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ABSTRACT

The study of accumulation of “heavy metals-in water and sediment of Klong Ladkrabang
by collecting from 4 areas in 2 periods, August 2007 and February 2008 were determinated. The
heavy metals were-zinec, copper, lead and cadmium, In the experiment-heavy metals were
analyzed by atomic absorption spectrophotometer, the content of heavy metals found in water
and sediment had most of zine, copper, lead and cadmium, respectively. The content of copper
in plentiful water period in some area over had exceed the surface water standards value.
However, content of heavy metal in rare water period founded all areas still in the surface water
standards value. The part of sediment, the accumulation of all 4 heavy metals founded a value of
concentration has effect for Probable Effect Level (PEL), still is in the standard and has only
some heavy metal in the collect area point as high value exceed concentration standard value, it
hadn’t effect for Threshold Effect Level (TEL) of sediment.

In the statistic, the heavy metals in water and sediment-both plentiful water period and
rare water period of zinc, copper, lead and cadmium were different value by significance at level

0.05

Keywords ; Zinc, Copper, Lead, Cadmium, Threshold Effect Level , Probable Effect Level
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Andiy 0.84 5.02 0.21 14.62 8.24 0.05 0.05 0.29 1.04 2.50
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SQG-TEL MacDonal,
Florida DEP’ 1994
41.6 421 160 108 112 0.7 271
SQG-PEL
Hong Kong i
8 1.5 30 65 75 0.5 200
Draft SQG-lower HKGS,
Hong Kong * 1998
42 4 160 110 110 1 270
Draft SQG-higher
Australia and
NewZealand 20 1.5 80 65 50 0.15 200
Draft ISQG-lower' ANZECC,
Australia and 1998
NewZealand 70 9.6 370 270 220 1 410
Draft ISQG- higher’
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2) Standard Addition Method
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v
3. msazasuen Tauillonoydan : aza1y NH,C,H,0, 1uil 600 iaddns
Sl
M Inaasy
or 1 o o a a o =N v
IZIMBAIDONS 1520008573 LU hot plate AN NI luATallaznsalesnaosnateas
a aa ay o o ar = : =
10 finddansnemsazaemouuazhinsilSudsiasdanins wein teoousuiivsuias 50
¥ + T
fadansnniulianudounoamasi9e aaos uuayeon leaved lu lnsiouw nsosmsazaled
t [ § ¥
18 ldvaadalSuinsawia 1003 adnns A1A10012 6549 ASIaz.5 Tadaas vinuilsy

YSumsnihi 100 Taddastiiesazaien 1811 ad 6 Flame Atomic Absorption

Method 3050B Acid Digestion of Sediments Sludge and Soils
IEMImaaes (HHnSumInzHia e GFAA %30 ICP-MS)
» [
1. narudet Iidh etz s eurEZLNS 1183 10 DTSR 12 nsuldly
TR
= ° = | ar { =y ay ]
2. {@u 1:1 HNO, 10ml dhnsTndnagamnil 9515 *C il 5 win flditu 5 undl
= o w & H o a
3. Ay HNO, Wudu 5.mlshatsiviandreigungdl 9545 °c duiat 54nfl (mnifenud
:« 3 o év - 9 g/ = o d | e o =3
i I Taufiy ANO; W s ml ySrldndaofigungiduiunat 10 wd
¥ @ ]
4. MlABuiune 5w MR m,e,30%10ml Tanudeuiiguugil 95:5 ‘ciifu
181 2 F2luanSoaunNasazaumaniszuin 5 ml
3 ¥
5. maltuudnlsudSinasdroinsirainlesousuidiy 100 mi
ar ] ] L4 o l:’ o y = ‘:; o
6. NIBINIIDUNHIUNTZTAINNITON 1UD3 41 thensazaie 14 lihhnsdumdssfinnu§iseu
20003000  soUANT Wunat 10 W YSudSiasdan HNO, 5 %

