Copper Antifouling Paint Sub-Workgroup September 2004 Draft

Bibliography of Aquatic Studies on Copper and Antifouling Paints (1980 — pr esent)

As part of the Copper Antifouling Paint Sub-Workgroup activities, DPR staff volunteered to review
existing scientific literature for studies dealing with copper, copper antifouling paints, and non-copper
antifouling paintsin aquatic systems. This compilation is consistent with the workgroup’ sfirst objective
of identifying existing studies and information. Thislist isalso intended to be a resource to workgroup
agencies on the copper antifouling paint topic.

Thislist may be updated periodically as additional information becomes available. Please note the
version date in the header. The first version was generated in May 2004. If you have identified relevant
studies and citations that should be added to thislist, please contact Nan Singhasemanon at (916) 324-
4122 or nsinghasemanon@cdpr.ca.gov.

Thelist of studiesin this document has been identified by:

1) Performing aliterature search on the Web of Science Databases using the keyword combinations
of copper AND paint, copper AND antifouling, and dissolved copper

2) ldentifying relevant references cited in articlesidentified in theinitial literature search

3) Obtaining reports (primarily department and agency reports) submitted by workgroup participants

4) Ildentifying relevant references cited in the workgroup-submitted reports

Literature review coversthe period from 1980-present. Although alarge number of toxicity studies exist
in literature, they have been purposefully left out of this bibliography. Those who are interested in these
studies should refer to the reference section in U.S. EPA’s 2003 Draft Update of Ambient Water Quality
Criteria for Copper. Thelink to this document is
http://www.epa.gov/waterscience/criteria/copper/pdf/master.pdf .

The studies identified have been organized into the following general categoriesto assist with document
navigation:

1. Copper Fate
A) Monitoring/Distribution
B) Speciation/Complexation
2. Copper Analytical Methods/Techniques
3. Miscellaneous Copper
4. Copper Antifouling Paint

5. Miscellaneous Antifouling Paint
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1. Copper Fate
A) Monitoring/Distribution

Abdel-Moati, A. R. (1990) Behavior and fluxes of copper and lead in the Nile River estuary. Estuarine Coastal
Shelf Science 30, 153-165.

Achterberg, E. P. and Van Den Berg, C. M. G. (1996) Automated monitoring of Ni, Cu and Zn in the Irish Sea.
Marine Pollution Bulletin 21, 30-33

Ackroyd, D. R, Bale, A. J. M., Knox, S., Millward, G.E., & Morris, W. (1986). Distributions and behaviour of
dissolved Cu, Zn and Mn in the Tamar Estuary. Marine Chemistry 23, 621-640.

Bay, SM., D. Lapota, J. Anderson, J. Armstrong, T. Mikel., A. W. Jirik, and A. Asato. 2000. Southern California
Bight 1998 Regional Monitoring Program: IV. Sediment Toxicity. Southern California Costal Water Research
Project. Westminster, CA.

Bordin, G., Perttila, M. and Scheinen, H. (1998) Distribution of total and AV S-labile cadmium, lead and copper in
seawater in the Northern Parts of the Baltic Seain 1985-86. Marine Pollution Bulletin 19, 325-327.

Bruland, K.W., 1980. Oceanographic distribution of cadmium, zinc, nickel, and copper in north Pacific. Earth
Planet Science Letters 47, 176-198.

California Department of Water Resources. 1969. Squaw Creek copper investigation. Department of Water
Resources, Northern District Water Quality and Biology Memorandum Report.

California Department of Water Resources. Municipal Water Quality Investigations Program Data 1982-present
[Onlin€]. Available through DWR website (http://www.wqg.water.ca.gov/mwg/index.htm) (verified 8 Sept. 2004).

Chai, S. B.: 1975 A study of some selected heavy metalsin river and seawater, and marine biota from costal waters
around Singapore, Unpubl. M. Sci. Thesis, Inst. Of Nat. Sci., Dept. of Chemistry, Nanyang U., Singapore, 85 pages.

Chung, D. S. B.; 1979 Heavy metal and oil pollution in the marine environment around Singapore, Unpubl. B.A.
(hons) Thesis, Dept. of Geography, NUS, 58 pages, 1 plate

Cotte-kreif, M.-H., Guieu, C., Thomas, A. J., & Martin, H.-M. (2000). Sources of Cd, Cu, Ni, and Zn in Portuguese
costal water. Marine Chemistry 71, 199-214.

