19:40 S1 4 sn, 

·- 19:40-19:45 52.4 49.4 
19:45-19:50 :1 q 49.9 
19:50-19:55 51.7 40 A 
19:55-20:00 57 f 47 Q 
20:00-20:05 S? 0 47.4 

ln ss 4 41 F. 

20:10-20:15 S14 47 3 
20: 15-20:20 Si,; 47.4 
20:20-20:25 "4 44.3 
20:25-20:30 51i? 4S 0 

C)0:30-20:35 :33.9 AS ,j 

,-· 2,i":"35-20:40 50.1 ,is n 
20:40-20:45 S? S 45.2 
20:45-20:50 sos 4?CJ 
20:50-20:55 ;i 4 42.3 
20:SS-2 l :00 sn 7 41.5 
21 -no-? 1 ·Os 52 7 410 
2!·0S-?1·1n S• o 40.0 
21:10-21:15 47.5 ,10.3 
21:15-21·?0 54.! '10 7 

21:20-21:25 48 n 42.2 
2 l ·?5-2 1 ·30 49.R 42.1 
21:30-21:35 48 4 41 1 

,_21:35-21:40 49 R ~ 
2 l ·40-2 1 :4S 52.5 41.8 

L.'.l l ·45-21 :50 52.1 41.5 
2!•S0-21·SS ,d;, 41.5 
21:55-22:00 48.3 41.1 

Environment Research & Tedmology Company Umited 
25/ 1 13- 1 14 Moo 6 Soi Chinaket 1, Ngamwougwan Road, 

Toongsonghong1 Laksi, Bangkok l 0210 
Tel. 0-2954-7745-6 Fax 0-2954-7747 

E-mail : envi@enviresearch.co.th 
www.cnviresearch.co.th 

ANALYSIS REPORT 
TEAM Consulting Engineering and Management Co., Ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng Kum, Bangkol< 10230 

\m,m1\,,1wi'htlo1nLtv1J'lt11~1L~m11~v1a111n.,1Jtl~1m1v1J 

~1u~1J1uu1J~; 1i1tnutl~1nuv1, i,'Vl1m~uuJ 

Ambient Noise 

u'-inm'J/il'lln.i1niil'lmiio'IIEJJl\'l,Jn1, 'll~fi 2 lii1mrn,uEJ1J1'fi ii1Lnol.l,nmto1J ,1~vi1v11~uo~ 

UTM (WGS84) 47P 0733728 E, 1434034 N 

February 17-18, 2016 

Mr.Metil<rai Sornton (Personnel of Environment Research & Technology Co., Ltd.) 

Integrating Sound Level Meter Type II, RION Model NL-42 Serial Number 00157458 

NCC097/2559 

Noise Level For Noise Level For Noise Level For 
Interval Time 5 minutes, dBIAl Interval Time 5 minutes dBIAl Interval Time 5 minutes dBIAl 

Leo L90 Lea L90 Leo L90 
r,r,.r,r, -...,,.('\~ 46.4 41.2 01:00 01:05 42.5 36.l 04:00--04:05 es o 36.0 
??·ri-,~')?·10 49.4 41.6 01:05-01:10 39A 

_:i6.6 ___ 
0,1:05-04:10 n4 R :ir; 0 

22:l"-??:!5 56.7 41.6 01:10-01:15 48.8 . 35.8 04:10-04:15 64.2 36.4 
22:15 22:20 51.1 ,IA A 01:15-01:20 ?Q? 36.6 04:15 04:20 62.3 :165 --· 
22:20-22:25 55.9 41.0 01:20-01:25 40 1 37.1 04:20-04:25 61.5 '"? 
22:25-22:30 44.6 di) 4 01:25 01:30 SQ 4 38.0 04:25-04:30 64.7 35.8 
22:30 22:35 59.3 40.6 01•Sf\..1)1•:1S MC7 37.5 04:30-04:35 55.0 35.4 

···22:35=22,40 56.3 40.2 -01 ·:1S-/11 •40 SR 8 40.9 04:35-04:40 62.6 36.8 
22:40-22:45 43.5 41.0 01:40-01 :45 38.7 36.6 04:40-04:45 ,;4 0 35.8 
22:45-22:50 47.7 40.5 01:45 01:50 40.5 37.5 04:45--04:50 F,F,I) ?fS? 

