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1) 1.11111rn1r-0'11il 

2) LLtJutljj~mr~.:iii1111i'lll-11u1::u::ri'lll:'ll'1.:i <i1u1u s LLtJU HfiLri 

( 1) LLtJutljjuiiimrilhul')OJJl1Yi'll1n11'1 

(2) LLtJutljj~mrilhm~rn 

(3) mJutljjuiiimrilf1ul'li'~mmiiimLl:'l::mr'll::i1'~"l'll:'l1!.l'll'll.:Jiiiu 

( 4) LLtJutljjuiii mrilf 1ul')OJJl1Yitl1 LLl:'l ::mr1::u1utl1 

(5) LLtJutljj~mrilf1ul'll-IU1l'll-1'11Uci.:i 

(6) LLtJutljjuiiim1ilf 1um14'111mr'll<M L~!.I 

(7) LLtJutljjuiiim rilf 1u «'I'll-I LLl:'l :::mril ci1u i'l l-l'll'll,tlr:::'l11'll u 
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(4) l111Lilum11111l-1 LLt-11..1tljjlliim1ilf1ui:r,f'lu U~l'l'll'Wi:ru~ulf LLl'l:::m1l'u ~'1l,T'1l' Llluu iff ,LLlii1:::u:::ri'1l'W 

ri'1ll:111' Lf'I Nm 1 LLl'l:::l111Lilu~11..1'1lu1" Iii '1l L ct'1l, 1 m:::u:::ri'1ll:1 ¥1" LLl'l:::1:::u:::l111Lilum1 L ~'1l 1'!X'Jl l-l'll'WLn 1111'111l-I L'ii 1 h 

LL!'l :::L-if 1u1i1rl1ul'~u1u~ noF1..11i1'1l'W'll'1l"m 1~ lil-l'W1Ll'11"n11 

(5) 9111l11-ii'1l:1;J!'l11u11:::Lilu111 Lf'INm1 WT'1ll-I ut-11..1~ LLl:1111,l111 LLilti" uu~vi'1l~ 1111 Lilum1"l1','1lu1,-.:::Lilu111 

LL!'l :::i' 111 L "l'W Lm :::rl" 1 iXilti~ u"11..1L 91'11'1l,~'W~~ LL u~vi'1lw1111~11..1 L ~'1l 1 '!Xi.lti~u-nuiK"n !111 Htl1:::n'1l1J m1~1~ LLtJ'W 

~ Jil.l'W 1~'W ~1 'W'1l'W1 f'l lil L ~'1lU'1l,n'W LL'O:::l'l 111tJ!'ln1:::V11J"l1nm nil 111'fllliili'u li11 l-I LL 'W~vi'1l'll'W rl,J1iru LL!'l :::tl 1Li'l'W'1l1 iX 

ll 1i!n,1uu'Luu1u LL"O::: LL1:rnV1l'wmmfi11u'l11 iii LL"O:::~~ LL~ 111ll''1ll-I t111u t.J'W~n 1 unu,1ut-111 m1tljju'1imu 

LLtJ utljjul'im 1ilf 1u~~ LL~ 111 i:li'1l l-I 

( 6) 9111l11 ~i'.!'1l mn:::-l' u Lil lil"ln L ii 'W'll'1l' L1'1 Nmn:::uuvi'1l'll'W rl~tl1iT1..1L ~ '1l L w ii"1:::1.l~1' l'1 ir, l1L111 nli uu 

~111'tl]ffi1i1 LLvl'~ 1 LL'O:::LLvT'~ 2 LL!'l:::ti1:::'111i:rl-J~'Wll~i'.h1i;l~n!i11 L~'1lL'IXM1l-llL~U1tl1Jn111111LU'Wn11 LL!'l::: 

m1tljju'1i111mrl'1l Ln 111 Lil ~"ln Liiulii'1l'Jl l-l'll'W L 91'11'1!,~'W ~~LL u1vi'1l'll'Wrl,J1 irm~'1l L wii,'ll'1l' 11'1Nm1w1111 ~1u 
ilU~U,1'WU'1l' tl'WLL!'l :::urn VI 11:11 fi1 Hl.!nl'JL 'W~'W~ ilU11'.1'1'Wili1'Wn11"111"11 LL'O :::ilti1u" 1ulii1" 11 u~'W~ 

' ' ' ~ 
'1ll'J1~1i1'1lL'W'1l~ 

(7) \)) 11"l 1:1'1l1J 1'111 l-IW f'1l l-l'll'1l' n 111111 L ii 'W"1'W!))1 l-1 LLtJ 'W 'Tl n L ii'W'1lU1' 1:1~1 Li'l l-1'1l LL'O :::'ti n-lf '1l l-I LLtJ'W'!)n L iiu 

tlU'JlU'll'W ~tl1:::n'1lum1 1.lti1rn1uil'1l,n'WLL"O:::unLV11i'l1fi11ruilu1u~u~ 1.lti~rn1uilf1um1"111"11 LL!'l:::ilti1rn1u 
I> I I I ... 

ii\1~ 11uYluYi'1lU1,lii'1lLU'1l" LYf'1lL\))11'JUl'111l-IWf'1ll-l'if,ilf1mLtJ'W,1'W mnr,l'i'uut1J'D1 m1tl1:::i'l1'W,1'W LL'O::: 

l'1~1uwr'1ll-l'JJ'1l''fltlnmr Lri'1lLn111Lil~"lmiiu 

(BJ il1mn1111'111uL~l'.lil1u'li'mct'""l-l1"l1nm1i111Lilum1tl'1Nm11iXu1i;VI tl\))VI. 91n111 (l-lil1'D'W) 
I ,, I ,, 

1111Lilum1<11uPi1'11111 L 'D l'.I Li' i;i 1u1 iX LLri \1'1ilfl'u tJ-. m:::VI u L Yl'1l Lllum mnL VI 1 ~ ni'!)n L iiu 1 u LU'1l' ilf u ~"i 'W!))'1l'W 

m1<i1ul'i1'11111 L'Dl'.IL'Wnni:1tlniii Lri'1li'liUl:11 Lil\il LLl'l:::l;j'Ofl11'111l-J L~Uil1U~"ill-1111 LLi:lf ~ 1JTi;V1tJ1:::nuli'u"l:::<i1u1JX 
• 

~ L~ ui.l1u 1:111u !)JN ml-li'W\))'1lum r'll 111 L'lll'J l'111l-1 L~ u~1u'l/'1l"u1i;V1t11:::nuli'u 

(9) u1i;VI tl111V1. 91n111 (l-1~1'll'W) i1f'1l,4'111l11 LL"O:::Li:1'W'1l111'.1,1'Wt-1!'lm1tljjul'iml-I LLt-1utljjlliim1ilf 1u 

~" LL1111i:li'1ll-1 1 iX ~1Wn,1'W'WLU1J11'JLLl'l:::LLtJ'WV1l'W1'.11n1fi11l-l'D1iii LL!'l:::~" LL1111i:li'1ll-I ( 1:1 tJ .) LL"O:::<i',~-l 111~ 111'tl]fn1il 
• 

Vi"l1m.n~n 6 L~'1l'W 'if"1ur:;u:::ri'1li'lT1" LL!'l:::1:::u:::i111LU'Wn11 !))1l-JLL'W1Vl1~n11U1Ll:1'W'1l\:J'On11iii111!))1l-J!))11"1i'l'1l1J 

\:J'O m:::VllJ ~~LL 1111i:li'1lu 'll'1l~i11urn1uu LtJ1J11'.1 LLl'l:; LL\:J'WVI l'w mn 1fi11U'D 1 iii LLl1 ::;~,LL 1111 i:li'1ll-J 

( 1 O) ~1ntJ"Om1iii111!))1l-lli111"11:1'1l1J i:Jl'lm:::Vlu~" LL1111ft'1ll-I LLi'l111" 1iXL i1mLu1 L~l-IU'1J~1~' LL~111i:li'1ll-1 u1i;VI 

tlviVI. <11n111 (l-1~1'llu) ilf'1l,f111Lilum1tll'utlt'LLrll'llll11J~1iJu'l111m:l1 LL-.:::il1mn111L~lilmn111111 1 ~'1!1"1 
ri'1l11XLn111t-1l'lm:::V1ulii'1l~'LL1111i'1lu ui'i;VI tlviVI. 91n111 (u~1'llu) i1f'1l,LL9,1iX9,~-l111~111'tlJfn1il LL"O:::i11i!n,1u 

ufou1mL11:::LLtJ'WV1l'wmmnnu'll1iiiLL11:::~' LL1111i1'1lu (i'l tJ .) vir1u t111u Ll'1 L ~'1l"I::: 1ilft11:::1111..11iXM1ui1ui'.!'1l 1um1 

(U1Ufj\.LYl1 L~'flfj'll) 

~{uin-nchu1P1'lnttlJ~~fl~'J!'fllJU1t'3 

n~lJ~1ii"li.i1'l!\.l 1J'jtfVJ tltriYI. <i1ri'Pi (lJ\11'1lU) 

(Y'HJYINf]Vlt UUY1tl1 Llfl~U'l'3L1'\f Pl1l'l~Yl1) 

~i1u1ryn11~..iu.'lL11ftt11.1 
i.JM L~u1-:ift'l!i.l' 41rif'I 
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(11) 'l'11nu1i;'YI tliii'YI. 41ni;i (1-J'l'11'Jlu) (tilil'YI.) ilA111-J41Li'.luili''fl·Hli~uwLli1Mr1u!'l:;L~ui;i'lf'INm1 

'l'1r'fl1-J1iilrmn'.1'fl,nuLLl'l:; LLm 'll til'l m:;'Ylu~' LL1111il''fl1-J 'l'1r'fl1-J1111m1rilii;i11111-J lilnr.il'ltiu ti 11 m:;'Ylu~' LL1 i;i !l'ti1-J 

1111!-J~1ilf Li'lUtl 1~U11U,11.Jn1T":i LA 11::ifti11 m::'Yl1J~' LL 1111 i\'ti1-J~1ilffo A11!-J L~U'Jltl1J 1.J LLl\'1 1 i.\'u1,;'YI tJ 111'YI. 41 rl Iii 

(1-J'l'11'l!u) LL~.:i11Xml1u.:i1u~i:Jii1mr.i,,,i!1~1umrV1r.i11ru1ti1.1lTiii,,,i-titi1.j11J11ilrn1Lilumr t>l.:id 

(11 . 1) '1'11nm.hu.:i1u~tl\i~'1'1rtltl1.jl1J1111 L~U~1mntl~UULLUl'l.:JM.:Jn!i11 Liililti!'l~i;itl~.:J LL11111\'ti).J 

!-J1 n n~1'1'1 rtl L Viuu L vJ1!-J1 Iii Tn11~ rl1'1'1Ulil 1~U11 U.:J1Un11":i Lf'\11 ::if~ i'lnT::'YI 1J~' LL 1 Iii I\' tl).J ~Lilf fu M 1 ).J L ~U'l!tl1J 

1.J LLll' 1 1 i\',,,tl1u.:i1u~ tl1.j!-J""ili'l'1 ttltl1.jn.J1 Iii l'ur.i i;i LL{, 11\' Li'Ju 1tl Iii 1 !-J'l'1 it nm ru'fi LLl'l:: L1'flU1 'JJ~ r'i1'1'11.llil1~un!)l-11-J1u 
,r,. 1 i;iti 1tl ~Ttl).J nu1i\''1'm11~1 LU1n11LU~UULLUl'l.:J t'),n!i11oif 1.:i ilfu~l'u"l 111 LL {.:i1~i\'1hirn,1uu LU1J1ULLl1:: 

LL~U'Ylf~mmDTrn'l!1iliLLl1::~.:iLL1lilll'ti).J (i'l~.) L~tl'Yl111J 

(11.2) mn'l'1tl1m1u~ti1.jmil-lttltl1.jl1J11ilL~u~1mntl~umLtl11.:it'l.:inli11m"lm:;'Ylui;iti!'l1r::~1ri'n.i 

1m1u,1umr":i Lf'lr1::i.1 ~ l'l m::'Ylu~' LL1 ii111'ti1-J~1ilffu A11!-J L~wntiuH LLll'1 1i\'l-ltl1u.:i1u~ti1.j1-J""ilil-lttiti1.jl1J1111 
.;\'i;il'l.:ir1u,1umntl~uwLtl11.:i t'l.:in!i111 i\'~1un-nuu'luu1u LL11:;LLtiu'Ylf~mmfirW'll1ili LL11::~.:i LL1 lilll'ti!-J L~tl 
Li'l uti 11\' A ru:;n rm n 1r~'li1u 1n.in1rV1oi1rru111u.:i1um r":i LA 11:;1-1 ~ i'l n r:;'YI u ~.:i LL 1111!l'ti1-J (f'l'l! n.) 'lj i;i~ L~mif ti.:i 
11\' 1"1111-J L ~U'l!tiutl r::nti uritiuiil 1Lilun1 ntl~ uu LLUM LLll:; L~ 'fl LAN m r 1ilf futi 1.j~l-lttltl1.j ry1Iii1 i.\'i:Jm r 

Lli~ uwLtl 11.:i 11\' m,hu.:i1u~tili1-J""ili 1-l rtiti\j n.11 Iii LL {.:i ~ 11 m ntl~ umLtl 11.:i t'l.:i nil 11 11\' ~ 1un.:i1uu 'luu1mLl'l ::LL~u 

'Ylf~mnwrrn'll1iii LL11:;~.:i LL 1 i;ii\'ti!-J L~tl'YI r1u 

(12) l-l1nu.:iiltlr::Liiiuun.i,,,1oifti":i 111nn.:i111 LLl'l::'li1.:i1u'JJti.:i'lj1-J'llui;itin1riil1 Lilu'lf'lr.:in1r ti111'YI. ili''fi.:i 

"11 LU1.Jn1 mm 'JJU 'IJl-11t'l.:inIi11 L~ti'JJ'1' lilU'IJl-11A11!-J-i'111LLtl.:J'lltl.:J'lj!-J'llU1 u~u~TI'uYi 

(U1!.l'l'j'UYl1 L~'Elq'll) 
~4'CJ1n11cl'lt1'11'\')n'l'ffiLLfl:::oJi'E1lJU1t'3 

ntill~1n,..tl1,r'U u;.:i;-.,., tluivt. 41ri~ (lJWl'JIU) 

............. £ ... ~.~ 
~ . ~ . 

(\.11!Jl'l1-3Cjl'lti 'UUl'l'U1 LLfl:::'U1~L1ri: l"\1fl~Ylf) 

~-D1u1ryn11~'3U.'JiJ'!>\''EllJ 
i.J°W'Vl Lih.il'lfl'l!i.! 41ri~ 
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2. bbeJ'l.l tlij..ni n1 'ii.:i bL 1111i"m-1 'L 'l.l 'i::v:: ri '1l'i'lf1~ 

2.1 bbeJuilijljiim"a~1Uf!tu.111'Vi'il1n11'1 

1) 'l'l'ii'nm"aLbii:;b'l'IL'leJil • 

"l1nii"lmrnm1ri'1l11l'1''ll'<MLf'INm1 i:ifh~'l111mhnu 14. 7 411JLf'lrni'1Jlii'1l\jnu11'1nLJ.1L'l1 ;,L1i111~uui'L~ru 
~u~ ~1 LL'l-1'l.i' l'"u LLl'I :::~1 LL'l'l'l.i''ll' Lll'1lnJ.lrl1Jf'l~1J.1LiiJ.1~\J"'l1/11~11ln"l1' 11111ii1ullm'Viil"l"lUU Vi 11'\Xi:i f'i1LYi1nu 'II • • 

136. 7 4 1J.J Lf'I rni'IJ lii'fl" n1J1 l'I n LJ.llil1 ;,n l'i 1'1lu1umru'l1J.1111l 1'l1UL'l1 mh:::1111'1l'lru:::mrn1111~' LL~ Iii i:\''1! IJ LL li-l'll1 iii 
~ . " 

'ilUU~ 24 ('Vi.I'!. 2547) ~fl1'1'1Uiii1'i'liJLiiu 33011JLMni'1Jlii'1l\jn1J1f'lrlLJ.111l1ii1Vll'"uf'i11Jfli'l11~U1 "l1n1i"lmrn 

1111ri'1llll'1,'ll'1l,L1'11,1111 LJfLLri f'i11'1~11JLii1Jiiun1'111'11fo'1lUIJ'1lU'1lnL'lli11 (CO) L'il~U 1 -r~LJ.1-l LL!'I:; 8 i1t1J' 

i:if'i1~'!1111LYi1nu 2,233.55 LLfl::: 1,359.60 L1JLMni'1Jlii'1l\jnu1f'lnLJ.111l1 11l1J.1~11ii'u ;,L1i111~uui'L~ru~u~ 
~1 LL'l'l'l.i''/l' Ld'1lnlJrl1JM11JLoifJ.1oifU~'lj 111~ 11ln"lf 111 Llii1UMl1'ViU"l,UU vh1'\Xi:if'i1 LYi1rl1J 5,090.55 LLl'I::: 

3, 649.6 1J.1 Ll'I rni'IJ lii'flfl nu1f'InLIJ11l1 11l11J~ 11ii'u ~,j:j f'i1'1l •l1 umru'l'i"J.1111l1~1u11l1mh:::111f'll'lru:::mrnn11 . ~ " 
~' LL1111i:\''111J LLli,'ll1iii 'ilUU~ 1 0 ('Vi. l'I. 2538) ~n1'1'1Ul111.Ji.iJLiiu 34,200 LL!'I::: 10,260 1J.1LMni'1Jlii'1l\jn1J11'1rlLJ.111l1 

11l11J~11ii'u LLfl:::f'i1M11JLii1Jiiuii1'll1u'LL'l1L"lU1111'1l'1ln1'11111 (NO,) L'il~U 1 -i'1L1J-l i:if'i1~'!1i11LYi1nu 9.59 

11J Ll'lm i'J.1 lii'1l !'I nu1 <'lnLJ.111l1 ~' Lii 111~uui'L 1ru~u~ ~1 LL'l'l'il''ll' Lll'1lnJ.1riu 1'1111J L ii1JiiuM11111~ 11lnr.i1' 1111i111. u 11 m'Vi • • • 
il"l"lUU Vi 111Xi:if'i1 LYi1riu 69. 791J.1Ll'lrni'!Jlii'1ll'I nu1l'lnL1Jl1lr ;,n f'i1<J•lbwnru'11J.1111lr<11u11l11J1h:::m l'I , ~ ~ ~ 

1'1ru:::m1J.11111~,LL~iiii:\''1l1JLLli,'ll1iii 'ilUU~ 33 ('Vi.Pl. 2552) ~n1'1'1Ul111.Ji.iJL1iu 3201J.1Ll'1rni'J.11ii'1l\jn1J1f'lrlLJ.111l1 

'1lU1' 1n111l11J L~ '1l 1 'IX1i9nn1J1111ri'1l 11 l'1,'ll'1l' L1'1r'm1i:i ~!'In r:::Vlu lii'fl~ IJ'JIU LLfl:::~ u~'1l'1lu 1 '1'11~ '1ltj1ni:\' Li:! rnu'flu 

~ lj 111 Lf'I N1111'1'~ 111Vi 1LL~utljjuiii1111~' LL 1111i:\''1llJJf1Uf'l n.l.111'Vi'1l1111f'I~L'l'lIJ1:::!1 IJ L ~'1l 11X ~i'rn mnu 111.ltljj uiii 

lii'1l1ti 

( 1 ) L~'1lfl i11mlJ1illLLl'l::11111'111J f'I J.111111~' m:::91U'll'1l' ~Ui'1:::'1l'1l-l LLfl :;!111J.I 1'1~1:1~ Lii /11"l1 n'1l tJ nm1 , q q q 

LLl'l:::U1U'Vi1'1'1U:::~1flu1111ri'1ll1f1' LL1'1::11111i'ri.J"l1'lltMU1U'Vi1'1'1U:::~1flum1ri'1lllf1' ~'1l1"l'il,~l'lm:::V11Jlii'1l~IJ'JIU 

1ni:\' Li1rn LLfl:::~~tljjuiii,1u 1u~u~ 

(2) L ~ <Jti 1:; inu ~!'In 111111Liiun11 "11J.11J111l rn 11'll '1l' LL~ utljj uiii n 11 LLl'I :::1'11u fl J.11'!XiJn11 

1111 L ii u1111l1l11J LL~uli1,mh1'1l u1-li1tl 1:::iiV1 ii.111'Vi 

(Y'1U~UYl'l' l.~flt'jil) 
~4'111n11thU~l'l".l01nJllf\~tllJij1t-3 

nrj)J~1ii"1ltl1,rt1 u1'i'VI i..lt11Y1. ~1riPI (2.l\l1'l!U) 

-----------··-··-----··--- "-------· 

(U1U'V11-3t]YI~ 'l.l'UYl\l'l llft~U'1.:JLS'~ Pl°1-~ifVl1) 

r!-n1u1ryn1Tii.:iLL 'lt11~fl2J 

u'hfvi 1.iii.11'.1fl'l!tl" 41TiP1 
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4) ::ifii111Lilun1'i 

4.1) n1'iU'1l~nULL'il:;uril.•1HJ'iln'i:;'V!'!Ji:i~u'l lila'1l>.1 

..... I t.I "'9 - I !,.- 0 ........ 

(3) ~1m i'l liJn'!l i'l n,m'!l 111uliln~'iluuunuulil'1l'Y11R'l1l-li'l:::'1l1111 nuu YIUYI 

(4) 41nl111'l'l1l-ILT'l'll'1l,ftllJn'Vjn1'1'liiJri'1ll'li'1' 1iJ'l1XL1iU 30 nL'ilLl-llil1M'1l'li°'lLl-I' 'lu'li'l'~ 

~1U~U~1l-l'llU LL'il:::LiiLiiu 801i'lml-llil1M'1l'li°'lLl-I' 'lu~u~i'lh.1 ~1'1lLllu1tlii11l-lif'1ln1~u111'11'1l,~u~ 

( 5) iKrnl'l j!'!l,!JUiill'jrn'I f' L~'!l L~ n 1 if ,1u~1'1l L~'!l"l'!l 111 

(6) lil1'l"li'l'1llJ ti1t'l'mn ~1'1llil1'l"ILRi'1l,ih i'l111'Vi!J1U'Vi1~u:::ILRi'1l,..;-m~H'lumr 

ri'1l i'l \'1,mh'i'l ~1 Li'l l-1'1l 'l 1X'1lzj'l ui'lm'Vi ~ LL'il :::'Vil''1ll-l'lif,1u'!l zj Ll'l l-l'!l L ~'!l'il Iii m n:::m!Jl-l 'il~l!tYl1''1l1 m l'I 

- 11' .... Ji' ..J.... t.I 0 t.I 1 j' ,.J C: I 

(7) "1111 ~l-l'ViUYl'!ll11fl1'Yl11'l'l1l-li'l:::'1l1111'il'1lftl1l1!J U'ViUY1LnlJn'1l,Yl'1l (Stock Yard) 

L ~'1li\'1,-.11M1l-li'l :::'1l1111 Ll'll!tiiiu Ll'll!t Ll'l'il u ~ 1'1lYI n!J~ iii 1111\''!l m ri'1luu1rn'!l'1l n"l 1n~u~'(m,m1 

(8) ii"lmrn m1ri'1ll'l i'1' ilf '1l, iii1Lilumr1 u'li'l' L'l 'i11n'il ,,,Yu (08. 00-17 .oo u.) um.Ju 

fi"I mrn~41 LUUilf '1l' iii 1 LUUfi11'11 !.h' M'!l L ti'11, ilf '11, LL.\'' LLr.I U'1UrJ'1li'l h' LL'il :::l-1111111111fl'11' rlU LL'il::; LLn1'lJ 

r.i'ilm:::Y1u~'LL'l111i1'1ll-l~Li1mif'1l, 'liXml'lu,1utlnRre,1'i'luVf'1l'~u ~u'lrn1m1onm1~Li1mif'1l, i'lmui.11:::n'1lumr 

Ri''lLr'11U \'1ufl1 Llluiliu 'l1XR1'1llJl'l'ill-lniil-ILU1~l-11!JLU1:::!J:::l'l'li1 500 L>-llil1 "11n~'n'il1,LLU'l'l1,vi'1l'llUci,J1iJu"1 
' ' 

'11'11,Ll'lNn11~,i'l'11,;h, 'l uiii1'U'illJ1' ~' LL'i1:::iii1u'i1 l'l'il'1l''!lU1n ii1 L11'11Ljj'11,~11l!t!)f1lTW ..;-,~.y 1111j11l!t!)fn1il 

Lilfl'u m1uii'l'~ii1 

{U1U1!UVl1 L~'ili'jil) 
~4'P1n11tl1u1P1')n11ll~U'l:::'ilfJlJD1l~ 

nqlJ1jfii"l~1~U 'l.J°hfYI tl"1Yl. 41riPI (ll~1'llU) 

ml-11tl.l~U'il:::'1l'11''11U1111LiiL1iu 10 Ll-11'11'11U (PM-10) L'!l~!J 24 'li°'lLl-1,, 

tfrmru>lu'i1:::'11'11,1'l>-I (TSP) L'!l~!J 24 'li°'lLl-1" LL'il:::Yil'IY11,'ill-ILL'il:::l'l'l1l-IL~'l'ill-I 
' 

' ' <:1 _,. I t.1 -<Ii .oll , , 0 V .... I Al 

LnlJl11'l'1l!J1,111'l!JLl'l1'1l"l-1'11 High Volume Air Sampler i'l1~rnlil'l'1l!J1"YI 

7iLRn:::iX~1 TSP LL'i1:::7iLl'1n:::1Xili'lu7iii Gravimetric lil1l-il-111i1131U U.S. 
' ' 0 V .... I .... d" <:I V I ii 4'1i ..:II , 

EPA i'l1~1lJlil'l'1l!J1'Yl'lLl'l11:::~~1 PM-10 LnlJlil'l'1l!J1'111'l!JLl'11'11'l-1'1l High 
... d"t.I _ ... 