Elbaz-Poulichet, F., Garnier, J. M., Guan, D. M., Martun, J. M. and Thomas, A. J. (1996) The conservative
behaviour of trace metals (Cd, Cu, Ni and Pb) and Asin the surface plume of stratified estuaries: example of the
Rhone River (France). Estuarine Coastal and Shelf Science 42, 289-310.

Fileman, C.F. Althans, M., Law, R. J. and Haslam, |. (1991) Dissolved and particul ate trace metals in surface waters
over the Dogger Bank, Central North Sea. Marine Pollution Bulletin 32, 846-854.

Fischer K., Dymond J., Lyle M., Soutar A., and Rau S. (1986) The benthic cycle of copper: Evidence from sediment
trap experiments in the eastern tropical North Pacific Ocean. Geochem. Cosmochim. Acta. 50, 1535-1543.

Forstner, U Wittman, G. T. W., 1979. Meta Pollution in the Aquatic Environment. Springer-Verlag, Berlin
Gieskes, J., P. Weber, C. Mahn, and W. Ziebes. 2003. Shelter Island Harbor Geochemistry: A Report to
SERDP/SPAWAR. University of San Diego. San Diego, CA. Unpublished manuscript.

Gerringa, L.J.A., 1990. Aerobic degradation of organic matter and the mobility of Cu, Cd, Ni, Pb, Zn, Feand Mnin
marine sediment slurries. Marine Chemistry 29:355-374.
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Girvineta. (1978). “Spatial and seasonal variations of silver, cadmium, copper, nickel, lead and zinc in South San
Francisco Bay water during two consecutive drought years.” Rep. Prepared for Regional Water Quality Control
Board, San Francisco Region, Lawrence Berkeley Laboratory, Univ. California, Berkeley.

Harper, D. J. (1991) The distribution of dissolved cadmium, lead and copper in the Bristol Channel and the outer
Severn estuary. Marine Chemistry 33, 131-143.

Heggie D., Klinkhammer G., and Cullen D. (1987) Manganese and copper fluxes from continental margin
sediments. Geochem. Cosmochim. Acta 51, 1059-1070.

J.P. Riley and Taylor, The concentrations of cadmium, copper, iron, manganese, molybdenum, nickel, vanadium and
zinc in part of the tropical northeast, Atlantic Ocean. Deep-Sea Res. 19 (1972) 307.

K. Bostrom, T. Kraemer and S. Gartner, Provenance and accumulation rates of opaline silica, Al, Ti, Fe, Mn, Cu, Ni
and Co, in Pacific pelagic sediments, Chem. Geol. 11 (1973) 123-148.

Katz, C.N., 1998. Seawater polynuclear aromatic hydrocarbons and copper in San Diego Bay. SPAWAR Systems
Center San Diego Tech Report 1768.

Krett Lane, S.M. 1990. San Diego Bay Circulation: A Study of the Circulation of Water in San Diego Bay for the
Purpose of Assessing, Monitoring and Managing the Transport and Potential Accumulation of Pollutants and
Sediment in San Diego Bay. Final Report. Prepared for the State Water Resources Control Board and the
California Regional Water Quality Control Board, San Diego Region.

Leckie J, Davis J. Aqueous environmental chemistry of copper. In: Nriagu J, editor. Copper in the Environment
Part I: Ecological Cycling. New Y ork: Wiley; 1979. p. 89-121.

Lewis, A. G. (1995) Copper in water and aguatic environments. Report. International Copper Association, New
York, NY.

Lewis, A. G. and Cave, W. R., 1982. The hiological importance of copper in oceans and estuaries. Ocean. Mar.
Biol. Annual Review 20:471-695.

Luoma, S. N.; 1990, Furness, R. W., Rainbow, P. S. (eds.) Heavy Metalsin the Marine Environment, CRC Press,
Inc. U.SA., 51-66.

Monteny, F., Elskens, M. and Baeyens, W. (1993) The behaviour of copper and zinc in the Scheldt estuary. Marine
and Estuarine Gradients 27, 279-286.

Moore, D.W. 2000. An Evaluation of Tidal Flushing for Shelter Island Y acht Basin Using Simple Tidal Prism
Model. MEC Analytical Systems, Inc. Prepared for Paul Brown, San Diego Unified Port District. San Diego, Ca.
August 30, 2000.