22:50-22:55 56.l 40.7 01:50-01:55 41.1 37.6 04:50-04:55 59.0 35.4 
22:55-23:00 43.l 40.3 01 :55-02:00 39.9 31:1- 04:55--05:00 58.6 35.8 
23 :00-23 :05 44.1 --39.8 02:00-02:05 40.4 36.8 05:00-05:05 38.2 35.6 
23:05-23: 10 58.0 39.1 02:05-02:10 59.5 36.9 05:05-05:10 62.3 36.0 
23:10-23:15 60.0 38.9 02:10-02:15 54,7 37.1 05:10-05:15 44.6 17 5 
23: 15-23:20 51.8 38.1 02: 15-02:20 57.5 36.3 05: 15--05:20 49.4 37.6 
23:20-23:25 58.3 35.8 02:20-02:25 47.8 36.0 - 05:20--05:25 43.5 37.3 
23:25-23:30 48.9 35.3 02:25 02:30 42.2 35.9 05:25-05:30 55.8 i-~l 23:30-23:35 57.3 35.6 02:30-02:35 SR 0 35.5 05:30 05:35 ·--:j°s~s---
23:35-23:40 44.3 35.6 02:35-02:40 4S A 35.9 05:35-05:40 SA e 37.2 
23:40-23:45 61.0 37.4 02:40-02:45 62.4 35.8 05:<10-05:45 40.4 :17.0 
23:45-23:50 51.4 35.0 02:45--02:50 F,I) 4 35.8 05:45-05:50 51.8 37.5 
23:50-23:55 53.7 34.5 02:50--02:55 /S.1 Ii 34.6 05:50--05:55 52.0 1R 4 

23:55 24:00 41.9 34.9 02:55 03:00 SA Q •u; F. 05:55-06:00 51.3 SQ 4 

00:00-00:05 41.5 34.5 03:00--03:05 60.3 36.1 06:00-06:05 43.1 18 7 
00:05--00: 10 43.5 34.2 03:05-03: 10 61.7 36.2 06:05-06: 10 49.7 SQ g 

00:10-00:15 35.6 34.4 03:10--03:15 SQ 4 36.8 --06:10-06:15 47.4 39.2 
00:15--00:20 37.0 35.2 03:15 03:20 c.n s 36.5 06: 15--06:20 44.8 39.0 
00:20-00:25 50.5 35.7 03:20-03:25 59.9 36.3 06:20--06:25 Sn 4 41.2 
00:25-00:30 36.5 35.l 03:25-03:30 61.9 36.l 06:25-06:30 50.4 39.7 --00:30--00:35 39.7 35.0 03:30-03:35 57.6 35.9 06:30--06:35 49.8 40.6 
00:35--00:40 43.3 34.8 03:35--03:40 liS Ii 1/S Ii 06:35-06:40 53.0 4n A 
00:40 00:45 48.8 34.8 03:40-03:45 ,;4 n s,;,; 06:40 06:45 50.8 41.1 
00:45-00:50 40.3 35.0 03:45-03:50 F.? 1 SF. d 06:45--06:50 57.2 42 5 
00:50 00:55 38.1 35.6 03:50 03:55 65.9 38.7 06:50--06:55 55.9 42.9 
00:55--01:00 58.6 35.5 03:55-04:00 65.0 37.6 06:55 07:00 53.4 44.0 

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL 
REPORT ANAL YS/S REFERS TO SUBMITTED SAlv/PLE /SJ ONLY 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Environment Research & Technology Company Limlte<l 
25/ 1 1 3- 1 14 Moo 6 Soi Chinaket 1, Ngamwonb"''an Ro-1d, 

Toongsonghong, Laksi, Bangkok l 021 0 
Tel. 0-2954-7745-6 Fa .. x 0-2954-7747 

£.mail : euvi@lenviresearch.co.th 
www.enviresearch.co.th 

ANALYSIS REPORT 
TEAM Consulting Engineering and Management Co., ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng Kum, Bangkok 10230 

lr11,1111 l 1, 'l Yii'hu,nn LLvi< 1,L ii11 ~~111qv1,n11mrniJ"1nLLLil, 

vi11minuu1,111 !i1Lm1L1"1rnLv1, i,111m~uo, 

Ambient Noise 

u'll'lm,i~'!il1~1i.ti.rl'lliim10J T~n~m, '11~~ 2 11h1rnmum~r11 01lnElUil'lnLl\1JJ ll~'l11\11,~!IEM 

UTM (WGS84) 47P 0733728 E, 1434034 N 

February 18, 2016 

Mr.Metikrai Somton (Personnel of Environment Research & Technology Co., Ltd.) 

