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t'·]L'1·R1<'._>l· 19960l;(--l),j0l ;;l.1!.,7--li,l. __ ~ F,-7li;ol;Lt:J til.;,ll"Q:l.;:i;;I' "G-"-= ,·,0-1_0_ •-- L 'Fl I - c/ -7 '--- '.;!_ -i '--- - - , I ~~ i;'; ~' _,:_ T._ '- ....L T1 r! 

L- ~l _1) 
__,_ -7 . ' 

-~:1 ]~,q 91i-oJ1 rH'iI! ~A} ~ ~/]oJ] t:Htl tll'Z!-1- {]J,]-.s-}s..~ ,-)}2 9) 

L~ 01~1-g. f"71t'12- 9¥-~ -~1:Jb}~ :1:,1]<;+~Jsq {!-2.]i3cJ-~loJl tl]•ct-~r::t. o] 

-:-;- .$-)"6}9 6~ 0d0-T-7l7} '5-]-§-i.:q~ ~]7]~ 3: _1 \!~91 ~-~~ ~1/} 01] rJ1tl _.>f:.. 

~-~-l ,,z]1-l,A·l(-c}%c~]AH::- o]-~- -~9-"i ±~31 Ak)Alc}.Jl 1f·i'.?..7]_~ ~l-L~l)oJ]J.7 

1i1l~f,1 :llt: LH% 0 1lr ';'-7lqJ,ilaj-'j'oJI Ljtf >@7f"1 '/17,J•-:PJ -;j'icoJI rrJ-2I 

iJli7l%~~ °l[_i;:/-1fl ~l-t!.] ;;tj~~ ::.'.,l. 0J7}-:_;- YW·.s}::i:r. ~r:}. r+~--€:- ¥..-:f.3j A]~ 

,l,io1]Ai lf<Ji)}2 91-'.:::- l~%-'.'.:-o1c:t-. 

Ul]7]~- t:1J-Al ~fA}(Waste prevention Audit) 

Q __ } '51-17.0 ;::;:' kj . () . ' - .. 

1)i.!£'\l}~:l lfjj1]-f,:-21 lE-lJ, rcJ:, -';]ql-01 -ft6flAJ, 

2)AJ";:}-·i'--1~l A],\i11l 1.-W~il} jtj]7]¥ ·1•-'BQI -?-i':L 

3)~Jl71~- {}_,;-:jt;] ;'-] :,,] ~f2] E}\f-'8 7J_t:; 

· }J-.e/4- ;~fl ·o• ·~=i ~"}(product n:'formulation), 

or ,itlwr nmttl:r Llwl m;,y be consideie<l for dumping), LC'SC20 TL l'."JSJ7. ir--10 
:;:, ccj-')'---1 :IT. 1 !·-;_J- 1.J'-:·l \>J7)', :'f,:'}"?•j -"-l~)AJ/;.J-"-1 f>J•-,if- 0 1] Z-~''c}"i!1:j-_ 
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. -ti-'ll 'r'll, 

. '/-l K cJl "11, 

• A~ {!A] JJl] ±fl A~).~ ~(on-site, closed-loop recycling) 

~ o] {l .!ac-'1 o] -'"Io) ~cj-. ::i 2-1 :il, ii 1/!.;J £_.;a_ ~AH! 01} ""~ "ii Aj llll 7] % 

"J"i7J~7f e,Js-f'1! %-"i"lc: ll!l71% "J"i'<l"l'~ i'f'i:l "i"J "l1 's-7f71'\'!-'1f 
~~'8-}e:j 4'.±7]'tt'~ u}~i5}-.i!. oj~ ~?"5}7] ~~ lclJ-A]1}A}~ {1Aj"5}.il., "&j 

7} ~~4 ~~,;'J ::'. .uJ]7]~ 7t}!,::9} l"lJA]..8..TA}-e-J-~ ¾?i5}e:jo~ ~ ?;;!% 1T1J 

Bl 2 '.V. q-. -~ ~l, ~ 1i .sq ~ ~ 4 cS}? _2..1.-1 ~ 7a q. oJl 'C" -2. ~ f,~ f:! '?.l ~ ir ~ "8} 

:il ,r"1]S-f7] !/l'i_f 2f.;J£_.;a_ ll!]7]%i'fe17f o]-',-o];<j 0[ iifoj :s]eJ "l) %0J'jj 

.!/-{!'/I ~"i•l"il "1]71..c 'l/-e<l.zl"I¾ 0i•Js-f_TI, 'll'i-l ~ eJ'lJ'i-l .2.'llfl:': 'i/

"11 ~ .J-1 ¾ iL -,'-S-f :il 'IJ. tj. .--ic 2-] :il, o] <o] ~ -',-.;Jo] ',1---'J-,! 1'Ji '7f :S] tc .2. 'lJ ;;'-ll 

% lt- "11 C: •ll 0J O I y- -&-% ~H,-i'f 2-] 7 I ~ 5'. "11 111 ~ T 'IJ. cJ- y ,,p I .s} :il 'IJ. cJ-. 

AJ7]2j ll!]7]~ lclJ-7.] ~ if~~ .'?-]~ I.~ 0] o]?iJaj 0]-l- ~]7]*4 7]E} 

~-{121 f7l~=- ~,7s~t5"J:2J 78~oJJ rrr~r JJ!l71¥3&2i2l ~ 0.1-~ ,,J<'JJ g ?J~i-t 

<>j o) ~ cJ-. of <II '/I 'l]- 'i]: -& "1] 7 I % i'!c el Oil r1I ~ -'/--ch? !/l ~ Lf E-f ';l! cf. 

1),JAf-§-(re-use) 

2)E}e<I ,Ji?~(off-site recycling) 

3)-f;--8·\IAJ,!i--~ JJ}~j:_~ 

4)-ll- •11 -'>1 {!'- 1Hl' ;:: ¾ 0 I ,i y- "ii 7J 
5)-&--'d•, cji7], crJOJ(y:,il) ;>j{j'-

~- ,fl7],> -'f-7]5j7}1=c >!A}-§-, >!i?~, '<]{!;:)7Jo]y- ~'l!"il ~I•!* 11]7,] 

:s] G;a. >iel"J'il: 01 'c',11.sf;,j'--] al-§-\'loJ]"j 0}'r -l,-1)-i'ji>f;<] G:"- ?;)£__s'. 

oj7f ''a"'s-OI '1f'<!,S-}'1! ;,J'll-'1"10) S-foj 1),1].;j~l t1i"- ~Hi-"i"\1"1 °]%9 

-¥- c: 'f- 71 cJ -'II 'l/-'ll Oil tt!-"' '/I ~l.'ic ~ aJ .u1-l1--ol ~ ~ Oil '\'l-'<!c.sl"1 ° I ~ cJ-

2.1.2. ¾~~~ 
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tr"~% -'1s7PTI~loJ]AlC ~-';g%oJ1 tjj6"),9 "¾~*o]~}- "r°1a.<5}ol]A1 -S3f 14 

;;J,i-, ·c; esf,J, ,;,,J, <!!"I J17loll cl".~'R i\·/l',!-i'f 0~%7l-1i >J1;'-~ >'ioJ'!l 

~ ,3~ :;- 0 l ct-." ?} 2 -1 51.J l-fl 2i 2 5U q-. .:.i tl 2, tr" ~ % .g. tH 0J tl- 'a oJl ol .?. -71- ~ 

1i;lo1t~2]71Lt- "5}~ ol]9} {!-t_ %tl~_C_5;:_ iiTI~ 7}W T s:H:- :o;-}~11'='44 :i 

~oJl ~H 0JoJl ~-7]-'t9. ?;:Pi/- ~--"J-71'?1 ¥·71%~5---¥-El S:.-t:- ~-~i~1l_g ~*~ 

l}'o·Aj rr11,g.. 011 f7]AJ- .Jj~~oll ~J.!l~ y21~ iL-=;r,'8"}_TI 9J.t:}. r.t}c}Al, ~~* 

oJI <l sf oj, '11 ,] ';,- :,,i:e19.\ "\-"1 ,° 1 'll %P1 '2-~,,; 'I Z] sf.:;_, i'Pll"8f2 <1I ? 

r'.ll::z:\°F~~} ~tj-. 6]~-~ ill171~- HJ-7-]~~~5>~ 6]6~% %·6}~ ~-J.jS:~o1-~i°F'?.l· 6} 

nJ 1if1,i 8 l'llfl 1'lli'l9.\ -s-"il"il :,,i:"1-.h" e<l"sA c.:-,1 ;ifJ 1sf 0 l"1 ?J-_~ 

~41 :'.- _li._-f~tj-. r'.11~~- ¾-lEI} ¾~~r'.lj~ llt]77}.A1, g_<:g-{'1_ ~11~· 01] t~'I}

.,, .,11 'll ~ 0 I SJ 0J 6 I 1+ cl;>;J-oil 'i-01 1' 7 I \'! cJ 7 I ,f-3 A I il- ,Lo. s'.. Mi •l " 'ii ~-

9,l -t~ zl ~ Y-:.:"~-c::+. ~-~A .!{7]oJl tjj~ ~.fLJ.j :u-J1}, %~~--9-\ 0 1(?1~ 0 1 §-Q.J 

~ ~, f 7J 1} -~~ lJJ ~- l.l}-~}7}A1..£ 01 t7 ~ -~--~-9_s.. "'J ~ -'fl 1"5J-'fl ~~r ~ 011 t:ll 

~ (}1:1-J:i"!J- 1TJ1}1} tr"{J~- IlaYl ~l1~lQ.J tr~1J3:J .fLS:.o]q. 

,sf'r-2-LP] l\lJf'll"ilo!]Ai"" "8}4'1'-lo!I 1l"8}'9 tj-g,']- ',! 0 I .lfs:'!Bf.:ct '.U 

-ct. "-.sr,:--~_Llc 1r.1,p,r4- ;;,;1e-1~1t-1.:1 1-J-2 Z1-iH-z- 0 1t.:t-. ~J.~t~~'?l ~-~1~ jl 

-'2- ~?~.oci .7.C-1.Y up1?l.:8 {1-'{j fr~·7"'Q.]- ii}.~7}A1~ T-fl--9-] !rJ] il1]7]~

~ -~~~tj-." -tJ-1~_Q_q~ 2..qoJl %~-'fl*~ ~"1~2-1 -E-~~?-- ~-~ti}.7~t.} ¥.. 

1l~-~~;.7 _:_1~¾ ~6¾-"17I~ 7,s6"J 01 9J.c} . .i±.~, t.}4.,..9Y-c ½l--t- •'lJ:§:}~ 

0-J·,~'i"',l-(BOD) ~ 7f.x],~ '1l'll~l9l- ~%0iir"il "]s-fcj .s,_'l)',j'.jf, xj,;c 

q_.,:ct. Ulc}J.7, ."A:]~t>l Zl-?.1£JA] ca?·.<:?..1?'1_ %~oloJl {JP1/2i :a1tH ~ ~7,J-oll -cl1 

1} ~~]-¥;_- 3':~WA1S:. .!;::..~i:::t. 7J, '8"l--=r~:ilt 'tl.~T5..91 7:~t.:-1S:• ?.1 i:'J--;'.';- 6}'T 

HH,~--& ~7JQ] A~i11, il.jl3"jAj]4 '?JZJZ!7J0l] 7fct;{l- ~]q:Jg Ol:7]-"1~ 'T '.Uct. 

~+::.a-'-'t 11zpJ7JoJl -c11~ -$-jiJ-:=i,- <¥1Al"otA1 n~-"lzl s::;-151-o11J,1~ -'-g'fP·J4 

:i!} 4-.g. r.+:=. %%01] o]-§---t- ~-2-t}tj-. ii}'T.2..t-l-t: ~-E'1Y-, "6}4"-;~7c.is} .:i.1s._ 
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--J;P-

·-b [o Vt'. ~ ~o 

k,-6 °; IH½ lio{r::;jl{$ l, r,,fs 1,,¾~ [o¾[L[[lrpfv -c-;k, =: 1,Ytot-«iti lioU< 

se lo¾rho ·t:i-i!c a lt-R,s\a liofy·"d< ll<se loi'z¾t.{;: f1;%h lio¾UY-& r 
t,_rl-;fo QR,~~f-y -Wlb [lo¾½ (~sn uoq=>v)h-lhlb f~~ ·-J:1-i.@ ~o[:2:¾[L 

~ lo~ fO-l~[-S [t'.-l~~-fR ~Y-t"'.::: fof2"°W-r¢ foPr:-lrr~ ~:J. l[o"EY %[L% ~-* 
ldln '2nt2L ·(cy to¾lt'.[lrr i-9-to[lo[~¾UYfoliJJ '.~J-·blo~-~· -Wlb llortY 

l,z{~{iffy 6"·falv -i$.1olu{-«i<'K [g;;; to-t-'<lo [c[g[,-,', :'i¾[Llf;r ~f2[o 'lo 

':Bck,-,e kliolzfv lo¾[L[(lriY{/y ~ 1,,-R,s\a [ol,c[z&-" i~ln [io¾[c[1'lYffy 

·t,[oh,~i"' [o~fy[" lo¾[L[(lr 'i-1?-- i';f21:'C [ol( :::;jg,'cjL ·co"2hwav ::; 
¾[Lllfi ·-bf10fot?* ~t?-to {.@[} iol~¾ f2"lnB, 2[JJ¾ lo-lol'2[13.{Fl ~O-fx; 

tz to;, f< t2J, {, lde.-f,d>ce Iii l• lUz In lo H•i'l' 11£,dmt =: fYiio-t [L wf\-o- c;,

-;o t,: [lc ,~lfy ro~.klti ·t:iw 1okk>loi<'K l!<l-«lztb {L[trti. {l:[y [o[ojv[L-/a 

[61,,-ee-& t,cf!;fy [o¾[L[{,, •j:i;J-[o lio%0v-0€ lo:Sv-lr~ ia[zc,-p {2-(n [lo% 

~(3'[2[~ ~~[L[lrr ~~ ,-ao~Thro 't-J,[o-al!n [dz-lL ~n::;:;:.r-tY f'L"{~¾[Y 

0~ fO-{gfo 20"fffy[L..g.- 0 ~tt- PLli}".-& ~27-t :S[z-@k2~ ~-o~-M: [o¾[L 

!tcrr~Yrv '-blo¾ltn ld'6 :;, fy-{L -~t-b[L [z::-{t'.~2fQ iH:1 % 1~..lg- ~-5-[L% r-b 

ld1R lloRtiR -~-l~lt2% ~:1-~2-{::i{R 01§"~ 2k> ~%lo ~l=i~21!:" ~ol-5["2¾ 

2 .. :5 ~ k [lo tt,. k f-Ui:i E{d [:z:' t5{g_ 'fr [lo-{:?-M-¾ i}-3- [L % t½ [/' F~ R:- [ o¾ [L [\fi 

i>-ffy ·t:ii~%rr ~11'/!,, &ko~ vlolz[;\, '-&In [.ct,~ ',\,c-jt 'ls- 2/2¾ "\lo 

fyfv klio~-lz.'1c{ilYfy :::;,; '%1LliciYfY =:01, f,-/r2ol-;,fc, J-,[ot,rr· 

%[,>J- ::::-io-11,--ir, kllo&-lic-&{tw/1,- ~n ¾k ll«wfv ·v·i-z 

j:,[oyl, wtr% 2 

oiozi(:ifl, loti[Y [o [!&% lrrfufs[-,-.s {Icl&lY i~lc-.r -,,--;c~&iz f',fl,~ 2 

ok--6- %t2lo K-l~~W ~bo":7-l.<?- ·-b{g. iMo~!•~ lt1~{~~~1w- K{gf6ff 

¾~~ to¾~• ~~a '3'[z::-~[L:(o fq,ir2ot-tdL~~ (.@.~ II~[Y~Yl\i ~~ 

11, lo ii" ii> lY t2 i½ lo :; i" g- I~ -bl: -td % l!oit '~ -a:: J-§- Io 1,, to to 0
, k> "' =: 1f -:s

p, t, .g. lolc-bl: ¾[L[{,, 'iul•~1 liobo~le. ·t:its-&·u- [ot,.Rl;,i/c w,'z[} 2 

·o !oz fd:0: lioi'r ltn le to fy-w, {Lb o lofo -;J-.f;l 11£ l• t,cjt-i,- l:1-/r~• {g f~~ lie ro 



~AB {!1.~]7'11 537H~.9~ Lli~*ollt 6,5007B2-l -2-tB ~-H-54 J}_::':_:A]';2W,'6] 

'.11 <l O l c •~ A] S'l \'1-oJl 4,50071, ofAJ 0 foJl 95071, -i:-i/l oJI 400, ¾%oil 750, 

op,~]7JoJI 380, 'J-ofolJcj'lf"il 340717I ~cl- ;;;'i!-;:;-"1- Cf;'- '<la'i'a'cc- 0 1 

t~l o]"g ~% 6 1 'iii.9-\1 ..P..~]A]7~0f ~1-tj-. sqqJ ~,:1!¾:i!} rt~- '?.l*TS:¥-g_ 

7>B 0J 0 l] ;t]~"6}-t: l-lJ';'H~.- ;;:)1-o]-§-(rc-use), i'lB~2..~ 0 P6'6]~ ;;:l]-~~A1J]~t+ 

~l1l7)K ~17]Al7l~-/t, :i AJ.i'-i'--t S:.~-:: tj-fAJ~oJ]Al ¥-7]<5}';: % CT]t:]1-lJ~ 

"1 .'::14. v-1~~ 0 -t 1972.Q.} 1996 QJ7s;.721 :-.11 2 -¥-J.-:Al oiJ;.-1~~ ~'9:!¾:i!t q~ 

oB 0J';'_l-t,l-=f-3':%sq_j -~~7]oJl 1:t~ lI'll7]-~- I@!l- zH~J.l';: ~1-~-j/} -c}~ EB 0J'{1 

'ff 7-S:%~~ ~"'~7]~ ~-01W rrTI ~'<}-<5]-~°F 5c]:~ ~A}~~ .;;j]A1"6]v_ 9J.r\·. 

o1u:J1 ~-71¥!-iH';'.17.} ¥-Y} o}L-ji'..]- lf7]oJl qj1J qjAjjlclJ'it?- 7-9~ ~"11 .lli~<•i} 

~of~~- ~r;:-1'5] ~}~"6}.:il 9Jr:}. 

-; ' '11 :,, oft .~/ T _?cc¾ "I "I Qj ~ ~ 7iJ "J Sil 1'l) _o~ 7 I "1 ii:_ "J 7j ;<j o) ~ cj- ',J \')-

~ 2_. .§_ 2'5B ~<91--g./T;t:~-;:, q~ 0 ]-§--o]L-} "B'i!:'¥!- &.~% ~Al~ -"}·i~ 0 l 

l-J; 01 C 7J-;~Fr1-.'.i:~-2] 1-9-- 7J--~-~ 7~~13~ 7}~) rr~ft-oJl _-J.2i"o}oi, ~3.i'i.!i. 

=jl-,'f:%,OJ 1-9-{:- ~c] --li'-'.jt,]-tj-. 61~ -'3-9-- 0]]';: 7]:'7"-4 ~-'2 1~11 :J.i:~5'1-

3}~7,}9-1 <li1'.i 6 ] f/]/} <:i.:.<:>-_~n-.:. 1-.lJ·';'}~A]f;- ~.-li"o}Jl1 '9.7]S:. -s~x, -u7~1-

{;--'f -~ 7-];~)Al~ -~;~ 1\7.}::: 6~ 0l~-:zj2~ }?_.9--~ li:l_~<,-}-7] ~"6}~ 1~<~.:.Yj 

<>ll a.}2-} ,,,_~7j .. ,]] -~-cj3j_O_~ qJ;,;]"6}';:::_ ~6] ~,71:!i_o~ 1.,~t=~]Al~lz]~ :,.l]:J.A] 

7~ ~~-1;-&111-Jl¾ 7] ;tj-?_ ,~~?} ~c}. 

ll!]7]:,'.- ~/l- r,.:>:;:J A]~A-'.jo]]J•-,1;:::, -r;-2)l*;;- 3&-%7-}-%lg A~<'l-, ;,;7cl, ,'fi{+,i.1 

~-<fr~-<2..~ tl~ A]A;:i-'.:', ./.].,,q"6}';:::_ ""5}-1-T3": jacket"Y:f- S1.-E -",!){}-, ?.~?~ oj,% 

~ l:lj 9} y ;,'-j A] 1:l 6-~r y._ -V-t}-r" "YJ~ topiide"9~ 27B ~ ~ {l "'f-¥ 2..~ 0 1 f-0-1 

.,<:] 9.14. ~'{lCl_<?..S.. z}o:'Jl(iacket) .A]~l-2 z]Al~ ~1-<?_.£. -tL1 1. 9) 0 _u-] "~-8-

~1'll9.} B;~6}~ -¥-4~-"4~1 ~fl-1.+ :g}2f.9-~ 0 1 ~cl. ~<5"] W.lf- 7'-~%c,I -7 1 

z] 7-::E-?.-91 \..tL1oJ1 1'"6151-~ f·Zf<)i-6.'l B~"l~s.:~ ~1-~-~ i'li ;:71,1--.s}"C- 73.f-

7} ';Jc.j. 
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vll/1, •11°JA "l"i "'<l"il n:fa}>i Al~, >i"-1, "i'll, 4'7l"l"2s' "1~<>11 n:f 
cfAi q-~ ~~E-] ~~¾Ol 'x]tj-. °llfl "T·d:.%{:- TJJJ-,_9_- 7J--"Y .i1}¢J(pile)o] 

t>HAl 100m Ll .ii}j_i_~-o-j7}Ai t,HAloJ] 7J'5]7l] .:tl~!i.j 6J V.~ ,:..):r,:_ ~c+- rt~ 

~;:: ~1!?.J~~ TS:*.£-J.i 6HAioJ] ~3.CL~Lt 7J-~£ ~1-1J.Q..£ TI}ane~ 

'.V7it+ ~::i:70:11 ~g i-R~ ctjJ.}~ 0 ]1 . .-} {l~tj-cHtension leg)£ -¥-¾ii}:.il S'..l~ 
~.X V. c}. 

"c-}~ tH 0J ~ i?-T3=~" -€.- 't:!t3 ~ <?} 19721..-f- 1996 !?.j ~-,l.i oJ] "'; ~ <5'] '(]_-g"!cj 

o-J 'x}.,z] ?,fy_ %t:Ht+ -¥-1£., '2-t>H EE~ --&--'-J- 0 1-6-A]{L ~JIL ~ bH 0J-c71 T~ 
%g _¥_~~- -~~ S'.,l-~- 3-!o]tj-. 

~tt,.,J, -1¥-7] zl~~11!?.J -&H 0J= -¥-/]ofl rH~ iI-J17H} ~7};z]1J-"'ioJ)r ~~7] 

~%!.cl~(~%-~J;z] t'i ~) d:.Z:!% ~12-i>}C ~~l~'-tl 7.l{JJ•Hi ~i?-'8"}_1,_ :Ur-}. 

f-;,]oJl i:-1]~1 rJl-~l l-lJ-'<l-¾ .1Ja7}<5}~ ~7] ~;tj]oJ]AH---:- ,,.~,,,J¾1l-~ ¾+~-, ~ 

-~9~ ¥cl-~ ~Aj, -"~A,H~-?J2~ ¾..'J-i .¥..°Y-8"}9 :.ili.'.l6}0-J°F ~ ->! g il...TO} 

.TI 91 c}. 'tlcC:I ~J~l<>il ril ~l<>I >i i'c el 4' 7] ~ %1'l<ei oJ1 Aj 9f .;}0] ','l \'l ¥! cj "J'<! 
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-'8 1r-7l A1{1~ f-71~ ~7}~J~6l ~TI-z:l7J-6J1..-} ~73oJl -1-~J-~} ~~~ g &: 
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~ .AJ n-J 71- _,.q :t} Ai ofl Ai ti~ ;; 1 i:l R-) 1 % ~- t}-~ ~ -?;:} _Q.. _.:;_ ~ ·? ~- ~ qj -H-
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,·,1 c<;zf ¥} .2..4-,.-4~ ~ 2 ¥ uf• 'cf ,.,_--1 El- ~01 c' •, P , ~, 7 , , , O, 1 ,c;., '-f 1 '2.: 0 u f· 

_\l_t'jriJ'<'f ~~Ol ~~7]'\:10]£.~, t)~71Jr! fr71-8- ·'3¥2~ .x}J.i11} ~-;-~1 

TI" 11) _g_ qj ~] I;_ 7} '0 · 3} A] ?.J-t:)-. 5Jl) 7 I ~ 9] ~ A,lIT ~ ?_ A~ {f-f.J:- /~1 oJ] Ai ~~ ~ Aj 4 

;,.p:J-g 71~~ rrH ~AH-3:J.2_£ -ft-,&~--~~~, 'Y-A-1£ 7}';AJg .¥:.W"Al:Q 'T 

91-i:- ;;1°1-ct. Fil~1l;-'.-.11} ·7-,1-J~~p~ -'t,,'JoJl l~<5}~-"l~ 71i:L %,CJ:, 1EH9} ~if 

;i:/'j 4 ~ -'2 ( f¼~l, ~ ~l, _,\~ §} ~ ~ AE % ~~ : H]c"tY} -~;;;,Lq ;1-s- _(l_ -=r ~t 2. 

f7l -5?191 :.i,.1,1,C-'o"-:i1J- {h'::!o1 V.t:l.)o] ::ilt'.~~°7Aiol= 1{}-r-l. 

3.1. "1i'lt-',-7) >1J7)P.- Y'i'!-"1 'l),f>i)Al 

(1;'11,=l_-"ti<'.>} 1972P~ 1996 Qj1]Ai)•I) 

1. o] ,:'E'<l~ 4~ :?:)-¥,;]- ~]7]%QJ iiH 0J-Y'°71°l] B-8"}~ y-1~~9} 19722} 

1996 2113"i(Protocol) .AJ-8_611 QJ7-1 !lJl71-E- f-7];;,;J_o_~Ai i5A 0J=Q.] oJ--§--g 1J 

;;1- ~_{::"6}~0-, s,.ca g tiJ-:1-1t>}71 <?P•t~,,_.,~ .2.<;:1*-~p~ l::IJ-½-'4- ~l~.g:- '{Jz:J 

Bl1l1 i-t-sJ]t-}6i°F i>i-}JI, ~17H=a:~ *1~0!1 Lt1"9t 0~~~ uJ~ J:::!ajj,Q- ..v}?i}-'4<;,l 

-;-77·1r:>1l 1:J}EJ-{t T~ 0t ~Ll~ A}~~ <?J:z]o},:il_ 5:il:+. 

0 ] '8"1 i.rj o121 'i'.1- ~:el,,,~-'J g_ ~B1-0' u1Jo1l-C oj]'HJ..?9 1h.L(Precautionary 

approach)DJitj¾. ~'5}ajcl- ~Gj·. :zl-~,q"C- ~-Y--"J~J- 0 l]Ai9] 1f-7]-f9.£ o] ,¥ 

719.J ~.B..~-B- ~.L~-A]f]C 1~]~73:]Cd ~.:~-& 21-'f--3]2£. 7--~~%}°'1°t '{).t:} 

-t: f}-"{ioJlJ-,] 3:j%:r~o]°F 1fc:+~ :'.,:!~- ~]3:~l-1. 

tJ ,tjl 7 i ·~•:!/)-'ii :•II (\Vc1sl.e i\~:,t,'.,:,ment FT,1mework, WA!i) 

(ll./:;;(;20/12) "11 °.-Jc~- 717\,'"c;- ,;j] J]*.i!)- Lj--2-- "d "J ~7)- A1 ,::;( l 'Z}-). 

Dr.:iit guid,,Jin•'~ for the assessment of wa~k~ lJr other matl,•r that may be considered for 

dumping.(]:!% S1 ~d-•l(l'iolocol).'!-1 1:11 2~-4;''·7), LC/:-,G 2012. r\r\1 
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3. CL \'l 1-"J .sc-cJ :c <I 'll ½ ~ ¾ -.-,-::c 7<J .q. ? Jl. ~ 'i'. 78 ° l '-ll e1 "I O l "'"' B 
AH'£- .x1a1-i}.J1. '.:Ur+. 't!';!J-,3:J.Q.£ -1}.!j!-~ oJ 1..-6l g ~l-~-31.2..£ ~¾<S}CEj 

-2.-c f+;,,1] ~ i5-J7}~ ~~g<5}7J ?d~l ¾~~l ~~-8-}0:JoF ~q-. .::z.~ 1;:. 

1996 Protocol.9.J Aj] 21f--~J.i.9.j Zr ~~Z}Q~ -'-J£t!<741 ~ X~~~ :;.)_6_£ 

9- .g ·'ti~~ g !1.. W~9--

.1 lli]7]-!!- ";~j(9j-<J-, 1,-2.], '~-11-';"j) 

.2 Jll] 7]* ~A]~Al.Q} i:l:-i:.l lclJ~ 

.3 ~J%A]~ "i?Ai(Action List) 

.4 f7]~f ~~Jl} -~Aj(f7]AJ ~13:.Z:!) 

.s 'll •J '!I 7 f( {I- ,H 'll ""J "ii 7 f 91- 'll 'll' 7 Hl ~ \'l ) 

.6 "] 7f ~!•J 

.7 A}'d A]~]i!} 2jJ¥-A}3J-· ~°Y ~~1 

.8 f7]~ ~-A] 1;-J !@7} 

4. ,~~~ l:p-7]~} 1996 Protocol.9.J ~l 1,¥.'S"~Oll "'r-~-¥1 f-J]~% {;-~~ .:il 

,4-_;.q~J.i7} .!l¾ -3}-Ad£l~t:.}. 

llfl 7]-1!- 'll·;,c] {J-Af(Waste prevention Audit) 

s. -'f-71 i:H-'11"1-1'-~ 'l/1,-.-,;:: 3'7]B~loJl>i1= qg -'f"J-;s J1"11'f"1°I ~cl 

.1 '/l '8 'i'l llll 71-3- £1 'll 1'11, ~, -'d-cil "l % "Ii ~l 

.2 AJ {}-t-:,j 9~ ,Aj A-j] ~ l~ ~ .if/- IEJ17] ~ ,1,g -'g £1 "C°~ 

.3 O}c.lj.9.J l1J]7]~ {J-5:/lij-A] 7]~.Qj Ej-t::J-Aj :~~ 

3.1. _.>;J-% -"TI ~-61 ~}(product reformulation) 

3.2. ~~ Aj J;J{!-7]~ 

3.3. ~?-~ "r~ 
3.4. -'iJ,i_ '11'1I 
3.5. ,w{l-A1 JJJ11:ll fiTIAJ{}(on-sitc, closed-loop recycling) 
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B. llil 7 I ,P'l- cJ- c' ,;- 11 "-I '¥- 7 I ;c, llil 71 >f 1'! e1 "1 'll-'t! 'l! <:! <iJ ¾ ~ ;;J 'll ~J "1 '1l 
ScoJ] "t"t {JJ;ct;fojo) ~cf. 

· sijAf-§-(rc-usc) 

· E}>'] >lir~(off-site recycling) 

. %~·~~.9.j JI}~~'€! 

· -11- •] ·'il 1t- 'IJ-,,'¾ ¾ 0 I 71 '-1- "1171 
· .l\-AJ, rj71, '11°J('r>II) :>Ht 

9. >fl7].,!- Ji'7],>j;f;c, >ffAf%, >ffir~, 'll'fri'J7Jo]y- ~;;Jo]] '11•1~ 1,>]5']?'] 

~ C: :>1 e1 •J'tl: 0 1 ~>l i;f 7] '-1- "I% 'c! "ii -'i 0 f'r' .;f t}i!] i;f;<] ?,-,<'- :;! _O_.','_ "1 

11 ,Jc;;-01 '1!'<!:t;f'c! 71~"1"1°1 ~c]. 1alo<il"l'11 cf:: :>11<-'i°'<!c"l 0 1%61 

'1-c: '¥-71 rJ:>il"J'lloJI "<"" ~HJ£1'- "]ji[.,<"j~l ~Oil '1!'<!:"1°'1°1 ~t:f. 

10. J>fl71* '1-'a"l c,}"11~ 7]~"f ;,--',l'it'll-i'- llil7l%'¥-7l "111 7.'!'ll:ilf rJ>il 
'r'<!c"l {[,".!lj i=-1;'-"l'll :,J>ll~Z:lo]q. 't!"f lli]7],f.!lj ,;>J 0 1 'lJ~i;];,11 

.,<.;j £i >:] ?.i '.ll: 7] '-1- '11 zt Z:l 7J:i!} ~7:l Oil Pi"J "' ',l •J0 l >J ~"l 711 ,},;J '1 ;,:] 
?tt :_: ~ ~' 7] .:g- ~ Jr-;,,]~ 'Y \1l tj-, 

11. ~7]¥-:;:i} T-'8~.9.1 ~Ac)~ o}cTIA}-O-J-g jl~~}a:]cf ~q. 

· , ML ·!' ,,', "3 111 "1- "s ii-~ 'a 
•~Ac) : %~, :&~, A~~-& ~ ,,_~~~¢:J 

. ~-"d 

· cz]4f'a : %"1, "1-"1--"I -"'J%~"l :ie.l:it 

• ;.~~014 ~-3:J%oJl ~·Zi:ilt .J.~~~~(Biotransformation) 

'\1)%:s]~(Action list) 
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12. t;j§,Al~-& 61~ -~-~o] 1f-7]6l) 1~J~7.]~ ~Ajt,}';::: 7].:+o]tj-. o]-t-

1996 Protocol9.] ? _R.!jl--~o1 ~ 4~7.} :-_i~o] o] 9-] -2..~ I;:!% 71]4f5}aj {; 

.52.ii-}c-j _:i=~ ~JA}~~ 7.]~'5}7]] ~c.}-. 

13. Zl r,tA}"c:'_ Zl's-9.I •]%"'111¾ 7J',l-,s;foj '1]'(]:'()7J-4 •H"J-~7JoJI ul~l:C 

{}71"] ':J•JcoJI c.-4tif61 llfl1HI.of llil7I% 'i'·'a1i'-¾ '?-1!'-.sf~ 71-'i'-~ uf(:I 
t,}~o): ~~4- Action listoJj),-j y_~-8"}~0]: ~} *~.g. ~*7]~Q_..£1--j ~Ad 

o] ~.:iI., 7.]i,.:cAjo]o:j .-\]%~-~o] £le" ¥-~oJl "9-,{,i{.:'"~l-f, T61°l ~-l+(oJL 

l}E-%, 4---&, %7]"4):-~_{I!, ~~%\19]-Y!.'::, ,tr~s=l-C ~i-1-, 1:1]5-_, '-J, -=;z--e-1, 

0 }~, ll1] ~if--, .3.i- q7Jl, l:l}l.-tW, %7]17·!.::.:§}W%, A]~_§f~f%, ~!.::.§}W-%, 

-?i·7]~..£{ll 0 ]9~!?~ #~6-~14 ~ ¥-~~)- Action List';:: ~]7H;- !clJ-;t1~ 7B 

ti"i 11::: 1h'- 0 I cf. 

%, %7<HI .Il.~, ¾~7]¾(Flux consideration) _IE';:: r}~ 71¾% ;~9F-,H': 

r-11 °] Action List7} cj-§-S"J 'T S:lr:+. 

Al-Ol ;;z_,J q_ O] 
o 77 __,__"'-'- '--- '----' 

{!-:c!7Jo]q. c5BOJ:,-1~1;B7J]~ qjlf.-8"}';::: !,:]_{}~ A]~-Of] icf-'jn]q r{f,Aj ~tiJ:~ 

1iBA1]-8-}~~ Ajfi}rijA'j 0): ~-tj-. Action List9] 3i%? l!-]]71·8-g 37}.A-b~ -7-

7l·,>H" 1'117I%:'_ 111171% i'!cl7l'/l 0 l<f '11-"il~ ',-t;foj '\'7l7} 7}°s"<>f'c 
£- ..!-:~l¾l·"i OJ-'---_T·l_i:tj E71r.:l -"-: Olr'l 
--, !<i'-' '-"'"'--'--1>-T ;§:7 JlJ.'--J . 

. 2 -~ 1:l % 1J g_ ~-fi- ti} 7-11..-}.. ,,.~ %1!-% ~ ~2-71 ~ % ~ 0 1 ·tHLZ:: Z! 0 1 <5}~-l 

Itll 7 ] -~- _g~ f 7] 9} t! ic! %~ o.j ~ -~ '{/ fb1= c, ] 7-l Q] au-0 
-~ _Q.. S.. '.\':! B-"fl r:}. 

_jl '5H1-~7J cjA,.J-o]1Z::! f/]~-l ,4W-';i :JJ/].-1]- .A]A-1]"6]7l] o]-¥-oJ/4:]oF -iz!

cf 
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'll "I sHl Jt ;:'l 

16. sJ 0J-',-7]~ "1'1l-i'. Yl'cr"I ll'.R"fct. 

17. -'f- / nJ- {I Cjj "i] "1.R t} 1J .>!_ ;c. 

.1 ¥-Jl--'t:.'} tB7<-J2l ~-i:.l, ~~ W ,,.~~"=; Aj 

.2 ~_\le<]Sj 'il''HJ, 7f:'.I, ct:" "1! 0Jo]%3lf9.I .\'1:71] 

.3 !f~7l %~ Ajfi_-S,~ ~~~9} 7]~ tB 0J:~~oJl ~:,:Bi>}~ %~~~~9}$q 

{!-~ Aj 1§ 7} 

18. -',-7]AJ- ,J'jj,il:>.fc:: sJ 0J~;;J .>!.;;! '1[.,,_7f'/jf,j:oj9.j AJI 16:o: •J 0J-'f-/]AJ

,;jl];;]{E- _!;l_:V_AiQoint Group of Exports on the Scientific Aspects of 

Marine Environmental Protection, GESAMP Reports and studies No. 16 

- Scientific Criteria for the selection of Waste Disposal Sites at Sea.)oJl ;.7 
<jif,sf'.<lc}. -'\'-7JAJ-¾ "11J"f7] '1[61] -'\'-7]'lf 0] ~jc>].S-fc:: •1019.J tJ 0J<:]-.oj 

"=;AJc] ~ ~~iA'j '.UoJcF ~t:}-. ~ti~ ~<'>}a]Ai~ ~l.!i!..~ 'Y 9)-2..4 ?:} 

_E.Qj lj!-~~~g .!i!.%--5}7] -'fl-8"}~ 1t}~.,>.] •~f~J ;:EA}~ {[A]i>}C">:j()F ~q-. ~ 

st ~l- :1:J li:13::" c.h'3--~- ~9--
_1 ;:q~, ~-1~}~:;:q. Alial_"=;Aj, 1.~%3:-'g:;:q. 1.~~,,_j, o]{! 4'-717} J ;i;]~oJ] 

u].:<JC °a~J ~ ~ ¥..~iilC <'>B;l;1°=;-'8 

2 %71%;;~ %2..J~±, T.g., T{J, 4-~~¾/~.lf-'2.r¾QJ -e-:;;:B7}';--'8:;:q. 7:11 

Aj ~ 7]--'-J2E-<::!oJ] u:}~ T.g.9..}¾/'?Jft-9..}%2] {{o] 't!~, ±6.J ~7]Sc} 

?,:,'fE}~l~~ l:IJ-~J:, lE-~ i;B+/-~- A,jc"} 13i14i•sl ~iJ'.-l:IJ-~J::.Jl 4,~5=, ~~-lfl 

.3 %71-'6-E~ ~~Jlt -"~¾-~~-"j pH,~#-, ll~Jlt ~~-sq {i-~{-f'S::, ~~~l 

'l) >J:oi<:!"l clJ-ft'r"<f, ~ 0J'lli19.I- ::i ojcj i)JE!I, 7]<'"~0"1 
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.1 61 ~~ j_'t "i-'- Sl~ll 11 . 

. 2 7.Jief<ILJ ;t.o!, "1'-}f,"Jcsl 

.3 _1,l_~--:z.19} ic{{?_- ~ ~31}~ w 

.4 OJAJ- 'lj.<J i>J"j 

.5 -~~' 0J~, 67.A}.Z~ ~l~/](recruitment) 

.7 ll].,i 7 jo],>_ \'l,;-('l];j])"]c,J;s] 

.8 •11.s' 

.9 -±A}llHF-t:z.]9~ 

.10 ti cs1 \'i l?-ol-31 °1 % .\ll-'ll, •II "1 iii o I :1-, 'il-~r 5'1-, oil '-1 "i ":! tHJ e1 <I 

20. 'f-7]7J-9i 3.7]~ c-1-g.0~ o]--f]oJl,1-i uH-1)_ "'5"8_-0:}t::} . 

. l n]c.j <5]7}-'f-1_ ;;z)~o] o]L-]2-}TI:]_ ~-71% tjj-"'f-~ 0] f7]AJ 011..-t f7]~- 011 

1J:8 ~n QcJ Oil up~-~ -4-- 5:l % ~'B" ¾~%1 7'1 °l= ~q -

.2 oJi'?l-"ic:. 2~1 llll7l,,- 0JLt "1!>11 llll7l*"I +/11 7allloJI 5c,tsf7J '" 

oi1 ll111 "-'rtr.:?}A1 _"(i:j-:tj!;j T 91£~ -~°t(·'5l 71°1= if}~} . 

. 3 T\:!-TI- A1~3j.Q._£ f-71~ T 5:l2L~ oj]"<J· !l-7]%."-S'~ T%~ ~:!-% it

€" -8"1 "'1 o l= "tl- c-j. 

.4 {}A]oJl WJL~} -"]TI~ 7.Jl:I]~ 31}C}8}711 ..8...7'··6}:z.1 ?1-s:.~ L~lf- 3_,-q f-;f 

o}ol= "tlr::}. 

21. ~-7] 7J- %'B'% i!J7}·6}7] -'f16l1J'i';: '.:;%'] Y-~lgj]/]%~1 73?- t:}_g3=:j_g_ 

2 cji.foj 0 ) '1Jq • 
- oj]-"J-:S:1t:- uH"t!, un--;-=-, 1.1H-%L uH\:! -'f-b}"i,r 

. ~'8-;;:J-_{:~7.] 0}\!7.] oJ-¥-
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22. 's"a"i"i'~I "117]%g 4'7l-'f::: ~ 0 1 qcJli7f :,;:,J.,-f::: ,11~ ','7]7} ,J 

*;;lj]oJl %6H~ ¾~oll X¾Slt:- "1!£~ ¾7}A]1']~7}9.j °'l-¥-7} ¾..S..i,}tj-

23. O,ttl%·~:~~ frtH-"8~-¥-C" ~J~(~Z!-,:¥.~):~.x:.'1-QJ WY"].:+. i½t ,~ ¾ 

<'s'(Input Flux):i!.} ~m ~-{l2.j CJ%, 7-1%, -~~3!} ~~~ ~~~lt %i't 

~~ ~ AJ%:i!}~9.j ~To]q. 

24. tl\':H,-1,,~ <">1£1- .SC\'l%o] ~7,1:;<l>il<>il "1~>1 i">l"f7] aJl~oJI ¥-/l~l 

2 llj] 7Hal- cl] 3'. W'i! .','.~ % ,sl oJJ qJ .,-f"i >] ¥- •IH: 7] %'11 '. ½ 0 ] "I oJ '.lJ 

c}. ¾tH~t-$l_oJ] ~~- t½oJl ~~ -9-~t u:}i:Q-Al f/l~ '{]~ ~7}-3J't..! 

I-¾ ufl~c]tj-, o]t:- f-7]£ 't..!~ %1.]%-~:i!t 7]~9.] c.l-e -2-f-loJl 2Jzl 

¾'ll~'il'"1-~ '11'11"1~1 3-7].S'j "'·>1]0]9-. 

25. u:}i'}Ai 1ir·/l frC:l~i:cJ;i'l- f"7]AJ ?-'?-1.QJ -;;-:.i:p~'?J ~:i!t A1~~'?l -R-'?J¾ 

'<'J~2~ AJ-r1]-c9'?.l LI]jil_~ "6}~°F ~rt. f7)7} 7]-e-9.J -~~:i!}~oJ] 9.11} A

'll~,:lc(flu,}~ 'lf.5'-312.ia. ~7f;;f::: ,/2.ia. "1l".!i.J\'! ::i 'J~oJl..<121 'f7I 
~ ~ 7 l-~-} ~ _Q__ i;!_ ,q .li !t! 9-. 

26. ~t,7-y}AJ~~~ ~-9-, f7]~ °Y~QJ ~-7]%~ "S-i'J.2} /]~ ,9-~¾i;J"{_l-Qj 

"I'"~ :,;1121 c:471 'il "i" ::ctrJ-

27. ','-7J7f AJ>]',! ~-'I- 'lit!¾ >]%>1loJI ¾'11~ 1']7]71 ~,11.,-1:::,q:;- -it'll 
<5}7] ~<S"}e:j A]<}--3] \'!ft}- ~Ad% 5:1+:•}~o~ ~q. o]c:-1-~ .TI.i':j~ -'(-;];.,} 

Cl':= Al7l 0 1] U]'5"}~ IJ].ii!_~ 9j~Jg 1B P]7]~ A]71~ {!1j~4- 9)711 511 

~tj-. o]c•~·} if~]7} ~Jr- J:jltg-6~.TI. 1:3]-§-ol 1.,Pf \'£ 01 ~t;i'i_ .!2._~r~"-d' -~ 

%¾~~ -9-{:!tr-9-l~ 1l~ ¥J.fl..7} 9J.c}. 0J2.l~ ,,.~%~<3:j .:il~~ 
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.1 i:i~tJA,!l* A~F~17-11~ 61~ ~ "T·it-011-Ai c."j-,e- T-~-2...£ ft]-fi-6-}~ Al7l 

( oTI oJ1 ~ ff °1 ~~ oJl Ai J:l1 °J .9.__£ _s1;: t:- _l_ \fr l.jl ~ ~ ~) 9-} AJ AJ 7 l lf ¥-] All / l -~ 

.2 •11°,HH!- 01 %'c!% <}7Jlt ,n,:i.•l'l%oJI %&I 'Uc: 7];'1 

.3 ~i.]t,·1 ~-B-·6}j]_ ~H-l¾~o] I-¼~~: A]7] 

28 -2-'tHt 0 l%'a& "lei iL~loJI 91,lc}. ::i ¾oJl>i 
.1 1r.~~l(matrix)2l 6J !:-ll(typc of matrix) 

.2 _Q_ '-a %..9.] "fg 1:lj (form of contaminant); 

.3 1-~ ~ .9.1 -lt-- Hl] (contaminant partitioning) 

.4 7:l)(system).°~ %~~ ~ "'J--r~(~1, $--~, -n-~f, -1-%¥) 

.5 71191 *~1-:§:]tif~ AJ"[~ 

.6 •Hl7Jel'4 o].;,. c;J.s:. 

29. ~::sl]q;J-a-Jr@?}T°'." a~ 0Joj1~ ~"J-~l~..-.Q..~¥-E1 01]-',}S:~';: -~:i1}.9-I \.§.B..~ ,1j 

"'i- ~ ca ~J7} ti(lmpaci. Hypothesis) g S>:}"6}oj 0): ~t::}. 01-t:- ~ '{}1'! 7.1 

~i!J-~t~ ~l,o"-"6}7-]1..-} 71°¥-6}';: 7l~o] S:~~ .:E.9!- ~'ai-{Al 1]-;r¾. ::s~11,p,} 

Ab'l-~::- ti.J-\!-~ :Vj"6}6:jol "6]-o-j, _Q.~%g_ ~,j_O_i;_ l}'iJA]!lA] ~';: 7]:,;-?, 

'j'ti,]·"io) ~cj. 

30. ¥-/1~7};:· It1]7]-~- ~ ;,j, ;~-ll~B ~7] 7JE-1 ~{1, -!-~t:;r]- -'il~B -'-1~ 8J-rl~ 
0l] tl-t~ ;~_Q_~ -'3-"?)<5}.-:il ~Zl-Z:! 7J, A,!j{};z}f~, :i!l1~"''9:i4 ·ct·C- tt~-7-j -8Jl9-J 
o> 6]"'-"' ,l]--B-). ,,;).:-:-l:-:--lol o-Jt;-l:_Q_ ..::::z.;,:1~1,-..101- "6).r_::1 
--=-,i o ~11 , u o 7 '--' O O ~ 11 0 "'1 ~ '- r-
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°il 0J½t it'll5'1"1°) ~4- 0]ci~ ';Jl~{'. 'lHI- i'FJ-34 ¥17a"il ¾i:JI~ q, 
°ll¾ .:!c.cJISf;,c. ':)lg S1i'j.-faJ 0l ~q %"1"1 ~7aoJI i:JI~ \'175, 'lli'l-<:PJ-

61] i:JI~ ~l°ll, •1°J,f-l'! 7)7-] .-f"], i:J~ 11-'ll"i •1°J oJ%i'l--1'l %0] -f'B 
?;iolc}. 

32. 'lJ-<J;f-lJ?. ,;-.,i.-11=,~::: "i-"I, ;,JJ"J-';I °il~J("il, -'/--fH,· ~,l), \'lc;J-Sfl"I 

(oJI, c:>'1c, 0J,i\-(nu,sery) !Ei'= J,f,i\-(feeding)AJ-±c), --'icJ :Sl("il, '~%, .ol-'1-"l 

,;\! %?1 "I '1! 7a), .ol % '!l F11 ~ A-N "1 AJ o<J-Aj ':J-<J% ii 'r !a. "1 c1 Sfaj o) -~ 

ct. "E ~ •l 0J"1 cf'" 1)-,'j <lj Af%, "'; "1 'll, •J-•l, -ll-'1-"l 0 J %, '; 'lHl-{l 
01'-+ 7fc>].•l"I, -d%"i'll •l 0J 0J%%% £'1J.-faj, S1aj.-fajo) 'l:h:f. 

