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Model 174 - rate = 2 mv/s, scan direction = +, range = 1.5 volts,
initial potential = -0.00 v, modulation amplitude = 100 mv, operating
mode = dlff:’pulse, current range = 5 uA, display direction = -

Model 135 A - condltlonlng potentlal - 0.00V, deposition/initial
potentlal =~ 1.02V, final potent1a1 -0.08 V, equ111brat10n = 15
seconds, and the deposition time usually ranges between 100 and 500

conds with the maximum being 999 seconds-

One of the greatest advantages of trace metal analysis by ASV is
the use of nery few chemicals. These are: triple distilled mereury (or
better); reegent grade nitric and hydrochloric acid, ultra pore water,
ultra pure nitric acid, siliconizing fluid, carbon dioxide gas,
saturated KCl AgCl electrolyte for reference electrode, and 1000 ppm
atomic absorbtion standards of cadmium, lead and copper.

A primary standard 1is made at least four times 2 year from 1000 ppm
standards by diluting 2.5 ml of Cd and 25.0 ml each of Pb and Cu to 100
ml in 2 volumetric flask. The secondary standard is made once & week
from tﬁe primary standard by diluting 0.50 ml to 50 ml in 2 volumetric
flask. Spiking is done with 2 10 or 20 Wl micropipette-

;he sample 1s thawed immediately prior to analysis. All three
electrodes and purge tube are rinsed with 6 N nitric acid, then ultra
pure water, dried with 2 Kimwipe, then apout 50 drops of mercury are
dlspensed to help clear any air from the mercury column. A 10.0 ml
sample is placed in 2 glass cell. The cells are soaked in 6 N nitric
acid, then‘in clean un—acidified seawater, then in the sample itself
before hand. Hopefully, by this point, the cell walls and sample have

reached equilibrium, and trace metals will not be absorbed oT released

during the analysis. A teflon coated stirring bar which is soaked in




nitric acid when not in use 1is rinsed with the ultra pure water and
placed in the cell. The cell is'thenlloaded and purged for about ten
minutes with CO2 to rid the sample of interfering oxygen. After purging
is completed, deposition begins at a selected potential. This
automatically continues for the selected amount of time, depending on
the sample. This is followed by a 15 second equilibration and then a
scan fromk—l.OZ volts to -0.08 volts at a-rate of 2 mV/s. During this
stripping phase the trace metals aré‘oxidized at their charactefistic
half potentials, slightly variable, appearing in order, Cd, Pb, and Cu.
One mercury drop is used for each sample.

Concentrations are determined by the method of standard additions.
Usﬁally the spikes are 0.25 or 0.50 parts per billion (ppb) for cd, and
2.5 or 5;00 ppb for Fb and Cu; Three standard additions are made. The
final concentration is calculated using a 1inear regression program,
plotting peak height against concentration of spikes, and shifting the
calibration curve to pass through the origin. ’If the samples are from
the same iocation and general time period, and if the shape of the
traces is identical, then a standard curve is made in the morning and
the rest of the samples for thatkday are calculated using that standard
curve.

Results

puring the past three years, 1977-1979, several monitoring stations
have been established. In 1977, Monhegan Island (about 15 miles SE of
Boothbay ﬁarbor, Maine) was the only station. In 1978, four more
stations were added: Cape Newagen, near Boothbay Harbor; a station at
the lab, in the harbor, called McKown Point§ Petit Manan Point, east of

Penobscot Bay; and Provincetown, Mass. In 1979, samples were taken at




and Provincetown.

Cape Newagels Petit Manan Point,
ound, the others

1sland,
aken year T

Monhegal
s are DOV t

gen sample
he chart.

Provincetown and Newad
cations are ghown on t
jously- For 2
)

cribed prev
that the gamples %

only in the summeTl: gampling lo
aken in the manner des
en decided

¢ it has be
ed here. The data is also

hile sample
a is report
lead, and

cadmium,

rt of 1979. A1l the

1978 and P2
which gives a pH

purging with carbon dioxide,

Therefores the concentrations rep
N
pt of 4.8.

