
 
 
 
 
kNK5 wmoEi3j5 vtmp5 ttcstzb ]Nns]b NWB1LUP0008 
 

 
 

kNK5 wmoEi3j5 vtmpq5b 
 
 
 

whmoxE/q5 
 
 
 

 
s2l6 vtmisJ6: ]m5y @* x7m @(, @))) 

s2l6 whmoxaJ6: ]J8 #), @))) 
 
 
 
 
 
 

W0JtQlA ]xtf9 !# kNK5 N1ui6 kN]bEym/zk5 xqDtu, 
 
 
 
 
 

_ x7ml _ 
 
 
 
 
 
W0JtQlA k]b8a6tbsiz wxf Xw s/C1ix6goEp4f5 out5f5 ]lW8u s/C1ix3=1u 
WoExc3=1j5 wm3j5 MwnsJ6.  
 
 
 
 
 

ttC6bsymiz: wm8Nw5g6: ]lW8 Mwnz k]b8a6tbsJ6 @))) 



wlx]i5g5 hNsQx4nq8i4 
 
 
ne5g5 
 
Nw[oQx6bsJ5 
 
!.  WoExaJk5 ckwozisJ5 x7m ckwozisMs6g5 
 
@. WoExaJ6 
 
#. WoExa?9oxJ5  nebsiq5 
 
$. cspn6bsJ5 
 
%. whoiz 
 
 
NlNw4fbz A: giyJ5 x7m ttcst5 
 
NlNw4fbz B: giyJ5 ttC6ymiq5 r]giq8i4 
 
NlNw4fbz C: MwnsJ6 NWB1LUP0008 
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ne5g5 
 
 
wxfXw s/C1ix6goEp4fq5 out5f5 t=t Bx8ybw8 

Bs g]v4{ 
Ws9 bil4 
pxE mfCw4 
 

wkoEpgc4f5 ]C4n8 W?{ 
SCw/8 ]vo8{ 
 

wc6gw=oEp4f5 vNbu ]o =xS 
 

x?usboEp4f5 vNbu wm3usboEp4f5 
 

]x8 =sn8 

kNc6g5 jy{ dwBs4 
]/8 MwJ9 
 

SDt cspn6tq5 out5f5 ]/8 SDt 
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Nw[oQx6ymJ6 
 
JMw !@, !(((_u, kNK5 wmoEi3j5 vtmpq5 g4yCstu4 gi/sMs6S5, 
k]ba6t6bsix3izk5 MwnsJ6 N7L2-0925 wxf Xw s/C1ix3=zi5 out5fi5.  
kNK5 x?tusboEp4f5 vtmpq5 giyMs6t9lQ5 cspn6bq8i4, kNK5 wmoEp4f5 
vtmpq5 vtmdpoMs6S5 rggw8Nw5 g]nt9lQ5 ]m5y @* x7m @(, @)))_u 
xqDtcMs8q8iq8i g4yCsbsJu4.  gi/sc5bsMs6g5 cspn6bsMs6t9lQ5 tusJi5 
xuhi5 wMs2lQ5 wxf Xw s/C1ix6goEp4fq5 out5f5, wkoEpgc4f5 vNbu, 
x?lusboEp4f5Fwm3usboEpf5, x7m u{b ]/8 SDt, kNK5 wmoEp4fq5 
whmosoMs6S5 k]b8a6tEix6lt4 wxf Xw2 s/C1ixc6goEp4f5 wm3j5 Mwnz8i4 
srsk5 *_k5.  kNK5 wmoEi3j5 vtmpq5 wMst5tK5 mo4b4ni4 xbsys8q5gi4, 
wmslQ5 xr]oym?]QDt4nu4 N9os4f]mu4 R@(.@ uo/8 x3]CAb]m6 ]x6rQx6bsc5b3ix3li 
mo[lA xgw8NsiE/z, xg6bsiz !.& uo/8 r2]XE4g5 ]ubw5 WoExcDbs2lt4 
by3Jxu, cspnw4v8iDysJ5 cEb8axtA5 si4]v6bs?9oxJi WoExaJ4f5 
WoExaQxc3ix6S5, x3]CAb]m6 kNoEi3j5 cspnwp bmw8i h2]lb3i nN/symJil 
ns/syms6gi, gi0Jbsiz x4bfw5 wo3ifw5 si4v6bsizb, x7m gi/siz 
ra9o6]Xu4 si4]v6bsJ6 em4bs4X5 X3NAbsJ2 srs5 Wzh5 yKixi gi0Jbslt4 
s4fx6bs8q8izi. 
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I. WoE0JysJgc6, ckwozMsEx4nzl yKixi 
 
WoE0JysJ5 ckwozMsEx4nzi4 
 
]b8N WoExaJ6 WoExaix6S6 W0JtQlA k]b8a6tbsizi4 wm3j5 MwnsJ2 N7L2-
0925 wxf Xw s/C1ix6goEp4f5 out5f5 ]lW8u s/C1ix3=4.  ]b8N MwnsJ6 
WJ8N3ic6t5tK6 wxf Xw s/C1ix6goEp4f5 out5f5 ]lW8u s/C1ix3=1u4 wm3u4 
xgD8N6t5t2li x4b]fD8N6t5t2li mo[lQ5 s/C1ix3i3j5  xsMbq5.  ]lW8u 
s/C1ix3=4 fw8 kNdtz]i2S6 wlxi S8nw5 wmzi et3us5 x=4g6ymizi kNKu 
kN8axtA5 ]Mtg5 !!! tAE{ !$' sxoi6 x7m ]Mtg5 ^% tAE{ $^' sx1N6. 
 
wm3j5 MwnsJ6 yK9o6 gi0JbsM6S6 kN5tx3u wmoEi3j5 vtmpi5 ]J8 !, !(*!_u 
x7m kc3=4nc6S6 mw #!, !(*&_u.  m3D4 ]x6rQx6bsJ4 xqDbsMs6S4 MwnsJ6 
xg6bst9lA yK9osJ6: 
 

!H ]x6rQx6bsJ6 ]Nns]b ! x4bf5 wodyq5 f=/sJ5 x4bf5 d3=1i5 w]M4f5 
wo3ifw5 x4bfq5b f=/siq5b f=/sicd2lQ5; 

 

@H ]x6rQx6bsJ6 ]Nnsb @ r4fgw8Nw5 vtmtbsMs6t9lQ5 x7m xqDbst9lA 
f=/siEN/6bz s/C1ix3=1u wms2 d3=1j5 by3j5 mo[lA 
ckwoziE/sd/sJ6, x7m Mwns2 szy4yQx6bsiz mw #!, !(()_j5. 

 
wm3j5 MwnsJ5 k]b8aEx6bsMs6S5 !(()_u x7m !((%_u.  ]x6rQx6bsJi 
xq]MaMs6S6 !(($_u wxf Xw s/C1ix6goEp4f5 out5f5 s/C1ix6goEp4fq5 
iWc5b6gu4 nsy0JycD8NdlQ5 wMz x4bfw5 wo3ifw5 st5tbsd2lQ5 miCs2 
wlxk5.  !((%_u MwnsJ6 gi0JbsMs6S6 mo[LA kN5tx3u wm3j5 moZ6 x7ml 
xgxZw5 x7m kc3=4ncMs6S6 mw #!, @)))_u4.  k]b8aEx6bsJ5 ]x6rQx6bsJ9l 
WoExaMs8qM5 MwnsJj5 ]b8N xf8iz xg6t9lA.  xsM5ti3j5 xq]MaJ6 
xyx8aMs6g6 /kxE !((*_aMs6S6 ]lW8 vmQ/so6Li uxiE/s2li 
]x6rsm/so6t9lA yM3Jxu ]A9 xrz xrl4yt9lA W0JtQlA. wxf Xw 
s/C1ix6goEp4f5 out5f5 csp4vwMs6S5 vtmpi4 xsM5tQx3iq8i4 ]m5y @*, 
@)))_u.  yK9osJtg5 MwnsJi, ]b8N MwnsJ6 WJ8N3ic6t5tMs6S6 wxf Xw 
s/C1ix6goEp4f5 out5f8i4 wm3u4 xgD8N6t5t2li x4b]fD8N6t5t2li 
s/C1ix6goEi3u WoExaJ5 mo[lQ5 n=4n8a6tbs?9oxJ9l. 
 
JMw !@, !(((_u, vtmp5 g4yCstu4 gi/sMs6S5 k]ba6t6bsix3izk5 MwnsJ6 wxf 
Xw s/C1ix6toEp4fq8i5.  mo[lQ5 ttC6ymiq5 ]xtf9 !@ x7m !# xqDtoxu 
xf8izi wkw5 N1ui6]b3iq8i4 kNKu x7m fw8u4 r}Z6gwt9lQ5 vNbu GkNK5 
N1ui6]b3i3j5 xqDtoxz5H, WoExaJ6 cspn6bsMs6S6 kNK5 x?usboEp4fq8i5 
cspQx3ix3lt4 w4WQ/c6t5tQx4nq8i4 x7m cspn6bsQxcEx4nzi4 
WoExa8q8izi vtmpi5.  kNK5 x?tusboEp4f5 vtmpq5b whmoxE/q51 

                                                           
1 cspnwi3j5 whmosDysJ5 kNK5 x?toEi3j5 vtmpq8i5 g4yCstj5: kNK5 x?toEi3j5 vtmpq5 
99WR055 s2l6 tn7SE *, !(((.  whmoxz5 kNK5 x?toEi3j5 vtmpq5b b[Kz !@.$$GaH_aK6 
g4yCsbsJ6 WoExaJ8N6S6 cspn6bsic8q9li wMzA5 ttC6ymJ4f5 % s}?]l8]i5 ^ G]xtf9 !@ 
N1ui6 kN]bai3j5 xqDtoxuH; kNK5 x?toEi3j5 vtmpq5 xgodpJ8N6S5 mo4b4ncdplt4 
xqDbsJ4ni4, bf4nst5t0Jbsix6gi4 ttC6ymJi !@.@.%.  cspnwi3j5 whmoxaJ6 sfiz ne5tK6:  
n8qiq8i4 kNK5 x?toEi3j5 vtmpq5b; g]C3=QJm/q5; W0JtQ/q5 whmoxaJk5; mo4b4nw5 
WoEx4n9l w]fb3=4nw5 wisJ5 W0JtQlQ5, wm6, s6hxl4 x7m xf2oc6g5 gd6yym}=4nw5, x4bfw5, 
]smJw5 x?lusbw5, w[l3Jx5 ]x6rsmi4nq5 gd6yym=4nw5 WoExc3=sJ5, w5b3ibw5 wiq5, 
k]b8a6tEi6, cspn6bsiq5 xyq9l xgod/sJ5, x7m ck6 x]gtc6tQiz kNK]b3i3j5 
xqDtoxaJ6. 
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NlNw6yMs6S5 WoExaJ6 g4yCsbsJ6 WoExaN/3izi4 cspn6bs8q9li x]bA5 
ttC6ymizb % s}?]l8]i5 ^ ]xtf9 !@ kNK5 N1ui6]b3i3j5 xqDtoxz5tA5.  
whmoxaJ6 W/sMs6t9lA cspn6bst9lAl g4yCsbsJ6, vtmp5 vtmdpoMs6S5 
xqDbs8q8izi.  csp4vsbsJ5 vtmt5tix3i3j5 r4fgw8N3i4 gi0JbsMs6S5 tn7SE 
!&, !(((_u.  vtmMs8q8iq8i rggw8Nw5 g]nt9lQ5, vtm0JbsJ5 yKixi2 
vtmiE/sMs6S5 /kxE @% x7m @^, @)))_u r4fgw8Nw5 gn6t5gm2lQ5 WoExaJu4 
x7m WoE0Jyq8i4 vtmp5. 
 
r4fgw8Nw5 vtmtbsMs6S5 d3l6g3u ]m5y @*, @)))_u. vt]mi4t9lQ5 x7m nebsJ5 
vtmi3u mo[LQ5, vtmp5 bmw8k5 tusJk5 W}=4nc6t5tMs6S5 rsJ8Nd2lQ5 
scsy4nc6Xb]l8]i53 ttctA5 scsy4nsJk5 x4gxic6gk5 g4yCstj5.  giy0Jt4nq5 
r[ocMs6S5 wSD9 !$, @)))_u44 x7m ra9o6]Xu4 ttctA5 rsJ8N6tbsMs6S5 
WNhxDy3i4 m3D1i4 r[oQ/stbs2lt4 wSD9 @!, @)))_u45.  g4yCstc6t9lQ5 
wkoEpgc4f5, wfW[=oEp4f5 x7m wxf Xw s/C1ix6=q5, vtmp5 
szy4yQx6yJmoMs6S5 giy0JtQ/sJi4 si4]v6bsJi4 wSD9 @%, @)))_j5. vtmp5 
giyMs6S5 szy4yQxDy3u4 tr5t3lA ]J8 #), @))) whmoxE/q5 Wxi4bsix3mb 
k]b8a6tEi3u4 Mwnu4. 
 
ckwMsEx4nzi4 yKixi6

 
wxf Xw s/C1ix6goEp4f5 xq]MaK6 ne5tc5b6gi ]A9u4 n=1u[l ysKu4 kx5 
xuxovu.  !((%_u, v7Xi ne5tMs6S6 sz]bk5 &%),))) xs8yi4 ]A9u4 x7m !! uo/8  
xsyi4 n=1i4 ybmi5 s/C1ix3=1i5, Wzhi xuxo4vw5 kNz]i5gi5 x7m xbsy3u 
]lW8 s/C1ix3=zi5, kNKu5. wxf Xw s/C1ix6goEp4f5 WQxMs6S5 vNbs2 
srs6b6gzi Kxt ]Et/7u !(^$_u, wmzi AE5 Wx ]o4 $! r]Mubi4 szy1io4 
srs6b6g2 d]Mi5.  srs5 !( xiA6t9lQ5 s/C1ix3iq5, k]b8a6tbsiz !(*@_u 
WQx6bMs6S6 Wxi4bs2lil !(*%_u.7

                                                           
2 csp4vsbsJ6 vtmMs8q8iq8i csp4vDbsMs6S6 /kxE !), @)))_u c2l]Ntg5 wkw8N6g9l 
sxoi6Xyxi et3us5 kNoq5b, kNQ/sJu, kN5tx3u vNbs2 kNoq5b vtm}=q8i x7m wkw5 
vg0pct]Qq8i.  vtm0JbsJ5 vtm8N8qt9lA r4fgw8Nw5 vtmiE/q8i su1m6]g3u, ezs3u x7m 
d3l6g3u /kxE @%, @)))_u vtm0JbsMs6S5 x7m wcl4]g5txu /kxE @^, @)))_u. 
3 d3l6gu vt]mi4t9lQ5, vtmp5 ]x6r4yMs6S5 rs0Jbsix6gi4 m3D1k5 si4]voxaJk5: 

!.  ]/8 SDtw2 si4]v6bz emwi3j5 k]b8a6tEi3j5 xrQixChQ/q8i ]lW8 s/C1ix3=zi; 
x7ml 

@.  wxf Xw s/C1ix6goEp4f5 ttcstq5 ne5t0Jtq5 scsy4nq8i4 WoExaJ5 W0JtQlQ5 
]lW8u x7m slu g4yCsbsJ5. 

4 vtmp5 whmosEMs6S5 rs0Jy4nw5 xgw8Nsiq8i4 bm4fkz ryu ttctA5 giyMs6gk5 
whmQ/q8i4 WNhxDy3i m3D1i W}=4nE/stbsJu. 

!. wxf Xw s/C1ix3=4fq8i: rs0JbsJ5 SDt2 xrQixChQ/q8k5; 
@. wxf Xw s/C1ix3=4fq8i: k]b8a6tEi3j5 N9os4f]m6; 
#. x?lusboEp4f5 vNbu: rs0Jtw5 wxf Xw s/C1ix6goEp4f5 scsyq8k5; 
$. wkoEpgc4f5: rs0Jtq5 wxf Xw s/C1ix6goEp4f5 scsyq8k5 x7m SDt2 cspn6bzk5; 

x7ml 
%. wfW[=oEp4f5: scsyq5 wxf Xw s/C1ix6goEp4f5 r4fgw8Nw5 g]nt9lQ5 cspnwt9lQ5. 

5 bmw8i4 gnZ4nw5 W/sJ5 " wxf Xw s/C1ix6goEp4f5 cspn6bq8i5 sl2 WoExzi5" s2lc6g6 
/kxE !((&_u4 s}?]l8]i5 g4yCstgcsJ6 Mwn]bDbsJm2li k]b8aEx6bsJu4 nebsJ6 wxf Xw 
s/C1ix6goEp4fq8i5 y2b7SE !^, !(((_u. 
6 gi0JbsJ6 ]Nnsto4 % _ bf4nst5tK6 k]b8a6t6bsizi4 Kx5 Etx7 wiz x7m xyq5 WdtQ/sJ5 
wxf Xw s/C1ix6goEp4f5 N1uiE/q5. 
7 et3us5 wkw5 vg0pct]Qq5 wkw5 vg0pct]Qq8i t4fx6bsymK5 r}Z6gwps2lt4 wkw5 N1uiE/q8i 
miCs2 ]czi kNi et3usi kNK5 N1ui6]bat9lA xqDtz8i !((#_u to/sMs6S5.  et3us5 
wkw5 vg0pct]Qq5 xsM5tc5b6S5 wkw5 N1uiE/q8i4 kNi4 r}Z6gwlt4 wk1i4 x7ml Wlx6gu4 
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wxf Xw s/C1ix6goEp4f5 out5f5 Wdt]bMs6S5 ]lW8 N1uiE/st9lA w8f4f8i5 
!(&(_u x7m miCs2 wlxi5 s/C1ixZ4ni4 WoExcoMs6S5.  !(*)_u, 
whmoxE/sJ6 vJyt5t0JysMs6S6 WD6X9oxt5t2lt4 x7m nN2lt4 ]lW8 
s/C1ix3=4nzi4.  srsi !%_aJi WoExc3=sJ6 vJytbsymt9lA, @.* uo/8 
xs8ysJ5 ]A9u5 ]W6bsMs6S5.  n=4nw5 n=8aD8N6g5 s/C1ix6bsJi whmQ/sK5  @ 
uo/8 b8aD8NEx4nq8i4, ciQ/z %$#,))) xs8yi4 ]A9c3lt4.8
 

]lW8 s/C1ix3=z sxoizi y[/z]i2S6 by3Jx2, kNK5, @*% r]Mubi4 i[Qxi5 
sdxi5 d3l6g2, *) r]Mubi5 i[Qxi5 srs6b6g2 v2pzi5 x7m $)) r]Mubi5 
sx1Nzi5 sdxi5 /lNw}, kN5tx2. 
 
wisJ6 trbsJ8N6S6 ]m8N t1uh4f5 x7m srs2 wMzi x2dt4f5 srs4f5, x7m 
wisJu N]X6gc8q8isJu srs6b6g]u2S6.  i[Mh7mEc5b6S6 xs/4f5 _%) tAE{ 
ysyx{jxc5b6Li trc5b6Li T#) tAE{ ysyx{j5. dxaw8Ns/3iz wtic6S5 
BxNMs2 sz]b]kzJi4. 
 
]A9bc3iz b]mi bcs]/6g]u2S6 x0p]Q8q5gi4 ]Abcs6Li ]nXw5cs6gi.  kNs2 
]x6rsmiz s/C1ix3=1u NlNw6bsymK6 n=4nc3izi4, Wzhi4 wl7j5 wq3CJi4 
bw/sJi4 ]w{ /s8, etxi /s8 x7m =x{ /s8.9

 
 
II. WoEx5 
 
rggw8N5 vtmt9lQ5, tusJ5 scsycc5bMs6S5 x0p]Q8q5gi4 W0JtQlA wxf Xw 
s/C1ix6goEp4f5 out5f5 ]lW8 s/C1ix3=z.  ]b4fx scsysc5bMs6g5 wMc6S5: 
 

A. cspn6bsizb xrz k]b8a6tgEi3j5 emwi3j9]l8]i5 x7m 
k]b8a6tbsizk5 ]lW8 s/C1ix3=zi x7m vt9lQ5 bmw8i4 
xrosbsymQxc6g5 N9os4f]ma2lt4 wxf Xw s/C1ix6goEp4f8i, 
wMslA tt6g6bsJ6 x7m xro6gw0JysJ6; 

B. wms2 xg6bsizi4 x7m xglx6bwom/sizi4. 
C. k]b8a6tbsJ5 xgxZc6g5 f=/sc5b6g5 x7m cEb8axtA5 cspn6bsJ5 

ttC6bs?9oxJ5 WoExaJ5; 
D. x4bfw5 wo3ifc6g5 wic3=z5; 
E. h2]lbw5 x7m ns/symJ5 n8qiE/q5 
F. yK9osJ5 x4bfi5 f=c5bMs6g6; 
G. s/c5 ]sb3N6gc6g5 n3?siq5; 
H. em4bsJ5 k]b8a6tbsJ9l X3NAtz; x7ml, 
I. mo4b4n6 MwnsJu 

                                                                                                                                                                                           
et3us5 wkq8i4 wkw5 w1u8i4 WJ8N6yd2lQ5 x7m W?9oxJoEi6 xg6bsi6nsd2lA mo4bc3li 
wkw5 wodygcq8i4 x?lusboEi3j5 W7mEstbq8i4 g]C3=QJm/q9l g]C3=sJmt9lQ5. 
8 wkw5 w4WQ/E/q5b wv]Jt4nq5 xqDtox6 yK9o6Xa2li xtos6bsMs6S6 kN]b3i3j5 
N1ui6]b3i3j5 xtos6bsJu x7m ]x6r4yK6 WoExcDy4nq8i4 xgw8Nst5t2lt4 wcNw]/4ni4, 
wo8ix6t5t0Jy4ni4 x7m xyq8i4 W?9oxJoEi3j5 wv]Jt4ni4 x7m xyq5tA5 ]rNs/tA5 W?9oxi4f5 
wv]Jt4ni4 ]K{ ]ink5 wkq8k5 et3us5 x=4g6ymiq5b kNKu.  x0pzi4 wkw5 w4WQ/E/q8k5 
wv]JbsJ5 xqDtz5 Ni/sJ8N6S6 NlNw4fbzi @@ " wxf Xw s/C1ix6goEp4f5 x?lusbk5 
cspn6bz8i4 sl2 WoExzi" s2l6 /kxE !((&. 
9 cspn6bsJ5 yK9osJ5 x?lusboEi3j5 ]lW8 s/C1ix3=zi ]A9 WoExaizi", ]x6r4hw0J0/sJ5 
wxf Xw s/C1ix6goEp4fq5 out5f5, W4 ou5f5 x7m uxE ]vo8{ scspn6tq5. /kxE !(*). 
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III. ckwosMsEx4nq8i4 si4]v6bsJ5 
 
A. wxf Xw s/C1ix6goEp4f5 out5f5 
 
x0p]Q8q5gk5 g]CzJ6 
 

vtmt9lQ5 x7m yK9osJ6 gi0Jbst9lA si4]v6bsJ610, wxf Xw s/C1ix6goEp4f5 
out5f5 xgw8Nst5tMs6S5 ckwoz0JysMs6gi4 WoExaJj5 si4]v6bq8i4, x7m 
cspnwMs6S5 xsMbs0JysJi4 wMslA ]m8N wms2 xg6bsiE/zi4 
x4b]f6bs0JysJ9l WoE}=q8i4. 
 