33. ;pJ- 'il -ls-#"1"1. Jf"J- .!/-SH~ >1]7]%£ q 0J~ ::)-c]:aj, :o:J-"1-"i, 1%"1 
c& 0J-g- :;}~ ~~ V9-. °JOJ/l-~..g. 0 1~-e- 5'.¥ \l}~W Y-C:- \:rt9-. J:I]~ 

Jf"J- t''ll"i o] "1 }'_ ~'1 'll ':j 'if7f-ll_ o] r} 5' "ii '1).-f;,.j -j'. ti- 'li •J -\i- 5'~ 

7f'o-~ --']t.f?1.2.~ 0J-"1-W <rr filcf. ::ie]E.!a. 7cr;,]Eo!a.::J.,l.g. 7f,\j"i] 

:aj>,j \1~1"1"1°! "f-" oJl"i'ii {i~;,f::: £]%~ ~lc] 0HJ-g .-faj 0l "f"' 

-',- 7] 31-'li A -',- 7] ')} i'l-cl r~ "I 91 "l 'll >j g {l .I' . .-11= "r'll :i!f ~ 111 "1 "1 °! ~ 
q 

34. ~~7lo1l u+~~ uj]-"J~j!_H":' ~~J~~ 1'7'6]7-l, .:il}~, AJ~-%~-, T{l~ t~~ 

a]-§-91 {'!i!o]]J-j 7]'i;"]ojo) il]q. oj]--))-£]::: .a~+"l 'l)~~ jjz,o] 7]',,'£] 

oj 0) il]q. 21 'lJ•J.g. ':}1,'-.-}71 ll"J.ol- !i]oJ 0l -'f-/]AJ 7c}A]J]"il sll"1" 

\'1~-oil '1l"f"l "l{l-aJ "l"l71 \d71I 'iJr:f. "11~"1~ 1t"l-"1 1l>1~ 7]..t:e

,, oJ 9 "~ "'l! "ii" ::i °il "cf O I "ii AJ-"J ~ ,q.; '1 'l! "f::: ,11 -'!! 'r 31 '11 "a !i!. 0 I c}. 

35. 'r'lMJ 2. %cF1 'l! .o]-o:j-"] 1'!7aW'-\'! ojyr} '~¾ 'lJ~,}:tj- -'161?.] 1']7,loJI 

'roJo] ~''t ::irjt.f 'll-ll°il~Jco] ¾'161I "1~ '510]','! cfg Jl'11ia2. "1c1 

.-joj o) ~'*· 
.1 ~"'r, i3~A-j ~~~- $~ A~%~~l-Jl2~ %aj ~i'g=o] ~-A]~_Q_~ %~~ ¾ 

7}~ ~!7}<5"}jl_ o]oJl ~H:!,¥1 ~ifl:¾ ~7}W. 
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.2 ',';,I ...-el 0 I .;:';.<l"J~I "i"l"l ~•Jc ~"1!-"I 7J"1£"1 7J~ ,.:,~671 

•H 0J ~ 7a 01 LJ- ~1:,1?1 7J oi1 "i "I 0c ~1 ~£'-!- ~t':l •J~ "i "I::: "asc.;:; 
1lj7f,;-fojo) fief. 

36. l'l"i-"1°171'-I ~ "l~l"1 'i'"7l"i'll'l! 7,J?-, ':l"J'711!./'. 0le1tl "1'll"1I af 
~ ¥3:)1£.3!+~ jlo1<5}9°F ~t:f. =I:.~ :J_ A1Q;J~] t:},f'~ 7]~ Ef.T":° lll~~ 

;f\]71%-¥-/] .Af~~p~ JJ~fl-~"8-~- y_~-S"}-C- 1.'2:- -6-_9._3"}c+. 

37. z.J- ~-Ht" UJ- 0J-_Q_j *~{:'_- ~7-.H:PJ- .<N~-5=., ~~731:11, ;;~5J1"'J(A}.:il :_V=_~), 

7c)Al]-"Jj!} tiJ=:f- ol-§-9-] 1:1B.:i:l] %¾ Jl~-j"6}c.j tl]JII i!d7}6}e-JoF ~ct. 0Jc7'(}

.,:g1}~ ~3"}~ All'<l-'e ij~lclJ~9-] ]IJ!p;::~g :jA,l5}7]oj] ~AJ~ 78Q7} 'iil 

t:- ?,,1-2.~ ¥1-15']\9_ 0 ] ~Hf 1·3J-'{r.g. ~7 °VJ- ~£?} T ~7]] ~cl ;[_~ 

1:l]iil.~17} ~,z}:1} ~-/]~~- 1c1J'<lo] W {1~£]1",:! 4"1l"1;}~ ~if~-!-,:- itl. 

cf. 

38. zt .:ilg7}-1=- _-J_ 7,4-F_Q_..£Ai 1f-7]~7}~ w-g-t!- 31,;,_1,x1 il-¥-'!1- 3!<;,l.-<1 °1-¥

-f;- ~~"3"15::~ 11~'51-~°F ~9-. 

39. -~"'17} ~£..~ 7cl-9-oJ]~ 7t{;!°1) 7]~-'i:! 1[:ilt(effects)2} "'1"r(parameters) 

~ ~.AJ- ~ ~-~/4-q_jf;- 0~·6}~ 7}AJ ]'tj!}~o]_i!_ li]-§--.f[J!}~~ taJ'ij_0_£ 

-4-""i;x)-gE. 7:1:c=-o-} ,,_ 01 71 t.h-1-,. '---'- ..,__ ,,. ""'l---, , - T .v. '-- 1-

40. {}Al-C t,1}:~ziol -'g's--,~~~O:JJ;!--~}Al-.S:lt::-A] _:_i~]:i1_ t,;;p~- ~-J,q'6]_11. 

~-71?}~ ,j78i>}-C ~-7soJ]A] -Y'fl~ 7}-78°1 {t-£- =:.!<tlAl ~E tP..l:ilt- ~_l7J 

~~¾&<l~•I~¾~~~~~~~=~~~~¾~: yoJ~ 

11. °dtiJ7},,.,).2 7B_;:r.J-~-"1(field monitoring)~ ?;g~<S}t 71-t!-~- -f"j"t}t}. {! 

~~.£:-1~-,Q.- 'T%~~9-j 1t!~7} oj]AJ-'f:! ~ 9-Ji..~ol]Ai oJ-¥-O\A]-2 9)3·--'-A] 
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~<j'S}7] !/J'Slcj 'r'1J5']o] 0 ) 'i:!ccJ-. qg "111-"il rj'Sfcj •H 0J 0 J 'r'Sfcj;,j 
o e 'i:!c cJ-. 

. 1 'll~J7}·@"1],7 o]'l'! 7J-6"~ 7}"'lo] .x.½'1'.llc::7}? 

.2 °]t~~ 7}~% ~¾t.}~Ll] <>ilfi ~7cl(~lolj, AJ-~, 1t]..S:., Ajc,]_g_-,z-)o) ~ 

.a. 'i:!c7P 

.3 :zf.ll.c:: c,i,,.,iJ '\'f"1'1:i1 •H-'4~1oJoe o-ftc7f? 

42. 'r¾'il"'JE] 7]s"(-','7JoJ{!)3'c{!"1 "i'lJ'a 4!'-'j cj.\'c:: -'f-/]-\'-1J-j<>I] o]o] 

_¥.V}~~ '.?J.tj-~ ?,}g_ '?J~1-0_£ ~-P~-¥lc-}-. Jcj~ ±."{i~.9.j 1..jp:jo] °a 

•J-7f-@ "1 't'-61 §] :a "1710-I /] Oil 4"1 -"J il'f \'l 4'7f.aj 'd '1J .!.!.7f ~ % -ie! "a g 

cll<'17] 'll•~l "17f'ir's""il 91-,,fcj il.'r..!LJ. 

43. ~7} i::J--:C~~ ~A] :rr5..-=z.'i11-2.] 117-ll.Q.J- "T°-78°11 ~~ ~T7l]~- AJ.!,!_ ~ 0 ]% 

Slcjo) 'l!cc} ";'jj;'. '¥- 7f:<J "!IE!l.s:.J-7 "il-'8"':l'if:s]S,'ilf ::i Bf'l}o<]Qj_Q.<;_ 

4~ 'T %le+. 

44. "; "a .,o, '~ °""l "14 'll oJ>'l "1 "1.;c"l "'i "ii r!l ~ ':l oJ ~r!l "l .;c* ""d .-1 
x's- -;1,11eJoJoe ~ftj-. "14c:: *:d'ilf >]'(}',!<; 'lli/'l91 i'!·~g -,;o-fcj "ii 

.:zJ~ -i-Z! Tf_2...9.J \!!§} ~.<?1~ ,~~<'.>}Al ?,J-.s:.-~ 7,J-A]t ~7-11£16701= ~tj-. 

'9'-:sfjc- 'll'lf:<191 "-J.ljCoJJ>i "1o]cf~ \'!"1-"1 i]-YoJJ '\'f'i:!c 'jj.!i!.;. ,]J'i,'-~f-'c 

~ ~~ 0 1 1±7ll~l6i 0 l= ~-c+. ~~1 6 ]t!~~- ~78(-tl:-~)f- tg7}-1±(Null 

hypothesis). s-, -H·-'-"• _,>.a '.?1:::- itJ.~;} :0-AP;;~:;i;l @-g-:- 7~ '.?19--C-oil -2r]'8"] 

711 -'i!tj-

45. zj-A]-2.j 1!.i!t-(:i:Et {l-,H ~T)~ -171~.2...~ ~~i!} ?7]Al]i'·% ~iil61 {l 

Al,j oj of 1"ftj-, 

.1 fMAJ{r-~]E.£ .. Li@ g 9-Adt.};,,-]4 ~-li-3"}71 ~l~l-oi 

.2 517 I" -'i" 11 o-171 cJ 9' ::: ~I etc '"I 7 I ~1 '"' "1 

.3 -'f-;.,J1J-,;- >l'll'°1'"171'-I "il<ll~f7J '/l~f"l 

.4 f71Ill]?l~ -~7} 71tr°¾ .'.j=-AJ-8"}7] -'?j"5}~ 
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46. Sj7} '1)->,J :,,l~j c'. _5'{'

? o]J ~! '-II i'j ',! y '.,/ cf 

~ OJ .i.!J7}7} 

5l /]91 ,+>i 

9l- _h_ -~ jl ~;. 1-_a_ -r ,q -6J- 0 1 ~-~ -'fl <{1 

~ _;,--j ..Q.. .-'.-1 * ,<.--l o ~ 7 1'--o c-;). p)-.::::1.. .... 1_ 
~'---'-'--f 2..l:L-'J--L · L t...Ut 'l'-l_ 

1Jii_/_~:i!} %tB7} cfj~&}Scj.TI o]~o] ¾Jr~]7} ~T ~1~~ ·6)-ti.Jof= 1}C}. _2. 

::: '!le•]-,] ~I 7};:: cJ-%"1 7fK!ej. 'l! l;i_ ;'; :I'.~ '8"}"1 o] ~y 
.1 ¥-/]~ *~9~ 
.2 ~-71~-}-~~ ~1-*1 

.3 f"7]UJ'\tl 

~ ['17 Ol: .::J. Q] a17,o,,7..! 

.4 {l--"1~1- .!i!...:ilQ]-TA}"5J-

47. f717} clJ-~_9_£ 1J;'j£j~ f7]ii ~-:•:Jt.}-C ~/]-C A]~~oj] 1;l-hf~l°7°F 

~fcf. fi:,,AJ 0J--".s'.t: -"l';'-l"il cjj:12.J -,l.sc~f %617]"171 t,17fJJ]- 7joJ]"l •1 

§-s:~CJ-ioF <fl-tj-~ ?;:!o]t~-- ~7l~ ~1'fW rr~, f7)AJ- -i!?:11 4]u1]Al~ ~A1 

~-i!-9.J %?t &}"5:]- 13.'J J.~%.;-1-t1_- 0l] tj]~!- Vl~oJ] r1]~- '"§6J o1]~ 0l <5]7}\f~ 

011 9-] 1,}()_I '{~o)-~ 6-J;tjof' t}-c}. 

48. Tf~]7l-½:l_~ ~;.;jl, A)-~, 1.J.]¢:j 61ZJ~1i:}- o}t..lr'-} 7]~~ 7}~J.j ~ _":i:1_~°5]

~ ~-B-~- 4" 'Ut: ~-7a ~ftl-~l 01-s1-~ t!,a~ 7)-'o~ ~ ~~~I- ~ 'T 91 
!,=~'- .:<i]~} TI"~j '.~- A]t.]'5]C-r~] ~MJ°F ~-r-l-. 

49. <'17}~ 1j:11-~-2...?_ :U-Al ~:'42} 7JAl :U:£_-J.~21 ~~-1 ~ jl_L~lz.~n.i -~~ 

;;.,1"iol= ~t:t. B"A]'@Jl}-9.f {]A}.}-:-~~ lL.£.:PJjo] ;~]J,,s:• o-Jo): <5]-;::-.,.i, 4-

--~Js:10101 '6·}-t·.A1, S':.-t: ¾.E..;.,.=_]°1°1= l>~~;;i;] 011 ¥!-°9"! ft1t!Q] ,!-.~ ~ ~]-,S""5"}r:rj 

<''i7}~ /~]d.,~, 1°-~~ g::.~=- 4]j- ~-t;!--0,l f}'i5}acj 1~Dil ~7J'I! '@i)(informed 

decision)~ 7}-t-'--<S};J] tl_c]-_ 

---------- - _, __ 
.l) ·'LC.2,'Circ. ?.6.'5 Annex ~H Fchra1iary Hl!--16. LC 1r1i2:?I c;j tJ:,f "JA~: ~l-"l~(-'-1 LC 1!17'.;s· <I] 

18'~ L,{f)',~YIC>111~Jq:"1 L!. 1 Kl'-'l]J,i "'2'i-l.!',';) rrJ 7)-Jtll<11-t- LC.G208! {:1_E]<J_0 ,,'_ ,H 1-'J?i)-'fl,rf. ·1-t! 

{J- Cl] ~II ~-d .lj'- ·,] 0 1:)-i _-rf"j 'fJ ,. '-'l W- 'Y ';J '2 tr0ce umtumi11uub'" "-;·1 fa' i:)- ·, • ';'- ill ,s]- Iii 1,'I 1,] ~ 0 rapidly 

n°nderered h8rrnle(s·· .>·f ·· ~- '!-! ~ ir" 9.I ~µcciul crm.:•· '.' :.'- "1] '::; 11 ii'] 'f Cl] ..;] 61 "', l 6] ell u1l ¥ {_,'. -;; "j 

!" i;-f.11 a;' -jsj of-;_,-j 1-1, 
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-

1.1. ~~.g.. <!}T, -0-J-~}4 i.B~H 'T.£oJlJ.i ts.J-~J g iJ--71"6}.iL tsJ-~A]~ ~ 7~~'6} 

