= = Monitoring Alaskan Fishes for
Contaminants: Analyzing the
Impact of Environmental
Contaminants

Bob Gerlach — Dept. of Environmental Conservation

-—




SOURCES OF ENVIRONMENTAL
CONTAMINANTS

L)
* LOCAL
* NATURAL GEOLOGIC SOURCES, FOREST FIRES
* CITIES AND INDUSTRIAL PRODUCTION
* ACCIDENTAL RELEASES

* MILITARY SITES
* RESOURCE EXTRACTION- MINES, OIL EXPLORATION

* LONG RANGE TRANSPORT

e ATMOSPHERIC s
 OCEAN CURRENTS

o ANIMAL MIGRATION
« COMMERCIAL TRANSPORT j
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\/ < FISH TISSUE MONITORING PROGRAM

'

'

* STARTED IN 2001IN RESPONSE TO EPA CONCERNS RELATED TO FISH

CONSUMPTION
\

+ ADDRESS PUBLIC CONCERNS fod L

+ FISH SAMPLES FROM AROUND THE STATE -COLLABORATION | Y

+ AK FISH CONSUMPTION RECOMMENDATIONS -DHSS W

+ EVALUATE AQUATIC ECOSYSTEMS SUPPORTING ALASKAN
FISHERIES — CONSUMER CONFIDENCE



Fish Monitoring Program:

* GENERAL SURVEY OF ALASKAN FISHES:
* COMMERCIAL , SUBSISTENCE, RECREATIONAL SPECIES
* COLLABORATIVE EFFORT FOR SAMPLE COLLECTION

* FEDERAL AND STATE AGENCIES, COMMERCIAL,
RECREATIONAL AND SUBSISTENCE FISH HARVEST

* MARKET FISH SURVEY

 SELECTED COASTAL SITES:

* REMOTE COMMUNITIES AND VILLAGES (SUBSISTENCE HARVEST)
* COMMERCIAL HARVEST AREAS
* ADJACENT TO ANTHROPOGENIC ACTIVITIES
* CITIES, DISCHARGES /RUNOFF
* HISTORIC MINING SITES
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_ \_/ EVALUATE ALASKAN FISH AND INVERTEBRATES.

* MEASURE CONTAMINANT LEVELS IN SKINLESS FILLET
AND WHOLE FISH FROM FRESHWATER, ESTUARIES
AND MARINE ENVIRONMENTS
- DISTRIBUTION TO ORGANS, EGGS

* DATA IS USED TO:

 DETERMINE IF THERE ARE ANY AREAS, SPECIES, OR CONTAMINANTS
THAT WARRANT MORE IN-DEPTH SAMPLING AND EVALUATION.

* PROVIDE ALASKAN RESIDENTS WITH INFORMATION TO MAKE AN
INFORMED DIETARY DECISION BASED ON RISKS AND BENEFITS OF
EATING ALASKAN FISH

* 2014 UPDATED FISH CONSUMPTION ADVICE FOR ALASKANS
Nt
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\_/ ~ TARGET ANALYTES

e HEAVY METALS:
»/ MERCURY: TOTAL MERCURY, METHYL-MERCURY
e ARSENIC, CADMIUM, CHROMIUM, COPPER,
NICKEL, LEAD, SELENIUM

* ORGANOCHLORINE COMPOUNDS:
* PCBS
* DIOXINS AND FURANS
* PESTICIDES (ORGANOCHLORINE PESTICIDES)

 EMERGING CONTAMINANTS: ———
* BROMINATED FIRE RETARDANTS (PBDE)
* POLY-FLUORINATED COMPOUNDS (PFC, PFOS, PFOA)
* PHARMACEUTICALS, PERSONAL CARE PRODUCTS
e RADIONUCLIDES — MONITOR FOR FUKUSHIMA RADIATION
 NUTRITIONAL ANALYSIS TissuabAropo
* FATTY ACIDS

* STABLE ISOTOPES




Areas Fish Were Collected tor the ADEC Fisnh
Monitoring Program
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91+ species\(-ﬁéi, shellfish, invertebrates)

ATKA MACKEREL 10
BURBOT 27
CAPELIN 45
CHAR-ARCTIC + DOLLY VARDEN 50
CRABS 368
CISco 47
CLAMS, COCKLES, CHITON,SEA CUMBER 379
coD 195
EULACHON (Candlefish) 35
GEODUCK 132
GRAYLING 47
GREENLING 45
HALIBUT 1919
HERRING 32
IRISH LORD-RED 19
IRISH LORD-YELLOW 14
LAMPREY 10
LINGCOD 230
MUSSELS, BLUE 44
NORTHERN PIKE 572
OCTOPUS-SQUID 12

