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v8gwb ]o4, kNK5 

 
wms2 ]Nnstz Mwnzb N7L2-0925 
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kNK5 wmoEi3j5 vtmpq5 
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]lW8 s/C1ix3i3j5 xsMbq5, kN5tx6 
 
 

s2lz: JMw %, !((( 
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WQx3iz 
 
]b8N gnZ4ns4v8i6g6 gi0JbsK6 wvJ6bs0Jbs2li wxfXw s/C1ix3=q5b 
g4yCstz8k5, s2lc6g6 JMw )%, !(((_u k]b8a6tEd/sJ6 wm3j5 MwnsJu4 N7L2-
0925_u4.  scsysMs6gtg5 ttC6ymJu k]b8aEx6yd/s0JbsJu ttcu,  
wxfXw s/C1ix3=q5 g4yCstc6S5 k]b8aEx6yJm2lt4 wm3j5 MwnsJu4 srsk5 *_k5 
x7m wMq5 xgod/sJ5 v7Xiu5 ]N7m4t9lQ5. 
 
wxfXw s/C1ix3=q5 out5f5 b[]KN WoExaJ4f5 MwnoE0JysJ4f5, 
scsycw8Nc5bMs6S5 WoExadp2lt4 fxS]En4f5 xgxZq8i4 x7m wisJ2 
x?lusbk5 cspn6bs0Jyq8i4 rsJmlQ5 sz]bdbst9lQ9l WoExaQxc6g5 
ur8i6nstbsNh4g5 w4WQ/six6gk5 x?lusbk5 x4gxic6g5 s/C1ixZ4ni4 ei3i3j5, 
s/C1ixi3j5 x7m s/C1ix6bsJ5 n=8a6tbs0Jyq8k5. 
 

ckwMsEx4nzi4 yKixi scsysJ5 
 
wxfXw s/C1ix3=q5 WQxMs6S5 sx1Nzi Sx5 ]Etx7 kN5tx3u AE5 Wx ]o4u.  
]b8N s/C1ixDysJ6 ysKu4 m3D1i WoExc3=sJu8]zMs6S6 !(^$_u5 s4fx3izk5 
!(*@_j5.  !(&(_u, wxfXw s/C1ix3=q5 WoEx6]bMs6S6 ]lW8 N1uiE/zi5 
sxoi6Xyxi y[/zb v8gwb ]o4, w8f4f8i5 x7m WoExcExMs6S5 miCs2 wlxi 
s/C1ixZ4ni4 ei3i3u4.  ]x[Zy !(*)_u, whm4n6ysDtcMs6S5 WoExc3ix6Lt4 ]lW8 
s/C1ix3=zi4  nNix6Lt4 @*% r]Mubvi4 szy1io4 d3l6g3u5, kNKu x7m $)) 
r]Mubi4 sx1Nzi5 sdxi5 /lNw} kN5tx3u5 GttCs/6ymJ6 !, m4W6gZs2 g[ozH.  
wiQ/q5 wisJ2 sfxaK5 ^%o $^’ )%” ]Mtg5 !!!o !$’ $%” ]M1t]g5.  ]b8N wisJj5 
X3AbsJ6 bf4nstbsK6 ttCs/6ymizi @_u Gm4WZs2 Wc]bH bf4nst5t2li wisJi4 
bmw8i ]lW8i WoExc3=Q/zi. 
 
sri !%_aJi is=x4nc3i3j5 WoExaJ5 WoExaMs6t9lQ5, @.* uo/8 x8ysJ5 ]A9 
]W6bsMs6S6.  n=4n6bc6g5 whmQ/sK5 cspm/sK9l Wbc3iq8i4 NMs5]b6bs2lt4 @ 
uo/8 b8aNhQ/sK5, ]A9c6Lt4 %$#,))) xs8yu4. 
 

A9u4 WoExcDygc6 
]lW8 s/C1ix3=zi 

A9 WoEa0Jygcz 
x7m ]Abo4 bf4nsK6 
ttCs/6ymJu # x7m 
$. A WoExaiz 
d[?y]MaMs6S6 
!((#_u mo4bs2li 
!(()_u 
d[?y]MacbsJi4. ]A 
nebsiz 
ne5tymw8N6S6 
!%),))) xs8yi4 
bwmzi5 !((#_u 
nebst9lQ5 x7m 
vJyQx6tbs4v8i6X5 
whmQ/sK6 
ne4v8igcD/Ex4nzi4. 
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A9 bc6g6 ckwozMsEx4nzi4 
lW8 s/C1ix3=zi 

]A9 bc6g6 
ckwozMsEx4nzi4 
bf4nst5tK6 
ttCs/6ymJ6 x7j5 
wq3C?9oxMs3izi4 
d5t1isJu5 
n=4ncMs6Lt4.  
wMQx3iz 
d[?Ex3i3j5 !((*_u 
miCs2 wlxi5 
w]fb3i3u5 wMQxMs6S6 
]x6rsm/st9lA 
WoExc3=4 
vmQ/st9lA. 
 

ne2X9oxc5b6ymJ5 Gb8aJ5H 
]lW8 s/C1ix3=zi5 

ttCs/6ymiz % 
bf4nst5tK6 
wodyE/gczi4 
csbm5 b8Q/zA5 
nebs?9oxJ5 
s/C1ix3=1u5 
ur8i6nso3ix6g6 
WQx6t9lA ciQ/zk5 
!,*#) 
dstpd_ciQ/z]i2S6. 
 
 
 
 
 

n=4nw5 ckwozQx4nq8i4 xrQ9lx6bq5 
]lW8 xsMbq8i 

ttCs/6ymJ6 ^ 
bf4nst5tK6 
ckw2X9oxizi4 
WoEx4nsJ8N6g5 
cfA8a6X9oxt9lA, 
ur8i6nso6X9oxJ5, 
ho ).@%) 
xs8yu4Fb8o]m6 
xqic6S5.  
wMQx]C3J4ymK6 k]bu4 
Niyt9lQ5 Gur5g4f5 
n=4nc3isJuH 
w]M4]fzJ6 WoExaJi5 
s/C1ix3=symJi5 
s2luj5 tr9LA. 
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wiQ/sZJ4g6 X3NAbsJj5
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]m8N wodyE/z 
 
WoExaJi wMs2li wxf Xw s/C1ix3=q8i ne5tQxc6t9lQ5 wq3Cic5tx6gi4 
]rNs/w5 ne2X9oxiq8i4, scsysMs6S5 /kxE ^, !((*_u xsMbsJ5 ]lW 
s/C1ix3=zi s4fx6bsMsW9M1ix3iq8i4.  ]A9 xrz !* srsi x5t4yQx6t9lA, 
v7XisJ5 s4fx6yMsW9MQxcoMs3mb.  s/C1ix=c3=4 WoExaymK6 Wdt5 nN3Dt9l 
]x6rsm/s2lt4 X3N4ym?]Q3ix3mb xsMbsQxo4v8i6Xb vJyQx4v8i3ix3mb.  bm8N 
wMst5tMsEK6 s/C1ix3=1i WoExaQxc6gi4 bmw8i x?lusbw5 
mo4bsQx4nq8i4 NlNw6bs2lt4 b[?i WoExc3NsJu. 
 
 

wx8/ixoEi4f5 WoExa4v8i3iz 
 
]x6rsm/s2li WoExat9lA, cspnwMs6S5 wx8/ix5 !((*_u NlNw6yMs6S5 
xsM5ti3j5 WoExa0JysJ5 xyx8a3iq8i4 s4fw6y0Jbs4v8iC/6Li 
NlNw6bsMs6S6 ]lW8 s/C1ix3=z cfA5txaix6g6 xsM5t0Jy4nc3li xrg8q5gu4.  
wm8]N6ypsJ5 wx8/8x5 s/C1bExil ]v8g]C4bsJ5 ]v8g]C4t]baMs6S5 xgw8Nst5td/sJ5 
cspn6bsizi4 ]b2hmz WoExaJ2 x7m xqct]QMs6S5 ]m8N WoExa9lx3iz8i4. 
 
 
wMq5 WoExaJ5 s?2t8i sfiz wMc6S5: 
 

NlNw6bsJ6 WbcChQ/sJ3l: b8Q5+@,!)*,))) 
xr9lxq5+).@^( xs8yFb8o]m6 

      xsyq5_ %$#,))) 
 
 xr9lxEN/6bz WoExaJ2: b8f5+^*%,))) 
      xsyq5 @@!,))) 
 
 

s/C1ix3=s2 xg6bsiz b8aJi4 xux4fi4 WoExcDbsN/6S6 mo[lQ5 
w]fb6bsymJ5 gnZ4nq5 x7m n=4nsMs6g5 yo1iq5 wlgisJu. 
 
sl2 WoExxz xgw8Nst5t4v8iD8N6S6 !.% uo/8 b8i4 ]A9bc3li #&%,))) 
xs8yi4, ]lW8u WoExaMs6gtg5 y=gic6tQJu4 WoExa4X5. 
 
WQx3iz b8Q/zb g]z]i8ix6S6 !((& xrz d[?y1i6nsli; !,*#) dstpd 
 
x3]CAb]m6 ne5tiE/5 srsi yK9o3i b9omi iEsQ/sK5 !%),!^) 
xs8ysiq8i4 ]A9u5 W/sJi6 ^^^,!@) b8i5 n=4ni5 whmQ/sJ5 ]rNs/tA5 
xsM5t0Jtq5 sk3icC/Ex4nq8i4 USR@$%_i4. 
 
WQxDtQ/z wq3CoEx6bsizl s/C1ix3=s4 WoExa7mEo6t9lA bei4 
b9omi4 WQx6bsicExc6S6 x7m WQx6bsQxc6Li vJytbsiz ybm5 be5 
xiA6t9lQ5 srs2 k8ax tr]M6t9lA czux6 srsu xgw8Nst5t4v8i3ix6Lt4 
srs4f5 x2dtQ/sJ5 xg6b4nq8i4. 
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]rNs/tA5 xsM5t0JysJ5 u4OQx6bsK5 CDdNR!# yo/8j5 nix]it9lA !@ b3]r5 
xsM5t0JysJ5 !((&_u.  ]x6r4h6bsiq5 wMcMs6S5 xqJi4 ]x6rQx6bsJi4 
]h3l wkwn4yQx6bsiq5 wcNw/6t5 $)^_u5 #@#_j5; wcNw/3isJ5 s2l4f5 
u4OQx6bsiq5 s/C1ix3=1i Wp5tCsbsJi ]rNs/dtQ/sJi u4OQx6bs2lt4 
d7j5 cz5b6bsQxc3iq5 x7m s/C1ix3=1i x0pQ8q5g5 WoExaiq5 
u4OQx6bsiq9l wq3C0JbsJ5 xrq5. 

 
xsMbsJ5 vJyQx3ix6Xb ]lW8u, xqi6nsJ4 xrgi6nu4 xrcExc6S5  ]A9 xrq5 
s/C1ix3=4 ]rNs/cD8N3ix3m5 srs2 k8axi be5 !% WQxDtQ/sJiF 
vJyQx4v8i6tbsJu srsu x7ml ]rNs/u4 xgw8NsJcD8Nd2lQ5 srs4 m3D4 k8axi 
wMc3ix6g6 xro6gw0Jbsizi4 vmQ/s0JysJ2 x7m ]x6rsmt5t0JysJ5 xrq8k5 
xrg]Jtk9l xg6bsQxc6gk5 xsMbsizi srsu bmw8i4 vt9lQ5 sk3icC/6S5 
CDNR* uo/8i4. 
 
 

wms2 xg6bsiz ]lW8u 
 
v8gwb ]o4, kNK5, wmc3=sc5b6S6 ]lW8 s/C1ix3=zi yc9otE}=zil. ]m8N 
MwnsJ6 WJ8N3ic6t5tK6 wm3u4 xf9oc8q5gu4 !.& uo/8 r2]XE4g5 w4y3=s]/6g5 
x3]CAb]m6.  mo[lQ5 srsk5 b9omk5 gnZ4nw5 sc6ymiq5 GwMstbs8q9li !((*_u 
]x6rsm/siz WoExaizH x3]CAb]m6 xgDysJ6 xg6bsJ6 sk3icCJ4S6 
!,#*%,#%%m3/x3]CAb]m6.  ttCs/6ymJ6 ! x]bi NlNw6yK6 v8gxg ]o4u5 X2bsJu4 
wm3u4 !(($_u5 ]m8Nj5 tr9LA.  !(($ srs6 xb6bsMs6S6 srsu wMQxDbs2li 
srsk5 xg6bso]n6gk5 tr9LA s/C1ix3=4 vmQ/s2li ]x6rsm/sMs3m5 bwmzi5 
/kxE, !((*_u. 
 
 

wms2 xg6bsiz ]lW8u, kNKu 
Gr2]XE4g5 w4y3=4tg5 x4tQJ5H 

 
ttCs/6ymJ6 ]Nns]b ! 

srs6 
wm6 X2bsJ6 
v8igwb ]o4u5 

WoExaix6gj5 wu6b6bsJ8N6g5 s/C1ix3=1i5 

1994 1,189,270 1,076,221 113,049 41,677 
1995 1,316,442 1,188,198 128,244 42,956 
1996 1,462,981 1,338,455 124,526 43,613 
1997 1,572,726 1,425,776 146,950 39,788 
1998 278,521 216,209 62,312 50,861 
1999 Wbc8q5g6 Wbc8q5g6 Wbc8q5g6 Wbc8q5g6 

sk3isZJ4g6* 1,385,355 1,257,162 128,192 43,779 
*sk3isZJ4g65 NMs5]b6bsJ6 !(($_!((&; s4fx3bsJ6 !((*_u xg6bsJu4 w4WQ/c6t5tiz. 

