






Model 174 - rate = 2 mv/s, scan direction = +, range = 1.5 volts,
initial potential '- -0.00 v, modulation amplitude = 100 mv, operating
mode = diff. pul6e, current range = s uA, display direction = -.Model 135 A - conditioning potential = - 0.00 V, deposition/initial
potential = - 1.02 V, final potential = -0.08 V, equilibration = 15
seconds, and the deposition time usually ranges betveen 100 and 500
seconds wf.th the maximum being 999 seconds.One of the greatest advantages of t?race metal analysis by ASV is
the use of very few chemicals. These are: triple distilled mercury (or
better), reagent grade nitric and hydrochloric acid, ultra pure water,
ultra pure nitric acid, silimonizing fluid, carbon dioxide gas,
saturated KCI, AgCl electrolyte for reference electrode, and 1000 ppm

$

atomic absorbtion sta'nr3ards of cadmium, lead and copper.A primary standard is made at least four times a 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 a volumetric flask. The secondary stanaard is made once a week
from the primary standard by diluting O.50 ml to 50 ml in a volumetric
flask. Spiking is done with a 10 or 20 pI micropipette.

:kThe sample is thaved immediately prior to analysis. All three
electrodes and purge tube ar.e rinsed with 6 N nitric acid, then ultra
pure water, dried with a Kimvipe, then about 50 drops of mercury are
dispensed to help clear any air from the mercury column, A 10.O ml
sample is placed in a 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 or released
during the analysis. A teflon coated stirring bar tvhich is soaked in

)



nitr4c acid when not in use is rinsed with the ultra pure wat?er and
placed in the cell. The cell is then .loaded and purged for about ten
minutes with CO2 to rid the sample of interfering oxygen. After purging
is completed, deposition begins at a se.lected 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 from -1.02 volts to -0.08 vglts at a rate of 2 mV/s. Dur'ing this
stripping phase the trace metals are oxidized at their characteristic
half potentials, slightly variable, appearirig, in order, Cd, Pb, and Cu.
One mercury drop is used for each sample.

(,oncentrations are determined by the method of standard additions.
Usually the spikes are O.25 or O.50 parts per billion (ppb) for Cd, and
2.5 or 5.00 ppb for Pb arid Cu. Three staridard additions are made. The
final concentration is calculated using a linear 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 location and general time period, and if the shape of the
traceffl is identical, then a standard curve is made in the morning and
the rest of the samples for that day are calculated using that standard
curve.

Results

During the past three years, 1977-1979, several monitoring statio'ns
have been established. In ?977, Monhegan Island (about 15 miles SE of
Boothbay Harbor, Mairie) sqas 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
Penobsc.ot Bay; and Provincetown, Mass. In 1979, samples were taken at

































NEWACEN (W) 1979

Date CA? !!!? ';?

)

1-4-79

1-11

l-19

2-i

2-9

2-15

2-22

3-1

3-8

3-23

4-6

4-20

4-26

s-14
(

s-15

s-17

s-18

s-21

s-22

s-23

s-24

s-25

s-26

0.105

0.00

0.156

I.69

0.245

2.59
k

0.531

0.406

0.313

0.00

o.oo

0.062

0.00

0.302

0.00

0.00

o.oo

0.174

o.oo

o.oo

0.290

o.oo

0.06

l

0.690

-0.295

0.737

0.295

0.652

3.12

0.765

0.765

0.00

0.495

0.748

1.27

0.00

0.00

0.953

0.00

2.35

0.715

0.00

0.446

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



NEVJAC,EN (NW) 1979 - continued

Date # U!? d,b

s-28-79

s-29

s-30

6-1

6-2

6-3

6-4

6-s

6-6

6-7

6-8

6-10

6-11

6-12

6-13

6-15

6-16

6-17

6-18

6-19

6-20

6-21

o.oo

0.00

0.00

0.164

0.211

0.07

0.080

0.00

0.263

0.00

0.195

0.269

0.167

0.202

0.445

0.269

0.312

0.078

0.221

0.185

o.oo

0.185

n

0.465

0.883

0.00

1.75

1.81

0.446

0.643

1.10

0.643

1.06

1.22

0,815

1.49

1.30

3.55

1.26

1.94

1.04

1.81

0.321

.963

0.723

0,443

0.00

O.l*4?