OYSTERS-SCALLOPS 141
POLLOCK 195
ROCKFISH-BLACK 79
ROCKFISH-DUSKY 66
PACIFIC OCEAN PERCH 83
ROCKFISH-YELLOWEYE 116
ROCKFISH SPECIES 66
SABLEFISH 249
SALMON-CHINOOK 479
SALMON-CHUM 302
SALMON-PINK 188
SALMON-RED 401
SALMON-SILVER 664
SAND LANCE 47
SHARK 111
SPINY DOGFISH 52
SHEEFISH 16
SKATE 186
SOLE, FLOUNDER 30 )
STICKLEBACK, SCULPIN 124"
TRO\_I.!T—LA\;/ 124
WHITEFIS N7 14




/ MERCURY CYCLE
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) “MEAN TOTAL MERCURY: MG/KG (PPM) —
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Total Mercury (ppm)
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Mercury increases with Age, Size of the Fish
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=== B-ROCKFISH
=== B-SKATE
=== CHUM

=== COHO

=== HALIBUT
== KING

=== LINGCOD
=== LN-SKATE
=== P-COD

=== PINK

=== POLLOCK
== RED

=== S-SHARK
=== SABLEFISH
== YELLOWEYE
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- SURVEILLANCE MONITORING FOR
~ CONTAMINANTS IN FISH

* COMPLEX ISSUE:

* VARIED SOURCES OF ENVIRONMENTAL CONTAMINANTS
* SITE SPECIFIC AND REGIONAL DIFFERENCES

* POSSIBLE IMPACTS ON ECOSYSTEM HEALTH —"ONE HEALTH ISSUE”
* WATER QUALITY
* ANIMAL HEALTH — FOOD QUALITY
* PUBLIC HEALTH

* NEED FOR MONITORING TO DETERMINE BACKGROUND PRESENCE ®)
AND EVALUATE TRENDS - FOCUS OF RADIONUCLIDE MEASUREMENTS

* NEED FOR CLEAR INFORMATION TO THE PUBLIC




ALASKA FISH CONSUMPTION
GUIDELINES e

* IN 2014 UPDATED THE ACCEPTABLE DAILY INTAKE FOR MERCURY
IN FISH:

* 8,000+ FISH MONITORING DATA POINTS

* REVIEW OF RECENT STUDIES ON NEURODEVELOPMENTAL, DIABETES, AND
CARDIOVASCULAR ENDPOINTS

» RECOGNIZED THE IMPORTANCE OF FISH FOR NUTRITION,
ECONOMICS, SPORTS, CULTURE, COMMUNITY, RELIGION, AND
IDENTITY

* LARGE AMOUNTS OF FISH CONSUMED BY ALASKANS gam—
S—
> o/ ® g—



NUTRIENT COMPOSITION

FISH ARE NOT JUST A TRANSPORT MECHANISM FOR CONTAMINANTS

« COMPLEX NUTRITIONAL FOOD: ENERGY — 300 TO 900 CAL/LB
e LEAN, HIGH QUALITY PROTEIN — 15 TO 28%
« PUFA (O-3, O-6 FA) — TOTAL FATS 1 TO 20%
* MINERALS —WELL BALANCED SUPPLY OF MINERALS
* NA, K, CA, MG, PH, S, CL, SI, MN, ZN, CU, |
* VITAMINS — A, D, B1, B2, NIACIN, B6, B12, PANTOTHENIC ACID, BIOTIN

* LIPID AND FATTY ACID COMPOSITION
* LIPIDS CONCENTRATION (ENERGY STORES) MAY BE AN INDICATOR OF FISH HEALTH
* RATIO OF O-3/0-6 FATTY ACIDS AS RELATED TO PUBLIC HEALTH
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“~  RISKS
* IMPAIRED HEALTH

* CONTAMINANTS
* MERCURY

* PERSISTENT ORGANIC
POLLUTANTS

* OTHER METALS
* RADIONUCLIDES

FISH CONSUMPTION
BENEFITS

.
S

g

OMEGAS-3 FATTY ACIDS
PROTEIN

SELENIUM

NUMEROUS OTHER NUTRIENTS
SPORT

CULTURE

SUBSISTENCE

ECONOMIC, COMMERCE
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- Guidelines for Alaska Women and Children

