NOAA NATIONAL STATUS & TRENDS

MUSSEL WATCH: A PARTNERSHIP PROGRAM

= A PRESENTATION TO THE
71 NATIONAL WATER QUALITY MONITORING COUNCIL

GUNNAR LAUENSTEIN AND JOHN CHRISTENSEN
DECEMBER 10, 2008




NOAA NATIONAL STATUS & TRENDS

MUSSEL WATCH: A PARTNERSHIP PROGRAM

PROGRAM AT A GLANCE | MISSION

300 SITES NATIONWIDE

STATIONS 20 KM APART IN
ESTUARIES, 70 KM ALONG OPEN
COAST

120 CONTAMINANTS ROUTINELY
MONITORED IN INDIGENOUS
BIVALVE POPULATIONS

“SUPPORT ECOSYSTEM-BASED
MANAGEMENT THROUGH INTEGRATED
PROGRAMS OF ENVIRONMENTAL
MONITORING, ASSESSMENT AND
RESEARCH TO DESCRIBE THE STATUS AND
TRENDS IN THE CONDITION OF OUR
NATION’S ESTUARINE AND COASTAL
WATERS”

LONGEST RUNNING COASTAL
CONTAMINANT MONITORING
PROGRAM THAT IS NATIONAL IN
SCOPE EACH YEAR (24 YEARS)

NOAA “FOUNDATION” DATA SET
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PROGRAM AT A GLANCE

MONITORING GEOGRAPHIC DOMAIN (ALL NATIVE BIVALVE SPECIES)
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NOAA NATIONAL STATUS & TRENDS

84 MUsSSEL WATCH: A PARTNERSHIP PROGRAM

A REPORT TO THE NATION (MAY 2008)

CHEMICAL CONTAMINATION IN OUR NATION'S
COASTAL WATERS IS DECLINING, INCLUDING LEVELS
OF DDT, HYDROCARBONS, AND INDUSTRIAL
CONTAMINANTS SUCH AS PCBs

IMPROVEMENTS CREDITED TO ENVIRONMENTAL
LAWS — INCLUDING THE CLEAN WATER ACT—
INDICATING THAT SOUND ENVIRONMENTAL POLICIES
AND ASSOCIATED REGULATION HAVE MEASURABLY :

NOAA NATIONAL STATUS & TRENDS

An Assessment of Two Decades of Contaminant
Monitoring in the Nation’s Coastal Zone

FOSSIL FUEL COMPOUNDS FROM MOTOR VEHICLES,
POWER GENERATION, AND SHIPPING ACTIVITIES
CONTINUE TO FLOW INTO AND AFFECT COASTAL
WATERS

- —

MUSSEL WATCH ADDS NEW AND EMERGING
~ ¢ #7| THREATS TO ITS LIST OF OVER 120 CHEMICAL
g CONTAMINANTS. POLYBROMINATED DIPHENYL
ETHERS (PBDES) WERE RECENTLY ADDED TO THE
GROWING LIST. NOAA MUSSEL WATCH WILL ISSUE
A REPORT ON PBDES ACROSS THE NATION IN
MARCH 2009

http://ccma.nos.noaa.gov/about/coast/nsandt/welcome.html
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84 MUsSSEL WATCH: A PARTNERSHIP PROGRAM

PARTNERSHIPS

THROUGH PARTNERSHIPS MUSSEL WATCH HAS BECOME MORE EFFICIENT ENABLING
THE PROGRAM TO CONTINUE UNDER THE CURRENT BUDGET CONSTRAINTS:

* PARTNERS ARE COLLECTING SAMPLES ALONG THE US WEST COAST.

* DISCUSSIONS ARE UNDERWAY FOR THE US EAST COAST AREAS OF THE DELWARE
BAY AND CHESAPEAKE BAY TO BE COLLECTED BY COLLABORATORS.

* MUSSEL WATCH NOW HAS MONITORING SITES IN NEARLY ALL OF THE MPAS KNOWN
AS THE NATIONAL ESTUARINE RESEARCH RESERVES.
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EXPANDED COVERAGE THROUGH PARTNERSHIPS. ALASKA
ALASKA DEPARTMENT OF ENVIRONMENTAL CONSERVATION (DEC) \
ALASKA MONITORING & ASSESSMENT PROGRAM (VIA EPA) |
CHUGACH REGIONAL RESOURCES COMMISSION (CRRC)

ALUTIIQ PRIDE SHELLFISH HATCHERY

BRISTOL BAY NATIVE ASSOCIATION (BBNA)