 
 
wms2 xg6bsizb whoiz b[?i xf8izi x3]Ci xsMbsJusMs6S6.  vt9lQ5 
!,%&@,&@^ r2]XE4g5 w4y3=4tg5 x4tQJ5 wmw5 X2bsMs6S5 v8gwb ]o4u5 
WoExcDbsix6Lt4 kNQ/sJu xg6bsJ4nk5.  ]b8N r}Z6gwK6 (@.%-_u4 W/sJ8N6g5 
r[oq8i4.  ttCs/6ymJ5 m4WZ3u GttCs/6ymJ5 ]Nnsto4 & x7m *_u4H 
xgw8Nst5tK5 w5b3ib3i4 eu3D/sJi4 bebm5 wm6 xf9oc8q5g6 xg6bst9lA x7m 
x3]CAb]m6 sk3isJ5 xg6bst9lQ5 bwmzi5 ]lW8 s/C1ix3=z WoExaQx6t9lA. 
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ttCs/6ymJ5 ]Nnsto4 & x7m *_u4 
 
 

]lW8u xsMbsJ5, kN5tx3u 
bwmzi5 beb]m6 wm6 wMc8q5g6 xg6bsJ6 !(*%_u5 ]m8Nj5 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

]lW8u xsMbsJ5, kN5tx3u 
bwmzi5 beb]m6 wm6 wMc8q5g6 xg6bsJ6 !(*%_u5 !((*_j5 
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bmw8i4 ttCs/6ymJ5, beb]m6 ttCs/6bsc5b6S5 x7m srsb]m6 sk3iq5 bf4nstbsJ5, 
bf4nst5tK5 wms2 xg6bsizi4 xq[oQx3i3u4 !(($_!((&_u.  yK9osJu, !((#_u 
d[?y]MaMs6S6 wm3u4 xg3isJi WoExaJ6 d[?y4ymt9lA b8Q/q5 mo[lQ5 
yc9otE}=1u.  b8Q/sJ4f5 ur8i6nso6tbsJ5 wms2 xg6bsiz5 
ur8i6nso6tbsMs6S6 !(($_u.  !((%_u, iWtEi3j5 nsy}=sJ6 WoExaMs6S6 
x7m wms2 xg6bsiz d[?yo6X9ox2li.  whmMs6S5 wms2 xg6bsiz 
xsMbsQx4nzi4 ryxi iWtE0JysJ5 WoExE/q5 f=y0Jbs4v8ic5b6t9lQ5 xyq5 
xg6bsJ5 W0JtQlQ5, wms2 xg6bsiz d[?y4y?9oxq8NMs6S6. 
 
yc9otE}=1u WoExaJ5 wcNw/6tq5 whmMs6S5 X3NAbsJ5 g]zi b8Q/sJ5 
wodysd2lA x7m wms2 xg6bsiz r[oc3i6nsd/sMs6S6 yc9otE}=sJu x7m 
xsMbs5tx3i6nsli iWtE{=sJ6 vJyQx6tbs4v8i6X5 wv]Jbsix6S6 wms2 
xg6bsizk5 ]x6rsm0Jbsli WJ8N3iE/stbsJi4 wm3i4 xg6t9lQ5. 
 
 

wo3ifw5 x4bfc3=z wic3=z5 
 
yc9otE}=4 xg6bsJ6 ]W6y0Jbs2li ]A9u4 n=4nc3isJu5 bf4nst5tK6 x4bfi4 
bw/si4 wo3ifw5.  bm8N whoiE?z WoExaJ2 yc9otEisJ2 xf5tisJ2l 
n=4nu4, xkEj5 xsMbsli WoExa8q8izi x7m wMQ/siz rrx4n2 ox5 NwgE5 
xf2oc3iz ur8i6nsdlA ]A9l W/siz ]x6rsmi6nsd2lA, y5tDtisJ6 
nwxNw5cgu4 x7m xkEj5 x4gxic6tbsiz, ]W/wt9lQ5 xf2osJi4 ]A9u4 wMc6gi4 
x7m xg6Lt4 Merrill-Crowe WoE0Jyzi4 ]A9 netbsiz xg6lt4 yx3N3u4 
xi6]nD8Nstc6t5t2lt4.  xux4]fJ5 “xf2oc8q5g5” G]A9a2lt4H vtbsc5b6S5 
X2bs2lt[l wo3idw5 x4bfc3=zk5 wisJj5 XX5t0Jbs2li nl7mExbs0Jbs2lil 
wm6 f=/s8q8izi x?lusbsJj5. 
 
wo3ifw5 x4bfc3=z wic3=z5 bwmzi5 xyx8a6S6 ttCs/6ymizi5 !(*@_u 
b9omi4 bf4nsJk5 woy}=1i4 ]Sco6S6 Gm3D4 bbymo6g4H x7m m3D4 wm3j5 
XX5t0JysJ4 wm6h1u nl7mEx6bs0Jbsix6gi x7m XX5t0Jbsix6gi 
nfbsMs8q8izi wm6 x?lusb3j5.  WoE0JysJ6 wodygcE/sJu4 WoExcDy3u4 
wodyc6t5tc5b6S6 ]SaJi x7m wm6h1u ]Nnsto1u !_u x7m ]xyi4 ]x8ix3N3iz 
]W6bscbsc5b6S6 wm3j5 MwncExcDbsJ2 r[oQd/zk5 r[ocD8NDbs2li. 
 
 

wo3ifw5 x4bfc3=z wic3=z5 xg6bsiz 
 
yc9otE}=1u5 x4bfw5 wo3ifw5 to/sc5b6S5 wo3ifw5 x4bfc3=zk5 wic3=zk5 
srsl4]b6 xsMbsQxc6S9l ]x6rsm/sli wiQ/z ]x6rsm/sq8NExc6S6.  bm8N 
WoExac5b6S6 ir5]b6t5t2lt4 x4bfc3=sJi4 wo3ifk5 m3D1i4 xgc5b6S5 
srs4f5Fxs/4f9l.  sw2]/6tbst9lQ5 x4b]f6bsJ9l srs4f5 besJi wkwn4tbst9lQ5, 
xs/4f5 xs4t9lA  ]W6yJ8NDbsK6 ]WExc6gi5 bf4nsJi5.  bm8N WoE0JysJ6 
wodyst9lA, wi9M4tD}=sJ5 XX5t0Jbsc5b6S5 @%_#)-_u4 wloE/sJu4 
wi9M4ymo6t9lA.  vw=tbsc5b8q2X5 wQbsc5b8q2Xbl wo3ifw5  x3]CAb]m6 
xs4N6t9lA, bmw8i4 wQbsJ5 wo3if]i5g5 Nj8zs?9oxc5bC/8qM5.  bm8N 
gd6bsym}=sJ8N6gi4 hvi6nu4 xgw8Nst5t]haK6 x7m xg6bs4]h/3i4nzi 
WoExc3=s2 xg6bs4]h/8q8i6nstbs0JtQ?4LA. 
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ttCs/6ymiz ! NlNw6yK6 Nw[oQx6y2li xg6bsiz wo3ifw5 x4bfc3=z5b 
wic3=z srsaMs6gu ]m8N MwnsJ2 xg6bsiE/z xg6bst9lA. !(($ wMstbsK6 
nioE/stbs2li x7m gnZ4ns4v8i6Li.  ciQ/zi !,%&#,($) r2]XE4g5 w4y3=4Xl4g5 
gd6bsym}=4nsJ6 xg6bsK5 !(($_u5 !(((_j5.  bm8N mo4bc6S6 b8Q/zi4 nN/sJ5 
x7m wmw5 XXbixChQ/sJ5.  XXbsJ5 bf4nsJ5 sk3iq5 Nw[oQx6bsymJu 
xg6bs8q8isK6 miCs2 wlxi iWt5t0JbsJtg5 ns/s0Jbs2li WoExaJu. 
 
 

wo3ifw5 x4bfc3=z wic3=z5 xg6bsiz 
!(($_!((( 

 
ttCs/6ymJ6 ]Nns]b ! 

srs6 
wm6 xg6bsJ6 

(m3)  
XXbsJ5 
bf4nsJ5 

(m3) 

vt9lQ5 
wo3ifw5 

x4bfc3=z5 (m3) 

NMs5]b6bsJ6 
gd6yym}=sJ2 

xqiz 
xg6bsJ2* (m3) 

1994 1,076,221 232,189 1,308,411 549,625 
1995 1,188,198 130,930 1,319,128 309,930 
1996 1,338,455 141,013 1,479,469 333,798 
1997 1,425,776 151,240 1,577,017 358,007 
1998 216,209 6,381 222,590 15,105 

1999  20,844 3,158 24,002 7,475 
vt9lQ5 5,265,706 664,911 5,930,617 1,573,940 

 
gn6bs/Exo4  *r}Z6gwK6 bf4nsJi4 x7m #)- ciQ/zi csy3isJu4 xux4fu4 x4b]f6bsJi5 

wo3ifi5; xux4fJ6 f=/s2li ]S3i5 woyym}=sMs6gi5. 
 


!((( NMs5]b6bsJ5 NMs5]bbsMs6S5 mwu5 x7m wMst5tK5 sk3isJi4 ^,))) b8i4 
s/ci4 yt]M5 WoExc3=ztA5 wq3CtbsJi4 wo3ifw5 wo/s2lt4 wo3ifw5 
x4bfc3=z5b wic3=zk5.  bmw8ic/6 wo3ifw5 wo/symMs6S5 ]S3j5 ]Nnsto1u5 
@ s4fx6bsix6Li X3NAbsymMs6gj5. 

 
 
 
ttCs/6ymJ6 @ NlNw6yK6 Nw[oQx6y2li X3NAbsJu4 s/C1ix3=1u yc9otEi3j5 
WoEx4nu4 wMs2lQ5 NMs5]b6bsJ5 bf4nsJ5 wmw9l x4b]f6bsix6g5 wo3ifw5 
x4bfc3=z8k5 wic3=zk5.  xqiq5 mo4bc6S5 yc9otE}=1u wo3ifi4 nebsJi4 
x[/6bsJi4 wo3ifw5 x4bfc3=z8k5 wic3=z8k5 x7m wmw5 xg6bsJ5.  
iWtE0JbsJ6 ns/s0JysJ2 WoExz ciQ/zi #)- b8aJu4 ]b4fiz 
u4OQx6t5tix6S5, X3NAbsJgw8N3]k8q5g6 b8Q/sJk5 wQbsix6gk5 wo3ifw5 
x4bfc3=z8k5 wic3=z8k5, wms2l XXbsizi4 r}Z6gwK6. 



wxfXw s/C1ix3=z5, ]lW8 s/C1ix3=z5; Mwnu4 k]b8a6tEdpJ5 gi0JbsJ5 
kNK5 wmoEi3j5 vtmpq8k5, JMw )%, !((( m4WZ6 10 
 

 

]lW8 xsMbq5 
X3NAbsJ5 WoExaix6Lt4 Gwo3ifw9l ckwoziq5H 

 
 
ttCs/6ymJ6 ]Nns]b @ 

WoExc3isJ6 
srs6 

X3NAbsJ6 
w4bE1iq5 
Gb8Q/q5H  

wm6 XXbsJ6 
Gb8Q/q5H @ 
#)- csy3iz  

vt9lQ5 xqiq5 
x4b]f6bsJ5 wo3ifw5 
x4bfc3=z8k5 
wic3=z8k5 (m3) 

xqiq5 
xg6bsJ2 
wms2 
f=/sJ2* (m3) 

srs6 ! 604,465 259,056 474,937 345,409 
srs6 @ 604,465 259,056 474,937 345,409 
srs6 # 604,465 259,056 474,937 345,409 
srs6 $ 604,465 259,056 474,937 345,409 
srs6 % 604,465 259,056 474,937 345,409 
srs6 ^ 566,433 242,757 445,055 323,676 
srs6 & 494,328 211,855 388,401 282,473 
srs6 * 119,147 51,063 93,616 68,064 
s/C1ix3=s2 
w]kyz 

4,202,233 1,800,672 3,301,755 2,401,258 
 
gn6bs/Exo4  *gn6bs/Ex]o5 * vt2X9oxisJ5 csyDJ1isJ5 whmQ/sym8qM5.  bm8N f=/sc5b3m5 

scsysJ6 WoExcDbsif=igw8N6. ]b8N sk3isJ6 xyx8a3ix6S6 ytJ5 xg6bsJ5 
mo[lQ5 miCw2 wlxi xg6bst9lQ5 nsy0JbsJ5 wms2 XXbsiz xyx8a6t9lA. 
 
xqiq5 bf4nsJ5 mo4bc6g5 Xi6gi4 wo3ifi4 @.*t/m3 _u4, wMc6LA #)_-u4 
cspyDJ1isJu4 G]h3l !,^^! mt/csb]m5; NojQ/c6S6 %(# m3 _u4, wMc6LA 
csy3isJu4; s}?]l8]]i5 vt9lQ5 !,#)% m3 _u4.  bwm8Nw5t9lA xbsy6 r2]XE4g6 
w4y3=s]/6g6 wo3ifw5 x4bfc3=z8i wic3=z8i wic3ix6S6 !.@& b8 ciQ/zi4 
x4bfi4, csy6gu4 wMc3liH. 

 
 
X3NAbsJ6 WoExaJm2li mo4bc6S6 wx8/ix5 WoExq5b cspn6bz8i4 x7m ]m8N 
WoExcDbsix6g5 sk3iq8i4.  s/C1ix3=s2 X3NAbsiz W0JtQlA, Wbc3isJ5 
NMs5]b6bsJ5 wMstbsK5 cspm/sJ5 Wbc3iq8i4 x7m WbcC/Ex4nq8i4 
@.)!*_uo/8 b8i4, ]rNs/tA5 ne5g8N6g5 ^*%,))) b8aJ5 x7m !.% uo/8 b8 xux4]fJ5 
xyq5 Wbc3isJ5 w]fb6bsJ5 gnZ4nq5 mo[lQ5 s2luj5 tr9lA x7m ]lW8u n=4nw5 
WoExa0Jyq5 mo[lQ5. 
 
b8aJ4f5 cspn6bsJ5 x4b]f6bsQxc3ix6g5 wo3ifw5 x4bfc3=z8k5 wic3=z8k5 
u4OQx3ix6S5 #)- ciQ/zi xg6bst9lQ5 ygJ5 iWtDbslt4 nsyt9lQ5.  sk3iz 
xqicC/6S6 ciQ/zi ((),%)) m3 _u4, bmw8i4 wMstbst9lQ5 ytJ5 x7m wm6 
XXbsisJ6.  vt9lQ5 gd6bsymJ5 vbZ/6S6 @,#!!,@@* m3 _j5 #,#)!,&%% m3 _u5 
Gxg6bsQxc6g6 gd6yym0Jbsli @.! srsi4 xg6bsQxc3iz vb2]X9oC/6Li.  
wmw/6bsisJ6 wMQxC/6S6 ytJ5 Wbc3i6nsN/8q8iq5 W0JtQlQ5 wm3u4 
xgExc6g5. 
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gd6bsymJ8N3is2 xqiz 
 
ttCs/6ymJ6 ]Nns]b # NlNw6yK6 xgw8NsJu4 gd6bsym}=sJ8N6gu4 x4b]f6bsJ5 
wo3ifw5 x4bfc3=z8k5 ]m8N WoExaJ5 whoymt9lQ5 mo[lA ! ]ubu4 
W}=4ncExc3iz sz]bdbsli f=N/3izb wiz x7m mo[lQ5 xqisixChQ/sJ5. 
 
