
I 
QJ 

'a'Vl6l 4063501 
,:,. v "'> V 

16U1 fl1'foJ~fl1~?f\ll,b1~~eJ:W 

Environmental Management 

Q QJ Q ~ 

~Vi11VI f11~ fJ n1VI61CW 5 
'l 

al """ 
n-a~vi11\Jrln~1nn1-a 



l.Jrlel . 3 111:J6'l ~LBl:J~6l.Je).:J';i11:J1°U1 

t 0~C11uu0\i\~Rn~1 :l.JV111V1t11~t1n1~~u6 • • 
1V1t11L'Ulil/F1ru~/ .rnF11'U1 : F1ru~~~'l.lm"lil1LL~~1'Vlt11f'\1"lil1 l.JV111V1t11~t1n1~~u6 • 

Vll.11~~ 1 "Uell.16'1~1hJ 
'U 

1.1. 1imL~~:ii011t11'U1 : 4063501 n1'i~\i\n1'i~..:Jbb1\i1~0~ (Environmental Management) 

1.2. ,J1U1UVl'U1tlf1\il : 2 0-2-2) 

1.3. V16ln~mbb'1~'1.h~L.n'Vl'U0.:i11t11'U1/V16ln~lil 'i 
\J \J 

Vi~n~m'l.l~C1JC1J11il1 "1'U11'U11'Vlt11f'\1"\il1~.:iLn\i\G10l.J 

1.4. eJ1~116~fo~\i\'UeJ'U'i1t11'U1LL'1~eJ1~11fi~m1u 
\J \J 

-tl-1 '1_1_1_tl_\i11~ 6tn1 h L ~EJ.:J 

9 ~ :;,,d"" 1.5. fl1fln11r1n~1 / 'UUu'Vlb'l'tlU 

mF1n11~n~1~ 1 / .ffutJ~ 2559 

1.6. 'l'1tl1'U1~\ilel.:Jb1t1Umrfou (Pre-requisite) 

hlii 

1.7. 'l'1tl1'U1~\ilel.:JL1tlU'W~elW1U (Co-requisites) 

1JJii 

'W .fl.2559 

QQ OJ II I cl V Q .::ii d IV ' I I 

1) l.J1Utl\i11Un1'j\il'j-:!\iltlb1G'\1 l.JFl11l.JT\Jt:-J\i\'Utl'\J l.Jfl11l.J'1lvm•ltl\iltl\i!Ubv-:i LLG'\~"1m1l.J 

LL~~i'.i~liltl1"1 

2) iiF111l.J~ L'U1 L'1 LL~~"1m1C11LF111~\.11~uu~-:iLL 1\i1'1Bl.J J-:i"mum~u~r.~n~ru~ 
\J 

1JqjV11~-:iLL1\i1'1Bl.JLLG'lt'Vl'r~t11m6'f'rn'U1~1~ iim1l.Jj m1m-u1h LUV1i1nm1 n7'i 
V c:_ II d rvd Q C:. LI 

'1\i\ n7'l'".:J LL1\i\ G'\ Bl.J L ~ Bfl11l.Jtl-WU'UB-:i'l'~'\.J'\.JUL 1f'\ LL~t '1-:i Lb 1\i\~ Bl.J 

3) '11l.J1'j fl11-:!Lbt:-JU LL~~"1l.J1'j(l~\i) n7'j~,:j LL 1 \i\Gltll.J L '8-:imru1 n7 'i 
\J 

4) i'.il.JU~t1'1mru6~~ 'l.lfo~1L'U1f1'\.J'1mumw1 iim1l.J1U~\i\'lJB'\.J LL~~Vl1-:!1ULUUvil.J 1~ • 
5) iiv(n~~m11-um~11 um1~0"11 m1,h"u0 m10~'l.l11t1 LL~t L'UL'Vlfl 1u LG'IV 

'111'1UL 'Vlf'11~v ~1-:! L Vil.J1t'1l.J 

6) iiv(n~tL'8-:i'l.lnu ~m'iLUn7'i1Lm1~\.1Flru~n~rut'UB-:!Flrum~~-:iLL1\i1'1Bl.Jb~B11-:!LLt:-JU ..i • • 

1un11~\i\m'i1(;) 



2.2. 1~qth~a-:il'li.-un1-a-w\illm/tlfotl1-:i-a1EJ1 '!J1 

tJfotJ1-:i L-dt1vt1LL"1~A1tl6'\J1 t111t11'1l11 ~L tl'\.J 1tJ11..m11L-u1 hrn1~\,1rn1~-:i Lnv1~m.JJ-:i1~uu 

3.1. f'l1tl6'U1EJ'a1tl1'U1 

Pirn~nV!~ f1f11'i1 Lfl'i1 ~~ LL"1~ f11'i~vlfl1'i'i~'U'IJ~;j LL'Jvl~ tll.J ~1'i1'1'i1'\J'i1lJ'Utll.J"1 LL"1~ 
" 

-
rJn,Jfiu~-:i1'U 

- -

'U'a'W1tl ml'la'U111/n1-a A n~1 \li'1 EJv1'ULu -:i au'Uba'i11 

~n-:i1-u 

15 i1 hJ-:iliiBmfl 30 i1lmliiBmr1 30 i1Ll-Mli1tl.f)1fl 
., 

'1tl'\.J~1lJfl11lJvltJ;jf11'i'1JtJ;j 

<t <t 

fl1'iflf1~1 '!Jf1Pl f1~1 LtlY'l1~'i1 ti f11'iP1f1~1 f11'iP1f1~1 

(15 « i.J v11~) 

3 .3. '11'U1'Ui1111-:iliiei~,J mi-1~ e11'11-a~1 ~Fi1i.J~n~1 LL"1~ LL -u~tl1vi1 -:i 1 "111 m-a LLrh1 n An~1 L 'U'U 