Integrating Sound Level Meter Type II, RION Model Nl-42 Serial Number 00157458 

NCC097 /2559 

Noise Level For Noise Level For Noise Level For Noise Level For 
Interval Time 5 minutes dBfAI Interval Time 5 minut':!t.~ Interval Time 5 minutes dB/Al Interval Time 5 minutes, dB/Al 

Lea L90 ~ L90 Lea L90 Lea ~ 
07:00-07:05 57.8 43.2 10:00-10:05 49.6 35.0 13:00-13:05 44.4 35.2 16:00-16:05 53.8 38.2 
07:05-07:10 56.9 42.9 10:05-10:10 -54.0 36.5 13:05-13:10 51.6 34.2 16:05-16:10 57.7 37.8 
01,10.01:15 ·-·si-::i- ··41.4 .. ···10:10-10:15 · ·53.8 ... ··35.8 13:10-13:15 49.3 353-· 16:10-16:15 52.5 36.7 
07:15-07:20 53.8 42.0 10:15-10:20 . 53.7. 35.2 13:15-13:20 46.4 -·33.0 16:15-16:20 48.5 36.9 
07:20-07:25 54.9 42.7 -··10:20-10:25 ··-41.[·-. 36 .. 1 13:20-13:25 49.7 35.7 16:20-16:25 47.7 35.0 I 
01:25-07:30 ···55.9 42.8 10:25-10:30 49.3 35.3 13:25-13:30 51.7 ·37.4 ·· 16:25-16:30 50.2 36.2 1 

.21:30-01:35 .... !!?2..... 43.7 10:30-10:35 . 54.6 35.5 13:30-13:35 43.9 .....l'LL. 16:30-16:35 49.6 .E&..I 
07:35-07:40 51.7 42.8 10:35-10:40 50.8 37.8 13:35-13:40 47.4 34.4 16:35-16:40 54.6 37.6 

_·· 07:40-07:45 .. -··s3:1·· 42.6 10:40-10:45 56.3 38.8 13:40-13:45 44.4 33.7 16:40-16:45 52.8 38.5 
07:45--07:50··-··ss.1- ·:12.7 10:45-·10·:w ·-48.0 37.7 13:45-13:50 45.4 32.2 16:45-16:50 49.3 35.7 
07:50-07:55 57.0. 40 2 10:50-10:55 SO.l 38 0 13:50-13:55 45.1 30.2 16:50-16:55 51.9 36.5 
07:55-08:00 61.3 41.3 10:55-11:00 4()? 39.5 13:55-14:00 48.3 32.0 16:55-17:00 52.4 38.1 
08:00-08:05 -TG:2 39.3 11:00-11:05 4.s o 39.6 14:00-14,05 54.9 32.4· 11:00-11:05 60.6 39.7 
08:05-08:10 57.0 39.3 11:05-11:10 SO.O 37.3 14:05-14:10 47.2 32.1 17:05-17:10 54.4 41.2 
08:10-08:15 .Sd q SC)? lJ:10-11:15 42.4 ... 37.3 14:10-14:15 47.3 31.4 17:10-17:15 58.6 42.8 
08:15 08:20 49.5 38.l ll lS-11•?11 58.7 36.0 14:15-14:20 53.1 30.8 17:15-17:20 50.5 37.5 
08:20-08:25 S? 3 37.8 11:20-11:25 58.7 ... 34.6 14:20-14:25- -·53:g-· -32.1. 17:20-17:25 57.2 37.3 

.. "§fj_[:ijf;,iQ::.L.~~L. SQQ 11:25-11:30 1-46~9- ·-37:5-· 14:25-14:30 _i2.j __ _ _'.33.7 • __ l 7:25-17:3Q. .. _.§.§'2.._ -~~ 
08:30-08:35 I 49.8 36.3 11-sn.11:35 sos 36.7 14:30-14:35 46.8 33.5 17:30 17:35 58.8 38.6 
08:35-08:40 48.7 36.9 l l•:<c,-11:40 51.7 35 8 14:35-14:40 47.4 37.0 17:35-17:40 53.4 38.1 
08:40-08:45 49.9···· 35.8 11:40-11:45 42.1 S4 0 14:40-14:45 46.7 3:fJ··· 17:40-17:45 50.2 37.l 
08:45-08:50 45.5 35.4 11:45-11:50 46.0 35.6 14:45-14:50 45.4 34.2 17:<15-17:50 54.0 38.8 
08:50-08:55 54.9- -·35.2 11:50-11:55 52.8 --38~4-· 14:50-M:55 50.6 35.3 17:50-17:55 52.3 39.9 
os,55~oii,oo ... -·si:s-· 36.4 11:55-12,00 -ss:s·· · 34.6 14:55-1s,oo 46.8 32.0 11,5s-18,oo 58.7 39.5 
09:00-09:05 50.6 35.5. 12:00-12:05 50.8 . 33.8 15:00-15:05 50.1 31.2 18:00-18:05 47.8 38.3 

•· 09:05-09:lo .~2.J'.. 36.1 · 12:05-12:10 · 50.1:_:· __ }6.5 15:05-15:10 42.8 30.6 18:os-18:10 53.2 ~Q_ 
09:10-09:15 53.6 qq S 12:10-12:15 46.2 35.7 15:10-15:15 44.2 30.2 18:10-18:15 50.1 39.8 
09,15.09,20 53.2 37.6 12,15-12,20 ···s1.2-· 35.6 15,15-15,20 49.5 33.4 18,1s-18,20 57.9 43.5 

··09:20-09:25 53.8 34.7 12:20-12:25 ·-41.8-· -32.9 15:20-15:25 48.4 35.3 18:20-18:25 53.5 51.7 
.. 09:25-09:30 45.4 32.9 l'.l:25-12:30 53:::i- 33 2 15:25-15:30 45.6 35.3 18:25-18:30 48.4 40.6 
···09,30-09:35 ...iu. ... 32.1r·· ... 12,30-12,35 53.o ~?" 15,30-15:35 48.3 37.9 18:30-18:35 56.o ....'!2&... 