 

x4bf5 wo3ifw5 wic3=z5 
]S6ym/sJ8N6g5 r[oc3=q5 

 
ttCs/6ymJ6 ]Nns]b ! 

wiz 
xq]Maiz 
d[?6ymizb* 

xqiz 
(m3) 

s2lw5 c2y5 
gd6bsymiz 

gd6bsymiq5 
srs5 c2y5 

]S6 ]Nnstz ! 489 b]b6g6 0 0 
]S6 ]Nnstz @ 489 b]b6g6 0 0 
]S6 ]Nnstz # 489 254,300 195 0.5 
]S6 ]Nnstz $ 488 2125140 1628 4.46 
]S6 ]Nnstz % 484.5 102,200 78 0.21 

vt9lQ5 - 2481640 1901 5.21 
 
gn6bs/Exo4  *W}=4nc6t5tK6 ! ]ubu4 sz]bdbs4X5 f=}=sJ8N6gu4. 


mo4bc6S5 ]lW8 wx8/ixk5 cspn6bs4v8iDbsd/sJ6 WoExz5 xqicC/6t9lA 
!,*#) dstpd_u4 x7m xqiz  sk3ic3li !,#)%m3 Fcsb]m6. 

xqiz mo4bc6S6 !((@_u cspn6bsMs6u4 G]SE/sJ6 ]Nnsto4 @_u4; !((&H x7ml 

]m8N WoExaJk5 wodys]on6g5 G!((#_!((&H. 

 
d]Mi ttCs/6ymJ6 wMst5tK6 bmw8i4 ]SaJi4, wMst9lA ]Nns]b $ ]SaJ2 
xg6bsc5b6g6 XX5t0Jbs2li wm3u4 wm6h4 ]Nnsto4 !_jxMs8q8izi 
s4fxMsW9M1izk5 tr9LA s/C1ix3=s2Fyc9otE}=s2 xsMbsJi ]lW8u, wx8/ix5 
WoExE/z5 WQxMs6S6 cspnw2lt4 gd6yym}=s4v8iC/6g5 ]m8N xgw8NsJ5 
ckwozQx4nq8i4.  wodysN/6g5 sfiz wMcMs6S5: 
 

!H d[?6bsQx3iq5 xqiq5 wmc3isJ5 ]Nnstq5 %, ]Nnstz ^ x7m wlx]i5gk5 
wmc3=sJ6 Kdam G]Sz ]Nnstz #H 

 
@H x=4ymiE/s0JbsJ6 wlxk5 nsy}=sJj5 Mdam G]Sz ]Nnstz %H d[?Ex3lA 
 
#H xg6bsiz ]Nnstos2 ]S2 $ bf4nsJk5 XX5t0Jbs2li  nN/sizl 
wlx]i5gj5 “x=4yym0JbsJ6” nwy}=sJ6 xf8izi ]b2hm ]S2 x7m ]Nnstc6g2 
!; x7ml 

 
$H nN/siz wx8 ]o4 xqiz wmc3=sJ2 GWoExaMs6g6 yK9o3u4 ]Ab 
x]hyx5f8k5 nN/sMs8q8iq8i wmc3=sJ5 $, % x7m ^ !((@_u. 

 
Nogw8Nq5 xbsysli sz]bk9]l8]i5 d]Mi WoExaJ8N6g5 xgw8NstbsQxc7mE4gi4 
gd6yym}=4v8isN/6gi4 gd6yym}=4ni4 xgst5tJ8N6S5 srs4f5 besJi.  W7mEK6 
]b4fNi be3i bmw8i4 ytJ5 wmw9l x4bfw5 ]S6ym/sQxc6g5 
dx6bwomtbs}=QNh4bq8i. 
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d]Mi ttCs/6ymJj5 wMslA, wx8 ]o4u WoExaJ8N6g5 wMQx6y0Jbslx6S5 !.%!% 
uo/8 m3 u4 gd6yym}=sli, wM4v8i3li #.!* srsi4 xg6bsN/3iz Gu4OQx6ymJi 
b8Q/q5 w4bE1iq5 mo[lQ5 !,*#) dstpd_aJ5 s2luj5 tr9lA XX5tJ8N3izk5. 
 
]m8N WoE0Jys]zDmJ6 xg6bsli wx8 ]o4 wiz Gs}?]l8]i5 ]S6 ]Nsnto4 $_u4H 
k]b8aEx6yJmK5 ]Nstc6gu4 %_u4, wMQx6y0JbsN/6g6 xg6bsQxc7mE4gu4 
gd6yym}=4nu4 s/C1ix3=1j5 WoExa4v8i6g5 WoExaiq8i x7m wx8 ]o4u 
x[=x3=sN/6g5 x[=x3=s8q8i6nsN/6Lt4.  wMQx6bst9lA wlxi 
ns/s0Jysc5b6g5 ]Nnstzi ]S2 % wo3ifw5 x4bfc3=z5b wic3=z8i, ciQ/zi 
srs6 xbsy6 gd6yym}=sJ8N6ix6S6 !.% ]ubi4 yK9osJu4 d[?Ex6bs4X5 Mdam 
wmc3=z x7m srs4v8i3u4F]]ubw5 g[oE/q8i m3D1i d[?Ex6bsJi ]b8N mo[lA 
WoExaJ6 d[?6yQx6Xb. 
 
k]b8aEx6bs0Jysd/sJ6 wo3ifw5 x4bfc3=zi wic3=zi X3NAbsMs6S6 yK9o3u4 
nN/six6Li xs/zi !((*, ryxi kc6tbst9lA xsMbsJ6, ]b8N WoExaix3iz 
X3NAbsymix6S6 yK9o6]Xu xs/3u WoExcExo4v8i6Xb. 
 
xqJu4 xs1ic6S6 wi9M4X9oxic6Lil srsaMs6g1i m3D1i ]Nnsto1u #_u 
]SE/sJu cspnwix6Lt4 X3N4ymK5 !((( xs/zi xgw8Nst5tJm2lt4 
]x6rsmi6nu4 NMs5]b6bq8i4 gd6yym}=sJ8N6g6 ck6 xqtQoEx4nzi4.  x7ml, 
cspnwt9lQ5 ]S6 ]Nnstc6g6 %_u4 Wxi4bsix6S6 xgw8Nst5tix3mb gnZ4ni4 ]m8N 
xg6bsix6gi4 yKi2t8i bm8N gd6bsymt5t}=sJ6 WoExat9lA. 
 
 

wo3ifw5 x4bfc3=z wic3=z5 xsMbsiz WoExa0JysJ3l 
 
nl7mEx6bs0JysJ6 ]x6rsm/sizl ]lW8u wo3ifw5 x4bfc3=z wic3=z5 
wMc6S6 m3D1i4 XX5t}=s]J1i4  x7m b9omi4 bf4nsJk5 x4bfc3=sJi4 xg6bsJi4 
wi9M4tE0Jbs2lt4 wmw/w0Jbs2lt[l. ]m8NsJ4f5, ]Nnsto4 ]S6 $_u4 xg6bsK6 
XX5t}=s2li wm6h2l]i x7m] x6rsmt5tMs8qM6 wms2 ]x6rsmiE/zi4 
Mwnc3NsJu xg6bst9lA. 
 
“f=y3i3j5 w7u6gwi3j9l” WoE0JysJ6 xg6bsc5b6S6 WoExc3=l4]bu 
WQxDtcc5b6g6 wm3u4 nl7mEx6bsymJu4 wm6h4 @ x?Lusbj5 f=/s2li.  bm8N 
wmw/wisJ6 WoExac5b6S6 wmw/w0Jtu4 xg6Lt4 h2lo1u4 Gm3D4 %))) uo]ubsJ4 
h2l]o4 xs4b]J4H x7m n3?siE/z mo4bcc5b6S6 wms2 n8q8zi4 xf8izi wm6h2 
x7m wms2 n3?sJ2 f=y}=s?9oxJ2.  wm6 wm6h1u ]Nnsto1u @_u, 
x5t4yQx6bsJ8N6S6 + ).@%_u4 ttCs/6ymizb r[ozi. 
 
wmw/6bs]Ci4t9lA ]Nnsto4 @, wms2 k4t6bsiz wm6h1u5 ]Nnsto1u5 @_u5 
wm6h1j5 ]Nsto1j5 !_j5 WoExcc5b6S5 x0p3Mzi4 wmw/w0JbsJu4 xg6Lt4 GbflA 
ttCs/6ymiz ]Nnsto4 (_u4H.  k4t6bst9lA, nl7mEx6bsiz ]xyi4v6]g2 
WoExaJ8N6S6 WoE}=sli rsE4 ]n?w5u4 xf2o3u4 woylt4 h2lo1k5 
wmw/sbsJk5.  ckw8iE/z ne8ix6S6 x7m ]xyi4 xf2oco3lt4 n=1u4 ne5tlt4 
=sE4 xyi4 bf4nsJi4 wi9MQxc5b6gi4 xfbsMs3li wm6h4 @_u Mw7 
wMQxDbsJ8N6S6 ]sb3ND8N3iz pH Q/z ]x6rQxC/6Li W0JtQlA ]sb3N6gc3iz 
=sE4 ]xy5 xf2osJ2.  nl7mEx6bsiz ]xyi4 u4OQx6bsJ8N6S6 wm3u (%-_u4 
sz]bk9]l8]i5 bflA ttC/s6ymJ6 ]Nnsto4 $_u4H. 
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ttCs/6ymiz ( ttCs/6ymiE/z JDam wmw/w0JbsJ2 h2los2 
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ttCs/6ymJ6 ]Nnsto4 $_u4 Nw[oQx6yK6 f=/sJu4 nl7mEx6bsJ2 gnZ4nzi4 
]lW8u5 wo3ifw5 x4bfc3=z8i wic3=z8i5 Mwnc3=sJu.  gnZ4n6 wMcEK6 
ttCs/6ymJi4 !(($_u ]x6rsmi6ni4 nio]E4t5t0JbsJ8N6gu4 f=/st9lA wo3ifw5 
x4bfc3=z8i wic3=z8i5 x?lusbk5 WoExaMs8q7m5 !((*_u x7m 
X3NAbsym8q9Li WoExaix6Li !(((_u.  x7ml, nl7mEx6bisJ6 =sE4 ]n?w5u4 
xf2oc6gi4 WoExaMs8q4r2li !((&_u s}?]l8]i5 !((*_u W0JtQlQ5 ]xyi4 
d[?ylxMs8q8iq5 wm6h1u !_u ]Nnsto1u wm3u. 
 
 

]lW8u xsMbsJ5 wo3ifw5 x4bfc3=z wic3=z5 
f=/sJ5 nl7mEx6bsJ9l gnZ4nz5 

 
ttCs/6ymJ6 ]Nns]b $ 

srs6 
f=/sJ2 xqiz 
wm6hc6gj5 @_j5 

(m3)  

]x6rQx6bsJ2 
xqiz 

wm6hc6gj5 
!_j5 (m3) 

sk3iE/q5 
n=s2 xwC8  

xyi4c3iz 
wm6hc6gu 
!_u (mg/L)  

xux4fz 
xyi4 

wm6hc6gu 
!_u (mg/L) 

nl7mEx6bsJ2 
]x6rsmiz 

]xyi4 ]W6bsJ6 

1994 863868 635034 0.001 0.6 0.025 95.8 
1995 938715 709642 52:1 0.34 0.012 96.8 
1996 1139233 904293 65:1 0.24 0.008 96.7 

1997 2892289 1,173,000* 
=sE4u4 
xg8q5g5 
nl7mEx6y0_ 
Jtc6Lt4 

0.061 0.061 Wbc8q5g6 

1998 f=/sJc8q5g6 336934 
=sE4u4 
xg8q5g5 
nl7mEx6y0_ 
Jtc6Lt4 

0.28 0.028 Wbc8q5g6 

1999 f=/sJc3ix3li 
X3N4ym8q5g5 

whmQ/sJ6 
%)),))) Wbc8q5g6 0.22 Wbc8q5g6 Wbc8q5g6 

 
* wm6h1u ]Nnsto4 !_u4 wm6 ]x6rsm5txMs6S6 !((&_u x7m k4t6bsM6Li ckwoQx6bs8q9Li 
f=/sMs6S6 wm6h1j5 ]Nnsto1j5 @_j5. 
 
gn6bs/Exo4: !(((_u k4t6bsJ6 wm6h1j5 ]Nnsto1j5 !_j5 wm6h1j5 @_j5 iEsQ/sK6 

k4t6bsixEx4nzi4 ]x[Zyu.  ]m8N sk3isJ5 xyi4 ).@@ mg/L _aK6 G]m5y “((H 
 
bf/sJ8N6S6 d]Mi ttC6ymJu nl7mEx6bsJ6 wm6h1u ]Nnsto4 !_u4 wm6 ]xyi4u4 
]W6y0JbsJ6 mo4bc3izi4 WoExad/sJi4 MwnsJj5 f=/sJ8N3iC6bsJi, x7m 
]x6rsmw8N6S6 NMs5]b6bsJi5 ()_(%- ]W6bsN/3iq5 mo5tx3mQ5 cspnw}=1u 
nebsifw5 x3]CAb]m6 WoExad/sc5b6g5 nl7mEx6yi4f5.  ur8i6nst9lA ]xyi4 
vtmiz, wMQxExc3iz wMQx6S6 W0JtQlA wM/sQxc3iz ur5gu4 =sE4 ]n?w5u4 
wq3C?9oxic5txD8Nd2lA wi9MA8Nd2lAl n=q5Fxyi4 wi9MA8Nd3lQ5.  xf2]o5 
W/siq5 GrlAC7 n=5FrlS]C7 xyi4H wMQx6ymK5 xyi4j5 vtms3iz x5t4yQx6t9lA.  
wo3ifk5 x4bfc3=sJ5 wm6hw5 cspn6bs4v8i3ix6S5 !(((_u whmoxE/sJ6 
WoExaMs8q8izi xg6bsN/Ex4nzi4 =sE4 ]n?w5 WoExcDbsJu. 
 