COOK INLET KEEPER

PRINCE WILLIAM SOUND REGIONAL CITIZENS’ ADVISORY.COUNCIL. .
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EXPANDED COVERAGE THROUGH PARTNERSHIPS. SOCAL

SOUTHERN CALIFORNIA COASTAL WATER RESOURCES PROJECT (SCCWRP)
MULTIAGENCY ROCKY INTERTIDAL NETWORK (MARINE)
STATE CALIFORNIA WATER RESOURCES CONTROL BOARD (SCWRC)
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EXPANDED COVERAGE THROUGH PARTNERSHIP. NOCAL
STATE CALIFORNIA WATER RESOURCES CONTROL BOARD (SCWRC)
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A REPORT TO THE NATION PBDES: MARCH 2009

1000

100 -

-

; .

(ng/g dry weight)

Average X(PBDE,; o9 100,153) COncentration

Danish Blue Mussel Mean E
e e L L L L P T L L L Lt -

SOURCE: Christensen & Platz
Journal of Environmental Monitoring, 2001 (3): 543-547 Southern

California

Bight
0.1
M--CT M--DE M--NJ M--NY N--MA W--CA W--OR W--SCB W--WA

REGION -- STATE



NOAA NATIONAL STATUS & TRENDS
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Maroon symbols indicate Southern California Bight Mussel Watch Sites
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NOAA NATIONAL STATUS & TRENDS PROGRAM
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DATA MANAGEMENT & DISTRIBUTION

Beg WEB-ENABLED

DATABASE
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Mussel Watch
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Click here to see Data Table SAMPLED

Total PAH Concentration (ng/g dry weight) in Tissue

Site Description: The nominal site center is in
a small cove on the gouth side of Siwash Bay,
and south of the island at the entrance to the
inlet. Mussels are not numerous and were most
often found azgociated with barnacles
encrusting the larger rocks of the shoreline at the
upper end of the interticlal zone.

z Hplioalialc &

Target Species: = Mytilus edulis

A,"'d‘“ e

Sequence (from NE to NW): 254

_ DATA PLOTTING
Site Center Coordinates: g
Latitude: 60.960833 (decimal degrees) :
L:ugi:de: -14'-.(i4(iOE)(e)C(]3:lci1(1:1u(T:g1'ees) . il g AND ANAL YSIS
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Center for Coastal Monitoring and Assessment | Coastal & Oceanographic Assessment, Status and Trends
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RECENT METHOD DOCUMENTS UPDATES

KIMBROUGH, K. L., G. G. LAUENSTEIN AND W. E. JOHNSON (EDITORS). 2006.
ORGANIC CONTAMINANT ANALYTICAL METHODS OF THE NATIONAL STATUS AND
TRENDS PROGRAM: UPDATE 2000-2006. NOAA TECHNICAL MEMORANDUM NOS
NCCOS 30. 137 PP.

KIMBROUGH, K. L. AND G. G. LAUENSTEIN, EDS. (2006). MAJOR AND TRACE
ELEMENT ANALYTICAL METHODS OF THE NATIONAL STATUS AND TRENDS
PROGRAM: 2000-2006. SILVER SPRING, MD. NOAA TECHNICAL MEMORANDUM
NOS NCCOS 29, 19 pP.

MCDONALD, S. J., D. S. FRANK, J. A. RAMIREZ, B. WANG, AND J. M. BROOKS.
2006. ANCILLARY METHODS OF THE NATIONAL STATUS AND TRENDS PROGRAM:
2000-2006 UPDATE. SILVER SPRINGS, MD. NOAA TECHNICAL MEMORANDUMS
NOS NCCOS 28. 17 PP.

KM, Y., K.A. ASHTON-ALCOX, AND E.N. POWELL. 2006. HISTOLOGICAL

TECHNIQUES FOR MARINE BIVALVE MOLLUSCS: UPDATE. SILVER SPRING, MD.
NOAA TECHNICAL MEMORANDUM NOS NCCOS 27. 76 PP.