'a1EJ'Ul'll'l"1 • 
3 -&11mliiB«i.Jm'-1 m lJvl1'i1,:j1'\.J~f17V!'\.JvlLL"1~LL~-:i1 ~'!Jf1Plf1~1Vl':i1'\J~1-:ivtti1 LL"1~fl1'i1~ 

f'i1u~n~1 LL"~ u '\.J~'UTvrn-;;ivivtm tlB L~ nYl'iBDn~ hJ'11 nvi L 1m 

1) m~vt'l1n 1 'Wr1rufi1 LL"1~flruo'i'ilJ -;;i~tio'i'ilJ L~mrn~ ~B«vi~'1'1~vi 
' ' ' 

2) mutJvJ';j;j\i1€JL1"'1 LL"1~fo~v1'1ltl'Uli1tlvl'WL€J;j LL"1~«-:ir1lJ 

-=ii O I CV Sid II CV I ,.CL.t J-' ~ I 1,1_,d 
3) lJfl11lJtlvlVl'W '17lJ7'iflYl1-:i1m1:w nu~B'W LL"1~~-;;i mL u-:iu'WLL"1 ~ mm n tlvltl~ B'W 

4) ~m1 ~r111:w L tl'W~'l11 LL"1~~v11:w '11m'irivh-:i1'W L tl"Wvi:w LL"1~'11m 'i ri LLnl '1l'UB'LJvi LLv-:i 
" " 

LL"1~J1v1'\Jfl11:W~1flqj 

5) Lfl1'iY'lf1~V!lJ7tl 'i~L tfou-if mJ-:ifl'IJ'1Jtl-:i€l-:ir1 f1'i «-:ir1:w ~'1'i'itl1'\J'i'iillYl1-:i1'1l7 f17'iLb"1~ 



4.1.2 156lel 'U 

) ., ' 1 J/ .J .J " " 1 "., S ' Q• I 1 tJ nm mn -:i ?I ewrn 'V1 ·rn m ti el VI 1 ?I 7'H: m n tJ 1 'tJ el-:! bb ~ 1 w1.rn n n,,'} 1 n l.l el .n u 11 mb ,n 

tJ5u~~~brn:::b Vlm:::?il.J 

2) Pin'l.'!1At1f'l1111iltJ~lilLbu,,n~mTnPim.'}1bL'11'lJ1L?11.Jel 
' 

3) 1in11?1el1.A1rnmnV1~1r.1itJbb'IJ'IJ bliltJbUt1V1"'nn11Y11-:iV1~'1.'f~ bb~:::tJ1:::~n~Hvn-:i 

tJ5u~J-:i 1 'U~el-:itJ5~ n1'j Lrn:::mf'l?ltl1l.J 1 ~L m.n:::?il.J 1 'ULL\11~::: L~elsl n1 'j L~ tJ'U 

4) ~lil'vi1 Lf'l1-:i-:i1u/'tm-:in11 L~eJLbfl'UC\JVl1~-:i bb1\i\'1ell.J\111-:i 1 "n11~liln11~-:i bb11il"1m.J 

'LJl.J'LJ'U" 
' 

'LJl.J'LJ'U 
' 

4.1.3 15n1-ath ::: bilm,rn 

1) ~-:i Ln111~~~m1:1.Jn11 LL?llil-:Jeleln 1 uiub~tJ'U 

2) ~-:iLn111~~~m1l.Jn1WLJ1L~tJ'U n11~-:!-:!1'U n11bb\1lsln1tJ 

3) tJ1::: blJ'Ut.J~ n11 n11'vi1-:i1t1~1l.l nu n11'vi1-:i1t1m f'l?l'U1l.J Lb~::: n11u1 L?lt1el-:i 1u~1~fo 

l.Jel'IJVll.J1 tJ 

4.2 i'l11l.J~ 
\J 

o,d,, 1 ""' 4.2.1 i'l11l.J'aYl!ilel-:J lil'aU 
\J 

1) f'l11l.J~L tel-:i~'U~1'U~s!Lb1\i\'1ell.J VI"' nLb~::: bL 'U1Alil11~1tJn1'j~\iln1'j ~-:JLb1\i\'1ell.J 
" 

2) n111bf'l11:::\h:::'IJ'IJUb1?1Lb~:::'j:::'IJ'IJ~s!Lb1\i\'1ell.J 

3) m1l.l?11m1ri 1 un111Lf'111:::'l-fomt1m~ bL~:::'1 n'l.'fru:::u(\JV11~-:i LL 11il'1ell.J Lrn::: 

'Vl'r~mmo'j'jl.J'LJ1~ 

4) Vl"'nn11 n1'j~\iln1'j~-:Jbb1\i\'1ell.Jbb~:::vrr~v1mo'j'jl.J'LJ1~ 

5) tJ1:::vn~15n11\111-:i 11 L ~-:irn ru1 n11 b~eln11~1iln11~-:i LL 11il'1ell.JelV1-:i~-:i~u~1tJf'l11l.J 
' I " 

4.2.2 156lel'U 

n1'jU'j'jtJ1tJ -B'nt11l.JLb~mtJ~tJ'Uf'l11l.JAlilbi1'U n11Hmrufin'l.'!1 el.ntJ11vn~l.J A'Uf'l11 
' 

L;vm1 v-:i1ub ~l.Jb~l.J bb~::: 1 ~i!nfi n'l.'!1 A'Uf'111~1 tJ(il'ULel-:iJ-:i 1 uLL~:::'Ueln~el-:i L~tJ'U ~-:ifin'l.'!1mf'l?l'U1l.J 1 u 

