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The 35" Anniversary of the Hanford 2*1Am Accident:
Lessons Learned

Abstract

The 1976 Hanford americium column explosion resulted in the highest
contamination and uptake of americium ever incurred by a person. The
medical treatment the patient received following the accident was highly
effective and allowed him to live out a reasonably normal life. The principles
of decontamination and therapy for americium uptake have not changed
significantly in the 35 years since the accident, nor have there been major
changes in the radiological measurement techniques or technology. There
have been significant changes in facilities, medical management
infrastructure, and expectations of information communication. The accident
was tragic, the response heroic, and the outcome probably the best that
could have been expected on all fronts.
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The Accident — Aug 30, 1976 - ~3 a.m.
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The Accident Description

Chemical explosion in an ion exchange column within a
glove box.

Explosion peeled open the column, blew out leaded glass
windows and glove ports.

Struck Harold McCluskey (age 64) in right side of face,
peppered with glass shrapnel, concentrated nitric acid,
resin beads, and 24!Am.

Chemical burns of face, eyes, neck and right shoulder.

Lacerations with embedded foreign bodies. \7‘/
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The Accident — Aug 30, 1976
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Initial Response

Helped from room, help summoned, clothing removed
and face, eyes, head, shoulders flushed with water

Skin contamination levels exceeded alpha survey instrument’s
highest scale

Ambulance transport to the Emergency Decontamination
Facility (EDF), 25 miles away in Richland

1 g Ca-DTPA chelation therapy upon arrival at EDF

Showered, debridement, bathing with mild liquid

detergents, vigorous scrubbing not possible due to acid
burns

Direct alpha still off-scale, used smear wipe survey 2
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Skin Decontamination
Shower — Bathe — Scrub - Debride

a * Twice daily for 1 wk.
7/ «v he Dally_for2mo.

Debridement for 4 mo.
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Facial Contamination Measurements
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Internal Contamination Measurements

Lung and liver counting

Bone (skeleton) counting Pacific Northwest
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Treatment — DTPA Therapy

Ca-DTPA with Zn supplement
for first 5 days

Zn-DTPA beginning day 5
following expedited FDA
approval as IND

583 g DTPA by slow push iv
over 4 years with no side
effects

Considered life-saving

Approach to DTPA therapy
today is basically the same

o

Pacific Northwest
NATIONAL LABORATORY

Proudly Operated by Battelle Since 1965



Measurement of Liver, Bone, and Facial Tissue on 241Am Accident
Subject Over 9.4 Year Period
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Transition to Home

Travel trailer to determine contamination problems
associated with release to home.

By late November was able to go into community and
have Thanksgiving dinner with his family

Nov/Dec — home during day. Return to trailer at night.

January (5 months post accident) — released to home

o
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Long-term Follow-up

Monthly medical checks by Hanford occupational
medicine staff

Bioassay measurements (urine, feces, liver, skeleton,
facial contamination)

Mental attitude was excellent

Reasonably healthy for 10 years, then multiple
hospitalizations

Aug. 17, 1987 - Death from congestive heart failure due
to coronary heart disease (pre-exisiting to accident).

Autopsy
No evidence of malignancy.
Tissues analyzed for dosimetry by US Transuranium Registry

o
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Radiation Effects

Radiological effects relatively limited, but might have been
more pronounced had exposure time been longer.

Presence of 24!Am in face likely slowed healing of acid
burns.

Significant depression of lymphocytes and platelets, but
no clinical symptoms manifested.

Significant elevation of chromosome aberrations in
lymphocytes, but no direct relationship with dose

o
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Other Effects

Vision problems from nitric acid were most significant

Cataracts removed from left and right eyes (547-d and 1030-d
post accident) were acid-induced rather than radiation.

Vision compromised by acid scarring of cornea (cornea
transplant).

Mildly progressive photophobia

Acid scarring
No indications of malignancy.

Gross and histopathology tissue examinations revealed
no abnormalities other than those associated with existing

pre-accident cardiovascular disease. xg?z/

Pacific Northwest
NATIONAL LABORATORY

Proudly Operated by Battelle Since 1965



Dosimetry

General agreement with Am biokinetic model
Good agreement with 1993 ICRP 67 model
Organ dose estimates (11-year cumulative)

Organ Absorbed Dose (rad) | Equivalent Dose (rem)
Bone 1,800 36,000
Bone Surface 51,000 1,020,000
Red Marrow 2,600 5,200
Liver 800 16,000
Lungs 160 3,200
Muscle 440 8,800

Effective Not applicable Not applicable

o
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Emergency Decontamination Facility - Then
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Medical Decontamination Facility - Now
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Medical Decontamination Facility - Now
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Case Management —
Team approach with consensus process was
highly successful

| Then Now

Patient Integrally involved (same)

Lead Care Site Medical Director Emergency Physician
Hospitalist

Supporting medical Private practice Site medical staff,
Private practice

Nurses Site occ med staff Hospital

Decon Team Site rad pro, HP, nurse Hosptial volunteers

Rad Protection Site HPs, techs Hospital, Wash. State, &
site staff

Consulting & Advising HPs, radiobiologists, Same & REAC/TS
psychologist,
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Media Communications- major effort
Wide public interest!
Provide accurate info and protect patient privacy

{ TRI-CITY HERALD, 1"ASCO, KENNEWICK, RICHLAND, WASHINGTON Thursday, September 2, 1976 ;
‘— — — ———— e \%__.