09:35-09:40 48.9 32.4 12:35-12:40 48.9 3,1.3 15:35-15:40 48.7 35.5 18:35-18:40 61.8 40.4 
09:40-09:45 46.4 -37.0 12:<10-12:45 45.2 34.9 15:40-15:45 47.9 38.3 18:40-18:45 58.7 40.4 
09:45-09:50 52.4 35.6 1 ?·<15-12:5U -c;--;,;;:··· 33.7 15:<15-15:50 52.3 ·35;2 18:45-18:50 50.4 41.3 

.09:50-09:55 43.4 32.8 i0•Sn.12:55 49.3 31.3 15:50-15:55 42.5 35.9 18:50-18:55 51.5 44.0 
09:55-10:00 56.3 34.4 12:55-13:00 45.1 34-.7 15:55-16:00 52.0 36.l 18:55-19:00 52.3 47.2 

j 
(Ms.Supawan Suwannapa) 

Analyst No.1-099-ii-4850 

( 

\ i,1m1,, 
· (Ms.Panicha Promchai) 

Lab. Supervisor No.1-099-Yl-2414 

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT \VJTHOUT OFFICIAL APPROVAL 
REPORT ANAL YS/S RH:F'E.'RS TO SUBM11TED SAMPLE (SJ ONLY 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Interval Time 

19:00 - 20:00 
20:00 - 21 :00 

•• ❖--~-

21 :00 - 22:00 , ...••.. 
22:00 - 23:00 

--❖-

-❖--

23:00 - 24:00 
. ... 00:00 - 01:00 

--❖- --··-~ 
01 :00 - 02:00 
02:00 - 03:00 
03:00 - 04:00 ~-
04:00 - 05:00 
05:00 - 06:00 -----
06:00 - 07:00 
07:00 - 08:00 

---08:00 - 09:00 
09:00 - 10:00 

❖------

10:00 - 11:00 
11:00- 12:00 

❖- --·-

12:00 - 13:00 --·-
13:00 - 14:00 ·----·--
l'f:00- 15:00 
15:00 - 16:00 

- . 16:00 - 17:00 
. . 17:00 - 18:00 

18:00 - 19:00 
24 Hours Measurement 

Standard 1' 

Ldn 

Enviro11ment Research & Technology Company Limited 
25/ 11 3-1 1 <l I\foo 6 Soi Chiual:;et 1, Ngamwongwan Road

1 

Toongsonghong, Laksi, Bangkok 10210 
Tel. 0-295tl-7745-6 Fa:i.: 0-2954-7747 

E-mail: envi@1enviresearch.co.1b 
www.envirescarcb.co.th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng !<um, Bangkok '10230 

lmJn11t1J'l1liih1Ja1n1L'1l,h1fi11~ft1u~v1"1VinniJL1"1m1'ilJ 

,i1umn1JLJ1Jfj1 ii1Lnui.l"1mL'ilJ iJ111m~LJDJ 

Ambient Noise 

u'l11n,,i~'llHtK1"ti.rl\lUO'llEl~1A1~n,1 '11~~ 2 oi11.rnmu!l1J111 ii1Ln01.hnnit\11~ 'ij~\'J11il1~!lEJJ 

UTM (WGS84) 47P 0733728 E, 1434034 N 

February 13-14, 2016 

Mr.Metil<rai Somton (Personnel of Environment Research & Technology Co., Ltd.) 

Integrating Sound Level Meter Type II, RION Model NL-42 Serial Number 00157458 

NCC098/2559 

Noise Level, dBJA) 
Lea Lmax LS Ll0 LS0 
53.0 74.8 57.2 54.8 49.5 
57.2 87.8 59.4 58.7 49.2 
51.7 78.7 54.0 52.6 44.3 
48.5 71.5 52.2 49.3 45.5 
46.6 65.7 50.7 47.5 44.0 
43.1 64.l 49.2 46.3 37.4 
42.4 77.6 44.7 43.0 37.0 
38.0 55.0 40.0 ·---39.2 37.3 
42.4 70.4 43.9 43.0 35.0 
40.0 68.1 42.3 41.0 35.2 
41.l 69.1 44.7 41.3 36.7 
47.1 68.3 53.4 49.7 41.1 
52.5 77.7 58.2 54.4 42.0 
50.5 72.3 57.2 53.3 41.2 
49.9 76.4 56.0 51.3 38.5 
49.4 71.4 56.2 52.5 41.0 
56.6 81.8 64.0 58.2 43.7 
48.9 71.8 55.5 50.6 39.4 
47.3 68.5 54.2 48.8 39.2 
51.5 81.4 54.4 52.1 43.5 
49.3 78.2 54.3 51.1 44.3 
55.8 84.8 61.4 57.7 48.3 
52.8 80.5 58.3 55.5 45.8 
53.3 77.2 58.7 55.9 47.6 
51.2 87,8 56.5 53.l 44,0 
70 115 