Volume PM-1 O Air Sampler LL 'ii :::'l L l'1n::;~111 'l !J 'l ll Gravimetric 1111 l-I 

mm31u U.S. EPA 076 

~i1u1cyn11a~w,Piilflll 

'l.Jllivl LfluL'lfl'lllI .;j1ii'M 

~•>n~lJ 2560 ,,,,:h 7/90 



6) 
I ..,;..., -

rl'11iii'1'1n 1f Lfl EM l'l Cl 1Ulil1'l"lilil 

tlr:::i.nru 30,000 lJ11'1/1'1f, 

Vl'l.l'l ~M1 'l.IVl'ilJ f.J lil'l!'EllJ 

lJ1li'1'1 Ulill'I. ~1tllll (J.11'11'11U) 

lJ1li'1'1 Ulill'I. ~1tllil (J.J1'11'11U) LilU'1111!J,1UtJ~m1tlfilJ'"iiii11J.JLL~rnt15lJ'"iim1~ lil~'1llil"luilty1'11 

Tl ti ii n l'1 LL !l :::-if '11 L ii U '11 LL u:; ,] '11111irM1\,\\,\tulJ1 !J LL!l:; LLtJ U 1'1 i''W !J1mfi11J.l '111 iii LL!l :::~' LL 'l 11111 '11 J.I LL !l :::4'' 1-11' Iii 

~ntt!)fo1il Yi"l11ru1"1)n 6 Liii'11u 1ur:::u:::ri'11ili'1' 

1'lJ.J'11 tj1 \NlJti1:::J.11rum1ri'1li1 i'1' 

2.2 LLtJutlij~m'iiK1m~t1'1 

1) 

ii"I n 1rnm 1ri'1l 11i'1,'Jl'11'11'1Nm1~'111"1ci'I 1:rnm:::l'llJ tlf 1u L~!J'I 1tll LLri m 1111 Ll'1i'1l,4'nrn11 LLll::: 

"ltlnrrw.!1'1 11um1ri'1ll'li'1' ;,'i:1'11'lm11-irifim1ri'1ll'li'1,'l1'l'Vi'1ILLlJlJL"l1:::~'1llil (HDD) "l1nm1tl1::Li1u 'WlJ~1 

r:::lii"w~ u' L ;i~u 24 i'l LJ.J' "11nii"ln rrJ.Jm 1ri'1ll'lh'l'll'1l' Ll'1Nn111J1L'lru~u~'1i'11u11'1'l~'11tj1n1f Lfl!J'IL1'1Nn11 

(u1u1'1n'1l1M°u1J.J 1'1!l. 4079) i'.ll'i1L'Vi1nlJ 40.5 Llil'iiLlJ~L'11 Lri'1lnJ.JnlJ1:::iilwiiu'\1'~lil~liln"li1111tlf1u11111w 
i!"liuu (60.4 Llil'iiLlJIH'11) .Yi11~i'.ll'i1L'Vi1nu 60.4 Llll'iiLUl'lL'11 ;,1i.1i.111~1'i11:::iillJL~!J'l'Jl'11'1~U~Lti~!JULLU!l'l1ti 
LL!l:::i'.ll'i1'11tj1 umru'11J.11m~1ulil1J.Jtl r:::m M l'lru:::mrnmr~'I LL'l 1111f '11mL li'l'111 iii ;iuu~ 15 (w. M. 2540) d'fl'I 

ii11'1UlllJ.11 lil1'11U1:::1ii"u Lii !J'l~'l 1ti ~ ii11'1Ulll 1'11i.i LiiU 70 Llil'ii LlJ!l L '11 ~11'1i'ur:::lii"lJL~!J'I rnn'lUU1L'l ru~u~ 
~ 

'1i'11U11'1'li'.l l'i1'11ULULnru'PlJ.111il1'i1Ulil1J.IU1:::mMl'lrlJ:::mrnmr~'ILL'llll1f'11mLli''111iii l!UlJ~ 29 ('W. M. 2550) d'11, . ~ 

l'i11:::1ii"lJL~!J,11Jn'l\,l ~ ri11'1Ulll 1'11i.i LiiU 10 Llll'ii LlJllL'11 '1IU1,hliii11J.1 L~'11 L ~ii"lmrnm1ri'1ll'lf1'1'11'11'111'1Nn11 

il tJ 11 m:::l'IU '1'11'11J.l'l!'l.ILLl1 :;~u~'1i'11U11'1'l~'11!l1n1f Lfll'J'IU'1JEJ~ l'l 111 11'1Nn11~'9111'11LLl:JUU!)-U'liim1~' LL'l Iii 1f'11J.J 
' . ' 

tlf 1uLii l'J'~ mm :::11 J.J L~'111~~l'w1-1 mtl11tltlfiu'"ii '1'111tl 

{U1tl~U'Vl1 ~~f.lf1'll) 
:74'i;in11tl1t11Pl'inttlJU.f'l:::'li'EllJU1i.:i 

n~l.!~'l'ii"ltl1lii.t u1tt'Y1 tl~rv1. 41nui {""1iiuJ 

-----------·-·--..:.·.::·:...__· .. ·----· 

(U1tl'Yl7'1t]Vii i!UYlil1UflZU"HLro:1'11~lfrU} 

~i1u1ryn1nl.:iLL'lVl~f.I" 
U1ttvJ Lfh..11'lfl'lltf 411i'1J1 

~~,,,1~lJ 2560 ,,,,J, 8/90 



2) 

( 1) L~'flU'1Mrll.!LLl1:::Lu'i'l 'lJ ~rnm:::'YIU~ Lfi lil'l1n L~!N LL!l :::m1rnMU'l1nii'lmWri'fl i'l i'1-:i~ i:J ~'fl 
~U~'fl'flU 11-1~ LL!l:::f'IU'l1Url'fll'li'1'1 

(2) L~'flti1:::Li'.iu~ftm1vi1 Lilum11i111.11.111iirn1a'fl-:i LL~utljju'1imr LLl1:::fl~Ufll-l1~i:lmr 
vi1Lilun1rlil11.1 LL~urii-:i n !11~'flth-:ii:Jtl r:::ll'Ylfi ll1Yl 

3) 

4) ~fim'll'hbilum'l 

4.1) m'lil'!l'lrlULL'iil:::mi1'1J~'iiln'O:::'VIU~~Lb1lil;'!ll.J 

( 1) w<\'-:i LL~uri'fll'li'1-:i1~m.i~u.:nutlnm'fl-:icl1u-if 'fl-:i~u m.l1m1ur1'llmr~ L~!'.l11i'fl-:i i'lrnu 

t/1:::n'flumr f'li'1Ll°''flu hui!f1d'luilfu1~1'11'flUf'lijl.ln~1.1Lil11-11.11u1ur:::u:::i'Mi'.l 500 Ll.llilr 91n~-:in111-:iLLU~11-:i'Vi'fl 

'lJucl-:itl1lYu"1 'lJ'il'I Lflr-:imr~-:ii'l'il'lif 1-:i 1u'11uftu1-:iri'-:i LL!l:::l'i 1u11 f'll1'il'l'ilU1n '1i1 L!1'ilLi1'il-:ii'l r11:1nf1ni1 9-:iwi' 111 . . ,,_, 

11111:1:0fo1i1 ri'ilumrvi1 Lil ufi9nrrnri'fl11i'1-:i 1u~u~bJu'ii!'.ln~1 1 11 tl1111v1 

(2) 91111~iiL91i-1u1~Ll'INmrL1i1Ylutl r:::'J11'llu~ m.i1 u r:::u:::tl r:::on 111 nu ~u ~ ri'fl l'l \'1-:i Li'lu • 
' . 

~I " ' " ..- 4 ' !I 'i' ..,. ..., ..s 1J1:::'11 lilll'illilr:::u:::L1111n'fli'ln-:i L'Vl'ili'l'flurn1.1rn~11m:::'Ylu'l1nmrn'ili'lr1-:i •M-:imr LL11:::mn1.1~11m:::'YIULnlil'lJU 

'1m-:im rili'fl'I '11 L ilum rn1LLu1'YI 1-:i LLri'1 'lJ Liil !'.l d-:i 1111u 

(3) ii'lmwm rri'il i'l i'1-:i ili'fl'I 1111 L ilum r1 mi1-:i L1111n111'1'1u (08.00-17. oo u.) urn .Ju 

ii'I mm~~ 1Li'luili'fl-:ivi1Lilumr'fltl1'1 ~'fl LU'ii-:i ili'il'I LL9-:i LL~u' 1uri'fl i'l \'1, LL!'! :::1.11 Iii rn11i:l'ii'I nmL!l::: LLnh 

~11nr:::'Ylu~-:iLL1111ii''il1.J~L~m1i'il-:i 1~wtl11.1-:i1utinf'lr'fl'li11ui\''ii-:i~u i-1ti1m1ur1'Jlmr~L~m1i'fl'I i'lrnutlr:::n'flumr 
' . 

l'li'1~'ilu i'1ui!i'1 Li'luilfu 1~m'i1Uf'll11.Jn!lmi:l1i-11.11u1ur:::u:::i'Mi'.l 500 Ll.llil1 '11n1i-:in111'ILLU111-:i'Vi'fl'llUi1'1u1lYu"1 • • 
'lJ'il'I LriNmr~'li'l'fl'11i1'1 1u'11u11u1'1Q'I LLll :::'11u11 f'l!'l'il-:i'!lu1n '1i1 Lll'fl Lil'il-:i~111:1:0 flnil 9-:ii-1'1111~111:1:0fn1i1 

1ilii'u'Ylnu~1'1i-1u1 

(4) ti1i-1u111r:::l'.l:::L1ft1tijju'1i'l1U'll'il'I ~tljjm-:i1u1uu1L1ru~i'.lL~u-:iiii-:i Lnu 90 L111on LU!'! L'il 

1~l11-:i1u11libhnu 8 of1L1.J'l~'il'1u LL11:::91111~i'.l'fltlnrrui:l'ii'lnu L'liu tl~n'!Jlilil (Ear Plugs) \1T'il~l'lr'ilU1;l (Ear Muffs) 

~i:J1.11 Iii r;i1uLLft:::i:J ~ru111.1u'1ihiu'il l'.ln~1~ n:0i-11.11uti1i-1u111 ii'il 1111.11mil1111:::iiirni\ !'.l'I 1illtlr:::1.11ru 15 LL!l::: 

25 Llil'nLUl'H'il lil11.Jci1fiiU 

( 5) iiiULl'I i'fl'l!'.JUlli\'ln l'I f-:i Lrl'il Lll n 1oif-:i1U\1 f'il L~'il'l'fl Iii 

(6) lil11'1i'l'ilULf'li'fl,iJ'il Lf'li'fl-:i9m 'fltimrumrri'ill'li'1'l1~'fltl1u11n1Yliillilfl'fllilL1111 LL!l::: . . 
Lrl'imu~1 i'.l L~ u-:i iii-:i 1l 111tl n M'l1niui:1~u'lJ'il'l'iitl n rru1i;i 1 ~ LLri'1 'lltii'ut/Nli'uVI c::::__ . . 

,·m ''''''••m•••m•m, •••m•••••• ~~IGN-- fl~mJ~~~ 
(U1Ufl.UY11 L"ll!lfj'll) ._ • (U1tl'Vl1'1tjY1't Y'UYIU1 LLft:::t.L1'1L1tld l'l~).jY11) 

~4'fln11~1uiJPl'<nTnJLL~:?Jit1)JU1t.:i 

n~)J~1il"ltl1iru u1*'1 iJi;iYI, 411f111 (~-,,1'!1u} 

,,...,~·- . . .. , . ,_ 
T TT~~- --

~~1u1ryn11~..iLL'lP'lfltn.J 
uNYJ 1.-Bul-Jft'!ll! 41rili'I 

~.,..,~,, 2550 ,..-u1 9/90 



" 

(7) on ru::~'l .lf ri1'111 u Llil nr.iu1~ '111m1'1111 tJ'l u 'Vi'11~tlfilJlii'1ur1f '1l,iq 1 l-i"l tlnmHJ'tl,nu 

1Ji'LLri tl~n"l'"~ (Ear Plugs) '!-IT'11~1'11'111J~ (Ear Muffs) 

4.2) m'ifij 1111111l-1G1'i'J"lt'l'El'l.J1-1~ n'i!:::'Vlu~~ Lb 'J 111i'EI l-1 

r::iKlH~tJ,b'il~tJ 24 i'1'll-I' (Leq 24 hr) r::iKrn~tJ,L'il~tJ 8 i'1'll-I' 

(Leq 8 hr), r::iKlJL~tJ,L'il~tJ 1 i'1'll-I' (Leq 1 hr), r::iKrnilrnL'il~tJ 5 u1\1 

(Leq 5 min) 1:::iK1Jb~rn'i1'~'" (Lmax) LL!i:::r:::iKrn~tJ,~UJ1U (L90) 

91u1u 1 iqmiJ lJ1L1ruu1u~n"111ili'tJ1l-l l'lfl. 4079 (•tlvl 2) 
~ 

r::iKlJL~tJ' '(i;iu~'J 1tl 'll'tl,nrnMrn'll-il-l!i~1'1 (2546) ;,Ltlu1t11111l-11-111'mnru'Yi 

~n11-1u111 B'lutl r:::m f'I l'1ru::mrnm1~' LL111111''1ll-I LLii,'111 iii 'ilUlJ~ 15 

(VLf'I. 2540) (j'.'11,rl1'!-IUlill-111il1,S1U1::i;\rniltJ'~1LU . ' 
91mu 1 I'll'' 'lu'li1,\1ilnr.innl-lm1ri'1liql'1,'\nil'LfitJ,iq111i1111nr.i'1lil 

LU'WL1!i1 5 -luiil·md'tl, 1'11'11Ul'1~l-1'1u'ii1mrn11::'1u1-1~1i1 

tlr::mru 25,000 u11'1/l'1f,/iq111iJ 

u1i;l'I Ulill'I. 91nlil (l-11-11'llU) 

7) m•tl•:::Liiu1-1~ 

u1i;l'I tllill'I. 91nlil (l-11-11'llu) Liqu'1l11rn1u~11m1tlfiulii1111mL~utlfiuliim1~ 11111"11111r.iuilr;y1-11 

'tl tJiqnl'l Lb~ ::-if '11 Liqu'1J LLU:: M'<lil 1UM1UU LtJlJ 1U LL!'!::: LL~Ul'I i'Vlm mfi1Tl-l'll1 iii LL~:;~' LL 1 lilil' '11 l-I LL~ ::4',1-1'1 lil 
' 

-~-
('\.l"Ulf'!.\U'lf L~'Elf!'ll) 

~4'An11tl'lt11f'l'lnnJ.JUft::'lltiJ.J~1l~ 

nf!i.i:fi1F'i"1'111!u 1.11lffi i.Ji;i'YI. 4:ir1Pt (ii1-11"l!ll) 

........ '27.f ....... ~--~··· 
{i . .11U'YINtj'Ylt UU'll-J.'1 LLft::i..11.:JLf~ f'ln,>fV11) 

~i1t.i.1C\)n1~'1LL'lPtft''El>J 
u1i;'YI Lihl1'lfl·nr 41ri'A 

a~m~IJ 2seo ,.,:r, 10190 



1) 

i'i9nrnJn1 rri'EI i'l h''ll'<M tri Nm 1 '1119il tJ <in r:::VJlJ iil!J 1'1 ru i'llJlJJii iiiu LL<i :::ri 'l 1 lJ'EI t11lJi'llJlJ rru'll?J' iiiu 
' ' . 

' ' . 
'il'WLW'fl,lJ191mJ9<\'ui;i1, 1 L'li'W n11'1Jt11LUt11U'11~1'!-lflJL~'1JlJiil'11nlJf:::lJlJyJ!J'lJ'Wzj-1tl1lT'W'1 LiiilJ '1119Vi11mri1-il'll'1-i 

iiiu Ltl ~ uwLtl <i '11.191 n Liii lJ L ti '11' 91n'fi11 ti' Li'i t11 m rtJ i'l lJ nu 1:::1-1~1' iiiu i 'WlJ'W LL<i::: iiiui' u 1h' 1-1r?J1-11 nil~ ui;i n 

lJrL 'l ru~u ~ ri'EI 11 h-i ?J 19'fi 11 ti' Li'i t11 m r'll ::~ 1-i~-i VI <i 1u-n?J-i iiiu M~ LL 1-1 t1~J1~ ?J tj1n ~ Lfiu, ~u~ ri'EI 11 i'1-i 'i:t11u-.1 n 

mrtl r:::ii'.lu'!l i;i11m1'll:::~1-i~-iV1<11u'l/?J,iiiu1u~u~ri?Jl'll'1wrn~ 1il l'i111-i11 i;i 2. 78 iiluiil'111iiil'11lJ ~-i9t11~1i'.lm1 . ' 
'i1 n.J ii1 u iii utl1un<i1' T'llJii,mriii i;i~-i Lf'l i'El,9mLL<i:::mr1-rlri <i'W 1: 'll iiilu lJ LlJ'W V1'11 L 'Wi;J1un11L-.1:::i'l '11t11L~'11'l1-i Yi '11 

'1119Li'it11mrf'lL'l-li'l'l-IT'EIV1:::1'intluLrJ?Ju<M1uiiiu illutliu lii'-iiiu tm,mr1i119t11ii;i'TumLtJ"WtiDffiiimrv'huV1f~mmiiiu 
ii<i:::mr'!l:::~1-i~'Vli'l1U'll'11,iiiu L~?Jil'1l-inmL<i:::LLri1'lltJ<in1:::VJlJ~m-.iiii;i~u-.1ni'i9mrnmrri?Jl'lh-ilf'lr,m1 

2) 

L~'11U'11,rl'WtJ<im:::V1lJ1ii?Jmntl~U'WLLtiM1'10Ji'llJlJ"iii'JJ'1l'iii'W LL<i:::f'l'l1lJ"1t1llJi'llJlJTnJ'l/'1J,iii'W nlJi\", 
' ' . 

iJ'11,num1'll:::~1,~-iV1i'l1t1'JJ'1l,iii"WlJrL'lru~u~ri?Jt1i'1-i<i,~Lmli,tl1LL11:::~u~1n~Lfirn 

3) J( d" -'l'fll'Vli111L 'W'Wn1> 

~'W~rl?Jl'li'1,l1'1Nn11 

4) ~fii;l-iiuum> 

4.1) m>il'1l~rl'WLL'll~LLrlb'll tJ'lln>~'Vl'U~~ LL'l 111i'1llJ 

n. n-i>il'<l~ ri' 'W LL'll~ LLrlb'll ""fl n•~VllJ~~ LL 'l 111i'1l1J-#'l 1 ti 

( 1) n11LlilTUlJ~'W~~1 LL'l-IU,flJ LLl'l:::~1 LL'!-lti'zj' LL<i:::m1ri?Jt1l'1,tJ?J Lzj?JlJ iil?JnlJr:::lJlJ 

Yi'11'1 LiiilJ 1ti'rruL'l/"1~'W~rl'11i'll'1' lt11U'l1,CMVl11U\-IT?J9t11ii1fi"'Wiii'Wrr'Wr'1llJ~'W~ L~'11U'11-1rl'Wn11~,Vli'l1U'll'11'iii'W 
' . . ' 

11' ~ Lmti,tl1 LL<i :::YluVl1m\' LPl rn 

(2) m1ri'1lill'1,tJ'11 Lzj'11lJiil'1lnlJ1:::lJlJyJ'1J'1 LiiilJ 1'W~'W~~ilf'l'l1lJ L~rMii1'11m11'1,VI i'l1U 

'll'El,iiiu 1-1r'1li'.1M11~Lu'Wiii'W'1i'1l'W tli?J-iilmriiii;i~' Sheet Pile "11lJf'l'l1lJL'l-llJ1:::illJ L~?Jil'El,n'WmrntilJ'll'El'iiiu 

(3) 9't111ti'l'.l"Jtlmruil?J-inumrf'l11-111-n?J,tl1!Jmil'l:::t11nl'1iliil1-i 1 ~l''1llJi\",-ri'liiJi:Jt11'ilJ 
'l-IT'El~'W ~1'1J-1flJm nnlJ n ntl 1!Ju L'li'W 111 t1l LnlJLLl'l:::1'11' flJtl 1!Ju L 'W~'W~ rl!Jil \'1, LU'Wi1i'W 

(4) tJ flJ fi'Wi'lf11~~'W~ LnlJn?J,yJ!J LL!'l:::-J ii iiJT)tl n1nJf11 U'l-l\'\'' n1 Trl!J ii \'1-i LL~'l Li119 

-~ --
(U1tli'j'U"r1'1 L~flf11l) 

i!4'P1n11chuilf'\'<n11).JLLfl:::'llt1).JU1t4 

ntj).Jffl'fi"l~11!i.i u'h;''YI 1.ltJl'll. 41riP1 (lJ'\.11"!1U) 

~IGN'­
......... 22~--~--~~ 

~-ll1u1t1Jn11~4U.'lPlft'fl;.i 

um'Vl L-Eiul'lfl'lr\l" 41riP'I 

a,,,,,~l-J 2sso ,,,ii111190 



'lJ. 01'3U'fl' rl'ULbti::: LLri'l'll llfl n'3:::'1'1u~' LL 'l 111i 'fla.1"11 n bflfl 'U b 'lf Liii!I a.IL U'U'l'l'fl 't 'U i;i' 

( 1) '1111 Li'IT!JIJVllJU!jllii,1UL~'cl L~1r:::'1,'llru:::~Vi1n1n"11:::\'l'cl 111 ~l''cilJ'rjUnmr L'liU 

rni:i111 (Vacuum Truck) rnunl'Jntl1 m:::ll'cllJ'V111!J LLl'l:::Ll'li'cl,1'11J1EJ"l11"11 Luuiifu nnilLii.i011f11m'l'll'cl" 

Ll'l 11u 't 'll L~ UIJ LlJU'Vl'cl 1 uiil'll ru:::Vi1n1n "11::11'cl111 1iX1111J1 rn L .;J1ti!jlliiww1~ LLl'l:: LLri1 'Jl1ilil1uYI~ iJ m rf111'11'l 

(2) n11Li'ITEJ!Jri'u~ ~1 LL1'1ti"fo ~1 LL1'1ti'l'l" LLl'l ::mrri'cllli'1"tl'clli11'1i'lJL~'cl IJvl'clrllJ 

r:::uu'Vi'cl~ LiiilJ iiJ'cl,kuf1u~'i:111umr'1.i11,rnm1iom1'cl9.iVi1illuiiiukuY.im'clu L~'cliJ'cl,numrtluL~'clu'll'cl' 
' 

'i:1'111u 'i: 'll L~ ua.i LlJU'Vl'cl 1 uM"lti ir,'i1u~1n~ Ll'im 

(3) n nil~iJ m r 11'11'l~u/f111'111'll'cl' Ll'll'lU L'll L~umuu'Vl 'cl 1uiil 1 iXkuL'll lilri'u~~1illl'u 
~ ilnT::'VIU L111!J H n r:::ll'cllJ'Vl nuil i11 ku'i1u~ L ~'cl il1 iXiJ n1TLL~in1:::"11 !J L ~ IJ;U LLl'l::: 1iX~1Lilum111lJ'cl'cln11.1n1'1111 • 
11Xil'c11111'l~'cl'i'111J1'1«n~'ll1n11 

(4) mruLl'll'lU L'll L~!J!JLlJU'Vl'cl 1uiilf1 L1'1!11'1f'cl'Vl::«n;u1 UlJTL1ruri'u~1n~ LR!J' "l :::H 
.ell .d ,.J ..J12' ,.J 'l' .... 1 ,,. ...i.... .... x nli:Ji11(Vacuum)1'1T'clLl'lT'cl"\jlJLL1JlJLl'll'l'clU'Vl i11 L~'cl\jlJ•'llLl11!J!JLlJU'Vl'cl Ulil i'\1!JLL'U1'Vl1Jn11'Vl:::l1n'11UIJ1 LLl'l::: 

mru1'11 niJmr'Vl :::« n 1 UmlJ1llllJ1 n L 1X1'1!J i11n1rVi1'1U'll'cl' Ll'li'cl,{n r-E-1 l'1 f11L~'cl{111Lnu11X1'11J 111rl'clU Ll11 !J 
' 

~"11rru11.I l'u~fin 1rtl!ju'1i"1u1iXL1'11J 1 :::11 )J L ~ 'cl<I 1n1111'1f'cl \'l 111mlJ1run1 T'Vl :::« n 'll'cl" Ll'l 11 u L 'll L~ !J IJ LlJU'Vl 'cl 1 uiil 

'cl1Yi m1tlfo1HiHLNiilu1 umnr.i1:::11'cl1111iX L1'11J1:::1'11Jnui'ln1~~u~ Luuiifu LL~1~' ~1JmrVi1,1u'll'cl' Ll'li'cl,{m 

(5) n nilLii .i m 111'111~U/f 111H1'll'cl' Ll'll'l u L 'll L~!J muu'Vl 'cl 1 uiil LLl'l :::il ~ 11 m:::'Vlu vi'cl 

