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~1';i1.:1~ 1 (~eJ) 

1.2 flNI11'WeJ1f11f1 
'l 

n'ln':i1l.l1'W~1-:!f111tien"f¥1-:~1fl1-:Jn111~LLti n11 

Lfl~e:J'UEJ1tJ f111~'U~-:J f111LU~V!cW1~'U f111Lc.J1 

1 Vl~~e:J-:!Lfl~e:J-:1-cil'n1 LL~~1t;)'lJ11VIf1 6lf-:~ne:J 1 ~Lfl~lJ~ 
~ 

?f11VI1-:Je:J1f11Pl e:Jcl1-:J11n~'l1f1f111tl1~L~'U 'V'ltJ';h 

1 'U1~ tJ~tle:J?f¥1-:!'l~'Vi11 ~Lfl~lJ~?f11VI1-:Je:J1f11Pl 
1~LLn rhfl11lJL~lJ~'U~e:J-:~ t::!u~~e:Je:J-:~~u1~h.hnu 

~ 

100 1l.lfl1e:J'U (T5P) fl11lJL~lJ~'U~e:J-:Jt::I'U~~e:Je:J-:J 
~ 

~'U1~1l.JLfl'U 10 1l.lfl1e:J'U (PM10) fl11lJL~lJ~'U~e:J-:J 
rhBlffl1{tJe:J'UlJe:J'Ue:Jn1Blf~ (CO) fl11lJL~lJ~'U~e:J-:J 
fl1Blf1'UL~1L'l'U1~e:Je:Jn1Blf~ (NOx) fl11lJL~lJ~'U~e:J-:J 
fl1Blf~~L'We:JTI~e:Je:Jn1Blf~ (502) LL~~fl11lJL~lJ~'U 
~e:J-:J1~L~1fl1{tJe:J'U (HC) LVhntJ 4.12 x 10-

3
, 4.10 

~ ~ ~ ~ 
X 10 , 8.40 X 10 , 4.09 X 10 , 3.01 X 10 LL~~ 

-4 0 Q.l d Q.l I 

1.96 X 10 .lJf1./~tJ.lJ. ~1lJ~1~tJ LlJe:J11lJf1tJfl1 
I JV I 

v v c:l Q.l ""' ell c:l 

fl11lJL ~lJ~'U~e:J-:JlJ~?f11VI ~11'11 ~'U 1 L 1W'V'l'UVI 

Lfl1-:~n111 uiJ'l'l'\Ju 'V'ltJ111 u1~tJ~nBa¥1-:~fl11lJ 
~ JV I 

L~lJ~'U~e:J-:JlJ~?f11V11-:Ie:J1f11PltJ~L1W~'UVlLfl1-:lf111 
i1rh~-:~cQ rl1fl11lJL ~lJ~'U~e:J-:Jt::J'U~~e:Je:J-:J~'U1~ 1l.J Lfl'U 

~ 

100 1lJfl1e:J'U 0.079 lJf1./~tJ.lJ. (<0.33 lJf1./~tJ.lJ.) 
fl11lJL~lJ~'U~e:J-:J~'U~~e:Je:J-:J~'U1~1l.JLn'U 10 

~ 

1l.lfl1e:J'U 0.048 l.ln./~tJ.lJ. (<0.12 l.ln./~'U.l.l.) 
v v tfJI t( 

fl11lJL ~lJ~'U~e:J-:Jf11Blffl11tJe:J'UlJ 

lJf1./~tJ.lJ. ( <34.2 lJf1./~tJ.lJ.) 

LlJ~1tJ'U 2557 \l ' 
('U1tJfl1uLJv1 nL'U~L~~?I'U'V11) 

~ 

n111.1n11~ihh'U1~/u~~'Vl ~Ld~ LLn':i'U~ LLeJ?IL?I'Vl ~1n~ 
'IJ 

1) ~~1 ~ij~11 tJU ~fl~l.ln~tJ~V!~-:J1t;)tJ11VIn1a~ 
I ~ ~ ~ 

tle:J?J¥1-:1 L~e:J~~f111~1-:JV!ci'UV!~e:J~-:Jf11~'11tJ 
~ 

Q.l I !J 

~e:J-:J1?f~ne:J?f11-:J 
~ 

2) -cil~1~i11a~tl~ (~11tJVI~e:J~1~1tJ) 
~ 

v 

tl'U~1 
v v 

e:J1fl11 ~~e:J~U'U1~1'U~1-:JU~~fl11lJ?f-:J~e:J-:J 
121' I ~ 

c:lell c:l 0 Q.l I !J 

e:J1fl11V11e:Jt;)e:J'U LL~~e:J1fl11VIf11~-:Jf1e:J?f11-:J 

3) -cil~1 ~ij;{u~~1-:Jvl1fl11lJ?f~e:J1~~e:J1t;)tJ11VIn 
~ 

Q.l I !J I I ell !J 

1?f~f1e:J?f11-:Jf1e:J'Ue:Je:Jf1?ft;)'U'UVI1e:JL?f'UVI1-:1'111'11 
~ 'IJ 

fl1tJ'Ue:Jf1 

4) ~~~-:1~1 metal sheet ?f-:1 3 lJ. LL~~~11'UVI~e:J 
\J 21' I I 

~1~1tJ?f-:J 2 lJ. ~e:JlJ1e:JtJ~'UVltle:J?f¥1-:! L~e:J~~ 
'IJ 

f111~-:Jf11~'11tJ~e:J-:J~'U'l1f1f111tle:J?f¥1-:~ 
~ JV I ~ 

1~tJ1BtJ~umfl1-:~n11 
5)n11ne:J-:~1a~~ij~u~e:J-:~u~V!~e:Junfl~l.l V!~e:J 

I ~ , JV ~ I 

Lfl'U 1 'UVlU~~e:JlJ LL~~O~'V'l1lJ~ldtJU1L~e:J 1 ~~h 
LUtJne:JclL?flJe:J 

\JV IJ I I 

6) O~'V'l1lJU1tJ~L1W~'UVltle:J?f¥1-:~ L~e:J~~f111~-:J 
~ 

f11~'11tJ~e:J-:Jt::I'U~~e:Je:J-:J e:Jcl1-:JcWe:JtJl'U~~ 2 fl1'-:J 
I ~ I 

1 u n1rui'li1 n'l n11l.!Vl ti e:J 1 ~Ln ~ ~u~ ~e:J e:J-:1 
I I ~ 

~1'U1'UlJ1n1~L~lJfl11lJa1un11o~'V'l1lJ~1lJ 

Pro-En 
r achnologl111• .• ltd. 

blJ~1tJ'U 2557 

I 

• ~~cUVl~11'll~ 

-~u~~e:Je:J-:~~u1~111Lnu 1oo 
~ 

1l.lfl1e:J'U (T5P) 

-~u~~e:Je:J-:~~u1~111Lnu 1o 
~ 

1l.Jfl1e:J'U (PM-10) 

- fl1Blffl1{tJe:J'UlJe:J'Ue:Jn 1Blf~ (CO) 

-n1Blf1u1~1L'l'W1~Be:Jn1Blf~ (N02) 

-fl1Blf~~L'We:JTI~e:Je:Jn1Blf~ (502) 

-1~1~1fl1{tJe:J'U (HC) 

• ?ft;)TU~11'11~ (':itl~ 2) 
JV I 'IJ 

- tJ~L1W~'UVlLfl1-:Jf111 1 '1~ 
~ 

-L1-:!L~tJ'Ue:J'U'U1~~ruVi'V'l6 1 '1~ 
~ ~ 

• i6n11~11'11'~ 
- ~ 11 'll ~ ~1 tJi5 Gravimetric 

Method 
I I 

• ~1-:JL1~1Vl~11'11~Lfl11lJa 

- ~11'll~flWfl1'V'le:J1f11Pl T5P 
~ 

LL~~ PM-10 Vln1u1u~1-:J~ijn11 
~ 

vl1 ~ 1 'U 11 n LL ~ ~ 11 tJ -:1 1 'U c.J ~VI n 
~ , 

"'u~1v; VI~-:J'l1nJu~11'11~VIn 
~ 

1 
ell 

L~e:J'U ~~e:J~1~tJ~L1~1f111 

tle:J?f¥1-:! 

(\ 1'(_~~1'U1'U 5 I 131 VI'U1 

··~r--7 
I 

('U1tJ5''UtJn1 ~'U~'lh~L?I~!) 

~i1'U1run11~-!lLL1~~eJ1.1/U~~'Vl u~~'Vl hh LB'U L'Vlflb'Ub~~ ~1n~ 
'IJ "' 



1.2 flW.fl1'Wv1n1ff (~v) 
' 

b:W'lj1tJ'W 2557 

~111'1~ 1 (~el) 

r11 1lJ L ~lJ~'W~ eJ.:~ rhBi11 'W tV11 L 'OJ'W1~ eJ eJ n 1Bii~ I 7) 'U~nru'Vl1.:~ L ~1-eJeJn~ eJ.:~u ~Vi'U~~eJ~ L 1~1 Lu ~ - ~11'0Ji'~r1tu.fl1~B1f11Pl CO, 

0.0656 lJf)./~'U.lJ. ( <0.32 lJf)./~'U.lJ.) fOl'J1lJ 

. L ~ lJ ~ 'W ~f).:~ n 1 Bi1 ~ ~ L -w f) n ~f) f) n 1 Bi1 ~ o. oo 9 9 

lJf)./~'U.lJ. ( <0. 78 lJf)./~'U.lJ.) bb~~fOl'J1lJ 
v v 1 t ~ .,; I 8) 

L~lJ~'W [)' ~1f0111'UB'W 1.58 lJf)./~'U.lJ. Bii.:J 

fOl'J1lJ L ~lJ~'W~eJ.:JlJ~Glf11~-:J'VIlJ~ijfi11lJ Ln'Wfl1 

lJ1V11~1'WfJtuil1~v1n1P11'W'U11t.J1n1P1 1 9) 

t~t.J~'J 1 tJ~.:J,r'W f111rleJGlf~1-:J 1r11-:Jf111~-:J1l.l'Vl1 
1 ~tJ~lJ1tulJ~Glf11LLV1 n ~1-:J'OJ1 nil 'OJ'OJU'WlJ1 n11 n 

q 

bL~ '€11 'OJVh 1 ~ Lf1~ fOl'J 1lJ L~ B~ ~B'W i1 f011'1J~ eJ 

csnl.Jcsn'W~1-:JL~t.J.:J eJ~1.:~11nV11lJ'Vl1.:! 1r11.:1n11L~ 
q 

fi 1 VI 'W ~ 1 ~ ij lJ 1 V11 f1 11 U eJ .:1 tl 'W Lb ~ ~ LL n1 ~ 
!V v COl COl 

(:.J~f11~'Vl'U~1'Wf01tu.fl1~B1f11Pl~.:J'W'W (:.J~f11~'Vl'U 
q 

~.:!Btl L 'W1~~'U~1 
'II 

L u ~ 1 ~ b ~ eJ ij 1 fJ b ~ 1-eJ eJ f1 LL ~ ~ ~ 'W C'J 'J ~ eJ .:1 th f1 
!V 

V V 0 COl I 

'Vl1-:J L ~1-B eJ f1 V1 B.:J'Vl1 fOl'J 1lJGlf ~ B1 ~'VI f1 f011-:J'OJ 'W f)'J 1 
q 

I V V C:.: 

f111f1eJGlf11-:JLL~'JLGlf1'0J 

~ ~ 1 ~ij L ~1VIcU1~fOleJ tJ 'S'U L~eJ.:J~eJ.:J L~t.J'W'OJ1 f)~cW f1 
f i.l I \J 

eJ1~t.JVieJt.JLn~L~t.J.:JfJ'Wmr11-:Jf111Vl~eJ~1~t.J~L1~1 
'IJ I 

rleJGlf~1-:J LL~~LLm ~i:1ruvr1Vi~'U t~t.JVl'WVi 
~~1~LUt.l'Uf111'0J11'0J1~-:J.fl1t.J1'WLL~~t11t.J'WeJf1~'W~ 
rleJGlf~1-:J t~t.J fi1VI'W~ bL~~ fOl'J'UfOllJfOl'J1lJ L ~'J~eJ.:J 

q 

1fJ'U 11'Vlf1lGlf ~ rleJGlf~1-:J k~ tJ fi1VI'W~ LL~~fOl'J'U fOllJ 
q q q 

C:.: COl I V 

fOl'J1lJL1'J~eJ.:J1fJ'U11'Vlf1'JGlf~f)eJGlf11-:J.fl1t.J'WeJf1 
q q 

1r11-:Jf1111l.J1 ~Ln'W~1lJf1~VIlJ1 t.Jfi1VI'W~ LL~~ 
il1tJ1'W1r11-:Jn111lJ1~Ln'W 30 nlJ./csnlJ. t~t.JLu~1~ 
LdeJL~11n~L~VlcsnlJcsn'W 6li.:~ U.S.EPA, 1987 1~'Ul1 

q q 

q 

N02, 502 Lb~~ HC 'Vlf1 1 L~eJ'W 
q 

I V 

~~B~1~t.J~L'J~1f111f1BGlf11.:1 

• ~~1~i1f111~~~1lJ~1'J'OJGlfeJ'U 

eJ~1-:JLf011-:Jr1'S~bL~~~~vi111t.J.:I1'W 

(:.J~f)11~nu~V11lJlJ1~1n11 

ueJ.:~n'Wu~~un1~(:.J~n1~'Vl'U 
I 

... !V ... 

Glf.:JU'J~~eJlJU~~lJ1~1f111Vl~V11lJ 

V11'J'OJGlfeJ'U(:.J~f11~'Vl'U~.:JU'J~~eJlJ 

LGlf'W eJ~ eJri11J f1-\11'W'W tt.J'U1t.J LL~ ~ 

U(:.J'W'VJ~~t.J1f11511l.Jcsn1~U~~ 
oC::II. il 0 Q.l 

Glf .:1 LL'J ~~ eJlJ LL~ ~Glf1'W f).:J 1'W L ~ ~ 

~ru11 'VI 'Vln 6 L~eJ'W 
Glf 1lJ 11 (l ~~f) 11 cW .:1 f) 1 ~'OJ 1 tJ ~ eJ .:1 ~ 'W ~ ~ eJ eJ .:11 ~ • VCOI "" 

V ~ 1 ni-f COl \ q (:..11'\J(:.J~csneJ'U 

01 q 

1eJtJ~~ 60 LL~~t.J.:Jcsn'Jt.JueJ.:Jf1'Wf111csn11~LGlft.JVI1t.J v 'i ... cu .,. 

... .,. v , - L'OJ1~eJ.:J bf011-:Jf1"11 ('U1'lj'VJ ~ b'J~ 
~B.:! (:.J'J fJ'W'W eJf)~'J tJ 

LLf11'W~ LLeJGlfLGlf'Vl ~1tl~) 

fl~ E ..... 0 !V 

u1M'Vl ~ .');-un1 -~; o ~ Pro- n [/ ~""" 1'U'}t:l)'I .. ~"1'W'J'W 6 1 131 VI'W1 
L • UV! LLu~L~'Vl ~1nVJ rechnologies.,Ltd. ~ ~ 

b:W'lj1tJ'W 2557 l ) 

(u1t~tJ'Juuvi muP1L~~?tuvt1) 
q ('W1tJG'WtJn1 ~'Wt9hh~L?I~~) 

~ 

n11:wn11~l1eJ'1u1"/u~,;V1 ~L'J~ LLn1u~ LLB?IL?IVI "il1n~ ~i1'W1illn11~-:Jbb'J~~el:W/'U~,;VI 'U~,;vt1U1 b'3'U bvtfl1'W1~~ "iJ1n~ 
'lJ 'lJ 01 



IJ.J~1tl'W 2557 

~1~1-!l~ 1 Ct9in) 

1~~'ULan:~11:w~~enP1t~'U~nru1n~LF1t~~tfl1~n111~-ru I 1) (;11T'\J?fel'Uth~~htJB.n1~~el~Lfl~eN'<iln1n~LL~~'<il~vt1 
'IJ 

:w1n~?f~ flel batl~"il1f1~1'Uvl1~1'U11f1 t~t~Vf'111t1-r'U 
, 0.11 

La t~~~ el~1n~ LF1 t~~~'U~tfl1~n11:w1n~?t ~ 1~ Lbti 
'IJ , 

D1'U~f1el1P1t~ ?t~ 2 ~'U 'VI1~~1'UVi~1~ Vi~Lvtiiel Vi~ 
'IJ 

(;l~l'Uelelf1 bb~~Vi~(;l~-r'U(;lf1 "il~ 1~-r'U1~~'Ubat1~11:w 

"il1f1f111rlel?f~1~el~1 'U~1~ 80.94-94.62 b~&Bb 'U~ 
'IJ 

(bel) LdelL tJ~t~'U L Vit~'Unurh:w1(;11~1'U1~~'U bat~~ 
0.11 

vh1 'll~ 70 b~&Bb 'U~(bel) ~'U';hijrhbfl'U:W1(;11~1'U 
0.11 

~~f1~11 "il1f1f111'l11~LiJ'U~'Ul1bdelijrl1bb~~~'Ubatl~ 
tJ ~~ el:W1el'U~'U~ n11n el?f~1~ 1~~'Uba tl~"il~~~~~B n 

t11~:w1ru 21 b~&Bb'U~(bel) ~~v111~vt'111t1-r'Ubatl~~el~ 
'IJ 

lnmfl1~n11 (;l~el~"il'U~'U~eiel'U1vt1"il~1~-ru1~~'U 

el'lln1rutl~fl1el'U?i1'U~nel 1 ~di~ bat~~~~ (;l~el~"il'U , 
'011~-rn~1 t~1'U~1vt'U~~1 fl 'U n11nel?f~1~1 ~ij , 

q I 

?f.fl1~~eltlb?f:Wel 
'IJ 

2) n 1 Vf 'U ~ bb t:-1 'U ~ 1 'U n 5 n1 1 r1 el ?f ~ 1 ~ 1 ~ b Vf :w 1 ~ ?f :w 
I I 

<:!1 CV <=I q q CV 1.1 q I 

bfl1el~"ilf11'VI:Wb?ftl~~~(;lel~:Wf111SZ1el:WUSZ1:WU~~ 
I I 

0 CV I 0 <=I <=I 0 

'U11 ~1f1~1el tl1~?f:W1 L?f:Wel LL~ ~Vf~ f1 L~ tl ~ f111'VI1~1'U , 
~ijLat~~~~1'U~1~L1~1n~1~fi'U 

3) tJ 1~~1 ~ :w~ 'U 51~~ el ~ el 1 Pr ti'U ~ n ru~ 'U~ riel a~1~ 
'IJ 'IJ 

'V111'U() ~ n 1Vf'U~ f111/bbt:.~'U~ 1'U r1 el ?f~1~ tfl1 ~ n1 1 .., 
<:!1 I 1.1 

1~ t1 ~ n ~ 1 f1111elt:l el'U 1~ t1 ~ L 1 ~1 n1 1f1el?f11~ 
CV 1.1 ll.l q I I 1.1 

(;l~el~"il'U:W1(;11f1111'U~el1el~b 1ti'Uf1el'Uf111f1el?f11~ 

bat~~"il1f1f111nel?f~1~1lhrh.Jrh:w1(;11~1'U1~~ubatl~ ~ 
Q., 10 I...J 70 "'" ( ) 1 1 ~ 0.11 d 11.1"'" 14) fl1'Vf'lJ~~1~b1~11'lJf111flel?f~1~~1'lJL?f1b~lJ1~eltJ'1.'lJ 

1fl1~f111 

'VI1 u'VI b~Biib'U~ bel eltl1~ 1f1(;11:W b~el Vfbf1~t:.J~ .., '~~c~ 

~1~b1~1f1~1~l'UL'VhtJ'U (08.00-18.00 'U.) b~el f11~'VI'UcUeltl~?f~'VI1~ 1fl1~ f111"il~ b fi:w:W1(;11f111 t~tJij , 
~11 'UVl'Utl ~ ~'U (;} ~ el ~ fl11:W ?f ~ ~ el~ el 1 fl1 1~ ru~ 

'IJ 
I 1.1 0 I 1.1 

f1el?f11~ bb~~f11Vf'U~1~ti~L 1~1f111f1el?f11~L0~1~ 

n~1~i''UL vhJ'U "il1n:W1(;11f111~~f1~11t:.~~n1~'VI'U 1 'U 

~1'Ubati~1'Uf11'U"il~elt1'1 'U1~~'U'l11'Uf1~1~ 
'IJ 

ihNn'U 1:w'1 ~ihat~~~~1'Uf11'U{9)el~:w~'U~eltl '1n~ LF1 tl~ 
, 'IJ 

u~~f111~'U~~1?f~nel?f~1~1~?fel~fl~el~n'U , 
n~vt:w1t~~b~t~1iel~ t~n L 1'Un1ru~ijfl11:w~1 L tl'U 

1 ~~elel'4f!J1(;lvl1~1'U"il1nvtth t~~1'U~ b~ t~1iel~ b u'U 

n1rult1 

- Leq 24 hr, Lmax, Ldn, L10, 

bb~~ L90 (;111"ill~ 2 "il~ , 
1~ bbrl 'U~L1UJ~'U~tfl1~f111 
1 "il~ bb~~t1~b~tl'Uel'U'U1~ 

q , 

'WruVi~~ 1 "il~ , 
• ~1~b1~1(;111"ill~/fl11:W~ 

cv cv ...... 

- (;111"il1~'VIn1'U'VI:Wf111L"il1~ , 
~ 

b?f1 L ~ :W LL~ ~ 11 tl~ 1'U t:-1 ~'VI f1 , 
~ tJ ~ 1 ~1 'U ~ 1 ~ ~ 1 'U b ?f 1 b ~ :w .., 

QJ Q.l Q.l 4 

Vf~ ~"il1 f1'U'U(;l11"il1 ~'VI f1b~ el'U , 
I 1.1 

(;l~el~1~ti~L1~1nel?f11~ 

~ 0-rul~1U1'U 7 I 131 .,_,ii1 
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n11lJfl11~i1e:l1u1"il/u~,;'VI ~n" LLn1u~ LLel?tb?t'VI "\l1n~ ~i1u1run11~-:) LL 'l~~mJ/u~,;'VI u~,;''VI 1 th b~'U L 'VIr~1 u 1"~ "ii'1n~ 
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blJ~1CJ'U 2557 

~1~1.::JVi 1 (~eJ) 

Vl1l.JU 1~ f11Pl rltu ~ f111l.J f11 1~ \1 LL 1 ~ ~ Bl.J LL vi-:~~1 ~ 
utJ'U~ 7 (~.Pl. 2553) L~B'I tl1VI'U~l.J1Vl1\i1'Ur111l.J 

~ 

i'U€:1~ L ViB'U L ~ Bi1 eJ \1 tl'U~ ~ f1 1~'VI'U ~ €l B1rl1 1 ~ 
tl1VI'U ~ rl1l.J1Vl 1\i1'Url1 1l.Ji'UG'I~ L Vi B'U L ~Btl B\1 tl'U 

~ 

~~ f11:::'VI'U~ B B1r111U1::: Li1'VI~ 2 1~ LLn B1r111B ~ 
~ 

nB'U~1 L u'U\11'U tr1 ';j\lf111~€l\IL ~11 t1~1 tJ1tlB1f111 
~ 

~B~'U~Ldtul~tJ1€l'U vY-:~ll L~BLfh.Ji11~~1tJG'Ii11~ 
~ I 

""' I q q I iJ 

L~l.J~ B\1 €l 1 f11 1f1 €l 'U'VI 'il ~l.J f11 1 f1BG'I 11'1 LL~ ~'il::: 

~1L U'U f111L ~11 U~1 tJ1tlB1f111~B~l~tJ';jeJ'lJB f1 
V I ~ ~ 
cv .dl ..: ..... ..: 

f11\l L ~B Lf1'UG'Ii11~B1f111 i11tJVI~'I'il1f1Vl €l f1LG'I1 L ~l.J 
cv cv ~ I I iJ cv cv iJ ..: B1PltJ B1rl11~~ VIB~f1 !;H;11'U~tJTU1~ G'lt11'UP!f1~1 LL~~f111f1BG'I11'1€l1r111~~~f1B1PltJLL~1LG'I1'il 

~ ~ 

LL~ ~B1r111~1 ~'lh~ ltJ~U Ll~ €l fl'il f111l.J'VI1'1 Pl1G'I'U1 5) ..ij~~'IP!'U6~'UL~B'I~B\IL~tJ'ULLn~~1~-r'U~~f11~'VI'U 
~'U':hijfi1Lfl'Ul.J1Vl1\i1'U~\If1~11 c1l.JLfi'U 5 

~ 

ij~~Ll.JVJ1/1'UTVi ~\i1'U11f1VI~Bi'U~1\I~B\IB1f111) 
~ 

~\I,!'U lf11'1f111~B\I-cil~ 1 Vfijl.l1Vl1f111~~~~f11:::'VI'U 
I I 

cv .dl .... 

'il1f1rl11l.JG'I'UG'I::: L 'VIB'U'VI L Vll.J1~G'Il.J 

~ ~ 

'il1f1f111~1LU'U\11'U~B\Ilr11\lf111Bf1 6 L~B'U 
CV 0 ""' I iJ iJ 0.: 

VI ~ \1 'il1 f1 f11 1 ~ 1 L 'U 'U f11 1 f1 €l €:1 1 1 \1 LL ~ 1 L €:1 1 'il 

'UB f1'il1f1ll lf11'1f111~ B\11 Vl~1 tJl.J1~~'U~l.JcW'U5 
~1 L U'U f11 ';iU';i~~1~l.JcW'U 5~11 €:111 LL~ ~ f11 1l.J 

Lf1~B'U 1 Vl1~€l'l lf11\lf111 1 VlLLn~l.l~'U l~tJ1€l'U 
~ 

6) L~Bn1~L'VIr1Urlf111~~L'il1~LG'I1L~l.J (Bored Type) 
iJ d ..: d 

LL 'VI 'U f11 1 Vl eJ f1 ~ 1 tJ L rl 1 €l 'I Vl eJ f1 L €:11 L ~ lJ L ~ €l ~ ~ 

~~f11~'VI'U~B lf11\IG'I~1\IB1f111 l~tJ1€l'U lf11\lf111 

cv cv ........ 

Vl11'il1~'VIf11'U'VIl.Jf111L'il1~ 
~ 

..: 
LG'I1L~l.J LL~:::11tJ'I1'U~~'VIf1 

~ 

~ 'lJ ~ 1 ~1 'U ~ 1 'I '11 'U L €:11 L ~ lJ .., 
QJ Q.l Q.l 4 

VI~ \l'il1 f1'U 'U Vl 11'il1 ~'VI f1 L~ B'U 
~ 

I iJ 

Vl~B~1:::tJ:::Ld~1f1BG'I11'1 

1l1JWWW lll'.'illf!JIJ&~ P·ro~En ~,-,,., ()_...[meJ-:~"il1u1u 9 1 131 vrti1 
.... .,. .. do r.:\1 n 101 r &chnologl81y Ltd. ' 7' 

, ' , U111Yl '"' L'J~ LLn1'UVI lVil~L,,'Vl ., " 1 . 

' b~~1CJ'U 2557 ·I 

('U1trcniruv1 Db'U~bt'lOSU?I'U'Vl'j) 
~ 

n'j'jl.Jn1'j~i1el'1u1'il/u~'M'VI ~n~ bbn'ju~ bbeJ?Ib?I'VI "il1nt'l 

('U1CJG'WCJn'j ~'U~'th~b?I~JI) 

~i1u1run1'j~\lbb'lt'l~B:w/u~'M'VI u~'M'YI hh LB'U b'V1{011u1~~ "il1nt'1 
\1 \1 ... 
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t91111~Vi 1 (~B) 

21VIf~~1fl1~1~1~U~Ufl 

(tl1b~Lbfl~flt911tl1) 

Lfl1-:lfl11~-:lel~'U~L1WSiieltJ~VI~LtJ5'U 8 t;)'U'U 
'IJ 

~VI~LtJfi'U LL~1~?11llL?f'UL'U L~~~ty11VI 

fl1-:ILVI~lJVI1'Ufl1 ~.:IL U'U~'Uviosztll.szf'U ~cWfleJ1~tJ 
~ ~ 

LL~~~'U~~1WOSZftJfl11lJL tl'U?i1'UL Vlqj 11li1?1fl1~ 
~'U~th 1~ Vl~el~'U~~L VllJ1~?flJ~flfl11fl~eJ1~tJ 

'IJ 

~B.:~!ir~1th ~~fl~"\l'U~~i1~i~~VI1tJ1flVI~BLfl~ 
?lru'Wufi'IJ11flf1eJ~LL~fl~1-:!L~ ~~Ju fl"\Jfl11llvY.:~ 
'IJ v ~ ~ 'IJ 

L'U1~tJ~rlfl?fi1.:JU~~1~tJ~~1L~'Ufl11~fl.:l 

L fl1.:1 fl11 ~ .:~11] ?f .:1 ~ ~ fl1 ~VI 'U ~ eJ VI-r~ tJ 1 fl1 

~~LL1~~ellJVI1~~1fl1~LL~fl~1~L~ 

3) -;ij'~ L ~i1fl11thD~U1L~'hJ"\11flfl'U-:11'UrleJ?f~1.:1 

t~tJ1~'U'UU1D~tl1L~tJ~1 L ~"\11tl ?11ll11t1 
'IJ 

1eJ.:I-r'Utl1L~EJ1~~hJeJtJfl';h 5.6 ~'U.ll. LL~~ 
~ eJ.:~i1LJ 1~aV1B .n1~ n11u Tu ~J1 L~ tJ ~1ll 

lV lV I 

lJ 1 ~ 1jl1'U fl Wfl1~U1Vl~ ~ 1lJVi fl !)VIll:_EJ 

n 1VI'U ~ r1 el'U1~'U 1 tJ ~.:~ ?i1~'U'U 1 ~'U 1 t1t11 
'IJ 

?11o11ru~ 

IJJ"'1!J1J 2557 T\ . sJh~ 'U1MVl ~ L'J~ LLm'1.U•{ LL'D~L~Yl ~1n~ ~ 1''U1ll~li11J11J 13 I 131 ,,J, 
Ll.JW1ti'U 2557 ~ 

(t.11EJB'UE.lfl1 ~u~th~L?f~:o) ... ('U1tlf:11U'Uvl oL'UsalL~OSZf?f'UV11) , 
n11l.Jn11~iia1u1"\l/u~~Vl ~n~ LLn1u~ LLa?JL?JVJ ~1fi'~ 

'IJ ~i1'U1fUfl11~\lLL'J~!K€ll.J/'U~~Vl 'U~~Vl Lth L~'U LVlfll'Ul~~ ~1fi'~ 
'IJ v 



!II 

'111 

3. Qn u::i"'n"'c: 

1'W~fdlij 1 fld.J. ~1 

llVI~'nJ1~h~'UllvieJ~1-:~1~ e1~1-:~11n~1d.J 
1fl1-:~n11~~'l11u~J1l~t~~di~:ft'urnt~ 1 tJ 

1fl1-:~n11~-:~1'U1~t~~rleJ~~1-:~~~~ 
21 I 

0 "" I .:9 q 

~ 1L tJ tJ n11 n eJ'U 1 ~u 1 t1 eJ eJ ntJ eJ n 'W'U 'VI 

1r11-:~n11 1~ t~J1vl-:~~eJ-:~ 1r11-:~n11~ ~ij 
~rufl1'W L tltJ 1 tll911d.Jd.J1l911!1'U~n~vrd.J1tJ 
fl1VI'U~ ll~~iJ1~1~'U1tJJ1vl-:!~-:J?fll VI~-:! 

'\I 

tl1~1~tJ1~t~l911-:~ ~-:~tTtJ ~-:~11J?i-:~c.J~ 
fl1~'Vl'UvieJ'Vl-r'Wtl1fl1~lb.fl1'W 1 'Ull VI~-:Jtl1 

n111i't11~ 1t~~t1~~'Uu~l 1ru 1r11-:~n11 
~1 nL~dJL tl'U~'U~u1'Ul~ ne11~ t1 L~ e1ij 

n11cW~'U1~'U~ltl'UeJ1fl11~~'WneJ1~t~ , 
~ .r:1 al.d al QJ 

~-:! l u'Ufl11l u~ ti'U1 ull 'U'U ll~~~n~ru~ 
'\I 

n111i'~~'U1 tJ~1fll~dJ eJ~1-:~11nl911dJ 
n11rle1~~1-:~ 1fl1-:Jfl11LtltJn11~1l iJtJn11 

fl1 t1 1 'U~'U~1 r11-:~ n11 LL~ ~ 1~ '<il ~vi1Ll tJ1 
21 21 

~'Jtl'UeJ~1-:JiJ~~~ 

~111.:JVi 1 (~eJ) 

1) '<il ~ 1 ~ij 1~'U 'U U1U ~'l11l~ tJ 'h L1~ 1tl1eJ-:J ~'U 
'\I 

tl1l~t~1~1JueJt~n11 5.6 ~u.d.l. l~e1'l11u~ 
!II 
0 .... ll.l ll.l 

'U1l~tl~1 flVIeJ-:J~'JdJ~eJ-:Jfl'U-:!1'U 

'<il~ 1 ~ijn11U11-:~~n~11~uu'l11u~tl1L~t1 1 ~ij , 
tl1~~'Vl5 fl1'W 1 'U fl11vi1-:J1'U~~el ~ l~d.Jel 

'\I 

L fl ~-:~ fl ~ ~ LL ~ ~ ~ ~ vi 111 t1 -:~ 1 tJ t:.J ~ n 11 

tJ5 u~ l911d.Jd.J1l911fl11u eJ-:~ n'U ll~ ~ llm ~ 
"" ll.l 

(:.J~fl1~'Vl'U~-:J~'J~~eldJ~~~dJ1l911fl11 

"" "" ll.l 
l9l~l911d.Jl9111~~eJ'U(:.J~f1~'Vl'U~-:J~'J~~eldJ 

l~'WeJvieJri1~n-:~1tJU1t~u1tJ~~~~t:.J'U 
Q.l ~ c:. il 

'Vl1'Wtl1fl1511d.J~1l91~~~~-:J~'J~~eld.J 

ll~~ri1~fl-31'Ul~l9l'Will11'Vl 'Vlfl 6 l~el'U "' , 
!lJQ.) "" 

• t:.J1'Ut:.J~~el'U 

1) fl 1 'U fl dJ ~ ll ~ fl11 rl eJ ~ ~ 1 -:11 ~ l tJ 'U 1 tll911 dJ ll 'U 'U I • 
, '\I 

lltl~'Um~-rueJ'Uru1l91~1flVItJ'lti-31'U11~fl11 , "' 

2) fl d 'U fl dJ ~ ll ~ fl11 rl eJ ~ ~ 1 -:1 1 ~ l tJ 'U 1 tll911 dJ 
, '\I 

ieJfl1VI'U~fl111 i'tl1~ 1tJ~tJ~~'U 

'U 

L..ij1~eJ-:~1fl1-:~n11 (u~~'Vl ~ n~ Lln1tJ~ 

lleJ~l~'Vl ~1n~) 

~~1~ijfl11~~l911dJ~11~~eJ'UeJ~1-:J 

lfl ~ -:1 fl ~ ~ ll~ ~'<il ~vi 111 tJ -:1 1'U (:.J~ fl11 

tJ5 u~ l911d.J d.J1l911 n11u eJ-:~ n 'U ll~ ~ llm '?.1 
I 

"" ll.l 
t:.J~fl1~~'U~-:!~1~~8d.J~~~d.J1l911fl11 

I 

"" "" ll.l 
l9l~l911d.Jl9111~~eJ'Ut:.J~fl1~'Vl'U~-:!lld~~eldJ 

l~'U e1 vi e1a 1~ n-:~1'U'U 1 ti'U 1 tJ ll~ ~ llt:.J'U 
Q.l ~ c:. il 

'Vl1'Wtl1fl1511dJ~1l91~~~~-:J~'J~~eldJ 

LL~~ri1~fl-:J1'UL~l9l'Wru11'Vl 'Vlfl 6 L~eJ'U 

~ _l~ !~~ ,.£9.,7. •• fJ. . • . ()_ ~B~'i11'U1'U 14/131 'IM ~ 
g•a•YJ!!·~~~~~~ p E cv 0 v 

IJJ't;1ti'U 2557 n li~M'VJ iii L ~!l LLn1Uii LL!ll'l L !IV! ~1n01 blJ't;1tJ'U 2557 ~ ''fr ~ 7" . 
('U1t.~5''Wt.Jn1 ~'U~th~L61~~) ... ('U1t.lfl1ir'Uvl lib'U~L~"lf61'U'V11) , 

n1111n11~ihh'U1~/u~'li'VI ~LJ!;l LLn1'U~ LLeJ61L61'VI ~1n~ 
'II 

~i1'U1run11~~LL1~iKeJ11/u~'li'VI u~'li'VI1th LB'U L'VIflttJ1!;l~ ~1n~ 
'II "' 



3.1 n1'jteHth~lv11'll~~1J c~a) 

3.2 fl1'j~'j1~'j 

b:U'M1EJ'U 2557 

th~nv'U n'U 1 'Ufl11nv?t1\:~ 11Jljfi'C\l n11lJ~ 
n v r1 1 1lJ 1 'U bb 1.:1 '<\) 'U ~ .:~ C.J ?~1 ~ b n ~ n11 

~ 

bD~f.l'Ubb'lJ?t.:JvlB?ffl1'W~'U.m~f.l1B'U ~.:~J'U 
C.J?t n1~'VI'U~Ln~;'Uvf.IL 'U1~~'U~1 
1'W1~f.J~flB?f~1.:J~~'Ub~lJ1'<\l~~'U~.:J 

'\.1 

bfl~B\1~ fl1/l?f ~ v'\.J fl1W n B?f~1.:J b ~1 ~ 
~ ~ '\.1 

Lfl1\lfl11 t~f.J1i\~t.~'VI1\I~~n ~1'Ut1'U'U 

'W~?t 1f.l5t.~ LL?t~t1'U'U6ifvf.J'W~?t 1f.J5t.~ 8 L Ylv 
1 LJ~\It1'U'U Lfl1\1~1f.J~'U 1 '<\l1t.~1'UL ~f.J1n11 
~'U~ .:~ ~ bn ~ '<\) 1 n n11 n B?t~1.:~ 1fl1.:~ n11 

'lh~lJ1tu 28 ~'U-1t1f.l'U~,j'.:J (PCU)/~lJ. 
~\1'<\l~ hJvi'11 ~fl11lJ?f1lJ11t11 'Ufl111B.:J~'U 
'\.J~lJ 1 ru fl11'<\l 11 'C\l 1~ B \1 t1'U'U ~ .:~ n ci 11 

L'lJ~f.l'Ubb '\.J?t.:~1 'lJLLvlvch.:~1~ LrlviLfl11~v1 

~1'j1~~ 1 (~a) 

21QJ ""' 

• C.J1'UC.J~~B'U 

b~1~B.:J Lfl1.:Jfl11 ('U~,;'VI ~ b'J?I bbfl1'U~ 

bbB?fb?f'VI '<il1n~) 

1) n1~'U~~1\Ib1?11fl11~'U~\Ii'?f~nv?f~1\11 ~ • ~~cQVi(?l11'<\ll~ 
~ 

?fB~fl~B\Itl'Ufl!)~lJ1f.J~b~f.l1~B\I bb?t~11Jvh - fl11lJb?ff.J~1f.J~B.:J~1t1'U'U~1Bfl11lJ 
fl11~'U~.:J 1 'U~1\Ib1?11d.:J~1'U b~f.J~1f.J 1~ 1 ~ bfl~'C\l1flfl'C\lfl11lJfl11 

2) fl 1 'U fllJ J 1 ~ t1 fl1 t1 'U 11'VI fl (?11lJ 'W ti' ~~f).:) ~'U~\Il?f~flB?f~1\I~B\I Lfl1\lfl11 
~ ~ ~ 

fl1lJfl11~'U".:J'VI1\I'Ufl LYlvuB\Itl'Ufl11i11~ • ifin11~~n11 
~ 

I !II 
q q""' """ 

- (?111'<\l?fB'Ufl11lJ b?ff.J~1f.J'VI bfl~~'U~B.:J 'VIi~ L 'VIilJ~B\1 b~'U'V11.:JfllJ'U1fllJ 
~ 

3) ~~L(?l1f.llJ'C\l~~1\l~v1t1'U11'VIfl~t1n1'U 
~ ~ 

~ 1 t1 'U 'U bb ?I ~ ~ ~ 1 ~ n n11 ~ v lJ bb 6ij lJ 

~t11f.l\11'ULYlvuv\ln'U1lJi.~ljc:J'U ~'U ~'U Lb?l~ 
~ 

I !II 
q q""' """ ""' 

fl11lJb?ff.J~1f.J'VIbfl~~'U'C\l1flfl'C\lfl11lJ 

L~~l?f~~~~B1t1f.J'U~Bvfl1 '\.J~1.:J~ci'U'U'U~1 
~ 

Lfl1\lfl11 
I I 

• ~1\IL1?t1Vi(?l11'<\ll~/fl11lJ~ n11'<\l11'<\l1'U'Ut1'U'U.fl1f.J'Uvn Lfl1\ln11 

'C\l1fl1~~'Ufl111~'U~fl11~B.:Jt1'U'U Lfl1\1~1f.J I 4) ~ ~ L (?11 f.) lJ ~ 'U ~ ~ 1 ~ -r'U \11 'U ~ 'U EJ 1 f.) 1 ?f ~ - ~'\.J~1~?1~ 1 fl~.:J (?l?jeJ~1~f.J~L'J?I1 
'C\l~'W'U11 'lJ~lJ1UI'C\l11'<\l1~L'i~lJ;'U'C\l1flfl11 
n B?f~1.:J Lfl1.:J fl11 i 11ivi11 ~1~ ~'Ufl11 

1~'U~fl11~B\It1'U'U (Level of Service; 

LOS) ~B\1 L~'U'VI1.:! fllJ'U1 fllJ~.:J nci 11 

L U~f.l'ULL D?t\11 D'C\l1fl'U'C\l 

~ 
!II I 

1 21 dl qo v 

fl B ?f 11.:1 LL?I ~ 'W 'U 'VI ?f1 ~ 1'U 'C\l B ~ 1 t1 'U 11'VI fl 
~ 

.fl1f.l1 'U Lfl1\lfl11 t~f.l1lJi. ~'C\lv~J1L~11 LJ1 'U~1 
fl11'<\l11'<\l1~B.:Jt1'U'U?f1511UI~.fl1f.J'UBfl 

...:.:tt•;;!j:.:(';~ 

Lfl1\lfl11 

I 21 

flB?f11\l 

~. h A r ~~..,,~- IZ,2,;;:E'f! ··c~ . ~ (\ ~)~~,j11J1\J 15 / 131 1-1ii1 
!l. v~AI-J\.I.l \J1l!IVII'l (~~~ (m11.101 (t!JI'H!IVI <i1riMUJ191EJ\J 2557 ~ 'f~ 

('U1EJG'Uf.lfl1 ::S'U~thi~b?l~~) 

~i1'U1illfl11~-:Jbb1~~m.J/u~~'VI u~~'VI tt11 b~'U b'VIAL'UL~~ ~1n~ 
('U1EJt:nti'Uvi m'Ufllb~~?l'U'V11) , 

n11:Ufl11~i1ei1'U1~/u~~'VI ~n~ bbfl1'U~ bbel?lb?l'VI ~1n~ 
'IJ 'IJ .., 



~1'i1~~ 1 (\9iv) 

.:~~er;h tfl1-:J~1tJtl'W'W1eJU Lfl1-:Jfl111~-ruc.J~n1~'VIU I 5) ~~ 1 ~i1 LL~'WU1tJ?f~VleJ'WLL?f.:JLL~~u.:~~u~nruVi'1tJ 

"\11ntl~l-11run11"\111"\11~ b ~lJ:fftJ1 'U~1.:~ n11rie1a-r1.:~ 
Lfl1-:Jfl111l-ll-11fl b ~el.:J"\11fl1~~Ufl111 ~U~fl11~€l.:J 
(ltJtJ1lJ~ ~ ~ 1 ~.:1"\1 1 fl L~l-1 LL~ eJ 1 "\li1c.J~ fl1~'VIU "\1 1 fl 

eJ'tmLVI~"\11flfl11~'U?f.:J LL~~fl11l.l?fflU1fl"\11flfl11~1.:1 , , 
VI~'U~eJ.:J1?J~fieJ?f-r1-:Jbb~~~b"\111"\l1b~tJVI1tJ b'\J'W~'U , 
~.:~tYtJ c.J~fl1~'VIU~.:!eJtJL 'W1~~U~1 

'IJ 

1(l~tJ?i.:~1a~rieJa-r1-:~~eJ.:~ tfl1.:~n11 L ~€11 ~cr~u~ 
, 'IJ 

tJ1 ~ CJ1'UU'Utl'U'U a.:~ Lfl\?1 L ~'U1(l~.:Jfl~111~eJ ~1.:1 

~~L"\l'WL~eJUeJ.:Jtl'Wfl11LfltJ1~'W 
6) ~~ 1 ~i1cr11 UVI~eJ1?f~U~fl~l-lfl1~U~VI~.:J1()1 ~ , , 

n~~~ L~eJueJ.:~n'Wn111?1n'VI~'U~eJ.:~1a~rieJa-r1.:~ , 
7)-cil'~1~i1L~1VIU1~B1'W1tJfl11l-l?f~~1fl~1'W 

fl11"\l 11 "\11 .n1 CJ1 tJ ~'W~Lfl1-:J n11 LL~ ~u~ L 1 ru 
2.1 ~ 0 Q.l ..: 

'VI1.:! b ~1-e:le:lfl 11lJ'VI-:J"\l1fl~fl11lJ b 11~€l.:l1tlU11'VIfl , 
fl1CJ1'W~'W-ffifl1-:Jfl111l-l'"l~bfl'U 30 fll-1./~l-1. 