Wxi4bst9lA Jdam wmc3=z wmw/6bsiz, wm6 k4t6bsc5b6S5 ]Sc6gu5 $_u5 
h2]lbc6gj5 wlgisJu5 x7m n3?sts2li i[Qxb whxk5 wm6]h2 ]Nsntc6g2 !.  
bm8N WoExaZJ4S6 ]x[Zy be6 xg3izi dx3izk5 x4gSE xgExo]n6t9lA.  bm8N 
wm6 whmui4 xyx8a3i3u4 wMc6S6 xs/4f5 besJi, ur8i6nso6tbs2li 
XXbsiq5 (%-_j5 GnwxNw5H x7m %)_*)-_j5 xyq5 n=4bcs6g5.  wm6h1u 
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]Nnsto1u !_u, bwv]io6t9lA, wm6 vJysmw8N3li wody6]b6X9oxix6S6 whmui4 
xs/4f5, ur8i6nso6t5t4v8i3li ]x8ix3N3isN/6g5 sk3iq8i4 szt4v8ixk5. 
 
 
ttcs/6ymJ6 % bf4nst5tK6 whmui4 xyx8a6X9oxJi4 wm6h1u ]Nnsto1u !_u 
!((&_at9lA, xf2o6bsMs8q8izi. 
 

whmui4 wodyE/sJ6 d[?yA8Nw6X9oxisJj5 
wm6h1u ]Nnsto1u !_u 

 
ttCs/6ymJ6 ]Nns]b % 

s2l6F 
czsiz 

pH_z 
vt9lA 
bmw8i4 

nwxNw5z 
xyi4 yx3N6 if9 v8]k/6 

J8 1994 7.4 - 0.079 0.1 0.086 0.118 
JMw 1995 7.5 0.068 0.087 0.065 0.079 0.064 
x[Zy 1996 7.7 - 0.049 0.046 0.079 0.043 
-_Q/z 

u4OQx3iz  
- - 38 54 % 8 % 64 % 

gnZ4nw5 xgw8Ns8qlx3mb bf4nst5tJ8N8qM5 w1ui4 d[?yq8i6nso6gi4 wodysJu4 ]S3u $_u. 
 

 
bmw8i4 vt9lQ5 nwxNw5 vtms3iq5 d[?y8q7mE4S5 wm6h1u ]Nnsto1u !_u 
!((&_u x7m wMq5 gnZ4nw5 bf4nst5t0JbsN/6g5 ur8i6nsizk5 xs/sMs6gu 
xgw8NsMs8qM5.  wMs8q5ggxa2li if9 ur8i6nso3iz wm6hc6gu4 
]Nnsto1u!_u XXbsJ5 whmQ/sMs6S5, ]m8N WoExaJ4f5, Mwnu wms2 
wodyE/sd/zk5 g]z]i8izi4 f=/sJ8N6g5 wmw5 wodyE/q5b g]z]i9Lt4.  
ur8i6nsox3JMs6S5 v8]k/w5 xyi4 ne5g8N6S6 besJi !!_i gd6bsymizi 
wm6h1u ]Nnsto1u @_u f=/sJu. 
 
]x6rsm5tx6g6 whmui4 nl7mExDysJj5 xg6bst9lQ5 bmw8i4 ]SaJ4 ]Nnsto4 $_u4 
x7ml !_u5 k4t6bsMs8q8izi wm6 wm6h1j5 ]Nnsto1j5 @_j5 xbsys8q5gu4 
W0JtcD8N6S5.  W7mEs]MaJ6; xfi xs/4f5 wv3C3i4 ]lW8u Gyd2tEc5b3mb yeis2 
csmiE/z xfi nwxNw5q8i4H, wms2 w4v8iz ]SaJu ]Nnsto1u $_u 
Gxfbs?9oxc5b3mb yfc8N8qt9lAH,  XX5t0JysJ6 XXbsizi x7m k]b5 
yc9o/sifw5 s/C1ix3=1i5 w]M4f5 xyxk5 wo/sc5b3mb xs/sizi b3rsJi  
WoExcDysJ5 “vtms3lt4” wodycD8NdlQ5 w1uiux6 
ckwoz?9ox0JtQo3ix6bq8i4. 
 

wm6h4 ]Nnsto4 !_u4 wms2 ckw8izk5 gnZ4n6 
 
tts/6ymJ5 m4W6gZ3i g[osJi bf4nst5tK5 wv]Jbs4v8i6gi4 wm6h1u !_u xfi 
gd6bsymt9lA ]m8N WoExaJ6 x7m wms2 ]x6rsmiz xg6bst9lA.  
ur8i6nso6tbsiz ]x8ix3N6g5 vtms6g5 ]b2hjz ]x6rsmiC6bsJ8N6S5. 
 
cspix6Xys4 ttCs/6ymJ5 nwxNw5, xyi4, yx3N6 x7m v8]k/w5 bmwi4 
ttCs/6bsym1mb xg6bs2lu ttCs/6ymisJ6 xg6Lt4 xyx8a6b6gu4 NlNw6y0Jtu4 
xg6bs8q]z6Li ]NnstcsCJ1i6n6 xg6bsc5b6g6 mo4bs2li.  ]b8N xg6bsMs6S6 
bf4nst5t0JbsJm2li d[?y8q8i6ni4 bwhmis8zi5 srsaJi.  ]s4]gtQlA, nwxNw5 
ciQ/z]iMs6S5 #) Gmg/LH ]J8u, !((! xqic6Lt4 ).)@ Gmg/LH_u4 !((*_u.  
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ra9o6]X6 xqiE/sJ6 !(((_u NMs5]b6bsymgw8NMs6S6 )).^ mg/L aN/3izi4. 
ne5tNh4t9lQ5 NlNw4fb3i !)))_]i5gi GWzhwozJ4f5 n8qic6gi4H xyx8a6gi4 
vtms6gi, xyx8a6b6gu4 NlNw6y0Jtu4 xg6t9lQ5 ]N7m1i6nsMs6S6.  
xw5]baZlx6, bf4nst5t8q7m5 ]x6r4]X9oDbsJi4 wms2 ]xesmiE/zi NlNw6y0Jtu4 
]NnstcsCJ1i6n4f5 bf4nst8N/6bzi4. 
 
ttCs/6bsym8q5ttxqK6 xyx8a6b6gi NlNw6y0JbsJ4nu n=1i if9.  if2 
vtmiq5 wm6h1u ]Nnsto1u !_u xyx8aMs6ym8q7mb xqJu4 bwmzi5 !(*(_u5 
GyK9osJ5 gnZ4noxaJ5H.  wMQx6]X9o3iz NlNw6bsymMs6S6 nN/s8q8izi 
Kdam wmc3=sJ6 x7m wo/s8q8iq8i yc9otEi3j5 x4bfw5 wo3ifw5 ]S3j5 
]Nnsto1j5 #_u.  nN/s]Ci4t9lA ]S4nz, d[?y1iz if2 x7j4]X9oMs6S6 ciQ/zi 
).)@% mg/L_j5 x7m wM]?9o3Jx6ymK6 bwmzi5 !((%_u.  if9 vtms3oq5 
d[?y4yQx6ymc5b8qM5 wMQxMs6t9lA !((%_u x7m ]x6rsm/symK6 ).)(_u5 ).!% 
mg/L_j5 wm6h1u ]Nnsto1u !_u. 
 
srsaJ6 !((% xyx8a6]X9oDbs]J/6S6 vtms6gi ]x8ix3N6yJ8N6gi wm6h1u 
]Nnsto1u !_u, wMs8q5ggxa2li ]xyi4.  bmw8i nwxNw5, yx3N6, if x7m 
v8]k/w5 vtms3iq5 wMQxMs6S5 !((%_u nioc6tbst9lQ5 !(()_u4 x7m 
nN/sizi4 Kdam wmc3=sJ6 x7m ]SE/sN/6g6 #.  bm8N xyx8a3isJ6 
]x8ix3ND8N6gk5 xw5]gbsli  W0Jtc6g4nsK6 bbt6bsizk5 ]SE/sJ6 ]Nnsto4 
!_u4 x7m xg6bs]C3J1izk5 ]SE/sJ6 ]Nnsto4 @_u4 xs/4f5 besJi.  
ur8i6nst9lA ]SE/sJ6 ]Nnsto4 @_u4 x7m wMQx6bst9lA xg6bsiz ]SE/sJ6 
]Nnsto4 #_u4 sW8z4]n4f5 xg6bst9lA, w]M4]fziq5 x4bfw5 wo3ifw5 r[ocMs6S5 
x7m xs/6 eM7usi6n6 xs/M6t9lA “whmui4 xyx8aDbst5t0JbsJ8NMs3m5 
wody6]b6tbsli hD6X9oxiE/z” xg6t9lQ5 srsaJ5 be5 wosc6bsiq5 
wo3ifw5.  !((^_u, xg6bsiz ]SE/sJ6 ]Nnsto4 %_u4 xs/4f5 xfisi6n6 
“vtms6gi4” W}=4nc6t5tJ8NMs6S6 ]SE/sJ6 ]Nnsto4 #_u wm3u 
ur8i6nst6t5t0JbsQxoE2li nwxNw5u4 n=1i[l d]Mi scsysJi4.  bf/sJ8N6S5 
b[?8z5 ttCs/6ymJi5 gnZ4ni5 wv]JtcD8N3izi4 xbsys8q5gu4 ]S3u4 xg6Xb 
XX5t0Jtc3ix3lt4 wodyE/so6t5t0JbsJi4 whmu8i4. 
 
wMstbsK5 ttCs/6ymJi tt6ymJ5 d[?y]MaJ8N6g5 vtms3isJ5 n8q8iq5 
xgw8NstbsJ5 ra9o6]Xu n3?sisJu d3=1i5 f=/st9lQ5 x?lusbk5 wm6h4 
]Nnsto4 @_u4H.  cspmQxc6S5 bmw8i4 NMwnj5 mo4bsQxc3iC6bsJ5 wm6h1u 
]Nnsto1u !_u ]x6rsmiq8i4 wm6h1j5 ]Nnsto1j5 @_j5 f=/s8q8iq8i. 
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wm6h6 ]Nnstz ! ttCs/6ymJ5 

lW8u wo3ifw5 x4bfc3=z wic3=z5 _ wm6h4 ! 
nwxNw5 
vtms3isJ6 (mg/L) xyx8a6b6gu4 NlNw6y0Jtu4 

lW8u wo3ifw5 x4bfc3=z wic3=z5 _ wm6h4 ! 
vt9lQ5 xyi4 hD3N6g6 
vtms3isJ6 (mg/L) xyx8a6b6gu4 NlNw6y0Jtu4 

lW8u wo3ifw5 x4bfc3=z wic3=z5 _ wm6h4 ! 
vt9lQ5 yx3N6 
vtms3isJ6 (mg/L) xyx8a6b6gu4 NlNw6y0Jtu4 

lW8u wo3ifw5 x4bfc3=z wic3=z5 _ wm6h4 ! 
vt9lQ5 v8k/w5 
vtms3isJ6 (mg/L) xyx8a6b6gu4 NlNw6y0Jtu4 

lW8u wo3ifw5 x4bfc3=z wic3=z5 _ wm6h4 ! 
if9 
vtms3isJ6 (mg/L) 

lW8u wo3ifw5 x4bfc3=z wic3=z5 _ wm6h4 ! 
sb3ND8N3iz pH_Q/z 
c2ysiq5 
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bf/s5txD8NEK6 gnZ4nu xgw8NstbsJu, xyx8a3isJ5 xsMbst9lA wo3ifw5 x4bfc3=z 
wic3=z5 ]x6r4]X9o6ym7mE4S6 wms2 ]x6rsmizi4 ]x6r4]X9o6t5t2li.  xyx8a6gi 
xq]MaJ6 bm8NsK6 xg6bsiz ]S2 ]Nnstc6g2 #_u4 !(()_u.  ]x8ix3N6g5 xw5g6bsJ8N6g5 
ur8i6nsoMs6S5 srx4]nzi !((! ur8i6nsq8N6ymK5 x7m vJysmw8N6gu4 
ur8i6nso6X9oxic6S5 s2luj5 tr9LA.  bf4ns5tx6S5 ttCs/6ymJi, wMQx3izi4 
]x8ix3N6g5 srsu !((@_u.  bm8N W0JbsMs6S6 X2bsiE/z wms2 ]S2 ]Nnst6g2 $_u4 
sW8z4]n4f5 x5t1i6nsMs3mb wms2 d[?y1iq5 nN/s8q8izi wmc3=sJ6 $. 
 
wm6h2 ]Nnsto4 @ wms2 ]x6rsmiE/z 
 
cspn6bsiz wm6h2 ]Nnsto4 @ wms2 
]x6rsmiE/z WoExac5b6S6 WoExc3=sJu5 
xsM5tp5 grsymtbsq8Nd2lQ5 wo3ifw5 
x4bfc3=z5b wic3=z5b ckwoziq8i4 x7m 
wh]m]ltc6Xb f=/sJ5 W0JtQlQ5 nl7mEx6bsJ5 
bf/sJ8Nd2lQ5.  ]x6rsmt5t2lt4 
k]b8aEx6ymJi4 gnZ4ni4 wo3ifw5 x4bfc3=z 
wic3=z5 si4]v6bst9lA, X3NAbsJ6 srsu 
f=/six6Li wm6 WoExc3=1u (@%_!) 
WoExaJ8N6S6 iEsN8q5g5 c2y8Nstbslt4. 
 
cspn6bsiz cspn6bs5tx3li WoExaJ6 
xgw8Nst5tK6 gnZ4ni4 hoJi4 ]x8ix3N6yJ5 
xw5]gbsJ8N6g5 vtms3iq8i4 x7m xyq8i4 
bf4nsJi4 ne]/6gi4 X3NAtc6t9lQ5 f=yix6Lt4.  
f=/sJ6 WoExaQx6t9lA cspn6bsiE/z 
xNw5 wtDw9l ck6 ]x6rsmtQQx4nq8i4 
NlNw6bsc5b6S5, wmw2 ckw8iE/z 
]Nnstc6gu @_u wo3ifk5 wm6hc3=1u 
cspm/s5tx6S6 x7m vtbsiz f=/sJ2 
gnZ4nzb wcw/stgw8NsK6 WoExaJj5, 
xsM5t0Jbs8q9Lt4 NlNw6y0Jbsix6g6 
f=y4v8iD8NEx4nq8i4 f=yQxc8qoEx4nq8i[l.  
wms2 ]x6rsm/siz Wxi4bsymK6 
nl7mEx6bsiE/z x7m wm6h4 bwmstbsK6 
wMQxDbs2li “]x6rQx6y0Jbs4v8i6g5” WoExq8k5, 
nl7m6bs0Jbs]C3J4g6 pH Q/zk5 ]x6rQx6y0JbsJ6 
xs/4f5 wMs2li. 
 