Morre, J. W., Ramamoorthy, S., 1984. Heavy metalsin natural waters. Applied monitoring and impact assessment,
Springer-Verlag, New Y ork.

Nolting, R. P. (1986) Copper, zinc, cadmium, nickel, iron and manganese in the Southern Bight of the North Sea.
Marine Pollution Bulletin 17, 113-117.

Nriagu J, editor. Copper in the environment. Part |: Ecological cycling. New York; Wiley; 1979.

Osterroht, C., Kremling, K. and Wenck, A., 1988. Small Scale variations of dissolved organic copper in Baltic
waters. Marine Chemistry 23: 153-165.
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Pap, Ruby, National Oceanic and Atmospheric Administration (NOAA) Costal Management Fellow. August 6,
2004. San Francisco Bay Marina Water Quality Project. San Francisco Bay Conservation and Development
Commission.

R. Chester and J.H. Stoner, The distribution of Zn, Ni, Mn, Cd, Cu and Fe in some surface waters from the world
ocean, Marine Chemistry 2 (1974) 17.

Patin, S. A.; 1982, Pollution and the Biological Resources of the Oceans, Butterworth Scientific, London, 287 pages.

R.M. Moore and J.D. Burton, Concentrations of dissolved copper in the eastern Atlantic Ocean 23 °N to 43 °N,
Nature. 264 (1964) 241.

Smith REW, Ahsanullah M, Batley GE (1990) Investigations of the impact of effluent form the Ok Tedi copper
mine on the fisheries resource in the Fly River, Papua New Guinea. Env. Mon. Assessment 14:315:331.

SWRCB, NOAA, CDFG, Moss Landing. 1996. Chemistry, Toxicity and Benthic Community Conditionsin
Sediments of the San Diego Bay Region. Final Report. Stat Water Resources Control Board, National Oceanic and
Atmospheric Administration, California Department of Fish and Game Marine Pollution Studies Laboratory and
Moss Landing Marine Laboratories.

SWRCB. State Mussel Watch Program Data 1977-2000 [Online]. Available through SWRCB website
(http://www.swrch.ca.gov/programs/smw/) (verified 8 Sept. 2004).

Tankere, S. P. C. and Statham, P. J. (1996) Distribution of dissolved Cd, Cu, Ni and Zn in the Adriatic Sea. Marine
Pollution Bulletin 32, 623-630.

Teasdde, P., Apte, S, Batley, G., & Ford, P. (1996). The behaviour of copper in sediments and waters of
Macquarie Harbour, western Tasmania. Mount Lyell Remediation, Research Demonstration Program, Supervising
Scientist Report 104. Supervising Scientist, Canberra

Trefry JH, Sadoughi M, Sullivan MD, Steward JS, Barber S. 1983. Trace metalsin the Indian Lagoon, Florida: The
copper story. Florida Science 46:415-427.

Widerlund, A. (1996). Early digenetic remobilization of copper in near-shore marine sediments: a quantitative
pore-water model. Marine Chemistry 54, 41-53.

van Green, A., & Luoma, A. N. (1993). Trace metals (Cd, Cu, Ni and Zn) and nutrientsin costal water adjacent to
San Francisco Bay, California. Estuaries 16(3A), 559-566.

Vinhas, T. (1989) Cadmium, copper, lead and zinc seawater. Anais Do Institute Hidrografico 10, 73-76.
Westerlund S. F. G., Anderson L. G., Hall P. O. J,, Iverfeldt A., Rutgers van der Loeff M. M., and Sundby B. (1986)
Benthic fluxes of cadmium, copper, nickel, zinc, and lead in the coastal environment. Geochem. Cosmochim. Atca
50, 1289-1296.

Widerlund, A. (1996). Early digenetic remobilization of copper in near-shore marine sediments. a quantitative
pore-water model. Marine Chemistry 54, 41-53.

Williams, M. R., Millward, G. E., Nimmo, M., & Fones, G. (1998). Fluxes of Cu, Pb and Mn to the north-eastern
Irish Sea: the importance of sedimental and atmospheric inputs. Marine Pollution Bulletin 36, 366-375.

Windom, H., Wallace, G., Smith, R., Dudek, N., Maeda, M., Dulmage, R., & Storti, F. (1983). Behaviour of copper
in southeastern United States estuaries. Marine Chemistry 12, 183-193.