€l ~ 1 .:1 L fl ~ .:1 fl -r ~ LL ~ ~ ~ ~ vi 1 

11 tJ .:~ 1 'U c.J ~ n1 1 t1 n u~ 1?11lJ 

l-11 1?1 1fl11U €1.:1 tl'W LL~ ~ LLm ~ 
""' 2.1 

c.J~fl1~~U?f.:JU1~~€ll.IU~~ 

lJ11?11fl11~~1?11lJ\?111"\l?feJU 
I 

c.J~fl1~~U~.:JU1~~€llJ L?f'U€1 

~eJri1~fl.:!1'W'WLtJU1tJU~~ 

bLc.J'U 'VI-r'V'l tJ 1 fl 1511l-1~1 ~ LL~ ~ 
I 
~ 2.1 0 Q.l 

?f.:JU1~~eJl.l u~~?f1'Wfl.:J1'W 

8) -cil~1~i1l-11~1fl11szfeJlJLLfllilJ~1(l'U'U Vl~elfl11lJ L~\?1'V'l~11'VI 'VJfl 6 L~e:l'U 
L~tJV11tJ1~~ ~Lii~"\11flfl"\lfl11l.lfl11~'W~.:J1a~ • ~1'u~~~eJu , 
neJa-r1.:~~eJ.:J Lfl1-:Jfl11 t.lT~?f"\l'W1~11Lii~:fftJ"\11fl L ~ 1~ eJ.:J Lfl1 .:~ n11 ( u~~'VI ~ 

'IJ 

n"\1 n11l-l~eJ.:~ Lfl1-:~n11 L1~ Lbfl1'U~ LLeJ?fL?f'VI '<\J1n~) 

9) ~ ~ L\?1 ~ tJlJ~'W~ri1V!-ru-:~1'U~'U~1 CJ1?f ~ fieJ?f-r1.:1 , 
LL~~~'W~ri1VI-r'U"\l€l~1(l'U11'VIfl LL~~1tlU'U6i1LlJ'U~ 

, 'IJ 

.n1tJ1tJ1fl1.:~n11L~tJ1l-l'"l~"\leJ~1'W~1n11"\111"\11~eJ.:~ 

(ltJ'U?f1511UI~fl1tJ'U€lfl Lfl1-:Jfl11 

9JW1 (111AI!4'11 ~ .. ~~ ~:- a E n . l( ..... ~G:&..'IJ?I.~~A~~ • ·ro- n . -ru1.eN~TW1'W 16 1 131 VlcU1 
.,.. .... .,.. ~ · r&Chnologles,. Lid. SL' 9=:Q 

. U11!/''Vl el l':l~ LLnnJ~ ll'tl~~~Yl ~lrll?l · ~ 
blJ~1tl'W 2557 . LlJ~1tl'W 2557 · - '·"';/ . VJ/ 

('W1tltl1tJ'W~ tlb'UI"lb~~?t'W'Vl':i) , 
fl';j';j1Jfl11~i1el'1'W1"\l/'U~~'Vl ~bd~ bbfl':i'W~ bb€l?tb?t'Vl ~1tl~ 

'IJ 

('W1CJ5'UCJfl1 ~'W~'lh~L?t~~) 

~i1'W1fUfl11~'1bb1~~€llJ/'U~~'Vl u~~'Vl1th LB'W L'Vlfl1u1~~ ~1n~ 
'IJ "' 



blJ~1CJ'W 2557 

(91111.:1~ 1 (l9ieJ) 

10)~ ~ 1 VliH~'U Vi ';1 B ~ rHHJ b tJ 'U ~ ~?11 'U.fl1 CJ1 'U ~'U 

Lfl1 \1 n1161'1VI-r'U'H1~'U?i\I~'U bb~~1t~'lJ'U~1eH i1:w1 
'1.1 

b 'VI'lJ 'U 1 'U ~ 'U ~ ti B Gf~1\l t ~ CJ vr1:w ';) B ~ fl B CJ 1 'W sne:w 
'1.1 

~VI~LCJ5'U 8 
I OJ I 

11)~ ~ bVl ~ CJ:W?I tl1'U VI G1'1VI-r'U f1 B\11 ?I~ ti tl ?I ~1\1 ~ 'UVl , 
OJ I o ..., !.1 ..., 1 !.1 Cl qo ..., 

?11V11'U\11'U~'U CJ 1 CJ'J ?I~ f1 eJ ?111\1 bb~ ~~'U 'VI ?11VI1'U , 
';Jt~~1t~~B-:~'U11'VI n.n1t1 1 'U Lf11-:~n11 bJ1 VIJ 1Bt~n:w1 , 
'Ue:Jn~'U.mfl1\ln11 b ~B1:w1 Vln~~11\I'VI1\1';111';11 

12)LJ 1~ ?11 'U\11'U n'U 1t~~ 'U ~'U bb~ ~ 1t~ tl'U 1 VI b i 1:w 1 
'1.1 

.fl1CJ 1 'U~'U.ffifl1\lf111Vl~~~'U bde:J'U11'VIf1~'U Vl~tl b 'VI , 
tl'l.lb?f~-;]~\11 vrt~Bn'l.IBnsnBCJ 1 tJtieJ'U ~\11 vrR''W 1 V!lJ b i1 

'1.1 

:w11~ t~CJ 1 m'VICJ~el?I11U1~?11'U\11'Un'U , 
13)'lJ1~~1~:WcW'U51 Vl~tl ~el1~CJ'U~'h 'JUI~'U~fie:J?I~1\I 

'1.1 '1.1 

'VI 11 'U fi\1 n 1 VI'U ~ n1 1/bb~ 'U \11'U ti tl ?1~1 \1 t fl 1\1 n1 1 
I !.1 CV ll.l 

1~ CJ ~ b d ~ 1 f11 1f1 e:J?I11\I {91 ~ tl~';J'U:W 1 {91 1f1111'U~ tl 
I 

ll.l ..,. Cl ..., 

1tl\l b 1CJ'U b ~tl~~1~~'Ufl11:W1'Ubb 1\l~tl\l~~f11~'VI'U , 
1 'W1~~'UVIii-:~&i~~ruunru1 'VJVI~t~ihCJ b~B'W1 Vim~ .., .., '1.1 

b~'U'VI1\I~f!J';J1 1 U:W1i1fl11:W1~JJ~1~1'\Ib ~B1:w'1 Vlbfl~ 

n .n\JL l,~..... ~ r. r ~1J11Jl7/131ll\i1 
_________________ 1J1~'Vl (?) L'J~ LLn1Uvt LL'El~L~'Yl ~'lf1W~1CJ'U 2557 P-ro-En ~ il / 

('W1CJflTU'Wvl 5b 'Wf'!b~~?f'W'V11) , Tschnologies., Ltd.( ..., .,. ~tJ 1 
""' ) 

'U1CJ5'WCJfl1 ~'WVl 1~b?f1~ 

n11l.lfl11~i1el'1u1~/u~,;''VI ~n" bbn1u~ bbtJ?tb?t'VI ,j1n~ 
'\J ~~1u1run11~\lbb'J~~tJ:w/u~,;''VI u~~'VI1th bB'W b'V1~1u1"v ,j1n~ '\J .., 



3.4 n1~tmvHh 

t911~1~~ 1 (t9ia) 

t fl1.:~ n11i1 fl11l.J ~ v .:~ n111 i' 1111 cw ~1.:~ n11 11) ~~ 1 Vfi1f1-:~u1ri11v.:~u11i' ~cw1~fl11l.J'OJ 1l.icW'vt~ 
tiv?l-r1-:~tb:::l.J1ru 7 ~'U.l.J./i'cw t~t~'OJ:::LtlcwJ11i' n-l1 7 ~'U.l.J. ~.:~?11l.J11m:l11v.:~J11m~l.icW'vt~ 
~eJ.:Ifi'W.:I1'WtleJ?I-r1.:~ bb~:::J11 i''OJ1fl fl'OJfl11l.Jfl11 fll1 1l'W 

i 11::: ~ 1.:1 'Vi 1 fl11l.l ?I::: v 1 ~ ~ 'W ~ ti v ?1-r 1.:1 2) ~11'0J~'OJ~f16lfl.l Vl1fl'V'I'UL m'U~1bii'Wfl11bLti1~ 
'IJ q 

't.J1:::~1i'cw ~.:~Ltlcw'lJ~l.l1Wb~t~.:~b~ncW'vt~ ~.:~ t~t~~bcw 
tiv 1 VfLn~~:-J~ n1:::'VI'Uvlvn111 i'J1~v.:~~l.l~'WL cw 3) n1i''Ul Vlfi'W-:!1'WL i'J1v~1.:~'\.J1:::V1E1~ 

q 

1:::~'U~1 

1 cw~1-:~nv?l-r1-:~'V11.:~ tfl1-:lfl11'0J:::~eJ 1m 'rlcW1'0J1n 11) bbcw:::t11t Vlfi'W-:11'W 1m 'rlcW1eJ~1-:~LJ1:::V1EY~ 

fl111 crJ cW 1 'W fl1 VI~ 1.:1 ?11 ~ 1 ?11l.J L ?I 'W t ~ EJ fl11 2) L ~ eJ flL i' eJ LJ fl1 ru /VI~ eJ ~ 1 crJ LL 'U 'U LJ 1::: VI El ~ 

~1L ii'Wfl11tleJ?I-r1.:1 1fl1-:lfl11'0J:::~.:~~:-J~fl1:::'VI'U~eJ 

fl11L m 'rl.Yh~v.:!~l.J~'W~1.:! Lflti.:!VI1v1:::'U'U~eJ.:! 
q 

fl111 yJ cW 1'W fi1VI~1-:!L 'W 1::: ~'U ~ 1 L ~ el-:1 'OJ 1 fl 

LJ~l.l1W 1 'rlcW1~~eJ.:!fl11L i'i1cW'vt~ 

q 

'V'I~.:I-:11'W 

3) ~~~.:~v'\.Jn1ruLL~:::n11~1t~1 i"JcW11 VfLtl'W 1 't.J~1t1 
q 

.... v v 
fl11l.Jb 1ti'U1~EJ LL~:::tlfl~el-:!~1l.Jl.J1~1;)1'W 

'IJ <M 

LlJ~1EJ1J 2557 n ~ u1M'Vi ~ l~!< lln1ul1i ll!l!IU.I'Vi oi1rl~ blJ~1tl'U 2557 

bfl ~.:~fi-r~ bb~ :::~ ~vh 1'1 EJ .:11'W 1:-l ~ n11 

LJntr~ ~ 1l.Jl.J1 ~ 1n11u e1.:1 ncw bb~::: bbm ~ 

I:-J~fl1:::'VI'U~.:IU1~~ell.JU~:::l.J1~1fl11 
I 

~~~1l.J~11'0J?I€l'UI:-J~ fl1:::'VI'U~.:I bb 1 ~~ f)l.J 

L?lcw v vi v ri Tu n-:~1cw cw 1t~ u 1 t~ LL~::: LL~:-J cw 

'VI-r'V'I EJ 1 fl1511l.J~1 ~ bb~ :::~ .:1 bb 1 ~ ~ ell.J 

bb~:::G'1Tun-:~1'Wb ~~'V'Iru11 'VI 'VIfl 6 b~eJ'W 
QJ q 

VQJ ""' 

• I:-J1'UI:-J~~el'U 

b~1~eJ-:~1fl1-:lfl11 ('U~,;'VI ~ bd~ bbfl1'U<?i 

bbeJ?Ib?I'VI ~1n~) 

• ~~1Vfi1n11~~~1l.l~11'0J?IeJ'UeJ~1.:~ 

L fl ~ .:1 fi-r~ LL ~ ::: ..ij' ~ vl111 EJ .:11 'W 1:-J ~ fl11 

'tJ ~ tJ~ ~ 1l.Jl.J1 ~ 1fl11U eJ .:1 fl'U bL~::: LLm ~ 

I:-J~fl1:::'VI'U~.:IU1~~ell.JU~:::l.J1~1fl11 

~~~1l.J~11'0J?IeJ'UI:-J~fl1:::'VI'U~.:I bL 1~~ ell.J 

L?I'UeJ~eJ?f1~fl-:11'U'W1EJ'U1EJU~:::UI:-J'U 
Q.l ~ .q II 

'VI1'V'IEJ1fl1511l.J~1~U~:::?I.:!U1~~ell.J 

LL~:::G'11~fl-:11'UL'?J~'V'Iru11'VI 'VIfl 6 L~eJ'W 

~ . ~~!Wi'h1J1u 18 I 131 ·wlh 

('U1tlf:11tJ'Uvl Db'Uf'l!L~~?I'U'VI1) 
q 

f111lJf111~ihJ1tJ1'0J/'U~,;''VI ~b1~ LLfl1'U~ bbeJ?Ib?I'Vl ,]'1fi'~ 
'\1 

('U1tl5''Utlfl1 ~'Uiith~L?I~~) 

~i1tJ1rufl11~-:~Ln~~vll/u~,;''VI u~,;''VI1tl1 L~tJ L'Vlr~1t.~1~~ ,Y1n~ 
'\1 QJ 



{Pl1';i1-!l~ 1 (~eJ) 

3.4 n1':ilmvJvh c~eJ> 21CI.J ""' 

• t:-J1'Ut:-J~~B'U 

L-cil'1~B~t~1~fl11 ('U~~Vl ~ Ld~ LLfl1U~ 

LLB~L~Vl ~1tl~) 

3.5 n1':i..ij~n1':i1Jtu.JeJtJtta:: 
'U 

~~~B~~1fl~U~1UnB~~1~U1~~1ru 
~ 

0.3 I 1) ~~VI1.fl1~U~1B~-r'U~~~B~Vifln~~~n~ru~ LL~n I • ~~t~i1n11~~~1~~11~~B'UBEh~ 
~ ~ , 

~.:Jti~Qa ~'U .~ .li'u ~~fin 11'U11~1~t1..:~~ ~ ~~u1~ 
~ 

t11~~1ru 200 ~~1 LL~nti1~L.fl'Vltl~1B~-r'U~~ 
~ 

~B~LL~\1 ~~~B~~1SZ!Lfl~ ~~~B~LlJ~fl LL~~ 
~ ~ 

~~~B~eYu~11~ ~~11.n1~1u~u~nB~~1~1~ 
~ 

L ~~\I'WB LL~ ~U1~~1U~1U L -cil'1VItJ1~riTW fl~1U 
L ~~'W ru11 VI VI fllUVI~B~1~~11~ L Vl~1~~~ ..., , 
~B1 tJ ri1V1-r'U Lf!l~l~~nB~~1~~1~1i'LL~1 , 
21CI.J I 21 21 Q.J I col 0 Q.J 

t:-.l1'ULVI~1flB~11~~B~~~U~fl~1UVIU1fl~'U~1 
~ 

1m VI~1~LL~~~~ 1 ~ij~fl1U~Lfl'U.fl1~1 U~U~ 
nB~~1\I ~1U~L VI~B~~'l111 Ufl~m u~~U~B~ 
'U~,;'Vl~-r'ULVI~1B~1~tJB~Vlfl~tl~1~ ~~Ju 

~ , 
t:-J~fl1~Vl'U1 U~1Ufl11~~fl11~~~B~~~B~1 U 

~ ~ 

1~~'U~1 

'lh~L.fl'Vl~~~B~ LL~~~11~~B'U~.fl1'W~1B~-r'U 
~ 

~~~B~1~B~LU~.fl1'W~~B~L~~B 1~LLn 
~ ~ ~ 

- tl\11B~-r'U~~~B~LtJ~n (~L~~1) B~1~tJB~ 1 
~ 

tl~ LL~~U1~~1U\11UL-cil'1VItJ1~~B~riTWfl\11UL~~ 
~ Q.J 

i Lfl'U~U'Vlfl'JU , 
- tl~1B~-r'U~~~B~LL~~vT11tl (tl~~cW1) B~1~tJB~ 

~ 

1 t;)~ LL~~U1~~1U\11UL-cil'1VItJ1~~B~~TUfl~1U 
~ Q.J 

L~~i Lfl'U~UVlfl'lU , 

L~~~~ -r~ LL~~ ~ ~'Vi111 ~\11Ut:-J~ 011 

tJ~,j'~~1~~1~1fl11tJB~tlULL~~ LLm ~ 
""' 21 

t:-J~fl1~Vl'U~\IU1~~B~U~~~1~1fl11 

~~~1:W~11~~B'Ut:-.l~fl1~Vl'U 

~\lbL1~~B:Wb~UB~B~1Ufl~1UUt~'U1~ 
U~~Ut:-JU'Vl-r'W~1fl1511:W~1~U~~ 

~~LLd~~B~ LL~~~1Ufl\11UL~~'Wt;y11Vl 
Vlfl 6 L~BU , 

tl~1B\I-r'U~~~B~~1SZ!Lfl~ (~LVI~B~) B~1\ltJB~ • ~-r'U~~~B'U 
~ 

1 tl~ LL~~U1~~1U~1U-r'UBffB~B~Ln1L~1vl1fl11 L-cil'1~B~t~1~fl11 ('U~~Vl ~ Ld~ LLfl1U~ 
BffB~1~L~BU~~ 1 ~~~VI~B~1~~11~LVI~1~~~ LLB~L~Vl ~1tl~) 

LlJj,j1!J1J 2557 n . ~ = ~ ~ .. • Pro-En 
1J~~Vl In L'J~ LLn1'W!n Ll'D~L~Vl r.nnVl rechnologlea., Ltd. LlJj,j1!J1J 2557 ~ ~1J11J 19 I 131 vn'.h 

(u1t.~t~1'li'uvl mu~L~~?tu'VI-s) , 
n-s-s:wn1-s~1ie11u1~/u~,;'VI ~n~ Lbfl1'U~ bb€l?lb?I'VI ~hfi'~ 

'IJ 

('U1CJG'Ut.lfl1 ~u~h.h~b?l~j1) 

~i1'U1illfl11~'1bbd~~€l:W/U~,;'VI U~,;'VI hh ba'U b'VIfl1'U1~~ ~1rl~ 
'IJ "' 
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3.5 n1~~fln1~11a~eaua~ 
v 

~.:tti~Qa (~e) 

3.6 n1~thufl 
c:l 

baa 

(9)1~1-:t~ 1 (~e) 

7) Lflt.J11'U11l.JL~~1?f~rl€l?f~1.:t1~LU'Ua~aTU LL~~ , 
~~Lwm:h'U~?f1l.J11r~'l11n~ul.J11m~€ln L~€l'tl1 
f1~'Ul.J11 m Vl1hJJ1€l'l11 hJ~1tJ 1 ~nu L€lf1'Yi'U~-rusff€l 
L~€l~~tf" ~~€ltJ~~€l.:lrlT.ij'~ 

0 """ """ ""' 'U1L?ftJ'V1Lf1~ 'U1 'U1~tJ~rl€l?f~1-:JU1~l.J1W 5.6 I 1) rh~u1 ~~-ru L Vll.J1rl€l?f~1.:t-.il'~VI11~'1J'UU1'U~ • ~'Y1i1Vl~11"\11~ 
\1 

~u.l.l./1'U "\1~1~-run11UTU~~1t11~'U'IJUTU~ J1 L?it1ri1 L ~"\J~u L ~€JU'Tu~J1 L?itJ~Ln~"\11n - rl1rl11l.JL ti'Un1~LL~~~h.:~ (pH) 

~ """ 0 c:;l t c:;l 
'U1 L?f tJ?f1 L 1"\1 1U ~ tJ L U'U1~'U'U Lf11€l~ f11€l.:J-

'V 
fl"\Jf111l.J~€l.:tf'l'U.:t1'Url€l?f~1.:t?f1l.J11rlUTU~ Dt€1~ (BOD) ?f11LL~1'U~€ltJ (55) 

L~l.J€l1f11~ ?f1l.J11rlUTU~tl1 L?i tJ 1m1hJ€l tJ n11 tl1L?ft1 1ml.JcU€ltJf111 5.6 ~'U.l.J./1'U LL~~~€l.:ti1 sa'~ 1 '\"J~ (Sulfide) ?f11~~~~1tJ1~ 
5.6 ~'U.l.J./1'U LL~~~€l.:ti1U1~~'V15.fl1~1 'Uf111 u 1 ~ ~ 'VlB .fl1 ~ 1 'U f111 U 1 u ~ J 1 yY.:! 1 ~ ~ 1l.J ~ .:~ VI l.l ~ ( TDS) ~ ~ n €l 'U VI 't! n 

u1u~J1'YY-:~1~~1l.Jl.J1~1~1'Utl1'VY.:~"\J1n€l1rl11 
!1.1 !1.1 

l.l1~1~1'U'l11~.:t"\11n€l1r111 
~ ~ 

~1l.JU1~f11~f11~'V111.:t'Vl-r~tJ1f11o11l.l'Y11~LL~~ I 2) VI~'U~11"\J?f€l'U~LL~n11Vi1.:t1'U~€l.:t1~uuu1u~ . \1 

(Settleable Solids) tl1~'ULL~~ 
1 ~~'U (Fat Oil and Grease) LL~~ 

VlLf'lL~'U (TKN) 
I I 

""' 2.1 .c!l 0 

?f.:JLL1~~€ll.J L1€l.:Jf11VI'U~l.J1~1~1'Uf'l1'Urll.Jf111 
~ , 

1~'U1 tJtl1i!1.:t"\11 f1€l1f'l11'1J1-:!U1~ L.fl'Vl LL~ ~'IJ1.:! 
~'U1~ ~.~. 2548 rl€l'U1~'U1tJ€l€lf1?i1~'1J'UvJ€l 

\1 

1~'U1tJtl1?f1o11W~vl€l1 U L ~€l.:J"\11f1tl1v1.:t~€l.:J 
trJ1-:If1111 'U~1-:Jrl€l?f~1-:Ji1U~l.J1WcU€ltJ LL~~ 

dJ'Utl1~~1'Uf111U1U~LL~1 ~.:1r11~11 
t:J~n1~'Vl'U~1'Uf111U1U~tl1L?i tJ"\J~€ltJ 1 'U1~~u~1 

\1 

tl1L?ft1 1~i1U1~~'V15.fl1~~€l~L?fl.J€l L~'U VI~'U 
\1 

~11"\J?f€l'UU~~?f'U~~f1€l'U€l€lf1"\11f11~'1J'U'Vlf1 1 
\1 , 

.c!l .c!l 

L~€l'U Vl1€l~1l.Jf'l11l.JLV1l.J1~?fl.J "1~"1 

3) -.il~ 1 ~i1n11?f'Uf11f1~~n€l'U1 'Ut1.:tLf11€l~.fl1tJVI~.:t 
\1 

I 2.1 iJ c:;l 0 Jf 
f111f1€l?f11-:JU~1L?f1"\J U~~'V11f1111€lrl€l'U 

~€l.:ttl1~€l-:1~1l.J 1 ~L~tJ'U~€ltJ 

""" cv • ?frl1'U~11"\11~ 
I i.l I 

- '<\l1'U1'U 1 "\J~VIu€1~n'l11~1r1111 , 
?f~~1tJrl€l'U 1~'1J1tJ€l€lf11~'U'U , 
1~'1J1tJtl1'VY.:tu'Ur~'U'U~€ltJ~VI~ttJ5'U 
8 

I I 

• ~1-:JL1~1Vi~11"\11~/r111l.J~ 
!1.1 

- L~€l'U~~ 1 f'l~.:J~~€l~1~tJ~L1~1 

rl€1?1~1.:1 

~ Pro-En ~, ~v, o !1.1 

L1J'M1tJ'I.J 2557 ~ .., - u~11"11 ~ Lr"J~ un1"~~ wu~L~-YI ~1r); r.chnot01,,,.Ud. C), (j~51-1tJ1tJ 21 I 131 VI'I.J1 
b1J'M1ti'I.J 2557 ~ -~, / 

n. 
(tJ1mnirtJvi tntJsalb~6ij?ftJ'V11) 

q 

n111Jfl11~l1el'1'1.J1"\J/u~,;'VI ~bd{;l bbfl)'I.J~ bbel?fb?f'VI "ii1n~ 
'IJ 

('U1tlfi''I.Jtlf11 ~'I.J~'lh~b?f~:O) 

~i1'1.J1'l!f111~~bb1~~v1J/u~,;'VI u~,;'VI hh La~ b'VIfl1tJ1(;1~ "i11n~ 



(911"a1-:~Vi 1 (,}a) 

b11~1ti'W 2557 
(\~ u1M''Yl ~ L'Jfl Lmnu•) Llfl~l~Vt r.hnV1 

('U1tlt:r:n!uv1mufl!L~~?I'U'V11) , 
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?1'1V!~'U~'U~ ?1151 ';jUJ~V!'1B~'U~~ilfl11:U"\l 1 L U'U t91 B 'I 

LtJ~1vJ11~~B~L1~1 

12) L~Bn 1 mfl:U 1 vJLL 'U'UlJ LL~'U?I~VJB'ULL?I'I L ~B~1 tJ1 ~LL?I'I 
?ll1'1'c\l1nV!~B~ 1 vJn';i~'c\l1tJ 1~B~1'1L~:Utl';i~~'VI5.fl1'W 

1.11M1ti'U 2557 n 1JtJ,(l{ Pro-En 
Technologl81 .. Ltd. ~ ~'U1'U 64 I 131 'V!ii1 u1~Vl ~ Lr:J~ LLn1ud\ wa~L~Yl r.hnlll 

( 'U1tJ~1tJ'Uvl fib 'UI"l b~~?I'U'Vl".i) 
q 

n".i".i:Ufl1".ieril-ehuT'il/u~,;'Vl ~n~ bbfl".i'U~ bLeJ?IL?I'Vl "il1n~ 
'IJ 

b:U~1tJ'U 2557 

( u 1 m~'tw n ".i ~ u ~h.h ~ b?l ~!) 

eri1u1run1".i~\lbbd~~e1:u/u~,;'Vl u~,;'Vltth bau b'Vlfl1u1~~ "il1n~ 
'IJ QJ 





3.4 n1'jlmrJ~1ua~n1'j 

e'U~n'lirur~~1'U C~e) 
'I 

\911'j1~~ 2 (~e) 

- ~n~11 ~b~:uiAlnt?1brl~eJ-!l~fl~1'Vlflrl~-!lvtl i , 
- ~1fl~1~'J tJbbG'f-!l bbt?1t?1bb 'Vl'Ufl11 1 i brl~eJ-!leJ'IJ~1 
- 11'1J11:U~11Tit?1r1111~~:u1n1 b~B1:u1~~'WbU~eJ-!l~~-!l-!l1'W 
- ~-!leJruVI.nih~1~t?11~LV!:U1~Gi:unu6[1'iJt?1~1 bb~~bbti-!l~1U1~b.fl'Vl 

, 'II 

b~ tJ'J n'W11 ~1 t1 n'W b ~BV!il n b~ tJ-!l n1 1u 1u b u~ tJ'W BruV!.n iJ 
, 'II 

!1.1 

tieJtJrl1'-!l 

- 1l.l btlt?1 brl~eJ\IthtlTeJ'W 1 'V'J~1~~ Bt?1 b 1~1~ru~'V'JBnG1uV!~eJG11~~:u 
, 'II 

- ~'U-~\1 i'Ub~tJ11miu'U1t?1bb'Vl'Ufl111i~'V'J~ 
- V!~'U~1T'\lG'feJ'Ufl11~'J 1 V!~~eJ-!ltl1 
- 1l-lbtlt?1J1~\Iln'U1~VI11-!lfl11bb'll1\I~'U G'f';j~~:u V!~elbfl'UV!'U'J(?) 
- tlt?1neJntl11~G'fi1'V11l.lu~eJtJ1~J11VI~~\I 
- ~1-:~~flbb~~~~ 1m 'Ufl16(i'U~ 

- 1'J'IJ1'J:U.fl16(i'U~~1'U6[11:U 11~1\lrl~.:I~~V!~1tJ 1lu bb 'Vl'Ufl11~1.:1 
Vi~~ 1 'IJ 

- bbt1flU1~b.fl'Vl:u~t:JeJtJ eJTVh~'W :u~t:JeJtJbb~-:1 :u~t:JeJtJbtJtJn :u~ 
'II 'II 'II 'II 

t!JeJtJeJ'U~11tJ ~~eJt?1~'U:U~t:JeJtJ~G11:U11mJ1fl~'IJ 1 tJ1 m VI:U1~ 
'II 

n 0 t!{ ~- ~ . . _ b:U~1tJ'U 2557 ' f ' ()Y\..J 1JJ'1!!YJ ~ L1~ LLn1'lJ~ LVtl~L~Vl /Qjln(;) 

Pr""o-En f'"·,. ~ 0 

I q lq.L re.:nnoloqies .• Lttf. v (\. n .. . '1 d~'IJ';j€J.::J1\11'U'J'U 66 I 131 VI !1.1 •~o11'J1J 2557 ~· -~ 1J1 

(tJ1w:n'l!'U'vi DL'Ufi!LV~6[if:f'U'V11) , 
fl11lJfl11~ijeJ'TW11\l/'IJ~,;'VI ~bd" bbfl':i'U~ bb€Jf:fbf:f'VI -cil1n~ 

'II 

(u1CJ5uCJn1 ~u~h.h~Lf:f~~) 

~,j1'U1t:yfl11~.::1bbdV!~€JlJ/'IJ~,;'VI u~,;'VI L'lh LB'U b'VIrlL'UL"~ -cil1nV~ 



3.5 n11~flfl111Ja~e:Jflbba~ 
'1.1 

~.:Jtl~ga 

b11~1t.I'I.J 2557 

~111-!JVi 2 (~e:J) 

lJ~ t:J e:J tJ~ Ln ~61it~1 'U 1~ tJ ~~ 1 L tit~ n 11~e:J\I 1ru1-:~fl1 '!Xiin11~~Lwnt11~L.fl'VllJ~t:.le:JtJ 1~tJ~~1 ~ii5'1 
~ ~ 

Lfl1-:Jn11~\IV!lJ~tl1~lJ1ru 2.046 ~'U.lJ/l'U 1e:J-:~1'ul.l ~ t:J e:J tJ LLtJ nth~ L.fl'Vl .n1 tJ 1 t~'!Xe:J\IcW nlJ ~ t:J e:J tJ 
~ ~ 

1l.iiit:-J~n1~'Vlu~Btl1~~'Vlfi.n1cwn11Lnu~'UlJ~ 
~ 

i1fl111tl1~~1it~'Wne:J1~tJ (1tl~ 8) ~~15-:~ii 
'1.1 

t:J eJ tJ~ e:J-:1 ?hiJ n\11'U L ~ ~ 'W qJ11 'Vl Lb~ eJ ~ 1 '11~ ~1eJn'l~f1bb?I~.:Jt11~L.fl'Vl5\11e:J\11''UlJ~t:.le:JtJ 1 ~~~L'C\l'U L~tJ 
~ 

'Ue:Jn'C\l1nd 'Vl1\1Lfl1\ln111~~~ 1 ~iil-1B\IcWnlJ~ fl1V!'U~~~e:J.:J5-:J1e:J\11''UlJ~t:.le:JtJ ~\ld 
~ ~ 

t:J e:J t.~i1 r1111 1 t~it~Yr n e:J1 ~tJ .n1 tJ1 t~ii5'1 - 5\11e:J\11''UlJ~t:Je:JtJLL~\I ~Yh .fl1tJ1'Uiitl.:J~~11e:J\11''UlJ~ 
~ ~ ~ 

1 eJ .:1 1' 'U lJ ~ t:J eJ tJ LL tJ n ~ L .yJ eJ ?f \1 L ?I~ lJ 1 ~ ~ cW n 
~ ~ 

t:.le:JtJBni'U 

e:J1~tJ~~LLtJnlJ~t:.le:JtJ 1~tLn lJ~t:.le:JtJLUtJn lJ~ 
~ ~ ~ - 5\11e:J\11'UlJ~t:.le:JtJ~16lfLR~ ~b V!~e:J\1 .n1 tJ1 'Uiitl\1~~1 

~ ~ 

t:J e:J tJ LL '!X \I lJ~ t:.le:J tJ~16lf LR~ '!Xe:J\IcW nlJ~ t:J e:J tJ 
~ ~ 

e!t~~11tJ 'C\l1n,r'U~~L~1V!'li'1~Lnu~'UlJ~t:Je:JtJ 
~ 

1B\11'ulJ~ t:Je:J tJBnit~ 
~ 

- 5\11e:J-:!1'UlJ~t:.le:JtJLUtJn ~L~tJ1 .fl1tJ1'Uiit1\1~~11e:J\11''U 
~ ~ 

'Vlni't~1 'U~1-:Jb i1lJ111'U11lJ11.n1tJ1 'U~e:J.:~cW'n 
~ lJ~t:.le:JtJBni'U 

~ 

- 5-:J1e:J-:!1''UlJ!;UJ e:JcJel'U~11tJ ~ LL~-:1 .fl1 tJ1 'Uiitl.:J~LL~-:1 lJ~ t:J e:J tJ 11lJ~e:J\ILfl1-:J n11 LLtJ nt11~ L.fl'VllJ~ 
~ ~ 

~ ~ 
""" v """ QJ col QJ 

t:Je:J tJ L tJ tJn LL~ ~~~ t:J eJ tJ LL VI.:! lJfl11lJ'c\l nn Ln'U 1e:J-:~1'UlJ~t:Je:JtJe:J'U~11tJ 
~ !1./ !1./ I 

lJ~t:.le:JtJ~e:J-:1 Lfl1-:Jn111~l.i't!e:JtJn11 3 i''U ~.:~ 2) ~ ~ L~~ tJlJ.fl1~'U~1B.:J1'ulJ~t:.le:JtJ~ .:~1-Ju~ L 1 ru~t~Vi ~ ~ 

?t1lJ11t11B.:J1'ulJ~t:.le:JtJ~Ln~'C\l1n1r~1-:~n111~ ci1t~n~1-:J L~'U 'U~L1ruLtl.:J'Vl1-:JL~'U Ltl.:J~vJ'Vl1t1-:~cW'nr~e:JtJ ~ 

e:Jch.:~L oWtJ.:J'We:J .fl1tJ 1 t~l-1e:J.:~cW'n~~t:Je:JtJ Lb l-1-:~~e:J.:~ LU'U~'U 

Lfl1-:~n11 'C\l~~~1l-1ii5.:~1e:J.:J1'ulJ~t:Je:JtJeJ'U~11tJ 3) ~~L~1V!LJ1~11'U11lJlJ~t:.le:JtJci1'Un~1\ILL~~l-1B\IcWnlJ~ 
~ ~ ~ 

1~tJ'C\l~th~?t1'U\11'UL~1V!LJ1~'C\l1n~1irn-:~1'U t:Je:JtJi1fl111th~~1i'U'Wne:J1~tJlJ111~~e:J\IcWn~~t:Je:JtJ 
11lJ l'U~~ 1 fl~\11'U~e:J'ULi1 bL~~tJ1~?11'U\11'U 

col Cl ~ Cl 

L~~Ln'U~'Ub~e:J'U~~ 1 fl1\IV!1e:J~1lJfl11lJ 

LV!lJ1~?1lJ LL~~lJ~t:.le:JtJTI6lfLR~ 
~ ni''U 

-~11'C\l?le:J'U?I.fl1'W'!Xe:J.:~'Wnl.l~ 
~ 

t:Je:J tJ 1 ~tln?f~~n~ru~ LL~~ 
~ ~ 

1lJ1 ~iitl~lJ1ru~tJ~~n~1\l 
I I 

• ~1-:IL1~1Vi~1':'C\ll~/fl11lJ~ 

- e:J~1\ILJBm1tl~1~~~ 1 fl~\1 
• ~~1l-1iin11~~~1lJ~11'C\l?te:Ju 

eJ ~ 1 \1 L fl ~ .:1 fl '! ~ LL ~ ~ ~ ~ vi 1 

11 tJ .:1 1 'U t:-1 ~ n 11 tJ ~ u~ ~ 1lJ 

lJ1~1n11~e:J\I~'UU~~u~1~ 
- v 

t:-J~n1~'Vl'U?f\IU1~~e:JlJU~~ 

lJ1~1n11~~~1lJ~11'C\l?le:J'U 
~ i.l I 

t:-J~n1~'Vl'U?I\IU1~~e:JlJL?I'Ue:J~e:J 

~1irn.:J1'U'ULtJ'U1tJU~~ut:-J'U 

'Vl1''WtJ1n1511lJ~1~u~~ 
I 

- v 0 QJ 

?1\ILLd~~e:JlJ Lb~~?I1'Un.:J1'UL ~~ 

cwun1 'Vl 'Vln 6 L~e:J'U 
"' ~ 

n,~JWlv[ ~~ . ·- tr<',, /"'\ A~\1~1'1..11'1..1 67 I 131 VIU1 
v c~ 

lJS'hYl ~ L~~ LLn1UVI lVCl~L~'Vl ~In(?! 
('1.J1t.ltl1U'I.Jvl OL'I.Jf!lb~~?I'I.J'Vl'j) 

~ 

b11~1t.J'I.J 2557 ~ Z3-c. --, 
Pro-En ( QJ ~ .r .. l ..... 
rachnologles •• l.td 'I.J1t.I5'1.Jt:.Jn1 ';J'I.Jinu1~b?l1!) 

n111ln11~i1el'1'1.J1-;J/u~..;'Vl ~n~ Lbn':i'I.J~ LLB?IL?I'Vl ~1n~ 
'1.1 ~i1'1.J1run11~.:JLL'J~~B1J/u~..;'Vl u~..;'Vl1tl1 LB'I.J L'Vlfl1'W1~v ~1n~ 

'1.1 "' 



Vl111'1~ 2 (~eJ) 

3.5 n11~flnT~1J~u.JeJEJbba~ 
'U 

~-3\J~Qa (~e:J) 
LVJ CJ~ ~'\J'j~~1'U-:ITU~Tu -ru6Sv~ eJ-:1 Lrh:w1Bl1eJ-

!l.f 

~1CJb~eJ'U~~ 1 fl-r-:1 Vl~eJVI1:Wfi11:WbVI:W1~~:W 

'U eJ n ~ 1 nil if-:~~ VJ t ..Xi1 'J ~ u u 'J ~ u 1 CJ J 1 b Yl eJ 

'J'J'U'J'J:wtl 16[j~:W~ t:JeJ CJ bb~~J 1~1-:~'!Xv-:~.Wn:w~ 
~ ~ 

t:Jvt~b~1~'J~uu'l1TuVJ~v-:~1fi"J-:~n1'J ~-:~t:~n 
~ ~ 

eJeJ f1 bbtltJ t '!Xtl1~t:.i1'U f11'JD1D Vli1fiW.fl1'W VI1:W 
~ 

:W1VI'J~i1'UtlT~,-:1~1f1eJ1fi1'J'lh~b.fl'Vl f1. eJ~1-:11 'Jfl 
«3 

~ ll1Lfi'J-:If11'J 1:Wi1n1'J~Vlf11'J:w~t:JeJCJ~b VI:W1~~:w 
~ 

~ ~ijt:-J ~'Vll 1 'tXbilVJ f11'JVI f1 ~1-:1 bb~ ~tl'U b ~eJ'U~-:1~ 
~ 

vr'Um~CJ'JeJ'U 1~ 

~Vl t ..Xi1..Xv-:~.W n:w~t:Jv t~'J1:w~v-:~1fi"J-:~n1'J LVJCJ LL '0-:~ L ut~ • ~-ruC:jVJ6[jeJ'U 
~ 

'!Xv-:~cW'n:w~t:JeJCJbDCJf1 vr'U~ 3.46 VI'J:W. tl~:W1VI'Jbfl'Utlf1 U~tJflfl~eJ1fi1'J6[jVJV!~eJ 
~ ~ ~ 

5.19 ~'U.:W. bb~~..xv-:~cW'n:w~t:JeJCJbb'!X-:! vr'U~ 3.42 VI'J:W. b~1~eJ-:!Lfi'J-:If11'J (u~~'Vl ~ 
~ 

tl~:W1VI'Jbnunn 5.13 ~'U.:W. f1VJLU'Utl~:W1VI'Jbnunn:w~ 
t( 

b'J~ bbf1'J'U~ bbeJ~b~'Vl 
' ~ 

t:JeJCJ'J'J:w 1o.32 ~u.:w. Vl~eJ~1:W1'Jt:lbnu:w~t:JeJCJvhnVJ~'U 
~ 

~1tlV1) 1t1~1-:!~8-:~1:W1~ 
1~:WuvCJn';h 3i''U LVJCJi1~n~ru~dJt~'!Xv-:~fleJ'Un1V~ 

!l.f 

neJ~-:~u~uflfl~eJ1fi1'J6[jVJ 
~ ~ 

L~~:w LVI~ n Lb~ ~i1tl"J~ VI £.:11V1-rutJ VJ-b tJ V1 Lfl 'J-:~ n1 'J~ ~ 
~ 

~ V1 LV~1 CJ:wt1-:~"JeJ-:1-ru:w~t:JeJ CJ LLCJntl"J~L.n'Vl11~..Xv-:~cW' n:w~ 
~ ~ 

t:Jv CJeJ ~ 1-:1 b .W CJ-:I'WeJ bb~ ~VIlTt~vhfi11:W~~ eJ1VleJ ~ 1-:~u eJ CJ 

atlVJ1~~~fl?-:~ c1u~ 9) 
'U 

5) tl'J~~1'U-:!1'U 1 '!Xb~1VItJ1~~1n£.:1TUf1-:!1'Ub ~VI'WqJ11 'Vl b ~1 
:W1bfltJ~'U:W~t:JeJCJel'UVI'J1CJ b~eJ'U~~ 1 fl?-:1 Vl~eJV11:W 

~ 

fi11:W b VI:W1~~:W 

6) tl"J~~1'U-:11'U t ..X~1'U-rusffv~eJ-:~ Lfh b ~1:w1sffv~1 CJ:w~t:J eJ CJ 
~ 

TIB11bf1~b~eJ'U~~ 1 fl?-:~ Vl~eJV11:Wfi11:WbVI:W1~~:w 
7) ~VJ t '!Xi1"J1-:I'J~'U1CJtl1.n1CJ t t~'!Xv-:~cW'n:w~t:J eJCJ b ~v:w~vnu 

~ 

"J~uu'l11'\J VJtl1 L~ t~~v-:~1fi"J-:~ n1"J L Yl v'J1 u "J1:utl16[j~ 
:w~t:JeJCJ {lhi1) bb~~J1~1-:~vi1f111:w~~eJ1V1 neJ'U'J~tJ1CJ 
~ 

D .L0 ~Jl( fl:.'i!.:~r... b:W~1tltJ 2557 ' . 0~ b:W~1tltJ 2557 

·''· cv 0 l .I I) ~-·~':i€1.:!~1tJ'ltJ 68 I 131 'VIu1 

~- "'~y '1 

(tJ1tlfl'ltitJvl5btJsalb~~G'ItJ'V11) 
~ 

f111:Wf111~iie)'1tJT'il/'U~~'VI ~bd~ bbf11tJ~ bb€JG'Ibl:I'VI ~1tl~ 
~ 

(tJ1t~5t.~t~n1 ~t.~il'l.h~bl:l~!) 