7] ~1-s}oj -',!y~o]cj-. o]cl'1- -',!y~'1.) ~%.Q._s!_ ,i]7J'<l %"1"1 qj','-{1-

-~ tH 0JoJ] f7]£.JY:- ~~-to!] frtt:f-. {!Ail7l1 ¾11% ½"er¾ 1:li-¥-~~ 3 ~ 

~~~4~~ti4~"1~~ti'<1~"1•~~~ :ic1c+eti•~~,,._ 
~ '1.!<l ~1-%<>11 "-1"1"1 .2.'ll"l"1 '.U"l"i "rJl. ~7<1"1 7J-,il ac•J- 0 1 °ioc 

"1"1-:C', ~ ,sJ 0J<>I] -'f-7]'5/tc 7<14'- ''Hi-'<! '/Jil/f '.UcJ-. 

1.2. ,iu~o, 1972';'19~ 'i],J]c1joJ]A1, 'ii"}~{'. e-ll. %.!-& :i ";"a •111'-oJL 

"1]11%"1"1~ 'i!e1 'i'l,?1~ y :ug ~ '1}-6jSf5:lcf. 1986\'l :,J]lOzf cJ1-f"'t 

-'t"~t "-¥-4:f-Ai~ ¾Ad%<! f7loJl -3j-§-~H:::- -<]{]Ai"-C {~fa~'{} 

LDC.23(101);:, >H"i'515:/c+. ;,,]{l"'i<=- ;?-ll_7l'>f"1 7J'!l,~ •J 0J,'7].ej ~~ 

'2 "J 01'1Pl 'sl sl % ¥e'1J '5] ;] ~I -,.1"1 ? 7] "1.Q.-". 7,J .£ <>I 7] .s'. ~ .ej "15:l cf. 

1.3. e'-J:::-"'1 ~7f>1l>1I (DMAF)~ e-ll.¾"1 'tl:e1-li'- 0 r.eJ '1!"1'1'll"l;s ~H:l 
.l'.1'1-"1 :<H]>jo]cj-. o]~ "1]7],¼ l\171"1]>1]-".-l/-Ei %.Sc-,! ;, 0 ]uj 1]-1'-"1~1 

Aj--5Jg Aj]l,]~ J;!.Q..ii:.. tr"{J %~o] ~ 0Joi] f-7]~7~ 9)-Czl(_t~ ~~7.l) 

~ 5:z:_lg -~1J6}~t:1] l!l.fL~ J.-Jl~~ Jlt4-~ '<fr.SA] _¥.~3}Jl 5:J.7.H--:- ?J-

2.1. ~¢:J%~r zi~ T%"6}~4 :7~t1:-~ "TA~~~g AJ7lC" ¾-~ 8]-$-1oJl~ 9 

t~7}7.] ~-::H7} 914-. 0 ]~t tj-g g _¥..W~t:f-. 

. 1 7]-M- {t:,{4 (Capital dredging) 

15'J-~~% -$1·6}9 7]~ 4'-.£1.+ ·5J-'i!-g ~f1}-A] 7l.:i2 'T"{J¾ c:7 5)711 "6}71 -'ti 

"6}e:j; AB:~ S:- ~ ~-!ii- ~J-1U-=r-~ % AB~ 01 7B ~%} 7] ~l "6}o:j; .:J. i:'~ j2 -tt'tt}~ 

~ -2f~Hl- ~]"6}o:j. oJl) ii}-o]E:., ?J]o]~, ~"r *~' ~1-~, 7]~ol] -11--~iJ-~ 
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*~-9~ ~l 7-j, A~ -{"-~ (aggregate extraction) g -'?h"l ~(overburden)-~ 

;;.-J17-l ~ -'?H>} 1:c_~g .iit~ % . 

. 2 -fl-A] ~AJ 

4-.£, {lldfAI, ~~-b'-At7} AjJ1] -rt.£ ~}.£dg %A]<S}£~ <SH::

.3 ~~ ~·{J 

2.2. *~-4 ~~t1_- 1:1J·'?}9~ ¾~-~ ~7}~ A]~-8°}7] ~o1] "¾-AJcj -¥l..8...-rtl-7} ?" 

<St~ -1l_~o] {i·6~~•] 6F -~rcr. -f¾ %i/"¥d7l-6))Ai ~1¥-oJl cH~- ~%7] 6~ 

"J-«l- 6 ] fil~ ?,!,Q.±;!.. ¥J:\{g:!fl 7cl'9-- 0 H·l ~-f!:"-£ *- L1 3&-~5tj"91- ?]~oJ]A-] 

J.1. AJ€"W ~.q-z-21 ~-'2-1·4 ~-"J3IJ7t-c -~-.Aa ~~ °d!5J i.g11-~~ ~1J"6f-71 

-'f-1"61-61 y}_c_.>-] ~-.R<S]-.u §J~l P_J "~%~1l g 'r'liij-o-j ~.£..i.}rt. 71-~~2-

£ 2.-rs:Jc %el"';-'8-t'. %11~ -~~, '?.]Aj-3.7) ~.±., .J..~~-~s21 u16" 0]Ll 

3.2. ~-~j}--8:- 0 }cJ1oJl /]iftl- -Z:Zi-'6" 11~~ 1?!~A]7l~ ia~.q-3.3-!j!-Ei 3.9J?t:;z] 

oJl"'i _n_-,1-s:~;::::: ~A..:i~ ~~Tf~,9-.s:'...-~El ~~1~ 4- s:Jrt . 

.] tt"11%o] 7]~21 ~TC.j$ .£..~o] ~9}--'fI ·2-f~_o _ _;:_4-Fl ~e~ ~~~ :;if 

011-'-i ¾~ 5'] -t: ::;:;l ,¥- c~ 1Hf O l ..9. ~ s:J 0, '.VJ-l \?lC} j]_ ~, ~ ~ "T- '.Ur 
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-[9-

th~ -~--6-p? t-olz:~{~~x~ lobl}:'. k-¾-li:!: {.g¾-% -WR- lfo:t°g_~gc:--t'i~ ~l¥"ln 
/lo-t°LP· .QR, fir*~Y .foll¥ I!_·t2r i-~-"f.t [lofv-::Z 11!:fv~ lo~¾ ?,,,/t,;,lt.:"§r ·s·£ 

·to~ 
Joe,j_.[Y/? a !<-[Y¾fY il>olll ~ -i'Hcfr- e,l~i-Lc' lioE'f&l<:({s)¾fY to'i' 
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8.2. -'f-7IA.J--"-l "f~~?;j :;<{l ::'. ','c7]{!~!-1oJI 0 101 .l'.W"i<>l '.U:::: '5/oc..s'. 7f 

~-,14 
01,1~ ~,3:,,'{).ej A}OJ'o] qj-&J7f'lJ·3- 'r'lJS-}7]oJ] ',ri'',LS-f\'l "5j7f';J-C,:C;'_ 

4'7f-3j '11 11 !i'.;; "17161-'l-i<- ;:! '11 il"f 7] ~I "ii Jl. 'r~ 'r' '.U cj-. 

8.3. <:g~J: 7H,;]_,':'_ A}~ .£.l..-JE.7139.l c2":(tg 0 ]~t::}. 38:~ ~£.-~1.'ic!J,':'_ ~.::§- -¥1 

7d "i \'l ~ 7 f "ii °: '6 l'l -$-1 '-11 "ii J,• s-f :::: A] i,- ~ 's) ii"f £ -"i- ,;i ;,JI !aj oj 6 f ~cf . 
.2..YtlieJ ~~~:lrij i .,g71]<5]-~L~]-:= qg~} {i,°_ ~-t'.- 0 1 i;~lg-~oJ°F ~t:} . 

. 1 ~~J7l-1l.S:.-¥-E7 °1U~~1 ~;,:a 71-'o~ 7}_,,J 0 1 s::.½~ -y '.tJ~-::7r? 

.2 01~ 7}~-~- {]Z<5}7] $16}9,,,H::- O,uJ~l {}~(%~, 7J~, ~1_5:_7~, 

-'B'oil'r AJ.'r_)<>l .fl-,'-51~c7f? 

.3 Af_il_;'° 0 1%'71I -\'fcl"l:il •1'451"1°! iif::C7f? 

84 "171 ~t~~ 5'.YE1'll n,a.=i..,Jsal 'lllll21 'r''lloJI 1'!~ -\'f'1 'il'f 'lJ_i;_ 

~ .TI.01·st~°F ~l-tj-. 3.:!-::;-i':'. T 7J-,;zl %1..Q..£ i--Fr°1~- ~~ '.V_i:::}. aJV·J 

'::I ~J'i'i tJ !if =i. Bf'l):-21 •I "I 
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8.5. -ft:.';',0_ ctgg_J T' 7}Al ,qtJ--~- 7,4AJ<5}S.~ ~Al~~o): ~9 . 

. 1 q,J~ftllo..J r;Q-$-17} erJI~~ ~-$lQ:J q~7}? 

.2 ojJ.'g ci'lJ 0,J'lj,'l 9J1/- SJ"ioJl"i"i ';'l.oj 0~ '/J'/]7} ojJ.,,,,i iJY oJcJl'cl 
7}' 

?~JisH ~~-~- ~.§lf'~ oj]-AJ- -=g-Z} -ITY.7\- ~:i!}~A] t'J:s=.~ oj]-'J- ~-OJt! 

Y-$1 A} 1-/J-6l]Al A].-t'-Z.1--49£ 't!'t!9.l ';14;- 3&~g 1i1~1~o-~;.7 tH'f:r 

-'f:!C} . .'.f-1t:l_,>;sfl ~~,'.: ;~~,'(--~}~ .'t}-li-~ zj{j ":atrJ7':1 !i'.j~-oJ]A] i)~1-+ 

_!cc: ~"3J:9] ~-~"1] 3E:--~ -1]_lil_~ ~1~<5]-';:- ¥l-~~ -§;J ~ ·<tJ-__Q_s_.,1,7 3Hlfs=J 

1:+. r~]7H ~-A} -t:! if::1~11 ~ ':j?}~--YAJ:;:!§}~ 7J½~ 4-: ~q - 011 ,i 

71,;-}oj.<]'c} 7}';,%]cj . 

. 1 -~ 7J 5'.1il'ii:cJ ~£::7.'€l¾ 4"1jf;j-7]L-} "5,ttA]7]7] -?1<5}0:j, 

. 2 717};;- ',•,l%];<1,+ ~cfc%}7] .$j%}oj, 

~~ ~~%0~ tfl 0J-¥-/] f-1_J.l~- 1§7}<5},t ~-7-j~ ~]ic!A]7]7] .Q-lii)-L9. 

1.1. 'i:!t;J.-~<:>f 19729} ~lt;:11]<1} 1972~ 1996 Qj:>:,:J,,i,]~~ -41 1 11--4,~.;.721 ¾t~;.d, 

-¥-71 A]1J.%11.~~ i5H~J' f7loJ] t:H"!l- ~] ✓]-~- i7\-A]-tJAlo]t:.}. o]-C itj]/]*A 

~7 . .5'1 ¥ ~ "6"fl 0J-~7l .TI..?"]~-:,]~~ lfj 7]-.x] ~"Guidelines for the Assessment 

ot Wastes Qr Other Matter that may be Considered for Dumping''C~-Qj 

SJ Draft \Va'.,tc l\c,::;c::;::;mcnL G1iirl:inc0 for the Lrmdrin Cunn""'nti0n 1q72 ;-111d fur· Anne.:: ~ to 

Thi: 19\Xl l'rntocol to the London ConvcI1t.iun L072 Conc~rnmg JJ11m11in1; of Inert, l1101·ga11ic 

Geo!og1cal J\fatmal I .(f;r_; ~O, 12 ANJ 
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1f LC(19))<>11 -2-7]~ :;! 0 1'1 -,f-!J--"a, l/-7le<l'l!%ol ';'c7I 81%51~(81%5:]:sl 
i'J-t) ~Z::l ~- -it!-~t,sl-~ 11.:41 ~ ~ ::z.l .~ ,q ~ ~l if i.l-C' -?;! o] tj-. 

2.1 .!\'-71<>11 qjtf c11'11 "J-'1!¾ 'lJ7fs-ft "';I ,bil<>il.,_i~ cJ-%-"l"J:S 3'.~s-f 
oj '1 "1 S-foj °F ~c]-. 

. 1 A~ ,•~Hi-~~~ "!-* 

.2 ~~~ ¥-~~ ~'--.Aj 

.3 A,lj,'.j-~~:;>~ ~"ct-

3.1. ¾~A,:), E7] ::z.]~.%~~ f-7]liH=- 7d1-- -t11-~¥!-~~l-~olj qj~ ¾-~~'?l 

zJ "-7f -"] <] !i] 'lj-g- g ;,JI A]<>foj 0f ~cj-

.1 ~]71-"£- ;~~:u-:i!t l:lJ-Al 

.2 oj-§-i'f ,Jol-§-

.3 ~B~-¥1-

. 4 -2,-'2} z.l ~

.5 ~~L~7i 

3.2. ~-!J-"a lf/] "1'1% '/-71t ~Jf 0J~ 0 1 "1'1./1 7J 0 ]y- ~7,l<>II '/-"a-~ ~I 
~g 3::t>l5}A] ~?ii.+ DlTI~~izl 1:1]-§--o] W,-"~<5}::z.] ?.J~ ~-9--7} o}y1;1:! 

CJ. "171~ s1"'<>1"1°e t)i:f. 

4.1. C~/;}¥11~ A_J~~ ~F.Jl ~?l.Jl 'CJiAJ*~_o] A]~-3:j 7]~ 0Li1 ~~t!-~ 

<>11,.i ~~"<1°1"};:o i=-7171 >Hl"l 711""1°1°e ~c+. 0 leH} 71~,,_i"'-'I
F--l, ~ ~Q~ ~~-~ ,'j(,,,~-E-oJl .?~~} ¾~(material)s?-~-f:l e>i~- k:!~(elcmcnt) 
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l-} l,-,1(substances)£1 i'!-'i"(uptake){<- .'lc'l)- "t}uj)."i ':j'lJ'o] \'<7] l'!cl"'l 

'=i""doll .9l~ -J;loj •_~ ~c~~l°1°1= ~-rt. n:}C{"Ai ~~~"6"J:~7}~ t=l--J<11l

{};' ,}~J 0 11 i:Jl'il"i~l ""1']'"1711 ¥le.] 

.1 7]~ 

2 ,U._g. E _,\,1 
· -d -~ --i o 

5.1. iSfi 0JnJ]kj ~~Aj 1r-7] :z.]7.il_%~~ "'r-§-<5}~ !r-/]-{}9~ ~~~ -;'-1_:Z.J-8:- off 

~ ¾Jl.ii}c} 

s.2. f,1J::o:J <-7--1oJl ~.fl~ 11.!i!.~ 

.1 %Jl;-i:1~~ %~l. ~~r ~ ,w*~-J.JA *11-1;s--!_)~ *c1~-1a 

.2 f7]AJ r.jjAJ-i>fi~S?.J -t-oJ:z.], J.~%'=;-'g:il} r.L: %jjoJ:o]-§

.3 ::a ~]-3i '51 71 c~~ sp-J-Ad 

53 .!,' ,p)l ,,,j ~~H:: •1~.!J"<J.!il.{l {lli"7} 'fi{l~(GESAMP) .!.3.:il>j 16..:. 

ol] 7]~.s::~~ 91-c}. 2t~1171-g {!~"o]-;;]~-loll rHJJt,Jl°7oJ] rHi!l_- 6fi(J~-~ '=;AJ 

A}_tt£j 7}-§-Ajoj ~4-~o]tj-. o]~itl .:-:j~-~ ~~g_ !li5]-o:JAi~~ ~lii9J 

T 11_i;i_q ;~}Ji..0] ¥~~% ifi-9--7] -1,JB}61 1?.l-5..A] ~~~A}~ ~/,l"o}o:joj: 

~eq. '/1 .. R te .<]Rt:· 

.1 :z.]~, AlT ~}'5:j-~ ~ :Z.]-~-~ "j, A)J¥ ?,:-_-"j.ii!- -';!J ~1--~, 0 ] <l f717} :i 

71 ':>, oJ] u] ?;] := ~ <5J:% .1:. ~B}~ t.fi Aj '=; -"j 

.2 * ,1]-C.<?~ *t:1.l-?-~, T_g., T4l, y.g.~%/~{13:-'2..r¾S?.J -~_;\Jl 7}~-~~:i!J 

7111i ~ 7]-'c}- ,~7JoJl u:}~ 4"'-P--~1%-/~¥,0..}=¾91 Q(')I ~§l, .:£:,~ ?71 

9-l- ~¢:JE.}i"!S?.J it}~J:, }l-_a"~·-"4 z-{-i-'5A"fi-9~ :irJ-rr r1J~.11-l- *%4 %S..:<l¾ 
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.1 •l "1 <'.! "I "r ':l •1 'll 

.2 7,Jtf;acl 4 ~:&, "1 A}%"1 Al 

.3 }i3_§_A].2} itt_ ~~ :iJl.~~ ¾Ji.Aj 

.4 "1 'ii" 'ii "'a •1 °'I 

.5 {!,(!,, 0Joj, oj;s}'l) 7}'(1;,cl(recruitment) 

. 6 :tt1 % 7;1 ~ 

.7 7111! "1°12 .\l!'T'('ll lll) Al "i "l 

.8 "11 "'-

.9 "'A}•l<l•l °'I 

.10 •1"1'11 'N-or"1 01% "J'll, •1"J,i1°1 ::, "J'T':o:f, <>1c1A1 'l!~11•1 

"l 'll ~ 

5.5. ~7]-t.QJ 3./]~ c}g2-J 01.ft-oflA"] ui-'f- %A~ ~~,.q"8".} 6]t::f . 

. 1 nlcl "17}:,J :<l"10] 0}ye}'IJ. .!,'7].,;- cll4'c'- 0I ';'71:f "il'-J'<l •J"'loJI 

u-J-9-~- Y ~¾ lfr~ -g-~--t;j ~01= ~-tj . 

. 2 "il"J"H0 iir~"'a "f,l "I~%¾ 'T'%e, '<" '.l!Sc"t ,g1"•1 "1°, ~cf 

~-"I 11°1 ~lc.J 
A~~<>il·A~~~"t~~*"lcf"1~A~4~MSc",-c]J/,~~M 

ofof ~ c}. 

5.6. ~~Ad ·lf'-7] A]~~-21 ¥-71?} %'1:fg_ r@7}~l-7] -'fj·6}C:\A7~ qg 3::.z:!g 

Jl 01 '5"1-o:l O -~ ~ti--

.1 °11-'J-~rr'=- uB ~-' 11l?, uB lll, uB 1i! ~-i>l-i:J' 

.2 ~{1-,-.,.,J'::~:_1}.zl opd_;i:.] o:l1Y--

.3 -&B:,zl~-~ T~_c;:,_.£_ '?..!tr 18--'f-c] ~,,.,;LQ.~ '?..!~ 7-=-{]~~7~ ~fl~ "Y 

'.U t:-7.] o-j-¥-
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5.7. **AJ !j!-7]A1~ ¥1U'i ~Ad7J~ l'-7]-~ -<j--%°9-¥-~ f-7]7} ~B1a- -B-'d 
oJI u].~J;: -,;-cj'<j 'il'Jo]cJ-_ 

5.8. ¥:~-?,J ¥c~ 3:j ~ 0J2l ~-~~ ?£ TIJ~ (blanketing).2.£ ~~J. AJ/-z-sq 

~~Q] W'T 0]c}. ~, ~-t·f_ ::/_ ~oJ],q_r,:_ iJ~~ ~!-:.9} f-"7]%9.J ,? ¥1-, 

7-1-t', ¾~, ~-¥.~ S.}-?-"o"lt:- -~-~~ 11t-1l-~ tl1~ 0 111. 

s.rn. ¥-'l1/} •i•E'1"1 \lt"l"l ~1-1= '/l\icc c;,l-'ll"i-"-ii.("il, •l 0J>!¾!-oJI 'l"I 
61) 'i];l]/]Zf-~-- -ij-';j<5foj 0 ) t,c}. o]aj~l edj1c- -','-7)7} c}{' A)7loJI u).-f 

61 J:J].ul~ ~- °"111'-A- op:]~ A]7]¾ ,j1J~ 1~ ~17l] tH¾i:+. 0]~]-~~ ,tAJ] 

7} L-ilf -¥-~6~.il. tl]-f.l- 0 1 Li¥ i3& 0 1 ~~ l,!_3t.q]<,}- ·"c1!Z-~s~Q) 4-·t! 

~~11~ l3~ Y.5:. vet. 0]?1t} Ajf;~Zj .TI.~~.9.J oj]_£A]-C o}cj]9} {_!-r} . 

. 1 -tBoJ.1,~* -','il~~]S'] oj~ ~ -f-~oJ]Ai q ~ ?-*.9...5'.. ft]%<5}~ Al;11(oJ] 

oJ]::.."::.~-C,2~oJ]Ai rj] 0,}.Q.£. :£T° .:1. 1}l-l19~ ?J4'-)5'} AJ<:{7]t+ 

2 sJ 0J1J<l-"i %'cH+ .-1-41+ •l"iei"i-!l-o!I %'a '.<l'=- 7l{l: 

(,.1. ~l-~Jlqj,.;j:1@7}~ .sHoJo]L-} ~",J:;{1f,L_O_£-¥-Ei oj]AJ~~ :;=J_:tj-9.] 1§.h.~ 7] 

~ ::;- ''°a1f /l{.i Impact Hypothesis"-~ S:.. 0t·-~}9°F ~c]-. 0 ]-C ~]<j--'fl 

~]{e-WJ-~!~ ~Ti>}~i+ ;-J-¥-~l~ 7]To] 5c].TI. EE~}-~~ {J-A]7]~g Al]A1 
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6.2. "~7P~17H:" ~]7]~- :=;-"j, ~<?}-¥! f71AJ-9.] ~Zi, *%1=.iit ;;;J]~.f:! ~l¾11J 

'11"11 -;l-i/:1- '~.>l..;I 'i'IJ•c"'- >]%,:,'li_, t-oJ;,l~, tj-<'- 'IJ-'11"1 sHoJ2j o]% 

oil rJI 'I:'- "J'jj "1 'll 'll "J ~ it11 •t"l 0 1 i/:1-t+. 

6.3 . .i\l7c:C 7r'o'I:'- 'I:'- ¾~.ai 0 1oi 0 1 i/:1-t:l-. ','7]"J- -lj,J :ilf'jjoJ]Ai '?.S. {1-,J 

'll"J~ t it'll"1"1°1 i/:1-cJ. 0 1•1~1 ?,!½-€'.- 'll<1,:!7J-,,, ~"<l"il ·ecrJl'I:'- .!ii 
~% 3''1!-St-t ?;!e- :il"1-Sc"i 0 , i/:1-tj-. %"-131 ~c:Joj rji/:1- 111, •H 0JA'll 
7cc>]-SP,t, re~ 'IJ-'11"1 '1! 0Jo]%{11J %0] '?.:,! :,io]q. 

6.4. ~~;;}~-fa- '°r'flii]-t:" t~]~ ~<51 it"0JA]~, tzHJ-3~~(°11, {}~, 0J-& !Et:

-',~71-So), ·'i-61"1 \'!"<l, .;c1-11- 1lllal2l- ;:,'l!"-1 Ai"J'a 'll"J-ls--~. -.,ei-s,"1°, 

,it+. 'Et!- •1°JQ1 cJ~ '11'11"1 At%+ "1'll, "J-•t 't'er"1 °1%, 'i'll¥r 

-:,J 0 i<t ,,"1"1°'1, fHi-"1'll •l 0J 0 1% %½ !1:W•t"i "'-"1•t"l 0 , t!-t+. 

6.5. H]->i- 7,",J ~'11-"l'<l 'll"J7t,';! 0]ecx <>il-ll-•c''i '<-•f;:: <;J 0J-l,- 5'.-2. 7Hs· 

~- A]4~L9 .. ~ uJ~~ "T"~ !ictcl-'C ~ ~ 'i]~ii]-~ 01: ~-tj. _:_ir~E.~ 7t}A] 

" -"- ::i 'l'l -2- 7 Ml oJI "i "1 \'l 1Jl "1 "1 °, "' "'- "ii~ ;, {I ·c -a,::: "l % 'fl "'- c1 
'4W~ i,]-oJoF <5}_1'_ 1f-7]~-~:il} f7]AJ ~-c.J ~~~~ ~~-'-J¾ .J§.<5}~ 

31-'ll"c \'ll\1£1"1°, t!-Cf. *'1--:,JAJ"l ~\\!:;,} 'll:ilf~ -ij-'{i<>t-t "r'llc'. uH 
-9-- ¾ -9.. <5} c]-. 

6.6- .Jf 7] oJl r(-:;: oj) '1f .:g! 4-t:- ~ -O-J:~ ~ Ai~ A1, 478, -"J %¾ g ~ 1] 3lj- t~ ~ 

o] §-"-I 1'!11°1]"1 7]if5'J"1°e tftj-. Oi]AJ£1-t 'll"J("s', '1!"1-, '11-%, !E-t 7,1 

-1J ) &I 'lJ >1- •~I '-11 §- o I 7 I ~ "1 <>1 ° l 11 t+. ::i 'll "J :". ~ 11- .-f 711 ,J 'll' >1--af 9 

"'r-7VJ- 7,JA]A) "i"a"i-t '/1'?'"11 rJl•l"l &J-;J<I 9z]7t \l:!711 "f"l 0 l i/:1-tj 

+ A "l 7il -i' " oj tj " 9t " '1! "ii" :i <;l "JO I "ii AJ- "I ;:: ,q ~ {! ,J •He rJI \1! "' "I 
o] tj-. 

6.7. liJ:*~0]7-ll+ ~=-~}?ll f7]4'1=1-8- Al-O~~ ~if-, ~t.J7}"J,': 0]t',~~ 4'{] 
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oJI a:fc 'f-"i1L"i-il- -'l"i"f"1°t ·llcJ- cE'i:f :i zJ"JQJ cf;c 7li"' cE~ 11I 
~~ Ill]7l~ f-7]4~.:i!J-9~ -"Jk ->,:H:!,,.chC:- .:il~l&}~ -?<l.g. ¾ .. 8..f>}tj-. 

6.8. 7} ~liE:' 11}~9~ ~-6.J-2:- 'i..l:U-?"1_7J~~~, tl:17,sttl, zBt>B,,.d(A}_i1_~~), 7c) 

~Hi~ -Y-l t>R~ 0 l¾_ql 1:1B~l -'i-:! 2~<5}~ 1:11.w: .Da7}i.lo:J°F ~-rt. oJ 
e]~ 1rJ7]~ lt-f,}o:j 1'{}~. ~l~llJ-~}9~ JI..i!}~ g ~-:~<5}7jol] ~~-q} ;:a;J_t;!_ 

7} ~~ ~-2...£ ~~~1a_ 0 ] ~]~ ~'?}.,g.. l:1 °J~ 7ilS:=_~ 4- ifJ.Jl1 ,¥19. 

::E~ 1'1]ji7_UJ7}~;ii} f7P~~- l-J]-'t}- 0] lg {j~~I{! -7"-7]~1H:::- ~J-~ ~~ 

((!cf. 

6.9. 2f ~7}'.:= J -~~-• __ £Ai f7]trl/}-j- lcfri:r~ -J-l~_;;r;] -+¥-W-3;1<?.}A] o:jJj!

io- ',l_;jj;s]s:_~ 7]%isfojot ~tj-. 

6.10. 7JA]7} 18__9_1{!- 1\~oJl~ /]-{ioJ] 71½~ ]l"":i!j-9-} ~-rr=- ~~- ~ -1'!!-~4 

'll ¾ '(l:cjJ -s-foj ;,pj- Ji;;if "12- ;;,_ u] % Jl-'f "1 "1 "J 'll 2-£ 1'!'8 sf"-;; "I c; 

f} 4- 1}?11 ~tj-. 

7.1. ~A]T-:- 6-]7} -S-?l_o] ¾~-~'To:j1f--7JA]-~tz] .::J.t]--1l ~71-~ {]A}t-}Jl 

¥-11AJg ~1,sl::::: :.1PtioJ]l-i 4-~~} ;;]-~ 0 1 ~-g_ ~'?_lx] EE ~1ji!} '?J:?1· 

{l7cl-¥ lil._{!i5}7]oJ] ¾~-~l-A] ttlAJ'{J-A]~ f;--<5}e:j /J-';·3}::::: 7j)o]cf_ 

7.2. ~~J:7}~-;:'_- ~--~~-}Al(field monitoring)~ 1]~'8'}-C 71~¾ T"'clf}'i. ~ 

-~_}£_t;: _ _:___ii!r!J,9- ~% ~7c)9~ J-,:!:q-?} oJ1-'N~ ~.'fli.BoJ]k] o]-'f-O,,A.]Jl '.U:::::z] 

"l-"16}71 ~l~}oj "T''il"161°t ~q.. cfg eHloJI tlofoj sHl'J 0 I ,''5foj;<j 

0~ ~r:t. 

1 "cJ<J7f'JoJl);I 61'fl {J';'';!- 1fs;!oJ .£½"i'.llc:7f? 
.2 0]21~ 7}AJ~ 7cl~~]t:r1} 0i'c! ,'\'',1('1!El, ~l:, \'l'r, A}•JJLi'-)oJ '91_ 

Jl.~17}? 
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7.3. 'i'-fi '11<~£1 7]~(','7] 0 J'c!) ±7,:1£1 "ilHl cll"i ojl;'-'E ','7l'i'!-'l<>il oJ 
u] ,Y:1}-~l'.>j V,tj-C" .3::)~ ~~~.Q..~ ~}-7i}t!c}. :2?.~~ ~~~~ 1.{j~t 

'll ~Jc 7 f 11 '~ i'- 61 :oJ. ~ ,-I 1 I,-, 7 l <>il 4'-"1 'll ,-, 'cl '} 1 I .al '11 1l !i!. 1 I ~ %" "1 "a 
~ ell e17I 7,:1 <>II "i 7f"a-~"11 21 %foj Jl -i'-B cf. 

7. 4. ,-I 7 I ';J-Ci; ," :;J- A I "-5" ::i ,l 91 11 711 9f "r 'll "11 i'f \"l 'lF/-1R 'Ile 'll !i!. ~ o l % 

"}9°1 ~r:J-. -~'lit- 'iS 7f"i 'llt:il-"Ji "il1r'll~Jc"i"i'4 ::i ef~"l"i.2.5C 
Lj~ 'c ;Ut:f. 

75. "; '1l :" 'il 'Jc .,J °1 ,,i 'll ~Jc"l "I '<1-'I- "i "I <>ii t:11 ~ 'll •J:,J-cJI ai '/- ~ "'7il 
<if.SC~ >J;4]£]ojoj ~\cf. 7,:i;<f,=- '!;'-'(}~f A]'(}',i_s!_ ',]_"19) i'f'; i "'Bfoj 

uj]1-'e -t?<rtTI"_9_5'.1 ~~l-~-$-1~ S::~}iil-7-l ~£~- {1-A]t 117-1l~o-1°F ~-tj. 

'f-O'f'E ';J•it"l"i '<1-'/-<>IIAi 'l!"1cJ-tc \li:o\91 n-.'i'."1I '1'!"11 :,J!i!.;c "l]-l/-S-f't 

~ c,\~o] 11711"1"1°) "11-c\ ;"%] o]cJ"i!- ";'ll(i'f~)," qj7}11(Null 
hypothesis) '9'", %£]Ad,UC ¥!_~71- ~-;i;Js:.j,7.] ?J-~ "'1-: '.Uc.}~:::-oJ] -2-~6}7i) 

'<l cf. 

7.6. {}Al!'~ ~:ul- (:E~ ~~ Z17-)C -7i}7]~.Q...£. ,&~3!} -2-~,tj]-i-~ -1l5}e:j 

{)Af£1 oj ol, ,i-lcf . 

. 1 ~,J-zj.,]li.s'._:::L,;>is';. 'i"'llo-f:,jcj- %"!l.'5f7] ~t;)oj 

2"1~-"r1l471cJ-~'E~~~~~-oj 
.3 'f'7JAJ--ll- >B7iJS~ ,ofJ1'-l ll1i~"f7I ~1"19 
.4 f"7]1tfi/]% ~7} 7]¾-g- 4-:~<5-}71 ~i,-}n.j 

8. L 6171 •,HJ 's! 'll -:0- .','_~ 'll -1} 'll 717} "'.E..<l .i1. i')- AJ .fl. -i'- A I 'J-0 I 7.'1 'll 'fl 
\>j~"1J'1} t1j?,j'(j 'r :Ucf "17f'<J \JAj±i'J,", ~l[;;j.2_.ss 7}';;~} '/}{,-, 
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~1fiit\'lc:,j -'.J-sJ17f ~'"'1'-l-"12 °]Sjoj £),Jl7l 'li"r '.l)'i'_"; -Ofojo\ ~r} 

Y.'E- ~<5~¥:1 3-1/H::- L~ g!:"!J A}_\:t.~} 1-!i!_~ y-~'8"}°'j 0f ~q.-. 
. 1 f7J~ %~9.J ~F-IL oJ, 2--'?d 

.2 Jr, 7) AJ 9.j !?~ ~1 

.3 f 7] lclJ-itj 

.4 1}A] 9} .!i!_j_1_9-]J¥-1,}'n<:f" 

8.2 . .;'-7]/} lclJ1}_6_£_ <:_!;:a;Jsqll!, f-7]~ ~-1]<5}-~ ~;;}-t: A}{io]j ~;;}~o-jo): 

<1}ct. -'r!.:il. ;.,}-~J __ c_~_-c A}-;s:!oJl 'T~2.J {!~9} {1~71§1,Jl- ~;;J.i.4-l:lOll,,_7 

•I % o:J "1 ° F ~ cf;c- 'l! 0 I cf. "1 /I~- W-a'- !.1- rrj, .>;< 7 I zJ- 1711 cJI oJI "I 01 -;:

;,,;l ~ 1 !?J ?.-cl ~ ,,,~% -¥-~2-J l;!i.§:l-oJl Lil~ ~ 'YoJ1~ 0 l tl7~ i:J-~C>!l 2-]<5} 

oj "Jo}:" oj,jol ~cf. 

8.3. it~]7]{']:-2_ 7,1~), A}~, AJ~j,3,j ~Z:i¥~}- 6}1..-]2.} 7]~~ /}'c,-/-j?- ~11c=j 

Sfoj 61%11! "r '.l/::C ~7cJ \'l:;:J-5<] 0 ]iif5e c;)•] 7f\;~ 'l} Jjkc~] 'l/ ~• 
:().~~ A1]1fr ilil ,g A]i5~<5}::::L1] "1rJ-¼7°F ~J.cj-. 

8.4. &17}:::: -l=J)],4.0 _~ ~}Al~A.9} {d-.J,]_~~.:11-9.J ~31 ~ _t!_t'j"8"]°'1 ;;~x.;__~] 

oJ°F ~Jc}. ll-"]~_:;rj-9~ /~,q:::: 'H;;,;J E...:£.::Li{l:lo] 74]~5:jo-jof <5]-~-Al, 7-:l:) 

o.!"1°r <ifr:<I, 'E::C z;s~ioiot -Of;:.,loJ] 8~ '/1:1:f"l c"71:C .~]-;s'-Ofuj 

t-,7}9] 7114f, T>;:! EEr 4l~o:J~oi] t_H"}o:j -11.!i!.oJl -~-;-J'(! i!il(informcd 

decision)-~~- ?]-';'f-%111] -¥-Jr}. 

2L-~ 'cJ%'fl _"j]_'j;~ /]7LOlt~. 

6),:_.;_ 0]71-717)-""'11. 3A0J-~;zjc,l l-l/'7,-J] _,1.j-8"~ ~ 
l. "\....C 7....:. 1....:. V -"1 U '- {J ~1 ~ , __ ~, LC. L I 

9) \.Vaste A»~cc,'.;mcnl Guidanc::e for the Lonrlnn Convention 1972 am.I for !\nncx 2 t<J the 1Y9(i 

l'rntoco.l lo lhe London Convenrinn ](J7'.~ Concerning dua1piu~ of Sewage Sludge LC/~;(; ;,1(1.'l? 

AN4. 
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1.1. i,]7°_'<.y\'l 'r_A].,;}y >1"1 ~ \l--::C {l,fl% 0 ]Cf. 9'.£ %"131 :i!f'jj 0 1] "] 

O}~ J.~AJtl_ TI%7l% ~% ill]7]%o]i...f §l-'§1- ~ A]~~~ zj-A~%£ B:.~ 

ll_'f}-tl_tj-. <5}2fi::- -9-4-~ ~~~ 4="AJ.Zl 7}~ ;.~~ 3lfl7]*o]o:l, ~'51, 71 

t:~¥1 EE~ 7-i?~ Z!-~ _:g-~ l=l~½~-£. .¥.W,·i5}:i1. ~9-- ;(-11:•i ca!t! <5}-'r %"-r° 

(effluents)~ sf {l-2..sc <>ii c"fi-'1 "1 Lf ',i 'l]- 8ll 0J "-"- uJ ½ "i 61 tJ:7,j;,fq,j ,fl 

;JjAJ:iI} ;>_l{}-?:!7J-oJl *_9:- ~~.£-TT- !}1}tj-.. 1]§}~11~ ;;(~AJ'r7l- i:J"r' 4-

.£5'- '1cc: 't1'll-•ll 0J<>il 'il½A]7];,j'-) c},: -&-'I, -\'!7J%01] o]-§-'11 'r '.Uc: 

Fj], o]C Y-¥~~O]l.-} '?J.'.{!-Z:17J-oJ] .$-\~£7} -=-171] 7J~.'e! 7cH'-ofl~ 7}~0} 

cj_ =i ci '-) ,,}y _2_ q~ 6fy>i "1.sc-l/-Ei -lf 7}"1.-1711 ,\~ "a "i 9 llil"r'll:<f 'r 

,?"~ ~1f.sc 0 1~ "r \ll 0 1 -2.q,i,_sc_ 'i};f.-flll "161 t!:7.l'i-2..sc '<!'c!'i:i: -i'! 

a1 'c! st O I _a 'r· "'1 cJ-. 

1.2. \'l,l~"l' 197291- \'l'i'!~"l' 1972<>11 i:ll'i:i: 1996 <]1)Ai(protocol)91 Ail 2 !-/-

4s'Ai-c: ·~~0-fy>itl?J- -2.y-','-7]<>11 i:il'i:i: e<]'iJ:1- ,1]-l,'-t}Cil '.Uc}. 0 iic' llll7] 

¾-J!t _TI~~"go] ~~ ,:i.Qj -B-~~;;]9-j ~7}A]-1J.Q.~-¥-Ei 7]3'::-8"}.JJ 'V_tj, 

2.L -','-7]<>11 i:11~> c\1'11 "J-'ll¾ '\l7}S-fc: "'/I 'i!llloJIAic: %"1, ,j-o:J-.cf >M-ll

o:J--31 '; 'j !<- -"-~Ai 5'1 6 f 'i1; c}. !£ 'i1; cJ--:l- ;'; 'lJ 7} iif "J of 'i1; c} . 

. 1 •J~l, -aH'-2.t-],J':i!f S-f'i'--2.Y >jj/-oJ] 21•1"1 7ftp,1::: AJ-,H"1 >ll•H 

.2 O}'r7l- '7"-11~~ {l'T'1Sl.1 ?:}All~ 1J~ 

2.2. Sf'i'-_2_LJol] i'l:~'11: lll]7]',['\'lclSI ~lie: 'IJq,j ~ :§!-~ti 1s- c:1, '1--0-l cl, 

'll i:"~<<>11 ,J.-foj "11l'i:i: "J-'ll-"-"- i'l:el"J-'l!"l 'll~;, 1J11Al,l"'- 'il"'i "I 

o]-il-<>il'c! -S:'i:i:'1"1 U-& 2-'ll-'ll21 iJPJ:of iPll 0 lc1- "J"i 'slst"l -'J'ii-"I 
'{} ops~~ ~g~4 ~{!-_9_~~~ -t!;c.]<5},t:- ta--?,-;.i;}7J-~ ~~% .B..-=i1-~·tj-. 

2.3 . .2.~11 l+~l 11~% 7~~"8-l-;t] i'~t.}O:j 3&~-r-,t~.g. L:1--~-A}OJ-~ jli:';~6}(y 

o) t>c}. 
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.1 "f"r"I "1 QJ ~Jl. 

.2 .2.'ll1'·1l"il QJ~ 7l1•09t 0 I'., >l•JoJI cll1e 1i1\'lc'll9.I "i.iic 11"1~, 
~}'ll 

.3 711° .2.'ll'll tr>II ll.5e.:J.jlj:ilf ir'll Sc::: 'Jjaj Jl.{! 

.4 71~:i!J- ~~1~ E-}~J"Aj 

.5 1=r-~1 _ff_%.J;j lfa7} 

.6 .2_ ~ % 7-J-~ ~ o] i5] %}-Al ?J- ~ 7j q-..9.J & ~ .'x{ ~ ~ ~ 

2.4. %}'TS'..Y9-J i5H 0J"'7-7]{1:~~ 9.-g.2~ "[Hjll~71~ {!-i'~l'.J-'<l-611 l~V~ Y-~~ 

<5l"1°1 ~4 
.1 ,•"11'9 °l%('1; 0J, 1!"11 %) 

.2 TI}:i!j(!,:~, ct-,e ~~::.§1-Aj %) 

.3 --&-~~~ ~ 

3.1. "5}1-=-.Q_y ~~-J.jQ~ .4"'11~ 7]~-~} ~Ad"TJ~-.:::- Jfl]7]%4/l 15-j7]- ~7clj_'t tH 

~] YB-.9.J 7JT9.l -C~~';l 1:l_;;J] a:{!o]cf-_ ~Q.j= 6}4"-Q.1-].9.l ~J.joj -'8-~ 

>Jsf~I i11l"i'f1''1~ ~l1J: ,11JA .!17,J"il cJ~ 1,,J "il"J"il •~~' "l'll~ 
~7}7} 0Pf-o-J ~ 4- al:i!l £Jo-J "5}~~_r;,_y~as;- ~7lt!" T7} ~tl . 

. 2 ~ -'8 : -E·i'.1, ~£{", J.~.§}'5'.}-3!} A]~~-01 

3 -f J.--1 )-!_ ol .'._ , __ J..:i 
• o l..!... -7 , d 
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Action List-9.j 2?:ii::ljAJ %~AF~oJ]Ai -?-~ ~.<i!H:- ~AcJo] '.V,Jl, A14i-~2-

;;,_ '1%i>I•~ "~>ii "c-'1°1 !C]'c q]JI~% 7]q,j %~ 0]q(sfl, 7fCS%, '<",g-, 

% 7] %C .s:.l,)], -ol % 11:&'i'cic, <E ,1 "1 %'1 'i'!, eJ cic \:t, -rel, 01 '11, LIJI '<! ¾, =1 

~, Y'1l-il- H}'-1-"ff, ·R-71it~~W%, A]~~~*' 

1',cic:&~H!:i!f ~¾"11 "E"" %7]~"'";,lj 0 ]9191 ','-~%). Action Listle 'fc 

7}'9-°-"'" l~]7]% "J<<J"J"'l!~ ~'1li>I~ 7]-f6]tj-_ 

Z} ~7JoJy- isl]OJ A~f.J]!~]~ ~:tf.Bt~ 1.:1~~ A~%oJl ir"s 1~ ~,-1,,3~-oJg 

oj,Jjiif£',- ')Jiifaj;sjcf lit1-- Action List"l "l-2"~ i>f"r~Y;; 3717]~ 

'r"""l~l '11 {ctj-. 

. 1 ~78 ~i~O]l.+ J;~-E- ~}-g-.g.. ~_2__7]t° -t!°~ AJ--'tj~-0-J-.g:- ~7}<5"}:.-: AjfE" 

g ~-fri>H-':- .5}"T.2..Y~ ~2.l7ltfi 01Lt :g--1~- iS-t>}~ ~7]7t 7}t"-.5}£ 

~ ~1 ~I isl "i \'l 'c t1- '1:! 'r- 7 l W 'i' :ll cf 
2 i>l"r~Y71 >I7ei%"1~ ~%"111'-l >J%'11%~ 'll~7]'c i>l'r9.Y71 

3E:~ .!~"}~l 71¾ o]Bt2.1 ~17l*g ~-71 t!-7J'{J-OJ= 6 ] ~~ \'.d-C }!2..~ 

.3 "i5}"T.2..Y% ~13 ~aj_-~'" 'fl·-fi-<5}~1--\- };~% ~1%~ ~2-71~ ~ 6 1 .AJ-q'l 

7]'1' 0]<5}0]2 .5}~71,? o].,,.J-0]1~. f-"7191 ~78"'cl g ~7}"6}71 ~-loJ] r.7 

7}<11~ "87171 \\lftiifcf, 

4.2. -¥- 1 I 'll' '"7el "ii '11 _n_ ,l 'll "'-~ 
.1 ~7]%-j/l- tHAi9.J %i:-l, ~~ ~ J;~~~Acl 

.2 ,1f- 0J7-. 9} ii.\]"ft- Ai-~of:~19}.2~ -2--1:J"'cl ~lf, ~-.51 1'ls~ir 0 1] t~~ ~~ .TI.C:i 
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-t8-

% I} 

[,: [Ci1/~I>' [,:fel[,, '-j,;,&l.', '-~[o[1£kli, 'tio-/lc -§lo rd,R i>\kli• OL' 

to [,:jc1jejy;,,c 6' 

2Hs 8 

[,: r-;, k ( [IL tt, h~ l'ic KI o Ix !UIL L 

";j- ~,:'. % (:q: 9· 

(:i-uamnm:iai)k?t/~ t-l-{z ~ 'lo:t°o '-l."2-l.Y £. 

to ij.g fy ~ {U o ti 

n ·g·2- '- k? Q ["Y -zc: t-Yi.@•L._l~Y rt. [.g.{E-f:ft ii cf-t"Z -lo lz-.•~R t· 

b-:•kJJ-{Y!:o '-W"fi" t1.[Yirt:fl'. z:· 

[R ~~ ?o~ -f,T IY-{0 [l¥ 1· 

['2~ !i"I~ -i}-[ofo~ iif.:1 't0v4ii ~{.g.~S, 'fy~tF ·v·r 

~t·fkY-~--[L 'hJ~ t2[:o to ~-C io-!Htfofo 'f1i:!::-1fY-G, [-:c~.j:"§:ify 

tt w--m~ 'YtY*%¾k {;r-%1f '-~-~ '1-1d: ?YJ;=,*[i'Y tKWt~ [5-g,-lt'.* s· 
·_Q_ "2~..l.L.I. '..L?:...2..L -,p If) L-::i:_--_k. J J--,1{ ,-,_a 1,---,_-L ..Li._Q_ 

.::..> t.Cn OR ...,-[OrrU -l!:r.rr t"Y"a""---l"\<1 7.,T,c ll {F-ILO ::::tf 2"-"c 

t°'t'. ::'i% -in-%~ '3c..f tK=1.'i<t°nE-fu to-#-lig %lr k%1f '-t'±>-H:t lol%-b P 

::.2 {-6l/~P=E '{g:~ lotz" t<,·%fo-?Hhl--ito-i3-? -~in llot-1'."~l\-lL \c1 ~ 

I,, So"{ [[ ~ C-,O L~"/2-'-~_L ,a L n C ,~' he• ,-2-1 s' 7 . 
t<--- ·11°'ty_:_._/Z"=I:::_· L0°"?=t9t1to ~1•-•-.....-- LY:..,-- Q--::✓ -.e:::r::-1,:-L.1 l9:-.L-a: '-' 

wn -2.:f?.fo ~l'L[U llok>lY r {t:[L°§" P-lo '&~ 

~~v -fzrfv=E{t61/ 'fy~=<-t't'.~!i! -~-H-'?-~n° -i--fy~~l):'. tt. k-1.~l§'i:!::-l-r: 'nk 1· 

: ~µ:·fr: -w tr& 

·t:J.fg :[oF)-[.g[yfv iih;fK-1¥ [Y=i""-{R lu{~l& [d'i!¾?f -:;---~~-Ji t6"1I"-lr t 1 

Q[¢ -&-@R-@ -=i·tyk.,{.g[t -;~¾ ~11& Wt2[0 ·-1:1-w :[o~~fo -{t- lo~y 

·'.::. ~-l:gfok9 lob[~ ~{:?!~lt [ofdL-,k [lo~ [t'.-[.g&·B, ¾i~[L-½ ·-pn; fo 

r,~)[/ 11oc0·9r f-,,CR 1o1:,ni-cs{L'!\11'~1<f)-f,cfoll• =:{<~&P -f~[t-,', Yv 

fy-f:i.-ta.--§--=s- kfy[l,'.'.f',: s· 
{L[ir flT[n [-o-{2:....,-(2:"k ~[t:'. llo~-afoli¥ {K(XnIJh.%% -~-~ ~]t.:½ p· 

%lo rsfoli• p,~[l;[tr -/i,:fvfo%fY 'fypc~ £ 



4.5. f/11}-QJ 3.7]~ tj-g£.j 0 ]-f,oflA~ uB-9- %..9..ii}tj-. 

. 1 P]~ "5-J7}$! -A]~o] o}L-]i4-1B f7]% t~-¥-~ 0 1 ¥-l]-1}- 0 14 f7]~ ~] 

AJ-¥! tJ19=1011 Lf1-1r-~ -4- V,¾ \'1-"ti" .e,}~<5] ~°F ~q . 

. 2 oil-"J-£]t O-}'f'_9_'-] i''l!'0] !/-7]"J- 7il1j]oJI ,;c_,tii}7] 1!0il HJ?,j 'r€I/} 

,Al ~~ii: Y ~.:s:.~ ¾~~l 71°F ~4-

~-<5] ~ o·: ~c:} . 

. 4 ~AloJl ~ls~ AJZ!:ilt 7Jl:l1½ 3r}tj-·.s"}71l s-=r-·8"}-Al r>J-.:s:.-~ t..iJ¥- 3-,Al u
otot ~cl. 

4.6. o-f'i"2-'-l !/-7l"J- fl'll'¾ S\l7fiif7l ~•1,,.i'= qg "'ct!¾ Ci!i'1iif"1°r ~ 
q, 

.1 oj]~'.ij~ off',), uJ',a, •J~, PJ\-4 1;'-,,-}'lr 

.2 ~~1}-J::~.A] 0}1d.A] ci!-¥-

.3 *;;~Pr~i:..~ 'tl~- YtJ~_1::7} ~%~ 'T ir~Al o:J-¥-

4.7. ~1J Al<;i-]ofl <5}'T_2._1--J½ f-7]'8"}~ 0!01 qr,t~7]- ~7g<5"}C" C~I~ f/]1/} 

J.~~-~llofl -fl·"i5B·~ "€.:clofl .I.¾~'C 1JS=.~ 06"J}A]7]~7}21 O:j,¥--;;} _;g,.--9..t,} 

q 

4.8. oj't} ¥-~Q] %i)~Aj ciJ-¥--C ;.~~(~.{!-.¥.~) .I.½QJ ~~o]tj- . .I.¾-~ ~ 

¾i:J:(lnput Plux):i!-} oJTfl_ ~~Qj 0 1%, 7-Pl, -8:-~3!} ~.¥.~ ~-15}~ ~-~l, 

:§l-2{" ~ 1.~-~.i!}:~2l ~--Yo]c}. 
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4.9. 'l:l'l:l*'ll.21 ;,.,121- -2.'l:\% 0 1 -!,Hl-ci>IJoJI '€1'9..\i ;,s,H~"f71 uJl1'-"il 'f/l 

"le: llllil;l-oJ !lcW"-cl .2.;:- %-.!Oil cH-S-foj >J,.-'!lc:: 11~1-"il 'r.-i,· 0 1 "l"1 

VcJ-. %•H%'e!Oil cJ'll r½oJI 11:~l -9eH: nfe}>i -'f-7]sa_ \'.ltl "f'7P]\'.I 

X.½ rrBro]tj-. 0 ]t:- f-7]£ Z!~ ff-~~-#:i!t 7]~2-l Cj--2- "C-'cioJl 9~~!

%'ll%"3lf"1 '1)-Lll"J~l "<7]£1 1'->1] 0icf. 

4.10. aJeFi -'f-71 %'ll~".t3lf 'f-/1,J- 9'~"1 'ic"l"'i\'.l 7-!:,} "i"Fi'<l %0J 
*-2J=~£>1 -'JtRZf'<l tJ]Jl~ <5}~°F ~ll f-717} 7]'E_Q_j {l~:ij-AjoJ] 12l1l· 

--R-i:J-'t~f(l-'lux) '.~- '1--fS..3:jQ.£ ';;7}<5}-'c 7).2_9_ oJl~-£1\9 -:7. AJ-::;::_o!]Ai~ 'l-

7]'C ~7}~ ~.Q__:?_ ,.qR_~_q. 

4.11. '<l 71- -V--"<:l~'?.! ".3~, -!f 71-~ 4~21 f71%7J ¾"crilt 11-~ -Pr-i:l~-"i:ln 
91 U].ii!_~ ~;:,;32-] '2-7]7} ~ 'y ~tj-. 

4.12. 1;"~7]7} A]~,]~ 7cl"i'-- <t!\1¾ "]~;,;J]oJl %-r:il'(} A]7]/} ,e-;-H.5}:::A]~ ·l/

l-26~7] 'fjq6i >-ln3:J ¥t~-t_;-.J.j.g- ~;.}·6}~()~ ~Cl-. 012--H} Ri3H::- f-7] 

;;]- 1-},e Al7loll H]ci}uj l=l]iil.3:j ~1f-fr ~ u]~l-t- A]7]~ ,;i1W 'T '.\11-11 

tH~cf-- 01 c•~} 7T.:.:J17} 1..i1r -¥-'iJ-,.._~.:i!.. l:l]-§-o] LJ¥ ~cl r-1.1 ll-~LflAJ-

1~~~~-QJ ?-~i{"(".!fl-;=;- 1-U ~Jl7l- v_c1-. 0J2l1t ;.P,*-q-~ _:1-1i":1~ 

.1 ?>H 0JJ.~% A~f~]J-fl.9~ °i~ 1F?-~01]Al ct-f:T~__Q_:cF_ §1-\-1-tH:: A]7)( 01] 01] 

6_-ff-O)t'~oj]Ai ~ 0J=_O~_Q_ Er-t _7_ 1tJ:-t~2-I -~-'f-)!4 Aj?J·7]Lj- ttl"']717j 

.2 iiH 0J,-\J-E- 0 ] %1?:!% t,}~1.+ ~lP<l~l1#-°1l ~-~ ~n-~ 7]Zl 

.3 -"s;-~'5"] ~{}~}JI. ~'1']%~ 61 X-½£1~ Al/] 

4.13. _Q_ ~ % ol % J.j ;:'_ o:J i::7 .R 'Zl oJ] ~ ~ct. -=i .e;?-oJ] ;.7 
.1 ~;%!l(matrix)s=>~ 7fl1-ql(type of matrix) 

.2 ..2. ~ -~ 2-] tg i:H (form of contaminant); 

.3 __2_ 'H *.0~ ;¥-1:!H (contaminant partitioning) 
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.4 lll(system)gJ %e13l ~oll("ll, -&'r, %4/, 'i'-%%) 

.5 lllgJ %"1-~<1-"1 -"J-fll 

.6 ,i--u71,jej- 0 1-\i- 711"'-

.7 A~~-~~f, ofl, ,W%fil~ 

5.1. 'le ,j '\l "cf "a 7}t: •i 0Jol 4 ~-"J- "-H/-.£5'-.l/- e1 "ll 'J "1 c:: :,j.ilj-gJ '\l .E. ~ 

7],;:- ',' 9l 0J 7}1l(Impact Hypothesis);? ."-½•}"lo) 'l}tj-. oltc AJl~'il 

~1~~0-3- '?l¾i>}~Y- ::4¥%}-C ;.,]fc' 0 1 ~.TI 5.1:.~ ~1~A] ;;]¾g_ ~Jl,1 

'5f71I -,lg. '1171% {tel "J-~~ 7}';;-~l-ql .2.'ll%"1½ B7aoJI ~<-1-olLJ- "1 
~A]7]~ ·t-JJ-,a~ Jij<5}~ol= '8"1-~ _Q_"i3%% t!--1.s>_~ -f'r9JA]:?]A] \'.'J~ 71~

:'f- "' §_ •l- •>j O) 11!: tj-

5.2. ~71~7}';: ~]!]% ~"a, ::i:J]'<l~ fJ]-?)-2] ~Z::L ¾'"S'ilt AJ],a~ ~1~uJ

'1l"il -t1-'I!: 'Jl 1,l_;:; %w•1"-' 71n:u 7J-, ,~1,-"1t1, '11"1 "a"i- cf" w'1l3l •11 

V~~%4~'1!:.~"1~1'\l9½~'1l&"i~~tj-

5.3. l\171-c:: 7f's'l!:'1!: ic~"Jo1c,i 0 ) 11!:11. 'f7I~ {l'1J4"a 01VI 'i'R 'll--il 

°a*J~ ~ TI"~~~olo]: ~q. ojc~~ 31~-€:- ~Zl--~:PJ-A t):-7JoJ1 ¾i:l1~ -'fi~ 

g 'locii•l1" 51:;. 2"1"1"1°) 11!:tj-. %e~3l B7iloil ,~~ \'l7J, "11'1-cl 7J 

oJ] t/l~ ~<]1, '5Jl 0JA}~ 7}:~] t>}E:f, 9-~ ~~-4 f5~ 0J: 6]-§-{t-~ -6°1 ~B 

;00111. 

5.4. OJii'.} 71-~-~- ,Y~<5}C"t~] ~ ~ "5"1, jjjpiAj ~~J(oJ1, ~-it% ~A~), i:;il{} ~ 

"1("11, {!;i)-, 0J~(nursery) 'Ee: A}~(feedingVJ-~), >161-"l("il, "~%, .ol-~ 
31 ~ %i'l <5:j ~7a), ~l%1Ell~l- A},tlEl A]7c}~ cgt.J ~--,°,- -?_£_ Jl.0]6"}9 

0 ) ~tj-. CE'I} 'il 0J91 tj-;c- W\'P1 "I§-, e;- oj'lJ, •J-'11, ~~31 °1%, 't 

sj'<l:-:,)0]1+ 7};>1;,c]"i, "1%"!'11 •i 0J o]%%g 21_~-.faj, :ilej'5fajol tlcf. 
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5.5. 7}AJ ~ ~:U.5}_11 7}1· -1/--iill~ ~]7]~~ c-} 0J~ %t:q.;,;7, ~tt/'~, 'l~-ls".--3-.j 

c&9J=¾ ?}~ .c;-- ,Ut:}. °cJ·~J 7}1i~ oJ~g_ £T ~°aW· T:: gJi::+. uJ~ 

J]-7c} * ~?tj o] ~- £ ~~ '?J. oJ·6J7}1! <>] e}.£ oj] "J%}A] *1} '13 6J= "5"' _2_{::::-

7}~~ A]L+c'.j_Q.~ nJ-2}~ 'r:: ~t.:1-. :IG]E..5'!_ 7rf.A]~.£.:I?c/,':_ 7}AJoJ] 

~1l ';'-lA]~oJ°F ,s-}v_ oJ1~% ~~<5"]-t:- ~~'f.) _TI?:] Qo]~¾ 3}6:jof .5}2 

'c-71 7 }'?1-4 'f-7l'lf "1:~I rB"J.eJ "1"1-'a? {ls.i>fc: 7 }'?14 <c!lll-"loJ 0 c 1l:I 

ct. 

5.6. -¥,7] 6 1] n:i,::: oJ].AJ~A~ °cJ'5"JJ{!·-c )cj~A], :ilt-73, AE-~-¾~, "i!'.:112.t- %Jl~ 
0J\l9J ti1JoJl"i 7l~~l"1°F 1l:i:Cf. oj],'·J!C]c: lt:ilf"1 'll-"l-11 'J-<'jo] J]f, 

s]oJ 0 r ~lrj 4 °!l"'Jc'. ¾.;'-iif711 ile&§] ~1<>1°, -'f-71?)- C(}A]7loJI ~-\1"1 

,
0 \':!"roil ell iif aJ .eJ 'll "1 aJ ,q 7 f \ct 711 -'cl q. "ii "d- "1 cc J'[:ilf 0-I ll -"1- ~l 7 I 

0~-g. "67t:f'2} "'(!AJI" :I °cJ"O'Jo] o.J]·~~~A]~ 7Ji~'5};:t~I -\fil'r~~} -~£ 

0 1,f. 

5.7. Yt<l-zl,':_ -3-~.3:J 9J ~}~}~ 1tF8¥1il- o}Ycl A~-F,-~<'if.Il}, A]~_;,;] ~::a 0ll 

T 6 ]6t 1~tj-. . :.Lt:~L+ ~1J°a~o] -§-~C>l] -9.J~ 7,Jo]1?'] r:}g ..a_ 0J~,':_ ]l~ 

s-f oJ "r "'11-cf. 

.1 3JlT, i3JlA]5'~~¥- si::.;: A~~~j~Q.] #-aj"i}%1=0! ~/~]~-•--~ %-9.J~ ~7} 

-~~- 1Ja7}-.s}:ii o]oJ] '.¥}~~- ~i'iJ~ I1g7}·9J-_ 

.2 -?"7]~~o) ~7]1<?1 Al~~ *r.J ~~~_c:~~ 71~S..~} 7h0- ~?~--'-:7} 

6Jl'11: -tr-1o]L.j- <;,l{} .. (:f-:''d-oJ] P];'>;]-C ~~s.,q. Q.}o,ij'7:I~ DIA]~ Ajt,-= ::;

l\J7}"f'"'l 0 r <ilt:J-

5.8. >;!~")o];,jLf yzf~l"1 -'f-7]-3J-'ll'll 7,l-'/-, ',1°J7},;-!:' o]i'j-/1 >t'lJ 01I tq

~ -"f-3JlL4~ _-v_t=]"t}~()F -~-c}. 1-~- "7_ ;;i;]~.Q.J q~ 7]-E ~~ 1~] ~~

lfJ]J]#-f-71 4'lJ.Il},~ A.J~t!-~AJg .Jl~,5]-t· ~,':'._ %.flti"}t1. 

5.9. 4 Zl~l=/{'?}{>~ ~-~,:'. <J-TIZ:PJ- ~~s.., -~}737,iJBl, JJl6~AJ(,l..}.Jl ¥.if), 73 

.A1]-'8J'~ t.J~ o] §-~;,~ l:lJl.A1] ~ ~ .Jl~.5]0:j li]_u!. :.~7}"6]-0:Jci ~Cf·. o]e7"9"} 
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'~7}¾ %<>f•'1 "1?f-<l ~H1:'lJ-'1lc"1 Jlj]f~.;: 7.'17/l<>f/J<>il "I'll~ 7/J_l;i_7f \U 

~= ~_Q_~ ~}~S:~tt! 0 1 ;,;HE·WJ-0t r:7 °1-"J- 7..15°-W 'Y fil7l] ~tj-. :E~-

1:l]iiir@7} -ZJ:i\-7} ~7P~~ lclJ-0°1 ~ <-~~~~~ f7]6°17\-~ ~~~ 'T" ~ 

5.1D. Zf ~7H::- :-i 7,=l_~_o_s=:_,\] f7] &j7)-~ ~-g--@- ~~Al ~-¥-VJ -~'?.}.A] 

"I -'I-~ ;:,_ '1l o-f Sc "f 7 l '°' s,f a! o) ~ t:J-. 

s,n. i'}A]7} ',lR<1} 7<1q.61]:::· 7]41<>11 7]1"'1'1 1L4(effects)2] \'l4' 

(parameters)~ ~ 7J- ~ ~¢:j 3}~ g ~Lll i.}e:j 7)-;;,;J- J[_:iptj o l .TI 1:1] %-:it:i1} 

"I ? l eJ 'lJ .Q__;a_ 1'! \'1 ><I ic ~ ~ ,; ~ 4' :U 711 ef 4. 

6.1. {I-AH:- ~7} ~:{:!oj %'~-i?Yo:J_!j!..-~A]-~~7-] i~jl 617\-~ ~A}-8°]-jl 

-f"7VJ--f} ~1Jii)-~ ;ii};;tJ~]J.i y~-~ 7}:~ 0] ._i,':'._7,.l~A] ~ t!-14 <?Ld-Z:l 

7J?c _l,l_~i,)7]61] ~1,'-ef7:) 'G'i)-'IJ-A];, -',-<>faj ~~i,}C: ::')o]q. 

6.2. ~ ~J7)-AJ ~?:- ~AJ-7J-Al(field monitoring)~ 19-]<5)-~- /]~ ~ T~ 1{!-c:}. -t!:" 

~""ss-L'J,c- 4'% ~7<1"1 \'1.oi7l o!l-'J'i'l '/iqj,~<>IP·l 01-'i-61"1"'- Vcc"l 
'r1li;f;] ~-Ji>f"1 4''1!i)oj 0, efcf. tj-g 'll-:1-<>il rJISfoj >i'i:! 01 'f-sfajxj 

o\ ~ftj- . 

.1 °a "B"J7)-~ ol) Ai ol 16 7.a ~ ~ 7)-~ 0 l s=_ ½ ~ '{l, c-7}? 

.2 o]cH:! 1]-ll:'; :(l~isf:Cc~ 61'!1 ''\·78('!1'11, -'J±, '{)'r., -'l']R?-) 01 -'!! 

R~7f? 

.3 ><fil-1:c •'1'11711 1'!"1"1-"- 'il-'-1"161°, i;f-21}? 

6.3. Y--§-i.~~.91 /l-t:-(~71 "]1:1-) ~Zl~ ~1)Ad t.Ji~ Ccj ¥-t=" f7lf~AioJl 01 
P] "1'.WS)o1 ,Utj-~ ::')-2, 'l!>fr"'i.2.ss '/ICjj'i)cf. ::is1ef sc:U:S"l '-ll"I.° 

°a ~J1f1J 21 i'--"l :of;, ~ 1f-of 1I oil -'1-~11J-of \'l -\'7131 '/I c,J ,;_7f '1% :,,Cjj 
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6.4. ~;,,p~-~~ -~;..p:r_~-=-i.,®9-] ~Al~- 4-:'7JoJ] ~'r! 'BT7H~ ~.!.!.~ 0 1-H 

ofoJ 0 t tJ:,+ ~-llt 'T- 7f"l 'scJlie-"l "il"J':l~J"l"1"'1- :i "l1c"l"1-"-"-
cf'-_,_ OlL-1 

E: T M "1· 

6.5. ~ -ll cc '!I ~f"l "i .i!f 'll ~J,q "I 2p,'-"l "1 "il cJI ti: 'IJ-<J l!l-rH "l-'1-~ >! "a-o-1 

X~ -"dll]-~61°1= ~!-9. {!A}r. i'-Z!-:ill- A]Z}it-1S. ~,8~ *}':;'{;_. ~-61-61 oJ1 
:11~ f,'-{!--i}.£~ ~~11:j.'fl~ 3:31}-&"}z] ?J-5:-~ {tJ.].',:- "'-,i7~]:S:~~o)- ~t1--

4'AH:: 'ii 1l' Al "1 "1-'f Oil -'i 'll "14;::: '1l :,f £1 -it"- <>ii -"1 ~ -ll _J;l_ :. Ai] '/i'-S-f £ 

'\- '11:so] -'2711"1°i°F ~lq ;,<>:-o-1 °]clel •";-'ll(fl<'c)-i'- 'l)?f-si(Null 

hypothesis) ~, -A-2~-~'ll~: 18&}7} {}-.A]Sc]zl \M% Y 9Jtj--';::--oj] -::171-Z•f-711 

'i'1 cf. 

6.6. cl--"1°1 :,;,4<3=;::: 1'fi/l 'l:l-i-)~ 1171-312-"- -'1-'l:ui i:':-1 >1l·ic¾ ~,sfoj 

-ll "1~1 oJ 0 t ~c+-
.1 t[l'2]-~,q_g_£__·-1~¾ 4---1l<5};;ijL} 0'tit%}7] -$15}61 

.2 6J7f:.' ?'ll-o-1"14 cEc: a}Ji<>f7I ~l<>l"l 

.3 -'r- / I ,J--:,- >B -1l £1 sf 7-14 "ii '11-S-f 7] -$J Bf 61 

.4 -'r-7],j];,]c;i- 'lJ7f 7]~,; y'lJ-S-f/] -$j'5foj 

,;l J11 ~~l- AJi5H7} sl-~~~]j_!_ 0 ]~ 0 1 1,JL!J;} ~T iL1i:.4" <5}~°F 'I}-c}_ ~

~ >;c 0~'8 "i7l;::: rfg!<j 0<fia"1- -11.'il:.' 'l-.~<>foj 0 ] ~q 

.1 -~7]~ %~2~ ~IcH, 0J, t"-\!d 

.2 f-71?}.Qj qj:5:] 

.3 f7jl--lJ~ 
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7.2. -';'-7]7} '1J-'1!~ss <'.!1l"1'1! .\'-7] ;a <j'lj-.f~ "11}~ ,\]fl"i] 'l}iJ',']"1°1 

'l}t:j-. 'i'!:a. -'l'J-~-"-~ A}:~l Oil ell %-°1 'fl £st {)oj 7] -"I 71 '17}:tj-'lj oJl-'i 

'1 % >1 "1 ° I ~ cJ-::: j O l t:J-. '171 ;a '!l-'1-~ttil, + 71 "J- 7<l 7111.Jl oJI "i .eJ ~ "I 
~"iJ-°1 1'/-i~, :§1-eJ- 'Ii •~%.!/-1"-"il cJl'l:f 'cl~"il cJI~ ':l~ "11~ 0 1 '17f'il-~ 

oJI S1-of"1 '1Jof*"1"1ol 'l:ft:J-. 

7.3. ifAJl7le'l:-€. :,JAJI, -'l.ol, 1Jc>io1 "1Zlll''l!: 01'-121- 7]~"1 71';,'a g '1?1 

"1"1 61%!:! 4' '.l/'l=- -¥1:7/l 'cl~"l 0 li5f.\o {!•!J 7f'o~ ~ "i~~ ~ 4' 
'.l/.£~ ;<J]1fr -il-"a,; -']•]-ofc:r~ ~"1°1 ~t:j-. 

7.4. '17 I 'c :jj I l aj ~ _;,_ '8"-" I 7.l_ :tj- 2J '8" -"] _"__s'_::J_ 'ii -°1 -':-"l g :il e1 -.1 oj 'fl £ '9 

oi O 1 1-I cJ-. :G- "1 "1 "1--°1 ~ 1s le '.'! 'll- "'"-"-:i 'ii O 1 11 4s' "1 "1 ° 1 "I ::: "L 4' 'a 
"1610) iifc:-<], .c!c'l=- %E'9°1°) -ofc::-<]"i] -;I~ -\ll:,+2] ;::',j~ ;,Jli\'-'5I uj 

oj7f.ej :>IP,, "r'll ,Ee: ~~"1.!/-"il 'j'j-15foj '§!1.oJI ~7HI 7.l_Sa(informcd 

decision)~- 7Hfi-}7TI -'i!t:-1-. 0 ]';: 1lzl-zp.J-:tj- i'i~ 0J-¥:!-7s2-J .!i!..z\oTI ~tr 'r.B. 

1B- ~*~ JI.:.] 71-=rr.o]tj-. 

3.2.4. -'!J-ct•l7]% 0l'-I- {!:'lJ"l '!J-ct7li\'- i\'-'ll~->'--¥-Fl 1]'11~ %~91 

"11°d'''i"7l 'll71"1!"1101 

1.1. oJ-ft-ltfl/]%0]4 -8-~~ oj{t- 7}.::g-~1.9._£-¥-El 7]'{}'8"lt:- ¥-~ -,g,. -'f--/] 

Cil'J-%-€. o]-'l,, ',l{!, "I, 1.Jl"J -'.,- 'llA%:i!f "11>1I stickwater 6 ]t:j-. 6 I llll 

7]~~ ~-.;:. ).~*~~ {!-!,:::--9..-,1-i'g'~ 7}Alni t.~4-.:ii!.% 0 1 ;,J]~~ t-1"5floj] :;\1 

~"le: "iJ'l- ;,J',l-.flil 'l'J-c15'J:-<l U~\'l -¥1:7,J:4 ,PJt'-711~ 'l!~'S/4' '.Ut:J-. 

10) Draft Waste AssPssmenl Gui<lam:c for the London Convention 1972 and for Anncx2 lo 

the J99n Protocol Lu the London Convention 197? Coneerning DumIJiug of Fish Waste or 

Material Resulting from Industrial Fish Processing Operations LC/SG20/12. ANG. 
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'll '/1--ol -"--" " ~I ;;J / I cl- ,c_ "1 % Oil rIJ-el-"i cJ 2 t+ ¾ •~ <:Jc 0,l' QJ 30 - 40 % :a, 
~)7] 'l")r}. 

1.2. tlli'll 0 l 19729} '"1\i'll"l' 1972oJI rH'l"! 1996 e.J"a-'1°--i ,;J 2 ¥4/-'i~ 
C>] -R-!lll 71 *o] y- _,,J-'il -3:J e>J ff-i1- ;;:a _Q__~_ /] 7J ~- -~-11 ~ T- 7] oJl 41 ~ .A] .aj ~ 

'll'i/--'}'1 ~t+- 0 ltc -'f-7]'13j rH'll- 0 1 ~1-::c llfl71;:;-~f J e.J it'l! 0--I •a/] 
,]'iJ--"l(i!QJ~f LC. .. (19))"11 7J3o.S}aj "1i1"1liJ*o] -'f-7J 5J'i"(;Et '<)· -'11 

'T) VY-:- .:i=ZL~ 7.d-1]%}t:- {l~~ A11J¾ ~]i1'%}j1 '.V.9-. O:j7]Al~ 1A.2t 
2}:}2-] 6]ff-i1-7s ~]71%1il-~- tj~Jl '.U,£..uj •]£?-l~-f,9~ ".-ilif9_£-J-lrF.~9.j 

ttlJ ,:,: oJJ '1 % Z.} cJ ~ e.j .5'. c: o) L] q. 

2.1. -'f-71°1) rH'l"! rH~l"J 0Jg, "aJ)-o)t:c 'E7]\171lc: o),i '\l7)A)~J--~ y 

%'is)aj 0 ( 1crf . 

. 1 Oil7]f,l-2] 'JCll(<HAJ-, '~- 'ZJ'l!, {.-'1/] e;<h1l'+ eli'li) 

.2 ,iJ;J,.- c!s->"J-('ll'll/'r<!)~l •~-'iJ'!l'e.J ?al'll\lloJ 

.3 -'f-7]7} "il"llo1o] 'fl "11'!).x] -']"a'il lll]7]{.-¾ _l;l_j'J-S};,jc} ~;:c-.H: 

~'" 0 -, 

2.2. ~1i!}-A}6J_O_~ ll]l71~- -'@71-7} ~]71* {)_1:_/]§j-~- ~l-sJTid, gA]7H--'- tl

~--i1.-J-~:ilt- ~'4%}0:j i}~¾-lf.9} 4'-7HJA} TT7s~ Y.'fltl- i}~:;s~~g A]f;] 

3"}c.:io~ ~-q., &j7}~TI:.!t- 7]-~lt'_ ~1£11Aj 0-Jlj!-.oJ] 2-j-~f.ltj-. 

2.3. itll 11% ,,.,~ ";:J :.4 ?i'-~,?;i j,7 * <l-2-J -"'1 ZlZl ~ ~- _ll c'.=J '5"1 ~- ~.p.. ~ .B..cifcf-. % 

.:il.7] I!1]7]%-~ _g-1.±~l 9J,1]-6" ~H} 2 7ll ~i,~Scj.ll 1i}·'1J ~~%]-7-ll ;,;f;g-~111q 

!111}:=7l<l \..~ A]~-~A] \'.'J-_Q_'i:! lc!}E,J]-c.1o} ~6l-Q31} P]{:!"c} ~-<-I]~ 0 }41;"; 

A-Wt[~"' ~let. ~]7]%g °1f1-A}~-~- ~11::1%]--t ~~ 01 lfO~ tj 0J 011?:l !~] 

7]%g_ --8_'}~_%]71] %A]%}';:_ ~o] ~9-~o]tj-. 
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2.3. '.:·.:5271 llil71%~ 'r-7l"l"irt:11 i:Jl'i1 >1!11% "1:"1 '1l-'11-¾ .:;,_ilJw u1J ,11 

'<l:-<l::C ofeJl,\l~J-~ '<"'=-Al 3c91-;;1;:: ~11i"i"'ir \!6.:il, "1e1'\'fel "J'<loJI i:J1 

;;foj .:;,_"I~ Bfoj 0e 'i}cj-. 

. 1 2 ~l ~ 6 Hf A 1-li 5'_ :,(~ 71--t?

.2 A~ ,&:I:.(silage) ;.~-:;:!--

.3 el_a.ss,\i ./\-%'o-'ll 01% 

.4 ~~oJl _gl~l QJJ7<1l~J7]~- ~~-

.s 7}~- 014 °J61%%Q] ,l..}£~_Ai o]% 

.6 ']§f<:j-{!'l:]>]{!<>11 °1% 

2.5. 01~- lclJ-1}.9~ '¥fi]],:tj'tl 7}%J.j'Xj.!j!-~ "15",},'-J- ~~~-2-.£ ::il~~o-101= tf-tj-. 

'1!"-t -l\-AJ- ',;-7J(farming) 01 -cl'll"i\'l _ss:-<l7f 71%"1"i 0e "iif.:il, lll]7HHl

HIE..5~.Ji 'f~k7} ,Uo-10): ~cf-- 0J-'4 %271 .A}..fi.A~{:}tiJ~o] 11~5:l'B ~l 

?Ji;;] .TI.7]-\H:l-cJj_lt ~:it} .f!-1H<5l-6i A}li1!{l~1}-7J}Al.9l 7-ic]7]- 7c)AJ] ~~ 

oJl,-1,-l .=ilc;jS~o-1°1= ~}4. AJ*:J:(silage) .A)l(!-%QJ AJAJAjo] ~-fL 22:~Al-~J

o]q. 

2.6. ~-.:iLJI 01]7]%5'1 'f-1l"17f;:: '17f'il-'s-0i ::1 %"1¾ 'i_lz]-C;'17J:i!l- ~7,l 61J 

tjj~ 1r--~J-~1- $Jtil~ 71]~1714 1:l]i["~,:tj1l 1:1]%0] ~-Al ~]1 ~~12..£. 

-iHi-"1711 1'f%~ HJ-?}o] '.llr 7il+<>i12 ::1 "171~ ~c::,;;f"i 0e i}cf. q~ 

.-:tl~UJ-'{J-~ -{,l_:~~oJ 7}-§-'1],':_ _9_-.§- 3J-i'.iilJ-~2~ 1:1].W.~7}9-] ¥1:~oi]hj _:il 

"1 "i 01 o e ~} cJ-. 

1.1. %.ll7l ~e11;J%~ {}-'i1,:tj %.TI.71 J,-J~·N-11 7l'tl%~t 1!<;=1;1~ %11~-

01 :;i 1'1-'ll '~ <\}l\l 7f :: c+-i: "i'J-"11 >II '11"1 'i' '.ll t:'}. 

,1 ~]71-M-.q 71~::i!f ~(oJl, ;tl~{!-014 OJ~~) 

.2 %-A~.Aj ~f 

.3 .!/-il'll- 01JJ.i9l fe§J ~~i<:121 \ll-"l 
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3.2. \1/Jl.i>f'll :o,J,]7Jir01 -\!.ol ~~±:ti"1 \ll:o:}7f's-'JoJI i"7'Ji5f"l 'r'<i~ 
~- Vcl-("il; BOD<1 ~7f "14) 

3.3. %.-V;.,] ll!7l%::C %Ci'7]7f '8-'ll-oJI 11'i'-"1'.l/½"11 •l/].llic 0 1I sj-tfcj "1 

%7lic"il -'1 iJ-"f"l 0) '¥ 111] 7f '., ~fcJ-. 

3.4. -t'-AJ-5:_.:Z:-}A] ~f}-7]~o]] -¥-~~-1} l-]~.il..7]t:° 7i-9-t:g~ .'ilJ7}7} Jl,1-,t}t.:.j. 

,;c 7 1 "I 9.1- -1-l "l -1'-c ~i r1 -g AJ- oi1 "1 ~' ,i -¥-"i .i ,i oi1 "1 71 ;,i 'll s.J O 1 °, ~ kl 

3.5. 0J-'-J.7:f ilJ]7]~-,':- ~~~ V-~l~ 6}7]A]~ -4"7} 5:Jt:f·. o] l:;c_.0<}7]A~*% 

_¥:_ V'J-~-} ;& ~ .!i!_ifA~~ g *~A]~ 7} 'c;° Aj:il} §j ~~~ 2-] £_ ';'_] ~ _Q_ ~*!?~ aj

A~ 1 ½'r- 11-';:; AjoJ] ::; ~~ -?~ ~ 7li~<".Lj°F ~ct--

4.1. f7j?}-.Qj {i-~~ ~a}~ ~{lo] <?}~"~Ad:il}- c}~ uj,4 ,R-;~Jl~ ~-~A]7]7] 

~-.5}9 --\fil'TZ9_2_~ :f,:_r~~-"j:i!} 1(J;,,JJ ~~l"'d ';l ~-'rlP~ E}'8"~% zj_t;=:_"5"]-u:l 

01= ~tj-. f-7]~ oi~-~'iJ, {!~, OJ-f\--, A}-&-AJ% _:y._~·"9/- ?,~OJt!-~21 ~-ttj 

;sj~I >J'lj.sj c\) ..;J"il"i o]%g {!-1J-tf;,Jcj "ii5fA/-,/:c] f,;o]o] '1!c+ 

4.2. 7}-';;·6}-1;:l :i;=-7] ;g-J::1-t .!'p-7] 1:lJ-~o] ~17]% J:e---9-t:~;ij- ct~ AJ~-a-J-4 -~ 

!i::.A._TCJ.0] 't\C]t- ~/l-9+ ~'c!'f:! °d1f-,'} ~:±.A]~~ ~.£~ ~<-}!cl~ 

~!i:::u:1°]: B-9-. ~<:!-7:l·S--~- {'.-7]%-4121 ~'}]--~- 3']-§-~"}.:il. -1]5':-';s'-S-.9-l ~ 0 1 

s-<i lli]7]%o] 0 ]%"-1~1 ~ltj-

4.J. %_-iI/] 7}6°~]71~ ¥-;1]AJ-j::_.9-j ,j1)0!] ~£_~ 13.£~ r_,J-g-j_q. {:t:} . 

. 1 i5HA7-~ ¥-'c1, 7]-=t-~:}TI:j·:;:q- ,w*~-"'j(o1], :z.1"E§, {H:}~'11, AJAi'\l]*) 

.2 ~71%~ *cl, :ft}"§:}:il~ 1.J~~ 1.a(oJL oH-ff, -Y~, +l-¥=--;1~, -1--~f; -t) 
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.3 01'11"1'191 ~:iva 
.1 'a 'll :ilf "1-" l y. ,~ *¾ .ll.-"a •l "1 ( .!l.:<:. 'i' "1 ~, 'll 711 "1-"I "ll 
.2 {}-cH+~r lill~"fi" {!-~, 7}~2} -ft-AJAJ,&-:;,;J-

.3 •l 0d'"~*91 ~¾7<1.s!. 

. 4 "l \'.! 7<1 'l'I O l y. 'r .ll. ~ 1c :& OJ- 011+ "l ¾ .a •l "1 

.5 'l!·"Jo<j 

.6 oj ',} 

.7 •l !c. 

.8 .,'Af•lEJ-•l "1 

.9 ~l--<1\'l 't'-<1-"1°1%: "11"1*'lL •l:<1711°1:., "r"P'"1-'<l, ~'T''i', 
"I] 1,j o<j <J *-;J Bj z] 'lJ 

ojaj~ 'l)J;l_'° /]~ ji'-~g ',-i5foj 'll¾ 'r '.l).ll.y. 'l!.ll.-'l\'l el_"J-\'i'i'¾

¾ -iif "l .!l. ,HJ- ,;o '.ll cf. 

4.4 . .'fjoJ]Ai •?:]_~~ 4'"°7]:;,;J-9.j -q-,1.joj] ,TI-~ 1.!i!.~ 1f-7]%{1Qj ~A~~ ¾1:il}-

1[~~ ~:1:}'8"H:~-L1] 3MA'5}tj-. -Y.QJ ~~ ~7}~ ~7]7} '?lJ}~ 7J-?- ~-

7]2] :(i!:,,j- "IJ~g "i%<5}oj ½ ~o]cf . .'£~ 0]i:c -'f-J]"J-.ll.i;!_-'/ E1 %~ g 

'llel a]%-"]7]C: ~7<!"1-"8 £..<};,; "1%t-]oj ½ 7,lo]cf. op]~ ~HJ!lc] 

~11=.t- ~7]-3':-<!£! -¥-Ji\-~ ~~1-0:J :U-5:~ 4- ;Uc}. 

4.5. %.:i!.7] ~71* .J.jZ,"cJ· 7}1}- ¾A~ f7]AJ- {1~7]tr.& ,,,~¥-~ !,:::1:l]oll 

o]1f~'?l j:, ~, ~]7]%c>J %~-, AB, ~-~].J.J ~-ZHL ~!,:::~-W-~ -Yz.J-9'-% 

-!,;- -',i-oJ] !~<5}oj '\JJII ~5'.!c]]e •H"1o]oj 0 } 1lcf. %7]%1.JI ~{! 0 ] {ltf 

-o}"l lli]7J,,-0J -;l-01'.l.\i": \11*<>11 11711 °]%7}',; i>f.SC."t 'f-7Jc,J--'1 1Fai5J.,i 

'f-7]"J-'il·fr A}%t-foj 0) tlcf. llil 7l%<>1I ::1 0<}"1 Y. ',)~ •n "i Ci] ~'1 <1 oJ 
A]~-"i/-~ -{1-S. AT~~ ~7}Aj~ 7}t'-.AJo] V.-C t11~~ ~~~ 11p-~~ 

-5t t, -~ J1.'8'}tj-. 

4.6. -'lie.¾ 'EC: "i'7}-']~l -'f-7]"1-'lJOJ AJ>]'-171 °J'l10iJ l]i"-"1-'lJoJ] ~'1} ..<~ 

%'1'1l"l c'c.scell6;,; 'lJ7}S-foj 0 ) ~Y- ;}',;~ "1i"J~ '«'9' 01.§ '£~I 
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4.7. 0 ]u1 ¾°a·6}2 v-e ~-7]1·°1]Ai ;;J.g.~7"£1} .2.l-~Ei""s Z!T~~~ ~,':'_ 

~..:1::t+ ';'._F2-<5HQ:JoJI "'H~¾ 1y-7]6~.$L;;: l7J;;}%]-t:-r,J] nH-9- ¾-9..B}t:f. 

4.8. -~·.=i.!.7] lE1I7]%~ -?°71~~ -§-~g_ liJ1}%l-1] ~-8"}~ qg;.~ti-J-£ J!..G-jb-} 

oj o) '1} c1-. 

. 1 ~-'?cl., il.T, ~7H~ _lf.~ ~\':!<l oj]AJ~T":' ,¥-i,}tlf 

.2 ~-}1-AJ S°. '{ L·(j O }\--l A] .9j c:j ,¥-

4.9. *·"-/I lf-t'-ii-'J<>il"1 '1PJ~ -:Cc.:ii7I lljl7]1, 0 IJ qji>f'9A7~ "B"'i•B½"J\tl 
o] ~-7]%-"¥~~ -,£-~~- :..J. °cl-~-~- ~7}"5}-t: ~A -f!-~o] Q~ -~-9-7} '.V_t:}. 

I&j]7]%~ ~l:l}~ ~-7] 7-JXuH(bottom dump barges)s!..Jj/-1::7 .!!~ ~7]~'.U 

:52 =; 1JA]11°ll 5Jl]7]% *-9-i'~ ~ Tt}~ 1-'-7} ~7-fl Bel-. ~71] ""~ ~]71-8· 

-~ -'f·7l{ll::!f011-f 7JX11H2.J ~;:foj]Ai -'El :u:i}IB_ %7]%~ i.fiAir;i=!o1l rl]~- :?} 

AjoJ-a-J=g ~'tl ~.,__,} 9}_-11_ l>j]7]faro] ~*9.I 1.c'-]<"'>]S.. Ci ;g- o]-§-~?l) ·'t}- •~.:. 

S:lt:t. C:-.:j>'.-j7}A1 -?7]~Jl{l~ 7JA-J]Ajo] &l-~~-1'.loJl °cl{,l=-~.- o]?;]7-I] -'Elt:t. 

21.W.;!c+. 'B-"15'. 7fct\!J-i"- %27I ·~l71...-:". •11'1\'l~ ,17Jc.\- •i5'.% 71 
~l::l]~- ,,.cJ-%s=l~ ~cl~ ~oJ=~ 7]t!ct. 0 1~-1~ °3l'i"J:~ :n]-8}.:il ~l!i~~-51 

~ HJitj ::_ -¥,7].AJ ~ 1 g -?-~ -l!1-fl %]--t:- ~ 01 L:}. 
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½<S}o:joj: ~}t:l-. ~ "~~J:7}11 Impact Hypothesis". ~:z} ~~-€.- ~]Cd-¥. 

:z7~7}~ g ~¾-6}7]4 7-J-¥-<5}';: ~19• -2-7-Hi u}tl:!<5}0:j rc:t. 'i.}7}5} 

C: ;;iq. 0 J ~7fc:: is77f;<C(1-~- ".l'Joj 2']5c-"f'1711, "E YYE7,J ',l.fl_J.f',l

% *il\'"H"-"HI :(allj-,;fc:c1] uffq. ,g,_a-,;fcl. -f-A}C: ofuf rj'l/21 -,;-cu] 

gJ]71·1'¼-::i,- lf-;;]<5}~ 7J-9-oJl ~~-i::J-~ :~cJq-_ 

5.3. 'lJ-7il':JnJ ~7}C: A~%;<}~, 'i,-0JJ.J-:,j31} cj-,: ~J-'lj"J tfl 0J9-] 0]%"1] u]c'J 

C: ':JnJ-£- .fl_ej'.5fC: 'll-3:- :l''l)-,;foj 0 ) q}cj-, 0 1~ Wci3J'11 -"-'T'-'l ;f-lJ 

oJ] c:J4i.}c9 ~6JQ• ~.J.j, A]· ..g.,TI- TT.£.~} ol]~~';: ~6J:9.1 7.]~e:J-1f· % 

% -i]-'-:J.5fc9o] -q}cj- 'lJ-lJ':l;;-J"-1 'r'il ,qe, ,o 'lJ'ili-o-J ~,"'1"10) .5}.:il. t\-

7,j oJl ell~ 7}".J- 'll -"l ~ -<'l"lio- "''1 "Ile 'll <>ii ~-o-1"1,., ,;c_ 2 c1 -.sf"1 °1 ~ 

cl-

6.1. {}Al-C· is:l/}3::.zlC] %~-¾~C:llj!--7JA]-S:~~7.] .:Z.2.j.Jl 'oj7}~ ~A}'o}.TI 

f7P:J--g ,:J;;:ai-tr ::c~AJoJJAi 'T~l~} 1t~c1 ~~ ;!~.Al :rt ~7,33!} CUTI 

z-l7Jg _l;l_!'!S-f7]"il ~--li'-~-"l ,l-"J'(J-Aj-i, -',-itfoj {i-;}o-fc: 7,l 0Jcj-. 

6.2. °a ti"J:7}~ .g. i?l AJ-{}Al(field monitoring)-~ ~ 2-] <5}~ 7] ~ g ?-J.j ~tl-- i't 

"; _,:,_,a__i 'il :: "r'¾ t\-1 "l \ll ~ ;f "ii "II-'<! 'II -'l, Lff "ii "1 ° I -'f '1 o<J _TI '.lJ t' o<J 

>J-~1-,;f;j '~i>foj 4'\'loC]"1°l -q}cj-. cfg 11¥-oJI rJ]o-J"i •fl'il- 01 7'.sfoj;,j 

o) ~}cj-. 

J':l~~oJ1~"1~'(]*~~-ll•1~•~~~m 
.2 0J2J~ 7Hl-i- '(]'t-,;fc:cll oJ~ ~ll('111ei, 'iJ-'"', '/!"°, ,.J,]_ll_T') 0 1 '11 

S.~7]-? 

.3 ;<]Re: "1'!/711 'l'}ie]>'l2 i\l·'<i';cJoJ 0 l "fc::71? 

6.3. "Y%ii~~.Q~ ;;1'i!'(~-7] c1l1_) a:_~,?• ~Aj-"J 1.fj~ expf--C !f~7l~Aio)] c] 

Pj :l'W"i°1 '.<)cj-c: ?;!% ',l~Pj "-" ';]'\l@t:l-. iaHl i:c!~"-1 Lff°'I::'. 
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°s~}l],(s!'j b'·-ol-<l:e; 'Oj7}<5f7]"il -1'-"l~"}\'l ~7}")~1 'l!.!l.7} -"l'ti'l'l!¾ 

cijap] ,loJI "i7fcJ~oJI QJ1'}cj .ll.'i''tlcJ-

6.4. "J7}•J~:'. 't}A]"'s'.::I'l!j.Qj -lJ:,j]S} yiJoJ] i'f'li \'l','·7l'1f 'jj.!l.,~· 0 ]% 

.,)"1°! ~cf. "}'jj,O. 'f 7f>el '11~]5'.>7 "ll-"J°J~J,]°14 CCI. "}'1,>e]"j?.5'. 

Y.'?c 'T' '.U c1. 

6.5. "';"a:'. 'il'J,J"1 32f °J11l'"i"i "IJ/. "l"1"11 cJI~ 'll'1J' :§Jqj "1J/.:" ,HJ 

ii}.1'."l- -lllll5']oj 0 ) ~cl. 'tlJC}~ 't'i'.J:32} >]zl\ll;;<. 'l!ii'"l >fr": g 'i·.,}"1 

oJ11-'f! ~;;j-if_9_QJ ~ftl.t~-n: ;:L,1}"5}-A] ft.£-"1- Z}-A]t=- 1u:11s.io1°F "91-c.]. 

~Ate 'il~J>e]Qj 2].<,toJ].<7 °J 0 Jt.}~ \ll~~l .;J'~oJI i'f~l ,l.!l.;': .,J]{;'·Sf'r. 

·';· i'f;,:.o] -'Jlll'1"1o) ~q . .'c"I o]aj~l °';"a(¥!";)::'. °s /Hl(Null 

hypothesis) '~, -R-~A,tV,~ ~~7}- ,j,A]~Al ~-g~4~ ~Jc}T:"-oJ] ,:~"6]71] 

'cJCI. 

6.6. 7JA]£>] i!"i('f'° i'f('I \':!'i'J;c. 'jj1]"1"s'. &"14 ;c';,j 'll't'~ \'IS}cj 

'~'}"]°lo) ~Ct . 
. 1 'qj_?}-7JAl3I£_L~% 4'-1}"5}-7,L} ~-Jx_·6~7] ~"5}-ctj 

.2 "5]7}-~ '°r7a"6}~q !f.~ t~~"5}7] ~]"6}-e:J 

.3 -"f-7]:',;J-~ ;(H;.(J~ i>l-714 lfi]slJB}7] ~~"6}-ctj 

.4 ;s-i]Jlc!]7l.:S- .Tis?l- 7]~g T-1l5"}-7] 'fl<Slctj 

7.1. ~7} ~-A~ ~~ ::'._ -2..C- °JOJ= 17}-7} ~5;:rs:L-11_ {fA].flTA}-oJ-o] ~Ad-'f:! 

•ct-1- 01]~- ~~~- 4"'- '.V,ct. ~7}.?~ Vf-"i5::Zi{"_., 1L&_-4_Q_& 7fo·-?·} '{}=,=:}, 

~7c1:u,s'}:s,f -'J•H7} "'is:~"12 °1eio1 "l<H7f ->l 'T' 9.ls:."f tf"J 6 l .,111 
.'i'.t '1)•~¥1 '17}C: 42·<1 >e}.a.2} 'l]~ .. ;;. 3'.WS}6j 0) ~kl. 
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-66-

'{1 I-do --&V f-';~i~ ~ti¥ OE ·9 "8661 2QW~ [;i;fy{,c [,;,{'?. 

!-£-,' llo[ft.\ltc {Lfo ~[L[lr, f',::-l)i:-'n Gdr,~r klk>t-vl~ ~{Y.f.:1. {~61 ~ l:1LGGI. ·J--0~ -~ (11 

::;{cw lo!'O{S%{Y a'; l'ld-cfs {i,[L;:' 20!<--l:ii.-br C;k!'OtSli• -:;Ho 7' 

le&f,;, a{6-fa 1slsck lo'/H'c -lHLli< loli<-/L wi'z!t ¾lb lio-G-~ {;r¾!• 

tol'c-is-t"O ::,fYl'OtSl& ld.elrr!¥ a l\,o lsn -bfo ·c:-& a !,c.£, lf1~1~ 
[YY{l 20W'Tz~ ~%lo [o:f'olig %ij1 [lo[L"§° -~[L[[tI .;-HY~~f G lb: lo 

lY~to- 9661 "-b[o~ -:::;-{.g{q:[lt-l- ~-t:"[L ~lt [L{.<?-:1[-r: ~-F-r.l -kg,: ~ 

tz C'.-1, Ir fo ~ k Fb I,:½ -1' IL lllr Iii ts f.< ro {o-/L ~ (JOOO)OJcJ) k fdo 966T 

-bGL6T lo~l~[.\ 'Kt',%lo l'OtSlo lio.:,C,",-/,1,, -:,Ctz "'lslk-/L ;s[L½ ,fo 

Ke :lc[Lli< :::;fy~k {L~, loi£-¾ ;c!-b -b[o-J,fl(~ ::;{.e['err ;sl½ fol> T 

ii<k 

iuk>cl>r {LI!, ~¾[L-\l- [¼IL~~ 'S'Z'£ 

·-b[o-t:°lf" t:21!: t%¾l5 -fi~cr-4: fatit 

llo~8 ro~-llfo~.@ {iI-f'.:::[2:{llO ~lo ·-bP-, [l.:::-J..g-2.{L ~(UO!Spap parnJOJU~) 

& ]'): 1~ ft'. 2 lio a: & i,, ls f,t lio-lr i,, '7 is' :::; ,; & ~ '-!,, lit lo l" I<> ei 

{s-!?-11¥ ;.; fi'.2 tsf'>-tir wlit liol>'2'l.e lobt-, ,<% :::;,; 'k-=tt'' lol<>i"i& 
~ '[,-c:::;{.e lob[,;-!,,[i< loli>'-'2rr -f~ii, ~{Yis- lo-br]')'. lv,'l: '-b{s Joi<> 

i"icai'z lol.el',ee: a i,,-,,- lolfur2n'IY!z fo-br]'l:lv-/l: 2·0 lzl(!c ::;{d, rL 

·-1:iw lol>:eo "s{o{I, 

eole-lo lio~-& {Lis lo-\?ltof,I\, wlb lio-1%t/< lo¾-/r¾fy it r,!¾ lol'z~ 

[,-:~ lo k lio lrtlli ~ ;'sc IL-,!, 'lln-i'b"-./o ~{Li<> '-b lo K: C;-b{s lo[<:, ["i-§-1<> 

fvlio&-br{Lk {L[¥1Leo% toai'z lofo"' lioRlv -=t2ofalv TCF/c ·-1:iie 
=lol-ot5~Th l~R-lY ~.J..g[-i ~,t.gg,:R, ;:;[/"½ '~t5&l-Y ·i:!-o-lo-B~ -[LlL-k 7.:L 

-fdY.,\:loE'i'i tolv-/2 t· 

f~.fn.lL½ r· 



1+~.g- 11<'-~<5}~ 5:fC}. 6]~ .A]{)Ai~ 3:)-§-W uj]';::: i5H 0J tl-7cloJl r~~ Cj 

OJ' 11J7~~ ~~{J-"'d-g::" j]_0'j•8}o:jof= <5}9 cJc]~ ~~{,J_Ajg 7)~<5}:::L-JH::

O!]"J>j 7J ;7_ 'lf'{io] "1%c:J"10) ~}tj-. c<]'iJ>itc '; 11'J~,;foj],j.ej ';'7] 

<5Hf,Q-- !f7JQJ ~J1.Aj-~- ~±:.A]Jl';::: ~;,}~'?.l x,t;J~ ;J*~ 911¥-~ uH 

~I-tit: /;/ 0 ] 0 fi..]?.j-t: ,f,g"IJ ?-7-]ofoj "11ls-f<>j 0 ) ~cf. 

2. 'i:!•ct~'4 197291 1996 ~Aa/,-H:=- l!JJ71-~-611+ r.t:= *~,21 f-71i--=- ~1 111-

~-"ioJl "=;~_<5]711 ~~~ -¥-o:J•tl -~-AJ%1!¾ A1].2j<5}_TI_-'e:- i,1-.A]~c-H--:- ~6f 

g jH~?i}2 9J.9-. 9~?J 1,i ~{loJ] 9-J~, 0 ]~.- A]1JAi';::: =i ..':t-~AioJ] ~ 

,l]'i.J -1'-c.l"il "1%'rlcJ-. ~1,,ij"l' 1972;c. ';'ll i>!l71Z-,f ';'/lGI s]7j~ 

~]7]%9~ f-7]~ -j5'A]i5}j1 9)y_ ~<?..}Qj 1H:loJl SL]~, 0 ]-~ A]~--'lC 5H 0J 
T-.7]7} ~-A]Sc].xl ?J-y-C- ~~oJ] r.Jl~ 1f-4f.A-J~ Jl.T~ 'i}~-A]:1]';::: -:,J. 0]r.}. 

o)~ t'jL,:}1Jof 1972 -,5~2-1 6]~ A]-{]Ai~ ~%0}~ -~-?-, o] .A]~Ai~-= it\ 

>;l~"J' 1972'°1 'I] 1-'/-4s'l-7 6I] \'i\'1-~f<>j ,tfi/ic'l-0 ]1.f cf;" ,l-,I_O/ -'j'-7]~ 

~B¥-~ T '.Vt :;J ,:i _ _y_ t;J1~~~T file}. 

3. =i'f:] 1 ~~ :':L_Aj~ ;;zl~% ~%.S}';::: 14-- ~-s~ ~~ 0 1 Lllt'i--,tj 0 ]: -SH:_:" 

t+7ll~ ~li!Ji5-J z]~i5]a:j ~:il.. ~-9..1'.9 6 ]-C 'lJt,i}.:q~_l "~A} ~1i t~·T"7} 

erj, 2-~ lJ:-71]~ 6,7}~ ";,.J~~'6}7] ~oJ] ½-~if] ~~£'6}ctjnf= ~c} . .:i\:1 

1-2- 1996 9~'1] Ai9-] Al] 2 Jf-1,~Ai.9~ 7f ¥~TI~ -'c}-32_-t}-7~]-f; £~:B-l~!- -?;:J_Q_ 

S- 1:-}g -'t11:~-:'. ±W~ct . 
. 1 llJ17]~ :';Aj(§}'il"l, *~L ,-\J-Z-:';AJ) 

.2 ..i]:1]~ BJ-;<]~A}S'~ -¥!-CllclJ-<tl-

.3 c561%A]1J ~Ai(Action List) 

.4 f 7]?} ~l~l:i!l- -t;·-'8 (f 7j AJ- Aj Aj 3':Zi) 

.5 '{ji5J=.>Id7}(~-;<~q;_j 0J~7}A '{lTIJ7}~ 1"~) 

.6 '5~ ;;]- ~8E 

.7 --'-1-'1:1 -"1 6,B:i!l .".>~-9-A~tl- ~T ~i<?..l 

.8 f 7] AJ =LJ-.A,] 131 .UJ 7} 
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4. 0 J "1~'11': 1<'<17l'll %7l%oJI ~-1l"1 1/£.,s'_ '?"£ *'ll %'11 %%:ilf 61 
%oJl t111ff:ficf-. o] A]{JAi~ tB 0JoJ1J•i ~'?']_;;]~ %7]~5'.. T-"-d~ ~~Jae 1f

:i:i~'.@ 9}¥-:~q f7loJl t.Bi:J-~tl ,iJ~ ~;;1tJ. 1r'-.ull~t~2 ~:u,71, ~'1j~*-
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5. ¥-/] r~7<llc:J-¥-ii ~7}"5"]~ £:7]1c°J.l]oJ]A-j~ r.}-~ 1+oJ-~ ~2:j"t}Ocjoj: t!cl-. 

. 1 W-AJ~_ ~17]~.zj ~r-!l, i:!J, AJ-t:Hci flr-iiHAj 

.2 AJ ~"t;'-Aj 2~ 7;}-A-j] ~ 4! Q:j :il} ~l 7]-'8- AJ "'d ~ 'C ~,! 

.3 o}c.lj£i itj]/]~ ~l::./UJAl 7]~.9~ E}"d-Ad i3£ 

3.1. 'i'f-'g- .AH ff!-] ftl-(product reformulation) 

3.2.1178 •]cf7l:'c 

3_3_ f}-Ad ~78 

3.4. f1 £ rH .<ii 

3.5. ;.~ {l .x] ~ ~ AH "J ~(on-site, dosed-loop recycling) 

6. ~tl!:~2...S.. 7JAHi2l· t"4!oJ]A-j ~7]~ l:lJ-;;q/]~]7} ~.AH<'>}1B %A]7.l-C il'Jl 

;;]-¥,- 14J;:a:J~'=q'g f:!-ij ;-;Jl'J- ~ ~7}7]-t!-~ 1?11-t}CLJ i-fl::.7ltr% o}\'.i-tl-2 

o]:-~- ~4'-3'}7] 9-l~ "J-A]{IA]<f ~Al3'}n.jo): ~Cl-. <'11]- w~ji'} 7~{1,?;- -ll11 

7]~ {] {:_~ HJ.xlJl---;7-J,}"8'J¾ 'r"T'"t}o:jo]- ~-tj-. 

7. ~]71%:tj- c.t~ ~-,..<:J~ 1}7]-:: ~-~"61 {}1'1°1 .£~~ 78-7-oJlt:- -8~ ~TI"J 

.zi 11~7} ~;J-%1-t: ~A-J'{! c}g~ ~;;]¥ -B-~"J~ f-Jj~qJ rt7=l1t;ii ~ 

'11% {l.£i>fajo) {Ile}. ciejc, 'll\'!:<si'<l 7cl·?lc j,!. ,tcte.J 61%.£ O',"£I 

.1 zHA}%(rc-use) 

.2 E}A] A]~-¥1-(off-site recycling) 

.3 %6HAJ~~ nl-:ul~W 

.4 -Rt.,P•d-¥:- ~i:!J'~ ½ 0 1~Y- .AJ177 

.5 .Jt•J, ,JJ/1, •H 0J('i"lll) •Ht, q],l<i,,,C," 

8. l'IJ7ll> .!,'-7]i,j.7f:C 7H"Hl-, >Hsr.tf, '<1'1'(:) 7cl 0l'-l ~7J 0l1 'H"l;a "i>-kl 
'?J'-:: ~• -i:•.jt1J'(!-c] ,e::i:n-t},'774 1:1]-§- 1aoJ]A-j 6}? ~~-~q"S"j,;,.] ?J;-,Q.. ~2-~ 
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617} 0J-S,o] J/t\:!SS}'IJ. 71'!!"1"1°) ~le}. ~AJ]-'19] tj-~ "Jf/-'i°'i+QJ OJ% 

o:jJ,l-,::' ~71 ~AJ]l:lJ-ttJoll tq-~ -$-1~~~ ~1~ ~~~~oil ¥l-Bii}etl 0 l= V}-c}. 

9. l>l]71% '1•,.a21 ;st,,1~ 7J~-"l- S:-'ait'llc: l>il7l%-'\'-7l 817} 7.:!1P1 i:J1>11 

'i"\:!21 7J'i"21 ic-1"--191 'll"il~i'1°Jc). ~f"l' llll71%QJ 's-'-a 0 1 -,f:oj-{lss}71I 

'rl-711 0<J'i'1"1'1! 'l1Z!:u7J-"l- ~711<>11 41~} 'll-•1 ',J~Joil 41~1 -'1111} "il1}7} 

0 1-'\'-"1 'll 'r \l!71I "1"1 llll71%% -'\'-71~ 'i°7f \l!t:}. 

10. y_~qj"'c} ~~o] t:l~7]~o]u_~, t:l~.71~ fl-7]W -'g~~ ;z.},.1.lH} ~AJ 

'rt"J ," '1l>il'a. 7}'0 ss}"l (ic}. llll7l%-"I 's-'11it'll c: >~{!1±711°11;,iQJ 's 

AJ.:i!} "cf~"% 71~~ al] {}-AH-3]2-£ %~~- %~ g ~fl-tt 7}"',;'Aj-~- £~ 

A]~ Y n~ :;to]tj-. 

11. itl]/]%31} -,1-Aj~g.J ~Aj~ o}r.ljApJ-·½ ~~<5}0:JoF ~Cf . 

. 1 71~, -~~~' ~tlj!ic}- Jlaif~Aj 

.2 ~Ad : ~e-1, §}~, A,!j~~ ~ A,!j*"§:}-~(1:1]¾:i!f- ¥~9.J ~~JlT~-;:'_- ~ 

7] %{[2] 71%-,,<4 1'1:\'loJ ~t:}.) 

')) -\,ic ;<] {-] I Action list) 

12. •~%0<]{! ," "1'<! ,!-',[ 0 J -'/-7]"11 7a'iHJ:;cJ-l, '1!'1J.s}~ 7]',' 0 ]t:}. 0 ]::C 

1996 Protocol9.j TA-¥-~ 01~ :il}~A}::Z.¾01 °]£1 £-2- 1?1_-g- ll1~t-}O:j {J 

Ja.'5}aj 3co, ';/-A}',;-ii ;<]-\'!SS}JIJ ,sic}. %~0] 1j\tj/]q.jo]E_s'c A~'O)-\:!Ji]7} 

J:ll1h}-~ . .2...£ --2..~~~¾ 784-oJl;•} ~~ 12-15 1f--~ 0 1 ~%g ~711 -'f!t:+. 

13. zt i=J-AF~,~ zf~9.j t-]%.A]~~ 7~~8"}-0:j ~{!{17J4 5l]r,}~7,iloJl u];>;]~ 

{I-•1-1 ,J ~Jc <>ii ic- 71 "} 9 llll 7 I -.:- -"l- llll 7 J -,:- -i'- -1l -:1: g 'i'-1"-"I~ 7 I 'i'- ;a; 0 } 

~"l"o}ecjoF -~er. Action listoJlAi jl~"o}~oF ~ ~{!~ ~ft-7l-'tl_-O_£h1 
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Trl 0 }~, l:IJ];;a-~-, .::-i.~ q~, 1:1}1..Ht, H-/l'IT~~tr~-, "']'<l-~}~%, -~-i 

:o-fy ~' -i\-7]WSt~I 0 ]2]2] ~¾"11'-f ::r -'/ ,,-,;-). Action List~ lli]7]~ 

"J;,q ;a 11 ci-"l ,1::: ;J'rol c:i. 

14. l]l~~]/]¥- 7-¥-g ·~F+~rL Zr~~ Action~~~ 3ig-S,;.:]]~7]~, "~%"!fr 

g, ~78~ lL1-, ¾i!J 7]¾(Flux consideration) ~C::- q~ 7]¾-~ 1~i>} 

T"'-t:l] o] Action Lisu]- o]%~ .,=:- '.Ut:-f-. 

15. Action List~ AJ-!;~ :~.z::l:i!t t-]-~l:i::?-1-g- Tt~-,5}ri::ic~ ~er. ~.<?l~7Jt '?l 

:;l-.f-l7J-c]q. 6~ 6J: A~t:~~l~ qjll-t}~ ~n~ AJlBoJl i:fAJc]y- ~}--'8 °J'O"J 
e_ uA,.:1]0}5_~ ~O}Ctj~cF ~cf. Action List~ ~ 2-t itl]7l*-~- 37}.:z]s.. 

-=? ~~ ""r '.U711 ~t:} . 

. 1 ~Aj-~-,j-£ ~%~}7-jL-}, -"J%lfr-2-}}- ~-_9_7]!-]q., -'Eic! -'J$j.:i::Z}g 'c;/} 

5]';:: oj]7]{'-," lljJ7]% ¥j-i'j7]'fjo]y- 'i,'lj ~- 1,--tfaj -'f-7]7f 7f'oBf-5c',