$
show what sort of concentrations

Tﬁis data is
nhod of DPASV.

in the Gul ith the met

f of Maine W
temperature,

11, salinity,

s chlorophy
ison and iron

some paralytic shellfish po
s and sea state are

The weather condition
y to compare trace

Therefores there is the opportunit
This has peen done on &

parameters.
that

s with other
1t seems

ncentration
ults s© far.

metal ¢O
ificant res
g as run

ith no sign
such thing

very 1inited pasis W
entrations would be influenced by
actoxrs

al ion conc
with many f

trace met
es in organics, etC.s
organic

chang
1n the future,

e metal data.

off, upwelling,
ing the trace metals.
at the trac

usly affect
o complimen

simultaneo

jnfluence o



oozzmn:ﬁ._4



- — e ———— r—— i
1000ml — 10y PSP
\\H LOW mcmmbom
Ce
glass pottle +
3 drops Lugols \%0
Vv \arge square
@ & ZQEm:Mmoz.mm
aaoom.q
r'd rinse dhimes
e 4 S ¥
secchi Disc refractive index . Ny g1 3/4 full
2
. \\ Freeze
O\OO ‘
..\..l - Millipore
Filter
ref.index . filter
N/
»/ .
~0
N S ; round mao: Fold
Wo\ : Nutrients Nalgene Nalgene Filter
¥ .

glass bottles ~ fold , rinse dtimes

fil futl Y filter ' o , ,

keep In dark RS . k ,

room temp- ; Fill 3/4 with Freeze Freeze

j0ml.IM Filtrate ;
B&oﬂIm k IE)
« Freeze Freeze€

Freeze

5-10
mussels

shuck

rinse with
fresh water

1

=

cover with 0.1N
HCI

Cap and
Rrefrigera te

i



\arge square

/,
)
0
v
Nalgene Botiles

{

rinse m.:amm
% ¥
Fi11 /4 full

R 7 v
- Freeze

ropper

refractive index

ﬁ - Nillipore

p—

// Filter
S D g X :@:
N Y ; roun : sma
wo\ Nutrients — Nalgene Nalgene
Y
gloss potiles fold rinse dtimes
finl full , < filter < ,
keep in dark k
roorn 1emp: ; Fill 3/4 with Freeze
O mi .M Filtrate .
ﬂOb.UIm . k e
« TomNm Freez€

Freeze

rinse with
fresh water

/ cover with 0N
HC\

Fold
Filter
Cap and
Freezt refrigerate




Argument OT why total concentration, not available, are obtained
from the ASV

om the method of
/

the results obtained fr

years,

g the past 2%
1e portion of the

d as represent

Durin
ing the availab
that only

e been reporte
while it is true

ASV hav
yzed by this {

not the total concentration.

trace metals,
re actually anal

or reducible trace metals a
he total

the available,
ated could be t

entrations could be

that total conc
and this is

concentration.~ 1t seems unlikely
at can only analyze available

RS

instrument th

obtained from an
wny Ijnever questioned it.
First, let ™e explain 2 few texms. The “available" portion is that
otal trace metals that js either in an jonic form or
y marine

s can be used b

son they are also

fraction of the t
s in these form

loo0sely pound. Trace metal
thus, the te
hod of ASV.

cally to organi

rm available. Tor the game rea
4, trace metals that

organisms,
Oon the other han

cs or physically trapped

cible by the met

redu
y pbound chemi

are either tightl

1oidal particl anisms and also
educed by ASV.
sake of clarit

e cannot be used by marine Or8&
e called the

inside 2 col
Thus, they ar

cannot be chemically T
non—reducible fraction. For the y trace metals are now
reducible OF non—reducible.

called either

pasicallys, concentra
e sample (untreated seawaterl, purged with COo»
of trace metals

on th
esent the reduc

ible fraction

peak height of 2, Then 2

peak heights repYr
Say, for e¥
say 0.25 ppb ©
s both the sampl

sample jtself. ample, cd has a
+

known amount, 2 spike, f Cd 2, is added and a scan is rune.

e and the spike, but

ght represent

This second peak hei



again only the reducible fraction. Say Cd now has a peak height of 8.
gubtracting the sample peak helght from the spike gives the increasée in
peak height due to the spike. This 1ncrease which is g-2 = 6, has
always been called 0.25 ppb because that is what was added. On the
basis of this, the sample's concentration of Cd 1is calculated, which is
0.25 x 2/6 = 0.083 ppb of cd.

