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-\flJ,-~~y CQ[\JCER~J FOR PLUTONIUPJJ 

AT A~, Er~Rl<:t,ED URt\NIUPv1 
REPROCESSING PLANT 

Plutonium present in fuel we orocess 
~ . 

. 
U .- + Neutrons->-> Pu 

Plt1to.1itsm I1andled experimentally 
in various labs 

Some recent examples: 

- y -Cell 

- D Cell 
- K Cell 
- Mass Lab 
- .Staclt Eff:uent 

- Solvent Bur11er 

-- Np Process 

----. --
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: Relative Hazard Index (RHI) 
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Relative Pu: FP Hazard -
RHI Pu · .. · 
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External 
Air 

Significant Levels L.o.w (12 cpm in 8 hr) 

Backgroun·d Cover (300-3000 cpm) 

· Surface 
Shielding 

Water 
Monitoring Difficulties 

Soil 
Monitoring Difficulties & Techniques 

Internal 
Levels of Concern 

Activity 
Mass 

Monitoring Techniques· 

WBC 
Bio· Assay 
Wounds 
Nose - Swabs 

ICPP-S-2462 
. . 

r 

I 
I 
I 
I 
I 
I 
f 
' 

' 

I 

I 



t 0-12 

10-11 

-. . 

U-238 . 

1 o-1 o U-232 
.. 

Sr-90 

10-s 

Cs-137 

10-1 Ru-106 

10-13 

10-12 

10-11 

10-10 

10·8 

E ....... 
~ - 10-a 

"CJ 
u 
c:: 

10-1 

10-6 

10-s 

I 0·4 

10·3 

--- Pu-238 

U-232 
Sr-90 

Ru .. :J 0_6 
Pu-239 

Cs- t 37 

-

U-233 

U-235/238 

ICPP-S-2461 



/.....---- -·-- ·--·--- - ------ - .-- -···--- ---~------ --------

z 

cl: 
z 
X 
l() 

..... - : .. . ... . '· -- ....... ---

C O E R E L 1 'i. T I O l'J O F f\J 1\ S. .l~. L S ivl E /j, R 
Af,JO Et\R LY F ECJ~L ;~CT IV ITY 

XS 

. ... . 
... . .. ... - i.. - ..... "':"'. ~ - ; .... · .--... . ,. ' :-.~.":ilt..:, .: 

I I I I l I 
I 

I . 

- ·· -- .. •. - .-: . 

XS 

EARLY FECAL ACTIVITY { nCi) 

·- - - ,-. ... 

•• 'IC' , .ci.,: ••. ; 

------------ ·--------------..---·'·- · 

- ! 



( 
~ 

·--·- \ 
I 

X , . A l~ D · G A M M A R A Y Y I' E L D S 
~ . . . ' · . ' .. •, 
,•.._ , \i,. -'4 1 • 6"'- ' .. . ~# t " •• • , .., . , ; . .. , , 4 •' , ', I " • 

l 
I 

JSOJOeE · 
I 

1U-235 i . 
i 
1 

P ll - 2 3 8 

Pu-239 

Pu~240 
Pu-241 

\ 

UAkE _-LIFE 
7,13 X 1Q8y 

8 6 , 4 Y· 

'· 

2,Lf36 ·x 104v 

' 
6. 58 x'io3v 

1,3.0v 

.. 

GAMMA RAY 
' ·, . 

X- -RAY . 
4 

r.ERGY YIELD -E T'?'""N E-! ........ { G ........ Y.....---,-r .. -, E-L-D 
KEV % 

... ·:·~- 9 5 · . ' 
! / 110 
! 1 4 lj · 
1

165 
; 18 5 · 
205 

4 3 I 8 .. , 
. 9 9 
15 6 

M O I{ E-
. 3 7 

52 
120 
380 

MORE 
45.3 

145 

9 
5 

12 
> 4 
55 

4 
3 8 X il. 0 - 3 

8x10-3 ··· 
1 X 1 0 - '3 

1.6x10-3 
6.4x10-3 
9, u·X 10 - 4 . 
9.6xl0-4 

. 9 X 1 0 - ·3 
2.ax10-4 

,· 

KEV % J 
~ 

17 11 

17 6 

17 4 

CD 



INTERrJAL E){POSURE 
TO PLUTONIU~/1 

Inhalation 

Lung 

Limiting Patl1way at ICPP 

lngestio.11 

Bone 

GI Tract Absorption only 0.003°/o 

Absorption 
Bor,e 

.4 N A./0.002°/o/Hr 

Wounds 
Bone if not excised 
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PLUT-0Nf1Jr\i1 INHALATION 

ICRP DEP031TIOf\l AND RETEf\JTION MODEL 
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Lung 

Bone 

PLUTONIUM IN BODY 

--

I MPBB ( ·µ.Ci) Bi o'l o g i ca I Half-Life . 
M -WWW ,,am.:IPSTmllm:IUll:ilift ~N-.,lllu.lCIIIMICIIDI -· ,,_lalCJ:lll:13i&JZ"l'Zl'B 

0.016 

0.04 

500 day 

100-200 Year 
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PLUTONIUM AND URAN~.tJM 
COMPARISONS 

Hazards Pu-238 Pu-239 
S 4 ¥i Y f 111::z.at!II .~ 

Air Concentrations (µCi/ cc) .2x10-12 · 2x ·10-12 

Mass (/µ g/cc) 1.1 X ·10-t 3 . 3.3 X 1 o-t I 

J 

Maximum Permissible Body Burdens 

Activity [µ Ci) 0.04 (Bone) 0.04 (Bone) 
0.015 (Lung) 0.016 (Lung) 

Mass (µ gm) 0.002 (Bone) · i0.65 (Bone) , 
I 0.0009 (Lung) 0.26 (Lung) i 

U-235 - i ·Ii .. 5N #IPAEW 

i 5 X 10-1 o 
' 

•' 

i. 2.3 X 10-4 

; 0.06 (Bone J 

_. 0.03 (Kidney) 

3 x 104 (Bone) 
104 (Kidney) 
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TOXIC co;KEilTRATIO ,~ COMPARISO:-IS 

ARSENIC 
7 

500 pG/r,e 

PHOSGEfiE L!OO µG/M3 

LEAD 200 µGh13 

BERYLLIUM _ 2 ~G/M3 

PLUTOUIUM-239 3. 2 x 10-5 ~G/r-13 

... 
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DETECTION CAPABILITIES 

LEVELS OF COrlCERN 
BACi<GROUrm LEVELS 

ANALYTICAL PROCEDURES 

POLITICAL VS "REAL" HAZARDS 

ROCKY FLATS EXPERIENCE . 
. . 
' 

• 

' -· - · -- --·- ·----·------ ---·------------·------·___..,_ ______ ,.,-.,, 

' [ 
p 

8 



PLAi'~Erf PROCEDURES 

1. Assume a=Pu 

2. Respiratory Protection - Full Face ~JJasks 

3. Clothing 
Leave C.ontamination at Source 
Disrob.ing exposure potential 

4. Waste 
-- - - -·-----

> 10 nCi/gm (22200 dpm) -
20-Year Containers 

5. Source Control 
Ventilation 
Procedure for Leaving Area 
Self Monitoring 

6. Effluent Control 
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Avoid Exposure 
Little bit goe·s a long way 

Avoid lncidGnts 
Exposure 
ENICO Image 
Reports 
Commitments 

A.nticipate/Prepare Rather Than React 
Planning 
Precautions 
Attitudes 
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