~i1tJ1run11~-:!bb'l~!Ke:J:w/u~~'VI u~~'VILth bBtJ b'VIfiLtJL~~ ~1n~ 
~ OJ 



3.5 n1~~~n,.~:u~u.Jv£Jbbft~ 
'U 

~~'lJ~Qil (~v) 

LlJ,.1!J'IJ 2557 n ~ 
( 'U1 t.lfl1'U'Uvl oL 'U~ b~~?I'U'V11) 

~ 

n11:un11~iiel'1tJ1"il/u~,;'Vl ~n" LLn1tJ~ LLB?tb?tvt ~1n~ 
'IJ 

~1~1.:J.vi 2 (~v) 

n1i'u 1 Vt'VfUfi'ITU 1fl';i'lfl1';i'<il~ bn'UlJ~ ~e:JtJ"il1flVl~fllJ~~ eJ tJ 
'IJ 'IJ 

i'1fl';i11lcUbb~~~~'U'Ylfll'U 1u~~ 1 fl~'~ t~tJ~eJ-:J'j'JtJ'j1lJ1a 
~ 

fl'l bbtJ n~1l.lth~ b.flvtlJ~~e:J tJ bb~ ~ir~'lJ1flfl'l1 Vlbb tlu "il1nJu 
, 'IJ , 

~ e:J'IU';i';i"i) 1a.n1~'U~';ieJ'l-rulJ~ ~e:~tJ b ~e:~t1e:~-:Jnun1';i'\.J'Ub ~ e:~u 
, 'IJ 

Vl1e:~n1';i~11 Vl~~e:~'IJ,~~lJ~~e:~tJ~'~a~u bb~111'1U'U';iflb~'U 
'IJ 'IJ 

b ~eJ'j'JLJ'j'JlJ 1 '\.JEJ'!VleJ'l~fllJ~~eltJ 
'IJ 

9) -cil~ 1 Vfiie:~LJ n';iru\1 e:~-:Jnuel'u ~ ';i1tJa'd'UtJflfl~G1'1Vl-ruvru n-:J1'W , , 
bnu~ulJ~~e:~tJ~eJ'~ tfl';i'lfl1';i 1~bbn ~1n'Ub~e:~u ~,:u~u1n-

'IJ 

"ill.! n fl'lileJ tJ1'1Vl'U1 bb~ ~';ie:J'l b vhiJ'Yl t~ tJ ~e:~'liinn'j~ b .u tJu 
'U , 'U 6J 

tJ'lrlUe:J~1'1 b ilJ-:!1~ 1 Vt'rfUfl'l1'WbnU~'UlJ~~e:J tJ~e:J'l tfl';i'lfl1';i 
'U 

G11lJ 1ae:~'\.Jn';irut1e:~-:Jnuel'u~';i1tJa1t.~uflfl~YTifl'j-:Jfl1';i 1v1'-cil~ 1 il VI , , 
1 0) -cil~ 1 VfiJb~1VlcW1~fle:JtJfl1UfllJbb~~eJ1'U'dtJfl11lJG1~~1flU~b 'JUI , 

~"ileJ~';iflbnU~'UlJ~~e:JtJ~e:J'l61TUfl'l1'Ub ~~'Wru11 VI ~~e:J~"il'U 
'U ~ 

~~~'lfl';i'd tJ~~lJ b ~e:J b Du~ryqprubb ~'11 Vl';ifl~~'l~1'UlJ1'Yl';i1tJ 
bb~~ 1 vrb~lJfl11lJ';i~ir~'j~1'~1 un1';i~u~ 

Pro-En 
rechnologias., ltd. 

b:U~1t.I'U 2557 

~ ('i'mfl~'UJ'U 69 I 131 ·wU1 
7~ 

(tJ1tJG'UtJn1 ~'U~'I.h~b?I~;J) ... 
~~1'U1run11~-!lbb'd~~B:u/u~,;'Vl u~,;'Vl hh bB'U b'Vlfl1tJ1"v ~1n~ 
'IJ ... 



~ 

tr11-:1 n11ijtJ~:u1rut11 b~tl bn~~tl'i\11 n n'i\1 n11:u 
v 

~1'1~ Lvhn'U 99.17 ~'U.:w./1u tl1L~tJ'i\J~\)f1 

11'U11:Ub ~1?h~u'Uu1u~J1b~t~~eJ" 1r11-:1n11 ~" 
'II 

bUtlbb'U'UI?l~f1elt!d'1 (Activated Sludge) 

"\l1t11t1 1 6lf~ ijf111:U?f1:U11fl1eJ'1-r'Utl~:u1ruJ1 , 
b~tl~bn~~u1~hi'l!eJt~n11 125 ~u.:u./1u ~" 

\91111'1~ 2 (~e:J) 

1 b~ tJ bb tJ'U\?1~ f1eltl d -:1 (Activated 

Sludoe, AS) "\l1t11t1 1 6lf~ ~'1B~1~~tl~1t!V!6l'le:J1f111 ::> , 'II 

1r11-:1n11 ('ltl~ 10) 1~'U'Uu1u~J1b~t~ ~e1"1~-r'Un11 
'1.1 

eJB n Lb 'U'U 1 ~a1:w11rl-r'U eY 1?111 n111 V1~~e1"J 1 L~ t~1~ 
99.17 ~'U .:u .!1u bb~~ijtJ1~~VJ6.n1-w 1 un11fl'1..ij~ 

m:U1Ulf111:U?ff1tl1n1t!1tl BOD 1JJ~1f1l1~em~~ 92 

..... c:lc:l ..... 

• ~6lfti'Vl\?111'i\11~ 

rl1f111:ULUt!f11~bL~~~1'1 (pH) titeJ~ 
(BOD) ?f11bb~1ti~Btl (55) ~~1~~ 

(Sulfide) ?f 11 ~ ~ ~ ~ 1 tJ 1 ~~"VI :u ~ 
(TDS) l?l~f1Bt!V!tJf1 (Settleable 

Solids) J1~t!bb~~1~~tl (Fat Oil 

?f1:U 11fl1el'l -r'UJ 1 b~ t1 'i\1 1 n Lf11 -:1 f111L~ eJ ~ 1-:1 2) ..ij~ l~ijb~1VIcU1~~ijf11;:U~f111:U~1tl1ru 1 tlf111f11'Uf1:U and Grease) bb~~Vlbf1bBtl (TKN) 
l.f 'IJ QJ , I 

b~tJ'l'WeJ t~tJU1b~tJ'i\J~ijtJ~:u1ruf111:U?tntl1n1u 1~tJ'U'lhu~J1b~tJ bvJeJf11tJf1:U~bb~n11Yi1 '1 1 tl~eJ'1 • ?ffl1cWI?111'i\11~ "\l1t11t1 3 'i\1~ ('ltiVi 11) , 'II v , 'U 

1~uuu1u~J1b~tJ~eJ'1Lf11'1n111~u1u~J1b~t~1~1?11:u 1.l~11'U11:ut11b~t~b~11~'U'Uu1u~ 1tl BOD b~11~tJ'Ull.icUeltlf1l1 250 :un./~1?11 
'II 

1 u~ru~~1~'U'Uu1u~J1b~t~ijtJ1~~'VIIT.fncw1 t1 

f111 n 1..ij ~ tl~:u 1 ru f111:U?f ntl1 n1 t11tl BOD 
'II 

Lvhn'U~eltl~~ 92 vl11~ BOD ~ele:Jf1'i\11f11~'U'Ui 
ijf11Lvhn'U 20 :un./i11?11 bUt!LtJI?11:U:U11?11;11tl 

~ 

:U11?11~1tlf111elelf1bb tJ'U t~tJJ1~'1~el'lijrl1~6lfcW~1'1 ~ 
eJtJL t!:U11?11~nuJ1~'1'i\11f1eJ1f111'lh~b.n'Vl n. 

'II ~ 

3) J1~~1t1n11u1u~LL~1'i\J~tl1:u11 i'lh~ Lt16lft!L~t11~J1 
~u1~'U~L 1ru~u~1-:1~B"~tl'vTif11-:1n11 

J1~'1'i\11f1el1f111tl1~Li1'Vl n. neJt!tl~Bti1~'U1tl I 4) ..ij~ 1 ~ij1~'U'Utl1..ij~rh6lfijb 'Vltl~el1'i\J bn~~tl'i\11f11~'UtJ 
v 

~ 'l'Vl, eJ1~'U 1 tJ tl1?t1n11ru~ ~:u fltl t1 ?11 u11ru ~ 

'U~nru~1t!V!u1 1r11-:1n11 

U1U ~J1 L~ tl~ el-:1 Lf11" f111 t~ tJ ~ el'lvl1 f111~ elvJ eJ 
I 

.ell till c:l ..... 

1~tJ1tlel1f11~b'Wel11tJ11:Uf116lf:Ub'Vltl'i\11f1tl'l~tlf1f11f1 

~" Lf11 -:1 n111~ b~ eJ n1 in11u1u ~ ti 16lfij L 'VIti ~1 tJ 
Biological Oxidation ~1tl~tl~1f1~1'1 t~t~1i~tl~~ 

v ' 
c:l v ""' .ell .ell c:l 

L ~ti1'VJ1'1~1ti'Vl~L V!tlel~ti1~'Wti'Vl 

tl1L~t1 "\l1t11t1 1 'i\1~ , 
v 

2.'i\1~1~'U1t~t11BBn'i\11n1~'U'Uu1u~ 
1-
U1L~tl ,)1'U1tl 1 'i\1~ , 

v 

3.DB~nt11?t~~1tJrieJt11~'U1tJeJBnri 
, v 'II 

vJB1~tJ1tJU1tJtlfltltl?f1n11ru~ 

,)1tl1tl 1 'i\1~ , 
d .0: Q.l I .ell 

• f111:Utl bf1tJ\?11€ltJ1'1'VJf1b~eltll?l~el~ 

1~tJ~~1LcUtlf111 

• 1?111 'i\1 a eJ u tl~:u1 ru 1 ~~u;J 1 ~tl ~D eJ 

~n1 ~~t!'Vln1ul11ijtJ~:u1ru:w1n1 ~~n , 
el€lf1 1?11f1Lb~'l LL~~tl1~?f1t11~ 

ri1ti'n-:11t1L ~1?1-w~11 'VI d1'U~t!~eJ1 tl 

UJ,.1!J'l.l 2557 n .~ Pro-:-Ef!, {'A ~u1e:J"..ij'1'1.JTu 70 1 131 VIU1 

L:U~1ti'I.J 2551echnologiC!J., Lt . ~ ~ 
I 

('l..nmncU'Uvl 5L'I.J""LV!OSU?I'I.J'Vl1) , ('1.J1CJG'I.Jtln1 ~'I.J~th~L?I~11) 

f111:Uf111~i1eJ1'1.J1"iJ/U~,;''Vl ~Ld~ bLf11'1.J~ Lbe:J?Ib?I'Vl ..ij'1f1'V~ 
'IJ 

~i1'l.J1run11~"bL'lV~~t~:u/u~,;''Vl u~,;''Vl hh LB'I.J b'VlflL'I.JL~~ ..ij1nV~ 
'IJ "' 



blJ~1tJ'U 2557 n.~wu 
('U1tlrt1ir'Uvl Db'U~bVI~"'U'V11) 

q 

n11l.Jfl11~iia1'U1~/u~,;'VI ~n~ bbfl1'U~ bbe:l"b"'VI ,r1n~ 
'U 

~1"51.:1~ 2 (~B) 

5) ~V~1~ih~uut11uV~~~e:Je:J'l111L~tl (Aerosols) 1~EJ1i'iTifl11 I • ~111\lb~fltr-:JLnu~~fle:J'U'Vlfl 
q 

D1UVI bb tJtJfl1€l'l€l€lfl~ldtJ~'U 1~tJ 1 ~ii1~EJ~b1~11 'Ufl11 
lV ~ v ..: ...,. 
t11~~fl€l'U bfl~ b~l.Jfl111tJ?ftJ€l€lfl 

'U 

trl.JcrGi~ue:J~1'~cW'e:JEJ 25 iu1Vi 'IJ~l.J1ru~~€le:J'ltl1b~EJ~bnVI • ~1buun11~~bnu?fi1~bb~~~€ll.J~~'~ 
lV 'U 

1il1fl1~uut11u~t11L~t~~e:J\ILr11\lfl11'1J~l.l1ru 0.016 ~u .l.l./ Lb ?f ~ '~ t:.J ~ n11 vi 1\11 u ~ e:J '11 ~ u u 

iu1Vi ~\I'Vl1\ILr11'lfl11~~ 1 ~ii~u~~u1 un11n1e:J\I~~e:JB\I tl1u~tl1L~t~1 uLL~~~1u LL~~~~vi1 
lV 

'l11b~EJ Lvhnu 1 ~1l.J. 

6) 'IJ1~?f1'U\11u 1 ~1t1?fu~\I'IJnn~~e:J'~aTun\11'Ub~~, b ~1?ftJ 
'U ~'UlV 'U 

0 ..... 0 ...,. <:!1 <:!1 

~~fl€l'U€l€lfl1\11fl1~tJtJtJ1tJ~'U1b?fEJVj fl"] b~e:J'U Vl1e:l~1l.J 

fl11l.J b Vll.J1~?fl.J 

7) ~n1~iru1utr\l~n1~iru'Vln1u '1111'1J~1flbb~\l 11tJ11l.l1?it1\l 
q q 

bb~~LJ1~?f1'U\11'U 1 ~aTufl\11'Ub ~~ "1Lnu~u~e:J1 tJ 
8) ~~ 1 ~ii L'<il1VI'W1~fle:Jt~a1u1EJfl11l.J?f~~1nu~b 1tu'Vl1\lb~u1t1 

1u~ru~~iin11~111U?fe:Jut111\l-rn~11~uut11u~.J1L~t~ 
q 

9) 'IJ1~~1irl.J~'Ufi'VI~€lbb~\11 ~~~fle:J1PltJ'Vl11tJci1\IV!cW1 Vl1fl 
'U 

9.1 q 0 CU I 0 CU 

~€l'll.Jfl11~111\l?fe:JtJ tJ11\11fl~1bb~~lllf€ll.Jbblllfl.J1~tJtJtJ1tJ~ 
q 

tl1b~EJ~e:J\ILfl1\lfl11 

uuilifl11EJ~~b~EJ~~1l.JbbtJtJ 'Vl?f. 1 

Lnu11 ru ?ft11'U~~\IbbV!ci\ln1bUVI 
l.J~~~btlu1~EJ~n~1 2 tlirubb~ 
..... ..,j...,. ..... ..: """""" v t 
1'UV1l.Jfl111\1~ bfltJI;'{t)~ bb~~~e:Jl.J~'U'U 

'U 

b1.~~ 1 ~~~vl111 EJ\11'U?f1'1J t:.J~ fl11 
lVq 

vl1\11'U~e:J\11~uut11u~t11 L~t~ 1 uLL~ 
<:!1 d1v 

~~bV!e:l'U~1l.JbbtJtJ 'Vl?f. 2 ~1l.J'Vl ~ 

n 1 VI u ~ 111 u lJ 1 ~ 11 8 o bb vi '~ 
cw1~11~u 'YrY~ ?I \1 L?f~l.l Lb~ ~-rn~1 

~ ll I .::::., 

fltu.fl1'W?f\l bb 'J~(;le:Jl.Jbb Vl\1~1~ 'W. Pl. 
q 

2535 bb(;l~b?f'Ue:J11EJ\11'U~\Iflci11~€l 
VI 

t:.J1111~fl11 fl1\l b 'Vl'Wl.JV11'Ufl1 
'U q 

.fl1t~1u1u~ 15 ~e:l\lb~e:J'Utr~1'1J 

u'1~Yl ~ L'1ft unn.~~ Lvu~L~Yl rci1nV1 

Pro-En 
Technologies~ Uti. ,r· ..... 

~. ,., ("\. fi'U'Hl'I~1'U1'U 71 I 131 v 
( ~ ... / VI'U1 

·~~~~~:L:t ;l:~~~ 
,fi:;l.,. MYfE;lt . l.:p.,.,'IIIU 

bl.J~1ti'U 2557 r ·~y 

Cu1t~5ut~n1 ~u~h.h~L"~~) ... 
~i1u1run11~'1bb1VI~e:Jl.J/u~,;'VI u~,;'VI tth b~'U b'VIfl1u1~~ ~1n~ 
'U "' 



UJ1,11!J1J 2557 n .Wt~ 
('U1tlf:l1U'Uvl UL'Ufd!L~~~'U'VI1) 

q 

fl111Jfl11~rJeJ1'U1'<\l/U~~'VI ~Ld~ LLfl1'U~ LLe:l~L~'VI "\J1n~ 
'II 

(911~1-!1~ 2 (~el) 

~~~~~~LLfl1\l~fl:W~t:-le:Jt~~Ue:J~flcU1 (Manhole) ?I~Yl1tl 
'U q 

I • 1.1 I t,l I 
I C!t 0 1q 0 Cl.l 

fle:l'U'VI"\1~1~'U1tl'U1e:Je:Jfl?I'VI1~'U1tl'U1?11511ru~ LL~~vt:W'U 
'IJ 

~11"\l?le:J'U ~n:w~t:Je:JtJe:Je:JnLtlut.h~-oJ'1 
'U 

11) -;ij~Lnu?!i1~h.J~:w1run111m vH~1~1 ~L&i'U1~'U'U'lhu~J1 
L ~ tJ 'VI fl L ~ e:J 'U LL ~ ~ ?11 tJ t:..J ~ 1 'U 11 tJ \11 'U fl11 ~ ~ ~ 1 :W 

q q 

~ 11 '<\! ?I e:J 'U fl11 tJ ~ D~ ~ 1 :W :W 1 ~ 1 fl11 {1 e:J \1 tl 'U LL ~ ~ LL m ~ 
I 

"" v 
t:..l~ fl1~'VI'U?I\I LLd~~e:J:W 

Lfl~\1 fl~~ LL~ ~-;ij ~vl111 tl\11'Ut:..l ~ fl11 

tJ~~~1:W:W,1~1fl11i1e:J'Itl'U LL~~LLm ezJ 

t:..l~ fl1~'VI'U~\I LL 1 ~~e:J:W LL~ ~:W1 ~ 1fl11 

~~~1:W~11'<\l?le:J'Ut:..l~fl1~'VI'U 

~\1~1~~e:J:WL?I'Ue:J~e:J~1~fl\11'U 

'U LtJ'U1tJ LL~~LLt:..l'U'VI1''r-ltJ1fl1511:W~1~ 
I 

.::::.. iJ 0 Q.l 

..., ~ """" v .J o LL~ ~?I~ LLJ ~H;1e:J:W LL~ ~?11'U fl~1'UL ~ ~ 
12) "\1 ~ Lfl'U?Ifl~ LL~ ~ezle:l:W~Glf~LL?I~~t:..J~ fl11'VI1~1'U~ e:l~1~'U'U 

1 o ..., ~ ..,. , cu ..., ..., o ..., ~ ..,. cr.~ru1 'VI 'VIfl 6 L~e:J'U 
'U1'U~'U1L?Itl 1 'ULL~~~'d'U LL~~"\l~'VI1'U'U'VIfl11tl~~Le:ltl~ v:; "" q 

~ 12- c:ll ..,. ..., ,..., d.co~ • t:..J1'Ut:..J~~e:J'U 
~1:WLL'U'U 'VI?!. 1 Lfl'U 1LU'U1~tl~Ld~1 2 1J'U'ULL~TU'VI:W 

.::::...::::.. ~ !.1 

- 'U~'Uflfl~e:l1fl11~~vt1e:JL"\11~€l~ 
q q 

..., c:ll """" v ~ 
fl11"\l~Lfl'U?Ifl~LL~~~e:J:W~'U'U 

Lfl1~n11 (u~,;''VI ~ n~ LLfl1'U~ 

LLe:l?IL?I'VI -oJ'1n~) 1 'U~1~~E)~hJ1~ 

'IJ 

13) -;ij~v1111tJ\11'U?11tlt:..J~fl11vl1\11'U~e:J\11~'U'UUTU~J'1L~tJ 
q 

1'WLL~~~L~e:J'U~1:WLL'U'U 'VI?!. 2 LL~~L?I'Ue:J11tl\11'U~\Ifl~11 v 

~e:J~l111~fl11fl1\IL'VI'r-I:Wvt1'Ufl1 .fl1tJ1 'Ul'U~ 15 ~e:J\1 
'IJ q 

ne:J~'~~~'Uflfl~e:J1fl11~~ 
q q 

L~e:J'Utl~1tJ 

L:W~1ti'U 2557 ~ ~,)1'U1'U 72 I 131 vn!1 

7 ,/ 
('U1t115''Ut~fl1 ~'U~th~L?I~~) 

~i1'U1f."Ufl11~\ILLd~~e:J1J/U~~'VI U~~'VILcth L~'U L'VIflb'Ub~~ "\J1n~ 
'II "' 



3.7 n1'~1Z'U1fJtl1bbfiZ 

i:la~ntJJ1'vh:u 

b:U~1EJ'U 2557 

?ffi1'WVfU'VIL~:U~€l'l Lr11'lf1THtl'UUTU~f1€l1~EJ 
Ld€l Lfl1'lf111 1~1'un11~{91J'W1 L tlt.!€l1r111~~~n 

~ 

€!1~ EJ'C\l~vi'11 ~?I fi1'W~tl~Lr11'l n11"1'W 1 vrql 

1~ -ru n1 1'W {9lj tl1 L tlu ~ tl~ ~tl n fl ~ :u ~1 v 
~ 

r1€l'Wf1~~L~:u:fi'u ~f1'l~HU~~€l'lLfl1'lf111 
tb~f1€l'U~1EJ€l1r111~~~f1€l1~EJ?f'l 8 ~tl 

~ 'U 

'<\J1t11tl 1 €l1fl11 "1'U~Lvt~€l'C\l~~{91Jtl1Ltlt! 
~t!~tl~n~tl1~ ~'lvh1 ~rh~:ut11~~'VI'fin11 

'U 

1 vt~'WB'l (C) fi1EJvt~'lcW{9lJ'U1 Lr11'lf111i1rh?J'l 
~ 

n11nBu'W{91Jt.!1 tr11-:Jn11 ei'~11n111~u1vt.h 

€l €l n 'C\l 1 n~'W ~tr1 1 'l n1 11 tl~1 'l~i1 t:Ju ~ n~ 'l 
L ~:U~tl ~'ltY'W Lr11'l f111~'lb~ €)€) f1 Lb 'U'll1 ~ij 
1~'U'Uvttl1-:JJ1t:J'U L ~€lvttl1'lJ1t:J'U~~f1~'l1 'U 

~tl~Lr11'l f111 1 'W~1'l~ij l!J'U ~ n LL~ ~ €l €l n LL 'U'U 

1~'U'll1~'ll1 vJ1 t~v r11'llr1:UeJ~ 11n111~u1 v 
v ~ 

't11vt~'lcW{9lJ'W1 Lfl1'lf111 1 ~i1rh 1l.J Lfl'W ei'~11 n11 

1~u1vJ1n€lu'W{91Jt!1tr11'1n11 L~tl~~ 

(91111~~ 2 (\9ia) 

€l €l f1 bL 'U u1 vr'VI
1

€l 1~'U 1 EJ U1 ~ €l 'l t r1 1 'l f11 1 ?f1:U 11 tl 

vrtl1-:JJ1t:Jt!11.rnv1uvlB1~t11~:U1ru 9.66 ~u.:u. ~'l 
I 

QJ ~ .c!l 

- ~11'<\l?f€l'Uf11111Blf:U Vf1€lLb~f1~€l'l 

L ~v -:Jew B1 t1 n11~ ~ ~ BJ 111 fl1 v1 'W t fl 1 'l n1 1 n
1

€l'Ll vJ€l1~'U1EJJ1 
1~'ll1 EJ€l€lf1 ~'ltJ~:u1ruJ1viv1€l-:Jvttl1-:J11 €l~1'lcW€lEJ • ~1'lL1~1~~11'<\ll~/fl11:U~ 
tb~:u1ru 3.6 ~u.:u. - €l~1'lcW€lEJL~€ltl~~ 1 fl~'l 

2) 1ivl€l1~'U1EJJ1~'U1~ 0 0.30 :u.~'C\l~1~'U1EJJ1€l€lf1 • ~1''ll~~~€l'U 
~ 

U I 
I QJ I 0 4 ~..::::::., 4 !11 

'C\l 1 fl'U €l ~ fl~ EJ ~-'U €l ~ 11 'C\l ?1Jl1'Wtl1 b'W €l flTU r1 :U f11 1 - 'U ~ 'U fl r1 ~ €!1 fl1 1~ ~ Vf1 €l b 'C\l 1 ~ €l 'l 
~ ~ ~ 

1~'ll1EJJ1€l€lf1'<\l1f1Lfl1'lf1111l11~Lnuei'~11f1111~'ll1EJ Lfl1'lf111 (u~,;''VI ~ n~ Lbf11'W~ 
J1n€ltlf111~{91J'U1 tr11-:Jn11 t~ve1~11n111~u1vJ1 
€l€lf1'<\l1f1 Lfl1'lf111LvJ1fl'U 0.032 ~'U.:U./it!TVi ~'lbll 

LL€l?JL?f'VI '<\J1n~) 1 tl~1'l~~'lbllb~ 
v 

n€l~'lu~ur1r1~€l1fl11~~ 
U I ~ ~ 

LfltleJ~11f1111~'U1EJU1tl€l'Uf111cW{91Jtl1 Lr11'lf111 Gll-:J • ~~ 1 ~i1f111~~~1:U~11'<\l?f€l'U€l ~1'1 
LvJ1fl'U 0.032 ~'U.:U.Ji'U1Vi L~EJvJ€l1~'U1EJJ1~'l~€l'l Lr1~'lfl1'~bL~~~~vl111EJ'l1'Ut:.J~f111 
Lfl1 'l f111'<\l ~ ~ €l L ~B:u nuvl €l1~u 1 vJ 1'Utl tltltl6lf€l v tll)'IJ~ ~ 1 :u:u 1 ~ 1 n1 1\1 B'l ntl Lb~ ~ 
cwvr~ tv fit! 8 u~nru~1'WvtcW1 Lfl1'lf111 '<\l1t11t! 1 ~~ LL ti1 ~ t:.J ~ n 1 ~'VI u ~ 'l LL 1 ~ ~ €l :u LL ~ ~ 

3) Vf~'U~11'<\l?f€l'U~'l€l~~'Uvt~€lfl~~11'l'VI1'l1 Vf~~€l'ltl11 tl 
v ~ v 

:U1~1f111~~~1:U~11'<\l?f€l'U 

11'l1~'U1EJU1LL~~Jl1EJ1uuB'Wnt11 bL~~vl1r111:U?f~€l1~ ""' !I I 

t:.J~f11~~'U?f'lU1~~€l:UL?ftl€l~€l 
v 

I !I .c!l QJ 

€lEJ1'ltl€lEJL~€ltl~~r11'l ~1~f1'l1'W'WLEJ'll1EJU~~Ut:.J'W 
t:.J~ f11~'VI'll ~1tl n1 11~'ll 1 vJ 1 LL~ ~{1 €l'l ntl 4) ~~~'l~~LLf11'l~ n:u~t:JBv~tJBYrnJ1 (Manhole) 

t./ tJ I \1 i.l t.J 

I 

'VI1''W EJ 1 f11Li11:U~1~ LL~~~'l Lb 1 ~~ €l:U 

u ru vr 1 '1.11 vl1 :u ~ €l 'l ~ :u ~ t1 t ~ v 1 €l u ~ 'l ~ t1 ?J~vhvnBt!Vi'C\l~1~'ll1EJt11€l€ln"vl€l1~'ll1EJt11?I1u11ru~ 
cu ~ ~ 'U 

t:.J~f11~'VI'll~'l€lEJL 'W1~~'U~1 LL~~vt~'W~11'<\l?f€l'U .. ~n:u~l!J€lEJ€l€lf1Ltl'Wtl1~'<\l1 L~€ltl 
'U ~-~ 'U - • 

LL~~ri1~f1'l1t!L~~'Will1b'VI 'VIfl 6 
cu ~ 

n C\ A r1 J ~~-~Ui$? ~ . . . ~~1U1U 731 131 ,111 
. D N 1rJ ~ 1J1MY1111 L~ll LLnn.tl11 LL'1liiLI'IY1 ~11J~\,nEJu 255Pro-En ~- 'f vv 

r achnolugl••H lfli 

(t~1EJGt~EJn1 ~ul1h.h~b?l~!) ('U1EJt:r:n!uvl DL'U~b~~?I'U'VI1) 
~ 

n11:Ufl11~ilehu1'<\l/u~'M'VI &ln" Lbfl1'U~ bLeJ?Ib?I'VI ..S1n~ ~,j1'U1illfl11~'lbL1~~eJ:U/'U~'M'VI 'U~'M'VI h.h b~'U b'VIfl1'U1"v ~1tl~ 
'IJ 'IJ cu 



3. 7 fl1'f':i~'U1£1 

ua~n'U.J1'vi111 ({P}a) 

3.8 eJ1GH1eJ'U1~£J bba~fl1111 

tlaa~ur £J/n1':iua~n'U 
tV ""' tV 

elflfl.fl£1 

eJ 1 ~btl~ b VI~ b 'W ~ -:~1 VI~ Vl1 eJ b VI~ U fH U 'U 
q q q 

L~eJ\1~1~1n~1111D1~~1~~eJ\I~~neJ1~~VI1B 
\1 

eJU~ LVI~~'U 61 1 ut~1-:~n11 ~-:~b'U'U1~~'ll~11~ 
q q I 

L~ ~-:~~r1 eJ'U~1\I~ 1 11~-vY-:~ t~1-:~ n11~ ~ b tlu 

D1~Lfl~~b~~-:~.n~.ueJ~ bb~~i1n11~~~-:~1~'ll'll 
{9) 1-:~ 1 ~1~~eJn1VI'U~~eJ-:~eJ1~11~'U1~ 1 VltY 

1~bbfl1~'ll'll~qJqJ1U!b~eJ'UJl~ 1~'ll'llt:.J~qJb'W~-:J 

1~UU~1\IVIU1 vJ 1~UU bb?f\l?fl1\l bb~~1 vJvh 
unLU'U Ltl'U~'U ~-:~d ~uffi~1\ln11~\leJ~b'UL~~ 

q \1 

Q.J ~ q Q.l Q Q 

~11~1Ut:.J~~eJU~eJ-:J?f~1'U~Ub'W~-:J?f~u?f11 
q 

vi1-:~~1nt~1-:~n11u1~~1ru 2.5 nt~L~~1 (1~~~ 

~1\lb~'U1~~Ub'W~\I) t~~~~1,Xij~~eJ~ 
1~~\Jb'W~-:1 b~eJ1'tX1~~Ub'W~\I?f1~11~b~'U1~ 
LL~~~eJ~LV1~ueJ1~111ru~~?t~~1n 

t911':i1~~ 2 (~el) 

b~eJ~'UVItJ~~nLb~1 1 ,Xvh~11~?f~eJ1~ hJ1 ,Xij~u 
q 

~~neJuVI1eJb~~1?J~{9)1-:~ 1 ~nff1-:~eJ~.n1~1 uvleJ 
t.l ~ \1 

1~U1~U1bb~~LJB~n'l11 

6) ~1LJ eJ 1~uu'l11'\J ~J 1 b~ ~ ~ B\1 eJ ~ ~ 1~~u ~ 'U 
\1 

t~1-:~n11 hl1~Bci~1~~u1~~'U 
1)~ ~ 1 ,X ij 'Q D n 1 ru t1 eJ \1 tl'U e)~~ .n ~ b tJ 'U 1 D ~ 1 ~ I • 15n11~~n11/~1\lbd~1Vl~11~l~/ 

V 0 <:>1 <:>1 V I 

~Bn1VI'U~~Ln~1~eJ\I L~'U 
.d 

~11~~ 

- 1~'UU~ruru1U!b~eJ'Utl~ b~'U bbt:.J-:1~1U~~1~UU v v q - ~~1,Xi1n11~11~?teJueJun1ru 
q 

~ruru1rubL~\IbVI~ b cw~-:~1 VI~ L~~eJ-:~~11~~u~11~ v v q ueJ-:~nueJ'~~.n~1 ,Xcw~eJ~1~-:~1'UeJ~ 
\1 

~Bu b~~eJ-:~~11~~u~i'u LL~~eJun1ru?i-:~L~~'~ 
q b?f~eJ 2 ~~\lftl 

<V v <VC>I<V 

?truru1rubb~-:JLVI~eJ~~.n~ v v q 

- 1~UUUeJ-:!tl'UeJ~~Jl~/t:.J~qJb'W~-:! b~'U 1~uutl1 
- ~~1,Xi1n11Bu1~15n111~Bun1ru 

q 

~eJ-:!1~uuueJ-:~nueY~~.n~ eJ~1\I 
t.l t.l 

G111eJ\I~Ub'W~\I ~LflU?f1~5~'l11~Ub'W~-:! ~-:~ cUeJ~U~~ 1 ~-r-:~ 
\1 

~Ub'W~\1 bb~~~1\IVIU1'YJ ~1~'W1~11~UqJ~~ • ~-ru~~~eJU 
v <V <V Cl ..,. ""'""' Cl v 

~1UfJ~B1~11 bb~~n~VI~1~/~eJU\I~UeJ'U1 ~ - 'U~'l.J~~~eJ1~11~~VI1eJb~1~eJ\I 

L~~1~eJ-:~ t~~ eJDn1ru/L~~eJ-:~ijeJ1u1~uu t~1-:~n11 (u~~~ ~ b1~ bbn1u~ 
q t.l ' 

~ \1 n ~ 1 1 ~ eJ -:~1 ~ -r u n 11 eJ eJ n bb ~ ~ ~ ~ ~ -:~1 ,X ij bb eJ ?{ b ?{ ~ 'C\1 1 n ~) 1 'U ~ 1 \1 Vl cJ -:~1li1 ~ 
D1~~~5.n1cwn11vi1-:~1u ~1~~1~1:01'U~b'U'U~ 

dS 

t.l 

rleJ~-:~u~u~~~eJ1~11~~ . q q 

· Chi ~ n / ··~~- Pro-En UJ'I?I1~1J 2557 n . (../ ~ ~'\ ~~ _ _ ~ . . , , LL.z,_ . • _ , ..... , •• , ........ 
~ ~'il11l11J 74/ 131111ii1 

un.tVl In L")~ LLn'J'UVI LVfl~l~'V1 r.nnlf11~1UU 2557 
('W1~t~1'li''Wvl m'Wfilb~~?t'W'VI1) 

q 

01111011~ihJ'1'U1\l/U~,;''VI ~bd~ bbO':i'U~ bbel?fb?f'VI "iJ1n~ 
'IJ 

('W1t~5''Wt~n1 ~'W~th~b?f~~) 

~i1'W1run11~-:!bbd~~eJ11/u~~'VI u~~'VI1th bB'W b'VIflt'Ut~~ "il1n~ 
'IJ "' 



~
 

r:>
 J~
 

~
 

LD
 

~
0
 

..
.)

 

~
 

.....
> 
~
 
~
 

ln
 

....
....

.. 

~
 

V
J 
~
 

2:!
. 

~
e
 

-
:9

 
.,...

....,
 

:S
::e

 
e 

~
Q
.
 

=>
 

_
)
 

...
rt 
~
 

...
rt .....
> 
~
 
~
 

~
 

c:
 
~
 

.....
> 

_
)
 

~
 

c:
_ 

!}
) 

~
 

:9
 

~
e
 

~
 

~
 

~
 

L
D

 

:s::
 

~
e
 

~
 

.,...
. 2_
 

!}
) 

LD
 

rr
--

S
 

~
 
~
 

_
)
 

!}
) ee
 

.,...
. :;
 

:9
 

_)
 

!l>
e 
~
 

~
 
~
 

~
 

...
rt .....
> 
~
 
~
 

~
 c: 

g:
: 

!}
) ee
 

.,...
. 
~
 

ee
 





a.:~flll 

~1':i1.:!Vi 2 (\9ieJ) 

b:UBLfl1-:ln1'Htl~~1Lih..!Lfl1-:ln11B1'<\ll1) -cil~1~i1b~1V!1!TVi~n~1fl11:Utl~B~ilm.h~~1UB:U~bb~ I. riUH>FiriGGUorl 

~ I 

nB 1 ~bn~t:-J~n1~'VItJvY\l~1'WtJ1n bb~~~1'U~'U 
1~ t1 Lfl1\ln11'<\l~i1t:-J~n1~'VI'U'VI1\l'U1ni?1Bn11 
b ~:u'VI1\lb~Bn1 ~bbncr~nB1~tJ1 'W~1'Wn11 

I 'IJ 

tJ~n11VI~nB1~t1 L~tJ bU'Vn~1 'Uvl1 b~ Eh'W 

~VI~ LtJB'U-B1~~ biJ'Wn11i1tJ~~iltyVI1bb~~ 
b~:Ufl11:U?f~~1n11~b ~1 1 'Un11b~'W'VI1\l~B\l 
tl1~~1~'U/~tJn\l1'U'U~~'VI'Yi'11tl 'UBn'C\l1nd 

Lfl1\ln11'<\l~nB 1 'lXbn~n11..ij1\l\l1'U 1 V1l1a1V!~'U 

~tJn-:11'U Lfl1\ln11 a\lt:-J~I?1B?ffl1~n11~1\l 
-:!1'WU~~1~'U'Ub~1~~n'C\JL~t111:U ~\l 

eM 

i.l' QJ 0 Q.l ~ 

?fB~fl~B\ln'Ut:-J~n11?f111'<\l'VI~'Ufl~~B\l 

tJ1~~1~'U ~~tJ'J1tl1~~1n1?i1'U 1 V1qjfl1~-J1 
Lfl1-:~n11'<\l~nB 1 'lXbn~tl1~ 1tJ~'W1 'W~1'UI?11\l '1 

I I lV 

bi'U i1bbV!~-:IVJB~B1~tJb~:U:U1n~'U i1B1~~/ 
lV 'IJ 

11t1l~:~.nn~'W bb~~i1n11~WJ'U11~'U'U 
?f1u11rutl1nfl1'W~'U~b~~~'U ?i1tJ 

'IJ 

C-J~ n1~'VI'U'VI1-:I~'U 1~ bbn C-J~ n1~'VI'U'VI1\l~\lfl:U 
?i1'U 1 Vlqj bfl~'C\l1nfl11:U b~B~~B'U'C\l1nUtyV!1 
fl11:utl~B~iltJ 1 'U~i~ bb~~'VI-r~~a 

fl11:Ub~tJ'U~BtJ'U~bdru'VI1\lb~1-BBn bb~~fl1t1 1 'l.!'W'UVJ 

Lfl1\ln11~~B~bd~1 

2) -cil~1~i1n~B\l1-:I'C\l1tl~ (CCTV) 'U~bdru'VI1\lb~1-BBn 
Lfl1 \l n11 bb~ ~'U~ b 1 ru'C\l ~ e1tJ1 'U'VI n~'W~ B-:1 B1 fl11 

q q 

Lfl1\ln11 

.!l-1 .ell !1.1 

- utyV!1 fl11:Ub~B~1B'U bb~~ 

t:-J~n1~'VI'U~1~~'U'C\l1nn11 
~1bcU'Wn11~B\lLfl1\ln11 

!1.1 !1.1 ..... 

~ ~ B ~ 'C\l 'U ~ B 1 B -:1 b 1 tJ 'U bb ~ ~ 
!1.1 

~Bb?f'UBbb'U~ 

3) ~bb~ bb~~tl11\l~n~11~'U'U~n~1fl11:Utl~B~iltJ~B\l • ifin11~n~1 
\J It I I 

1fl1-:~n111mi'-:~1'W1~B~1\l?f:u'U1rubb~~i1tl1~a'VIfin1~ - i1 '<\) ~ ~'U b ~ B \l111 ~ B \l b ~ tJ 'U VI 
'IJ q 

~B~b?f:WB a1tJn\l1'UcU~'Uflfl~~B\lLfl1-:!n11 
\J I Cfl I 

4) -cil ~ 1 ~ij:w 1 ~ 1 n 11~ ~ b ~ tJ fl'J 1:U ba tJ V!1 tJ (?) B ~:U~'U • i1-:!bd~1Vl~11'<\ll~/fl11:U~ 
I q 

1~tJ1BtJ 1 'W n1ruVI~ 11'<\l?fB'U~tJ11 bn~'C\l1n n'C\l n11:u 

n11~1b ii'W 1 'U Lfl1-:~n11 

5) ~~~\l1 'V'JaB\l?f11-:~L~t11B'U~tJ.ffifl1-:!n111 ~b ~ tJ\l~B 
6) BBnbb tJtJ1 ~i11~tJ~tJBtJ~'W'C\l1nbb 'U'J b~~~~'U L~tJ1B'U 

tl1~:u1ru 2.10-4.55 :u. 

7) -cil~ 1 ~i1~'W~ab ~tJ'J~\l~'U'U~b'Jru 1~tJ1B'U~1:ubb 'U'J b~~ 
I I 

"""~ 'i " I 1v.c~~ v " I .c~~ 
'VI~'U b~ tJ'C\l~ u~ n :UtJ'U~'U?f\l u1~:u1ru 5-6 :u. b ~B 

'IJ 'IJ lV 

fl'J 1:U b tJ 'U ?i'J 'U ~d ~ B\l cr ~ n B1 ~tJ~-:1 fl1 tJ1 'U bb~ ~ 
'IJ 

fl1tJ'WBn Lfl1-:~n11 

- ~~B~1~tJ~bd~1~1bcU'Un11 

• cr~'U~~~B'U 
~~ .ell !1.1 

- 'U~'Uflfl~B1fl11~~V!1Bb'C\l1~B\l 
q q 

Lfl1-:~n11 ('U~~'VI ~ n~ bbn1'W~ 
bbB?fb?f'VI ~1n~) 1'Wi1\l~Er\l1l11~ 

lV 

flB~-:IcU~'Uflfl~B1fl11~~ 
q q 

n -~ ~~J'i'(W,IJ- Ef..?..7£~ -\ ( ~ma~\l11J11J 77 I 131 l-11J1 

LlJ"r!1£11J 2557 U1MVII>l L~fl LLn11Jil WtJ\1L!lVI 'nnl>l U.Jj,j1£11J 2557 ~ tl 
('U1tJf:1dcU'Uvl Db'Ufl!L~~61'U'V11) 

q 

f111:Uf111~iiel1'U11U/'U1~'VI ~Ld" LLf11'U~ bLel?fb?f'VI ~1tl~ 
'IJ 

(u1tJ5utJn1 ~u~Ph.h~L?t1!) 

~i1'W1run11~\ILL1~~m..t/'U1~'VI 'U1~'V1Lth L~'U L'VIflL'UL"~ ~1n~ 
'IJ ... 



4.1 flll1'W'VJ1{tbfi1'M,!fl,-l f111:WbiJ'U,h'Uvl1~1tl.:l~cWf1tl1~tl f111"\111"\11 

fl{tfl:IJ (~e:J) &i~~~ bb~~UtyVI1~.:!bbd~~t~:w ?i.:~t:.J~vlt!f111:W 

!:f.:J'U!:f~~tl.:I~:W~'U i~ i 
q q 

~111{!~ 2 (~e:J) 

8) tltlf1bb'U'U 1 Vf-r1~tl.:l lf11-:lf111i1~n~ru~biJ'UiTVl'U 
a.:~hJcW't~t~n11 2 b:W~1 b~t~f111:w'\.J~t~~i1t~ bb~~ 
~ t V I 

'U~'IJ.:~~PiiltJ.fl1~"\11nlr'Vi b i11 i.W'W'Viab :Vt~1~t~.:~ 
'II 

Lf11-:~n11v1t~u1'U'Wnt~1~t~ t~t~1t~'U 

• ~~1Vfi1n11&i~~1:W~11"\J!:ft~'llt~~1.:~ 
bf1~.:Jf1i~bb~~~~vl111tl-:11'Ut:.J~f111tl~'IJ&i 

~1:W:W1~1f111~tl.:I~'U~~~~~1~ 
~ v 

t:.J~f11~~'U!:f-:1~1~~tl:W~~~:W1~1f111 
~ ~ v 
~~~1:W~11"\J?ftl'U t:.J~ f11~'VI'U?f.:l bb 1~~ tl:W 

b?f'Utlvltl~1~f1.:11'U'Ultl'U1tl~~~~t:.J'U 
I 

Q.l ~ .c:ll. 2.1 

'VI1~tl1f11511:W~1~bb~~?f.:lbb 1~~ tl:W bb~~ 

~1~f1.:11'Ub~~~ty11'VI 'VIf1 6 b~tl'U 

1) &i~v1.:~~1tlb~t~'U "Vi'1:w&i~bf1~t~.:~~ru~"\Jt~~1tl" 1• ifin11~~f111/f111:Wtl 
1 'U~ 'U ~ "\] tl ~ 1tl~ tl-:1 tl1 f111 bb~ ~ n 1i''U1 Vi' - ~~ 1 Vfi1n11&i~~1:W ~11"\J!:ftl'Utl ~1.:1 

1) l 1f11~'U'U'V11-:Ib~'UVI1tl 1"\1 4.2 fltlll1'Wbbfl~ 
'I 

t 1f1VleJ'U~~ t 1f1.fllhb~ ~bfl~"\11f1f111 fl11fl1511Wfltl 
'I 'II 

""" V V col I I QJ 

1~'U1tl:W~!:f11'V11-:Itl1f11PI bf1~"\11f1f111 b"\11Vl'U1'VIf11'Ufl:W~bb~tltl1-:lbf11-:lf11~ 

Vl1tJ 1"\JbeJ1:W~?f11"\11f1tJ1'U~1Vl'U~~lr'W n 2) ~11"\J?feJ'llbb~~~ bb~in~1~eJ.:JbU~~eJ.:JeJ1f11111 
'II 'II 

B1~t~1i t~tJbu~1~bdBdi~n11~~~eJvl1 1:w'1Vfi11~~:w1~'Ub~B1Vfi1n111~'U1tJeJ1f11P~1~~ 
1 'U~ru~b i1"\JB~Vl~B1tl&i ~ t~t~~'W~~i1 3) ~~ 1 Vfi1n11'\.J~n~tJ1m~t~,B'lleJ1f111~1:wbb'W1 

'II 

r111:wb~ t~-:~1 'Uf111bn ~n11?f~a:wvY1~eJ.:~ b~~~~'Uu~nru~'U~h.:~ b~B 1 Vfbn~r111:w~:w~'U 
v 

I V QJ QJ W 

bb~ ~ ~1 tJ ~ ~ r11 1:w 1 eJ'U 11 :W'VI-:1 ~ ~SZf'll n 16lf 
'II 

V I 
.... .:!1 .... .:!1 ..,. 