'VI l'~ u~U'll'cl,ti1:::'ll1'llu'<i'uL 0'cl' 1J1r.i1 n Ll'l Nm r Ll'l N mrr.i :::iif 'cl" Luu~l'u &j 111'll'c1U 1'111!J L~ !J1'11!J~ Lii i;i;u 'l111umr 

tl1:::111uL.;J1'Ji1u L1'1~'cl LLl1::LLn1 'll ~l'ln r:::'VJ1J1'1f'cl M11J L~!J1'11!J~ Lii i11~ULl11!J L'f1 nm~' L"11"11 i'ln!M'll i11 L'll!J 

1'11 L~!J1'11!J'clU1' mm:::ll 1JrlUl;Jl1l'i11'111 IJ Lil !J1'11!J~ Lii i;i~u 

(6) nnilLlilT!JIJ~U~ ~1 LL1'1U"\'l' iiJ'cl, LnlJ!ii'1'clU1' LL\'l:::~ Ll'l11:::t-f l'Jllll'l1Jllii'Vl1' Ll'liJ'lJ'cl' 

iii1'clU1''1jl11iiiu (EC,. pH, ESP LLl'l::: SAR) 1JTL1lll~1LL1'1ti'cl,~1-Dlumnr.i1:::11'cl111'Vi'cl'll'cl,L1'1Nn1T L~'cliiil111i111J 
lil~"lll'cllJ~.mm:::V1u!ii'cliiiu1uu1L1ruL'lllil'Vl1'r.i1nmr1-ifll'l11u'i:'llL~u1JLlJU'Vl'clLulil1umn"l1::11'cl.i 'i:111uLiiuiii1'clu1,iiiu 

1iliLLri 1) rl'clU~!Jn11rl'cil'lh' 2) 1'1«,11,'Vi'clili1u~fi HOD LL~1Ll'l'fr.i 1i.hiiu 1 ~i.11111"1LLl'l:::3) 1'1«,mrtll'utl\'iiiu 

(mru<l1LUUiiJ'cl,tii'rnJ1,iiiu) ~'LLU,'cl'clnLUU 2 mru lil1!Jll!JlJ~'ll'cl'iiiu1u~u~tl"l"jUU liT'U 
• nniliiiu1u'i1u~ (ri'clu01rri'cl11f1,) bJ'1.iLlluiiimfi1J'l'!iiin : 1iXVi1mrn1uPJ1J 

1'11 EC,, pH, ESP LLl'l::: SAR 1iJ11XLiiu 2 dS/m, 8.5, 15% LLl'l::: 13 lil1!J~11iTlJ 1'11n~l'ln11~Ll'lf1:::t-i'iil1'clU1,iiiU 

f11!J1'1«,mrri'clllr1' ~lJ~1L1iul'i1mlJPJ1J1ii''n~1111Xvhmrtlfotl\'iiiu 'l111umniii1J111rtll'utl\'iiiu L'liu uti-B°IJ 

Luuiiru L~'cl 1 iX Lnl11n1nL!'m LU~!JUU r:::r.i 1Ylvhnu'l 'II L~!JIJ LlJU'Vl'cl 1uiil~ liln ~1' 1uiiiu LLl'l::il 1'i1'clULUfh 1'111J l'llJ ' . ' 

~ -
(U1tlf'!l.IY11 L~'Eli"j'll) 

~4'l1ln11rl1ri:Jf'l'ln1n1u.fl:::'il'El"~1~-i 

n~l-lll,1i1"iil1=tu t11tt'Y1 Ui;iYt. 41«11 (iJ"11'1l\l) 

~'.E1U1f1ln11fi-iLL':IU\«'mJ 
ti1tt'vi Liiul'lfl'JIU 41ri11 

~''\.11R>J 2560 1<u112/90 



• nniliiiu1u~u~ (ri'!lumrri'!li'li'1') 4'111Llluiiimfii-JT'lliiin: 1ii''ihmrl'l11Jl'll-Jfi1 
' 

EC,, pH, ESP LLil:; SAR ll1tJVl!l',mrri'!li'll'1' 1iJ1i\'il~hL~l-J~'WL1i'W 10% vi1n~11mr:jLl'ln:;\f!ii'1'!l!l1,iiiu 
ll1uvil\',m1ri'!lt'll'1" WlJ~1L1iufi1l'l1lJl'll-Jiii',n!i111i1.YhmnJfouNiiiu T111umniiii-Ji'l1rui"lJuNiiiu L'liu iiu<E'i-J 

' ' ' 

m1iii 1111111l-J liln.,il'!llJ irn m::VllJ'l1nm11iIT'll LiiitJl-J LlJ\JVl'!l 1'Wlil1\Jn11L'l1::11!1111 (HDD) lJTL1l.1.! 

~u~lii1LLVlU"l'i' LLti,Lilll 2 nnil 

(1) mruiiiu1u~\J~ (ri!i'Wmrri!il1l'1,) 1iJ4'111Liluiiimfii-JT'lliiin : 1i\'ri1mrl'l11J!'ll-Jfi1 EC,. pH, ESP 

LL11:: SAR 1iJ1ii'L1i'W 2 dS/m, 8.5, 15% LL11:: 131111i-J~11'11J vi1nmimr7iL1'111::1fiii'1!i!l1,iiiumumf,mrri!i11l'1" 

wlJ~1L1iufi1Mu~i-Jiii',nii111ii'ri1mrufout'iiiu T111umniiii-Ji'l1rufout'iiiu L'liu iiuii-J Llluilfu L~!i1ii'L1i111mr 
LLiln LU~ uuur::i 1vhlhnu t 'I Lili ui-J L1J'WVl!l 1uiil~ lilnilf 1, 1uiiiu LLi'l::il fi1'1lzj1ufi 11'11u~i-Jiii',nli 11 

(2) mruiiiu1u~'W~ (ri!i'Wmrri'!li'll'1') ~111LU\Jiiimfii-Jt'lliiin : 1i\'vhmrl'l11J~l-JFl1 EC,. pH, ESP 

LLi'l:: SAR muvill',mrri!ii'lh' 1iJ1i\'i:ifi1L~l-J~m1iu 10% vi1nmim1:jLl'lr1:;\f!ii'1'!l!l1"iiiumuvil\''mrri!ii'll'1' 

wu~1i1iufi11'111J~l-Jiii',nci111ii'ri1mrufout"iiiu T111umniiii-Ji'l1rufout'iiiu L'li'W iluii-J i:Llutlfu L~!i1ii'Lii111 
m rn11 n LU~ !.i'Wtlr::i 1 vJvh nlJ t 'JI LiiitJl-J LlJ'WVl!l L 'Wiil~ Iii n ilf 1, 1 uiiiu LLll :;i:i fi 1!izj1 'WFl1 MlJ !'ll-J i>l"nci11 

1111 u i:inu11:; L ~u 111mriii1111111l-J 111n9 i'l'!llJ mm r::VllJ i;),;l 

(U1tli'jU'Vl1 L~£li'j11) 

~{uin11thtJ1Pl'lnrn.1LLf!.::ofiflt1~1t,. 

n~2.J~Tii"l~11JU 1.Jni'Vl i.JUIVI. <i'lriVI (lJ~'l"JIU) 

- Fl1M1l-JLU\Jnrn-li11" (pH) 

- fi1m1il11vJvh {Electrical Conductivity; EC,) 

- M1l-J'jL\Jmrn11mtl~uutlr::iu1n (Cation Exchange Capacity: CEC) 

- fi1 Sodium Adsorption Ration (SAR) 

- i.RmruT'llLiiiui-J11::111utl1 (Soluble Sodium) 

- mml.1.!LLfli1L;tll-Ji1::i'l1Utl1 (Soluble Calcium) 

- tITl-J1l.1.!LLl-JnWL;Ul-Ji1::111utl1 (Soluble Magnesium) 

- i.RmruT'ILiiiumL!lnLU~tJ'WLJi' (Exchangeable Sodium 

- mml.1.!LLflm;umL;imtl~uu1Jf (Exchangeable Calcium) 

- mml.1.!LLl-Jnih;Ul-JLLi'lnLU~UlJ1Ji' (Exchangeable Magnesium) 

-'"°'""""''UM"'"'' (Bo" Oeo•fy~10N' 

.............. ?.?'."..J~~~ 
(l.11tJVl1.:i~Vl't U'UVlil'l LLA~1'3L7tl# P'i'ttl~'Vl1) 

~ii1U1t\Jn1~'3LL'lUl~fllJ 

1.l'hfvi Liii.i11fl'lltf oi1ri'1\ 

a.1'111'\),J 2560 iAti1 13190 



uiuiii'~'11U1,~UIJtL~l"\.1~1LLl'1U'l'l' ~1::tJ::ii1,1h::mru 30 L'JIUMLl.Jli\1 

"11nl1~vi'11~1::1Pi'1Jli\~11J~m.i1::1.11ru 15 L'JIUMLl.Jli\1<l1u~u1 lii'~'11U1' 
- pH : pH meter 

- EC, : EC meter 

- CEC : Atomic Absorption Spectroscopy 

- SAR : Water extractable Ca, Mg, Na 

- Soluble Sodium, Calcium, Magnesium : Atomic Absorption 

Spectroscopy 

- Exchangeable Sodium, Calcium, Magnesium : Atomic Absorption 

Spectroscopy 

- Bulk Density : Clod Method . ' 
<l1'W~'W 3li\f,1iKLLfi (1) ri'11ULTl.Jn11ri'1l!'lt1' (2) 1-11f,~1,vi'1liK~u:jfi HDD LLft~ 

L!'l:i"I 'WLiiu 1 il'tl11111X LLl'l:: (3) 1-11i',mrufut11,~u (1-11rnlf'1l,i1mrufutl1') 
' ' • 

20,000 1.11'Vl/li\f, 

1.1i'l1'VI tlli\'VI. <l1nlil (1.11-11'llu) 

7) m'iltl'il::Ljjui:ifl 

u111'VI tlli\'VI. <l1nli\ (1.11-11'llu) L!'lu'1111u,1utJ11m1tlfi1.11ili\11.1LLtJutlB1.11im1~ li\l'l'1lli\"luilC!J1-11 

'11U !'l 111'1 LL!'l ::-if '11 L!'ll.!'11 LL 'W:: lii'1lil 1UM1 U'W Lu!J1U LLl1:: LLtJU 'VI fVlU1 n1ll111J'll1 M LLl1 ::~'LL~ li\ft'111J LLl1 ::4°,1-1<J Ii\ 
' 
~111't{)ffi1il Vir.i11ru1vin 6 L~'11u 1u1::u::ri'1l'lll'1' 

8) ,1Jtf.,::1.1-iru 

n1.1'1ltj1u,ut11::mrum1ri'1l!'lt1' 

(t.L1r.lf'!'UY11 L~'Elf'!'ll) 
~4'uin11r.11rii)f'lt;i n1n.1Lrn::'lit1..ii,j1t.:i 

nqll~,.n~tl1sru lJN'Vl i.l!Jl'YI. 41ritii (lJVl1'll'U) 

............. £ ........... ~ ... ?.f.~ 
(U1tJYIHC'jYli 'l.\UWll'l u~::in.:ia°' P1'1fl~Y"') 

~i'ltnryn1,.a.:iLL'lPl~'fll.J 
lJ1ttvi LfiYL'lfl"DU ~1ii'vi 

~·m~IJ 2seo \.lu1 14190 



1) 

.... .... 'l ' ... ..J ...I ' ~ .... ~ J' .J 
n"ln rnimi n 'u 1:::u :::n'11l'l11-J \'I '111"I"'liJ11n1::\'lu 1'1'111'1nm1vm 11'11'11 l'ln1vm1 rr:::u1uu1'll'11-JYm \'I 

' 
1ili'LLFi n11'1jl'ILUl'l~l.1~~1LLm.l-Jcl~ l1i1LLWW-Ji'u LLl'l:::n11'1jl'IU'11ih'l-li'1JL~'11l-ll'i'11n1JYi'11~ L;\l-J L'W~'W~L'lll'l\'11-J'll'11-J 
nuu \'111. 4079 ~-Ji:J11'n1'tru:::d:Juv11"r:::u1utl1'l1'1l"~u~l'l1mL1.1~n1.11.111i'"nli1~ mrr:::u1utl1~-Jr.i1nmrn111i'l'111J 
mrl'll'li'l'1IUYi'1lilf~u':iill'l1"'l!l1i'lnl'I (1h:::l-l1ru 92 ~nu1l'lnLl-ll'lr) LL11:::tl1~"r.i1nl'11.1,11.1ri'1ll'll'1" Luuiii'u iil,J-u 

I I I ti 

L V1'111 iXmr1'1 lllJ1.11 Ll'lNm ri:J liJ 11 m:::\'l UU'11 uYI ~ li1 ~1 LUUM'11~4' li1Vl 1 LL11J1.1ulju~m1ll" LL 'l ;i{{ '11l-Iilf11.1'l ru11Trrw1 LLl'l::: . ' ' 
mn:::u1rnl 1 L Yl'11 H LUU LL U'l\'11-Jmrujjtl'M L V1'1l11 l'I liJ l'l m:::\'lu i;i' .. m Ii 1'l 

2) 

~.11 .... l"1 ..t ~.!' ...... :,, .l'.Jc:11 
L W'11 U'11" n 'I.I LLl'l::: LLn ''JI liJ 11 n r:::\'l U"l 1nn11UULU '11'I.I'JJ'11"1.I1 \'1-J "11nii1'Wn-:111.l'll~1'111 ~/W 'I.I \'I Lnu \'I '11/ 

<J11~/'flun1ru'IJ'1l'Ll'lr-Jm1 niruUL~'1l1.1'11'11,J1iru1o1il'1l~1.1LL11:::111nl'li:J LL~::niru1.1L~'111.1'1J'1l"tl1~"r.i1nni1 
• • 

\'ll'li'l'111JYl'11ili''ltJ7ill\'11"'li~i'lnl'I ~"~LL'l-l~"U1/\'11,1:::1J1!JU1LnifL~m 

3) 
..li'..lo-
'l'll.1'1'!1'11L'W'WTI1'i 

4) 7ifim'il1i1LUUTI1'il 

4.1) n1'i!iJ'!l,nUIL'il::LLril'1111J'iln'i1::'1'11J~"LL'll'li'!ll-I 

n. n1'ilil'!l-JnmLa::ttrit'll11J'iln'il::'l'luvi''l1u 

( 1) ~ ~"~ 1un,1wft''l l'l n'l1v11.1~ LnuYi'11i<l 11 ~/'Qumnl''ll'11" Ll'lN mr rlf '1l,ii1,r.i1mmil,J1 

1i.iu'11!Jn<:i1 50 Ll-11'11 LYi'1lil'11-Jrll.ln11UUL~'111.1"11niir.iMnl111tJL'W~U~i11,nil1'l~"~ LL'l-lil-Jtl11nif L~m LL11:::4'1i11iXi1 

m'll1.1:::1'1l-Jfo'Jlu:::~11~'1lu 1uv11.1~11i',nil1~ LYi'1lnur~l-ILL11:::4'111Lnu'IJu:::<11n~u~ri'1l11l'1" LL~:::u11un1<1111'Yln<Ju 

(2) <11111 iXillX'11'lj'IJ1 L Ylu,W'11 nu41U'l'Wl'l'W"1UL uvlu~ if 1"ti"411.1'l'W IX'11"1'll11'11l-I 

n!Jm:::\'lr'l,l-l\.111'1l\'l!J 'ilUU~ 63 (W.l'I. 2551) '11'11nl'l1l-IM1l-IL'WW1:::11'11Uq)(\!°1il'l'l1.J'll-l'1l11'111 W.l'I. 2522 
I ti I I I I 

V11r1,V12~11.1'l1.11X'11,U1LLl'l:::lX'11,{{~l-l'IJ'11,'1111'11r-B'~m1'lur:::Lll\'1'1111'11rVl~nl'11.1"11.11o11''1li1'n1'tru:::r.l1.1Vil'lif1ul'l~'nu 

1o11''1l L~'11 LL \'ll.1'1111'11n;\l-J~ ~ nVi 1111!J'j,l1'11-Yi 1 L iX Li'l !J"1 !.l"l1n.li' uYltlM'l-l"i''11LWii"1 m'.i LLl'l :::itf '11, ~''11 tjii1,r.i1n LL" !l,J 1 

'11U1"1J'11tl 15 Ll-11'11 

(3) !X1m:::u1tJtl1 Li'l!J/'11'11' L~u~ifoi11ili'iJ11.1mru1u111M~ LL'l-l!l,J1 'i:111u Li11111'll1111 LLl'l::: 

"l:::rlf '11, l1i 1 Lil uni1u1u 111tl1 L~ !J/'11'11" L~u 111,mh 'l 1iXLuu1u V11l-ln!J1o1m!.I~ L~!.l'l-if '11, 

~,=1-iaN-

(U1Ut"jUVl1 L~'Eli'!'ll) 
~4'Pin11tl1t1'1l'l'lnnl.llLfl::'il'EllJi.j1t.:i 

ntj>J1i;1i1"1J1~U tJflffi 1.JUlYI. 41flV1 (l.Jl-l"l"ll'U) 

{U1UVINC]l'li \.LUYl'11 LLR::::'U1~L'l'~ l'l°ffUft'l1) 

~-n1t.11cyn11~.:iLL'll11~'EllJ 
tJn;'VI Ltl'U1'lfl'i1U 91riP1 



( 4) mru ~ ilmrn'ilJcl 1l"11'tl 1l1' UL~ T.l Ll'lii' L U~U~ \i 1urn1ui 1 "1111/~U~ LrllJyJ 'fl/{ fl t1J 
' 

~ tlmru'JJ'fl" tm,m1 ri 1'V\Ut111iXtl"lJ11'jJ1l1' u LL!l::~u~ ~ 1Vlfum ru1i'i'mn LL!I ::Lili IJtl 1l1'UL~ 'fl L \'I ij, "l::iif 'fl, LU u 
,, I I I ,, ,, 

YluYI t1JT.lun1111YI iJ l'l ull' T.llJ1T.llJ 'i:t111.11'luiii'"mi 11ilf T.l'il'1lu1t11LYiEMl'IT.lV1"l::Lnrnl1!l'm~T.l Ll'lii" UK L'Vi 1n lJm1J1ruM11J"l 
' 

'Jl'fl,Il1'JIU::~i1'JIU1t1JL'Vlaj~~t11 (ri1V1Ut11WIJ1t1J1t1J111J'j L'Vi1nlJ 110% '11T.l,WIJ1t1J1LrllJrln) LLll::l'luiii',mh1ilf'1l" 

i111J1rniJ'1l,rlU'11'1l' LV\1111VlmhuLL!l::l'l11J1rnVIULLNiii'U'll'1l"tl 1VIUfilJ11l'l n1:1"1:1t1J1Jr 
' . ' 

(5) 4't1111Xil~tlmrui1'1l"rium1f11V111'1l'fl"tl1il'uLL~::1:11nf1il•h" 1 l'll''1l1Ji','111CiJ~t11-B'lJ 
V11T.l~u~1T.l,fumniiurintl1!l'u L'liu mt11LnrnL~::1'1l,futl1l1'u 1u~u~riT.J11l'1" 

' ' """ ,, ,, 
(6) 1X11Ji1'1,~tlmru Lt1JT'fl,i'.J'1l LLll::Lt1JTT.J,4'nrn11::/V1r'flr::u1EJtl1Vi" tl1tlmlJT.lutl1!l'u 

Lt1JiT.l,1-ifLLll'1 LL!l::~"tiUL~'fJU~U 1 ~"~LL'Vlci,J1V1TT.l~U~Lnil'Lfimtt11milit11'111t11 

(7) 1X11J~" Ll'i1!1'11!.l::VIT'1l Ll'l1!1'111 t1111" L ULLV1ci,tl1 
' 

(s) Mru~ li'f'1l"iJ t11kuV11'1ll'll'1'~"n t11'1111,m11V111'JJT.l,vi1,J1 (11t1J111 l iif '1l,Vi1V11" 

Ld!.I, LlJUVi l'IVI 1, m11VI!l'Jl'1l"tl1i1t1J111 LL!I :;~LL~ 1iXm,J11'l11J1rn1VI~i:J1U 1Jr ii111Jtln iii 

(9) Vli1m~m1ir.i m11JriT.ll'l l'1' 1 u'li1'~ i:Juliln'Vlun 

. ' ' 
( 1 o) ti fu Piuflml'IV1uYl'Lt11mr1V1 «"m r11,'Vi'1l LL11'1 LI'! f9 L V1'1lil'fl"rium 1'll::il' 1"~'VI 1111.1 

'll. m•iJ.<Mn'ULLll::LLiil'lli:.i'i'ln'i::'l'llJn•num•n'!l'i'l~1~1t111.11iim·n•n::'i'l'!lt11 (HDD) 

( 1) ri1V1Ut11 M1 )J~ fi'Jl'1l"'Vi'1l~11' iii' t1J i:J1ULL V!ci,J 1ilf11.1'ifi L91::11 T.l t1J 1::1.1::91m:;!ii'u 
,, I I ti I 

Vf 'fl'u 1 ii'Vli1'"'Vi'1l i!fT.l" 1i.Ji.l'1J1.1n~1 2 LIJ Iii r VIT'1lLUU 1tl lil11J L'.3'1lu 1 'llViV1i.i1EJ"1uL<\'1'11'1l,YluYI ri1V1ut11 

(2) mrurim1 l'1, Lt11 !.IL iriil n11L91 :;~Tl t1J 1iXri1'V\Ut11vi1 LL Viii' fo-vi 1 LL VI hi" II" Lt11 !.I 
I I ,, 1' I 1' 

Vli1mii!.J,u1L1 ruVi "1''Il'1l"u1ul1T.lutl r::'ll 1'llu LL11::V1uYl'1i'flu 1 'V\1 'Lt111Ji11::1J ::ih,91n~iJ 1'111"1 ( 'fl1ViL 'Jiu LLVI ci'tl 1) 

ri1V1ut111lX"thn11tl t11kuu1L1ruLv:i'fl t1J111Jtl !IT.l t11if 1.1 

(3) i:J'1l,riutt1J~u91nmr1t11L91::tluLrl'1lu~u~~u 1 'Lt111.1mr4't1111'll"V111!JVIT'fl¥i1 

flu iii uku 1'1lu~u ~~ ilm rn n ll'u VITT.l f11 'Vl!l'Jl'1l" Lt1J 1rn '1J t11L91:; '1l1Vi wrnf1i'1l''1J t11L91:; 

(4) n rrui1m1f11Vll1'11'1l' Lt1J~UL 'JI Liil!JIJLlJUVIT.l 1ui?l11Xmi t11mr¥\1,1U'll'1l' Lt1JiT.l,4'm 

11 "1111 LL!I :;~911ru 1tl fu'iilm 1tl Bu~' 1u 1iXLVIm::1:11J L v:i'1l<i1 ri t11 VI T'1l !1 t11mm run 11V1 ::« n'IIT.l' Lt1J ~u t 'll 1ii\1.11J 

L1JUVJT.l1ul11 '1l1Vi mriJfo11t11LLN11i'u1umnr.i1::11'1lt1111XLV11J1::1'11J Luuilfu LLll'1'l,Li1Jm1¥\1,1u'llT.l' Lt1JiT.l,4'm 

v1'1l1u ~IGN-° 
~ ~ 

(U1U~UYl1 l~'ElqiJ) 

~4'V1n'l1rJ1£J~l'l'l01ffiLLf\::-!l'flJJU1t.:i 

ntjlJ1j1ii"l'11;Jt.11.ihfV1 i.Jl'IVI. 41riPI (lJ'\.11"!1'1.1) 

('L11U'Vl1'lt]Vli Y'UYl\:n LU'l::Y1.:!L10J Pi'1fll.jYl1) 

~11U1t\j011~'3U.'JtJlflt1lJ 

l.l'W'YI ~ih..il'Jfl'l!-J' 41riin 

~'mRi< 2560 i1ii116/90 



(5) mruLl'l'llU L'll L~UIJ LlJUV\'fl 1ui;if~ L\.l'llMil l'l'll'fl,lJ1·<L'l'IW'lln.!:::~nJ11iX.Yhm1il111 • 
~J'..J- ..J- ~1 - ::,1'::"1" di .J .J ..J,, nuwuVJun~ruVJLn111m1n 1-l'll mM"l1nuu 1-l •'llnli:J111 (Vacuum) 'l-l1'flLl'l1'fl'~lJLLlJlJLl'l'll'flU'Vl1111 ~lJLl'l'llU 

t 'll L~UIJ LlJUV\'fl 1ui;i'fl'fln1tlri191111iXll'fl11l l'l i1'fl' 11111J\.li\' n'.i'll 1n11 

l'l. n1'iU'el~ nu LL fl:: LLril 'll i:.ifl n'i:::'Vll.J"l1n n1'i'VI lilfl'el'l.Jvi'el ~'l El~B'Vl1~'liflfl ii Ill 

( 1) tl1~1fl.um 1VJ 111i'l'fllJvi'fl i11~u'.if!'V11,'Jl!HI iilll ill'fl' Lilutl111:::'111111 LL'll:::ili'fl,1i.l LiiilJ 

111nl'li111111 ~Lilu'<i'ulll11ulii'fl~'LL~111!1'fl1J1utl1~1fl.um1V1111il'fluvi'fl 
• • 

(2) ri'flu 1:::mutl 1"l1n m1VJ 111 i'l'fllJvi'fl ill~ u'.if!V11,'ll 'II llii 111 11,!IVJ ,, 1:::1J1uu1<11TI11ru::: • 