® McCluskey victim of worst
radiation accident since '44

By PAT MOSER McCluskev's radist¢
B Herald Staff Writer
i A A year f--

DR. BRYCE BREITENSTEIN
«first case

|
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IN THE NUCL

licked my lips nervously, wondering

what to do. Through the porthole of
leaded Lucite, 1 could see the eight-
foot-high welded steel tank, waiting

Don't worry! 1 chided myself. You've
handled hundreds and hundreds of
these things

True enough. I had been working at
the Hanford Nuclear Plant near Rich-
land. Washington. for over 25 years; 1
was the chief operator in extracting
(“stripping”) the rare metal, americi-
um, from these vessels containing
high-level radioactive waste.

But this particular vessel was differ-
ent. Aged chemicals are highly unsta-
ble. Because of a strike at the plant. this
container had been sitting for 135
days—a full 45 days past the safety
limit. If I put off this job just one more
night. I thought 1 could persuade my
superiors to rescind the order the next
day. The waste could be run through
the system again and then recaptured
in the tank without any hazard. But the
order had come down: Strip it. And
they meant it

1 had been called in to fill in for a
vacationing co-worker. | was grateful
for the extra pay. and I didn’t mind
filling in for one of my buddies, though
this was a tough job.

The guys I worked with were a great
bunch, but they regarded me with be-

cially my old friend Dave

Dave and | had been fishing buddies
for years. It bothered me that Dave pre-
ferred to be out on the golf course Sun-
day mornings rather than in church.
but 1 felt it wouldn’t be right to preach
to him about it

Dave used to enjoy arguing with me
about my faith —you know the kind of
thing: If Adam and Eve had two sons.
then where did Cain get his wife? And.
why don't you Baptists dance. smoke
or drink?

I was no Bible scholar; 1 couldn’t
seem to get through to Dave or to any of
the other men at the plant about my
faith. They knew all about nuclear en-
ergy: it was an awesome force they
dealt with every day: it was something
that could be contained and measured
They were sure about nuclear power;
God's power they weren't so sure
about.

At the moment. as | studied the tank.
I could have used some reassurance
myself. Inside, the deadly radioactive
waste simmered, ting for me to re-
lease the nitric acid that would cause
the americium to separate out and set-
tle to a resin bed at the bottom of the
vessel

Between me and the tank stood a
stainless steel wall dotted with port-
holes, leaded to keep the radiation out

by Harold McCluskey
Prosser, Washington

By Staniey L. ENcLEBARDT

The Atomic Man

In a single, blinding moment,
nuclear worker Harold McCluskey
was hit with 500 times the
amount of radioactive material any
individual should safely receive in a

home in Prosser and discussed their
upcoming vacation. The next morn-
ing, right after Mac finished his
midnight-to-8-a.m. shift at the Han-
ford Site, a nuclear research and

Reader’s Digest
April 1981
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Doctor remembers Hanford's 'Atomic Man' - Hanford News : 2008 reS u ItS I n 2

Apr 25, 2008 ... Harold McCluskey was tough, intelligent and endlessly patient during the

manths of treatment he endured to save his after an explosion at ...

www.hanfordne n/...[doctor-remembers-hanfords-atomic_html - Cached - Similar S e CO n d S)

Harold McCluskey - Wikipedia. the free encyclopedia
- . Harold R. McCluskey (1912 — August 17, 1887) was a chemical operations technician at the S 1 I d 1
Shopping Hanford Plutonium Finishing Plant located in Washi tate who ... OCI a. l I Ie Ia.

*| More en_wikipedia.org/wiki/Harold_McCluskey - Cached

0w search tools Blasted in a Radiation Accident Eight Years Ago, Harold McCluskey ... I nstant expe rts

Dec 3, 1984 ... The testing has gone on for eight years now, and medical phenomenon
Haruld McCluskey knows t octars will be done with him. .

www.people.com/people; article .- 04,00.htm| - Sirnil;sir De m an d for m O re
Harold McCluske: bpromes the Atomic Man at H'anford on Au: ust .. . .
Information sooner

nuclpar wPapnna plan 'Thp Atomic Man” w
www washington_historylink. |_-"u_uutput_u_.frr|."ﬁlu_nj 5692 - Ca

Radioclogical Agent: Americium-241

www.cbwinfo.com/Radiological/radmat/a

Harold McCluskey: Survived Large Dose of Radiation 11 Years Ago ...
, 1987 ... Harold McCluskey, who received the largest dose of internal radiation ever
in a human being, died Monday at a hospital here, nearly ...
0 /mn-915_1_harold-mccluskey - Cached - Similar

portland imc - 2001.12 .06 - Hanford's Atomic Man

Dec 6, 2001 ... author: Harold McCluskey. My name is Harold McCluskey. ... Although the
article is attributed to Harold McCluskey, it ends with the day of his ...
portland.indymedia.org/en/2001/ ml - Cached - Similar
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Conclusions

Not much would be different today in decontamination,
DTPA therapy, radiological measurements.

Major change in facilities and medical management
Infrastructure.

Increased expectations in communication with public

The medical treatment administered allowed him to live a
reasonably normal life.
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Conclusions

The accident was tragic.
The response heroic.
The outcome ... probably the best that
could be expected on all fronts.

A remarkable accomplishment... and still achievable.

o
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Dedication to the Ideal Patient
Harold R. McCluskey (1912 — 1987)
“The Atomic Man”
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