0.521

0.413

0.418

0.00

0.640

0.00

0.00

1.27

1.08

1.20

0.692

l*.67

0.845

0.00

0.00

0.501

o.oo

0.00

0.580



NEWAGEN (NW) 1979 - continued

Date l ! 4

6-22-79

6-24

6-26

6-27

6-29

6-30

7-1

7-2

7-3

7-4

7-s

7-13

7-14

7-16
A

7-17

7-21

7-22

7-23

7-24

7-25

7-26

7-27

7-28

0.850

0.250

0.161

0.221

0.221

0.680

r

0.098

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

o.isi

0.837

0.090

s

4.40

1.37

-1.44

1.65

0.604

1.90

9.03

1,86

1.13

0.815

0.184

0.884

1.49

1.63

1.60

0.281

1.17

0.643

1.01

0,00

o.gg?i

1.48

0.155

1.03

1.91

0.250

1.67

0.543

1.02

0.00

0.l*{7

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

Date l l !?

7-30-79

7-31

8-1

8-2

8-6

8-7

8-8

8-10

8-12

8-13

8-14

8-15

8-16

8-20

8-24

8-29

0.259

0.233

0.250

0.00

2.06

0.202

0.151

0.00

0.111

O.31*7

0.00

0.00

o,oo

0.00

0.161

0.237

0,814

0.845

-0.756

0.408

0.971

1.89

0.680

0.00

1.66

1.41

0.408

1.18

1.47

0.380

0.526

0.803

1.34

0.542

1.76

0.00

1.55

0.922

0.00

0.00

0.824

0.496

0.00

0.551

0.882

o.oo

0.125

0.997

sampies vere stored frozen



NEI?AGEN (NW) 1978

Date l ? l

4-12-78

4-21

4-28

s-18

s-25

6-2

6-s

6-6

6-7

6-8

6-9

6-12

6-13

6-14

6-15

6-16

6-19

6-21

6-22

6-23

0.146

0.188

0.156

0.312

0.187

0 . 3'4 1

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

s

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

o.oo

1.12

0,983

0.269

1.28

0.537

0.314

0.314

7.69

o.oo

0.964

0.313

0.563

0.671

3.13

)

* samples were stored frozen



NEWAGEN (M) 1978 - continued

6-26-78

6-27

6-28

6-29

9-21

9-22

9-25

9-26

9-27

9-28

9-29

10-s

10-12

10-19

11-17

11-22

11-30

12-7

12-14

12-21

12-28

0.208

0.156 1.58

0.443 - 0.365

0.469 1.14

0.00 0.00

0.156 0.324

0.00 0.088

0.00 0.501

0.037 0.115

0.00

a

0.156

0.067

0.281

0.055

0.129

0.314

0.222

0.00'

0.185

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

samples were storeA frozen



NEWAGEN (N}7) 1978

Date

6-30-78

7-3

7-s

7-6

7-7

7-10

7-11

7-12

7-13

7-14

7-17

7-18

7-19

7-20

7-21

7-24

7-25

7-26

7-27

7-28

7-31

8-l

?

0.00

0.00

0.099

0.133

0.00

0.079

0.027
l

0.106

0.079

0.158

0.079

0.083

0.028

0.00

0,028

o.oo

0.106

0.035

0.035

0.142

0.142

0.079

s

!!??

0.482

0.593

0.223

o:t*os

O.351*

0.248

0.248

0.00

0.036

0.354

0.177

0.3}7

0,202

0,260

0.433

0.189

0,472

O,l*72

0,142

0.425

0.236

0.374

$

1.40

0.00

0.425

0.00

0.00

0.00

1.60

0.456

0.608

0.380

0.951

o.oo

0.574

0.00

0.00

0.00

0.00

o.oo

0.00

1.49

0.416

0.719

b

)



NEWAGEN (NW) 1978 - continued

Date ? ? 4

)