53.6 

L90 
47.4 
47.4 
42.9 
44.0 
42.9 
3S h 

35.8 
36.3 
34.0 
3,1.2 
35.3 
38.2 
39.1 
36.4 
34.1 
35.7 
~(i 1 
J5., 
35.2 
39.7 
40.4 
44.7 
41.2 
43.7 
41.2 

Remnrh: 11 Noufication of National Environmental Board, No.15, 8.E.2540 (1997) under U1e Enha11cement aud Conservation of National Environmental Quality Act 
B.E.2535 (1992), published in the Royal Government Gazette No.11•1 Part 270 dated April 3, B.E.25•!0 (1997), 

(Ms.Supawan Suwannapa) 

Analyst No.1-099-'il-4850 

J '- l\111 
(Ms.Panicha Promchai) 

Lab. Supervisor No.1-099-1'1-2414 

DO NOT COPY PARTIAL OF' THIS ANALYSIS REPORT \V/1'HOUT OFFICIAL APPROVAL 
REPORT ANALYSIS REFERS TO SUBMITTED SAMPLE (SJ ONLY 
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Customer Name 

Address 

Project Name 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Interval Time 

Environment Research & Technology Company Lim.ited 
2 5 / 1 1 3- 1 14 Moo 6 Soi Chinaltet 1, Ngmnwongwan Road, 

Toongsonghong, Laksi, Bangkok 10210 
Tel. 0-2954-7745-6 Fax 0-2954-7747 

E-mail : envi@Jcnvfrcsearch.co.th 
www.enviresearch.co.th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., Ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng l<um, Bangkok 10230 

Tm,m1 T ,-, '\;~111i.Jn1nM1, 1 it vfll fift1\t~<ilftl-nnni1tln1nu<il, 

;i1ut1inuu1m1 rl1lrmi.lt11nu<il, i,"n1<il1<LJiN 

Ambient Noise 

u~nrn'lai!fttlll11,1,fl,m1ilo110,fa1,n1111~fl 2 .i1munuu1,'i'l1 01lnotl,nml1ii, i,Wllil1~!Jo, 

UTM (WGS84) 47P 0733728 E, 1434034 N 

February 14-15, 2016 

Mr.Metikrai Sornton (Personnel of Environment Research & Technology Co., Lid.) 

Integrating Souncl Level Meter Type II, RION Model NL-42 Serial Number 00157458 

NCC098/2559 

Noise Level, dB(A) 
Leq I Lmax I L5 I LlO L50 L90 

19:00-20:00 57,0 54.7 49.0 46,7 
20:00 21:00 56,7 ~ ~·- 46,7 
21,0O-=·22,oo 63.9 61.4 48,9 ~ 

48,1 67.9 
--~~~~~-----~47~_-4 . 67.0 

~- ---44.7 

45,5 -~ 
. ~-~=- 45~ 

""--"-=~--·-·,__~~--,-·-~=--i---~~--, ---"5-"-L'c'4--f----'--"=-
42.2 O~ A 

41.2 ~ 
4n 6 37.4 
J/.U 

--~ 

- ~::=E.._. __ 35.4 ~ ~- . 34,0 

I ,lt")'7 

I ~; ~ 
17 7 ~ 

-~ 

40.7 
~· ...... 37.4 
~-- -- 35.3 
40,0 34.7 
16 5 31.4 
J0.8- ·--·- 3 L2 

~~ 
372-· 

~ 
37.0 

·-----· 54_ 1 I :~ ~ ~ ,v.v --41.2 
24 Hours Measurement 

Standard ti 
51.2 I 84.4 I 57.2 I 53.9 
70 115 

43.7 I 40.8 

Ldn 55.0 
Re murk : 11 Notification of National Environmental BoUid, No, 15, B.E.2540 ( 1997) under the Enhancement and Conservation of National Environmental Quality Act 

8.E.2535 (1992), published in lhe Royal Government Gazette No.l 14 Pa1·t 27D dated April 3, 8.8.2540 (1997). 

j// \.. 
(Ms.Supawan Suwannapa) 

Analyst No_ 1.Q99·'il-4850 

\ . . \'.,n,t.C" 
(Ms.Panicha Promchai) 

Lab. Supervisor No.1-099-fl-241,\ 

DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROV1V, 
REPORT ANALYSIS REFERS TO SUBMITJ'ED SAMPLE /SJ ONLY 
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Environment R<.!st:nrch & Tecluwlogy Company Ltmited 
25/ 113-114 hfoo 6 Soi Chinaket 1, Ngamwongwan Ron<l, 

Toongsonghong, Laksi, Bangkok 1021 0 
Tel. 0-2954-7745-6 Fax 0-2954-7747 

E-mail : cuvi@1enviresearcb.co.th 
www.enviresearch.co. th 

Customer Name 

Address 

Project Name 

ANALYSIS REPORT 

TEAM Consulling Engineering and Management Co., Lid. 