Zirino, A., Belli, S.L., VanderWeele, D.A., 1998. Copper concentration and Cu" activity in San Diego Bay.
Electroanalysis 10, 423-427.
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B) Speciation/Complexation/Bioavailability

Apte, S. C. Gardner, M. J,, Ravenscroft, J. E. and Turrel, J. A. (1990) Examination of the range of copper
complexing ligands in natural waters using a combination of cathodic stripping voltammetry and computer
simulation. Analytic Chemica Acta 235, 287-297.

Apte, S. C., Gardner, M.J,, & Ravenscroft. J.E. (1990). Aninvestigation of copper complexation in the Severn
Estuary using differential pulse cathodic stripping voltammetry. Marine Chemistry 29, 63-75.

Badtieva, O. S. and Filonov, V. A. (1982) Forms of migration of heavy metalsin the zone of mixing or river and
marine water. Moscow University Geology Bulletin 37, 55-59.

Baeyens, W., Parentier, K., Goeyens, L., Ducastel, G., De Gieter, M., & Leermarkers, M. (1998). The
biogeochemical behaviour of Cd, Cu, Pb, Pb and Zn in the Scheldt Estuary: results of the 1995 surveys.
Hydrobiology, 366, 45-62.

Bayens, W., Goeyens, L., Monteny, F., Elskens, M., 1998. Effect of organic complexation on the behaviour of
dissolved Cd, Cu and Zn in the Schedt estuary. Hydrobiologia 366, 81-90.

Benoit, G., Oktay-Marshall, S.D., Cantu A., Hood, E.M., Coleman, C.H., Corapcioglu, M.O., Santschi, P.H., 1994.
Partitioning of Cu, Pb, Ag, Zn, Fe, Al and Mn between filtered-retained particles, colloids and solutionsin six Texas
estuaries. Marine Chemistry 45, 307-336.

Breault, R. F., J. A. Coleman, G. R. Aiken, and McKnight, 1996. Copper Speciation and Binding by Organic Matter
in Copper-Contaminated Streamwater. Environmental Science Technology (30)12:3477-3486.

Buckely, P. J. M. and van der Berg C. M. G. (1986) Copper complexation profilesin the Atlantic Ocean. Marine
Chemistry 19, 281-296.

CoaeK. H. and Bruland K. W. (1990) Spatia and temporal variability in copper complexation in the North Pacific.
Deep-sea Res. 47, 317-336.

CoaleK. H. and Bruland K. W. (1998) Copper complexation in the northeast Pacific. Linol. Oceanogr. 33, 1084-
1101.

Deaver, E. and J.H. Rodgers, Jr. 1994. Evaluations of bioavailable copper in amended wetland sediments, p 226 In
Abstracts of the 15™ Annual Meeting of the Society of Environmental Toxicology and Chemistry (SETAC).

Dicks, D. M. and Allen, H. E. (1983) Correlation of copper distribution in fresh water-sediment system to
bioavailability. Bulletin of Environmental Contamination Toxicology 30, 37-43.

Donat J. R. (1994) The speciation of dissolved copper and cadmium in the Chesapeake Bay. Eos 75, 330 (abstr.).

Donat, JR., Lao, K., Bruland, K.W., 1994. Speciation of copper and nickel in South San Francisco Bay: a multi-
method approach. Analytica Chimica Acta 284, 547-572.

Eaton, A., 1979. Observation in the geochemistry of soluble copper, iron, nickel and zinc in the San Francisco Bay
Estuary. Environmental Science and Technology 13, 425-432.

Edding M, TalaF. 1996. Copper transfer and influence on a marine food chain. Bull Environ Contam Toxicol
57:617:-614.

Eider, R.; 1981, Trace Metal Concentrations in Marine Organisms. Pergamon Press, Inc, NY. 687 pages.
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El Ghobary, H. (1982). Fe, Mn, Cu, and Zn in interstitial water of near-shore sediments. Marine Geology 47, M11-
M20.

Gardner, M., Ravenscroft, J. The behaviour of copper complexation in rivers and estuaries. Two studiesin North
East England. Chemosphere 23 (1991), 695-713.

Gardner, M.J., Ravenscroft, J.E., 1991. The range of copper complexing ligandsin the Tweed estuary. Chemical
speciation and Bioavailability 3, 22-29.