t

8-2-78

8-3

8-4

8-7

8-8

8-9

8-10

8-11

8-14

8-15

8-16

8-17

8-18

8-19

8-22

8-23

8-24

8-25

8-28

8-29

8-31

9-1

9-s

0.063

0.032

0.063

0.032

0.079

o.o?ig

ak

o.oo

o.oo

0.00

0.093

0.037

0.00

0.056

0.148

0.092

0.184

0.092

0.062

0.092

0.123

0.?07

0.053

0.018

s

0.214

0.294

-0.828

0.267

0.267

0.427

0.240

0.150

0.275

0.175

0.250

0 . 200

1.03

0.702

0.376

1.28

0.482

0.535

0.641

0.535

0.639

0.545

0.331

0.569

0.180

0.00

0.00

0.00

0.360

1.05

0.323

0.00

1.37

0.223

0.00

0.049

2.81

1.48

1.43

o.oo

0.00

0.00

0.00

1.13

0.614

0.593



NEWAGEN (NW) 1978 - continued

Date ? ,! ffl.b

9-6-78

9-7

9-8

9-11

9-13

9-14

9-15

9-18

9-19

9-20

0.071

0.036

0.142

0.339

0.053

0.125

0.079

0.019

0.039

0.079

s

0.284

0.426

0.521

1.16

0.260

0.710

0.339

0.498

0.279

0.737

0.00

0.00

0.00

0.553

0.00

0.00

2.04

1.50

0.074

0.056

samples were acidified



MONHEGAN ?977

Date ? ! 4.b

m

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-s

7-6

7-7

7-8

7-9

7-10

7-11

0.19

0.22

0.24

o.u

0.09

0.00

Is

0.08

0.00

o.oo

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

s

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

o.oo

0.33

0.26

1.37

2.94

2.94

3.23

3.45

1.04

0,88

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.l*7

3.l*7



MONHEGAN ?977 - contiimed

Date 4 ? C?.b

7-?2-77

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

8-1

8-2

8-3

8-4

8-s

8-7

8-8

0.74.

0.86

0.14

0.15

o.og

0.47

0.00

0.07

0.22

o.oo

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

s

0.63

0.31

-0.13

0.27

0.24

1.30

o.oo

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

a O.91

0.95

1.06

2.07

1.57



MONHEGAN ?977 - continued

Date l ! !.b

8-9-77

8-10

8-11

8-14

8-18

8-21

8-22

8-23

8-24

8-25

8-26

8-27

8-28

8-29

8-30

8-31

9-2

9-4

9-s

9-6

9-8

9-9

9-10

0.45

0.00

0.58

0.42

0.06

0.00

o.bi

o.oo

0.00

0.00

0.08

0.08

0.14

0.12

0.19

0.00

0.00

0.18

0.12

0.00

0.01

0.03

0.07

a

0.27

0.39

- 0.51

0.34

0.22

0.17

1.36

0.00

0.12

0.28

0.07

0.38

1.01

0.01

0.28

0.22

0.41

0.28

0.35

0.70

0.23

0.16

0.17

1.45

1.58

1.28

1.35

0.78

4.23

3.80

1.13

1.30

1.90

1.37

1.74

1.43

0.83

0.70

1,60

3.70

1.66

1.93

5.90

0.00

1.37

1.60

)



Date

MONHEC.AN 1977 - continued

l !? 4

9-11

9-15

9-16

0.08

0.03

0.13

O.37

-0.28

0.14

0.83

1.00

0.80

s

samples stored frozen



MONHEGAN 1978

Date $ !.!?? !-l(j

6-7-78

7-9

7-10

7-11

7-12

7-13

7-14

7-15

7-16

7-17

7-18

7-19

7-20

m
7-21

7-22

7-23

7-24

7-25

7-26

7-27

7-28

7-29

7-30

0.56

o.oo

0.092

0.00
l

0.00

0.354

0.062

0.00

0.333

0.354

o.oo

0.284

0.35

0.208

o.oo

0.289

0.00

0.186

0.084

0.145

0.236

s

0.99

4.40

6.53

0.216

2.16

3.78

0.698

2.10

3.04

0.00

1.36

2.16

1.74

0.413

1.26

12.96

0.782

o.oo

0.271

12.37

1.19

1.08

0.00

o.oo

9.15

1.18

2.57

4.56

0.579

0.616

2.81

1.25

1.48

2.36

3.82

1.94

0.415

0.609

2.74

o.oo

0.783

0.00

1.33

1
/'



MONHEGAN 1978 - continued

Date !;;? ! 4b

7-31

8-1

8-2

8-3

8-4

8-s

8-6

8-7

8-8

8-9

8-10

8-11

8-12

8-13

8-14

8-15

8-16

8-17

8-18

8-20

8-21

8-23

8-24

o.oo'

o.oo

0.37

o.ns

0.167

0.057

o.oo

0.157

0.054

5.30

0.00

0.112

0.114

0.207

0.112

0.108

o.oo

0.00

0.567

0.00

0.057

0.00

0.029

s

0.094

0.095

-11.41

1.57

1.47

0.569

0.262

0.523

8.29

8.52

0.248

0.428

4.16

1.29

0.500

1.43

0.00

0,188

1.75

0.133

7.42

1.19

0.00

o.oo

2.13

0.354

0.00

0.00

0.00

3.33

1.39

7.41

0.909

1.18

1.32

1.06

0.00

3.26

o.oo

0.00

3.83

0.00

0.00

0.00

0.00



MONHEGAN 1978 - continued

Date 'A.P? ? C2?b

)