The problem with this stems from the fact that the peak increase of
6 does not’teally represent 0.25 ppb- When the spike is added some
stays in the ionic form, and some form 1norgan1c compounds, some of

which are non—reducible. Thus, the peak height of 6 is due to the

; reducible fraction of the O. 25 ppb spike and really only represents say

0.20 ppb of Cd. .

Now, assuning that equilibrium is reached rapidly and that the
ratio of reducible to non—reducible trace metals is always the same, the
following conclusions are reached. 53Y» for example, 20% of all cd is

non—reducible; That means that if the peak height were to represent

total concentration then the sample peak height of cd would novw be 2 +

’20? of 2 which is 2.4, and the spike would be 8 + 20% of 8 which is 9.6.

Calculatlng the concentration as before: 9.6-2.4 = 7.2 (spike height
alone) and 0.25ppb ¥ %~% = 0.083 ppb of cd. The result is obviously
total but jet it is the same 2S the first calculation. The reasonvfor
this is that the ratio of sample to spike is the same whether the peaks
are reducible fractions OT total concentrations.

Recommendations: The only way to determine the reducible fraction is to
£ind out what a certain amount really looks like. Possible, one way to

do this, would be tO make up 2 solution of distilled water and a simple

salt such as NaCl or gcl. There can be no trace metal or organic

|




contamination from the reagents and thére can be nothing that will
iireversibly complex the trace metals. Reproducibility should be
checked for varying temperature, salinity and pH. Having established
thesé conditionsSs scans should be run for all situations (i.e. varying
deposition time,_sensitivity, etcf) and pasically then, all the sample
peaks could be compared to the scan having matching conditions.

Another possible way would be to run a scan on the sample’and then
by acid digestion OT v irridation (or whatever is necessary) break up
the trace metal compounds and oxidize the organics. Then when the spike
is added, the metal ions will stay reducible because there is nothing to
cpmplex with. )

Primary reference: P.L. Btezonik,’P.A. Brauner, W. S trumm.
Trace Metal Analysis by Anodic stripping

Voltammetry:Effect of Sorption by Natural and Model

Organic Compounds. Water Res. 10: 605—612.




7-27-79
9-5
9~-8
9-11
9-23
9-14

,9”17

9-26
7-13
}9—30

7-21

7-23
7-25

8-8

*
Samples were.

PETIT

cd ppd

0.00
0.00
0.00
0.00
0.00}
0.123
0.00
1.37
0.172
0.270
0.126
0.07
0.169

0.04

0.114

0.311

stored frozen

0.788
0.599
1.0
1.86
0.00
0.631
0.00
.27
1.19
1.32
0.373
1.40

16.88

0.560

1.54

1.12

0.518'
0.00
0.344
0.735
0.00
0.00
0.00
1.17
0.431
0.30
0.00
0.00
0.778
0.00
0.00

0.767



PETIT MANAN
Date od ee>
1131978 0.00
o 0.00
116 0.00
7 0.487
17*19 0.00
o 0.00
s 0.083
724 0.00 s
126 0.00
12 0.00
130 0.250
- 0.00
o 0.00
1 o ~ 0.084
ot : 0.042
oo 0.021
11 0.042
a13 0.104
o1 0.00
8‘17 0.063
519 0.104
o2 0.250
0.133

0.683
0.583
" 1.94
1.73
0.769
0.412
0.293
1.29
0.458
0.490
1.13
0;275
0.412
0.458
0.234
0.469
0.557
0.352
0.586
0.205
0.446
1.40

1.23

1.12
0.00
0.528
5.15
0.530
0.788
0.00
0.00
0.00
0.00
0.911
0.00

0.00
0.00

0.381

0.00
0.00
0.00
0.381
0.190
0.457
0.480

2.90



pETLT ﬁANAN poINT (
Date .
62679 0.00
5 28 0.079
5230 0.00
03 0.026 ]
ous 0.053
0-7 0.0
o-11 0.053
017 0.00
019 0.00
520 0.221
523 0.131
027 0.053
jdified

*
p11 samples were %€

@) 1979 - €

tinued

b pob S
1.09 0-09
0.939 0.0

- 0.797 0.302
0.531 0.499
0,531 0.321
0.836 119

0.817 0.09
- 0.059
0.327 0.0
o et 0.382
0.449 0.321
0.643 0.326
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3-15-78