~'U~V1~ei1:::uuiin?11uiiV111Y1tJ1'1tJ L'ti'U 1m-:in11e:iufo~iuom1iiv1'11Lrn:::~u~1111m.:J1, ~ijn111~tJ 
' ' " 



uqiqi1Lrn~111irwtrmJ tvim uu~L~ vuL tJu~1fi'qi 

4.2.3 1crnTnh~bil 'W i:..J6'l 

1) vivi?10urn1l-lfrn1m-v11~ m1fivi1Lm1~~Lb'1~i-.1br111~'\,1 
\J 

2) i-.1Lnv1r111l-!?11m1n1unwhm:i.ni.h1v 

3) n71t11L?l'Wm.mm1Pin~1A''Wfl11 mru\il10th:i 

4) th~Lijuc.m n11ii1 L'UU-:11'Wffitif fol-!0U'vll-!1V 

5) n71vl0Ufl1t\1l-J 1 'WU1~ L~'WL :S-.1mru1 n71 
\J 

G.I ... ~ d11 Q.I 

4.3.1 'Vln'li~'Vl1.:iururu1'Vlv1eN'W\ill 'W1 ., ., 

1) ii'l-1 n~~ 1 'W f11 'j~V) m1,J1~m '1 rl11l-JAV1'vl~BLLflUqj'v11 Vl1'11Vl V1 P11 ?I v1fltif 0~1-:i Lum ~uu 

2) i:i'l-1 n~~ 1 um 1vhi.Jl)u~ m1tif 1 viBmm 3i7'W~'l-1'W?llJ v~.:ivi1.:i;/f 1u m1i-.1Lfl11~~ Lb'1~ 

~ d ~ d 
LVlfl'Wfl Lr110.:il-!0 m~mum1m'vlm~?ll-l 

4) ~\ill'W1rl17l-1?17m1n1um1fivi0~1.:iLtJm~uu fiviLzjvl-1 tv-.i ?ll-!L'vlvl?ll-le..J'1 L1~0tl1m1l-lf 
' \J 

ffi;/i'Pin~11i.J1-b"lu~1v1,J1~~11u 

5) m1l-!?11mw1um1fivi0~1.:iLtJm~uu fiviLzjvl-!LV.:i ?1m'vlv1?1m,m L~0t11 
' 

fl11l-lf~MPin~71 i.J1-b1 u;1v1,J1~~11'W tJ n 1 ~unPin~1 ?11l-!11t11Lfl11~'\,1?lt\1'W.f11'V,j'1)e).:j'j~\JU 'j~\JU 
\J 

'UL 1Pl LL'1 ~1~UU~.:J bb 1 V1'10l-J L 'vlvlbb'1~e..J'1~ Lnvitu b m ~UU'U L 1 Pl LL'1 ~~'1 LL 1V1'1 Bl-! L ~eJ f11'j11.:J LLC-J'W n71~V1f111 
' 

6) m1f ~ n f11111.:J LLe..J'W f11 'j~V) f11'j~.:J LL 1V1'10l-l L :S.:iu1 (U1 f11'j 
\J \J 

4.3.2 15~eJ'W 

1) Pin~1mru(1110~1'1 'j~\JU'UL1PlLiJ~'W~ y,j{eJl-Jlbm7~'\.1 ?lt\1'W.f11mb'1~0.:JrlU1~n0u 

'LJ0-.11~uu-u L 1P1 bb'1~U'IJ'v17~ -:i Lb 1 V1'1 Bl-l~'W 1 u?i mui.J1 ~ ne:iu m 1 

2) 1 ~'11 nPi n~11 Lfl17~'\.1LL'1 ~mm1l-lil-l~'W6L zjvl-1 fo.:i M0~1-:i L tJm~uU'LJB.:J?I m 'W.f11y,j 

1~uu-u L 1Pl Lb'1~U qim~.:i bl. 1vi'1eJl-!'1Jv.:i?1mu,Jw ne:iu m1 

3) Luu1~-unPin1;li'Pin~1mr1?1ml-l LL'1~n11i.Jl)u~m1 0uLtJum1L~vu!;li'1vv1m0-:i tviv 

m1l-!0U'vlmv.:i1u vhm1 Pin~11~uu-unPlth1ii' "Lfl1.:im10ufn~~urm11l-lvhi" 1~uu-unPlLL'1~m1 
' ' ., 

~vim1~l-!tl1 "~1v€i?1n" 
' ' 



4.3.3 16n1'a'lh~bil'IJ!!Hl 

1) nT~m1'1?1t1tm11?1v11 Lr111t~ '11m1 E.M1'WLL'1t-t'm ;vt1vi1-:i1'1J1n11'lJmun~mn 

2) ~-:iLn"1'v'l~~m11.m11LLnu[1JV11 

3) ~.:JLn"1n71~1lJtJJ1th1E.J 

4) "111'1 LL'1tu1td1t1tmn11vi1.:i1t1~11ilf tmm.JV1m E.J 

Q.I Q.I Cl.I t I Q.I Q. dll Q.I 

4 .4 VI m~~R 1111'11J'YfU 5 'a~'\1111 .:J'U Pl R 6l bb6l ~fll 1111 'a'U e-.1 \il "!Ju'U'VI \il u .:J'W <nl'U1 • 
CV Q.I CV t I Q.I Q, ,::ilt, Q./ 

4.4.1 VI m~~R1111a11-wt1cr-a~V111.:i'U M6l bb6l~P11111-a'U e-.J\il"!Ju'UV1!ilu.:i-w<niu1 • 
1) 'W<nliJ1 '1-1n'\~t 1 'Un71?1~1.:J~m~''Uofl1'v'l'J'tVl11.:J~b~tJ'Ulil1E.Jn'U 