wxf Xw s/C1ix6goEp4f5 out5f5 g4yCstcMs6S5 srsk5 *_k5 Mwnu4, 
kc3=4nc3ix6Li mw #!, @))*_u WoExacbsix3li k]baJu "wx8/ix5 
csp4v8i6bq8i4" x7m s/C1ix3=s2 WD6X9oxtbs0JyE/zi ]m8N s/C1ix3=s2 
xg6bsi4nz mo[lA, n=4nw5 xgw8NsJ5 x7ml WoExaN/6g5 NlNw6bsymJ5.11

 
xro]ym?]QDbsJ5 N9os4f]m5 
 

gi0JtQ/q8i si4]v6bq8i, wxf Xw s/C1ix6goEp4f5 out5f5 whmMs6S5 
sk3isJ6 xr]oym?]QDtsJ6 N9osf]maJ6 ]x6rsm/sQxcChQ2lA, ]x6rsm5tx6gu4 
mo4bcc5b6t9lQ5 WoExE/q8i x7m ne]/6t5]t8N6t9lQ5 k]b8a6t]E8N3i3u4.12

 
wvJ6g6LA g4yCstQ/t4, wxf Xw s/C1ix6goEp4f5 out5f5 giyMs6S5 m3Di4 
s4fx6yi3j5 xrQ/sN/ChQ/q8i413: w]M4f5 xrQ/sixChQ/sJ6 cspn6tu5 
cspn6bsJ6, wMslQ5 xrQN/6bq5 bf4ns8q5g5 xqJk5 WoExaN/6gk5, 
nebsMs6S6 wxf Xw s/C1ix6goEp4f5 out5f5 WoExc6t5tt9lQ5 ]Ab xhyx5f8i5, 
sk3ic3iC6bsMs6S6 R@(,#$^,))) x7ml wxf Xw s/C1ix6goEp4f5 out5f5 
]x6rQx6yMs6S5 ]Abf8i4 whmQ/sJi5 R!*,()),)))_j5. 
 
mo[lA wxf Xw s/C1ix6goEp4f5 out5f5 gi0JtQ/z5 si4]vz5 wSD9 !@, @)))_u, 
]Ab s4fx6bsi3j5 xrQixChQ/z wm8NwQxc6S6: 
 

i. xrQ/sixChQ/sJu4 u4OQx6g6 R#,(**,^(^ ns/siz ]S6 $ x4bfc3=sJk5 
wo3ifc3=1k5 WoExaQxc8q7m5; 

 

ii. xrq5 R#,!@(,!@^ xro6g6bsiq8i5 xrQ/sJ5 WoExaJk5 mo[lQ5 
]s?bw7Q/q5b WJ8N3istbstbsq5; 

 

                                                           
10 g4yCsbsJ6 tt6gZ4n6; ttc6 s2lz JMw %, !((( t=t Bx8ybw8 ttC6bz, x7m "gi0JbsJ6 
wvJ6gw0Jbs2li k]b8a6bsizk5 MwnsJ2 g4yCsbsJ6 ]lW8 s/C1ix3=zk5 by3Jx3u, wms2 Mwnz 
N7L2-0925 ]x6r4h6bsJ6 ]x6r4hw0J0/s2lt4 kNK5 wmoEi3j5 vtmpq5 wxf Xw s/C1ix6goEp4f5 
out5f8i5, ]lW8 xsMbq5, kN5tx3u." s2l6 JMw %, !(((. 
11 vmQ/s2li ]x6rsm/sq8N6t9lA, cspnw4v8iMs6S5 wx8/ix5 !((*_u NlNw6yM6S5 xsM5ti3j5 
xyx8a6gi4 s4fw6y0JbsN6gi4 ]lW8 s/C1ix3=zk5.  WoExaN/6g6 vJysmw8N6gu4 srsi4 
b9omi4 WoExaN/6S6 srs9l Wzh5 WoExaiz kc6X9oxizk5 WoExaicC/6Li. 
12 bflA wxf Xw s/C1ix6goEp4f5 out5f5 Mwnz5 k]b8a6tEJmi3j5 gi0JtQ/z5 kNK5 
wmoEi3j5 vtmpq8k5, JMw %, !(((. 
13 gi0JbsJ6 s2l6 tn7SE !((&. "si4]v6bsiz s4fx6bsi3j5 xrsJ2  x7m s/C1ix3=4 s4fx6bst9lA 
WoExaJ5, ]lW8 s/C1ix3=zi, kN5tx3u" ]Ab xhyx5f5, wsSb, x7ml gi0JbsJ5 si4]v6bsJ5 tn7SE 
!!, !(((, " cspn6bsJ6 lW8 s4fx6bst9lA xrQ/sixChQ/sJ5", mw b8y, wxf Xw s/C1ix6goEp4f5 
out5f5. 
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iii. xrQ/sJ2 u4OQx3iz R!,@#(,*@# xg6bsMs3iz !.&% ]ubgw8Nw5 ezsZw5 
nsy0Jbs2lt4 bf4nsJk5 x4bfk5 k]b8a6tE0Jtc6t9lQ5 ]N7m4S6 @ 
]ubs8q9Lt4 wodysd/sJ5 ]Ab4f8i5; 

 

iv. xrQ/sJ2 u4OQx3iz R!,%%#,@*@ xrQ/sZJ4gi xyx8a6g5 W0JtQlQ5 
k]b8a6tEi3j5 xgod/sJ5 iEsQ/sJ5. 

 
]b8N sk3ic6S6 xrQ/sJu4 R(,(!!,))) ]Ab2 cspn6bzi5.  wm8Nw2S6, 
k]b8a6tbs0JysJu5 Wxi4bsJu5, wxf Xw s/C1ix6goEp4f5 out5f5 sc6S5 
wMQx6bsymJ6 u4OQx6bs4v8i6g6 R!$$,)))_i4 xqio4 nebsQxc6S614.  d]Mi 
whmQlQ5, wxf Xw s/C1ix6goEp4f5 out5f5 scMs6S5 vtmpk5 Ab xrQixChQ/q5 
u4OQx6bsQxc3iq8i4 R!),)%%,)))_u4 sk3icoC/6Lt4 R!(,@(!,))). 
 
vtmt9lQ5 x7m yK9osJu vtmisJu vt]mi5t9lQ5, wxf Xw s/C1ix6goEp4f5 
out5f5 wh]m]ltcMs6S5 SDt15 xg3izi4 Ab "d7j5 xrQ/stbzi4' 
xrQ/sixChQ/zi4 R@(,$)),)))_u4 xrQixChQ2lA NMs5]b6bq8is8q5g6 R!*,()),))) 
cspn6bzk5 g8ztQ/stbst9lA. wxf Xw s/C1ix6goEp4f5 out5f5 whmK5 x]bi 
ur9OQx6bsJ5 gi0JbsQxChQ2lQ5 ]SDt2 cspn6bzk5 R$$,^)*,!$)_j5. 
 

i. wxf Xw s/C1ix6goEp4f5 out5f5 xw?JtcMs6S5 xr5g6X9oxJ5 
]x6rQx6bsJ5 ]Ab xrQixChQ/q8k5 g8ztcd2lQ5 xg6bsif7mE5 xrq8i4 
x7m cspm/sJ5 sk3iq8i4, x7ml R@,%!!,(#% ]W6bsQxc3iCMs6Xz5 SDt2 
cspn6bzi5 xrQixChQ/zi5. 

 

ii. mo[lQ5 wxf Xw s/C1ix6goEp4f5 out5f5 xrQ/stbq8i srs4f5 
x2dtos3iE/q5 x7m xsM5tiE/q5, wxf Xw s/C1ix6goEp4f5 out5f5 
NMs5]bMs6S5 xrl4yQx6yN/3iq8i4 R$,%#*,)))_u4 SDt2 NMs5]b6bzk5. 

 

iii. mo[lQ5 xqiq5 s6hxl2 wisJu x7m x[/6bsiq5b xrq5, wxf Xw 
s/C1ix6goEp4f5 out5f5 NMs5]bMs6S5 SDt2 xrQixChQ/z 
u4OQx6bsQxcEx4nzi4 R^@#,&*%_u4. 

 
d]Mi xw?0JbsJ5 whmQlQ5, wxf Xw s/C1ix6goEp4f5 out5f5 whmMs6S5 SDt2 
NMs5]b6bq5 xrQ/sixChQ2lQ5 ur8i6nso6tbsQxcChQ2lQ5 R#^,(#$,$@)_u4.  ryxi, 
wxf Xw s/C1ix6goEp4f5 out5f5 scMs6S5 vtmp5 xgd2lQ5 xrQ/sixChQ/q8i4 
R!*.( uo/8i4 whmQ/q8i, whmQ/q5 mo4bcMs3mb xrQ/s9ME4gi4 emwix6Lt4 
k]b8a6tEixMs3mb s/C1ix3=1u N1ui6. 
 
vtmt9lQ5, wxf Xw s/C1ix6goEp4f5 out5f5 xgodpMs6S5 ne5tdp2lt4 
k]b8a6tEi3j5 ]rNs/csy}=4nu4 bwm8NwtbsJ8NMs3mb ]lW7u wm3j5 MwnQ/sJu 
yK9osJu, x7m xgodp4v8i6Lt4 N9os4f]m4n5 xr]oym?]QDbsd/sJ5 to0Jbsd2lQ5 
x]bA5 MwnsJ2 ]rNs/tA5 ]x6r4bsli eg8qst5 vtbs?9oxJ8N3ix3mb16.  ]x6r4bsiz 
                                                           
14 wSD9 !$, !((( gi0JbsJ6 wxf Xw s/C1ix6goEp4f5 out5f8i5. 
15 SDt cspn6tq5b out5fq5, gi0Jtz W0Jtc6g6: ]lW8 s/C1ix3=zb cspn6bsizi4 emwi3j5 
k]b8a6tEi3j5 xrQ/sixChQ/sJ5, s2l6 ]m5y @), @))). 
16 MwnsJ6 N7L2-0925 N9os4f]mcExcc6S6 xgw8NstbsQxc6gi4 sfkz: 

wMz B:  mo4b4nk5 wodyE/sZJ4g5 
WoEx6 @. Mwnc6g6  woyymix6S6 ]x6rsmt5tlil N9os4f]mu4 xr]oym?]QDtu4 

sk3ic3li sx8 uo/8]bMu4 GR!,))),))).))H mo[lA ttC6ymiz !&G!H moZ3u 
x7m wMz !@ xgxZ3i.  xr]oym?]QDbsJ6 N9os4f]maJ6 ]x6rsm/six6S6 tr5t3lA 
]rNs/s2 wMz bmwi[]l8]i5 st6tbs4X5 ui{bj5 mo[lA ttC6ymiz !& moZ3u.  
]b8N ttC6ymJ6 kc3=4nzi4 MwnsJ2 k]b8a6bsizi[l ]nMc3ix6S6. 
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k]b8a6tEi3j5 ]rNs/csy}=sN/6g2 wxf Xw s/C1ix6goEp4f5 out5f8k5 ]rNs/i4 
ni?wt5t0JtQc5bC/6Xz5 ]A9 WoExa?9oxt9lA. wxf Xw s/C1ix6goEp4f5 
out5f5 scMs6S5 "]b8N wodysJ6, ]rNs/c6t5t?9ox]C3J1i6, v7Xij5 
]rNs/w/w0Jbslx8q8izi4 bmw8i4 ]rNs/5 srsi5 b9omi4 x3=io1k5 
xrosbsym?]QC/6Xb s4fx6bsi3j5 xg6bsN/6g5 Gx7mlH kNK5 wmoEi3j5 vtmpq5 
GNlNw6y}=sN/6Lt4H ]rNs/5 ni?6bs?9oxiq8i4 x7m ]rNs0/4nsbsNh1iq8i4 
WD6]X9o3ix6Lt4 yKi2t8i."17 wxf Xw s/C1ix6goEp4f5 out5f5 xgodpK5 
wkoEpgc4f5 xuxo4vw5 kNz8i R$% xs8y ]A9u ned2lQ5 x7m is=sbsd2lQ5 
]lW8u5 bm8N g8ztQ/sN/6S6 xrosbsJj5 ]rNs/dtQ/sJj5,18 ]m8Nl 
N9os4f]mE/sJ5 wm3j5 MwnsJj5 W/symJ5 wMos0/sN/6Lt4 ]rNs/dtQ/sJk5, 
x7m x]r5gcC/8qM5 ]rNs/dtQ/sJj5.  mo[lA X3NAbsJ6 W?9oxisN/6gu, wxf Xw 
s/C1ix6goEp4f5 out5f5 NMs5]bMs6S5 v7XiJ5 giyc5bC/3iq8i4 vNbu 
]rNs/dtQ/sJ5 mo[lQ5 R!,!)),)))_i4 ]rNs/csy}=1j5 x3]CAb]m6. 
 
x7ml, rslt4 wkoEpgc4f5 gi0JtQ/q8k5, wxf Xw s/C1ix6goEp4fq5 out5f5 
scMs6S5 wisJ5 ryu x[=x3=sJ5 wMstbsQxc3iq8i4 xrQ/sixChQ/sJu, 
xg6bsixChQ/sJ5 wMs8q9lt4, x7m xqDtcMs8qM5 ]S6 $ wMstbsN/3izi4, 
]m8N x4g6bsym8q5g6, xrQ/sixChQ/sJi5. 
 
wms2 xg6bsiz 
 

g4yCstQ/zi, wxf Xw s/C1ix6goEp4f5 out5f5 xWEMs6S5 vtmpk5 
]x6rsmt5tdp2lt4 x3]CAb]m6 wms2 xg6bsizi4 !.& uo/8 r2]XE4g5 w4y3=4tg5 
xqtQJ5 ]ubw5. wxf Xw s/C1ix6goEp4f5 out5f5 scMs6S5 wMQx6]X9o3izi4 
wms2 xg6bsizi !((%_u xsM5t0Jbs2li iW5b6gi4 nsy0Jti4 x7m scMs6S6 
xsMbs5tx3i6ns4X5 k]b8a6tEc5b6Xbl wm3u4 s/C1ix3=1u WoExc3=1u wm3u4 
ur8i6nu4 xgDbsN/3izi4. 
 
wxf Xw s/C1ix6goEp4f5 out5f5  scMs6S5 vtmpk5 vJysmw8N3lt4 
cspnwN/3iq8i4 wms2 xg6bsizi4 x7m cspnwlt4 xg6bs0Jyzi4 cft4f5 
]x6r4]X9oDmlA k]b8atbs0Jyzi4 x7m xglx6bwom0Jbsizi4 wms2. wxf Xw 
s/C1ix6goEp4f5 out5f5 sc4v8iMs6S5 "xbsy6 wMQxDbsJ6 s/C1ix6goEi3j5 
WoExaJu b[?6bsiz WoExa?9ox0JysJ5 G!(*^_!(*&H...Gwv]JbsJm2liH 
xf2oc6ggw8N3]k8q5g6 ryxi5bs6 xsMbs0JyE/zi wms2 ]x6rsmiE/zi 
xg6bsJu WoExcDysJi s/C1ix6goEi3j5 .  wms2 k]b8a6tbsiz 
s/C1ix6goE}=1u x7m ng6bsizk5 WoExaJ6 xg6bsK6 xg6bst9lQ5 
WoExcDysJ5 WoE0Jtq5.  wms2 xf2oc8q5g2 xg6bsiz ur8i6nstbst9lA 
g]C3=sNhw8N3ix6S6 ur8i6nst5tcbsc5b3m5 xg6bsizi4 wms2 
nl7m6n6bs0JysQxc6g2 wo3ifc3=1u x4bfc3=1u.  ]b8N vJysmw8N6gu4 WoExaK6 
x7m vJysmw8N3ix6S6 WoE0JysJ5 xsMbsiq5 wq3Cic6tbsq8No6t9lQ5 
vJysmw8N6gu4 @)))_u."19

 

                                                                                                                                                                                           
WoEx6 #. k]b8a6tEi3j5 ]rNs/csy}=4n6 ]x6r4bsJ8N6S6 ]b8N MsnsJ6 xg6bst9lA.  

Mwnc6g6 xgo6t5tix6S6 mo4b4nq8i4 ]rNs/csy}=s2 xqDtzb mo[li 
xqDbsymJu4 vtmpi5. 

17 ttC6bsJ6 s2lc6g5 wSD9 !@, @)))_u4, " W0JtQlA: k]b8a6tEi3j5 WoExaix3iCw0JbsJ6 
]nb4nsoDbsJ6" Ws9 bil4, s/C1ix3=1u xzJ6]v6, ]lW8 s/C1ix3=zi. 
18 ]m5y @^, @))) gi0JbsJ5 wxf Xw s/C1ix6goEp4f5 out5f8i5, m4WZz !! !$_at9lQ5: vtmJi, 
wxf Xw s/C1ix6goEp4f5 out5f5 scMs6S5 scsysJ5 WoExaoxi1iq8i4 wkoEpgc4f5 
vtmctQ/sc5b6Lt4 W0JtQlA xr]oym?]QDbsJ6 N9os4f]m4n6 kNj5 xg6gx6bsJj5 v7Xii5. 
19 si4]v6bsJ6 ]Nnsb @ 
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cEb8axtA5 ttC6bs?9oxJ5 WoExaJ5 cspn6bsJ5 
 

scsyElA ]m8N cEb8axtA5 ttC6bs?9oxJ5 WoExaJ5 cspn6bsJ5, wxf Xw 
s/C1ix6goEp4f5 out5f5 xWEMs6S5 vtmpi4 ]W6ydp2lt4 mo4bsd/sJi4 
]cspnwi3j5FWoExc3i3j5 xgxZ6tA5 to0Jbsym8q5gi4 d3=1j5 f=/sJi5 
wMQ/sJi4 ]x6rsmi/sQxc3iC6bsJi, x7m r[oQ/q5 ]x6rQx6bsd/s2lt4. 
 
tusJ5 xuh5 vtmpi4 xWEMs6S5 ]x6rQx6ydp2lt4 cEb8axtA5 ttC6bs?9oxJ5 
WoExaJ5 cspn6bsJi: 
 

i. cspnwi6 ck6 ie4nc6tQQx4nq8i4 f=/s?9oxJ2 x2dtzi f=y}=sJu5 
d3=1i5 by3u5 f=yt9lQ5 cEb8axtA5 ttC6bs?9oxJ5 WoExaJ5 
cspn6bsJ5 WoExc3=zi5 (@%_!$; 

ii. k]b6 cEb8axtA5 ttC6bs?9oxJ5 WoExaJ5 cspn6bsJk5 WoExc3=4 
]x6r4bsJ6 wm3u4 f=y}=s?9oxJu5 by3Jxu5; 

iii. ]x8ix3N6gcEx4nzi4 cspn6bsJ6 cspnwJmlt4 f=/s?9oxJi4 
wo3ifc3=1i5 x4bfc3=1u5 wisJu5; 

iv. cspnwi6 s6hxl1u s6y6tDtu4 cEb8axtA5 ttC6bs?9oxJ5 WoExaJ5 
cspn6bsJu WoExc3=1u (@%_!$; 

v. cspnw4v8i3i6 vtymJi4 ]v5ux7u4, ]sb3N6gc6gi4, ytiq8i4 x7m x]jixq8i5 
cEb8axtA5 ttC6bs?9oxJ5 WoExaJ5 cspn6bsJu WoExc3=1u (@%_!), 
!@, @), @!, @@, @$ x7ml @%; 

vi. xgo6tbs4v8i3iz  cEb8axtA5 ttC6bs?9oxJ5 WoExaJ5 cspn6bsJk5 
WoExc3=4 (@%_!%; x7ml 

vii. ICP-MS20 @$_aJk5 vtms6gk5 n=1k5 cEb8axtA5 ttC6bs?9oxJ5 
WoExaJ5 cspn6bsJk5 WoExc3=1u (@%_!) x7m !%. 

 
]b4fkz xgo6tbsJk5, wxf Xw s/C1ix6goEp4f5 out5f5 rsK5 wm8N: 
 

i. ie4nc6tQQx4nq8k5 cktQ: wxf Xw s/C1ix6goEp4f5 out5f5 scMs6S5 
ttC6bq8i si4]v6bq8i x7m vtmJi ie4nk5 xgw8NsJ5 vtbsymMs3iq8i4 
yKxi x7m xgw8NstbsJ8N3iq8i4 vtmpk5.  yK9osJ5 NlNw6bsJ5 
NlNw6yMs6S5 ur5gu4 KC{KE{c3izi4 Gxf9oE/sJi4 sk3iE/c3izi4H 
x7m d[?y8q5gu4 Nwg5/8c6Li x]juxc6Li x4bfc3=sJ5 wo3ifc3=zi5 
n3?s?9oxJi5. wxf Xw s/C1ix6goEp4f5 out5f5 scMsEK5 
KC{KE{c3isJ5 cspn6bsMs6ym8q5bEx4nq8i4 d3=1u5 f=/s?9oxJi5, 
f=/s?9oxJ6 n3?s1m5 csyDJ1isJ4f5 by3JxjxMs8q8izi, x7ml bm8N 
wv]JtcC/6S6 WsJu4 n3?s?9oxisJu4 d3=1k5. 

 

wxf Xw s/C1ix6goEp4f5 out5f5 xWEMs6S5 ck6 W7mEstQQx4nzi4 
ie4nc6g5 cspn6bsiE/q5b s/C1ix3=1u5 @))_i4 wkc6gi5 sz]bk5 
!)),))) g4gw5 sq3Cc5b6t9lQ5 bmsN wisJ4f5 x7m ie4b4v8i3i4 
wMos0pN/Ex4nq8i4 scMs6S5 wm3k5 by3Jxu d3=1i5 n3?sJi5 
W8q8i6nslt4. 

 

ii. k]b6 cEb8axtA5 ttC6bs?9oxJ5 WoExaJ5 cspn6bsJk5 WoExc3=4: wxf 
Xw s/C1ix6goEp4f5 out5f5 scMs6S5 cspn6bs}=gc6 bwmsiC6LA wm3u 
sdxi ]lW8 xg6bsJ6 d3=1i5 f=/s?9oxJ5 cspn6bst9lQ5, x7ml wxf Xw 
s/C1ix6goEp4f5 out5f5 scMs6S5 W}=4nc5tx8qt9lQ5 vt5tN/3i3u4 
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s4fwzt9lA wm6 x7m ur8i6nst9lA wms2 n4fbsiz, ur8i6nw5 ie4nw5 
iEsQ/six6S5 x7m wm6 xqiz whmQlA, NlNC/6S6 cspnwN/Ex4n6 
trc5b6bzk5 by3Jxj5. 

 
iii. ]x8ix3N6gcEx4nzi4 cspn6bsJ6: wxf Xw s/C1ix6goEp4f5 out5f5 

vtmpk5 scMs6S5 v7XisJ5 WoExcw8Nc5b3iq8i4 ]x6rsmt5]t8N6Lt4 
]smJi[l cspnwq8N6Lt4 bwmzi5 f=/sc5bo6t9lA wo3ifc6gi5 
x4bfc3=1i5 x4b]f6bsJ6 !(*%_u.  x7ml, wxf Xw s/C1ix6goEp4f5 out5f5 
scMs6S5 gnZ4nw5 ck6 wms2 ]x6rsmtQiz bf4nst5tiq8i4 xqJu4 
xyx8a6gc8q8izi4 f=/sc5b6gu5 x7m xqDtcMs8qM5 ]smJw5 
cspn6bsQxc3iq8i4 vJyQx6tbst9lA Wxi4bst9lAl f=/sJ6. 

 

iv. s6hxl4 s6y6tDt9l: wxf Xw s/C1ix6goEp4f5 out5f5 scMs6S5 n=4ni4 
WoExc3=sJ6 Wxi4bst9lA, WoE0JysJ6 wm3u4 s/C1ix3=1u5 xg6bsifi5 
x4bfc3=1j5 wo3ifk5 cspn6bsN/3izi4 f=/sc5b6g6, 
ur8i6nso6t5tN/6S5 xqiE/zi4 f=/sJi4 x4b]f6bsJi4, x7ml 
s6hxlw5Fs6y6tDt5 miCs2 wlxk5 f=q8i6nsN/6Lt4 d3=1i by3i 
x4bfc3=1i. 

 

v. cspnw4v8i3i6 cEb8axtA5 ttC6bs?9oxJ5 WoExaJ5 cspn6bsJk5 
WoExc3=1u: wxf Xw s/C1ix6goEp4f5 out5f5 scMs6S5 bmw8i4 
NlNw6y0JbsJ5 ciQ/z]i8N/3iq8i4 r[oQ/stbsJ5 csp/sN/6g5 s}?]l8]i5 
d[?y8qlx6t9lQ5 cspn6bs5txD8NC/8qM5. wxf Xw s/C1ix6goEp4f5 
out5f5 scMs6S5 ]sb3N3isJ5 x7m ytisJ5 wm3u xf2oc8q5g]uZJ8q8iq8i4 
x7ml wm3u4 xqJu4 f=yt9lQ5 wo3ifc3=1i5 x4bc3]i5 ]b4fiz 
xyx8a6t5tc5b6S5 xf2oco6t5t2lt4 hNsJ8]i6t5t2lt4 yx7m4t5t2lt4. 