3-22

3-29

t‘—s =

4-12

4-17

426

5-10
5-17
5-24
5—31>
6-7
6-14
6-21

6-28

0.330
0.190
0.180
0.00

0.379
0.300
0.808
0.00

0.563
0.00

0.442
0.309
0.00

0.137
0.942
0.518
0.452
0.250
0.230
3.29

0.480
0.120

0.650

0.940
0.970

- 0.450
2.16
0.304
3.07
413
2.83

1.46

3.75
8.26
2.45
1.84
8.41
1.78
0.749
5.50
1.40
1.86
6.60
3.30

3.60

1.30
1.80
1.50
1.84
0.853
1.37
4.21
0.909
0.00
1.81
2.80
2.36
0.814
1.62
0.967
0.00
1.12
0.946
2.50
0.533
3.53
0.372

2.57
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PROVINCETOWN, Mass. (®) 197

cd _ppb

0.700
0.998
1.54
0.910
0.390
0.400
0.980
0.392
0.336
0.289
0.168
0.213
0.536
0.00
0.285
0.321
1 0.357
0.178
0.393
0.035
Z.ih

0.00

8-1979 - continued

4.17

©.2.28

3.00

1.80

2.69

7.59

10.87

7.11

7.56

1.05

1.34

0.825

1.85

2.83

13.33

1.73

2.05

2.46

0.725

0.797

2.19

2.56

2.99
4.20
6.60
0.923
1.01
2.20
5.79
8.29
0.727
0.00
0.00
1.28
0.760
0.326
0.00
0.00
0.00
0.00
0.00
0.00
0.00

1.15



NCETOWN, MASS. ® 1978 - 1979 - Continued

PROVI
pate cd pgb Pb ggb Cu.ggb
‘ )
3-28-1979 0.194 0 3.19 1.10
A 0.194 - 0.799 0.00
4-25 ©0.535 ~1.86 2.83
5-3 0.392 ' 2.03 2.00
5-10 0.214 1.48 3.83
\ 1
5-16 0.225 1.51 1.87 ~ 1
zen

%
All gamples were fro



0.180

1.06

- 1.80

0.301
0.356
1.04
0.575
0.575
0.575

0,438
1.37
0.657
0.309
0.574
1.77
0.530
0.441
0.618
1.10
0.397
0.441
1.46

0.971

Cu gcb

0.928

1.75

0.948

1.05

0.405

1.64

1.33

0.619

- 0.619

0.953
2.33
0.595
1.73
7.03
0.00
0.00
0.00
0.973
0.379
0.00
0.00
0.00

0.811



MCKOWN POINT Q) 1978

5-25-1978 - - 0.289
5-30 - - 0.00
6-1 1.45 " 2.51 1.14
6-6 " 2.88 1.27 0.610
6-8 ' - - 1.06 %
6-13 0.643 1.56 6.10 |
6-15 0.964 2.29 0.970
620 1.13 . 2.32 1.09
6-27 1.75 ©0.449 0.638
6-29 - - 0.435
9-21 0.125 0.877 0.580
9-22 - - | 0.435
9-25 0.00 0.065 0.203
9-28 0.00 1.01 A 0.493

%
Samples were stored frozen



Date

1-4-79
1-11
1-19

L 9-1

2-15
2-22

3-1

3-23
46
4-20
4-26
5-14
5-15
5-17
5-18
5-21
- 5-22
5-23
5-24
5-25

5-26

NEWAGEN (W) 1979

Cd ppb

0.105
0.00
0.156
1.69
0.245
2.59
0.531
0.406
0.313
0.00
0.00
0.062
0.00
0.302
0.00
0.00
0.00
0.174
0.00
0.00
0.290
0.00

0.06

0.893

0.00

0.00

0.00

0.864
0.853
2.68
1.28
0.548
0.592
0.563
0.813
0.438
0.512
0.00
0.00
0.308
0.00
0.00
0.551
0.00
0.00