FOUND AT: NSANDT.NOAA.GOV
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CONTACT INFORMATION

DR. GUNNAR LAUENSTEIN
MUSSEL WATCH PROGRAM MANAGER
301.713.3028, EXT 152
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Mussel Watch Sampling and Financial
History

Center for Coastal Monitoring and Assessment | Coastal & Oceanographic Assessment, Status and Trends
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Bivalve Sites and Stations Analyzed per Year
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Center for Coastal Monitoring and Assessment | Coastal & Oceanographic Assessment, Status and Trends
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Mussel Watch Bivalve and Sediment Samples per Year
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Center for Coastal Monitoring and Assessment | Coastal & Oceanographic Assessment, Status and Trends
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Mussel Watch Funding

W QA organics

Sed. analyses dropped
O QA trace elements

W Specimen Bank

Start biennial sampling
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NS&T Core Analytes: Butyltins

Monobutyltin
Dibutyltin
Tributyltin
Tetrabutyltin

Butyltins added in 1988/1989

Center for Coastal Monitoring and Assessment | Coastal & Oceanographic Assessment, Status and Trends
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NS&T Core Analytes: Trace and Major Elements

Aluminum Mercury °
Antimony ¢ Nickel °°
Arsenic © Selenium
Cadmium °° Silicon
Chromium ° Silver ¢
Copper “° Thallium °
Iron Tin

Lead Zinc ‘°
Manganese

® Trace elements contained in the EPA Priority Pollutants List
Y Trace elements quantified by both the NS&T Program and the earlier EPA
Mussel Watch Program (1976-1978)

Center for Coastal Monitoring and Assessment | Coastal & Oceanographic Assessment, Status and Trends
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NS&T Core Analytes: Polycyclic Aromatic Hydrocarbons

Low Molecular Weight High Molecular Weight
Acenaphthene ¢ Benz[a]anthracene ¢
Acenaphthylene © Benzo[a]pyrene °

Benzo|[e]pyrene

Anthracene ¢ e
Benzo[b]fluoranthene °
[k

Biphenyl
2 Benzo[k]fluoranthene ¢
2,6-Dimethylnaphthalene . S
Benzo[ghi]perylene
Fluorene °

Chrysene ©
Dibenz[a,h]anthracene °
Fluoranthene ©
Indeno[1,2,3-cd]pyrene ¢
Perylene

Pyrene ¢

1-Methylnaphthalene
2-Methylnaphthalene

1-Methylphenanthrene
Naphthalene ©

Phenanthrene ¢
1,6,7-Trimethylnaphthalene

® PAHs contained in the EPA Priority Pollutants List

Center for Coastal Monitoring and Assessment | Coastal & Oceanographic Assessment, Status and Trends
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NS&T Core Analytes: Chlorinated Pesticides

Aldrin © Hexachlorobenzene

Endrin ° Pentachlorobenzene

Dieldrin® 1,2,3,4-Tetrachlorobenzene

alpha-Chlordane ° 1,2,4,5-Tetrachlorobenzene
(cis-Chlordane) Pentachloroanisole

gamma-chlordane Chlorpyrifos
(trans-chlordane) ~ 2,4-DDD

Oxychlordane 4,4'-DDD ©

cis-Nonachlor 2,4'-DDE

trans-Nonachlor 4,4-DDE °

Heptachlor °

Heptachlor epoxide ©

2.4-DDT

4,4'-DDT ¢

Lindane (gamma-HCH) °
alpha-HCH

beta-HCH

delta-HCH

Mirex

Endosulfan I ¢
Endosulfan II ©
Endosulfan sulfate ¢

® Chlorinated pesticides contained in the EPA Priority Pollutants List

Compounds added since 1993

Center for Coastal Monitoring and Assessment | Coastal & Oceanographic Assessment, Status and Trends
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NS&T Core Analytes: Polychlorinated Biphenyls

PCB Congener PCB Congener
2,4'-CL2 8/5 2,3'.4'.,5-CL4 70
2,2 Sa@if3 18 2,44'.5-CL4 74
2,4,4'-CL3 28 2,2'.3,4,5'-CL5 87
2,4'5-CL3 31 2.2 5' 6-CL) 95
2,2'.3,5'-CL4 44 2,2'4,4',5-CL5 99
2,2'.3,6-CL4 45 2,2'.4,5,5'-CL5 101/90
2,2'4,5'-CLA 49 2,3,3',4,4'-CL5 105
2,2'5,5'-CLA 52 2,3,3',4',6-CL5 110
2,3,3',4'-CLA 56 2,3'.4,4',5-CL5 118
2,3'.4,4'-CL4 66 2,2'.3,3'.4,4'-CL6 128

PCBs were added as core analytes in 1987
PCBs added for 2005

Center for Coastal Monitoring and Assessment | Coastal & Oceanographic Assessment, Status and Trends
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NS&T Core Analytes: Polychlorinated Biphenyls (cont.)