I ......... - 0 

1-ltl~U,1UV\1lJ~111'1l'fllJn1'1-ltl111 

(3) L~'flVJ111i'l'fllJvi'flill~u1fi'V11,'ll'll'lliilil (Hydrostatic Test) LLil'~Lilr"l 11Xiii111iK,'1.)timru 

m'fl' Ll'll!tli\:::n'flU 'll'fl' LL'1i' LL'll~U'll'flU LL'll::Ll'll!t'11'l liJ~'fl1"lUtlL~'fltllJ1nlJtl1 LL'll :::tli'lJ 'II 111M11Jlii'utl11 UL~Uvi'fl 
1 iXmn u1:::1ii'lJ M11J 11imY1 urn vi11Jnmm l'I n1J~,iJmrnn"l i'l'fllJ fi1 M11J Li'.lum111-11i1' (pH) llimru1111 

• 
LL'll~tl'll'flU (SS) LL'11:::'1.)ru'l-l1Jii (Temperature) lll11J mru'll~tl1::ml'lm:::m~'V1i'wmnrnn1J'll1iii LL'll::~' LL~ 111il''fl1J 

~'fl,ri11-lU111IJ1Ii\1~1ul'l~lJ ~IJm n::u1utl1 ~'"l1n t N' 1 U1.) Iii '1111-ln 1w ill'llJ '1.l Iii '1111-lnT11J LL'll :::L 'JI Iii ti 1::n'f1un 11 

'fllill'l11-lnnlJ W.l'I. 2559 ri11-ltl111 mnwlJ~11'1rut11Wtl1ilfi11iJLUU1tilll11JlJ11i\1'i'1Un11-lU111 L1Xiii111iK,lil::LLn1'lll1~ 
' ' u 

' ' " " ... 
1-lT'fl Mm<M Iii ::n'flULVi'fl LYl 1Jti1:::i1'VIfi111wmm1'fl' Iii ::n'flur.i n I'll'' LL'll::liln"l i'l'fllJ 1'1ru111wu 1r.l n I'll'' t111 u Aru111w 

' ' ' 
tl1~,i1f'fl,ml1umru'll~mii11'i'1un11-lu111 ri'flu1:::1J1utl1~'lii'fl1ti • u 

' .. 
..., """" ............ o-. 1t1 ... ...i -

( 4) '!-l1n1Jm n'fl' Lrumn u~ nlJ m1"l 111n1m 1VJ,"l 1nn 11'VI lill'l'fllJVJ'fl mmTI'Vl1,'ll '11 l'l '1 Ill 

1mu11'i1 Lil um rnr'i'l 'll'fi'uY1 

~. n1'iU'el' n tlbbfl::: Lbni. 'll i:.ifl n'i:::'Vl'l.J ~1 u n1'i'i:::lJ1uJ1 bb'll:::n1'iil'el' nu J1vi'l lJ 

(1) Lli\fUIJLl'li'fl,l'llJtl1 LLNlii't.!~1 ~11'fl,1.J'i:if,1t.11i\'ll'fl1111::U:::L~'111n11rl'fll'li'1~ L~'fl • 
u'fl,nULL'll:::LLr'i'l'llil'1Jmtl1vi~:i.J-ii''l-l1'fln111:::lJ1utl1lJ~L~ru~u~tl'lNn11 

(2) L~'fl i;\1 LUUn11rl'fll'l \'1, LLl1~ Ll'lr"l 1 ii~ LL'll LL11 :::tli'utl i'V11,1:::lJ1utl1nnil~1illi'lJ 

~ 11m:::V11Jr.i1niir.im1:1J'll'fl' 11'1Nm11iXl'.l11111w L 1-lii'fluLiiiJ.J'l-l T'fl ~ n ~ 1 LiiilJ ii111J~1i1i' Iii n MnlJwtl~u,1u 1-l T'fl L'<l'1'll'fl' 

(U1tlf'!UY11 l.~fH'!'11) 
~4' 111n1'l'cl1t1°1f'l'ln'l'1)J1.Lfl::'li'fllJ~1lll 

n~)J~Tii"IJ .. nru 1.iliYI 'l.Jl'lYI. 41nui ()J"11'llU) 

~1ait 
.......... fl11~. ~:E.tr.r. 

(U1tJYINCJYlt UUYlll1 l.l.fl::U'"HH'l'ti: l'lffi~Vl'l') 

~-D1u1qin1ra>lu'l"1~'fl)J 

u'iliYI 1.ih.i\'lfl"l!U 411iP1 

i'l<m~1J 2560 llu1 11190 



4.2) 

- r .... .... 
n. n1'i11111111111J lll'i'l"l'i'l'ill.Jl'ltu111'1'n.t11:J'l lll'IJ 

..J 
l'l'l11Jl1 

' 

l'l'l11.!LU'Unrn-~14 (pH) tli'mru111rn'll'lU11tm (SS) 

LLl1::'flru~1Ji1 (Temperature) 

1'111'tl41J14LVl't11J1L'ltlJ~LLU'l'l14Yl'tl'll'tl4bl'114n11iii111tcJ1u ('itJ.yl 2) 
~ 

'ifim111111JVi1::111<llu Standard Methods for the Examination of Water 

and Wastewater . ' . 
IV I ....... I I 0 

1 PIN 'll'l4VllJn11L"l1::!l'tl111~1ULL~!l4U1 

• 
ih::mru 4,ooo mVlll'lf' 

..... f,,J: .v ....... .... 
'll. n'l'illl Ill lll11J lll'i'l"l'i'l'ill.J l'I tu111'Vl UTl'M"l'ln n1'i'l'l 111'i'l'ill.J'l'l'il lll'l U'l fi'l'l14'li1i'l'i'I t1 Ill 

' 
• • • 

- 0- '" ........ - ........... 

Iii 111lil11.J Iii nr.i i'l'tllJ l"l ruJ11't1U1V14"l1 n n11VI li1i'l'tl1JVl'tl 111'l£J'lfiV114'1111 ii !1 lil 11U 11 ::L 'ti u li1 li14U 

~ 

l'l'l11Jt1 

~11-D'r.l1u 

l'l'l11JLUUn11i1-~14 (pH) WIJ1!1Jl'l1nL'll'lUl1't!U (SS) 

LLl1::'fltlJ~IJi1 (Temperature) 

tl111uvit1~1flumrtl~'t!utl1~4r.i1nm1V11111'l'tl1Jvi'tl~'i"lu'ifiV114'll!liliilil 

'ifimrn11J~1:;1.J1<llu Standard Methods for the Examination of Water 

and Wastewater 

1 l'lf4 ri'tluti~'tlutl 1~4r.i1 nm rVJ li1il'tl1Jvi'tl ili'lu'ifiVJ 14'll !l'i'I ii Iii 

tlr::mru 4,000 u1V1/rif4 

l'I. n'l'iiii 1111111 jJ Iii 'i'l"l'i'l'ill.J l'ltu111'Vltl1~~"11mhun~1u-t'l l'l'i'l'l/vl u vi L nuvi'ilt-l 'i'l lll'ilU nnu 
' ' ' 

'll'il4Ll'l'i~m., 

iii 1111i111J Iii n"li:l'tl u l"lrun1't1tl1~4r.i1n~1\!n41ui''l 1'111'lii1"u~ Lnuvi'tli'l 'i'l toi'fltlnrnr nu 11::L~u111 iii4tl 

~°"!'in11tl1u11'11n11JJLU'1::'li'Eliiihf'l 

n~JJ1p·n ... ~1:Ju u'11;'Y1 1.JlnYI. 41ri"1 (JJvi1"llu) 

l'l'l11JLUUn1(;1-~1~ (pH) UL'tl~ (BOD) WIJ1!1Jil1nL'll'lU!l't!U (SS) 

• 
u1lJULL!l::L'lllJU (Oil & Grease) LL!l::LUblil1L"lULUitJViLl'1L£u (TKN) 

... "' "' ' ,, ' 
i11Yi4~11'~ tcl1u 1::uuli1u 111U 1 Lil U1J1L'l ru~ 11l'n41U'D'l 1'111'l/WU Vi LtllJYl'tli'l 'i'l "l 

'fltlmru'll'tl4bl'1Nn11 

'ifin111i111J~r:;u1<llu Standard Methods for the Examination of Water 
' 

and Wastewater 

lE~IG~ mm)?.f J~H~f~ 
(\.11tJVIN(jYlt uuvill1 U.fl::U1-1~1'1,i l'lffi~Vl'l') 

~-D1u'lqJn11a~u1!fl1'°'tllJ 

u~ Lil"U11fl'DU ~1riui. 

~~ml'11J 2560 i.1ti1 1 s190 



• 
1 l'lf,i'i'llL~'llU lili'l'lllil1!:U!:rl'lllil¥1' 

i.h::mrn s.ooo u1V1/l'lf' 

. . ' v .. t,. 0 0 I V V ..U I t; 

lJUVln'll'lll;Ji'llil111Vm1n::u1uu1LLl'l::u1ml-l'll''llULU'll'm"l1nmm'lll'1r1' 

Ll'lNn11 

nl-l'llzjtu,u1h::mrnmrn'lli'1¥1" 

5) 'i:::u:::b1111iii1Lilum'i 

. . ' 
0 - ' ' ....... 1 

l'lrn111'ViU1V\'"11nn11V!lill'1'lllJVl'll 'll~"Vll-ln11Vllill'1'lllJVl'll 
' . . ' 

.. - 0 ..... ..... ' "' 

l'lrn111'ViU1Vl""l1n111un,1u'll1m1~~ lili'l'lllilr::u::rni1111" 
' . 

1'1111Vin11r!:lJ1U'll.1 lili'l'lllil1!:U:::n'lll'1J1" 

6) 

u1i;VI UlilVI. 91n111 (mn'llu) 

7) m'iu'i:::Lilui:.111 

u1i;VI Uli\VI. ~1n111 (l-llo!1'llu) Llilu'll11u"1u~l'lm1i.Jjju'1iii11l-lu~ui.Jjju'1im1~ lill'l'lllil"IUU(1,11"1 

'1JUlil111'l LLl'l:::ii'll Ll'1\l'll LLU:: i'i'll~1UM1\l\lLulJ1U LLl'l:::LL~UVli'ViU1m!l1rn'll1 iii LLl'l:::~" LL11i1\\''lll-I LL~:::~"1"1'1il 

1111i:tnfo1il ~"l1rrn1V1n 6 L~'llu tm:::u:::n'lll'lh" ' ;,; ' 

(U1tlflU'Yl1 ~~'Eej11) 
~c.i'llln11~1u;sl"l'ln11lJ~~ft::'ll'EllJi.j1t-3 

nf!ll~rii.;iJ1iru u1i;'Yl i.lUl'Yl. 41ri"" (lJ"vl'i'ilU) 

")-?" ~l cf;;<:-a. __ _ 
..................................... .J..~.~---·····-~-~.r.~.~--

(U1tJVl1'3C)Yii Ut.1Vlll1 LU'l::U1'3L1~ Pi1~'UjVl1) 

q-n1u1cun-11~~LL'l111t\'ti1.1 

1.J°1li'vl Lt'h.i1'lfl'JIU 41ri111 

~~1n~" 2560 "u1 19190 



1) 

"11nn1n.l1::: Lilufl ~ 1lJl-l u 1 LL ilu '11'11.:imlJ1run11"111"I1Iii'!Ifl~1lJ111lJ1rn1un1 n'!I~ fo '11'11 .:in u u . ' . 
111um1'n1uu1L~ruVluVif1nl!t1LflNn11 (vi1,i.111~' LLr.iuiiiul-llJ1m11'1l 4079; riuu111u~nl!t::Jf-tJ1mb1i11il) 

I ..J....:...t - 1!.> .J'..J ;,, 
YlU~1mlJ1l"Un11"111"11m'VllJ'llll"l1nmnnlJn1rn'!ll'ln"1ll'VlllYllNl'l111Uf:::lJ1ru17 PCU/'Jl~tm "11nn11 . ' 

J'l1u~ruR1 V/C Ratio 'VlU~1ii"lnT1lJn1fri'111'1i'1.:i'11'11"LflNn1f i:li:J11'f111~.J1 V/C Ratio u\l\111,l-ll'l~"LLr.iuiiiu 

l-llJ1ULl'l'll 4079 u1L~ru~~'Lf1Nn11 ilR1L~lJ~ULilffu'!lu "11n 0.10 Li'.lu 0.11 LLliiU"'11tj1mnru'll~l'lll1'Vl 

n 11"111"1 TU' fl" fl 11'11' rlf ~iii lJ1 n L -iiuL~ ti~ nu l'lll1 YlU"l,U\l '!IU1" hri ~ 1i"ln 11lJ mn1.:ivi'1l'll\l l'l,J 1iJui:lm1iii 111 ~" 
Lfli'!l,{mu1L ~ruo11 LLl-lW"l'l" LL!'l:::'lJ111 LU111U'11~11-li'u L~'!llJ!ii'!lnuvi'11'1 LiiilJ '111"11'l" i:J!'lm:::YIUL~l'lll1'Vln11"111"1 f 
'11:::11 '11 rlf ~ n "~"'111"1ri'111~Lii111'<l u~ m llJ~ll 1ili 9,91 Li'.luilf '11.:i{ 111 'f11 LLi:JutJjj Wiim 1~~ LL~ 111!\''tllJiii1\lfl lJ\l 1 fllJ'lllll'l" 

L ~'11LUULL\l~VI1" m1tJjjWii L~'!l!'l 111i:J11nr:::viurlf"nii1~ 

2) 

3) 

4) 'iifim>iii11'lum• 

4.1) m'iil'!l~nULLl'l:::Lmi.'!lt:Jl'ln'i:::'Vlu~~wi1111i''!llJ 

(1) LL{.:JLLi:J\ln'!iill'1.:i1~wi.hu,1utJnfl1'11"1'l~uYf'!l,~\l l-lU~U,1\l11'11n1l'YiL~m-iftM l'lmll 

tJr:::n'!lumr fli'~Ci''!lu l'1uili'1 Li'.luilfu 1~m'!lufli'jlJn~lJLil11-llJ1t11m:::u:::i'l'li:l 500 LlJlil1 "l1n~.:in111.:iLL\l~~1.:ivi'1l 

'1Ju\'1,tl1l1u'1'11'11,Lf1Nm1~,l'l'1l.:i-ii1"1uo11u11u1.:i~' LL11:::o11u11f111'1l~'ilu1n 'ei1m'!lbij'1l.:i~nl!t::Jflnil {,wr111 

~ 11 l!t D fli1U ri'11lln1 ri111 L iluii"I nf1lJ ri'11l'I11.:i 1 \j ~ \j~ ii ~~i.lu11i.Ju'!IU n ~1 1 ii tJ 1111 If ri'11UL-if1tJjju~.:i1u 1 \j ~\j ~ 
L ~'111~1:::u111r:::'i'.:i1um111' C)J"l 1ihu1i.Jm 

(2) tJ 1:::'11111'lJ~ufl ~ i;fl oif rn 1 -if nu uu1L ~ ru~u ~ri'!l l'l r1.:i Lfl r.:im r 1ilim1u ii ~.:il-lii11i.Jii'!lu 
I I S- I 

n~1 1 itJ1111\.f LVi'111-iffl~1lJ1:::iJ1111:::'i'.:iLi'.i'!l"l:::iru"lnhu 1~lJVJ~iii111il1mL1'1111,~'11LflNn11 L{1'll'tl'1Lf1Nn1f r:::u . ' 

(U1tlfl.UY11 L~'flt'!'U) 
~4' P1n'l1rl1u'1P11n1n.JLLR::'iif:i l.l,j1~-i 

nf!l.l~1ii"lil1.ru JJ'hm i.li;iY1. oi1ri'1J1 (u1111'l!U) 

[E~IG~ 
............. )?.~ ....... \?%.F.!.?~~ 

(U1UYINIJYl'if U1JY1U1 t.Lft::U1'1L1fi;i l"l'°tiUjY11) 