7. ¥hsota hiSms a8 GFAA N30 ICP-MS
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FEmmaaea@miumsdnnz#idae FLAA #50 ICP-AES)
1 4 T
1. mauget I fuuanagssurmuazunsued 10 nimiudedietan 12 nfuldlu
LT
r L d
2. (@Y 1:1 HNO, 10 ml fnsSnandhgamgl 95+5 ¢ ihunan 5 uifl faldidu 5 undi
= o o 1 a o Py
3. 1 HNO, (9udu 5 ml fmsSadndrofigumgd 9525 *C Whuaan 5 wifl (minifianud
: 3 : a o gw d 4 a o
hmaldvidn Tasidy HNO, iudu 5 ml Ivdnarefigauvgliduiiunat 10 wad
aq9d $ = d a ¥ y_ 4 - .
4. Malviiwilunat s wii i@y 1,0, 30 % 10 ml Ianudouiigangll 9525 “ciilu
M 2 $2 luanSorunnasazamomdolsyuim 5 mt
¥ [l
5. 1AW HC1 5 ml uagiit 10 ml MmsIrdndhgamgd 9525 *c Wunan s wif
@ v ' o e g g a 7y r
6. N3DIAIVENHIUNTZAHNIBILBT AT TIETTAZMON A 1N 124820 FLAA 30 ICP-

AES
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MANHIN 3

doyoTinammuinduveslanzwinhuthnazAuazneu

[} ¥ 1
M1 .1 Fanzdludegini @ainnm

. D anududunn | awdudu |
AL 4 | maendu _ AuRaY
o Afeh AN ANT S.D
$19819 e (un./a)
(un./a) (un./a)
1 0.032 0.2000 0.500
1 2 0.032 0.2024 0:506 0.501 0.004
3 0.032 0.1992 0.498
1 0.041 0.2972 0.743
2 2 0.041 0.2992 0.748 0.744 0.004
3 0.041 0.2960 0,740
1 0.024 0.1112 0.278
3 2 0.024 0.1136 0.284 0.278 0.006
3 0.023 0.1092 0:273
1 0.050 0.3932 0.983
4 b, 0.050 0.3912 0.978 0.983 0.005
3 0.050 0.3948 0.987
HINEIHE :  FUNINIININAIEIY  y = 0.0920x + 0.0132
R’ =0.9992

e y =mmsganiuuea

x = Anududuvesdanzd (un./a)
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. L. anududuIn N
ANy » 4 | Agandu ANMdNUgNS | Aunde
. 3 N5 S.D
#198719 Her (un./a) (un./a)
(un./a)
1 0.002 0.0396 0.099
! 2 0.002 0.0408 0.102 0.099 | 0.004
3 0.002 0.0380 0.095
1 0.002 0.0412 0.103
2 2 0.002 0.0424 0.106 0.102 | 0.004
3 0.002 0.0392 0.098
1 0.002 0.0304 0.076
3 2 0.002 0.0316 0.079 0.076 0.003
3 0.002 0.0296 0.074
1 0.002 0.0460 0.115
4 2 0.002 0.0484 0.121 0.116 | 0.004
3 0.002 0.0452 0.113
wneme) 0 | aumInTmIgIN- Y £0.0104x + 0,0014

R’ =0.9989

A ' A
oy =ﬂ1ﬂ‘]3ﬂﬂﬂau!lﬁ\7

= AMUHUTUVDIND LAY (LN ./7)
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< C o w | avdudunin T
YA ¥ fGANHY AMMYBVUGNT | Auany
. Fan A3 S.D
AIDUN u (un./a) (un.J/a)
(un./a)
1 0.002 0.0080 0.020
1 2 0.002 0.0100 0.025 0.023 0.003
3 0.002 0.0092 0.023
1 0.002 0.0108 0.027
2 2 0.002 0.0120 0.030 0.028 0.002
3 0.002 0.0104 0.026
1 0.002 0.0176 0.044
3 2 0.002 0.0164 0.041 0.044 0.004
3 0.002 0.0192 0.048
1 0.002 0.0192 0.048
4 2 0.002 0.0188 0.047 0.049 0.002
3 0.002 0.0204 0.051
HUBLYe) : aumsnIMunggIu- y =0.0076x+ 0.0016