 

vi. xgo6tbs4v8i3iz  cEb8axtA5 ttC6bs?9oxJ5 WoExaJ5 cspn6bsJk5 
WoExc3=4 (@%_!%; wxf Xw s/C1ix6goEp4f5 out5f5 vtmpk5 scMs6S5 
cspnwc5bMs6t9lQ5 yKixi wm6 k4t6bs?9oxt9lA wm6h1u5 !_u5 
wm6h1j5 @_j5 WoExaMs6S6 cspnwJm2lt4 ck6 n3?sJ6 
xf2oc6tQQx4nzi4 xf9ozl nl7n6n6bst9lA ne5tc5b6S6 xyq8i4.  
WoExcc5b6S5 ]x6rsm5tx6g4f5 cspn6bsJi WoExa2li wxf Xw 
s/C1ix6goEp4f5 out5f8i5 nl7n6n6bsJ6 xf2osJ6 wo/s5txd2lA wm6h4 
@_j5.  cspnwt9lQ5 ]sb3N3iE/q8i4 pH_Q/zi4 ]N7mZ/8qM6 ]s4]gbsNh4X5 
wM/siz mo[lA n3?s?9oxJ2 x7j5 h2lo5 x7m bmszux6 xs4ym8qt9lA 
cspn6bsJ4n6 W/st9lA W/sc5b3m5.  wxf Xw s/C1ix6goEp4f5 out5f5 
vtmpk5 scMs6S5 vJysmw8N6gu4 cspnwt9lQ5 WoExcdpi6nsiC6Lt4, 
cspn6bsc5b6g5 W/sc5bC/6Lt4 k4t6bst9lA ryxi wm6h4 @_j5, x7m 
whmMs6S5 WoE0JysJ6 wo3ifc3=1u x4bfc3=1u xsMbsi3j5 
wh]m]lbsizi4 xgxZoEi3j5 g]Cz8q8i6ns2li. 

 

vii. ICP-MS20 @$_aJk5 vtms6gk5 n=1k5  
wxf Xw s/C1ix6goEp4f5 out5f5 xqDtcMs8qM521 xgod/sJu4 
WoExcd/sJu4 ICP-MS 24 _i4 n=4nc6gi cEb8axtA5 ttC6bs?9oxJ5 
WoExaJ5 cspn6bsJk5 WoExc3=1u !%_u wms2 k4t6bsiz wm6h4 !_u5 
@_j5 WoExc3=s2 wlxi WoExaJj5 xsM5t0JysJj5 bmw8k5 x4gxic3m5 
wo3ifc3=sJ5 wic3=zb xsMbsizk5. 

 

                                                           
21 si4]v6bsJ6 ]Nnsb @ 
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xW6h6bsMs6t9lQ5 wxf Xw s/C1ix6goEp4f5 out5f8i5 x?usboEp4f5 
vNbu xqDtcMs6S5 xsMbsJ5 wo3ifc3=1u x4bfi wlxi WoExaJj5 
s/C1ix3=1u nl7mEx6t5t0JysJj5 wMQ/sizi4,22 x7m cspQxExc8qM5 
gnZ4ni4 r[oQ/sJ5 mo4bs5txc5bgx6Xb ra9o6]Xu4 f=/sJu5 wo3ifc3=1u5 
x4bfc3=1u5. 

 
xgxZc6g5 f=y0JysJ5 r[oq5 
 

rs2lt4 x?lusboEp4f5 xgod/q8k5 xgxZ6tA5 f=y0JysJ5 d3=1k5 n3?sJk5 x7m 
n3?sJi5 wo3ifc3=1u5 xf2o]Eo6tbsixMs6S6, wxf Xw s/C1ix6goEp4f5 
out5f5 scMs6S5 vtmJi s/C1ix3=4 mo4bcc5b3izi4 r[ostbsd/sJi Mwnu. 
wxf Xw s/C1ix6goEp4f5 out5f5 scMs6S5 v7Xis2 d[?y8q5gu4 
r[oc6t5tJ8N3iz W0Jtc3izi4 ]x6r4]X9o6ymJu4 xsM5t0JysJu4 x4bfc3=1u. 
 
wxf Xw s/C1ix6goEp4f5 out5f5 g4yCstcMs6S5 gryQx6tbsJm2lt4 
s?lusboEp4f8i5 vNbu5 mo4b4nsd/sJ5 mo4b4nsZJ4gi WoExc3=[Jxu 
wodystbsc5b3m]zb x7m s/C1ix3=4 hx4bs0JtcC/Ex4nzi4 ]x6rsm5tx6gu4 
WoExc3izi4 xsM5tt9lA x4bfc3=sJi4. wxf Xw s/C1ix6goEp4f5 out5f5 
scMs6S5 xf2o]E4tbsiq5 r[oQ/sJ5 "whm4n6ysDbs5tx3izi4" ryxi 
xw?0JtcMs6S5 W0Jtc5txq8iq8i4 x5t4yo6t4tNh4t9lQ5 xens2 xqizi4 
wo3ifc3=1u s}?]l8]i5 ur8i6nso6t5tNh4t9lQ5 S4b]M6g5 xqiq8i4 d3=1u 
f=/sJi, ]s4]gtQlA. wxf Xw s/C1ix6goEp4f5 out5f5 scMs6S5 S4b]M6g4 
xqiq5 xqi6nsoc5b6lt4 ur8i6nsoc5bC/3iq8i4 mo[lt4 ]x6rsmiE/q8i4 
d=1k5 f=y}=sJ5 x7m bwv]i5ggcw5 ]smJxDy5 wodyq5 mo[lQ5 G]h3l ]bWix, 
k?s/6 gaJ6g6H.  s]ciAtc6Lt4 wxf Xw s/C1ix6goEp4f5 out5f5 scM6S5 
mo4b4nw5 x0p]Qo6tbs0Jt4nq5 Wbc8q8iC6LQ5 m3D1k5 n3?s2lt4 f=/sc5b6]gk5. 
 
]sb3N6gc3iz s/c5 f=/sJi 
 

NlNw6yt9lQ5 ]sb3N6gc6gi x4b]f6bsJi s/ci, wxf Xw s/C1ix6goEp4f5 
out5f5 scMs6S5 ur5g7mExl1u4 s/c5 x4b]f6bsJ5 miCs2 ]czkx6bsc5biCw2lt4 
yKi4nu xg6bsix6gi4 ryxi xqDtcMs6S5  cspnwi6 x4bfi4 wQbsymJu4 
Wxi4bsc5bC/3iq8i4 xqJi WoExaJi. 
 
emwi3j5 k]b8a6tEi3j9l 
 

i.  nsy0JysJ5 cspn6bsiz: W0JtQlA s/ci4 yt]Mc6g5 nsy0Jbsiq5 
wo3ifi4 x4bfi4, wxf Xw s/C1ix6goEp4f5 out5f5 scMs6S5 ur5g5 
wQbsc5b3iq8i4 ]S6 @_u, nsy0Jbs8q9Lt4 x4b]f6bs2lt4. wxf Xw 
s/C1ix6goEp4f5 out5f5 wcMs6S5 X3N4ymiq8i4 xg3ix6Lt4 ezsZ3i4 
nsy0Jtc3lt4 ra9o6]Xu4 s/ci yt]MaJ5 s/C1ix6bsoClx6Xb]l8]i5 
s/C1ix6bs8qt9lQ]l8]i5. wxf Xw s/C1ix6goEp4f5 out5f5 scMs6S5 
s/ci yt]MaJ5 xg6bsix6Xb wMQxDbslt4 nsy0Jbscbslt4, b8N 
cspn6bsN/3izi4 s4fx6bsJu xg6bsMs8q8izi. 

 

ii. ra9o6]Xu4 emwi3j5 k]b8a6tEi3j5 X3NAbsJ6: wxf Xw s/C1ix6goEp4f5 
out5f5 xqctcMs6S5 vNbu x?lusboEp4f8i4Fwm3usboEp4f8i4 x7ml 
wkoEpgc4f8i5 ra9o6]X6 emwi3j5 k]b8a6tEi3j5 X3NAbsJ6 
nebsQxc3izi4 s4fx6bsMs8q8izi x7m scMs6Lt4 cspn6bsJ6 
cspn6bscbsN/3izi4 wMstbsli b[Kz X3NAbsJj5. 

                                                           
22 vtm0Jt=]i5 si4]v6bsiq8i5 m4WZ6 #@. 
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iii. cspnw0JysJ6: W0JtQlA x4bfc3=sJ5 h2]lbz kNoEi3j5 cspn6bst9lA, 
wxf Xw s/C1ix6goEp4f5 out5f5 scMs6S5 i[oN3izk5 ]sN3izk5 
cspnw0JtsJ5 wm6h4 @_u xsMbsMs6ymJ8]i3izi4 srsi4 xuhi4. wxf Xw 
s/C1ix6goEp4f5 out5f5 scMs6S5 k]b8a6tEJmiC6Lt4 i[oN3izk5 
]sN3izk5 cspnDysJi4. 

 

iv. i[oN3izk5 ]sN3izk5 cspnDysJ5: wxf Xw s/C1ix6goEp4f5 out5f5 
scMs6S5 xqctc3iC6Lt4 wkoEpgc4f8i4 k]bai6nw5 cspnDt4n5 
wo/sQxc3iq8i4 cspnw0Jbsix3lt4 ck6 ]sN6tQQx4nq8i4 
i[oN6tQQx4nq8i4 h2]lbsJ5 g8z=sJ9l; ryxi, wxf Xw s/C1ix6goEp4f5 
out5f5 whm4n6ysDtc6S5 ]b2huz xsM5ti3j5 g]Czizi4 x7m 
rs/sQxc3izi4 X3NAbso6X5 k]b8a6tDi3j5 emwi3j5 WoEx4nz5b 
X3NAtQ/z. wxf Xw s/C1ix6goEp4f5 out5f5 scs0pMs6S5 vtmpi4 
v7XisJ5 cspnwc5b3iq8i4 ]sN3izi4 i[oN3izi4 cspnw0JtsJi4 G]h3l 
wic3=sJu x4b]fE}=sJu !_$ x7m wic3=sJu x4b]fE}=sJu !_%H WNhxDy3u 
xbsy3u m3Dw6b6Lt4 s}?l8]i5 WNhxDy3u4 xbs]y6Lt4 gnZ4ni4 
]sN6y?9oxt9lA i[oN6t9lAl yM cspJm2lt4, x7ml xqctcMs8qM5 
wkoEpgc4f8i4 beb]m5 cspnwQxc3iCwJi4. 

 

v. wo3ifw5 x4b]f6bsiq5 xsM5t0JysJ5: bmw8i4 vNbs2 x?lusboEp4fq5 x7m 
wkoEpgc4f5 g4yCstcMs6S5 gn4v8iDm2lt4 wo3ifk5 x4b]f}=s?4g5 
r[oq8i4. wxf Xw s/C1ix6goEp4f5 out5f5 whmK5 gnZ4n6 xsM5t0JysJj5 
g]CzQx4nzi4 WoExat9lA wo3ifk5 x4bfc3=4 wiQ/z.23

 

wxf Xw s/C1ix6goEp4f5 out5f5 xqctcMs6S5 wkoEpgc4f5 
xgod/q8i4 x4bfw5 cspn6bsJ5 WoExaQc3iq8i4 
s4fx6bsizkgw8Ns8q5g6 ryxi5bs6 csp/sQxDbslt4 wo3ifw5 
x4bfc3=sJ5 wiq5 csp/sQx3lt4 wm6 ]x6rsmiz ckwozQx4nzi4 
]x6rsm/sQx4nzi4. 

 
 
 
 
 

B. vNbs2 x?lusboEp4fq5 x7m wm3usboEp4f5 
 
x0p]q8q5gk5 g]CzJ6 
 

vNbs2 x?lusboEp4fq5Fwm3usboEp4f5 vg0p2lt4 si4]v6bu8i4 giyMs6S5 kNK5 
wmoEp4f5 vtmpq8k5 ]m5y !&, @)))_u.  yK9o3u gi/q8i si4]vbq8i vNbs2 
x?lusboEp4fq5Fwm3usboEp4f5 scsycMs6S5 wh]m]ltQ/q8i xgod/q8i[l 
W0Jtc6gi4: wms2 xg6bsizi4 xqizi4, k]b8a6tbsizi4 cEb8axtA5 
ttC6bs?9oxJ5 WoExaJ5 cspn6bsJ5, xbsy3u4 wodyco6tbsiq5 r[oQ/q5 
f=J5 n3?stbs?9oxJi5, ]sb3N6gc6g5 s/c5 n3?siq5, miC3u ]x8ix3N6gco6g5, 
k]b8aEx6bsiz em4bsJ5 k]b8a6tbsJ9l X3NAtz5b, x4bfi5 ]x8ix3N6yJ5 
xqiq5 x7m ]x6rsmiq5, Nw[oQx3lA !((@_u x4bfw5 f=/sJ5 cspn6bsiq5b 
gnZ4nq5, Mwns2 y=giz, x7m xr]oym?]QDbsJ6 N9os4f]maJ6. 
 

                                                           
23 si4]v6bsJ6 ]Nnsb @, m4WZ6 !$ cspn6bsJ5 bmw8i ]S6 # x7m % Wxi4bsMs6S5 cspn6bs2lt[l 
!(((_u wxf Xw s/C1ix6goEp4f5 out5fq8i5. 

 14



wms2 xg6bsiz 
 

vNbs2 x?lusboEp4fq5Fwm3usboEp4f5 xgodpMs6S5 wms2 xg6bs0Jyz ]m8N 
hdy6bsd8q9LA, x7ml wxf Xw s/C1ix6goEp4f5 out5f5 vJysmw8N3lt4 
ur8i6nst5tNhd2lQ5 wms2 xg6bsizi4 ]x6r4]X9o6t5t0Jbsix6gu4 
xglx6bwomi3j5 x7m k]b8a6tEi3j5 WoExa0JysJi4. 
 
cEb8axtA5 ttC6bs?9oxJ5 WoExaJ5 cspn6bsJ5 
 

vNbs2 x?lusboEp4fq5Fwm3usboEp4f5 xgodpMs6S5 ]x6rQx6ydp2lt4 
cEb8axtA5 ttC6bs?9oxJ5 WoExaJk5 cspn6bsJk5 x7mlFs}?]l8]i5 
xgxZosdpMs6S5 wm8N r[oc6t5tdp2lt4: 
 

i. ie4nc6tQQx4nq8k5 cktQ: vNbs2 x?lusboEp4fq5Fwm3usboEp4f5 
xgodpMs6S5 wMQx6ydp2lt4 SC{SE{u4, Nwg/8u4 x7m x]jixu4 d3=1i 
f=/sc5b6gi, x7m x]jixco6t5t4v8idp2lt4 wo3ifi x4bfc3=1i 
wiQ/q8i, WNhxDyb]m6 cspn6bsc5b3ix6Li. 

 

vNbu x?lusboEp4f5 wvJ6gwMs6S5 wxf Xw s/C1ix6goEp4f5 out5f5 
scsyE/q8i4 scctcc5b3lt4 wm3usboEp4f8i4 cspn6Xb ]N7mZ/Ex4nzi4.  
x?lusboEp4f5 vNbu scMs6S5 xgw8Nst5tJ8N3iC6Lt4 cspnwi3j5 
wvJExDy3i4 cspnwt9lQ5 ie4ni4 x7m WJuAh1iCMs6S5 vg0plt4 
WoExc3lt4 cspnwN/6Xb wm3u f=y}=sc5b6gu bys/u s4fwz8N6t9lA 
xs1N6t9lA yMu. 

 

ii. k]b6 cEb8axtA5 ttC6bs?9oxJ5 WoExaJ5 cspn6bsJk5 WoExc3=4: 
x?lusboEp4f5 xgodpMs6S5 ]x6r4ydp2lt4 wMQx6ylt4 k]b6 cEb8axtA5 
ttC6bs?9oxJ5 WoExaJ5 cspn6bsJk5 WoExc3=sN/6gu4 wm3u by3Jxu 
f=y}=sc5b6gu cspnwix3lt4 ie4nw5 ck6 ]x6rsmtQiq8i4 by3jxc5b6g5, 
bebm6 yfc8qt9lA cspn6bsc5bC/6Li. 

 

xWE/st9lQ5 wxf Xw s/C1ix6goEp4f5 out5f8i5, x?lusboEp4f5 vNbu 
rsMs6S5 k]baJ6 cEb8axtA5 ttC6bs?9oxJ5 WoExaJk5 cspn6bs}=sJ6 
n3?s?9ox}=sJ]uQxc3izi5 d3=1i f=/s}=sJi by3i, x7m wo/s4v8i3iz 
cspnw}=gcsJ6 ciQ/zi ]N7mZ/iCMs6Xz. 

 
iii. ]x8ix3N6gcEx4nzi4 cspn6bsJ6: x?lusboEp4f5 vNbu xgodpMs6S5 

]x8ix3N6gcEx4nzi4 cspnwdp2lt4 f=/s?9oxJi5 wo3ifc3=1i5 
WQx3izi5 x7m whoizi wmw/6bsJ2 cspQx3ix3lt4 ck6 
w4WQ/cEx4nq8i4 wclw5, xg3lt4 CwS gCs5i4 x7m Daphnia magna 
cspn6bs0Jyq8i4 ]smJxDy5. 

 

x?lusboEp4f5 vNbu giMs6bz5 ttc6 wSD9 !$, @)))_u sc6ymK6 vNbu 
x?usboEp4f5 wvJExC/iq8i4 wxf Xw s/C1ix6goEp4f5 out5f8i4 
xgw8Nst5tlt4 cspn6bsc5bMs6gi4 ]smJxDy3i4Fwq3Cic5tx6gi4 
n3?sisJu cspn6bsc5bMs6gi4. 

 

iv. s6hxl4 s6y6tDt9l: x?lusboEp4f5 vNbuFwm3usboEp4f9l xgodpMs6S5 
wMQx6ydp2lt4 s6hxl1k5 s6y6tDtk9l xgxZosdp2lt4, x7ml 
cEb8axtA5 ttC6bs?9oxJ5 WoExaJ5 cspn6bsJk5 WoExac5bC/6g5 
WNhxDyl4]bu WoExc3=1u (@%_!$_u f=/sN/3iq5 s6y6tD]t5 s6hxlw9l 
s/C1ix3=1u5 wm3u5, x7ml s6y6tDti5 b1]m3=1i. 
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v. cspnw4v8i3i6 cEb8axtA5 ttC6bs?9oxJ5 WoExaJ5 cspn6bsJk5 
WoExc3=1u: x?lusboEp4f5 vNbuFwm3usboEp4f9l xgodpMs6S5 
wMQx6ydp2lt4 x]jixu4 cEb8axtA5 ttC6bs?9oxJ5 WoExaJ5 
cspn6bsJk5 WoExac3=1u (@%_!) Gra9o6]Xu4 f=/sJ6 wo3ifc3=sJ5 
x4bfw5 wic3=ziH WNhxDy3u cspn6bs0JysN/6g6 x]bA5 cEb8axtA5 
ttC6bs?9oxJ5 WoExaJ5 cspn6bsJk5 WoExcDyz5b. 

 
 
xf2oE4g5 xgZoE0Jy3j5 xbsy3jx6bsiq5 
 
x?lusboEp4f5 vNbuFwm3usboEo4f9l cspMs6S5 s/C1ix3=1u n3?sJ5 
m3DwozJk5 wm6h4f5 n3?siq8i424, x7m xgodp2lt4 Mwnw5 r[oc6t5td2lQ5 
bmw8i xf9o]E4gi x7ml ]x6rQx6yd22lQ5 r[ozk5 ur]Mj5 W/Exc6t9lQ5. 
 
 
s/ci4 ]sb3N6gcc5b6t9lA f=/s?9oxJi 
 

X3NAtc6t9lQ5 x?lusboEp4f5 vNbuFwm3usboEp4f9l xgodpMs6S5 wxf Xw 
s/C1ix6goEp4f5 out5f5 gnZ4ni4 vt5tQxc6tbsd2lQ5 s2luj5 trymJi4 s/c5 
]sb3N6gc3iq8i x4bfi wo3ifc3=1u, n=4ni x7m s/ci x4b]f6bsJi, 
NlNwDm2lQ5 bmw8i4 wisJ5 x4bfQ/sJi wiQ/sJ5 ]sb3N6gcC/6g5, 
X3NAtc3ix3lt4 nN/s0Jy4ni4 s/ci4 x7m x4bfw5 ]sb3N6gcd8q9LQ5. 
x?lusboEp4f5 vNbuFwm3usboEp4f9l xWEMs6S5 wxf Xw s/C1ix6goEp4f5 
out5f8i4 bf4nst5tdplt4 gxXw5 ysC6tg5 bs5gc6g5 x]gtc5tx3iq8i4 
dxat5ti3u4 x7m ]sb3N6gu4 bmszux6 ]W6y6bsom0JbsJ8N3iq8i4 x4bfi5 
wo3ifi5, x7m cspnwdpMs6S5 s/ci4 yt]Mi5 WoExaifi5 x4b]f6bsJi4 
wo3ifc3=1i x4bfc3=sJ2 wizi xg6bs}=sJu nsy0Jbs2li. 
 
 
emwi6 k]b8a6tEi3l 
 
x?lusboEp4f5 vNbuFwm3usboEp4f9l xgodpMs6S5 emwi6 k]b8a6tEi3l 
X3NAtz si4]v6ymJ6 gi0Jbsd2lA xqDbslil !((^_u k]b8a6tbsMs6g5 be5 !@ 
ra9osJi x7m k]b8aEx6bsli bf4nst5tix3m5 xyx8a6gi4 xsMbsJi4 
WoE0Jy3i4 x7m x?lusboEp4f5 vNbu scMs6S5 ]s4]gbsJ5 ]m5yu !((*_u 
xgw8NstbsJu. 
 
wo3ifw5 x4bfc3=q5b h2]lbq8i4 cspmp5 cspnwiq5: x?lusboEp4f5 
vNbuFwm3usboEp4f9l scMs6S5 !(((_u kNj5 cspnwpsJ6 scMs3izi4 
]sN3izi4 i[oN3izi4 cspnDbsJ4n5 Wbc8q8iq8i4 x7m xgodpMs6S5 h2]lb6 
!A_u x7m @_u NlNw6y0Jbsd2lQ5 xs4X9oxJi4 h2]lbs2 g8z=q8i4. 
 
wo3ifw5 wm6hw5 r[oQJ8N6bq5: x?lusboEp4f5 vNbuFwm3usboEp4f9l 
xgodpMs6S5 wxf Xw s/C1ix6goEp4f5 out5f5 xgw8Nst5td2lQ5 
]x6rQxDyE/si4 WoE0JysJi4 xg6bsix6gi4 wMQx6y0Jbsli r[oQ/zk5 ]m8N 
srs5 %.! sz]bk5 xgw8NstbsJ5 wlocD8N3izb r[o4nq5. x?lusboEp4f5 
vNbuFwm3usboEp4f9l wvJ6gwMsEK5 iDx6bsd[2lt4 xg6bwom0Jbsix6gi4 wx8 

                                                           
24 x4bfc3=sJ5 wo3ifi4 n4fbsJ5 f=/sJ5 n4fwc5b6S5 nl7mEx6bsymJu4 x4bfu4 y2 fE4j5 x7ml n8 
Xwj5 by3Jxu, x7m d3=1u5 f=/sJ5, n4fbsJ5 d3=1u5 nl7mEx6bsymJ5 s/C1ix3=1u9l wm3u5 
n3?sJj5 f=c5b6S5 xtc8q5gj5 wmzk5 by3Jxj5. 
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o4u4 bm8N WoExaiE/z w4WQ/sJ6 xJ3N8q]M4f5 ur5]gt8Nh[lA xJ3N8q]M4f5 
wo3ifi x4bfc3=1i.  x?lusboEp4f5Fwm3usboEp4f5 xWEMs6S5 
cspn6bsdp2lt4 WoExa0JysJ5 NlNw6bsdlQ5 ]m8NsJ4f5, Wlx6gu4 ]S6 #_j5 
x7m %_j5, srsaix6gu ra9o3u yfc3N8q5gu. 
 
vtbsiq5 !((@_u f=JcMs6t9lA gnZ4nw5: x?lusboEp4f5Fwm3usboEp4f5 
g4yCstcMs6S5 Nw5gu4 gr]bdp2lt4 vtbsifi4 f=J=i3u4 !((@_u wo3ifc3=1u5 
x4bfi5, x7ml wxf Xw s/C1ix6goEp4f5 out5f5 xqDtcMs6S5 vtmJi 
g4yCsbsJu. 
 