t!-i1u1ryn11i\..i1.L<Ji;\ft''fll.l 

ulli'YI L.eul1fl'Jlil" oi·uii11 

~~~11'\:IJ 2560 ~ii1 20/90 



( 4) 91'111Xi11<\'T1-1u 1~-il11.mJl'l111Jil::.:1'11nilf1uml"'ll'1911Ji'b 1ru'Y11' 1ii1-'1l<ln'JJ'1l,mul'i1'1-1u::.: 

1 u~u~ ri'fll'l T1~ nmr~91'111Xi'.ill, Ii'(\! Ii' m.!trUb~'1l b ~ mJ 1:::ii'Ylfil11l'i 1um1-il1mum 191191 

(5) 91'l~U~9'1l1'11tl'JJUl°l,'i'l'l")'Qtlmruii\14 111X'1ltj111u1u~u~ri'1ll'l\'14 '1li:h~1ilm::.:1i:Juu 
11'luhi11X'1ltj1ulii111wtl,~n1>1-n11'm 191191 n1J~4ili'1l491>11141•i~'1l,9'm 'Qtlmru 1111 :::'i'l'l "J ri'1ll'l 11,1iX1ilu 

• 
(6) rh 'l-IU1'1L1Xml'rn1wif u rntljjuiii 1>111J n:J91191'1l tJ14 Ll'l +, l'l t1'11111:::1"11ul'Jml1 ml'n-n'1l' 

n11U11'Vln 1Yi'1lU'1l4rlUl'l111JbilEJ'l-11U'JJ'1l,~Ufh9119T 111J~4n111i11191'll11l'ibl'l~'1l4UUvlri'1lU1if,1u 
V .... Ji' ...I I I.I ~ .x .J I I.I I.I !.o'V 

(7) 91'lblil1UIJl'iU'Yln'fll'l11' 11'lunUL'Jllill'iU'Yln'fll'l11,'1l'1ln91nLl'lU'Y11,91191LWJl1'1L9U l1'1U 
,, ",,, 

H'tirNnu nnu l'iT'1l1J'1,~1'1M,11'lT'1l4'1-11J1u91191i11miii'1lu1vlm::.:'Vii'u i11m1u:::tl1 1111:::ii'qJqJ1ru1°Yl91191 

.fi-11'111~ 1iX1ilu1tl lil11J1J1lilr'l1u11'llm1111'l-lu1'1 11'lui1mri>ililvr4i11miii'flu 1ilf 11ri ( 1) "'1u11,'Vi'fl'Jlui°l4tl1iru 
~ 

O I.I I 9' I ... I 

"s-...i 1"4A!IAl12' ......... A,,, =- 1.&t..t...i 
'JJ14'1-1U1" 'Ylr:::u::: 300 b1Jlil1 n'flutNl'iU'Yln'1ll'l114 1111:::1il1'lllMu1u "111'lf'l111Jbn" "Y11:::u::.: 150 b1Jlil1 n'flufl,l'iU'YI 

ri'fll'lr141ulii111'l-lu'~~iiriuu111mrn1J'fl'Li1u1ili'11'11'lu 1iluilfu 

(8) 91'11 iXi11vl-¥111111' 11~1,'1lti1' 1Ylu,l'i'fl1111:::il1u91191~i>i1'1,r, iii 'fl' 1ilu'llil1'1l'ldi'flu1111' 
' . 

Vi 1111J1rnIJ'fl'1i1u1ili'11'119u;1, 11111n1114<Ju 1111:::n1114 i'iu 

(9) ili'fl' liln911'1luu1r'fo1:11i11m111:::!1 qJ fl.!1 ru1 vl llh' 111X'flzj1 u11111Yi ~ lill1'1l 1>11~111 

1111::.:ili'fl'Iii11 ilumr-rl'flmL 'lllJ 11nh 11'lu'1ui'i ~ 11i 1'l f'l~1 milumu -D1r1'1 'l-IT'1l ~ (]J'l-11U 

( 1 O) ~1n1'1M11J LT~'JJ'fl'rn~1 ii1u1f'l Nn11L U'lh~~u~11'1Nmnir'1l-ii1'~ ~1U~IJ'JIUL1Xi'.i 

M1ml'~hh1iu 301it1111Jlil1/-fi'~t1J4 1111:::1u~u~i1'~1tl 11Xi1f'l111J1hhh1iu 801it1111Jlil1i-B'~t1J, ~,tl f'l~1mr~ 
'JJ'fl4rn1iX1ilu 1ti lil11Jn:J91191'JJ'1l,~u~ 

.... ,~.i ... _ • ···-. (11) mrumn14'Yl'fl •U'ViU'YIL'Jllil'Yl1''JJ'fl'riuu'\.11'1ln9mrn'JJ'fl4 •f'lNn1T'Yl1 •'1-1Ln1'ln11'll1'{1'l 

Lil U'\.11 U'll'fl' flUU 1 iX d'tl l"utl 1, LL 11 ::.:Piul'l!l1'Vi ~u ~ri'fll'l T141111 :::/'I-I T'fl lh'l1191 L iXi'.111111 'Vi mil'fll.lb~IJ '1-11'1l 1il u 1tl • 

(U1Ufj1..!'Vl1 L~fH111) 
~4'vin"l1~hu'il"l'ln1n.mfl::oi'flJJU11'3 

n~JJ~1fi••nl1iJu u1:J'Vl tlLJiVJ. 41ri'P1 ()J~1'DU) 

~ON 
............. fl!' .. Jqi;~f"(.l"' 

(U1U'VIN~Vl't UUV1il1 LU'l::U1-3L1[\! Ml'llff11) 

~-D1u1run11~'3LL'J111i\'flJJ 
1.i'TJvi ~fiul1fl11.l" 4-uivi 

~''\.111'\lJ 2560 '\.lu1 21190 



l'l Ciiiim nii lil'rj!J1i L1'1liJ91nm1f'!1-1u1 f'll-l'JIUci.:i . . ... "" .... 'JJ'il1'fMLnJU'11'1l'lt;j b'llL'C<U\'11'1 

L~U'YI 1'1 f'll-IU1f'll-l~'1ltjL ULL U111'1vi'1l'JJU\'!.:itl1 aru LLl'l ::L~U'YI 1.:i~Hf 1h L~ !N 

'il'llil '1ltimru LLl'l::Lf'li'1l.:i9m 
' ' 

~u~ri'1ll'll'1.:i LL!l::~u~n'1l.:iLnu·fo~"ltlmru~u~ri'1ll'll'1.:i 
UUVin91U1U'rj!J°1iL1'11iJ~Lnlil~U ~i''1lmr.:iuuVirnl1L1'11iJ l'lt11U~ 'J!1'1L11'11 

LLl'l:; LL U'l\'11'1 mi'l 'JJU C\J1'11'VJ n f'\¥.:i lill'l'1l lil1::U:::L 11'11 rl'ill'l l'1.:i 

uuVinoif'1lt'1l'ILTUU'JJ'il'lirHfL~ll'Yl1'1LLl'l::mmm'llUC\J1'11 n1-1rr.:i9'1ii'ii1 

• I • • nrn1ul'l tur.J\1~1'1ll-l'JJ'il Ll'lU'il LLU:: 

lill'l'1llil1::U::L'l!l1n11rl'1ll'l:h.:i 

5) 'i:t;t1::;b1'il1iii1bilum'i 

6) 
I ...;..., -

~U'ltl'l"JU'Vl'i'l.J r.J lil'li'1l'l.J 

'l.J°1i;'YI tliii'YI. 91nlil (mn'llu) 

7) m'itl'i::;bilUr.J'il 

u1i;'YI tliii'YI. 91nlil (1-11'!1'llu) Lilu'1l11u.:i1mrnm1tljju""iii11111-1LLr.JutljjUiiimr'1 lill1'1llil9utlry~1 

'flUl'l trf'I bLl'l :::-ii'il Ll'lU'il Lb u:: vi'il ~ 1un.:i1u u tu 1J1 u LL\1::: LLr.JU 'Ylfa U1n1fi111-l'll1 iii Lb\1 :;~.:i LL'l Iii !1''1l l-l bLl'l :::9.:i1'1'i Iii 

1jr1:i:t!)ffi1il w-.11ru1VJn 6 Liii'ilu 1u1::u:::ri'1l11l'1.:i 

(U1U~U"r11 L~'Eltj'll) 
~4'tJ1n1nhu/jf'l<;in1wufl.:::-t!tn.JU1t-3 

ntj1.,1~1n~J.111u 1.J1Jvi 1..lurv1. oi1ri''1l ()..m:1'DU} 

~IGN' 
............. fl~ ..... ~~f:i.YV" 

(U1fJVl1-3t]Ylf tJUVlU'l LLR:::U1'3l1f\i Pini~fVl1) 

~ii1u1ryn11a-3Ll?PIA''E1" 
i.Jni'YI Lih.il?fl'llll" 4'1ril'I 

~•-.n"'~ 2s60 \.lu1 22190 



1) 

1 u n:u :;ri '1l 1:1 l'1-l 'll 'fl-l Ll'1Nmu11111~1 'I :;;:J 'll!'.l ::1;111 ~'flu LL 11 ::m n'll 'fl-l L ~ mii 111 ~ u 1tlf LLri 'll u ::1;111 ~'fl!'.! 

'11nmr'1ltlblll'1-Urtnl'1'll'1l-l 1'1'W,1'Wri'1l1:1l'1" LLl1::l'lun-l1'WLl'1Nn1T LPIMYi'fl LPIMi1ut.i'1lUTT'lriru'fi LPIMLVll'i n LL~:; 
' ' 

l'1'W,1'Wri'1l1:1l'1" 15 1'1'W Liilll~'Wl:1,1:1111tlr::l-J1ru 12 nLl"lni"l-Jiil'fl-i'W Llll!'.l'Vl1"MrnV1m'l::M'1l,{111L111Tul-Jtl-l'll!'.J::'ll'W1111 . ' . 
~rnl-J1::1:1l-J L~'1lnunl-J1lfr'1lmr"1'111Lnu !11V1i"ULPIMLV1t'in LLl"l::-i1:1111'l1nmnzj'1ll-Jvi'1l Lliuilfu "1'111Lllu-i1:1111~ ' . 
1:11m rntl 1rni'ul-J11flmJ1tlf ;.;, 1i.i nr::'Vlunumr{ 111mnm:; Ii 1V1i'uLl'11"1'WL 'll Liiiul-J LU'W'Vl'1l 1uiilrn~'1l 1-D''l1nmr 

11,Yi'1lLLUUL'l1::~'1llll (tlr::mru 114 ~nU1PlrlLl-JlllT) LU'Wl:11r~1'11m'l1niiiunrrn'll1iii 1i.!Lu'Wr;Miil'1l~"LL1111!1'1ll-J 

tin~"1i.!"1'111'1ltj1mJr::Lll'Vl'll'1MLiiu'!lu111nu 1111l-Jtlr::mP1m::m1"'r)llll:11V1nrrn ~'114 mrri1"1'111~4tJjjQ111i.i1-D'LLll1 
l'I. Pl. 2548 ~' Ll'1Nmr'l::u11tlri1"1'1111u~u~~1tlfi'u'1l11C\J1111 '1111u'i:l'1Nn1riif'1l,1tlii'u'1l'!1ClJ1111 til"I ::M1l-Jiiuu'1ll-J 

'11nL91 '11'1M~ 'W~/Vl u 1m1ui'uil111'll'flu1 u ~ u~ ri'fl'W r1 l-J ~"'I:; iii 'fl" LL 9d' 'fl l;J ~ ~ ru 1:1l-JU~n11:; ~ l"I n r::'VI U'11'1l41:11 r 

L'll Liiiurnu"W'Vl'1l 1 u1111 i\' L91'11'1l4~'W~/V1u1u41u i"u il lll'll'flU ri'1lul1i1 Lil um r '1lU141rn "11l-J L ~'fl 1 i\'ii'lnrrn m r 

ri'1l 1:1 r14 'll'fl" Ll'1 r' m ri:J ~ l"I m::'VI u iil'fl m r{ 111 m r'll '114 L ~ U'll '1l4'1j l-J'll"Wi.i '1l u~ 11111 Ll'1 Nm r'i4 { 1111'11 LL~ utljj im n 1 r 

~4LL11111\''fll-J elf 1um r{ 111 n11'11'1l4 Lilu~ LV1m::1:1 l-J L ~'fl 1 i\' ~i'u mmtl 11tltljju~ iil'1l 1tl 

2) 

' ' . 
( 1 ) L ~'1lU'1l4rl'WLLl"I:; ml'l 'll mim::'Vlu ilf 1 'W'll u ::l;jl"I ~'flu LLl1 ::mn'll'!M L~!'.!Vl Lii lll~'W'l1 n Ll'1 N mr 

(2) L ~'fl l"l llltITm ru '11'114Lil!'.!1i\'i.i'1l!'.J~1:1111 LLl1 :;;:J LL 'W1'VI 1,mru 1U Ill LLl1::ri 1{ 111 '11 '!M Lil!'.! 1,\'LU'W1tl (;11 l-J 
' 

LL 'W1'V114~ n!JVlmu ri1V1'Wlll LLl1 ::i:J'ifitljju'ii~ mm ::1:1 l-J 

(3) L~'1lU'iMrl'WLLl1::LLr'i1'11 ~11nr::'Vlu'l1nmr111n A14'11'1l,'11!'.J::l-Jl"I ~'fl!'.! r1l-Jii4ri1"1' 111 LL mi" m1::rl'ufi . ' 

3) 
.d'do""' 
'Vi\J'Vllll11 \j \Jn11i 

~'W~ rl'fli:'l l'14 Ll'1Nn1 r LLl1::urL1ru Ii 1irn,1u.f 11'1111/~'W~ Lnuvi '1ll-ii:111j'r)tl mru'll'fl" Ll'1 N mr 

('U'HJl'!,UYl1 L.tll'!.1) 

~4'~n11~1uill'!'ln11i.m~:::,itlt1~1t-l 

nqll!l1iioiil1ij't.1 u?,;-'YI llL'ln. 41r'l~ (ll'l-11'!1\I) 

{E~1ort 
............ 2?.'.': .......... 11.1#. eft~..y 

('U1tlYINq'Yli U'UYl'll1 Llfl:::'l.,11,Hffid l'!!fUff\1) 

~i1Y1run11~-lLL'l111ftti>J 

u'l:Jvi lih.it'lfl'llU oi1tii;i 

~~IA1~1J 2560 IAU1 23/90 



4.1) m'iU'1l~nULbft::bbri'1.-nirnn'i::viuii~ bb'l 111i'1l>-1 

n. n1'3U'1l~n u bb'i'l:: bb n"l 'll i:J'i'l n'i::viu ii~ wrni'1l >.l~'l 'l tJ 

( 1) 1iX4"111 L1111m.iil,1'11,fo'1Ju::: LLl'l !:lJ'1.J11"j'llU!:L ~'111'11' fo'Jlu::~ Lii 111~'1.1"11n1'1 'IJ,1'1.1 

ri'1llill'1' L'liu nli'11,LL!i::IJ'Ll1'111~11 'll'll111.J1r"jtl1~1.1 Li'luiifu Hu1L1ru~u~tllju"],1u"11tJ1-Hwu-m'11 LLl'l::: 

tJ 1:::1i'l1u,1unu~u1m1uYf '1l,~'IJ ~1'11m.i 'lu,1u~1iif fo'11\it"\J1111"11 nvn,11'!1m111Xil111.l ri14" 111 oi'1J hl 

(2) 111.J1'll.J LL!i::4"111Lli1.J'11U!:/Ll'll!t'1iili;i~'W1iif1-ii,1u'11'1ln"l1n1.J1L'lill~'IJ~Ll'11'n11VJn'1u 

(3) 1iXPl111LLUn'll'1l,LilU~li'l11.J1rllU1n«um1oii'lili1in L'li'IJ Ll'l1'1Lm1n i'l'lll1 Ll'll!t'i:!l~::i;i1, 1 

L ~'11U1n «um 1 oiil~i.i~1'11~1~U1UL "IX LLri ~fo~'1J 11'l'IJ'11'11' Lil l'J~ L~~'1191nn11Pl 111LLUn"l::il11tln1.1n1.J'llU::rf11tJ 

LL!i :::~ 111 oi'111 °IX~U'lU,1'1J~1ilifo'11ttt"\J1lil91n'Vl1,11'11 n1 TU1'ltlri14"111 oi'11 hl 

(4) '1'11' Liluilu111 nu~ i:l«nl!tru::: LL!l::flruli'l 1.1u~ 11111.1~ ri1m.i1111utl1:::m l'lm::VJ n' 

"l lilli'l1~mrn L~'11' m1ri14" 111~'tlli!Jll~1'11'1 II i;i~'li.i1-ii LLil''l Li'11, m1ri14" lil~'tlli Qll~1'11'1li'l11)~1i.iH LLil''l 

VLl'I. 2548 L'liu J1iru~li'1l~ULLl'l::li'l1rn:::!l1!JLUn1111'1,Ll'1i'11,n'11 '11111111111111.J ~1'1l"'Unnu~HVi11'1'l11.Jli'l:::'111111 .. ' 
ti I I I I 

il1iTuV1 ~ nf1 'l ~Ii Li'luvi'u r.i :::iif '11,iJ m nnwLun'11'11m1 n'n'11' Lil mi'1 'ltl LL!i ::nun 1.11 iX~u1 u,1 uV1'lilf fu'11\it"\J1 Iii 

r.i1 n n Tl.It N'1Ufl 111li'l1~m11.1fo 1tl ri14" 111 oi'11 'ltl 

'l!. n1'3U'1l~nu bb'i'l:: bbri'l.'ll i:J'i'l n'i::viu ~~bl 'l 111i'1l>-1'i11'1'1~1.J bl'lft u b'l! 1j;iu :1-11 uuvi'1l b 'IJ ri'i 

( 1) i:J 111.1 L'll L~umuuVJ'111ui;\L~'111-iilum 1Lr.i1::!l'1l 1111 "!XYi'11 ~nu1fil.i1ru,1uLr.i1::!'l'1l111 

'l111uVlr.i11ru111' 11111 'lUn11Vi'11' i;l1'l'1l' t 'll L~ m.i LlJUV1'1l 'lui;\1.h::n'1lu L ~ '1l l'l l11ill1.11ru Lri!lu t 'll L~Ul.J LlJUVJ'111 ui;\~ mfl'11 H 

LLl'l:::iif'11,U11U n1<\' Iii oi'111U 

(2) n 1 nliu Ll'll!t~U ~ 1'11 Ll'l!i u b '11 L~ m.J Ll.JU Vl'111 u1111 uu1 L 'l rulii1 LL ~ti' fo-lii 1 LL ~ii' 11,r.i:: 

H'm'!] Iii (Vacuum) ~1'11 rnunVJn~i:l «ni,iru:::il 111i'.i111'ii 111 L~'11i1'11'numrnni\'u ~1'114"11~Ii1 U'llru::'llul1' lil'i'l'11111 

1::u::L 'l'i'l1'lul1' L ~'1lil11tl ri14" 1111iX11"11111 Fiil''fM m1.m«n~'ll1m 1 

(3) nnii.~ i:lt 'll L~Ul.JLlJUVJ'111 ui;\L ~ ~'11~' iJf '1l,il11tl ri14" 1111iX!1'11Iiil'111''11' m1.m« n~'ll 1m 1 

LL!l::iJi'1J~ LL{,oif'1Jl.J'i'l 1'1'l11.JUl'l'11111nl'J Lflilnru'li" LL1'l::oif'111.J!ill1.JmV11' Lf1il'll'irnl1Tb'll L~Ul.J LlJUVl'111ui;J L'liu rhm1il1 • • 
'lvHh (Electrical Conductivity ; EC,) l'i 1i..111.11 ru L 'll L ~ u l.J ~ LL fl n L ti~ l'J u 1 iif (Exchangeable Sodium) 

l'i1Lti'1lfL<\lu1111'llL~l'Jl.J~ LL!inLtl~uu1iif (Exchangeable Sodium Percentage; ESP) Li'luiJfu 11Xw1.hu,1u~1iiffo 

ri14" 111~1'11LUUL91'11'11,~U~VJ 11uri'1lui;i1Liium1 

(U1U£'!l.IYl1 l~'El£'!'ll) 
q4'0Jn1nhti'l111'ln11lJllft::-,lfllJi.j1l~ 

nflllfjfii.;i'11'7u l.l'mYI thnYI. 4100J (1..1"11'11U) 

............ fl~ ........ ®.f .. <t?/:!f~:. 
(U1UY1Nqnt 'UUY1i.l1 l•fl::U1'1L7t\f f'l"1R1fr11) 

q-E1u1cyn11£i,;u.':ii;ifl'ElJ.J 

1.i!iVJ Lih.!'l'lfl'll1J 41rlvi 



(4) '1'1111-11~u~~.:i'lmrn'l'llLiiil'Jmuu'Vl'111ulli11XLw<N~'11nui.J'hnrwi'il111~L1"ii'1l~.:i ~.:itl 
' 

ili'11.:i L:Liu~u~;.:i 1Jii'um~tJJ1 lil"11nL''1'1'!1'1l'lmrnli'Vlif~i)iu ii1.:i"11mmli.:i~l.J'llU'11U1.:iii'1ll'J 50 Ll.J li\1 hJL:Llu~u~ 
Lnl!llilrmrn LL11::ili'1l~ilr::u::ii1.:i91mL1-1ii.:itl1 ij~i)\uLL!'l::tl11ilfi)iu'11tJ1.:iii'1ll'J 30 Ll.J li\1 'l111EJ11Xr::l?Tu~uli'1l'1lzj~.:i 

n~11::111'utl11il\i)iu~.:i~111hiilmm~1 1 Ll.Jli\1 

4.2) m-;-iii 11Jii11;.i lil"i'l"l'll'il'U~!ln'i~'l'lu~~ 111111fl''ll;.i 

i.J'hn ru LL!'l ::ti 1:: Lll 'VI '!I '11 ~ L ii l'J 91 n n"I m11J ri '11 ii :11.:i 

~U~ ri'11 ii \'1~ Lm::u1L ~ ru~1un~1ui~ flr1~/~U~ Ln'UYl'11/<i'il li)"ltln 1rU 

' . . 
uuiin'llU"1 mmru LL!'l::ti1::Lll'V1'11'11~ LJiuYi Lnlil;nU~nf'li'~ 

uuiinm1<\'111mm1n'11'11~LJil'J ~T'11l.J1:;1pifimr<\'111m1 LL1i:;m,hm1u 
' . 

Yltl11tln1'1'lil~nfli'.:i 

{ 1i1Yi111u~1ui1 nJ e.J!'l m 111l1Lilu.:i1utl1:;..;1 L~'11 u 
' 

' . 
lil!'l'111il1::1'J:;L~!'l1n1Tn'11il11'1 

ni-J'11zj1 u.:iutlr::m rum 1ri'11 ii h.:i 

5) •~E~b'l!l1i;i11 UUn1'i 

6) 

u1i;'VI Uli\'VI. o;1n111 (l.J1"1'llU) 

u1M°'VI Ulil'VI. o;1nlil (1J1-11'llu) LilU'1lnu~1uirnm1tljjuiiilil1mLt.iutljj~m1~ lil!l'111>1"lutltJJ1-11 

'!JU ii rTfl LL!'l ::oii'1J Lil U'11 LL u::: iii '11~1un~1uu 'luu 1U LL!'l:; LLe.JU'VI i'~ U1Mfi1nl'll1 ~ LL!'l :::a.:i LL~ lil il''11l.J LL!'l :;{.:i 1-1-r "1 
' 

(\11tlfj\.IVl1 L~'fltj'll) 

~~P'ln11tl1u':ll'l-:in11i.JLL~:::i!l£1i..1li1t~ 

n~ll1j1ii"ltl'll!t.1 u'ili'YI tlCJJVJ. <i'lriPI (ll"11'D\I) 

~IGN­
.. ??.~ .. J~.ef?f.~ 

t!ii1Y'1ryn,1i~u'lP'la'fl2.1 
un;'V1 Liiul'lfl'Jl11410111 

il<ml'lll 2560 "u1 25190 



1) 

"l1nn 11rl 1n"I M1l.I fi111 L ilu"l1n ~~ L~ u1-if 1H t111u m 1foYI' l'111l.I Pi 111 Lilun !11j 1'11'1fi LL!l :;n 1 wl1 L ilu 

fi9mwm1i:i1hui1l.l'Jl?Mt/1:;'J!1'J!U 1'11"JUl'1fil.lm'll.11"'1l1!1,1U11'l!n11 l'ltl1UutL~::'il,rln1 n"l.lr.'.iu1'J!l.l'l!U LLfi:: 
~ ~ v~ ·.u ~ 

n~w·1i"1 LT'ilU huP\1 LL~::11mutl1::n'ilum1 'ViU~1!'!11..111"qjil 1'111l.lfi 111 Lilu1mii,u1niil'il Ll'1Nm1 Lilwihunu 

Ll'1Nm1 i:i 1'111l.I L~'illru1um111'i1 Lilu,1u'll'il' ti l'l'VI. LL~ ::1i.i Ll'1EJ1ilf fo ~fl m::'Vlu"l1nmrl1'i1 L ilu,11..1'1/'il' l'1 !l"~ 
iltl'lrL~ !Jl-l~il'iltj Liiil.I U'iln"l1ntl ir~n 1'111l.ll'i111 Lilu~1 m111'i1 L ilu Ll'1r'n11ri'il 1iXLiili1~11 i111uilf11..11'111l.ll'l::li11 n 

LUn11'llUil' LL~ ::Ll'l1l.ll'l f1<H''l11l.lii'Ul'1~ ilf 1u'Vil1~'1u 'il~1,hii 1'11l.I u1,~1ui1-if'ilti1' n,1~ L~!J1 nu ~ftm::'VIU 

1u'li1,ri'il11i'1" L'liu ~ftm:;'Vluilf1um1n111'll11"mr"l11"11 L~EJ"lii'' quft::'il'il' LL~::'fll1iiiL1""lil'111l.ltiM1111.fi'EJ 

Ii 11.J LU r::u:;i;\ 1 L ilumni'.Jut/r:;Li1\U-if 'ilti1' n,1ftL~l'J1 nu 'fi'Ul'l11l'J"l1nn1rf111"ft'll'il' r::UUYl'il'lJU!'i,tl1iru 

Ll'1 Nm r9"'1' 1111 iXil LL~ utljju"iii m1~" LL 1111ii''il l.I ill 1ulii 1' 1 r1 l.l,r, m r'1' 1111 iXil LL~utljjuliim rilf 11..1ii'1'1 l.I LLll :;m ril 

i'i1ui1l.l'll'il"tl1::'l!1'l!u L~'il LUULl'1i'il,il'il 1um1tlr::'ll1iil.l~ulf 11i'1,m1l.lf1'111l.I L -if11., 11l'1' 1'111l.lti'l.l~ulf~i11 

2) 

( 1) L~'il 11X~l.l'l!U~'iltjr'iluu1L1ru~u~ri'ill'lh~ Ll'1Nmr1ilffo'Vlnu-if'ill;Jll ii\1' 11um111'i1 Lilu,11..1 

'll'il" Ll'1Nn11 11 l'1" M1l.I TM1l.IL-if11 "l~lln ili'il" L~l'J1 nu Ll'1N n11Yl'il'l1Ui-i,J 1iru 1'111 l.I L~'ilii'uiil'il l.11l'lm11U'il' nu • • 
LL~::LLri'l'llr.mm::'VIU 1::UUl.111'11j1UM1l.IU~'ili111i'l'J LL11:;m1tljjuliil'IULUmruL1ii11L1""l'ilnLr.iU Llluilfu 

(2) L~'il 1'111l.IL -if 11"1~~ lii'ilnULLll::l'l\'1,M1l.IL~'illru11Xnu'l!l.l'l!Ulii'ill.111'11n11U'il,nU LLnt '11 LLll:; 
' 

11111 i;Jll m::'Vlu~' LL 1 r;ili''il l.I l'lll'il r;ir.iuiii r;i 1'11l.I 111 n'll'l 'ilU ~ft n r::'VI u~" LL 1 r;i li''ill.l'll'il' Ll'1Nm 1 

