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of heavy metals in natural v:aters. Such studies are hadly needed if ve 

ever hope to understand the complexities of aquatic ecosystems. 





APPET'IDIX B 

2P 

Copper-EDTA Eauilibrium 
(all values are mg/l - Cu) 

Hours 
SamiDle 20 6B 114 

1 3.3 3.5 4.9 3.9 

2 3.2- 4.5 4.3 5.0 

3 2.3 3.9 ^.0 4.'^ 

4 3.2 4.3 4.1 4.0 

X '’.I 4.0 ^''.3 4.3 X 
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APPEr:Dix G 

Aqueous T-etal Concentration After 4 Days 
(metal ug/l) 

Test Solution Ou Ct Cd 

Stream-water control 24 13 le 20 u 
32 10 18' 10 u 
16 17 10 '20 

✓ 
u 

16 21 10 10 u 
32 4^ 52 10 u 

10 upm Salicylic acid 39 21 65 20 u 
0.2 39 52 40 u 
32 42 10 40 u 
32 21 10 20 u 

■ 32 28 27 20 u 

10 ppm NTA solution 6lO 1250 130 30 u 
590 1250 1^0 30 u 
600 1300 130 30 u 
470 1050 160 30 u 
650 1560 80 20 u 

10 i)i)m TDTA solution 600 P.t^OO CCQ '20 10 

510 2050 480 20 10 
470 1760 460 20 10 
520 2000 480 10 10 

400 1700 390 10 10 

Leaf-leachate control 10 QC 10 • u u 

20 95 10 u u 

20 PO '^0 u u 

10 QC 24 u u 

10 100 10 u u 

Leaf leachate 65 no 130 u u 

'"00 150 450 u u 

6-< 1^0 '’OO u u 

120 2'^0 u u 

140 200 u u 

u - undetectable 
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APPENDIX D 

Ketal MoMlization from Sediments 

Source Df. ss. NSG. 

Copper 
Water-sal. ■between 1 .0003 .0002Q1 

Kithin P .0003 .000039 

Vfater-IiTA oetreen 1 |.7^2 .7840 

vithin 0 
i. .0105 .0023 

V-Jater-EDIA "het^een 1 .6003 .6003 

rithin Q .0157 .002 

VJater-leaf between 1 . 0637 

vrithin P V-. ,001^6 .0006 

Zinc 
Water-sal. "''■eV'een 1 . 00020'=. .000203 

vithin 0 .001160 .000146 

Vater-NTA betreen 1 3.-^90752 PoPecp ^ ~ 

vithin Q .10:=77 .012^7 

Water-EDTA bet’'een *1 

vithin P ,dS38*/ 

Water-leaf bet'-'een 1 . 00^'2 

vithin P .0016 .0002 

Lead 
Water-sal. be tv O'? n 1 .000657 .000657 

vithin P .00:= 90- .0004'^9 

vio.e 

S00.15 

106.16 

1 '50 
-L • . / 

'500. ^9 

///^ 

21.02'= 

Sirnificant 
at 

.0^ 

.001 

.001 

.001 

not 

. 001 

.001 

.#01 

not 



APPEl'iDIX D (continued) 

Source Df. S3. MSS. 

VJater-NTA betv'een 1 .0026217 

vithin 8 .008907 .00111 

Water-EDTA bet''een 1 1.0553^:^ 

within 8 .189267 .023658 

Eater-leaf between 1 .1348 

within 8 . 0758 . 0094 

F 

2'5.59 

uu,6o. 

Sifnificajit 
at 

.01 

.001 

.01 

Cr - none a.re sipTi if leant 
Cd - unrreasurable 
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APPENDIX E 

Fish Dioassay 

(Let)onis macrochlrus) 

Test Ifater 
Netal Concentrations 

Orif/-inal No. SUT 'vivinr % {nf ̂ A) 
Solution No. 2JJ. M- 72 q6 Survival Sn Fh 

V.^ater 1 6 6 6 6 6 100 .15 .0^ .06 u .005 

2 6 6 6 6 c P3 .17 .075 .12 u .005 

Water- 1 6 2 2 2 2 33 2 ^ .055 .06 u .012 
salicylic 
acid 2 6 1 1 1 1 16 .17 .065 .06 u .012 