0.710




NEWAGEN (NW) 1979 - continued

5-28-79 0.00 ) 0.465 0.443
5-29 0.00 - ~0.883 0.00
5-30 0.00 0.00 0.441
6-1 0.164 1.75 0.521
6-2 0.211 1.81 0.413
6-3 | 0.07 0.446 0.418
6-4 0.080 : 0.643 0.00
6-5 0.00 , 1.10 ©0.640
6-6 0.263 © 0.643 ~0.00
6-7 0.00 1.06 0.00
6-8 0.195 1.22 1.27
6-10 . 0.269 0.815 1.08
6-11 0.167 1.49 1.20
6-12 0.202 1.30 0.692
6-13 | 0.445 3.55 4.67
6-15 0.269 1.26 0.845
6-16 10.312 1.94 0.00
6-17 0.078 1.04 0.00
6-18 0.221 1.81 0.501
6-19 0.185 0.321 ~0.00

6-20 0.00 .963 0.00

621 0.185 0.723 0.580




Date

NEWAGEN (NW) 197

Ccd ppb

0.850
0.250
0.161
0.221
0.221
0.680
0.058
0.115
0.098
0.110
0.017
0.159
0.195
0.221
0.148
0.054
5.55

0.524
0.213
0.524
0.181
0.837

0.090

5

9 - continued

Pb_ppb

4.40
1.37
1,44

1.65
0.604
1.90
9.03
1.86
1.13
0.815
0.184
0.v~884
1.49
1.63
1.60
0.281
1.17
0.643
1.01
0.00
0.997
1.48

0.155

Cu ERb

1.03
1.91
0.250
1.67
0.543
1.02
0.00
0.417
0.190
0.00
0.00

1.91

- 1.12

0.919

0.00

0.00

0.00

0.00

0.312

0.00

0.418

2.66

0.00




NEWAGEN (NW) 1979 - continued

7-30-79 0.259 0.814 1.34
7-31 0.233 0.845 0.542
8-1 0.250 ' - 0.756 1.76
8-2 0.00 o 0.408 0.00
86 2.06 - 0.971 1.55
8-7 0.202 1.89 0.922
8-8 0.151 0.680 0.00
g-10  0.00 ) 0.00 ~ 0.00
8412 ' 0.111 1.66 ~0.824
8-13 0.347 : 1.41 0.496
8-14 0.00 0.408 0.00
8-15 0.00 1.18 0.551
8-16 0.00 1.47 10.882
8-20 ~0.00 0.380 0.00
8-24 ) 0.161 0.526 0.125
8-29 0.237 0.803 0.997

*
samples were stored frozen




Date

6—12
6-13
6-14
6-15
6-16
6-19
6-21
6-22

6-23

" gamples were stored £

NEWAGEN (NW) 1978

0.146
0.188
0.156
0.312

0.187

0.341
0.971
0.299
0.185
0.124
0.249
0.473
0.00

0.523
0.069
0.998
0.270
0.149

0.00

rozen

0.371

2.95

- 2.67

1.48

0.758

0.863
2.32
0.842
2.89
0.290
0.232
1.25
5.13
0.377
0.769
2.15
1.51
0.261

0.272

1.56
2.44
1.90
1.08
0.563
0.00
1.12
0.983
.0.269
1.28
0.537
0.314
0.314
7.69
0.00
0.964
0.313
0.563
0.671

3.13




*

6-26-78
6-27
6-28
6-29
9-21
9-22
9-25
9-26
9-27
9-28
9-29
10-5
10-12
10-19
11-17
11-22
11-30
12-7
12-14
12-21

12-28

NEWAGEN (NW) 1978 - continued

0.208
0.156
0.443
0.469
0.00
0.156
0.00
0.00
0.037

0.00

0.156
0.067
0.281
0.055
0.129
0.314
0.222
0.00'

0.185

samples were stored frozen

1.58

- 0.365

1.14
0.00
0.324
0.088
0.501

0.115

0.383 -
0.413"
0.709
0.230
0.402
2.19
1.96
0.097
0.369

0.245

1.00
3.13
0.00
1.88
0.432
0.864
0.00
0.00
0.00
0.540
0.446
0.00
1.08
0.609
0.00
0.529
4.01
0.982
0.00
0.00