(3) L ~'iltl 1:: Liiur.i 11m111'i1Lilun1r/1l1l.ll.l1l'Irn11'1/'il' LLi:J utljjuiii n 11 LLll:: MU l'l l-11lXi:in11 

i;\1 LilUn111'11l.I LLi:JU£ii',n!i 11'il !h,;:it/1::ii'VI fil11'Vi 

3) 

(U1tl~UV11 l~tli!'ll) 
~9i11n11cht1ijfll'lnnl.!Llfl:::"llt:il.IU1t./I 

ntjl.!1pii"l'111Yu tl'1tt'VI t!t11'11. 41lfP1 (l.1'1'11'1!\.I) 

lEJ.)r£1GN 
........ '?.7.: ... J?tf.~3~ 

(\.1'1tJVINtjVlt 'UUV11J'l t.Lfl:::U'HL1~ p(,fl~V11) 

q'li1u1ryn11~<11U'llll~tl)J 
ll1bVI L~U1'lfl'll'lf 41rii;i 

~~,,,1~l-J 2560 ,,,,J1 26/90 



4) ~iim'i9i'1Lilun'l'i 

4.1) n1'iU'El~rlUIL'll::LLri'l.'Jl~'ll n'i::'Vlua~LL'll1la'Elii 

n. n1'il.J'i::'Jl'l-il.J~UBLL'll::m'i'i'l-i'l~fl'l'll.JL-ii'l 'l"li;i';) 'i:fl'i~n'l'i : ri'EIUn'El'i'l-i'l~ 

( 1) L-if 1YHJ ~ihljl.J'llU ~U1tJ·nui.Jnf11'11-:!l'l 1UVJ'tl-:!~U ~U1iJ-:!1U11'11m1~ L~tJ1 -if '11-:i 

l'lmutJ1:::nmJm1 Ai'~Lt'tlu l'1uff1 Lliuilfu f11'tllJf1ill.m!il.JLi:l1~mtJ1m::tJ:::i'l'li'.l 500 Ll.Jlil1 "11n~-:in111-:iLLU~ • • 
• • 

~1-:i-vi'tl'JIUl'l'111iJu~ 'll'tl-:i Lf1Nm1'f1-:il'l'tl-:i-li1-:i 1ull11uiilJ1'1i'-:i LL11:::1l11u11f1il'tl-:i'ilU1n '111 L!l'tl Lil'tl-:il:1111't!Jfn1u • • 
4',wr 111~ 111't!Jffi1U L ~'ti~ LL'MYi1f1~1l.J L-if 11"1 L~tJ~rllJ LL~U-:!1Un'tli'1 T1-:! ~iimrri'111:1 l'1~ ~ 11m:::V1ui:i LL~ 111ti''tll.J 

~ iih ill ry LL 11 :::l.J1 Iii rm rn t'tl LL u ~VI 1-:i m ri:l'tl-:i rlULLll:; LLri"l '11r.rnn1:;V1u n l.J~-:i m Ti.J 1:::1:11uf1~1 l.J i1l.Jil'tl'lu1:;tJ:; 

n'tl 1:1 T1-:! mTi'lJYl~ f1~1l.J i'i 111 L ilu LLll:; lil'tllJ-if 'tll:1-:i!i'tJ b ~'ti 11\' Lii 111"1111.Jb-if11 "I~ rl n ilJ'tl-:i LLll :;1:1 h-:i "111 l.Jli' l.J~Ufi<dui'J • 
(2) { 111 L<i'1WU1~l.J1li'llUli'l.J~UllL-if1vrntJ::: L£itJl.JbUiJU1l.J'llUlililtll11 LLU111-:!-vi'tl'llUl'l-:i 

tl1iJu b~'111'1l'1~f1~1l.Jfi1n~Ubf1iJrllJ1l.J'llU Lil 1>1i'u-if'1ll;jil'i1~1:111 -if'11Li'1U'tl bbU::: LLll:::i'uYl-:if111l.Ji'il11 Lilu L~tl 11\'Lii 111 

M1l.J L-if11 "lti'ui'll1i'11nU 

(3) Li'1Tl.Ji'1l'1-:iM1m-if11"11l.J'llULLll::~l'1u1"1 'i:111tJtJ1::'ll11i'l.J~ufiL'D-:i1n L~l.Jm1trtJuJ; 

LULL~l1l.J11i1-:i 1 L~tJ1nu11tJ11:::L~tJl11Lf1Nm1 '1itil;j!it1i'1u~«-:i-:i1u '1i'1ll;JllM1l.JtJ11'tl111i1tJ m1r:::.rrn~Jil'i)rn~u LL~::: 

~u 1t111tJm14'111tJ1:::1l.J~i-'tlw1u~'tltJ1:::'1111i'l.J~ufil1i1-:i1 L'liu mrn"ln1ui.Jii1 LLwu~u Luuilfu 

(4) 4' 1111'!\'i'.li:l1tJi.Jr:;'ll11i'l.J~ufim111i1 Lilui'i"lmTl.J'll'tl-:! LA Nm rn11:;'Ji'tl-:iV11-:i1 um1 

~ 111 lii'tlnu Lf11-:i m r 'l111 tJ i'.l11tJ11::: L~tJ 111L~mnum1fo Ljl'tl~l''tl-:i LrtJu LL~:; LlJ'tl fl VI 11'1~~~~11'1ry~1~ i'u ~111 lii'tl n ni1i'.l 

m Jil'il n L :au ~1'11 ilf '11-:i mm <\'-:i-iitil;j 11-!1~ 1:111~ i'11mrnl.J'tl-:i L ilu 1i1f-D 111 L "IU LLll :::L -if 11"I1ilf~1tJ 

(5) ~1 Lilum1i.J1::'1111i'l.J~ufi-li'1ll;Jll 'i:f1r-:imr'tl!l1-:i11iti LU'tl-:i LL!i:::LL<i'-:i Lurn-:i1um1 

ri'tl 11l'1-:i 11\' A 1'tlu f1~l.J LLll :::i~i'i-:inl'il.J Li11~l.J1tJ~ L~tJ1-if'fl-:i ri'flum111l1 L iluii"lmWri'fl11 l'1-:i1 u~u~hiumJ n~1 . . 
1 ili.J111111" L~'tl1:1l'1-:if1~1l.Jlf1~1m-if11"11utf1Nm1 LL11:::A111tJA~1l.J":iomn-:i1111i1fLLri '1i'1ll;Jm~mnum1~1Lilumr 

'llUl'l,tl1iJu m1i.Jjju'iiililunni1Lii111mJil'ilnL~u LL~umrri'fl11l'1-:i 1:::tJ:::L1~1ri'fli'1h-:i Lliuiliu 

'JI. m'iU'El~nULb'Cl::LLri'L'll~'lln'i::'Vlu : 'i::tJ::ri'El'i'lfi~ 

(1) 1:1l'1-:iM1l.J!i'l.J~ufi~i'l'l111tJm1i.Jr:::111u-:i1u~i-'"L-ii1~um.htJ-:i1u11'llmrn~:;~\l1 

1l.J'lluti!l1-:i lii'fl Lil'fl-:i nm~-:im1i.Jr:::111uf111:1Ji1l.Ji'.l'tl 1 ur:;tJ::ri'fl al'1-:i L~'flal'1-:if111l.J ~ULf1tJ Lliuilt111 Lu111i'u 

-if'1ll;jll'i111'111'1i'flbi'IU'fl LLU::: i'uYl-:if111l.Ji'il11 LilU'flU1-:!11i'tl Lrl'fl-:i L~'fl 1'!\'Liil11M1l.J L-if1hti'ui'l11i'11rlU 

(2) 9111ii"lnnmi'1i'l.Ji'1T1-:i f111l.JJ;M1m-ii11"l L'liu mT4'111Yi1 L'flml1m.1mL~i1uztJ'll'tl-:i 

bbWU~lJ 1ui.Jii1~t'flTULLlJlJ~U1 ~L~l.J1:::1'11.JL~'111'!\'f111l.Jl'LLri~ll1tJ-:!1U e'.f!l11l.J'llU bLll:::tJ1:::'111'11ULnli'Li'im 

. . . l&])r£1aw 
-~ 

(U1Ui'j,UVl1 L~'llfj'll) 
~{uin"'11~1a'1Pl'ln1'JJLLa~t1JJU1t..:i 

nql-lt!1i'i<ritl1iju '1.Jlli'Yl 1.l111vi. 41r1!11 (lJ,.,1'11U) 

............ ??f ... J~.~ 
(U1HY1Ntj'll°t UUVJt.11 \U'l:::;u1..:iL1(\i f'l'°fu).j'V11) 

qi1u1qin11~..:iLL'lt11t\°£1u 

'l.JW'VI 1iiu1'J1'l·n! 9.1fl11 

~~ml'llJ 25so ~u1 21190 



(3) '1' l'I 11Xilihm.h::'l!1i11J1'1ufimr1'11 L iluii'I nrr1J'll'1l' L1"1Nn11LLl'I ::'li'11,Vl1' 'lumr 

~ l'I M'11rlU LI"! N n1 r Ll'I !J ih1!Ji'i:; L'ri !J l'I L~ mnun 1 rfu (j'.'11,i''11' L1!J\j LLl'I:; LU'11ft VI r~vrvl~ ih l'1 ryil11"fU ~ l'I M'11 n rrui:l 

Lil "J"ln L~ \j 1-ll"fl iif '11, mrn 9,-if '1ll;j l'l'li1~111r~ II 11J1nl!J'11' L i1u 1ilfi l'I L 'l\lLLl'I:; L oif1L9 lili'~1!J 
(4) '1' l'l 11Xilr:::uu fwi'El, i''El' Lt!J\l1'111mil !J1"1!JLLft::: 1'1111J Liii'11l'li''1luf1fl1 ry ~ '1119 

Lii l'I ;1,191nm11'11Lil1,1LflNm11'11'1 '111'1r:::u:;L1ft1 ri '11 ~ !'1.:i LLl'I ::1" 1 nvrn -if '11 T'El'I L1uu '!iuL rt'11, m 91nm1ri'1l ~ h' 

L1'1Nn1rili'1M1'11 Lil um r 'liX M11J'li~u L 1"ii'11 LLl'I ::bLri'l '11 Ll'I u LT~ 

( 5) LL 9, LLl'I ::vhm11J L oif119nu'l!1J'Jl\l 'lni\' LFJ!J'I mn41 Liluiif 'El'lri'El ii i'1'I '\ 1,1L11'11nl'l1' Fi u 
' 

bl'l!J L 'l!Yn:::'11 ;h,tl'lii9nrr!J~ rl'111 iX Lii l'I Li'i!J'I 111'1 

( 6) '1' i;i 1 iXil r::urnJ r::nufl u ii 1fi1 nu:: ~IJ l'11'11'1l'1111J L ii !Jil 1u~'El19 Lii l'l~\lM'El'ii'i Iii LLl'I::: 
' ' . 

VI fw u~u '!im il'11' m91nfi9 n rr1J'll'1l'I L1'1 N mrYI Ln l'liiu 11,1'li1'I m rri'El ii \<1, 

(7) '1' 1'11 'IXil L911"ii 1~ mu fl!J m r'ii1,11,1 'll'El'lui'ij'VI fu rn1J1'11u1' 'lni\''li l'I 1'11'1'11 l'I m r 
' ' ,, ,, ' ,, 

ri'11 ~ \<1.:i L Vl'1111Xil l'1~1m::irl'I1::'1'1 m n iiu n m1" m 1~ l'l Iii 11J t:.1 i'I nr:::V1u'!i m i1'11,IJ191nmn1' Yi'11 'll\l ~' u 1iru 

'11'11' Lfl 1,n 11 LLl'I :::m nwull '1J1" 11"T'11fl111J Lil !Jil 1u Lii l'l;\l 1 iX Ll'.:itl1:::~11,1'11\lLLl'I :::1'11 L ilum nui'l 'llll f!J1"1 Ll'I u L~~ 
(8) fl1U ~)J ~ LLl'IWCJ~nrw 1'1\N1\lrl'11ilr1,'11tl1,1nll"lil'I L~'11i1'l1Xri'11fl~11JLii1'111'1r'11\l 

f1fl1 ry LLl'l:::M11Jti 1'1'11 l'lfiu M'11'.lj 1J'Jl\l~'1ltj'lni\' LA!J' 

(9) mruLli l'I M 1wil !J1"1!J M'11'ii'i Iii VI fw!l~ \j LLl1 :;~'ltl ~ n ii \<1, 1 \l'llru:;~ iln'lm11J 

ri'1111 l'1' iif '11'11'i 1Lilumnoif1'li~u L 1" ~'111" 1'11LLr'ii.'11fl111J Lil u'!-l1u~ Ln l'l~u Ll'I m1 uYI n IJ~" 11u'11,1111L1" liJ LL ;i, fl 111J 
' . 

Lil !J1"1 !J \:.I 11'11'11'1fl~1 mil !J1"1 !J LLl'I:; LL \,!~VI 1, n1 rnri't 'llU '1J1" 1111.:i mh~ L Vl'11il'fM rl\ln1 nil !J1"1!J-li 1 LLl1::Iii1~9 !l '11U 

""' ,, G -1"1111J Lr!JU1'11!J'll'11'1n111'11 L \l\l'l1\l 

( 1 o) i1l'1.:ifl~11Ji11J1'1ufi~iiiri'u'.lj1J'Jl\lLnii' Lfiu, LL11::11uu1111umr1'11 Lil1,1fi9nrr1JM1.:i 1 

'll'11'1'.lj!J'l!\l 1" T'111"U 1!J'l1\j1\j~\j~1'11)J1'1~1m1" IJ1 :::11 )J L 'Jiu n1 ri~ )J fi9 n rt!J lil11J L VI l"I n1 i'I ti r:; L w ru <)1,1il11'1 '1J'll'11' 

'.lj!J'Jl\l m111uu~11uilf1um11i111 ili11,1mri1nl!t1 ilf1u!l1fi1rru~'ll LLft:::i11fi1rru1.h:;'i:mi1M1'1 1 Liluilfu 
' . ' ..... ,, ,, ..,._ .... ,, .o!j .... ..... 

( 11) '11'1 L911"\l1Vllill'llil11Jliln9!l'11U 1'1~U~IJ ~ LLl'lfl~11J Lr!JUT'11!J'll'1l'IW\lVlll1!Jill'l'ln11 

rl'11~T1'1 LLl'l::frni'1Mt'11' Lt!J\lL~mrlUM11J Liii'1ll'lr'11\l'll'1l'tir:::'J11'Jl\l Lli'l::Li'I LLr'ii.'lJUf!J1"1 Ll'l!JL~1 

( 12) j:\'11 rru1<\'1, LLr" 11,11 u-if '11,~\lL oif 1Yi 1,11,1nu Ll'l N m1 lil11J 1'1~11J ll'1~11J 111m rn 

(U1tJf!_UYl1 L~'Elfl11) 
~{t11n11~1t1~l'l'ln1,2.1LL~:::'llt'll.lij1t'I 

ntj2J1j1ii"l.J1,ju 1111i'vi 1.lui'Vl. ·•hrr111 (l.11111"111.1) 

~IGN° 
······)?.·~·· J~~~Y.Y. 

(U1tlYINtjVlif UUY1-J1Ll~~1'1L1ti:1'1'ffllff11) 

~i1\J.'lflln1ffi°'ILL'll'1lflf12J 
u'h;YI Lih.11'lfl"ll'll" .Ji1ri'11 
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""'"I...... ..... ...i .... ... ~ ............ 
fl. ~Iii• 'llllJ'i:::l.Jl.J'il.JL'i'iWi'il~ L'itlULb'il:::Lbn •'ll'll'il'i'il~L'itJU 

oFu1m1um11iil"l"lil'!llJLL!1:;LLr'i'l'llilt'\Jmif'!lr'il'tft1u i:ioFu1ii'ilum111'i1Lilum1111,tl (•uvl 3) • 
(1) L91\.lu1~L1'1Nn11'1 zj,1i1:::miuili1EJ L91\.lu1~ uli\VJ. (m.buri'!l11l'1' lJ1!1'l!u 

illJWUfi LLi'l:;~'LL11ilft'illJ) 1ilfi'rnL9,if'!lT'1MLTtJ'\.!"11n~l''il'LT!JWL111tJ Vl1,11"11 Lmfi'w°l'1 uulin "11111.U.l1tJ LL'l'ln.f 

"l111\.llJ1EJ;a Lil l'lVJT'!lill'lif LLl'l:::~i'uif'ilT'!l,LftJ'\.! "1111~'!l~'!ltj LU'!lf!VJ1iliw1'1~111lJ1rniii111oi'!l 1ili 11EJl'l:::L:iiEJ111~i''il' LftJ'\.! 
• "" :!-41 t.-S.. ... 11'-' .... " W1'!llJ'll'11Lll'\.!'ilLL'\.!::: LLi'l:::LL'\.!~VJ1,n1rnn L'll'll'!l,~1'11,Lm'\.! L1LU'il,lil'\.! 

(2) ~i'uif?11'?1,Lruuti,if'!lr'1l,WEJULli~~u1ilu1i'!l!'?1,L1uu n.i cl11l'm1u11u1lJ 1'11'11~ 

cl 11!m1u (~'i:l'l N m1vT,'!ltj) ~'"l:::ii L 91\.lu 1~ I(] ul'l4' 111m 1d-?1,if ?1 r'il' LTEJu tl LL11:::"I :::ilm 1lJ'!lU\.llJ1m 91\.lu1 ~1 i\' 
'1 "' t.-tl ..,j .J a.' !I '1 J' ..J..J ii ... I ..... 4 ,,l I..... ti 

tl1:::111u •UEJ' ~1'11' L1EJ'\.!LW'!l'\.!111\.llJ1EJL'll1 LUl(JWUVJVJU1:::11uilt'\j\.l1 (mlJ) 11lJnu ('JWJJU'1l~nul'l11lJW1'1llJ'll'!l' 
,,,, ... "'" .... """ 1 Ml ,. " ,, - ..J "" ..... .ot '1 l"i" ..ii '1 " Aro:J') 
~rn' Lm'\.!) LLl'l:::~ 1'11, L1EJ'\.!li\11"lil'11U11EJi'l:::L'ilEJ111 '\.!LLUUYl'!l1lJ'll'111'il' Lm'\.!VJ LnUU'\.!VJn L1 L111tJi'l,'11'11 mu'\.! 

1'liln'i1'\.!"l1ntl'uL<i'1\.lu1~ milf i'u lJ?IU\.llJ 1EJ"l:::"l 111UUi1 n~'~wu\.l1'il L \.l liln1 rnJ~wu w f'11lJ'i Ll'l n:::if 111 L\.l"' .IS 'I.I ~ ¥~ 

J'1.1 61 t-11• 'l A.I .. ,_.,, .... 
LU'iMlil'\.! 1:::1ju1:::L11VJ'll'!l''ll'!l1'11' L1tJ'\.!l'l' L'\.!LLUUn'il1lJ'll'il1'il' Lrn'\.! 

(3) ~lJ,1u tm,m1'1 vi n ~1utl1:::1lJ1~lJnu L~'il-Yi"l11n.11if'ill''il' LrEJu 'i uon :::if\.11 

111L1'l 'J'll'11,iJ t'\!1'11 LLi'l :::lJ'11 U\.l lJ1EJ1i\'~i'uJ:i111'!! '11!J1111 L ilum rnr'i'l 'JI lli'111tl WT'!l lJ LL 9, n !lu 1 i\' ~l''il' Cfo u i'uVJ 11 uii' 

LLr.JU/LL U1VJ1' m111'i1Lilun11 

(4) ~4'111m1Ll'lNn11'1 i1',m11i\'1111Lilumrnr'i'l'll L111EJmm1?1m1EJ11:::L:iiEJ111m1i1',m1 • 
1 uLLU!J'l'l'1lflJ1i'11 r'il' LTtJ'\.! w!<'!llJ i'l'<lu ~ii1nu H 

(5) ~~1ilii'ulJ'ilU\.llJ1tJ 1111 Lilumrnr'i'l'll \.lli',"l1n 1ilii'rnL9,1i\' 1111 Lilum1 wl''11lJm'1ln • 

1111Lilumrnr'i'l'JI1 un nii~Ll'l 1' n 116' hi 111lJ1rn LLr'i'l 'llil t'\!1'11LLii1Lil1"l"l::: WJ'il' 11EJ'1u r.J i'l n 1r<\'111m11i'il :fo, L1uu 

1 i\' ~r'il' L1EJu 1ilii'uVJ 11u?1!i1' lli'il L ri'il, t111EJLL9, l'l 11lJ fiu1'lu11um111'i1Lilum11 i\' ~!''11' Lruu 1ilii'um1u w i''11 lJ.X-, • • 
• 

l'ln.i:::vi1,1u vin i11EJ'Jl'il' Ll'lr ,m 1"l:::\.l11'il LLu1m,mrnr'i'l 'llil t'\J1'1111 wi'u:iin I'll'' 

( 6) 0ilii'u lJ'!l U\.l lJ1 m'il t'\! ~\''11, LTEJU i1lJ°li 1 m rlil n"l !1'11Utrn m 11111Lilum1w T'!llJ 1 i\' 

~1''11' auui'l,U1lJEJ'illJi'u r.J i'l n 1 rnr'i'l 'JI \.11 n ~\''11, LTEJu1!-iu'illJi'u 1 i\'111ilt'\!1'11Lif1~ tl1:::1lJ"'n.1:;'111'1u Ll'l Nm 1:ii n 

l'lh L ~'il'i LM1:::lf\.11111 L1'l llJ LLl'l::: LL '\.!~VJ1,n11 LLr'i'l 'JI L \.liJ o\'il LU 

(7) ~4'111m1L1'1Nn11'1 LL9,~tlr:::'l!lJLl'lNn11 L~'11,'ll'1l'r.Jl'ln1111'i1Lilu'1uLLr'i'l'll~Lilii'u . ' 

mrn'illJi'u LLii 1"l1n ~i''il' LTEJu L 91\.lu1~ tlr:::r.\1 imui'uif ?11'?1' L1uu1'"uul1 nif '11l''11' LrEJu Lnu 1 Ii Lilu\.lli' n ~1u LL11::: . . -
nlJif 'illJ ii L~m ri'u111 L \.l lil'll'11'1i'!l l''11' auu LLl'l :::ti 1::: Lilur.J 11 d-?1,if '111''11' LTEJ'\.! Lilu nu L~'11Ulli'111tl . ' 

(\.11Uf1'UY11 l«!lfi'll) 

~4'uin1rthU~Pl'ln1nHLflZ1'!lJJU1t~ 

nq-JJ1jtii·•nl11!'U u1ii'YI 1.llJ!YI. 41riP1. (JJU1"JIU) 

~1aFf 
............. n.~.J"Bf .... ~YY. .. 

(\.11U'Vl1-.1tjYl°t U\.IVJU1 LLfl::ll1'1L'i'tJi Pl°ffi~fl1) 

qi1inryn11~~LL'll1l~'flJJ 

u'1ii'YI LiiuL'lf'l'IiU <i"lrivi 

~~m~lJ 2560 1o1u1 29190 
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4.2) 

..J 
f'l11l.Jn 

fi11ifr.i1!J 

f'l11l.J ~ li1Li1ui;i'1lm11'i1 LUU Lf'l 1-:i m1 ~ i'I m:;'Vlu~1ffeil'u LLl'I :::m rnr'i'l 'll 

m1fo f'li1 ~1111 LLl'l:::f'I ~1 l.Jf m1l.J L if 1 h i;i'11Lf'\1-:im111:::umi'1l'llUt<f-:itl1 lTu 

~tl1~l.J'll'U 1fr:::'ll1'11u 11mu1fr:::n'1lum11!'1uff11u1:::u:::l'P1i1 500 Ll.J/il1 <11n 

~-:ini'l1-:!LL'U111-:ivi'11'11Ut<f-:itl1iru~ 'll'11-:!Lf'\Nn11\\"-:i11'11-:iif1-:i 1fr:::n'111Jffel~!J 'lll.J'll'U 
' 

,,,. ,,. .... .... .... ,,. .... 
Ll.J'11-:i ~ 111't!J1li1'U 'l-:1'\.I~ li1~111't!J 1li1'U 

m 1~ 1 n <1 ffef ~ u LL1J1J i'l '11 rnn l.J Lli1ui:l91u~u!if1'11u1~ d'.l u 1u Iii 1l.J'iilmrn1-:i 
' ' ' 

11 liiiiVi1:::iif u m1m=D'11 lTu V11-:i 11 liiii Lvi 1 ri'ui''11 !Ji'!::: 95 
• 0 *" I I :II 

<11u~u 1 ~N 1:::'\.111-:in'1li'ln~ 

nl.J'1ltj1u-:iuu1::1J1nm11ri'1l11i'1-:i 

6) 111u1t1~1uVi.W'Ui:i111'!!'11'U 

uri;'VI ulil'VI. 91ri'li1 (l.Jm'llu) 

7) m'l''Li'l'~bi'.iw:.it<1 

uri;'VI Ulil'VI. 91ri'li1 (l.J'\.11'll'U) Li'l'U'1111!J-:!1'U~i'ln11U~lfiiilil1l.JLL~'UU~lJ~n11~ lili'l'111i1'l'UUl'JJ'\.11 

'11U i'l 11f'I LLl'I :::if '11 Li'l 'U'11 LL u:; i;i '11 ~1UM1'U 'U Lu1J1 !J LLl'I:; LL~'U 'VI l'~m n1li11l.J'll1 iii LLl'I :;~~ LL1 li1 ~ '11 l.J LLl'I ::4'-:iwi' li1 
' 

BJ ~'LI'Li'l'~l.J1tu 

nl.J'1ltj1u-:iuu1::l.J1nin11ri'1111i'1-:i 

(U'ltlf'jU'Yl'l' L~tH\11) 

~"i'Pin1nhu11"!'ln111.JLLa:::-ifli..1U'lt.:i 

n~OJ~11i"l~1~U ti7i'VI ti!JIVI . .:i1riP1 (1.J\.l1'D'U) 

-

............... £?.~ ...... J?.¥.~~ 
(U1EJV1"'3'J'Ylt UU'Ylll"'l LLA~1'3L1~ f'i'iiU.jV11) 

~i1'\..11tyn11~'3L''l@lft'fl1.J 
tl1'i;'YI LoB'Ul'lfl'll-J° ~1ri!JI 

~·tn~lJ 2560 '"ii1 30/90 



1) 

mr1'11Liluiir.imrnl1.1r:::!J:::ri'<li'1i'1'1ANmrl 1.1~1.11weiui;i1, 1 mr.iri'<l 11~'tii1111;pJ1i LVll'l~u1ili ii'l'-'<lil 

i'1 t11W LL 'l 111 il''<l )J'Jl'i}' m ni 1, 1u~hitl11'il111Jl !J LLl1:::ii'~11L~Lii111'Clum1!Jvi'<l11 'llt11W'ilU1 ir !J'll'<l' ~t15 u1i,11.1 il 1'<l 

'Jll-J'lll.ILU~u~lnil'Li'i!J' 1ilf Lbrl ~u11:::'il'il' LLl1:::L~!J'iil'r.i1nmrri'<li'1i'1~ n111J1111L~lJ"l1nmr'li1,1u mnii111 
I ill t,. I I I 1' 

'<lulii L ii lil'fluL il'<l,J.J1r.i1 n ii"lmrn'll'<l' 'LA Nm 1 Li'l1.1Mu Yf ,iJ. LYl'<l 1i'l1.1mrn 111 M1J.J L~ !J'Yi'<l1r.i Lii111on1.1fii',mh'l 
' ' 

' . - .... - ... Iii 111 ii11J.J Iii nr.ii'1'illJ~11nr:::'Vlu'Vlm"Im111'111.1 

2) 

( 1) L~'il L~Lii111M1l-JUl1'il111Jl!J~'~111'll'il'Al.1'11.ILUn11UDU1i,11.1 

(2) L ~'ilU'il' nu LLl1:::11111 M1J.JtULLN'Jl'il'"Jllii Lil !il~'il1"1Lii111~U"l1 n m1tJ5u1i,1u 