R’ =0.9986

Wipy Samsganauude

=anududyvsnsia un./a)
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. D AMutnduan N
ALY » 4 | mgandu anududugns | Aundy
. . AN nsml S.D
AIVYN uer (un./a) (un./a)
(un./a)
1 ND ND ND
1 2 ND ND ND ; ;
3 ND ND ND
1 ND ND ND
2 2 ND ND ND - ;
3 ND ND ND
1 ND ND NB
3 2 ND ND ND - ;
3 ND ND ND
1 ND ND ND
4 2 ND ND ND - -
3 ND ND ND
nnemeg : | aunInaWuInEgIu- Ty =0:0388x + 0.0025
R® = 0.9993

@o'y =AImsganiiids

X =AUt uve Aoy (Un./a)
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s Anududun T B
VERT P AgaAnNau ANUVNTUTNT | AUNDY
o AN N3 S.D
AIDYN TG (un./a) (un./a)
(un./o)
1 0.038 0.0304 0.076
1 2 0.038 0.0344 0.086 0.075 0.011
3 0.037 0.0256 0.064
1 0.056 0.2040 0.510
2 2 0.057 0.2064 0.516 0.512 0.003
3 0.056 0.2044 0.511
1 0.069 0.3192 0.798
3 2 0.069 0.3160 0.790 0.797 0.006
3 0069 0.3208 0:802
1 0.038 0.0312 0.078
4 2 0.038 0.0328 0.082 0.084 0.007
3 0.038 0.0364 0.091
waneme : | aRnIINTIWIIASE NSy =0:1087x+ 0,0342

iy Lamsganiulia

R? =0.9990

b ﬂ’J'lll!.%SJ%ﬂilENﬁﬁﬂza @n./a)
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) L. anudinduan s | o4
AN » 4 | Pgandu ANVANIUNT | AURDY
. Fah NI S.D
A1 wer (un./a) (un./a)
(un./a)
1 ND ND ND
1 2 ND ND ND ND 0.001
3 0.001 0.0004 0.001
1 0.001 0.0020 0.005
2 2 0.001 0.0012 0.003 0.003 | 0.002
3 0:001 0.0004 0.001
1 0.002 0.0420 0.105
3 2 0.002 0,0440 0.110 0.105 | 0.005
3 0.002 0.0404 0:101
1 ND ND ND
4 2 ND ND ND _ _
3 ND ND ND
wINUmeg : | auMINIWNIASE NGy = 0:1194x + 0.0014

R® =0.9982

gy “rAImsganiuLids

¥ 9
X = A3V UUYDINDULAL (UN./a)
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< .| enududuen R
ALY 24 fgANAU ANUYNYUGNT | ANRAY
o AN A3 S.D
AIDUN LY (un./a) (un./a)
(un./a)
1 ND ND ND
] 2 ND ND ND . _
3 ND ND ND
1 0.002 0.0192 0.048
2 2 0.002 0.0220 0.055 0.049 0.006
3 0.002 0.0176 0.044
1 0.001 0.0108 0.027
3 2 0:002 0.0132 0.033 0.028 0.004
3 0.601 0.0100 0.025
1 ND ND ND
4 2 ND ND ND . .
3 ND ND ND
neme : | 8UNINITHNIATEING Y = 0:0504x + 0.0009
R’ =0.9984

4 ' &
Y 'y = ATMIgANaULaY

¥ v o
X = ATV HUDIAS NI (ﬁJﬂ./ﬁ)
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. . anudindusin R
ANy ¥4 fganay ANUTNIUGNS | AURRY
o AN N3N S.D
AIDYN LLE (un./a) un./q)
(un./a)
1 0.001 0.0008 0.002
1 2 0.001 0.0004 0.001 0.001 | 0.001
3 0.001 0.0004 0.001
1 ND ND ND
2 2 0.001 0.0012 0.003 0.002 | 0.002
3 0.001 0.0016 0.004
1 0.001 0.0012 0.003
3 2 0.001 0.0012 0.003 0.004 | 0.001
3 0.001 0.002 0.005
1 0.001 0.0008 0.002
4 2 ND ND ND 0.002 | 0.002
3 0.001 0:0012 0.003
WU 1 | NSNINAIASEINS Ty =0:4880% + 0,0005
R*=0.9978