151 Nuan Chan Road, Nuan Chan, Bueng Kum, Bangkok 10230 

T,mn11l11'lvh"htl"11nn111111~11fin111~11cr1-nrnrntl,nrnl<il, 

vi1u11:nuu1w,1 1i1lm1i.J,nnu111 'i11\\1Yn<uu, 

Ambient Noise 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

u'll'ln.71:11t1i.v11"fll'lll'lUD'ilil~lR11n111'l~~ 2 .i1u.i3-J1U~1J'i'l1 011n0ila'lnlllilJ iJ\1"llil1~!J0J 

UTM (WGS84) 47P 0733728 E, 1434034 N 

February 15-16, 2016 

Mr.Metikrai Somton (Personnel of Environment Research & Technology Co., Ltd.) 

Integrating Sound Level Meter Type II, RION Model NL-42 Serial Number 00157458 

NCC098/2559 

Interval Time Noise Level 
Leq __ _/ Lmax I L5 

d~ 
LlO I LSD 

------··· ·I· .. --- ·····''-"""·--·····I -------==-·· .. --l------''_§".5, __ +-/ ----''-=-= 
56.1 I :2.~ I 
54.2 C::1,, i /IC 

-so:s 
23:00 - 24:00 - 45,9 

sq 1 46.6 
'·'·" J 48.1 

v.1.·r ·18,0 
46.8 42.2 
44,5 43.2 

00:00 0 l :00 50.9 50,5 49.5 
01:00- 02:00 50,2 49.5 48.0 
02:00 03:00 47,2 48.0 -

47,5 47.0 
03:00 - 04:00 49,5 50.7 ~~--t:;(\ 0 46,1 
04:00 05:00 50,1 4R S 4' ....... ~ ,5,6 
05:00 - 06:00 55.3 

·-·~~~-:]}~~----- . ·1---~~---1 ~~.~ I co~ I 
08,00 - 09:"oo· l---==---···-I----- 57.6 
09:00 10:00 5,1 ,7 

··io:OO 11:00 ............. ccca, ......... I 5,1,6 I . 
11 :00 - 12:00 55.8 c~ r. ' • 7 

51.2 J 37.6 
S4 R I 41,7 
JO,•t •-w.6 
54.2 .I 42.0 
50,2 I 40.0 
S30 j 37,7 
v..:..u .I ~iv.-3--

76,6 57,5 52.9 41.5 

~~•~ .. ·-:-~H----1 63.8 I "' 
87.1 57.9 C:C: 7 I ,l". 

----
S12 J 45.7 

, .. ,6 
.JV.I , i'.5 

L90 
45.1 
45.'I 
45.0 
41.3 
42.3 
48.0 
45,3 
45.9 
44.8 
44.5 
35.4 
39.8 
,11.2 
36.9 
35.8 

--~ 
34.6 
36.5 
41.6 
59.3 
42.7 

. 57.4 54.3 43.0 ---~ 

24 Hours Measurement 
Standard I/ 

Ldn 

62,7 
· ·s6.8 

53.4 I 91.2 I 57.5 
10 I 115 

56,8 

60.5 46.2 -~ 
53,5 44.6 42.0 
55.1 49.7 47.3 

Rcmurk: H Nouficauon of National Environmental Bourd, No, 15, B.E,2540 (1997) under the Enhancement and Conservation of Nutional Environmenlal Quality Act 
B.E.2535 (1992), ptiblbhed in the Royal Government Gazette No.114 Part 270 dated April 3, RE-2540 {1997). 

; 

(Ms.Supawan Suwannapa) 

Analyst No.1•099-\l-4850 

I 
1.- / 

) / 

l . \ '<,'/,16 

(Ms.Panicha Promchai) 

Lab. Supervisor No.1-099-1'1·2414 
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Customer Name 

Address 

Project Name 

Project Location 

Measured S~urce 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

Interval Time 

Environment Research & Technology Company Limited 
25/113-114 Moo 6 Soi Chinaket 1, Ngmnwongwan Road, 

Toongsonghong, Laksi, Bangkok 1 021 0 
TeL 0-2954-7745-6 Fax 0-2954-7747 

E-mail : envi@1en\·iresearch.co.th 
wwv,•.euviresearch.co.th 

ANALYSIS REPORT 

TEAM Consulting Engineering and Management Co., Ltd. 