Gee, A. K. and K.W. Bruland. 2002. Tracing Ni, Cu, and Zn kinetics and equilibrium partitioning between the
dissolved and particulate phases in south San Francisco Bay, California, using stable isotopes and HR-ICPMS.
Geochemica Cosmochimica Acta 66:3062-3082.

Hering J. G., SundaW. G., Ferguson R. L., and Morel F. M. M. (1987) A field comparison of two methods for the
determination of copper complexation: Bacterial bioassay and fixed-potential. Marine Chemistry 20, 299-312.

Hidmi L, Edwards M. 1999. Role of temperature and pH in Cu(OH), solubility. Environ Sci Technol 33:2607-
2610.

Hung. T. C., Chuang, A., Wu. S. J. & Tsai, C. C. H. (1990). Relationships among the species and forms of copper
and biomass along the Erhjin Chi costal water. Acta Oceanogr. Taiwan. 25, 65-76.

Jones, G. B. and Thomas, F. G. (1998) Effect of terrestrial and marine humics on copper speciation in an estuary in
the great barrier reef lagoon. Australian Journal of Marine Freshwater Research 39, 19-31.

Kerner M. and Geisler C.-D. (1995) Dynamics of Cu release during early aerobic degradation in aggregated seston
from the Elbe estuary. Marine Chemistry 51, 133-144.

Kozelka, P.B., Bruland, K., 1998. Chemical speciation of dissolved Cu, Zn, Cd, Pb in Narragansett Bay, Rhode
Island. Marine Chemistry 60, 267-282.

Ladlett, R. E. (1995) Concentration of dissolved and suspended particulate Cd, Cu, Mn, Pb and Zn in surface waters
around the coasts of England and Wales in adjacent seas. Estuarine Coastal Shelf Science 40, 67-85.

Leal M. F. C. and van der Br C. M. G. (1998) Evidence for strong copper(l) complexation by organic ligands in
seawater. Aquatic Geochemistry 4, 49-75.

Millward G. E. and Moore R. M. (1982) The adsorption of copper, manganese, and zinc by iron oxyhydroxide in
model estuarine solutions. Water Resources 16, 981-985.

Moffett J, Brand L, Croot P, Barbeau K. Cu speciation and cyanobacterial distribution in harbors subject to
anthropogenic Cu inputs. Limnology Oceanography 1997; 42(5):789-799.

Moffett J, Zika R. Oxidation of Cu (I) in seawater: Implications for its existence in the marine environment. Marine
Chemistry 983; 13:239-251.

Moffett, . W. and L. E. Brand. 1996. Production of extra-cellular Cu chelators by marine cyanobacteriain
response to Cu Stress. Limnology and Oceanography 41:388-395.

Muller, F.L.L., 1996. Interactions of copper, lead and cadmium with the dissolved colloidal and particulate
components of estuarine and costal waters. Marine Chemistry 52

Muller, F.L.L., 1998. Colloid/solution partitioning of metal-selective organic ligands, and it’s relevance to Cu, Pb
and Cd cycling in the Firth of Clyde. Estuarine Coastal Shelf Science 46, 419-437.

Page 6 of 13



Copper Antifouling Paint Sub-Workgroup September 2004 Draft

Nimmo, M., van den Berg, C.M.G. and Brown, J., 1989. The chemical speciation of dissolved nickel, copper,
vanadium and iron in Liverpool Bay, Irish Sea. Estuarine Coastal Shelf Science 29: 57-74.

Pohl, C., & Hennings, U. (2000). The effect of redox processes on the partitioning of Cd, Pb, Cu, and Mn between
dissolved and particulate phases in the Baltic Sea. Marine Chemistry 65, 41-53.

Rivera-Duarte|. And Flegal A. R. (1997) Porewater gradients and diffusive benthic fluxes of Co, Ni, Cu, Zn, and
Cd in San Francisco Bay. Analytica Chimica Acta 70, 389-417.

Rule JH, Alden RW 111. 1996. Interactions of Cd and Cu in anaerobic estuarine sediments. 1. Bioavailability, body
burdens and respiration effects as related to geochemical partitioning. Environmental Toxicology and Chemistry
15:466-471.

Scholkovitz, E.R., Copland, D., 1981. The coagulation, solubility and adsorption properties of Fe, MN, Cu, Ni, Cd,
Co and humic acids in ariver water. Geochimica et Cosmochimica Acta 45, 181-189.