~~~:jO]--'] ~-tr:-}7t] lr-71~ "°r \:Ut:} . 

. 2 ~~a%-::a~ ~-H-0}!-]t-}, A,!l~·lfr-%% '?cl.2..7]~ ~~c] 0]~];1:"{-l 01-6)-9-) 

~I 71 ¥ -~ -'f- 71 9t ,n i;:1 o} al ~ ~ °a 51= 0 l 71 .9! ;;rt ~-= ?i! .2.. .£. B-B fJ 9-. 
'l F >j LI ;t7 0 ,i';l. 0 -•] 

"' -. ;--,- ;'a" ;'-l ,;,· 't-f "TTOr.:il, 

:il, -,;-f~L<':c_l 0 1-\1- 0 1\'l .!\'-7]'2] ·'IW"a "i!7}7f ;,,fAJ];;f~I 0 ].if"1/41°e ~I 

cf. 

17. ~~7J7cJ- ~~:JoJ1 ¥Ls-in ?J.!t!.~ : 

.1 ~71%:i!l- '6BA·]~~ ¥cl, ~§'j- ~ -"~-~~-"J 
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.3 ¥71*~- ,,.J~.9-j ~~6-Ql- 71,e i>TI 0J ~7aoi1 ce;;:H<'>l-~ ~~~~6-Q}.9-j 

~H:Vj 1117}. {!-::!:..S..-Y-2J=2l ~9}~ ~t:~<'>}-C- %71% ½~6~ JLo:i<'>l-

<>10, 'llcj-. 

. 4 7,3~1 ~ 4'13 'T"SJ Etr.J-·'rl 

)8 . .!/-7]"J- -sJ"iJ'lJ:>}C: ojOJ~7,j JI.{! fj.,_Jf~.'/!_;j~ ,j] 16~ tj 6J.!/-7]"J

,}--l_ l) 71 fr }i!.JLAl Goint Group of Exports on the Scientific Aspects of 

Marine Environmental Pro- tection, GESAMP Reports and studies No. 

16 - Scientific Criteria for the selection of Waste Disposal Sites at Sea.) 

e>l]Al ZJ.i=f""i)}Sic."\·. ,¥-JlAJ-g ~1Jii}7]{le>ll f-7];>:J-o] qp:]"6}'C' t.TI~.2-j 6TI 

OJ~~ =;)~o] ~ ~~~ '.U~o} ~tj·. {E-~g ~i,}~Ai.5::. ~!iL~ T ~ 

2-,j- ,c}.,;_,~ -\'-~~:; .ll.%"171 ~liil<>I 'l}s;,J 1VJ- acAf~ -$1-']1'}<>1°e 

~cj \'lfC'l} "iJJI.~ cj,';4 ',}cj . 

. 1 ~11, A1§t&:i!} ;:;,;l~.~~-"',:L ,,.~%.~r:Jj::i!j, AJ{!Aj, o]{l f-717} ~ ;:;,;]~e>ll 

I -]'- ,rl-,>~o u~,-1'- ·J''E-"' P A '\":' 'd 00-0-"c'>-:- .;:r_ 'i:f O T"'.' a .,,I ·=1-- d 

.2 %7]!is·2-I *~1 -+~, "r.,g., "T{J, ,4-:..g_Q}¾/'iH:l-~%-.Q~ ~;;:» 7}';-AcJ.:i!} 

7111:! ~ 7]% ~~ 01) rq-~ 4-:..g._'4%/iHt'4%-2~ ,;lo] \!f~, 3S-&J~71 

.9t S.6lf-f~.9-1 lclJ-tiJ, JI~- iiTITT-~ ~¾iTI*.2~ l1,fil lclJ-ii'J::i!l- ~£, ~-6i:. 

o.tj- -ff-£7l¼* ~£, '1::1~ t1}1:f::i!} :i1}£ ~Aj, '-Bi§TI' ~%~4'-, 1?--fHl 

-"1 c\'. W . 
. 3 %71~·21 ~~l-4 ,,.J~=;,,,cl : pH,~~, lf..%:i!} ftl~.9-j §--~{!~, ~"t4"~ 

'Ji ,,i:oJo:taJ -o1'"'.a. r"J', ')1°J'lH,-2f :-i <>1s1 '!1'11, 7]-"''~~"i 

19. i41~,,_a, ,';Jl%~~ OJ--"J, i::1--e- i5BOJ0J% ~~ .TIC1 

.1 iiTI ~~::i!} 4-1 i5H 1il 

.2 7a <± "'i ,f {;'- _.,, <SI J,f-f\-"1-"I 

.3 £_~7.l~l- ~~ =i ~]ij-~]-- ~ ,';~%~~ -FJl_Aj 

.4 0,1}- ~Ad 6TI°"1 

.5 ~\'±, 6d'•i, oj;,.}-'?,! ftj',->el(rerruitment) 

6 *'0-7li" . -""17T o-"--
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.7 ,11 ~ "l O I :s,. "1 'r( 'll 11I Vi "l "I 

.s ~B2i:. 

.9 yJ,fBH F.f;<] '1 

.10 oJ.si\'! i'"t"i 01% '!}'lJ, •J.<i'1l 01 ,:, 'e}~:o}, "1]l.i0<] {]#,:OU] ,c] 

~ -~-

20. 1f-7]AJ2-] 3..7]~ 4-;;aJ o]¾oJ]A1 u/].q.. '3'-..9..i,"}c} . 

. 1 u]c] 15)71--'d A]Q;jo] ei}Yt}IH ~-7]% rH¥~o] 1\"-7]~fo]t+ f-7] ~ oJ] 

-"d"t:1 %B~ 0 ll Pi-¥-~ y S'.)g 1?.l-% ¾~-,3-] 7'1°F ~ct . 
. 2 "11'1/"i:C "'·'11"117];.. 0 ]4 °~>191]7l*"I ';'/I'll' 7iP1l 0 1I 5c>g;,f1lfi"1I 

BB~T¾77}A] li-1;.if'l 4- ~.5:.-~- ¾.µ~] 71°F ~c}. 

3 T\4 (!- A]~~--2..:?. ~71W "r 9)~.~ oJ]-"J f7]%rcfg T¾~ ~% ¾ 

f/"I 4°F '11:Ci . 
.4 7,J-A]oJ] .ia..e..~ Al{}:uj- 7c]u]~ ~c}3};J] _fl.T"5"}A] ?JS:.-~ t..7¥- '--'/].] ?:t 

ofo( ~)cf. 

21. f-7];:,:J -§-~i'--?,- ~7}-6}7] .?l~BAH:-, ~"5"] .:il7'l] ,tfi;;H;-'?] -11--9--, 9--:~ $:.d 