:w~~~'V11.:JB1f11PI fleJ 'll1b1ru~'U'VI"\JB~1tl 

~eJ.:IeJ1f111bb~~tl'U'U.fl1tl'UeJf1eJ1f111 
f11{'UeJ'U 1~e1eJn 16lf~ b ~eJ~1tl~~:w~a11~bn ~ 
"\11f1~"\Jtl~1tl~eJ.:I lf11-:lf111 

~M ~~Arll.!!J.J.&al ·- E ."" -- "" ... · Pii o- n 
b:W~1tl'U 2557 n ~ ti1~'VI Li1 l'J~ LLn11..t~ Llil~l~'VI ~lrlLi1 Technologlea., L.tll· 

b:W~1tl'U 2557 

b r1 ~ .:~ r1i ~ bb ~ ~ ~ ~ vi'111 tJ .:11 'U t:.J ~ n 11 

u~'IJ&i ~1:w:w1~1n11~eJ.:~~'Ubb~~ bbm ~ 
~ v 

t:.J~f11~'VI'U?f-:1~1~~eJ:W~~~:W1~1f111 

&i~~1:W~11"\J?feJ'U~~f11~'VI'U 

~.:~ bb 1~~e1:w b?f'UeJ~eJ~Tun-:~1'U'U ltJ'U1tJ 

~~~~~'U'VIi~tJ1f11511:W~1&i~~~ 

~.:Jbb1~~B:w ~1~f1.:11'Ub~~~un1'VI 'VIn .., q 

6 b~tl'U 

~~ ~~'ii11J11J 78 I 131 'llii1 

v 

( '1..11 tlflTU'Uvl ub '1..19'1 b~~Gi'U'VI-:i) , 
n':i':i:Wfl1-:i~iiel'1'U1"\J/'U~~'VI ~nG1 bbfl':i'U~ bbelGiba'VI "\l1n~ 

'II 

(t.nm5ut~n':i ~u~'\.J-:i~LGi~!) 

~i1u1run11~-:~bn~~e1:w/u~~'VI u~~~ 1'\.J-:i b~'U b'VIf11u1G1v "\l1n~ 
'IJ OJ 



4.2 fltl.fl1'VUbft~ • 
fl1'ifl1fi1'iWfltl • 

L3J~1tl'U 2557 

~1'i1.:J~ 2 (~eJ) 

1) l:irl';i~'U'U'Vl1-:IL~h.!VI1tl 1"il (~B) 4) ~LL~-rfl~1?1f11~f1'U'ULL~~'Vl1-:lb~'U';if1 fl1EJ 1 'U 1f1';j-:Jfl1';i1 Vf I • ..ij~ 1 Vfi1fl1';i~~{9111J{9l';j'J"i)?f€l'U 
'\J 

1 ';irl';i~'U'U'Vl1-:IL~h.!VI1EJ 1"il ~Lfl~"i11fl';i~'U'U 
t11'U€l1fl1Pl L~'U 1';jf1fliJLL.W Lfl~"i11flfl1';i 

'\J 

?I~V11 EJ 1 "i1 L€l1cJ €lEJ~~€l€l-:Jtl1~ij L :ffeJ1 ';irl 
'\J 

tlt.!L~B'WLi11tJ vt-:~d Vl1nbJ1~i1fl1';iiK1-:~ 

?l~€l1~LL~~ij ?l.f11~~ el~ L?I1J€l 1 'Ufl';itU~~'U11f1'U'ULL~~ 
'\J 

'Vl1-:l L~ 'U ';if) ij fl1 ';i~ 1':i ~ 1 Vl ~ 1 L cQ 'U fl1';i6li €l1J LL~1JVI~ €l • 
u-rub tl~ EJ'U 1 Vl1i1~EJvl'UVi L ~ €lU€l-:Jfl'Ufl1';icW-:Jfl';j~"iJ1EJ~€l-:J • 
~'Uel'UL ~ €l-:J"i11flf1'U'U • 

vi 1 r11 111?1~ €11~ Lfl~eJ-:~tl-ru €11 n1 PI eJ ~ 1-:1 5) U';i~~1iuwu€l Vf~cW'neJ1~EJfl1EJ 1 t.1 1r~';j-:Jfl1';i 1~{9l';i~VIt1 nfi-:~ 
'\J 

?1~1L?I1JB B1'C\la-:~t:.J~ 1 VfLr~~B-:~tl-rueJ1fl1f'll t:.J~ fl';i~'Vlu "i11 n fl1';iLn ~ 1 ';if}';i~uu'VJ1-:~ L~ 'UVI1 EJ 1 "i)~ B1"il 

LU'WLL'V!~-:JL ~1~L:S'B1 ';jf11~ Ln~;ff'W"i11flLrl~eJ-:~tl-rueJ1fl1Pl 

nSh~~ 

6) '<il ~ 1 Vfij fl1';iiK1-:JLL~'Ufl';i€l-:!€l1fl1Pl~€l-:!Lfl~€l-:!U1'UB1fl1Pl 
fl1EJ1'WVt€l-:!cWfl€l~1-:!U€lEJL~€l'W~~rl~-:! 1~EJ1~tl15~LL';i-:!1 ~ 
~1'U'V!~-:l ~1'W~1lJ1~1''U~'U 1Vf~'WLL~~~-:J?Ifltl';ifl'VI~~€l€lfl 

I • • I • 

LL~ ~'VI~ 'U iK 1-:Jvi 1 rl'J 11J?I ~€11~ Lrl~ €1-:Jtl-ru €11 fl1f61 LL 'U'U b~ 1J 

~ULL'U'U'VJfl1 6 L~el'U 

Pro-En 
"~'IIChi10IOgl!J!i., !..ttl. ~ L3J~1tl'U 2557 

€l ~ 1-:1 b rl ~ -:1 r11' ~ LL ~ ~ ..ij' ~ vi 1 

';i 1 EJ -:1 1 'U t:.J ~ fl1 ';i tl ij ,r~ {9111J 

1J1 {91 ';jfl1';iU €)-:! fl'U LL~ ~ LLfi1 ~ 
""" i.l 

t:.J~fl';i~'Vl'U?I-:!U'J~~€l1JU~~ 

1J1{9l';ifl1';i~~{9111J{9J';j'J"i)?f€l'U 

t:.J~ fl';i~'Vl'U ~-:ILL 1 ~ iK €l1J L?I'U €l 

~€l~1tJfl-:11'U'U 1EJ'U1EJ LL~~Lbt:.J'U 

'Vl1'~EJ1fl';i5';i';i1J~1~U~~ 
""" i.l 0 cv 
?1-:JU'J~~BlJ u~~?I1'Wfl-:J1'W 

L~{9l~ru11'Vl 'Vlfl 6 L~el'U 
0.1 • 

i.lcv """ 
• t:.J';j'lJt:.J~~eJ'U 

"""""" .dl - 'U{9l'Uflrl~€l1rl1';i~~'V!';ieJ • • 
L~1~B-:J 1r~';j-:Jfl1';i (u~,;'Vl ~ 

t( 

L'J~ Lbfl';i'U~ LLeJ?Ib?I'Vl 

"\11n~) 1u~'J-:~~~-:~1111~ 

"' ~U';it1..:!~1t.!1t.! 79 I 131 V!u1 

t~/' 7 / , 
(t.!1W:ntruv1 nL'W9l!L~~"t.l'VI':i) 

~ 
(t.!1tJG'UtJn':i ~u~hh~L"~!) 

n':i':i3Jn1';i~llel1'U1"il/'U~~'VI ~Ld~ LLn-:it.!t1l LLB"L"'VI ~1fl~ ~,j1t.l1run1';i~..:ILL1~~€13J/'U~,;'VI u~,;'VI1tJ-:i L~'U LVIfl1'Wt"~ ~1n~ 
'\J '\1 0.1 



4.2 a-t~.n1vuba~n1~ 
' 

2) 11fl~Ln~n11LLcw~n1~'i\11CJ~e:~.:~t1fl~~~e:~;t1fl 
lV lV lV 

a151~rua-t~ (~v) 
' 

~ ~ L ~e:l'VI1'1'111'i\11 f1f1111~U1 CJ'I.11 L~ CJ/f111 

'<il~f111l.l~l!JeJCJ 
'IJ 

Ln ~'i\11 n n11'<il ~ n111~uua1u11rut1t.n r1 
'IJ 

?f~1ii'll1~ LL~~e:l'U1lJCJ~'ILL 'J~~e:ll.l.fl1CJ1 'U , 
~'U~Lfl1'1f1111:Wt~na~~ n~ru~ vnn1:Wn 

'IJ , 

f111'<il~f111~L'VIl.l1~?fl.l €11"\lfl€1 1 ~Lfl~LL'VI~'I 
?f~?fl.l~ €1'1 L :ff €1 L 1 fl LL~ ~ fl'J 1l.l L~ €1 ~ ~e:l'U 

0 v..... ..... 
11 r11 ru~ e:~.:~ ~ cw n e:11 PI tJ {91 ~ e:1 ~'i\l'U~l.l~'U 

Ql 'IJ , 

1n~L~CJ'I 

bl-1'1~1tJ'U 2557 n£\JU 
r 

('U1tJ~'"JtJ'UvlfH'Uf'lb~6ijG'I'I.J'V11) , 
n11~n11~i1eJ'1u1~/u~,;''VI ~n" LLn1u~ LLeJG"~LG"~.'VI ..S1n~ 

'IJ 

t9l1~1-:J~ 2 (~v) 

-cil~1~ij1~'l.IUUTU~U1L~CJLLU'l.l{9l~f1€l'Ud.:J (Activated 

Sludoe, AS) ..J1'U'J'U 1 ~~ ~'l~'le:ltJU~L'Jru1~~'U ;:, , 'IJ 

~1'U'VI~'IeJ1fl11 Lfl1'1f111 1~'l.l'l.lti TU ~ i ~ e:~.:~l~-run11 

e:le:lf1LL 'UU 1 ~?f1l.l11f:l-r'llel {9111f1111 'VI~~e:l'IJ1 L~ CJ1~ 
125 ~u.l.l./r'U LL~~ntJ1~~'VIB.n1cw1'Un11n1~~ 

tl~l.l1tufl'J1l.l?ff1'l11n 1 'U1tl BOD 1:W~1f1l1~€1CJ~~ 92 
'IJ 

2) '<il~ 1 ~ih~1'VI111~~nfl'J1l.l~fl'J1l.l~1'U1ru 1 'Uf111fl'JUfll.l 'IJ Ql , 

lV I 
0 ..... 0 ... <:!1 0 

1~UUU1'll~'U1L?ftJ L'We:lfl'JUfll.l~LL~f111'V11'11'U~e:l'l 
, 'IJ 

1~uutiTu~J1L~tJ~e:~.:~ tfl1.:1n11 1 ~tiTu~J1L~tJ 1~{911l.J 
l.l1{911~1'Uf111€1€lf1LL'll'll t~CJJ1~'1~€l'lijrh~~ij~1'11 
e:~t11 'Ul.l1{911~1'UJ1~'1'i\11f1€11fl11'l11~L.fl'VI n. 

'IJ ~ 

3) t11~?f1'U'I1'U 1 ~1f:l?f'U~'ItJ n f1~~€1'1~1tJ f1'11'UL ~{91 i L ~1 
'IJ ~'IJ 

lV 
0 ..... 0 ... <:!1 <:!1 

~'l.J{9l~f1€l'Ue:le:lf1'i\11f11~'ll'll'U1'll~'U1L?f CJVJf11 L~e:l'U 'VI1€1 

{911l.Jfl'J1l.JL'VIl.l1~?fl.l 

~n1 ~iJ'U1'U5.:~~n1~iJ'U'VIf1l'U '1111 t1{911f1LL~'I 1'J'll1'Jl.l , 4) 

1G'f f:l'l LL~~t11~?f1'U'I1'U 1 ~~1tJ f1'11'UL ~{91 i Ltl'U~'U~ €11 LJ , 
5) J1~t:.i1'Uf111UTU~ LL~'J'i\l~'l11l.l1 1 ~tl1~ LCJ~'UL~CJ1~ 

J1~'U 1~'U~L 'JUI~'U~1'1~€1 

Pro-En [j /" ~u1eJ~u1u so 1 131 'VIU1 
LL'U~L1l'Vl r.i1n~ rachnologlt~.,Ltd. &£ "~)?./ 

LUI~1tJ'U 2557 l / 
('U1tJt1''UtJn1 ~'U~'lh~LG'I~~) 

~i1u1~n11~~LL1~fKeJ~/u~,;''VI u~,;''VI1th LB~ L'VIfl1u1"v ..S1n~ 



atrll1'Wbba~ 
' 
nT~a151~ruatr (~e:J) 

' 

t911~1.:1~ 2 (~e:J) 

~~~.:~~~bbfl1.:~~n:u~cJ€lt:JvhJB~11"Uflru 
~ , 

V I V 
0 1.:::1 0 Q.l 

"\1~1~'U1t:J'U1€l€lfl?f'V11~'U1t:J'U1?f1511UJ~ bb~~VI:U'U 
~ 

~11"\J?fe:l'U ~fl:U~cJ€lt:J€l€lflbtJ'U't.h~~1 
~ 

7) ~~bn'Ua~~tl~:w1tufl111m'Wvh~1~b~'U1~'U'UUTU~ 
J1 b~ t:J'VIfl b~€l'U bb~~?f1tlt:.J~ 1 'U11 t:J'I1'U fl11~~~1:U , , 
~11"\J?fe:l'U n11t1 ~11~ ~1:w:w1~ 1n11u €1'1 n'U bb~~ bbm 6lJ 

""" !1.1 
(:.J~fl1~'VI'U?f'lbbd~~€l:U 

8) ~~ 1 ~ih~'U'Url1~~fh6lfilb 'VI'U~€l1"\Jbfl~~'U"\11fl1~'U'U 
'l1 TU ~J 1 b~ t:J6l) €l'l1fl 1 'I fl1 1 1~ t:J "\)~Vi 1 fl1 1~ €lvJ €l 

d w ..,. Q.J 

1~'U1t:J€l1fl1~b~€l11'U11:Ufl16lf:Ub'VI'U"\11fl~'l~t:Jflfl1fl 

~.:~1fl1 .:~ n1 11~ b~ €l n1 i'n11u111 ~ n16lfil b 'VI'U ~h t:.1 

Biological Oxidation ~1t:J~'U~1fl~1'11~t:J1~~'U~ 
V I 

~b~t:J1'VI1'1~1'UVi~bVIli€l6lJ'U1~Vi'U'vh1:u 2 ~1:w. 

9) ~~1'1Xil1~'U'UtJ1U~~~€l€l'IJ1b~t:J (Aerosols) 1~t:J1~ 
ifi n1 1'l11 11 ~ bb 'U'U n 1€1 .:~ €l €l n ~1 v ~'U 1~ t:.1 1 '!Xil 

1~t:J~b1~11'Wn11"'lJtira~'U€l~1.:~u€lt:J 2s i'U1'il1 

tl~lJ1ru~~€l€l.:~J1b~t:J~bn~"\11n1~'U'U'l1111~J1b~t:J 
6lJ B'11fl1 .:~ n1 1 tl~lJ1 ru o. o 16 ~'U .lJ ./i'U 1V1 ~ .:~ 

~ 1 ~il~'U~~'U 1 'U fl11fl1€l'l~~€l€l'IJ1 b~t:J 

L!J~1EJ1J 2557 0. II I ~V\ ~'lt1(P\ 
Q.J .. -··.., a ~~n~'U~ ~vuti'o 

('W1tlflTU'W'VI Db'Wf!IL~~G'I'W'VI1) ~~f''fl ~ V1'« , 
f111lJf111~iieJ'1tJT'il/'U~~'VI ~bd~ bbf11'W~ LLBG'ILG'I'VI "iJ1n~ 

~ 



~1';f1-:!Vi 2 (~a) 

4.2 ffl!f.II11'WUfl~ 
q 

10) ~ V1 di'U a~~ bb~u~ieJll"~-:J bb?t VJ-:Jc.J" fl1';fvl1-:J1'W~ B-:J~~'U'U 
'II 

n1';fa1n1';frual!f.l (~a) 
q 

'l11tTV1J1 b~tJ 1 'Wbb~" ~1'W bb"~~ VJv11truVifl11tJ"~ b~ tJ V1~1ll 
bb'U'U 'Vla. 1 bn'U11liJ'W1~tJ~b1"1 2 th!'Ubb~l'W~ilfl11 
Cl.l c:.: -- v ~ 
'<\!Vlbfl'UG'If:l~bb"~~tlll"'W'W 

'II 

11) ~VJvl111tJ-:J1'W?t1tlc.J"fl11vl1-:J1'W~B-:J1~uu'l11trVJJ1b~t~1'Wbb~ 
q 

"~b~€l'W~1llbb'U'U 'VlG't. 2 bb"~bG'I'W€l~1tJ-:J1'W~-:Jfl~11~tl~';h 
'II 

11~fl11fl1-:Jb'Vl~llVI1'Wfl1 fl1tJ 1 'Wl'W~ 15 ~€l-:Jb~eJ'W5VJ1 tJ 
q 

DJ'iril®D1'iJJ6YUflCJ 
'II 

1) 1ru 1-:J r11 'lXiJ n11f'1 VJ bbt! ntl1~ bfl'Vlll" ~ B tJ 1VJ tJ ~ VJ1 'lXiJ 5-:J 
'II 

1€1-:J-r'Ull" ~ €l tJ bbtJ ntl1~ bfl'Vl ~ ~15-:JiJ ~1 e) fl~1 bb?t VJ-:Jtl1~ bfl'Vl 
'II 

5-:J1B-:J1''Ull"~t1 t~1 ~~VJ b '<\l'W bVJ tJrl1VI'WVJ~~eJ-:J5-:J1€l-:J1''Ull" 
'II 'II 

~Btl ~-:J.Q' 
- 5-:J1€l-:J-r'Ull"~€ltJ bb'lX-:J ~~1 fl1tJ 1 'Wijt:l-:J~vl11€l-:J1''Ull"~€)tJ 

'II q 'II 
v 

.... Cl.l 

€)fl~'W 

- 5-:J1B-:J1''Ull"~B t~ b tlt~fl ~b ~ t~1 .n1t~ 1 'Wilt:t-:J~~11B-:J1'ull" 
'II q 'II 

~€ltJ~fli'W 
- 5-:J1€l-:J-r'Ull"~BtJ~16l1bfl" ~bVI~€1-:J fl1tJ1'Wilt:t-:J~~11€l-:J1'u 

'II q 

ll"~Bt~Bn~'W 
'II 

- 5-:J1€l-:J-r'Ull"~tltleJ'W~11tJ ~bbVl-:J fl1tJ 1 'Wilt:t-:J~bbVl-:J1€l-:J1''U 
'II q 

tJ 

LlJ,.11J'lJ 2557 n -~ft.Jt~ ~-- -----
iJ'li!tYl ~ L'1ft LLn!'t.b~ WfJ~L~Yl r.hn(Yl 

('U1tJtl1U'Uvl nL'Uf'!LVl~?f'U'VI~) 
q 

C\. () 1u~~1'U1'U 82 I 131 vn!1 
~ ,, """" .;,r' 

L:w~1tJ'U 2557P-rD-En 1 ·· 
Technologies., Ltd. ('U1 tJG'Ut:Jn~ ~'UI~h.h~L?f~:O) ... 

n~~:Wn1~~ihJ1'U1'<\l/U~'MYl ~Ld" LLn~'U~ LL€l?fL?f'VI ~1nVl 
'II ~i1'U1run1~~-:JLLJV1~e:~:w/u~'M'VI u~'M'VI hh L~'U L'VIfl1t~1"~ ~1nVl 

'IJ OJ 



fl1Jil1'VUbft:: 
' 

n11fl1n11rua11 (~a) 
' 

gJ~J 
Ul't11EJ'U 2557 n . M 

('U1tH:r:n1tJ'vl nL'U{'!!L~~?I'UV11) , 
f111:Wf111~ilfh'UT'\l/'U~~VI ~L1fl LLf11'U~ LLeJ?IL?IVI ~1n~ 

'IJ 

~111~~ 2 (~el) 

3) 

4) 

5) 

6) 

..ij~ b(?l~tJ:W.fl1~tJ:::'j"eJ\I-r'U:w~cJe:m~\111'U~ L 1 ru 
'U . 

L~'U 'U~nrutt1\I'V11\IL~t~ Lt1\l~nrmt~ Ltlt~~t~ 

..ij~ 1 ~il~B\1~ n:w~cJeJtJ'j"'JlJ LL U\lb tltJ~eJ\1~ n:w~cJB tJ L tJ tJ n 
'U 'U 

~'U~ 3.46 (?l'j"lJ. tl~:w1(?l'j"Ln'Unn 5.19 ~'U.:w. LL~:::~B\I~n 
:w~cJeJtJbb~\1 ~'U~ 3.42 (?l'j"lJ. u~:w1(?l'j"bn'Unn 5.13 ~'U.:w. 
'U 

~~LtltJtl~:w1(?l'j"Lnunn:w~cJeJtJ'j"'JlJ 10.32 ~u.:w. VI~B 
'U 

?i1lJ1'j"t)bfl'U:W~cJeJtJ~Ltl~:ff'U1~l-ii!eJtJf1l1 3l'U t~tJil 
'U 

r;r n~ru::: L tltJ~eJ\IfleJ'Uf1~(?1 L?t~:w LVI~ n LL~:::iltJ'j":::(?l~1VI-rutJ ~-
'U 

Ltl ~ Lfl'j"\Jf11'j"'<\l:::..ij ~ L(?l~ t~:wfY\J'j"eJ\1-r'U:w~cJBt~ LLt~ntl'j":::L.nVJ11 
'U 

~~eJ\1~ n:w ~cJBtJ B~1\l L ~ tJ\I~eJ LL~:::VI~'Uvl1fl11:W?i:::B1~ 
'U 

eJ~1\Ii!eJtJ~tl~1~~~fl~\l 
'IJ'j"~?i1tl\11'U 1 ~ b..ij1V!i! 1~'<\l1f1GiTu f1\11'Ub ~(?l~ty1L 'VI b ~1:w1 
bfl'U~'UlJ~cJeJtJeJ'tJ(?l'j"1tJb~eJ'U~~ 1 fl~\1 Vl~eJ(?l1lJfl11lJ 

'U 

bVIlJ1~?ilJ 

'IJ'j"~?i1tJ\11tJ 1 ~~1t~-riJBBB~B\I Lrh L i 1:w1BBe1~1t~:w ~cJBt~~ 
'U 

L'lfb~~b~el'U~~ 1 fl~~ Vl~eJ(?l1lJfl11lJbVIlJ1~?ilJ 
..ij~1~il'j"1\J'j"~iJ1tJJ1.n1tJ1tJ~eJ\I~n:w~cJeJtJb~eJ:wvieJnu'j"~'LJ'U 

'U 

uTu~J1b~tJ~eJ\Itfl'j"\lf11'j" b~eJ'j"'JiJ'j"1lJJ1~::::w~cJeJCJ (t;11il) 
'U 

2ol I 
0 9.1 0 I q 

bb~~'U1~1\I'V11fl11lJ?i~eJ1~ f1eJ'U'VI'<\l~'j"~iJ1tlelelf1 



~e
 

o.
.ll 

C
!)

 
._
,£
~>
 

\i'
 

0
0

 
..p

. 
....

....
.. 
~
 

lJ
.)

 
~
 

~
 
~
 

=>
 

..
.)

 
o.

.ll S
D

 
:s>

 
~
 

... :
:9

 
~e

 
~
D
.
 

~
e
 

~
 

~
 

..._
.. 

a
- ~- ~
 

:s>
D ~
 

::s:
: 

._
.)

 
::9

_ 

~
 

~
 

o.
.ll 

£
4

 
~
 

o.
.l

l~
 

..
.)

 
~
 

C
!)

 
..

.)
 

~
 

..
.)

 

..J
l 

a
- ;)
 

ee
 

clD
. 

o..
JD

 
::9

 
a

- ;)
 

ee
 
~
 

..
J~

e 
~
 
~
 ....

 
~
D
 

~
 

~
 

!l
) =>
 

o.
.ll ee
 
~
 
~
 

~
 

..
.)

 

=>
 

:::m
 

..
.)

 
Q.

/1 
..

.)
 

~
 

~D
..

 
1

\)
 



~111-!1~ 2 (~el) 

4.2 fl'tl.f11'Wbbft~ , 
V of v .:::::!1 cv.cicv 

®7Uf)?7lfv~eJ®f7Cfv7DD71lD®eJflf)f7Cf 

n11fl1o11Wfl'tl (~e) , 1) '<il~1~ih:n.Jrr;m1l1v-:~nt.~e1rl~.flt~l'iJtJ1'\.J~1lJ~vnTvttJ~ 
~ 

.::1 .::1 V I 

'Vlbfltl16(Jel.:J b~'W 
Q..l dl Q.J I 

1~'U'U6HUru1ruL~e:J'W.fl t1 b ~'W bbt:.J.:Jrl1'UrllJ1~'U'U 
"' "' ~ 

~ruru1ruLL-cil.:JL 'VI~b ~~-:~1 'VI~ Lrl~e:J.:J~1T\l'<il'Urll'W 
"' "' ~ 

bb~~e:J'I..l n1ru~-:~Lat~-:~~ruru1ruLL -cil-:~ b 'VI~e1r1~il t~ 
~ "' "' ~ 

1~uul1e:J-:~n'Ue1rl~.nt~;t:.J'<\JfYb~~-:~ Li'W 1~uuJ1 
0 cv "" v .; .::1 ~ cv "" cv 
?f11e:J.:J~'Ub~~-:~ ~bfl'U?f1tlu~'W1~'Ub~~-:~ r~-:~ 

'IJ 

~uL~~-:~ Lb~~'Vl1-:~'VIil1'V'J ~1lJ ~1~11~t!tyf[~ 
I I 

r11'U~lJe:J1rl11 LL~~fl!)'VIl11t~/~e:Jt!-:~rl'uBt.~ 1 Vi 

L~t~1~e:J-:~ t~t~ e:J'\.Jn1ru/Lrl~e:J-:~i1e:J1t.~1~uu 
~ 

~-:~ n~ 11 ~ e:J-:~1~-l'u n11e:Je:J n bb~ ~~ ~~-:~1 ~ii 
'1..11~~'Vl5.fl1~fl11vi1-:!1'W ~1lJlJ1~1~1'U~dJ'U~ 

~ 

tle:JlJ'l''U 

2) '<il~ 1 ~iil11~ 1fl11/Lbt:.J'Wufl LU'W 'V!~v Lbt:.J'We:J~ t~~ 
~ 

11l15.:Jl11~1fl11'1..11~?f1'W-:!1'W6(Je:Jrl11l1i1t~b'VI~e:J'<\J1fl 
I CV ~ 

'VI'W1 t~-:~ 1'W'U11 L 'Vl1 ?11u11ru.n t1 .n1 t~'W e:J n L ~ e:J rl11lJ 
.; -=1 "" .. .... ~ cv 

?f~~1n11~L 11 LlJe:J Lfl~b 'V!~n11ruun Lu'W 11lJfi.:J'<\J~ 
~ ~ 

1 ~iin11tln~vlJ~'UL ~~-:~ Lb~~v~t~~'VIil1 'V'Je:J~1-:~cU'e:Jt~ 

L!J~11J'IJ 2557 n . If' !-~~--~ 
('U1tl~1tJ'Uvl 5b'U9'lb~~G1'U'Vl1) u1MVl ~ V"J~ Ufl1U~ LL'B~L~'\/1 rol'lfl~ 

q 

n11lJnT~~i1el'1tJ1"/u~,;''VI ~n~ bbn1'U~ bbe:J?~b?~'Vl "il1n~ 



4.2 flttJil1'WLLfl~ 
' 

fl11fl1511tllfltt1 (~B) 
' 

* 

f\ .C6NWL1 
~1J~1ti'U 2557 

( 'U1 tlfl1'1!'Uvl DL 'Uf'! ~~"11?1'U'VI-:i) , 
n':i':i1Jn1-:i~l1e:l1u1"il/u~..;'VI ~n"' ~~n-:itJt1l ~~B?tb?t'VI '<\11n~ 

'IJ 

~111.:1~ 2 (~B) 

3) ~ 11 "il ?fe:l'U u 'i~~'Vlfi .fl1'WOSU B~'H~'U'UU B~ tl'U e) fl ~Ji' tJ 

~1~ 61 L U'UU1~"il1~1:W~'i~'UL 'Ufliie:J 1 ~'W~e:J:WL~~1'U I , 'II 

e:l~L?f:We:l 
'IJ 

4) -cil~~~Vh.JU~tJ~fl11~flL5'UOSUeJ~ lfl1~fl11 LLfl~ L ~ii 
fl11tlfle:J'U11J L ..ij1VIcU1~f11 tiL 'UVl1J 1111~~L ..ij1VIcU1~ 
~L~ tJ1~eJ\I L ~iifl1111ffl1111i1'U1ty L 'Ufl11U~,1~ 
~111111~1fl11/LL(:..J'UunL5u~.:~iJB 2) , 

5) U 1 ~ "111 ~ :w'W 'U BL ~ fl11 :W ~ Lb tl ~ 'W fl eJ 1 fdl tJ LL fl ~ 
'IJ 'IJ 

cw'l! fl\11'U lfl'i\1 fl11'Vl11'Uifin11U~tJ~~'UL~B Ln~ 1 'V'J 

1 VI~ LLfl~fl11L iBUfl'iru~'U L 'W~\1 l~tJ-cil~ L ~iif1i1B 
, 'II 

lV 

uflL5'U bbfl~~~~\1 LL(:..J'U~\Ie:l1fl11LL?f~\1~1 LL VltJ\I'Vl1\l , 
VI'Ul 'V'J Lbfl~e:Jtlfl'iru~'Ub 'W~\IU1~"il1'U~L1rutJ'U 1~VIcU , 
1 'V'J'Vlfl~'UOSUe:l\1 LL~fl~e:l1fl11 11:W~\I-cil~vhu1tJ L~e:l\1 , 
LL?f\1 LL?f~\1 L"''U'Vl1\1VIffi 'V'J'Ue:Jfl L tJ'U'i~tJ~ ~ 

6) -cil ~vi 1 u 1 tJ L ~ B 'U VI~ B ~ ty ~ n ~uh ~ B u 1 ~ 1 ~ 1\1 

eJ'U~11tJ"il1fl1 'V'Jvh ~~ 1lVIcU1~eJ~bfl~eJ\Irl1b lJ~ 
1'V'J.Yh 

'""~ ~~n'iu~ ~~~~~~"' r.l"n~ Pro-En {~ '"' -ru1B\I~. u1u 86 1 131 V1u1 
~··•• T&ehnologie• .• Lttl. ~ "......_,~ 

b1J~1ti'U 2557 . >r ?.·Y 
('U1ti5''Utlfl';i ~'Uiith~bG'f~ji) 

~~1'W1llifl11~\lbL1~iKB1J/'U~..;''VI u~..;''VI hh b~'U b'VIflt'Ut"'Ej '<\J1n~ 
'IJ ., 



4.2 fl'YJ.fl1'VUba~ 
' 

fl1'lfl151'lWfl'YJ (~B) 
' 

n.1*1Wl{ 
b11~1tJ'U 2557 ------------------

('U1tJt11'tTt.~v1mt.~~b~~?t'W'Vl1) , 
n1111fl11~ilel'1'U1';1/'U~,;'Vl ~n~ bbfl1'U~ bbtl?fb?f'VI ~1n~ 

'IJ 

\911'l1.:1~ 2 (~B) 

n1'Vl'W~ 1 'lX?iTt.rrhrvh~b DtJ.:I'YJeN'!Xt~.:~Yrnen~tJ i1 ifin11-;ij~nT~/fl11:w~ 

1111~b.UtJ-:~n'U~n - ..ij ~ 1 ~i1n11~ ~~1:w~1T;uG'Iti'U€1~1-:~ 

8) ..ij~ 1 ..Xi1~t.~~11:wcw"'U~b1ru.n1tJ 1 t.~ Lfl1-:~n11"ii'1t.~1t.~ bfl~ -:~fl-r~ bb"~'<il ~vi111tJ-:~1t.~~"n11 
2 ~~ i1'YJ'W1~~'W~11:w 168.3o ~1:w. tl~'U~nru t1fhr~~1:w:w1~1n11ut~-:~n'Wbb"~bbm'YJ 

, 'U d.l 
V I 

.<!! c:lc:l c:l v v v v 
'W'W 'Vl G'l b 'YJ tJ1 ~ 1 'W 'Vl'W 1 bb" ~ ~ 1'W'YJ 1-:1 €11 fl11'YJ €1-:1 

Lfl1-:~n11 ~-:~d 1fl1-:~n111~rl'1t.~1ru'YJt.~1~~t.~~11:w 
cw" 1~tJ~n~'W~tJ"nvi'W 1m 'Vlrut~t~nbb~1 ~-:~J'U bi1t~ 

u .cu Ql 

Q ~ q I 1.1 Q.l Q.l 

cw ~ 11 ru 1 b 'W t1 'Vl ~ ~ 11 :w cw" ~ t1 ~ cw n €11 ~ tJ bb" ~ 
, 'U 

cwti'n-:~1t.~'YJt~-:~ Lfl1-:~n11 (620 flt.~) ~~i1eJ'~11 0.21 

~1:W.~tlfl'W 

9) ~~~-:1~1-r'UJ1~'Ub'W~-:J "ii'1'W1'W 1 bbvl-:J 'U~bdru 
~1'W'VIU1Lfl1-:lfl11 'YJ'W1~ 4x2'hx2'h cQ1 