SheaD. and Helz G. R. (1998) The solubility of copper in sulfidic waters: Sulfide and polysulfide complexesin
equilibrium with covellite. Geochem. Cosmochim. Acta 52, 1815-1825.

Simpson, S.L, Rosner, J., & Ellis, J. (2000). Competitive displacement reactions of cadmium, copper and zinc
added to a polluted, sulfide estuarine sediment. Environmental Toxicology and Chemistry 19, 1992-1999.

Skrabal S. a, Donat J. R., and Burdige D. J. (1997) Fluxes of copper-complexing ligands and estuarine sediments.
Limnol. Oceanogr. 42, 992-996.

Sunda, W.G. and R.L. Ferguson. 1983. Sensitivity of natural bacterial communities to additions of copper and to
cupric ion activity; a bioassay of copper complexation in seawater, pp 871-890 In Wong, C.W., E.A. Boyle, K.W.
Bruland, J.D. Burton, and E.D. Goldberg (eds.) Trace Metals in Seawater. NATO Conference Series1V, Vol. 9.
Plenum Press, New Y ork.

Thomson, E.A., Looma, S. N., Johansson, C.E., Cain, D.J., 1984. Comparison of sediments and organismsin
identifying sources of biologically available trace metal contamination. Water Resources 18, 755 765.

van der Berg, C. M. G., Mercks, A. G. A., & Duursma, E. K. (1987). Organic complexation and its control of the
dissolved concentrations of copper and zinc in the Scheldt estuary. Estuarine, Coastal, and Shelf Science 24, 785-
797.

van der Berg, C. M. G., Nimmo, M., Daly, P and Turner, D. R. (1990) Effects of detection window on the
determination of organic copper speciation in estuarine waters. Analytica Chimica Acta 232, 149-159.

van der Berg, C.M.G., 1982a. Determination of copper complexation with natural organic ligandsin seawater by
equilibrium with MnO2 |. Experimental procedures and application to surface water. Marine Chemistry 11: 307-
322.

van der Berg, C.M.G., 1982b. Determination of copper complexation with natural organic ligands in seawater by
equilibration with MnO2. Experimental procedures and application to surface ware. Marine Chemistry 11: 322-
342.

van der Berg, C.M.G., 1984. Organic and inorganic speciation of copper in the Irish Sea. Marine Chemistry 14:
201-212.

van der Berg C. M. G. and Donat J. R. (1992) Determination and data evaluation of copper complexation by organic

ligands in seawater using cathodic stripping voltammetry at varying detection windows. Analytica Chimica Acta
257, 281-291.
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2. Copper Analytical M ethods/Techniques

Ambient water quality criteriafor copper. (1980). Rep. EPA 440/5-80-036, Office of Water Regulations and
Standards Criteria Division, Envir. Protection Agency, Washington, D.C.

Apte, S.C.,, & Gunn, A.M. (1987). Rapid determination of copper, nickel, lead and cadmium in small samples of
estuarine and costal waters by liquid/liquid extraction and electrothermal atomic absorption spectrometry. Analytica
Chimica Acta 193, 147-156.

Beck, N. G., R. O. Franks, and K. W. Bruland. 2002. The determination of Cd, Cu, No, Zn and Mn in estuarine
water by flow injection ICP-MS. Analytica Chimica Acta 455:11-22.

Bjorklund L, Morrison G. Determination of copper speciation in fresh water samples through SPE-
spectrophotometry. Analytica Chimica Acta 1997; 949-259-266.

Boussemart M., Benamou C., Richou M., and Benaim J. Y. (1989) Comparison of differential pulse anodic stripping
voltammetry and spectoflurometry for determination of complexes between copper and organic matter in interstitial
waters extracted from marine sediments. Marine Chemistry 28, 27-39.

Bruland, K.W., J.R. Donat, and K.. Lao. 1992. Development of a site-specific criterion for copper and nickel for San
Francisco Bay: achemical speciation study. Final Report. Prepared for California Regional Water Quality Control
Board, San Francisco Bay Region, Oakland, CA.

Deaver E, Rodgers JH Jr. 1996. Measuring bioavailability copper using anodic stripping voltammetry. Environ
Toxicol Chem. 15:1925-1930.

Denney, S., Sherwood, J., & Leyden, J. (1999). In situ measurements of labile Cu, Cd and Mn in river waters using
DGT. Science of the Total Environment 239, 71-80.