o ] Al
ey =ﬂ1ﬂ15ﬂﬂﬂauu’ﬁ\1

x = AN U BRI oW (UN./8)
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. o 2 L. anududuon | avududugnd Aundy
AUNVAIDYI ATIN AIPANAULN v o S.D
ns (n/a) UN/NNUUBKEYD | (UA/NNUULUNN)
1 0.069 0.5987 73.051
1 2 0.066 0.5655 72.579 72.828 0.237
3 0.067 0.5815 72.853
1 0.062 0.5283 67.017
2 2 0.064 0.5460 67.201 67.226 0.222
3 0.065 0.5525 67.459
1 0.069 0.6039 75.259
3 2 0.071 0.6213 75.743 75.539 0.251
3 0.072 0.6285 75.614
wname :  aumMINIWAITIY ¥ =0.0929x+ 0.0132 R*=0.9992

4'1 ¥ =)
e y = MMIgAnauLay

x = ANuuTuLesFInza (un./a)

o
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T ¥
M3197 4.10 noauad luduazneu (Fr10in)

e y =AInsganduues

¥ ¥
X = ANUVNIUVDINDAS (UN./Q)

‘o 2 o anududusn | anududugns Aunde
AUNUAIVYN AT APANTUUAY Y v S.D
N5 (wn /o) (UN/NAUUUAY) | (UNHAUULLNY)
1 0.003 0.1071 13.065
1 2 0.002 0.0979 12.57 12.813 0.248
3 0.002 0.1022 12.803
1 0.002 0.0771 9.784
2 2 0.002 0.0800 9.847 9.871 0.101
3 0.002 0.0818 9.982
1 0.003 0.1087 13.547
3 2 0.003 0.1147 13.983 13.817 0.236
3 0.003 0.1157 13.921
AuMINsINATTI v =0.0104x + 0.0014 R*=0.9989

$9
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e :

‘o . » D anududuen | anududugns Aunde
yaunudets Asan fAganfiuuas ) ) S.D
A3 -(rna) EAAAUUURY) | (UA/ANUULRS)
1 0.002 0.0624 7.616
1 2 0.002 0.0571 7.332 7.450 0.148
3 0.002 0.0591 7.401
1 0.002 0.0411 5.208
2 2 0.002 0.0454 5.582 5.546 0.322
3 0.002 0.0479 5.849
1 0.002 0.0426 5308
3 2 0.002 00452 5.509 5.439 0.113
3 0002 0.0457 5499
AUMSNTIINAITI v = 0.0076x+ 0.0016 R*=0.9986

A ' -
s y =ﬂ1ﬂ1iﬂﬂﬂﬂullﬂ‘3

v v o
X = ATUANYUUDIAZN (Hﬂ./ﬁ)
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‘o . 2 L. anududuan anududugnd Andy
UNUAIBLN CH AganauIeas ) . S.D
a3l (n./a) @A/NNULUAY) | (UA/NA.ULIAS)

1 ND ND ND

1 2 ND ND ND ; )
3 ND ND ND
1 ND ND ND

2 2 ND ND ND ] ]
3 ND ND ND
1 ND ND ND

3 2 ND ND ND . .
3 ND ND ND

WG . aUMSNSIINIATEIY  y =0.0388x+ 0.0025 R =0.9993

A ' o
gy =a1MIganauLiay

x = anuuduvoanadoy (un./a)

L9
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M191494N 3.13 ﬂ@ﬂgﬂﬂluﬂuﬁzﬂﬂu (319U IUBY)