ttCs/6ymJ5 bo6W1u bf4nst5tK5 wms2 
ckwoziEMs6bq8i4 wm6h1u4 ]Nnsto1u @_u 
bwmzi5 cspn6bsc5bo6t9lA !(*%_u5.  
xsMpQxc6Sy ]b4fx ttCs/6ymJ5 
NlNw6bst9lQ5, xyx8a6g6 bwmsizi4 
wo3ifw5 x4bfc3=z8i wic3=z8i.  yK9osJ6, 
x=4bsiz wo3ifw5 x4bfc3=z5 wic3=z5b 
!(*%_u m3D1k5 wm6h8a6tbsMs6S6.  bm8N 
vJyQx6t5t0JtcMs6S6 h4vw5gu4 bmw8i4 
]x8ix3N6g6 hD3N6g5 u4OQx6bsiq8i4 
cspn6bsJi Gif9 wMs8q5ggxa2liH.  !(()_u, 
wo/st9lA ]S6 ]Nnsto4 #_u4 x7m 
wMQx6bst9lA XX5t0JysJ6 wm6h1j5 
]Nnsto1j5 !_j5 ]xyi4 vtms3iq5 
x5t4yi6nsMs6S5 !(($_j5 tr9LA wir4n3isJ6 

lW8u wo3ifw5 x4bfc3=z wic3=z5 _ wm6h4 @ 
nwxNw5 
vtms3isJ6 (mg/L) xyx8a6b6gu4 NlNw6y0Jtu4 

lW8u wo3ifw5 x4bfc3=z wic3=z5 _ wm6h4 @ 
vt9lQ5 xyi4 hD3N6g6 
vtms3isJ6 (mg/L) xyx8a6b6gu4 NlNw6y0Jtu4 

lW8u wo3ifw5 x4bfc3=z wic3=z5 _ wm6h4 @ 
vt9lQ5 yx3N6 
vtms3isJ6 (mg/L) xyx8a6b6gu4 NlNw6y0Jtu4 
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]Nnsto1u !_u ]S6 XX5t0Jtz ur8i6nso6t9lA 
wo/s8q8izi ]S3j5 ]Nnsto1j5 !_j5. 
 
eu3Dt9lb ttCs/6ymJu4, wodygcsMs6g5 
gnZ4nq8i4 wm6h4 ]Nnsto4 @_u, bf4nsK6 
bmw8i4 d[?y]MaJ8N6g5 vtms3isJ5 n8q8iq5b 
r[oz5 GwMq5 d5t]MaJ5 bwms]JZlx5 ryxi 
f=y}=sisJus8q5g6 srsaJuH. h4vw5gu4 
x5t4y?9oxic6ymK6 ]x8ix3N3izb vtms3iz 
bwmzi5 cspn6bst9lA wMs8q5ggxa2lt4 
d5t4yiq4 yx3Ns2 x7mif2 !((@_u.  ]b4fx 
nioc3mb ur8i6nso6gu4 ]sb3ND8N3izi4 
pH_Q/zi4 xbs5t4f5, n]=5 ]x6rQx6Lt4 
xf9oE/sJi.  vtsm3iq5 n]=5 wMQx6S5 
wm6h1u ]sb3ND8N3izi4 pH_Q/z x7j4]X9o6t9lA 
g]zk5 %, bwm8Nwc5b3mb srs4f5 !((!_(@_u.  
]xyi4 vtms3iq5, w[lxk]z6 wq3CK5 
ur8i6nso6Lt4 ]sb3ND8N3izi4 pH_Q/z 
d[?y4yQx6t5t1m5 ]W6bsizi4FcsyDJ1iE/z 
xux4]fJ6 xyi4 wm6h1u ]Nnsto1u @_u x7m 
ur8i6nso6tbsK6 xqiz xs/so6t9lA. 
 
]sb3ND8N3izi4 pH_Q/z wm6]h2 ]Nnstos2 @_u 
d[?6X9ox2li x7j4X9oxc5b6S6 srs4f5 besJi 
bwmzi5 !((@_u x7m whmQ/sK6 bwm8Nw8izi4  
xs4X9oxJ6 wo3ifc3=sJgc3u5 
wodyE/s0JbsQx4nzi4 GciQ/z ()- 
wMQ/s6bso6S6 ]S3j5 ]Nnsto1j5 %_u4H.  bm8N 
x7j4]X9o3isJ6 ]sb3ND8N3izi4 pH_Q/zi 
sW8z4]n4f5 ckwosD8]ic5b6S6 x3]CAb]m6 
Mw7m6Li ck6 xqtQiz NlN6gu4 x7m srsu5 
srsj5 x0p]Qc5b8q9Li mo4bsc5b3m5 wms2 
xqiz wm6h1u x7m ]sb3ND8N3iz pH_Q/z 
wms2 wodyE/z.  xsMbsiz ]sb3ND8N3izb 
pH_Q/zb wm6h1u ]Nnsto1u @_u 
]x6rsm/sc5b6ymK5 ]b4ft]AN WoExcDysJ4f5 
W/3i5tx6g4f5. 
 
 
 
 
 
 
 
 

wMQxDbsJ6 gnZ4nsJj5: w4WQ/c6tbsc5b3m5 ]xyQ/z wm6h1u ]Nnsto1u @_u wm6h1u5 
]Nnsto1u5 !_u vtms3isJu5 x7m ]xesmiE/zi5 nl7mEx6bs0JysJ2 =sE4 ]n?w5u5 ]xyi4 
]W6bst9lA.  NlNw5fbsJ5 cspn6bsJi xg6bsJ5 bf4nst5tK5 x0p]Q4gi4 (%-_u4 ]W6yc5b3iq8i4 
xyi4u hD3N6gu4.  bm8N csp/sMs6S6 nioc3izi4 ]m8N %_&-_u4 hD3N6gu4 xyi4c6t9lA 
AS3+_u4.  =sE4 wm8a3iE/z hD3N6g2 cspm/sK6 ]x6rsmJ8N8q8izi4 w4WQ/c6t5tli AS3+_u4. 
w1ui4 ]W/6X9oxiz xyi4 wo3ifw5 x4bfc3=z8i wic3=z8i, bwmzi5, ]W6yc5b6ym7m5 hD3N6gu4 
xqiEQxc6bzb sz]bk5 ]W6y2li emw2li %-_u4 xyi4u4 xgw8NsJu4 #T_aJ3jx6t9lA.  wm8N 
grc6tbsJ8N6S6 nl7mEx6bsiE/z xg6bsJ6 !))-_u4 Gcspn6bsJj5 ci]MaJj5 NMs5]b3lAH 
hD3N6g6 ]W6bsc5b3m5. 

lW8u wo3ifw5 x4bfc3=z wic3=z5 _ wm6h4 @ 
if9 
vtms3isJ6 (mg/L) 

lW8u wo3ifw5 x4bfc3=z wic3=z5 _ wm6h4 @ 
vt9lQ5 v8k/w5 
vtms3isJ6 (mg/L) xyx8a6b6gu4 NlNw6y0Jtu4 

lW8u wo3ifw5 x4bfc3=z wic3=z5 _ wm6h4 @ 
sb3ND8N3iz pH_Q/z 
c2ysiq5 
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cEb8axtA5 ttC6bs?9oxJ5 cspn6bs0Jyq5 
 
cEb8axtA5 ttC6bs?9oxJ5 cspn6bs0Jyq5 wMstbsJ6 wms2 Mwnzk5 nebsymK6 
cspn6bsc5bD8Nd2lQ5 s/C1ix3=1u5 yc9otE}=sJu9l f=/s?9oxJ5 gnZ4n9l 
xgw8Nst5gm2lQ5 ck6 xqtQiq8i4 ]x6rsmtQiq8i4 ]b4fx n3?s?9oxJ5.  n3?s?9oxJ5 
]x6rsmiq8k5 mo4b4nw5 MwnsJu wMstbsK5 NlNw6yJ5 ck6 xq]MaJ8NEx4nq8i4 
]x8ix3N6g5 wmoEi3u5 WoExaJi5 nebs?9oxc5b6g5.  wm6 wo3ifw5 x4bfc3=z8i5 
wic3=zi5  wm6h1u5 ]Nnsto1u5 @_u5 x3]CAb]m6 f=/sc5b6S6 wms2 ]x6rsmiz 
NlNw6bsMs6t9lA x7m mo4b4nw5 ]b4fx mo4bst9lQ5.  x0p]Q8q5g5 x7j5 wq3CisJ5 
wic3=q5 x?lusbE/sJu cspn6bsc5b6S5 f=y}=sMs8q8iq8i, f=y}=siq8i x7m 
f=y}=s]Ci4t9lQ5 x7m f=yt9lQ5 wo3ifw5 x4bfc3=z8i5 wic3=z8i5.  ]b8N gnZ4nsJ6 
gi0Jbsc5b6S6 ]x6r4bsym2li beb]m5 si4]v6bsJtg5 x3]CAb]m3l si4]v6bsJ4f5, 
Nw[oQx6bsym2li srsu WoExaJ6 si4]v6bst9lA. 
 
bmw8i, wms2 ]x6rsmiz x3]CAb]m6 f=/sJu5 ]x6rsm5txc5b6ymK6 Mwns2 r[oQ/sd/q8i4 
r[occ5b6ym2lt4.  WbcMs8qM5 mo8q8isJ5 MwnsJ6 xg6bst9lA WoExaJi.  ur5g5 
WoExaJ5 wMslQ5 d[?y4yymiq5 bf4nsJ5 S4b]M6g5 GgryQx6t5t0JbsJi scsysJ5 
xk]Clx6t9lA bwm8Nw8iC6bsJ5H x7m gnZ4nw5 Wbc8q5g5 si4]v6bs0JbsN/6g5 
W/sMs8qM6 G]h3l yMs2 ]sN3izH s}?]l8]i5 cspn6bsJ4n5 cspn6bs5txMs8q7mb 
cspnw}=1u G]h3l x=4g6ymMs3mbH.  ]b4fx ]x6rsm8q5g5 ur5]gNhQ/sMs6S5 x7m wms2 
]x6rsmiq8i4 grq8i4 xyx8awlx8q9Lt4 f=/sJ5 f=/st9lQ5. 
 
ttCs/6ymJ5 bf4nst5tK5 x3]CAb]m6 vt8isJi4 ]x8ix3N6gi4 cspn6bsMs6gi4 x]bA5 
cEb8axtA5 ttC6bs?9oxJ5 cspn6bs0Jyq5b.  ]b4fx ttCs/6ymJ5 wMc6S5 x3]CAb]m6 
f=/sJi4 !(*%_u5 !((&_j5.  f=yMs8qM5 !((*_u X3N4ymMs8qM9l !(((_u f=yix6Lt4.  
srs6 @))) yK9o6]Xu4 f=y0Jbsix6g4nsK6 srs5 Wzh5 WoExaMs8qt9lQ5 
s/C1ixDysJ5 ]lW8u s/C1ix3=1u. 
 
xgi WoExcDysJ5 eu3D/six6S5, w]M4f5 NlNw6bsJm2lt4 wh]m]lbsJ5 wv]JbsJm2lt4l 
grQ/stbsJk5 ttC6ymJk5 ttCs/6ym2lt4.  gnZ4n9M5]b5 wMstbs8qM5 si4]v6bsJi4 
ryxi xgw8NstbsJ8N6S5 gr]b6t5t0JbsNh[lt4. 
 

vt9lQ5 nwxNw5 
 
d[?y]MaJ8N6g5 vtms3isJ5 
n8q8iq5 MwnsJ4f5 
sk3isJ8N6tbsJ6 nwxNwj5 ).* 
mg/L_aK6.  x3]CAb]m6 nebsiE/z 
vtms6g5 ]x6rsm/sc5b6ymK5 g]zi 
).)% mg/L_a2li bwmzi5 
!((!_u5.  nwxNw5c6Lt4 wm6h1u 
]Nnsto1u !_u ]x6rsm/st9lA 
g]zi ).!) mg/L_aJ2, d][?y1iq5 
wm6h1u @_u ]x6rsm/sJ8N6S5 
g]Z]itbslt4, x7m vJysmw8N6gu4 
u4O?9oxq8N6Li gd6yym}=sJ2 
wiz wMQx6bst9lA 
f=/s8q8izi.  ]b4fx d[?y8q5g5 
sk3isJi bwm8Nw2S5 
gd6bsymiE/z W0Jbs2li 
xgo6tbsQxMs6t9lA ]S2 ]Nns]b # 
!(()_(!_u. wh]m]ltQ/slx6ym8qM5 
nwxNw5 vtms3iq5 n3?sisJi 

vt9lQ5 nwxNw5 



wxfXw s/C1ix3=z5, ]lW8 s/C1ix3=z5; Mwnu4 k]b8a6tEdpJ5 gi0JbsJ5 
kNK5 wmoEi3j5 vtmpq8k5, JMw )%, !((( m4WZ6 21 
 
m3D1i Mwnc6t5t0JysJi x7m s/C1ix3=4 xsMbsizi iEsQ/sJc8qM6 bwm8Nw5gu4 
ne5bcC/Ex4nzi4. 
 
ttCs/6ymJ6 x]bi bf4nst5tK6 nwxNw5u4 vt8isc5b6gu4 d[?y]MaJ8N6g5 vtms3isJ5 
n8q8iq8i wmw/6bsJu wm3u WQx6LA !(*%_u5 !((&_j5. 
 

vt9lQ5 xyi4 
 
d[?y]MaJ8N6g5 vtms3isJ5 
n8q8iq5 MwnsJ4f5 
sk3isJ8N6tbsJ6 xyi4j5 ).% 
mg/L_aK6.  x3]CAb]m6 nebsiE/z 
vtms6gi5 ]x6rsm/sc5b6ymK5 
g]zi ).! mg/L_a2li bwmzi5 
!((@_u5. x3]CAb]m6 f=/sisJ6 
!((%_u x7ml !((^_u 
d]?y8q]MaJi4 xyi4cMs6S5 
bwmzi5 WQx6t9lA !(*%_u.  
xyi4j5 vt8isJ6 !((&_u 
d[?y1i6ns]C3JMs6S6 
srsaMs6gi5 m3D1i5 
W0Jtclx6Li k4t6bsizi5 
wm6h1u5 ]Nnsto1u5 !_u5 Gxyi4 
ckwoQx6bs8q9LiH x7m 
f=/siz wm6h2 @.  vt9lQ5 
vt8isJ5 xyi1u !((&_u 
d[?y8q]8isJi Wzhi wMQ/sMs6S5 ybmst9lQ5 f=/sJ5 x7m ]x6rsm]?9o7mEMs6S5 
nl7mEx6bs0Jy3i4 xgMs8q7mb =sE4 ]n?w5u4 wMy8qbw8N6Lt4. 
 