1 o) '<il~ 1 ~i1n11~11~G"tt~'Un11vi1-:~1'W~t~-:~1~'U'U 1 vJvh 
11) ..ij ~ 1 ~i1 n 11t~'U 1:wifi n111 i t~tl n1ru'YJ t~-:~ 1~'U'U , 

ut~-:~n'WeJ'fl~.n tJ 

12) ..ij~vhu1tJ'Vl~tl~~~n~rub~tJ'W1 '1X1~1-:~eJ''W~11tJ~1n 

'VllJtlbb tJ"-:~1 vJyh ~~ 11'U~nru'V!l!t~ bb tJ"-:~1 vJvh 1 ..x 
c.: cv 

b'Vl'W~~b~'W 

13) '<il~ 1 ..Xi1n11~11~G'Iti'Ufl11:Wtl"t~~.fi tJ'YJ€1-:J'VllJ€1 bb tl"-:~ 

~" fl1~'Vl'U~ -:1 bb 1 ~~ ti:W bb"~:W1 ~1fl11 

~~~1:W~11~G'Itl'U~"fl1~'Vl'U 
I 

~-:JU1~~€l:WbG'I'Wtl~tl~1tJfl-:11'W 

t.~ 1tJLJ1tJ bb"~ bb~'W'Vl-rcwtJ1n1u11:w~1~ 

bb"~~-:1 bb 1~~ tl:W bb"~ri1ti' fl-:11'Wb 'YJ~ 

'Wt1J11'Vl 'Vlfl 6 b~tl'W "' , 

~-r'U~~~tl'U 
""'""' .<!! v 

-'W~'Uflfl"€11fl11~~'Vl1€lb~1~€1-:J , , 
Lfl1-:~n11 ('U~~'Vl ~ b1" bbn1t.~~ 

bbtlG'IbG'I'Vl "ii'1n~) 1t.~i1-:~~EY-:~11i1~ 
v 

nt~~-:~u~'Uflfl"tl1fl11~~ , , 

_ ~ ~11J 87 I 131 1-1ti1 

L11~1tJ'U 255p l!c En .1 7 
Tec~nologl,,. .. Ltd. ('W1tJB'UtJfl1 ~'U~th~b?f~:O) .... 

~"li1'U1t1Jfl11~~bb1~~€111/'U~,;''VI u~,;''VI1th b~'U b'VIfl1'U1~~ ,}1n~ 
'IJ "' 



4.2 fl0Ufl1'YUU=t:: 
' 

fl11fl1i511WflOU (iPiv) 
' 

~111-:JVi 2 (iPiv) 

!V of <V ""' I ""' If 
®JUf]?73JufriJPIIJCJvJDDTJLD®UtJU®'U£'JIIJ 

1) ~ (?) 1 VIii flTHHHHb 'U'U bfl1.:J?f~1·HJ1fl11 ?feJ(?)fl~ eJ-:Jfl'U 

n~n1~'Vl1'Nu't1u~ 49 Belfll?11lJfl11lJ 1 'W~1~11~Dt!JtY~ 
r11'UfllJB1fl11 ~.~. 2522 Lb(;l~B'1-:~fi-:~ th~n,~1'W11~ 

q 

tl'OJ'OJ1'Wb'Ufl~1 b~lJ 124 l?leJ'WVi 86 fl VIU1 20 ~eJ 6 fi-:~ 
q 

~B 12 'lh~n,~Ldur'W~ 3o ~tl~~n1tJ'W ~.~. 2550 
I V 

.r::::9 0 QJ 0 Q.l !.1 

b 1eJ-:J fl11fl1VI'W(?)fl111'U'W1VI'W fl fl11lJ\?11'W'VI1'W fl11lJ 

fl-:J'VI'W~el-:Jel1fl11 bb(;l ~~'W~ 'W~ 1€1-:~-ru eJ1 fl111 'W fl11 

~ 1'W'VI1'W bb 1-:~i'W?f~b Vi el'W~eJ-:~ bb~'W~ 'W 1 VI'J bb(;l ~1m i 
15n11rl1'W1tu\?11lJ "lJ11?11~1'Wfl11BBn Lb uueJ1fl11 

~ 

~1'W'Vl1'Wfl11i'W?J~b VJel'W~el-:1 bb~'W~'W 1 VI'J (lJtJt:-J.1302) 

~el-:lfl1lJ btJtl15fl11bb(;l~iJ'-:Jbi1eJ-:J fl1~'Vl11-:llJVI1(?) 1 'VItJ tJ 
~.~. 2552" 

Pro-En n,S!JW'l( 
.,. ~ ..,. IT • ~ TKhnologiea., Ltd. 

b1J'M1ti'U 2557 1J1MYl VI L'Jft LLn1UVI Ll'El~l~Yl r.nnVI b1J'M1ti'U 2557 

()/ . . ~1€l-:!~1'U1'U 88 I 131 'VIcU1 

£§£ .. ~ 
Cu1t~cn'l!uvl muf!IL(?)~?fu'VI1) , 

fl111Jfl11~lleh'WT'ii/U~~'VI ~b'J{;l bbfl1'U~ bbeJ?fb?f'VI ~1tl(?) 
'U 

('1..11t1G'I.Jtlfl1 ~'I.J~th~L?f~]) 

~i1'U1~fl11~'1LL'J(?)~eJ1J/U~~'VI u~~'VI1th L~'I.J L'VI{Olb'l.Jb{;l~ ~1tl(?) 



4.3 ~an'l~'VI'U'C\11n 
!II 

fl'l~11eJ'lh 

L1J~1tl'W 2557 

f01111Jtl~€l~.f1CJ~tl.:J~:JJ11 i?t1~11CJ'I11 Vl1 fl 
'IJ 

LlJiJ fl11€ltl fl bb UU bb~ ~fl11U~VI11-ril ~ fl11 

?t1~11tnl1~b V11J1~?t1J €11"\lb tl'U?tt~1'U~~ 
b U'Ubb VI~.:! bb 'W~fl1~"\l1CJ t 1f01~~~€lbb~~tl1"\l 

b n ~ €l tr~ b VI t?11 ~ t ~ CJ t:-J ~ n 1 ~'VI u "\) 1 n ?{ 1 ~ 
q q 
.... .... 

I 0 .::1 Q.l .::1 

11CJ'U11J~.:J'U 

(;11'l1-:l~ 2 (~e:J) 

1) t:-J~ n1~'VIu 1 'Ub~tl.:Jf01111Jtl~ tl~.n CJ~€1.:~ 1) tf011-:J?f~1-:~?f1~11CJJ1 ~'U t:-Ju.:~ 11Ji:vli11BCJ bbt?1flVI1€l1€lCJ 

1f"11-:~?t~1-:~?t1~11CJtl1 ~16if1J t~CJ 1 vr?t1~11CJtl1BCJL 'U?t.n1cw~B~L?t1JB 
'IJ 'IJ 

2) -ril~ 1 vri111.:!1~U1CJtl1r;\''W1 VfiJ~.htJ~ bb~.:Jbb 1-:!BCJL 'U?f.fl1'W 
'IJ 

~ bb~~ 1lJiltl1r;\''Utltlfl'C\l1fl11-:J 

3) -ril~ 1 VfilVI~tl~ 1 'W/LL?f.:J?t11.:~1 Vtb cWCJ.:J'WBvhu~nru?t1~ 
11EJJ1 L~B1 vr1JB.:~L~'W1~i~L'C\l'W 1 'Un1ru~iln11Ltl~ 1 i 
?f1~ 1 'Ub 1~1fl~1-:Jfl'U 

4) -ril~1VfiJVt€l.:Jbtl~CJ'Ub~tl~1 ~bflU~.:J~tl-:1 ~11-:JV11€lbflU 
'IJ 

1€1-:Jb Yi'1 ~1VI-ru~ iu~n11 
'IJ 

5) ..ij~1Vfileh.:~r;\'1-:~i1B ~r;\'1-:~LYi'1 LL~~u~L'Jrur;\'1-:~~'Jrltl'U~.:J 
!II 

?f1~11CJ'I11 

I 
Q.l .,..,. Q.l 

• ~'YJ'U'VIt?11T'\11~ 

- t?111"\l?f€lU?f.fl1'W 1f"11-:J?f~1-:J?f1~ 

11 t1 J 1 ~ 'U ~ '11.:~ 1lJ1 VI i1 1 B CJ 

bbt?1flVI1€l1€lCJ~'JBlf1J t~CJ 1 Vl?f1~ 
11 CJtl1€lCJ 1 'U?f.fl1'W~tl~ b?f1Jtl 

'IJ 'IJ 

- t?111~?ftlU11.:11~U1CJtl1£;\''U1 VfiJ 

e.h tJ ~ bb ~ .:1 bb 1.:1 €l ~1 'U ?{ .fl1 'W ~ 
'IJ 

bb~~ 1lJiltl1r;\''Utltlfl'C\l1fl11-:J 

- t?111"\l?f€lUthCJU€lflf01111J~ fl~tl-:1 

?f1~11CJtl11 Vl€1~1 'U?f.fl1'W~ bb~~ 
'IJ 

?t11J11t~1JB.:~L ~'U 1~€1~1-:~i~L ~'U 

n.~Jh~v( iJJ~"v1 ~ 1.'~~ LLnJ'l.Jv) LL'r)'ClL~Yl r.hn~ 
Pro-En 
TechnologieSJ., Ltff. 

r~-. 

~ ~~ 89 I 131 VIU1 \., '// 

L1J~1tl'I.J 2557 

('W1tltld'U'Wvl t5L'I.Jf'IL~~?I'I.J'V11) 
q 

n111Jn11~i1el'1u1~/u~,;''VI ~n" LLn1u~ LL€l?IL?t'VI -oS1n~ 

('W1tJG'WtJn1 ~'I.J~th~L?I~ji) 

~~1'W1UJn11~~LL'J~~€l1J/U~,;''VI u~,;''VI Lth L~'I.J L'VI~b'Wb"~ -oJ1n~ 
'IJ 'IJ .... 



4.3 ~an~:;VJtJ~1n 

fl~:;';ha.J1 (lPia) 

1) ~an1~'Vlu1 'UL~a.:~rr:n~uaa~u1CJ.sua.:~ 
Lf11.:J?f~1.:J?f1~11CJtl1 (~a) 

UJ'j,/1!J1J 2557 n .ShflL 
('U1tlfi'JU'UvlliL'U9'1L~~?f'UVI1) , 

f111l.Jf111~iieh'UT'il/'U~'MVI ~Ldfl LLn1'U~ LLB?fL?fVI l\)1n~ 
'IJ 

~1~1.:1~ 2 (lPia) 

Pro-En 
rechnologiea •• Ltd 

Ll.J~1CJ'U 2557 

- ~1T'il?IB'UVI(;l€J~ 1 'V'J/bb?I.:J?t-J1.:J1 ,X 
I !1./ 

q Q.1 .::. I 0 

b 'W CJ .:~ 'W a 'Vl TU 1 L 1 ru ?I 1 ~ 11 CJ 'U 1 

b~a1~~a.:~b~'U1~~~b"il'U 1'Un1ru 

~ilf111btl~ 1 i?t1~ 1 'Ub 'J(;l1f1(;l1.:Jfl'U 
I !1.1 <:II ""' !1.1 

- ~1'J"il?fa'U€11.:J(;l1.:J~a 'U1b'JUJ(;l1.:J 
!1./ I 

~ I I 0 <=:1 !1.1 !1.1 

~'J f1a'Ua.:J?f1~11CJ'U1 'VJ(;l1.:J L 'Vl1 
!1.1 .d J{ !1.1 v..:....: .d 
Vla.:JbUaCJ'UL?fa~1 ~bf1'U?f.:JOSUa.:J 'Vl 

'IJ 

<:II ..: !1.1 0 ~ 

'J1.:JV!';labf1'U';la.:Jb'Vl1 ?11VI';l'U 

m iu~f11';] 1 'lXa CJ 1 'U?f.f11'W~lb?t~a 
'IJ 'IJ 

- ~ ';] 'J "i) ?I a 'U ,j 1 CJ bb ?I~.:)~ au~ u~ 

a1V11''U ~~~11iu~f11';]~ ~ 111 'U 
'IJ 

'U~ b 'J UJ?f';j~11 CJtl 1b ~~a.:~ b ~'U 
~~b"il'U bba~aCJL 'U?f.f11'W&lb?t~a 

'IJ 

- ~ bba 1'n~1 bba ~vi1r11 1~?t~a1 ~ 
'IJ 

~a.:~J1 bba ~~a.:~?f1~1 'U'U~L 1 ru 

?f';]~11CJtl11 ~?f~a1~a~b?l~a 
'IJ 

C) (~~'U'i ~1'U'l'U 90 I 131 vni1 
~ ~. ~/ 

f y 

('U1CJB'UCJn1 ~'U~th~L?f~j!) 

~~1'U1f.1Jn11~\ILL1~~Bl.J/'U~'MVI u~'MVI h.l1 L~'U LVI~L'ULa~ l\)1n~ 
'IJ cu 



t:.Jan';i~'VIU~1n 

a';j~11£J.J1 (~v) 
1) c.J~f11~Vl'll1 'UL~e:J-.3fl11:UtJ~e:J~.fit.J'YJe:J-.3 

bfl1-.3?1¥1-.3?11~';ht.Jtl1 (~e:J) 

L:U~1S'U 2557 Jl .~ 
('W1tJfl1U'Wvl 5L'W9'\L~~?f'W'V11) 

~ 

n'J'J:Un11~ihJ'l'W1\I/'U~~'VI &iL'J~ LLn'J'W~ LLe:J?fL?f'VI ~1n~ 
'IJ 

~1';i1-!JVi 2 (~el) 

• "\l~Ln'll~1e:J~1-.305n11-;ij~n11 
'I 

- Vl11"\l?le:J'Ufl1t.J 1 'U'U~L 1W?I1~';hCJtl1 
LL ~ ~ 'U ~ L 1 W b ~ tJ 1 eJ 'U ?11 ~ l1 tJ tl 1 

v v 

vl-.3VI:U~ Vl1 f1'V'l'U?Ifl1'V'l?l1~11 t.JU1 

LL~~e:JtJ f11tU ~ 1-.3 61 eJ ~1 'U?I fl1'V'l1lJ 
q I 'II 

?t:u u 1 ru i 11 ~ L ~ tJ Vl1 tJ 1 ..x~ 'U 
'U q 

'lie:J:U LL 6iflJVI~e:JtJ ~'UtJ 1-.3vl'UVl 
q 

.d 
• fl11lJ~'YJe:J-.3f111Vl11"\l?le:J'U 

- Vlf1l'U 
q 

• ~~'U~~~e:J'U 
~~ ~ v 

- 'UVl'Uflfl~e:J1fl11~~VI1e:Jb"\11'YJe:J-.3 
q q 

bfl1'lf111 (u~,;'Vl ~ L'J~ LLf11'U~ 

bLe:J?IL?!Vl 'i\J1n~) 1'W~1'l~EJ'l1lJ1~ 

Pro-En 
Technologie• .. Ltd 

L!J'I:YW'U 2557 r )' n ctm-a~,'i1'U1'U 91 I 131 'VI'~1 ~ ';!~ " 

('W1tJG'WtJn1 ~'W~t.h~L?f~:o) ... 
~i1u1run11~\ILL1~~e:J:u/u~~'VI u~~'VI1th L~u L'VIr~1u1~v ~1n~ 
'U "' 



4.3 ~an~~VI'l.J~1n 

a~~11vJ1 (~eJ) 
~an~~~u~1u~11~~a~~~~ua~ 

v 

~~b'VIVJ"\11nn1~"\l~tl1u~b1rua~~11~ , , 
v 

't11 

~1~1-!Jvl 2 (~eJ) 

1) ~~1~iiiJ1~u~n~11~~n~~.:~a~~11~t111~~~'1uan1~~ 
\1 

bba~a1~1~fl~~.:Jb,:;u1~~~1-:~i~b"\JU 

2) ~ ~ 1 ~ ii ~ iJ n ~ ru ~ 1 ~ :s 1 Vl iJ ~ ~ "i) 1 a ~ ~ -;h ~ J 1 b ~ u , 
1vJ~i1~:SiVJ vi1-:~~:S~ 1~i1~:SiVJbba~~~i.J~~~~1u1a 

\1 , .... 

1~~~'1uan1~~~-r~~1i-:~1u1~VJa~~na111 
\1 

3) n1V!U~ 1 ~iib'<il1V!cU1~i.J~~"il1a~~11~J1VJa~~na1~ 
d)~1~u~n1~ b~~~1'1J~~~bbabba~1~~11~i1~b'VI~~1u 

, \1 

n~fihn~b'VIVJonb~u vt.:~d b'<il1VILJ1~i.J~~"il1a~~11~J, , , 
~~.:~ii~11~-rb~~1ntJn1~~~~~~1u1abff~.:~~u1~~~,.:~ 

\1 .... 

<:>c:l fln1u 
\1 

4) fi' 1 V!U ~ 1 ~ij ~ ~ iJ ~ u~ ri 1 VI ~'IJ ~ ~ ~ 11 i 'IJ ~ n 1 ~ ~ ~ 111 u 
u~nrua~~11~tl11~~~-:~b,:;u~~b"\JU ~Tvh~u 

V I 
9.1 I 0 c:l - Vl~.:JG11~~~11~U1~G1~~1~ , 

v 
9.1 0 9.1 I I QJ - VJ~.:J~1~~a1-:J~1-:Jn1~n~ua.:~a~~~n~~.:~ 

V1~1"\la~u~~n~rui1~:SiVJ , 
i.J~~"iJ1a~~11~tl1 biU b'VJ~ 
i1~:SiVJ vf1'1~:s~ 1~i1~:SiVJ 

\1 

bba~~~i.J~~-~~1U1a1 ~~~1 u 
, .... \1 

an1~~~-r~~1i-:~1u1~ 
VJa~~na111 

- VJ~1"\l?f~uiJ1~tJ~n~11~~n 

~el'IG1~~11~tl11~~~1uan1~ 
\1 

c:l C:0: 19.1 I 

~bba~a1~1~fl~~'lb'VIU ~~~1-:~ 

i~b"\JU 
I I 

.:9 9.1 9.1 c:l - Vl~T'il?f~'Un1~a'l~~b"\11VIU1~ 

i.J~~"il1a~~11~tl1VJa~~b1a1~ 
btl~1~u~n1~ 

n .~ u'11i"tl Ui l~llllnnJ<ii llfll'll?l\'1 .,;,nl1l 
b~~1ti'U 2557 

Pro-En 
r et;hnologll!s._ ltd. L11'>~1SU 2557 () . 1'. 'lu"

1
u

1
u 92 I 131 ,.,u1 

~' .. ~? 
('U1tlrl1U'U'Vl 5L'UI"lb~~?f'U'Vl1) , ('U1t~5ut~n1 ~'U!P1\.h~L?f~~) .... 

n11l.ln11~ijeJ'1'UT'il/tJ~,;'Vl ~na Lbn1'U~ LLB?IL?t'Vl ~1n~ 
\1 

~~1'U1run11~-:JLbdl'l~eJl.l/tJ~,;'Vl 'IJ~,;'Vl h.h L~'U L'Vlf1b'U1a~ ~1n~ 
\1 ... 



4.3 ~an~~VJ'U~1n 

a~~11~J1 (~B) 
2) t:-l (;! f11~'VI'U ~1'W fl11lJU(;l eJ ~.fi ~ LL(;l ~ 

v 

eJD~ L Vl~~1 n n1 1~lJU1'U~ L 1 rua1~ 
q q 

v 

11~'111 (~eJ) 

~1~1{1~ 2 (~B) 

- ~~Ltl'Wb1fl~1LL~~ b1fl~1VItJ~ dJtJV!i'~ VI 1• ~~Ln'U~1eJ~1~J1Bf111'<il~f111 
J1VI'W1f1 Vl~eJ t 1fl~~~eJ~'W 1 Vl1lJ(;l~L~'W1 'WG11; -· ~l11~?feJ'U.fl1~1 'W'U~nrua1~,h~ 

v 

11~'111 

- Vl1lJU1~~1L~~~L~1lJ11'W'U~L1UJG11~11~J1 
i.l 0 .d .d .dj i.l i.l 

- Vl1lJ'W1eJ1VI11 LL(;l~Lfl1eJ~~lJ Vl1eJ~1~LLf11 L~1 

.fl1~ 1 'W~'W~G11~11~J1 
- L~neJ1~~1n11 10 tJ ~eJ~i1~tJnfl1eJ~VI~eJ~n 

q ~ ~ 

?feJ'WfleJ~~LL(;l 
~ 

- 15n11D\ilJ'V'l~1'U1(;1~1~fltJ~lJJ1 
~ 

J1 LL(;l~'U~L1UJb~~1eJ'UG11~11~ 
v v 

't11~~VIlJ~ V11n'V'lua.n1'V'l?t1~11~ 

J1LL(;l~eJtJn1ru~h~61 eJ~1tJa.n1'V'l , I ~ 

1:W?JlJ'U1tU i11~ L~ ~VI1~1 Vl~'U 
~ q 

szfeJlJLL~lJVI~eJ'l.J~'UtJ1~~'W'Vi 
q 

~ ~ i.l 

- 'U'W'VIf1f111(;l~L1(;11L~1eJeJf1~eJ~ 

L-cil1V!tJ1~D1~~1G11~11~J1 Vl1f1 

1:JJij L -cil1VItJ 1~~ij fl11lJ-r L~ ~1 tl'U 
~ 

n11~1~~1~r1tJ~lJJ11~ 1VIVI~~ 
q 

'U~f111 
d 

• fl11lJ~~eJ~f111~11~G1eJ'U 

- 'VIf1l'W 
q 

i.l~ ""' 

• t:-l';i'Ut:-l~~eJ'U 

""'""' .dj i.l 

- 'W~'U flfl(;l eJ1fl11~~VI1eJ L ~1~eJ~ 
q q 

bfl1~f111 ('U~~'Vl ~ L'"J{;l LLf11'W~ 

LLeJ?IL?f'VI ~1tl~) 1 'W~1~~EJ~L:!JL~ 
v 

neJ~~u~ ~ 

Ji ~l( ··~ C;.";:.:.t~.~. ~ ~'l1l~ii11l11l 93 I 131 wi.h 
blJ~1EJ'U 2557 ~ }. (J ' l lJ1il1 ~ ~'J~ LLnT'W~ lb'E:l~L~YI ~'ln~ LlJ~1EJ'U 2557 . '--p r 

('U1EJti1U'UVi DL'U9'\b~~61'U'V11) 
q ('W1EJB'WEJn1 ~'Wilth~La~:o) 

~ 

n111Jn11~1iel'1'U1~/u~~'Vl ~n(;l LLn1'U~ LLeJaLa'Vl ~1n~ 
~ 

~i1'U1tuf1T:i~~ bb d~~eJlJ/u~,;''VI u~,;''VI 1 'lh ba'U b 'VIflL 'U L(;l~ ~1n~ 
~ ., 



4.3 ~an':i~'VI'U~1n 

fl':i~'haJ1 (~eJ) 
3) t:-J ~ fl 'J ~ 'VI'U ~f1 'U rl11 :uLJ !;HJ ~ J1 tJ 

U~~~~fi1~B'U1~tJ~1flriWfi1~ 
~ ~ 

J11'U~'J~l1tJJ1~~~B~i'U~fl1'J 
'II 

~1':i1.:t~ 2 (t9iv) 

1) -cil~ 1 Vl~BUfl'Jru lri~B.:tljB?f'1vt~'U1 ivi1ri11:U~~B1~~'J~l1tJU1 
~ 

1~lln lri~B'I~~~~flB'U llU'J'I~~~'J~~ij~~1~'VIB'Il V!~B'Ill~~ 
'II.., 

~~1~~fl 'J1:UVl'll?l~llfl'J'IiB'Ul~~ll~1'U~BtJ 
~ 

2) 1?1'J1~~B'U ll~~vl1 ri11:U ~~ B1 ~ ~'J~l1 tJJ1ll~ ~~'U~L~ tJ'JB'U 

B ~1'1~:lJ1l~:UB 

3) -cij'~ 1 Vf~~ri'J'Uri:U~ll~ ~'lt:.i1'Ufl1'J!JflB'U'J:Ufl1'J~ll~riWfi1~J1 
'II ~ 'II 'II ~ 

1 'U~'J~l1tJJ11?11:UV!~ fl~~1.fi'U1~~'1ll1~~B:U l ~B 1 Vl~ri11:U¥ 
~ 'II 

I V V 
.c:ol V 0 V I 0 

lfltJ1fl'Ufl1'Jrl1'Uri:UriW.flTW'U1ll~~fl1'J~ll~'Jfl~1~'J~11tJ'U1 
~ ~ 'II 

..., ..,...,. ..., 
• ~~'U'Vll?l'J1~1~ 

- r111:Ubtl'Wn'J~-~-h'~ (pH) 

- 'lJ~:U1Wri~B1'UB~'J~ 

rl'llV!~B (Free Clarine) 

- 'lJ~:U1WLri~'V'JBi:u~'lvt:U~ 
(Total Coliform Bacteria) 

- 'lJ~:U1W~riB~ Lri~'V'JB{:U 

(Fecal Coliform Bacteria) 
.., 

""' .c:ol 6' .dl V I c:j 

- ~~'U'VI'JtJV!'JB\?11'U'I~ 
~ 

~~'U'V116~vi11 Vfdi~ t 'jfl 
q 

1~lln Escherichia coli, 

Staphylococcus aureus 

u 6j :; Pseudomonas 

aeruginosa 

Ll.JM11J1J 2557 n . 9J~ u'TMVJ iii l~~ LLn~uoi Wil!ILIIVI ~1rl~ Pro-En 
Technologiat., Ltd. (;, ..- ~B'I~TU'J'U 94 I 131 VIU1 

~ r 71/ L:U~1CJ'U 2557 

('U1CJtiTU'Uvl nL 'U~L~~?I'U'VI'J) 
q 

fl'J'J:Ufl1'J~iJel1'U1~/'U~,;'VI ~Ld!;l LLfl'J'U~ Lbel?IL?I'Vl ~1tl~ 
'IJ 

('U1CJG'UCJfl'J ~'U~'lh~L?f~jl) 

~i1'U1f.1Jfl1'J~'ILL1~1Kell.J/'U~,;'VI 'U~,;'VIL'lh LB'U L'VIf'lL'UL!;I~ ~1tl~ 
'IJ ., 



4.3 ~fln'i~'VItJ~1n 

fl'i~11enl1 (~B) 
3) t:.J {;! fl'H::: 'V1 'U ~ 1'U fl11lJ tJ {;! €l ~ Jl tHb {;! ~ 

1:1~J.fl1~e:J'U1~ t.J \11 flfl ru.n1vnl 11 '1..11:11~ 
~ ~ 

11t.JJ1~n~€J~iu~n11(~e:J) 
'\1 

LlJ~1!JU 2557 n . g)~IJ 
( 'U1tJrl1'11uvl ob 'Usatb~~?t'U'Vl~) 

~ 

n~~l.ln1~~ilel'1'U1';1/u~-J'Vl ~bd{;l bbn~u~ bbB?tb?t'Vl "ii1n~ 
'II 

~1'i1.!J~ 2 (~B) 

C:0: Q.l I 

• \l~bfl'Ut911€lt.J1\I 

- t9111\ll~fltu.fl1~J1.n1t.JL'U 
~ .., 

1:11~l1t.Jt.h~1'U1'U 2 \)~ 
~ 

• ~1\lb1{;11/fl11lJ~ 

- t9111\ll~fiW.fl1~J1L'U 
~ 

1:11~l1t.JJ11 'U~~cUfl11lJb tl'U 

fl1~-~1\l (pH) bb(;l~tJ~lJ1W 

fl(;le:J1'UBI:11~fl\lb Vl~e:J (Free 

Clorine) 'Vlfll'U l'U{;l~ 2 fl~\1 
~ 

..., ..., c:l c:l .c!i 

U{;l~t9111\11~~~'U'Vlb'V!(;le:J 
.., .., 

Vl\IV!lJ~ b~e:J'U(;l~ 1 fl1''1 

• ~1'u~~~e:Ju 
""'""' .c!i - 'Ut9l'Uflfl(;le:J1fi11~~VI1€l 

~ ~ 

b..ij1~€l-:!bfi1-:Jfl11 ('U~~'Vl ~ 

b1{;1 bbfl1'Uil bb€ll:1bi:1'Vl ~1n~) 

1 'U ~ 1-:) ~ tJ-:) 1lJ1 ~ ri €l ~-:) ij &1 

Pro, -, EnL,_. ~,$""·. ~U1B-:J~Tu1u 95 1 131 'VItJ1 
T'IIChno og••- ... ' 9 J.L""J ..-

bl.J~1tJ'U 2557 . . , .,_ .. ?'" 
( 'U1tJG'UtJn~ ~u~h.h::: b?f~;J) ... 

~i1u1run1~~-:Jbb1~"'Bl.l/u~,;''Vl u~,;''Vl1th b~'U b'VlfiL'UL{;l~ ~1n~ 
'II <U 



~1~1.:1vl 2 (~B) 

1f'l1-:)fl111~eHHHL'U'lHl1f'l111Vfi1~n~ru~ !1) -cil~1Vfi1.WuVi~h~tJ1fl1tJlutr~1-:)fl11 622.84 ~1ll. fi~' • 
V I 

ll.l .dl cv cv .... .dl .... 

~el~f'l~f).:)fl~llfl~'Wfl'U~~'Wtlfl1~~f).:)~'W~ 

t~ tJ 1el'lJ t~ tJ fl11~ 1 fit ~'W el v'W LL!;l ~1 ~l ~ ~ , 
~flLL~.:)eJ1f'l11~L Vlll1~~ll ~hJnv 1 VlLfl~f'l11ll 
~ ~ LL8.:)~1.:)~1 tJ ~1 LL~~..ij'~ 1 Vfij~'W~ f1 L~tJ1 
a1V1-r'U~fl~v'WV!cieJ'W 1 'OJ'U~L1rui'W~1.:) ~1lJLL 'W1 

L~~~~'W'th~ll1tu 336.89 ~111-:)LlJ~1 L~B1Vf 
~'Wffif'l1-:)fl11i1f'l11lJ~ll~'WLL~~~~1tJ-:)1lJ ~.:)tY'W 

'II 

t-J~n1~~'U~.:)BtJ'1 u1~~'U~1 
'II 

~~1au 2557 n . 9JW~ 
('U1tJrnu'Uvi m'Wf!!L~"ll?t'U'VI1) , 

n11llfl11~ileJ'1'U1~/u~-J'V1 ~n~ LLn1'U~ LLv?tL?t'VI "il1n~ 
'II 

L'U'Wel~11?h'W~'W~fiL~tJ1 1 ~111.:!Lll~1 v1v~~flv1~tJ 
'II 

1 f'l'W t~tJi1~'W~fiL~tJ1i'W~1.:) 336.89 ~111-:)LlJ~';i fi~ 
LclJ'W~fltJ{;l~ 54.34 ~fl.:)~'W~fiL~tJ1ffif'l1-:)fl11~eJ.:)..ij'~1Vf 
ij~ 1ll Ln ru'Vl LL tJ.:) L tlu~u~tl~ n1~~'W ~'WVI~B~'W~ f1 

'II 

L~tJ1~-:)~'W 265.53 ~111-:)LlJ~';i fi~LtJ'W~eltJ~~ 82.98 

~v.:)~'W~fiL ~tJ1i'U~1-:)ffif'l1-:)fl11~eJ.:]..ij' ~ 1 Vfi1~11J Lnru'Vl 

LL!;l~fi~LtJ'W~eltJ~~ 54.04 (>~Btl~~ 50) ~fl.:)~'W~l1.:) 
ffif'l1-:}fl11~fl.:]..ij'~1Vfi1 (~tlvl14 5-:~~tlvl 20) 

'U 'U 

2) ~LL~-rn~1 'l111-:~~utflm u~u~..ij~~1u1 Vf.:)~-:)1llvci 
'II , , 'II 

L ~ lJ v bL ~ ~ 1 ru 1 'I f011 Vl ~ ~ fl eJ 1 ~ tJ tJ ~ fl ~ 'W 1 ~ 'lJ ~ L 1 ru 
'II 'II 

.... ll.l cv 
1~L 'UtJ.:)V!eJ.:)~fl 

v ci 1.:) L f'l ~ .:) f'l -r ~ LL ~ ~ ..ij' ~ vl1 

11 tJ-:)1'Wl!-J~ n11t15u~ ~·1ll 

ll1~1fl11D fl.:) n'WLL~~ LLm6ZJ 
I 

l!-J!;lfl1~~'lJ~.:)U1~~ellJU!;l~ 

ll1~1fl11~~~1ll~11'0J~vu 
..... ll.l 

l!-J!;l fl1~~'U ~.:) LL 1 ~~ elll L~'W eJ 

v1BaTUfl-:)1'W'W1tJLJ1m~~LLt-J'W 

~-r~tJ1fl1511ll~1~U~~ 
..::::::.. !I 0 Q..l 

~.:)U1~~Bll u~~~1'Wfl-:)1'W 

L6ZJ~~nn1~ ~n 6 L~v'U 
OJ , 

ll.lcv ""' 
• l!-j';j'lJl!-J~~el'lJ 

.......... .dl 

- 'W~'lJf'lf'lf;lfl1f'l11~~VI1v , , 
L-.ij'16ZJeJ.:) 1f'l1-:)fl11 ('U~~~ 
.... t( 

~ L1~ LLfl1'W~ LLeJ~L~~ 

'<\l1n~) 1u~1.:)~~-:~1lJ1~ 
.., 

nv~.:)u 

Pro-En 
rechnologies., Ltd. ~- ~<J~,j1u1u 96 I 131 vri.h 

blJ~1tJ'U 2557 

('U1tJ5'WtJn1 ~'U~th::L?t~~) ... 
~i1'U1run11~-:~ bb d~~vlJ/u~-J'VI u~-J'VI 1 th LB'U b 'VIfl1 'U 1~~ "il1n~ 
'II OJ 



4.5 fl11'U~U.:Jbbfl.:Jbb~WI 

\91111-!J~ 2 (~e) 

B1fl11~B'I bfl1'1n1'jljfl11lJ?I'I 8 i'W 'C\11nn11 1) ~~1~i1lJ1~1n11~~Wlft.lfl11lJbatJVI1t.I~B~lJ~'Wb~t.I1B'U 
\1 ~ 

• ~~1~i1L~1VIcW1~-r'Ub~B-:I~B-:Ib~t.I'W 
LL~~ ~11 'C\1 ?IB'U'C\J'W fi-:~.n 1 t.IVI~-:1 n11 tl1~bl)'Wl"fUl11~t.I~YI1'1~b'I1B1fl11YIB~t.l11 ~1~-r'Ut:.J~n1~YI'U~1'Wn1TU~U'Ibb?l'lbb~~b~B'I"il1nn11 

?1'1?~~1'WLL~~~fl~n1~ 5-50 blJ~1 ~-:~d Li1B ~~'W1bfl1'1n11 ~'I'C\J~a'lt:.J~~Bn'C\Jl~1'lh~'h1'Wbb~~ \1 ~ u I \1 "il~YI~LUCJ'WU~'Uflfl~B1fl11~~ 1 tJ 
~'C\1 11t1.n n'C\1 n'j1lJ'C\11 n~'W~1n~ bfl t.l-:1 t~ tJ'jeJ'lJ 

~ 'W ~b fl1-:l n 11 a 1 'W 1 VI tY 'C\1 ~ b tJ 'W U 1 'W ~ n B 1 ~ tJ 
~ d'~ Q.l Q.l Q.J' Q.l 

B1fl11~1ru~tJn-:~~nB1f'ltJ B1fl1'j~~~nB1f'ltJ 
~ 

u~~~1~n-:~1u ~-:~n~lJB1fl1'ji-:~n~111~ 
~ 

?11lJ11rlVI~ n b~ t.l-:1 n1'jf1 n'U~U-:1 Lb?~-:!1~ LL~~ij 
\1 

n'C\Jn'j'jlJ~~B-:!1iLL?f-:IB1Vi~EJ ~-:~tl n11~~'W1 
b fl 'j 'I n 11 rl B 1 ~ L fi ~ L -:11 'U ~ U -:1 LL ?I -:~1 'W 'U 1 -:1 

~1-:IL1~1Li1VI1B'lhtJ i31~u~U-:ILL?I-:!~~B~~-:I 
1 'W i-:~ tT 'W n ~ 11 B 1 fl11 ~1 ~ -r 'U t:.J ~ n 'j ~VI 'U ~-:~ 

~ 

1~-r'ULL?I-:1~111~1-:1 L 1~1~n~1111i-:~~1-:I~'W 
t:.J~ n'j~YI'U~'C\1~ Lfi~~'W~-:!Bt.l L 'W1~i'U~1 

\1 

~ ~ 

n11~nB1~tJ1tl"il1nL~lJB~1-:Ib~'W1~i~ B1ViL~'W n11 • ~~1~ijn1'j~~~1lJ~11'C\J?IB'UB~1-:I 

~1n~11lJ Lb ~-:~ L U'W~'W t~CJ~~ 1 ~ij111~1n1'j~~L~t.1 Lfl~-:~fl-r~bb~~~~vi111CJ-:11'Wt:.J~n11 

fl11lJ La t.IVI1 tJ ~ B~lJ~'W~1~ -r'U t:.l~ n1~YI'U b ~ t.I1B'U 'IJ~,j'~~1lJlJ1 ~ 1n11U B-:1 tl'WLL~ ~ 
bfl1-:ln111'W-rf'lij 100 LlJ~1 b~t.lbfl1-:ln11~B-:Iijn11 LLm~t:.J~n1~YI'U~-:ILL1~~BlJLL~~ 
tl1~~1~lJ~'Wth~B1 ~~lJ~'W-r'UYI11'U~BlJ~ bb~~1 ~ 

~ \1 

~1LU'Wn11LL..ij'-:~fi'u bfl'j-:!n1'j b~t.lijfi1VI'W~1~t.I~L1~11~ 

bb..ij'ltl'U'VI1'1bfl'j-:!n11~-:!LL~~1-:!n11~1bU'Wn11rlB?I~1-:! 
"il'Wfi-:~ 1 ULL'jn~u"il1nmfl'j-:~n11Ltl~~1Li1un11VI1B"il~ 
'VI~L U t.I'WU~'Uflfl~B1fl1'j~~ b~t.lrh 1 i~ 1t.l~ Ln~~'W 

~ ~ 

b~1~B-:!bfl1-:!n11LU'W~-ru~~~B'U 
\1 

lJ1~1n11~~~1lJ~'j1'C\J?IB'U 

t:.J~n1~~'U~-:IU1~~BlJL?I'WB~B 

~1~n-:11'W'Wbt.I'U1t.IU~~Ut:.l'W 
I 

~-r~tJ1n1fi'j1lJ~1~LL~~~-:IbL1~~BlJ 

Lb~~~1~n-:11'WL~~~ru11'VI 'VIn 6 
Cll ~ 

.dj 

b~B'W 

2) ~~1~ijflru~n'j1lln111~1.rnf1 eYut11~nB'U~1t.1 • ~-r'U~~~Bu 

~1 LL 'VI'WL..ij1~B-:~ bfl'j-:ln11 ~1LL 'VI'W~~1~-r'Ut:.J~n'j~'VJ'U - tl~'Uflfl~ B1fl11~~VI1B L..ij1~B-:~ 
\1 ~ , 

~1'Wn11'U~u-:~LL?~-:~LL~~LL~~~lJB'WLn~"il1n bfl1-:~n11 tfl1-:~n11 ('U~~'VI ~ n~ LLn1u~ 

LL~~~1LL 'VI'W"il1nVIil1tJ-:~1'W'j1~n11VI1B~1 LL 'VI'W~L tlu LLB?~L?~~ '<\l1n~) 1 u~1-:~~~-:~1~1~ 
fl'Wn~1-:~ ~-:~1~1~ijr.=11u1~a1ubatJn'lJ1fl1-:~n1'j 1~ nB~-:~tl~'Uflfl~B1fl11~~ 

~ ~ 

~111nuti1VI'W~ LL 'W1'VI1-:~n11~~L ~CJ~L VllJ1~?~lJ L tlu 

n~1t.1 

~~1au 2557 n ~~~ ..r~- -ru1B-:J~1'U1'U 97 I 131 'VlU1 
l/ ~'"') n 

bl.J~1tJ'U 255L ~ ~ '-{ r :;y 
t'ro-En ( Q.l • .... ffQ' .... ('U1tJrl1tJ'U~ nb'U~b~Glf?I'U'Vl1) u1-~Vl 

~ 
Technologies .. Uti. 'U1tJ5'UtJn1 "\J'U~ u'J~b?I'J]) 

n1'Jl.ln11~i1el'1'U1"il/u~,;'Vl ~n" LLn1'U~ LLB?Ib?I'Vl ~1n~ 
'IJ 

~i1t~1run11~-:JLL'"l~~eJl.l/u~~'VI u~,;'VI 1th L~'U L'VIfl1t~t"~ ~1n~ 
'IJ "' 



4.6 n1'i\Jfl'u~Vifl'VI1~a11 

~1'i1~Vi 2 (~B) 

dhJcW'<\1 1·Hu15-:!~ f1'l~HU~ fl1111-:l ~1~ el-:1 1) -cil~l ~ihJ1~1fl11~~ b~EJf'l11:W b~EJVI1 EJ ~ el~:U~'W , • -cil~ 1 ~iJb~1VIcW1~~'Ub~el'l~el'lb~EJ'W 
bb~~~11'<\l?fel'U'<\l'W5'1.fl1EJVI~'Ifl11 

'<\l~VJ~bDEJ'Wti~ur~r~~eJ1r111~~ 1 

el1f'l11~B-:!1f'l1-:lf111 t.h~flel'U~1 EJB1f'l11?f-:l 1~ EJ1el'U 1~ EJ 1r11-:1 f111'<\l~iJV!tJ-:I~eJ 1 tJ iJ-:~ ~el ~el1~EJ 
'IJ 'IJ 'IJ 

8 ~'W bb~~~'W1~~'W 1 ~'W "il'1'W1'W 1 el1f'l11 
v v v 

... QJ QJ<:!I .... ct QJ<:!j QJ 

:Uf'l11:W?f'l1~'<\11f11~~'U'W'W~'Wtl'I1~~'U'W'W~'W 
'IJ 

V1~.:~r~1tl1~:w1ru 22.95 b:U~1 i11~EJ~t1BEJ~'W 

'<\11 fl bb 'W1 b ~ ~~ ~'W 1 ~ EJ 1el'U 5.:~ ~1 el1 f'l11~ 
1~EJ~tl1~:w1ru 2.10-4.55 b:U~11~EJ-cil~ 1 ~ 

b tl'W~'W~~b ~EJ1~'W~1'1bb~~~1:Ubb 'W1 b ~~~~'W 
~'I'<\1~~1EJ1 ~iJeJ1fl1f'll~1EJ b Vl?f~~1flbb~~~1EJ 
fl1~'<\11EJu~:u1rur~11:W~B'WBBfl~u11EJ1fl1f'l! 

'IJ v 

.fl1EJ'Welfl ~'ltJ'W ?f.fl1'Wfl111~'U1EJB1fl1f'll 

~ el'I~'W ~1~ EJ 1el'U 1r~1 'I fl11~'1 r1 el'W ~1'1 ~ 
1~~'Ut:.J~fl1~VI'U~'IeJEJb 'W1~~'U~1 

'IJ 

1 ~ EJ 1 f) 'U ~ 'W ~1 f'l1 'I fl111 'W 1 ~ EJ ~ 1 0 0 :u . b yj f) 1 ~ , , 
~'UVI11'U11VI1 f1 iJil ill'VI1 b~el'l (:.J ~ fl1~VI'U '<\) 1 f1 f111 I tJ 
'U~u.:~Vif'IIVI1'1~:U el'Wb ifeJ.:~:w1'<\11fleJ1f'l11~B'I1f'l1'1f111 • -cil~ 1 ~iJn11~~~1:W~11'<\l?feJ'UeJ~1'1 
,X'W 1 ~~1b il'Wn11bb~.:~nu 1r~1.:~n11 ~.:~'<\l~b'<\11'<\11n'U~ 

'IJ . . . 
21 ... <:!1 <:!1 QJ ... 

1 eJ .:~ b 1 EJ 'W b cw eJ ~ n ~ .:~ b 1 eJ .:~ ~ n ~ru ~ n11 ~ ~ b ~ EJ VI 
..: ... 1tl 'l ... 0 1 21 21 bVI:U1~?f:UbiJ'Ufl1tu b~EJ:Wfl1VI'W~1~EJ~b1~1 Vlbb'<\1'1 

n'U 1r~1-:Jfl11~-:~bb~~1.:~fl11~1b il'Wfl11nB?f~1.:~'<\l'W5.:~ 1 

tJ bb 1 fl tT 'U '<\) 1 fl ~1 f'l1-:l fl11 b tJ ~ ~ 1 b ij 'W fl11 1 ~ tJ 
r111i~1tJ~bn~~'Wb~1~eJ-:~1r~1.:~n11btl'W~~'U~~~eJ'U 

'IJ 

2) -cil ~ 1 ~iJr~ru~n11:w n111~1.n1 ~ eJ'Wtl1~ fleJ'U ~1 tJ 

~1bbVI'Wb~1~eJ-:!1f'l1-:lfl11 ~1bbVI'W~~1~~'Ut:.J~fl1~VI'U 
'IJ 

~1'W n11'U ~,r-:~ bb?f-:~ bb~~ bb~ ~~ :weY'U bn ~'<\) 1 n1r~1-:~ n11 