-£ ..J2 ,o-f i>"f-6i o F "9l tl 

.1 "11%"1'..; uH'l), 0 H4, 0H~, uH'd l/-"f"J 

.2 ~~~-7J-2_'?JA] of-1.:]_A] ~lj!-

.3 ¥-;~Pr-~-9_£ 'tl~- 4-1:HJ.t-./] -tl¾~ "r iH::-A] <'.tjlj!-, ~1Hef-oJ1Ai % 

~~~Qj 7,J-_~ '4 gpl~-2-] {l-§1, JR-f~ ¾-$-l ~ tt!§]- /] -~Aj 0)1 ~ ~ {i~ T 

QJ ~ ;,pc.oj Of <1fcf. 
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22. "iil"l"1°1] llfl71%:, -'f-7li;f'tc ')lol E}',1-~7/ :(a!'!)t,f'E- i:1J'E- -'f-717/ •~ 

% 'ii 011 -\l- <>l ~ % 7.l oJI 're½ 5lc 1J 5c ;a is' 7 f A I 7 I 'E-7 f gJ 9 -','-7 f -% .ll. i>f tj-

23. °ltf! ¥-~9.J %"3"11,,_d O:J-~t" ,.,~%('t.!Z!- :£W) .1:r..~-2~ ~~~o]c.}. i¾t 

~- ~-e.}(Input Flux):;Jj- "1-tl %7.l:i!J opg-, 7-1%, -~'ll"l- -li,.'1-.¾ <'!i!Sf~ 

~i't ~Qf ~ A~% ~t~!il "#T 0 ]c}. 

24. tl'B %'e12l ;<c>lot 9.~% 0 1 t!-7<J"1."1loJI "1:>1-"i ;,c,j-;;f/l "11~oJI -'f-7I 

!cl£ "11/l·!o-Oil .l'WB .'i'.'? %~o\l i:Jl%f9 >J%>ilc: 7l'llo!l 'rc½ 0 I "1"1 
'.Uc\-. -ll-•1%'l/oil cJI~ 'r½o]J i'l-~ -'/<lie: u:f"-fAi -'f-7J!,'. 'tH:! <J'7f,j~J 

1.½~~0·1q. 0 1~ 1f-7l~ '?1~} %'1:J~~i!t 7]-e-2-1 q~ 2f4oJl 9Hl 

-ll-'ll·~'ll'"'-gJ --ll-i:Jl"i'l.! 3.71:i!J ~'11°icf. 

25. tq-c!}J.i Jr-71 %QJ~~14 ~7];;,.J- T~l.9.J "",LA]~'t.! ,?;l:i!} Al~~~l -R-~~ 

•J:4:i!J --ll-<1\"1'11 "i.iil.¾ -;;/9°) ~cl-- -'i'-7l7f 7J;<c:i!J tl'?1 :i!J'lloJI :i!J~ 
-fi'll ~'lf(Flux)½ 'll-£'1 o_;;,_ ',;'7/>'fr :;.!.Q.Ji'. "il"\'5'1\'l c:i 'lr'"'o!JAi"I 

-\'7lc: -,1-7f~ 1\2.Ji'. '-f.il.BcJ-. 

26. 't.1-=g-W"',H¼'?.1 7(3--'f-, -~7VJ- Ti,tl~ 1f"7l%'1J -½~14 71~ -fl-~~rJZ}Qj 

Ll] :;,,_ c ,a 7:J gJ ,i ;,-pf ,;l_ ~" \l:l tj-. 

27. -','7]7/ -"I'»~ "iJ-'t- '<l's:!% >J-,l-'i]<>II %<1\~ A]7]7f ;,c,jt;f'tc>'ig- n-'ll 

15/71 -$1<>}9 Ai'(!;sj \/Jsf";>J:, 3'oJ.]t,f9 6 ) ~Cf, 6 lcj~ :ililj::C -'f-717} 

cf,' A]7]<>il eJ-;;foj B].ii!"i 'll~:S ',! P]c<]~ Al7l;; {'17:j~ 4'- :,!'11 oj 

¾cl. o] r~ ~ l[-Al]7} i..:,J,¥- -'{-t@-~~.:il H]%o] Lai,¥- fJ'o] ~ 1ll_ Q§..c~.AJ

·"~i[" ¾~9-1 --'f-,{,~ {c-$~~ ~~ ~.fL7} 9}c-}. jl~ 1:l1"'J- '7,"ajoJ] ti~ 7] 

~ 0 ].::1..£, W_,,_d ~~iii l:l]?i:]%~-2..£ --2.~£1~ S;lAl ~_Q_~ if-'-d ~-~,0 -

-tf;;,lol \l:lcJ-. oJcj~ sJ;,--.iaJ ::ilcjC: 
.1 '11°,F];i '~•11711-"l "1'l'l ~'i'-11-o\1>1 9-e 'f-ll,~!,'. ~1-1,--;;1;.,. A]7l("il. 

0116~roJ ~ 011-'-i rH 0J 2...~ EE~ _-1. ~tjj ~ Ja.q-.)9} -'-,f;,;J-;l Y- ~-6] 71 ~ 
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2 'ii"J"J%61 -'ii-'11 ~ Z-f7J1.+ ti7J-"1"!%oJI -!i'-"I :u::: 7Jz! 
.3 ~'!t<5] 1?__l7tJ-'6}.""il_ :gj;1j"5'°~0] ~-~~';: A]7] 

28. 2-'li% o]%-\1-f- cjcj .ll.~oJI ej~c+. ::i ¾<>11>1 

.1 £,,i.i](matrix)f>~ ~i=~(type of matrix) 

.2 _2._~~-.9-] ~Ell(form of contaminant); 

.3 ;~l(system).9.J %i'~~ AJEJl(Oll, -;':-.£, ft-4_,-, -¥-%~) 

.4 J.JJ %-VHS'-, all, ,s.~ % IiI ~ 

29. :g-;sl]'tJ~J~7}:: <5H 0J6]L-} ·*.JJ~• '1r':-E..~-~-E1 oj]>;}£]:: -~:ilt-.9.J 't1.h.~ 71 

½ ~ ~'Y°J]{i(lmpact IIypothesis)g .£½<5-}r.:tjo]: ~J.L]. 0 1~-= zJH.!-i:l .i• 

~'lf~tii ~;:?<5]-~q 7-]-¥-i>}';: 7]{c'o] ~].JI _1:E~ ~7~:-c}-A]7]¾½ A])A]<S} 

7l1 ~ct. ~]71% t}i'11'lJ-'t}-{:_ 7f0··tl~"} 1<;:l3-4% t!--~oJ] ~,:-1- 0 ]1--} ~-~ 

A]7H=- HJ-'<l,9-- lI]S}ajoJ: <5]u:j _2._'il~% ¥!-7~ 0-~ %'lJA]7]7l ?J';:: 7]~ 

g ,'j ~~ <5}aj 01= ~4-

3(l f7l~7t~ 1ll17]% ~~-Aj, zJ]';'}-~ ~-7]19~ ~ct, ¾~_:,4 --:i]'{}'fl_ ?:]-lf- 1t}¾!l 

ol] tH"} ;(cl_!.!_~ ~W<5}.:il '{lZ} Z::!;,J-, }.~% A]i'~, jiH3jAjJZ} q-~- "'f{li';JZJ 

t.H 0JQ.] c:+RoJ1 cH~ 1}11~-<l °a<5J=g Tf{jiS}ajoj: t}lt. t!~7]-£1 fl-,11::

tH,':lJ+8'J-2- 1:1]-;?:i!t T~}-!,;J ~= ~~ O.T'"J61] -i--1-7~o}ctj ~?J.0J {l--.:g ~ -31 

31. lla7~~ 7}';;-q}~ ~w~o]<>i 0 1= ~-tj-. ~7]~- {:·FtJA:13oJ]Ai Y.fL _.';:Fil 

~q}:-:-,<: l[-~S:~6i 0 t ~ct. 0 ].:lq~ 7}~-P:- '?.1Zl-Z:i 7cl-~- ~-~oJ] ¾t.il~ ~1 

'q;Jg ~cl]%}~ ~~ ]1~%]a:j 0 ): ~t:}. ¥-~J:~j ~~o1] qj~~ r,tl_;;;:l, ';'_1{} 

{! 7JoJI ,~t> 'ii~, •H 0J ozf\'I /];<] -'le/, cf~ 'll'll"i sH 0J 0 ]%;::!-;J {; 
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32. °aW1t~~ T~<5H::~-c~l-C ~fi"l, ~~~ ~6"J:(oil, ~-%% ,e::i:~), ~1n~H~ 

("11, ~\'±, 'i,-l\·(nursery) 'F.~ A}-l\-(feeding)"J.so), Aj-"J><l("il, sJ,.-, .§j-o:}aj 

51 %"1"1 \ll1J), -•Hi-'i!EJl.2} :<}-IJ2I Ai7:JAj 'lj•j %:,; ~S'. .ilej,sfaj 0 ) 

~t:J-- !E~· •JoJ9.1 q;s ~'ll"l ,\Hl-, c, "1'll, •J-•H, i'o:!"1 oJ%, =: 'll 
;±{1°1•-1 71>1"1"1, i'l's-"1~1 •l 0J 01% 'a'~· .1'1),;faj, .ilcJ"l"1°1 ~cj-. 

33. 117:J "1 -"fiJ-"IJ1 1f"J '1-•l~ llil7l1'l-x cf0J~ %c1.3J, -"1-'1-"l, "]%"! 
°cJ-&J=g 7Hl T <V.ct. ~ii"J7}~~ 0 l~g .2.7°" ~~"fil '7~t" \llct. 1:11~ 

1f'l]- %~'~ 01:il .l''!t"l'l.l 'll•J11-1101eJ-s:_ "ilAJaf.,q :,,.~ 'll'b' % .5'-ec· 

1}'0~- Al1..t2-L2..~ PJ-4~ '7"'-·C" ~ct. :il~.~~ 7.}Al~~:-i\ll.g. 7}~oll 

~ 7J 'i'lA]:!:~ 0 l 6 f <5}.:iJ. oiJ-q-g {!~<5}':: c:Jl%~ .:u.G] ~th~· <5}6:j 6 l= B"}JJ. 

-',-1Pf'll:i1J ','1l"J t!-"1 Ell>ll-"I 3j,J-<jg 7,JS:.isllc "r'll:ilJ \'.!71l'1"1°1 

;,} "' ~ "f. 

34. 1?-7lol] n:}~ ~l"',,{~3l}~ ~-o-J=ifr~ A-jc1;,;l, :i!t-78, ).~~-~~, "ir"~4 tiff~ 
0 I % -"I i'! 'll Oil "i 7 I '<i' "i oj O I 11 cJ-. "I -';} £1 c:: Jl. "I 9.1 'll ~ el 'a "1 ° I 1 I '£ 

"!ojo) 111'f. zf 'll-.J.g_- ¾'li'-"1711 'lJe,lc,:f 5'joj 0 ) f7l'lf "Al7loJI q'lJ 

~12 \'l~•~I ,J;;foj 9.11l-"I cjzl1f \l!71I 1'icJ-. "11-'J"ic:: Jl."'19.1 1~'1! 
1I '\<' 2 "01 y" 21- "'l:!"11" CJ. 'll •J0i "I "J- ~1 c:: "i ~ cl zj ;;f c:: 0 11 -1\!~"l '?_I 

'll .ti. o I cJ . 

35. 'r01H'. %"1"1 'll .§J-o:}aj \ll;;JJ//''l} ofy"} >J% 'l, 0J:i!f AjAJ;q 'll;;JoJJ 

To-"\ 0 1= ~q . .:..J.t'-~1..-} ~13~-0-J: 0 1 %~oil£~~} ~ 6 11ci tj{:- Ji..Z}~~ J1_ 

e1 ,sfoj 0 l ~cf . 
. 1 f>H"T, ~AA-1 sq-0Hf :se.:= .,,~~-j,.TI i...Jl9.l %~ ~i'J: 0 1 %l1]312.~ 8-£1~ 

~;.,}~ ~7}"5}:il 

O]oJl =t1:·~~ C{]trJ% ~7}~ . 

. 2 'f-71 ~-7,lol ci;-"1'"1~1 "i"'i"l ~ill' 'i,"16-"l 7l'9.'i'.9.]- 7J;as 0ll-~1"'71 
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isfl 0J ~7Jo)Lf~{l- {-1_/Joj) oJ,~Fc .'t]~It.l <?}<~ttJ~ up:]';:: ;1J.:i.~ 

'\l7l-%fnJOF ~le]-_ 

36_ ¥}-Jal-"J 0 l"1°+? •l~l"i .z,131-'ll'll 7il-'/--, 'lJ&Jc7f'J:'c 01,1~! 7 f'?loJI II\
~~ -]-.3:j.R:i!J--t· .Jli:':j'5"]-a:j 0~ -~9-_ EE_-~ --1. A]~9.j t+f'~ 7]-~ 5£-.Y- 1-1]~~ 
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~-i. 1@7}~ *tl<:r-J AJl'<l-¥! ~lt'.·tt'-~QJ Jl-'4~-~ ~::g-2;-}7JoJl 3fi!t}- -1JQ 
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O? ~-:o~::,:f~-'""'· .fil-'==-*l-.¢.ol--zlj ~-'1-rf ---- , __ 'C ,.,_, 77"2_ t ,1y,,,·1 '- • 
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. 1 qj•J7},goj]Aj 61'f\ 7,l¾~ 7}'\! 6 J .<r.½51'.l/r7f? 
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il.~71? 

.3 "lil.c: 61~71 i'fei"i:,r 'll-'1"1610) ;,-fc71? 
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1f71'\!£1 ~61.&~ -aj7f,;f7]oJ1 J/-"J'jl,;J\1 '}71"1"1 1)~71 £1¾ 7.l'll½ 

'-11?17] c,] 0 1] ~171',J-cicoJI £1,;J9 il.','-,8q. 

43. -aJ7J ';J-"t:'. '1l-"l~.sa.:i'i1£1 -l:!711"1 'i"'lloll i'l:'1 \'17' 1B'll- 7:J.1;1.: 0 1% 
;;f9 6) t,cf. ~'ll:'. -'i- 7f7'] 'ilEll~-"1 <>11%':l•J"'i"l:i!f :i "rir"l"liL.sa. 
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45. ~Al~ ;j;iij-(!Et:- ~H:! <BT)C" 7g7]~.£.£_ ¾~:uJ- -27-l~1i1"% -$,li5}~ {l 
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.2 !f 7] -71 £'.q ~l j;J 

3 E_ 7 Jueui 
• I • o -i:::l 
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oJI tl 11 ? iL '!> "I ,,- 'ii "- <I ; I 'I- 0 l cl 

-Ill-



1.1. ~>l o,l>ll;,Jl 537J";-9] cJl->i·-l:-o1]t: 6,50071"-l i1SJ -'-1%91- 7}6"]-lJ,.-o] 
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T~¥~ 1•H 0JoJl ~Hf-'8-}~ tiJ-'{},':'._ ;,:Jl-Ol-fHre-use), tJl~.Q._£ 0 1%-ste:J ;:i:Jl 

'i?.¥J-Al5'l71Lt "°"1171.s'. J>il7l"l"l~7t, :i ;,fa1LJ- 'fee: cte,J-2.<>1l>i -',-7I 
-8"];:: ~- oj ei "J-'/fo] ~ c+. 

1.2. ili\'!~ 0
} 197291- 1996 "1'll"i"1 "ii 2 -l'-4i-"i "1i"ic: ~?Ji-ll--"t c+e •l 

0J'?1*T;z;¥9.J f;t]oJl rfl~ JJ;Jl7]* lfa7l- .xJ-iP·H:~- %~*4 tj-~ -tJl 0J=<j 

~ Tc5::%f~ .!f7]~ j]_aiw uJl -B-'?Hlo:"1°1= £'.~~ '?1A~-* -iA]'8"l-Y- CUY. 
0 JUII -'i'"7H~'il',l;,f li''l! ofLJr+ -'f7l<>1I Lil~ cJl'il"J-'11-:S 'c91 :,/71I jl?j 

i>-J-ai oJ:~% ~ ~ -s-1 7J£iil:i1 '.U q. 

1.3. 0] 7-]1Pi~- ~-~*0]4 c."/~-BJl 0J 'Ji?'Ta:.*9~ Jr-7]-¥', ~7}~ 3l'JAl 

"iJ7}~ ':liL7} ~i::- 7}-'ic'll-1'- 2j-8"]oj "}%-"lx"i- <1x-8"l:ll"1 01;: \'l\'!~ 

,;,t 19729.} 19969-FiP·i9.J TI"-]g 1?1-'-°5"}0:j ~~-i-:ut- ~~7"'-:-t:%gj 51~:i!t 

'it'" i'fi'lsfc: ~"11"1 'lj:>},\j 6 ]tj-. 01 0<]1J"i" \'i\'!~'<l('ll"l'l! LC.. 

(19))"1 'f-11~ jl?Jiift' llll71%-"t 7]£} %~"1 "i17f><l1J1-i 0ii"i i:27I~ .y 
o]p;j ½~!if:i!l- ~-=g-=r;:1:¥ 0] f7](=E~ f7]~Al t'J·¾)a:.;,':!% 7.11·6}~t11 

~B.~- ~'2-]Zj ~--=1~}4 j:!}~~l .J.1.,:;:]-S- ~lA]~J.tj-. 0 1 .zl-tJAi-C ~lf-1 --"J~t-} 

oJ]Ai9.J 4°·7li'-~£- 0°}7}~<?.} I~~ ~i.}61 f7l~ ~..8..-'-j-% 1}-~l>]~of 

-sf C: "I -'I-if 'i'! >11 Ai "1 '\''7 ~ ~ 0 f q 4 C: .,, 11 "1Vi Al •] "1 "1 ° I 'i:! c+. 

12) DrafL Wask ihscssmcnt Guidance for the London Convention lffi~ and for Annex ~ to 

lhc 1996 Protocol to the London Convention 197? Conremmg Dumping of Platforms or 

Other Man made Stmrtures at Sea. LC/SG 20/12. Al\'6. Consideration not yet 

Finalized(Z"/ 2-1 Ortohtcr 1997) 
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ltz~ ~Tl W~lL ~!lo-&-~ B:i~o '-b{!?-l?-C ~ ~i--~ lo¾~L 3[21::: 
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tj--E "8JElj.:ij ¾<'J!%o] ;Utj-. op~ T~~~ T~-8:- 7J~ TI}-'lJ_(pile)o] tfl 

"1 10am 1+ JJJ-2as617f>i 'il"l"il 7J-iif>il 211"161 '.lJ;:: ;.i.'r. '.UcJ-. cJ-e 
:,!;" ¾"i'~"' T-"'%-"-"i oJl;<j"i] ,'l3.i'.JE1+ 7J-~!i'. '1}1}.aj£..5'. JJ}anc"i 
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2.4. "c.}~~ci:f ~-:g-Ts:;~"-& \':!~~<?-:J: 19724 1996 .9.j~AioJ] :'; ~'5'] <t!"Ef 

"161 9J ;,c] f," jl 1,· i:Jl Y- .!/- .l!., ~ oil 'E;:: ,l),-'if O I -\<'A] ,,1, ~ .iiL ~ '11 °J-ic' ;7J 

-7-5::~% .:E ~~"T" V g_ }lo] tj-_ 

3.1. "'·,Jl,'l-o] "1"1'..Jojo)~ "11"1];:: 'lf<i '1iB"~ ef"} {)co] cjej7f;<] "J-'1)-o] 

".iltj-. '1J.1tt-3:j.£...£. ~~~ ~5'] ~.fi--4 7]·--'' ~-1~ .AJ9.1 ¾<:g% ~A]°5}-:: 
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. 1 ;,JJ~(qj:<]t..J61'll/'1!-;<1, 11,il, ~11-.'-'l ;a. 3'.~sffC)-"f -\l!Jl.!•l 'l'll~l 

~17} ~l ~ 

.2 ~~~"191 4-%9.J *~ 
3~~!a..!/-tj ;,Jl,'l-9.}~.!/-'E~~·~;<J 

.4 AH- 0 ]~-, AHtr"~ ~~ °9jA]S,.lj!-E] ~17-J~ -¥-%~ ~Hi'.

.5 '/1£.1'f\'l ,iJ;<J1'f0<l \'<'.' .!/-¾ 'lll: 

.6 z! 0<} ol -:- 112191 .j,\-f1 

3.2. -'~~- Oji~, .!i.1'!, o]-'§-, ',';<J1jeJ;. 3'~1'f;:: '(f'\'}1/-;:: 7IJ~~0 ]y- 71°1 

% -&~..Q..~~ 6H~.Q..£. 0 ]%'{:!'c:}. IMO.9.j -2-5'JA]~~3!} qj~* TcS:¥-E~ 

7jJ;<JoJI i:Jlj,l "i~),"f R"''" 19899.} HjE}.aj;;,j,l]'r"1("1"1'1! A. 672(16)) £. 
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3.3. 'ijzJ.2_.s'..-'/-E1 >1]71"1"1°e "}ic 2•H ~-"l!*oll qj.-}oj, sJl- 0 1 §/>II~§-/ 
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°F -s}:::.:-.q~- ¥-1]'51-711 ~]A]i;\J-rui 01::: ~i<l- "gJA)-{H:?1..--f-J¥-, decision 

t •~- o]''''' ff'f' L.. '--1 '---f. 
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£-Yt"}i.!_ ~y-
1 2._ o:1 '141-- ;,,] 71-- Aj-. - n o · <J 

.2 ,tj]/]% "§;Aj ll~: §}9{/~i1-13J ~Ad 
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. 4 6fl ~Pf- ;; l 1l'i ~ 7cl ~ ~ :<:J. 

.s -¥- / l .;g ~ -78 

.h ~--11 ~ °a 11}~ i\g 7} 

.7 y q ~ '1:1 

.8 •l7\<1- ~7lsi'I 
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'tl"J-7JA]-<~-','-;": .5'.LjEi<'f::: ;l 0 Jc]- zj- -"'.YEi'lJ ;,j]~-:'c *'il•l 'Jl-"lt! 

~-~:il} -¾Z,~~J:7}~-8_- ~'T~2.~ 7}Ajof ~-tj-. 

11.2. srol .S>.'ll~~ 'f-71 'o!Oil ~ i!J!il-/'fsc'i!--".-\'-Ei ~17-1"171 "ll{toJI -'f-71 

-f ""I~ 0le<i 0l1 '1lct/"f"i ')J.:il -"l'il-"- 01%<'fe<l ?,l-::: 'l)g 1'J:'iJ,;}:::1,J 
:<ii jfr-'/1 c+. 

11.3. ,;,_yEi'~-"l :,J.i!}Lf '1~ 1'1-'1\'l-'i'-t 5'.'-1Ei 0J ;,j].;;J<l -1j-"J, 'il'J7fl;L 

Cl "1 .:i[ "17 I CE <:! .i!} 1'l- i/'l <'l "1 'jj 7 I "I -"- -"- 7,l 5'. "1 "1 °) 11 cJ-

12.1. "1Jl 'Iha' :,l'jj <'_ -"-~ 'il'Jl\l7}7f aj,i[5'].:i[ 7,}A]Jl'f Af•J-o] :.!'llt! 

'11 ~Oil t.ll el .! "r '.<I cf. S171-"l 'ilc--'i sc:c! -:'c ~}t sj -"--"- 7} 'o 1fr 'l.!%, '¥1-

,1.ii!. ~ ll} "J--6H7} etj~~.£j.:i!. o]~o] ~r:H7} ~ 'T $15=-~ "6}~of ,nq-. 

E~W~-'i1-aJ4tcJ-%-"l4it-"l'll!!~c£1~"1~#~ 
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.1 ~-7]~ %~2-] 7]~-:.ij- c'B' 

.2 f71AJ-El ~~l 

.3 :i A}i:.joJ] ~-';}!#--~- 1;:]·;]~7,3-'(- AiH~~ ~~A] 7-j2(-t7E..l:-"J )!';']Al s:. 
~CB 7J~£ ~El ol*<Sl-?;: 1::1Jcj % -z.t z7~uJ~_t 0 ll tBi5}aj :i]~i ~-14 

.4 :~Jl7-j, op§-, :Y-7]BJ-~ 

.S _9_ Lj F-7 <'-'~ 2} _l;!..:il 2-J 1r-A}-i'l"J-

12.2. f7]7)- HJ-';'.J:-_2 _ _£ .;--f78S:j~ ,Y-7]~ <Z}1t,-}y:- <5]7)-?;: A}{:ioj] ~-~S:jo-joj: 

-iJc+ "!~1<>11 tj;f:2JcloJl,']"1 '11¾"1 <J!;i9f %971-"lll tj{IS1<>! 0e ~lcf. 

6J7l-f;- ~ifW· cril, ~~7l?f 17l11.~ 0 11A7E1 ~-xl-'4 ~~~9~ %~~-'T-~~ 1t!-1:l 

oq fl'l_l ;f-l:l.lilfl ':l~J6I tj7f•a--stoJI Q]i\"faj 'i•{lS1<>!"1°e 'l"ICf 

12.3. ~i'J-{fo]q t:j-~ 6TI 0cf'<li'-7-S.¥-9~ "97]';::_ 1l-~7j3H,~1l Q...i1_51o-Jo]- "8'1-

.:il, ?l"J-iSB'l.f o-].£-§· c]-'E -B!l 0Jo]-§-:>:}6Jl7ll %.!!Sc.Jo-] 0 ]: tl-Ll 

3.2.7. ~- 7,J-~, ~ 3. i!.l .s 2t oj 9)- tti ;::-ai- ,TI " '11 -.I-T ' %~S.. c:.pfo:J~ '11 '!I 

* '11 "" Al .:u.. '[J -Y ~ 11 1i! 0 l =;,j-.j~ T . ._ ~1 i:- 'r_A1 oQ A1 :ltft7J¥ lftJ..~ 

?!- -:0 7]- -',- 7] o] 9] oQ -l:: 9 2 = ~,j "l ~-~ty-~c:.J \ll C: ?J-?-~~ '11 OJ 

·1·1 --;-,2J~ =l1lo] J.):'--- "::{l.Q_ r.::J..]"1- 7J-_,~_ /3.$ . ..g.."-J.7,.)H-i-11-o} __ o_ A)t>ll~.l_ >)· .• ...l.'-1-J-.....c.T, 1.-., 1....-'-~"E,..._o,,,o"---O'---'-•' 'cJ--<' 

'"'7l t!'ll \l:l.::: 7clf ','7Jc: 0J•c!i/e/ 1972"1 1996 2]'1J).1oJl"1 -'1l>l•l -'II 
~-_B_j-_½oJ1 t,A~~ ~~Pi -cli~% 7)].A)~tj-. 01v·l7cJ-'f ~ ;]tr-]-§--::'.- 1-712-J 

13:, Draft \Vaste Ass;es;smPnt Guidance for the Lumlu11 Conve11ion l~n anci im Annrx?. t.o I.hr' 

1996 Protocol Lo lhc London Convention l!rt:,: Con('(~mmg Dumping u[ Bulky Item•; 

Prirrmrly Comprisingc, Iron, :_;tf'E'I. C:onrrer.c and Sim.il;;ul/ Unha:rrnful 1\-latenals for whlfh 

the Concen1 1s l'hvskal Impact, 1md Limih .. -J tu tl1ose CimrnsumcP.s whrrc surh VVasles 

;md Llen0rmrrl .:i.t Lucalium;, Such as Small Islands wirh Isolated Conunu11iticc,, lLwingno 

['ractw:-ii /\rcr·sss Lu Sc,pu;,ul ()ptiunc, other than Dumpm/( f.l/SG 20/l'.!, :\I\7. 
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~_8_-"j g {r:±.A]1'1t:" -~7}Z4'?.l X..ejofl ~~ 2.]Jf-.A}t;-J¾ 1r:!;;iJ]AlJ=1 ~"C 3! 
.g, ofycj-

l.2. ,1,l~") 1972<', 'tl'<J~eJ' 1972oJ] t11ff 1996 !'j"lJAioJJJ.i 'r!a. 1/, 7J-1/ 

% o_s,_ 'i'-'.l '<l '11 '!1 % -'11 oJl til ~ llll 7J % 3ll 7f ,q 11-"I 'e .::i 21 ~ cl '!I%>! ;; 

1996 "1ll'i.91 ~•J-, ,;,,-J >ii 1 -'i'-"r"i-"i l.7"J-oJl ,iJ1sJ<iJ: 'E:c!;': ;?,;0 ,,-f9 
-,"7J,,-f::: ,J1JoJ ,jJAJ,aJoJ 'lJq oJ ;<)1],°_ "ll!J7J%3!J- q;" ,.-,!_'a'.-'] -'f-

7Ji,- j1_3lsf'e ¾'l!.91 i!1l7]% -3ll7f ;s)';J"(:,1910 LC. .. (19))oJ]1-j 7J.1,Sfj7_ 

'U cj-

2.1. oJ 1/FC"<lJ SJ',l-,,-f'e %'>191 -\'-J]1s "j-§-,,-f7] qJ,,-f9<H: 0 1'11•1•J-g .£ 

'i}trl ::: til "ii i'l: e1/ "1 ;I'- "J-'<l g j1_ 21 ,,-1 "1 ° l 'i} ct . 
. 1 -l,'-i];<fol]711 eJ:\:r 

.2 A~-c]%:i!} :i:~trt!(~iiS'} 'fl-¥- ~"C ~ -¥-¾21 °]%) 

.3 -¥-:ul ~ {f:±..5}e:J ~-"J-011 ~HE-

3.1. o] ~?c•lAi .TI.i';l-<5}-c"' %~~ ?.£. ~, 7J-~, ~3.2.].S.2} l:l1~~ -i'-t.l~ 

%~~Ai 3f-~~ ~-'2.j-3:j ~-Y,oj] ~-"6}~ :~5-o]q. o]'fl *~..Qj Ll]~f-

12;c .1,4,,-]9°e ir]:il '-1].l/-<iJ 111-l!-TioJJ ,.-oJ 'd~irfoj ,.-,1]71 •Hsi\'JoJI 

e I nL "l •!'f 'el 7 f e-f ~°' .1c a; irf °'I "l ~l ct. 

3.2. ¥~21 ~~~ ~ 3:::-'-d, T±~ElJsit t~~~if2l \1%1}t"--"d g ...11.iiJ.5}~ Tr~ 

"Jojo) ~1:j-. 

3.3. 'l]e]<ij- t'B)2 cj-gsf•J-g .'l'.~'5161 6 ) 'i}q 

.1 -S:-tJ·-lh -¥-%¥, %~~· g .±.. W~- ..£. ~ % ~l :.4 
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41. ';'/l"J- d'li"l '11.Jl.tl 78.!i. 
.1 t,~;,:.p{'!.?~ *21, ~§:r, A~-~~ Aj3ll- ~-71%~ ~~ ~ "g 

.2 :il?j tjj,j} •1"121 {f 0J-'lil, '~*''l-"j4 811°J2) ojcj.J,f.3j!al 0 1% 

.3 'd~11-'J1lj- ~-f'~J,] 6~-'c}-~ fl-~J-,,,j 

4.2. f'7] 7J- -1-QAl ,;:!::>:3;.1 2~~£j 0]°F ii]-~ A}i>J-E..~-;:: -?A.tl- .:fi=.~.}" Ali:l_, 

1,~* !_~-,,,·d4 q ~ -~B 0J 0 1% ~ (')l~t : 

.1 •111H14 'i'':J•il\1 

.2 1:cr-::z.]L-} f'-_9_ ¥-§1, ~A} -R-~--'-1 

.3 .!,!_§.. =r- ~ :i-1} {!- ~ !'; ~ 3lj-~ ~ ,,,J % ~ ~ T _g_ A]~ 

.4 0, -~;~,}~ ~ 

5 ,,-1-,,, 0Joj, 7f'l1 •l Qj 

.h t,JlqJA~*E~ :§:l-f'r.x] 

.7 7-11 ~ ~ ~1 'iJ Ill ,q -.'::J 7.] 

.8 •Js:_ 

.9 ii'"l"'i "ll<l<l 91 

.HJ •il'l'cl ·)/">:}"j 0 1%, ~J'lj, <1'4'11°1-l,-, 'ir'T':O, 0ilcio<J '1~"1"i"'i'll 

5.l. ;~J.;~~i>'J-1@7}~_ ~ 0J 0 ]4 *%:;tHf- __ Q__~-1t--E~ O:!l-"'J-5lt- ~_,_f~-9j L§.E..1{! 7] 

~ ~~ "°d-a-J 7}11 Impact Ilypothcsis"~ _1c_½8}ajo]: 9J.1=i-. o]-:::- ~h'_l--'A 

7-H.?-l-lJ-<;>J--e- 1.1¾tl771-t 7Pf-·it~ 71r(j1 :i12 ~:19-2.qr.1 ~ 11~% All-"l 
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s.2. '\'-7]91 s@7f,: 0!l7I% !;-'a, 'f-71".J- ~!i.-"l"-1 £i':!, ~'il':ilf "il'l!-'A ~HI: 

7]~ 1:1J--6j {;'- :1].!i!.~ %-Wi>}ojof ~~cf-. o];:: A~%Al--'tL ff 0JA].2l tj-~ ~ 

'{ic,j •l'll'eJ o].§- ';;oJ] i:Jl'l:l: ',1-,Jc,j ':j•J,:{- -rr'l1.sf90) 'l:l:cf. o],: oj',} 

~~ °a~:?_} ~ "j, A]• i'-{!-~ ·ij-.£.'4 7]zt%g B]ill~ .!i!a:;:,.~~ 7}1] '5"} 

oil -'i n 'll ,,1 "l O l t> cf. 

5.3. :?t ~~~tlJ-~.Qj ¾~~ q-e A} 6c{oJ] r~ii}C:j H1.iil.~7}J;}~oJ]Ai Y-~.]Slol 

o) t]-cj ,•L;'}.(:17.J-.')1~, ~;;ju].§-, 7J•J(-<].Tl.:l'.W-), ;;J>i]-'8, '\}.f.o]%~ uj 

,iJ. 0l<i~l 'll7f7f >!I'll@ >H1:'!r'l!.Q.sc "1~> 'z/>11-'l ".J-71 "-r"J'.l'¾ .:l'.W 

.sf,: <>il'lr'/l•,l'-3- -\'ttri5f7]ol] ¾'1:"f:<] ilf.Q.';'l o] :>Hl'-"J'l!,& Ci 0]-"J :il 

"1 -\1l T' \lJ, cf. 

ss Z} ~J7Hs e.1. :,l~.Q.sc-<i 'f-7]8]7f;, 'll--il'~ :,/'c\:<I ;,J-'/-~ :,!'<]:<I '9 

~-~ ~1Jt)}.l_c_~~ 7]~"5}~01= ~t:.l-. 

6.1. ~.A]-C 'i~7}~Z:!o] %-~-¾4-c1p=j!..-'f;.A]-~;::=;i;] .::7.i:.]2 °6j7}~ {JA}<5}2 

¥--'l".J-:S ,j1J;;f::: :ilf11oJl-'-i -;c',JtJ- 1f1J 01 %s& Jl'<l-"I s: ~"<l-"f "1{! 

zl7Jg .l'-I!;;f7JoJI ¾{"-~>"I .!'ll-7cJ--'-I~ -'f;;f9 -)!t;;f-c 3l 0 1cJ. 

6.2. °a"i!i'J7V,J-g. ~;o;J~Al(field monitoring)~ 1SJi>l-C 7]~~ TA,:J°~c}-. {i" 

"rE.sc:-L,l,& "i"% ~"<l"-1 \'l~7f "11-".J-'B 'll.$1t1loJl-'-1 °]','oj:<]Jl :Uc::<] 

-"!-91%];] ,•]t,]oj ,;,',J!ajojo) 'l:l:cf q.g. "1lt·"il q]t,]9 •Jl'iJ- 01 'r%f'9.<j 

o) i>cJ-. 

. 1 ':J•J,1f1!oJl-"i "i'sl ~~~ 7111°1 £½"1'.U~7f? 

.2 O]?J'l:l: 7f-l:!¾ ~~&-f~ti] oj's] "rlJ('JEil, -'J~, '!1£, -']']iL?-) 0] 'l! 
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Jl in 7}? 

.3 ~tRt:- oJ'!.1711 1'lcl!i12 'il"1!i1oJ 0 l -s}t:7}? 

6.3. ~-§-i;~~~ 7l~(~-7l0]7,i)3::Z:i.9.J -6:J1"'J t.lJQ;j n.p~ .. := f"'7l~AloJ] 0 ]u] 

¥."~}~ 01 9J.ct~ ~g ~1tl-~2-~ 'tP~~i:t. -1.i.:~"ifi ~{1-~2~ l~?-i2 ~ 

ITJ7}AJ£l -"§'-61~~ "5J7}i5l7loJl -¥--~~_'6}~ 4<1 t7'-J11 -~l;i_/} d-1¾ ;;;a:;;:a g 

'-11"-l7I 1• <>11 ~1l'it'i!-oJI e1-sl"1 R'rtlcJ--

6.4. '511}?)-.:~-2 zj·Al~~3'i!I~ ~7'11~ y1,~11 -¥!~ 'd_:;1·7Pll ~&~ 0 1% 

'6]o:jof t~tj-. -~78-f'..- T 7}7.] ~tlj5'...A-j u1]AJ<'.§~J~l~A _-L t1}'?l-.A]°'].9.~ 

y-~ y 9J. .:}. 

oii-~i-'-8 -g.:z.1-1+.2..9.J 'tl:§"l~'f-1~ ~.i!}-z,t~l <?J·2i_~ :P-Al-~- ~J1~P~1~01= ~kt. 

'9'->l:C. °J"J.c<l"i "l-\'- 011•1 'UoJL-1-t: \l_l:;j-2I -ij-0,_oJ] fH} ,Ji;_; J]i-;'-"}'r. 

-~ B:-~<)l -~·i?l1~16i 0l= ~Y- -;!"6] o]cl~l- -~-AJ(-t±--~)-~ °37}1t(Null 

hypothesis) ~, fl·E>l -"j 91 ~- ~~ ;} {} z] s=~ z] t'J- g -4'- 91 r.}.;....c- 0 11 ? 71 ,0,r 71I 

6.6. ~A].9.J ~3!} (_L:E:: ~-~ ~7-)~- 171-4-0-~. -~-~~- "2-:riAll~¾ !i'1<5}o:j 

""J,}'ijojo) ~cj 

.1 it!AJ;;;}Al~i:;,_,:J.i',!J¥ -Y-~"6}:;<iL-} ~.f':c.ii"}7] $16}0.l 

2~~=~•~71*~~~~471~4"1 
.3 -'f-7l"J½ ,j'1JSIS-f,4L-i- •IPll-al,1 -'/-l.-l"1 

.4 ~71~71* liJ;l ;lz-g 1~-~>]"6}71 ~~"6}0:j 
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7.2. 'f/]Ttll,0 ,-;/>ll"l'tl ~}. ~;,;j.iiL<;!:1!f Til'll7f £1"":;:J-£1.:a. 6]"1°1 £ii:117f 
sj 'r_"f _l;l_ ~"5foj Of ~r:j-. 

7.3. -".i'° "l7fc: gg"] ;<fJa..2} 'jj_l;l_:'e; .l'~"5foj 0 ( ~cf . 

. 1 -'f-7I'</ ~"19.J 'll~l, OJ, i1~ 

.2 f7]AJ-.;i_j ~1-;>;] 

.3 f7]lclJ-ltj 

.4 {J-Aj 9-} ]i!.Jl9.j 1r-1+~J-

o]o]: ~t:.}. {}-A]~42l 4J--"}Y:" ~?f .1!_.5'_.::::z.i>Jo] 

"1 oj 0 ( .sf,-c:<l, .'EC: -'&' R£] oJ 0 f '5f~;,]oJ] 1'!:~ 

7114c'-'l oJ 0 1 ~fc: "l. 1·11 
ft'B-9~ 2-~~ A]]i1-5}~ 

~7f.2] 7114;', "r11 'Ee: ,;1_{coj.!/-<>I] i'f'5foj 'jj_l;l_oJ] ic';,J~l 7.l1i(inforrned 

decision)-?:• 7}-'o-ili'll ,¥!c.}. 0 ]~ '?lzt~_ 7J-A i5B 0J~1QJ J:i!..{ioJ] ~H} T 

A~ "l*i'a J.Lc] 7]'ro/cf. 
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1999';'! 6-!'' 30'll ~"11•1Vl7l'i'-(IMO)oJIA1 W.ll~ 'IJCJ'AJ'J- _l;l_.:iloJ] s1..-1'?l, 

'96-"J'jjA7 'IJ•'f 71'<) 'J/ U],r~,"_ L;l)Pl.=i, "','ll_, "-'I~, \j-o}'Ii,lJI -t'-.oj";-, 

'B~ ',1 •l'r0 P;s.:;: -"-*"8"l"l ¾ 67H~ 0 ]cj-, %'cl Hlfl :<ii 21~1 "1'<1111"1' cJ 

Al~:o:J-"loJ]Ai l;l_.:il't) J:]js_oJIC: 0]~ S],r~ -"loll 2000';'! 1/4 ,i-7]¾ ~?, 

!ell!]~!, 1Hy-1::j-, '°'f1]<c!, o].s;--fr -"-9-1-1! 47H~o] •I¾~ '51.<'__?_ oj]AJ"8"li.' '.ll 

'1. ';l-& '96<·]lJAi71 >H"J"i'.l:\,s cJA]oJI ~"1l•HAl7]7'-(IMO)oJ]A7~ 2000';'!7,j 

~ ~~9i 1~,Lli_Al~.Q_.£ o1l,,..J·6}:il ;?)'.de}. '96~P~Pi ~l 25 ~oJl 9-Ji.}~ ~ 

'.oi} 261j'so] !]~!a]3,!/cj-c: S!JAl.l!.A]-it "l.:il(-"JAI _ll_A]c: :<ii 24~ oJI a);,J 

¾, .3 7l'lJ -"l 1JF1]5'_ 91A]_l1A]* ~ "il-'/-) 0 ) 267H~..JloJ] 31"°tl 15'/l"f 

'JAl~ 0 ] .'f~}~ ".l-'/-, 30',/ o]-¥-<>11 Jl:?,1°] ',}A~~Ct.i'- n'lJisl.i'- '.llcJ-. ·tl 

\':!, 199s'" tl"1B "1"1'1l"+ ,i1 20~1 'il-"l-o;-&:J-"lo11,,t: "'J"a'o!A '.l! "J-'l 

;,i -'j'- ,L ¾" 0 ) A~ "I "i oj '96-"l 'jj Ai Ti lJ oJ) cJi tl "1 cc,' "1 t- _l;l_ ;; "I _'il '.ll 9 . uj 

•l'-i, .i,nsi S]'i/'-o;-'r9} 7r~<I Bl¾ 'rci?j %0 11 "i'9' 0 J -,1- rrt '96-"lll-"l"1 

~~-oJ]'i:::: ~ol~- 'tLO_£ 2-3\'iQJ A]Z}- 0 ] c7 ~..9..~ );!.Q..~ OJIAJ.'tfcf. 

'96."]l)Aj o]•Eaf '\'li/!%1"1 zj ~1';']~:SoJIAjc: oJ;:, ~cH'lJo]] 'r%i>f7] 

$-]~ .'.,__:_~~1r 15B--2..:il ;?Jc}.~~~ 1996\:! 11,l 1~-¥-£ ~~ <5B 0JBB½-¥±if::! 

;;;J]£~ 7B-"s~!- l:l} '.Uc}. 7R~~ *1~ t!'?:!oJ]Ai ¾clJ~A] ?J-~ ;4-/Ht~-:!
Aj).91~- {!-'i]~l17]-;;;;-9-] .:.B 0J~7]~ "ii"A]6}£~ B}7] $-J~ J:]..Q.._£ ~~]]j]7]% 

!?~ iH 0J~7l;\Jg.9~ 7J~~ :-i t.H%.Q_~ i,}.:u 9Jtj-_ ~yr- Tt~~]E.2} -&-% 
0_§!_ '96~~1--Pl 1'--§-g .$]'8"}~ -BJlq}f7lo1l r~~ Al~;.-]~ ~~ "TT-{ltH]=. ~ 

"'14 _l;I_~ J:lli'-3'1<>1J..\j 7H'lf¾oJI '.ll-"-"1 1998';'! 12-!l :::i 's'O;}_l;l_:;,Ajjc '!}'(} 

~ 1:l} 9Jcf-, <'.>] .!i!..:UAlollt:" :~Y~ *~~E...Q.] 5H 0J~7s-~;@. ¥Ltl..J.Jo1l tjJV~ 

'ti"H"~t "i}-7J]] '96.t]Aj.Al9l 1.-H%~ ¾~A]7]7I .$P>}C"l:j ~;,;}-3:j.Q_.£. ¾11%:ilt it 

-'r*'s1"1 ~,1':l~J~- ,;171..-171 .\>J~ a>J&21 -o;-71 >117lJ;c :<11'1."s-171 ~H:! cJ 

qJ ~-e :,.! 0 l oj a:J-21--'i Jl. 'r "1 °i ,] ::: 71 'il-"1 7] ¾ 4 ¾"s'-" I "1 ° )%!c 'll "ro!I cJI tl 

%%"II '.ll°i-"I 'Ee<!:¾ 31"°3'1-..\J7]7J -'11~ c,/ 0 ]<1 °1 0<j'lJl-7C: '\'7hJ- ~-11 
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OJ} % ,I •I I\17 f 2]- -'i'. cl Fj 2J oil <jj ~} 2 -ll a; oil ~ "1 >i 3'c 'ti :: 'ii¾ ',l Lj >I 1+ 

cf~ llil71%"1 oJ 0J'\'-71QJ- ¥1:,,,,f'-'l ,Jy-q :vi:c:,,;_s,_'1J(C":PA)e1 VI-\'- oil'·i 

:i 1..fl%% q~.:il ~ct. ;]11.-}t:}Qj Ul17l% t]1°J~-7] %-~-€:· 1-J11f~- ,?~¥-ol 

Tij 7H L}-q-~-:: '96Q] ~~ Ai c1 f;E ::;:zr ¥H:! 6}o-j 1"! ti 1J 2-;' :i!}<!j-A} _:_1¾:~P-1 oil A] "~~ 

-~-9] 6H 0Jf7] .rg7}011 r.H~ ~-1A]{l/,f' 7H~-g_- "T-5:.6}.Jl s:J,ct-. -~4].:;sJ_Q__~ 

-'c 1997\4 °14-oJl i>H~:t-8~ lfJ7}oJ1 .!I!.c-l- .TI . .i'}6J';'.1 1:@7}:i!f~:il} 7]-tr.'""11 r.Ht! 

1fl1t]:-g /~]J.,-:~R S, __ ll 9:]_c_ui 1997\::l_ 11?-l, 6Jl~·Pf-7]*1~1~J.;;:1]oil J::iL~l-t 7,'gll] 

-%-l-J-% .rfl;•,·}()-l t>l1°Jf7] ~11~ ?.l ~ir~-~ 1000 m 1 i::J 470$ -~ 11~u'% 

-'f::;:z}ril7) -9-1~ Ajf;]"5g :sH1PE:-~-tl~ ~"b"}aj 7\1~~ t1]- ~ct-. 
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'r 9Jtj 7l~;;J,,cl ~719 "1-1l+<>1lsc. '1!'.'l<>il a:f 2 :sl ~,lea; 7-l-'f-, 2r'i'!--'/->i1"

'11 <>ii a:fel- '1] 0J >I {!-_{o <>il '1!'.'l 9.J 7J-"1I 1l •J ¾ Jl.>,! ~cj-

"1l42-"c 

,1 °J '!l: 7-l ~, 'cl <>ii "1 ~ -"1 '11 ;a 1'- ,1 "1 'f 1= 'r >ii 1= "ii 'it 2- 'cl III "11-i'< 
0 )7I~ 'iJ-AfA<>il 711 ~•l •1 'I} g_ 11 T'W 'll "1-i'< ',,!-1=-cj-. •1-"J-'1 'l):i!f ~"'I "ii 
til ~ ;.,-,g-i'- •II 'ii ?~}1/-"i "1 -"'7a "il 9.J ilf"1 •17.e! ~ 'r 9J cJ-. -'/f '.'l <>ii -lf-"l-~ 

1 q., 'it 1-1 A-2 ~ .o:l "1 'l! 11->1- oe 9.1 'l!A 1"' * 'll ( "l •» l <>11 'n-711 "' 'll :>foil a:ta:i
•n 7.e! -ti 71 °1, '1] 'l! >1 \'!"' "ii "I >J 7 l "' ~ 'r 9J i:J-

"1l43± 
,!3j2,_,,_ q~ :<j'!}--tf<>liAi, '11°J:@;;;l"il til~ 2-'ci:>Il•l;a {14;,il]:c aj'!l_~l 

±:>I 1 I 7J- 7 "i '.ll %-<>ii _<c -lf-f <>I.:;:,. III ~'9' \ll 1= 7il 4- •I '11- ,ii 'll O I \'l "ii '!! '9' 

9J q 
(l){IAI 

(2)-lf1f•J-•~ 3l 7<f\'l >ll•A 
(3) 1'"-11"1% 'fc: 7IEJ- •J-'11 .!ie-"c'r\1"1 "11 ,r,,,g_ ~'9'.lw '9' 9J£"i

fr7-Ji5l-2E- T":tf~-Ai.9-J ~1f-::i!t~ =E';:: 7]E-} ~sp~~~-

•1"J*7il01I ell~ 2-'ci"l•11f 1131£._,,_ "1134"1I "i~l .TI.9.J"i 'f~ l'lctl"l 
•J!il"il 1l'1ll! ;;J-'f-, >il3:<f<>il71I •l•J-,JJ'll 0 l 9Ji:J-. 

"1l443c 
-c'c '/1 ~- 1'111r<>l"1 •l 0J'!l:7<l"il 2-'il-"1'1\lif 0 r7l<>l:it 11-f!- !Ee: ,1"1-"l 

~ til ~ ,n-u "1 •1, .'£ 1= ,1AJ-<>11 "11l -'l '1l •1 'll "1 9J 1= "1:::: 'll <>11 a:ta:i
'll A I ,1 'll "il cJl i,f "1 A I'll 7 l -,I: <>il "i 'II "'4- 'if~ T 9J cj . 
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-~--31 

71145± 

~ 'ri9~ ~"4.JJ: 

(l)"•H 0J*~loJl cJI~ _2_')1J11•H"2 'il 0J~7aoll >11)31 !EC: '1-'ll"i-2-5'. 

% ,I Cf'= Oil L1 "I~ ~I 'l] s-faj •H 0J•~ ,.-;,ff1 Oil cJI ~ l1j •IL 7h11 j'17J--3 -'ii •t 
61'll4 7]F-I- •l'>l-oil-"leJ W'll'l ~-,cg ~}'ii, •l'i"-"f-§-llj i'ti/'lB Jl_,(-Sj 

~¢:j-e-AJ, ~~~ ~¢:jA-j?l-}-~ ~~ ~£-ft, ~:i!}~ £.Ql~~ ~P]~c} 

(2)"61sc'r"1"2 ~fs<l-:c<I, >7-oj;,], ~%e<I, 0 l-i',-2f >J-'/-2-I ~-it--"'.2f 0 ]-i',-, 

;.Jl-'f, ~7Jl, 8"\]3':_ q.J-~·];tJ-?- Q~P]~q, 

(J)"f'r-rr"~ _2..~ %·ft-9.J 7];';:i!} :1~~ 1JAJ1~'i-g .Q.jP]~-J:t:} 

(4)"o 2-;*,o"-"- o a_;;,_ *'o*''- ,c,cco Q o>pl-S'r' 7T7T;:::-lcl"'e '- 7TT12 1::17T'-'P::::- ~BgE -'1 ..S"T 

(S)"BJl½"~ llf-Cl-5.. .2.~%¾ {Jll, %½, UJ½, ~~?-]q, *7-lt-f- 61-0:j 

BJl~"'H':- ~~-'f-1~ 2-Jnl'Il-ct. 

(6)"-'f-7]"t {1t'}, •J--t/-71, ~-"l!i'\- sctc 7le] i/¾71-'rs'c-'/-,1 "1]7]¾ 'Et 

71 Ff R- OJ ~l % ,I O l •l 'lf o!I »I e1 cs] ;:: •~ ~If} 01 °1 -sf "I, <:i "L 11}"3' 71, 

~ i.1)1%, :1i:'~jl 7]E} -1-%7Fr2.J '%71 ~ _¥_~-~c} 

;sJ] 46 5"'. 

t;JlcJ.¥}7cJ_l;l_j;,- ~~ ~e.E~~ if-1Jo] ~ ~:i!t "'J-7-l~l 78-'(, ¥- i:tjo] 

-9- ~11 bl c} 

"1]473' 

~ Y 'tl ~<5} -¥}7,.j J;i 3t 1t-~lC ~ ~ ;.Jl cl] -2 ;-J <5] ~ A] tg "7] ?-J -B ','} S:- _ii_ 

~-Yi':l~] :s]J½;;->l- 6 ! uj~g ~o} {loE~c}. 

~1r-t~ -U.S} -t:l-7l1¥~L '?..l \'..l tH.K tH ~ 9-] ~1J-$H'J~, ~ '{!-JIJ Q:J .Q.] Aj, 

7.}Z]-f, ~~-A]~ '?]uJ7g1f-•~ {i!- tMcJl -2-/7'8°}G9 tR"'3-4'-J.-j !L~ .A]<?cj9] 

;~/,-j~ :ili':jiS}Crj Ti-l1.3:j 1JA1~ ~~~l --:t:Zl~ 4]~-}c.}. 

"1148± 
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2.3. ¾'-:- 'i1°JiJll7l,.. '\'J:i!J;<ilj) : 1985';'1 3~ 6'l! '6':§J.'1J<;>li'/-.oj-",' ".'¥-11 

-,/- .lf. 

"ill;< 

"J- ;<ill]%·:'. <·6'.&~1'11-t!-:olc;:-91 •l 0J-tHl.s!.§.'/l>91 -;!•E;,. '/li,}9 

>11'1l"i'.ll.2.uj, •l 0J"il <1!11;,-~ -,"71"1" •E'/1~ 'll2i"l711 -ir"il* 0-"-"1 

•1°J~7il91 c1.'ll"i•l:. "J"l"f:;i, "~Ei171l "il1!1 ~ *"1"19, •1°dc;,f-1Jg 

'ii 2c1'c 

~J a::a{J~&" "f"Jl"-C ~)j-f, ~J.:g-71, ~'9!% ~ 7]Ef %ff--'cf ¾%-'Tt:r!-.2.£,¥-E.1 

~]7]~- EE-'c /]El%~~ tljr~~ ti]-$-J: 1!li}, o-J-{;-7], ~~% EE~ 7]E1- a-ff"'J

'1!~'/';<-:S-~ B1 aj;:: •& '/I: •1 '1 "!l-%A}-1:1"1 'fr'-1'4 1j 'Ii", ojAJ~I e1 .ap,J Oil 

"i"l9 g:'=" i'l:i/:!S-l"i 'li""~"ic: JJ111I¥- <£;:: 1lf.f %<l% "1"1-t •~-'I-Ht 
eju]tecf. "''f-7]";:: Z!"-1-, •Ji'/-11, 'Ee: 7]f.f ¾%4-,1--4 •1-l:!"1 Cjj-;}aj<j 

;<'f.2..<;;.-¥- 01 'l),Js-}::: \lll1l%"1 "J-½," y*;;f:sl flc:q. 

'113;< 

'iJ- "'<JI ::: cf g oil -3l % ~ q: 
(1 }¾ §}<j '~'I,'.&".' '2j l1J •ii, 'iJ •l, qj .,.*"I 7] Ef B-~'il '>j Oil llll 7] -l,- !EC: 

/]F-} ~~% f-7]"5}-C -3]4'1: (2)¾§1-~~--g-~~9~ '?!£ ~:: ftJT 0 llJ.1 f7]f', 

~ -3l .2..sc JJil , I% .<E c: 1 I f.f %-cl ;,. '1 ,1-.1::: '] !/1 : (3) ~ ftl-'1! ~1 ii' :o! c,; 9.1 

ljjaJ, ':J'il, '£;:: 7]Lf t!~'i1"10il).1 -';'-71~ ~-3].2..sc ,i]1l% 'Ee: 1]£1 

:;:- {-1 S· Z! "J '5},ce •E '/I , ( 4} ·6' .& '1! 0J -le .-f ".' 1'! w El •II "l Oil ). I i!II 1 I ::,. !E ::: 1 I <I 

-8-11 -5I- !.:: 4 ~ ,::' ~ e-1-C o] -$-l. 

~ 0J~ % l\J-J.}.9-} 7\l W £""'f-E1 ~,,,~ "6H:- itJ111 ~.Q.] ~ --1-, ~-~'?l_ 1?.l .:g-~1-~ 9i 
<<'>H ~ ~-i-'1-tJ-A}.Q} 7H ~t:1-~ ~~ ]ii_£_{!-~ ~'ai)>7} -~ %tl tj-, 
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?i]]4~ 

6B 0J}Jj171 8- 1r- 7121 T-t:1-¥;;(1 ~ ~r-~'<l v_l-H:§:1-~ ~7ta-B 0J~J!t -=--1~1 

¥-4c7]'tf:=,a_ ~y (01~ 'r'tl -'i'-"1£ 111"). 

"1]53' 

iiH "cl .'y 7] 7.] C2:J ~ -2_- :it}~ ,.,,:j, ~iQ A,:j, <?l-~ A,t 1 ~] -'j ~ ~ 01] Qj 7Pi}<:tj 

~18~-AlQ} -~L~i>l-cr\ -YB--¥-,<771- ~5}tlj, -:r;--¥-~~ ti]~¾ 2..~tj-. 

"1l6s 

•111/o!I "1]7]%g 'f·7],,-f'1.>f ,s-f:::: -'r'ili"c ir7iloJI a:fc' lll]7l'!,-

,¥-,1l{l'1J '·i-f~ ~ Al,,,Jt}~, ~l 7]% ~ -'j:il} A,:)-~oJJ 'i:1-~ ~~ Alfr ~ ~-¥-B"}ctj 

rtr-lf-7.7 oi] ~ 1l -~ct 
'7-'-38-~-Zl~ {}~Al Aj4- -1- 27B-%l_ 0]l-tloJl S:A]-7JS:0.%}~ 1F8nc.l

ii117]-8-f7l ~7}~2- {1~ 0 1 -6'-'?1~ A~~ll-11 ~Ij'-~c}. Y'.f:!--1f-7.l9.J '?:loJl 

;J:]17 d.:. 

lf11 J] %_1r_ ~ :..i,'- 0J ~ -g-§}-::.;-- {f ~..r,B q:J .Q..~Qj ¾ ~l--& % \:t s.J 7-1 ~ ~=- t:-1- ~ 1ti-;;::}~

? ,:, '/- >1 Oil 21 of "I esl 1J -'1 7 I ~ cJ .2. 'll JI] •l "i-"1-. .2. 'll 'ii >l oJI 0i ':1->] <Ho 
:,',;_--l--{~7:ll'I]?.]-¥-- :i!JSJ !,!_Al- li}l'l.::::1- u.w ~ 1i:l1-:J1-.c-_,-1_ -?*l<">]u]-+,*1.::;'- :i!}d-.,;1]o1 o . - 0 =, 0, , .. "f U 'rl T. . d r:: '- '-"1 · " -',!.f , _ '---'- u -',!.f , , . ?_ "I l 