Featherstone, A. M., & O’ Grady, B. V. (1997). Removal of dissolved copper and iron at the freshwater-saltwater
interface of an acid mine stream. Marine Pollution Bulletin 34, 332-337.

He, W., I. Odenvall Wallinder, and C. Leygraf, 2001. A Laboratory Study of Copper and Zinc Runoff During the
First Flush and Steady State Conditions. Corrosion Science 43(1):126-146.

Mackey, D.J., 1983. Metal-organic complexes in seawater—an investigation of naturally occurring complexes of
Cu, Zn, Fe, Mg, Ni, Cr, Mn and Cd using high performance liquid chromatography with atomic fluorescence
detection. Marine Chemistry 13:196-180.

Mills, G. L., and Quinn, J. G. (1981) Isolation of dissolved organic matter and copper-organic complexes from
estuarine waters using reverse-phase liquid chromatography. Marine Chemistry 10, 93-102.

Mills, G.L., Hanson, A.K., Jr., Quinn, J.G., Lammela, W.R. Chasteen, N.D., 1982. Chemical studies of copper-
organic complexes isolated from estuarine waters using C18 reverse-phase liquid chromatography. Marine
Chemistry 11: 355-377.

Mills, G. L., Douglas, G. S. and Quinn, J.G. (1989) Dissolved organic copper isolated by C,g reverse-phase
extraction in an anoxic basin located in the Pettaguamscutt River estuary. Marine Chemistry 26, 277-288.

Moffett J, Zika R. Pentasne R. Evaluation of bathocuprione for the Spectrophotometric determination of copper (1)
and copper redox studies with applications in studies of natural waters. Analytica Chimica Acta 1985; 175:171-179.
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Moffett, JW. and R.G. Zika. 1987. Solvent extraction of copper acetylacetone in studies of copper (I1) speciation in
seawater. Marine Chemistry 21:301-313.

van der Berg C. M. G. (1988) Determination of the complexing capacity and conditional stability constants of
complexes of copper (1) with natural organic ligands in seawater by cathodic stripping voltammetry of copper-
catechol complex ions. Marine Chemistry 15, 1-18.

XueH, SundaW. Comparison of Cu (I1) measurements in lake water determined by ligand exchange and cathodic
stripping voltammetry and ion-selective electrode. Environ Sci Technol 1997: 31: 1902- 1909.

Zhou, X. and Wangersky, P.J. 1989. Study of copper-complexing organic ligands: Isolation by a Sep-Pak C18
extraction technique and characterization by chromarod thin-layer chromatography. Marine Chemistry 26: 21-40.

Zulke, R., Kester, D. Development of shipboard copper analyses by atomic absorption spectroscopy. In Zhirino A,

editor. Mapping strategies in chemical oceanography. Washington D.C.: American Chemical Society; 1985. p 117-
137.

3. Miscellaneous Copper

Allen, H.E., Hansen, D.J., 1996. Theimportance of trace metal speciation to water quality criteria. Water &
Environmental Resources 68, 42-54.

Dietrich AM, Gallagher DL, Klawiter KA. 2001. Inputs of copper-based crop protectants to costal creeks from
plasticulture runoff. Journal of American Water Resources Associations 37:281-294.

Hall, L. W. Jr., Scott, M. C. andsKillen, W. D. (1997a) A screening level probabilistic ecological risk assessment of
copper and cadmium in the Chesapeake Bay watershed. Report. US EPA, Chesapeake Bay Program office,
Annapolis, MD.

Lacy, J. (1993). “Wastel oad allocation for copper for San Francisco Bay.” Staff Draft Rep., Part 2; and Staff Final
Rep., Part 2 California Regional Water Quality Control Board, San Francisco Region.

Mance, G., Brown, V. M. and Y ates, J. (1984) Proposed environmental quality standards for List |1 substancesin
Water. Copper. Water Research Centre, Technical Report TR210.

Odnevall Wallinder, I. And C. Leygraf, 1999. Corrosion Rates and Runoff Rates of Copper: A Comparison. In:
Proceedings of the 14" International Corrosion Conference, Cape Town, South Africa. DROM, Paper#172.2.

S.R. Hansen and Associated. 1992. Development of site-specific criterion for copper for San Francisco Bay. Final
Report. Prepared for California Regional Water Quality Control Board, San Francisco Bay Region, Oakland, CA.

San Francisco Bay Area Pollution Group. 1994. Copper levelsin wastewater: source identification and control
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