bf'l~-:lf'l~~bb~~-cil~v1111EJ-:11'Wt:.J~f111 

u~ ,r~ ~1:u:u 1~ 1 n11t1 eJ-:~ n 'W bb~ ~ 

bbm ~(:.J~ n1~VJ'U~-:~ bb 1~-lf a:u bb~~ 
:U1~1fl11~~~1:U~11'<\l?fel'U 

""' 21 I 

t:.J~fl1~VI'U?f-:IU1~~el:Ub?f'Wel~el 

~1tJfl-:11'W'W1tJ'U1tJU~~Ut:.J'W 

VI~'WCJ1f11511:W~1~U~~ 
.Q i.l 0 Q.l 

?f -:1 bbd ~ ~ el:U bb~ ~ ?f1'W fl-:11'W b ~ ~ 

cwru11VJ Vlfl 6 b~B'W .., , 
bb~~~1bbVI'W'<\11fl'VItl'"JEJ-:11'W11~fl11VI~el~1bbVI'W~btJ'U 1• ~~'U~~~el'U 
f'l'Wfl~1-:l ~-:~bJ1~i1~1'W1~~1'Wb~tJn'U1f'l1-:lfl111~ - U~'Uf'lf'l~el1f'l11~~VI~elb~1~el-:l 
~1:Ufl'Wrl1VI'W~bb 'W1VI1-:If111~~b ~tJVlb VI:U1~?f:U b tJ'U 

1tl511:W bb~~btJ'U511:U~eJVIfl~1EJ 
'IJ , 

, , 
1f'l1-:lfl11 ('U~,;VI ~ bd~ bbfl1'Wil 

bbel?fb?fVI "il'1n~) 1'W~1-:~~ir-:~ 

·n 0J' A - Pro-En . b i ~~ ~ Tachnologles .. Ltd. 

b11~1ti'U 2557 b11~1ti'U 2557 

~ ~'ii_:nnu 98 I 131 '1-lih 

('U1e.Jtr:n!tJVi t:ib'Uf!lb~~?f'U'Vl1) 
q ('U1t~fi'tJt~n1 ~'U~'lh~b?t'1fii) ... 

n111Jf111~iJe11'U1'<\l/u1~'Vl ~n~ bbf11'U~ bb€J?lb?f'Vl ,)1n~ ~etl1'U1illf11'J~-:Ibb1~~€11!/'U1~'Vl u1~'Vl hh b~'U b'Vlr11'U1~~ ,)1n~ 
'IJ 'IJ .., 



~T'l1.:J~ 2 (~v) 

4.1 n1~u~u.:Jaruru1ru1VJa L~~ Lfl1\lnT~?f~1\lbb~1L?f~~ ~~th1n!J~1fl11~\l 1) ~~ 1 'lXihn~1f111~~L~tlfl11lJL~ti'VI1tl~~~lJ~'Wt~t~1~iJ • ~~1'lXi1L..ij1VIU1~-r'UL~~\I 
LVI~VlflcU 

b1J~1tl'U 2557 

Ql Ql ' 

8 icw "\J1cw1'W 1 ~1fl11 i1fl11lJ?f\ll~~1n1~~iJ 1 cwn1ru~'Wa~cw1~11Ln~~1nn11~1L i1cwn11Lfl1\lf111 
9.1 .... 

1€1\ILitl'W bb{;l~~11~?f€liJ 
~ ~ 

~'W~'Wf1'\11~~iJ~'W4j'WVI~\IflTlb~lJ1W 22.95 ~\lcQ bfli\1 f111~ ~\I ~~?f\I~~VIlJ1 t~1 tJ8\I ~ ~ ~~1~tl ~'Wf1\lfl1 tl'VI~\If111~ ~ 
~ ~ 

blJ~1 ~\1~1fl11~~11\1~1~1lJbL'W1L~~~~'W b~tl b~tl1~iJ~'W~Lfl·1\Jf111L'W1~tl~ 100 lJ. L~~1'tX-ruvl11iJ .... ""'""' Vl~L iJ tl'W'W~'U flfl{;l €11fl11~~ , , 
i1~1fl11~1\IL~tl\l 1~LLn tJ1'W~f1~1~tl ~1fl11 l1 Vl1 f1 ij ij fY Vl1 L ~ ~ \1 ~ fY fY 1 rut Vl1 VI f!ltJ ,r'W 1 ,X 1tl 
Ynru~~ LL~~~1fl11~f1~1~tl ~\lcQbfl1\lf1111~ 
~~ 1 'lXillJ1~1f111~~b~tlfl11lJb~tl'VI1tl~~~lJ~'W 

~1LU'Wf111LL~\In'U Lfl1\lf111 L ~~~11~?t~iJLL~~tl-riJtl1\l I • ~~ 1 'lXilnT~~~~1lJ~11~?f~'U 

, 
b ~ tl1 ~ iJ 1 'W f11 ru ~ cW ?f ~ u1 ~ l1 L n ~ ~ 1 f1 f111 

'U 

~1 b i1 'W f111 bfl1 \1 f111 ~\l,r'W~\1 fl1 ~l11~ ~iJ 
c.J~f11~Vl'U~~~tlb 'W1~~iJ~1 

~ 

, 
b~ t~ilrl1VI'W~1~tl~ b 1~11 'lXbb ~\ltl'U bfl1\lf111~\l LL~~1\I 
f111~1 L U'Wf111tl~?f~1\I~'Wf1\ll'Wb tJ~~1 b U'W f111 bfli\1 f111 

LVh,!'W ~\lbb'W1Vl1\ILbm~il~\lcQ 
- n1rutl-riJtl1\ltlnlirruru1ru t Vl1VIfll11 tJ-ruVIfllVJ1\Itln-riJ 

, 01 01 

lirfY fY 1 rut VIi VI flltJ L ~~ 1 'lXa 1lJ11t1-ru i1 fY fY 1ru1~ 
L Vll1~cwL~lJ 1 cw n1ru~1~a1lJ11t1tl-riJVifllVJ1\Itl n-ru 

lirfYfY1W t Vl1~fll'W1~ ~~L ~lJ?i1'Wtl1~f1€liJ~€l\IDf1-riJ 
lirfYfY1Wbb~~~~~\l 3 5 7 9 NBT Lb~~ Thai PBS 

VI~~ 1 cw n1ru~1~a1lJ11t1tl-riJtl1\ltl n-riJiir ru ru 1 ru 
, 01 01 

t VJ1 VI fllu1 ~ t r11 '~ n11 ~ ~ '~ ~ ~ ~ '~ ~ 1 cw -r iJ i1 fY fY 1 ru 

~11 b VI tllJ~?f1lJ11t1-riJ~lJ 1~ bO'Vi1~?ft1TUb Vl1VIfllu 

"\J1'W1'W 6 ~~\1 ~\11~LLn ~€1\1 3 5 7 9 NBT LL~~ 
,;.;;1!f~J' ... ....._ 

Thai PBS) 

~ ~ 1 \1 b fl1 \1 fl-r ~ bb {;l ~~~vi 1 

11 tl \11'Wc.J {;l f111tl ~tJ~ ~ 1lJ 

lJ1 ~ 1 f111U ~\I tl'W LL~ ~ LLm ~ 
""' 9.1 

c.J~f11~Vl'U?f\IU1~{;l~lJU~~ 

lJ1~1f111~~~1lJ~11~?f~iJ 
""' 9.1 

c.J~f11~VliJ?f\IU1~~€llJL?f'W~ 

~€lri1~f1\11'W'Wbtl'U1tlU~~ 

LLc.J'WVl-r'Vitl1f11IT11lJ~1~bL~~ 
""' 9.1 0 cv 
?f\IU1~~€llJ u~~?f1'Wf1\11'W 

L~~'Viru11Vl Vln 6 L~~'W 
01 , 

n,SlJfl\ n E ~"' '·~ /'""\ 1'1J1JJJ~.1'U1'U 99 I 131 Vl'tJ1 rro- n c 1 ~J b1J~1 tl'U 2557r&ehnologiltJ- Ltd. • .-- ~ 
( 'U1 tlfl1ti'Uvl Db 'Uf!l b~~?f'lJVJ'j) , 

n11lJn11~i1el'1'U1\l/u~~Vl ~n{;l bbf11'U~ bL~~b~Vl ~1n~ 
~ 

(tnm5tJtJf11 ~'Wiith~L~~~) 

~i1tJ1run11~\ILn~~eJ1l/u~~VJ u~~VJhh LB'U LVJfl1tJ1~v ~1n~ 
~ 01 



4.1 n1':iUfru.:~aruru1ru1vte.~ 
Q,l Q,l ~ 

Lvt':i'l1tnl (\9ia) 

V~1':i1.:t~ 2 (\9ia) 

- flT.ltl1'utl~\1~1'U1'u~qJqJ1W~11bVi~:u ~~vi1n11 I • ~1'u~~~Bu 

tl1'uVi Pl'V11\I~ B\1 ~1'U 1'u~qJ qJ1W~11 b Vi ~:u b ~B1 ~ 
?11:U11t11'U~qJqJ1W 1~ b V!ijtl'Ub~:U 

.......... .:!1 

- 'UV1Uf"lf"l~€l1f0111~~V!1€l 
~ ~ 

b~1~B\I br11\lfl11 (u~~'VI 
..,. tf' 

~ b'J~ bbfl1'U~ bb€l?lb?I'VI 

"il1n~) tu~'J\I~EJ\11~1~ 
liJ 

nB~\1 .......... ~ 

Vl1J1CJLV!(;l: ~~'U~I'l"!lv'U1J1(;1~fl1~Uv'lti\J LLG'l~LLm"llc.JG'lni~'Vl'U~'ILL11'1~v1J1'U~~t.J~rlm'I~1'11~LLrl L~1"llv'1Lfl~'ln1~ ('ll~~'Vl ~ L16'1 LLni'Uvl LLv?IL?f'Vl ~1tll'l) 
~~'U~I'l"!lv'U1J1(;'1~fl1~Uv'ltl'U LLG'l~LLm"llc.JG'lni~'Vl'U~'ILLJI'l~v1J1'U~:m~~)1Lij'Um~ 1~LLrl mh.Jflfl6'1B1fl1~"1!~'~Vl~m~1"llv'1Lfl~'ln1~ ('ll~~'Vl ~ L16'1 LLni'Uii LLv?IL?f'Vl ~1nl'l) 1'U"!i1'1~tl'lbJ1~fiv~'l'i1~'l.Jflfl6'1B1fl1~"1!~'~ 

b:U'ti1tl'W 2557 n.L6\!~ 
('U1t~t~1U'uvlmuf!!b~~?tu'VJ1) 

q 

fl111Jfl11~fleJ'1'U1"U/'U~..;'VJ ~L'J~ bLfl1'U~ bbtl?lb?I'VJ ~1tl~ 
'\J 

Pro-En 
rech11olog/tJt- Lttf 

(""'~ ~- " r<Jtl~~1'UTU 100 I 131 VIU1 

~ t.,T'~ b:U'li1tl'U 2557 

('U1tlt1''UtJfl) ~'UI'hh~b?l~!) 

~i1'U1run11~~bn~"'e:J:u/u~..;'Vl u~,;''YihJ1 b~u b'Vlrltut~v ~1n~ '\J .., 



d 
Vl1'l1.:J'VI 3 

111VI'lfl1'l~flVI111VI'l'l~fleJ'Uf:.Jftfl'l~'VI'U~.:JU'lfltleJ11Lfl'l.:Jfl1'l D'MEMORIA-PHAHOLYOTHIN 8 (~ L11L11L~V-'W~ftL£Jfi'U 8)11eJ.:J'U~'li'VI ~na Ufl'l'Utl LLeJflLfl'VI ,J1nflL'U'l~V~rlaa~1.:J 

2. flW.f11'WeJ1fl1fl 
' 

b:U~1V'U 2557 

cv o vet 
e ~~'Vl1'LJ'U'Vlflfl11{9)1'J~?ftl'U I e {91!;1€1~ 

~ 0 v -
VI 1 t1 fl1ll ~-:~!;I BlJ 1 t1 'U 'U 1 l 1 ru 

lV I 
~ col I V 

~'U'Vlfl€1?111-:1 

• '<il~1~ih-.il'1V!cW1~1''Ul~€1-:J 
v .... .... -
1€1-:ll1t.l'U'Vl€11~lfl~~1fl 

I V I col~ 

fl11fltl?f11-:JV!1fl~'U11lJl 1€1-:1 
V col V cv V Vcol 

1€1-:ll1t.l'U {9lf),:j~~l~1V!'U1'Vl 

Vl11~?ftl'U ll!;l::: llm osutl fYV!1~~'U 
t~tJVJ'UYi 

• ~'U!;l:::t~t~~osu'U1~1~ln'U 1oo 
~ 

blJr11€l'U (TSP) 

• ~'U!;l:::t~t~~osu'U1~1~bn'U 1o 
~ 

llJr11€l'U (PM-10) 

• rhBlfr!T~'Uti'UlJti'UtlflbBlf~ (CO) 

n1 1t1~ u~ {9)1lJ t:r-:~ n f)?{ ~1-:~~1~ 
tl1V!'W~11 

• ~'Uvfrr11~fl11 1 ~~ 
~ 

• t 1~l~t.l'Utl'U'U1!;l~U.!Vl~~ 1 ~~ 
~ ~ 

• fl11 1 ~~ , 
• n1Blf1'Ut{9)1l~'W1flt~eJn1Blf~ I • 

(N02) 

11-:Jl~t.l'Utl'U'U1!;l~U.!Vl~~ 1 ~~ , , 

• fi'1Blf~!;ll'rJBfl~BtlflbBlf~ (502) 

• 1~1~1r11{'UB'U (HC) 

I V 

1::: t.J:::fl11fltl?f11-:J ('U~~'Vl ~ ld!;l llfl1'U~ 

lltl?fl?f'Vl 'i\11n~) 

• {9)1'J~l~'Vlfll'U bl!;l:::11t.l~TU l ~ 1 OSU €1-:1 t rl 1 ~ fl1 1 , 
t:-J!;l'Vl n~tl~1~1 'W~h~~1'W:01'U ('U~~'Vl ~ l'J!;l llfl1'W~ , ~ 

11n V!~~~1nt!'Ul9111~i'~'Vln bltl?fl?f'Vl 'i\11n~) , 
~ I V 

l~tl'Ul91!;1€1~1:::t.J:::bd!;l1flel?f11~ 

• l~ti'U!;l::: 1 rl~~ ~-~-~-~-~-~-~--~····, l ~ 1 osu f)~ t rl 1 ~ fl1 1 

n11nt1?1~1-:~ 

Pro~-En 
Tschnologles., Ltd. 

('U~~'Vl ~ l'J!;l lbfl1'U~ 

lbtl?fl?f'Vl 'i\11n~) 

n · ~~ ulifVJ iii l~t'i lln1U b:U~1V'U 2557 

r·j. 0 ~1~11.J'J'U 101 1 131 VltJ1 
~ \)~~ 

( 'U1 V~'JiJ'UvJ nb 'Uf!l b~6ij?f1.J'V11) 
~ 

('U1VG'UVn1 ~'U~th~b?!'i~) ... 
fl11:Un11~i1el'Tu1~/'U'i,;'VI ~n61 Lbn1u~ Lbel?fb?f'VI "il1n~ ~i1u1run11~'lbl1~!Ke1:u/tJ'i,;'VI tJ'i,;'VI1th L~u L'VIfl1u161~ "il1n~ 

'IJ 'IJ OJ 



• 
=>

-
e
)
 

e
)
 

->
 

~
 
~
 

jl
: 

->
 

LD
 

..J
I 

cl
~:

 
->

 
LD

 

• • 



""' Lr;ltl 1. n11thuf} 

bl.J'M1ti'U 2557 

{Pl111~Vi 3 (~B) 

.,. ""' ~ I .,. • fl11l.J batJVI1tl.szl'El-:Jt:.J'Hl'U'UVI'Hl • ~ 11 ~a 'El 'U fl 1 1l.J b a tl Vl1 tl 

fl11l.J b~ tJVI1 tJ1~ 1 ~ di ~ ~1 n bn~~'U.szJ'El-:J~'Jtl'U'Ubb!;H~~~ 1 ~iJ 
4Q. I Q.J I il I c:i <::1 

n~n11l.Jf111.szJ'Ua-:~'Ja~neJa11-:J f111~'Ell.JU~l.Jfl11l.JbatJV!1tl~ 
q 

IV 

.szl'El-:1 bfl1-:Jf111 bfl~~'U 

I iJ 

f111f1'Ela11-:J ('U~~'Vl ~ Ld~ bbf11'U~ 

bb'Elaba~ "ii1n~) 

• 1tl'U11VJf1.szl'El-:Jbfl1-:Jf111~~'El~ I• ~11~aeJu1lJ1~iJn11~'El~ I• VJf1l'U l9l~'El~1~tl~b1~1 
'U~b1Wtl'U'Ua1511W~ 

• f11fl11l.Jbtl'Uf11~bb~~~1-:J (pH) 

• ffi'El~ (BOD) 

• a11bb.szl'J'U~'Eltl (55) 

• ~~ 1 'rJ~ (Sulfide) 

• a11~~~~1t1L~~-:!VIl.J~ (TDS) 

• ~~n'El'UVI'l!n 

(Settleable Solids) 

• J1l!'Ubb~~ 1.szJl!'U 

(Fat Oil and Grease) 

• VibflbB'U (TKN) 

1tl'U11~f1'U~b1Wtl'U'Ua1511W~ n11neJa~1-:~ 
q 

~1'UVIU1bfl1-:Jn11 

• u~b1WU'El fl111a~Vi'1t~ I. b~'El'U~~ 1 fl1'-:~ ~~'El~"J~tl~ I b-.il1.szJ'El-:~1fl1-:~n11 
q 

IV 

neJ'U1~'U1ti'El'Eln"J~uu"J~u1tJU1 

a1u11ru~ 1 ~~ 
q 

I iJ 

f111neJa11-:J ('U~~'Vl ~ Ld~ bbf11'U~ 

bb'Elaba~ ~1fl~) 

ngvA~ u'1~Yl ~ L'l~ LLnn~~ LVtl~L~Yl ~1rl~ 
Pro-En 
Technolofllcs .• Lilf. (~J., ~ ~J.LT·'El· -:~."ii1'U1'U 103 I 131 VltJ1 

~ lJ--.L'A 
bl.J'M1ti'U 2557 i' Yf/ 

('U1t1trru'U~ ob'U~bVl~?f'U'V11) 
q 

n11l.Jn11~i1rl1'U1~/u~,;'VI ~n~ Lbn1tJ~ LL'Elaba'VI "ii1n~ 

('U1t.Jfi'Ut.Jn1 ~'W~th~L?f~!) 

~~1'U1run11~-:~LnVl~eJ1J/u~,;'VI u~,;'VI hh LB'U L'VIflb'UL!;'t~ "ii1nV1 
'IJ 'IJ "' 



~1'i1~~ 3 (~el) 

B. n 1 'i ~ fl n 1 'i 11 !;UJ e1 v bb ~ ~ • tl~&-~1ru&J~~e:Jtl I • tl.:J1e:J.:J1''U&J~~e:Jtl11&J 
'lJ 'll 'll 

~~tJ~~~ • r11 1&-J b yj tJ .:~~ eJ ~ e:J-:1 5.:~ 1e:J.:J 1'u 

~~tltlbb~~~th~bfl'Vl 

• VJn1'W ~~e:J~1~t1~n11l b-cil1~e:J.:~Lfl1-:~n11 
q 

I iJ 

f1tl?f11-:J ('U~~'Vl ~ bd~ bbf11'U~ 

bbe:l?lb?I'Vl 'i\11n~) 

9. n1'i'i::u1v'll1bb~::ueJ~nu 
1V 

'lhVi'J1J ~~f1tl'U 

1 bb~~tle:J~nj• vl1fl'J1&J?t~e:J1~11-:J1~'U1tJ 

bb~~tle:J~f1~~f1tl'U 

• 1'W~~ 1 r11'.:~ ~~e:J~1~t1~n11 I b -cil1 ~ e:J.:~ 1 r11.:~ n11 
I V 

f1tl?f11-:J ('U~~'Vl ~ bd~ bbf11'U~ 

bbe:l?lb?I'Vl 'i\11n~) 

10. el1;}1el'U1~Vbb~~ 

fl1111tJ~eJf'!nv1 'U 

n1'i~1~1u/n1'iueJ~nu 

• ?tf1~n11bn~e:Jtr~hV1~bb~~n111• t1e:J.:~n'UbVI~bbvl.:~n11bn~e:Jtr~bVI~ I· b~tl'U~~ 1 r11'.:~ bb~~u'WVin 1 b-cil1~e:J-:~1fl1-:Jn11 q q q q q 

u1~ b~u n11b~uthtl"i11nn11 c \11 n n11tJ 1 ~&J'J ~ b VI~~ b n ~ ~~ I ~ 

?l~~~~tl~1~tl~f111f1e:l?I11-:J ('U~~'Vl ~ bd~ bbf11'U~ 

bbe:l?lb?I'Vl 'i\11n~) tl~tr~-:~1'U &J1bb~'J) 
01 ... 01 

elflfl.flfj 

UJ'oi1S1J 2557 n. Cbl.JWl( u1-M''V1 ~ L1~ Llnn~v1 wu~l~Vl ~1nC'l 

(u1e~tnti'uvl muflb~~au'VI1) 
q 

f111:Uf111~ih)1lJ1\l/'U~~'VI ~b'J{;I bbf11'\J~ bbe:l?lbG'f'Vl ~1tl~ 
'IJ 

q 

Pro.-En 
Technologies. ltd. 

b:U~1CilJ 2557 

('~ n {j'lJt1€l'l~1'U1lJ 104 I 131 VI1J1 

~ '-r~r 
('W1CIB'WCif11 ~'Wt9i'th~b?f~ji) 

~~1'W1run11~'lbb1~~e:J:u/'U~~'Vl 'U~~'Vlhh b~'W L'Vlfl1'W1"v ~1n~ 
'IJ .... 



d 
VI1~1-:I'VI 4 

1J1VI~n1~~~V111JVI~1\Jflel'Ut:Jan~~'VI'U~.:~bb1~~el1Jbfl~.:Jn1~ D'MEMORIA-PHAHOLYOTHIN a (;i Wb1Jb~V-'WVIa1vfiu 8)1JeJ.:~u1cJ'VI ;ib'Ja bbn~u~ bbelflbfl'VI ~1n~ 1u~~v~~1bU'Un1~ 

li~u flfl(;l e:J1fl11~~ 
q q 

Vl~t~b~1~t~-:~1fl1\ln11 

•V11'J'C\J?fe:J'Uflv111''J SlflJ Vl~e:JbbVlfl 1• tJ~1\ItJtJEJb~tJ'IJ(;l~ 
~t~'lvit~~1EJ'I11tl1~tl1 V~(;le:J~1~EJ~~1bli'Wn11 

• tl\1~11ti\IJ11 i' •1K1-:~ti'-:~~11e:J-:~J11i'~t~-:~ Lfl1-:Jfl11 • tJ (;l ~ 1 fl ~-:~ V~ (;l t1 ~ 1 ~ EJ ~ (u~,;''Vl ~ b'J(;l bbfl1'U~ 
nti'-:~ ~1di'Un11 bbtl?lb?I'VI ~1n~) 1 'U~'J-:~ 

2. n1~1mvJvhua~n1~eJu-rn'li • 1~uu1l"J,~hLfl1\lfl11 •V~11'<\J?It1Ufl11vl1-:!1'U~ti\11~'UU •tl(;l~ 2 fl~\1 Vl(;le:J~1~EJ~ ~EJ'I1:W1~ne:J~\IU~ , 
cwa-:~.:~1'U 1vHhtfl1\lfl11 ~1bu'Un11 ILJflfl(;lt~1fl11~~ 

3. n1~~~n1~1Ja~eJaua~~.:~tJnna I· t1 ~ 11 1 ru lHl t:J t1 EJ bb (;l ~?I .n1 cw • l9l"a1'<\J?Ie:JU?I.n1-wVi't~-:~cW'nlJ(;l t:Jt~ EJ I • e:J~1-:JtJe:JEJ~tl~1~(;l~ 1 fl~-:~ 
'IJ ~'IJ 'IJ 'IJ 

b1J~1EJ'U 2557 

Vft~-:~'WnlJ(;lt:Je:JEJ 1 Vft:~ n?l~~ n~ru~ bb(;l ~ 1:W1 Vi'iJlJ(;l 
'IJ 'IJ q 'IJ 

t:Je:JEJV~flfl1\l 

• tl~lJ1W~\ItlnQ(;lbb(;l~fl11'<il~fl11 • V111'<\J?Ie:JU?I.fl1'WD~VI1bb(;l~fl11 
~\lti~Q(;l1 VfiJtl1~a'VI5.n1-wbb(;l~ '<il ~ n11~ '~ tl ~ Q (;l 1~ bb n 1 ~ u u 

fl1U1\I'C\J1 U1tJ~J1b~EJ Vle:J-:JJ1 Vlel\1~111 1Vf 

el ~1 'U ?I fl1 'W ~ Vl1 fl 'W u 11 iJ fl11 
'IJ 

~11~ 1 IDU~el1Jbb6l11JVJ'U'Vi 
q 

• 'tJ'WVintl~lJ1ru~\ltlnn(;l~?fu1 t1 
d.I'IJ 'IJ 

n1-cil~ t~EJ b~1VItJ1~fl'J'UfllJ~bb(;l 
, 'IJ 

1~U'U'lhtJ~J1b~EJ~tl\l Lfl1-:lfl11 

n,VJM Pro-En 
Technologies., Ltd 

blJ~1EJ'U 2557 

('U1EJ~n'l1uv1t:H'U9'lbl1l~?I'U'Vl1) , 

~-- ·CJ.S¥~1eJ\I"il1u1'U 105 I 131 ~ v 
. ~~ . 'U1 

fJ I 
I 

('U1EJU'UEJfl1 ~u~h.h~b?l~)l) 

n11lJfl11~i1el'1'1..11~/u~,;'Vl ~n~ bbfl1'1..1~ bbtl?lb?I'Vl "i11nl1l 
'IJ 

~i1'1..11~fl11~\lbb1l1liKeJlJ/'U~'J'Vl u~'J'Vl hh b~'l..l b'Vlflt'l..lt~v "il1nl1l 



L1J~1CJ'U 2557 

• rhr-t11lJLlJ'Ufl1~LL~~~1'1 (pH) 

• Ule:J~ (BOD) 

• ?f11LL~1'U~e:Jtl (55) 

• ~~ 1 yJ~ (Sulfide) 

• ?f11~~~~1tJ1~~'1Vlll~ (TDS) 

• ~~fle:J'UV!Ufl (Settleable Solids) 

• tl1~'ULL~~1~~'U (Fat Oil and Grease) 

• vhr-tLB'W (TKN) 

~111~Vi 4 (~a) 

C:0: CV I 

"\l~Lfl'U~'J€ltl1-:Jr1(U.fl , , 
!1.1 !1.1 

1) "\1~11'U11lJU1L~tlL~11~'U'Uthu~'I11L~tl , 
"il1'U1'U 1 "\)~ , 

2) "\1~1~'U1t~tl1e:Je:Jfl"\11fl1~'U'UD1U~tl1L~t1 , 
"il1'W1'U 1 "\)~ , 

!1.1 !1.1 

3) u e:J~ n'l11?t ~VI 1 t~~e:J-:~1~'U'U 1~'U1 t1'111 , 
~e:J'Ibr-11'1fl11rl€11~'U1tl~'1~1~'U'U1~'U1tl 

'U 
!1.1 

'11Tu'Wtt'W'W?f1n11ru~"il1'W'J'W 1 "\1~ 

• ~11"\l?fe:Jut.l~ll1ru1~~'W/111~'W Y1ue:J~n1~~'Wtl1 I· ue:J~n1~~'W 
ij tJ ~ lJ 1 ru lJ 1 n1 Vl ~ fl €1 €1 fl ~ 1 fl LL Vl 'I LL ~ ~ 

u1~?f1'U'I1'U 1 vrri1un-:~1'UL ~~, Ln'U~'Uvl€1 h.J 
·--···--·-·--.. ----·-·---.. --···-·-·--·-············-·---·· 

c:.:..., c:.: !1.1 1 vc:.: !1.1 I ..., c:.: 
• ~11"\JL~r-l~NLfl'U~~fle:J'U tl1~~fle:J'U fl6U~lJ~e:J'I • ti'!Lfl'U~~fle:J'U 

..... 
1'U?f'Ue:Je:Jfl 

• ~~Ln'U?f(;~LL~~~e:Jll~Bl1-:~LL?f~-:~C.J~n11vl1'11'U~e:J-:~ I· 1~'U'UD1u~'111L~tl11lJ~e:J-:~tr-~1-:~n11 
!1.1 'U 

1~'U'UD1u~'I11L~tJ1'WLLvl~~1'W LL~~~~v11u'WVin 
..... c:.: '1 !1.1 c:.: 

11tl~~L€ltl~~1lJLL'U'U 'Vl?f. 1 Lfl'U b1LU'U1~tl~L1~1 

2 DU'ULL~l'W~i1fl11~~L~'U?f(i~LL~~~e:JlJ~,r'U 
'U 

LL~~ 1 Vf~~vl111tl'I1'U?f1UC.J~fl11vl1'11'W~€1'11~'U'U , 
D1U~tl1L~tJ1'WLLvl~~L~e:J'U~1lJLL'U'U 'Vl?f. 2 LL~~ 

• 
r-11'1 ~~€1~1~tl~ Vl1€1L"\11~€1'1 ~ I «:!! !1.1 

~1Lil'Wfl11 br11'1fl11 ('U~~'Vl ~ 
t( 

L1~ LLfl1'U~ LL€1?1 

L?f'Vl "il1n~) 1 'U~1-:~ 

~f!-:~hn~n€1~-:~il~ 
'Ur'lr'l~€11r111~~ , , 

•'Vlfll'U ~~€1~~1'1 , 
~1Lil'Wfl11 

•Vlfll'U ~~€1~~1'1 , 
~1Lil'Ufl11 

reehrwlagles .• Lttl LlJj,j1a1J 2557 (} .,.. ()_._Q'I.J"'<I~'iil1J11J 106 I 131 '111Jl 

----=~~_jp }f . -
('U1CJtl'lU'Uvl nL'U~L~~?f'U'Vl1) , 

.. - .... -•=«••---~-..,. _...,,....__,__~-..._ .. --~----~ -----
~ ....... r.::tl (!' 0 "'-"' u-r11V1 vt ~r:l'll ~m;uVl u'D~~~.~~vl ~~n~ 

fl11:Wfl11~ljeJ'1'U1~/U~,;'Vl ~L'J!;I LLfl1'U~ LLel?fL?fVl -;ij1n~ 
(tJ1CJG'UCJfl1 ~tJI91tb~L?f~~) 

~i1'U1tufl11~~LL'l~~el:W/U~,;'Vl U~,;'Vl hh L~'U L'Vlfl1tJ1!;1~ -;ij1fi'~ 'IJ 'IJ "' 



~1~1-:~vf 4 (~B) 

5. fl1~~~\J1Uti1bb~~Uel'ltl'U I. 1e:lEJ~1VI1B'HHJLb~fl~fl~e:l'l I. ~11~?fe:l'Ufl11~16iilJVI1e:lbb~fl~e:l'l I. b~e:l'l.Hl~ ~(;If)~ 
!II 

'LhVhll 

6. el1~heJ'U1,j'tJbb~~ 

fl11llth~eJflfitJ/ 

n1~UeJ.:~nuel'flfifiu 

!II 

vieJ1~'U1EJtJ1 

• Btln1ruuB-:~n'UeYr1finEJ , 

• ';)~'l.J'U 1 vJ.Yhri11e:l-:l 

• U1EJbb?f~-:lb~'U'Vl1-:!VIffivJ 

• 'Vl1-:!VIffi vJ bb(;t~tJ'U 1~VIffi vJ 

• Vl~e:lbb'lJ(;t-:~1vJ.Yh'Vln~~ , , 

• D1EJVI1e:Ji~"'fl~Wb~e:l'U 

!II 
.... t{ 

~ b"J{;I bbflTU~ bbe:l?fb?f'Vl 1~EJ~~1bth.!fl11 vJe:l1~'U1EJtJ1 

~1n~) 

• ~11~?fe:l'UBDfl1WUe:l-:ltl'UeJrlflJlEJ • U(;t~ 2 rlf-:~ ~(;teJ~';)~EJ~ b~1~e:l-:!lr11-:lfl11 ('U~,;''Vl , 
1~r'f~B&J1i'-:~1'Ue:l~b?fl.le:l ~1bU'Ufl11 &1 b1(;1 bbfl1'U~ bbe:l?fb?f'Vl 
···-···-···-·-·-·-··-···--··-·-······-·····-·-·-·-·\1--·-·-·----·-·----····-··---···-··-·· ---····--·-··--·-·-·-·--····-·-···--·-··-····-······--·-·--·-·-····-·---·-·-· 

• ~11~?ffl'U1~'U'U1vJ.YhG'111eJ-:~1~eJ~ • 'Vln 3 b~e:l'U ~(;tf)~';)~EJ~ ~1n~) 
'II , 

1 'Ui:f.flTVfV'l~e:ll.J 1 i'-:!1'Ue:l~ b?fl.le:l ~1bi1'Un11 
'II 

fti-1 !II ....1 <:!1 • ~11~?fe:l'Uu1EJbbi:f~-:lb?f'U'Vl1-:IVI'U • VJ fl b ~ e:l 'U ~ (;! e:l ~ 1 ~ EJ ~ 

1 yJ 1 ~ e:l ~1 'U ?I .fl1 'W &) lJ e:l-:1 b ~ 'U ~1b'i1'Ufl11 
'II 

~~b~'U bb(;t~1lJ(;i'Ub~e:l'U 

• ~11~?1B'U'Vl1-:!VIil1vJbb(;t~?f.fl1'W • 'Vlfli'lJ~1'V1 ~(;te:l~1~EJ~ , 
U'U1~VIil1vJ bb(;t~b~'U'Vl1-:lb~'U ~1bU'Ufl11 

';)~~'Ub'W~-:1 1l.l1Vfii~-:~~~~11-:l 

• ~11~?1B'UVI~e:lbbD(;t-:!1 vJ.Yh1 ~e:l~ 
'II 

!II 

• tJ(;t~ 1 r1~-:~ ~(;te:J~1~EJ~ 

1 'U?f.fl1'Wvi'lJ(;jeJ~Jl EJ ~1bU'Ufl11 
<:!1 

• • 'Vlflb~e:l'U ~(;teJ~';)~EJ~ , 
~1b'i1'Ufl11 

n 'r--, ~ 1 Wt. ( c:) 0 Cc)u;e:l~~11J11J 1071 131 "1ti1 

Ll.J'li1EJ1J 2557 1 l . u \~ ~ ~ 'r~ 
(U1tJfl'lU1Jvl 5b1J~L~~G'11J'Vl1) (U1EHJ1JtJfl1 ~U~'lh~L?f~\i) , ~ 

fl11l.lfl11~i1el'1'U1~/u~,;'Vl ~L'lt;l Lbfl1U~ bbeJ?fb?f'YI ~1n~ 
'II 

~i1U1f.1Jfl11~~Ln~~eJl.l/U~,;'Vl u~,;'Vl1th bBU b'Vlrt1u1t;l~ ~1n~ 'II ..., 



Cl 

fl'U'VI1~1l1'W , 

B. n1''5~11~1 

9. 1fl1.:tfl~1.:tbt~~fi1111\J~vfl.tiv 
511 

'l1it 1Wfl1~'~h~U1 

~111.:tVi 4 (~e:J) 

0 cv Cl qq 

• ~ Lb ~ bb ~ ~ 'lJ 1 1 .:~ 1 n ~1 -w 'U VI ?I 
'IJ , 

iJ~'Uflfl~eJ1fl11~~ , , 
L ~ tJ1~ e:~.:~ tr11 .:~ n111 Vf~ll~'U ~1bi11Jn11 Vl~eJb~1~v-:~1fl1-:Jn11 

?11tJ.:J1llb?flleJ ('U~,;'VI ~ n~ bbn1'U~ 

• u1t1/~qJ~n~ruvi1.:~ 1 • ~ 1 1 "\) ?I eJ 'lJ ?I .fl 1 'W U1 tJ I • VI n 6 b ~ eJ 'U ~ ~ eJ ~ 1 ~ tJ ~ bbeJ?fb?IVI "il1n~) 1 'U~1.:1 , 
~qJ~n~ruvi1.:~1 .n1tJ1'U~'U~ ~1LiJ'Un11 ~~.:~1:W1~ne:~~.:~i1~ 
1 r1 1 .:~ n 1 1 1 Vi eJ ~1 'U ?I .n 1 -w ~ 1 ~flfl~eJ1fl11~~ 

..: cv 

lJeJ-:1 b VI'U~~ b "\l'U 

• ~11"\l?feJU?f.fl1'W lr11 .:J?f-r1.:1?11~ • ~ 11 "\1 ?I eJ'U .fl1 tJ 1 'U 'U~ b 1 W?f 1 ~ 

11t1J1 ~'U t:..~t!-:~1:W1Vffl1vtJbb~n 11t1tl1 bb~~LJ~nru1~tJ1eJ'U?f1~ 
Vl~eJ1eJtJ~16lilJ t~tJ 1 Vt?11~11t1J1 11 tJJ 1yY.:JVIl1 ~ Vl1 ncwLJ ?f.n 1-w 

vt11 'U?I.n1-w~e:~~L?Illv "1 ~11 t1 J 1 bb~ ~ e:~ u n 1 ru vi1.:~ 61 
'IJ 'IJ , I 

• ~11"\l?feJ'U11.:11~'1J1 t1J1~'U1 v;n e:~ ~1 'U" fn-w1:W?!l1 'lJ 1 ru ~1 1 ~ 
'IJ 'IJ , 

e.htl~ bb ~.:Jbb 1-:JeJtJL 'U?f.fl1'W~ bb~~ b ~hJ Vl1 tJ 1 Vf1 'IJ sd eJ lJ bb 6lf lJ VI~ eJ 
'IJ 

1:Wfltl1t;l'Ue:~eJn"\11n11-:J 'IJ~uth.:~Yi'uVi 
• ~11"\l?feJ'UU1 tJ'UeJnfl11lJ~n~e:~.:~ 

?11~11 tJtl11 VleJ~1 'U?f.fl1'W~ bb~~ 
'IJ 

?11l111t:1lJeJ.:Jb ~'U 1~eJ~1-:Ji'~b "\l'U 

, 

• Vln1'U , 

n ' W/l{ u1MVl f) -~\1 UnJ'lJvl U!J!I(!!Vl ,.;,n~ 
blJ~1tl'U 2557 -----------------

Pro-En 
r..chnologi&J .• ltd. 

blJ~1tl'U 2557 

0 - 0 f17~'iiTU1'lJ 108 I 131 wi.h 
2SL..t ~p~ 

('U1E.Ii5''Utlfl1 ~'U~'lh~b?f~:O) 
«S 

( 'U1tJC'l'JtJ'Uvl 5b 'Uf'!b~"li?f'UVI1) , 
e!~1'U1illfl11~-:lbb1~~eJlJ/U~,;'VI u~,;'VI hh bB'U bVIfl1'W1~~ ~1n~ 'IJ .., 

fl11lJfl11e!ileJ'1'U1"U/U~,;'VI ~bd~ bbfl1'U~ bbtl?fb?IVI ~1n~ 
'IJ 



9. bfl'l-!iiit~1-!ILLii=t~fl1111tlav~li'£J 

'U~L1Wiit'l~'i1£JJ1 (~v) 
• ~';i1~~eJ'UV!~eJ~1'rJ/LL6N~·-.h\IL~ 

I t.f 
q Q.l ""' I 0 

bow tJ \I'W e1 'V11 'U ';j n ru ~';i~11 tJ 'U 1 

L~eJt~:weJ\IL~'U1~~~L~'U t"Un';iru 

~ijn1';iLtJ~t~~';i~L'UL1~1 
.c!l 

fl~1\lfi'U 

I V .c!l ""' V 

• ~';i1~~el'Uel1\1~1\I:Wel 'U';iL'JUI~1\I 
t.f I 

Q.l I I 0 .<C::Ii iJ i.l 

~1flel'U~\I~';i~11tl'U1 Vl~1\lb'VI1 

~el\ILU~tl'UL~el~1 ~Lrl'U~\I~el\1 
I ~ 

col .c!l ..: v 0 .... 

'VI11\IVI';ielbfl'U';iel\IL'VI1 ~1V!';i'U 

m i'U~fl1';i 1 ~eltJL 'U~.fl1'W~L~:WB 
~ ~ 

• ~ ';i 1 ~ ~ eJ 'U U 1 tJ LL ~ ~ \1 ~ el tJ fl U~ 
a1VI-ru~~:W1L~'U~fl1';i~~ 1 it 'U 

~ v 

'U~L 1 ru~';i~11 tJtJ1L ~:WeJ\1 L ~'U 

~~b~'U LL~~eltJL 'U~.fl1'W~L~:Wel 
~ 

• ~ LL~ -rn~1 bL~ ~'Vi1 fi11:W~~el 1 ~ 
~ 

~e1-:1J1 LL~ ~~el\1~1:WL 'U'U~ L 1 ru 

~';i~l1tJJ1L ~~~el1~el~L~:WB 

b:W~1tJ'W 2557 ---------------~.:jgj:..¥U 
('W1EJrr:n1'W'vl ob'Wf'l!b~~f:I'W'VI';i) 

~ 

n111lf111~ile51'u1"il/u~~'VI ~n~ bbn1u~ bbfl?fbf:I'VI "il1n~ 
'1.1 

~1'l1-!i~ 4 (~v) 

Pro-En 
rechnologie•~ Ltd. L11~11l'U 2557 ~- 9~~'il1'U1'U 109 I 131 111\h 

(u1vliuvn1 ~u~h.h~b?t~jl) 

~i1u1run11~\lbb1~~fl:w/u~~'VI u~~'VI hh v~u b'VIfl1u1~v "il1n~ 
'1.1 "' 



10. ~1'Ufl1111tliiulflnvbbft~ 
u 

vU~b~~~1nn1~~11u1 
~ ~ 

~1~1-3~ 4 (~B) 

• t91~1';JaeJ~~un~ru~1tJ~it9lu~~~1 1· t91~1';JaeJu.n1t~1'Wu~L1rua~~11tJ'i1 
a~~11t.1t11 L~'U 1~11~1tJ~it91 vi1-:~~ LL~~u~L1ruLt1ltJ~eJua~~11t~t11 

~ 

~l"l 1~~1tJ~it91 u~~~t11'lJ~l.l 
q ~ 

l"lt11U1~1VIB~1'Wa.n1l"l~l"l~B111i 
~ 

\11'1..1 1~t9J~f){1lb'J~111 

• t91~1';JaeJuthtJUe:lf1fl11lJ~f1~eJ\Ia~~ 

l1t.IJ11'\XeJ~1 'Ua.f11l"l~LL~~a1lJ1~t:1 
~ 

l.le:l\lb~'W1~B~1\I~t11L~'W 

v v 

Vl\IV!lJ t11 Vl1 f1l"lU a.n1l"la~~-;h t.ltJ1 

LL ~ ~ eJ U f1 ~ ru ~ 1 \1 61 eJ ~1 'W a .f11l"l1lJ 
q I ~ 

a lJ U ~ ru ~ 1 ~ t1l L ~ tJ Vl1 tJ 1'\X~ U 
~ q 

sdeJlJ LL SZflJVI~eJU ~U'U ~ \IVl'WVl 
q 

• t91~1';JaeJUf11~~\l~eJb-cil1V!U1~U~~~1 • u 'W Vi f1 f11 ~ ~ \1 L 1 ~ 1 L ~ 1 f) f) f1 ~f) \1 

a~~ 11 t.1 J 1 t9l ~ eJ t11 L 1 ~ 1 ~ L tJ t11 L-cil1V!U1~U~~~1a~~11tJJ1 V11nlll 

1 Vlu~n1~ ih -cil1V!U1~~l1fl1111~ b~t.l1 nu n1~ 
v ~ 

~1t.l~lt9lfi'W';JlJtJ11~ 1'\XV1t.lt11U~f11~ 
V I 

q 

a~~11tJU1~1fl~11 

• 'VIf1l'W 
q 

• 'VIf1l'W 
q 

UJ,.1U1J 2557 n · ~ ~ llmu~LL!llllll'll ~.n~ Pro-En 
Technologies .. Ltd. 

LlJ~1tJ'U 2557 

U~Uflfl~f)1fl1~~(11 
q q 

Vl~eJL-cil1~eJ\I Lfl~\lf11~ 

(u~,;''VI ~ n~ LLn~'W~ 

LLeJaLa'VI ~1tlt11) 1 '1..1~1\1 