0.502



NEWAGEN (NW) 1978

pate cd ppb Pb ppb Cu ppb
6-30-78 0.00 0.482 1.40
7-3 0.00 0.593 0.00
7-5 0.099 0.223 0.425
7-6 0.133 ) 0.408 0.00
7-7 ~0.00 0.354 0.00
7-10 0.079 0.248 0.00
7-11 0.027 0.248 1.60
7-12 0.106 0.00 0.456
7-13 0.079 , 0.036 0.608
7-14 0.158 | 0.354 0.380
7-17 0.079 0.177 0.951
7-18 0.083 0.317 0.00
7-19 0.028 0.202 0.574
7-20 0.00 0.260 0.00
7-21 0.028 0.433 0.00
7-24 | 0.00 0.189 0.00
7-25 0.106 0.472 | 0.00
7-26 0.035 0.472 0.00
7-27 0.035 0.142 0.00
7-28 . 0.142 0.425 1.49
7-31 0.142 0.236 0.416

8-1 0.079 0.374 0.719



NEWAGEN (NW) 1978 - continued

8-2-78 0.063 0.214 0.569
8-3 0.032 0.294 0.180
8-4 0.063 . 0.828 0.00
8-7 © 0.032 0.267 0.00
8-8 ~0.079 0.267 ©0.00
8-9 0.079 0.427 0.360
8-10 0.00 0.240 1.05
 8-11 0.00 , 0.150 ©0.323
8-14 0.00 0.275 0.00
8-15 0.093 0.175 1.37
8-16 0.037 0.250 0.223
8-17 0.00  0.200 0.00
8-18 0.056 1.03 0.049
8-19 0.148 0.702 2.81
8-22 0.092 0.376 1.48
8-23 0.184 1.28 1.43
8-24 0.092 0.482 0.00
8-25 0.062 0.535 0.00
8-28 0.092 0.641 0.00
8-29 0.123 0.535 0.00
8-31 0.107 0.639 1.13
9-1 0.053 0.545 0.614

9-5 0.018 0.331 0.593




NEWAGEN (NW) 1978 - continued

Date cdppb . Bboppb Cu_ppb
9-6-78 0.071 ©0.284 0.00
9-7 0.036 ° 0.426 0.00
9-8 0.142 0.2t 0.00
9-11 ©0.339 . 1.6 0.553
9-13 0.053 0.260 0.00
9-14 0.125 0.710 0.00
9-15 0.079 0.339 2.04
9-18 0.019 0.498 1.50
9-19  0.039 . 0.279 0.074
9-20 0.079 o 0.737 0.056

* :
samples were acidified



Date

6-16-77
6-17
6-18
6-20
6-22
6-23
6-24
6-26
6-27
6-28
6-29
6-30
7-1
7-2
7-3
7-4

7-5

7-7

7-8

7-10

7-11

- 0.24

MONHEGAN 1977

Cd ppb

0.19

0.22

0.11
0.09
0.00
0.08
0.00
0.00
0.27
0.22
0.36
0.12
0.24
0.83
0.85
0.36
0.08
0.28
0.38
0.48
0.38

0.22

Pb_ppb

0.32

2.25

. 0.17

0.13
0.72
0.25
0.24
0.12
0.27
0.32
0.35
0.26
0.23
0.17
0.65
0.56
0.00
0.00
0.33
0.26
1.37
2.94

2.94

3.15
1.60
1.40
2.10
1.90
1.88
1.70
1.90
2.40
0.97
1.15
0.98
2.22
1.62
1.50
1.60
1.20
3.47

3'&7



Date

7-12-77
7-13
7-15
- 7-16
7-17
7-18
7-19
7-20
7-21
7-22
7-26
7-27
7-28
7-29
7-30

7-31

8-7

8-8

MONHEGAN

=2

Cd pp

0.74.
0.86
0.14
0.15
0.09
0.47
0.00
0.07
0.22
0.00
0.21
0.07
0.00
0.14
0.08
0.00
0.09
0.00
0.01
0.00
0.81
0.10

0.64

1977 - continued

0.63
0.31
©.0.13
0.27
0.24
1.30
0.00
0.51
0.28
0.00
0.23
0.51
0.26
0.10
0.20
0.24
0.18
0.80
0.13
0.15
0.21
0.32