Mwns2 y=giz 
 
x?lusboEp4f5Fwm3usboEp4f5 xgodpMs6S5 Mwns2 y=giz srsk5 b9omsd2lA 
cspn6bsQxc6g5 G]h3l x4bfw5 wo3ifc3=q5 wodyq9lH NlNw6bsJ8N3mb 
x7mlFs}?]l8]i5 WoExaJ8N3ix3mb s4fx6bs8q8izi MwncDysJ6. 
 
xr]oym?]QDbsJ6 N9os4f]m6 
 
x?lusboEp4f5Fwm3usboEp4f5 xgodpMs6S5 xr]oym?]QDbsJ6 N9os4f]m6 
g4yCsbsJ6 vtmpi5 NojQ/sd2lA k]b8a6tbsJ2 xr7mExk5 wm3j5 x4g6bsJj5 
x4gxic3li em4bsi3j5 k]b8a6t6bsi3j9l wisJu4, mo[lQ5 
x?lusboEp4f5Fwm3usboEp4f5 whmQ/q5 xrcC/Ex4nq8i4 xf8izi R!@.^ x7m 
R@!.! uo/8i4.  x7ml, x?lusboEp4f5Fwm3usboEp4f5 xgodpK5 x3]CAb]m6 
cspn6bsJu, x7m wv]Jyx4n5 s}?]l8]i5 st6tbsJ5 ]rNs/5 gi0Jbsd2lQ5 
k]b8a6t]E8N3i3j5 Wxi4bsymJk5. 
 
x?lusboEp4f5 yK9o3u4 scsyE/z525 wvJ6gwMs6S5 k]b8a6tEi3j5 
]rNs/csy}=4nu4 x7m xqDtc6Lt4 wxf Xw s/C1ix6goEp4f5 out5f8i4 
m3DwoztbsQxc8q8iq8i4 xr]oym?]QDbsJ5 N9os4f]m5 kNj5 wm3j9l. 
 
 

C. wkoEpgc4f5 
 
x0p]Q8q5gk5 g]CzJ6
wkoEpgc4f5 xgodpK5 vtmp5 k]b8a6yd2lQ5  MwnsJu4 srsk5 b9omk5 ryxi 
xqctcMs6S5 srsk5 *_k5 k]b8a6tE]M3iq8i4 MwnsJu4, MwnsJ6 
wlocExc6S6 giydpi3u4 ra9o6]Xu4 k]b8a6gEi3j5 emwi3j5 X3NAtu4 srs5 
Wzh5 s4fx6bs8q8izi s/C1ix3=4.26

 
wkoEpgc4f5 xgodpMs6S5 MwnsJ6 bf4nst5td2lA ]m8N WoExc3=[Jxu MwnsJ2 
wodyq8i4 x7m grq8i4 x]bi mo4b4ni4 wMstbsix6gi k]bu Mwnu:  
]sb3N6gc6g5Fs/c5 n3?siq5, f=Jclx6X5 f=}=sJ4n6, kNoEi3j5 cspmp 
wx8/ix, x7m k]b8a6t]E8N3i6.27

 

                                                           
25 ttC6bsJ6 wSD9 !$, @))) ]x8 =sn8u5 
26 X3NAbsJ6 wMstbsQxc6S6 GwolA m4WZz ( wkoEpgc4f5 gi0JtQ/z5 si4]v6bz8iH 
27 vt]mi4t9lQ5 r4fgw8Nw5 g]nt9lQ5, wkoEpgc4f5 xgw8Nst5tMs6S5 grQ/sJ5 sc6ymiq8i4 
vtmpk5 whm4n6ysDbsix3m5. 
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wkoEpgc4f5 xgodp4v8iMs6S5 MwnsJ6 wlocd2lA scsy3u4 sc6ymic6gu4 
n8qiq8i4 cspn6t5 bf4nst5tdp2lt4 moZs2 wlx]i5g7mE1i4 kN5tx3u 
wmoEi3j5 moZ3u GmoZ6H.28

 
 
wms2 xg6bsiz 
 
wkoEpgc4f5 xgodp4v8iMs6S5 Mwns2 xqiz wms2 xg6bsiz hdy6bsd8q9LA 
!,&)),))) r2]XE4g5 w4y3=4tg5 x4tQJ5 ]ubw5, x7m Mwnc6g6 to/symli 
giyQxc3i3u4 wm3u4 xglx6bwomQxc3i3i4 ur8i6nst5t0Jbsix6gu4 wm3u4 
xg6bsJu4 x7m wmw/wt9lQ5. 
 
 
cEb8axtA5 ttC6bs?9oxJ5 WoExaJ5 
 
wkoEpgc4f5 xgodpMs6S5 ]x6rQx6ydp2lt4 x]bi ]x6rQx6bsQxc6gi4 cEb8axtA5 
ttC6bs?9oxJ5 WoExaJ5 cspn6bsJi cspnwicc5b6gi f=/sJi d3=1u5 
n3?sJu5 x7m wo3ifw5 x4bfc6g5 wiq8i; 
 

a. wMQx3lQ5 cspn6bsJ5 cEb8axtA5 ttC6bs?9oxJ5 WoExaJi: cspnwi6 
wMQx3lQ5 cspn6bsJ5 bmw8k5 v5ux7j5, ]sb3N6gk5, yti3k5, x7m x]jixk5 
cspnw}=1i WoExc3=1u (@%_!), !$, @!, @@, @$, x7ml @% x0pQ/so3li 
!((%_u MwnQ/sJu cEb8axtA5 ttC6bs?9oxJ5 WoExa0Jyq8i4 
cspn6bsJi w4WQ/sJi x?lusbk5 f=/sJi5 wo3ifc3=qi5 s}?]l8]i5 
d3=1i5 f=/sJi5. 

 
b. ie4nE/sJ5:  wMQx3lQ5 cspnw0Jy4nw5 ie4nk5 Gvt9oQ5 SC{SE{, 

sxgSC{SE5, vt9lQ5 Nwg5/8, NgE5 x7m NwgCw5H cspnw}=1u cEb8axtA5 
ttC6bs?9oxJ5 WoExaJ5 cspn6bsJu WoExc3=1u (@%_!$ 
cspn6bsc5b3ix6lt4 yK9o3u s2l3u f=y}=sJu x7m ]b8N Wxi4X5 beb]m5 
cspn6bsc5b3ix3li n3?siE/z; 

 
c. xgo6tbs4v8i3iz  cEb8axtA5 ttC6bs?9oxJ5 WoExaJ5 cspn6bsJk5 

WoExc3=4 (@%_!%: cspn3lQ5 xqiq5 xyi4, vtymiq5 v8]k/s2, vtymiq5 
if2, xe4ns2, S4b]M6g5, pH, vt9lQ5 ]v5ux7, ]sb3N6g5, ytiz x]jixz 
cspn6bsQxo4 yK9o6]Xu s2l3u x7m WNhxDyb]m6 n3?sizi cspJmlA 
WoExaiE/z m3D1i wm6]h1i x4bfc3=sJu x7m ck6 x0p]Q8qtQQx4nq8i4 
NlNw6ylt4 sdAc5bDyE/z x7m sd1u4 ne5tc5b3iz x0p]Q8q5gi 
wo3ifc3=1i wisJu.  

 
d. ICP-MS20 @$_aJk5 vtms6gk5 n=1k5: wMQx3lQ5 ICP-MS20 @$_aJk5 

cEb8axtA5 ttC6bs?9oxJ5 WoExaJ5 cspn6bsJk5 WoExc3=1u (@%_!)_u 
cspn6bsc5b3ix6gu yK9o3u s2l3u f=y8NsJu beb]m9l xiA6X5 n3?siz 
cspnw}=1u (@%_!% s2l3u f=/s}=sJu wvJDbsix3li gr]b6tbsiz 
ne5ti3u4 f=/sJu cspnw}=1u cspn6bsJu. 

 
 
                                                           
28 wkoEpgc4f5 grysmK5 kNK5 moZz5, wloq5 kN5tx3u wm3j5 moZs2  vJysmw8N3lt4 
xg6bsq8N3ix6S6, ryxi cspn6bsiz sc6ymic8qM6 moZ6tA5 x7m NlNw6yym5tx8q9Li 
kNK5 W0JtQlA. 
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wo3ifc3=5 wiq5
 

wkoEpgc4f5 xgodpMs6S5 vtmpk5 wxf Xw s/C1ix6goEp4f5 out5f5 
to/sd2lQ5 ne5tlt4 x4bfw5 wo3ifw5 wholt4 xi4]vq8i4 W/symJ8N6gi4, 
x3]CAb]m3l k]b8a6tbsc5b3lt4.  wkoEpgc4f5 xWEMsd6S5 si4]v6bsJ6 
cspn6bsd2lA xgw8NsJ5 wo3ifi x4bfc3=1i niocd2lQ5 ]lW8 WoEx4nq5 
bwmst9lQ5 n=4nw5 WoExaQxc6g5 netbslt4 ]lW87, x7m wMst5tlt4 X3NAt4ni4 
yKi4n2t8k5 k]b8a6tbsix6gi wo3ifk5 x4bfc3=1j5. 
 
wcNw/3=4 xgodpQK6 vtmp5 toyd2lQ5 wxf Xw s/C1ix6goEp4f5 out5f8i4 
x4bfw5 wo3ifw5 cspn6bsd2lQ5 n=4n6bc4v8iEx4nq8i4 WoExaix6gi4 ]lW8u.  
x7ml, xsMbs0JysJ5 s4fx6bs0JysJ9l wo3ifk5 x4bfc3=1i cspn6bsc5b3lt4 
wo3ifw5 x4bw5 xyq8i5 wMQxDbsQxcEx4nq8i4 wo3ifc3=1j5 x4bfc3=1j5. 
 
wkoEpgc4f5 xgodp4v8iMs6S5 wxf Xw s/C1ix6goEp4f5 out5f5 to/sd2lQ5 
]x6rQx6ylt4 ]sNEx4nzk5 i[oNEx4nzk5 cspnDbsJ5 h2]lb6 !a_u x7m @_u. 
 
emwi6 k]b8a6tEi3l 
 

!. s/c5 ]sb3N6gcC/6g5 n3?siq5
 

wkoEpgc4f5 grysmK5 wxf Xw s/C1ix6goEp4f5 out5f5 vJysmw8N6gu4 
WoExa5tx6ymw8N3iq8i4 cspnwt9lQ5 s/ci ]sb3N6gcC/6gi n3=sisJu 
wisJu, ryxi NlNw6yMsEK5 WoExa4v8iExc6gi4, wMslQ5: x4bfw5 s/c5, 
ne]/6g5 wo3ifw5 x4bw5, miCs2 wlxi WoExaJ5 x7m s4fx6bs0JysJ5 wo3ifk5 
x4bfc3=1k5 wisJj5. 
 
wkoEpgc4f5 sfiz xgodplxMs6S5: 
 

a. vtmp5 toylt4 cspn6bsdplt4 ]sb3N6gcEx4nzi4 x4bfw wo3ifw5 
xg6bsJ5 wisJu nN0Jbs2lt4 x2dti4, u5b3=1i4, w[l3Jxk5 g8ztQ/s2lt4, 
nsy0Jbs2lt4, g8ztQ/s2lt4 h2]lbE/s2lt[l.  x7ml, wkoEpgc4f5 
xgodpMs6S5 x4bfw5 wo3ifw5 xgo6tbsd/sJ5 xg6bsds/2lt4 yKi2t8i 
w[l3Jxos3i3j5 cspn6bsc5bd2lQ5 cft4f5, x7m ]sb3N6gcq5g5 ryu x7m 
x5t4gu4 xs1icC/6g5 n=5 xg6bsd2lQ5.  cspn6bsiz ]sb3N6gc6gi 
gnZ4ni xg6bsQxc6S5 ni?6ymt5tJ8NMs3li WoExcDy4ni4 s/ci4 
xg3lt4 WoExcDbsix6gi4. 

 

b. wxf Xw s/C1ix6goEp4f5 out5f5 wm8]N6bslt4 cspnwd/slt4 ]m8N 
bf4nsJi4 wo3ifc3=1i4 miC3i csp/sd/s2lt4 xi6]n6]gtQJ8N6bq5b 
wiq8i4 x7m ne5tlt4 xi6]n6]gtQJ8N6bq8i4 wo3ifc3=sJ5 wiq8i.  
cspn6bsJ5 wMcC/6S5 pH_Q/zi4 ]sb3N3iE/zi4, ck6 
]s7mdtcD8N6tQizi4, x7m ]sb3N6gu4 g8ztc3izi4 n=9l cspn6bs0Jyq5 
xbsys8q5gi cspn6bsN/6Lt4 wo3ifc3=1u x4bfc3=1u. 

 

c. wxf Xw s/C1ix6goEp4f5 out5f5, s4fw6y4v8i6t9lQ5, wMQ/sli, 
cspnwlt4 s/C1i3=1u5 wm3u4 cspJmlA ]x8ix3N6g2 n4fbsiz miCs2 
x]bi, x7m s/C1i3=4 em4bs]no]Mo6S5 miCs2 wlxi WoExaiq5 
Wxi4bs]no]Mo6Xb, wm8N6y}=slt4 cspnwd/slt4 miCs2 x]bi wlx]i5gi4 
GmiCs2 x]bi niCz w3u4bsli cspn6bsJiH cspnwix3lt4 ck6 
yx7m4bsymQx4nq8i4 ]x8ix3N6g5 wm3j5 s/C1ix3=4 wmco6X5 s4fx6bst9lA. 
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d. vtmp5 toylt4 wxf Xw s/C1ix6goEp4f5 out5f8i4 cspnwdplt4 ck6 
wodycEx4nq8i4 ns/symJ5 ]SoxaJ5 x7m wmcs6g5 wo3ifc3=sJ5 
wic3=q5 x4bfc3=sJ5, x7ml wMst5tlt4 ]sN3izk5 i[oN3izk5 
cspn6bsJi4 x7m ]s4]gbsJi4 WoExaJi xf8iq8i wm6hw5, dxaJ5 
Sx3E/6bsifw5 ns/sifw5, x7m dxaw8Ns/6g5 x4bfw5 wo3ifw5 ]SE/sJ2, 
x7m rslt4 ]sN3izk5 i[oN3izk5 w4WQ/stbsJi4 wm6h1i wtisd/sJi. 

 
@. vJymw8N6gu4 k]b8a6t6bsiz x4bfc3=sJ5 wo3ifc3=sJ5 wiq5
 
wkoEpgc4f5 gryK5 wxf Xw s/C1ix6goEp4f5 out5f5 vJysmw8N6gu4 
k]b8a6tEiq8i4 wo3ifc3=1u x4bfc3=1u wisJu. 
 
wkoEpgc4f5 xgodpK5 wxf Xw s/C1ix6goEp4f5 out5f5 wNq6bst5td2lQ5 
yduymJi4 m3D1i4 ]sN3izk5 i[oN3izk5 cspnDti4 x7m wMydpK5 Wzhi 
wisJi:  etxi ]S2 !, xrxi h2lbs2 #D wm6h2 ! ciQ/z]i5g6, x7m x4bfw5 
wtiE]ME/q8i.  cspnwq8NExc6S5 cspJmlt4 miC3u ]sN6y?9oxJ5 
wodyq8i4 x7m xgw8Nst5tlt4 gnZ4ni4 cspnDbsix6gi4 wtiq8i4 ck6 
xqtQQxc3izi4 ns/s0Jysix6g6 ra9o6]Xu s4fx6bst9lA.  cspn6bs0JysJ5 
]sN3izk5 i[oN3izk5 gnZ4nw5 WoExaQxc6S5 bebm5 x7m si4]v6bsc5b3lt4 
vtmpk5 x]3CAb]m5.  
 
x7ml gi0JbsJi wSD9 !$, @)))_u wMQlQ5, wkoEpgc4f xgodpK5 kN8ax5 x7m 
ck6 wtisJ5 cpsn6bsiE/q5 ]m8N ]sN3izk5 i[oN3izk5 cspnw0JtsJ5 
yKi2t8il gnZ4nw5 wMstbsd/sK5 xfi cspn6bsix6gi WoExa}=4nu ]S6 !_u. 
 
wkoEpgc4f5 xgodpQK5 wxf Xw s/C1ix6goEp4f5 out5f5 to/sd2lQ5 
cspnw0Jy4nu4 xfi29 dxaw8Ns/6g2 ckwoz?9oxizi4 x7m wms2 n8qizi4 
]S6 !_u.  cspn6bsJ6 wMcExc6S6 sfiz: 

• 
• 
• 
• 
• 
• 

                                                          

vJysmw8N6gu4 miCs2 ckw8izi4 cspn6bsJu4; 

]x6rsmiE/z ]S6 !; 

]s4gC6bsiz miCs2 ]czk5 r=4y0JbsJ2 ]S6 !_u; 

]s4gC6bsiz wms2 n8qizb wo3ifi x4bfc3=1i; 

cspn6bsiz ]s4gC6bsizl xsA8N6g5 wms2 dxa8q8isJu; x7ml 

iW5b3N6gcEx4nzi4 cspnwlt4 miCs2 ]s7mdtcD8N3iE/z ck6 
xqtQQx4nzi4 n=Zs/]k6g4f5 ]s7mdtcD8N3iE/z. 

 
wkoEpgc4f5 scMs6S5 gnZ4nw5 x3=io1i5 ]sN3i3j5 i[oN3i3j5 cspnDbsJi 
wtic6gi !# ]ubi4 bf4nst5tt9lQ5 dxaJu4 ]S6 !_u, wm6 ne8N/iz 
bwmsiCMs6Xz wms2 n8q8iE/zi x4bfi wo3ifc3=sJi ne8N/3iz, 
bwm8Nw2X5 ydu0JbsN/6S6 wmcoDbslil wo3ifc3=1u x4bfc3=1u 
sz]bdbsymJu.30

 

 
 

29 wkoEpgc4f5 scMs6S5 gi0JtQ/q8i si4]v6bq8i wSD9 !$, @)))_u b4b fE{ S8{, 
wo8ix6t5tp3Jx6 kNoEi3j5, x7m WD9 uo4, wo8ix6t5tp3Jx6 wx8/ix, cspmpsJ5 
wm8]N6ypsiq8i4 wkoEpgc4f8i4 cspm/sQxc6g5 wm8]NDbst9lQ5 cspm/s7mEQxo1k5 x4gxic6g5 
xgod/sJk5 ]b2hjz cspn6bsJj5. 
30 gi0JtQ/q8i si4]v6bq8i wSD9 !$, @)))_u wkoEpgc4f5 scMs6S5 " wm6 bf4nsJ6 xuhi 
wmcs3isJ]uizi4, yMs2 i[oN3iz]l8]i5 dx3N6yZlx6t9lA.  dxaw8Ns/6g6 trst?9oxt9lA 
wo3ifk5 x4bfk5, dxa8q8iJ6 wm6 xf2ocsoc5b6S6, bwm8Nwo6t9lA dxaw8ND8]i6t5tc6b6S6.  
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w2JiE/z ezsZs2 W0JtQlA xg6bsQxc6g2 nsy0Jbsli ]x6rsmw8NdlA 
dxaw8Ns/6g6, wkoEpgc4f5 WoExc4v8idpMs6S5 bf4nst5tix3lt4 x4bfw5 
wo3ifw5 dxaw8Ns/D8Niq8i4 ns/symic6t9lQ5 !.&% ]ubi4 w2Jic6gi4. 
 
 
#. ra9o6]Xu4 em4bsJ5 k]b8a6tbsJ5 X3NAtz5
 
wkoEpgc4f5 xgodpMs6S5 wxf Xw s/C1ix6goEp4f5 out5f5 giyd2lQ5 
ra9o6]Xu4 em4bsJ5 k]b8a6tbsJ5 X3NAtz8i4 srs5 Wzh5 g]zix8q5g6 
s4fx3ix6t9lA s/C1ix3=4.  X3NAbsJ6 wMcExc6S6 si4]v6bsJu "s4fx6bsJj5 
xrQ/sixChQ/sJ5 x7m s/C1i3=4 s4fx6t9lA WoExaJ5, ]lW8 s/C1ix3=z 
kN5tx3u".31 X3NAbsJ6 wMcExcEK6: 

• 

• 
• 

• 

• 
• 
• 

sc6ymJu4 WoE0Jysix6gi4 wm6 x4bfi wo3ifc3=1i 
wisJ]i8ix8q8izi4; 

NlNw6ylt4 wisJi4 ]x8ix3N6gc6gi4 miC3i4 s/C1ix3=1u wisJu; 

NlNw6ylt4 x=4g6ymisJi4 ezsZc6gi4 wo3ifk5 x4bfc3=sJk5 
nwy0Jbsix6gi4 x7m ck6 xqtQJu4 xgExc3m]zb nsy0Jtc3i3lt4 ]Si4 
NlNw6ylt4; 

Nw5gu4 si4]v3lt4 gnZ4nc6gi4 ckwosEx4nq8i4 hKixi n=5  wisJu, 
x7m NlNw6ylQ5 gnZ4nw5 cspn6bs4v8iExc6g5 s2lu cspnw0JbsJ5 
xg6bslt4; 

si4]v3lt4 k]b8a6tbsiq8k5 WoExaJ5 si4]v6bsJ5 X3NAbsJu; 

xgo6t5t0Jysix6g6 Wxi4bsizk5 k]b8a6tbsJ6; x7ml 

si4]v5tx6ymJu4 cspnwi3j5 WoExcDysJu4. 
 

wkoEpgc4f5 xgodp4v8i6S5 ra9o6]Xu4 X3NAbsJ6 cspn6bsdlA x3]CAb]m6 
cspn6bsc5b3ix3li bf4nst5tix6t9lQ5 xyx8a6gi4 cspnw0Jy3i4 
xsM5t0Jy3i[l. 