~iT -:~1l11~ n f)~ -:~iJ ~ 
Uflfl~e:l1fl1~~t11 

q q 

U~Uflfl~f)1fl1~~(11 
q q 

Vl~eJL-cil1~eJ\ILfl~\lf11~ 

(u~,;''VI ~ n~ LLn~'W~ 

LLeJaLa'VI ~1tlt11) 1 '1..1~1\1 

~iT -:~1l11~ n f)~ -:~u ~ 

r( Q,.l o 

~ ~/~'il11J11J 110 I 131 'lllih 

('U1t.rt:11U'Uvl Db'Uf!!L~~?f'U'VI~) 
q 

n11lJn11~3JeJ1'U1\I/U~~'VI &1nt;t LLn1'U~ LLe:l?IL?f'VI "\J1n~ 
~ 

('U1t.rG'Ut.rn-s ~'U~th~L?f~~) 

~i1'W1run1-s~.:~LL1~~e:JlJ/tJ~~'VI u~~'VI1th L~'U L'VIflL'ULt;t~ "\J1n~ 
~ "' 



11. flW.n1cwti1L'Ufl-;;::11a'U1 , 
• 'lJ~lJ1tufl~e:J1'WB?t1::fl-:JLV!~e:l 

(Free Clarine) 

• tJ~lJ1ru lfl~'V'Je:J{uvY-:~V!lJ~ 
(Total Coliform Bacteria) 

• 'lJ~lJ1tufJfle:J~ lfl~'V'Je:J{lJ 

(Fecal Coliform Bacteria) 

• "il~'W'V11c1V!~e:Jv11u-:~:ff"il~'W'V11c1~vi11 ~di~ , , 
t 1fl 1~LLn Escherichia coli, 

Staphylococcus aureus 

LL~:: Pseudomonas aeruginosa 

l911';;1'1Vi 4 (~eJ) 

• ~1T'\l'J~fltufl1'V'fU1i11tllU?t1::l1tltJ1 1• 'Vlf1l'W l'W~:: 21 iJ~hJflfl~e:l1fl11~~ , , , , 
-;j'1tJ'J'W1'JlJ 2 "\1~ fl~-:1 V!~e:JL-.il1~e:l-:Jlfl1-:lf111 , 

• ~11"\Jl~fltui11~tl1i11t11'W?t1::11tltl1 I· 'Vlf1 1 L~e:l'W , , 
-;j1'W'J'W1'JlJ 2 "\)~ , 

(U~~'Vl ~ L'J~ LLf11'Wt9l 

LLe:l?fL?f'Vl -;j'1f1~) 1 'W~'J-:1 

~5-:~ll-ll~ne:J~-:~iJ~ 

iJ~'Uflfl~e:l1fl11~~ , , 
V!~e:lb~1~e:l-:Jlfl1-:Jf111 

('U~,;'Vl ~ L'J~ LLf11'Wt9l 

LLe:l?fL?f'Vl -;j'1f1~) 1 'W~'J'I 

~ 5 '11l-i1 ~ n f)~'~ iJ ~ 
Uflfl~e:l1fl11~~ , , 

.r::::.c::f C::: Q.l I 

l-1:W1CJ L 1-11'1: 1lifl11Lfl'UI'l1e:J CJ1\If1Wil . . mL~~I'l1T'ili'~LU'U1tll'l1:U Standard Method 

LlJ~1tl'U 2557 
n sr~~.< 

('U1tlrr:l'U'Uvl 5L'Uf'IL~~"''U'Vl1) , 
fl11:Wfl11~i1eJ'1'U1~/U~ti'Vl ~L'J~ Lbfl1'U~ LL€l"'L"''Vl ,]'1f1~ 

'IJ 

Pro-En 
rOlChnologiBJ .. Ltd. 

L:W~1tl'U 2557 

·"""'-

kc ~,)'1tJ1'U 111 I 131 V1'IJ1 

}l 

('U1tJG'Utlfl1 ~'U~th~L"'~Ji) 
~,j1'U1UJfl11~-:ILL1~~€llJ/U~ti'Vl U~ti'Vl beth L~'U L'Vlfl1'W1~~ ,)1f1~ 
'IJ .... 



'' 
66738ll 667400 

667380 667400 

a'Yan,;ru 
+- ~~u'V11~1a'm'llm;h~~um"'1~m, 

~ ~u'V11~1fl1J11'1jnililmnn~um"'Hm1 

.. .. ... ~f'l'V11~11tl~IIU1vtil1~1J1!J1hff11'11111~ll'i1~0illl~1~ 

• 0~'11!1~ 

• ti!l~n'l'l~!lll!;l~LLn1~fi'n'll!l~tl~viil1~1J1ml11l1511tu~ 
, r 

'Vlil1~1J1!JU11l15111U~ 

- Uil\hU!;l1l,i11L~'\l~tl 

('Ul!JinU'UVi 5L'U!'IL~'II~'U'V11) 

n1111n11~iiti1u1\l/u~,;''Vl ~n11 11mulii LLEll1Ll1'Vl 1hn~ 

.. 
c:=J -.. 
[[E) 

c:=J 

• r 
Mil~U1 

667410 

667410 

Pro-En 
•ochnologl••· Ltd. 

lll1!11!J'U 2557 

667440 

667440 

C=:J ~Ut'I1~1'11JU11'11J 

c::::> ,1'u~·i1~ii1Mi1J'\lilfl1!loff11'1111 
Li'lmkill~riilll~1~ 

3.1111l'i1ih'IJ 1: 500 
10 

MeterS 

20 

W1iH~1U1U ....• 112/131... .. Mii1 

(U1!JO'U!lm ~u~>hhtLl1~Ji) 

~,j1'U1 '1J n11~~LI1!;li\'<JIJ/\J~,;''Vl u~,;''Vlhh Lilu L'V!FlLULi11i ~1n!;l 



6457100 

"' "' < iltyiln~ru 

() 

• A. 

* .. 
CJ 
D 

6457100 667300 

amu~.i1~'l\J~L'lNLfl'Hn1'i 
~fiPI'i'l~1fi,Nil1'Vlil1n1f1 
'jPIPI'i'l~1'1il'iZfi\JLflfJ~ 

'!PIPI'i'l~1'1ilfl'l1~iuaztViEJ'IJ 

u'it'lN~~~ Lfl 'i~n1'i 

CI'IJ'IJU.ilZ'ililfJ 

I 

6457400 6457!!00 667600 6457700 

~1PI'i1fh'IJ 1:5,000 

~ 
0 50 100 200 

Meters 

vilJ1 :~11lUU11~~1nfl1Yith !Jiil111iiVlJ GOOGLE EARTH,2010 

fu~!l~liTU111 .. .. . 113/131. .... MU1 

UJ't'J1VII 2557 n' U'fl"'l"'Yl ~1~VII25~!:o'i!7tf2 ~- C)--Q/' 
------------------------~~~~~~~·.. -----------------~---f~-------------

(\J1!Jt111l'\JVi 51\JI'IIi1l'IJ~IIYI~} (\J1VO\J!Jm ~\JIJith~ ll'I~Ji} 

m~ll n1~€iiti11J1'il/u1,;'YJ ~1111 un~111li Ulll'lll'IY11i1nl1l €'1i11111l!n1~~~u111lillllJ/u~,;'YI u~,;'YI hh ~~~~ IYJR1111a1i li1n111 



-~U'ot1 t'J1J 2557 v • · · "" 

(1J1t'Jil11JUVi 5~1JI'I ~~'!1~1JVI~) 

m~Un1~~ihi11J1ii/1J~~VI ~~1<1 u.mul>'i U.!Jll~llVIIJ~VI ~ ~1fl Lln1U~ U'!J~L~Vl ~1n~ 

~- - U:::.-------t:-
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I N 
l w 
I · 
1$ 
I 
I 
II 
I 
I 

I 
I 

I 
I 
I 

I 
I 
I ., .. -

~U'ot1t'J1J 25 

Pro-En (u1vG'uvm ~ulllth:a<~~Jil 
5.37 --~· 

~t1o··--··· \ '•""""'~'it'~t1Jn1~~~~~1~<1'vu/u~~VI hh ~BU ~VII'ILULn1i ll1n~ 
59.36 

64.28 

illmnh~ ~!li v~ 'i~ 2 'liu 

N\JlJ~L1m 
SCAI..E 1: 125 

at1~ 3 w-~u~L1ru11'1 ·Hm'i 

~ 

~ 

!::j 
::.., ,.... 

1'u~v~ll1u1u 114/131 ...,,J, 

ullfl'l tlln~ ~n.uoi uu~L'lf\'1 ,;,n~ 

ARbay 
UtdVl"'illfnul11, rt. 
oW:IayCO~Uml'l!d 

»<-'U•"""""',.u; _ __, ,... 

......... ""'-'""' 

lt• f--11-~ 
ISs....•~ -,....__ 
~~· ..... It:»~ 
T4AUMI>"' 

!.:!!.~ 

-~• u'W»&nML'ImltJloii Ln.:=i;~•hil'l 

'~ ::E==;:E~~~·'m 
v ~~~;;~~~~~ 

[ftiiiTRj[®;j~ 
Ml'l1 lEC'Hl•OJC'AL cml'(;l.D_TA..."'T CO.,L TD. 

~ ... .......... .., .......... _, .... ___ ,O<X. __ 

n::. ·~f.ox :•,_~~..,...-

TECTO NIX 
LANDSCA.P[ T!CTONIX UWITED(l'HN LANO) 

212/1 7 .....,_..,,,., _ Sal 2 Rood,Sa._l .......... p , 
Thowlwco+l'ono , BG"O icok 10170 Thallar,.f 
Tn. 1 0 2 44•-~a-• ,.AX :O:l 4 4 · - 00:J7 
£-rnal l ' 1n f o e land • oop• t • Dt onbc.oorn 

..... ..,.w 
~ ...... 
•·•fill ~ ..... 

........ _ ~-Ail· 

-~· .... :J. ..... i 
hlf• 11M.n."'l1nooool 

"""""'"""'"'"" ... &.;•'I• 

1• t (la o! 

~lf{arJ o1Nl"11 

d .. .,. ... 

:J..-..t olno~~•"' 

·-"~-.'~• .u.... ., ..... 

w~ 

~ ....... ,. ..... ,.,. 

="'--

I . ..,. __ ,.,..,......,... ,._,""""' 01 _ 01',.. 
-.....r•_......,..,.,......,.._~••toCTn .. ...,_,_.,.,......,,..m<IOO'I'Iv. ... ::> "•=--,. '"'..,. "'"''_-..,... ____ , 
---...fo ....... _ 

D'Memoria Phaholyothin 8 

-~··Z~R••o<.h .... , .... 

Jtl~t1N 

lw.EJ,'NMSION: .. ~ 
., ...... ,~.....,..... ... -I Mbo, I WlitU 

A 
1.01 

., 
"""" 



LlJ~lV\J 2557 n ·~ 

"' w 

$ 

(\J1vm1!ul'i l!L\JI'IL~'II'l\J'111) • _ 

m1lJm1~il1i1\J1ii/'U~,;'II ~L1n LLmu~ LLmmm \i1fiW~'II 
5.37 

------+--=------------~-
' i \ 59.36 

- - - - ------

,--
1 _ __ _ _ _ _ _ _ __ l 

8.40 

\ \ . 

\ i 
\ i 
i ; 
i I 

i\ q 
,j 

- -·;-..:·.=-..:·.:_-_:~_:~_:::::i t 
I I 

i II 

~-~--~--- I \ 
~ ~ - - ~· - . ·. I \1 ~·:>m~~ < >=--= ' ~ \ s '\ 

'---- l I 

"' ~ 
~t ~ 
<- 2J .... ~ 
. "' .., "" w ~ 

~@ 
~"' 
~ 00 
~~ 
S> 21 
... _j 

"' 

I I 

/~_1 I ~ d 7 15! 1:.... 
E \ .... I .._. 

Y7>' ( ( ( M~~- ----- ~ - I ; ; ; :X - '777/ I I 

I 1 

I I 
I ~ I I'" 

j_j I 

! I I 

- -----\·-- \. 
- ~------- 1 -·-- --·rm-- -- ---

--------------

il'll!il'n,.nl 

~ 
~ 

>'lu>'lo1•1run•~u 

~·h>J - ii1A11i1Qi11A't1 LLAt: ii1A"''1ilrJi11iftlnlJ Gii:hlil~ir.l'\J.h.fDtJni1 30 lu 100 chu 
~oo>'lu>'l.l'uto.fuM!Io>'lu1n>'i~•~•••1•, 
- tfu~~lJ = 11638.00 ~,n .. mJW\1 
- ~U\"'i il1 A11lJnA~1J = 1,102.00 ~1T1.JUJA1' 
- ~i1o3 = 536.00 GllnllLl.IR'f = 32.72% 

oAu~ill A1t1JnARlJ 

53.325 

64.28 

LliU1il1J]~il1A11 - il1A11i'ihJ!JA'T\f9i~RR1!il10lt:IJTl'tlJ\l.illlni1 l /8 tlii.JUill1il1J'!tJ 

- LiiU1i11Jpjil1A"'" = 157.30 UJGI1 

- 1/8 1Jili)LilfU1il\J]'lJ = 19.66 Llllilf 

- U.U1illAU,hUlJn:iJAa"1fi11CUt = 19.70 UJ~'f > 1/8llih1Ui"u'fil1J!t.l 

~ 

~ 1 : 125 

~ \llJ~L 1illLLi'l61\l L~'U'iillJtU LL<l t\1111\1~ il\1 illl'll'i 

SCALE 

'itJ~ 4 11~LLa9l~~'U~·;h~ uat~'U~il1fl1'itlnfla2J~'U'Ilil~ Lfl'i~n1'i 
'i''U1!J~\i1\J1\J 115/131 ,,j'l 

ll11l'VI ~lla lln>lUO lla~L'JJVI ~11\'~ 

ARbay 
u'ltlt!Uiitl'fltJd~lM 

AR,b,y(DifiPo)I1Yllmls:t 

--..... ......_ ... _......,.., .. .. 
,,._........., __ ....... 
==--.::.n:::::-~-(OIDMII• 

·-~~».--· ---
~

,. u'hj" ilvMlfnlf'llul•ii•ee&4'liiA 
, , INfltf. TEa-tNOt.OCY SUVJC( CO.,LTO. 

• 

-wt••-<¥11..-fn'"l 

.. ..-.-----· ,,_,.,,,...,.,,_, , ...... " 
~-=-=·~~-

IIVKTRI~~ 
MJTlt TECHNICALeot."SULTA.~CO.,LID. 

TECTO NIX 
I.ANOSCAP[ TtCTOHIX Utr.lln::o(THAilAHO) 

ZU/17 l'h~ w 2 fl.o..t.S•l.tto ......... 

iti."~IO'zat.t':'~:;~\kok ~14~1 ?o~ ~~~~ 
E-rncol l • lnfoO iond•ocopet. .. tonl• . .. orn 

D'Memoria Phaholyothin 8 

Jt~~llf'II.WIIfi~ IJI U'IiluplWI~i'l-JtiD~D')fl'lf 

A 
1.01.2 



I 
I 

I 
I 

7.93 

UJ'\:11~1J 2557 ' ' V • • 'lTI ~ Q---o/ 

I 
I 

I 
I 

I 

~ 

~ 
T 

(Ul~muuVi 511Jf'II~'!!~1JYI~) 

n~~)Jfll~~lhi11Jl<J/U%YI ~1111 u.mufl U.<l~I~YI ,j1fi'111 

I 

I 
I 

I 

Ll 
1 

u - ~I -(1J1~51J~m <!1J111 u~~~~~!) 

~'li1U11\Jfll~~~U.1111o\'<J)J/U~-JYI1U~ 1~1J IYIF111Jl<l1i ,j1fi'111 

III II I "" I I l l l?w:IW!VIM-II!!I!I~V-MMIIHII!!;I~III. V-MMIII~IIII!!;B"Uo1-l-liiii V-MIIAI.IIV_._"" ll l l?w:ll l l 

~ III II ~ II II rid lf&WIINJii !11!V2:11 r&ff21i%11i l:m~ r&m!NJii li:ll!l~ r&f!Al%1iiiW ~li l rid lll 

1 111 ! 111 1111111111-ll~llllrlll !l l l ll 
• • • i • ' ' ~ ... ". ~ , " ' ~ ... ' " ' ...... ' ... " ' ~ ... "' ' ... " ' '- ' ... " ' .. ' .. 

~ 
~ 
ill 
"' n:.S'miuJuill7 .,._17.25 J.. 

::! 

ill 
"' mfuift~.fui'i 3 +5.85 $ 
ill 
"' 
8 
..; 

LLlJlJ Uiif lil\lfl'l1lJ ig\1 il1 fll'HL<l t 'it £J t fl il £J't'U :nn fi'U'ULLOl t LL '\I'lL 'IJ lilvj !l'i'U'lJil\1 "ifl'i\1 n1'i 

lnttnllh\1 1 :125 

,d ~ ..... , 
u J'VI :> U'U'UU'il~~fl'l111~~'!JiNeJ1fl1'l' U'i1::1::!J::fltl!J'i'U'il10LL'I.I'lL'!J91\'Ifl'l.l 

~U~El~,j1u1u 116/131 ~o~u1 

u~ll'l'l ~L1G un-nal LLilAl'ill'l ~111'~ 

ARbay 
lJbhll.l"!fl\Ji:iYI'III 
NIJJ<Iy(IJI1l)anylinbrd 

---...... _ ... 
--~ 

g-~-r-== 

... ~. u'hj.,. h'lhfaMluT•ii ,..,.•"• 't1MI 

~ ~"'!=-~ co .. un. 
~ ------~· V l..-..t•••,.-1,.....,a"' '"' 

==~~o-1 

/MITRI/@IJj~ 
~Un TU'Hl•II£'/d. CON::ULTA.VTC'O.,I.TD. 

.................. _:..O.fKa>(.k_,..,.. __ 
nil .. ,._ .. ,,..;·-·--....--

TECTO N I X 
LAHDSCAPE TE:CTOHIX UWil"m(ntAILAHD) 

222./1'7 "'""""'-~ s-~ 2 ...... wllth--.. 1A .. ':"'o2•tz:;~-:l.\ ...... ~:X,?o~ n":!!:,~ 
It - mall 1 lnfoeland•oap .... otonl•.oo,... 

_,.., 

""""' ,, ... '"' 
M.o[•f- u........ -.I:MJ I /.l!r) \.h.l ..... ,, ,.,.....,,.,-;t 
111,. fl..., ..... 

RECI"RRCAl9«01J&RS: """ ... _ 
,e...., - ....... 

NK.-JCAL.DriQI<&IIS: 

f lldll ~-~lfll 

.... -.,. 

.,.. 

--

~-· -•""II• ;-;.---

~ -- .... _.. .. _ ............... --··-_,·----·-·· _______ ,__ ... _ ,., _______ ..., 
~-

D'Memoria Phaholyothin B 

..... u ........ ,.,..,. .......... 

U.lJl/UIIIfl>lfll'niJ~>ID1iJI1fU~t:U~niUfU 

~1ntl\I\ILUII::I.IUlL11fl~lvt1111)1MM"tf 

L I UNU~:,.....__.,.._...., I MIIOJ 

ru.,..r. 
~ 

A 
2.04 

, ... 
--~ 



~--;it:-'~' ~~:.:r~~r·:.w:; :;~ -:. '"r~'i:?~!?' ~J/]b 

-~~~~YI!J;-=~$!ff~l·~ :.~~r":t ~:~: ::.:::.:·:c;.{j!j 
ff£h\y~ ~8" - 1\i~~~~-~~1~ 
fBl :·, . -i>• .. • ~ ,t.:.:~~h1[!Jik 

LlJ"ei1V1J 2557 n . ---:---~--_j ~~ LlJ"ei1V1J 2 

Pro-Eo (1J1mi'1Jvm ~1Jiliti~~L~~Iil 
rodmo/Gfll••· .Uil , ,., 

~oU11J1tytmii~LL1~li'!l1J/U~~\'l Ltl~ L~lJ L\'IFIL1JL111i li1n~ 

0 0 0 0 

(1J1V!l11J1JVi llL1JI'IL~'Ilil1J\'l~) 

nmJn1~~iJii11J111/U~~\'l ~L111 LLmlJ!fi LL!l~L~\'1 ~iii L~ll unru!ll' LL'!l!ILI'l'Vl ~1tl~ 

~d 8 0) 0@ e:-v 

' ! ! I I I I ! ! I i · ' ' ! ! ! I 

I I 
· . 1 I I I 1 5 oo 1 · , , I I , , , , ! : . ' t 6oo I 500 , 

II j j I ! I ! II II !j ~ 
?A 'II' I ' I ! I I : i i ! ! ' J- "----· y I - _J ------ - ' - -+~~~~~!')1\_~!-~--=~--~·----=--- -.=-:--~---~~;~==~~=~~t~--= 'F =ill J - '-==~~=~~=--~,=~~=~ -~- ~~ ----·-- =r , 1 l , 1 1 r ~ . 1: :1 

I :~·;;; 0 i 0 " oio 

L~~ 
~ 

ol"o.fytfu>'ll 

~ 

~ . . .. u .r .. :: ' 
l uVI 6 eJ~'l ::\J\J~'l1~'lLLil::'l'l\JVI~"ilfl'lCl'!f\.l il1~ 

-iu~!l~li1 1J11J 117/131 1-1u1 

u~ll'Vl ai L1~ un>uif LLilm'llVl ~111'~ 

.::...'"=':.':. ........... .... 

ARbay ··-........ - ...... g:f:=-
uttln~;:n1'nni' ~W 

AAbay CllmP6'lY l.irnbd 

/&~ \1~1'18\ll'hf~t'IA111laii\1111flafwlA 

~ ~J!...~ ... ~co..uu. 
~ ~-~---­v ,..,.;..,. ,mn••m-•OoltJOIIliJ 

=~!=-·~ ... ..., 
~rrR]I@lf@~j 

MlTll TECHNICAL CONSUL TM'T CO.,LTD. 

LULo.l''ltD,~ ............ .... - ... ............ -

111 : t-lllHO-..:f.u; .-. ~·--....a-

TECTO NIX 
I..ANDSCAP£ -nCTOtiX UWITED(Ttwl.AHD) 

22.2,/17 "'~Sell z ........ ~·-'"· 
~La':"l~ott~;-~~"a'!\kok ~:ft.1 ?o~ !:;"~C: 
E - .... all 1 lnfoOiand•o ap•t eotonl• • ., .,.,... 

.......... 

'"'~ 

ll.KT1W:AI.EIG/EaS: 

,,,-.~ ~a')ll ,_, ....... 
loiECIWCCotlt.tl'fQI<££ItS: 

t.lklilllt' -
,.,._.llflall_ 
1111\liut 

1ll'lll111~ 

.. ______ _....,. ____ .. "' 

"' 

==--

_ .... _....,'11 ______ 11 _ _ _ 

--~--.. _.. ..... _,.If __ 
~ ......... 'E.U----~. """""-----

D'Memoria Phaholyothin 8 

.rnfri'mi 1 

-
' 1~[1-

A 
; 1: I 1 1.03 

·~ ....... 



~ 

LlJ~1~\J 2557 n. ~ LlJ~1~\J 
~~ [I 1~ 

Pro-En (u1mYu~m iiu~tJ~~Li113j) 
'"'"-'"-""" "' • -. 1·' • t 1 ~ •• ~'ti1\J11jjn1~~~LL1(;l<l1J1J/U~~VI u~ L1J\J LV\Fl \J <l~ 'J1n(;l 

(\J1~ll1lJ\JVi 5L\JI'I L(;l'ti~\JVI~) u1~Vl ~;'l~ LLn1U~ LL'!ll'il!'lVI 

m~1Jm~~ii<i1u1•/u%'VJ ~na LLmu!A LL1li1Li1VI ,j1ti'(;j 

CQ ??fP cp y -~~~CQ cp - ~--~· ----~ § 
I I I I I I I 

, ! ! I ! ! ! 
! ! ! i ! ! ! 
! ! ! i ! ! ! I 

· I I I ' I I I ---'----------+-----·---~ I , . , . I . . - ·--------....-- -- · , I , 

u~ll'"' ~n .. ~n•uii' ~•<~L'!J\'1 ,;,n~ 

ARbay 
llltlul•llflud<iW 
ARbayCon~Urol!d 

___ 61 __ .... 

-~· ... ____ oo.Mof 

tft;.Ju.~ 

;;&-· tJ1 1i't~ Ov.,hf &t~fllvlaG 1nft• hKI 
• . lff1U, m::MMOI..DCY SDMCE CO.,I..TD . 

• 
-·..,--·Jil"""oCfo'") ..... -..,..~. ____ , ... 
=.=.:.~·~ ... _, 

1-TRI~[{l~ 
MITR TECHNICALCONSULTA..'ITCO.,LID. 

............ ""-~""'~ ... "<GG;CCIl ~)l,nwt.I.'C> 

.... ,.,. .... ...: ,..., ·--I I I __ L ______ -1-- - ----i -- -t--- --~ --- - - I I I 11~·t'""'"''"'"~·'"' · \ 
____ , _______ JI-'--1 ------ '1 '1 ' '1 '1 i 1' , · TECTO N I X 

I --- ! I I ' . .- 1 I I I I I ufu~n'.lLatill,lLU'l~uiu 1 I l ~ ~----- Ff - - I LANDSCAPE TtCTONIX UWrTm(THAil.AHD) 

t ·2 90 I I ~ I ThCIWiwattCifta.•angkok 1 0 170 Tha\IQ"d ~ hMuu•• \ I I I r· ~ ZU/"'h_ ........ ~ ........... . 
1 • •• 1 / ! '- 0 TU r en ~•~s-• r.u: =oz 44e-ooS7 

r·\ ' I "-·J~oo"· l _..fM - ~ - 11"•::~9----L ~ . • -..'::::'... --- _;: - .h-,;_;~;J" - -- - •-moU ' '"'·• ••n••••• .. ••••n<x ... m 

lr~'w...J _ ____ .. _. __ . . ~ l _1 t-L, ___ 'I' -- --- -.-J-: -tt\-\-\\-\--\\ ,-\\""(\\-\' _ __ 0,35" _ >.w , , _ 1 ---

\.J II \ ~: 1'', ./' I •'"1" / In \ Sir-01 ~ \ lfiNll ~~ -., ·;· ·,~ - \\\\\\ ).,\i~&i1l\ \ \ \ .n 

'\ ~;,;. ' ··.':;<__- I i!IF'f:~ !=+=: ___ ~ 6'.'~"'' 1 ~~~· •• ••• I ,-/ 1 ~\\\\\\~~ ~~!.,~' ~"\ r ., ~-.; 0 ~ , hion "n• M••~" 
I _- .. ,, , ,u , _ ~ s.sq I "\ 1" l"·. ,- .\ · \" \ '\ ''"""l 

,_.,"' ~~~~ I ~ ~~ I l.l"t I ~ ... _: "' I - 'J\ \ \ \'n>ltll \.l,.n O 1 

1•1 1-1- - ·r ~ t:::ef 
1 

f--- ·-. 
1 

t(J!IJ1J~]"'rl!>1r· l!·;;;;;;, - - ----, - ,1 •', /'" f=; ___ i(l .. ••• /./. i./ , I, / ·3.00 fil t , , 
~ ! _ ~- \.1 J~~~ ~· ·1-r-io-1-= . - 1-- /_/, ·-... __ ._ ~ ~~,,~ : • ~ .. rs~J5j ! ~ 

1 1 0 l ---'-'-=- """"; I b 8 I ,- I i ·.. VY I I I I /1 I /V I f,, Jf '••ll"u o 2 • I II "• !ao'' =ffiffi 
- - f-1- >'~··~·· - -"" Af-"-J-~/f ___ fi - -- , >'i, •• , • .n J- . . ·-.VI I I I 1 . 1 I AI I I -29!L_ :-:.· ___- > _ c 
~- I -3.00 l.l"t :l\1 ~'< ~ -3.00 I- - " - ~ - II --~----------- -- -_!: ------------ ------· ~ ~- --~ ~ -= -- I c"' 
- -~ __i- -3 -~ -,L''---r-- - ---.r 5 ' 6 7 : ' I• ...... .. .............. ,o~~--- -.,:: .......... . !. _______ lJ <;-') ~ ' 29 ~••••• \ ~ 

---- 2.4 '·"' 2_40 1 2_4 ~~q <A25" !1.so · 2.1so2s 2.40 .40 o.$~ 2.40 ! 40 ! L21J!l .S~ 1 1 1 oA s 7.40 I -J.oo , • 
•·r ) I I I _j _ _$ 

1
;:. S.OQ 1 ~ 

o • I lr.:.:.=-=e> I I lr--~----,> I I I + :::/ ~ 
1 

L9 1 
1 ~ I 0 Y111nfhml 8 YI1.Jl'lu,.n g I ~ Ll 

• 
1 ~I q · 3.00 .,0 ·3.00 ,0 

1.0 _,______ '- I I t- <}--==---) <..,-__ __ :J <:-I 
: 2.4 ~~;- 2_40 2_4 o I s 2 _~ -;_411 .!b 2.40 2.40 .a 2.40 2.40 .a 2.40 2.40 .a 2.40 2.40 .a 2.40 2.40 .a 2.40 

~---- s 1 9 ....... - n- f--12 t;;,!, 1 . ...1!1. _ ~ _..1.5. __ 16. ~ C-17 ___ jjl._ :m _...19. _ c-2Q_ ~ c-21 _ _22 _ _ ..23._ 
' " ' I •• i ' ' liT ' ' ' ' I ',, / l~ ' ---- - ---t- - 1- r-- - - . "'lolo -

\ ~ i ,1-~~~· ~ , , ~-;~~· ! ~ , ! >i_;~;;n , ~ , ~-~~~n , ! lJ:/ ',·,,_ !s 
.......!\ __ __ --"="'- =cl:c-- --1~.: -=- =-+1---~ +~~ +---~~+~ ---11~ ..;.;;;;;;;;.;- +..;,;;;;;;;;.;-- 1 ~---11, -- --....!...1 

. 1 = ~ -... . ' ,;, ,;, :.+, 1,;, ,;, · ' I . 
- r--- -- r- r. ~-~ ~ :--:--"" - - --~ I -- I I 

L . ' ' ' ' ' ·~- ;__j ' ' I I J __ _ _____ _j_ _____ ___ +--------~------- ~ -------_j---------+--------+-----•-•ol'on,.:~''"""'.u2~-~--------l-r----~-----
l 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 i i i i i i i , I I 

b - ~ - J - t - t --t - ~ - j - ~ -).; - i .. & 
5:':,1 \'..:2 e c£V e 0/ 0 e @@ e @ @) e 

a-:n'futfutfif~U URA-lfnllfU10il'S.fl1(JtUi.A1-ln11" 

tJ
.. ~ J' .. ~ , .. ~ a VI 7 llHUafl~~::\J1.J(l1J1JLLfi::'Vj\JVI~8Iii"Hl'II\J lillii\J 

f ll::. 
... _ 

IIII. )UI 4 

~m M--

0 
i 

~\ 
_../11_~---- ,.,..,....,..~ _I!:MY~ 

D'Memoria Phaholyothin 8 

Q"4dutJvt.UitJ 141;11~\JU"'n1"UII1Ul11tfrlf~fl11" 

~ I ~ 

1 04ECKmiY _ 

~ 

IOIU.wuotr.iNO. 

A 
1.02 

i'u~1J~,j1u1u 118/131 mJ1 



I ' 

1~
~
=
-
-
-
~
~

---
~

--
-
-
-
-



l.lJ1!11VlJ 2557 n . ~ 
(lJ1V~lJVn~ ~lJ~h.J~~ Lll~!) 

m~IJn1~~il1i1lJ1'ii/'U%'VJ ~L1a u.mul'l u.mmm ~1tlfl ~t1\J11\jn1~~~U.1fli1'CJIJ/'U~,;'VI Lth L~\J LVIf11lJ1a1i ~1tlfl 

l I 

59.36 

8.40 

64.28 

\ 
il1m~~i"1~L el tJ ~~~ 2 .ffu 

~"u~nru 
SCALf l : J25 

'fU~ 9 LLUULLtl~~vl1LL'Inj~~~~~tl~~n'IJ!J::'i'UJ ua::'l~.-Jtl(;l'i!lL~U'IJUlJaeJv!J 

~ 

~ 

!:::! ...., 
.... 

~'U~il~~1wu 120/131 V1u1 

u~\'l .:ina ~nruA' ~~R<'IIl'l ,;,n~ 

ARbay 
llbfliLO:: illfLud'.1W 
ARbay company l..lrm!d 

---.. "..__ 
- ..... ,.ar,.., 

Jl. •l- ...... --.. 

)J---~ wa........._ _ _ 
T••111 a.aw 
=~_, 

AI \ll~ ihnhf~1111l\I'Ll8t1'1l'"ia.nft'A 
1'. , ltrtFlllo JICHHOLOGY SDMCI: CO.,lTD • 

• 

-117-Qil~ .. ) 
.. ,- , ... lofto...,._._...._. ,u,. 
t..- <W1)4<ZDioo• • :•u• m s 

Si7~~~ ... -~ 

MJlJl 'JEC'HI'I,' ICALCO:-lSULTANTCO.,LTD. 

u.>.k i\7U> ,--....:,u. _ _ __ ,. _ 

_ , _ _... ,-.J/. ... :00 ____ _._ 

TECTO NIX 
lANDSCAPE TECTONIX UI.41TtD(THAil.AND) 

222/ 17 - ltcl"'o"lhotn Sollll 2 lt-Scllo-oop , 

~a':"'Oza'::;-"'O:~·s~o.Wok F~, ?o~ !:'i~~1~ 
E-mail ' lnfoO iar>docapoto o l o...,,. . .,.,rn 

D'Memoria Phaholyothin 8 

- --""'"1-\olh ....... -. 

rhutn N 



0
0

 

.E
 

.<:: 
0 

i 
>-

! 
0 .<:: 

i 
"' .<:: 
0

.. 
I 

"' 
~ 

't: 
0 E

 
l 

Q
) 

::E 
0 

g I '" 
-~ ~ 
'?

 

~ s ~
 

I !fo:, 
1
-
~
 



co 
c:: 

~ 
'" 

>-
.;;: 

0 
~ 

.<:: 

"' .<:: 
~
 

0.. 
j;; 

"' 
~-

·~
 

5 
E

 
~
 

Q
J 

::;: 
b 

•oS 
)~ 

(Q
l 

-;J
 

c<"l 
-u:;;; 

c;;: 
c;;>• 

-
u
o
~
 

c;:: 
II"' 

(Q
l 

r 
(Q

l 
c;:: 

;;::) 
"
7

 

(Q
l 

II"' 
It: 

-ro; 
lr"" 

-;J 
c;:: 

;;:i 
(Q

l 
(Q

l 
;;:i 

-c;:: 

~ :g I 

~
 

r 
•;:r 

:;; 



L1J1:11!J1J 2557 n .......... 
(1J1!Jtl11J1J..i GL1J!'IL(;J'IJ~1J'VI1) 

n111Jn11~Uci11J1~/u~,;''VI ~L1ll Un11J~ U!llm'I'VI 

• li11A'ul~uu!A'u 8" 

, --
( ': 'VI1~L'li'HJflnfl1~11 
"-~" 

(-- > Lt\'U'V11~n11flVitJVi 

0 cr,mflVl'I,Vlrl).J\'lrl 

atJ~ 12 ~1LL 'VIU~U\J19l'VIffi vl ~9l'S11JYl~LL~::Ltl\JVmn1'HJYl!JYl'VIffi vl1 tla~~9l'S11JYl~'tiel~ 1fl 'l~nT'i 

0 ..... 

~1tln1~(P)1'W'Jlli'VfW'Vl~'J:W~~ 

-N'uffif11Nn1ni'-.1\UJ" 1.638 O?.lJ . 

-Nt.ffintJYU~ fi~~H011(Min . ) 160611.1~. 

·Nu;inJJ'I'IR Yi-ffl1~ 168.30 01.lJ . 

'i'U1D~Ii11J11J 123/131 l-l\J1 

ti~VI anR UO'SUGlllUi'll'lJ'VI -;$1ffG\ 

lMo"..........,.,M_M~­..... _ . ..._ .. ,., 

ARba ··--·-·-· Y ·-·---­--·--~ .... ~ ...... " 
tltW'<t~uo'" t lull't"lRII 

ARbly ~!IV Llded 

~=':' .. "'' 

& v;.-'llinnhfl11ftlutnlil11Di"JJI<i,n. 
/. , llf'RA TECMNOI.OCY SDMC[ CC.,Lll) . 

• 

~••o"--•Oliii'I...C•oUl 
... _... .... __ ,.., ... _,1'»10 

t-: ano..n~-... aU<au 
""'~"""'"' ...... ...,.__t_•.,.o..-1 
--~-,.. , .. .,.<D) •• : OSHC., 

~~-~ 
Ml1'R TECfll\"ICAt. CONSULTA!I.TCO . .LTO. 

TECTO NIX 
L.AN[)SCAPE TECT0N1X LIWIT[D(lMAII..AND) 

222/171"hut!amon*'on So1 2"0GO·Soloiluom< .. op, 

~;'L0 -:" 1;2011:f~o:l'5':\l<ok i.~~~~ !!',a~~o';~ 
1:-onall , lnfaO ia,..<f•cap•• • cfonl,.,co,..... 

D'Memoria Phaholyothin 8 



I \ \ \ \ 
\ 

\ 

\
\
·

~=··' 
··,: 

I 

··-:·=~-IF"'=~
~
~
~
~
~
 

,, 

!\ ,, 

----~-
ti!j

i
~
~
~
~
~
 

~
---------',~?""--= 

/
!

\ 
/ 

: 
/ 

:~ 
/ 

\I 

!\ 
-
-
-
-
-y
-

-~
~

R
I
F
-
-
~
~
 

,, 



L1J~1 EJ1J 2557 n -fS\JJ~ 
(1J1VIl1\J1J~ 1iL1JI'I L~'IJ~1J\'I~) 

m~1Jn1~~jj!i11J1ii/\J~,;'\'I ~L111 LLm1Ji1\ LL1li1Lil\'l 

<::==:::1 <::==:::1 

29 28 27 25 24 23 22 21 19 18 

~ ~ 

<::==:::1 

17 16 15 

0 ~ dQ Q J d .c:J - "' 
:i"""tln1U'I1'W'lru'V'I'W'Vl~'W11U'l LL~~ 'V'I'W'Vl'Vl'Vl1'1Lflr..:Jmr141(;1bVI 

t~~~Nrm ,,GJa r.T.;.J. 

(\IYlfttW'l ;!;,n>~n1f(Min .) G2Q,.,f.:.J . 

l-w~ih~tJ'llJtWiwiktr.l\4: JJ6 .i!9r.1'.;.J 

{..,~;h~tJ'l'Jt.1)'1~ 1rrl~,," 185.95 ,,,;.J 
~~~ih~tJ1~.r,,lY.M~'AlJ~ G72.B-' p;f,;.J. 