1'/~~]A1 -tJ-s-H{l ,t1]/]%1t·Jl:-'} ""c§l-'?1~!~~-,~- -{f~-ii~Q:Joi1 9_<?1n]ii~~ _,;,c_;,~~1-

73 -'f- ~~ "'J 3': i111 ;,:Jj 17 ~ lf.;~ Oil Qj 7] i:i} o-j Al i'-l ~!-Cf-. 

_LE_~ 7]F~- ¾%-'TB~ ¾§.j-~J~"tl-§-}-:r;- -t}Yi5H~c:>J) ~Ll].£.7] 15'~ ~ 011 

-Y-t!-~J.-J011 ¾.!i!..5~()P•~nj, %A] 0ll -;;-Oj..2..1,:: A]<}, <YJ-£, Il~]71~-!.?l 01-r,-, T'"J:, 
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fQ-l-"?-bk ~~~ lvlk~ t-o¾lL[li! fj.li-'? ~1~"'2" ~-W.{Lt,'? ~[Lk~"[t'.[fl! -f'y~ 
'}'ci!i>: 

•t:,fa 2l;fi,c ¾~{L[<,-,\:sfe,:{Y 

~[t'.--k t-o¥[L[lir bs?v~-k {irfv"3't~ ;ro l"Lf-,{.g.Jf [loll -lrr: I ~-6-(£) 

·(~1'-¼II~"ff} 

-b-re -;s:1;,i,c 15-~{Lk>il>:SR:{Y =:[Lt, lo¾VlJ<r l½H<lL [lon-l;;-1,-(;:) 

l1lo ~/,.[L,a: to{!?-[o [bl/,,'h 

-i-9-fi::-h- l!o~f:.::: P-.fi::[x· *-W-~ ~~-ld~~v: ~E'i"Ri~ l:o-t-'2-lo l!o~:foli¥{L~ 

~ll2-&fv~R ~'fo ~ -mlt2~ ¾~I-& t9--tz[} [[<,-f',:l£fiilo {LlL",k l,sl-Y[!o-f'v--\=;

°('E{}J-l;;-1,) -bF<l"~ "'le-Ii loi'lc¾ talc I& ¾lLlt, F<ll<l< lior-!.--1<(1) 

· -b lo ~ i,,- Ile ~ p, {!?- lo lb l;f i,c lo ;,;., 1a ~ ti\: fo II• '-1!,. -II, to ':o· IL t,c -b t,,: '{g ii\ 

lo fdl He f,fo ~ p,{!?-lo [lo i','.-1,f,l,sl,, ~-l;;-1, lo lJs Y ./'a ·t:, f" 1\--l!c p,{o lo 

liof~-1,jt-/c ;;~[, [ldi\c.'L'l- lo¾ILIJ<r ·t,F<¾.'c- 2sl,,r<, loHL£ e,{olo 

Uo~tr lo:': f~~ Wlti llo~-afoli¥ ':fc.~~~li¥{t '?v'3".la- --a-~[Ll~ 

'}CH Ii>: 

-b lo ~ -@ e,{~ lL-2 lio-1\-/1. 

lo~[L -ti:r~-ti:r io-f¥~ lo~-i:t!JR-,,foli¥ ~"::?!'?{IT~~ lo~-{Ll-g -?.-l-¥1:ff.r"'Z 

-bl'<li>:-l!c lli{!?-!'zll> e,{!?-lLlo liollc-l!c ,s,~ loll<'E -& "f'-ll, ,£{Li<> 
·J-.1~1" ~~ 0 1-.L L...11!?- Y ~a <) tH{Ft , __ c1 

'~% lo%lL[lfi 'f~--&-~¾ 'Uk~% 'th;~ [L-½¾[L~ ~-t-o{L~lL-½ 

'}'0111< 

-b-1)Ho-lQ~ ~ Io,% 121ll ll<>-l¥~~~ l:o-l.<2-~[:;,- llol~½&-½ 

--b-~ {i['e;- ~ [/-½ (o~~ {3.[L ~3i ¾[.-::[[Ir ~{.@f-,,'@ fo{.53~-f,i ::~±1 

kliol;,IH~il> '-/1.HL {o{yjl, lot¼[Y¾-!/d,:-~ [o-~i(,;a t,,:,'sw lol<--i"-i"-lo 

'£6[1>' 



'r-tl.l/->1<>11 1/s-!l.%f"1°l~cJ-, ~-'l!:>c •Pf~o!I 'l7llt! "f~J-oJI e1>f"i 

'i"•j~cj. '?s'l-'/°'17f 6j7f~ 6 IJ '1Al'fl <,},¥,-s,j- 1lc<ilss "i>l'fl ll!J7J.,:o] 

c-l ~ ?.- WZ:!~ ~f- ¾~J¾;;zl ~ ~~-q_ {]4~! .<;~1:1J~ 1:!f-, i517}~-.,g.. -{,JS 

,11 13± 

'T'-{4--¥-;(~~ ~BJguJ]7l~ ~ril ~ ~&, {4~"0}_11 ¥li1.~ 1!--9-- ,;i~toJl 

'ii 14:Z, 

•ll'1l "1]1l,.-"J'7J:a; •l7f'll-.."c 4-'il::C "11f<?oll '1Al"1 71~:il\ :icZloJI teJ-er 
z]7J!::l 7-J-!,::o]] f7l"6LJ7_, ,¥-llAiPfA}tl"Jg -]f~ 6J~]oJ] "'j~<5] ::Q-AJi,}a-~ 

"l7f~ 0 11 ':l"l'8 ,Zc7JoJI teJ-"1- 'r\'lc.l/->l"11 "11-~~>cJ- "1l7l,.-',-71 {d"]-, 

tiJ--tJ- 11, .g <'Jl .-g. .!:E ~ 7] q ¾%'T 13:- ,':'. ~1"1€1.-§-o l ·'(}- 1£61 i!-\- ,:.1 §_ f'._- il.TI. ~- 7] 

Ajlly-A}"5Jg *J-i5~~;;zloJl 7]~~ct. 

'ii 15± 

-Sj 0J~;:JJ;J_31\\J-QJ >IJ 43±"1I 'iJ''jj'<) ')j~AI "ff-'8-Ji'lJ" \'1'1l'll-~c7• '<)cj-

~]zj ~ ni-ei-1-711..-t '<ll-§7S -~- Zlir~! ~il. rrll¥-oJ1 i5J7} 0~-c\l TIJA1!tl 

?f:'.J::~} ~<'::loll n]-.?,,·'-1~2 ~1717} "5]..,B:Z% 1--9-- ~;;1-1'-711~ -'(-1J_s: 

~AJ <5}-t:- 2- ~ TI] 15\1 ~ Tij <5} 7-l l..--j- ~ i-d 'T 9JX ~ I.~ "t} .TI 7} 'o t~ ~cl 
'T fl-Jy-j(l oJl -:J:i1. ~ct- f 7IY~TI 9-f- 7"111 EE-C !?~ ~-'2-5.. ¥-El 21 ·<1 -i:fcB ,i_l] .0~ 

t1]rJ1--ff i:&-~- AH,-'- .:7.§.. '?.};sl] 1?J,\~~l- _9_~TIJ~Bo11 t:llt}- l:lB,'J--g "61] 0 1=~9-

:<11-A\·£] .:i'}-'2l£ ~1%11 ~,\lh-} --2..~II]-&~9-j 1-9--, f;.,p;<--i-l]-2 f":;z!-~ZioJl 

,ct 7j~ "b·,,L]t~- ;+J]A1'5}.TI, YB--¥-~-1~ ~rl~ ~\'1"91 .ff. ~]3A}o1\J1l ~ii~oJl 
tllfrl- tiJIJ.1-.,,_ ulof-1:-l n '- o "'- o '-- r, 

u}r:}oJ]Ai ?>J--s~ ::E~ 3}-'i]ts'l-~ _,,j'<cl]-, ~J-t-71, ~'9!% .:L.-t 7]tL:~-cJ;~>r-t-101 

~7r~J-"~,~ f~•?loJ] ?~%~ ~-71Al, S::.%9-~ ~-fl-¥-:>:~9.j '?.11:l~JT ?}~¥1-78°11 

{1_,r_~] il, /}~i} lllt'~ ~ 0J ~ ~as.4'fl-& ~A]~r:1-. 
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"1]16;< 

-?"tf-~-:~H:- ~7]~_o_~ %ff 0Jlr-7]A]~ g ~A]-8"}Jl, -t:!_-o]~ 7Jft}6}uj, 

<rs:,;<ft!:ilf 7]E]- •l%~%oJI "i•J7f 7}"]%l°'r.,,. ~}cJ-. 4';,];s]"jo] cl o]AJ 

'i' 7 l"ll "1Wi>f:<I ug 0 1 '11-:;l~ uJI 'r'\'!:'1-"lc:: "11"1!:a 7.a!llW'r ~cJ-. 

"ii 17~ 

ta· ~i31l·lft qJ~}-8}~ ~ 0J*7aoJl _2_';1:sIJ<'>H* -P,~-~ A~ 'f<f}-¥-~°11 £1iH 

"ill '8 111h~ "ii 5' 'll "IS!I ;a .o-J.Js·AI "12, g 'll g All 71 •f c:: L1I '1£'] 11 

•1is,7,IS]~ "H•·•f2, "J•li'°~oJI c!l•l ll]•J;,foJl'1I !;i_,;}»f2, Afl11£1 

{J ZfAd :ii} --2.. (~ n] <'>H 1l S:. oJ] tt}c} ~ 2~ ~7-J 4 11 'i! it~ 0 ] -8"}9-J ~ iT¾ 

m u,'-cL -c1 "t::'C" f· 

>111s~ 
JI1iiA_li!_'cJ-{t Jl.-f-8"}~ -?~l EE'f:" 7ff~,<: ?B--¥-~1011 9-.~JJltHoJl tH~-

Jl. -f Ai ;a >IH:i: Sil cf~ cJ-. Aj.1,-"1I C: .'i>_ 'lJ ll] •l 7 f 'lJ °1 \:+ A] ,l, ~J SC, '1J ~I, 

tjjAJ~, €-~ol] tjj~- l-8\1, 7]~~~ ~~4 -"g-¾, tH':P•~'fi- -'tl_~ 131 A}~ %01 

"1]19~ 
-9 .. ~%~ ~l~~ .$-l~~,': ?~]';:: 31-~-@-.ftA] Ti}-¥-~oJl /}'c;~} E,\1ri"1 

1l sc{l sJ 1l'i'"i :a >II ½1! cJ. 1l T''i "ii tc 1l ±'I'll -'I 7-}:ilf 'lisc, '-'%"I, 

11~1, £'i', -'1"1, 1sc~t'lloi1 "f%'8 %"1£1 °J:ilf 'i!:1t, Af%"1 ~ls±'ll, 

~sc.3/'ll ~"lofl <r~lB tJ.e]sl, .ut'ec•l '.l! 7IEJ- {Isl, 1Jsc4'll"I 1i.~f 'l! 
.;fi'l AR, JIFt -il'"J;,:f.n_.Qj. "ii'Pf 'f~'1"1°F ~cJ-. 

,,120~ 
.$-1 ~ oJl t:H ~ ~~ ~ ; l ~ .g. c} g :i!t ~ct: 

(l)c]{;- .!fj~A}~J-~ A]A],2- Ar:-: 12 :I.t:- 0]~1 ·Pr'?} 0]'5}-~ ~~d~. 
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b)1?] :Z:?11?~ ;,:i)14:5:o1l 1A]fl ujj;;]*4'-;;lq}--'·] -3fJ~H~. o]U-]· 

c)"J '<'~IQ] >1]15cl'oJI 'll-"lt! •J'!f%foJl-'1 'i''t>.\'->1Q] 

-oj7f';;-oJJ 7l7J¥] •J~'1f 1!,J_sc "J,Jt! ll!J7I% Af 6loJI qj-'j-~ >}6l!I 

$'..l~· 784-, -6-cB11· -$l~}.A}~ ~7}~.01 *r]::!:: EC::: ?J.Aloll 0]:B %'<l- 0]AJ-

(3)cJ ::t:~1 ~l123::9i it-1"1114~ ~~g ~1tH ?-3l!-1f-~1~- "li"J--f~--~f!:1Joil 
-~_l,i15Ho~<5j-L-} .:.ug.;i;] \'.'-§:il. Jll]7]~g ~-oh} 7-j-~ 6]{1 -ft-~ 6]-'g .2..AJ %~ 

oj&j-sj ~-6"% ,¥-11)-~y-C-Cl-. 

(4)ct% -$ltti-A~TI'J-% A-{A]-~ A}~ o]:t:! %'<l- ojAJ- {)1i} *~ oJ-6}9.1 1_l-i=}g 

"1l21± 

a)'/-"17} l>il?l%'t-7I 

b)~~loJl ~Al~ ~i~l- ~:tloJ1 ttj-.S.7-] ;¥-2. 111]7]~-.!r-71, tJ 

±~I ,111s±o!J qj"i 'il "J%"1 7<14-c: "11£1 ~ 

'J ;c~J;g- ~l\Jlc"'f'9 "'111'1-"-"'- 'll°c}~7a611 9_'lJn:J•H;; 'll-"-7l"1'-f, 

't 3=. il11 ~ 11 t,il--5la:J :x111-~ ~§.. tH 'i-t! 7cl oil ~ 1!1- ..2.. 1=J iii i5H 2-J ~ .:i.q. ~ 

/,i7j~} ,n;+,~•H >;c(-c A]•J~- "''1~}_-<]::C 'll,+o!I nj-ej A]'/lilffoll Sj%]'9 

~ Aj-i~ '1_J oJ] 1-fl ~} jl 1U" ~ t:J-~lct. 

Alj22d:: 

Tf-l--11--7'1oJl !?~-sl] -~7]~ ::<111.oJl -~·\11"'?1 -~1--t: 7--P::1-~ ~-=-vj4- 15't:]_ 0]t~oJl 

'?l~Al]fl--!i:oJ]A-] ,~~~-;~}~ A]!i=.W ~ 9Jc}. 

·'J-7111;-,z}~ 7]-Zl-i..:J1oJl b}A]?J-711+ ~1~~78~- (tj- 2 Al?J-~ -<34- "r'.f±~-AH

'{Jr.'.! ;,:ll 'H S:.t•l] :;:r Al] {l t>~ ¾ ll 11 ~ ct 

~l23,, 

cJ -~?11 ~ ;~itl-b~o:j il!l 0Jt!:-1JoJ1 --2.~Irjft!l~ ,f:JIJOH-..:.. Zi~~ ~ A~~~L0_s._ 
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{):;:, 'tC: .cj',f"S}:>jy- 'a-%"12-"- ir1~1 •»"19.1 t":>l~ ~]'lf"S}:>jLj, 

_Q_~I!]"5~~ i~~ 4- :?).!c.~ J!_:il}~<tl ~]%g ~7-}"C" Jf_~J- EE.~ _!il_/}g 

tll-2:,;..rl. 
='-'-f• 

"il 243'c 

';Jc 3'clli]tc 1985\'! 4~ 1~-1'-"- ',f:fC~lcj-

8-~ I " 7] -~ "i-"- ~1 7-,.roea. 

1. %7]~j~7.Jl §l-~%, 4-~ 15t1 4-~ ~%%, ,1}.:-:._*:.4 7}.1=..% ~i}~g 

**~ lli]7HL 1il- -"J7]%{1g u]sJ' .icw--.,oi "il"r<>il {)".'-"'I %:ol"1c: 
;,;J q- ::: "11 9j 

3. -'tH\- 2J c:i llll 7 l % , 11 >ll '9 % sJ] ¾, 11 % -s] "1 7 I !£ ::: -'-' e1 ~ % {l_ 01 

;>:~% 

4. ~PJ-, 13t¾, ~i:!.}~":~ B:.~- 7]El '?l~ i}A,3%£ ~,a -=E.'C" t.~4- ¾all 

-'/-%W 'r :ll"1 'll-•l, "1'll, 7]EJ l!-%:S •J•J-.}'4'-1- •l'll'"~%011 %•I~ 

%~-
5. 13· 4~ 9-1 1:il} 2oJl ~-if-¥! %--1 g Wfr"5}~ "5]-T.:tJ{l%3lt ~~.2..1...J 

-11-~ II. ~~7loJ1 ~~~7h"?- 0 l ATS:l~ %il 

1. o}i:Jl -~-~,g -"J-~2J= ~-~"5}~ }lj]7]% : 

(1)8] s-21- c:29.] §}~% 

(2)\l-"i- c:29.] §}-V-% 

(3)-,'-aj 9f ClE] J>:j-i/J-i'l

(4)0f'{l-4 -'-'"1 .ol~% 

(5)-1,-7]it'io ..-,~% 
(6)Al 'l):..-1-% 

(7)~§}',; 

(8)1lil\'lii, ci_,;i, L\'!l, e}y-%:sf c:il;-2] J>:j-i/J-i'l-

(9)~~- Io!] .¥.%~A] °?J,0_ "€""}~9.} .::r~£1 -1-7};.J-'J-% 
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rt -¥-tH~ *~ EE-t:- tl1'T"oTT -'r'-i5Jlii}7TI 1-1~,e-l ~°"~~1~ -z-~.,.9- ~1£>1. 
2. Ali?~1 llJ-A}.AJ~1Li .:SI=.tl'6}::: :uj],1]~ 

3. %71, ;:,'-4,;<z]-, 7]El- ·\'"'17} ," "1]7]%.se. 'li"l"il 7}c}~0f 61'll .'r~ 

*Jt.HoJl 114~ ..-::J 0B-~ ~~~ 4- '.UY:" ~~ 

4. 1-a- -¥-~2-l 1:i!} 2°11 ~iz'e! -K~ i W¾ii}'.:: -8"}4-~ <l-'8-;,:rt ~"-:±.9..Y 

'll ~ QJ •l 0J -"-q E1 '!I "f 'll -l'. 2. 'll % .! QJ •l 4', •l :<] "i "1 % :ilf •l 0J >J % ( 'i 

"I .,\f~01 joHj.5}C: ;l)0ll>i"-l {!5'1~ 'if~ sj7J'if£:S ~"a"fc:til "li:'~}:c<] 

i'c 'r"'i"f5$tf. 'il>l"ilt 7]j!S sJ7,J'i,;·£ ;<,<f,<f'lJ 0]9]"ilS: 2.'/1-!l-'sl '/fS:7] 

-9-tl9~ 'il-¥. ~lll 1-tE:f'-tt:- ,Al°l~ *5:.\tt.§} ~kll-~ 7'"2~-fi}:il '.?J.tj-. :E~!
/}-7]· 11.¾~'Zl ."i!.YFft•j 71~~ 1H~'6}.::il !E oJ],~ ~~!- ~:.zl-~ ft]~~ 4-

9}1t~7;- AH-~¾ 7]\ljo] 1H~£].:i/_ 9}L}. 

~ %31} -¥}73 _1;!_~ \!:I (Food and Environment Protection Act, FEPA)--2-

i,H 0J~- 7] "',7}~1}, ;..p~, A}~.5!..L-]F-11 g C:}-ff-i:::}. 

£,'i(Pipe lines)oJI <]~ •J,t-~H= 'it~I lli]7H'" tj 0J~11t? FEPAoJ] Cj'i;f 

"1 "Tl->111'l cj. aj /I >iec ,1\'"}>Jel 91 •II 0J"i A,J, •J•Hll ;<-1,-91 •II 11'"1 "J :'. >ii 
.Q.j.![lc:}. 0J"€~J~Qj. .?~l~-~o!Pi'.:: &,7}::_ MAFF !,::{!ol.TI 6.:il.~ .mE-ol]A] 

',: !-. .:ti.~ ~ ~ ~ ~, ~ ?J, T~~(Scottish office of Agriculture, 

Fnvironment and Fisheries Department)o!l Ai, ~-o] ~ ~-1=. oJl Ai C ~7;1 ;,eel oJl '-i 

'ii B" ~h:j-. 

;)) Monitoring and Surveillance of t\'on-Radioact1vc Cont.;i_mm:mt.s in th;, 1\qw1r1c Environment. 

10:!4 '"a'=¾· -'t--4=-·:+ 61 % ',' 0\-Iinstry of Agnculture, Fishevies fmd Food) C;,ntn lor 

Environment. FishC'rics and uquaculturc Science J;!.:jl "i(i\quatic Em·iru11mc11t :\fonilDring 

Report No. 47). 
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MAFF 'lFl'c± .i'f '1--"I :'; _g. "171 'iJ if;, Al 'J <>I::: ,'I~½ 7f <) cJ-. i'.1-\l 'lf C::, 

21 7-jcJAl'lJ, "1"'J-Al'lJ:il/ .Oj{;'-ZJ"}g "J-{i-<>1°1 '{)-Al~Y- AIR:'i •B~i>IJI 

•J•B'll"'I~ "''~<11: 'll-.!/-a, ~ 1J7,J~cJ-. Jlfoc]-;<I '"l~'.'. 1994\:! Sjj9.j Al~:'. 

4'-"5Jii)-'xlt:r-. ~~ 1Pt--Z!.T.±:.oJ]A-H::- -y~~ ,1-}~~%¾ ~~i!l-5:tTI Al1l ~ 

71 'll-oll ..\j llil 7 I% •Hi'- {lc\'j Al-lJ ½ ;:) -l) i>I .£~ i>l'.l/ cJ-. 1994\'! 4237-f i!II "'I.£ 

Al ~of'.lJ.rf. 

1990-1994,\:!:;;l- oii 0J:>l.'1-9.J "171, "171 illl71%st, {!>JI 'f·7l'il st, i!ll71% 

9~ .Q..ca% ~--fj-rJ: % OJ~o] Oslo~ London~<?..!'¾ ¾"T"·.S}71 -'f{-&)-o.j .!i!.2 

-.loj 0 e ~ Al•J-½ii Jf 3.3.- 3.9. "ii 7l"<ri>f'.lJ_rf. 

1994~o{j :,g-~ ~AB-¥- f/1 2Z:!9.] ~7)-~ ~-ifB}'x{tj-. {l~] f-71¥1. 0J.g. 

1993\'l -'l'7]'~<1 ')l_'l}olcJ. Ellingtono!IA12J >~{}'.'. 1994\-1 2~o!I ll"l~l'.l:l 

q. 'iJ-{}ol RJB ,g.{}:o:]Alo!I oB4¥l +o!ltc •B~lo!I r:1 ol',)- j.H1--2c (ct'.l;lrf. 

Point of Ayr>IIJ<l::: "J±>il7] i'l-ll"l'.l:l:::•11 '!l-"i't!>B%'.'. '<i~"'l>B.ss 0 1% 

"1 '.l:12 'll-±>11::: 1994\'l 10%! Oil ~'t?-"1 '.l:l cJ-. ::r l-"11::: ~J-"1 TI>B* 

(minestone)~- l-lJ-5::fil] 0J~oJl ~1~~'.ti.:C. Ci c]AJ- "5]7)-7)- _9_-7-S:~Al 'i'J-~9--

--

(<>171".<(t) ~v1 !£::: '2--'t~ ~l ;,,1% -.s_; ,.,a ~1 ~AJ-5:;_ 'Hr- oJ ( t) 
<,le;:' A~~.A~ < 

7 ~ 
(British coal 
Collieries) ' 

-

Seaham 3M-~ __ Z1-AB% Seaham 6~ :xB llJ-~ 0 

Easing-ton ' " Easington.QJ ~~ 0 

600,000 Ellington_ " Ellington 9~ ~~ 71,849 

100,000 Point of Ayr " 
Point of Ayr S'-] 

91,935 
~ lfl 

' ~ 
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··--- --------

I ~ 71 llil 71 %<>Ii "} 6 .j1 i:T~ _2_ C;:l 
\1 6j 7f '171"& .;"- 7] "l 

, ·1r __ 

.;,7f ' ' %\Ht) 
' Sc ~y ··i --- - - ---- --- -

Pb i Zn • I (t) (~~ t) . Cd Cr Cu Hg Ni I 
11990 9 6,575,000 4,919,654 0.29 24 1821 0.21 641 223' 441: 

.. -- ----~ 

60
1 212! 4141 

qj.,, ,f 1991 8 i 5,75(),000 4,530,860 0.28! 23 172 0.21· 

i 5,080,000 
l-~---i 

19921 8 3,649,727 0.22: 18 133 0.16 46 1631 3191 
-$~] <?J.~~ 1993] 4 1,800,000 2,205,670 0.14 12 98 0.09 36 1171 241 

-

o\ 19941 2 700,000 163,784 0.00 0 o.oo, 0 01 0 
--------

°a ~oil Ai~ ii}4cc. --2.. 1.-1 ~ £l ¾ ~i -)£-{:_- ~ '\l 01 %, ~,A.Jun 'fl, ::i:_Zf 1;1 ~ 0J-'(-

7] 2-] 47rA1 1-lJ·'-li<>l] 9-j 6}~ .A] ~.M £j 0 i *cf·. ·6}'T .2.. q 2-] t.H 0JJ.l ~ "5'17}-C ll 

3.5.oJl 'T~·i}.:1 1_ {l;.TI '5}TYLJoi] #%.'ft "'r-il"ii'~2~-~.0~ ¾~J:-8:- IL 3.6.oJ] 

7~~'8"]':(i"Gj-. 1987\'! Aj] 2fe.} -;;-fij] -~-8J1~3t§]~o1]A] -1111 ;_: tH 0J=~ /]S:l~ '6} 

7].:il ~t.H 0l]Ai9.1 6 j2Jt! ·;::?-4;"W,tJ;o] 1987\:! 'T'fr'"O]AJ-_Q___ii'._ ~-7}i,l,Aj ~¥-S:.-~ 
,;-r~c:t.:v. <::!<:86}'.?lcf-. 3°:.7]_1,l__.:V.,.A-j~ 4 ~]7},dn}cj- y_a_ -2..~~-2-1 wcJ% 

Tr .:11] "6} J I Aj] <I}--*] ~- ~:l ~ ii] ~ cf . lf. 3. 7. oj] Ai -t * zn %TI S} -~Hi'- 9 ~ oj] -w---R- -'fl 

01= 2 

.2._~6~·~~ -8"'i:l~].!!Cl~-~ Yi.::. ~1t}- ,,,Ji:-.:1-~~-oJ]Ai lcl]-J-sJ_r:}. 'j-=,,'--~- 1JH\:'1_ 

"is}T.2..q.01 '4 30%~ tH 0JS!-S.. 7:]~i5r~ ~T:t- -=zc1q, -2--~~ ~~r.Q~ 0 1~ 

:~ ~]"6]-0:j 199H\11U- o]~~ 8i] 0J.!r--;.,]~'-·;- ~--'-]-8"];.,l~ '6']'E,Ll. 0 ]oTI cH~- rH't} 

-9 .. S.. i>fl 0J~7]S.. ~i~i5}o:j _Q_i:.j "6}.cy9_q~ ~7~7,]011 ~-¥."6}71 ~l~} ~-+~ 
19931;:I_ eil-f- 'T'~J ¾ 0 1) VS!-f:Y 2006\:!JJ}A]}:- l990tl__Q_j '2-J= 2llfloJ] 7}77}¾ 0J 
01 -t;'- 17] S.. ~£ fi j S!-S.. ".?J] AJ-6} Jl S:1 tl 
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~7} 
'i 7f'~ 
('ir~t) 

~l<l"f -..:-kd -y- /1 ~ :±: 
-'i'-71~ 
(fj~l) 

'j-=f}!j-
-

¥11 9-l ,.,_ 
R0,000 Anglian Water(Cliff Qury STW,Ipswich} Roughs Towf'r 76,386 

65,000 Anglian Water(Colchcsb::r STW) Roughs Tower 9,486 

150,000 Anglian Watcr(Tilbury STW) Roughs Tower 139,720 
--

554,000 
Northumbrian Water(Howdon, Chester-le-streel, Tyne/Spurn 

"'4,231 
Cramlins:-;ton, vy~~lington STWs) He.id 

1J5,UOO 
Northumbrian Water(Pwtrack, Billingham, TynP/Spurn 

70,346 
Guisborough, Ayton STWs_) Head 

- ----

1,955,000 
North West Water(Davyhulme, Liverpool, 

Warrington STI-Vs) 
Liverpool Bay 1,951,806 

---- --

4,970 North West Watcr(Walney Mand) Liverpool Bay 3,745 
- - ---

3JO,OOO 
Southern Water(Woolston, Portswood, Millbrook, 

S1~~~~11_ Copes STWs) 
Nab Tower 264,405 

58,000 South West Water(Countess Wear ~TW) Lyme Bay 38,012 

South West Water(Plympton, Radfor, Camel's 

~5,000 Head, Frnesettle, lvybridge, Saltash, Newlon Plymouth 44,341 

Fcm.:rs STWs) 

l,4JU,UUU Thames Water(Coressness STW) Barrow Deep ,,:m,44si 

3,J,)0,000 
Thames Water(Beackton, Riverside and 

Barrow D1cep 2,922,324: 
Deephams STWs) I 

140,000 YorkshirP WatPr(Knostrop SfW) Spurn Head 138,602 

,'C:f1_:;; ~» L s,Jo,ooo Lothian Rigion.il Council Bell Rock 327,510 

2,51J0,UOO titrathdyed Kigional Council Garroch Head 11,603,000 

*"1-~;:;!J_":.' 2.)1,860 ,DPpt. Environmf'Tit((Northnn _IrPland) 
-

BPlfa.~t Sludge I 251,8601 
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• "i 71 "171,lc 'i- 7] ',/ 'T'R -"-±. 'i- 7] ',/ I t ) "" ;: ,/~ ,'d.'r. 
Cd i 

--
11-'r (,T,q t) (,,_.Al t) c, Cu Hg Ni l'b Zn ' "" OJ ~-.,i)~ l99() l4 8,553,579 7,098,944 1.761 68 113 0.88 1R 109 238 

------
-?1l~.3c 1991 14 8,373,569 7,449,0841 U:18 67 121 0.92 17 

1~r 269 -
1992 12 7,985,000 7,739,369! 1.70 61 123 U.85 17 93 273 

' 
1993 13 7,884,000 7,733,656 109 49 112 0,6:i 15 74 216 - -----

' 1994 12 7,9"11,970 7,474,849 0.94 45 123 U.69 13 81 217 
,A_:5'~,;!1_ C ' 1990 2 3,000,000 1,946,430 0.27 34 30 U.16 3 

18 ~-~~ 
1991 2 3,000,000 1,984,035 U.24 35 41 U.10 3 ?()I 44, 

- ' ' --

1992 2 ' 3,000,000 1,984,525 0.21 30 36 0.10 2 18! 401 
--- -----' ' 1993 2 3,000,00Qi 1,946,340 0,19 16 26 0.07' 3 18 35 

-
1994 2 3,000,000i 1,930,510 0.14 27 ' 29 0.10 3 16 42 

,!;\-0~7:l~.sj1990 1 80,000 290,030 0,03 21 3 U.04 o, 2 11 

1i9g1 ~- -- -- L__ ... -- ~ 

1 80,000 302,370 0.04 1i 3 0.04 u 3 11 
----,----- -

"1992 0 Q 261.000 0.04 2 3, 0.02 O! 3 tu 

zl 3! 
-- -

1993 0 0 243,200 0.04! 0.02 u 3 9 -- --1-----
1994 0 0 251,860 O.m! 4i 4: 0.03 I ' n ---·- - --

: UK lotal 199() 1, 10,701,305 9,642,847 2.06i 104.00 146.59! 1.()7 20.67 129.21 288 .14 

1991 17 11,633,579 9,335,404 2.1s' 103.56 164.97! 1.06 20.05 125.07 325.17 

]997 )7 11,-153,569 9,734,489 ---"i~S! 93.37 136.071 0.97 19.46 114.01 322.73 --+---- --
-i40.74! 1993 14 10,985,00() 9,984,894 1.11: 69.]5 \),75 18.18 9465 259 77 --

1994 JS 10,884,000 9,923,196 1.10, 77.15 156.()9! 0.81 16.9.S 99.4'1 270 -11 -----·- --

~ 3.7. 45~~-71 t-}1~_9_7....] "'F 1987\-1 rl]Ul °TT~%"-JE] 1.,!!~4'-All 

(12 ~l: mg/ kg -?1 -6" "-J) 

I --~--~------------ J \'.! t;,=_ Cd Cr Cu Hg : Ni ! Pb Zn 
i---~lc..c9_c8c_7.j___CC3CC.7_j_ ___ 56.21 133.6 - 1.2 19.41 146.4 468.2 

1989 3.7 55.4 133.0 1.2 19.2 143.9 460.0, 
- --1990' 3.4 49.7 132.5 1.2 18.6 __ 13_6_.l+I _--~43~5~_6', 
, 1991 2.4;_--'4"3"'.c'l-1 --'-12'°8"-.4'!----"l"".l'l--_l"Sec-9'1--- 126.2 J,lQ.0 

1992 2.3• 43.8 1271 Ll 15.8 125.3 339.4, 
1993 _ ------=2c'.0L' _ _.'cJ"'.9CC.JL-12J.0 1.0 14._9

1 
__ J1~4~.8'+--_295c'ii 

1994 1.2: 2s.7 120.~ ___ o_.s~ _ 14.0 91.s· 212.s1 
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•l 0J-'f- 7 I 7 I "'i % "1 ::: ;;; 111'- ::: '? 5i. ~ .§. 1+ .'i'. 2ll 'll ;,f O I oj 3' 'll 'll y_ ,1 "1-

A tl-? "¾Al Maintenance" tr'-"joj]Ai ~,W'6l-JI, 4-~7H~ilt 4-~fr-A] ~~O\l 

Ai-t:- -C.t!~(day) 0] ~A~~tj-. lf.. 3.8. oJlJ,i~ tr'11% tff 0Jf7]Z:l"r~ 0J, ¾ 

'ii'4i-- ~r,J=,'.: 4~~"8"l-~t:l-. fc{g_*~ -':S'-i?"~.g.. ti'?:!~~ 1°loi :.iJ-~·T.±~oJl 

"°"B•f;,j1.-f 7.J-"i•f;,J] '/-"}"161 './Jc}. u:fc}>] "il 0J•~%oJ];,J] 7}§-0'f>']'c ~~c 

':)! 0 ]cf. ~>11~ Ys=- Sj7f %.£.>fr i,';-jj%gJ o]<?.J"i o]-§-(beneficial use)"! 

,:J"il"J-'<l½ :il?j<'fJL ::icJ~ i:JAl"J-'<l 0 1 ~'11"1°1"1 *~71:'a ~'1l"f"i 0 l 

iH 0J~l*"O"l7l-~ ~W °T"?l- V.9-. 

iil?t '97];/ f7]<'J .llj];,]* ~* "&'-~4;'-i%t (t) 
'c7f '.:!£ - -----

Cd c, i Cu N; Pb Zn 

i 
' 
' -Cl~ ('H'-~l~) ('a''lel Hg 

-- ---- - -- ' "J-g-~ 1990 135 63,983,920 :n,728,978 12.2 1,023 834 6.8 4ll4 1,426 3,724' 

.sI<t 1991 105 57,782,520 39,886,712 7.4 1,189 m 7.0 518 1,263 3,39,J 

$1]~_7.:_ 
1992 123 55,741,813 24,243,998 60 821 512 4.2 291 87b 2,271 
~-
199] 110 66,074,966 26,086,503 7.3 875 _6~ 5.2 458 1,004 2,461 

.. --
1991 108 53,187,009 34,049,468 80 1,295 734 5.9 587 1,375 3,375 

-- -
c'c~~ 1990 21 3,031,960 2,109,111 0.8 67 64 0.8 30 106 207 

- ----- - -

~s 1991 26 5;147,245 2,788,613 0.6 70 53 0.6 22 79 1671 

1992 35 5,920,005 3,841,296 0.9 108' 82 17 39 111 245: 
~-
1991 26 3,174,050 2,025,525 2.4 50; 44 0.8 21 63 132 

-
1991 :n 1,643,250 1,822,053 0.9 42, 36 U.5 20 56 122 

------ - ------

*"}~ 1990 6 261,700 117,082 0.1 ,, 3 U.U 3 5 7 
-

2; 
~.s. 1991 10 807,400 519,049 01 21 2 0.1 3 6 

---- -
1992 7 2,956,601 891,087 0.3 2 3 0.1 2 3. 10 

-
19')3 7 996,500 3,392,994 18 11 26 11 11 231 70 

1994 5 113,200 91,314 0.0 0 0 00 0 0, 1 

°d~ 1990 162 67,277,580 36,155,174 13.2 1,093 900' 7.6 518 1,537: 1,918 
-

1991 144 63,737,165 4.1,194,472 8.1 1,260 828 7.8 543 1,344; 3,:>66 

¾~ 1992 165 64,6U!,419 28,976,381 7.2 923 597 61 332 990· 2,527 

1993 143 70,245,516 31,.S05,022 11.5 937, 676 7.1 491 1,1.J'JOi 2,663 

1994 134 56,943,459 35,962,832 8.9 1,338 770 6.1 ,oo 1,.112: 3,498 
-

/] Et % 1i 21 ~B 0J-f" 7] o11 qj i.}o.j "'7 ~ 6B •,t ~-~ 01 rH-¥-~ ~ l"f,3 it .:il.S: TH 0 ] 

"o}21 ~~·T~i::~-£.Ai zt ~7lA]o}tj- S:'5}41 ~ ~Z}qj Ai¢fA]o1l ~~ °J~J 

¾ ~7}'8"}.i1. cl-~ t,Jl 0J 01-§-oJl r.ll~ -4'-~2{¢:j ~~J= ~ 1}:-.-B-31 BJ--~B..9..S::oJl ft

~ l(j/]{e;- 1' 0]-sfajo) ncJ-(R 3.9.). ~'11 4-3Jozf J.f%A oli'!-"il"il(b;ocides) 
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fl~ -~l-§-i!} iiB 0J~-7] ~ .g- ~ 7J ~ 1:i:J,o] :1zl B,,;·11 Tr]-h_!..oJJ _2_1.-] Fl '?1-~ cB .,1]5-

14 Al <5] ,/4] aJ ~~ t+. 

A=cl.'.§..il:!l_t--= I uofOJ?ni:::: :¼;·" I 

--~;o 1"-; ~]-~:::~ 
0 0 I 16 I 

--~-- ! 
() Q I 11 1 

------ l _______ _j 

1990\ir~ 3:oJl -%-%-_g. i:1°J 1f·/]-_~- -$-]~l ~~~-:i'} ';~tl tB 0J¥-/]-~';- _9_ 

t>} ~ _9_ 'cl-B 1:] _-;,;iS- g "T·€"t>}7l -$1 t>}e;J 71--~-*' ~*' ~-~-L \:L 4-t-, o}cd :ilJ 

q7filQj ~"}"fl:}~i {i~C!l ;;]3':,~ tt"-"'d% ~2-l :~2+~ ~-§-"5"]-5'.:lDl-. Tf-~1~· 0 ] ~ 

".J{;.· "a7f '1l 0•12.J- 'l/>]'S"]Ss,- 'S"f7I .$l.sf"i, ¾%2 of,loJI 0icr.,J -'JI 11~1"1 

~l~-3l-'1l g Af-%i:,)-ctj, ~-a-J=cil -2-~~ ~_7} AJ~.9.j ~~.g:- ,(ll1llt>]-.1] -$-1"i5}e:j 

1990\'!cJI %~lo!] -L <l4~ 7,J.s:S}~.cf 

Ol-o'\.rl :C:::.. 7j_Q__ 
'-'O"M'--f'--- x,, 

~%,;,·pl -'?iil Z1 -~_?f ::t:-1-}7} --'::J.ft]W ~-a-~ ~\'.}:.3:J o __ ;:;: ~-Lt -Wtl HJ 

~+~ 6 -~ 1L4-3.J~ ~ii-~ 4ii:j.1] .'f]'6]0:j, f7] ~1::,;·,)l] tjj~- _8_1)oJ]-:::~- Tr 

Al]LJ-~o] j_l_?:j~ {t~-~·'1.Q] .!,!__~ -t!-~i:1 9:jA}~ -11-'~__;] rqe}of=r,i_!- 11-t:}. ~ 
;sl_n_o] ,A-AlOl'-- oJrrJ,-,l '"'aj.!s!-• ¢.Ll~i5i.;z] 0.J0 ol'C-1~ 71-~)- .=cn:16"} ,ti 72 <--'Uh'-- -1,_ .x.,,,._..:,;:__ r '-'- r .,,_,_._.Mr'--_.-,.;,, o O'--"- -d 

(i) \:VHs!t' 1\-;;;,pssment Guidance Training Set. IMO, 1000 \~f;]_~"t ;,I]~::-~~~')-~')--'-]· 1 -if-~I 
0 l l.C 'SG :t!/J/1 
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{l .!i'.£>J "1- -'/-,sl-k,,Jj {) AJ ,,i Ai i<>l 'l1 1'1 "1'"11 ;c ,i ;sfcj, £1- oj-:oj {1 'l! 

'il~~¾*~~-~~n~B~~~~%1'f1l4*k~~~B)!~~ 

~'11 B §f•i:}•~:, a; -'l1 ;sfcj '1'tl'161 <') q, 

::I'lAI ~"1t.r'l!"1- '\'!<M -'~.\;- ')l'Je<fi<7} \lJ_,; "s-'t-, o]"c '1! 0Jt117]"c 

(NOAA)"il £>Jl>fcj l;-!lc.,i 'll'd''il'r"l 8f"1-(ERL);\] ;s.,o. %'1c"ii'-i<1 ·sl\'l 

{!~£>J 71"°~ A}%~ 'r 'l,lcj. ERL 'i'-;,J~ •11°J>]%"il c.Ji~l ')l•J 0 1 =r 

o]<S"l-oJ]A-H:~ i]g 7;.! ~-€.- _.2._~~ -Y"tt'°.QJ A]A]~ i.+E.J-t...JJ.t:f-. oJ -tj?ol] -2-

:,j;sfcj, ..-f<:J-{1\!! 'i'-~a, ::'. 1'f1lt11~'1! qg .2.'lJ.,;-<>11 '11"1"1 'il'li"l61* 
q, 

• Cd, Cr, Cu, Hg, Pb, and Zn; 

• Arsenic; 

• Silver; 

·.PAHs; and 

• 1~CBs 

£~ _2_~%9~ 'r¾ 6 ] ~}~cl ~~ Y¾1!..t:} 1.=;!-t ~Pl%~..g.. olrrl~l- AJ 

* °a<S"Jg d:iQJ<5}Al ~~ ?;! ~2..Pi rr}c}).i, 2-'?lScJAl ~,':'_ 312..~ ~-TT-~ 

~ 9Jtj-. --2.~~~¾9.l <5}tf4£ ~~'Ttr.!i!.tj- Et s:~~%-€..- -2..~¥! ?;!2...£ 

Zl'r"1"1, 0 ])!::'. 7f"J- -4':'l"1- -\'-7I sl"'l'l!a; '>!'lli>f7I -'11~ -'Jll- 'l~"il t1I 
~ .&78-~- ~lJlt}tj-. ~71-ii.. qg.QJ ~~-31~ 'oJ~~-g- *~~ ~-R1l- 1J.tj-: 

• ~ %7]18-~; 

• ,o! 4~· :aJ-..-f-!1-:i'} %Ai '}½.,I 6'4c£>J tlJ (SEM:AVS) 
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$]Sq ~-~t -1"~Sq A~-J;;;-<i~~.:c}-~ bB~6}-,:ii. 7}---<J- ~-V-1} ~7) );1ajj-d-§:

~;;>:Ji5l~-r~] £-g- 0 1 -'flt:1. 
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·-~l"l A:il];;- 11:d 9'llB si"i%a;::'. r,* '1''11"1'11 l]j1f61I £1,,-faj V 
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iiH 0J~-7l?fo1l ~ci%:2.J f-71~ 67%~ y 9Ji::}. 

• _1;i:.;: ;,~% t\~% ~.:i!}-'ij- -2.~-'f:! ~~-~-~ 6H 0J~1oJ1 °}-J¥-\l ~6J=_g-
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5:]-?lf4"-.S- ft-ff-1} 7- 91lll t]14"-ttj ~-'2}Ai, 7]_:;,:J- =t,..g, -'f--;11 -(~UJT~ ~- ~1Ji5]711 

6H 0cHf~-~] 0l] rl1ili ~!..g--~ r:t-~- 7]-f-9-}- A]~<lj c::i:.Z:loJ1 U:}-2-} r+~ :;:10]71 

rij]~-oJL 'IT::.11 &,:;•v~- $]~- A~-~- ~~oJl ,Al~¾-~f} A}%<5}-~ ;1°) r:7 ,3.J~i5}-

W ~~ 01 .B..-7--'f:lrf. :78_§:f-5::..2}- ~¥!"'d% ~_t;!_(>}-7] "'f-j;:.;}-a], ~1}- _l?._-2 A]Q:j 

,~-t~ \-9TS-·.1} u:}-t:l- 0 l '!} {oltl 'TT11-lA ;;z}-_-g_01 7c'J ?1% 'TT"1l ..,9...7s.1.7~ -~~j 

1J ¥] __ RI} 9)tj-. 
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'll £:: •l 'lM' 7 l 11 :a1 ~"I ,q \',t-t.- 1l "I >11 .2. 'll -cl "1 :a1 ~ "11 t!I t:1- -'i';, l <'l 
-c=Jl~g ~0Ff0 .:il <V,tj-. ~1l~ f7l ~laj~g ~~"6}-~t"l]oJlC-, .XlA}:R-3!}~ 

0)7l<5f~ Jl.~71 ¥'3l'1.l=<l~ ->'1£"1-" i't! it:ilf~ 'l/.2.7lic -f' .2.'ll%',! 0J 

~11~£10-1 ~ ~' 9,_l,::"A] ~ ~.A}~l-C" ?,l 01 %%<51-tl-, ~ 1tl. 7s~oJ]'C, ~Ad A-4 

71 11Uf.s711 •171 \ll"i'sl ,;c v_:: 'll--"-'-1°1£1 ~•l U!l¾'l! ,;c5c. 'llcJ-. &"ll .a 
s~ 0 l ~ csl•oj~ ?<ji!J-;\'-'ll¾ %"19 ~•~W 'l}i<l711 '1171£1"1~ 'T° 'lJt:f\'!, 

J ~~~~.g- tTI 0Jf7loJl ~~~- ,3:!.Q..£ ~TI**~A1.£ .5!.-e-tj-. ±71 '1a7l-Ol] 

i=-71"19, 1l4711 -9.'llB "i"l-ll-'.soJIJ-1 °171-'ol ,;c 'll1" s!l'i11f "I.ii!"! 31g 
"le.Ix, .Jl,-',} 7]'l] -'f-71 <'l"i1'1;:;o] 01a]t, 31-t 0):,]:a, t:I-','-~ <1l"11 "lW'll

Aj.£ .2._~tj-_ 

'/12I 7J"r;~'l_) -'lit.¾ 'lli=-& ".J-7l"1 1'!:'>ioJl>1 'i!-\'l Ci "1%31.2.5'. "131 

% 1'!: <>I oJI Vs "1 >i ii~, 31 '>l 11'- 'i} o I '-l <>I ~ 1 I-cl tr 7,1 '<le s:I g "ii i'-"I 7 l '/I 

>19 "i\'!"H, ~~o]q. 

,j L-j-q<lj ',' Jl. <ii 0J-'f- 7] %-el-,°_ €¾J i!-O] q. ?j L-j-cj~ _'<_ '1J '@_-\'-Ej >117]-,, 

"I 'il'lf-\'71,~.l/-EI •J 0Jtf"il¾ .!iL~.i<f7I '/It!- t."i·* "il?"l'°1 il-"'"1 't!"1 

i1°-i ';l-"1~;~"1-"1- 3lf<:J-:<f=iii-.o:J<>1oi1,, 'r.£31 oiw:s ""'»"19 ~cf- ,J'-l
cJ- t,7,1.!i!.~'~(CEPA) VP.J-"11 \!l'c._is. •J 0J-','-7]-it'il<>1I 1'!:t! ~•J-:s :,_ 'f-j]_ 'll 

q. 1997\11~, •1°J-','-7]1're1'11'1l"il ~Jl.'1,=- "il"i ¾·,h0
c ~j;;foj •1°J-'f-7I 

tr{;'~ ~ ~~~-~~ 1000 m3 1l- 470$ .9.] -¥-1i:t~-~, ~4~1-71 -$1~ Al~]~ g 

cJ 3--t.- ,J Lt cJ "ii -'I "1 llil 7 I % •l 0J 'f-7 I "il ,t~} 'll ,,p,1 it '11 "1 7 I ,..,_ 't)-"lt ~ 

AJ 1) ~} Aj ~ ,'-i .9-j ~ 1f-o] tj-(Environment Canada, 1996). 
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s.1. •H 7<! 

1972\'! ,ti ,J ~ "f(IM0,1972)611 11-\l '<l ~ ~I Jl. lt ,j t+c+ 0 11 •j 1j cfq 

-¥1:1) .lo.<ie'-/l(CEPA) ~I 6"J- ofej {lnJ!,J:J;!cf. o] \!l'{l-2 cfqcj 8J-a}"i]<jQ] 

-~ il_ AHf:·, -~t:" _{:_Z}oJ] !?~~ H}ctoJP•lQ] :i:i:}~ ~~ o}L.-]i:!}, {:il:I}, <5J--::,\f.;1] IL 

~ ~$,j<tj.9...S.. ¥-"-1l -~1-~·-R- ~]%H 1:l}tj-ojj 1{1-~· 0 P-1~ t:}£ T,t%~-g- -if::--1] 

~-ct. ~tc1J 1:Pf·t 617}.2.)- ~~9~ jj]7:1]£ u}c.}oJl'·i.9-J 7J~g 3::~t}c}_ 

5.2. -';'- 71(1Ju,np;ng) 9J- ;>J ~(Disposal) 

1j4cf -¥1:1) 71l"t 'iill 0J', 7] it>il lll~'-1' 3olic"il "}cf"il-'i"t -'H1-oJI cJI ~ 
oj]HJ:~J'<l 7J~'.¾ -~i5H ::1- o]~½ '5HoJ.~1-~ ;~1~'.o_~ ri}-V-5:Jrt. _I.C1Lt, :i 

;,Jejcif it"ilt 0 f"I "f¥1"1 \)f'.l[cf. ::iajE.?., '>H1-':ilf '-'i-/l'elt %61 5'.-'r-

0] l;'_Sl-'-i<>II ye] cjuj, -'-i-"' cJl"il"l"l -'f%"J'l.lcf. 

o] -'I'~;°. 1993\1 9-',! 30':loJI oj 0J',',] Tr"11"1 ,,,73'1}-(1998) 0 felloJl-'-i 21 

-§-2"..j7] ,,,+~M} i5H 0J ~1~-oJl i:-1]~ "6i7} ~%g -'t!-AJ6H-'- :;1g %~•-+- 0]3! 

.g., .2:.~, ¾ri]~ 71-Z! ~7.}oJlAl 5H 0JoJ]J.121 71~g ~..9...s:'... &}t:" c} 0J9l- * 
-~-~--~- ~7}"6}~ £jd:.~2t ii_!i!_oJ] c.J1~~ .RT.9~ ,,C::-~g ~ .J!o]q. 

tr]/~;:: 11lY·cJ~'~ {!ldfll-1- ii'J-i'7] ~C::: tH 0JoJl 91.L q~ 'd-$-J-3~ T3:.%~ 
011 %~~ ~:ii.. .'i-Jtl-%]-t:- r~]oil ..8.~'t:!t:f-. .9-]~ {jl:l~~-2. 11]1--}t:.j tl] 0J 0l1Ai2J 

r-,q~ ~ .ij~Cf·'c! 617}~ 3MJl~- ~9-. ~L 1!£-F---'- -;:J14-oJl <1)9l- ]1-,-;'-Aj';'J fl-

~'71:--. -1'%-.>..7 -2~]ei]t.1 7:10:j?;:J l;l_;a:.761 UJ..,o:1-.!;!-;:,;l~~ rrlJ lcll-i;U.!i1 .¢. olcl '-'l '--- 2 = 0 = = f · f '-- 'i L '2.-7 ...I... n ,_, ,.2 ~ ··11 2.. c/ 2 1 .v. f. 

617}id ?r '?JC 1)-?{ "e- ca,? ~JT-'4 t.l]~oJ]Al 0Jol]<4 ~+~491 ~-9-9-5'.. 
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loi\-11• ;;fJ -i.elb l<>lvil. r R%1;;- lio~ lo-b-bll• -o'-~ ~o{;Hn liols -b 
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jLfu ¾[L[t,i 'los\-la liorf& .'cl'f lo-w-s'I,' jg[ti 1<>11>--!L 'II, ~-[vil, %1;;-
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l!elofzll• lo.fslio R>o -!otaf.l: ¾IL[[;I ~p; c!, ./>ts[;;. 'i,-i'ff~ [<,fy[,ofolw 

~6': -[L~ ·s·s 
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~11J~-} I!1]7]tr; '?J~E~ z--1_7cJ- 0]1..-} ~}~sq ~-'·ji!.J 0J=oJ1 qjtB {}:-sB~ 

-~S.. -'f-]~-6}_]1 x~~1%}::::L1] ~~~ 7U;-o] ~-.8..~ ~171{;;-

1b]l7l¾-9~ f'r~.il} %--W-7} -f;-'i'.l~-1?.:!-<SllB(itAi]!,,]7-l ?-l::::t:}~) Ill171·Y.- oj]~J..g

:x}f~ LJJ 0l] !ll17]~ 01 ~ABW !}';·AjoJ1 -C~~- flJ,}7} kT-'8_1:f-. 

~11}~i..2.5.., 17J_A]~;}A}oJl ~%~:::: ~71* 011l:IJ-, zB 0 ]%, ;;:B~H1-oJl qj~} £ 

-;--I;,JA}-t: y~). t:-}f_- )]~ r~~o] ,u:::: :i.]61] r:BtBAl~r 2~511°~~ct(3i-H 

~-~.0] 38¥-l ~~l). 67.7};: tB'i:t :;tj~o] ?]%3~ 0]..i1 ~7~3:j..Q..5.. tiHJ-:?·1~ uiJ 
oJl\'~ LLi:-4~ 'T '.tl,q. 1l"E it}~~ ;,,-1.JtoJl i.:11~1- 1:J~;~zi .7}-',;--"j~ tA1J: ~1 

~4 q;~ tB~oll 1~~} -'-J-tJ-1¢:JZl -$-1~ lYJ/}oll U]-'}01 Jli:1~1°1-~°Frt} -~cf. 

>1l 0J ,J~"il ff•H "11131-~s-.'i- %"1'il~fisf4:il 6177,qc: "1171*-,,. 'Etf, 

§}'Jl ,:,1, -~ C-] ~, -=i i'Lil ,,.!1--@' & 3l ~ ·'2 oJ] o:} i?-} T ~ -~ 01 ° F 11- q . 
CFJ-'A~ 71(3)olH':- c+g _1_!-} -{Jo] '?J-<t}c}. 

0_1-..'c-· L-1 " 
Lo L.. • 

· "IT:g 0j -;:f"4f-"8"}7l] *~Pt §}°5:}3:j, A~-~-~1 A~loJl ~i'iTI F,iiF,t7-11 ~l_J 1 , 

61-§- ¾:11-~1 ~i" t1J~% S=T-:- ZJ <1-.2~ ?J7,.J :4 %%g_l Z=l_:J-~ 1-l ~"ol-7-11 t>l--C 

-'e'(ls' ef-\'•]Ai;: ~f'/lg 
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. ti: %,,/<>] t:J-~ %"1-"l 'r]-,i]oJI -"1'11 "J1']-,j OJ:il} jf"f-')J.'c_;, ""':il}"O"f'9 

.cl!. ~"O"f-"l '2,- 0 1°) tfc}.( Canada Gazette,1988) 

1±11l\!I l\J7f ::Ji=:" lll]7]% -1\-'a -\'-'9oJI o]-§-'c!c]-. o] ::Ji=::'. -9.'ll%"1 

'rl-"1loJI rJl~> -~ir}"i :,J,f;, :1'.1l--of"1, 'rl-"1lt>.'i'-;. ,;<:ilf~ 7el~ '~%"1-ol 'll 

-"f;a 0]%~>t:I·. '; 'lltf %~%( 71.!e.%, <r.g., PAH, PCB %)% 'iJ->ll''i 011.\1 

s. 1)-¾"0"f 2 '.ll~ ... ~ ~ .g. 11 '/!:ajE.s. '11 °J"i ,'-oJI ti tf ,¥1-7,j "I '/I jl "17f 

71-"l fil cf. 7,J Af"r¾ 0 I "o' '/I llil 7] % :" '11 °J"i <1-oJI rJl tf 7 I 'o '\I O I :;l 'jj "I oJ "i 
7J {!oJI cj 1'>11"1~1 7JAl('s', %~ 01 '!t"1 ¥-•Hli r,!2.s. ef'il y '.ll~ :s] 

oJi qjtf '~%''}"! l\l7loJI -"lli 7,jAf)¾ ~Jl.s. ~ r,10Jt:j-. 

* ~ Z4 "ri~-:"c -.! ~ ,~%"&"I 'll 'll'¾ 0 1 %i,taj 'lP~ tf {,) ~ 'll !I. oJI -"l •l 

"1"1'sl 7<J'!I~- .sci:Jls. 7J'lf'll r,! 0]t:J-. 0]31.g. oJ'ti oj 0J "i.'-oJI rJlt} -.J7f,;c_ 