\J 

2) -w<nim m1lJL tlt1~'l11 LL'1 t~"11l-l'l 'U n11v\'1.:i 1'U L tJt1YllJ 
\J \J 

(,l7l.Jf11Vl'\.Jv1 

4) 'W\ll.liJ1n7'J'b'U~tl nl'J'~ti?ll'J' bb'1tn7'J'b'Ub'VlflbtJfo~?l1'J'?l'UL'Vll"l 

4.4.2 1crauu 

1) ~v1n'1m'J'lJn~l.Jb'\.Jn711Lm1tvimru~mn 
' ., 

2) lJffUVlm E.J-:i1u'l-1-:i11 E.J'\Jr1r1mL'1t11 E.J n~lJ 
' ' 

3) n11'l11L?1ut1~'1.:i1u 

4.4.3 1crn1-au-a~biiue-.16l 

1) u1tLlJ'U"1tJLt1.:iLrntb~t1u lil1E.Ju1tL~un1V1uv1 

2) ~.:iLn"1n11'l11L?1'\.J t1~'1-:i1u 'v'l~~m1lJn11vi1-:i1m utJvil.J 

3) m1'1~'1-:i1u 11v.:i1un11~rn~1ffur111 

4.5 't1n't!l~n1'a1 bf11'a1~~b;j.:J{il1b6l'lJ n1'a~B611 'a n1'ab'UbVIR b'U b6lV'11'a'1'UbVIA 

4.5.1 't1n~~n1'a1bR'a1~~b;j.:J{il1b6l'lJ n1'a~el'17'a n1'ab'UbVIR b'Ub61Va1"a'1'UbVIA~li1u.:J 
., 

'W<nl'U1 

1) 'l-1n~~1un11~ei?111J.:in11'v'lv1 n11~-:i n11L;E.Ju 1v1E.Jn11vi111E.J-:i1u n11'l11L?1ut11u~u 
\J 

2) 'l-1n~tb'\.Jn711Lm1~~'LJtilJ'1'17nmru~n~1 
\J 

3) 'l-1n~~ 1 un11~tJffu-ut1l-l'1V11-:iBt1L vitifo'.l"1 
\J 

4) 'l-1n~~ 1un111-u'Lvir1fo foffiun11~t1?111 

5) 'l-1n~~ 1 'Unl'J' 1 'Ut1UmruLL'1~b 'VIA 1 'U foffi '\.Jn7'J'tl1L?l'\.Jti~'1-:J1'\.J 
' 

4.5.2 16'1el'U 

1) lJt1'\JV1mE.J.:i1u1~~n~7A'\.Jfl111'11E.J"1'ULB-:J -;;i1m·fo1'1l\1l~tin7'J' ?I B'\.J E - Learn ing 



2) !JniLm1~~cifm.J"1Ltlm.111'Ut1-:i-nw-ffilii'foirm.Jvtmv 
" 

3) tl1 L?ttivi:rnnw 1viv 1 i·n.JLL'\J'ULL"1~ L 'Vlfl L'lJ L'1~~L vtm~?t:w 
" 

4.5.3 15fl1<ath:aihJ~.m 

1) ~.:JLfl~Y-l~~m·rn 1 um1~t1?111 

2) ~11'1?1t1um1:wL vtm~?t:w 11.Jfl11L~t1n 1-rr~m 'Vlfl fo 1"~ 

3) ~l1'1~"1.:J11.J 

4.6. in~::L'U·:itJfltJ~fl1'a 

4.6.1 in~::L-u-nJfi,1~m-a 

m 11 itllju~m l'Vl 1.:ilii'1u~.:i LL 1v1~tl:W ,x n~~ fl111 Lf\11~~,J~:w1 t\JLL'1 ~~rum'l'l ~.:i LL 1v1~tl:W 

4.6.2 15fl1Wel'U 

U!)'U~fl1111.J,;,t1-:i'Vlv1'1t1-:i LL'1~ 1 tli11fl?ltl1:W 11.Jtii'11.Jfl111 Lf\11~"1~t\Jfl1Y-lLL vt~-:itl1 

ei.:ifitl w flv'\.J'UEJ~ LL"1 ~"' rnwn'l'l m1:wvtm nvt'11 EJ'Vl 1-:i~1m'l'l'Ut1-:i~'ll'l'l11 ru 

4.6.3 1crm-at.l-a:ai1m-m 

11m11.J~"1 m1Pln~1 LL"~'Vlvi?tv'UL 'Vlfltifl--Xn~~ n11Pln~1Y-l11ru~'lJ'Vl1-:imfl?11.J1:w LL"1~ 1 u 

,;f v.:itl nu~ n11 L tv.:iv11.J 



5.1 1 bb~'Uf11'Hlel'U 

~'\Jm'i-11 Vlthv uv1 ua:: ~,iiB 

vi 

1-2 I b:'U:::U1'i1tJ1'l11f11'i~~f11'i 

~~Lb,~tfmJ 

1. bbu:::tl111tJ1'l11 

2. 'Ue)vJf)i;j~f11'ib~tJ'Uf11'i 

'1el'U 

3. bbmn1'i1~u1:::biJui:Ji;j 

4. f'l'J1l.JVll.J1 tJ'IJ el~ f11 'i~~ f11'i 

3 'i::uu~~bn~ti'elu 

(Environmental System) 

- f'l11l.JVll.J1tJ'tlel~~~bL')~ti'ell.J 

- ~~bn~ti'ell.Jbbl;l:::'i:::uuunf'! 

c'.1-5 I LL'U')A~LL'1:::f11'ilbfl 'i1:::\1 

'i:::lJtJ~~Lb,~ti'ell.J (Concept 

Vll.11~~ 5 bb~'Wfl116'1el'Wbb&l:::fl11tl1:::b:W'W~l;l 

,1:mu I ~af11'ib~tJ'U~ I 1vl'1'U'i!:i;l~flf11'ib~tJ'U~ . " 
n~n1'i1.1n11~vun1'iaelu 