TAT EWI D E Mix and match your fish meals for up to:
Note: A meal size is 6 ounces
-~ POINTS : 1
RUEREIPEL NES 1 2 Fe xS
INCORPORATE Ve
laska fish Is rich In nutrients and good for you. o ¢
FISH SPECIES Sty sy onmars oo e Q)

contaln some mercury, a toxic metal that can harm Lake Trout

the developing nervous systems of unborn bables and ingcod 35-40 i
C 0 N S U M E D BY children. Because of this, women who are or can become = 2 Dinches
pregnant, nursing mothers and children should follow

MOST ALASKANS St liinlin = gy

5 ME..,( Halibut 80-140 pounds
Lingcod 40-45 inches
~ted nt: Longnose Skate

aME

o)
Yelloweye Rockfish

Halibut 140-220 pounds
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SAMPLE LOCATIONS
FISH SIZE, SEX AND AGE
COLLECTION DATE

Total Arsenic

WEEKLY UPDATES



http://dec.alaska.gov/eh/vet/FMP.html
http://dec.alaska.gov/eh/vet/FMP.html

Ny SURVEY

'

'

* AVAILABLE ON THE FISH MONITORING WEBPAGE

« SURVEY PUBLIC:
* SUBSISTENCE USERS,
 RECREATIONAL,
» AND SPORT FISHERS

* SURVEY COMMERCIAL FISHERIES



http://dec.alaska.gov/eh/vet/FMP.html

~_ Fukushima Daiichi
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Nuclear Power Plant Disaster




Fukushima: Concerns and
Monitoring Alaskan Fishes
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WHAT IS RADIATION?

_ *ENERGY IN WAVES OR HIGH SPEED PARTICLES

* BACKGROUND RADIATION

* NATURAL: RADIOISOTOPES IN THE SOIL, GRANITE IN YOUR BUILDING
OR KITCHEN COUNTER TOP, COSMIC RAYS FROM THE SUN AND OUTER
SPACE

* MANMADE: MEDICAL OR DENTAL X-RAYS, MEDICAL LAB PROCEDURES,
RADIOTHERAPIES, MICROWAVES FROM COMMUNICATIONS
TECHNOLOGIES AND RADAR

* BACKGROUND RADIATION IS THE STANDARD AGAINST WHICH DOSE
RATES FROM UNUSUAL RADIATION SOURCES ARE MEASURED




— Medical, 39

Nuclear
Medicine, 14

2 —— Consumer

Internal, Products, 10
40

Cosmic,
26 Terrestrial,

28

figure B-1. typical annual radiation doses from natural and Man-
Made Sources {(mrem). Source: NCRP Report No. 93 (NCRP 1987)
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-4 FUKUSHIMA BACKGROUND

'

* MARCH 2011 — TSUNAMI AND EARTHQUAKE PRECIPITATE A NUCLEAR ACCIDENT
IN FUKUSHIMA, JAPAN

* IN 2011, STATE AND FEDERAL AGENCIES IN ALASKA ISSUED JOINT PRESS RELEASE
INDICATING SAFETY OF WILD FOODS (PLANTS AND ANIMALS)

* CONCERNS REMAIN OF FISH CONTAMINATED WITH FUKUSHIMA-RELATED
RADIATION

* AMCHITKA COLLECTIONS SHOWED LOW LEVEL ATMOSPHERIC DEPOSITION

* TRIBAL AND NONTRIBAL CONCERNS OVER FOOD SAFETY

* DEC AND DHSS SET UP WEBSITES TO EXPLAIN RADIATION MONITORING,

ga—
EXPOSURE, AND HEALTH RISK —

e \/ ®) /



MONITORING ALASKAN FISHES FOR
RADIONUCLIDES 9

~+ COLLABORATIVE EFFORT WITH THE FDA

* FISH SPECIES WERE SELECTED BASED UPON IMPORTANCE TO:
* SUBSISTENCE HARVEST
* SPORT
* AND COMMERCIAL FISHERIES

DEC FOOD SAFETY INSPECTORS COLLECTED SAMPLES DURING ROUTINE INSPECTION

FDA SAMPLE PROTOCOL — FOOD EVALUATION PROCEDURES

COLLECTIONS 2014 AND 2015 2

2016 CHANGE IN PROTOCOL
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\/ SAMPLE COLLECTION & ANALYSIS
\_,;SAN\PLES COLLECTED USING FDA STATISTICAL PROTOCOLS

® FISH SAMPLES COLLECTED FROM COMMERCIAL HARVEST SENT TO FDA LAB
® HEAD REMOVED AND GUTTED OR FILLET TISSUE
® HOMOGENIZED PLACED IN TO PLASTIC CONTAINER