(3) L ~'<} 1~Lii111A'l1)JUl1'il111Jl !JL u~'i Iii bLl1 :::'Vll'W !J"lil.l'll'il''Jll-J'llU 1m\' L~ m~u~LA1,n11 

( 4) L~'iltlr:::Lilu~rn m11'11 Lil umrlil1J.Jm111 m1r'll>M LL~ut15u1i m 1 LLl1 :::A'lU fll-J 1 ~ilmr1'11 L ilum1 

lil1l-J LL~ucil'n ii 1'l'ilU1,iJtl1:::~'Vl li mw 

3) 

4) :jfim-;-1ih1ilum-;-

4.1) n1'ithMrl'ULL'il~LLm'llCJ'ilt1'3~'V11.J~'LL'l111i'fl:IJ 

• • 
( 1) 'il'ilnLL1.J1.Jf:::uu'Vi'<l'JIUi1,i.hiJ1.1 l~il A'l1)JUl1'il 111Jl!JLU11niulil'ill.I Lbl'l:::d'.lu1tlii11)J 

(2) 9111'illJ1l-JL ~ A'l 1l-Jl'Vl1' ilf 1U'il 1~ 'l'il U 1 lJ!JLLl1:::A'l1l-J ti 11'il111Jl !J LL 11::: Li'1tl-J i'1 f1' 

~ 111~1ilmL ,,,, A'l1l-JUl1'il 111Jl!J f'l)Jii', tl{)f:::Li:fou i;i 1, 11 ~ LLrl Al.l,1Url'ili'1f1' rl'ilUci)J,1Url'<li'1 i'1' 

(3) 9111 Ll11 °1!JlJ'flU n mrl:i'<l' nuJi' !J il'lU!.J A A 11~ Lil lJ1:::1'1lJIii1lJ A'l 1lJ'11 LU U'Jl'il' i\' n1'tru::: 

'11.11 ~nu v~1iiu1~'il!.l1,w'<l L ~!J' LLl1 :::L iim:::11lJnumrt15u1i,11.1 nm~' Mu ~lJ i:i LL11 l ~ ~t15llii,1ui'1'lJ.J'li1 
'eytlmrull'<l' nuJi' !J lill1'<l111 L 'l111~t15llii,1u 

«: -
('\..l"'lr.Jq'U'Vl1 1.~~q'll) 

~{i>1n11~1tJ~Pl'ln11>J1.1a::-'ll'llt1~1t~ 

nqu~1fi<1J°11Ju u1ti'VJ 'l.Ji;iY1. oi1riPi (t1\l1'6u) 

[E~IG~ 
............. fl'. ...... J~@i:.Pf!! 

qi1u1ryn1,.i~LL'ltJ1i\'tn.J 

ulli'Yl 1.tlu11fl,11r oi11iri 
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( 4) 9i>l1 iA'i:l L '111"~ 1~ M1 IJtl !l'El i>l n !J 1um1Vi 1, 1 ULU'U ~ l'u ij i>l'l! '11U 1 u n11lil n'l 11'11 u 

1'1111Jtl11'11111nu 1m:::1"~1~ rl'11 !'l l'1' nlJir, Iii n'li'l'11U I(! LL!'l n 11tlj]uiii lil11J nnr:::Liluuolf'11u' l'\'uJl1uF1111Jtli1'111>1n u 

(5) ui'L1ru~i:lm1~1>1i;\',Ll'li'11,9m iif'1l,ilmrri'uLLtlw11111~1..1~11A'i1>1L'lu nlJir,911111' 

'fltlmruLl'li'11,iJ'1111i1' 1 '11th,Lllur:::LU!JU 

(6) ~111il1ui:i'nJli' n1'tnlLLl1:::il1miii'1IULUUrL1ru~'111'l Lii 1>1.a1..111111u L-rlu "L'll lilrl'1l!'li'1'" 
,, I I 1' I 

"L '11lil!'l11J1"m nihnu" Llluilf u 111J'11,1A11J ~Vi1i.i Lnmolf '11' L olf 11t11 uL '11111Vlu Vi ri'11 !'l l'1' 

(7) 91>11M'i:lr:::uu1U'111{'1.J11iitlj'juiii,1u (Work Permit) ~11"i'rn1utl1:::mV1~~t15uiii,1u 

iif '11, 1Jil'um r'tln'11ur1J Jf 1uF1111Jtl11'111>1nu L-rlu '1u111n"I !'l'1lm'11m~'111J Jl~ul'' ~ Llluilfu 

(8) 9i>l'11U11JL1A1'1~11JTM11JL-if 11'l L~'11 L!'lrlJ!'l h,'11n1'1:::1um1L~'111J lii'11'Vi'1lll111J • 
olf '1ln1V1u1>1 mrVi1,1u (Procedure) LLri l'lu,1uri'1lutl5uiiim1"11' 

(9) 91>1 LlilT!JIJ'fltlmru"1u LW~''l!UVI Ll'lil~l'l11J1nl Ll'l~'111..l!'i1u1i111u91u~u~ L1"1J1:::!'l1J 
' ... '.., .li ..:..: ... _ ' • .J ' 1. - ti '··' •Vi!JLlilmlJ ·~ •UWU'Vl'Vl1Jn'lm11Jmrn'1l!'lr1''Vln'1l mn1>1 1::mu rn 

( 
v ... ti .li • ,.., .li .J' • :; v 1· ... 10) "li>lblilm1J11>1 ~IJW!J1U1i1LU'11,lil'U L1 L'U~U'Vln'11!'l11' nlJ'Vl~'li>l VllJ!J1'U~11"U::: 

~ T'111J~11" l'un 11w1tl"tl1:::!'lu'1luiii L 1" 111 ri' '[ N~m u1111ni:\' Lfiu,'11uVi . ' ' 

(11) 91>1LnU'fltlmru LFli'11,il'11 LL11:::·fo11lL'Un11rl'11!'ll'1,11A'Lllur:::LU!JULT!JUT'11!J LLl1::: 

iif'11,i>l LLi111A''11tJ1u11mwii1'1ll'iL!'llJ'11 LL11:::i:lmr'li'1l1J LL'l!1J'111..1Vi Lri'11 Lii1>1mrih11>1 Ll'l!J91>11M'i:li:Ji'uiji>l'Jl'11ULl'l!JlilN 
"' ... 'IJ ' "' 

( 12) liln"l!'l'11ULFli'11,iJ'11 LFli'11,9m LLl1:::Ll'li'11,!Jl..li>lL1A''11tj1u!'l111wiii LLi1:::~l''111JLif,11..1'11tj 

Li'llJ'11 LL!'l:::V11n~u~1'rltlmru~1~1>11M'i;i1Liiumr'li'1l1JLL'l!1J'lU'11tj1u11111~iii ri'1l1..1w1m1if,1u 
' . 

( 13) Lil'11iln1rU11>1 L~UV11'11'11Ulii LV!lil Lii1>1:Jlu'l1nm1Vi1,11..1 iif'11,11!J,11..ILMtJl'l1Ul'llJ,1'U 
• ~ 'IJ ' 

'VI nu Li>l!J'l1uVi LLl1:::91>1Vi 1r1u,11..1uu)in mtihiil'l"1U°1i L VI lil~'11ilU1 uii,!'l1 LVI Iii ':iilm 1 LLr'f'l 'II LL!'l :;~ 11 L~!J1"1!J~ ' ' ' 

' ,, ' ' 
( 14) mn~'11nVi IK' LLl1 :::ri'11 !'l l'1' ~1\l'n' 11..1Ll'INn1ri1l'I n1 LLl'l ::11111uVi Lnun'11,'11'l lil 

"jtlnrruLl'INn11iif'11,1i1ii'u'111{'1.J11i1LiA'1-D'~u~'l1nL<1'1'11'11,nTTIJii'Vlif~~l..IL1..1~'U~J-u 1 V11'11VIU~!J,11..l~L~molf'11~ 
ri'1l1..1Li1J i;i 1 L ilumrri'1ll'll'1' Ll'IN n11 LLl1 ::t15uiii11111J nnr:::LU!JU~'Vl1' ti lil'VI. tl1Vl'Ui>l n1Jir,9 i>l LlilT!JIJ1::Uu 

!'l 1 li1Tl\jtltl1 l'I LLi1::1'j'111fiU1i1 ~'LL 11>1i:1''111J'11U1~ L Ylu,~'11 LL!'l ::;\] n iif '11, lil11JVl!i' nl'j'JJ1.1iu111 ~'LL 1 i>l i1'111J 

('U1Ut'jU'Vl.7 l~'flt'j1l} 

q4'uin11~1tfil'!'ln11lJ~t1:.:'lifllJU1t'1 

n~l.!1p·ii"'lil1iru u1iYl llf'l'YI. ·•hri?I {).JW"l'llU) 

?.:?.~ ... '~-~~ 
(\.11UY1Nt")Ylf 'U'UY\tl'l LLfl:.:'U1'1L1f\i 1"!1f'l~Y11} 

~'Ji1'Ll"ltyn11~'1LL'l?li;''B)J 
ufi.,, L~'Ul'lfl·nr "i1ri?1 

li~\.11RlJ 2560 \.Ith 32/90 



,, ' ' ,, 
(1) mrH'VluYi LY1'114'lil Lnu<i'l'l lil'!ltlnrnfal'l::vi'!l'lluil-nhiru ~fUL>1lJ1r.i::ili'11.:i1Jifu • • • ... ' ,, ',, ' 

'11~'1J11i1"11m'11'll'!l.:Jmwih11lYiiiiu1uY1uYiuu 1 LLl'l::t15u"]fi11lJn{)r:;LiluuYiv11.:i tlii1Y1. ri1>1ulil 

(2) ~t'rn irn1r.i::Ji'El.:ifn1'"11111TriLL~ Iii il''EllJ1 u~u ~ Lnun'El.:i1'11 "l 'i:lilu4' 111 LnULLl'l::n'El.:i 

<J11i;i1ii'd'lur:;Liluull-uur'!lu nlJ~.:iLnun'!l.:iLl'l1'"<i'l'l11llii1.:i 1 Lvi1~'11Li'.lu 

(3) nnil~i:imr~1r'!l.:itl111'uL~'ilL'Yii1.:i 1ii'Lnu1.J"luil.:i~i:ii:hillililliliilil LLl'l::4'1i1~1.:iHmi • 
lJU ~Ul'l'il u n 11il~ i:i l'lu II' 'El lJ r'ilU Llil u l'l u ~" n rl 1 ~ ili'!l.:i ii'll u 1 Iii L V1 rn 'Yi 'El~ "l:; Ln utl1 iru L~ 'El L 'Yi ii.:i 1Ji L vi 1numlJ1 ru 

1'1~1lJi'll'!l.:i111'l!u::~ii'llu11i11>1aj~~lil (riT1mlilmlJ11iirn~1lJiLvi1nu 110% 'll'il.:JmlJ11i11Liiunn) LLl'l::l'lu 

~.:in!'l1~ ili'11.:Jl'l1lJ11tlU'il.:JrlU'll'!M L 'L-1!l~1 'L-ll'l ~1ULLl'l::l'l1lJ1nlYIULLN ~U'll'il.:Jtl1>1unu 11'YJ n ~'~Iii 1Ji 

i.I ""'"'' .r""' fl. n1'i'l!U!l1!JbL'iil~n1'i"ll1lbn'l.J'Vl'il'llU'i'l.:iU'liJU 

( 1) ~t'UL>1lJ1ili'El.:i4' 1il Lnuvi'!l 1u«n1'"ru::~1Jililnl'l.:i1'i'nu tllilYI. LLl'l::ili'il.:ilil LLl'l'ilU1.:J~ L~'il • • 
>1 ll n L~U.:Jn1 r Lii Iii "1~1lJ Lil U'L-!1U rlUvl'il'llU !1.:itl111'u 

(2) ~t'UL 'L-l lJ1ilf'11.:i4'1il 1ii'i:i1~1'11.:J vl'il LLl'l :;ti t'u 1111Jir::~u ri'EIUU 1vl'il l'l.:J~1.:J n lJ~.:J9 lilm • 
filJ 1~ cl1>1 t'rn'l'il.:inum r~.:JYI l'l 1 U'll'il.:J n'il.:Jvl'il 1'ULLU~vl'il~~1-:J LUU ;j1U L ~'El 1 ii' LLtih-l1m r" lJ er l'l r::>1-J 1.:ivi'il nu vi 'El 

1~r'!l.:ii:im1lJii'ul'l.:i 

(3) mrl1.:i~u~u~>1«.:imrri'ill'lT1.:i1!1 tllilYI. LL!l::~t'rn>1mLnu<i'l'l11llii1.:i 1 niJii.:i'llu:: 

l;jl'l~'!lu11i1.:i 11iXL1uui''Eluri'!lucl.:ilJ'ilU~u~ 

( 1) tlr::111u1tl!T.:i>1ti~u.:i1uL<i'1'll'!l.:Jr::uul'l1fi1rr11tl'i:n"1~ L~u~-if'il.:i lil1lJLLU~~1.:ivi'il 

'llufl.:itl1l1'u'll'il.:J Lf'!Nmr L~'il'11'11Ylr1U-if'illJl'lr1Ul'l::L:5u Iii r::uul'l1fi1rrutl'i:11 "1 "11 LL>1ti.:i r::~u "1~1lJ~n LLl'l:: • • 
LL u~ YI 1-:i n 1ri>l1Lilu.:i1u L ~'11'"~1 lJ ti l'l'il lil.rl u1 um rtllj im.:i 1u1 u ~u ~1n II' Li'I u.:i>1r'il'il1 r.i n r::YJu nu r::uu 

l'l1fi1 rn~tltn l'I~ 'YiU 1uilr.iiuuri'Elm-if1i;i1 L ilum r 

(2) ri'Elutl1rn LLil "1 L~'El'!lntl5u"].:i1u ili'El.:ililnr.i 1 iX LL ti1"l-l1rn LLil"1 L~'Eltj1ul'ln1Yi1-if 

[&]~1GN' 
(Y1t1quvi1 L~'Elt1'll) 

~(i;in11thrfif'l')ntt1JUfl:::oJi'El1-1,j1t'1 

nq1-1~1n"l~1~tJ. u'hffi t!t11Y1. 41tr"' {#J-,,1"llu) 

.......... '?.?". ......... \.~.~£~ 
(U1tJY!NfJVlt UYVl'11 LLfl:::i.!1'3L1~ l'lffi),jYl1) 

~-Ji1tJ.1tyn11i-3LL')l1l~'El#J 
u'i,;'°Vl L-il'IJl')fl'Jli! oi1riP1 

~~mflicJ 2560 1-1iJ1 33190 



- - 0 "" ..., '111"l Lnlil"llJlil L,,., liJ"l1n mrVJ 1~1U'IJ'1l~ Ll'I 1'11~r.im 

(4) ~UL'lllil~U~ri'1111i'1~ 'Wt'111J~lil~~il1tJ!lruru1ruLLll lil'Ll1L'lru~.Yhmr'IJ lil LL<I::: -- ' 
Ll'I i'11~1-!IJ1!J L~'11U LLll lil' L 'll lill-l'l~IX11J~'111"l Lii 111"1ulil11tJ 'IJru:::~ 111 LLU l'I t11r1111'~tl!iu~'1u 1 IXL ilu'11!i1~off'111 L "lU 

( 5) MlJ l'l IJ ~ LL'il 1IX~tl!ju~~1Uil'l1J1i'l "ltl mruil'11~ nu"1ulil 11 mh Ul.J 1'11'1<1Iii<1'11111L'lrl1 

( 6) l'l'llJ l'jlJ 1IX1111 L ilu·nuiii'l !J fl 'l1m:::l1' 1111:::'1~ 1um1'IJ 111LU111~u~ 1-11 ni:l'11~ l'ltl 1:::n'1l u 

L111'1J'11' 1:::uu111ii1 rll;jtlt11 l'l-fi1t111 L~!J'!.'11!J ,,., 1'11 i'l~ ~ ri m:::VJu lii'11 ~u~1n ii' L~!J~ 1IX~i'uL1-1m1111 Lil um rnr'ii. 'IJ 1-11'11 

' ~ ~ 
'll'111JLL'Jll-JVJUVI 

' ' - Q'O I 0 ..., ., I ..., t -

uri 'lru VJV\1m1~1111J'111111-11rn'l!'1l 1J lil'11nuVJ'11'1 Ll11l-J 

LL<l:::lJ1L 'l ru~ lf, nri lJ 

lilrl'111111:::!J:::1111LilUmj"IJl11U'11!111-1foLzj'111Jlii'11nlJvi'11'1 L~l-J 
' 

<I. n1'iL~'!ll.JvJ'!l'llU'lf~J-iiJ'u 

( 1) liln"lil '111Jil111'W Ll'li'11~ Lzjtl 1Jvitl'IJU!'l~tl111'u1 IXtJtj1 Uil111'W~~ri'11UU11J11 if,1u 

1-11 n'Wu~1-D1 t1111 ~u'litJiJ LL 'lllJ 1 IX'11 tj1 u illlTW ~ ritJutl1m 1ojf,1u 

(2) MU l'jiJ~ LLri 11X~ti!ju~~1ui'1'liJLi'l"ltinrnriltJ~nu"1ulil 11tJi'l'lU1.J l'll'l<1~11-1i'rn1u 

Lzj'11iJ L'liu 1-1u1mmzjtliJ LL~U1i11<1111LLll' Llluiliu 

' v ... - ..... 
'\.'1'l,\-11l-JVl'el1"l Ln 111tlU!i111!J 

(4) Ll'1l!t 'lri1-1 :::'!.'1rtJti1:::mu1 ~r.i :::iif '11,41n 11111\'tJtj L'il'W1 ::u1L'lru~u~.Yh,1mzjtJ1JvitJ 

'11Ui'l~tl1l1'u'1 LLri:::iii'fl~ r::<J~ 1i.i1 IX Ll'1l!t fo1-1:::1-1ftlU1::mu 1 ~1ti!llJ ~II nu'111Ii)~lil1 ~ 
...r """ 0 ..... 

'VIU'l'llil'lLtlUn1'i 
V I I V 

Viuvhhmri~'fl1Jvi'fl'IJU~'tl111'u 
' ' . 

r::t1::L 'l'll-im-iL iliimr lilrl'11lil1:::u:::L 'lrl 1Yi 1111Lilumn~'11iJvi'11'11Ui'l~tl111'u 

-=I " a .t 
'il. n'l'ilil'i'l"li'l'!l'l.J'i'!l!IL'i!'!ll.Jlil'l!ln'l'iL'!ln'l!L'i!I 

( 1) ~ lil 11\'il ~ Lzj!J'l'l!1 llJL Un111ilr'l"lil'fllJ 1'11U Lzj'1ll-J ilf 'lu~fiVJ lili'1'111J~li.i'f11 <11Ui'1111'W 

(Non Destructive Testing: NDT) 

(2) l'l'llJl'jl-J~ LL<I 111~tl!ju~~1Uil'liJ1i'l"ltlmruil'11~nu"1Ulil11Ui'l'lU1.J1'11'1~ L'liu ii~i'.1'11 

(U1Uf1'WV11 L~'flq'll) 
~4'uin11rJ1v1Pl'ln11J.JLU'l:::'li'fllJ~1t-3 

n~ll111n,tl1itu u1*'11.l111V1. 410'11 (ll\.11'llt.l) 

..... ?.?.~.... t?.Jf. €?.~ 
('W1UVINt1'Ylt° UUVJ-J.1 LLft:::'!.n•H1[\1 l'l1fU.jV11) 

~'li1u1run1nl~LL'l1J1R'flll 
u1~VI L~UL'lfl'l!U 41ri1J1 

~'m~IJ 2sso ,,,!J1 34190 



' . 
L 'D lil1"'l.:i1X11JYJ'1l 1'Hn 111'eltw1 nu Vil''111J1'1.:i4' 1111 iXih::uu mr'D'11'111FkJ1IiiLii1'Yi1.:i1u (Work Permit) 

(4) ~tJ5u-i;.:J1Uliln"ltl'11Ur'il!JL~'1llJilf'ltJTI1TLiin'll LnJ i1J'11.:Jl11n"li'l'111JLLl'l:;fii111 Film 

Badge 1""1tl LL~u-)111OSL1"1'11 TLD card ri'1luvi1Lilumnif1tljju~.:i1u 

(5) ~u~t15u~.:i1uliln"l!'l'11Ur'1lm~'1l1Jili'lumniin'll Lnf ili'<l.:i4' 1111,Xj'jihuf.:iifo!'l 111.:iH 

'(,,l!Jj'jif'11 "1'l11J LLl'l ::ii' rycl' n1'tru"luu1 u "1.:ill 

...... , .. ll,,._,.;; 
,....; •• ..,M ....... 

..¥ """0 ~ 'l"lUVllil1LUUTI1'l' 

'i::!ll:L'l'i119i1L UUTI1'l' 

' ' 
- .... 0 QI 

U TL'lt\l'VI 'VI 1TI1 r111 r'l"ll'!tlUT'1liJ L 'Jl'1Jl,J 

'll. TI1'l''l1.:ivJ'1J'llU'i.f ~tl1:il' UL niL~ !I~ rlU vJ'1li'l1 fi1'l'C\l tJ'i:.n 1'1~ U ') 

( 1) '<l'<ln LLuu 'L111rni 11"u1111:;u::til'l'1l 111ilu 'Wutlun~1~ m 1111.'!1uri 11"u111 L~mnrn::u::ihi . ' 
'11'1l.:Jvi'1l'DUl'i.:iil1JJu<11nl'itli11fi1Tn&UL!lfl~U 11ilf LLri ASME 831.4 lX'lii'<l 403.8. 7 Crossings of Pipeline and 

Utilities ;.:iri11"u11111Xvi'1l'DUci.:itl1iTuilf'1l.:ij'jr:;u:;iA1.:i<11nvi'1l~u 1 'Wu'<lun~112 d'l (tir:;mru 30 L'llUiiiL:lcJlilT) 

(2) ill '11.:JU r::i'l 11.! 1tl 11.:iwtl 'liJ'11U L ~1'D'11.:J r::UUl'l 1 fi1Ttl&UL!l "1~ L~mii '<l.:J "111J LL u 'l'l 1.:J 

vi '11'11U ci.:itl1JJ WJJ'11.:JLfl Nm r L ~ '<l 'D'1l'VI nu ii '<ll;ll'l r1u l'1:; Lr.! u 111r:;uui'l1 fi1 rn&tl'L11 fl vi 1 LL wtl.:i r:;t>\u fl 'l 1 IJ ~ n LLl'l:; 

LL m'VI 1.:i ill 1 Ul'l'l11J Ui'l'11111ilu 1u n 1 rt15llii.:i1u 1nti' 1"°1'1l'111"l m:;'VI unu r::uu 1'l 1!i1 rn&tl'L11 "1~ Yiu 1 uil"l ~u u ri'<lu 

(3) 4'11111Xj'jr:;uu Work Permit '11'11'111{f\!1111Lii1'Yi1.:i1u1uu1L'lt1.1~i1vim:;uui'l1fi1Tn&ti'Lllfl 

LiiilJ L~'11 LlJUn1Tlil T'l"ll'l'11Ul'l'l11JUl'1'11111niJ"l1 nmJ'liJ.:J1U~ fu i111111'11U 

(4) fl'lUl')1J11X~frn1"1J11oiffl'l1m::JJ111r:;-l.:i1umr~111Lil111~u~ LLl'1::mrtljju~.:i1u11111 
· lil11J LLU'lvi'<l'llul'i.:itl1JJu LLl'1::1"1ni1'1l.:i rltlr::n'1lu 1111'11'11.:Jr:;uu l'l 1!i1rn&tl'Lll fl-ii1ii11iilu1"1iJ1 iX ~fu mlcJ 1 vi1Lilun1 r 

('U1tlf!UY11 L~fll'j11) 
~4'Pin11tl"it1:°iPl'l01ffiLLf'l::'Ilfll.JU'lt~ 

ntjlJ1i:1ii"1t.l1~u U'°hfYI i..llJIVJ. 41riP1 (U\.n"J!U) 

~u~ri'1ll'll'1.:i1nti' ii'lrnnuvi'111'l1!i1Tn&ti'L11 fl~U 1 

lill'l'1l111r:;u:;L'll'l1ri'<ll'li'1.:i 1nti' Li'lrnnuvi'1ll'l1!i1rn&ti'Lllfl~u 1 

~IGN' 
.............. 2?.'. ........ I~ ~2.~ 

(U'lt!Y11~~Yli U\.IV1tl1 t.Lfi:~i.n·H1~ f'lji'l~Yl1) 

~ii1t.11ryn11~.ilL'l1>1i\''Ell.J 
ulJvi Ltlu'l::ifl'llll" ·•hrilYI 

a~~1~1J 25eo wu1 351so 



( 1) 91111i1i:Jmn.h:;'Jj3-J~i'u11111'Jl'1lU1um1M1Lil'W41'WLzj'1li<fii'1l'Vi'1l'll'Wi'l4tl1ll'u ~~1uci1u 

'11'iNmn.15u~41'W mr'li'1li<U1l;4 LLl'l::fl11i<tl!'l'1l 111.!lm~'1l 1i1i:J f\11m-if 11 "l~li1Nnu ni<~''1l1lu1u.f ulil'1l'Wm1 

Yi 1'1uLzj'1l l-I fii'1l'Vi'1l'll'Wi14tl1l1' u 1 i1 mi tf i'u 11111'11 '11Ui'u'Vl nuri'1l'WM 1 Lilum1 • 

(3) L~11-1ii1~'Jl'1l4 Lllil'Vl. 'ii1m1'1lurl-ln!JM13-itl!'l'1l111JltJ-«1'lt! n11'11'1lLU'1l~'lJ11il 
'ii1,1u LL!'l :;mrt15u~ ~1 Li'.l '1l Lii 111 m liJ ijn L :jiu 1 i1nu ~i'u L 1-1 m LL!'l:; ~t15u~41uvi n fl'W~'I:; L-if 1m'ii 1n11tl:Ou~~ 11.1 

L~'1li<'Vi'1l L .y;'1l 1i1Lii111fl~13-itll'l'1l111.!lu 1um1'ii1,1u 

M1Lilu41u 'l111ui:JL~11-1ii1~'Jl'1l'ui'~'Vl tllil'Vl. ~1n111 (i<1-11'11u) LU'W~MUf'll-1 

( 5) 9111llil1umLl'l :;Jil 119 !l'1lU'ijt/ n rn1~ 11-li'lJ Ll-1 liJ ijnL :jj 'W l ~'11llil1u 3-1 M13-1~ r'fl 3-1~11-lfu 

rn .rrn~l\4 ~ 11'1l4H Iii !'l'1l 1111:;1'1 ::L1fl11 umrM1 L ilu,1ui;\'1l Lzj'fll-1 'l111umr 

tlr::111u'll'1l fl113-1r1i<il'1l LLl'l ::Llil 11'1i< M13-i~i''1ll-lr13-1nul'lli',m01n~ u3-l'ij n1'l'!Jfll1i1 'Jl'1l' ti lil'Vl. 1-1"1'1l1-1il1EM1u 

unL 'Vl1111fi1rruilu 1 uVf '114 ~u 1-1 "1'1l1-1il~u,1u~u 1 ~ii rri .rm ~l\41 i1u i'm r 

- mil' 0ilfi'uu1111 L~u LL!'l::1-1i.l1ul..i jl-l~u1u1!'l ~1rn,Hlill'l'1l t11r:;u:;L1fl11umr 

M1Lilu'11.1M'1l L~'1ll.J LLl'l :;t/ 1:;ii 1unu 11mu~1J1u1111 u~u~ L ~'11114 iil'1l 0ilfi'uu1 t11 L ~u 

9 t11 Llil11'1 l-1'1lLl n rn1iJ'1l4nu'1i'Ulil11tJci1'WU l'l fl 11~ 91 LU 'W L i1 LLri m!n' 1'W LLl1:; 
' ' 

' 
Lfl1'1l,.rrn~i\'~'LflilLLi1' (Dry Chemical Fire Extinguisher) 91u1U'1lU1' 

U'1l!J 2 'Jl111 ~1r'1l,'loilu~u~t15u~'1ulil!'l'1lt11r:;u:;L1!'l1 
,, I I ... 

( 6) 9 t111i1iH:hu Liil'1lmLl'l::ri1LL~'nuu1L1ruii mu VI Yi 1mn=fi'1li<M'1lnu'Vi'1l'lluci,\l1ll'uLiiil-I 