-v1h1~ 

6 

3 

6 

11213141516 

• iO IOI • IO IOI 1. iim11.1fLLl;l::f'l,1l.Jb-U11'11m~el~ I -bb~~nD n~mf11'ib~tJ'Ll 

'i1tJ1'l11L~tJ~,hJ f11'ibvl~tJl.Jf'l')1l.JI - f11'ilJ'i'itJ1U 

'W~ell.l~'i1tJ1'l11 -f11'il.JellJ''v1l.J1tJ1tJ41'U 
" 

2. b i1 hm1l.JV1l.J1tJbbl;l:: - LbU~ntjl.Jn~nmJ 

f'l,1l.Ja1ri'C1.J'llel~f11'i~~m'i -CJL~tJ'Ll'1'iUtJVlb~uu~~ffivi 
" . 

'11nn1'i~1n'1n'i'iuntjl.J 

• 1• l• l• IOIOI 1.uniiimniim1mi1h1uL'1elw~-.:- . -·,,~1 

'i1tJ1'l11 -eli\'U'i1tJLbl;lf1b\J,,u w, ••. 

2. bn~vf n1!1:::m:::mum-if'i~mh~ <S'nml.J 

ii bb uu bbi:J'Ubbl;l::: d'.I u-i :::uu 1~ tJ - l.JeltJVlmtJ1u~1uLMtJ,nu 

el 1 PltJ b VI~ i:J i;j bbl;l :::V111 n n 1 'i'\111 ~ ~~bb,~'1ell.Jbbl;l'W:::,:::uu 

1V1tJ1f'!1'1v14 unf'l 

3. bn~vf n1!1:::n1-if'i~el v1~b zjelu fo ~ 
btluwuu'11nV1q1!1~-mf'l'1m1.1 

4.Ln~Vlf11!/:::f11'ifl'Uf'l11 b;tJ'U 

U1L'1'Uel 

5.ii 1 U tJ vi 'i Hi el L ') l;l 1 bb l;l::: 

fo~~'llellJ 

• I• IOI • 10101 1 iim1l.J~LLa:::m1l.lL-u1htu 
. " 

Li1elVl1~b~tJ'U 

-lJ'i'itJ1tJ 
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aBm'iaBu 
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-belf1'11'i/\il1'i1 

- 1rn1u 
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5 .1 I T LL~'UnTHI tl'U 

'1Ufl1'1-11 'Vlti1tJ tJ'l'I LLa:: i1'Utl 

vi 

10 

(Environmental 

Management and System 

sustainability) 

- mi' rn·r:rn.1EJ.:i ~untJnT'i 

~flnTi~.:iu 1~~m.1 

\.1~nf11'i~~f11'i~.:JLL1~~ell.JL;.:J 

\J'iUJ1f11'i (Integral 

Environmental 

Management) 

- ~mrlJ~'U51Yltl1fl\Jf11'i 

~\;lf11'i~.:ILL1~~ell.J 

,i':'U1'U I ~anT'.iL°1tJui I 
'U1UN 11213141516 

1(;lrttl'i::a,:if'ln1'H°1tJu~ . " 

11.:ILL~'Un1'i~~f11'i~.:JLL1~~ell.J 

4.mmwvh,:i1ui11.Jnu \;l'rniei 
- a: 4 

rnn Lfl1'i'V'lfl17l.Jfl~mu"Vtl.:IL'Y'ltl'U 

.,:;'UelnL,:;'Uhi:Jt'U 
" 

5. Lfl7'i'Y'ln!J'i:: L ut1tJ"Vei.:iei.:ir1 m 

LL'1::~'i'it11\J'i'iUJ1'!!1:fi'Y'I 

3 • I• I• I• 10 IOI 1.iifl11lJfoa:: f111m-ff 1h1u 
" ~ . 

LUel'l-11VlL~tl'U 

2.~1l.J1'irttl5U7tl ua::ueJ nt-1~n 

LL'1::16f11'i\J'iUJ1f11'i 
" 

3.L ~ eic1 ni n~:: n 'i::u1u n1 'i A fl 

L;.:11Lfl'i1::"1 i.:iLfl'i1::"1 ua::L'U1h 

m::U1'Uf11'i~~n7'i~.:IU 1~~tll.JL;.:I 

U'iUJ1f11'i 
" 
4.tlnin~::m::U1'Uf11'iA~eiv1.:iii1 

LL\J\JLL~'UU'1::LU'U'i::UU ~1lJ1'i'1 

L zjtll.J 1t1.:iY1q~5~n1'itlflifii 

s.tlnin~::m'iY11.:i1u111.Jnu m.:11 

lntlL1'11 Lfl1'i'V'l~Yl5fl'UB'U 

6.iim1::m1lJLU'UCJU1ua::CJmlJ 
" " 

~1l.J1'i'1Y11.:11'ULU'UVllJ 11\'i.:l\nel 

L 1'11 Lfl1'i'Y'l~Yl5LL'1:: -1'u~.:i fl11l.J 

Osln'i'i:Uf11'iL°1tl'Un7'i'1tl'U I aeim'i'1el'U 116n1'itl'i::i.ilu I el' 
I 

e. , 

LLa::tl1Luei.:i~u -:u~e1"4-rn,; 

-m'i"LJ7L~'Utl'i7t1.:i1u~1t1 ~uqm'ilJ'Vi'!!LLa::fiu 

PPTua::f11'ifl'Ufl11LYil.JL~l.J i\;llcitl1 
" 