® FDA STANDARD ANALYTICAL TECHNIQUES
® HIGH RESOLUTION GAMMA SPECTROMETRY

® RESULTS SENT TO ADEC AND POSTED
~ \o/




Areas Fish Were Collected for the DEC Fish Monitoring

Program
170°E 180° 1700 160 1500 1400 1.30°%0f 1200
E5°M A ~—= 1
Russia f::&,ﬂ.
60°T b 60T
Bering Sea
257 ' 257N
= Aleutianislands M“
‘ AT e " North Pacific
S Region of Alaska Species of Fish Frequency S07M
North Pacific/Aleutians Halibut, Pollock, Cod Sample twice during the season
Bering Sea/Bristol Bay Chinook, Sockeye Sample twice during the season
45N Gulf of Alaska Sablefish, Halibut, Pollock, Chum Sample twice during the season “457N
Southeast Halibut, Herring, Chinook, Pink, Chum Sample twice during the season
P
170°E 180¢ 17050 1E05Wf 1205w 1405w 1305w 120w

Fish Samples per Region

¢ Water Sample sites —-Woods Hole
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. FUKUSHIMA RADIATION CONCERNS IN ALASKA
ga— -
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’-\, State of Alaska myAlaska My Government Resident Businessin Alaska Visiting Alaska State Employees

. Division of Environmental Health . . search
F@ Food Safety & Sanitation Progran O oz ® st oo

Ps ﬁ D EC FOO D S ﬁ F ETY & S ﬁ N IT ! T I O N State of Alaska = DEC = EH = Food Safety & Sanitation = Seafood = Fukushima Radiation Concerns in Alaska
\ FUKUSHIMA RADIATION CONCERNS IN ALASKA \
P R OG RA\M WE B P/ \G E Since the devastating 2011 Japanese earthquake and tsunami, which damaged the Fukushima nuclear power plant, there have been
concerns about radiation impacts to Alaska. The Division of Environmental Health (DEH) has been coordinating with the Department of
Health & Social Services (DHSS) Division of Public Health as well as other state and Federal agencies, the Pacific states, and Canada to
. B ! S I C B ! C KG R O N D I N FO RM ! T I O N continuously assess the situation at the Fukushima nuclear plant and address radiation-related concerns in Alaska.
U The U.S. Food & Drug Administration (FDA) is the lead agency on food safety. Both FDA-regulated food products imported from Japan and
domestic food products, including U.5. seafood, have been tested. FDA has found no evidence that radionuclides of health concern from the
Japanese nuclear power plant disaster are present in the U.S. food supply. Additional information regarding response and testing can be
® PUBLIC OUTRE ! CH found on their website here.
The safety of fish and shelifish from Alaskan waters and beaches are net affected by the nuclear reactor damage in Japan. However, they
are still subject to local toxins, such as paralytic shellfish poisoning.
If you have any questions on the contents of this page or questions regarding radiation, please centact Marlena Brewer at
o R EC E NT N EWS R E LEAS ES marlena.brewer@alaska.gov or 907-269-1099.
To access more, click on the blue banners below. Fields will expand to reveal more information and links to additional websites.
BasIC INFORMATION il
* FAQS
- PRESS RELEASE: JANUARY 9. 2017 DEC Continues Fukushima Radiation Testing for Fish
» Sources of Radiation Exposure
¥ Three Principles of Radiation
Exposure 2016 Results - No Detection of Fukushima Radionuclides in Alaska Fish
° ST TE FEDER L INTERN TION L » Radiation Exposure Effects esults - No Detection of Fukushima ionuclides in Alaska Fis
A ’ A ’ A A » Radiation Exposure Limits April 2016 Results
» Half Lives of Some Radionuclides
» What Do the Numbers Mean? May 2016 Results
RESOURCES INCLUDING MONITORING May and June 2016 Resuts
‘ PUBLIC OUI‘REACH July & August 2016 Results
August & September 2016 Results
[ J ARCH IVED N EWS ¥ 2015 AK Forum Presentation: FDA
Testing of Alaska Flsh for
Fukushima Radiation Nuclear Energy Agency (NEA) report Five Years after the Fukushima Daiichi Accident
» 2104 ATCEM Presentation:
Fukushima and Alaska Fish
' EUHA!‘(.'I:OW”T Radiation Cal State Long Beach Professors Talk Fukushima Radiation Disaster and Impact on



http://dec.alaska.gov/eh/Radiation/index.html
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Radiation Screening: Radio-analytical Challenges