0.76

2.64
4.15
1.40
1.43
2.60
2.60
1.30
0.50
1.42
1.21
0.64
0.50
0.60

1.28

- 2.70

1.47

© 0.91

0.95
1.06

2.07

1.57



MONHEGAN 1977 - continued

Date cd ppb Pbppb  Cuppb
8-9-77 0.45 0.27 1.45
8-10 0.00 0.39 1.58
8-11 0.58 - 0.51 1.28
8-14 o2 0.34 1.35
8-18 0.06 0.22 0.78
8-21 ©0.00 0.17 4.23
8-22 0.42 1.36 3.80
8-23 0.00 ‘ 0.00 1.13
8-24 0.00 0.12 1.30
8-25 0.00 0.28 1.90
8-26 0.08 0.07 1.37
8-27 ~ 0.08 0.38 1.74
8-28 0.14 1.01 1.43
8-29 0.12 0.01 0.83
8-30 0.19 0.28 0.70
8-31 0.00 0.22 1.60
9-2 0.00 0.41 3.70
9-4 | 0.18 0.28 1.66
9-5 0.12 0.35 1.93
. 9-6 0.00 0.70 5.90
9-8 0.01 0.23 0.00
9-9 0.03 0.16 1.37

9-10 0.07 0.17 1.60



*

Date

9-11
9-15

9-16

samples stored frozen

MONHEGAN 1977 - continued

cd ppb ~ Pb ppb
0.08 0.37
0.03 ".0.28
0.13 ' 0.14

0.83
1.00

0.80



#1

MONHEGAN 1978

Date Cd ppb Pb_ppb Cu ppb
6-7-78 0.56 0.99 1.19
7-9 0.00 4,40 1.08
7-10 - X - - 0.00
711 - - 0.00
7-12 ‘ 0.092 6.53 9.15
7-13 0.00 0.216 1.18
7-14 0.00 2.16 2.57
7-15 . 0.354 . 3.78 4.56
7-16 0.062 0.698 0.579
7-17 0.00 2.10 0.616
7-18 0.333 3.04 2.81
7-19 0.354 - 1.25
7-20 0.00 0.00 1.48
7-21 0.284 1.36 2.36
7-22 0.35 2.16  3.82°
7-23 0.208 1.74 1.94
7-24 ~0.00 0.413 0.415
7-25 ~0.289 1.26 0.609
7-26 ' 0.00 12.96 2,74
7-27 0.186 - 0.782 0.00
7-28 0.084 0.00 0.783
7-29 0.145 0.271 0.00

7-30 0.236 12.37 1.33



MONHEGAN 1978 - continued

7-31 0.00’ 0.094 0.00
8-1 0.00 _ 0.095 0.00
8-2 ‘ 0.37 . 11,41 2.13
8-3 | 0.118 1.57 0.354
8-4 0.167 1.47 0.00
g-5 0.057 0.569 0.00
8-6 0.00 0.262 0.00
8-7 0.157 . 0.523 3.33
8-8 0.054 8.29 ©1.39
8-9 5.30 8.52 7.41
8-10 0.00 0.248 0.909
8-11" 0.112 0.428 1.18
8-12 0.114 4.16 1.32
8-13 0.207 1.29 1.06
8-14 0.112 1 0.500 0.00
8-15 » 0.108 1.43 3.26
8-16 0.00 0.00 0.00
8-17 0.00 0.188 0.00
8-18 0.567 1.75 3.83
8-20 0.00 - 0.00
8-21 0.057 0.133 0.00
8-23 0.00 7.42 0.00

8-24 0.029 1.19 0.00



Y

Date

8-25
8-26
8-27
8-28
8-29
8-30

8-31

9-10
9-11
9-12
9-13

9-14

9-15

9-16
9-17

9-18

MONHEGAN 1978 - continued

Cd ppb

0.00
0.00
0.00
0.00
0.204
0.00
0.00
0.292

0.00

0.00
0.091
0.115
0.208
0.066
0.00
0.00
0.098
0.00
0.00
0.233
0.00

0.029

Pb ppb

0.00

0.00

- 0.723

5.41
1.82

0.928

0.928

0.00

0,467

17.70
0.339
0.467
0.399
3.67
0.469
1.12
0.262
0.928
1.04
9.91

0.334

Cu ppb

0.00

1.06
2.34
1.97
0.00
0.00
0.579
1.65
0.00
0.773
0.870
2.31
1.06
1.06
0.319
3.49
0.354
4.18
0.00
0.00
0.056
2.98