&

8-25

8-26

8-27

8-28

8-29

8-30

8-31

9-2

9-3

9-4

9-s

9-6

9-7

9-8

9-10

9-11

9-12

9-13

9-14

9-15

9-16

9-17

9-18

0.00

0.00

0.00

0.00

0.204

0.00

Is

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

A

0.00

o.oo

- 0.723

5.41

1.82

0.928

0.928

0.00

O.'*67

?7.70

0.339

0.467

0.399

3.67

0.469

1.12

0.262

0.928

1.04

9.91

0.334

0.00

1.06

2.34

1.97

o.oo

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

o.oo

0.056

2.98

0.00



MONHE(JAN 1978 - continued

Date ? l 4

9-19

9-20

9-21

9-22

9-23

9-24

9-25

9-26

9-27

9-28

0.305

0.104

0.00

0.00

0.00

0.058

0.058

0.00

0.07

o.oo

s

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

o.oo

0,262

0.00

*

samples were stored frozen



MONHEGAN 1978 - continued

Date

6-7-78

6-8

6-9

6-10

6-11

6-12

6-13

6-14

6-15

6-16

6-17

6-18

6-19

6-20

,6-21
k

6-22

6-23

6-24

6-25

6-26-78

6-27

6-28

6-29

l

0.18

0.170

0.056

0,094

0.227

0.113

0.209

y

0. 139

0.278

0.348

0.17

0.54

0.03

0.07

0.15

0.10

0.12

0.09

0.16

0.10

0.05

0. 11

0.21

s

!!?

2.01

0.659

0.375

O:468

0.312

0.219

0.570

0.482

0.833

0.833

0.37

2.39

0.98

1.20

0.67

0.26

0.83

0.09

0.37

0.31

0.40

0.31

0.45

4

1.24

o.oo

0.00

0.166

0.166

0.00

0.00

o.oo

0.628

1.35

1.26

0.84

2.26

2.69

0.64

0.55

4,16

3.14

8.86

2.47

1.34

1.65

2.35

;



MONHE(JAN 1978 - continued

Date l ,l .?

7-1

7-2

7-3

7-4

7-s

7-6

7-7

7-8

7-9

7-10

7-11

7-12

7-13

'- 7-14

7-15

7-16

7-17

7-18

7-19

7-20

7-21

7-22

0.035

0.104

0.313

0.278

0.00

0.00

0.035

0.243

0.00

0.209

0.062

0.00

0.062

0.00

0.094

0.219

0.125

0.031

o.oo

0.062

0.156

0.00

s

0.219

0.702

0.-307

4.34

0.439

0.00

0.351

0.351

0.594

0.219

0.378

2.59

0.258

2.18

0.420

0.798

0.462

0.168

0.714

0.294

0.294

1.34

0.00

1.44

0.00

3.59

0.00

o.oo

0.00

0.00

0.798

0.00

0.00

2.52

0.00

2.90

o.oo

0.00

o.oo

0.00

o.oo

o.oo

0.00

1.70



MONHEGAN 1978 - continued

Date l l 4

7-23-78

7-24

7-25

7-26

7-27

7-28

7-29

7-30

7-31

8-1

8-3

8-4

8-s

8-6

,8-7

8-8

8-9

8-10

8-11

8-12

8-13

8-14

8-15

0.095

0.00

0.719

0.000

0.187

0.164

0.218

l

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

k

s

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

o.oo

0.00

0.404

1.40

0.024

o.oo

0.024

0,078

0.00

0.263

)



MONHE(,AN 1978 - continued

Date 5? ! 4

8-16-78

8-17

8-20

8-21

8-22

8-23

8-24

8-25

8-26

9-2

9-3

9-4

9-s

9-6

9-8

9-9

9-10

9-11

9-12

9-13

9-14

9-15

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

s

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

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

o.oo

1.28

0.00

o.oo

*

samples were acidified
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