 
 
N9os4f]maJ5 xr]oym?]QDbsJ5 
 
r4fgw8Nw5 g]nt9lQ5 vtmJi, wkoEpgc4f5 scMs6S5 ]N7m4n3iC6Lt4 v7XisJ2 
mo1iE/q8i4 Mwnu4 x7m wob6yiCMs6S5 v7XisJ2 WoEx]E8N6bq8i4 
]x6rsmt5]t8N3lt4 xsM5tt9lQ5 x?lusb3i4. 
 
wkoEpgc4f5 whmK5 s/C1i3=s2 k]b8a6tbsiz s/C1ix3=5 xuZ8q5gi4 
]rNs/cExc3mb xgw8NsJi4 s/C1ix3=1u nl7nm6nwo6Xb fw8 r}Z6g6tzk5 
WoExaQxc3ix8q7mb. 
 
wkoEpgc4f5 scsycMsEK5 s/C1ix3=1u xgxZ3i4 k]b8a6tEi3j5 kN5tx3u x7m 
sc6Lt4 xgw8Nst5t4v8i3iq8i4 wm8]NDbsJi4 bmw8i4 s/C1i3=sJ5 v7XiJ5 
xgw8Nst5tQxc3iq8i4 fw5 r}Z6g6tq8k5 ]rNs/tA5 wodysix3iC6bsJi4 

                                                                                                                                                                                           
wm6 dxa8q5g6, dxaw8Ns/6g]u5g6, n8qJu4 xgw8Ns}=sJ/6S6, ydu0JbsN/6Li dxaw8Ns/6gu4 
x7m ]x6rsmJ8]iDbsli ]SaJu wo3ifc3=sJu x4bfc3=1u.  hC4X5 nsym/sJ6 bmw8i4 ]sN3iz 
i[oN3izk9l x4bfc3=sJ2 xyx8aDbsN/6S6 x7m sd8aDbsli wo3ifc3=1i x4bfc3=sJi. 
31 gi0JbsJ6 g4yCstc6t9lQ5 GAb xhyx5f5, !((&H 
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xrQ/s7mE4gi4 emwi3j5 k]b8a6tEi3j9l.32#@  wkoEpgc4f5 xgodpK5 vtmp5 
woyym?]QExcd2lQ5 N9os4f]mq8i4 mo[lQ5 xrQ/sixChQ/sJ5 sfx mo[lQ5: 
 

i.  ]S6 $ xg6bsymt9lA gd6yym}=sli x4bfi4 wo3ifi4 x7m ns/sQxc6t9lA; 
 
ii. ezsZw5 nsy0JbsJ5 wo3ifi4 x4bfi4 s4fx6bsizk5 !.&% ubi4 

w2Jic6tQK5; x7ml 
 
iii. bmw8i4 WoExaJ5 mo4bc3lt4 ]v8g]C4ts2 xro6g6bs0Jy4nq8i4 sk3isJi4. 

 
wkoEpgc4f5 scMs6S5 yK9o3u gi0JtQ/q8i ]Ab2 xrQixChQ/q5 
"]N7m4M4]g/3iq8i4 xrQ/sN/6gk5" x7m Nogw8Nq4 ]Ab2 si4]v6bz s}?]l8]i5 wxf 
Xw s/C1ix6goEp4f5 out5f5 cspQx4v8iMs8qM5 xrQ/sixChQ/q8i4 
wMst5t2lt4 xrQ/sN/6gi4 xrQ/sixChQ/sJi wMstbs8q5gi, wkoEpgc4f5 
xgodpMs6S5 vtmp5 whm4n6ysDtcDmN/Ex4nq8i4 bmguz NlNw6yNho6Xb 
N9os4f]m4ni4 xr]oym?]QDt4ni4. 
 
wkoEpgc4f5 kN WoExaizk5 WoExc3=st9lQ5 xqct]QZhxDtu4 
WoExc6t9lQ5 N9os4f]m4nq8i4 wxf Xw s/C1ix6goEp4f5 out5f5 m3D1k5 
kNs]J1k5 xg6gx6bq8k5 k]b8a6t6bsJk5, wkoEpgc4f5 wmoEi3j5 WoExc3=z5 
xgodpMs6S5 vtmp5 x7m kNoEi3j5 WoExc6g5 WoE}=q5 bmguz ]x6r4yd2lQ5 
m3Dwozix8q7mb xrobsJ5 ]rNs/A5 xg6bsQxc6g5. 
 
wkoEpgc4f5 scMs6S5 x0p]Q8q8iq8i4 kN x7m wm3j5 k]b8a6t6bs0JysJ4n5 
xrq5 w]M4]fzQx4nq8i4 xJ3N3iCwMs6S5 x4gxc5bstiq5 W0JtQlQ5, ryxi 
scMs6S4 N9os4f]m5 xrz mo4bcC/3izi4 wm3j5 x4gxiogw8N3j5 x7m 
xbsygw8N3j5 xro6bsix3li, fw8 r}Z6gwpzi5. 
 
 

D.  SDt2 cspn6tq5 out5f5 
 
kNK5 wmoEi3j5 vtmpq5 wcNw/6t5tMs6S5 u{b ]/8 SDtu4 w]M4f5 cspmpsJ6 
wvJ3ixMs6S6 xr]oym?]QDbsJu4 N9osf]mu4 NlNw6yli ]lW8 s/C1ix3=zi.  
wMsiE/z cspnwixMs6S6 wxf Xw s/C1ix6goEp4f5 out5f5 emwi3j5 
k]b8a6tEi3j9l X3NAtq8i4 cspnwli ]N7mQx4nq8i4 x7m NlNw6yli 
k]b8a6tE0Jysd/sJ5 ]N7mQx4nq8i4, cspnwli xrQixChQ/q8i4 k]b8a6tEi3j5 
WoExaJk5, x7m NlNw6yli cspn6bsQxc6gi4, ]x6rQx6bsQxcgi4 
k]b8a6tbsJk9l WoExaQxcC/6gi4 Wxi4bs5tx3ix6X5 WoExaJ6 k]b8a6tbsli.  
u{b SDt xWE/sMs6S6 ttctA5 X3NAtcds/2li bmw8k5 tusJk5, ned/s2lil 
vtmJi xgw8Nsix3m5 xW6h6bsc5b3ix3m5 scsy4f5 GvtmJiH si4]v6bq8i4 x7m 
ttctA5 si4]v6bzk5.33

                                                           

• 
• 

32  
33 u{b SDt ]lW8 s/C1ix2=xkxMs8qM6 cspnwt9lA xrQ/sixChQ/zi4; ttctA5 netMs6Xz 
si4]v6bi sl2 WoExE/z ]m5y @), @)))_u.  gnZ4n6 cspn6bsM6S6 X3NAtc6t9lA 
xrQ/sixChQ/zi4: 

cspn6bsJ5 x?lusbw5 ]lW8 ]A WoExz5, by3Jx6, kN5tx6, =KxE !(*) 

emwi3j5 k]b8a6tEi3j5 X3NAbsJ5, wm3j5 MwnsJ6 N7L2-0925, ]lW8 s/C1ix3=zi, /kxE 
!((^, 
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u{b SDt scMs6S6 whmQ/z mo4bcMs3izi4 si4]v6bsymJu4 k]ba6tEi3j5 
em4bsi3j5 X3NAbsJu4 x7m ttcsti4 wMsJi4 gnZ4nstbsJi4, ryxi 
cspnwMs8qM6 wisJu bf9M5]b6Li.  scMs6S6 wxf Xw s/C1ix6goEp4f5 
out5f5 emwi3j5 k]b8a6tEi3j5 X3NAtq5 ]x6rsmJu4 xsM5t0Jy4nu4 
w4WQ/sN/6gk5 ne5tymizi4, ne8N/6gi s4fx6bs]Ci4X5 s/C1ix3=4.  u{b SDt 
scMs6S6 xrQ/QixChQ/q5 k]b8a6t6bsJk5 mo4bc3iq8i4 Z?m4f5 WoExE/q8i4, 
grc6Li Z?m4f5 k]b8a6tEN/3iq8i4 wisJu4 wxf Xw s/C1ix6goEp4f5 out5f5 
WoExcDm8q2Xb s}?]l8]i5 WoExcD8N8q2Xb hNgw8N3u4 W0Jtc3lt4.  SDt2 
cspn3=z sc4v8iMs6S6 NMs5]b6bz NMs5]bMs3izi4 whm2li WdtQ/sJ5 
ng6bs8q8N/6Xb nN3DtsJ9l. 
 
moplA si4]v6bsymJ5 k]b8a56tEi3j5 xrQ/sN/ChQ/sJ5 ]x6r4bsbsJ5 ]Ab 
xhyx5fq/PCL_f8i5 !((&_u, SDt scMs6S6 ]x6rQx6bsJ5 WoExaN/iC6LQ5 
sfkz: 
 

• 
• 

• 
• 

• 

                                                                                                                                                                                          

]x6rQx6bsJ6 !((&_u xrQ/sixChQ/sJj5 WoExaJj5 WoExaxi4ymoxi4gj5; 

x6rQx6bsJ6 !((&_u xrQ/sixChQ/sJj5 nsyym8qt9lQ5 ]S6 $_u4 x4bfw5 ho 
wo/sym8q8iq5 wisJj5 b[Kz W0JtQlQ5; 

x6rQx6bsJ6 !((&_u xrQ/sixChQ/sJ5 xr5g6X9oxJ5 W0JtQlQ5 tr9LA @)))_j5; 

wMQxDbsJ5 xrQ/sJk5 ]W6bsiq8k5 slExN6gw5 Wdt5 miCs2 wlxi5 
s/C1ix3=1u5 x7m WoExc3=s8q5gu x4b]f6bsiq5 slExN6g5 ]W6bsiq5 
nN3Dti5, w[l3Jxi5 x7m s6hxlcsy}=1i5; 

w[l3Jxj5 xrQ/sJ5 s6hxlc6gi5_hD6bsJi5 ur5]gK6 R(.!$Fm3 .  wisJu 
nl7m6nwiq5 ]x8ix3N6yJi4 miC3i4 xrcC/6g4nsK5 R%)F m3_i4.  x7ml, xyq5 
]x8ix3N6yJ5 bwmsgw8NExc6S5 wisJu. W}=4nc6tbsiz %))) r2]XE4g5 
w4y=4tg5 xqtQJ5 ]ubw5 ]x8ix3N6yJk5 miC3j5 W}=nc6tbsQxc6S5 
s6hxlcsy}=1u s6hxl2l WoExaiE/zi4 wMst5tlt4 k]b8a6tEi3j5 

 
• 

• 

• 
• 

• 

• 

• 

• 
• 

• 

ttC6bsJ6 kN5tx3u wmoEp4f8i5 wxf Xw s/C1ix6goEp4fq8k5 out5f8k5, W0JtQlA: 
emwi3j5 k]b8a6tEi6 X3NAtz, wSD9 $, !((^, 

ttC6bsJ6 wm3usboEp4f8i5 wxf Xw s/C1ix6goEp4f5 out5f8k5, W0JtQlA emwi3j5 
k]b8a6tEi6 X3NAtzb X3NAtz, ]m5y &, !((^ 

kN xg6gx6bsiz &^ E/14-1-9 ]lW8 s/C1ix3=zk5, k?7SE !((&. 

s4fx6bsN/3i3j5 xrQ/sNhQ/sJ5 x7m NlNw6bsiq5 sC1ix3=1u s4fx6bs0JysN/6g5, ]lW8 
s/C1i3=z5, kN5tx3u, ]Ab xhyx5f8i5 x7m PCL w[l3Jxos6ti5 srs6b6gu, tn7SE !((&, 
wxf Xw s/C1ix6goEp4f5 out5f5 grysmct]QAtz5, W0JtQlA: cspn6bsiz ]lW8 s4fx6bs4X5 
xrQ/sN/6g5, tn7SE !!, !((*, 

!((*_u x3]CAb]m6 si4]v6bsJ6, wxf Xw s/C1ix6goEp4f5 out5f8i5 ]lW8 ]A9 s/C1ix3=z5, ]m5y 
!(((, 

wxf Xw s/C1ix6goEp4f5 out5f5 ]lW8 ]A s/C1ix3=z5, k]b8a6tbsiz wm3j5 MwnsJ2 
g4yCsbsiz, JMw !((( x7m wMQxDbsJ5 gnZ4n5, x4gSE !(((, 

!(((_u kN cspn6bsiz wo3ifc3=sJ5, ]lW8, ]Ab xhyx4f5, x4gSE !(((, 

cspnwi6 si4]vu4, kNK5 x?tusboEp4f5 vtmpq5, W0JtQlA: wms2 Mwnz k]ba6bsiz ]lW8 
s/C1ix3=z5, k?7SE !(((, 

@$ b6nc6g5 vMc6g5 x0poxaymJ5 bf4nst5tJ5 ]lW8 s/C1ix3=zi4, Gs2l6 x7m x0posEp 
NlNw6bsym8q5g6H. 
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xrQ/sixChQ/sJu.  sk3istbsJ6 ]Ab xhyx5f8i5FPCL_f8i5 ]W6bsK6 
]x6rQx6bsJ2 sk3iz8i5 m3Dwozd/s8q9Li; 

• 

• 

• 

• 

• 

• 
• 

• 

• 

• 

• 

wMQx6bsiz xrQN/6bzb ]x8ix3ND8]i6t5t0JysJ5 h2lo1i 
s6hxlcsy}==i3il s/C1ix6=1u n=4noE}=1u; 

wMQx6bsiz xrQN/6bzb nsyi3u4 x4bfw5 g8z=q8i s/C1ix6goE}=sJ2 
s}?]l8]i5 iW8N6g5 nsy}=q8i; 

wMQx6bsiz xrQN/6bzb nl7n6n6bsiq8k5 wo3ifc3=sJ5 wm6hw5 wmc6g5 
wo3ifi4 ]co6bslt4 gxX1u4 ]N=}=s8q8iq8i; 

wMQx6bsiz xrQN/6bzb xrq5 wrx6yQ/sJ5 wo3ifc3=sJ5 x4bfc3=5 ]Sq5 
]x6rsm/sd2lQ5; 

WD4v8i6tbs0Jyz wisJu x4g6bsymJu ]lW8 s/C1ix3=zi WoExaisJu; 
srs4f5 x2dt5 xrq5 wMstbsMs8qM5 Ab xhyx5f8i5FPCL_f5 xrQixChQ/q8i.  
whmQ/c6S5 srs4f5 x2dbsJ6 xg6bsQxcC/3izi4 srsu xbsy3u 
k]b8a6tEt9lQ5 srsl4]b6 x7m xg6bsN/3Li srs1k5 m3D1k5.  r[oc3li 
xg6bsN/3iz grcC/6S6 s4fw6bsizi4 x2d5 x7m ]x6rsm/sizi4 eMufl4, 
w7m]c WNhxDy3i4 x3=io1i4 x[/6yt9lQ5 s6hxl1u4 Wdti[l wij5; 

wMQx6bsiz xrQN/6bzb W}=4nc6tbsiz s6hxl4 trgbst9lA wisJj5; 

t1uh4f5 xrQ/sN/6g5 wcNw/65t5 k4t6bst9lQ5 wMstbsK5 xrQ/sixChQ/sJi 
NMs5]b6bsJi.  ryxi, cft4f5 k4t6bsc5bC/3iq5 t1u]h4f5 xg6bsQxC/6S5 
WoExaJ2 wodyz xyx8a6t9lA.  ]b8N sk3iE/sNhQ/sJ6 g8ztc6S6 
]x6r4h6bsizi4 srs4f5 x2dts2 bmwi srsi WNhi k]b8a6tEi3j5 
WoExc3NsJi.  bwm8Nwt9lA, whm1N6S6, WQxc6Xb, xrQ/q5 
xg6bsN/iq8i4 t1u]h3Jx2 Bsfo{, s}?]l8]i5 ur8i6nsJ5 xg6bsN/6t9lQ5 
xrQN/6bq5 wMstbsK5; 

wMQx6bsiz xrQN/6bzb W}=4nc6tbs2li k4t6bsiz yd2t6bsizl 
WoExc3=s2 srs4f5 kcztbsiq5 ]v8g]C4ts2 nN3Dtq5; 

s4fx6bs]Ci4t9lA cspnwlt4.  whmK5 cspn6bsJ5 srsi xgi b9omi 
WoExaN/3izi4 srsi4 doi4 cspn6bsic3li; 

wx8/ix5 x7m k]b8a6tEi3j5 cspnwiq5 !.%-_u4 W}Jt4nc3lt4 xrQ/q5 
k]b8a6tbsi3j5 wMstbslt4.  wx8/ix2 WoExE/q5 iEsQ/sK5 
wMcC/Ex4nq8i4: kNs2 cspn6bsizi4, miCs2 ckw8izi4, ]rNs/5 
]Nn6bsiq8i4 cspn6bsiq8i[l slExN6g5 x7m ]x8ix3N6yJ5 miC3u; x7ml, 

xrc6tbs8q5 W}=4nc6tbslt4 !)-_u4 WoExaJu5 bmw8i. ]b8N sk3isJ6 
xrl1i6nsK6 !%-_u4 sk3istbsJu4 ]lW8 s/C1ix3=zi5 !((%_u 
xrQ/sixChQ/sJu4 GbfQx3lA AbFPCL  si4]v6bz5 m4WZzi !@_uH.  !)-_u4 
xrc6tbs8q5gk5 xrQ/sN/ChQ/sJ5 r}Z6gwK5 wx8/ixoEi3j5 woExaJ6 
WoExaymizi4 xg6Lt4 wisJu gnZ4ni4 x7m wMst5t2lt4 k]b8a6tbsymJi4 
s2luj5 tr9LA. 

 
 
 
mo[lA cspn6bsiz xrQ/sixChQ/sJ2 ]x6r4bsJ2 AbFPCL_f8i !((&_u x7m 
]x6rQx6bsJ5 xr5g6X9oxJk5 x7m Wbc6tbs8qg5, SDt2 cspn6tq5b NMs5]b6bq5 
Z?m4f5 xrostQN/6]g/6Xq5 NMs5]b3lQ5 k]b8a6tEi3j5 ]lW8u sk3icC/6]g/6S6 
R$$.^ uo/8u4, wMslA !)-_aJ6 xr4nc6tbs8q5gj5 xrosbsN/6g6. 
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IV. cspnwisJ6 
 
kNK5 wmoEi3j5 vtmpq5 n8qic6tbsK5 whm4n6ysDtcC/3i3u4 mo[lt4 kNK5 
N1ui6 kN]b3i3j5 xqDtz8i4, ]xtf9 !#.  mo[lt4 ]xtf9 !#.&.! rNgw8N6 wm3u4 
xgExc8qM6 wQ5tQxc8qM6 wm3j5 xq6bsym8q9li kNK5 wmoEi3j5 
vtmpq8i5. 
 
x]bA5 ttC6ymizb !#.*.! kNK5 N1ui6 kN]b3i3j5 xqDtz8i4, kNK5 wmoEi3j5 
vtmpq5 n8qic6S5 g4yCstcD8N3i3u4 gnZ4ni4 g4yCstc6gi4 xqDbsdpJi4, 
wMslQ5 gnZ4nw5 g4nCstQJ8N6Xq5 W0Jtc6g5 WoExcDbsix6g5 
x4g6bs5bwomt5tlt4 hDlx6bwomt5tlt4 w4WQ/slx6bwomt5tlt4 xyq8i4 
WoExaJi4 kNK5 wmoEi3j5 vtmpq5b whmQ/q8i4 W7mEsNhQ2lQ5. 
 
bf4nstbsisJ6 b[?i vtmisJu bwm8Nw7mE1iCw0JbsJj5 g4yCstc6g]u2S6, wxf 
Xw s/C1ix6goEp4f5 out5f8i.  kNK5 wmoEi3j5 vtmpq5b xgxZq5 
WoExcDyq8i sc6ymK6: " WoExaJi vtmp5 xqDtc6ymt9lQ5 netbsymJi4 
tusJ5 net5tJ5 bf4nst5tix6S5 NlNw6ylt4 netQxc6bq8i4 wvJ6gw0JbsJi4 
WoExE/q5b bwm8Nw8iCDtQ/q8k5.  netbsJ5 NlN6t9lQ5, vtmp5 
whmosEix6S5 Nox5 netbsJ5 xqDbsixEx4nq8i4 x7ml WoExcCJ4S5 
Noj]Q4t5ti3u4 bf4nst5t2lt4".34

 
 

A. cspn6bsiz xrQN/6bzb k]b8a6tbsJ2 em4bsJ2l x7ml 
k]b8a6tbsizb ]lW8 s/C1ix3=zb x7ml bmw8i4 sk3iz 
N9os4f]m2 xr]oym?]QDbsJ2 xg6bsQxc6g2 wxf Xw s/C1ix6goEp4f5 
out5f8i. 

 
 
x4gxc5bstiq5 kN wm3l 
 
whmQ/sJ6 W0JtQlA kN wm3l cspn6bsQxcEx4nzi4 w]M4f5 xbs5t4f9]l8]i5 
NlNw6yNh4t9lQ5 sk3iz N9os4f]m2 xr]oym?]QDbsJ2 sk3izi4 
whmosDbsQxc4v8i6S6 vtmpi5.  whmoxEMs6bq8i vtmp5 yK9osJi,35 vtmp5 
scMs6S5 x4gxc5bstiq8i4 kN wm3l.  xqctcMs6SA5 ]b4fx W7mEsJ5 
g]Cziq8i4 ]lW8 s/C1ix3=zk5 k]b8a6t6bsJj5.  bmw8i4 x?lusbk5 x4gxi]o5, 
wMslQ5 kN wm3l, xf2o]E1mt4; xbsy6 w4WQ4X5 x?lusbu4 w4WQ/sN/3m5 Wc]bk5.  
xyx8a6bs4Xb x?lusbw5 wiq5, wodygcq5 wkw5 x7ml xg6bsiz kN 
wms2li w4WQ/sJ8N3mb.  vtmp5 wob6yK5 W}=4nE/sJ5 x4gxic6g5 wm3j5, 
s/C1ix3=1u5, w4WQ/st5tN/3izi4 wkw5 wodygcE/q8i4. 
 
 
• 
• 

• 

                                                          

w4WQ/sJ5 w4WQ/sJ8N6g9]l8]i5 ]rNs/oE0JysJi WoExaix6gi; 

w4WQ/sJ5 w4WQ/sJ8N6g9]l8]i5 wcl1i ]smJil x7m wkw5 xyq8il 
W8ax6goE0JyE/sJi W}=4nsJi; 

w4WQ/sJ5 w4WQ/sJ8N6g9]l8]i5 ]x8ix6]bai4f5 r4fgw8N3k5; 

 
34 si4]voxaJ5 xgxZw5 WoE0JysJ5 x7m wodysJ5 vtm0Jy3i r4fgw8N5 vtmtbst9lQ5, wMz *.!) 
35 W0JtQlA BHP s/ci4 yt]M5 fxS]Enq5 G!(((H, @( C.E.L.R. (N.S.) 248. 
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• 

• 

                                                          

w4WQ/sJ5 w4WQ/sJ8N6g9]l8]i5 xysp/sJ5 xg6bs]zD8NDysJ5 wm3u4 nebsN/6g5 
hD6bs8q2Xb ]x6rQx6bs8q7Xbl xg6bsJmJ5 xg6bsiE/q5 WoExat9lQ5; x7ml 
WoExa0Jy4nz g4yCstc6g2 Wxi4yix3lt4 k]b8a6tEi3u4 x7m gd6yi3u4.36 

 
 
 
W/3i8qM6 w]M4]fztbsQx4nq8i4 kN k]b8a6tbsiz wms2 k]b8a6tbsizi5.  
vNbs2 Z?m4fq5b moZq5 wob6yK5 WoExt]QAysJi4 kNu wm3ul grQ/stbq8i 
x?lusbq8i.  vNbu x?lusboEi3j5 moZ6 NlNw6yK6 x?lusbu4 wm8N: 
 
 

wloq5 miCs2, x7m wMc6Lt4, 
 
aH kN, wm6 x7m xkE, wMslQ5 bmw8i4 ci]E4gl4]b5 x?lusb2t8i 
bH bmw8i4 nN/symJ5 miC3usbgcw9l ]smJi, x7ml 
cH x4gxc5bstJ5 wodygcE/sJi wMc3lQ5 scsysJi ttC6ymJi GaH x7ml 

GbH_u.37

 
 
 
x?lusb6 NlNw6bsK6 vNbu x?lusboEi3j5 nS8ix6bs0JysJ2 moZzi wm8N: 
 

x?lusb6 gryc6S6 miCs2 wlozi4, x7m wMc6Li, 
 
aH xkEu4, kNu4 wm3u[l  
bH bmw8i4 co[E4gi4 x?lusb2t8i,  
cH bmw8i4 nN/symJi4 miC3usbgc3i[l x7ml 
dH x4gxc5bstJ5 wodygcE/sJi wMc3lQ5 scsysJi ttC6ymJi GaH_u5 

GcH_j5.38

 
 
 
kN5tx3u x?lusboEi3j5 nS8ix6bs0JysJ6 moZ639 NlNw6yK6 x?lusb3u4 
x0pc6t5t2li vNbu x?lusboEi3j5 nS8ix6bs0Jyzk5 moZ3u.  ]b4fx grq5 
mo4bc6S5 s4WE/sJgc3i4 wi1k5 W0JtQlA kN...bmw8i4 wMc6t5tK5 kNs2 
wlogcl4]bq8i4: miC3u4 x7ml wm3u4, yfu4, xkEu4, yMu4, WD6gi x7m ]smJi4.40

 
kN wodyzk5 st6tbsix3li WoExaMs8q8izi, w4WQN/3iq5 WoE0JysJ5 
wm3j5 x4gxic6g5 cspn6bsQxc6S5.  wms2 xsMiz w4WQ4X5 s}?]l8]i5 
xyx8a6bsli xJ3N6yJu4 w4WQtbs4X5 kNs2 k]b8a6bsizk5 WoExaJi, bm8N 
wMQxDbsN/6S6 wms2 ]x6rQx6bsiE/zb xrzk5.  x4gxc5bstiq5 kN wm3l 
NlN8q5tx6S5 w]M4]fzotbslt4 WoExalt4 k]b8a6bsQxD8NqM5.  ]b8N 
wvJ6g6bsK6 wkoEpgc4f8i5, b[?i vtmisJu scMs6S5 x0p]Q8q8iq5 kN wm3l 

 
36 bflA ]s4]gbsJ6 W0JtQlA BHP s/ci4 yt]M5 fxS]Enq5 G!(((H, @( C.E.L.R. (N.S.) 248 s?i @^)_u. 
37 S.C. 1992, c. 37, s. 2 [emphasis added]. 
38 R.S.C. 1985, c. 16 (14th Supp.), s. 3 [emphasis added]. 
39 R.S.N.W.T. 1988, c. 75 (Supp.), s. 2(c) 
40 Re BHP Diamonds Inc. (1999), 29 C.E.L.R. (N.S.) 248 at 262. 
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x4gxic6t9lQ5 w1u8k5 xJ3N3izi4 xrost4n8a6tQx4nq8i4 xf2o[]E4t9lQ4.41 
vtmp5 gryiCMs6S5 n8qic3iq8i4 r[oc6t5tN/3i3u4 wms2 MwnQ/q5 kN 
xg6bsizk5 xqDtu4 WoExc3i3u8i442 ryxi5bs6 whmQ/K5 nec5bC2tA mo4LQ5 
xf2o]E1i44 kN wm3l gr]b6t5t0Jbst9lA wMc8q9Li xf2oc8q9Li wm6 
WoExat9lA. 
 
vtmp5 netbsJi4 NlNw6y}=sMs8qM5 scsycDbsN/6gi4 t4fx6y5tx3lt4 
x0p]Q8q8iq8i4 kN wm3l wloq5 ne5t0JbsN/6gi4 cspn6bsizi em4bsi3j5 
k]b8a6tbsi3j5 WoExaJk5 xrQ/sJk5.  ryxi, vtmp5 grysmK5 kNu4 
N1uic6g6, cfA8a6X5 yKi2t8i, N9os4f]m6]bExc]M3izi4 wxf Xw 
s/C1ix6goEp4f5 out5f8i5 mo[lA xqct]QAbsJ5 whoiq5 kN xg6gx6bsizk5.  
kNu4 N1uic6g6 xg6gx3izk5_g8ztc6t9lA N9os4f]mi4 m3Dwozo6t5t4X5 
]b2hjz wm3j5 MwnsJj5, wxf Xw s/C1ix6goEp4f5 out5f5 g4yCstcD8N6S5 
vtmpk5 ]x6rQx6bsdplt4 N9os4f]mu4 b[Kz MwnsJj5 u4OQx6bsdlA 
m3Dwozo3iE/z. 
 