NOTE : fi"'u~u''!lU1U'IIfi'l'iihVlu t.ht..i'!llhUIIJ1 l~tJ 1lfl~~.hMan Holebtl8iU'u1'l)JLtJ ulfu~ifh,tn 0 «.:~LL~Iil'li'W~~ L;tJ'lU'Wii1'W 
an"nirN ; iOO 

tl~ 14 ~~~u~iMia ~ :: ~ l'llVi 14 l-l~'Vl'UViaL'!Jfl'lU1L1ru'I1'U~1~'1J<J~Lfl'l"~n1'i 
1u~1J~Ii11J11J 125/ 131 1-1u1 

u~li\'1 llna ""'"" LLmmM ~-

ARbay 
lftlinUil:I~Uxi'~1M 

ARb.,- Ccn~ptnyUnl:ed 

==7.~· ......... _..._ 
_ .. _ICOO 

ToK {ti 'IJ• t .. 
O>MII'I-·U -..... ., 

~ tiiif!ll.,.,h) INJlwllliitn:i'iit • 

~~~~11\!_~CO..LTD . 

· ~~~~~ 
~ 

MrTk Tf.Cifl\lCI\L CONSUL TM'T CO •. I 

TECTONI 
LAHOSCAP[ TtCTONIX UlltlftP(THAIL.AND) 

UZJ'17t'll..,.,.,......\tlo,. S. l 2. A-III .S..)othcom .. o,.. 
Thcow!wo1t•no, 8ang lool< 101 7'0 Thollo.,d 
TEL. • oa .u• --oo.u - • .-... x ooa .c..~.1 -oo :11 
li: - n<>o ll : l nfo Ofon doo apo!-.o i onloc.con. 

D'Memoria Phaholyothi r 



L1J1:11EJ1J2557 n -~ ~--·· 
(1J1EltnU1J~ ~LW'IL~'II'l1Jm) -

m'ilJn1'i~il<i1u1il/u~,;VI ~mt u.mulii U.il<lL<lVI li1n~ 

f------- 82.40 ••. ~ . 

16.89 l'l1 JJ.---tl 123 .00 !ijf.J.J . 

0 ~ dQ Q J dd - !,1 

J'1EJn1'if11'U'HU'W'UYl~L"lJEJ'J LL~:; 'W'UYIYIYI1\lbf1'i\ln1'i'"ll'l1'1-1 
lum,.f.m1T \,6Ja ... u t 

ith!rhW'l ~fl~n1T(l.1in.l 620 ~1 .:.1 

i~~~L;~~tJ\l1.ti(l\ 1-A 336 89 p;f :J. 

i-u~ihitJ'IlJU01~1~{1\1Y. 205 . !l51r.U~ 

{u~ihiitl'l~~,.l\i1'1~~":..~" 627)1.:. "' ~ 

~~LL~t1N1(U~~ L;tl'l1JU"vllf~~1 G) ~d.. ' "' 

'i'tJ'iil~li11J11J 126/131 1-1141 
tl~ 1s ~~~u~iMh.11 Q ~ • • -~ U"lL'Jtl.l'tl'U~1~Vl1'!Jv~lfi "HnTi 

llhl'>'l lh1R <~nruA <IDAL'll>'l ~· 

ARbay 
1!W't~IDII'1'fl111f':(l"-o 

Altl-rCc:mpanyl.ftltcd 

--.. u• -.. ... <ldiC ill 

, ___ .._ 

- ... - w: ... · .... ,0) ... . ... ...... ,." . ..., _,. ......... 

~ 
ulVIIillllh&;nmlvW l'llm""'XI • 

~ IWltl UCHMOLOGT SERVICE CO.,LlO • . _,.., .. .., .. _,..., ....... ~ ... , __ _,_ ......... .__.::! 
'lo'< ... ~ . .. UO<m...,_ , OI»>fiU C!GIS>nD:>crt" .. ____ .:-· -.. ~ .... ,._ 
W. : aDUJlH ... : CI'G<IIIJ 

~ 
MrTR TECI[Jo(fCAl. CONSUL TAl\ I CO.,L 

TECTONI 
LANOSCN't TECTOI'IIX U WO'IEO(THAIL.AI\!0) 

U2/17 l'hu"-""olltoflo S.l 2 11-llll,s.JQth_.,o ... ,., 

~~"710'2cr+t~;~3"~\'"•k ~.~ 1 ~o~ !~.~~o'3~ 
J:-..,..all ' r.,foOland•oap• +• cotonlx, ca"" 

D'Memoria Phaholyothir 



L1J~1EJ\J 2557 n <»~ 
(\J1EJI11U\J~ fiL\JI'ILf;l'!li)\Jm) 

m~1Jm~~jjti11J1v/u~,;'VI ;imt umu~ Llill'!Ll'IVI 'ii1nf;l 

,------- -- -5Nr-lUIU1 (WUfi 31 . 13~UI.) 
-BNr->J:n~nmil (wuii 49.675 •:.>J) 

<:;=:=::J 

29 28 27 23 

-18Nr->J:<J~nrnil (i'iufi 78.2 •:.lJ) 

-8Nr-~: otmn1U {Wuli 51.60 P11.:J) 

c:=C> 

~ 

22 21 20 19 

-5Nr-ilu (wuii 29.00 ••-"l - ----___.J 

L _ ____ -1 Nr-•eu1 (Wuii 3.17 rn:.>t) Ill tl..:!l " 
mt'l'l bb~(?Nt'l~.Jn1t ·~m .. uww 
')W ii:· :_ r . ~~~~ ~ ·; •;!J.t: TH,IJ ~1.1[ ~," Spn~d -J ~:~tl ~E~ • I {• , 

O ! s~bl!!'iagr;!f'(jrlrora LLI'o\11 6.00 '·"' 6 

.l lt'il i r.gtcnlniY;lrtcn!llsLI . ih• 6.00 •.oo 8 I S1 .75,.,,U 

·"') I Svllctcria mai'Op:!n• Jaeq. u:nsnn1~ 6.00 •.oo 34 I 179.fll7oUI 

l OTAl 45 I 265.SSroU.I 

0 tr-:~LL~(;)'lL~~'W rif'W 

ltl~ 16 cj~~u~~Mia'lfi'~uuti~L1ruiu~h~'!Jtl~ 1fl'l~n1'l ~u~t~~ii1u1u 127/1311-lul 

u'"" ~na un>u oi ua Rt'liYI ,;,r\'~ 

ARbay 
u'hift1Dini111U>t111:1111 
AJtbtrc:omp.nrl..lri~ 

.._ .. ...,. ....... u_....,....., 
_ ... _lti"OI 

J:.OI----~ ..,,....,...,__,_..,... 
.,._ ... _IOUII ........... :) .... ~·-·" ••• ,0) ... _1 

~-~ 

~
u1,;'11'fAnML11Rlli1Niln'>i.1ift 

/. • tNfWA Ttaelot.OO'I' SI:IlYICtcti.,LTD • 

• 
....... ., ~--··~t~-•.l>J ___ _..,,.,u-.omoo 
,_ .• ., .. m_., , • .,..,,, 
IU.JSII.Cl'1 .... __.._.( ...... "'1C>\.orl 
___ 10 .. ........ 

w o ~~:~no-ooor;:• .. •u 

I NnW~ 
MlTR TF.CIINICI\L Ct'lf\SUl.TAI\ICO.,.LTD. 

TECTO NIX 

D'Memorra Phaholyothin 8 



31 

LlJ~1fl\J2557 II '~ us. 
(u1am1l'uVi 1iL\Jf'IL~'!!~\J'VI~) 

m~lJn1~~ihi1\J1'il/\J~~" ;in<~ LLmulli LLtlilL!l'VI 1i1r'i'~ 

-1 117Nr-~o'lriL'iim 13• o .so IJ.(69 .78 ~f .IJ ) 

C=C> 

<J=:::::::J <J=:::::::J ~ 

29 28 27 25 24 23 21 20 19 

r-•1\riiiiuo '3" o. 5o IJ .(3.27 •r.IJ) 

( \ cJ'.:JLL~P1'11i:Jrt~LLI'l:::1i:J~fj,~iii'U 
\.~) .,..wu ' >00 

~ 
(u1ali'uam ~ulli'lJ~~Lil~~) 

mll~LL1Iil<i'tilJ/\J~~'VI1'lJ~ LB\J L'VIf'l1u1<~Ei 1i1r'i'~ 

L loltil1UOflU~U (98.1' •:.lJ ) 

178Nr-.,LriL'iim '!• 0.50 IJ.(73.59 •:.IJ) 

!Wln-:1 LL~ ~'111tln11~'WLiJYh.J LL~:;LiJ ~~3-J~'W ' . 
mBct. """-""'- lHo'J /W.IE I Hqrt 'SpmdTCtiM'TITYT RE:VA.lft< 

(Lt .} (l.t.} (.l..%1.} 

D loy~;~ W.i> ll'dil{l.) lle n-.VM. k' lllft l ll llq{1v'lti'Li!lll 

~ Jur.lie;b lrngl i!IWoll ~\riL~tn T ""' T ··" I "" 
r~;,;:;: t;ymcnec:o)l) 'GP. mfuni~\'l! l 0.300.11 01 0.2S l 13.85 

t.l~ 17 ei~ua~~~1LLIIIU~ tta::vfu~t.lan" ~ . • ~ ~ ~ :: ~ u u l11Vj:Uttfl::l1il'ltj:U~\J\J 'H1W'II\Jfi1~"1Jtl~ lfl'Hn1'i ~\mmi1uTU 128/131 l-IU1 

u~lf'VI llna unruof uaRL'lM ~-

ARbay 
lftlr"IDD~Iwl~'~ 
AJ/jJ11fCll111Pinylhlled 

""'~ ....... ......... ..._-= ... __ ...... 
toM[I) l>a l .. ..... ,_ .... 

•

Viiltihnh)ullllvt.irtiJYkJ • 
'- !IDA lEOiNOI.OO'I' SUMCE CO..,l.TO . 

• 

- ...... ...-.41/lf/lk•Go'' •l --N>I-..... .,,_,__oa 
- : AUIOU.I',..,.. : Q!flllll.l 
__,ose•so--~~...., . 

-~IQIC1t­
' ci "CIIfl40JJ1'&1l ' ct'"CIIJ 

[MiTR]M~ 
MITR TECI~tCIIt CONSUL TAft<TCO.,l 

TECTONI 
VJ(OSCAP£ TECTONilC UMIT£P(Ttt41LAHD) 

222/17 ,.t>wtt.moflth•n S.l 2. R..4,Salath..., ... ,. 
Thowlwoiht..,..,9csnglcok 101 ,.0 "rh<OIIandl 
TI:L , oa 44tl -oo.J-• F".u oo2 ""• - oo:n 
£ - rnCIII : rnfoOio.., d scopot.ei<H>I" . co..., 

D'Memoria Phaholyothir 



-70Nr-ti'J1Ln111fl ~· 0.70 IJ.(6.28 ~ur) - ----, 
527Nr-~onmi'itN ~· 0.30 IJ .(32.90 ~1. 1JI)-----, 
-247Nr-.JmU~ l;UO ~· 0.15 >J .(9 .85 ~1 .1J)-----------, 

= 

-187Nr-•otriLiim ~· 0.50 IJ .( 16.89 ~1. 1J) 

.----------------77Nr-'!lonmiiuu ~· 0.50 >J .(4.80 •:.>J) 

,--------------- -75Nr-.Jnnl"'~m '3• 0.15 >J .(3 .00 ~1.1J) 
..------------ --- -112Nr-Yjo~n!~~ '!• 0.40 >J .(10.00 •t.IJ) 

I""' .: c1 
'- ~1 

-63Nr-.JmiloL~m '!• 2.431J.(2.50 •ur) 
,---------- -104Nr-'!lonmnuu t' 0.30 >J.(6.50 •:.>J) 

,------- - -63Nr-.Jmilol;uo '!• 0.15 IJ.(2.50 ~1. 1J) 

.------ - -78Nr-YjO~n!1R IJ" 0.40 IJ .(7.00 " '-'J) 

. -~ ... 
.. ~ -- '.lqpuosu~u(8240•t>J) 

-289Nr-tl'l:Lno\la ~· o.so IJ.(26_00 •:.>J) 

~~+<-~"""' 4 <l:I------311Nr-•otriLiim ~· 0.50 IJ.(28_50 •:.>J) 

1$~--18~-- -60Nr-.Jmuo; ilm '3• 0_50 >J .(2_40 •t.>J) 
l . -72Nr-11Unli1UU ~· 0.30 IJ.(4.50 •t.IJ) 

·~t:.i~djj~f-{1--- -smr-YJMnt!~ i!• o.4o >J.(s.oo ••. IJ, 
.1-' . ·>· -80Nr-"m~• ••m '!• o. 15>J.(2.40 ~1.1J) 

.,., l'i 

'----------- -45Nr-'!o~nl1~ ~· 0.50 >J.(4 .00 •:.IJ) 
-64Nr-11Unl11UU ~· 0.30 IJ .(4 .00 •t.IJ) 

'---------------- - 140Nr-~onmi'iuu ~· 0.50 >J .(B.BO •:.>J) 

-11Nr-•o\riLiluo i!• 0.50 >J.(0 .975 ~t. >J ) --

~---81 Nr-'!•~n!1R ~· 0.50 IJ .(7.30 ~1 . 1J) 

'------102Nr-1onmiiuu 'l• 0.50 >J .(6 .37 •t.>J) 

= 

II 

L~~1VU 2557 n. ~~~v-i ~~t}%r;~:;'5 ,=_:~.:- ~\:{·;~~r~i~. 
~:-_,_,~lfte 'l*~t~[~ 
~W~~~22V::v . ; l· A~!h~:~*;~ 

1?11 n.:~ bb~ !?l.:J ~1 t1 m ~~'W 1irvJ :J..J bb~::: 1ir ~ ~:J..J~'W 
(U1mnuuVi liLUI'IL~'I!~U'm) 

m~~n1~~jjii1U111/U~,;VI ~L1~ LLmU~ LLmmiVI ,j1fi'~ 

w~~"- ~ <}o/ Pro-En (u1vfiuvm ~u~hh::L<~~~l 
r~~•. l'~ , " 

~'ti1U1(\!n1~ii~LL1~afl~/U~,;VI Lth \flU LVIf11ulft~ ,j1ri'~ 

""""' COIJYOH HoWE 

1.JT~VI ~ L'lll Lln~Up\ \1'1JI'H'IiVI ~1n~ D lDy!iaMalrola 

~ A-cnW"~Il~rn ro:::c>O:tc~ 

~ t:I'IOI'tiamleroptoy1k!. 

L .. J Eheftil\mierq3,.,.1n 

Gordi.'!Vo.ltlr.mhoid~ 

D JuS1o;a lr.~og1is 

1\ml t r.u~ Mieme;! lllil 

(;.\ ~~LL~c;J~L~til-JLL~:::L~I"lfll-.I~'U1J'U'1111'11~ 
"-._~ ~.nJt:1{4·m 1100 

~tl~ 18 ei~u~91~~1LL\IIU~ 11U9l~'IJ~ u~::~'IJ~tl~n12i-vj)J LL~ ::l,j'fi~)J~'IJU~L1N~'IJ911111Vl1'Uel~el1fl1~ 

nw NA\IE 

vrG'w'ltn.IIU 

litni!,.L~Il') 

'S1 illl~tno 

'11M~ll\.l 

'1 '- ~tikr. 

~ 11t\l;H1 

ln111w:ii 

' ' 
~ .. Sprn~ OIJM'JJTY R(}.Wt< 

<•.1 (k ) (.6HEA) 

1!2 . .-oF.U J 

O.lS '·"' "' 22.101'.f.IJ 

0.30 0.2S "' 47.00J"oU J 

o ... 0,, "' 20.00V.7.JJ 

o .... 0.30 ,., 3-: ,lOt.UI 

""" 0.30 515 46.31V.1.1J .,. 0.30 "' 32.251·7. » 

28S.95r.7.1J 

~mfl~,j1u1u 129/ 131 ·,n!1 

u~lfl'l ~ l1R lln'IUA llilAl'll\1 ~lri'A 

ARbay 
U'hi"nlorn11uci'4ltfl 
AJI.bey~nvllrrbd 

1: .............. -.-.-c a ... .,. __ ,..._.,._ 
.,_.,._ICI>e -...., 
•• .. t:I <IHl ll:'" 
•• •f"P-IIU 

& u'\li'11Dwlhtrnnlwlaii1'1~ tMifl 
/. , IHfti ll:CHHOI.OCY SI:IMCt CO.,LTD . 

•

........ ............. Q/llo""'' ... ! --... --.. ·--~· 1...- . a U<<m"-" •*' t)OIIU 

Gtlo:'l:'"""'""-·-~ ... '-1 ----· .... ·--.... , .. IDI_ ..... , .... J:I.I 

INBTRI~ 
MTTR TT":CfiXICALCVNSULTAI\ICO.,l.TD. 

TECTO NIX 
L.ANDSC.\Pi TI:CTOHIX UWilED(THALlND) 

2.22./17 ........,.,.,..,,....,s..t2: Aelld,Solatho..,oM I>. 

tt\.0'7102°~:r~:N-.\Icok ~f-1 ?o~ !!':~o1~ 
11:-,...o ll : l ,. f o D I"""docop otoc t onf".ooon 

"""' ....... 

........ ,.. 
Nl•t, 
-;;;J; 

"""'"" 
'f\dm" 

QK'TliCN..o.GioHM: 

nfw uo'-1~ 

.... , ... , , ....... "" 
1~J ilUb! 

(IIIY.l 

Q 'l4'o:..\(1115: 

,.,.,... 
lliD1111"'"1 

~~~-·~·1111 
~ 

<Y. .. ,,., .. ,. 

. ................. _ ... .. _ ,.,..:: ....... .. ~ . 

'""""""' "" 

I~/¥~ 

.=rb. 

/1l..."-+ 

_..,. .. ,.,.&&0 ..... ,.,.,.,""""'.,_ ___ .. ..,, .... ...... ,_. .. -, ..... ,... .... ...:: ................ ~ ... 
> OC-r. ....... -. .... ..... ... ,.,..8U--On 

D'Memoria Phaholyothin 8 

I!&..Olt'arv!S.:Oio: 

A 

:,... .. ' ll~ 



r ,---
·-
~ I 

~ 

: • 

0 . ,, 

n-~M -~,.1!1\J 2557--------------- - ---1 

(u1mm!uv\ nL\Jf'!L~'!!~u-m) 

m~lJn1~qlhi1\J1~/U%'YI ~L1~ LLm\J~ LL!JiUiiYI ,j1r\'~ ur;;-VI i)i L~il LLn1\JrA LLtli'ILI'l\'o _,;~6C•1 

--. 
__,_y-

y 

~ 
i I , 

' ( 'J'~ > I ' .. , 

" ' 

~~ 11 1J 11 

1 

Jl :n It .. II II 

A ' :.. _ ...... ________ --. ......,... __ _ 

) .) 

~ ~:-... 
'A 

0 KEY SECTION ·-

"r'I!N~n 
+2.95FL . ... 

CA.::\ p.jc;ICII A-A 
/ nm-• atJ~ 19 atJ~111LLal1t~n1~tJ~nliiuLli'lliN1fl'Hn1~ (1) 

rf31 vJ.TCII 9-9 
\:. :_) ... . 

!2) 0 .65 

i'u~!l~,j1u1u 130/131 111U1 

ll1>1''1'1 llna unn..r u~a'""' ~lii'A 

~-~·- .... ---· 
ARbay ~~}-==-
11l1I"Mlil 'i'lilvllt'IKII 
ARbrf~rrtUmlled 

.;&; ~ Vhi.,.ivw-rf,mtMail lnfW n;. 
/. , INf RA l ECHHOlOCY SEAVICE CO.,ltll. 

• -~·--•WI( .......... .. --..... , .. _ .. __ .. , .. 
:::::i7:~¥J=-~-~ 

[iiii!TRI(iij!llr;;)llfi 
Mllll. Tl.'C IINICALCONSULTANT (.U.,l.TD. 

....._. 1\'00. TIU.-wt.a.._ • ._._ ,ot».tii'-L'>~ll ......... -.............. _....._ _ _,__ 

TECTO NIX 
LANDSCAPE T[CTONIX U '-'ITW( THAILANO) 

22.2 / 17 ~h<IW.,,_h,. Sol1! ...... .SCOlotluM,..o - p. 

ii't:- r;2"'1:."-"'~~-\kol< ;,.O.' ?o~ !~~~~~ 
£-moll 1 l,.. foO i ond•Gopol• c: t oniO< . .,O..., 

........ .. ~. "' ........ 
S"Jlii.ICNIVoLfNG.IM:W: 

~"" 
-~ 

WCTIUCIII..fNGI'ol:BS: 

• • 17SJII 

~ 

'11nll , ..... ,.. ... "' 152 1 31'nJ ,_1,~. ....... lutt.11 .... ,... .,.,..,. L'-"&-s 

f'EOWI1CAI.fNGIM:t:IIS: ...... ""'"'"'' .-!. lll41 ~ .,., .. _ 
M. )'U l ~ 

Jh:Jo!S . .,._ 110'1. )64 46 

--- 1 
, .. 
1~14'•tm £ ..... 111.1111• M.-,_ 

lllllhiC ,.,...,,.,...IMI 

LDLM.IIIOU : .. --.... ._.._,. __ ..,_ .. , .. ..._... ... . . _____ ,..._..o ....... 
_, __ ... __ ·~---.;.,,., __ ...... -.- -. .. - .... -........ - -- --

D'Memoria Phaholyothin 8 

IS5U:D/RfVISI>N: . 
• .,-.......... ~ .......... ! ,_.,. 

A 



- ---
I A . 

0 0 0 0 0 0 

t' A 

0 c:J c:J c:J c:J c:J 

c c 

CJ u u u u u 

0 0 0 0 0 

L1J"'1~1J 2557 I I · S\M~~ I! ~,,,fl ~& 
(1J1m11\J1J~ GL1JI'IL~'!!~1JVI~) 

m~1Jm~~ii!h1J1ii/u~,;'Vl ~L1n LLm1JI'i LL1ll1Lll'llli1nl'l 

0 ~E! SECTION 
roc~>nol .. l••.u• (1J1~G1J~m i11JI'IthtLli~Ji) 

~'li11J111!m~~~LL1~~1l1J/u%''11 hh LV1J LVII'111Jtn1i li1n~ 

22 .85 

fl1U'I'Ifl~Fn ~a~i:\vJ~ tfl~D'\.1161 fl1U'I'Ifl~Fn 

0.50 6 .50 6 .40 9.65 
+--t n~:u:\J~n \l~ 0 .50 ~. 

tn1tiL;en \l~ 0 .50 ~ -

"£H"l'U.'JaU~EJ 

, Dr==="*'n~ 
~~~ ~~ II ~: I: ,~ :~~: ·· 10 ~ 11 n ~ o[ 

I 

tn1ritnEI1 \l~ o .5o ~ . 

~=EI:iliutJ~n 0 .30 ~-

! 1', /I I I I 
r<Oif_ : IGO!' CHUNo=~~r> ll,» ll 

(A)~ 

'i\J~ 20 'itllii'~tta~Hn1'itl~ n~ul2i'!JeN 1fl'i~n1'i (2) 
~ ~ ~ 1u~mli11J'l1J 131/131 1-1ii1 

U'bfVI ~nil LLnruof Uui'IL'llVI ~1fl'r 

ARbay 
ll'l""'a intnn!t-1~ 
AAllBY~rrtUmlted 

~-... .. "'.._ _ ___ .. 
ll·-.......... --. 

tri~f-=-

/~... titV" ihnhf ,,.,lulaa rtl&'fililiill 

~ :;~::E=.:·'"' V ""' ""'01U•<l&boooo" .. '"'•'s 

:;.:.~7~~="'"-l 

INrrRM!iii:Rfl 
MlTR TI::CIIl'\JCAl CONSULTANT CO~LTD. 

"""'"'wo<>.n..,.-u. .. .....,..._un....._....,._, .. ,..,!>l4:a..ot>D 
rto :•:ao,._.,....,,.:to........,, ___ _ 

TECTO NIX 
LANDSCAPE TtCTOMtX UWITEO(THAILANO) 

222/17 P'tMI!'tarn .... ltlon s• 2 ltaad,S.!crtho ...... ap , 

itt.07' 102°'1~·~~., .. ,._~kok i~c;,, ?o~ !:~~~ 
E-,.,..o l l o l , foOio.,dooop otoctonl><.oorn 

.... ... ~. 
,. ......... " 

,,...,, 

ST'IWCT\IIW. B;GN.ERS: 

..... "' ... ,, ..... t~~r 

......... 
li'onol'tol ,..._s.,,. 
'nlfanl tlNtllt 

HfOWfiG\lfHGIHffltS; ...... ... ..., 
<JIIJ'ICIIm 

S.WITM'I'Et>GJ\o"Uil5: ... 
"" .... ..,..,~ 

!p&"l'l' "'"~ \ ..... .,. 

... ,..., 

..... -......... ._ ............................. ~ 

""""""" '" 

r,,...,..:,;t, 

-"=-

OJ.."-f 

.......... ,. .. ...,..,__,.oouM•....,_.._ .. _,,.. ,_......, ____ ..,..,__, ... _,,,.,..,~....., 
......... oc...ot ... - .... - ..... - ...... ...... ._ .. _.,. __ _ 

D'Memoria Phaholyothin 8 

~'o'ISIOH: 

A 





. . . 

-M'v:-:~.tl!} u~ fl~ )titl:-1Vl1h cFITU'l1'1J fl1';)Vl ~tl~;ffiJ'Vl~l UCJU OUVlUl CJ'l ;1U'l1'llri1'l'VI1 tJ 1~ -ru fl.l 'lf'U'l tl:-ll.l1~ 1_ii1'U 
. . 

-H'v:-:~tlfiu~fl11\11flVIU1CJ:-11U11'1Jfl1';1Vl~B\11flv'l~fl'l/!;i01UU~ltlU~CJBl.lfU 1ufl1){?l':i':J\JiLA11~~~ru.fi1'V'l 

~:-1U1t1lrKvll Vl~Vl~1<ua.:~lm'lfl1'l':i1{)1'l~flflB~ 3 (Third party) 1um'l,JV!vi'111CJ'l11..Jtl119i' 

' ·V 

2. {;1'J'I.JVIU1'lJ84111:.FI1U 

2.1 tJnwu1 u'l:::flvU~lCJ 

- ~v LA'l.:Jfl1'l (l'l~'lnui'ia Lm'lfl11~1JlfuA11m ~u'IJBU'l1CJ'l1u n 1 ):') LA'l1~'1.1t.Jan'5~VIu 

~-1Ll1t1latl:I.J Vl1fliif111tU~CJUlltla'!~B lfl)'lf1111~1~U~vlfl)'ln11l~ll.JHv11CJ) 
' 

0 

3. 1J'VI'U1 

3.1 11t.Ja::tBCJt1l~~'llfl)-:Jfl1'llt1lt.Jil.:~l'llU !?ll:l..llLUU 1?11'1. 2 

• V a 'V 

- Viv'1-.1 mmiilvi'.:~ tka:::JY1'V'l1.h:::nau 

* fha'lnat'l~1'~ ):::~ ·-·-··--·-· (L~u .ffu!'lvum':lvl1]1m1n riar:~11'~D'~.ffuvi --·- d]u~u) 

* lUt1lvJ1lthJm'l i'i~'W'nvl?i'mt~1 ~-ema::: __ _ .... . 

~.:~11' 1-M'tLat1l.:~ml"lrht:nh::nau 

- m'l1-ffiff-u~ tauv.ni'V'ILL?IV~'lamtru~m'l 1-ff~~uinCJ 1ut-u!?l~uvilm-:Jn1'5 

3.2 A11:Utllum1um'l~~vil';l18'11U 'V'l~m.J~'I 'l::u1u~Ll-;[\lf111l.ltl1u·zvt:~u';!lt.J'I1Ufl11itfl'll::i-1 . , 

m'lm:::'VIu~-:JlLJV~IKv:u 

3. 3 LLt:-~urn'lv11Lih.Jn1';1 V~lli:U11'l'lfl1'lilmnu LLa::: Ltfi'l -ut:-mmiYlu~'llll~rKalJ tta:::ml'l'l m1 

wt1l!il1:UI'l'l1'<\l?IBut:-~am::Ylu~\ltt1V~am.J l'l1:U~1~u11lm1t.J'~1Um)itm1~'1.1t:mm:::VJu~'~Lllt1lav:u ' . 

4. tJ a fl1":i ~h llJUfl1'imllll1 W) fl1":iU8\IfliJtla:aui1 t1 tJa fl":i:::YlU~.:JlL 1 ~aB ll 

4.1 ~t1lvl11'11'l1'1L U~81:JL Vl8'U:U1\WlflT:iiJB'InUll{;'l:::Ufi't'lJt-Jam::YlU~'I U 11?1rKtll.Jvithvm~ti1 U . 

'l1fJ'11U fll-;)1 LA'll:::-Mt.m m:::Ylt.J~'~ LL 1 VlrK m.1ffi~furrnm i1u"lfBU m'l:::rn':itJfiu~ Wllllll l'l'lfl11ilv:\lflu tta::: 

2 



v 

tun -uc.n'lm~'Ylu~\JLL1_V~~B:u~'n:u:v~'~ 1.11n:u1mnT:~ 1V~vin·1VI11V~1M'ii1ru'I:Jn1J" 1 A~\1/tJ t'liu mJ"!ln<ifu:uawt.Jw 

vrulw d}uvi'u ;'lcJ\l 1J.io-:Jt 1&n~vlcmhli1'Ufl1J"1 Vl':l~U'l~U~llfll.yj'\J~{;hl'U'UflT)l~'i!VIt '\l'U Vl~BVl1fl1Jl 
' 

~1L u'Lim1luLL~11 wnJ"J"1CJ\l1'Uf)f\j~~1um 1 VllL?IVI\l)1ua::Lat.J(?Jfl1J"~1L u'U mJ"Ju1 HJ\1-8 ~'~d 1 'Ufl11 

J"1 tJ'll'Lit-mnTl"tli]u~ 1?11JJ:U11Pl1fl111~tl?I(?J\l 11 CJ_CJ ~ LB CJflf111vht ilt~m J" 1 VI t Vi tJ\JWe:J~BnlJ"Vl'\!1':1 Dn wfa:u 

.fl1Y'lfhCJ~ll3VI\l1Vl l i1u~'lfl1':itli)U~!il1:U:U1VlJ"fl1':1Ue:J\ltl'ULtC'I::tlf11 'Ut-JCl n J" ~VlU~\JLL1VI~Bll VI~Bfl1i''Hllt.l~ 

LLCI Vl-:!1 Vll iiuo\JU')~ ~Vl5fl1Y'l~B\lf111tli)u~ Vl1llll1 (?} J fll':i"Jlll ( ~ L U'UU'\l 'l u 'U) lh~ flBU f11 J~ '\) 1 J ruTl'J fl;ueJ 

'UB.Jll1Vl11111 1Pl1JJLLUU (?l\?1. 3 

a1V1fu LA ':I .:~n1':1vi L uV~vhtuuni':ltL~1 LLCJ~ 8.:~iln:vm1:un1':l riB a -5'1.:~ ;\lLA1·m1':lvteN 'Li :5 u~Vl1:U 
ll1\?l')fl1)i ~OT\II'LIVI1-TI l.JJ"1CJ\l1'Ufl11llfl':l1~~t-J[l fl')~VlU~\JU1vi~e:Jll~'l"li1'lriu?lf1\JUCI:::vh l U'U fl1 J vr\JJ'U 

~ A1 '~ mJ"vi'cN':llt.J\l_Tut-~ e1 m·J"tJ i)mvnm.J'Wl':lfll ':l' ~~"ti-1.:~rimf~1\ltm~ 'li1-:J v1 1L uu m':lvi·m 

42 V11 n Lfl':l'lfl1J"i:irmu.l~t.J1llLUri.JJ"1CJCl~lBCJVIfll"':i~1ruun1':1 vt~m.nmn1':i"Uv'l nuttCJ=::ttm'll 

t-Iel fl')~'YIU~\llLJ(?J~e:Jll.yj LL(?l fll'i1.::J1tJ:V1fl~L?I'Lie:J1-)1 'LI':l1 cN11.Jfl11llA'i1~~tl[l fl'l~'YIU~\llLJ(?J;;i' m.Jvi1Jl.::fUfl'.l1:U 

L i1u-uuu tta:;.1vi~uA11lll M'U'llau1un1':i"Ltl~u'LI LL 'Li Cl.JvJ\lnaTlll~1 1 ~1:/h..n(?l J"fl11i VJ1m1CJCl~L €! CJVJvi1v1~u 

fl11lll i1'LI'llBU11.Jfl1':llU~ CJ'LILLtl~\JJu 1w•l1':l1.JL tl~CJ'UL 1fiCJUI'l1lJ'nB 4.1 Y'l-5u:UL?I'UB6i1LlJ1VIU.J?iuvi1Jl-5ufl11:U 

~ ~ iJ 

5. J:.Jflfl1'a(?}VII?J1lli?IJ"'l'.\16lBUC-JClfl:l~'YIU61-:tblJVI&Wll 

5.1 lli:!Vl.J'\!VlltlUtif1BS1\lfHlJ111W~.JLLJ(?Ji:lu:U l~lJ flillf1TWB1fl1f'l d1CJ\l Aillf11WJ1 dJmJ'U , ' , , 

~\llf 1 VJLLaV~\JL(?Jt.J h'fut-~'LiviVJ~ULLC-JUiJ\ltl':l~ nauvi L uumm~1ua1m1 Y'l~ a:u.J\JLL;;fV~\lW111llL(?lv-f1 'Lifl1':l 

(?} J"1'.1l-5'VllLCl~lJ1!il':l~1l.Jltl~CJU l Yit.JU 
"' 

11 CJ'l1'Lifl111tA11~~t<~Cl n1~'YIU~.JLL1vu~'a:uvrtt11fu fl11:Ul i1u'IJau 

5.2 1 VJL tl~CJ1.J L 1fit~Uf.IC'In111i!J"1'\l-5'Vlfl Ul.fl1'W~\lll1VI~ClllrlUlJ1(?} J";)11.Jflftlil1'W~.J Ll1 Vl~Bll'UB\1 
' - ' 

LL?IVT-:~t-~r~mJ"m1v1V~Yit.i11J:u1ci'auVIa\lmh:ru~CJ 3 tJ LVIBuaV~\llt~~unJ"Tw (?}1)1-:J V1~a~m:Jru~~u1 ~ 

?l1l.J1':lfl m1V1\ln1':ll tNCJ1.J l Vi tJUt-JClflTl'l'l11v1VILLCl~ Ll1n 1 if:ulvlBBl\l'UVI L ~'LI ':1--:l:U~\l H1.JUih 1.J1t-J a fl 1 J" I?IJ'1'\!1V1 

fl ru .n1 w~\lll1 V~~ aJJYi ~n ':11 ~-r VT1(?JtJtiB'ltl!]u~ n1':l'll B-:JVJU1fH11.J':l1'lln1 1~ ~u VJ~ L iit~uM~a1v1 fun 1 ':lfu J B\1 

. ... . 
JJ1(?JJ"~111v1flVIthCJ.:~1uJ"1'Ufl1':l LLa:::amuuii'utuuViCJallfu 

~ . 

3 



5.3 

lfl ~B.:JJJB'llUJ~I'l<Jl-;u1 ~ (.fl1 Ai:IU1JJ) 'V'l{B1!Lli:l~·:6uvi ll~~n;;n 1umJciiCJfl1l"'Bci1~i!vn-;uu l~ CJf1T;! 

01CJ.fi1'V'l~~-!9l'mlli:l~.:~ 11XLMtri1LtluntJI'!Jl-;u1~ ru ~:~muvi 1'!1JJ~fll'lll'LI~ 111 1J')1CJ.:J1tlf11')llfl":i1~~t.J~m:::Ytu 

~.;Jlll~avJJvilv!fum1JJLMu-uvu 

..,; ,_, 
~';J')~{;ieJUt.Jafl')~VJU(;i,:JLL'JI'laBJJ 

6.1 i:I1Ut.J(lf11')Ul)u~1'11JJJJ1V!Jfl1'Ji ,ff.:JVIJJI?l vlvi1nt":i11CJ-:!1'Litm luA~-:~if LI?ICJ81~LLCJmtlu 

1J11'!')fl1'Jvi1JJ 1vi'tll)1J~ 

- · JJ11'1 'Jfl1'JYiul)u~1JJ 11?1 

- 1J11'1')fl1'JYiufi1J~ll1'11uihh:::~VI5.n11"4 

- 1!11'1Jfl1Jvi8-:J1:Jii-:~n'ntli)u~ 

6.2 i:I';JUt.J(lfl1'J~I?IVI1JJI?l')l-;ui:leJUt.J(lf1'J:::YlU ~.:!ll1~aBJJ lJfh hh tJul tlV~1JJli1Vl11l1'LI V!~a1:U , . . 

6.3 i:I1Ut.l~ 1'!Xi!ilL-;uui1 m'Jv1'1Li1tlfl1'J'lle:J.:JLAJ.:Jf111 m-:itll)u~!'11JJlJ1V~-:if1l')U8-1n'LILL(l:mr\1'Li 

(:.l(lf)';i:::Ylu~.:~Ln~aaJJ LL~:::JJ1mm':l~Vl~'~lll!'l':il-;ui:leJu(:.j~m:::'Vlu~-:~LL ll?lavJJ 1~?Ju1-:J~l u~CJmL u~-:~ 1 'll'll1n~ 

rhV!u~?J11tu-:i1m1u'1 Yilvl'fum1JJLi1u-ue:ru 

7. fl1fl~tl')fl U')~flBU!A'':JCJ 

1.1 a1L 'U1Vlu.:~~ml ~'l:l.lwl Vlfllllll -Mu-ueJu'J1CJ.:J1Um11lA'51~'11(:.1~m~Ylu~.:~lll~a-aJJ 'V'l~BJJ 

1.2 a1l u1Vlir-:~~e::~l'~h..~'lla1Jm":il u~ CJUll u~.:JJ1 CJ~~li)CJ~VI~m.Jll'l';ifl1') 1 <n1iJ) 

7.3 all 'LI11 UeJ'LIUJll?lnBi:'i~l.:l/l UeJ'LIW11'1tl':l~f1BUfl'ilf11'J 
., .:u 'I <v 

7.4 a1lU1lBfl?I1Jfl1Jltl~CJu~e::~ Lfl'J-1fl1'5 co 1m 

7. 4 a1.l 'UlVlU.:J~eJB'4fY11'1~t1Yl::: l u CJt!vtv-:~tli)llil n1":illfl":il~~lvn'llu 
7.5 lEJfl?I1'5Bl.:!B-:!Iri1-:J1 llt.ltl.fll'WVl~Brn11'lci1CJ ab vi1'11 Ll'!~ilm,j'~tl":i~flBU~t11 

4 



8. OTHGft!Ba1£.1'111J 

VIU1 CJ..:J1 uvivi'v'I~Vlr:i.:J)1 CJ--111Jt.J(l n11tll]illi!i11:UlJ 1(YJ';)n1-:i"U8'1 nlllli:l~ llm 'l.Jt.J a m~'VlU~'IllJ ~~811 

ua~1l1!il':if111~VJ(YJ11J(YJ)"J"ilauut:J~m~YJu~.:Jll1V~~B:u lvlmi 
0 ~ 

'll1t1TL! 1 t:JUU 

'l"l~Bll CD-ROM 1 'llVI 

2. ~:hun..:J1uVJ-rwmm5-:i)lJ'lf1~LLati'1..:JulVJaB:u~..:Jvti'V~ 

(vm 1u Lfl':i\lf111vi~.:JBCJ 1 um-.1L YJ'I"li) " , 

3. 8..:JAO"ltlnfl1B'Icilt1VJB-.:!~'Ll 

(LA-:i~011vitf..:Jmifr:mVJ'Wi 1-M'ci..:Jvi~humTUL'l.J(Y}ffiA-:i..:Jm-:i~'lBB) 
• " ' '\J 

, 

-;)'11J11J 1 t:l1JU 

~11J1'Ll 1 tllJU 

'W~B:u CD-ROM 1 'll!il , 
. . 

Vl:U1CJLV!Iil Vllllf.l-.11tl8tlill1VI l"lftl , , v 

1'1111 'W.-:l.U. ?!tnl1Wf.I1U1~ 

&JiT:J1'llm-:l~'~vr3'V~ n1ru mm".l'll!ilvt~e:~ Tm..:Jm':i~!ila'.l'.lvi~u vlvf..:Je:~v1 ul'i1'~~'~vti'V1 , , " 

ci.:J 2 Af~JU ~'lif 

Af'lvi 1 ci'IJl1CJ1 u L~8'Ll nJn{j1fi:U L!i1CJ11U 11 :ut.Jam'.l~!ilvn:U(Y} 'J1"1l?l BU'l.IB'Il~uu 

:UO':i1A:Ufi.:JiJOti181J) _, 

- Af..:Jvi 2 ci..:JmCJ1ut~e:~u:un11fl:U LVJCJ11U':i1:Ut.Jam;~V~m:u!il'.l1"il?!BU'l.I8'1L~Bumn{J1fi:U 

D-.:!5'1J11fllJ'lJB'IUne:Jtl 

n':lruvil1Ju1fl1-.lll11mA1188u1fi'CJ111J'llu'~ri1u'J1'll m1 -r'l -r'li?!1vrn" -v1 e1..:Jci'l11t.l'l1tl, 
" "' "' 

. ~ 

tla~a-:JtnV~aa:u tla~ 2 fl-r-.1 

s 



bi;UU l'li'L 1 

ViU -1av~U ~B 'I flld":5' l'l'YiTJ"11N 1 'U ~an 11tJl) u~ l'l1:U:U11'1 ~ fll 'lU B-1 tlt!Ua~Llm "l.. ~a~~ ::'VIu ~'~ bl 'll'lav :u 

ua:::u1l'l~fl1'l~l'l1'11:Ul'l~'l~~;t-avt.Jam:;vrua-:JLL'l\9Hil'v:u 

Lfl'l'lfll'lJI1'UB1flld" fl1J":5'l'la'JJ"i'i~u ua~u~rn':l"!f:l.J"l..'U 
• 

<V .d d 

l'UVl ------···· __ .. l~BlJ ............... ;. ·-·--·-·-··Y'l.PL ····-···-··--·-··-~ 

v 

VIU'l~v~u)v\lmruil 'U-a~u1v.:~-i1 -·--··-·-----···--····-····--·----···-·-·-········-····-··-·---·----··---·--··· LlJucr~l'lvh 
'U 

• v • 
~ V 1 oV I .ci 

t:-r.lffi:mt.Rf'll.l111l&l8:l.J fl)'lfl1) -----·--·------·-----··-·---·-----··-·-·-·-···-··'-- 1'1'18~L(f'lJVL.. ................................................. . 

t:llJ'U _________ . _ ... _____ ·----·---~---- .. -·- .. ll "l..'J.:J/ 1'11ua _ -·---··. ____ ...... '.-----·- _, ... -·-·-- l 'l!l'l/B:llil v ____ ________ ··-·---·-·--- __ --~-

~\1Vill1l ·--··-·---·-·-··-····-·---···· '1!8'1 ···------··------·-··------··---···-·---··-··------··----·---·· mruu'5'~-,)1l~v'U 

) :un':l1fiJJ - iknnCJu Y'l.i'L -·-····--······---·-····--
' 

mnn1fll.l - 5'U11fl:U VU'I. ····--···-··---·-···-·-···-

( ~t! 1 (1::1-!) ···------·-·--·--··-····-·--·-··------··-···----·-·-· 

1vmilflru~~~vrvi1':!1EJ'ITU i!-:J!'ivhllf 
'U 

v~ o 

t-!:Ut?lV1151£.1'111J 
" 

<----··----·---·--·------···-···-··--·-·-·--·-) 

0 • 

1'11ll Vi'U'I -.- .. -·-. --- -------- ·---. ---- ·- ·-·-·· ··---·-·-.- _._ ---

6 



bb'U'U VIVI. 2 

~11:l\ITL!I:.Jnn1~tl:fiu&IVI11llJ1Vl~nT~UeJ \1 n 'U un::btm "l.lt.l6'1 n ~::::VJ'U~\1 U 'JV!a B11 

bb6'1 ::111 VI~I11~~Vlm1JVI~':l:U6'1BU tl6'1 m::'Vl'U~\1 bb ') V!Gl eJ:!J 

Lfl~\ln1~(9)TuB1fl1~ n1~iV16l'i~vi~u bbn~u~m~"lfll"lf'U 
' 

1. ~e:Jlfl'J\11111 ···································································································································=·· 
. . 

""' ~ 'l • "" ·'"" ·' ... "" 'l.lmVI1! bfl':i\ln1':il1e:J'U11111~L ui:ICJ'Ubl ufl\1 (m:w) .. '············································· ................................... . 

. " 
2. ?lt:ll'UVJ~\1 ·························································································· ..................................... · ............. . 

3. ~e.JL{)1'1JeJ\11fl':i\1111'J .............................................................................................................................. . 

4. ?lfi1'UVliiil'lviv o~•••••oooooooooooooooooooooooooooooooooOo•oooooooooooooooooooooooooooOooooooooooooooooooooooooooooooooooooooooooooooo•ooooo:ooooooooooo 

1 v • . 1 
'YI~I"f'I"''VI •••••••"••••••-••••••••-·•••••••••:••oo•••••••••• 'VI"J?l1~ ........ ,o'<•ooooo•oooooooooooooo.oo•~•••••·•=·•••••••••••:•oo••••••••••••••••• 

e-mail ............. · ..... : .. : ........................................................................................................... ~ ............. . 

5. iV~vi'111'1EJ ............. : ..................................................................... : ...................................................... · ..... . 

1 1 ..,.., "' 1 ..:::.. (( .c::: v d 
6. A~\1111-:i l'l':iUAl11!LVl'U'I.!B'U 'U':i1V\11'UnT:llLA'5"1~Vlt-Jnm~'VlU?l\lbLJVInB:W Lllv ................................. .. 

7. lA':i'ln111tii'1l1bi:!'Uv11tJ\11'Ut-Jnl11':iUi}t1iiim1l:w1VI1m':ii Af'l~VIYl1C.Jl~B ........................................... . 

8. 11C.Ji:l:::taul'l 1m'lm'5" 

- ii' n't:lru~/U1~L.nVllfl'5"'lf11'5" ................................................................................................................. . 

- 'll'U11'1~t!viTA':i\lf11'5" ........................................................................................................................... . 

. " 
* f11':iUTUVI111L?iC.J ........................................................................................................................... . 

" * 0 f11':i'J:::'U1CJ'L!1 ............................................................................................................................ . 

* 111':i-.5'"'n1'5"'1.!C.J:::J.,!f!t:-lvC:J .................................................................................... : ......................... . 

* d B'Uj ........................................................................................................................................... . 

* l tl~uul V1vu11t.Ji:l::lacmm111i'1L iJunT:l'll a 'I Lm'lm':i~L tl~t.~uu 'llfi'IVl~a llV~nvi1'11u:u1n 

11vn:::: lBCJV~vil?~tla 1-TI l.l':i1 tJ\Ill.lnT~ii lA':i1:::11lc.m m::::'VI'U~'l tl1 V~~a:u 

7 



UU'U 1'11'1.-3 

Q. Q. 11 ') 

l'l!?li'II:WIPI'a-:J<ilae~u~am~'VIua.:Jtt 'JVIamJ "l..B'I ~1"1-a.:Jrn-a ................................................................ . 

i1ruvn e~'lla-a';il'l vihJa1l!TH1 

ml'l'an1-aile~.:Jnuua~tLm"ll 
Ql • 

~ ... 
~6lfll'a'llfi~~1'11llli11Pl'afll';i, tlfi~~1'11li:WI\Pl';ifl1'a Lba~ 

~an1~VJUa'IU'JVI6lBll 
LL 'U1Vll'lttt1t "ll 

'J~UI'I1ll~flTVt'U!?l1-Jlu':I1E.l'I1'Ufn'J 'J~1i ':11 CJ~::: L B VVJ n1'Jtl5'illl L!?1v , 
...:::::0. .. .0::::0. v 

.,. 
· Ll?l!?1'l.fl1'V'lt:hvtJ'J~f1BU 1 Lfl11~Vlt:.lr:J~m~VIU?l'l LL 119.l~Bll'VI 

1{;){UI'l11ll L i1'U"l!B U 'V1 n<U' B , 
. 

-

8 



v 

®1~1'1ifi 2.1 LLUU'!JuifintJ(lfll~Vl~':l~l~fHU.fl1WU1CJ':J~h..! 
' 

~e:Jlfi)..:Jfll~ ··--·-·······-··-··············-"··------------------------------·····-··---------------------------------------------------------------------------------
• v ... ~ 

?lflTU'Vl (>}'! ____ : _________________ .. ____ ... ---. _____ ----------------------- _______ ...•... ----·-···------------- __ . ____ .. _. ____ ---- _ ----'-------········ _ ...... -.. _---- .. . 

Af'l'ifi ------------------------- 1J;~~1U VU''l. ----------------------- l'u'ifi ---------------- l~Bl.l --~----------------------- W.I'L ---------------

~ G ~ I 

?I flll.I'Vl LflU vl1 BEll\! ---------------- _______ -------------------------. _____ .. ___ ... ------------------- ..... ___ .. _______ ..... '··--·--··-········--- .. _____ . --------

Q • I .<::Iii 1U 

(>}lll Vl'U'I'VIVI'l1'111'1 

cv d 6" 

(l'l1'U'VI 24 ~:U.flTWl.lu VU'L 2537 

9 



~B 1rr:J-:~ n1':i ___ ------· -------······------··· ______________ -------····--·--········-··· _ -·················--·-······--- ..... _ ..... ---------------------·-··· ···-···· __ _ 

.... 
?lfiTUifi!il-:~ . _______________________________________ . _________ ----------------·-·· .... ___ . ------·--···--··--·--····--------· ____ -···- ---··-·-·-···--··-···-·--·-· _____ ... 

" . . 
Af.:JVi _________________________ ti':J~-;J1u Yu·t _______________________ -JuVi ________________ t~vu ______ , ___________________ l'U'L _______________ _ 

..d G: cv • 
?lfllti'Vltnu (?l'J a tll.:J _. _______ .. ___ .. _. _____ .. _________ ............... : ... _ .... ___ . _ ~--- _ -------------- _____________ .... ,: __ . ---------------------- ___ .... _ .. __ .. 

l'i'1lLVIU--rYlml:VlVI · W1':l1lJLIPl'El1lfiV~':l'J:V1~ (lil1ll'Vb-~u 1 'l.J':il fN1'l.J1) , 

(!illlrvb~ulu11tl'l1t11) , 

--. 

* , X>< :J_YJI'J')]ltl 

VllJltll VI VI * lJ11'l':l]1tllil1lJU':i~n1Y'ln':i~'Vl':J'J'IYlfWtnn115':i':iJJ"'J1~lllf)~~.:Jll11il~B:IJ l~'EJ.:J nTVltl!ilJJ1!il':l~l'l.J 

fl1Uf"llln1':J':l~u1uJ·l'vi.:J~lnenm'Jm.:Jth~t.n'Vlttf'l~vl'l'lltl11il {;l--11uvi 7 'WtJf'l~mEJu Yt fl. 

2548 

10 

·. 



. -

;ziu 1 fl'l.:Jf11') __________ _-_. _________________________________ . ____ . _______________ . _____ ··--· ____________________ ---------------------·-- __________________ ... __________ _ 

........ 

?! fl111Vlii''l ------------------------------------------------------------- ----------------·-------- ----------------------------------------.-----------------------------
v . • . 
ov ..:::~ <l I o ~ cv ·""" ~ 

fi1..:J'Yl ------------------------- u1~\11u i'U'L --------·-------------- 1111'1 --·------------- l~ul.J -----------------·-------- VU"L ______________ _ 

~ G ov • . 

?I fl1lll'llf1U IW)u CJ1..:J _ --------·--- ---------------- __________________ ------------·--------- ·---- ________________________ : ______________________________ -------------

* ~· lfWl'l~11..J , "" 

VilJ18LVII?l * lJ11?11]11..JI?I1111.h:::fl1f'lflill~fl'J':illfl11~'1Ll1Vl~ellJLLvi..:J'll1~ fl'U'U~ 15 ('I"Lf'l_ 2540) l~B..:J 

ll1Vi1..JI?I1111?11]"11..JL~8'1l~CJyf1 1 U fl..:JlU~ 12 lll11Al!W:f'l_ 2540 

** 1111?11]11..JI?l1llth:::mf'IAru~n1111fl11~'~LL1~~mJLLvi.:~'ll1~ uuu~ 17 ('V'Lf'l_ 2543) L~B'I fi1 

':i~AUL?it.J..:J1Ufl11..J Cl·:J'JtJVl 6 lJfl'W1CJ1..J 'I'U'L 2543 
' 

11 