‘o 2 D . anududunn | anududugns Ande
JAUNUAI061 A3 AgAnAuLAS ) Y $.D
nswlm./a) @mANUUUAY) | (Un/DNUULIAY)
1 0.084 0.4573 55.801
1 2 0.082 0.4360 55.287 55.689 0.359
3 0.084 0.4608 55.978
1 0.168 1.2349 149.161
2 2 0.162 11723 148.798 149.073 0.243
3 0.165 1.2000 149.259
1 0.153 1.0933 136.278
3 2 0:156 11173 136.811 136.582 0.274
3 0.154 1:1064 136.657
1 0.143 1.0003 127.285
4 2 0.146 1.0266 127.828 127.527 0.276
3 0.144 10142 127.468
nNEME . auNEATIINASEIY  y =0.1087x + 0.0342 R =0.9990

e y = Anrsganiiuie

x = anududuysadingd (un./a)
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HINNe :

‘o » L ATIDUTUIN anududugnt Aundy
pAf A28 A599 MAANAULLE S.D
? AsIn-(n./a) (UN./AA.UULHA) (30./0N.UULAT)
1 0.030 0.2409 29.398
1 2 0.029 0.2317 29.380 29.490 0.175
3 0.031 0.2444 29.691
1 0.017 0.1276 15.410
2 2 0.015 01174 14.905 15.205 0.266
3 0,016 0.1230 15.300
1 0.037 0.2949 36.759
3 2 0.038 0.3032 37129 36.930 0.187
3 0.037 0.2988 36.901
1 0.012 0.0874 11.120
4 2 0.013 0.0933 11.623 11.322 0.266
3 0.012 0.0893 11224
AUMINTIIATEIY  y =0.1194x + 0.0014 R’ = 0.9982

é 1 -
9 y =AIN5anauiiag

Y
X = ANUVVYULYDINDUAL (UN./A)
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A13197 .15 ez luAuaznou @aninioe)

HINGINe :

s o . v D anududuan | anudndugni e
ANUAIDEN A5 AYANAULLA ) . S.D
A5 I-un) QUIAYAN. UULNY) (UA/NAUULUNY)
1 0.006 0.1057 12.899
1 2 0.006 0.1000 12,685 12.958 0.306
3 0.007 0.1123 13.646
1 0.006 0.1100 13.289
2 2 0.006 0.1059 13.44 13.445 0.198
3 0.006 0.1065 13125
1 0.005 0.0910 11.348
3 2 0.006 0.0977 11.961 11.669 0.308
3 0:006 0.0947 11.699
1 0.005 0.0853 10.859
4 2 0.005 0.0899 11.2 11.040 0.171
3 0.005 0.0880 11:061
AUMINSMIAITIU ¥ = 0.0504x + 0.0009 R’ =0.9984

e y =amsgandues

Y @ o
x = ANUAUUIUYDIRTNT (UN./a)

0L



o =t = ' n" S/
M91N 4.16 uﬂmnuu“luﬂuﬂzﬂau (¥9UIUBY)

HUENA :

g . 2 DA avmdudunn | anududugnd fundo
JANUAIDENS A% fgAnaULAS ) Y S.D
AR [~ @AZANUNURY) | (IN/DNUUUAT)
1 0.006 0.0103 1.252
1 2 0005 00095 1.199 1.245 0.042
3 0.006 0.0106 1.283
1 0.007 0.0132 1:597
2 2 0.006 0.0110 1.398 1.498 0.100
3 0,006 0.0120 1.498
1 0.007 0.0124 1.546
3 2 0.008 0.0149 1.819 1711 0.145
3 0.007 0.0143 1.769
1 0005 0.0098 1.241
4 2 0.006 0.0120 1.491 1.374 0.126
3 0.006 0.0111 139
AUNSNTINIATEYN  y = 0.4880x + 0.0005 R’ =0.9978

& ' A ¥ 3 =t
e y =AIMsgAanauLa x = ANTUVNVUYDAURALLY (UN./A)
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iy | thwinvased | dmeinaudeis | dwitndudethesvaeed p
. . . . . . % AN
CRLIAN (nf) ABuUDY (NFU) waseu (n3u)
1 0.5461 5.0640 5.4531 2,7985
2 0.7323 5.0175 5.6040 2.5357
3 0.6954 5.1183 5.6426 2.9430
M .18 HminAuwds @ninnn)
Wiy 25 Simsinay iminauuds
o g 3% / )
At () (n¥u)
1 0.2108 0:2049
1 2 0,2004 0.1948
3 0.2053 0.1996
| 0/2022 0.1971
2 2 0.2084 02031
3 0.2101 0.2048
1 0.2067 0.2006
3 2 0.2113 0.2051
3 0.2078 0.2078