-~1t1B~n 

-U'i'itl1tl tin~1eleJ7.:I -~1a111th::neJUf11'i -f11'iL"a1i'UL~tl'U ell~ 

fl11l.Ji1fl(YLL'1::fl:1lJ U'i'iEJ1tl LLa::m'ici.:J.:11'U 5'U1 
'11LU'U~eJ.:Jiif11'itJ'iUJ1f11'i -~eii~'11f'1U (;l'i.:JL1'11 LVltl 

" 
-?in~7fl1fl~'U1l.J \J'i(\J1f11'i - n~n'i'il.Jm'll.J -m'iiici1u11lJ 

" . 
ntJm'iY11uu1'i.:i - 1unu n~m'il.Jn~l.J . . ' 
?1'1U1\ijj'IJ(i'i'il.J n-n1 \.11L~1 - mru?in~1~LU'U f11'i(;leJ'LJri7mlJ 

CJ~uatl1 :u~mfl~'U1l.Ji.:i ,La::eiihh1t1~a 
"" 
-m'i?in~1'i::uuiiL1f'ltl1 ~11.J:u~ - f11'i\J7L~'Uei 

LLi.;.:i~(;linmnruv\iim'iU'i .:i1un~l.J 
V V V ~ 

ru1mwiJururu1\1tl.:J~'Ufl\J - ~'1.:J1'U~1n 1u " ~ ~ 

m'i~(;lm'itl1 tl1fle1'1J~(;l1 .:i1u 

u1ufiei - ~a.:i1tJ~1 n 

- f11'i1'1-11Lfl1'i'Y'IL~1Yielf'i1 mrufin~7 

U1n 1tJn~n~n'i'i:..J -f11'ii.:JLn(;lsJ7n 

f11'i?in~1'i::UUUL1f'lzjlJ"LJ1 f11'iL"a7n~m'il.J 

~1t1B'1_n 
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5.1 T LLtl'U01'HHl'U 

au~1~ 
vi 

Vf'U1EJ tJ'VI LL6l:: l-hUeJ 

14- / f11'i'1i;Jn7'i~~LL'li;JaeJlJ1'U 

15 'qlJ'!!'U (Community 

Mana~ement) 

- i(;l!'U1n7'i"tJeJ~t~u."1::f11'i 

'1i;Jn1'i~~u.,i;iaeJlJ 

-f11'i'1i;J f11'i~~ LL "Ji;JaeJlJ~"lEJ 

niiilruru1\,1~1'UeJeJ n " ~ ~ 

a'iULLt.J'Um'iavtJ~eJt.J6lf11'iL~EJ'Uf . " 

~:'U1'U I t.J6lf11'iL~EJ'U! I 
"tl1UJ~ 11213141516 

1~e1tJ'i::a~~n1'i~EJ'Uf . " ihln'l'ilJf11'iL~EJ'Uf11'iaeJ'U avm'iaeJ'U 15m'itJ'i::uitJ el' 

4.tlni mj:: m'ivi'1~1tJ1wntJ m~I -f11'itJ7U'1'UeJ'i7EJ~7'U~1EJ -n'1n'i'ilJO~lJ 

~vrnn Lfl1'i'V'l~V15fl'Ua'U PPTLL"1::f11'i~'Ufl11 L YilJ L~lJ 

5. ii .rn:i:: fl17lJ L UtJCJtl 1 LL"1:: CJl,l 1lJI 
" " 

~1m'ie1vi'1~1'ULUtJvilJ m~~eJ 

L 1'11 Lfl1'i'V'l~V15U."1::fo,il~ fl11lJ 
..,._ G vd 
fli;JL'Vf'U"tJel~~el'U 

6 • ,. ,. ,. ,. p I 1.iifl11lJfLL"1::fl11lJL-b'11'11'U -n7'i1.J'i'iEJ1EJ -~1"1vl\J'i::ncl1.Jf11'i -n7'i'LJ1L~'Ucl el1'1 

45 ,. ,. ,. ,. ,. ,. 

" 
Vl~On7'i LL"1::V1(]~5 -f11'i'V'l1'1~P10~1il1fl~'U1lJ tJ'iW1EJ -'i1EJ~1'U i5'U': 

2.Lvivtlnin~::-L :SvlJ LEJ~m'i 

'1i;Jf11'i~~LL"Ji;JaeJlJf71.J 1~ 
~7'Un7'i'1i;Jn7'iu1ti;iEJWnii -~ai~if'ltl -m'i~~Lnv1m'i L~EJ 

" 
ilqiqi1~a~~'U u1·11tJ~a -Lel0~1'i ~1'i1vi 

1(;l!'U5'i'ilJLL"1::JJii'UqJq/1~cl~~'U -f11'iV11n'1n'i'ilJf11'i11~ Lifo1-b'a~ 

3.in~::1tJm'i~eJ~1'ii~m'i'V'li;J LLCJ'Uf11'i'1i;Jn7'i11·lLl.CJ'Uf11'i -u1i;iatJuv11 
" " 

m1vl~ m'iL;EJ'U ti;iEJm'ivi'1 '1i;im1~~LL,i;iaalJL;~m'i1 -n'1m'ilJ0'1lJ 

'i1EJ~1'U f11'itJ1L~'Ucl 1tJi'UL~EJ'U 

.4.iiliJEJ~1'Uf11'ii;J'i~~eJL1'11LL"1:: 

fl11lJfocji;i'lje)1.J 

f11'i 

-f11'i'LJ1L~'Ucl'i1EJ~1'U 

" ' 

L-u'111lJn'1n'i'ilJ 



5.2 LLCJ'Wfl1'S"1.h~cih.Ji:-mnTH1tJ'tJj 

m'S"th~wu 

., 
~ Yi(l~n'S"'S"l.Jfl1'S"L-iJ'1-a't1L1tl'tJ 

2. 1rn1t1 

3. m'S"tl1L~t1eJ-:i1t1Ltl t1n~l.J ,_ 
4. n1':i11-:JLLCJ'Wn1';i~\,ln1';i 

~-:JLL1\,!~€Jl.J 

5 . m:iunm-:imA 

6. m:iutlmt1mA 

"a'l11 

..; ,., 
'Vll.ll\,l'Vl l t,)1'tJ 

fl{Ui)'j'jl.J oJ~tJi)'j'jl.J 
' 