~~.A]Aj ~~- ftl-~~ 'T"¾, !Et A~%'§:}~ ~}% 1'-¾~ ~.:tj-~ ,'E2ll~ ~Cl 

cf. 

: -R-~ -'ii T I 911 :1] ~- "T€- '1]0J >ill- -!}7} 

' 'idt ';l •J 
·-

I --

•! ,,-'!-'! :~ 7} T¾ ~"Zi"J=o] t~ "J:-1 ~ "5J 7}-t:- "]~~Pl 1Ft•I 
I 'll7f,jojof ~cf ~~ '1 c,J 
' '1-ll ~ %.! •I ,t}-~ -gj] OJ _:~p,i-~ 
i {!,'-} 'T¾ '2!.3J ~g ~.-,,}~ T ~q. - &]7}s:1:.: 

i ,o{l "1) Aj 

:=;1.Pf-e:j.£ '?l"5Jl :::i ~1Io] %-&ii}.:i1., .A]~:.3:jcp1j, AJ£-~1loJl ~~-t':l_l-l('~, 

>J""o:j-"j lJ'lfg ',.l--'}~ ;l!)~ Af{,)% Y,Ef,j\'l oJ'ti -ojJf.'c '1],>j;,]z] \lf:C 

t:J-
~l "i 71(3),;l tJI tf --'J ~ A 1±711 \!I 0'-I lll ~ -l', 'f 'll :ilf :i lt-"l"'i -t!7ll "ii 

'11 ~> "'11/ "i ~! '¼7171 \l;l t.7 e} 'r., •H 0:l" "111- 0 1 i'"'•l;. '-1-: 11 °1 eli:- "1 'il~ 

~¾oJl~tf"i~~~~t~=•~~~·?oJI~¾=~~ 
Jllj7),l- 0 ] 1'1-7,joJ]A]"i 'l}sjaj'(l '8t,Ji'j~- ~~I·~ 'r ~= l)'i'-s. -1!"~"1 
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5.9 . .2. 'll {'l- i?-'il [CEPA 71(3)(b)l 

"l"l"i -V1c1( "1%'1l<l2] 40,44,S 1'"11) 0 1 :ol-o:t"i "ii~ 'll~I 7sl:1J-~- x% 

3:1°lt1-. 71""~-tl _2_~*-$19~ *£;} ·~~~,q~~,?-~ \'.llll :fJ17!, 4'-1},9';'1 ~ 
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0J<>l]Ai"J >1"1"11 "l~~"i:S -\'!'1JS-f7] .!/]"II Al'"-'ll<il, .<il~l"1 ?,JAi .::ia.1:v. 

fJ..B..1} j:-oJJJ-i::= AJI*~~ (~--,,'J) ~A}~ '8-'811 2.~i:l %~ 0i ifa7~~~ lclJ-~ 

£ .g_ .A]11-~- .W·'S11 ~ Y 9]~ ::tlo]c}-. %A]oJ], ~- Al{l t t~-¥-~ _2_~.s,l.A] 

~.g.. -2~%~ ~-!t~}.:ir,;z;}tlC" ~1JA}~- 0l]:7ll ~~.&~ .&-T A}·o-Jg 1f--3I}c5l 

A] ?J-£-~ ~~6l-'.iact. ~- ;z]~::_ 7J~~-?- :ff! 7T1Jo]L} Y1l ~7}'ot! itlrt 

'.: of'-]cf. 

~ ;zJ1J::. :£~-, 7H<?J ~cr-=roiP.~ ¾~, f7F•l7l ~~ .a~ 3::-?1-?.- 'fllOJ-6 

~s:.. tj-f7l ~18"\l _xJ13g ~ 0Hiil-;tt.ct. ~J-T 4'{lt ¾1'!-'fl *~--8- ¥-/lii}j]_ 

;<f ;site- ,(]1] 7Jy£1 '/!¾ "t<I ',l~tj-. ~1711 "a"il<>il ,OC"f'll '!J-'lf-01711 %"1 

8fc:<1I 'U<>IAi 'J'i'·la 01 -'l!'i'-~1°]E.£, A]/] ?sj',1-of:il :jj,J];;j ;'!;<l"ii'i -t!'J 

7}';,-~- "5H 0J 1f-7] ~-11C*~,J.}i'{})~ :<j-~~- :z.]4f-i>}'C"t:l) ~~~o]r+. _g. A-j.tj 

0 1] Ai ~]Al -'fl. :~ ~l-~, 5J-+ ?-l~ al] .Q.] ~ iJ'Aj ¾ j]_~ ii}l?:] A"i -t A1 oJ] '8fl 0J ~73 

~ ~§.'5'l-.J7_ 1'l;'i.J] A]~ A}~.Q.] o]~¾ ~£.W 1!o]Ll 

6.3. 1fl-¥!-

3-H 0J f7]oJ1 t:~~} Tr~]~::_ ~ 0J ~780] .9_%jS;jA] ~.1:i=.-& ~~'6U1-, 1--}o} 

>I ~1,}Sj ,)7J~ ~:4 >J% ;<f-'i):of <I'll' 'c'ill-:'"il q]~} ~]'l]g ,j'.c.<if-ofl~, 

~~H} ~oJ] ~i}H~ 77]~]j_!_ 1:l}c.]--S- 1~iil-7-11 °1·~'5}~ r-H2- ~%g UJ-c5W~-

7l--t; -'-J 01 ~H:- Al ;,4 ~ -{~:· Al-11 oJl oJ1 l:/}~ 0-l g ~ :tl-5:.. 1!-t::}. -~- -rt ~FJ ,Q. ~-~l 

-~i<?f.1!f ~~i- ~;cg, =z_i'-]_TI_ %JT~l- 1-¥- ~~{!-9] AJ~ ~.:£:_ ;;j:~}~- Y'fH1-

cj-

6.3.t. ~ 'll-"l "i 'll 

1984'd1E1 ',f.lt"]7] "l"f'1! 1981\'1!>] ~"a _\l,OC (•fl~}-';'-/]) 'ZJ"J'/J (•J 0J 

f7l1tl)~ IilP)~-J!} q:= -~~£>l 8l] 0J f/]·:i itAll~!-t:}. 5!1°J -1}7)~ 0 I ;;;J1 

1].'§9_.::;'.. '?Jo~ ~'T'-~ ~;;l*A /lE} %~~ ~-71£ ~11!- GH 0J 2-~ HJ-.:z]oJ] 

qj~ 1)9-t (~l~l ~<?}).g- %~ ~1c]JSJJ 0J 7lq:J~ ~7c!J!f- t:l_'-ct A},tl ~§_-;<_- ·'fl 
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'I]- ~"fgJ .9.l'l!Ai(SPREP ~"f)"il £1•1 11-"i-B 'f,il-'J ;Ji'l)-8- 0 ]•E~ 'r '.I) 

711 "1 '.ll cJ-
'i'.l "J-oil £1•1 -(]•J,1}'- <'_- •1°J -'f-7l'll~ <ii 0JoJIAi£l %<I -';'71-2} -'f-71~ 

~~!?...£ ·6H=:, ~1=!.}- ~fiH~ ct~cr. ~ z.H 0J f7l itJ~ °a"5ff_£_~-f.~ s,_-y oJ 
~ Y~.i!l- ~-~ e>i53. YQ:"J 1:1}~~21 r.}J~-'t- -¥-~n!-A1 ~%.!e!9-

•l 0J -'f- 7]'/1,0, 1972\-1 £j >117] :'; _i!f 7] Et %~ oJl .9.I 'i!- •I 0J _2_ 'lJ "J- ;<] oJl -,± 

~} ~ 0 , ej 1996';:l 91 'll-'i (1996';:l oj 'll -'i)<>il 'J,411 .\'1 •I ,111 "1 JI 'lJ-2 'ic 

oli::J-. AJ-'l]B 1l'l]~lol Aj'§-?tj-2-5'. 1l'l1 'l!~l;a l!J-of '-J-71::C ti] ;;J'lJoj ~'fa 

t 1996';:_\ gj'l],jg- i" Ulf?1'f;,JI ';;! Oil'll 0 ]q. 9j'l]Aj::C U]f?'1-"fPf;<f 'l)::ff_ 

';;! "IF'a 01 cj-. 

L!l.lil_:1':. ~~ ftHOJ.:g-~-~ ~1% ltJT'sAJ.Qj C:J-~~ tjj.!,!_J:: ~'°g i,ffOJ~.£lLJ-~ 

(CBRMPA)"l ¾'lJS-fJI './Jtl -st'il'11-'ll cjoJIAi -t11111:! _s,_~ oi 0J -',-7] "i-'l1 

~ 0 1 cJ-s;<>II 1-$1 et/ ~.!/-l £16l 0 1 11:!ccf. 

6.3.2. 'r "l •I '11 

~'r 'll•l''I- '1li=- '&-•l<>IIAi.eJ %~ -',-71<>11 tJ'i!- -il-"1]71 \'l"J-.9.1 "i'll'1l 
~1 'cl oil, 'r -i 7<l osl cJ <>ii '.l.l }'- '1l •I oJVi £J •I 0J -'f-11 :; it ,ii iii t 3l :c, 1901 

'cl \'.l"J-£l-'l••J1si ?"J/.1-ls·"il>ll '!l-•E-'i-1 ·~-aJ"J'oJI eJ<!l -rr1l-'8 uf"I- ;,l-01, -'r 

91 -"~~oJq-. °a6Hc.} %,':_ -B-}tl4 1;:1·-¥- ~T.<1J fi'2 ~11} A].Sl--] ~J:i!} ~'fl 
~10Jiil-,1l. ,k2. u} r:: __ 9_ yo-1-t,l.rl_ 
"l (,;-",---....::,_-.....:oc n,._.'-T 

~9} <d_l"lJ- ~l~-~ ~1?--::::: =z.~ -t±W ~oi] ~~ y~ 1.-HoJlAl-Yl ¾--"J ~~~~ 

-it "1I S-1 t <ii >1 'll O l 'I} cl( ''r "1 '-:C- 'f'"l 7c) 711 cJ oJl 'lJ t iii ti 4 21 1' ej i=

tJ1-ti-- ~9lc}). -Y/~lalJ ~~25~ ¾-~ 31-~-g- V'?l'8"l-;,] i'lt~ -~;,;}~~ iJ\l:l/ 

"8~ ~j _8..-=?- ~::z:l % 9~.i!. %l tj-. 7 } 4·54- '?:! l:lJ- ~ W<'J-::- ~E. ~ ii~ 0J f 7] ltJ "5 

g 1J-8cV6Pl -'fi~- &;.;l-~'?l ~-2-~~ ~1"5}..TI. 9,J.ct. 
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4- '.VS:.~ j1?:j5cj9J.ct. AB£¾~~;:'._~-~~~?~~ ¾..9..AJol] -tl~ <jt1J.Y-l 

~~A ~ "U011 3::.'1l ~- 13("'} Jl .-§ ~ & <l g i::~ 7} .£ .JJ-.x1 U--t ~ ~1-01 W ~:l -~.
,>-" •t clo]c' o L..,7 ~ /, L-f. 

~ ~FH l)Ptl ~Fs~~ -~-~t ~]0-:x]-~o] ~,8.{l-~ 7}~ "r° 9)_'.r.-~- ~,'a-~ 

o]:<>11 Al ci -'F-g- .,,,(1 ~--~ ~ ';: 7,,.! :ill- %Al oil, :~J 1i1 ~~ %-~·!tl :{l-"i:;j :il} 6~ ;;:a -<2.J A] 

i1]~ dl1":§]0}';: 0} 0]r:}. ~eJ-oJ]Al ~1l~ '2:1~% ~1~H--:'- Aj~j-6-j ~ 41°11 

Al,~ 7~1~,:':- A]0" ~;;\~ ~?i]]~.:il 9)Jl ll]~ t!{J 01 AJ]7l~X 9)';: ~.7cg 

"i?:<:Sl]~- A-J?-JW 1f-.?,j 0 1~- %~~! :.i:]]S..~ r,1~';: i:-J] 0 11:l}x],U- 31°14-

~- 1B{!-2-] {!ji}~-~ ~J7cl _lr!.~.9-j 'T¾g 7J~O}_i~ ~-7clz;ig _ _s;_ ;,:.]~?} .cj-, 91 

';: -'dAj] J-1J{l_-g q<:!<5}71 1-]"6~ 1LA~ 0 ]_:i·,. R-f',~_o __ ;;_ SdOl--C ~7cl t{lr<~ All 

~;l s]-C 7>1-~- -~-K-~- ~h:}. o]-~ -'s-t.t 7L~oJ]ill ~~-~g -Y,.:il A}~o1 ~~ 

_8_,3-}Al %~-!cj~1.+ A]~~A] ?J-.r..-~ b}~ ~5:. 4101],A-j r:-j \.f;:'._ #7cl ~ 0 ~9-l 

,,::j 2}7} t..l-% ~ oj c+. 

1° 9}-2, ~L:~l~ -~-7.]-~ t.l:>;].::il t~q.t-f,l_- oj.g-oJ-';:- /lfl- l~-~ -~~"9:}. ~Jl,9lo\l 

LlJ--t~7} ~ ~ ~F-.:. 7}"'c,c."'d 61 ;Uc}. -2..~B S.. 0J[:- o-]-ft-Ql --,;1-9- ~l~oJ] Q_~ 

17--;;,;1 ,)I ,.,_u l:z- 'r-~ ~ .<.l-_9 QJ o zJ ¢ 01 -:; 1 ,, i'"'- i'.>',, <> 1 ,_ d ,, ,_- "'---'- , ;y.,_.__ 

-n-<ll 72)-'f- •iJ-""t--7} A}2}7,]~ '(j-'c)·o] 1J°l~ --; 0 919-. /-11r:]-/} "'i"-1_'.~- A-j•]A]Zl 

t:}. 0 l-i'l1"} 6]¾ «B~ 0ll, f71 -11':::~::7} ~,j,)l] u],,_1~ °cl 11J 0l] 9Jc,] -3·j1}-~"} 

:;zl, f7] AJ-j:'1} i1]]J1-8-~ 4'-%~ <1p~.i:-,c. 'iJn}l-} ~H:~:<] ~L ~-'-1:8 71'2~ 011 c~ 

.::',.:q. -'-B¾-7\l 71Hl--fl ,¥-:;1 -1}S:_!?~ 7c)3f- 0 ] -?-1-f':- 6".fL~]Ll 

-M-,;17<1 ~1·"']3j /Jl%7Sl-3--1 ~,,.,1 2:lAf..S _-.:_;;_i'>J>I -f?/2.--ls:) -R°-'-~lo] o].ic-_'--3j_c::_;:;:,_ ,511 
,=< , 7, J C, ,__ 'j 7 Q D s=/. 0 · l. ?. LC = ;.'J, , n 

-184-



0J -',-7l"1I -'jg-~-'l7f '/!'lJ-1;! J 0 ic+. ¾{!'<J %1/ 0 1 -',-7J'..J7loJI "iir',f-'I 

~ c+.,, 'i!" ..i ~ .'/-, 'it 2.1 "1 :>i i.f 7J t.f 'I'! 2.1 ~ 'lf 'II O I 'll/ zt "1 "1 ° F ~ c+. o I '1 

ell'<!~:'. "1:Q Z!7JoJI x"i.,I %,t~ 'r :l:!1= ~'II;; '-'i"l711+ >J;,. A'lloJI 

'11 ~ ? 7j t.f a:'';') !l} * "i ~ "i '11 .. 1 :il '11 °J ~ "I 'II .. I 711 °I% i.l C: •] ~ ;a "« 
·~"l"I ™'~ '~~ i.Ji"li•i'c!c ~~"ii i:Jl~ ":l~% ½0 171'-I "11°1~ 'r '.l/Cf. 

>i"l("i', .2.'l:l'i! ',',ii'% ii'e:Ji.11= 'lf'tl):'. i:Jl'<l"i'<l %.£"11 •l'it %~ 0 1 

"l~<'I.£.;,- 'lJ·'i,, 'r '.l/:il •J 0J"ll %~% 1'J2.j.£.;,- c(!'lJ!iJ7I 0 l{!oJI :iluj!i] 

"1°F'c!c ~c+. "1'1! ~.'/-, """'~ o<l¾ 0 I 91''1~1-'IJ.l, '114'.!l} we1et -'l%.i!f 
cHt"1 ¾11..l %"<>II ,lg-.,! %.ii i"c1! 0 I \1'!1£1711 i.11= "J'/1°11+ "i'i" :of 

'}.;j _o £ -))'co: "} §-.,1711 .,I c:: 'll-'11 ol >1%"1 :il, "11 'tl cll '~%>ii "II ":l "J% PJ 

J;],A] ?J-'2- ~1:M~} ~~~ ~~"5}.:il, CU~¥! 1i:)-~2-..£. ~AJ¥! ~-~% zlEJ]o] 

cl "II 'el- c:: % ,~ 3cJ-I 11 'r 'I! "1 '.d % ~ .'/-, >i 2.1 ~ '1! 2.1 "I- c:: •J 'II 4c<>II c:: .ii "i 

-'I-~ ~1"11 ¾·•l %~% %"1 'Jc~ '1<'11°11..f -'I¾ 'l!<>II 1'1= "J'/l 0 I .'l~'<! 
y ~c}. 

•Jl 0J' .!f7l~l•l"il"i, 1'c 'll"<l!l} ofl'll.ll 1.21 '/l{,l I "II 'r"i->'1"1 '.lie: "1171 

%0 14 71£.} ·ere %~9.l ~7]~- ~.A]£~oi ;U.Jl, ~~ II oll 4-~~oJ '.U~ 

llll7l% 0 it.f 7]Ef c+:c .,,-1121 ',',7lc:: >f{!oJI ~\!! '"J7fif ..8.~q. CJ.2.jJ.l ct 
~ 5'. ;a. Ill 7 He- o I t.f * ',I !l} f 7 I C: A f {! Oil 'lJ 1/! "i '1) '5J 7 I ;, ..8.1! ct . 

.,,. 'II "ii .,I <>II >i , >II 7 I ;,. % e I c+oiJ "1 "1 .,,,,I .,I c:: "I;,, 'r 'r af .£ '"l 7 I >i ;; 

,;}ftJsJoF licJ. ¾11% 0 11..f, .l!J-7I cf ';l-,0. a<l'-'171, "171'8 ?}el, '\'!Eil 0 l'-i, it 

4f 3'2} =icj.iL 7]Ef ',',}ljll iC ¾>Hj. ll!J7]%~!l} ,;)'lj';) ~.'/- 'll-0 1:SaJ~I 

Cr. ;>_}.:g- ~~Y- oH;,;J-~~~ 1:1}r-}oll ~~"6}:.il ~t ;q~ Q:jA] 1--=?-t'}S;'._ ~7}).~ 

~ ,;)'1)'110) ,~q. 
'l!'li-"12..s!.. '"J7f>1c:: qg% 'lJAl~i:J-; HJuj'e) %'e/3lf %'l!!l} 0J; l>Juj{i 

~;>]; 1'l..8.~ 7,J.\'-, '11°1"1 .','.Lj£j<,loj tr~ B.'f3cZ:l; :Ie:j;;L .!,cJlAJ!l} %.!l} 
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A}il"J- olt:}. 

"17},\i 7} GBRMPA "ii Ai 'lf'] 51 ~ cJLl;L<c es] "I (the Great Barrier Reef 

Region).9.j 1-9-~ Al].2JBlJI.., .5::.~ -~? "rqJoJJ i:}j~ ~7}AH::- -~-Y-~~-'r-9i 

~ 1 Q~ .::7-¾ (EPG, Environment protection group)cl ~"8'J ~ct. t!-1 li!. 

,uu ? '\'9} \'l "J- 'Hl-'ll -2-!i!. -s-1ci-;,- 3J "J ~ 'll 'll •J ~I 71 "I ii'! "I "1 :V ;c c:J 
-'f- ii'1Yl),J ;=; w~,H1- T ~-c T~~g -¥-rtJ%t.:i1 ~Lt. 

tl1)Aa, c'. ~l_>=_A] itlJ-'1! ,ol'l) 0J'1·!'\- Al%-S-]"1°t -S-]:V 'll ~l"J oj7)ojt: 

$2,soog, "; \\! t17loJ):::: $ 5,000('7H? 3!}>11')¾ c<],1,tslojo) '11cc}. •J 0J ;• 7] 

W 'T' :Ve} {)'l)c<I,:'-:". {14,'~ ;;e!'lJ¾ $J>l-"i BcJi) "l.<i.-i,- >1)½'51"1°) sfnj 

in LJ- -'i::178 A}iiJ-oJl -t!_·lll .'.ij:: £YE-~~ c] 4 tj-~ '1-?- ~ 15] w !!]Jj'-7} -¥-j!t:!i'J 

'T' '.Ve} iL ·rsc)t: .c<IRt: ',l~Pj.2_.s!. ,1,1 1'1''f :;l!',9} LDC,17(8)oJ] ','ojfl 

7)Z)-'i9I ',HJ 'l"i] '11"} ,)tl g u:f~c}. ::J.;ej.TI ::J.;;!"i)c:: ""17}A)O-I ',}•] g 

~HI ts}:::: , l i'? g 11 ll ts} c:: 1'11 :V oj J.j "'e1 "1 "1 °) W CE cl..;-" <>I) 11l 1f 'Ir >ii 1f 

'ii 11 ° I .¥. 'lr 51 "1 :V cf. 

·-9--t!· f 15] 7} ~ ·;;- ';'] -8"} j__l_ ~ ¥ ~ T 9,Lf'.. 9, ~ ~l-E'Al '5] 7} ~ -:}j ~ %} ;.ij 1+ 

\'17,J, !1.-\i'l! ,;• :VcJ. cl'l)o] 1J'i-•'i1 90',l o),J"i) <>11]Ajoj rj~ ":,Jo] ,j 

?4-~cf~ 9~4- o] /]Z},:'. _!ili¼ Al-.SJ} _R.Ttlc+TH ~:>J%1 ~-: 9).1:.}-. '5Jl';J-¥-

711{1"8"}o!]Al, §:_-? 'T~oJlAi t17l- \:i,l 0] l!1]7]%~ a-Ji'1~ 7,,.)_g. -'T-71-S':- -f&\',l_-fl:-

ct% ~~,:: ~-t\6r7-ll..-f, :iJJ11l%% f1l%l-?11..-t ~712.J 9.31-~--£ {i1::1J-o:il 

"i>ltsl71 ~•1"1 \'l"i) \'l"J 0']7171 '/lil~ -");', iL"J'S!>i !il."l¾ct. 

- 6Bc1'= f"7l"tJ$- -~? 4-~ 01].Ai f-7]9-j -1¼~.Q..5'.. <d!l('o]] /27AH~ -14-ol]1?J 

~~ ~}~ ?, ,!_i-AJ]~).l~--
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- ?4 ·*1f- ~'li?J.91 ~JI] ~oj]Al, ~2 %110 TQ:joJ]A1£1 tr"11 :.Q-~,':'_ %H 

i.:J- ?1..-} *1f· ~W~&l ~~ o}ljj ;Uc.} . .:I.?lg_s!.. ~~.Qj 7c1-9-oJ] tqJoJ -'¥,7] 

'tl 6f"11"1"'" \'l"J- i>J;f;J '11il"f"i @cf. (:<t"? i'o'il<>il'-1 +71"1 ~"l.2.-"' 
"1 "}0 11 "I ,1 ,,} ::: .,1'll <>ii ,,s11 °1 .,,: w "i::: 7;J +.t oJI "Io I ct.) 

- --i-Ll ~-¥- ,;,:~~~9-l 17-ll 4loJl '.U'E 4-Q:Jof]Al %~~- ~7]'5}~ ft~~~ 

?L\- ls-.!/- 'i~'ll"l "i'll 0 IPJ .l\'7loJI cJI~ \'l'll' "11}::: 'J1n,;J,q \'Jee+. 
-3!:.? °d%lloJJJ,1 *:;I-:;- ~71<5}~ -;!2 ~~21 -~~o]JJi ~~7]oJl yj~l- c,11c1J 

'17}7} 'J1jl_,<}ct. 

- JL'r oJ%lJ !ji{oJl :U~ ~T- {jli}, %-t?-7] ~2 tR 0J -=r-~~oj]A1 ~~ g 

B1 e1 ::: •E qH= \'l •J- "I >1 '1J o I Pl "/-, I "ii cJ ~ \'l "J- "l 7 f 1 f 'l! _a"' cf. 

- "5Jl 0J(T-t+ 4-¥- ~~~?J!!~ 7alll t~ofl '.V,';: T~g_ ~].2]·6}2) 6 l!A1.f!l -f-71 

.:;; q]1> -~-"1°1?}\'l tj 0J- .!/-J]"/l-& "1'f1 ;<J~<>il"iE] 'i>l("]AJ-oj-'1"1 "1-'ll¾ 

.\''1},;f"i)oJl.,c "1§-'t!ct. 

- "T'-4 *-¥- ~1~~&1 ]all] t.Hofl 'U-'2 T~oflA1 "5ll~ Tt+ *¥- ~~~.Qj 

T~ t.Hofl 4'-7]-~ ¾-4.'? . .£ 4'-;;lW 7.3-9-, 0]t:l~ ~~~H:- "5l]~ T- 1+ *-¥- ,;>:J 

~""<>ii "l•l 'rt"ll"i7] "il"'<>il •l 0J- ';'·71\!l <5}<>11>1 '1<191- ';'-7]<>1I cJIU \'l"J-
6j7f~ ',/ili,f;<] \)ccf. 

- ~"T" ~i5\1ofl ~7] fil- ,&-~_Q_~ TY- *-¥- -?f1}~JQ~ 78711 l~ofl '.U~- TC>:J 

oj>j "jsj1'):: ?;J.<), •H 0J- .!/-J]"/l 1'}"il'-1c:: B]'; °r/"l'!c'il '1l'il 0I ;,j,joj] 

71+1't!cf ~,qa+'c "1>191- 'f-7]ol] cJI~ \'l"J- 617}7} '<lil 6fcf. 
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-c'LO~ -f-1~- -~-!jl ~~~~ 7d7-1l i..)1011 '.U+--'- y,~ol].hj -~AH"fil- ~-9--, 6JlS} 1f-

;]'11 S-}oJl>I:::, •I',- 'r/"i~i\J '11'5°1 ZJ>i"il <"]%'l'lcJ t},,c]2l5c, "].7 1]") 

"f-/]oJI '~ ~l 'c!"J i,J7f7f '/1.2.i.fCf. 

- ~~- ~15JloJ] ¥-JlW- ~-~_Q..5£ -~-'Y ~?i)l 1..-ttoJ).Ai .::q;;-H-8"}~- ~4-, tl] 0J ¥-

7]"~ 'ii]oJl"i "f-Jl"l cj.,joJI '1111 'c!'ll- i,J7f7f "l!.2.iilc.f. 

- JL -f- °iJ t,)l t:l}llJ sj ,Y ~ OJ] A-j ~ 'T° {! i,q-, tiJi'- 71, 15)1 "c} ,'"cZ:% ~ -'f- El ~- 7] 

w ~-~__Q_~ -~'Y °c)t;)l l.~ 61]-"i ~AH8l-t: 7,1~, '6)1°J .'{-7] !fl <5}0ll-"l~ ~7] 

21 ,,1,J,'il c111r 'ci"J o]7}7l 'cl.2.ii]cJ. 

_Q_T° ~-~-1f-£1 -tJ:-~ -~~ -1w (El-'(~)f>i {1-~JA] I1-J_7}2-} 6-]7}A-j ~~] :i!~::<j 

0 11 -rH ,ey-} iL (4 ,'2:- [~ ..g .i'-} iJ" li°= 

- EPGoJl ~H;-_o_~_ !f:,f>~~} 01~, {!~:z.}.;...c- -}17# (H'-~i~ .u!.-¥-~..i.!. ~7] 9J 
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$}Qf-sj ~~~~ pH 7} ~li:- 7.9, ~§]-3'.: --2.1...] 7.8 ii. ¾-'SoJ] i5~.._J~nj *k 

Sci ¾/4L~W~".':. 0.798%, ~ .. H:!-~ "V-%1'.':. 0.11%, COD ';::: 5,400 mg/I, BOD';:: 

11,860 mg/I 0 1 c). "a.si-±5>-y2j ,:Jq-oJl;::- COD.Q.J- tlODI} :q:q 8,720, 7,290 

mg/I 01q. 

-;t-:h..';::: ~S}"llfl½Al ~~?.] ~ .&·&}Pi ~~i2.l ~}I_~~-& AJ~.ii:-~ ~).]~ 

:ilJ-'lloJl-'i 'lln'il-¾ ,1171s,2 "i-il-±oJI %<l -1- so ·c.sc 7}"1 ~71--.;-,,iy- .ci

:§:16J,&-7Jd=oJl-"i A,r~l-Al ;{l ;i 017] njJ~o,1 1~} ?g~ ~ ~i!Yl ';d._0_?_~ ~~l 

s.J c~-'Ji]-011.+ 'l/~11 ti}ellelo}Qj 5>_'),oJl rJI~ -'/"1Jf \lJ;: 3);; 0-JoJ~}c}. 

-uii+, :sJ§f,c 1'--19.J ,:J-?- {:\-lL7} 'll.ii}±'-11oJl--'i -',}cJ71:U: ;',J:il]-'1°1 -',-7f~ 

-'J tjJ oJI "i kc•H<l ~ -'J%.iJ-:e- "J-il-'12 ct"i "i 7} csl 'I'! 71 'ii ell .sc "a .si-± oJl 

,J-o}9J;: !!ii•!~ 'lt<>f"i 1'--l'llell;, 0 1~4- u\"1-J.i, •a§J-± 5>-t.J2 <il"c/uH 

½--'loll t\l"Ji:c, 'lHl-'J 1'J-eilcl 0 } %"1 rJI~ •~-l,l-~"J -9'lloJI rJl-sfoj ?9.J;, 

.a~c:+. 

"ii 1 : 

»l- E_ 
0 " 
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~-~-&}<@= 0 1 uH--'f- 71Al "_Q_"'r, -~~ ~ ~-8-;t1l~-0 7:7t:1oJl ~}-~l- '{Hi-" oip.7 T 

~.5'..C;;l{;;.~2-I ~'T°' 01] ,>]~A]?i t!-2~£].:il. 9J.ct. %Cl-!'~, §}fy--}~ ~"j-2_- BOD 

20,000--25,000 mg/I, -'1--lH,- W-'lr 90,000 -117,000 mg/I, -\1''"1'"' 5,750-

7,200 mg/I, %-11 2,210--2,620 mg/1 s!.. ¥- 'n:_oJl Lll .5}~ AJ-cH .;q_~i;!_ t ,g. 

DOD 21- J:;1---R-% °'(J 'if g l}Z! 9-. 

~~ ~_:!?_Aj~ 'T 9}~ BOD.2} ~-7]"5H~9.f lj'-o,aj 0J~~ ~_Q_~ ~c 9)-C Zd.~ 

(N)'4 '1J(P)O]Cr. .:2212 ,;J~~lo!I --i<if •l 0J >JEJ?ll--i 9_')1% <>il~'l) y 
9).9_L}, ~1tlA1]2-I ~TI".g.. A-jAJ-3:;.2.j ~'B r.HoJW% o]-§-,\}y-°_- ~9.f UJ"ttJ_Q_s_~ 

6H~t} T 'U71l .'":~{ 1°]ct(Andreadakis, 1997). :E~, ~-h., AJft}d.: .9_q W 

~-;•~iil7°?-l ¾-t:14 -'..~--'d -6" ~-·1oJl ,?-1tH;"; 7}/1¾ T '.U-t #;;:Hzl iL'<l-P-

3i:-2.- -11-%%~ t-J-~<>ll 9)9-. .!j1---fi-%-~oJl ~~'6}6:j 4Ff'g -1~ :u-c -~-:;j.A~ '7!9l 

,9_:e ~J-4'-.:i!)-_1:i.. -~-Ji:iH~ ~l~ t.HQcJ2-] '!h}A~{:}-AJ ~~ 0]nj i>H"'r%-9.f 3:t~- ~-fi-

7,:. if'"J~ A-j"'] oJ#-4 lr-.ti-'}%-'}.Qj 0f7fu] .K\_1~_ ~~ 'T- '.Url. 

HOD #•1,J·_O.'Q. \'l'll- tH~S!l -¥-<:}:~ft}7} ~),~·6}.~l t'i~ ~-9-Jol]A"JS?.] 67%%·J 
0 1 :;p;pJs:~O,;tj 0 } ~"}tj-. 'if-f'_:e -'li'-:s-:sq ¾-~~-9-} 11 ,,,,H~~ 6H<?.:J21 ¥-~<a1=~l-~ 

it:_i;.~(j~"'i ei] QcJAI .~"J¾-'r2} ~A]t;:!611Ai.9.J -V-{}i§}~ ~_Q_~ -1° ;Ui:+. o:j-i:'j 

"'i, tl~~c5-j7}~ ·tB~lEl "8-::~::.J:.s1..ol] ~~<!!- ;:t]~6j';'J _i:t.L]Cl~oj ~..ao]-r:]-. 

'1-'5"1, -~-\'~-r.:'.-l-r.-C 1"1U]~, ~~U]~7l Ll]iiI.::Sj -§- 0 ]"6fa.j ·'i'-G]Lftl ~-8~]-'r:.-.~ 

c.Hj.ctlj t- :~1--tH'}&fl .:t:~~ 0 1 .2. 0 }:tj ;Utj-. ~-8-t-n.-c ~-2- ~-!i-91- ,;,1;; y-~

"6]-:i1. S:UI lf~-lt-- 0]] §-\-'Q.}li).fi. 011 .9.J~ £ 0J.9.J <:H:J~}~l- ~-8-%. _9_'?:j ~- 1:g.z1~. 
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';;-,-fq-01 '1!-'i!c&f~ ~q.oll~ tj 0J','-7j;:: -'l7foC]oj>j-t 0 fy',lcj" Ci' -rr'll-'l 

2 V. q. cq- ~Al, ~ <J-- ~1 T ~ .2-T · ,¥- .tt ~ ~ {-}- !IJl T ~ :j~ i'~ oJ1 {'!- ?} ~ ~ ~-

9-] ?<]cPTI:41 ~ Ajlj!--9.j ?-}it:)_~ 1:1~~~ .£.~£1Al 'itr ~s'ft4loJ]A-j <5~0J:1,~½ 

9~9-j tj]'t}g -~-~~~}~ BJ-13"J.Q.5.. ~¾;,:~~o] oJ~o:JA'joJ: W ~Ole}. 

'1! 0J-2.\'l"J->'1'll AJ'J-rr"-1 ',Ill 14 °--l l~J- '-l"f (1)% ct"f (1)"11 4i-'f-2 

'1]7]%011::1-. 

~_it-§-~ : .cjc{:1-¥} 

Y-'if {}-* : 1~-tl~ 7t'tf"-6J ¾ 

0) 11 {HI- 'll oft 1 : "r {!% \'!: ufl 'll 
.,.,,~ ]<>10H.ff'~-1"1 'i! ·r1__!]-1,, ~1~•[:i "Hi-@: cil ·I'" '\;HI 

1 4~• m· 

(2) ~.i11}~1J off 2 : T{}-* 7}~ 

BOD '1_ ll~ij-c,,-1c--tc-1 
con ~20-cf m1 

s s 

BOO 

COD 
s s 

-:::l. o-J ~~ --'8- ___. n1 <'l 1l. L"J • {l- ufl (FILLET)-+ ;;cJ t@__..,.. -:::! 'fl-,.. PENDING! 

' 
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-, ;c'. L 
i-° tf!-3 

-9£Z-

* [/ U, ::; lg ii\- l/, fy II<> ll,: {,: le l,c r tr, % le b,l % [v % ~ [¼ TT£ 

-rli~ (r -~:- r,.> -7 

[f<;,g-"C"Qdt.:&-f- f-Y[ti::-R lo¾~¢ wro 2t21~-r2--w -t,,~y .'.:;:~dt% l6~~ 
"-1-, , n s ~co I''=- ~1,--'- o e-al-['" O I O ·/ -, a kl lrO C' (!Y/-r1. i-'?-[!;?.:lc Q~llY <-i¥,c:::J -"--i"cYo-8"'. LO~Li;.l i:r'.Y-:to ·:1i-'?- 1r..>1-;. 0 -•rJ'rY 

lL:it=i' -\Blb lk>ffe-t-A ~±t-l-ffe ~i-f l-o&-[/~ -lc:fyH>'.-R: i-1;,H7 lfo-[.?fo~-~-

{'_g {y b! Tl__" lv-lL [.g -~ liR 

·t-1[01°~--lY:'iH: i±-"7 -[;:-~.f'ofo--6- i~h> lk>iO to-fl.<l- [0-}'--[',.: t-o~iY-F-t) ~~--1.s. 

·,:s;-:.? ~Y[f,-!fL{~li9 "fi" lo-Zlc1&-- llo-S-~ ~[:'i-k~~ lloli~t~ i±Wl~" [o-l'.§1.L':.!:c-ll!? 

,fa !l, 1,-~fo 11" 

I- , I , ' 0 I ,..,....,- '-
.7 [:,c: I ·o- -t~ L Q ·t 1·1 

Fr¾~t?,- -;;3'f -;;FY-kt lo::i-[Lj~ -;-}1-"i"/?YfH '½Q %(9 [,::[:'J{L~ loF-~- W-~'" 

~- ~Y[~)f--{1!"l-;H-Y ~[o¾B·:&- [ojst¾?R, ·{:1{¢, {,~[-,.-• LJ\ "C7l~ "'"-H-'!/i'Y{fl ~Y 

llo~ld•H~c-1.,;[~i -l~¾lizf:i:f-=-1-.-: ~{.g.[yfR ldlofz:~J-{L -J¾lt:[lf-: ~fiffyfR 

fv'-t lo-1-i-lcl< 

-f w I O I :11,, o--:::;- ·1. 

o -=:-n ~~tk [-Ylk>Fdvt2h:·-:-~lP1 f'.--=-~l~• t-01'\,~Q =:rs~r{ft lYlto-f,·f:e:-?-,$-{L 
c.,c.Oc I -·[t_"" f-c'-'-' f ,,,_o_Q_L _,,-,, 1-0, ~1 ne '·l'-P-'-fUl'!-ttY-J\.l O-LJ l['--' <)[>e:(to[,::" t'-citY-c"'i"ttY-.-- ,__to <.>f!?l -_.;5~YtR t-Yr--t<Cli.r-

(ol'fc\f-1/ 'r~¾ '-Pd~: lo~-=.'?d'y"'7 ~Yllo~:,'.fo:lv ·+:i.~l·t_ ; F·d,T -~-1~1¥%lk hd-i 

¾J·{L L-1,a ~T 'a{ OSL L;,~-'-, _es -"-II o-r ,a-, •h~ •~ t:z'. i::-o ---~:i.1 --a-Li-,.;.:cr1Y ·_9(i1t,, t61-':'~ z:s: l:'. ·i~':u. l:f1.~Y 1,~-tr -t--i 

W; ;.i;s P::,-[$. 2:i::n-c- ¾¾P·&fy-:,-,- --;;-~--&r~k -&-{i\"i·,& lo¾-kH1 8-h'T 

~ ~ &~fi'y-{f-1 



-t[Z 

Ji--{L -8""-&-ll : Z (lo il¾ -i}fy ® 

0Ui[v ie3)+1 fvOc fl [c+f> I~ 
-- t 

~l!.IJLLJ 
I ~~-51;-hO 

w5·9r ~ Wff9IT 

@+~~{_-f¥1 

*%H1 (L.f,; 

• 

"c:F/L~ 
${Fl 

1.wgr 1.W6'8f. 1.WY"!:lll ~ 

":E!YiHII'<: 1sct,J<Il~ 14 0c,t1~ I 

Of -\Y t{c I /ll08 
;ft i}EY • ~(!;!~ 

{U-;s-. [<.,~. ~""k

+ 

~if\ h o fO- f6 

cs: Ile-& lHv l2 k ~ ll<r 

~ * 
+ 
' 

I fi' r,., ~"f & 1h ,.I•---- «y~--71W
lv~ltnn 

i!Y~°'7[~ 

lvf\5 lk*: 

~" 18 ¾- k +---- i~- ., T 
~ fy JJ- ~ 

-&~ '5 : I Jo j:C-& ~ fy Ci) 

R.1-- oJL ~ ol~-'"' =.h ,...__~ '~J. .. R.,'-O.J.. 
:U: LY'-U:---i U:5 ,_ 0 0 ~ O :!i 3 0 • :n: ly llY-= 

-!:i---& l~-t- -& 'ly Rs: 'y; ~¾ 1:ri¼ 

'-bi½.f,!• liolo {Lho j)i .fyj; =:t,ffy{i, kliol,-/y[cff j)i ,',-{L¾-&[,: 

~ .£(t,) co(l) -,t{'.1 -/E(I) ~ti -/'•1 /ovl Rll, f?-!.'.[,/y [l,[,-c{lsfto"fo[• 



.q11_~l. !-\'lli:t_~:J---,1~ %J---1·lfl-_!] •~I-_'!1..J 
170 m·' 

BOD 
COD 1'lJ.] llJ-

~ 
'""~''I 

40 con 

,:,j].-'·H-=- :~?!71-'f! -f;:-7]%:a~ -'l'-'"tl-H-cH -T,*-11} <'-];,;-£-¥-El 1;;[1-Jc,H--~ -J_Q.s_ 

7clsi]ii}_,_1_ '.;:Jct. :1,:.j-2, ilZ!7]~ -fl--71%~- -fJ8~ $~1,c::: 11-iitl-'f-l_ ~:--:-~] f 

'?Jl-!}A]~ -'-P]Tf-2'~ \!Ht 14?~ 10.} Y~- (1)-1'} q~ (2)c~j (L}) 0 1] '=--t(>H: ItJ]71 

~~,°_ '969]1Pi ~-<?1 'HZ!7]~ %71% 7l{~Ale>i]Al 11°~.!t] ~~.):;- !J,W-·01-~ Ll 

tJ.g. 11]\:J?~ :~H~/l-'¥~ 1~ 71-;-;-.01 7}T,-SAJoJ1'•i ~A~6H:~ ~-~~'-'11 1,Br::J!flc]-. 

~-?.;-'-?}·oJ]l,i 1fl VlSFc ll'l17~oJlt:- -¥,,~-~~::q ~2.Jo] 120,000 mg/I, §}TI:/--~1 A~ 
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"',° BOD, COD 4 44 16,000, 48,000 mg/1, pH 5.8, t}A]./i-(oil & 

grease) 14.4 mg/I, iJ-.2.t..jo} 0.41 mg N/1 o]r-}-_ :1~:il, ~~tlo] 120,000 

MPN _o_~ :;:EA}~ l:l} ~Jct. ¥.. ~~ 7}--g- ~~ ojj},"J ~,,,~ !,;J ~ ~] 4-oJ] Ai ~ 1f-{l

% 'l/ ~ 2Jo] 110,000 mg/I 0 ].:il, .<j-~,tj 'a"";: BOD, COD zj- 44 13,000, 

44,000 mg/I, pH 5.8, -il--'l ./i-(oil & grease) 12.1 mg/I, 'l) _,;, y of 0.36 mg 

N/1, ::Iaj.:il, tJl'l)-rro] 4.2x10" MPN ojq2J. 

'°r~ 7}-i--i-78oJ]Ai W,-A]£]~- ~]7]-~-.i!} P}.t}-7}A]£. Jl'S°.:!r..21 -~-fl-%~, ~ 

~~ ~~Jl. ~r ~ % g_ .¥- ~8"1- :v_ 9J c+, .-=i. Ci jl, r:pJ2-1 I:l1 AJ-1!'% -± %"5} 2 '.?J. 

cf. tq-cJ--"i, •1"1£1 %e;-i-± {,,'_;f •A 0J*7il"il 0 1"-lc: 9'.&_'{lo] 'i]q, '; 

151, r}i:J2] 1:BAJif ~%~ ~~~1 %oJl ~<5}0:j t;~~eil A]~"6}~ ,1E%~oJl 

_2_';Jg ',J_O_i~ /]';;•j~- -"l•l~c+. 

-il- 7 I % 61I £J ~ % SC' ;-i-~ ~"'-7 f 'll •I "I .2. "- .:il el 51 61 "I O e ~cf. 'll -1l >1I oil 

sq~ <5]'lf ,,,J~-~~Jsq -2..~7}~AjoJ] t~~ ~£171- JlT-'clr:t. 

ol 0J.2.\'l"J·0<]'1J -"l'»-il-31 '!lll 14 "-I t•J '--l-"-1 (l)~f (2), cfe.] (2) (<})2} 

(rt) -6- tl]~~-~ ,';£* -~]3:A1~j_1-l- ~-]£¾- 7]·i?-*1JoJlh1 WJ.~Sc1-t- ~7]-~ 

o] o]oJ] •Jl'il-8r+. 
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,,1 

= .,_ ,., a]-' 7T--, r .__,-, ~o ,-·rr 

~ •-- 'r. ~- <- Shrinker •·- Applicator 

Bala11cc K· --~ IPrc I 

i 1-{(';citerl 

• 1D~a;al.or : ---+ Hornoge-

( J m1lx 3) mzer 

Cio.!JO GOJ l 'J 
-------- -------- ----- ----

! 1
1
\1ixi11g- K

1

1 --'o! s:~ --pi·11·c~:: <-I Rinscrl <-·! Bluwcr[ sc- ~R~;~JC. Cu11\·.-! <-

l 200 ex 2, I .soe..J :lkw: 

JFilli'r:,_ l;it~1 Flox·
1
1 

! :,(~ ! bl-IP/~--

ce k · 
I 

100 ~ 

~------1 

Dep<1lkLizcJ 

:~kw 
--------

::,OU Cprl 

'.c:ll HP 

i Coolf'r , 

'l ·1_:)111_, ! 

I R_kw;pr '_ 

• , .JIIP · 

·--1,kl I Lew-I I --, 

, I cod~---> checke1 i _,: Pacl,e1 -• l\dlet1ze1 I-->[_~~%: 

_'11] .c;~ ,l{Jitni Scrccnl-·{1"r~ __ :=l~~j-,!~ 7° 3'.! •1%" ;-l-··;J 
(2,foh (20m.JJ (ROOm0J (9Rn/J 

. u:i;-,,-;+l 
(b9m'1l 

--- - ------------ ---- ------------

t/_lJ--2-1-1 
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-i!.ll. %~ : %"l!, 0 Jce<Pi!~¾, ,t"111 if"'*, "12'll~ :ac¾, ',!-e<J¾¾ 
,'\Q~ ;;i;fl¾ : ¾~, .Iri!.JP} . .A}J.3.¥1 

Q = 54m3;D 

pH = 6.5 - 6.8 

soo O 1,200 - 1,600 mg1 e 
COD = I ,Orio - 1,400 mg/ -l1 

S S=350-450mg/R 

N-H = 250 -- 300 

01 7 1-2. ru..o 0_10 ,::_ 1-r, -p,r, "1::!Tr, 

0~~['<!, 7 1[ •l"c'JI •l<rtl •[11;;[ ·@ 01~l-l:i:"'I-L~~1-1~',l 1 

- 1'llzi 1-• 1"'')) 1-~11 
( ,.1, l:ll) 

(i_)-,Gi:il~~ ·~ .[ii] • ~~~-G]-~;J 

• [Y'll[-•C~ 
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(-9- %) 

Pj7}-'f-, k!¾ ~ ~-{!-*<i!Ai -fHl]:S=j~ /}-tf--~ .'fj'6}cij 7}~1'?1 L-}E'fl-, ~12°J 

-~ Q-~- -t- "-H;- :}111-¥- 01 Jr~S:~71~- <?-~i::.}. ~,,,~'9::..: ill17l%2 °1~- -'t\E~-

-~-g.. ~ it, <?I~, ~-"d %2.J -t1-1 oJ]Ai 1~HJJ !iJ T-::- illlT ~:? ~!. 7'1 tl A]~ oJ1 "i 

-R 7l*oJl t]1LJ~t=l-. ~- ~~Sl~ lil]/]¥-5!.l ~~~.g 1°Bl)oJl '-1 ~r;J mg/1 -9-1 -"l)-Jg:_:

~ ~ ,,2-~:.B..T't}=g 7}AjrJ:j 'fl-¥- ~]7]~ 01]"1:.:- -ki?.- -¥-%-8-J_"i}-CJ~ l.!_';'Ji::+. all 

¾ ~oj, lij~J-cj-Aj g.fi_A~/J-_t'-}-~oJlAi 1'AfA~.S::]-:::: "'1]7"oJ]';:- H0l) ~ CUD 7} 

ztzr 1,967, 2,680 mg/I, -'f--H-#-:~ 0 1 no mg/l _i;",_ l;.~~f-'C'.~-~4~ o=i]·;]- 9)_0 _ 

uj, "I ii X- 0J 1f't'-'ll ~I <>il-"I 'il-0] "1;:: ~I 'ri"'c BOD <l- COD 7} 'r 4 3.675, 

4,890 mg/I, -71-%~:-~o] 7,600 mg/I ~fi-2i..)6-] '.{g::: :_,,i_o_.c_~ lfE1-'.,;lc1 -,r_.?j 

J~~i?-Ad 1
~ Aji:j_i.1}1JoJl-"i -fro~Jo/1 -z- . .g.01 ~~,Q. 'it(-',_:::- _;i_<)~. Al-i1cf!1~1-. 
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£PZ-

·[1n, [o :':: ~lfl::'.KRf-:i 't2-#- '-{L'.~ '~[k--'f-.§. '~ 

t3 [~Y '~ ~ ~l: 'f:6-It- lt-L [1 '['!, ~ l~ lf,'.: lPt To Y [!<'.'.? ~ ft 1:\:--\o '1'H<, [o 't:b-&-{?{:e: 

'~-R~b" ',:!=--{L[iv~ '~[fl:'.{tfy- ~20%ti ~n; K-l~R~lv +;~~[IH.folt~ ll:olo 

-R--{L %R- '-~R-% '¾\Y-c? B.~K> kll:o[L-f, ,£-¥.-~-hll-S -{i,[IH.~~ll~ t5-{yf 

·-t:1-W ['l:'.k ~ 

'X,SS -lo ~~?£ ~86, ~- S6, ,;-~[i:t -?.:1-•,dz::-{~ k[lo¾[L[!,.1 '-¥ ~ t:5°~HIR ·2-0-fo 

ll~ kllolti--E lo~lo Ectf-i1°:tll~ llo~ttl. t-olo -t1hot2~f~lfi! t'5. -&ll'IT iO~i'it 

lo,'vlli-l\ %¾IL[!, =:t5felv io¾Ua liofoH• b/o lo~ 11,ilt~cj}[,: '[/,l}F 

[/-(', 'ti, b o f,;~"1f -ta lo tl<-f'a le ts b:-ta-2f fv tute1i n a iv [ylif-/f,-Fcd'dYel: 

'~fl::'.-{o '~~fr '~[v-WY fy[L~ · Pvlc:~ TYlY{~~ 'P[Ylc:il~ '-f.,{E~~!-fv 

~f,,[y~[~ t-£-fg_¾iZY %!Alri0rt~Ol't~ ·-bf.si°:tll~ ll:olo {Lb-• -[E(~[['ir)f.c'. t-o 

B-·ho f.s fy{ft kllo P lv b:! ~ t:z-~¾ ~r .£-P lY ['L-lR. ~ -•F-i ~!-- t-ot ~I !it [#~ ~~ lY 

11, j;cW ~,:jlf,c~ i! !\:-/le lio(-b) lo(l) +r b t6(l) ta-J.r-b ~-f'• 1 lotl 1fi« 

l'2 B: fy -in lv lio I>- Iv t,; I>' l,c-(g ¾ fy ·s·z·£ 

·-t:1{.'?~~{R 

lo¾Ha lofvlio~H< =:t>c:{L ¾flcc;E ::::tsbt:,: l1i2{RR -=tkk>1•bs [LlilYYfl: 

a f• ii, i..111 lio v2'%1'r t«,i ii, E',-!'c R, ·-t:,i, lots.Li, {L,e "" i} 111 liocfu-& 
isl~& lo'slo li&-tl, {!rl',' B.fv-in kliowlvil-{L ¾%1>'-i, '¾l<li' =:tsfd• 
fvlio,,C[L{}ioo e,l!?-ls ~~-,· fa%~ wit1 11ow:,0,ii,-/r 'fec.y' :::'-Gc.t% 

-f.,dY 121'~ [Y{Lk>¾lt• 

bl½KIY i'e-o-l'2 ~/!\ -.=;f_.il, -;;-t:,i,, liofc.H• =:t1olo te 
ii, wit1 lioW:foil,-lr {oX:::' [o::;c-G,-i,% 'fy{2-tn bw%X 0.;>s ,fo-,L,:, 0-:;c{~ 

~-(,g-l§ '~¾%-k r•"5-$;: "lf~ 2['l:'.{L%{a -\II?£ B,fiy~ ~yl[on,-[y-,'t--{;:: -~% 

l)'.·If '¥lL~ ~t5~Y-[~ ~y[lo-fr:.-{l{v~ 2~ ~~·fy ~f-iFo% 2·o~~fofl.@ 

& ii, & -It fo II, 



~i.'.1ui].'.::_tj 1'~ 1rr ' -'cl .b.. ~'{J I 
l 

I " "i I 1~17 c 

:a0 f<.!-1} ,. , 
-;- - ' 1 µH 

* T I '11 '1. "' 7-J,-I] BOD ,. 

71- ~ , . .. q ('()\) 

<-;~ 

' TI 
'JI ,,_. 

I ~r ., ~ .'1..c T '- ~-

l :?-al ?_- '-l]'?I :</;I-~ :<11 

I ,, ~c I 

l:1 

,. 

I 
l ,~I c:.c. ,· 

;1 ' cj • :f) "J qi 7- ,\TI I-. pH , 

l llUIJ 

I "~ ,. I-. COD • ,· 
ss 
::-J -II 

*<-~;:;;il 'J]_,:,:_ 

,.);l '. 
p _,L -?_- .'..t-. 

c:,}':j ~- ~H--9 ' "'•H . ' i..:l 7-,171 1-- -:::-nl-,"--7j]rj_~-'c) •II , 

Ol-"l'~-~~ l 
l~ .l'::. -: l- I ,, L ill! -J--•. 7 

...... _,.J. 
' ,. l vH 

-R-':"' . ' I \~ "' I BOJJ 

l U)D 

I • ,I I ss 
l ' II 

I ,11 q I <JI r· c ,,. 

-'i"i-e-1"1IJ'\1!('?3·"-ll 
}_-!-". 

;',-oi ?- 7~] 1,t1 -N- -\;j ;:;;71 

-244-



.§--,;

Na~SO:i 

Hydro 

NaOH 

:±~;;-JI 

C:a(OHh 

pl! 

l---• luou 
COD 
ss 
N-H 

il\l T ~1 ~-FN T 3:: 

,~-'fl 

~ -Pr AJl%.hl13'='C° l-lJ.:3:j ~.. ~Aj ~ -fr-~l 3'=, ~ % ~ A} 7}--2-<:j .9...£ T-"j B tj-_ 

~]-~o] A~{!-5~~ :g-Aj;:1_ ~¥}~_c_~ ~]At, ifr~, 7}"ti", <;=11ct ~n-ra, 1t-~l %.Q.. 

~ ~ 6].;89-. '{]J::.Q.] ~-i'f-oJl rtj-2.} O]¾ ~--¥- -2-~~-~- {f:-~"t}~ ?5--9--~ ~ 

tj-_ ToJl.:il.A], -ij~, f~.9- -E-9.J ~-TI..~~oJ] 31::~£le-1 :UC ~"ir~~ Al]7-J·6}';::: 

~~oJ]hi tj-<Q,Q.] S!1]7lW6] ~A~6}n=j {!A}~- 1tl-~61 lclJ-.cj-f- ~%21 i5-~-g 

;,t 0 ]7I ~l-sl'9 7fi'·, 'll/211-sft- "tll<>il>i5c -2-'l:J',:-4°1 '/l-'~'f!q. 'll-"'i'll %, 

lHl:lJ-~~-~ ~q~_gl ~s. .=t~oJ]Ai 1i~, <l¥--f',£~l, 7:Jl'E~AJ;;;J] ~ g_ YW 

11 \::l-,,->J-'a %7l0il"•1I 'it'J"i"i :oJ--.J-"1'%?- ,iJ7J-sf7I 'ii~ "1l"1il'"a, 'il '1 
7}i1-i?-1JoJ].J.1 rB.!j!-t1:-9.J .2..~~~ 0 1 ~,,_~~}tj-. -2_.lc!J-~~£] 78--9--, -'f~!,J_oJ] it61 

'.l)~ -l,Hi'-ll-, ;!J]',1%, lli]%,i]9f llll~•>ie1 \,"cJ7]7f i'/"il W·W i!l]7]% 0Jct -{; 

--245-



"1 iT 1l oJl"i "1- ;i-% 7 I '-B 011 •i All "I, "!J -g-, <±£I± ~I ;:; 7J z] '9 'c-'ll "I cc -<l ~I '4 
·t- 0 1 "-J1t-_£ 1:111~--'f!c.J. W-"a~%AjJ3::cg.g. 2t~f)~fl-1-+ :B'<l¾7l-~-c.ln-J~- §J--~ 

"i \l-l'!l;; 7fi5fuj >j~>i5]::C 'l:"a~- ;,p,]uj :;, 0J7]'1,'ej .l''l]-0Pl-oJI ujef J>il 

-'r"QJ Ad-'?}- 0 ] ~4AJtj-. {;-~7}-i--t-·112 ¾i:lol).:.-'.!E]LQ "'j-H-1} l}-';:J!,:l:l- 'o-9~ 

~cQ-i:.j -'r"%q]joJ] %i>~-&}~ ~~~ O]%ii}O:j .if'?:! %t>~A1~ ~-f\--9-1 -~{)-~ 

~J-0'J.l7] ';: b1-A}_Q_s.. 2~:i..~ ~~31} -fi-7]* 61 ~%~ 0i V.9·. -~%Al)3'::'i] 

<I ujtj ¥- 0 l'6'oJl>i J>il'i"•B½ 0 I 7f'll 1:,," 'l:1%," 'lJ-"!7fi>'-'1'l:l-o'-°F 0 icf_ 0 ] 

~-t-t _)117]·**~ "°t·#- ~ 7l-tl- ~•ff"o\l u:J--4 tj 0J~ -=g-71:l-g- ~~~i;}Jl '.j__Q_ 

'9, -'1%'4%:ilJ- 7f,g''-J1ejoJ] a:]-e} J>il"rO! >j'l)'r_ uff?- cHJc,-fq_ ,"-R¾'ll'!l 

~--<J ~ 1171-~~= ~-~,':'_ q-gJ:.t} -1f9-. -~~-t?-1; ~ ~'f:'- _'foJl -~-Zf"B i.i>~ll 

~· A]l /4"6}~ -=§-112--£. -ti_~, CMC, PVA %¾ 1LJ:., {!-~Al]S.. 7f--'r"~-&-~Bl2 

+1-t>ll~_). ~ *£ A-j]-""L Aj ~-=g-:1t ~~-tl-71:l-¥- -91-R-oJl _¥_W¥J -€~{}:i'} ~J-3.J, 

~I<!, 'l:l"a,g''lJoJl>i ~1lB §;s'-} -fl-c<JI 'l! 0 1:il\'lloJl•i .'l.~'8 :o,-;•*~ >II 
J1i:.lC -=g-~.Q.5-_ 'g:Q-tl ti]T, J1l'Etl-AJ~l %OJ A}-§-tltj-. }ElJJ)-t-Aj; Aj~ii;i} 

2..£ A1]7~~-7-] ~'r'." ~~~ $}~Q,'c~.Q..£ -~5H, AJ]7-]i}~ --g:~:j.Q._<;=_ :i!J-{~~"'j: 

~' c}.~-~·::!::."C"-}, J<}o}'{I~{!-, 1J¾<'tf.:fr¥, 71]~~,,_c/A~l, ~-¥[- ~sj tt~;;;J]~ A} 

§-~"}c-}. ¾i'~ofl.6F'1 Z]-<'J=;}~ -=t'-~; f'.:-C]of]--',t=1 ~%-9~ ~,;},S· 7R<Ji5}7l -$-l 

-"d~L 'T<±~Y-E-"R- ';;" g J.}%~9-- •j~~il; 'E/.h.-2-t -~~L Q.}%g u~1f~} 

tj--3-- Jf.Al] 5-~-'E -H-~tY.-<j,>,J-oJ] °'lt17}7l ~%~ 91~"6}~ -&"78.2...£ \t'E/WJitj, 

rj-J:if_~9] %~~'-~ --;:{l-~Y,gt'f, -"1-"2-§t"TJ:: %21 {}-, 6J-~i:.j, ~-!-i:J.lf..ll..!J.-i:11, 