 
Wdt5 xrQ/q5 
 
wxf Xw s/C1ix6goEp4f5 out5f5 vtmpi4 NlNw6ydpK5 Wdt5 xr9lxq8i4 wxf 
Xw s/C1ix6goEp4f5 out5f5 WdtQ/q8i4 xg6bsJ4nscbs]M3lt4 xrq5 ra9o6]Xu 
k]b8a6tEi3j5 emwi3j5 WoExaJi.  cspn6bsMs6t9lQ5, bmw8i4 gi0JbsJ5 
gryt5tQxc6SA5 xuZ8q5g5 N9os4f]m5 nebsymQxc3iq8i4 wms2 ]x6rsmiz 
W0JtQlA x7m fw8 r}Z6g6tq5 xro6gwQxc6tbsd8q9lQ5 k]b8a6tbsi3j5 
xrQ/sJi4.  vtmp5 whmosEK5 wxf Xw s/C1ix6goEp4f5 out5f5 g4yCstQ/q5 
WdtQ/q8k5 xrQ/sd/q5 ]N7mQ8q9LQ5, W0JtQlx6LA: !H xJ3Nlx3izi4 
NlNw6yymw8NEx4n6 Wdt5 N9os4f]mq5b eg8qstq8i4 x7mlFs}?]l8]i5 
x]r5gc3lt4 is=stcD8N6tbs8q8iq5 xqJi WdtQ/q8i, x7ml @H Wdt5 
bwm8Nw5g5, xrc6Xb, WbcD8]ivstQN/3mb Gx7m X3NAbsMs6ym8q5g4f5H 
]x6r4y0Jbslt4.  bwm8Nwt9lA, vtmp5 xqDtc6S5 u{b =xS2 x7m wkoEpgc4f5 
whmQ/q8i4 xg6bsiq8k5 xrcC/6g5 Wd]t5 wMQ/stbsN/6t9lQ5 N9os4f]mk5.  
wkoEpgc4f5 W0JtQ/q5 x]bi ttC6bsK5: 
 
 

• 
• 

• 
• 
• 

                                                          

fw5 r}Z6gwpz moZ6tA5 xJ8q8ic8q5g4ns1m5 Wdt]bD8N3i3u4 WdtQ/sJi4; 

NlNw6yJ8N8q7mb ckw5g5 Wdt5 WoExc3=1]u8ixEx4nq8i4, rg5 
xJ8q8icEx4nq8i4 Wdtk5, ckwozixEx4nq8i4 nN3Dt5 Wdt5, x7m ck6 
xrcEx4nzi4 b[?i s2l3u Wdt5; 

xr7mEz Wdtk5 ur8i6nsN/6g4nsK6 xrQ/sixChQ/sJu5; 

xrQ/sJ5 x4gxic6g5 XXbs0Jyq8k5 wQbs0Jhq8k5 Wdt5; x7ml 

fw5 kNdtzi4 r}Z6gwp5 N1uicDmN/8q5g4nsK5 WdtQ/sJi4.43 
 
 

 
41 t. o=1yb8, wkoEpgc4f8i5, k]b8a6t6bsiz wm3j5 Mwns2 NWB2LUL9700 G]m5y !&, @)))H. 
42 o. =xS, wkoEpgc4f5, g4yCstz5 wxf Xw k]b8a6tEdp2lt4 ]lW8 x7m sl2 wm3j5 Mwnq8i4; 
rs0Jtq5 GwSD9 @%, @)))H.  xyq9l, u{b =xS scMs6S6 vtmp5 whm4n6ysDtcD8N3iq8i4 
N9os4f]mu4 ryxi ckw5]gixEx4nzi4 N9os4f]m6 NlNw6bsQxc6S6 Mwnc6gj5 x7m wkoEpgc4f5 
ui{bz8k5. 
43 Ibid. 
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xg6bsiz Z?m4f5 yM]bi8]z6g6 ]v8g]C4t 
 
SDt cspn6tq5 out5f5 scMs6S5 vtmp5 g8ztcd2lQ5 Z?m4f5 yM]bi8]z6gu4 
]v8g]C4ti4 NlNw6yQx6t9lQ5 xrzi4 N9os4f]m2.  u{b SDt whmQ/zi4 
NlNw6y0Jtc6t9lA moMs6S6 whmQ/zi4 wxf Xw s/C1ix6goEp4f5 out5f5 
k]b8a6tEN/8q2Xb ]lW8 s/C1ix3=zi; bwm8Nwt9lA, Z?m4f5 N1ui3l 
kNc6tsJ5 ]v8g]C4ti4 nNt5tQxcoC/3mb k]b8a6tEt5tlt4 wisJu4.  SDt2 
cspn6tq5 sc4v8iMs6S5 ]b8N mo4bc3izi4 xyq8i k]b8a6tEi3j5 WoExaJ5 
xrQ/q8i4 s/C1ix3=1i WoExaJi kNKu WoExat9lQ5 r}Z6g6LQ5 Z?m4f5.  
vtmp5 xqDtc5tx6S5 ]b2huz WoE0JysJu4 x7m xqDtQ?q5 SDts2 
xrQixChQ2lQ% NMs5]b6bq5. 
 
 
sk3iz 
 
N9os4f]m6 ]x6r4bst9lA, kNK5 wmoEi3j5 vtmpq5 scMs6S5 SDt2 NMs5]b6bz 
Z?m4f5 y<M]bi5 tui4 xgC/3iq8i4 NMsymi6nsJu4 xrQ/sixChQ/sJu4 
r}Z6gwiq8i4 R$$.^ uo/8u4.  vtmp5 xqDtcMsEK5  wMst5tizi4 
s4fw6bsizi4 srs4f5 x2dtsJ2 xrq5b x7m ]x6rsm/sizk5 xrQ/stbsJj5 
k]b8a6tEi3j5 wMst5tt9lA, wMstbs8qt9lQ5 xyq5 ]rNs/tA5 wvJC/6g5 
xgcbsJ5 x2dtu4.  hNgw8N3u4 W0Jtc3lt4 wxf Xw s/C1ix6goEp4f5 out5f5 
]x6rQx6ylt4 k]b8a6tEJ8N8q2Xb s/C1ix3=1u[l k]b8a6tE8q2Xb, Z?m4f5 
]x6rsmt5tQxcC/6S5 x2dtu4 tr0JbsJu4 wij5, x7m xyq8i4 ]v8g]C4ti4 
wcNw/6t5tQxcC/6Lt4 k]b8a6tEix6gi4... xrz d[?y1i6nsN/6S6.  ryxi, wxf 
Xw s/C1ix6goEp4f5 out5f5 WoExc6Xb N1ui6 ]rNs/dtq8i4 xg3lt4, 
xr7mEz ur8i6nsJ8N6S6. 
 
vtmp5 xqDtcEK5 wkoEpgc4f5 whmQ/q8i4 xqiz N9os4f]m2 xr7mExi4 
em4bsJ2 r}Z6gwQxc3izi4 k]b8a6tbsJ2, x5bN6gu4 emwix8q7mb w8v7]b6yk5 
xro6gw?4gk5 xr]o0JbsQxcoC/6gi4.  vtmp5 xqDtc6S5 SDt2 cspn6tq5b 
xrQixChQ/q8i4.  ryxi, xrQ/sixChQ/sJ5 k]b8a6tEi3j5 
d[?y8q8i6nsQxcEx4nq8i4 nNJ5 xro6g6bsiq5 r}Z6g6bsix3mb s?bw7Q/q9l 
WJ8N3ic6tbslt4, xrq5, xrosbs?4gi bmw8k5, xr5gEx6g5 ]x6rQxc6bsiq8i4 
bw2hmi gnZ4nw5 mo[lQ5, x7m xrl1i6nw5 whmQlQ5 s6hxlw5 x[/6bsiq5.  
s4WDh4SA5 SDt4f5 cspn6bq5b sk3isixChQ/q5  ur8i6nso6tbsN/Ex4nq8i4 
ciQ/zi R* uo/8]bMw5 ]b4fx scsysJ5 wMst8ixD2tA.  bwm8Nwt9lA, ]b4fx 
]x6rQx6bst9lQ5, vtmp5 whmosEMs6S5 bmw8i4 em4bsi3j5 k]b8a6tEi3j5 
xrQ/sixChQ/sJ5 sk3icC/d2lQ5 R#^.^ uo/8]bMi4.  ]b8N sk3isJ6 r}Z6gwK6 
Z?m4f5 xro6gC/6bq8i4 bmw8i4 k]b8a6tEi3j5 em4bsJi wxf Xw 
s/C1ix6goEp4f5 out5f5 WoExcD8NC/8q2Xb s}?]l8]i5 WoExcDm8q2Xb 
k]b8a6tEi3u4 ]lW8 s/C1ix3=zi4. 
 
]b8N sk3isJ6 r}Z6gwK6 sk3isJu4 vtmp5 ]x6r4bzi4 d[?y1i6nu4 r[oQ/stbsJu4 
Z?m4f8k5 N1ui6 kNc6gk5 xrQ/sJk5 emwi3j5 k]b8a6tEi3j9l wisJu.  ]b8N 
sk3iE/sJ6 nebsMs6t9lA, vtmp5 whmosEoMs6S5 wMQx6yJm2lt4, W7mEsJ5 
"]x6r4y0Jbs5tx6g5 W0JbsJi": aH xroJ8N3iz g4yCstc6g2 xrz N9os4f]m2; x7ml, 
bH g4yCstc6g2 WoExEc5bMs6bq5 MwnsJi xyq8i WoExc6t9lQ5. 
 
bf4nst5tJm2lt4, wxf Xw s/C1ix6goEp4f5 out5f5 ne5tK5 ]m8N MwnsJj5 
wm3j5 x7m w1u8i4_si4]v6bq8i4 Wlxe0JbsJi4 mo4bsJ4ni moZ3u4 
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ydu5t1i6Xb44.  bwm8Nwt9lA, vtmp5 !)-_u4 W}=4nc6t5tK5 u4OQx6t5t2lt4, 
x7ml g8ztQlQ5 ho wxf Xw s/C1ix6goEp4f5 out5f5 ttcstq8i x7m 
WoExc5tx6ymiE/q5. 
 
vtmp5 xqDtcEK5 wxf Xw s/C1ix6goEp4f5 out5f5 xsM5t0Jt4nz8i4 
MwnsJu4 srs5 @) ciQ/zi gi/sMs6t9lQ5, wodyc3=sQxc6S6 x0pQ8qbzi4 
k]baJ2 s/C1ix3=sJ2 WoExcDyzb WoExc5tx6ymiq8i4 
bf4nst5tymN/8qt9lQ5 k]baJ5 WoExc3=sJ5, vtmp5 xqDtc6S5 ]b2huz 
wkoEpgc4f5 "scc5bsti3j5 WoExE/q8i s/C1ix3=4 s4fx6bst9lA xgxZz8i4 
kN5tx2"45, scsysJ6 yK9osJu gi0JtQ/q8k5 vtmpk546, sc6ym1m5: 
 

"k]b8a6t6bsJ5 ]m8N s/C1ix3=1i xgw8NsJi wobE/sQxcC/6S5 
]rNs/tA5 wodyq5 ]b4fNi xsMbsJi, wMslA s/C1ix3=s2 
xg6bs4v8iDy4nz.  k]b8a6tEi6 cspn6bsQxcC/6S6 w]M4f5 
WoExaJ5 cspn6bslt4, whmQ/slt4 xsM5t0JysJ5 xsMbsJu 
x0p]Q8q8iq5, x?lusbk5 w4WQ/sN/6g5 x7m kczt5t0JbsJ5 
moZ6tA5 xyxA5. 
 
xyq5 ]rNs/tA5 NlNw6bsQxc6g5 ]m8N s/C1ix3=1i whmQ/cC/6S5 
]rNs/tA5 xJ8q8iE/zi4 s/C1ix3=s2 v7Xizb xgw8Nst5tJ8N3iq5 
]rNs/i4 xgw8NstbsQxc6gi4, x7ml x5bN3iE/z netbsJ6 
xsMbsJu5. 
 
]m8N s/C1ix3=sJ5 s4fx6bsMsW9M4g5 ]b8N xgxZ6 scsyst9lA 
xgw8Nst5tQxcC/6S5 k]bu4 k]b8a6tEi3j5 X3NAtu4 xsMbs4v8io6X5 
WoExc3=sJ6, bm8N NlNw6yN/6S6 ]rNs/tA5 xg6bsQxc6g5 
wo/symN/3iq8i4 xgw8Nstbslt4.  ]b8N k]b8a6tEi3j5 X3NAbsJ6 
wMcC/6S6 WoExaJi4 WoExaQxcC/6gi4 kcztbs4v8i3izk5 
xsMbsJ6 x7ml cfA WoExaJ5 kcztbs0Jy4nE/q8i4 wMcC/6S6." 

 
bwm8Nwt9lA, vtmp5 whmosEoMs6S5 u4OQx4bs4v8iC/3izi4 N9os4f]m6 !)-
_v8i3u4 whmQ/six3li ]lW8 s/C1ix3=z xsMbsc5bo3izi4 srs5 @) ciQ/zk5. 
 
ra9o6]Xu4 N9os4f]maJ6 sk3isJ6 xgw8NstbsQxc6g6 wxf Xw s/C1ix6goEp4f5 
out5f8i5 ]lW8 s/C1ix3=zk5 NlNw6bsK6 R@(.@ uo/8aizi4. 
 
]x6rsmiE/sJ6 N9os4f]mj5 
 
kNK5 wmoEp4f5 vtmpq5 xqDtc6S5 u{b =xSu4 x7m wkoEpgc4f8i4 N9os4f]m6 
NlNw6bsQxc3izi4 Mwnc6gj5 x7m wkoEpgc4f8k5 ui{bsJj5. wxf Xw 
s/C1ix6goEp4f5 out5f5 vtmpk5 scMs6S5 xgdp2lt4 ]rNs/i4 woscw}=4nu4 
xro6gw0Jy4nu4 N9os4f]mk5 eg8qstQ/sd2lA.  whmQ/q5 wxf Xw 

                                                           
44 ]b8N scsyst9lA, x?usbk5 x0pQ/s3M4g5 wh]m]lbsJ5 whmQ/scbsK5 bmw8k5 xsMbsJk5 
s/C1ix3=1k5 _ bw4fx]l8]i5 s/C1ix3=sJ5 s2lu k]b8a6tEJ5 Mwnq8i4.  bwm8Nwt9lA, vtmp5 
s4WDh4S5 r4fgw8Nw5 x?lusbi4 nl7m6nwtbsQxc8q8iq8i4 ckwozgw8NClx6t9lQ5 fxS]En4f5 
yKiq8il wodycMsClx6t9lQ5 ckw8iC6bsJi4. 
45 scc5bsti3j5 si4]v6bsJ6, s/C1ix3=4 k]b8a6tbsizk5 xgxZ6 kN5tx3j5, wkoEpgc4f5. s2lz 
ttC6ym8q5g6. 
46 "kNK5 wmoEi3j5 vtmt5tiq5 r4fgw8Nw5 g]nt9lQ5 k]b8a6bst9lA MwnsJ2 ]Nnsb N7L2-0925, 
wxf Xw s/C1ix6goEp4f5 out5f8k5 _ ]lW8 s/C1ix3=z, wkoEpgc4f5.  r4fgw8Nw5 g]nt9lQ5 
vtmJ5 ]m5y @*_@(, @)))." m4WZz !), wMz ^. 
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s/C1ix6goEp4f5 out5f5 mo[lQ5 w7v7]b4y4f5 wv]Jt4nw5 bwmsK5 ]bhjz 
wodysN/6gj5.  vtmp5 xqDtc6S5 ]b2huz wodysd/sJu4; x7ml ]lW8 
MwnQMs6bz yK9o6 bmguz scsyccbsK6. 
 
bwm8Nwt9lA, bm8N scsysJ6 gi0JbsK6 ui{bj5 cspn3ix3mA bmw8k5 MwnsJk5 
x7m whot5tix6S6 whmQ/ui4 _ w7m]c ]x6rQx6yli moZ3u4, xgxZ3u4, s}?]l8]i5 
ui{bw5 tosDtq5tA5.  bwm8Nwt9lA, ryxi, ]b4fx scysJ5 whmQlQ5, vtmp5 
whmK5 xgw8Ns}=sJgxaQx4nq8i4 wxf Xw s/C1ix6goEp4f5 out5f5 
N9os4f]mEN/6bq8k5 ]b4fiz moZ6tA5 xgw8NstbsJi kN5tx3u wmoEi3j5 
moZ3i xgxZ3i. ]b4fx ttC6bsymJ5 N9os4f]m5 wm8Nw2S5: 
 

i.  sc6ymJu4 xr]o7mE1ix3izi4 ]rNs/csy}=sJ6 vNbu ]rNs/oEp3Jxk5 
xr]oli; 

 
ii.  ]rNs/4noxaJ6 NlNw6bsymJ6 ]rNs/c9M5]b6g5 ]rNs/4noxE1mA vNbu 

]rNs/csy}=1u xrosbsJ8N3li ]rNs/oEp3Jxk5; 
 
iii. WoExc3i3j5 NlNw6yym0JbsJ6 xqDbsymJ6 ]rNs/oEp4f5 vtmpq8i5 

vNbu; 
 
 
iv. ttC6bsJ6 xro6gw0Jt4ncs5tx3iCw0JbsJ6 vNbs2 ]rNs/csy}=zi5; 

x7ml 
 
v. ]rNs/9M5]b5.47

 
xro6gw0Jy5  
 
wob6y2lt4 N9os4f]m6 vJyQxc3izi4 xrQ/sJi4 xro6gw0Jbsix3li 
k]b8a6tEi3j5 ]x6rQx6yi3j5, vJysmw8N6gi4, vtmp5 s4WDh4S5 N9os4f]m6 
xrosbsQxc3izi4 w]M4f5 xro6g6bsic3li b[?vstQsJus8q5g6 woscw}=sli 
xro6g6bsli xro6gw0JbsJ5 N9os4f]m5 niocD8N3ix3mb xsMbsJi4 
s/C1ix3=1u.  vtmp5 xWEK5 ui{bz8i4 wkoEpgc4f5 whm4n6ysDtcd2lA 
]b2huz. 
 
cft4f5 cspn6bsc5b3iz N9os4f]m2 
 
N9os4f]m6 xq]Jt9lA x7m s/C1ix3=s2 yKi4nz whmQlA, wMslA xrz ]A2, 
NlN6t9lA, vtmp5 whmosEoMs6S5 N9os4f]m6 cspQx6bsc5bw8NExc3izi4 
cft4f5.  bwm8Nwt9lA bmw8i4 tusJ5 b[?i vtmcbsJ5 csp4vstu4 gi/slt4 
x3]CAb]m6 si4]v6bsc5bExc3iq8i4  k]b8a6tbsJ5 em4bsJ5 si4]v6bs0Jyq5 X3NAt5 
k]b8a6bsiE/z.  ]s4]gtQlA, x3]CAb]m6 s2l3u N9o3=sJu Mwnu4 tAux6g6 
N9os4f]mu4 ]x6r4bsMs6gu4 ur8inso6t5tQxcChQ8]N4X5 xgw8NsMs8q5g5 nebsJ5 
W0JtQlQ5, g4yCstc6g6 g4yCD8N6S6 sd8a3isJ6 x7mlFs}?]l8]i5 xro6gw0JbsJ5 
]x6rQx6bsdlQ5.  bmw8Nw2Xb, tusJ5 wMslQ5 g4yCstc6g5 bf4Xb k]baJi4 
N9os4f]mj5 d[?6]X9oDbsQxc6gi4, g4yCstcD8NEK5 wMQx6y0Jtcdplt4. 
 
 

                                                           
47 W0JtQlA BHP s/ci4 yt]M5 fxS]Enq5 G!(((H, @( C.E.L.R. (N.S.) 248 s?i @^*_u. 
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B. wms2 xg6bsiz 
 
x?lusboEp4f5Fwm3usboEp4f5 scMs6S5 vtmpk5 wxf Xw s/C1ix6goEp4f5 
out5f5 vJysmw8N3lt4 ur8i6nso6tbst5tNhQxc3iq8i4 wms2 xg6bsizi4 
]x6r4]X9o6bsizA5 xglx6bwomi3j5 k]b8a6gEi3l WoExcDysJ4f5, x7m 
wkoEpgc4f5 xgodpMs6S5 wxf Xw s/C1ix6goEp4f5 out5f5 giyd2lQ5 wm3j5 
xglx6bwomi3j5 X3NAtu4 ur8i6nso6t5t0JtQix6bq8i4 wm3u4 xf2oc8q5gi4 
xg3iq8i4 x7m f=/q8i4 ur8i6nso6t5tix3mb wo3ifk5 x4bfc3=1k5 f=/q8i. 
wxf Xw s/C1ix6goEp4f5 out5f5 xyx8awdpMs8qM5 ]x6rQxDbsd/q8i4 wm3u4 
xf2oc8q5gu4, x7m scMs6S5 bmw8i4 WoExE/q5 WoExaNh5tx7mE1iq8i4 
xglx6bwom2lt4 s/C1ix3=1u wm3u4. 
 
vtmp5 xqDtcMs6S5 wxf Xw s/C1ix6goEp4f5 out5f5 scsyE/q8i4 
WoExc5tx3iq8i4 wm3u4 xglx6bwom2lt4 sC1ix3=4 WoExat9lA.  vtmp5 
whmosEoMs6S5 x3]CAb]m6 xg6bsdp2lt4 !.& uo/8 r2]XE4gi4 w4y3=4tg5 xqtQJi4 
]ubi4 wm3u4.  wms2 sz]bdbslx6Li xg6bsiz netbsym0Jtc8qt9lA s}?]l8]i5 
xglx6bwomi3j5 ]N7m8q8isJ5 bwms8qt9lQ5 xsMbsizi s/C1ix3=s2, vtmp5 
g4yCDtcDmMs8qM5 wxf Xw s/C1ix6goEp4f5 out5f8i5 giydplt4 wms2 
xglx6bwom/six3izk5 X3NAtq8i4 ]m8NsJ4f5.  si4]v6bs0JysJ5 W/sQxc6g5 
wMQ/st9LQ5, vtmp5 xWEix6S5 wxf Xw s/C1ix6goEp4f5 out5f8k5 
]s4gCc5bdlQ5 wm3u4 xg6bq8i4 x3]CAb]m6, x7ml wxf Xw s/C1ix6goEp4f5 out5f5 
togw8NExc6Xq5 xglx6bwomQxc6to3lQ5 wm3u4 xg6Xb xqlx6gu4. 
 