5% 

5% 

10% 

..; ,., 
'VllJ'Jt,)'V] 2 t,}1'tJ 

f'l11l.Jf 
" 

5% 

5% 

10% 

10% 

30% 

..; ,., 
'VllJ'Jt,)'V] 3 t,)1'tJ 

l1m~~V11-:iuqJqJ1 

5% 

5% 

5% 

10% 

10% 

35% 

cl I.I cu 

Vll.Jl\,l'Vl 4 \,) 1t1V1 nis~ 

fl11l.J~l.J'W't.15'S"~V111-:J 

'UAAmL"1~fl11l.J 
' 

1'U~t,)61Je)'U 

5% 

5% 

5% 

'\/llJ'Jt,)vi 5 i;)1'tJ 

'l1nis~m'S" 

1Lfl':i1~~L~-:J 

!,l'JL'1'1Jfl1':i .. 
~el'17'S"LL'1~ 

L'VlflL'tJL'1V 

5% 

10% 

..; ,., 
VllJ'Jt,)'V] 6 t,)1'tJ 

'l1nis~i~-:i 

t!ljlliim'S" 

10% 

10% 

"a',)l.J 

5% 

109'6 

15% 

30% 

20% 

20% 

100% 



~ n~ru::m1th::LiJt1 ., 
~ 'l ~ fl'fil.J m1 b .;r 1-a'm1 tJ'U 

2. 1u~1t1 

3. m1tl1b?1t1€1~1t1btlun~l.J _,_ 

4. fl1111~bbi:J'Ufl11~vlfl11~~ bb1vl'1 €)j.Jbb'1:: 

fl11f'lfl~1fl1fl?l'U1l.J 

5. ?1€1Uflm~mfl 

6. ?1e:iui.Jmt1mfl 

J,Jv11~~th::LiJ'U Jvi'11'Ufl::bb'U'U ·1,tw1 m Vl\;J 

'VlflJi.Jv11~ 5% 
T 

' 
'VlflJi.Jv11~ 10% 
' 

11 15% 

13--15 30% 

c,i Q CV 0 

"11l.J'Vll.JVl11 'Vltl1'1 tJ fl1Vl'Uvl 20% 

"11l.JYll.JVl11'VltJ1~ tlf11Vl'Uvl 20% 



6.1.2 bn'\~l.J 

6.1.4 5'U17 hL~E.J-:i . (2546). n1-au'ivn-a'1~n7<a'Vlfatnmcr-a<a~'U1~ua~~-!lLL1~~m.J'U'U 

'11'-l'V11-!l'Uil-:!il-:!fl~ b 'Vl'-l .1fl'a -:i rm \ii1 'a1'1 '11'\J'U 'a7'llllff1Jr1w1tJl..l .tJfl'aY'ltJl..l. 

6.1.5 5'U17 hL~E.J-:i. (2558). Liln'11-a'll-a~nil'Un7'a'&'lil'Un7'a'1~n7<a~-:ibb1~~il~. 

l.Jl-111VlE.J1~E.J'a7'llll!]n7W~tJ~. 

6.1.6 5'U17 hL~E.J-:i. (2550). ilb11-11V1v1'U11'U1~~LL~tl11'U-:i .~l..1Yir1f-:i~ u11'1nvl1.JYi • 

6.2 Liln'11<aLLa~-um.m,h~ru 
\J ., 

6.2.1 Ln~v-:iPin~ 0~l..l~tJh'1u. (2536).n1-a,i'~n1<ab'Vlfl fo 1a~~-!lLL1~~il~.mr11'1l1 
' 

1f411 n'a'al.JP17'1 \il{~,:i LL 1~Je:il.J .l.Jl-111Vl E.Jl~ E.Jf-:J~\il .m-:i L VlY'I "1. 
' 

6.2.3 i'nltJ7 l..1'1Y'lfln,;. (2541). eJ'U111''-!~-:i u1~~il~.vll..lYir1f-:i~2. m-:iLVlY'll..lm'Um : LBtJ. 
\J ·1 ' 

" " Lm'Ube:l'1.Y'l~tJ~-:J , 

6.3 rnn'11'aLL'1~'Uil\j'1LL'U~'U1 

6.3.1 Crittenden, J. C., Trussell, R. R., Hand, D. W., Howe, K. J., & 

Tchobanoglous, G. (2012). MWH's Water Treatment: Principles and Design. John 

Wiley & Sons. 

6.3.2 Alibaba Group.Bio.Garden.(2014).Floating Island Water Treatment. 

[Online]. Available from: Http//: www.alibaba.com 29 November 2014 



7 .1 m1~V15n1-a'\J-a~bil'uth~~'Vlfim'1'Uei-:i-a1v1"tl11v1v'Un~n~1 

1. 1 'I.J1'UlL 'lWLJe:J-:in1'H1EJ\Jf11'a?le:ltJ e:l1~1'a'V~?le)'\.Je:J6U1cJ 1 ~'UnPl n<jj7bi11--J~-:i f11'a'U,r'UU'l-:i " . 
11cJ1'U1i1'11nn11 L1vun11 ?t eJ u 1 u.n1 r1 n 11 Pl n~1 ~ ~ 1 'UlJ 1LLfl:::r111lJ J1 ~ ClJ'U e:i-:i 1 'U1n11~vin11 

im 1111G1t1lJ LLfl:.:th::: LtJ'lJ'\.J~7 n-ueiAlil L i1u'lJt1-:i'1nPlm;1 ~0rn1~\ilJ'U117 cJ1'lJ7 L ~eJ'1-:JL?t1lJ 1 ~'UnPln~1 