PCB Congener PCB Congener
2,2'.3,4.4'.5'-CL6 138 2,2'.3.4,4'5,5'-CL7 180
A= IATS  SEE -6 146 2,2".3,4,4".5',6-CL7 183
2,2'.3,4'.5,6-CL6 149 2,2'3,4'.5,5.6-CL7 187
2:2-38875" . 6-Clsb LS54 2,2'.3,3'.4.4'.5,5'-CLS8 194
2,2'4.4'.5,5'-CL6 153/132/168 2,2'.3,3'.4,.4'.5,6-CL8 195/208
2,3,3'.4,.4' 5-CL6 156 2,2'3,3'.4,4'5,5',6-CL9 206
2,3,3'.4,4' 5'-CL6 PS.L Decachlorobiphenyl-CL10 209
2,3,3'.4,4'.6-CL6 158

2:23;3'4.4',5-CL7 170/190

22133 45-6-C L 174

PCBs were added as core analytes in 1987
PCBs added for 2005

Center for Coastal Monitoring and Assessment | Coastal & Oceanographic Assessment, Status and Trends
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Additional NS&T Analytes: Alkylated Aromatic Hydrocarbons*

C1 - Naphthalenes

C2 - Naphthalenes

C3 - Naphthalenes

C4 - Naphthalenes

C1 - Fluorenes

C2 - Fluorenes

C3 - Fluorenes

C1 - Phenanthrenes + anthracene
C2 - Phenanthrenes + anthracene
C3 - Phenanthrenes + anthracene
C4 - Phenanthrenes + anthracene

Dibenzothiophene

C1 - Dibenzothiophenes

C2 - Dibenzothiophenes

C3 - Dibenzothiophenes

C1 - Fluoranthene + pyrenes

Cl1 - Chrysenes

C2 - Chrysenes

C3 - Chrysenes

C4 - Chrysenes

Retene (methyl isopropyl phenanthrene)

* Presence is indicative of petroleum hydrocarbon source

Alkylated aromatic hydrocarbons analyzed occasionally since 1991

Center for Coastal Monitoring and Assessment | Coastal & Oceanographic Assessment, Status and Trends
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Emerging Contaminants: Polybrominated diphenyl ethers™

» Widely used as flame retardant chemicals, analogous to PCBs in structure
* Increasing concentrations in the environment
» Released into the environment slowly, and tend to persist in sediment and soils

* PBDEs disrupt thyroid hormones; neurobehavioral effects; reproductive impairment

PBDE
2-MonoBDE
3-MonoBDE
4-MonoBDE
2,4-DIBDE

2,4'-DiBDE/3,3'-DiBDE

2.6-DiBDE
3.4-DiBDE
3.4'-DiBDE
4,4'-DiBDE
2.2'.4-TriBDE

* NS&T has measured PBDEs in in 2004 bivalve samples

Congener

W N =

7
8/11
10
12
13
15
17

PBDE
2,3',.4-TriBDE
2.4.4'-TriBDE
2.4,6-TriIBDE
2.4'.6-TriBDE
2'.3,4-TriBDE
3,3'.4-TriBDE
37 (3,4,4'-TriBDE
2,2'.4.4'-TetraBDE
2,2"'4,5'-TetraBDE
2,3'.4,4'-TetraBDE

Congener
25

28
30
32
33
35
37
47
49
66

Center for Coastal Monitoring and Assessment | Coastal & Oceanographic Assessment, Status and Trends
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Emerging Contaminants: Polybrominated diphenyl ethers (cont.)

PBDE Congener PBDE Congener
2,3"'.4',6-TetraBDE 71 2,2'.3,4,4' 5'-HexaBDE 138
2.4.4',6-TetraBDE 3] 2,2'.4,4'5,5'-HexaBDE 153
3,3',4,4'-TetraBDE g 2,2'.4,4'5,6'-HexaBDE 154
2,2'.3,4,4'-PentaBDE 85 2,2'.4,4'.6,6'-HexaBDE 155
2,2"'.4,4'.5-PentaBDE 99 2,3,4,4'.5,6-HexaBDE 166
2,2'4.4' 6-PentaBDE 100 2,2'.3,4,4'.5,6-HeptaBDE 181
2,3.4,5,6-PentaBDE 116 2,2',3,4,4",5',6-HeptaBDE 183
2,3'4.4'.5-PentaBDE 118 2,3,3',4,4',5,6-HeptaBDE 190
2,3'.4.4',6-PentaBDE 119 Deca-BDE 209
3.3'.4,4' 5-PentaBDE 126

Center for Coastal Monitoring and Assessment | Coastal & Oceanographic Assessment, Status and Trends
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