151 Nuan Chan Road, Nuan Chan, Bueng l<um, Bangkok 10230 

lm,n11l1,1l'li'h1Jt1111LL\ilil11f11t~o11t~\ilo1l\n11mJfl1rn1v1, 

<ii1uftlJ11Jl'.Jl,ll'n 1i'11notlmn11;1, im1m~uo, 

Ambient Noise 

1J7111ll'iflltf14\>11t.ril'Tl\1li!l'lrn~r.n,1n11 ll~~ 2 ohmrn11J£J1,l!'i11h1mnJ,nnlllih1 ;),l\11lil1~£J!l,l 

UTM (WGS84) 47P 0733728 E, 1434034 N 

February 16•17, 2016 

Mr.Metikrai Somton (Personnel of Environment Research & Technology Co., Ltd.) 

Integrating Sound Level Meter Type II, RION Model NL•42 Serial Number 00157458 

NCCD98/2559 

Noise Level 
Leq Lmax I LS 

dB(A) 
LlO L50 L90 

I- 19:00-:20:00_ ··---··· -·-··56.7 ·-· ··-···--·-73.0 _________ 63.7 61.8 476 
20:00 - 21:00 6 l.3 73.5 66.0 <- 0 59.7 
21:00-22:00 60.0 . 79.5 . 66.6 ,;,ici 54.1 44.8 

22:00-23:0Q_ ··--·-···· . 59.8 ···-··--·.72.4 67.3 6S.7 467 41.5 I 
23:00 - 24:00 58.6 71.7 65.8 so a 4Q A 41.3 
00:00 01:00 62.4 7,\() 68.4 ,;r; A SQ o 44.4 
01:00- 02:00 . .. 63.8 73.6 ISO 4 ISQ O 60 fi '\6.6 
02:00 -03:00 66.2 74.7 71 O 70.4 M 4 ~ 
03:00 - 04:00 . 63.5 76.0 69.8 68.7 57.7 35.7 
04:00 - 05:00 63.5 74.9 69.2 68.1 60.2 -···-~ 
05:00 -06:00 57.5 -· 7:l g 64.8 62.5 47.4 42.0 
06:iio=o7:0o·-·· 54.4 77 Q 59.8 56.3 44.4 ··- -·~ 
07:00-08:00 -·---·· 56.0 76.5 61.9 58.5 47.6 42.2 
08:00- 09:00 . 54:4··--··-· 73.S so a 58.! ---48-:e;--····-· ·-----·40:6 
o9:oo _ 10,00 --··--so:4-··--· 7?~<; s,; n 52.1 --··;i-49_____ 40.9 
10:00 11:00 59.1 ·-- 87.8 61.8 ·-w2·-----·4s:o ··-- ·--41.0·· 
11:00- 12:00 51.7 7S 2 58.1 ··-53.7 42.5 ·-·-js.4·-
12:00 - 13:00 50.7 7iSS 56.0 52.0 40.2 36.1 
13:00- 14:00 52.4 77.7 57.9 53.0 39.9 35.9 
14:00 - 15:00. 52.5 A1 2 55.6 53.9 39.7 -·--·3:f3··--

-·--15;00 - 16:00 sos 7:1 7 57.3 52.7 41.8 37.5 
16:00- 17:00 55. I 78.1 61.4 56.8 45.2 39.7 

_.!.?,OO 18:00 53.1 77 .5 59.4 56.0 44.4 . ~ 
18:00-19:00 51.1 76.5 57.6 54.5 45.1 41.5 

24 Hours Measurement 
Standard I/ 

59.4 I 87.8 I 65.2 I 63.8 I 55.3 I 42.5 
70 115 

Ldn 68.2 
Remurk: 11 Notification of Nauonul £nvironmcntul Board, No.15, B,E.2S40 (1997} under the E:uhnncement and of Nauonal Environmental Quulity Act 

8.E.2535 {1992), published in the Royal Government Gazette No 114 Part 270 dated April 3, B.K2540 

j 
/ 

(Ms.Supawan Suwannapa) 

Analyst No.1·099·11-4850 

. r ,,] 
(Ms.Panicha Promchai) 

Lab. Supervisor No.1•099-11-2414 
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Environment Research & Technology Company Limited 
2 5 / 1 13 - l 1 4. Moo 6 Soi Chinakct 1, Ngamwongw<m Road, 

Toongsonghong, Laksi, Bangkok 1021 0 
Tel. 0-2954-7745-6 Fax 0-2954-7747 

E-mail : envi@enviresearch.co.th 
ww·w.enviresearch.co.th 

Customer Name 

Address 

Project Name 

ANALYSIS REPORT 

TEAM Coosulliog Eogioeeriog aod Management Co., Lid. 

