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DCRLs~— ICRP 108

Invertebrate benchmark

Background level

I'm stronger
than a pine tree!

Benchmarks from otherstudies/systems




. Nuclear Engineering & Radiation Health Physics

DERIESEHYZ

Animal studies on dose-effect relationships
ICimitedamnumber:
Most on mammals (basis for humans)
Highidose=ratesiand total doses
No other stressors
Denvedi@onsiderationtReierenceriieyel
Baseline of comparison
Dehimehandsiwhicre concermimay-bewanraned

10 uGy?
You don’'t scare me,
1 do that every day!
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Folsom & Harley '57
Holtzman '67
Woodhead '73

Brown et al. '04: EASSET
ICRP 108 '08

OMG, ICRP!
That's my mommy!
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rolsann) < mleiflev 57

Seawatel‘: K'4O / COSMIC RAYS
Cosmic rays . = priw
Organism size ExTEmNAL SOURCES
Only for betas
Discussed

INotmrcalcs

Those fish don't
look much like me...
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rlolZppizin) 167
el Radium-226 Decay Chain

Ra-226 series
Esp. Po-210!
Cosmic rays

Organism size
Undemned

1600 v

(14

1 had no idea |
was this radioactive
all the time!
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W eeelpiezel T/

K40 10 cm soum  Ra-2206 series

C-14 o Esp. Po-210!

H-3 Cosmic rays

Rb-87 5mm  Organism size

Actinides by taxa
g/prEenetration

Concentrations

By taxa

Global Avg. or UK

Top to bottom, right to left:
phytoplankton, zooplankton

Fish in the UK mollusc, crab, fish
sure look a lot \
different than me...
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FASSET

Radionuclides as in Woodhead
Explicitly focused on Europe
Size & Concentrations
By taxa as in Woodhead
Bacteria, macroalgae, mammals added
Uniform concentrations per muscle data
Hllipsord gcomery,

Sameecometyasedimcurrent I CRIPARARS

Finally! A fish that

looks a realistic
as | do!
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Wilson) inleHeferenes EhVinie) Flsn

Please don't throw

me away! I'll try
harder, | promise!

that helmet just
to throw me away?)
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Relerence Animals and' Plants
12 RAPs total
Ellipsoids, uniform composition
Deer has testes & liver
Voxels vs: <blobst undcrwyay
Norgeneral patternyet
Marine RAPs
Crab
Flatfish
Brown seaweed 7
Primarily benthic* Rt eeh

* Several larval flatfish, some juveniles (e.g. sablefish) and larval
crabs (Megalopae) are found in the pelagic. The Reference Crab larvae model,
however; is identical to a trout egg:
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VIEEE0] O J VAINEXT Step
JCreare voxelmouelroistirunnustalalnnga

3
e

Aww, she has
my nose!
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Eww, | can see its
insides!!!
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V] ENGEEIEE=INEXITSIED

(GCoOmeLLy,
C 1 ox MR taken ol whole albacore
Organ systems & tissues slice-by-slice
S model exported to) MENE
Composition
Density: by water displacement
Organic content by FAO data and trout RAP
T'race metal content by fallout CRS

That looks like
a lot of work. You
should probably

just keep me
instead.
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Plzite) G050 NEG — Bo240) & 2e=240

Substantial quantity of whole body data

SearcucumberysRalcopatides Oh yeah, but

Mixed zooplankton what about

o marine footballs?
Benvincsirolyclhiacia Didn't think S0

Ibepasibarnacles/ Lepas anatifera
(CopepodsyAcariia clansii
Belagicalolycliveray SMomopierts
ChactognathSysSaginmelesarns
Shximp,/ Sergestes sinilis
Vicdusaey Arollasbandin
Arid muclyy mucliniores..

Limited tissue specific
Dolphin, myctophids; albacore
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[Data Gapsiin NCC — K-40

Previous work assumed isotopic abundance
Hifective for any organism with K concentrations known
e.g. Nutrition information for commer:cial species
etectablehy s amma SpeCLiomeny,
Most relevant oxrganisms will be directly assayed
Sizes range from euphausiids and up

K40! K40!
Set, hut, HIKE!
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ILimited Ra-226 data for NCC biota

Spermi whale, salmon, tuna

Expands to include sea urchin & euphausiids from SCC
Natural actinides wholly lacking in NCC data
Cs-137

Until Fukushima, most recent data decades old

Much of the NCC work focused on activation products
H-3, C-14

Plenty of seawater measurements
Can infer tissue concentrations by isotopic abundance

Stick with me, and
you won't need to

know any of
those things...
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[DEENGEARSH EXAETIEINSOUGCES

Many differences from human/terrestrial dosimetry
Norlungs' == Rn-222 essentially;exicrnal only
Dinrnalivertcal migration

Cosmic rays shielded

Radionuclide vertical gradients
Surrounded by watex:

Electronic equilibrium at skin surface

No diurnal migration

for me...l just
float on the surface :(
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[DESEIESHINALES

Using ICRP RAP closest match
Size differences substantial
All other inaccuracies in geometry equal to RAPs
Ellipsoids
Uniform composition - human tissue
Uniiorm distributiontolsradionuclides

what I've got!
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Reduced reproductive
success? But | was
made in the

(mGy d™) Wilson factory...

Dose rate Reference Frog Reference Trout

No positive “effect’ Some deleterious effects | Reduced reproductive
information, expected on young fish, | success,

e.g., reduction in
resistance to infections,
Reduced reproductive

SUCCESS,

No positive “effect Possible reduced Possible reduced
information, reproductive success, reproductive success
due to reduced fertility

in males.

No information, No information, No information,
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[DESEIESHINALES

Albacore - Beasley 1968 data

Dose rate in uGy/day. Alpha RBE =5
2.64E-02 8.80E-04

M Po-210

3.35E-01 B K40

Cs-137
B External

6.00E-01
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[DESEIESHINALES

Albacore - Folsom, Wong & Hodge 1973 data

Dose rate in uGy/day. Alpha RBE = 5
2.64E-02 8.80E-04

6.00E-01
H Po-210

m K-40
Cs-137
B External

2.03E+00
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[DOSEUESHITIEIES ity what's 2 cace
wait, what's a caeca?

Po-210 Dose Rates in Albacore tissues

Alpha RBE = 5
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Albacore body - Folsom, Wong & Hodge
Albacore body - Beasley Albacore pyloric caeca
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Epic battle!

DESEEESHIMAES Myctophid vs. Pink Shrimp!

They both look just like me!

Albacore |
Albacore I
Sardine |
T. crenularis
Euphausiids
Acartia clausii .

Lepas anatifera
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Pandalus jordani
Pelagophycus porra |
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Epic battle!

DESEEESHIMAES Myctophid vs. Pink Shrimp!

They both look just like me!

Piscivore |
Piscivore I
Planktivore |
Planktivore
Arthropod
Crustacean
Macroalgae |
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Macrozooplankton -

Macrozooplankton
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DCRLS o I CRP 1 08 This looks familiar

Invertebrate benchmark
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Whoah! Keep ducks out
(@ of the ocean!

1000

mGy/d

0.1

0.01

100 -+

10°% invertebratebenchmark -7 _ _ _ - - _-B - - > ______.
: Bee rab Earthworm
_ Plantbenchmark " _ _ _ _ _ _ - - - - S -

Peak background

in marine examples I D

Frog Trout Flatfish Grass Seaweed

0.001
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. Benthic Food Web

epbelcio 1 shearwater!
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