XXbsizb ck6 xfistQiz wm6h1u ]Nnsto1u @_u x7m b[?gxat9lA yc9otE}=1u5 
x4b]f6bsJ6 xs/4f5 Gwhmu4 wi9M4X9oxic6t9lAH ]x6r4]X9ot5t5t7mEMs6S6 xyi4 
sk3izi hD6N6g2 wm6h1u. 
 
ttCs/6ymJ6 d]Mi bf4nst5tK6 xyi4u4 vtms6gi4 wo3ifw5 x4bfc3=z8i5 wic3=zi5 
wmw/6bsJu5 WoExa0JysJi srsu !(*%_u5 !((&_j5. 
 

vt9lQ5 yx3N6 
 
d[?y]MaJ8N6g5 vtms3isJ5 n8q8iq5 MwnsJ4f5 sk3isJ8N6tbsJ6 yx3N3j5 ).$ 
mg/L_aK6.  yx3Ns2 vtms3iz wo3ifw5 x4bfc3=z8i wic3=zi5 f=/sJu g]]zic5b6yK6 
).# mg/L MwnsJ6 xg6bsizi x7m g]z]i9Li ).@ mg/L  x3]CAb]m6 f=/siE/zi !((&_u5. 
d[?y8q]MaMs6g5 !((&_u W0JtMs6S5 wm6h1u5 !_u5 f=/siq5 x7m f=/st9lA wm6h1u5 
@_u5. yx3Ns2 vtms3iz wm6h1u !_u ciQ/z]iMs3mb ).)% mg/L, ur8i6ns2lt4 
sk3iE/sMs6gi5 wm6h1u5 @_u ]Nnsto1u. 
 
!((@_u, Mw7o6gwc5bMs6S5 ]x6rsmt5t0Jbsix6gu4 wms2 ]x6rsmiEQxc6bzi4 MwnsJ2 
mod/q5 mo[lQ5 r[oQ/stbsd/q5.  bm8N WoExaJ6 WoExcDbsMs6S6 Mw7o6bsisJu4 
wm6h2 ]czi sW8z4]n4f5 wv]JtMs6S6 ]sb3ND8N3iz pH_Q/z xsMbsicD8N6Li &.) 
ciQ/zitbs2li. nl7mEx6bst9lA wm6 wm6h1u5 ]Nnsto1u5 !_u5 Mw2 wMQxDbsMsEK6 
=sE5 ]n?w5 w4WQ/slxd8q9LA ur8i6nso6t5t0Jbsc5b6g6 ]sb3N3izi4 pH_Q/zi4 
]xy5c3iq5 ]sb3N6gcs3iq5 W0JtQlQ5. 

vt9lQ5 xyi4 
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]m8NsJ6, wms2 ]x6rsmiz wm6h1u 
]Nnsto1u !_u Wsi6nsK6 
wm6h1u5 ]Nnsto1u5 @_u5 yx3N6 
W0JtQlA.  W0Jtclx6S6 
sb3N3izi4 pH_Q/zi4 
d[?y4yQxc5b6Li x7jQxc5b6gu4 
x7m x0p3Mq8i4 bwm8N 
wodyc6gi4 xs4t9lA n3?sJi5 
wo3ifk5 wigcE/sJu5 wm6h1u5 
]Nnsto1u5 @_u5 yMt5txzi ]S2 
]Nnstc6g2 %.  bm8N 
w]M4fzo6tbsJ8N3izA 
w]M4]fzo6tbsK6 nN/s2li 
x=4bs0Jyz Mdam wmcsy}=sJ6.  
]m8NsJ4f5, bmwic/6 n3?sJ6 
vtbsc5b6S6 ]S3u ]Nnsto1u %_u 
x7m k4t6bsc5b6Li ]S3j5 
]Nnsto1j5 #_j5 
nl7mEx6bs0JyEix6bzk5 
yc9o/sMs6g5 s/C1ix3=1u 
wMQlQ5. ]S6 ]Nnsto4 %_u4 
xg6bsMsEK6 gd6yym}=s2li !((&_u.  srs4f5 besJi bf4nsisJ5 vt2X9oxJi bf4nsK5 
nl7mEx6bsiq5FvtbsisJ5 W0JtQ2lQ5 yfc6t9lA x7m xs4X9oxt9lA wodyE/z.  
yx3N6, bf4nst9lA, neZJ1m5 yfc3N6t9lA x7m wmsisJu yf2 x]bi xf2oE/soc5b6Li.  
bm8N bf4nstbsymK6 cspn6bst9lA yf wm6h1u5 x7m nioc6tbst9lA yK9osMs6gk5 
wodysMs6gk5. 
 
wxfXw s/C1ix3=z5 out5f5 vJysmw8N6Lt4 ]x6r4]X9o6t5tc5b6S5 xsMbst9lA wo3ifw5 
x4bfc3=z5 wic3=z5 w4WQ/slx3ix6gi4 s/C1ix3=1u5 ur8i6nst5t2li x7m 
vJysmw8N6gu4 yK9ostbsix6S6 yKi4nE/2t8i s0p6g6bsiz. 
 
ttCs/6ymJ6 d]Mi bf4nst5tK6 yx3Ns2 vt8iE?4bzi4 wo3ifw5 x4bfc3=z8i 
wic3=z8i wmw/6bsJu !(*%_u5 !((&_j5 WoExat9lA. 
 
 

vt9lQ5 if9 
 
d[?y]MaJ8N6g5 vtms3isJ5 
n8q8iq5 MwnsJ4f5 
sk3isJ8N6tbsJ6 if2 ).@ 
mg/L_aK6.  if2 bmw8i4 
vtms3iz wo3ifw5 x4bfc3=z8i 
wic3=zi5 f=/sJu 
g]]zic5b6yK6 ).! mg/L x3]CAb]m6 
cspn6bsiz wo3ifw5 
x4bfc3=z8i wic3=zi5 
bf4nst5tK6 c5t1isJi4 d7j5 
ne5gi4 brJi4 srsaJu 
ciQ/z]ic5b6S5  d]Mi ).! mg/L 
x7m !((@_u, d[?y]MaMs6S6 ).@& 
mg/L _a6Li. bwm8N5bs6 
yx3N6tg5, d7jc5b3iz 
x5t4yc5b3iz 

vt9lQ5 yx3N6 

vt9lQ5 if9 
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bf4nsK6 x5t1i6nso6t9lA sb3N3izi4 pH_Q/z srs4f5 besJu x7m nl7mEx3iz 
wodyE/soc5b6LiFvt8iz dx6t9lA yft9lAl G!.* ]ubu4H. 
 
ttCs/6ymJ6 d]Mi bf4nst5tK6 if2 vt8iE?4bzi4 wo3ifw5 x4bfc3=z8i wic3=z8i 
wmw/6bsJu !(*%_u5 !((&_j5 WoExat9lA. 
 
 

vt9lQ5 v8]k/w5 
 
d[?y]MaJ8N6g5 vtms3isJ5 n8q8iq5 MwnsJ4f5 sk3isJ8N6tbsJ6 v8]k/3i5 ).!% 
mg/L_aK6.  v8]k/s2 vtms3iz wo3ifw5 x4bfc3=z8i wic3=zi5 f=/sJu 
g]]zic5b6yK6 ).)% mg/L bwmzi5 !(()_u5 x7m cz5tx]nai6nsJ4f5 ciQ/cc5b6ym2lt4 
).)@_).)# mg/L ciQ/zi.  bwm8N5bs6 xyi4tg5, d=/sJ6 !((&_u wMQx]C3JMs6S6 
!((^_u5 k4t6bsiz W0JtQ2lA wm6h1u5 !_u5  x7m wm6h1u5 @_u5.  xqiE/q5 wm6h1u5 
!_u NMs5]b6bsMs6S5 sk3icChQ/s2lt4 ).)% mg/L_u4 k4t6bst9lA. 
 
 
vtms3iq5 v8]k/s2 
ur8i6nso6ymK5 bwmzi5 
wmw/6bsc5bMs6t9lA !(*%_u5 
WQx6Li.  d]o6b3lx6Li Gxqiz 
mo[lAH ur8i6nso6S6 
xsMbsiE/zi wo3ifw5 
x4bfc3=z8i wic3=zi5.  
v8]k/w5 sk3iq5 yc9otE/sifi 
wo3ifi xyx8a8qt9lQ5 
srsaJi4 doi4, b8N 
u4OQx6X9oxq8Nd/3isJ6 
n3?siE/zi ra9o6]XaJ5 
xqJ7mEx]lK6. 
 
  
ttCs/6ymJ6 d]Mi bf4nst5tK6 v8]k/w5 vt8iE?4bzi4 wo3ifw5 x4bfc3=z8i 
wic3=z8i wmw/6bsJu !(*%_u5 !((&_j5 WoExat9lA. 
 
 

vt9lQ5 rrx4nw5 ox5 
 
d[?y]MaJ8N6g5 vtms3isJ5 n8q8iq5 MwnsJ4f5 sk3isJ8N6tbsJ6 rrx4nw5 ox5 ).!) 
mg/L_aK6. rrx4nw5 ox5 vtms3iz wo3ifw5 x4bfc3=z8i wic3=zi5 f=/sJu 
g]]zic5b6yK6 MwnQ/sJu  vtms3isJi n8qiE/sd/sJi5, xbsygw8N6 rrx4n6 ox5 
xqiz NlNw6bsymK6 d]Mi cspnw0JysJu r[oc3iC6bsK6 )).)% mg/L_u4.  bwm8N 
d[?y8qt9lQ5 bf/sJ5, gnZ4nsJ6 ttCs/6bsym2li bf4nstbs8qM6.  gnEx4v8iDmA2y, 
sco]m6g5 x0pq8i4 WJ8N6S5 x3]CAb]m6 si4]v6bsJ5 Nw[oQx6yymJ5 cEb8axtA5 
ttC6bs?9oxJ5 cspn6bs0Jyq5b cspn6bsi=q8i5 gnZ4ni4 ]Nnstcs6Lt4. 
 
 

vt9lQ5 S4b]M4g5 bf4nsJ5 
 
d[?y]MaJ8N6g5 vtms3isJ5 n8q8iq5 MwnsJ4f5 sk3isJ8N6tbsJ6 S4b]M6g5 bf4nsJ5 
).!% mg/L_aK6.  !((%_!((&_u x3]CAb]m6 wmw/6bsJu, S4b]M6g5 vtms3iz wo3ifw5 
x4bfc3=z8i wic3=zi5 f=/sJu ]x6rsm/s5tx6ymc5b6S5 g]]zic5b6ym2lt4 !% mg/L.  
wodycCJ4S5 g]z]i9Lt4 % mg/L xbs]y3lt4 ne4v8ic5b6g5 bwmst9lQ5, c5t4yymJi4 

vt9lQ5 v8]k/w5 
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bric6gi4 $) mg/L_i4 xbsy3u cspn6bsJu.  ]b4fx brisK5 nec5b6S5 xk]ClxMs6t9lA 
Gbf4nsZJ8q5g5 nec5b6g5H ciQ/q8i wmw/3=sJ5 c5t4yt5tc5b6g5 ysCsisJi4 xtq8i4 
x7m ysCsigw8NsJi4.  bm8N NlN8qM6 cspnwt9lb cspn6bsJu ysCsisJ6 
Ni/st9lA.  cspn6bsJ6 W/sJ6 cspnw}=1u5 (@%_!) h2lo1i5 wmw/w}=1i5 W/sK5 
vtms6g5 Wbc3=Qlx8qbq8i. d]Mi scsysJtg5, ]b4fx c5t4yisJ5 TSS_u bf4nsZJ8qM5 
xw5]baZlx6 bfMsMs8q7mb s2l3u b[?i5bw8N6 cst9lAl, cspn6bsJ5 cspn6bst9lQ5 
cspnw}=sJu. 
 
 

s6hxl4 s6y6tDt9l; ]sb3N3izi4 pH_Q/z 
 
d[?y]MaJ8N6g5 vtms3isJ5 n8q8iq5 MwnsJ4f5 sk3isJ8N6tbsJ6 s6hxl2 s6y6tDt9l 
x7ml sb3N3izb pH_Q/zb xqi6nsK6 ^.) mg/L_u5 g]z]i9Li (.%.  ]b4fx mo4b4nsJi4 
mo4ymc5b6S5 !((%_u5 !((&_j5 f=y}=sJi.  n3?sisJ6 wq3Ctbsc5b6S6 wm6h1u5 xg6Lt4 
xs4b]Ji4 h2lo1i4, wm3u4 ]W/w0Jbsc5b6gi4 miCs2 x]bi5. sb3N3iz pH_Q/z 
xsMbsc5b6ymK6 Mw7u4 xg6Lt4 nl7mEx6bs}=sJu wm6h1u ]Nnsto1u !_u wm3u x7m 
wMy4v8i6Lt4 yfj5 sW8z4]n4f5 W/Exc6t9lQ5. 
 
sb3N3iz pH_Q/z x3]CAb]m6 wo3ifw5 x4bfc3=z wic3=z8i ]x6rsm/sc5b6ymK6 
sb3N3iz pH_Q/z  ciQ/z]itbs2li &.).  srsa]nMs6gi, ]sb3N3iz pH_Q/z 
sk3icc5b6ymK6 ^.%_i4 !((&_u sb3N3iz pH_Q/z &.)_aMs6t9lA. sb3N3iz pH_Q/z 
wmw/6bsJu !((&_u ]x6rsm/sMs6g4nsK6 d[?y1i6nsd2li srsaMs6gi5 yK9osJi5 
k4t6bsiz W0JtQlA x7m f=/siq5 wm6hw5  ]Nstc6g5 !_u4 x7m @_u4. 
 
ttCs/6ymJ6 d]Mi bf4nst5tK6 sb3N3izi4 pH_Q/zi4 vt8iE?4bzi4 wo3ifw5 
x4bfc3=z8i wic3=z8i wmw/6bsJu !(*%_u5 !((&_j5 WoExat9lA.  
 