HHYLHE) <

dad o 3 : o a ] :J @ - [ [y
Lﬂﬂilmuﬂﬂﬁ'ﬁl%u (%) = HIMUNANNBUDY - HINUNAUKHAIDL (NIN) x100

HininAuNouD (PF1)




d g d X Y wa oy 1 Yoy
msnudesiFuAn NUFHIASINHINAUIAIY IV es

a 8- T4 dy = ] év 3
13190 .19 1WosIFUAN NUFUYDIAUAZNOU (¥ 1Y)
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Ay sintinnosd | simiindudieie | swidndudeisases | % armdu
A7DE19 (O5) AOUBY (NTY) HAYOU (NFN)
1 0.4721 5.0217 5.3783 2.1024
2 0.5896 5.0113 5.5020 1.7658
3 0.7092 5.0094 5.5838 23572
4 0.5147 5.0018 5.3974 2.1590
A1 920 shvninAui (ahu‘iywﬁau)
8N 5k vimninay fninauite
/4 AsIn \ 3
A0619 (NIW) (N5)
1 0.2093 0:2049
1 2 0.2014 0:1972
3 0.2102 0.2058
1 0.2107 02070
2 2 0.2005 0.1970
3 0.2046 0.2010
1 0.2054 0.2006
3 2 0.2091 0.2042
3 0.2073 0.2024
1 0.2008 0.1965
4 2 0.2052 0.2008
3 0.2033 0.1989

name) :

Jdad & 3 uy @ = 1 :J o o [ [
WosiFuannuiu (%) = HMIMUNAUABUBY - HIHUNAUHAIOU (NTN) x100

¥
WINUNANNDUDY (PFN)
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¥
1. manududugni ludediei
¥

[] ¥ ] ]
anudnduvesdansfgah 1 $20viwin afen 1 A lRonns v 0.2000 1n./a naneds

lumsazaw 1000 wa. Udwnzded  0.2000 wn.
fesazay 25 wa. fidanz®oy  0.2000 x 25 = 0.005 un.
1000

3 | 2]
s znziu aredahnitilau 10 wa. Selidensdey 0.005 un.

anududugnd = 0.005 un. x 1000 wa.
10 1. L0
= 0540/

2. maniduduludaoesau

- @ = a g 1 :’ g =1 g Y Ve
mmwwummmnzﬁiuﬂuqunm 1IN AN lﬂ'lvlvlﬂﬂ'lﬂﬂi'lﬂm'lﬂ‘u 0.5987 un./a
=<
HUWOI

Tumsazaw 1000 wa. Lidang@oy | ~0.5987 un.
densazas_ . 25 un, fanz ey | 05987 x25 = 0:0150 N1,

1000

¥

mazag Judnute 0.2049 o, Salldanz@eg 0:005 un.

ANMUIUGNT = 0.0150 ¥A. x 1000 1.

0.2049 1. Lan.

= 173,051 UDSADIUUTY

L4 )
winemg : Manududuveniuazfunznouditu Aaueufuaiu
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ﬂlaqam1mma'§mqqmnmmm

4 = o 1 o A
ﬁ'I‘S'Nﬁ 2.1 W'lﬁTiJWIﬂiﬁ'N‘]VII.ﬂU'J%UQ

. 8935115 10 . gaungl
AN _ oY -
L, (uAs/AU) (earasBum)
AN 7 T 7 T 7 LA

dnna | vndes | ddunn | dwdes | wann | ey

1 10.7 0.3 7.03 7.24 32.9 29.0

2 9.3 0.6 7.97 7:39 31.6 29.0

3 113 0.8 8.21 7.22 31.4 29.0

4 5.2 0.2 7.52 7.22 333 30.0
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Between-Subjects Factors