'

'

* LIMITED RADIO-ANALYTICAL CAPACITY NATIONWIDE DUE TO:

1. RESOURCES REQUIRED FOR ESTABLISHING AND SUSTAINING
LABORATORY INFRASTRUCTURE

2. GLOBAL SHORTAGE IN RADIO-ANALYTICAL EXPERTISE

* TRADITIONAL ANALYTICAL METHODS REQUIRE SPECIAL
EQUIPMENT AND LABORATORY SETTING

STANDARD LABORATORY

GAMMA-RAY DETECTION SYSTEM

u\_/
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\/ 261/6 PROJECT: PORTABLE GAMMA RAY DETECTOR

* LIGHT WEIGHT, MODULAR, SCALABLE, MOBILE 4

* FIELD USER DOES NOT NEED RADIONUCLIDE EXPERTISE
* STURDY, ROBUST — FIELD USE IN A VARIETY OF CIRCUMSTANCES

USER-FRIENDLY

LIMIT TIME AND RESOURCES REQUIRED IN THE FIELD

MEET DATA QUALITY OBJECTIVES FOR FOOD SAFETY
- DETECTION LIMITS A CONCERN — REQUIRE LONGER COUNTING TIME *#* PROBLEM ***

HIGH QUALITY ANALYTICAL DATA — (ISO 17025 COMPLIANT)

* REAL TIME HIGH THROUGHPUT SAMPLE RESULTS 2
— * POTENTIALLY ALLOWING FOLLOW-UP ACTION (l.E. SAMPLE RELEASE OR ;
S~ INCREASED SAMPLING) IN ONE VISIT. o

o AR @ e )
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PORTABLE GAMMA-RAY
ANALYSIS SYSTEM




SYSTEM PORTABILITY

* WEIGHS ~110 LBS
* ASSEMBLED IN LESS THAN TEN MINUTES
 STORED IN A 31”X21”X16” AREA (CAR TRUNK)

LARGE BACK WHEELS PROVIDE EASY MOBILITY

THE TEMPERATURE STABILIZED CERIUM BROMIDE
DETECTOR PROVIDES ROBUST MEASUREMENT
CAPABILITIES WITHOUT THE NEED FOR COOLING

THE UNIT IS BATTERY POWERED BY THE LAPTOP PC’S
USB PORT
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\2516 FUKUSHIMA-RELATED RADIONUCLIDE

FISH SPECIES TESTED RADIONUCLIDES TESTED
* KING SALMON * IODINE-131
e SOCKEYE SALMON
* CESIUM-137
* PINK SALMON
* HALIBUT
* POLLOCK
 SABLEFISH
* HERRING

* PACIFIC COD
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Radionuclide Data Alaskan Fish (Bq/kg)

* MDC (Minimum Detection Concentration)

Species of
Area Fish 1-131 *MDC Cs-134 *MDC Cs-137 *MDC

Pollock ND 3.55 ND 2.12 ND 2.06
Pollock ND 3.41 ND 1.88 ND 1.77

Aleutian/ Tl 5 .
Bering Sea Polloc ND 5.92 ND 2.07 N 74
Pollock ND 3.86 ND 2.56 ND 1.97
Halibut ND 3.31 ND 1.81 ND 1.67
Sablefish ND 2.11 ND 1.96 ND 1.68
Gulf of Sablefish ND 2.72 ND 2.31 ND 1.86
Alaska Halibut ND 2.67 ND 2.13 ND 1.94
Halibut ND 2.34 ND 1.75 ND 1.51

FDA's Derived Intervention Levels (DILs) for Each Radionuclide Group for Food
in Domestic Commerce and Food

Radionuclide Group DIL (Bg/kg)
lodine-131 170
|ICesium-134 + Cesium-137 1200




" NO DETECTABLE LEVELS OF

FUKUSHIMA-RELATED RADIONUCLIDES_

1-131 Not Detected

Derived Intervention Level (FDA Level of Concern) 170
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60 Not Detected. Average Minimum Detection Concentration 51.5 Bg/kg
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1400

Cs-137 and Cs-134 Not Detected

Derived Intervention Level (FDA Level of Concern) 1,200

1200

1000
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Not Detected. Average Minimum Detection Concentration 2.4 Bg/kg
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* CONTACTS FOR THE FISH TISSUE MONITORING
PROGRAM

Bob Gerlach
907.375.8200

Buck Furin- Research Analyst

907.375.8211
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