 
 
 

sk3iEZJ4bz d=/sJ2 ]sb3N3iE/zb pH_Q/zb 
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n]=5 n4fbsiq8k5 ckwoz0JysJ5 
 
wMQ/s2li cEb8axtA5 ttC6bs?9oxJ5 cspn6bs0Jyq8k5 cspn6bsJi n3?sJ5 
cspn6bsc5b6S5 s/C1ix3=1u, wodygcE/sJ6 ]x8ix3ND8N6g5 xw5]gbslt4 Wbc3iq5 wm3i 
n3?sJi ttCs/6bsym2lt4 xgw8NstbsQK5 cspn6bsix3mb scsy4nc3=s4Xb 
sc3=sQx3ix3mb. 
 
sxoi6Xyz v8gwb]o4, cspm/sJ6 n8 Xwaizi4, f=y}=sc5b6S6 wo3if=i3i4 wm6h1u 
f=/sJi5 x3]CAb]m6 f=y}=sc5b6Lt4.  f=/s?9oxJ5 WQxMs6S5 !(*%_u x7m x3]CAb]m6 
bwmzi5 f=/sc5bo6Lt4.  !((* yK9o6]XaMs6S6 f=y8qt9lQ5 wo3ifw5 x4bfc3=zb 
wic3=z8i5.  W0JtQ2lA ]x6rsm/siz s/C1ix3=s2 yc9otE}=sJ2l bwmzi5 /kxEu, 
!((*_u, x7ml d[?y1i6nsiz wms2 W0JtQlA f=/sMs6g2 !((&_u.  bm8N 
W}=4nc6tbsymK6 gd6yym}=sJ8N6t5t2li cdA8a4v8i6X5 f=/six6gi4. 
 
x3]CAb]m6 f=/sJ5 bwmzi5 !(*&_u5 ciQ/zi *)),))) x7m !.@ uo/8 rsW4 ]ubi4 
r2]XE4gi4 w4y3=4Xl4gi4 xqic6tQymK5.  !(*% x7m !(*^ wMstbs8qM5 wm6 xqJ6 
gd6bsymMs3m5 WoEcExo3iq8i5 WQx6LA s/C1ix3=1u yc9otE}=1u WQx6gu !(*@_u.  
!((&_u, ciQ/zi @.( uo/8 w4y3=4Xl4g5 xqiq5tA5 r2]XE4g5 wmw5 f=/sMs6S5, 
m3Dw6b3lx6Lt4 x3]CAb]m6 f=/sJi5 xqi6nsic6tQJ5.  f=/siz wms2 bwm8N xqtQJu4 
f=/sJ8NMs6S5 wm6h1u ]Nnsto1u !_u wm6 ]x6rsm5tx7mEMs3m5 x7m whmosEMs3mb 
wms2 k4t6bsix3izi4 x3]CAb]m6 f=y8Nst9lA f=yix6Lt4. 
 
yKixi !((&, wmw5 x4t6f]n8q8iq5 f=/sJ5 xyx8a6ymK5 n3?sisJi ttCs/6ymJu 
wo3ifw5 x4bfc3=z8i wic3=z8i.  xqJu4 xyx8a6ymK5 xiA6ymo6gi bmguz 
xyx8awt9lQ5 wMstbsiq8i4 br4nsJ5 XXbsiE/q8i4 ]S3i4 !(*&_u nN/st9lAl Kdam, 
wmc3=z, k]bu4 ]Sc3=six6gu4 ne5t2li !(()_u. 
 
]x8ix3N6gc6g5 xw5]gbsJ8N6gi4 wosc6bsiq5 n8 Xwj5 mo4bcc5b6S5 vt8isJi4 
wh]m]lbsJi4, x7m wm3u4 f=/sJu4 wloc6gu4 ]x8ix3N6gcD8N6gu4.  eu3DlA wodygcz 
syo6gw0JysJ5 by3u, NlN8qM6 NlNw6yJ8NC2b ur8i6nso3iq8i4 ]x8ix3N6gcD8N6g5 
vtms6g5 ]x6r4]X9o6ym5tx3mb wms2 ]x6rsmizi4 s}?]l8]i5 WbcD8]i6X9oxiq8i4 
NlNwD8N6XK5 wms2 xqi6nso3iz W0JtQlA. 
 
x]bi ttCs/6ymJ5 Nw[oQx6yK5 gnZ4ni4 wodygcE/sMs6gi4 isC6bsiq8k5 n8 Xwj5 
x7m bf4nst5t2li ur8i6nso3iq8i4 isC6bsJi4 ]x8ix3N6gi4 srs5 !# y=gic6tQJu 
Gwhoic6Li !((&_uH.  if9 yx3N3l whmQ/sK5 wMQx6]X9o6t9lQ5 isC6bsJ5 
srsa]nMs6gi.  !(($ x7m !((^ bf4nst5tK5 x5t1iq8i4 v8]k/w5; !((% x7m !((^ 
bf4nst5t2lt4  xyi4 x7m nwxNw5 srsaMs6gu ^_aJu d[?y8q8izi4, 
wMs8q5ggxa2lA srsE/sJ6 !((&.   ]x8ix3ND8N6g5 isC6bsJ5 n8Xwu !((&_u 
wMQx6ymMs6S5 Gnioc6tbst9lA srsaMs6gi yK9osJi Wzhi ]m8N MwnQ/sJ6 
xg6bst9lA bw2hmiH W0JtcMs6S5 vtms6g5 xqi6nso3iq8i4 w]M4]fzJ5 ]x8ix3N6g5 
hD3N6g5 x7m wms2 xqiz wMQx6ymt9lA W0JbscbsMs6S6.  yx3N6 ifl n4fbsiq5 
!((&_u !) srs5 bwm8zi5 d[?y1icMs6S6, W0JtQlx6LA wms2 nfbsiz, 
Wzhw6b3lx6Li d[?yoMs3izi4 bwmzi5 xsMbsisJ6 srsc6t9lA doi4. 
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xyi4 n4fbsiz rlAC7i    nwxNw5 n4fbsiz rlAC7i 
 
 
 
 
 
 
 
 
 
 
 
 
v8]k/6 n4fbsiz rlAC7i    if9 n4fbsiz rlAC7i 
 
 
 
 
 
 
 
 
 
 
 
 
yx3N6 n4fbsiz rlAC7i    ]sb3N6gcD8N3iz pH_Q/z 
 
 
 
 
 
 
 
 
 
 
 
 
]lW8 xsMbq5 kN5tx3u     lW8 s/C1ix3=z 
x3]CAb]m6 f=/sJ6 wm6h4 (_u5 xqiz   !((&_u wo3if5 x4bfc3=z5 wm6hz _ 

syo6gwi6 n8 Xwj5 

 
 
 
 
 
 
 
 
 

 

wo3ifw5 x4bfw5 x4bfc3=z5 
bwmzi5 f=/sc5b3if n8 Xw, v8gwb ]o4j5 

Gvt9lQ5 rlA]C7Q/q5 ]x8ix3N6g5H 
 

Gsyo6g6bsJ5 NlNw6bsK5 sk3iE/sZJ4g5 x3]CAb]m6 vtmiq8i f=/sJ5 x7m sk3iq8i5 f=/sJ5.H 

vt9lQ5 syo6g6bsJ5 !((&_u @*$% rlAC7Fx3]CAb]m6 
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wm6 nlmJ6 xgw8NsJ6 
 
wm6 nlmJ6 xgw8NsJ6 X2c3=sJu cspn6bsc5b6S6 x3]CAb]m6, sW8]z4f5 x3]CAb]m6 
cspn6bsc5b6S6 xs1N8qt9lA.  wh]m]ltQ/s8qM5 wms2 MwnQ/z W0JtQlA bm8N wm6 
nebsJ5 si4]v6bsymc5b6S5 besJi si4]vExc3NsJi x7m x3]CAb]m6 si4]v6bsQxc6gi. 
 
 
 

d3=1i5 f=/sJ5 by3k5 f=y}=sJi 
 
bmw8i4 xg6bsifw5 d3=1u5 by3u5 f=/sJi mo4bc3ix6S5 mo4b4nstbsdJi4 MwnsJu.  
]b4fx mo4b4nstbsJ5 x0pQ/s3M1ix6S5 n3?sistbsJk5 wo3ifw5 x4bfc3=z8i5 
wic3=z8i5 wMc3lt4 xi6]n6]gtcExc3iq8i4 ck6 x7m xN3i4 wgD3i4. 
 
MwnsJ6 xg6bsizi, mo4bs/Exc6g5 d[?y]MaJ8N6g5 vtms3isJ5 n8q8iq8i 
mo4bsc5b6ymK6 ]sb3ND8N3iz pH_Q/z wMs8q6ggxa2li.  cspn6bsiz ]sb3ND8N3iz 
pH_Q/z ]Nnstc6g2 @ d3=1j5 f=y}=sJ2 cspn6bsZJ4S6 Gcsb]m5 w]M8i WNhxDyb]m5H 
f=/sMs6g6 ]W6bsQxc6S6 by3u ]sb3ND8N3iz pH_Q/z g]z]i2X5 ^.).  bm8N bwm8Nwt9lA, 
Mw2 wMos0/sc5b6S6 d3=1j5 by3j5 f=/sJj5 ]x6rQx6bsd2lA ]sb3ND8N3iz pH_Q/z 
d[?y4yQx6bsd2lA r[ozk5 ^.) x7m f=/sJ8N6ytbs4v8i3ix6Lt4 cspn6bsJ5 by3u 
cspn6bs]Ci4Xb.  f=/sJ5 !((*_u xs/4f5 wMQx6y0JbsJi4 Mw7u4 wMQx6bsQxcMs8qM6 
sb3ND8N3iz pH_Q/z d]M]iq8NMs3m5 ^.) f=/s?9oxt9lA. 
 
s4WDh4S5 k]b8a6t6bsiq5 wo3ifw5 f=/sMs6g5 !(*&_u h4vw5gu4 d3=1i f=y}=sJ=i3i4 
by3i ]x6rsmt5t?9oxQx4nq8i4 sb3ND8N3iz pH_Q/zi4.  x3]CAb]m6 Mw7o6g6bsiz 
d3=1i5 wm6]h2 WQxMs6t9lA !((#_u, ur8i6nso6ymK6 xg6bsQxc3iz Mw7.  !((*_u, 
Mw7bc4v8iMs8qM6 wMQxDbsJu4 d]Mk5 wo/sc5b6gu4 yf2 ]czi sW8z4]n4f5.  
sW8z4]nzi !(((_u, Mw7 ur8i6n6 wMos0/sMs6S6 srsaJi5 yK9osJi4 ur8i6ns2li.  
csp0Jbs]noJ5 NlNw6y0JbsK5 xb3ND8N3iz pH_Q/z d]M]i8ix3izi4 &.) 
f=/s?9oxizi. 
 
 
 

cspn6bs4v8i6g5 
 
srsaJu MwnsJ6 xg6bst9lA cspn6bsJ5 bwmsc5b6ymK5 x4gxic6g5 ]lW8 
s/C1ix3=zk5 x7m MwnsJj5 N7L2-0925_j5.  cspn6bsJ6 !(($_u vJyQx6tbsJ6 
Wxi4bs2li !((% xgxi4]no]Mo6t9lA WoExaMs6S6 wq3Cc5b3iz W0JtQlA o4 gCs5 n8 
X2u v8gwb ]o4 ciQ/zi.  cspn6bsJu5 si4]vMs6S5 x7m ra9o6]Xu4 si4]vu4 Wxi4y2lt4 
!((^_u.  ]b8N WoExaJ6 WoExE/sMs6S6 RL&L x?lusboEp4f5 cspn6tq8i out5f8i 
wx4m8b8u. 
 
cspn6bscbsJu wMsJgxaMs6S6 cspn6bsJ6 s4fx6bsix3izk5 xrQ/sN/6g6 x7m 
s4fx6bsJj5 x4gxic6g5 ]lW8 s/C1ix3=zi Ab x]hyx4f8k5 out5f8i, rsAEu, wsSbu.  
]b8N cspn6bsJ6 Wxi4bsMs6S6 x7m ra9o6]Xu4 si4]v6bsJ6 gi0Jbs2li xgExo]n6t9lA 
!((*. 
 
cspn6bsJ5 WoExa4v8iMs6S5 sl2 WoExz vJytbsd2lA x7m xg6bsQxc6g5 srs4f5 
x2dtos3lt4 ]lW8 s/C1ix3=zi5 v8gwb ]o4j5.  ]b8N WoExaJ6 bmw8i4 WJQ/sJi4 
WoExcDbsMs6S6 wMs2lQ5 w5b3iboE0JysJ5, ]smJoE0JysJ5, wm3usbsJ5 wms2l 
]x6rsmiq5, wm3usboE0JysJ5 kN8axoxaJ9l ]lW8 s/C1ix3=zi5 x7m sl2 WoExzi. 
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k]b8a6tEi3j5 WoExaJ6  
 
 

wo3ifw5 x4bfc3=z wic3=z5b ]Sz k]b8a6t6bsiz 
 
 
wo3ifw5 x4bfc3=z wic3=z5, ]Sz ]Nnsto4 !_u4 bbMs6S6 wo3ifi4 x4bfi4 !((% 
xgExo]n6t9lA.  WoExcMs6S5 nsyJm2lt4 bf4nsJi4 ]S3u4 ]Nnsto1u4 !_u4 ezsZ3i4 
xg6Lt4 xs/4f5 !((%_u.  ciQ/zi !))_u5 !@)_j5 ezsZw5 xg6bsMs6S5 nsy0Jbs2lt4 
bmw8i4 ]S3u4 ciQ/zi $)),))) w4y3=4tg5 r2]XE4g5 ns/sMs6S5. 
 
!((% x7m !((&_u ho, WoExcMs6S5 ezsZ3i5 xg6Lt4 ]S6 ]Nnsto4 @_u4 nsy}=sMs6S6.  
]czA5 ! ]ub G!)) yx5b]ubH w2JtQJ6 @F#_Q/zk5 ]S2 ]Nnstos2 @ ]czk5 woyMs6S5.  ho 
^%,))) r2]XE4g6 w4y3=4tg5 xqtQJ6 ho ns/sQxc6S6, WxiAbsli nsy0JysJj5 ]b4fkz 
m3D1k5 ]Sa]J1k5. 
 
ns/st9lQ4 ]b4fx4 m3D4 ]SE/sJ4 ]sN3iz cspn6bsQxMs6S6 !((%_u ^_aJ5 x4LNs]/]M5 
wosc6bs2lt4 &_Q/z5 wo/six6Li ]S3j5 ]Nnsto1j5 @_u ns/siz Wxi4bst9lA.  
m3]DK4 x4LNs]/]MaJ4 ]S3i sx1Nzi wo3ifw5 x4bfc3=zi wic3=zi Gbw/sJ6 ]S6 !aH_u4, 
Wzh5 x4LNs/w5 ]S3u ]Nnsto1u !_u x7m xbsy6 x4LNs/6 sx1Nzi ]S3u ]Nnsto1u 
@_u.  cspnwc5b6ymK5 xfMw8q5gi4, WNhxDyb]m3]l8]i5 WNhxDy[]l8]i5 m3D4 xiA6t9lQ4, 
srs2 czsiz mo4LA. 
 