Water- 1 6 6 6 6 6 100 .17 .065 .12 u .012 

NTA 
2 7 f 7 

1 
7 f 7 100 .17 .115 .1^ u .012 

V'ater- 1 7 7 7 7 7 
1 100 .2,^ .12 .12 u . 005 

SDTA 
2 9 7 7 7 6 pc .17 .1'^ .IP u .005 

’Water- 1 5 R p 8 p 100 .17 .115 .12 u .00^- 
leaf 
leachate 2 7 7 6 6 6 85 .17 .075 .06 u .005 

Sediment 1 7 6 6 6 6 pc .11 .025 .12 u .005 

2 7 7 7 7 7 100 .25 .075 .06 u • 0
 

0
 

n
 

Sediment- 1 6 6 6 6 6 100 .17 .075 .06 u .005 

salicylic 
acid 2 6 6 6 6 < 100 .15 .065 .06 u ' .005 

Sedinent- 1 7 9 7 7 6 pc .15 .3^ .06 u .012 
liTA 

2 7 7 9 7 7 100 .15 .32 .1^ u .012 

Sedirrent- 1 6 6 6 6 6 100 .15 .36 u .005 

A 

2 6 6 6 6 100 .15 .37 .06 u .005 



APFEI'DIX E (continued) 

Test t^ater 
Netal Concentrations 

Oririnal No. Survivinfy Cf 
(^g/l) 

Solution No. 48 72 % Survival Cu 

Sediment- 
leaf 

1 6 6 6 6 6 100 .15 .10 .06 u .005 

leachate 2 7 6 6 6 6 88 .15 .14 .06 u .005 

u - undetecta'hle 
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APPEITDIX F 

Caddis Fly Bioassay 

(Kydroosyche so.) 

Tes t Fater 
Combined Fetal Concentration C 

Original No. Surviving  (iTir/l) 
Solution No. 2h h? 72 96 Survival Cu Zn Pb Cr Cd 

VJater 1 c 5 c c 
5 tl t u u 

2 c 5 c 100 t t u u u 

3 c 
J 

c. t; 5 5 t t u u u 

Vfater- 1 c. C 
J 

cr - - - - - 

salicvlic 
acid 2 c. c., 5 ■ c c 100 - - - - - 

3 c 
J 5 c 

J 5 - - - - - 

I'ater- 1 > 
c c c .11 .10 .03 .02 IJ 

FTA 
2 5 ' 

t. c c: 100 .065 .07 .02 .o;’ u 

3 .5 
c- c. y 

c; c - - - - - 

VJater- 1 c c c c. c .0''- .1 .01 t u 

SDTA 
2 c c c c 100 .03 .1 .02 t u 

o 
5 

c K c 5 .05 .1 .•01 t u 

Fater- 1 c 
J 

c 
J 

c c r .1? .13 .06 4- u 

leaf 
lea.chate 2 c 

J 
C. e. 5 c 100 .17 .2^ .06 t u 

c c. 
5 

C c; .25 .13 .06 t u 

Sediment 1 c c c c c t - 

.0^1- 
t - 

.06 
t - 

.01 

4. 
0 u 

2 c c; c. c; 100 

3 
c. c; 5 c. c 

It - trace 

2u - undetectable 
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o c 

AFPF?rDIX F (continued) 

Solution 

Ori0:inal 

1*0. 2^ 

Sur\''ivi: 

Uc 72 

Sedinent- 1 C r 
-✓ 

tr c. 

salicylic 

acid 2 c c c tr 

o c r' c c 
-✓ 

Sedirent- 1 -✓ 
c c. 9^ 

ITA 

2 c f" c. 

c r 

Sedirient- 1 c c 

2 C 9* c 5 

-✓ 

y- on T — T tr c r 

leaf 

l^^achate c c 

r c c 

t - trs.ce 
-I _ itT-epa 

Test Fater 
ConMned !^etal Concentrations 

.cr (r j^/i) 
06 Survival Cu Zn Pb Cr Cd 

tr 

c -✓ 100 - - - - - 

c 

c .23 c .02 .0=^ ti 

tr 100 .22 nc .01 • o
 

ON
 

V 

+ 

c 2- Cc or? 4- + • ^ ^ 

lO 

• ^ 

.7 .03 

w 

.02 9 
u- 

100 .17 Ca • oX .02 U 

. .T'? .01 .02 

2“ .22 .06 X w .00 

o
 

c. r-l 
1 

.17 .17 f\C • x: + w> ''r. 

c .16 . 06 X 
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