 

C.  xgxZ6t]AztbsJ5 f=/sJ5 r[oq5 x7ml cEb8axtA5 
ttC6bs?9oxJ5 WoExaJ5 cspn6bsJk5 WoExc3=4 
 
ieQ/s?4g5 
 
bmw8i4 x?lusboEp4f5Fwm3usboEp4f5 x7ml wxf Xw s/C1ix6goEp4f5 out5f5 
xgodpK5 xyx8a6bsd/q8i4 cEb8axtA5 ttC6bs?9oxJ5 WoExaJ5 
cspn6bsJk5 WoExc3=1u, Wlx6gu4 cspnwdpK5 ie4ni4 ne2X9oxJi5 d3=1i5 
f=/sJi4 x7m w4WQt8N/6bq8i4 x?lusbq8k5 wh]m]ltc6S5, Wlx6gu4 wms2 
]x6rsmizk5 x7m WD6gk5, ]smJxDy3k5, ieQ/s?4gk5 ]smJxDy3k5 wclw9l 
wiQ?4bq8k5.  vtmp5 xqDtc6S5 ie4nw5 x4gxicc5b3iq8i4 d3=5 
f=/siE/q8i5, x7ml cspnwQxc6t5tQxcMs3iq8i4 xqDtc6S5 yK9osJi 
cEb8axtA5 ttC6bs?9oxJ5 WoExaJ5 cspn6bsJk5 WoExc3=1u 
MwnQ/sMs6gi yK9osJi. vtmp5 whmosEoMs6S5 vt9lQ5 SC{SE{, sxgSC{SE5, 
vt9lQ5 Nwg5/8, NgE5 x7m NwgCw5 cspnw}=1u wMos0/sd2lQ5 Gryxi 
xgxZ6tA5 to0Jbs8q9lt4H cEb8axtA5 ttC6bs?9oxJ5 WoExaJ5 cspn6bsJu 
WoExc3=1u (@%_!$, cspn6bsc5b3ix6lt4 yK9o3u s2l3u f=y}=sJu x7m ]b8N 
Wxi4X5 beb]m5 cspn6bsc5b3ix3li n3?siE/z.  
 
x7ml, x?lusboEp4f5Fwm3usboEp4f5 xWEMs6S5 vtmp5 ]x6r4yd2lQ5 k]bi4 
cEb8axtA5 ttC6bs?9oxJ5 WoExaJ5 cspn6bsJk5 WoExc3=1u cspnw}=4nu 
by3Jxu cspnDbsix6gi4 ck6 xqtQJ5 by3Jxjxc5bEx4nq8i4. wxf Xw 
s/C1ix6goEp4f5 out5f5 vtmpk5 scMs6S5 nl7mEx6bsJ5 cEb8axtA5 
ttC6bs?9oxJ5 WoExaJ5 cspn6bsJk5 WoExc3=1u (@%_!$ n3?siq8i4 
csyDJ4g4f5 by3Jx3jxMs8q8iq8i x7m ie4nw5 W/sJ5 WD3isJu5 b]mi 
N4n6bsc5b3mb.  gnZ4nw5 Wbc8qt9lQ5 ck6 xqtQJu4 cEb8axtA5 
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ttC6bs?9oxJ5 WoExaJ5 cspn6bsJk5 WoExc3=sJu (@%_!$_u, vtmp5 
scMs6S5 ]m8N yK?6ymlx3izi4 cspnwN/6Xb ie4ni4 wt6X9oxJ8N6gi4 
wmzk5 by3Jx2.  ryxi, vtmp5 cspnw4v8i3ix6S5 k]bu4 cspnw}=1u4 
xgw8Nst5tQxcEx4nq8i4 wm3u by3Jxu cspn6bsMs6t9lA gnZ4n6 cEb8axtA5 
ttC6bs?9oxJ5 WoExaJ5 cspn6bsJk5 WoExc3=1u (@%_!$_u.  
 
]x8ix3N6gcEx4nq8i4 n3?sJ5 cspn6bsiq5 
 
vtmp5 NlNw6yK5 wxf Xw s/C1ix6goEp4f5 out5f5 ]x6rsmt5]t8N3iq8i4 
wclc6gi4 cspnwi4f5 n3?s?9oxJi5 wo3ifc6gi5 x4bfc3=sJi wiQ/sJi 
f=/s8q8iq8i.  x?lusboEp4f5 vNbu xgodpK5 ]smJxDy5 cspn6bsd2lQ5 
f=yt9lQ5 whxi cspix3mb xyx8a6gi f=/sJi wm6h1u.  vtmp5 xqDtc6S5 
vNbu x?lusboEp4f5 xgod/q8i448.  bm8N ]smJxDy3k5 cspn6bs0JysJ6 
f=/sJk5 x4bfc3=1i wo3ifc3=1u cspn6bsicgw8Nd8q9lA f=/s]n3izi4 
ryxi5bs6 f=/sJ2 kc6tbs8q8izi cspn6bsdlA. 
 
cspn6bsJ5 bmw8k5 v5ux7j5, ]sb3N6gk5, yti3k5, x7m x]jixk5 cspnw}=1i 
WoExc3=1u (@%_!), !$, @!, @@, @$, x7ml @% 
 
wkoEpgc4f5 vtmpi4 toydpK5 wxf Xw s/C1ix6goEp4f5 out5f8i4 
csonwd2lQ5 v5ux7j5, ]sb3N6gk5, yti3k5, x7mx]jixk5 cspnw}=1i WoExc3=1u 
(@%_!), !$, @!, @@, @$, x7ml @%_u wv]Jbsix3mb grb6t5t0Jbslt4 gnZ4ni4 x7m 
cspnw0Jbslt4 f=/sJ5 w4WQ/siq8i4 d3=1k5 f=y}=sJk5 by3i GcEb8axtA5 
ttC6bs?9oxJ5 WoExa0Jyz8i (@%_!$H s}?]l8]i5 cEb8axtA5 cspnw}=sJi 
(@%_!), @), @!, @@, @$, x7m @%H.  ]b8N wvJ6g6LA g4yCsbsJ6, wkoEpgc4f5 
scsycMs6S5 ]sb3N3iE/z ytizl xyx8a6t5tN/3izi4 n=1i4 wm3i 
xf2oc8q5gi, x7m rtx7 x7m xjix ]x8ix3N3iCMs6Xq5 wm3usbk5 ]smJk5.  
Wc]bA, wxf Xw s/C1ix6goEp4f5 out5f5 scMs6S5 vtmpk5 wmw5 wisJu5 
]sb3N6gc8q8iq8i4 yt8qizi[l; ryxi, gnZ4ncs5tx8q9Lt4 
bwm8Nw8qiCw0Jbs7mEA8N6gi4.  
 
vtmp5 xqDtcMs6S5 ]b4fx cspn6bsiE/q5 gnZ4nq5 wv]JbsJ8N3iC6LQ5 
w4WQ/sJk5 f=/sJ6 w4WQ/st9lA, x7m wMQx6yJmoMs6S5, cspnwigw8N3j5, 
cEb8axtA5 ttC6bs?9oxJ5 WoExa0Jyz8i (@%_!), @), @!, @@, @$, x7m @%, 
cspn6bsc5bd2lQ5 WNhxDyb]m6 f=y8Nst9lA wo3ifc3=1i5 x4bfc3=1i5 x7m 
beb]m5 csn6bsc5bC/6Li cEb8axtA5 ttC6bs?9oxJ5 WoExa0Jyz8i (@%_!$ 
yK9o3u s2l3u f=y}=sJu x7m beb]m5 ]b8N xiA6X5 cspnwc5bC/6Lt4 
n3?s8N6t9lA. 
 
s6hxl4 s6y6tDt9l
 
x?lusboEp4f5Fwm3usboEp4f5 vtmpk5 scMs6S5 s6y6tDt5 s6hxlw9l wm3u 
s/C1ix3=1u5 Ni/sgw8NExc3iq8i4, s6hxlw5 Ni/sN/3iq8i[l scMs6S5 
b1]m3=1i x4b]f6bsJi.  vtmp5 xqDtc6S5 s6hxlw5 s6y6gDt9l bmw8i 

                                                           
48 x?lusboEp4f5 vNbu wSD9 !$, !((( gi0JtQ/z5 si4]v6bz5 sc6ymK6  Mwn]bDysN/6gj5 wm8N: 
"n3?sJ5 cspnw}=1u (@%_!)_u cspn6bsc5b3ix6S5 srsu xbsy3u m3Dw6b3lQ5, f=/s8q8izi x7m 
kc6tbs8q8izi f=/sJ6, x7m cspn6bsJ5 xgw8Nstbsc5b3ix6S5 x?lubi4 nS8ix6tk5 
x?lusboEp4f8k5 vNbu csnonwic3ix6t9lQ5 bmw8i4 ]smJi4 xg3lt4 CwS gCs5i4 x7m Daphnia  
]smJq8i4 Gx?lusboEp4f5 vNbu x?usbi4 nS8ix6bE/q5 WoExaJ5 cspn6bs0Jyq8i4 
]smJxDy5." 
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WbcD8N3iq8i4 d3=1i f=y}=sJi by3i f=/sJi x7m wo3ifc3=1i x4bfc3=1i 
wisJi f=/st9lA.  vtmp5 whmosEoMs6S5 wMQx6yJm2lt4 s6hxl1u4 
s6y6tDtu[l xgxZ3i bf4nsJi bmw8i f=/sJi wMsicd2lQ5 cspn6bsJi, 
x7ml cEb8axtA5 ttC6bs?9oxJ5 WoExa0Jyz8k5 WNhxDyb]m6 
cspn6bsc5bdp2li bf4nsJcEx4nzi4 s6y6tDt3M1u4 s6hxl[M1u4 f=/sJu5 
cEb8axtA5 ttC6bs?9oxJ5 WoExa0Jyz8i (@%_!$_u5. 
 
WoExcd/sJu4 ICP-MS 24 _i4 n=4nc6gi cEb8axtA5 ttC6bs?9oxJ5 WoExaJ5 
cspn6bsJk5 WoExc3=1u (@%_!) x7ml !%_u 
 
wkoEpgc4f5 xWEMs6S5 vtmp5 g4yCstcdlQ5 wxf Xw s/C1ix6goEp4f5 
out5f8k5 toydlQ5 ICP-MS 24 _i4 n=4nc6gi cEb8axtA5 ttC6bs?9oxJ5 
WoExaJ5 cspn6bsJk5 WoExc3=1u  (@%_!)_u cspn6bsix3lt4 yK9o3u s2l3u 
f=/sJu x7m beb]m5 f=/sJi, x7ml cEb8axtA5 ttC6bs?9oxJ5 WoExaJ5 
cspn6bsJk5 WoExc3=1u (@%_!%_u yK9o6]Xu s2l3u f=/sJu.  
vtmp5 xqDtcMs6S5 gnZ4ni5 WoExcd/sJu4 ICP-MS 24 _i4 n=4nc6gi 
f=/sisJu wms2 k4t6bsiz wm6h4 @_u5 x]gtcD8N3izi4 x7m 
wMQx6yJmoMs6S5 ]b2huz MwnsJj5.  vtmp5 xqDtc6t9lQ5 gnZ4nw5 
WoExcd/sJu4 ICP-MS 24 _i4 n=4nc6gi cEb8axtA5 ttC6bs?9oxJ5 WoExaJ5 
cspn6bsJk5 WoExc3=1u (@%_!%_u wv]JbsN/3iq8i4 cspnwt9lQ5 m3D1i 
wm6h1i x4bfc3=sJi, vtmp5 xqDtc6S5 wxf Xw s/C1ix6goEp4f5 out5f5 
whmQ/q8i4 wq3C0JysJ5 wms2l ]x6rsmiE/z wo3ifc3=1u x4bfc3=1u wlxi 
WoExaJk5 wMQ/sizi4 WoExc3=sJu.  vtmp5 wh]m]ltc6S5 wms2 
]x6rsmiE/zi4 n3?sisJu4 ra9o6]Xu f=y}=sJu wi3ofc3=1u x4bfc3=1u 
GWoExc3=1u (@%_!)H, ryxi wms2 ]x6rsmiE/z wo3ifc3=1u x4bfc3=1u 
wh]m]ltQ/s8qM6 vtmpk5 cspn6bsJ5 WoExc3=1u (@%_!)_u NlNw6yN/6Xb 
]x6rsm8q5gi4 ]N7m8q8isJi[l WoE0JysJi. 
 
xf2o]Eo6t5ti6 n3?s?9oxJi4 r[oQ/sJi4 
 
x?lusboEp4f5Fwm3usboEp4f5 xgodpK5 vtmp5 xf2o]Eo6t5td2lQ5 
n3?s?9oxJi5 r[oQ/sJi5 d3=1u5 f=/sJi5 x7m wo3ifc3=1i5 x4bfc3=1i5, 
mo4bsQxc6t9lA, grcC/6S6 u4OQx6t5tiq8i4 r[oQ/sJi G]h3l xen6, v8]k/6 if, 
yx3N6, S4b]M6g9l bmw8i4H xbsy3u f=/sisJu d[?y8q8i6nj5 f=y}=sJj5. wxf 
Xw s/C1ix6goEp4f5 out5f5 xqctc8qM5 ]b2huz xgod/sJu4 x7m 
WoExcExcDyE/q8i4 W0Jbs5tx6gi4 bfJ8NMs8qM5.  vtmp5 scMs6S5 wxf Xw 
s/C1ix6goEp4f5 out5f5 bmw8i f=/sJi x4bfi widyEQxc6bq8i4 
wodyc6t5tc5b3iq8i4, x7m xqctc6S5 wxf Xw s/C1ix6goEp4f5 out5fq8i4 
xf2o]EQxc6t5tQxc8q8iq8i4, x7m bwm8Nwt9lQ5, ur8i6nst5tQxc6S5, n3?sJ5 
xqiE/q8i4. 
 
 

D. wo3ifw5 x4bfc3=sJ5 wiz5 
  
wkoEpgc4f5 x7ml x?lusboEp4f5Fwm3usboEp4f5 scMs6S5 vtmpk5  wxf Xw 
s/C1ix6goEp4f5 out5f5 cspnwtbsQxc3iq8i4 xqiq8i4 wo3ifc3=sJ5 
x4bfc3=sJ5 wiq8i4.  wkoEpgc4f5 xWEMs6S5 si4]v6bsJ6 cspnwd2lA ck6 
xqtQJu4 woy}=sJ8NEx4nq8i4 wi4nc3iq8i4 wo3ifw5 x4bfc3=sJ5 wiQ/z5 
nioc3li ]lW8 WoEx4nq8i4 x7m n=4n4v8i3i6 WoExaJi4 ]lW8u G]s4]gtQlA, 
n=4n6 slu5 x7ml s/ci5 yt]MaJisgw8NExo4H, X3NAbsJ5 yKi4n2t8i 

 33



]x6rQx6y0Jbsix6g5 wo3ifw5 x4bfc3=sJ5 wiz8k5, x7m xf2]o5 
ckwoz0Jtc6t5tcb3iq8i4 s/C1ix3=1i ]lW8 s/C1ix3=q8i xyq8il 
x4b]f6bsJi mo[lQ5 ]sb3N6gc6g5, wms2 n3?siq5 f=/siq5, x7ml 
N1uidtQ/sJ5.  x7ml wMc6LQ5 x?lusboEp4f5Fwm3usboEp4f5 vtmpk5 
scMs6S5 wxf Xw s/C1ix6goEp4f5 out5f5 xgw8Nst5td2lQ5 ne5tym/q8i4 
iDx6yDy4ni4 wMQxDbsix6gi4 wlocD8N3izk5 srs5 %.! sz]bk5 
xgw8Nstbsix6g5 x7m tr5bwoNh[lt4 xg6bwoNh[lt4 xJ3N8q8io]mzA5 wx8 ]o4 
by3u4 xg]z3ix3lA wMQx6bs0Jbst9lA wlocD8N3izk5 wo3ifw5 x4bfc3=sJ5 
wiz8i. x?lusboEp4f5Fwm3usboEp4f5 scs0pt9lQ5 vtmpi4 bwm8Nw5gu4 
gnZ4nu4 WQxc3izi4 xsM5t5tx3ix6Xb x7m k]b8a6tE0Jyz 
xqlx6bwomtbsq8N3ix6X5 x7m cspnw]Ci4ymt9lQ5 ]S6 # x7m %_u4 wo3ifw5 
x4bfc3=sJ5 wiz8i srx4]nzi !(((, scMs6S5 xsM5ti3j5 g]Czgw8N3izi4 
wo3ifw5 x4bfc3=sJ5 wiz8i xsMbsiE/zi. 
 
vtmp5 xqctcMs6S5 wkoEpgc4f8i4 x7ml x?lusboEp4f5Fwm3usboEp4f5 
xq]MaJ8N3iz wloc3iz wo3ifw5 x4bfc3=sJ5 wiz5b W7mEsizi4 
s/C1ix3=1u5 x4bfi5, x7m cz WoExaiq5 wiq9l x4bfw5, wMslQ5 
xf2o]Eo3iq5 x4bfw5 wisJi, s/C1ix3=4 xg6bst9lA W7mEsiCMs6Xz5.  
bwm8Nwt9lA, vtmp5 wm8]N6yMs6S5 wxf Xw s/C1ix6goEp4f5 out5fq8i4 
giyd2lQ5 wo3ifw5 x4bfc3=sJ5 wiz5 xsMbs0Jyz8i4 si4]v6bsJu4 
k]b8aEx6bsc5bC/6gu4 x3]CAb]m6 wMQxDbsli x3]CAb]m6 si4vzk5, cspnDbsix3li 
wo3ifw5 x4bfc3=sJ5 wiz5b xqizi4 WoExaQxc6g5 nioE/stbst9lQ5 x7m 
n=4nw5 WoExat9lQ5 WoExaix6g5 s/C1ix3=1u.  X3NAbsJ6 wMc3ix6S6 
X3NAbsJi4 yKi4n2t8i ]x6rQxDbsix6gi4, x7m hNu4 W0Jtc6Lt4 
wodycDmoEx4nq8i4 NlNw6ylt4 wMQxDbsix6gu4 xqizi4 
w9oE/symJ8N3izi4 wo3ifw5 x4bfc3=sJ5 wic3=z5.  si4]v6bsJ6 
scsyc3ix6S6 ck6 gxXs2 ns/s0Jyz, ]x6rsmtQQx4nzi4 x7m 
cspn6bsiE/zi4 s/ci yt]]MaJi5 x4b]f56bsJ5 xg6bst9lQ5 nsy0Jbslt4 
wMzi wiQ/zi wo3ifw5 x4bfc3=z5b, wMst5tlt4 dxaw8Ns/6g2 wodyzi4 
x7ml n4fwlt4 ]sb3N6gi4 n3?s?9oxJi4 x4bfi4, x7m WoExaiz x4bfw5 
xf8izi x0p]Q8q5gil ]sb3N6gcoc5b3iq8i wo3isfw5 xf8iq8i, wms2 
f=/sizb ]x6rsmizi, N1uiE/sJi XX5t}=sJi, x7m xyq8k vtmp5 
g4yCstQ/q8i x3]CAb]m6 cspn6bsds/2lt4 g4yCtq8i.   
 
 

E.  h2]lbs2 n/symJ9l ckw8iE/q5 
 
wkoEpgc4f5 vtmpk5 scMs6S5 ]x6rsmiE/q5 WoExcDysJ2l ckw8iE/z 
h2]lbw5 x7m ns/symJ5 ne5tJ5 wo3ifw5 x4bfc3=sJ5 wiz8i4 W7mEsizi4, 
xsMbsizkgw8Ns8q5g6 ryxi s4fx6bsizil. wkoEpgc4f8i4 x7ml 
x?lusboEp4f5Fwm3usboEp4f5 scMsEK5 wMq5 kNs2 ]sN3izk5 i[oN3izk5 
cspnDbsJ5 xsMbsJ8N8q9Lt4 yduymiq8i4 ]x6rQx6bslt[]l8]i5 
k]b8a6tbsQxc3mb, xgod/sJ6 Ni/scbsMs6g6 !(((_u kNoEi3j5 cspn6tj5 
xgod/scbsMs6g6 WoExaMs6S6 wxf Xw s/C1ix6goEp4f5 out5f8i5.  vtmp5 
xqDtcMs6S5 ]x6rsm/sQxc3izi4 wo3ifw5 x4bfc3=sJ5 wi/sJ6 ]m8N 
yKi2t8il ]x6rsm8q8i6 xg6bsicd8q9lA yKi2t8i x?lusbk9l hCAbsN/6g6. 
 
vtm]p5 wm8]N6yK5 wxf Xw s/C1ix6goEp4f5 out5f8i4 cspnwd2lQ5 x3]CAb]m6 
kNs2 ckw8iE/zi bmw8i4 h2]lb3i4 x7ml Sx3E/6bsymJi4 ci]Qo6tbsymJi4, 
x7ml wxf Xw s/C1ix6goEp4f5 out5f5 xgodpQxc6tbsix6S5 xgod/q8i4 
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kNoEi3j5 wx8/ix cspnwMs6gj5.  x7ml, vtmp5 wm8]N6yK5 wxf Xw 
s/C1ix6goEp4f5 out5f8i4 k]b8aEx6t5td2lQ5 wNq6yt5tlt[]l8]i5 bmw8i4 
yduymJi4 ]sN3izk5 i[oN3izk5 cspnDbsJi4  cspnw0Jbsc5b6gi4 
ne5t5tc5b6gi4 gnZ4ni4 dxaw8Ns/3izk5 h2]lbi. wxf Xw s/C1ix6goEp4f5 
out5f5 woyixEK5 k]bi4 yduymJi4 ]sN3izk5 i[oN3izk5 cspnDbsJi4 
etxi ]S6 !, xrxi h2]lbs2 D# ciQ/z]i5g2 wm6h2 !, x7ml wo3ifw5 
x4bfc3=sJ5 wtiE]ME/q8i.  gnZ4n5 vtbsJ5 beb]maQxc6S5 x7m si4]v6bsc5b3lt4 
x3]CAb]m6 vtmpk5 x3]CAb]m6 si4]v6bq8i. 
 
 

F.  gnZ4nw5 !((@_u f=Jc6t9lA 
 
x?lusboEp4f5Fwm3usboEp4f5 xWEMs6S5 wxf Xw s/C1ix6goEp4f5 out5f5 
xgw8Nst5td2lQ5 Nw[oQx6bz8i4 gr]batbq8i[l gnZ4n5 vtbsJ5, w4WQ/stbsJi,  
]M1 ]o4u, w4WQ/E/sMs6g5 !((@_u f=JcMs6t9lA wo3ifc3=1u5 ]S6 $_u wo3ifw5 
x4bfc3=z8i. wxf Xw s/C1ix6goEp4f5 out5f5 scw8Ns/6S5 gnZ4nw5 
xgw8Nsiq8i4 x7ml xqDtcMs6S5 vtbsli si4]v6bsN/3izi4 vtmpk5.   
 