!((%_u, k]b8a6t6bsiz Wxi4bsMs6S6 wo3ifk5 x4bfc3=sJ2 f=y}=sMs6g2 !(*&_u.  
]b8N WoExaMs6S6 wxf Xwf8i5, !(($_u ur8i6nstbsd2lA sb3ND8N3iz pH_Q/z 
g[ozi d3=1j5 bysJu f=y}=sJu5 f=ixChQ/sJ6 xs4X9ox8N6yt9lA f=y}=sMs6gu5.  
ciQ/zi !%,))) m3 nsy0JbsJ5 ]W6bsMs6S5 wisJu5 x7m wNq6bs2li ezsZ3u5 
W/sJu5, cwc6n6bs2li miC4n6bs2li. 
 
!((*_u, WoExcMs6S5 sdxi bbtEix6Lt4 s/C1ix3=sMs6gu5 !((^_(&_u.  
uxiE/st9lA ]x6rsm/st9lAl ]lW8u WoExc3=sJ6, ]b8N WoExaJ6  Wxi4bsMs6S6 
xs/zi !((*.  ho cwc4n6bsQxc3ix6g4nsK6 ur5gu4 x7m sbeQxc3ix6g4nsK5 
cspn6bsix6t9lA WoExaJ6 Wxi4bs8q8izi.  x7ml, ns/siz sx1Nzb etx]i5g2 
NXJ2 Wxi4bsMsEK6 !((&_u. 
 
xuh5 x2dt5 xg6bsym8q5g5 ]W6bsK5 x7m kNu WD3isJu4 wNq6bstbs}=s2lt4.  ]b8N 
wMc6S6 m3Dox]Mj5 u5b3=sc5bMs6gu4 i[Qxi wtD3i5 f=y}=sJ2 byzb.  x7ml, x2dbsJ6 
wmcsy}=gcsJj5, sxoi6Xyxi ]m8N u5b3=sJ2, xgD8]i6tbsK6.  bwm8i4 h2l]o5 
]W6bsMs6S5 wv3Ci4 xuhi4 xgDbsMs6S6 dou]Ao1i4 x[/6yvbAbs2li 
trbsvs6gD8N8q8iz W0JtQlA x7m h2loq5 ]W6bsQxc6t9lQ5 by3]u5g5.  x2dtQ/sJ2 
wMz wmcsy}=1u h2loc3isJu ]W6bsMs6S6 ns/s0Jbs2lil d]Mi scsysJj5. 
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]sNEx4nzi4 i[oNEx4nzi4 cspn6bsiz ezsZs2 nsy0Jbsiz x7m Dam4 
 
!((%_u, ezsZ6 nwy0JbsJ6 ]S3u4 ]Nnsto1u4 !_u4 Wxi4bsMs6S6 x7m N2Xz ]S2 
]Nnstc6g2 @.  nsy0JysJj5 WoExaJ6 Wxi4bst9lA !((%_u, ]sN3izk5 i[oN3izk5 
cspnDbsJ5 x3=i]o5 wosc6bsMs6S5 cspnw0Jbsix6Lt4 ]sN3izi4 i[oN3izi4 
nwyym0JbsJ2 x7m wo3ifw5.  ]sN3izk5 i[oN3izk5 cspnw0JbsJ5 si4]v6bz5 
Nw[oQx6ymJ6 Wxi4bsMs6S6 cspn6t5, vM8_fEW8 /kxE, !((^_u.  ]b8N si4]v6bsJ6 
scsycMs6S6 wosc6bsizi4 w]fb6bsJ5, wo/sizi4 cspnw0Jt4n5 wtisJi x7m 
yK9o6]Xi4 ]sN3izk5 i[oN3izk5 sco]m6bsJ5 x4gSEu, k?7SEu tn7SEul !((%_u. 
 
WoExa?4gi WoExao]n6gul x0ps8q8icMs6S6, nNymiq5 cspnDbsJ5 x7m wtiq5 
wo/siE/q5b.  yK9osJ5 wo/sJ5 ! ]ubu4 kNj5 wq3CicMs3mb.  ]b8N wo/st9lA, 
xgi cspnDbsJ5 wosc6bsc5bMs6S5 kc6bDt4nc6Lt4 whQ/sJi4 wo/sc5bMs6S5 ).@% 
]ubu5 wtic6gu5 miCs2 ]czi5 yK9osJ6 @.% ]ubsJ6 WQx3ic6Li miCs2 ]czi.  
csp0Jbsix6g6 wo/sMsEK6 !.) ]ubi4 d]Mi miCs2 ]czi wv]JbsJm2li 
NlNw6y0Jbsli wtisJ5 wodyq8i4 nsy4v8iExcC/6Xb cfA8a4v8i6X5 cspmix3mb.  
@.% ]ubi5 sz]bk5, k]KJ5 wosc6bsMs6S5 #, %, * x7m !@ ]ubi4 wtic6Lt4 ra9o6]X6 
k]KJ6 miCs2 xt7mEx]i8N/Ex4nzi4 whmQ/sMs6S6 s/ci cw6g3i kNj5 ma4ymJi 
bmw8ic/6 wiQ/sJi. 
 
cspn6bsJ5 sco]m6bsc5b6ymK5, WNhxDy5 m3D4 xiA]Czb cspn6bs4v8ic5b6Lt4 
dx3N6yt9lA x4gSE k8axb ciQ/zi x7m k?7SDao6t9lA.  eu3DlQ5 yK9osJ5 srs5 
G!((%_!((^H x7m xyq5 gnZ4nw5 nebsJ5 cspnDbsJi5 yK9osJi4, NlNw6yMs6S5 miC6 
ho ]sNJ4gu4 wtisJu w4WQizi4 miCs2 ]czi i[M6t9lA xyx8a6Li.  "ra?y4g6” 
bwmsMs6S6 ]sN3iz yMs2 ]sNJw8N6t9lA bf4nsK5 cspn6bsJi bf4nstbsJi 
cspn6bst9lQ5 nec5bMs6S5 xfMw8q5gu4 cspn6bsic6t9lQ5.  ]sNJ1iz whmQ/sK6 
]sNJ4gu8]zEx4nzi4 miC3u5 x7m dxaisJ6 bmw8i miCs2 ]czi5 x7m 
wlxi8]zChQs/sM6S6. 
 
gnZ4nsJ5 W/sMs6g5 ]sN3izi4 i[oN3izi4 cspnDbsJi5 bf4nst5tK5 dxaw8NDbsJ5 
srsl4]b6 bwmsc5b3iq8i4 !.&% ]ubi4 wtio1i miCs2 wlxi bmw8ic/6 cspnw}=sJi.  
x0pQ/s8q5ggxaK6 TC1-5 iQx]i5g6 ]S2 ]Nsnstos2 !.  ]b8N whmQ/sK6 wlgi6nj5 
xsMicEx4nzi4 ezsZ3u4 xg3=sMs3m5 bm8N ns/symiE/z.  cspn6bsJ5 bf4nst5tK5 
xg6bsJ4 miC3u5 xq]Jbsix6nsc5b3iq8i4 xyq8i xg6bsJi.  Sx3E/6bsymJ5 
cspn6bst9lQ5 x4gSE !((^ x7m !((&_u, xg6bsJ6 b[?i csp/sMs6S6 wm3j5 
y5t6bsvs6gD8N3izi4 x7m bf4nst5tM6S6 x1mics3iq8i4 wm6 n3?svs6gc5b3m5 
cspn6bsJi miCs2 ]czi cspnw}=sJu.  xyq5 cspnw}=sJ5 csy3isJi4 
bf4nst5t7mEMsEK5, ryxi Sx3E/6bsymJ5 wmc8]q8N6S6 eMufl4 xg6bst9lQ5 
cspn6bst9lQ5 xsMw8N3iE/q8i wtisJi. 
 
ur5gfl4 gnZ4n6 W/symK6 s2luj5 tr9lA ttCs/6ymJi bf4nst5tJ5 ]sN3isJi4 x3]CAb]m6 
d[?6X9oxtbsJi x7j4X9oxtbsJi xsMw8N3isJi wtisJi.  xw5]baZlx6 wMq5 
cspnw0JbsJ5 ]sN3isJk5 i[oN3isJk5 ]x6rsmJ8]i6ym1mb x7m gnZ4nw5 vJysmw8N6gu4 
ttC6bsq8ND8N8q0JtQMs6Xz wo/sc6bsMs6t9lA bwmzi5 wos6bsiz.  yK9osJ6 
ttCs/6ymJ6 bf4nst5tK6 x3]CAb]m6 d7j4b3isJu4 x7j4b3isJu4 Wzhk5 cspnw0JbsJk5 
]SEs/Ju ]Nnsto1u !_u wtic6gu !.&% ]ubi4.  g[oz ttCs/6bsymJ6, xbsy6 
bf4nst5tJ6 cspnw1u4 TC1-4 bf4nst5tK6 xyx8ax3Jc5b3iq8i4 ]sN3isJi4 wtisJu !.% 
]ubi4 !.&% ]ubi4 x7m @.) ]ubi4 ]sNJ4y]not9lA !((*_u W0JtclxMsS6 yMs2 
]sN6y]noizi4 sW8z4]n4f5 lW8u csp/sif. 
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miCs2 ]sN3iz cspn6bsiz 
]S6 ]Nnstz ! 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

miCs2 ]sN3iz cspn6bsiz 
]cspnw}=s2 S2 ]Nnstz $ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
]sN3izk5 i[oN3izk5 cspnw0JbsJ5 vJysmw8N3lt4 vtbsc5b3ix6S5 srsai6gu  x7m 
Wxi4vbsi4nz ]S2 ]Nnstc6g2 @_u4 ]sN3izk5 i[oN3izk5 cspnw0JbsJ6 
wo/s4v8i3ix6S6  Gbwmzi5 wo/st9lA !((%_u xgw8NsoMs6g6H.  ]b8N gnZ4n6 
cspn6bsix6S6 x7m xg6bsli wtisJu4 xg6bsJu4 wlgisJu4 nwy0JbsJi4 ]S3k5 x7m 
m3D1k5 ]SE/s]J1k5 G]Nnsto1k5 # x7m %H s4fx6bs]M6gi4 yKi2t8i. 
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Nw[oQx6bsymJ6 
 
gnZ4n5 wMstbsJ5 b[?i Nw[oQx6bsymJi cspn6bst9lQ5 x7m g4yCsbsJ6 ttc6 yK9o6, 
csp/sQxc6S5 bmw8i MwnsJ6 xg6bst9lA, wxf Xw s/C1ix3=q5 out5f5 mo4ymiq8i4 
mo4b4ni4 xgod/symJi[l MwnsJu5. 
 
wxf Xw s/C1ix3=q5 out5f5 yKixi, WoExcc5b6ymK5 cspnw2lt4 xbsys8q5gi4 
ARD cC/Ex4nq8i4 cspnw2lt4 wo3ifw5 x7m x4b]f6bsifw5 s/c5, wclcs6g5 v8gwb 
]o4u, ckwos3iE/z wo3ifw5 x4bfc3=zb wic3=z5 x7m ]x6rQx6y0Jtc6Lt4 
WoExaix6gi4 x7ml, cspnwlt4 k]ba]MaJu4 xrQ/sN/6gu4 s4fx6bsizk5 
k]b8aEx6bsiq8k9l kNs2 wiQ/q5 ]lW8u. 
 
]m8NsJ4f5 wh]m]lbsJi4 vtmpk5 scsysQxc6gi4 Wbc8qM6 W0JtQlA ]m8N wm3j5 MwnsJ6 
xgod/sJ9]l8]i5 ]s4]gtoxaJi k]b8a6tEix3i3j5.  wh]m]ltgxaMs6S6  xsM5t0JysJu 
]lW8u wm6 xg6bsiz srsaJu ra9o6]Xu, WJ8N3iE/stbsJj5 trMs3m5 (@.%-_aJj5.  
yc9otEi3j5 WoExaJ5 WoExc3=zi WoEx]o5 whmMs6S5 ur8i6nsix6t9lA b8Q/zA5 
WoExaJ5 x7m wms2 xsMbsiE/z ]x6rsm/s5tx3i6nsix6t9lA, xqiz 
]x6rsm/sJ8NEx4nzi4 whmQ/sMs6S6 !.& uo/8 r2]XE4g5 w4y3=4Xl4g5 bwm8N 
xqtQN/Ex4nq8i4. 
 
v7XisJ6 wob6yK6 vmQ/sQxc6gi4 kNK5 wmoEi3j5 vtmpq8i5 n3?s?9oxJ5 mo4b4nq5 
]x6rsmQxc6t9lQ5 ]x6rsmt5tc5b3iq8i4, wms2 xg6bsizi4 xyq9l xqJ5 wloE/sJ5 
wms2 MwnQ/q8k5 nS8ix6bsc5b6Lt4 WJuQ/q5 kNKus5 x?usbq9l.  ]m8N wm3j5 
MwnsJ6 ]b4fiz mo4b4ni4 ne5tK5 x7m wxf Xw s/C1ix3=q5 out5f5 vJysmw8N3lt4 
mo4bsQxc6gi4 mo4bcw8N3ix6S5 ]b4fiz mo4bc6t9lQ5 xJ3N8q8io]mzA5. 
 
cspn6bsJ8NMs3mb gnZ4nw5 si4]v6bsJi gi0JbsJ5 d=xQ/sK5. xsM5tpq5 ]lW8 
s/C1ix3=zi x7ml wxfX s/c1ix3=q8i5 sc3=c]MEx4n6 d=xh4S5 kNK5 wmoEp4f5 
vtmpq8k5 rggw8Nw5 g]nt9lQ5 vtmo6Xb x7m W/Exco]Czu4 sc3=cc5bDm5tx6S5.  
 