LL11:;9't111i1ih::uumr'11'1l'1l'Wru101L-ii1'ii1~1u (Work Permit) ' . 
' ' - ""'0 .dj I I U1L1D.!'Vl'Vl1n11L'Jl'1ll.Jlil'1l'Vl'1l 

' ' .... D .di I I 

lill'l'1l1111:;U:;L1!'l1'Vl'Vl1n11L'll'1ll-Jlil'1l'Vl'1l 

(U1U~UYl1 L~fltf'll) 

~{111n11~1ti'iPl'ln112JUfl::'i1fllJU1i~ 

n~ll~1i1"l.J1=Ju i.Jli:ffi U111Y1. 41riP1 (2Jt.11'DU) 

~oi1U1fk1011a~LL'll1lfl'fllJ 
i.J1ii'YI L~Ul'lfl'l!tl"-41rifl 

~~1.n~l.J 2s60 iiu1 36/90 



(1) n1Ml.11111~i:Jmn1·-HL!llJ~LVl~'!M (Warning Tape) ~i:Jon'11m1m~'1l\.ILLl'l::lf.m~\.I 

fl'1ll.lni-111 L MU'11LL\.!1'Vi'11u1L 1ruvi1 LL ml~~ LU\.I~ 111 L~'111.J .!'11 (Tie-in) 

(2) iii 111 ~' U1 EH~ '11\.ILLi'lMvi1 LL MU' LL \.11~1''Vi'11'll1.1\'l' J111'1.1 l1 r'11l.JoD'11n1 M\.1111 n1 l' 

tljju""iii~11.11 \.l~\.I~ LLl'l::LlJ'tl fl 'VI l'~l1'Vl1 \.ln1l'LL9, LM Jil'i)n Lil \.I 

(3) tl1::'1l111'1.J~\.lfi'll'1I fl111.J1~1.Jn'11rllJMU1tJ,1\.I i'l ll1\.1Ul'::n'111Jn1l' LLl'l::'Jll.J'll\.1~'11zj 

1n ii L~tJ~'li1tJl'l'111111'l'11~ ~ LLl'li11~01111.11Vi1 n"ml'l'l.J ~'1119 ri'111~Ln111 f\111.J L~ tJM1tJrllJ LL 1.1~'1i'11'Jl\.lcl,J1irwrn' 

tfl r' m r n1.1~'"1nMtl1u'11.111119 ::vi1Lil1.1ml'ri'1l111'1' ti l'utli' M°1'1l m::Vi 1 mn~m nur::uui'l1 ll1l'b\f tltn fl 11.1 

~\.I~ L'lil.I m1'11'111.JU1i'n1.11.1 hlYh tlr::tl1 L'Vll'~l1Vi" Lil1.1&r1.111.1L'llm::uu'Vi'11'11'Wcl'J1iru &r'tl,u9,1~ tl111'VI. 

i'u'VI nu n1.1~,91111~i:JL91Mu 1~tl r::i'l11.1,11.1ITTl'l '1I m::u::L 11'<1 ~1 Lilumr 

( 1) '1'111Vi1 LL~m::.\'u LVlliJ'i)n Lii1.1t111u~l'ur1-11.11r11u1&rm1mu~1.J'll'1l' tl111'VI. LL11::1~i:Jml' 

tll'::1111.1~ 11.11tJ u~'11~1'lmtl n fl r'1l,cl11.1 Yf '11, ~1.1 LLl'l ::Mtl~u,11.1~ L~mon'11' 

(2) '1'1111~i:Jr::uutlr::nu.rlmLulJ All Risk & Third Party Liability L~'11~1.Jflrn,~'i111 

LL!'l ::'Vll'l1uii u~1i1ilu fl111.J Lil tJM1tJ"nnml'ri'111'l l'1' 

(3) 9111 L ~i:J'11Un l'lllU 'll.Jl1 tJ1lJ1 !'l Lr;'11, i;\'1.11.JI. 'W ~'W~ri'11i'li'1~ 
' " 

(4) '1'111Vi1M1.J1m!'l'JIL'Vll'~l1Vi"'i)rnii1.1 

(5) U'tl' n 1.1'11fl~.ntJ1 u ~\.I~ ri'11111'1, Ll11tJ~11.J~111M 1'11 ri'111 vJu rn .j' un nil~1&il'u'11'l{!]J1111 
. ' . 

1~tJjjiJiii'1\.IYJ LnmoD'11' rllJ fl 111.Jr'!l\.ll'11.JVJ'9111 L ~i:J'fltlmru!ii lJ L l1i\' Ll11°i'tJ1.Jl1r'1l 1.Jli1Mi'lJ L MJil'i)n L:\i'W 

(U1tiqt1vt1 L~'tlq'll) 
q4'llln11cl1t1'lP1'lnttiJu.fl::'ll'fliJU'1t.:i 

O~iJ~1ri••nl1'7u u'1ttvi tl!'IYI. 41ri111 (lJ'l-l1'll'U) 

......... F~ ...... J~~. 
(U'l[J'V\Nf]Yli uun'.11 U.fl:::U1'1L1n; l'l'tiUjV11) 

~'Ji,u1ryn11a.:iLL'lU1fi'EJ" 
u1,;YI Liiu1'lfl'lli141Tiui 
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........ 0 -

1'.Dli11 l\.l\.ln11 

l'l li iii'Qu-m l '1-1 liJ mn ~uil1 !J LL11::m ru1111l~u1 t.11::">1~1-:im n.J5u-m-:i1w 

~w~ri'<ll'lh-:i 'tl'!Nn11 

Ut.1Vinmniiii1'QU'iii l'l-lliJ nlJ1Uii'll'l1 l'l-lliJ~fln11lLfll'll llli::l'l11lJ Lil!J\.11 !J~ Ln 1i1 

lli'<l~'llnTt1'll'a'IYrwn-:i1w 

• 
l~'a\.I~:: 1 I'll''! lil~'ali11::!J::ri'<ll'll'1-:i 

n lJ 'a tj 1 w-:iutl 1 ::m rum rri 'a l'l l'1-:i 

5) 'i::E::b1~111i1b uun-1., 

6) ' d ..... -
'Vl'U 'l !J ~ 1 'U Vl'i1J i:J 111'lf'il1J 

u'iM''VI Ulil'VI. ~1r'f111 (1J">11'llt.1) li'lt.1'011u.nmrnm1t15mmmLr.Jt.1tl5mmr~ lil~'a111-,wtlry">11 

'"ti !'l nl'l ll~ di'" li'lt.1"1 ll w:: Iii'" d 1un-:i1ww 'tuu1u ll~:: llr.Jt.1 'Vll'Yi!J1mn111J'll1 iii ll~ ::~-:i ll1111 if 'fl lJ ll~ ::c.\'-:iw1111 
' 

('U1tll''!UVl1 tt'fl~'ll) 
q4'P1n11c.ht1'lil'l'ln11;..iLLt1:::'ll'fl",j1t..i 

ntj"1j1'i1"1..l'n!Y uni'VJ tlt11V1. 41rll1l (1..IW"\'llU) 

........... 27~ ....... ligs~?.~ .. 
(\.11tJVINq'Vlt" UU'Vli.11 LLflt:\.11-lL'l'n: p{j~l/VI') 

~i1u1qin1~-iLL'll'lfl£1J.J 
u:~'VI Lii°'l.l1'lfl'l-J 4'lri'i11 

li'l~1RlJ 2560 ~IJ1 38/90 



3. bb~utlijmin'l'i~~ u·w1i'El:1-1'l u'i~!l~ l'l'lb ilu n'l'i 

3.1 bb~utliju~n1'iiK1ui°~flmb~~m'iil'i•h-u-i'l>-1'll'!l~tl'i~'ll1'llu 

1) 

• n m1'1n111'i 1Lilun11ilf 1utl1:::'!11 tr IJW ufi LLl1:::n11i:I i'l 1u T'llJ'll<Mtl 1:::'l11'llu w u~ 1 ti 1:::'ll 1'11uu 1-.i i'l 1u u..ii:I ri 111J 

n..i111L~mnuri111Jtl11'11111ii'fl'll'!l-.11:::uuvi'!l'llUl1..itl1!Tu ~..i~1d'.luilf'1l..ii:ILL~utljju~m1ilf1utr..il"l1JLL11:;m1i:li'l'lui11J 
'll'!l·nh:::'ll1'll u L ~'!l 1iiLiiIllm1tl1:::'111tr1Jwufiif '1ll;J 11 tm..i mr i'l..i Ll'l1lJ 1iXLnIllm1i:I l11u 111J'll'!l..i ti 1:::'ll1'llu t111fl m 1 

.l'..J.J ,.. ,,,..J.J,,, ..... 
wutl:::tl1:::'l11'llULUWUYI LW'!lnUnlJUC\J1"1 1:rnn1:::Y1u LL!1:::'ll'!l Ll'lU'!l LLU:;"l1n ~YI Lnrl'l'll'!l'11J1tlrntli' LLr'll'll LL!1:; 

U11t'V11Ut'\J1"111i1'1 1 L~'!l 1il~lJ'llULL!1:::1"U'lfl'11U~ L~mif'!l..ii11"1'l1lJ Lif1 h~\)n ~'!)'1 "1!11fll"l'l11J11ilnn..i'l!1 LL!1:; 

ii "1'l1 lJ ii' u L "l L~ m nu m 1i>i1 Lil u n11LL!1 :::1:::uu l"l 'l 1lJti11 '!l lil ii' fl 'JJ'!l'11:::u uvi '11'llu11..itl1 !Tu 

2) 

• 1 "l ,,,,_ - a !.< !.> "'°',J I 

L'll1 "ln11 •1"'ll'!ll"llil mu 'll'!ll;J!1LL!1:::'ll'!l Ll'lu'!l LLu:::lil11Jm:::rnumrn ... 1un1J 

(2) L~'!ll'li'1..im1lJtrlJwufi~i1i'll'!l'1 U1,;YI tl111Y1. ~1n111 (1J1"1'llU) nuntj1Jtl1:::'ll1'11U ~U1~1J'llU 
\'1 rnuu LLl1:::1"U'lfl'11U~ L~mif '!l..i L UYJ'11'1~U 1'llJ~'1"1111 fl l'l'l1>-11lilnn..i'l11'11'11-.ltl 1:::'ll 1'11U 1 u~u~ 

( 3) L ~'11 iii1111111lJliln"l \'1'1lumri>i1 L ilu..i1u'l1'11'1 Ll"!Nm1 

3) 
d' ...I 0 ... 

'ViU'V11111LUUn'l'a 

riwu "1!'llJnii 1J LU11"m fl 1 u1:::fl :;f l'li:I 500 LIJlil1 "l1n~..in111..i LL u111..ivi'1l'llul1..itl 1!T u'1 '11'11'1Ll"INm1 . ' 

~..il'l?Mif1..i Llilfli1ntjlJLU11"1J1fl Pl'11 1"U'lfl'11U/1'1rnuu/'11..iri"m ~111,lJ'llu tl1:::'ll1'llu LL11:::\'1rnutl1:::m1um1/ 

i'1Ufl1 LU~U~,IJ'llUtl1ntl11111tJ 1ii1u!11J1'1~'1 LL!1:::1"~~ 4 U1Ul'l:::if'ltf'11fl lii1u!11"1!1'11'1'ilU1n 'fl1Ll1'11Lj'.j'11'1 

.... .... ..... .... .. .... 
lj111!1{)1fi1U "l'11"'llillj111!1{)1fi1U 

4) :Jli11i1buum'i 

4.1) m'iU'!l~nm1~~bbril'll~~n'i~'VllJ~~b11111'ii''!l>-1 

( 1 ) 4' 11l L ili:J 1:;uum1fu (jl'11'1r'!l'1 (j(flUL~mnu "1'l11J Li1i'!l lil r'!lU'll'11-.1tl1:::'l11'11U 'fi'm rl'11'1lJ1"l1n 

m1w11l-lu1 'lriNm1 LL11:::Li..i LLr'll'llilry,,,1 'llilmr1 

(2) 4' lil 1,X;:j m 1tl 1:::'111tr1Jwufi-if '1ll;J IH~ fl'lnu r:::uuvi '1l'JIU 11..itl 1ifU1,X nu 1"U 'l fl '11U Iii 1'1 1 

l'lrnutl1:::n'1lum1 LL!1:::'ll1J'llu1u~u~1nil'Lflfl'1 LL!1:;~~1'1UL"l ~1U'li'11'1'V11'1n11iiilillii'11~'11\'11111i1'11 L'liu L~11"U1~ • • 
tlr:::'ll1triJwufi L~uhi;i" L'1ln\'11n~mLwl' i11fltl1:::'ll1tr1Jwufi ~t11~1J'llu Ltiuilfu 

~ 
(U1tJ~\.\Vlf L~'fl~'ll) 

~4'1>1n11r.h£J~f'l'ln11>JLlfl::'ll'illJ,j1t-3 

nqlJfjfii~tl11!-u uNVI i.JLJJVI. 41riV1 (J.J'l-l1'lll.l) 

~i1u1ryn11a.:iwlV1fttii1 
l.lli=i'VI L~Yt'lfl'llU o'hfif'I 

ii'1mRll 2560 \IU1 39/90 



(4) llT1~1'1'l1lJ~lJ~'Ufi~1'1nu1lJ'll'Utnil'L~!'.M LL'il!:'i1UUl'l1i'Un1Tl1i1Li:l'Uii"lmTlJlii1~ 1 'Jl'tM 

~lJ'llUt-ir'llVl'!.hu.:nu1u~u~lil1lJl'l'l1l.lmm::l'llJ L'liu mT1'llJn'mTrnlil1mY1l'lm'il tl1::L'V'lru'i'u~1R'~'D'll~1lJ'llU 
m111uul'lliuilf1um1nil1 il\1um1Plm:t1 il\1u111n1nu!j'D LL'il::l'l1n11rutl1::Lt!'llulii1• 1 d".lwlfu 

4.2) m-;-iiii;i1111i.1111>'l"l'i'l'!l'l.Ji:.l'iln>::'l'l'l.Ji~u'l lil~'!li.1 

-~ -lil'll'Ulil11"l'llil 

nrjl.ILU1Vll-J1tl 

6) 

• • 
vi'll'D'Ui1~u1iru~ 'll'!l~Ll'IT·m11Vl•MMii1~ 

!Juli n91U'l'Uii'll iii Iii L il"ULL'il::ii'll Ll'l'U'11 LL'U:: "l1n~VllJlJ'l'il'll'U~lJ~'Ufi'll'll•l'li1'• 

ULlilTL~tJlJ~TTl:t{)fn1il 'll'!l•u'1i;YI UlilYI. ~1nlil (l.1Vl1'll'U) iii1'V'lutl::1lJ'll'U 

L ~'111'l T1~ l'l'l1lJ illJ~'Ufl~M 'ii Iii M1lJrl~'l'il'll'll•1lJ'll'U LL'il ::foY/•if '11 iii Iii L il'U/ 

1" ' ' .-IJI 
'11'11 Ll'l 'U'11 LL'U::'l1 n1lJ'll'U'11tl1•1i1'11 L 'U'11• 

lil'il'111111::tJ:: L 'l'il 111'\1 L U'Un11 

u'1i;YI UlilYI. ~1nlil (l.1Vl1'll'U) 

ui-i;YI ti lilYI. 91n 111 (l.1Vl1'll'U) Ll'l'U'1111tJ•1Ui:J'iln11U~UMlil1lJ LLi:J'UtiljlliimT~ lil'i1'11111"i'UU~Vl1 

'QUl'l 111'1 LL'il::if '11 Ll'l'U'11LL U:: lii'EI ~ 11Jn• 1'U'ULtl1J1tJLL'il:: LLl:J'UYI i''V'ltl1n1liTTlJ'll 1 iii LL'il ::~~ LL'l 111il''11lJ bL'il ::<i'·rn'i' 111 

(U'Ult'j'IJYl1 L~'Elf!il) 
ri{uin11~1E1~1'l'}n112JLLa:;'!lt12Jti'lt.:i 

nq2..l1pfi"ltl1irt.1 u'hl'vi tll"l'VI. 41ti111 (2J'l!l1'DU) 

(U1EIYl1-.ltp'l'if \.l.UVl'll1 LU't:;U1.:iL1~ P'l1ft~Y11) 

fiii1u1qin11~.:iwi"ftt12J 
u'11f'YI tfiu1".lfl."JlU 41ri111 

~ .... 11~),J 2560 ,,,,,1 40/90 



1) 

ti I I I 

r:::UUfl'l1J.Jtlf1'111i1JlU'll'11-lr:::uu'Vi'11'11Uci-lu1il'u lil1J.!J.!1lilrj1U ASME 831.4 LLfl:::J.!11i11j1UYlLnu'l-ii'11-l Lii'111il' 

m riil1 L ilu Lfl Nm ri:l M 1 J.J tlfl '11 lilil u \1 -l!j li1 '11th-l1rn Iii 1 J.J '111"1i1fl11 J.J<i1 Lil uilf '11-l iil 1 Lil um r'li'11 J.J LL 'llJ.J'Vi'!l'llucl' 

J 1il'u 1-it'!lnnihii li1mrf1 hrn ~-lii"IMW Jii,n!i1'l'111"1i1~11nr:::\'lulii'1l!j'llfl1l1'11'11-l'YfWn-l1u LLfl:::~~m ill'ureitj 

1nli' LRU-l r.ini\"~1ur:::u:::iil1 Li'.lumr'111"1 Liili1'11U~ L1'11ii'Vi'1l'llUcl-ltl1il'uf1 '111"1cl~ ~flm:::\'luliirei ~~ml1nli' LPlm LLi'.1~1 
\ ~ 'II 'II 

oiimi1~n~~fl'll'1l-l1'1U~m1u LL11:::tlr:::'ll1'llu1u~u~ ~'91i1Vi1LL~ut15Dmmrilf1umil~reiu1il'u LL11:::M1J.Jtl11rei1i1ilu 
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'il• FlU'i~n'ilU'Vl1<ll• LL 1111a'1ll-ILLilZf!tllR1vi1• 1 

3) iK1uV1~nmn'ii>iULLfl~nw11za1•-K•V1fl1'1'll'1l<i>iu 

m1~11111111J111n~~'1lUl'lflnr.:V1rn1nm11.-it'llLi>lu1JLUU'11'1l\u111"tu 

n1rL~1~~'1l"1 (HOD) u'h1ru~u~r;J1LLmi<~< LL1fai'Ju 2 mru 

(1) niruiiiu1u~u~ (ri'1lumiri'1l~71•) \iJ4'111LiluiiiuLli1Jt'lliiin 

: Lihi1m1~1U~lJfi1 EC,. pH, ESP LL~• SAR \iJ1ii 

Lnu 2 dS/m, 8.5, 15% LL~" 13 1111lJ~1;i'u mnu~mi 

~L~11.iJ";i'1'1lth•iiiu111mHl•m1ri'1l~h· ViU~1LnUR1 

~1U~lJ;i'<n~111iili1m11ffui.Ji•iiiu t111um1L~1J~11 

iJfuiJi•ii\u L'liu filuil-1 Lilutlfu L~'1l1.iiL1i111mi 
LLflnLiJ~m•ui"'!1vlYhnut'llLiiulJLUU'll'1l1ur;J~111nlh• 
1.u~u LLfl•ilfi1'1ltj1ufi1~1u~lJ'1<nri11 

(2) mril~u1u~u~ (ri'1lUn110'1l~71•) 4'111LUU~UL~lJL'lli>in: 
1iili1m1~1U~lJR1 EC,, pH, ESP LLfl" SAR 111!11-111'< 

n110'1l~h· 1iJ1.iiilfi1L~lJ~UL1iu 10% \.11nl'lfln11 

~LR11~;i'1'1lU1<~Ul11U'l-li•mrri'1l~h· Vi\J~1LnUR1 

R1U~1J'1<nri11 Wli1mii.Jfrn.Ji•~u t111um1Liii1J~11 

i.Jfu\Ji•ii\u L'liu filiJ-!'11 Lilutlfu L~'1l1.iiL1i111m1 
LL~miJ~uuiJi"'!\rlYhnUL'llL~UIJLUU'll'1l1uml111nlh• 
1u~u LL~~ilfi1'1lrj1. UR1 MIJ~lJ'1•nri11 

Sk__ 
('U1Uijt.1Vl7 ~~flq11) 

~4'Pin11~1uilf'l1nnlJLU'l::'ilt1lJU1t>i 

n~i1~rii4ltl12l\.1 ultt'Yi tl111vi. <i1ri11 (lJ-.i111u) 

d ' 
1111>1~'VI 3 (111'el) 

~'ii Ul1l'i1~'111ll'lft n'iZ'VIU~<LL 1111a'il1J 

--
fi1~111JLuun1111-~1• (pH) 

fi1m1il1\vh'h (Electrical Conductivity; 

EC,) 

~111J'!Lummflmu~uu\Ji•'!U1n (Cation 

Exchange Capacity : CEC) 

fi1 Sodium Adsorption Ration (SAR) 
d • 

mmruL'llLl11!11Jfl"fl1!1il1 (Soluble Sodium) 
• 

ifimtuLL~m~m;~"fl1Uil1 (Soluble 

Calcium) 
• 

!fi1J1tuLL1JnuL;lmrn~muil1 (Soluble 

Magnesium) 

ifimtuL'llL~m.JLLflnLU~UU\lf 
(Exchangeable Sodium 

mm ruLL~~ L:iiUlJ LL~ n LU~ U U \If 

(Exchangeable Calcium) 

m dd iJ.J 1· 11J1tl.ILLlJnUL'ilUIJLLflnL ~uu 111 

(Exchangeable Magnesium) 

fi1~111J1-1u1LLliun1J'llMiiiu (Bulk Density) 

... _ ~ .... 
161LR'i1ZW"1'i1~1"1 

pH: pH meter 

EC, : EC meter 

CEC: Atomic 

Absorption 

Spectroscopy 

SAR: Water 

extractable Ca, Mg, Na 

Soluble Sodium, 

Calcium, Magnesium : 

Atomic Absorption 

Spectroscopy 

Exchangeable 

Sodium, Calcium, 

Magnesium : Atomic 

Absorption 

Spectroscopy 

Bulk Density : Clod 

Method 

'!"111l'i1~'11111 

'i1111uvlGl1L Uun11 

Lnu;l1'1lti1•iiiuu'1L 1ru 

r;l1Lmli•d• ~i"u"ii1• 
i.Jr"mru 30 L'llU~Ll-11111 

Fl111Jlli 

'iZ!J"L1ft1 

~1U1U 3 Rf< 

LlfLLri (1) 0'1lU 

Li1Jm1n'1l~71< 
~1n~1'Vi'1l'ii1~..ru~111J I (2) 1-1i•11<'Vi'1l 

~niJr"mru 15 lf1u~fi HDD 

L,U~LIJl'I~ LLil'1L~r• hiLnU 

~1U1U 1 ;l1'1lrl1< 1 1i'iJ1'11iJ' LL~~ 

(3) i.1i•m1 

iJfui.Ji•~u 

(1-11nrifMilmi 

iJfuiJi•) 

1EnJM!GN'~ 

J.?.~ l~~ry: 
(t.11tnn~q'llf UU'll'll1 LLfl:::'U1'1L'l'ClJ PlftOfVlf) 

~-ii1u1ryn11a>iLL1Pift°t'IJJ 
1.J'hffi 1.t'iul'lfl'llU <i1ri'11i 

~1'U ll 111'li'iltr 

u~lffi ulll'll. 

4101'1 

(1J'Ll1'llU) 

~•m~ll 2560 1.1u1 n 190 



.. ' 
"11'i1~'VI 3 ("1'11) 

'il.,Au~n'ilU\'11.,i-3LL'ltili'tlJJ ...... .... .... 9 .... ....- d' ..... ~tiltil'i'l~1'1111 ..I .......... 
, , "1'1!1J"1~1"11"11'1ilnj~Vl1J<t~LL1"1il'inJ 161Lfii'l~'\.l/"1j1"11"1 ' _, • ~ "'111-!TI/j~E~L1il1 1'1'1'U1'1"1'1!'1llJ 

LLil~fllU~1'11~ 1 i'lm1J'Vl"1111J1Jn1~ • 

4) '111ui;icu111"WJ1ua~n11'i::u1eJ1 
---------------·--·-- -·--·----- --·;------·---···---·---·--·-·--·----------- ,----------...........__,.-- --v----i------- -----·---·-·--·------

n. m1iii111m1J111:1<1ilflU - "'11mih..1m111-~1-l (pH) ~fim:11111JVi~1pi1u Standard Methods for "1ilfl~U1~l\'ll1 u~11ruVi 1 111f~ •il1~Vii:lmn"l1:11fl"1 umVI !l111V1. 

~ru111vnl1~1iiiu - !lhnru~1m~11.lilflE (SS) the Examination of Water and Wastewater 11u111~vifl~fl~l"1Nn11 ~1mmfi~tl1 ~1rl"1 (lJ'\.11~1.I) 

- ~ruwJi'.i (Temperature) '1111~1u (3tlfi 2) 
------------- - ------·------------- --- , ------ ----·-,-------·--·--·--------· ---···--·---·v·------·-·-··--·---·-·v-·-"--·-·-- ---------

~- m1iii11111111J11111<1~flU - "111lJLU1Jm"1-~1~ (pH) ~fim111111J~1:1-illllu Standard Methods for ilmEviflfi1oif\um:ilfiflE 1 "1f~ rifluufiflEU1li~ ujlffi UMVI. 

~nJll1l1tl1~~"11nm1 - m1J1rui11m,11JilflE (SS) the Examination of Water and Wastewater tl1~~"11nn111'1"1flflUvifl "11nn111'1"1ilflUvifl ~1rl"1 (IJ1'11,1J) 

. " ...... ... ., ....... ... ., ...... .... 
l'l"1ilfl!Jl'lfl"11E1fil'l1~ - ~nJWJIJ (Temperature) "11E1fil'l1~,ilil~"1 "11E1fil'l1~,il~~"' 

~ilil~"1 
>----------------·--·----· -- --·-·-·--·--- - --·-----·--· ---·-·----·,,---·------ --------

Fl. m1~R1111:J111n<1~eu - ~1R111JLi'.lum111-~1~ (pH) ~fim11111:Jfir:1/llllu Standard Methods for il1Vi~'l-li;-•~1ui~uuu1iJ111 1 Rf~~m~flU u~lffi !l111V1. 

11ru111l1tl1~~~1n - tit fl iii (BOD) the Examination of Water and Wastewater tl1L~Eu'111ru~1il'n~1u ~~flR1~~~riflili'1~ ~1rl"1 (lJ1'11~1J) 
o.,:., ..g.,J :., ,.\'...; .. ,., 
~1t.1rn1u~1"1111/Ylt.!l'l - tITIJ1[\J~1rLL~1t.lilflE (SS) ,1Rf111Ylt.!'11LnlJ'llfl/1~~ 

Lnuviflf'i'il~~ilmnl'~fl~ - tl1ll'u1111~\~ll'u (Oil & Grease) ~tlmru~fl•lRNmr 

lRNn11 - \ut111MUL1JpjfiLRL~1J (TKN) 
-----·---- ---·---~-------+-----------·--·---v----v-----1--..,--, !------------· 
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