 

G. ]sb3N6gc3iq5 s/c5 n3?s?9oxisJi 
 
wkoEpgc4f5 xgodpK5 vtmp5 toydlQ5 cspn6bsdplt4 ]sb3N6gcEx4nzi4 
x4bfw5 wo3ifw5 xg6bsJ5 wisJu nN0Jbs2lt4 Gx2dti4, u5b3=1i4, w[l3Jxk5 
g8ztQ/s2lt4, xyq8k9l nN0JbsJ5H x7ml, yKi2t8i s/c5 xg6bsix6g5 
w[l3JxosDbslt4 cspn6bsc5b3lt4 x7ml xg6bsJ8NEx4nq8i4 cspn6bslt4 
wo3fw5 x4b]f6bsJ5 s/c5 iDx6bsMs8q8iq8i xg6bsix3lt4 ryu ]sb3N6gc8q5g5 
x7m wrnCw8q5g5 xg6bsJ8N3ix3mb. wxf Xw s/C1ix6goEp4f5 out5f5 scMs6S5 
"ur5g7mExl4 x4b]f6bsc5b6g5 s/c5 miCs2 ]czkx6bsic5b3izi449, ryxi 
xqctcMs6S5 ]b4fx cspn6bsQxc6g5 cspn6bsQxc3iq8i4 Wlx6gu4 X3NAtco6Xb 
emwixi3j5 WoEx4nq8i4.  x7ml, wkoEpgc4f5 scMs6S5 vtmp5 toyd2lQ5 
wxf Xw s/C1ix6goEp4f5 out5f8i4 cspnwdlQ5 xf2o]E4gi4 xf8izi wm6hw5 
x4bfc3=sJ5, h2]lbw5, x7m ]SE/sJ5 x4bfc3=sJi x7ml ]sN6y5b3iq5 i[oc5b3iq5.  
vtmp5 xqctcMs6S5 wkoEpgc4f8i4.  Wlx6gu4, wxf Xw s/C1ix6goEp4f5 
out5f5 cspnwix6t9lQ5 xf2o]E4gi ckwosDbsQx4nq8i4 nsy0JbsymJ5 
wmc3isJ9l wo3ifw5 x4bfc3=sJ5 wisJ5, x7m woyym}=sJ5 cspn6bsiq8i4 
wMst5t2lt4 x7m cspn6bsiE/q8i4 xf8izi wm6hw5, 
dxaw8Ns/3isJ5_ns/symJ5, x7ml dxaJi x4bfi wo3ifc3=1i ]SE/q8i, x7ml 
wloE/sJ5 w4WQ/q5 rslQ5 wm6h4 d[?6]X9oc5b3iz x7jc5b3iz W0JtQlA. 
 
x?lusboEp4f5Fwm3usboEp4f5 whmcctc6S5 wkoEpgc4f8i4 x7ml wxf Xw 
s/C1ix6goEp4f5 out5f5 eu3Dd?q5 ck6 x]gtc6tQQx4nzi4 ns/symJ6, wMslA 
xg6bsiz s/ci yt]MaJ5 wo3ifq5b xg6bsMs6g5 wMq8i x4bfc3=sJ2 
wo3ifk5 wisJu, dxaw8Ns/6t5tdp2li x7m n4fbsd2lA ]sb3N3izb n3?siz 
wo3ifi5 x4bfi4.  xqctc6SA5 bm8N WoExaQxc3izi4 WoEctQ/slt4 
wo3ifc6g5 x4bfc3=sJ5 xsMbsiE/zb si4]v6bsiz d]Mi scsysJ6. 
 
wkoEpgc4f4bs6 wxf Xw s/C1ix6goEp4f5 out5f8i4 cspnwdpK5 wo3ifw5 
miCz8i4 sd4X9oxisJ6 csp/sQx3ix3m5 x7m nebs?9oxJ5 sd4X9oxJ5 wo3ifw5 

                                                           
49 gi0JbsJ6 si4]v6bsJ6 ]Nnstz @ 
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x4bfc3=zi cspQx3lQ5 wms2 ]x6rsmizi4 hdy6t5t?9ox8q5bEx4nq8i4.  
xqDtc6SA5 ]b8N WoExaN/3izi4 s/C1ix3=4 vmQ/so3li WoEx8a6tbsN/6X5 
]x6rsm/so3li x7m X3NAbsizk5 ra9o6]Xu em4bsi3j5 k]b8a6tEi3j9l 
X3NAbsJu. 
 
wkoEpgc4f5 xWEMs6S5 vtmpk5 gryCstcd2lQ5 wxf Xw s/C1ix6goEp4f5 
out5f5 cspndlQ5 ]x8ix3N6yJcc5bEx4nzi4 s/C1ix3=s2 wmzi5 miCs2 wlxi5 
s/C1ix3=1u5 s4fw6bs4v8i6t9lA s/C1ix3=4.  wkoEpgc4f5 sc4v8iMs6S5 wxf 
Xw s/C1ix6goEp4f5 out5f5 cspnwQxc3iq8i4 n4fbsix6gi4 ]x8ix3N6gi4 
miCs2 wlxi niCzi5 GmiCs2 wlx cspn6bsliH wm3j5 x4g6yc5bEx4nzi4 
sC1ix3=4 s4fx6bsli wmco6t9lA.  Wc]bA5, wxf Xw s/C1ix6goEp4f5 out5f5 
xw?0JtcMs6S5 miCs2 wlxi yMu5 xkE kc6t9lA  s/C1ix3=4 uxiE/s2li 
]x6rsmw8N6bso6t9lA, ur5gu4 sd8a6gcc5bMs3izi4 bwm8Nwt9lA.  x7ml, wxf 
Xw s/C1ix6goEp4f5 out5f5 scMs6S5 xkE trc5b8q8izi4 s4fx5bsymJj5, 
bwm8Nwt9lA sd8a3isN/6g6 ur8i6nsc5b6S6, x7m bwm8Nst9lA, f=J5 
s/C1ix3=1i5 wmsJ5 x5t4gu5 n3?sJ5 d3=5 byq8k5 s}?]l8]i5 wo3ifw5 
x4bfc3=sJ5 wiz8k5 ]x6rsmd/sJu MwnsJu wodycExcC/6S6.  vtmp5 
xqctc6S5 wxf Xw s/C1ix6goEp4f5 out5f8i4.  ryxi, sd8a6g6 
scsysix6S6 X3NAtc6t9lQ5 WoEx4ni4 ra9o6]Xu kb8a6bsJu ]x6rQx6bsJu. 
 
ra9o6]Xu4, wkoEpgc4f5 scMs6S5 vtmpk5 cspnwd2lQ5 xfi ezsZ3i4 
nsy0JbsJi4 ]S6 !_j5 cspQx3lt4 ck6 WD6]X9o6ymtQQx4nq8i4 dxaw8Ns/6g5 
wo3ifi x4bfi, x7m wm3u5 w4WQix6bq5 n8qizi5 wms2.  vtmp5 xqDtcMs6S5 
bwm8N ]N7mZ/3iq8i4 cspnDbsJ5 wms2 n8qiE/zk5 dxaw8Ns/6gu4 
x4bfc3=sJ5 cspn6bsicC/3iq8i4.  cspn6bsJ6 wMc3ix6S6:  G!H 
vJysmw8N6gu4 miCs2 ckw8iE/z cspn6bsiz; G@H wodyE/z ]S2 !; G#H 
cspn6bsiz ck6 d7j5 wq3Cic6tQQx4nzi4 ]S6 !; G$H cspn6bsiz wms2 
n8qizb wo3ifi x4bfi; G%H cspn6bsiz dxa8q5g6 wm6; x7ml G^H 
iW5b3N3iE/z cspQx3lt4 ]s7mdtcD8NEx4nz8i4. 
 
 
H. emwi3j5 k]b8a6tEi3j9l X3NAbsJ6 
 
wkoEpgc4f5 x7ml x?lusboEp4f5Fwm3usboEp4f5 xWEMs6S5 vtmp5 toyd2lQ5 
xgodpMs6S5 wxf Xw s/C1ix6goEp4f5 out5f5 giyd2lQ5 ra9o6]Xu4 em4bsJ5 
k]b8a6tbsJ5 X3NAtz8i4 srs5 Wzh5 g]zix8q5g6 s4fx6bsix6t9lA s/C1ix3=4, 
x7ml x3]CAb]m6 cspn6bsc5b3li k]b8aEx6bsc5b3li b[?gxalt4_WoExaJi 
x]3CAb]m6 si4]v6bsJi gi0JbsJi vtmpk5.  wkoEpgc4f5 ra9o6]Xu4 si4]v6bsJu4 
k]b8a6tEi3j5 X3Nwi3j5  wMst5tdpK5, xyq8i wMc3lt4, sc6ymJu4 
wlocExc3izk4 wmc3isJu4 wo3ifc3=sJu5 wiQ/sJu5, NlNw6bsiq8i4 
wisJ5 ]x8ixi3N6gc6g5 s/C1ix3=1u, NlNw6bsiq8i4 wisJ5 ezsZc6g5 
wo3ifk5 x4bfc3=1k5 nsy0Jbslt4 xg6bsJ4n5, xqiz xg6bsQxc6g2 nwy0Jbsli 
]S3k5, Nw[oQx3lA gnZ4nw5 n=4bc3iCwJ5 wisJu, x7m NlNw6bsiq5 gnZ4nw5 
cspn6bs4viExc6g5 r[oc3iC6bsJ5. wxf Xw s/C1ix6goEp4f5 out5f5 
xqDtcMs6S5 ]b4fiz xgod/sJi4 x7m vtmpk5 sc6Lt4 ]Abf5 
X3N4ymoxi1iq8i4 si4]v3ix6Lt4 wxf Xw s/C1ix6goEp4f5 out5f8k5 si4]vz5 
bw/sJ6 " s4fx6bsJk5 xrQ/sixChQ/sJ5 x7m cspn6bsiz s/C1ix3=2 
s4fx6bsizb WoEx4nq5, ]lW8 s/C1ix3=zi, kN5tx3u",  b[?i xgod/sJ5 
wMstbsix6S5 ra9o6]Xu k]b8a6tEi3j5 emwisJi.  vtmp5 wm]N6yK5 wxf Xw 
s/C1ix6goEp4f5 out5f8i5 ]x6r4yix3lt4 ra9o3]Xu4 k]b8a6tEi3u4 emsi3j5 

 36



X3NAtu4 mo[lA wkoEpgc4f5 xgod/q5 x7m ]Ab2 si4]v6bz, x7m giylt4 ]b2huz 
si4]vu4 srs5 Wzh5 xiA6X5 s4fx]Mo6t9lA s/C1ix3=4. 
 
 
H. Mwns2 xg6bsizb y=giz 
 
vtmp5 whmosEK5 MwnsJ6 srsk5 xg6bsJ4nsd2lA *_k5.  ]b8N whmoxz5 
trbst9lA, vtmp5 xqctc6S5 wxf Xw s/C1ix6goEp4f5 out5f8i4 MwnsJ6 
mo4bcExc3izi4 X3NAbsJu4 ]m8N s/C1ix3=s2 WoExEix6bzi4 x7m mo4bc3li 
kNoEi3j5 gnZ4ni4 xgw8NsJi4, vJysmw8N6gu4 X3NAtc3=sJu mo4bc3li 
srsk5 b9omk5 WoExaix6gu4 x7ml ur8inso6t5tli WoExE/q8i4 srs5 
Wzh5 wxf Xw s/C1ix6goEp4f5 out5f5 giy0Jtc3iEix6bq8i ra9o6]Xu4 
si4]vq8i4 k]b8a6tEi3j5 WoEx4nq8i4 X3NAti4.  x7ml, cspn6bsN/3iz 
Gx3]CAb]m6H xqDtQlA cspn6bsiz N9os4f]m2, vtmp5 NlNw6yK5 eM7usi6n6 
MwnQ/sJ6 xg6bsic6X5 Wsi6nsizi4 xyq8k9l tusJ5 wLx6i6ns2li. 
 
 
I.  whoiz 
 
d]Mi W0JtQlQ scsysJ5 mo[lQ5 ]xtf9 !# kNK5 xqDtoxz8i, vtmp5 
xqDtc6S5 k]b8a6tEix6Lt4 wxf Xw s/C1ix6goEp4f5 out5f5 ]lW8 
s/C1ix3=zi4 Mwnu4 mo[lA mo4bs/Exo5 b[?i x7m si4]v6bsJ5 Mwnu 
wMstbsJu NlNw4fbstbsJu C_u. 
 
 
xgo6tbsiz  
 
vtmp5 s4WDh4S5 xgo6t5ti6 whm6]hbsQxcChQ2lA wkoEpgc4f8k5.  hot9lA 
Mwnw5 kc6tbsymiq5 vtmpk5 whm6]hbsiz, s4WDh4SA5 mo8q8isJ6 ]b2huz 
MwnsJu4 hdu5tisix3izi4 kN5tx2 wm3j5 moZz8i4,50 x7ml Mwnc6g6 
xgoExc6tbs0Jtzi4 hx4bs0Jt4ni[l ]n8ztbsix6S6 moZ6tA5 xgw8NtbsJi4.  
cspn6t5 to/sJ5 kN5tx2 wmoEi3j5 moZz5 xgo6t5tix6S5 ]b2huz wm3j5 
MwnsJu4.51

 
 

                                                           
50 1992, c. 39 
51 ]o =xS, wkoEpgc4f5, g4yCstz5 wxf Xw s/C1ix6goEp4f5 out5f5 k]b8a6tEdp2lt4 ]lW8 x7m 
sl2 wm3j5 Mwnq8i4; n8qiE/q5 cspn6t2 GwSD9 %, @)))H.  mo4bc6X5 MwnsJu4 kN5tx2 
wm3j5 moZzi4 wNq6bst9lA vNbs2 Z?m4fq5b moZz8i5 x7m mo4bc3li kNK5 N1ui6]b3i3j5 
xqDtz8i4, vNbs2 Z?m4fq5b moZz5 xg6bsli mo4bsix6S6 MwnsJ6 W0JtQlA x7ml kN5tx2 
wm3j5 moZ6 Mwnj5 mo4bsic6t5tJ8]i3ix6S6. 
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NlNw4fbz A _ ttC6ymiq5 gi0JbsJ5 ttcst9l 
 
 
g4yCsbsJ6 wm3j5 MwnsJj5 k]b8a6t6bsd/s2li wxf Xw s/C1ix6goEp4f5 
out5f5 ]lW8 s/C1ix3=zi4 Mwnu4, gi0JbsJ6 y2b7SE !^, !(((. 
 
giyMs6g5 si4]v6bu8i4: 
 

!. ttC6bsJ6 s2lc6g6 tn7SE *, !(((.  kNK5 x?tusboEp4f5 vtmpq5 
cspn6t5 x7ml wMstbsJ6 cspn6bsJ4n5 tt6gZ4n5.  oxE Sl4 x3N=Z6, 
w4y?sb6, kNK5 x?tusboEp4fq8k5. 

 
@. ttctA5 gi0JbsJ6 ]m5y !&, @))).  wkoEpgc4f8i5 ]m5y @*_@( r4fgw8Nw5 

vtmt9lQ5 gi0Jtz5 t=t o=2yb8, xzJ6]v6 kNusboEi3j5 
x?lusboEi3j5, wkoEpgc4f8i. Gc2l]Ntg5 wk4tg9lH. 

 
#. ttctA5 gi0JbsJ6 ]m5y !&, @))).  "wm3usboEp4f5 x?lusboEp4f9l vNbu 

si4]v6bz5 vg0p2lt4 kNK5 wmoEi3j5 vtmpq8k5 g4yCsbsJ6 wm3j5 
MwnsJu4 k]b8a6tE0Jbsd/s2li NWB2ULU9700 Gsl2 ei3i3j5 WoExz5 
wxf Xw s/C1ix6goEp4f5 out5f8i5. "lxC ]/8yb8, xsM5tp, srs6b6gu 
WoExaJk5, x?lusboEi3j5 nS8ix6bsJoEp4f8i, x?lusboEpf8k 
vNbu. /lNw}, x7m ]C8 ]XM8 x7m S5 Bx5, x=4g6ymisJu xzJ6]v5, 
wm3usboE4f8i, /lNw}. Gc2l]Ntg5 wk4tg9lH. 

 
$. ttctA5 gi0JbsJ6 ]m5y @), @))).  "sl2 WoExaiz_cspn6bsJ6 emwi3j5 

k]b8a6tEi3j5 X3NAbsJ6 x7m k]b8a6tEi3j5 xrQ/sixChQ/sJ5" ]/8 SDt, 
SDt cspn6tq8i5 ou5t8i5. ]?8]f?. 

 
 
yK9osJ5 gi0JbsJ5 W0JtQlQ5: r4fgw8Nw5 vtmiE/q5 
 

!. ttctA5 gi0JbsJ6 ]m5y #!, @))).  "g4yCsbsJ5 wxf Xw s/C1ix6goEp4f5 
out5fi5 k]b8a6tEdpt9lQ5 ]lW8 x7m sl2 wm3j5 Mwnq5; ne5g4n5 
vtmMs8q8iq8i_gi0JycMs6g5. " ]o F. ?S.  moZ6tA5 scs0pQx6t 
moZoEp wkoEpgc4f8i5. wc6gw=oEp4f8i vNbu. /lNw}. 

 
@. ttctA5 gi0JbsJ6 wSD9 !$, @))).   W0Jto4: scsyq8i4 wxf Xw 

s/C1ix6goEp4f5 r4fgw8Nw5 cspnwt9lQ5 k]bu4 wm3j5 Mwnzi4. " fE{ 
if4{. xzJ6]v6. xsM5tp x?lusbw5 cspn6bsiq8k5 N1ui6]b3i3j9l 
xgo6t5t0JysJ5.  wfW[=oEp4f5.  Z?m4fq8i5 kNK5. wclw5. 

 
#.  ttctA5 gi0JbsJ6 wSD9 !$, @))).  "sc3=cDmJ5 wxf Xw s/C1ix6goEp4f5 

out5f8k5 rs0JbsJ6 WoExcdp8q0JbsJk5 gi0JbsJk5 wms2 Mwnz 
kb8a6tbst9lA x7m ]/8 SDt2 cspn6bz emwi3j5 k]b8a6tEi3j5  
X3NAtz x7m k]b8a6tEis2 xr4nq5."  SCw/8 ]vo8{.  
wNq6yymJ6FxzJ6]vu4, xgxZ3i4 xq6t5tpu4, wmoEi3j5 WoExc3=1u, 
wkoEpgc4f5 /lNw}u. 

 
$. ttctA5 gi0JbsJ6 wSD9 !$, @))).  "W0Jtz: wxf Xw s/C1ix6goEp4f5 

out5f5 g4yCtz5 Mwni4 k]b8a6tEdpt9lQ5 lW8 x7m sl2 wm3j5 
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Mwnq8i4 xsMbsJi4 ei3i3j9l WoExaJi4." ]x8 =sn8, wmoEi3j5 
cspmp, x?lusboEi3j5 nS8ix6bsJoEi3u5, x?lusboEp4f5 vNbu. 
/lNw}.  

 
%. ttctA5 gi0JbsJ6 wSD9 !$, @))).  "W0Jtz: k]b8a6tbsizk5 ]lW8 wm3j5 

Mwnz5 _ N7L2-0925; wm3j5 MwnsJ6_ULU9700 ; x7ml k]b8a6tEi3j5 
xrosbsix3iC6bsJ6 x7ml ]nbs0bwom0JbsJ6" Ws ]bil4, s/C1ix3=1u 
xzJ6]v6, ]lW8 xsMbsiq8k5, wxf Xw s/C1ix6goEp4f5 out5f5. 

 
^. ttctA5 gi0JbsJ6 wSD9 !#, @))).  "wxf Xw s/C1ix6goEp4f5 out5f5 

]lW8 xsMbz5_k]b8a6tEi3j5 ]nbs5bwom0JbsJ6 ]lW8 s/C1ix3=zk5, 
cspn6bsiz s4fx6bsizk5 xrsJ6 xgw8Nst5tJ5 kNK5 wmoEi3j5 
vtmpq8k5 SDt cspn6tq8i5," Bws g]v4{, xzJ6]v6, xysp/sJ5 
xsMbsiq8k5 x7m x?lusboEi3j5 WoExk5, wxf Xw s/C1ix6goEp4f5 
out5f5. 

 
 
g[ozi4 gi0JbsJ5 ttctA5: W0JtQlA r4fgw8Nw5 g]nt9lQ5 vtmisJ5 
 

!.  ttctA5 gi0JbsJ6 wSD9 @%, @))).  "W0Jtz: g4yCstc6g5 scsy4ni4_wxf 
Xw s/C1ix6goEp4f5 out5f5  cspnwt9lQ5 k]b8a6tEi3j5 ]nbs0Jt4ni4 
]lW8 s/C1ix3=zk5" t=t usS8, xzJ6]v6, wm3j5 WoExc3=1i, 
wkoEpgc4f5, /lNw}. 

 
@. ttctA5 W/sJ6 wSD9 @%, @))).  W0Jto4: k]b8a6bsizk5 k]b8a6tbsizk5 

]lW8 wm3j5 Mwnz5 _ N7L2-0925; wm3j5 MwnsJ6_ULU9700;  rs0JbsJ6 
gi/sJk5. " Ws bil4, s/C1ix3=1u xzJ6]v6, ]lW8 xsMbq8i wxf Xw 
s/C1ix6goEp4f5 out5f5.   

 
#. ttctA5 gi0JbsJ6 wSD9 @%, @))).  "W0Jtz: g4yCstc6g5 wxf Xw 

s/C1ix6goEp4f5 out5f5 k]b8a6tEdpt9lQ5 ]lW8 x7ml sl2 wm3j5 
Mwnq8i4; rs0JbsJ5 gi0JbsJ5. ' ]o F. ?S, moZoEi3j5 wm8]N6yp 
wc6gw=oEp4f8i vNbu. /lNw}. 

 
 

NlNw4fbz B _ ttC6ymJ5 gi/sJ5 ttctA5 ]m5y @*, @))) 
r4fgw8Nw5 vtmiE/q8i5. 
 

!.  r4fgw8Nw5 ttcstq8i. " N7L2-0925;  wxf Xw s/C1ix6goEp4f5 out5f5 
]lW8 WoExE/z." kNK5 wmoEi3j5 vtmpq5.  s6h6]g6. 

 
@.  ttctA5 gi0JbsJ6 ]m5y @^, @))).  "W0Jtz: wxf Xw s/C1ix6goEp4f5 

out5f5_X3NAtQ/q8i4 rs0JtQ2lQ5 cspm9ME4g5 scsyq8k5 xgod/sJk9l 
gi0JbsJ5 WoExcdp8q5gi wm6 Mwn]bDbsNh4t9lA, r4fgw8Nw5 
vtmiE/q8i."  X3NAtc6g6 t=t Bx8ybw8, x?lusboEp4f8k5 xsM5tp, 
]lW8, x7m Bws ]gv{, xzJ6]v6, xysp/sJ5 xsMbsiq8k5, wxf Xw 
s/C1ix6goEp4f5 out5f5.  si4]v6bsJ6 nebsJ6 wxf Xw s/C1ix6goEp4f5 
out5f8i5. 
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#. ra9o6]Xu4 si4]v6bsJ6 cspm9ME4g5 WoExz5 xsMbsiq8k5 s/C1ix3=1u 
n3?s?9oxJ5.  ]x6r4hwJ5 SENES cspn6tq5 out5f5 x?lusboEp4f8k5 
vNbu.  ]m5y #!, !(((.  ttcsti4 giyJ5 wkoEpgc4f5. 

 
$. scc6bsti3j5 vtmi3j5 ttcs]t5.  s/C1ix6goE}=4 k]b8a6tbsizk5 xgxZ6 

kN5tx3u.  wkoEpgc4f5.  d9o6]X6 m4W6gZ6 s2lc6g6 ]m5y @), !((* X2 
s?S5u5, wkoEpgc4f5 x=4g6ymJi xzJ6]v7mEz5, kN5tx3u giyJ5 ttci4 
wkoEpgc4f5. 

 
%. bnc6g5 x0poxaJ5 em4bsifu x7m k]b8a6tbsJu Sx5 ]Etx7u GkN5tx3uH.  

SDb fE4, x7m SxE]x]o{.  !$ x0]p5.  si4]v6bsJ6 gi0JbsJ6 wxf Xw 
s/C1ix6goEp4f5 out5f8i5 
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