Value Label N
1 high 12
water
2 low 12
1.00 point 1 6
2.00 point/2 6
point
3.00 point 3 6
4.00 point 4 6

Tests of Between-Subjects Effects

Dependent Variable: zinc

Type 1 Sum
Source df Mean Square F Sig.
of Squares
Corrected Model | .. 2.350(a) 7 336 9021.394 .000
Intercept 5.922 1 5922 159164.708 .000
water * point 2.350 7 336 9021.394 .000
Error .001 16 3.72E-005
Total 8.273 24
Corrected Total 2.350 23

a R Squared = 1.000 (Adjusted R Squared = 1.000)
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Tests of Between-Subjects Effects

Dependent Variable: copper

Type I Sum
Source df Mean Square F Sig.
of Squares
Corrected Model |  .057(a) 7 .008 851.769 .000
Intercept .095 1 .095 9831.381 .000
water * point 057 7 008 851.769 .000
Error .000 16 9.62E-006
Total A52 24
Corrected Total .058 23
a~R Squared = .997 (Adjusted R Squared=".996)
Tests of Between-Subjects Effects
Dependent Variable: lead
Type I Sum
Source df Mean Square F Sig.
of Squares
Corrected Model | :008(a) % .001 123.708 .000
Intercept 018 1 018 1930.590 000
water * point .008 7 001 123.708 .000
Error .000 16 9.46E-006
Total .027 24
Corrected Total .008 23

a R Squared = .982 (Adjusted R Squared = .974)
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Tests of Between-Subjects Effects

Dependent Variable: cadmium

Type I Sum
Source df Mean Square F Sig.
of Squares
4.00E-
Corrected Model 7 5.71E-006 5.480 .002
005(a)
Intercept 3.04E-005 1 3.04E-005 29.160 .000
water * point 4.00E-005 7 5.71E-006 5.480 .002
Error 1.67E-005 16 1.04E-006
Total 8.70E-005 24
Corrected Total | -5.66E-005 23

a'R-Squared =706 {Adjusted R Squared = .577)
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Between-Subjects Factors

Value Label N
1.00 point 1 6
2.00 point 2 6
point
3.00 point 3 6
4.00 point 4 3
| high 9
soil
2 low 12

Tests of Between-Subjects Effects

Dependent Variable: zinc

Type I Sum of
Source df Mean Square F Sig.
Squares
Corrected Model | 26546.295(a) 6 4424.383 66087.274 000
Intercept 200828.194 1 200828:194 [,2999783.106 | .000
point * soil 26546.295 6 4424.383 66087.274 .000
Error D2 14 067
Total 227375426 21
Corrected Total 26547.232 20

a R Squared ='1.000 (Adjusted R Squared = 1,000)



Tests of Between-Subjects Effects

Dependent Variable: copper

Type I Sum
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Source df Mean Square F Sig.
of Squares
Corrected Model | 1954.610(a) 6 325.768 6836.727 .000
Intercept 7181.405 1 7181.405 150712.300 | .000
point * soil 1954.610 6 325.768 6836.727 .000
Error 667 14 048
Total 9136.683 21
Corrected Total 1955.278 20
a-R Squared = 1.000 (Adjusted R Squared = 1.000)
Tests of Between-Subjects Effects
Dependent Variable: lead
Type I Sum
Source df Mean Square F Sig.
of Squares
Corrected Model | 212.316(a) 6 35.386 626,365 .000
Intercept 1955.399 1 1955.399 34612.417 .000
point * soil 212,316 6 35.386 626,365 .000
Error 791 14 056
Total 2168.505 21
Corrected Total 213.107 20

a R Squared = .996 (Adjusted R Squared = .995)



Tests of Between-Subjects Effects

Dependent Variable: cadmium

Type I Sum
Source df Mean Square F Sig.
of Squares
Corrected Model | 11.271(a) 6 1.879 270.304 .000
Intercept 14.555 1 14,555 2094.333 .000
point * soil 11.271 6 1.879 270.304 .000
Error .097 14 007
Total 25924 21
Corrected Total 11.368 20

a R-Squared = .991 (Adjusted R Squared = .988)
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