151 Nuan Chan Road, Nuan Chao, Bueng Kum, Baogl<ok 10230 

1 m,m,1,il 1•Jvhtl1l1rn,v1, 111 fi11 ~N111~\ilm11mrntl,nm1v1,1 

vi11J1l~1ULJ1,1111 ,hin01fa10Ll<i1" f"111<i11CLJ1l" 

Ambient Noise 

Project Location 

Measured Source 

Measured Point 

GPS. Coordinate 

Measured Date 

Measured By 

Measured Instrument 

Reported Number 

1J711lll'l!iJ\1U\>111'nl'Tlllil!lVEJ,lll'l1~n7111~~ 2 oi,1Jll~11J!J1~W1 01Ln!ll.l111mllil,l 'il,l'Vl1lil~~!J!J,l 

UTM (WGS84) 47P 0733728 E, 1434034 N 

February 17·18, 2016 

Mr.Metikrai Somtoo (Personnel of Environment Research & Tectrnology Co., Ltd.) 

Integrating Sound Level Meter Type II, RION Model NL•42 Serial Number 00157458 

NCC09812559 

Interval Time 
Leq I Lmax 

Noise Level dB~) 
LS I LlO L50 

19:00 20:00 75.7 58.3 I 55.7 51.7 
~Q~oo··21:oo ~ I uu., 

····-··1..tQQ __ ,1_2,oo __ . __ ---·· .§L1 ....... _. 69.9 vv.v --t-
22:00 23:00 53.9 70.1 

SQ 7 I 56.8 48.6 
.._H ..._ -·-·1 

55.9 45.1 
61.6 I 59.2 43.0 

23:00 - 24:00 56.0 82.3 62.9 I 61.3 46.6 
00:00-01:00 ··-·· 49.3 ·-·69.4-·· vv •• c;i; 0 I 54.6 36.2 

Q_!_:_()_()__Q2:00 ···-····--~2J. ___ .... 76.5 l--~VU=·=·---1--~~ 
02:00 - 03:00 58.5 73.3 
03:00 . 04:00 .. 62.5 74.9 v,o, 

"'"' ') 
I S1 " I 41.8 

~ 64.1 
I 

43.9 
1 h7 a 55.1 

04:00 - 05:0D ---·-·· . -··-·. 63.1 ·- ·--· 75.1 I 
05:00 - 06:00 53.6 73.9 

70.4 I 68.8 53.5 
61.5 59.2 38.8 

00,00-- 01:00 ···e-·-_··_-_··_5_2~.8~ .. - ...... , .. ____ ... ,.= 
07:00 - 08:00 56.5 

59.0 I 54.9 44.2 
~----1 

58.6 47.5 
08:00~09:00 . 52.9 . 77.1 ~ts.ts 55.3 43.2 
09:00 - I 0:00 ··-···- 51.6 75.3 56.3 52.0 41.3 
10:00 ·· I 1:00 . . 52.2 ... 75.8 57.2 S0 Q 40.8 
11:00 12:00 ··--·~ 57.2 518 405 

---·i-21J0-13:00 ~ VV-' V'-V SS <l S1 0 39.4 
13:00 14:00 1----:,-''-7------, 69.4 u,.u vv.u 

···-·-·--·14 :DO - 15:00 ,----·-·-·,-·--- ·- -·-738 __ t---· 
·-··-··-°is:DO 16:00 -·-···-7;i:-7 

<.;LI ~ ' so 0 ' 39.9 
~b.U I !:>l.b 38.9 
53.5 4gs·· 39.8 

16:00- 17:00 1---'c'~--1~ 
17:00-18:00 . 84.3 

~ 
--· 

55.0 41.6 
62.3 58.4 45.5 

1s:oo- 19:oo I 55.6 I 83.6 61.3 55.9 47.9 
24 Hours Measurement I 55. 7 I · 85.2 62.3 60.1 47.0 

Standardli I 70 I 115 
Ldn I 64.0 

L90 
49.9 
45.2 
41.3 
40.8 
37.1 
35.0 
37:S 
36.1 
36.7 
36.0 
37.3 
41.1 
42.5 
37.8 
35.6 
37.0 

·~ 

34.3 
34.4 
33.7 
~5 ~ 

37.2 
39.4 
44.4 
40.8 

Remark: 1/ of National Environmental Board, No.IS, B.E.2540 {1997) under the Enhancement nnd Con:,crvation of National Environmental Quality Act 
(1992), published in the Royal Government Gazette No.114 Part 270 dated April 3, B.E,2540 (1997), 

( ;/ 
(Ms.Supawan Suwannapa) 

Analyst No.1·099•'J•4850 

·1 
\ 

r -
-(Ms.Panicha Promchai) 

Lab. Supervisor No.1·099•!1·2414 
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