LL?t111-:im1lJAv1 L i1u~e:i rn1~\ilJ'U111 cJ1'lJ11 u·ih-:i'Llfl 1 c.1'lJ0-:imr1 rn1Pl n'lj7 

2. 1 ~,JnPln<jj1tJ1::: Lil'\.J~\ilJ'U1f111'1JeJ-:J\l1'UleJ-:J 1vim'l.J1cJrnvic.1u m1lJ{ Yi'n'lj~ 1 urn1tJ1~mfl/ 
., 

"-' -=::ti. < I Q.,I ,<::ii Cl. c:,j 

r1m Lm1:::'VlneJ'UlLfl:::vm-:i rn 1 L 1cJm1 cJ1'll7'U 
" 

3. '1-:i L?t1l-11 ~,J n Pl n'lj7 LL?tv1-:im1lJAv1 L i1u~0 rn1 L1cJ'Uf111?10'\.J LLfl::: rn1~\ilJ'U111 c.11'll1~1,i 

'i~\J\Jfl11t.h:::LiJ'U on line 'lltl~lJ'Vl71'Ylm~cJ'Vl~el'lleJ.:if1rut: 

eJ1'171 tl ~ ?t0utJ1::: Lil'U rn 1?tt1'U'llt1-:i \l'l'U LeJ-:J 111 ~ "m 1 b 1 c.J'U'IJ 0-:i,J n Pl n~1 LLfl :::V1111 cJ-:i1,rn1tl 
" " . 

~\;lj'\.J1 f11j'lJe)-:J\JnPln'lj1 Uqj'Vl7 ~U?t'aifl LLfl~ LL 'U"J'\111-:J bbm 'IJ'Vl~e)n7'ab U~cJ'UbL Ufl-:J/tlfotJ1-:i11 cJ1'U7 

'17 mL 'U'l.H1-:J Ln\l'l rn 1?1 eJ'U n111 Lm1:::i.1~" rn1 L1 c.J'U'lleJ-:J\J nPl n'lj7 11 cJ-:17'\.J n111~ c.1 

1. rn1tJ1~mfl m7lJAli1 L i1u'IJ0-:i,J nPl mn n11'l.J1::: Lilu n11?teJ'U'IJeJ-:J\l1'\.JLeJ-:J Lrn::: ?t1UU(1J'Vl7 

eJU?t11Fl LL 'U"J'\117-:JLLm 'IJL~eJi,J?tlilf11i?teJ'U L~eJL'U'U'UeJlJm '10-:J(J)'U 1 'Un7itlfotl1-:i11c.11'1J11,Jmfl , , \I , 

n11Plm11~01 u 
2. n111~c.11 u.ffuL1c.1u L~eJ~\ilJ'U7iULL\JtJ 15n11L1c.1un11?t0u 

" 
3. tJfotJ1 -:J11c.Jfl::: L~ cJvl'lleJ-:117 cJ1'1J71 ~vi''U?tlJ tlbLfl~ L 'VllJ7:::?tlJ fl\J\JnPln~Tfo~tJ 1 tJ , , 

7.4 n1-aV11u'6'leium\l1-a11u~~H1l-1'J'Yli'Uei-:i'Un~n'li11u-a1v1"tl1 

1. ~?teJ'ULL?tv1-:1\ll1mh-:irn1tl1~Lilu~fl 1 m1cJ1'1J1L ~0rn1mu?t0u 
" 

2.1~~7c.Jl'll1f11iflru:::LL~-:J~-:J1~milJn7W11'\.J?teJ\J '1lJm1'1?teJ\Jn711~Fl~LL,J'U1m1c.11'1J1 , 

'Vl~eJ'a1 c.J.:11'\.J'lleJ.:! ~ L1 c.J'U 
" 

3. LU~c.J\JL vicJ'Un711 ~Fl::: LL'U'\.J'UeJ?teJ\JLL~fl~ieJ 1 m7c.J1'1J7 \l11lJLnru"1~f17'Vl'Uli1 

4. J111'1m1lJAv1L i1m~cJ1nun11tl1:::Lil'U~flf111L~cJ'U'17neJ1'111tl ~,J1:::n0un11 L ~0,Jfo 
" 

7' 5 m-a~h b ihm1'a'Vl'U'Vl 1'Ubb61~ n1'a11-'.l bb~'U'l.Jfou1 -:i,h~~'\115~61'UeJ-'.l'a1£J1"U1 
0 

" ~ '" "' S " • I .,/ "' ' J' ""' " • I"' • I 1. 'U7'1JeJFlli1L 'Vl'U'IJeJ.:J'Unr1 m11'11n'lJeJ 1 m u1:::mfl L'V'leJ'11i1nflm tJel'Vl7Fl17m'Yl\l1eJ.:J ui'U ui.:i , " , 
16n7i?i n~11 '\.J~e),:j L1 c.J'U n7i~'Ufl11\il1 c.J\l'l'ULeJ.:! LLfl::: 1,J Lb \J\J'l)e),:j n71?1 n~1'Ue:Jn?ttl1'\.J~ ~fl'11 nm 1 

" 
'l.J1:::mf1'1:::U11 uu-ruu"a.:if11i~li1f11'a'L1c.J'Uf11i?teJ'U 1 'U1'\.J~eJ 1 tJ , , 

2. -J1~flrn1tJ1:::Lilum1?10'\.J'IJeJ.:i\l1'\.JLeJ.:i'11 n-u0 2 m~111n~mvicJuLAcJ-:inu-u0A111L i1u'lJ0.:i • 
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