~~~~;,;]], 7d_{t, 3.{}~, ~~All, 'a.'s., 1}li 6°] 9lL~. ~S:o11 nti.!.} ),}% 

~~: §.j-~~%Sl ~~*, 0J %OJ t:}')J<S}7] u1J-~oi] tfr_,>.,~-t!--1oJ]J.1 -H-3Jl-;'ai·-"8.0~ 

~l''r4 •Hl- 0J 'icoJI cH~ ±>f7f ttf"1- 0 l ofPj "1l71% >1e1 4",Hl-'I 0 1:c 
*-:ca~~~ ;<~17-Joil qJ'9"l- 7il~.11 9le-] 0 1= ~-'C"t. 

-246 



! 1 
~.c:i's:Lt. 

I 
y*s;_ 1~7°3': 

0.'/2m:-: 200m I 

I 
114=- 3:: 

40lm:, 

I 
~-3--5: 

2.4m3 

I 
"6· ~ ]'-

I 7.8m ' 

I 
'ti-¾:J::. 

I I 
§- {l d: 

I 7.8m:1 2.•1m:l 

lj!--"J5- I ~ '"' 
l!"i.2rrf I 60m " 

I 
-..:J <'1 7 ct. 

I C 

Si.lm· 

'J-'7 o:i "~ 
-~ i's -C} Of~ I "" ';] t 

12SRTJ~;QRT I 1:J.2m ' 

*/]c:I: 

480m3 X2 

123.75m:, >< 2 

1;')-7]:Z-
- - .! 
I .0111 1.Ll6rn 

; 

2;,;}~11.:r:: 

I 
~';,~7,1 D~ 1'J ±.. 

' 29.4nl1 I 
108m ll.?.m· 

l 

I 
HJ-fl ±_ 

I 
I ~4-71 

2.0m 
I I 21nl13:I . 7nlr~ 

C l 

-247-



-8Pl-

fo :_i',: 1? \_: +iL \!· 
---· 

-1',dY [;, IT [y{L..,. ¾ U• 

·J w L 2" ~- "" 1, ·,1,n o .Q. B.[~O' 1-{~·1• ., o "' ol{ 11 1· LlL<;.1 :..,,- i~(l2":,.'. "'§'°tl9-r<.> ti?-ntn-trr :c, [¥-otLb'.'. f)1i..Q ·[¥3 ,s-.,,_S=·tl·'e- o 

fci'.-'.'.dr5 ~:l~~·dlo1l~ loRF'd-2 -~(Z {o{yb'.: 'lloK f.',-{y l9lri::R~Yfo~¥ f,t-o 

I ~ eso L ~ I I , o • w~ I ·I , I I ? 2 o L I 1 , ,. ~" L lQ[Y'c:i.lY3" "5°? ~ [o-Qri -~:)W--fO Y. ;117'. t):'. O[Y,1" [Y-3- ";::'.7it'2R t:S10·:-1 

lY llo [t:·tr~ i·t t{';, [:o [-?--¾ tH'd,-r: [c k-::7 llrr '+• [2 r ·-t-:1 B. ll:i {.@. ~2 --.f -:~- ~?{i -:::-~1~ 
·, n [· o J , Lo ? '-" -, >• I C ~ e, , [ I · •J I [n C ~ j 2 O J CC£fT <.>"7tY' -o!-L [O~[l~ -c-;:·-1_0 't:.[:S°iYW ry"§ 2{rui, rY1?- 7:l[z·L -o-'1_?-._-

~~~ Lk.frO ~n ,, o eceo·r ·,1,11, Io ,cc, o '- 'l'··-"l·.11 •~•· '-' Y·IY W1.'J l.Y- ~'r -,)--,--,: -,.,- ti:'. LOL I V P-, t'"- C'- 03 ? ~Q [Y;S: P" ·i:;;·' ,_, ,~ -?" 

n e. 
--,_ ~LC R.r•-;, lYlfofy~~f;::1:'t-V~v ~12-~ ~r~t-1:-J;o-ltfi ·1:1Vlr1 ~:t-9~ t1o~~iY&Y 

-t~ro ~-2-of'L~it-;: rdv-W:~ ~~~ -¢-loY~ ro~[.@ ~t2l~fol~ -l,-rf:;-l~ 

f., lb !vi§ifo !ls 

·1:1t\{3{t lllf~ -;.Ld.<?

lo ~k11/fi'I lo¾lill.I~d-z::: ~E -~iHtO ;{l':i~-,,{ft l-YlloR,~·lV-~-l\r:· 15-h' '\cA 

{-'![o llo!1.lY~-'e t-o-:;:', --S ·(L66[ '~- ?:i')-\:1:(\f;1{t -2%L"8 lof~-t½ t0&-~lt'.% 

fvfrdt 1 %S"L8 lo-\i c:,C{½ o"f?~~ !o1rho ~{~~d~ l-Y[fog-~-t-Lr[?-t~-&tr:i: lo[b-R· 

~lo ·t1'(b Vl?-{f-Gl[E 'RI~ [or ~Ofb E·{.gl-,{~ -~-['r-Jf-~1 -lL1rhO ~-;:;~ 

ldfir ='.-l~-bt6- -"8-~ltttfoK!?- F){.gtfy{f:t [:o[.@.-:i -~-F,(t,-rtr~k~llrr to%~ ~lo 

·(r,-l:ii.?- -~ll-l.2-HE 
a 11c .2 I' .U " " ~ L ' ,-, ~ . ' ~ ~, J.L µ R. I ~ iO .la. I o [[ , ' ., o ~ I', · 1;.1 L '-' · fY lo LR -Fl lo \¥ :r.1 7.:l l .,-, I..:. ·1.9- o 1!;/.'f~ 7:l Q t'L ,_, O 1:-Y- @Tf-t, [.!,!. --", 

·V* l!@-~~ 20[£·-@~c..iKv fe:RBfv3' --~--&-fL k-·1..,:r1 I- L,-11-~>J 1-_1--, ...2."'=' 
lO ~ !cO lLr-3,-=tOTI:" ti'. Q rt I<.> =· _--:;: 

[o ·t:1'[0 [o~ ~-lo '-[Z{'n '-l1~lf,, 'P: '["2~ 'f,}1:--:: {i9 ~l"'i-§·-\Y k[[,;,~{ITW 

ct •Q., ~ T., LI 5'." , 1-.k ~"' ~e,.o 2 1 Ii o, ~1·> · 0 
l'O Zc'Lu YiY (Z--'?-a[lY flc'.'1J;/-l¥ O"'¾ -:c,tT•ttYifl rY V[-Y71':' -:;:-'.'.ql-ll'.' lo~ -~ 

Wl-G. '¾1-~ 1 l"l'.'.-1J-t>:·-~~J-~~ '[l,:'.~y~~lv. 'V-~%* ~bfdft [y[lo&,ti~ b: [~Y l-t 
l~- ro¾?~- tc:~* -::';-'(~ ":7 QIYW:in ~~.£.-•-[oYC7 '-l, [i ';'.;l'.£[5[/[l,I lo 

-{Z f6[?-{f~lliI 'Rllir ~?~-¾~O ~[:'i~Y{~t [y[fofcff:-.'f:-{1 t-o~Tlll'.lJ"~{ 

I}:,,. ¾lilW 



0»-::l-il'11"111"i]Ai •J 0J~~"il '11•1~ 7fW 'r '.ll~ cjaj :§1-<j-%{,ioj 'l/71 

"]~_;a_ 01~ 1'-~ 01 ~"i°'lclsif'llg ¾-.fcj 'il:>l>'l'.llic>l;;- ~i-.1~ .i.~1 
71 •l 0J•l;} •~7}'ilf-,J"i] 'IJ,ll,-.fcf, 

~~~{!-~.g. f~IIJ9.1 ~Ell, ,t.?cj ~ ~,R- %~ i:}OJ~ !:;~_0_£ ~'5}uj ;;z} 

%"1-<1 ~Al"i! :'! 7f;cJ2 '.ll~ 4'll~~ 0 1 'rleJ-~ i'-'il'l½0'll"il ";'~cf. "1 

"l0'll::. 'll•11,;o91 \\1%¾ 0 11 "i-.fcj ~,;o 'll "1l7]%91 •l½~"I E-f'll¾"il 
BJ -sfcj ~ ,;! :,I' q 

f1"1:; 7}·i,''tf~ Slf'll"i]Ai cj\±;,j]Qj :o:J'l:r>-!"17} 'r'll1'lcf, -\'c1"1,fi'-"il~ 

T 1:11 *78, ~ 1~ .:g-78, ~-Aj-=g-;;(j _O_.'Q. T-;t"~ 9-. .q_p117}·"§-Al oJl t:- -R- 7] W-'8 SH?-

0H'i- o] cf~~'"' ;,1%,,1"1 "17}'&-1'-'1! ~"i"il %%..! zJi' %7]:o-fw,,-01 °1 
"}1,-c,!.s'. >J,J-•J 0 I 1,-"i] ;oc'l)"]oJ •l½'<i<>il a}af llll"?"i]Ai~ >J~-"1-31"-"

Jt-8~7} ~29{~ %7]5:.~%{1°] c.}'tt ~H}~tj-. EE~, -"§-AJ~~ A}%"5}'.:::: ~ 

%94 ct-fl-~ C}0J6fn:j "r-:£ ~Ai:§-J, ~~~q, ~§J-g}~t:l-, 3."~, ~§}~_Ii..~, 

~{-l-, lllrt!Vl-1Jfil], ~15", ~_fi_ %0 ]C}-. Zf "-g.-78~.£ WA~~~ -2..~~-£.~ {J 

-~.:t-1oJ]Ai -'i]~.Q~ -"114 %_2__£_:¥-Ei lfrA~!il-t:- ~~, %¥11~,tI~-, ',"-%Ad -c;J 

'1 '>!, 71111~':l'il/f '.ll~oj, 7}is!>] 3'c;;J <\- 0]-8,AJ'>Jr" '!:-o<joj;,j "1-"l-tc, :qj

§!-"r~, T%--'2 -ca-~~, 7'11~~,,.d~l, IIJ~~, ~ %0 1 ll~~:S:Lil Itl1-Y~ 7J-~ 
'()i}el".l g t+E-f\llq 7}~"11 'I':>}-,! "i:o:Jfi-~ 6':o:JA]7]~ '<l-:o:J-l:lJ"il>it 

.llll"T~- ~'il-7'}t:-Fjg Y-E-l-~uJ 1Lt., ~.9-'l3""~ %6 1 ,:l~½'{Jtj-. {}-~~1-=t;::J011 
AiC §J-0, J.:~, -"r'-%Ad 18-l=!lj~ 6] ~'f]-~ol /ef~ {1-AJ-e- /}~]'.:::: l1ll"'r7)- ~ 

>~Bet, 7\eHe :,l:Uiif?ll i,f~ l'!\:1-li-'lloJ]Ai~ 3.%, :qj-f}, Ai',J:~J-Aa>ll % 0 1 

Af%5CloJ 'i1~Bct. \'l-"ii'-'ll"i]'-1~ \'lil., %0<Hi- :C,-oJ uj½-,Jq 

-249-



-[ __ 

pH: 12 

l ROD' 3000mg/l 
r--------,SS: 1500mg/l 

N-H 200mg/l 
lll) T IOOm ~i '?,!. --- j pH: 12 
BOD: 4000mg/l 
SS: !OOOmg/1 
N-H: 2001m;r/l 
"1l "i0 l\J7m3;'.~ 

pH: lO 
BOU. 4000mg/l 

,t ;!J) ,--------,SS: 800mg/l 
~-~----- j N TI: 200Ir1f/1 

~+. 17Gnf/':l 

----1 TJ.n 

I 

i 

I 

pH: IO 
BOD: 4000mg/l 

--- ss: 800mg/J 
l\dI. 200m,u'l 

,.iJIJ "·: ]!'i? ~,~ : ___ y ,,~m, 

1-27-1 9 Lil~]tillJI-) I 
< 0 " ' " " ,l.2 rn'/~ ~ 

pH. 5-G 
TIOD· IOOOmp:,'i 

r--------,SS: ~OOmg/1 
N-H. 2001p1(l 
"ii~"-- 97m·/qJ 

I ,ce,1°1 I 

01'\l J f~ pll: '(-H 

1

-

-250-

_ <;;Q_D;, 800mf,,1 
ss. 100mgil 
N - H. 400rpg/J 
:i!llT 21m< 0fl 
------- --



1:J:}~:aj-A]1"J 

L_~ 
1:0:}%:,:J -'-]-'j_ 

' 2*Hk:! Al 11 : CAKE(~~ ~-7:-j ti) 

>il'i·'1"l"J'>i-:'. =1~1, ,1-aj, ~~, >J-3-~'1 >1el 'J) ¾~"le].£. ','-,'-s-!cf_ 

>1 el :ilf'll o!l-'-l ',£"~ £1 :c ail 7] ;::-s] "J ~l ~ ell-\' -:le ,;,. 1..J 01 cf. :oJ "'I 7f'6- ,f"a oiJ 

-251-



Ai ~ 7 l -'A -fi ;a;H ~ ~-'cl.µ- 0 1 ° 1 ~ ~ T-::<-H:'-l ..1
1}:xJ oiJ 1.7 K-~,'.- s] 711 :-:•l /·1 si o-1 ;H ::=- •'-l 

7,J r: /I- TI!._ 8.<5I ,1-. 01 Jc~~ ):ll ,ql = ;;,;J ,-.JI }.J E: 01 £1 -'"-- L 11 "IT zj O l C Ol ¥- _,,_, :::, -=- ~ '?c ,.;:r_ - 2 ,;_oo 0'-'l 'I l)cl 11..... -f1..ll--1,. -' ucc.2-"<--'-- --v 

~01 01,-1_ c, M'-J. 

-*l-.!]J'}~oJ)l,-j ~H'i-Sl~- 1,-t-,'i_t"fl-';,j -?r-Jl¾-11.l,l_c}~ "JJ~-6"1o1lA] ~?}'9°1 

,,i]7,Scjz] :r~o}~ -c)- 0cHJ §}TI}Q.}%611 qj~ ~-Aj aj-~7)- .;;J£~o-p.jo~ i'!lc:\-. 
,.,u-1..g;:<-IO) ~1s;.01 _rl$. -~-._Q_ l,c:_c.-.11;_..i~ S5ll01").U.';'_;;-'0j ,1,1-.•._·- --?C-_,,, 
_'t..p=,c.!L -p- 0 I/ TI'- 0-->-'-'l ·Jc... ~(JC) ~ TI 

!F\1"'T7;7?1:i]ftl g_ ~6~ 6! A~-~--b'--t! 01]J,7 ~a7}-'fl_ ¾31] :Qj-§f*~ 0l --~-~_-"8}.J-11 

-'l]7l,jc,j;1'c---'] 4;~ 0 1 °l-'f"1"1°I ~111 

"]-6'~,:llc'"Ail;:z..'-_ olrcl}.~ 6 -, l:l]-') r=l_c:,l ~-""- ?=-2 7-];;.'. ;sol ,3-5..0 ,, _,; ··1 l i7 :.J 1..... -?. ,_ l· _2-,=_ ..__o, 1!.. "C- 1 ·1 e, 0 IT, •-.__----1. 0 -, -··-l:l ___ ,_ 

7lt~5]r...l 91-":1-t,....l Si-l~l>-'1-~ol ;.1J,'-f.t:lL-f r>-l.2Lo] cioi:0-1~ li!.AI-Bl ~''-.{~-?- :if.i'il-'_ " ~, , " __ ·1 u o L.. --c..i -11 o -r o r ........ ----, µ L_ o o , : - i::, 

""] ~1 o·, -, 2 !cJl- o_ ,1 'l :,;--l ;,:JI ~I~ C:> - 7··,~J;:r_;,_ , __ ,:, t -,!... 10 1 i"/ 'Io-..._~ 

',~2 )ij-_f!__oJI rrl:d.._ _tl_/,)-J;} TT) ..i1-~l..lll Sol ;•117]-~0] t_jl-.S11!c]C:f ·Bl::.;'-TI.C:f-/-.].Ol _ ,1 1 >..... 0 "-f, - I 1.... ,_ h -'-"1 p n O -=-J "'I ,.__ ,". 0 -,__ · ,. 1 ....U.. '-'- , __ iJ 

~I 2.A\. "l·f';-1-i::r q_l xl"i',"\.7;Jjll ,lj-"--Ol -7p u_l 1c1:_.:,l_.,.~-cj ,'];:;,:.a-lo] ol''] .3cc--;,:-]'" 
.;C" l r O _,.. "'8 8 -''"" __,..-f -, P '-1-- 1-l, ..L!.. r ::><: 2 '-f - - "I -'- rl "l -, u '-'7 

.,-71, • "'] OI ·r 2 J '-- • j ·7 \..'..! - j *l ). n l] (.H (-' - l:!l I ) ' >I\ JI '17 Oj '1 '--il-<l:.•- ,. ~'5-it2.c.,=- l..::,~-r-/"'f11,··- ,::\15:-t-1, ;'=jJ.-{_ ;;>; /,l:'. Ajo,7. 71.;_,·,-, .,-, 

-fi-~111 /Ls': i}.11* -<l]"f:i;l, :;L~:~ t1]'fi_ '<l1Z:'tl, 1f·'8_i!.'T- -'llZ::'iL t}·'clY-.i:l 

,,,l]Z::q:j, _,W8:J--;,:j-fy Al)-3":~, C-09--/' ?,J QJQ.J:¾ Al]:{;'{j, _g-4~:t:'~ :.<l]d::1J ~('.,I ~J 

cf_ 

-252-



NaOH 

-253-



l.!/-li,:i:l~l-1-~-JI ~H'._ ~ -~ A] i)_ 

I I Ac)ct· 1808 
J\ni]inc:127Kg/day 

Kg/dav 
0 Dianisidine NaOH\50%) 

Hase 141Kg/dav 82K.,/<la1' 
HCH3W6l 

l,667Ks,:/day 
NaNOi: 

4801{g/day 

I Tetrnzo 1t I I -§-t~ ~-11,1_ 

Tctrnzo1t~ §-5~ % 

I ~ f',-71-~ A) 1:f 1 I Coupling3:: I 
.NlbC0.1: 

282Kiddav 
•Hill-

l--'1-li·t_::i:1:g-A)-)l 1 
I 

~ 1113:: I 
Nc1Cl::'1,.191 

~~-M S7m"'/':! 
Kg/day 

-"11 T ~ 1.pJ 

I riJ:.'}J-111 I -~ ±T\o" 63n?/il 

Cake ~ 12om-'/<;,J 

I 7,13:,.AJ-'.-i I BOO · ?.,900ppm 

i Cake COD :J,"iOOppm 
I qd_~~-~A11: I • -J?--;11 A1 {J I ss 790pprn 

NaoSOa 
:.JI¾ '.\!·H 10wrn 

1.1 S8Kg/day 

I "-1 I pH ·R - IO 

1 
I "-11-'t· I 

l928Kg/<la:v 

-254-



Diazo fL 
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3°J Bf 

0,1 o] '5} 

0,OlJSo] il') 

1°1s-1 
0,So]'5f 

1°] Sf 

05oj;;-f 

15°)il'f 

0,003°1 '5f 
5°1 i,f 

1°1-.1 
20°1-.1 
90°1 "I 
150] Sf' 

1 o I "l 
0,05°]S-f 

1°1 tf 
5010~ 

10 6 ] Sf 

50] ii} 

200°1 s-1 
0,Q3oJ Sf 

50°1 i,f 

l) London Conv,:ntion \Vastc Assessment Guidcmce Traming\Draftl, LC/SU '/'~/J/1. 1!:J!::I~- IMO 
2) -'rl-4 ·'e-":'t 
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~r'~1T,~;§J."1f-% ____ ::=-·+~>ff-~:;-------'-lf_{l_¾ -i-7~~ ~ 
( 2 ,r..g. EF_~ .::i:&1."~ !o.0005mg/U'1 '5]- 0.Q25 n~/L~lii]- 0 0251!:_g/kgn] "5"]-

Ll_ -·- :~~_r.:c * £E-C _L ~f-f+'.- !o 01 ~g/L 0 ] as]- 0.1 m)!;/U•15I ,0.1 mg/kg 0 ]t;]-
'·I . \] _y:_-~=. .·..1_ 11") '{j % ·-···-· 0.01 mg/Lo1-t]- ··:J·-n,g;J.o] ¢]- _ j-~1g/kgo] -t1- -
; ; · ·r\ :~ t~t3f:¥,_ _ -lt~'Ll~ 1 mg/ I.,<)] i5]- jl mg/kgo] 6f···" _______ 

1
, 

l:l __ _67r·i.-6--,,.- 0.05mg/L0 1'6]- 0.Smg/~o]'i'i]- 1USm_1~/kr,0]6} 
7 B1 ~ _c,'c_~~ 7. __ &'t'--l"-, --,ccll~_()l~m~ __ i;_;Lof,5) 0.15 mg/Lo] 5]- :0.15 mg/kg'-'1 t.]-=~~-----1_=,_ .. _____ -,-··----
--:. -'·]'i'_i_~J-1'1-~---- l'*::j%- ·]m)!;/Lo]-5] i'lmg/kgo1i,]-
l! ['CI) ____ l'. 7 l""- IO_.C!03mg/!.O]o]- ___ 0.003mg/tg"L"~l _______ , 

i·{-11 -~r7]7-1 ~:g'\t-¾d_:_ !f-1~~/Lolii]- _4rng/kg~J-t)- !4mg/kgoj_6") ] 
'77 -;,;'-~F',:,-::...--i~~~ To.J4mg/Lo]-t]- 10mg/L'-'1"t]- l!lmJ;/kgo16J-
12 - nJ- 0 l ""~-- -1 §HJ'? 10.8 mg/_1:-_oJ_i.""J- :2O·1~g-/-L0 ]-ii]----- lm m1:/kJ;of ,:,}-
f~=~~i~~z ;;- r<__ 13 mg/Lo]~1 115 mg/L 0 1i;-J-__ )1s mg/kgc"J)tl-
14 5' .. r:j•~-a'-s:_s:_nfl1%-l~ -,()_Q3mg/Lo]'5"] ,0.3mg/L 0 ]1'if 0Jmg/kg 0 ]v} 

--i 
I 

[l?: ___ ..".'ll.!c_:.:...<'Ji~~"1l~\II - IO.Olmg/T.:::)_1_01- ,o.1;:;;g/Lo]~·1 ·-1ll."1mg/kgo"fi,} 
!H, HI)~~ -i:j :>'} =-7. ~tJ--¥-

1
o,25 mg/Lol,_~l_ 12_5 mg/J..c;YiJ-____ t2_·5 JT!g/kgo(i,f - ---~:=] 

·17 _:c/°"'~_;•J-_-1.§:}y]-~ '.0:?_mg/Lo]'6J- 12mg,'._L_~]"i'i"J- l.mJ;/kgo1o\ =-] 
18. c-j--,;U,4 _ / ~1}':1- (l.12 mg/Lop·] _ U_mg/Lol*L... :i"2 mg/kg'*'l-

1!_9 u(L.-i-~-A-~~-9l#- IU.15~g/Lc,l_.:,J- ,l.Srng/};O)i.""J- 1.~.!~ls/kgn1.SJ-

1

20. __ cj~~-~TI1]\J _ ______2:!!2__~[I_'.o]¢J- 0.2n_:iy;/Lo]i;j- U.2mg/kg 0 _1~]:___ ________ j 
21 ___ j __ 'l:LEL\~~t __ ~~- :o.00_?rng/Ln]"5"l- . 002mg/L016} _ ,0.02mg/kgo]·6J-_____ ~ 
:.i·,i 1,2-l"-1?:'.~-<;e_v1]tJ 0.004mg/Lo]iiJ- 00-1mg/l c"JlOJ- 0.04mg/kg_':'._1_1_ ___ _ 
Tl 1,1-Ll .:1. -~ ~-011 "J~1 '0.02 rng/Lo(-=t~ 0.2 mi;fL_0Ji5l- ;02 m;;/kr:°I ¢J-
}.T_=~l;-~j,?-tl-;.J 5'_? 01]1;J-~f ll.U4_!!1g/LO)i1 ,9-1.J~!g/1:, 0 liiJ- --- U.~ __ mg/~gnlOl - I 

i 
}_'.) l,1,_l_I:_-2°lf?.'.'.'~~<>l]lfl 1 mg/I:_C>L6} l3mg/_Lol3:.) 3mg/½~_ol__i,_I_ ___ ----~ 
2~ __ JJ_~~_I..''~?°~=-~<>1)1fl ___ u_rnlhmg/Lo161- ____ 0.06rng/Lolst 0.06mg/kg 0 j?i-~ 

1 

;27 __ l,J- l-1 ?" ~~-!~_::,>rll ,o.uu~_~g/1 .<'1] -&J- o.r12 mg/ Lo1_:>L ____ ,9 __ Q2 !n,.:;/½g~J~-L__ 
:2~ ;,1-'! 'ii. . .. C(906 mg/ Loj "6]- U.~6 mg/I 0 1 oj- :ll.Oh mg,t'kg_o~]_<~I __ 
19 Ajl-1}\1 _______________ , •.... 9:003rng/LojiiJ- -· ;00Jrng/L 0 ]ciJ- ;IHl'\m;;/ki':o]G~ 
'\11 i:j _y >fl! -;Q_- ll_ ,0.02 mg/_~~2151- ,0.2 mg/ l_:~l."?:l·_-----"~U-~2~mg_i'._k~ c, 1 <5]-
Jl ~II 1fl __ (!_.o-J mg/Lo]il _____ 0)....!_ng/Lol,.;~ 0.1 rng/kg"1o-~-----
)2 i)J.;:1!2}-7_¢.}tH~ 0.lllmg/!-;_?]o1 0.lmg/LolBt 0.ln\g/kg 0]ii} 
!j{[~ _ :,':::~::;1,f :~:~)t:l{r ;:~;~;~:::; ___ _ 
'36 d ,.__, ? L. "7 ;s __________________ _ 

37 
'J_'¾1_Yi~ 1~-=t·· ------~r~~ii~lL~1

~
1~.i __ -_ .1Ht~~n1 __ _l__ 
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(0'/1 ppm) 
I Level 1 Level 2 

! Uj :± 29 29 
0.8 4 
100 1W -------t------------+----~ 

'i'- <I 36 60 f-~--------+----
"-'i=- <"!_ 0.3 1.2 

--

>! 85 110 ~-~-------t-----------C --
t.j ~] 35 45 

~------~-

0} ~ 140 365 ~-~-----------------+----~~--
Mineral Oil 50 1500 
f----------t------ -- -----1-----~=----
_N_~p_hlhalcnc ' #0.1 0.8 
Phenanthrene #0 1 1 0 

i-:A~n~t~h~rn~,~-e~n~e-----t------'•-'0_:1 ____ --+ ____ _:0cc:~8~ 
rluoranthene #0.1 2.5~ 
Chrysene #0.1 1.0 · 
Benz[a]anthracene #0.1 1.0 

~cnz:o_l9Jp_yrcn_c__ _ -------~9.os 0.9 ------, 
08 Renzn[k ]fluoranthene 

lndcno[123cd1pyrene 
f------------ --

Benzo[ghi]perylt>m:' 
PCU-28 

PCB-52 

PCU-101 
r-- ------ -
PCB-1 lR 

PCU-138 
----- -

PCB-1.'13 
PLB-180 

fi'0.05 

#0.05 
#005 

#0.002 
#0.002 
0.004 

0.8 

085 
0.03 

om 
~0-~~---

0.004 0.03 
0.004 0 03 

-- ----------

0.004 0.03 
0.004 0.03 

Hexachlorobenzcnc lf0.01 U.UJ 
Heptachloroepoxide -#0.01 0.03 
DDT+DDE+lJlJD #0.01 0.03 

i . -----------

[heldrin -#0.01 0.03 
--------------------t----------

Aldrin ' #0.01 0.03 
: Endrin #0.01 0.03 

: Lindanc #0.01 0.02 
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11 7.4. ~i{o] _9_~~ 'fl~oJ]Ai A1]~~ ¾"'d-~-9j 6B 0Jf7] 7]{,'--

C~+~l ppm) 

~J Action Lewi 1 Action Level 2 

l:l] S: 
,7}t= p ~; 

-------r~ -- 30 :---=F-_-__ _ 
2.5 

..... --- --- - ---
; 150 . 

150 --1 
12.5 

750 

1-=r i:-] 40 
----

,~ 100 

I* $: 1 

200 ---j 500 
s 

---

il-j ~J SU 2~0 

rB-~ ___ J, ___ 3250 __ ---1 
l4~B-28 

175_0__ 7 
-- --· -1 

6 

· PCB-52 1 

PCB-101 2 

!i>cs-ns ------------------=3 
PCB-138 
IPCB-15'--

___ 1 

5 

,rcB-1so ___ ----1----2 
'-PCB ________ I 20 

1-=hexachlorm·)'cltillt'xan~-+~--- OA 

-hexachlorocyclohexane i---- 0.2 
! J::[exac h l ~;ro benz~;-1~--- ----- -. ·. 2 

Pentach~c_miber!ze_nc __ · .. _ ·i-_-_-_-__ -1 
l9ctachlorno,tyrt>r1t:' ___ _ 0.1 

!P,p-DDT___ ___ 1 
P,p-DDF 

P,p-!1~Q ____ _ 
'1'.' AHs' mg/ kg dry matter 
Mineral Oil 

- ,-- 1 

3 

i 300 
(mg/kg in drv matter) ______ I __ , _____ __ 

3 1 ----

3 ~' 

1-, 

10 
--

12 
---~ 

15 
' + ____ 6_ --- i 
I 60 -~--- --- --

1-- 1 ---1 
-_L_ .-_ __Oh I 

' 6 
---

+=-
--_ __3 _ 

0.3 

3 

---r----

3 

111 

3 

1000 

i 
·-----7 

--j 
i 

"'dA11j-& %1'1:l 6B'iJ"f7l ;,;r~\~/1;1-g AB~ 0 1 -~_1]·,-:,-1-cJ ?c~%-oB9_-11. ')}cl 'f'1·xn 

n] cli!J:- A]~ 1=/-] ~ :i!l- /1~-~o] ;.-q--;:,nf-r+ r+-~ ~11 :-<j%-~ tli-9 _ll 9J_0_q nJ~

~il 11fc:i!-J- ;,JiJUJ-~.9_:£ .:!,s-i4--'A ,;>}o] ~-!1j-'{:}~7l '96~--j1,~ :"11A]]Lljo]IJ.1 _:.(il'<l" 

5:JO-, -±!-§-~ 7}-t"-'8.5:. Hf1;<l17J 1' ~-c}. _-i,1-11-t, 0 ] 8-'J 71~-';'.l- 0 1 u]~'lY]oj 

1,1°]s\7\~f"i"il-t" _2_;11 >l'/l 6 I ,,~q_',l ?~ 0 \c\. 
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n:}2tAt ~l.ll£1.1 j{-l'c.f7hrg q-~ ~1i,:~-j!}£1.1 i:JJ.u1. %g ~<S}o:J ;;:JJ~:~"5}71 

$1'!"1- \:'!'r7f 'IJ.B_;,fcf. '97]oJI::: .oi-<l"i S\1e]7]€'-"t W"11 >g',:o:J---'i A]"l'J"J\'I 

.'c. £'lJ,;jojC<J°F '!}t:f. §J-~"! >jej7]i,c"i] '1111 -']1lJ"J'1J 'L'!}, >H 0J>H1-"il 
01.':.-. 
. M~ 

%;';--']~"J'IJ,,j "il-'/-, -lj--'JnJ.,J:s].ej "J%7]i,c"i] a:f2::: 7.!0]9 sJoJ;'_ ,tj]/] 

*9~ ufi~i;i}-~- £.x]o]-§-21 ~-~.Q_g_ %}';: -&-AJnBif.:J:~]2}~ \:ti:-1, itj]7]~ ;sfioJ: 

Ill]•:} o]~oJ]S:~ "5J1°J-"]*o] ~l~ Ai~]"5}.:il 5:l';: AJj::gAi -&--?J-nB'aA]~~~ -q . 

.,c 7] ;? o I "l -ll "1 "1 o t '!"l-i:J-. UJI t'-"il 'r a I 'r'ic<>il -'i >H >Jj t;f J! 'U ::: .;HH1-"1 

\'l.<e.'s. '11-¥1:<l"f::: 7.!~ '<J>e.~ -\li.ll7f '.l/t:f . .oi.-,"l '1e1712"1 •J":-"1 •~;;

~~ A]lJc1J1tl2l 1]q-., ~l.tl21 A]l~~ T¾% TIJAJA]7]7] -$-J~ ~~.s:. w 
"11 jl "1 "I "1-"I ° F ~ i:J-. 

UJl½~~-"1~"1::: ,.~ti<>il~~~'9UJl½%~~'!"1-09<>11'11~~UJI 
½o] h!]tjl£ Alo~~jl ~1,'-:<~] o]s_ '?]~ tj-~ t~ 0J:oJJ$q ~t>J=,Q_- 'fr--\!/'6}_,1_ 11 

A] ?£~~A]~ §1-~<5}';: ~?;}6]c}. 

'i],J -'/-"1 y-ef ~ 0J~l-7,J<1 'sill- 7cl--']<l"f::: ~],i]::: -"l<c\>gci171I e'l1loJl•i 
~Z}o] ll~~-~J 1tl]/]¥g t~ 0JoJl ~~ ~1~1]-.Q..£Ai 1.-}E-}1.-H--:- '{1;s-J¾ -=r"113-J 

_o_,;_ oJ~;;-f~, 0 i;a t:f-"I llll7I% -1J"1!.9.I ~'c!c-"f -'l'J"il '-'IZ-,lAb'l71 'ii~ 

'll,q_!!_t:f::: 'frc<il"l il'r"il .eJsf"1 "i"l"i"-' 'UcJ. aJc;:-e1 1-'/<>il'~ "171 20 

\::! %<?1- 200Qj 1€"~1~ fA}~ 7gAJTltJ21 A]~joJlX -~T"o]-_11_ ~'{}-~~~2 ;;:7 

Z>}-'tj.ll oJ*!i~ :ri~"frA}~2 711~ 7J-~s:"5}·C 7>! __ <2_~_ },:l_-=i!..~-=i!.. ;<lr.}. ~ 7]~~ 

Z!'<l-T~.A .J;~-¥-A~~ _2_-qq~ ~]Al\:: ~~ 6~ 0J~~-g_ R?,~j_C>_~ ~h:j 

"51- /] oJl 1;: ~- ~1 W~ ?;:! op::f,. ~ ~~ .2_~ ~ ).~l 711 7~ ~ 78 ~ 1;: -4-' ~ 7l ¾o1l ~ 

~l 7Jc<JloJI ?"i<>fjl "1-'ll-~ -"Jcillll"1 *,ipjo]"- "il 0~"1'1l 0 l•l"iltc :i '= 

~o] Pl-~iirct. tt}i:.l-Al '?d~}- -:i;-'l'loJ]l-11 -%7cJ;]~g i:1-+, 7Js}B}.5=.~ %~-tl

jl 9,1,c+. 0 ],:.~~- Tr~l ~lT~ z! 6~ T1l7l¾:i1} yqc.~CS ~11;.i1-t uti::-11~ 1:11 

%01 -~ ~'- u] :R ¾-3:l tj-. 

-'f-i:'1 42} t,~Q:J g t;~OJ o]% 7--¥-1:l_~- T~<S}_iL zt ii~Q:J~S.. ~{}{:!_7l]~ 
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<{} 1~:;p+ -;JY.11 "6]-§-~,J-oJ] 1r},e- ~7~~~21 J:!]ii!AJ7f-~ \l}r_Al ~-A1t>}O:jo): 

-5lt:L ;.llJrJ L11o..io2'-..:.. LJll~Ja!."11 _,.i:TI\--'i,1 ncn_~_(,I 61-i:'l:Q- _A.;,1;:,-1,..,:; o!SI >I L- I· 'I, fl I __ ,_,_ nce.a"l _,_P'- _'l::...Ucc- nO,' - 1 - r r-·1 

~t.B.i!l_- ¥iftl/}- ~{~1'~TZ1 ~ft}-2] i'~91o] tt1H¼ 0 fl ~'t} ?~~::z] ct~ •;•Lz]9-}~~-l 

\'-l~oj] 911} }:';'J.Aj ~-';'__1"6je:jo~ "6}~, .:-1~-1-~ 1rt§{21 r~{.<?-]-/;- 7T'{j<5}]l _ _2_~ 

;:) ~ 0 ]Z[.{,)!9f- t'1\=1~ ):'~*~ j~4-1i'.>-}6-\ ..Q..~-"'l A,:lS:-l'.- "TfuJ-t}O:jof ~}Cl-. f{} 

o}. t~- l~j. 

61]0, _y_qr]~J-~ 1t_:i1f-A7c __ ~- A16~0}?l 'i1<1l-~-"-H:: S19]oJ] rr}"C~ oJ1·'J- '{J'-"J 

oil~i."- 7}~:!o] ::;~l_fl"6}c]-. o.]j{t ~1--;:j_ ui~· 8f1q.J- 4°/l -rf:>'.l]ltl"1I 9.j·6}1f1 4~.J] 1-1 

_2_.L-]7} "6]1\0}-O_'i"_ c,]%-ol:~7-]s·q °'14, gq7} "6~ 0J~-~71'27°]L} ;ql-ftQ:1- 67i-'r 

.c521 ,.7J,jJ,l_;:,='_ oJ%;:,f{-:-:.z]9] ol1f-, J,.1c;i~~1oJ] up]~-: ~SJ, -'j-~·]0\1 n]A]~ 

\ 1PJ.kl '?J<tL ~-~ 9-171 ,.,_~ ¥.-.:;t-.?~ q,ja5J %o]ct-. (')]ci"~1- 711J-2:- ~7} -r~'Tc-) 
PS -'-·- , __ 

<\161- ;11..:iol rc?.sclolt,J.. ci:j¢l:.9,- ,S:1~;7'5"].'--. 7-1.,1 "i'i.\-S-CJI"' u ,.J 1 ;'c:I_ .:r:.,,,,._ ~ o o L. o r , '--- .-1.... r '-' , o 

ii))S-i~}_::,~-B: .!i!..1HJ .c.f'"/} 'jL]_ ~--':11 -,;-uj ?>BQ:JsJ 'T~;;]~.t- pH, coo, SS, 

,·, ___ u_ r11.~\---:::L.c::"-- 3.c..Al ;.. c?-.o] 67l.::-1S.(Cr'') n] '-(A 0 ) '71 c n (''d) "(Pb) •r ,,_, -n o'Z.1. -,, ·o '"--'-, c', '-'' - r--~P , __,_ .~, - r--1:::f '-- , 1.1 , 

·l';-r.1(Cu), o}';-1(/n), -~1°J-, '"T-_'::. .;t;;)'i'_}, PCR~-_o_~ :;j-?1'<'1.::il 9.J_o_nj ttlL;·"3")1 

0~<,11 rJ1~ -=f 7'1]~'Z.l s,i_1.-JE-1"i] t)J-tl~.f-_- .A1]Al£l01 :U~-1.1 ~J-ct-. 1!JS11 <;'l\ltic?} 1=:=l 

A]--',: §1°~1-} :ilj.'Q{A} -L-fil-~l-'-)~oJlAi-C 2f.,:;-Q.J llB,~•i>B'~ 0ll i:~~- _\J_Ljf.1~1 'i!__i"l 

Ai{;} 71]½~ ,::!;:- _fl_-ft,}2 9)C\-. tq-i:.}J.i, 0 1,~ -<t-l=;-t-}:.i_l_ uB¾f-1>~~!-~- Q-cf 

1q."Q"f!1_¢_5,_ ~1-~1-8']-u:j i5B 0J~J1 _Ll~1_g I7~ ;;;:}~-8']-/] -i'-1o]-c-]AH:- u]li/SB~ 
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