0.00



*

Date

5-19
9-20
9-21
9-22
9-23
9-24

9-25

9-26

9--27

9-28

MONHEGAN 1978 - continued

Cd ppb

0.305
0.104
0.00
0.00
0.00
0.058
0.058
0.00
0.07

0.00

samples were stored frozen

4.90

0.785

- 5.46

0.631
0.334
0.631
0.483
0.334
0.942

0.557

1.79
0.731
1.35
0.00
0.112

0.00

0.503

0.00

0.262

0.00



MONHEGAN 1978 - continued

Date cd ppb Pb_ppb Cu_ppb
6-7-78 0.18 2.01 1.24
6-8 0.170 0.659 0.00
6-9 0.056 0.375 0.00
6-10 0.094 ) 0.468 0.166
6-11 0.227 0.312 0.166
6-12 0.113 0.219 0.00
6-13 0.209 0.570 0.00
6-14 0.139 0.482 0.00
6-15 0.278 . 0.833 0.628
6-16 0.348 | 0.833 1.35
6-17 0.17 0.37 1.26
6-18 0.54 2.39 0.84
6-19 0.03 0.98 2.26
6-20 0.07 1.20 2.69
. 6-21 0.15 0.67 0.64
6-22 ‘ 0.10 0.26 0.55
6-23 0.12 0.83 4.16
6-24 0.09 0.09 3.14
6-25 0.16 0.37 8.86
6-26-78 0.10 0.31 2.47
6-27 0.05 0.40 1.34
6-28 0.11 0.31 1.65

6-29 0.21 ©0.45 2.35



MONHEGAN 1978 - continued

Date cd ppb . Pb ppb Cu_ppb
7-1 o 0.035 0.219 0.00
7-2 0.104 . 0.702 1.44
7-3 0.313 . 0.307 0.00
7-4 0.278 4.34 3.59
7-5 ~0.00 0.439 0.00
7-6 0.00 0.00 0.00
7-7 ! 0.035 0.351 0.00
7-8 0.243 +0.351 0.00
7-9 0.00 | 0.594 0.798
7-10 ' 0.209. 0.219 0.00
7-11 | 0.062 0.378 0.00
7-12 0.00 2.59 - 2.52
7-13 0.062 0.258 0.00
L 7-14 0.00 . 2.18 2.90
7-15 0.094 0.420 0.00
7-16 0.219 0.798 0.00
7-17 0.125 0.462 0.00
7-18 0.031 0.168 0,00
7-19 0.00 0.714 0.00
7-20 0.062 0.294 0.00
7-21 0.156 0.294 0.00

- 7-22 0.00 1.34 1.70



Date

7-23-78
7-24
7-25
7-26
7427
7-28
7-29
7-30
7-31
81

8-3

8-6
8-7

8-8

1 8-10
8~-11
8-12
8-13
8-14

8-15

MONHEGAN 1978 - continued

Cd ppb

0.095
0.00

06.719
0.000
0;187

0.164

0.218

0.00
0.146
0.146
0.128
0.110
0.055
0.073
0.073
0.00
0.30
0.128
0.146
0.421
0.677
0.091

0.151

0.389
0.871
0.420
0.380
0.210
0.119
0.697
0.551
0.648
0.072
0.151
0.001
0.117
0.606
0.049
0.459
0.993
0.072
0.114
0.151
0.140
0.095

0.882

0.00
4.95
0.00
1.20
0.00
0.00
1.04
1.10
0.031
0.086
0.00
0.00
0.00
0.00
b.OO
0.404
1.40
0.024
0.00
0.024
0.078
0.00

0.263



*

Date

8-16-78
8-17
8-20
8-21
8-22
8-23
8-24
8-25
8-26
9-2

9-3

9-6
9-8
9-9-
9-10
9-11
9-12
9-13
9-14

9-15

samples were acidified

MONHEGAN 1978 - continued

Cd ppb

0.133
0.114
0.056
0.114
0.122
0.151
0.114
0.189
0.151
0.208
0.151
0.133
0.151
0.167
0.130
0.074
0.056
0.130
0.149
0.111
0.111

0.130

Pb ppb

1.15

0.389
0.593
1.38

0.652
0.652
0.586
1.24

0.849
1.84

0.718
0.882
0.816
0.960
1.07

0.621
0.480
0.536
0.621
0.762
0.621

0.932

Cu ppb

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.919
0.00
0.00
0.00
0.589
0.00
0.00
0.00
0.00
0.00
1.28
0.00

0.00
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