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Dr. Walter S. Snyder

Health Physics Division

Oak Ridge National Laboratory
Oak Ridge, Tennessee 37830

Dear Dr. Snyder:

June 6, 1969

Attached is a review of a 238Pu assimilation that occurred

at the Savannah River Plant. Would

you be kind enough to

review the data and give me your expert opinion as to the
estimate of the quantity assimilated, the critical organs

involved, and the radiation dose?

Note that chelation has not been done since February 19, 1969.
Current thinking calls for chelation again when a reliable
estimation of plutonium assimilation i1s obtained and body

chemistry appears stable.

If you would like further information regarding medical

treatment, contact G. A. Poda, M.

D.,

or J. C. Beard, M. D.;

on questions regarding the analytical data contact
W. P. Walke or E. C. Morris of the SRP Health Physics staff.

In addition to our own evaluaticn (S. M. Sanders, Jr.,) and

yours, I am also asking the opinion

Please note that for the present we
the information as confidential.

Yours very ;;ulyg
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C. MO

of W. H. Langham.

are asking that you treat
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Patterson,

Regearch Manager

Radiological Sciences Division T

CMP/asa

A-00264

& Hunan Studies Project

¢

5 ?

s

1133

BETTER THINGS FOR BETTER LIVING . ..

REPOSITORY m&ﬁb/ﬁﬂo
L N o a1
couecrion Ollus o Rad . Tl
\ ¥

: .
BOX No. Ooadua - Faley

FOLDER

THROUGH CHEMISTRY



o . June 3, 1969

PLUTONIUM-238 ASSIMILATION
SAVANNAH RIVER PLANT
NOVEMBER 29, 1968

Description of Injury

,.
IS
3

Two Maintenance mechanics were assigned to replace the gasket on a hot canyon
sampler needle holder which is used in the sampling of plutonium-238 nitrate
solution. The needle holder (Figure 1), containing two needles, was removed
from the sampler and the gasket was replaced; when the injured employee was
ready to reassemble the sampler, he turned towards the second mechanic to
receive the needle holder and, in so doing, struck the needles which punctured
his right index finger at the first (proximal interphalangeal) joint. The
injury occurred at 11:00 AM, 11/29/68.

Chronology of Treatment

Immediately following the accident, the mechanic's plastic suit was removed,
a tourniquet applied, and the wound area flushed with cold running water for
about five minutes. Flushing of the wound area was continued in the decon-

tamination room, and decontamination of the exterior surface of the finger
was started.

A blood swipe at the wound site indicated 12,000 d/m alpha. The mechanic

was then taken to the regilated Medical facility where a wound monitor sur-

vey indicated approximately 2,000,000 d/m alpha at the site of the injury.

A Plant physician excised tissue at the wound site to remove the radiocactive
contaminant. A wound survey, following excision and surgical repairs, indicated
150,000 d/m at the site, however, the Plant physician did not consider it
advisable to attempt further surgical removal of contaminants at that time

since the remaining material appeared to be in the joint capsule or the ten-
don. A second excision was performed on December 17, when it became apparent
that the activity was localized in one small spot directly above the flexor

tendon. As a result of this excision, the wound monitor count was reduced
from 25,000 d/m to 12,500 d/m )

A blood sample was taken from the left arm immediately after the initial
tissue excision to determine the plutonium-238 concentration, and all excised
tissue, surgical swabs and bandages were alsoc collected for analysis. The
mechanic was asked to collect all urine and fecal voidings until further
notice and was released at 4:00 PM (11/29/68).

Analysis of the initial blood sample was completed at 1:00 FM on Novcmber 30,
1968; the concentration was 4.2 d/m alpha per ml. Because of the high alpha
concentration in the blood stream, 250 mls of a 5% glucose-water solution
containing 1 gram of a chelating agent, the trisodium salt of diethylenetetraamine

pentaacetic acid (DTPA), was intravenously administered at 2:30 PM on November 30
and again on December 1, 1968.

. (S
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Plutonium-238 Assimilation -2~ . June 3, 1969
The case was reviewed on Monday, December 2, by Maintenance, Medical, and
Health Physics supervision, and the following program agreed on:

Chelation - Administer 250 mls of a 5% glucose—watef\ESIition‘cggEaining
1 gram of chelating agent {DTPA) Monday, Tuesday, Thursday, and Friday —

of each week. T -

Urine - Collect and analyze all urine voidings until further notice.

Feces - Collect and analyze all fecal discharges during the first two
weeks and one sample per week thereafter.

Blood - Take blood samples for analysis prior to each chelation.
Wound Monitor Surveys - Survey the wound site daily (Monday through

Friday). Fabricate a hand mold to insure consistent positioning of
the hand in successive surveys.

NOTE: If the needle penetrated the joint capsule and deposited

plutonium within it, that plutonium would not be detected by the
wound monitor.

Whole Body Counter Surveys - Survey the kidney and liver areas in

an attempt to detect any concentration of radioactivity in these
organs.

Laboratory Analyses - Analyze all excised tissue, surgical bandages, and

swabs to determine the quantity of alpha contamination surgically removed.
(Figure 2.)

Medical Laboratory Analysis - Analyze daily urine samples, Monday through
Friday, for evidence of possible kidney damage from the DTPA treatment and
for evidence of sulpha-compounds in the urine. (The employee has been
taking sulphapyridine for the past three years for a skin condition. )

The program was followed, as planned, until February 19, with only two exceptions.
The employee was on a 10-day vacation from December 21 to 30, 1968. During this
period, the chelating agent was changed from DTPA to EDTA (calcium disodium salt
of ethylene diamine tetraacetic acid) using a dosage of one 335 mg tablet four
times a day. The use of EDTA, administered orally, was not as effective as
intravenous DTPA in the removal of plutonium from the body. Chemical analysis

of individual urine voidings to determine the fate of the EDTA indicated less
than a 0.0005 molar concentration (minimum sensitivity of the analytical method).
By contrast, DTPA was found in individual urine voidings up to nine hours following
intravenous injection, Figure 3. (EDTA is known 1o be less effective than DTPA
when given intravenously and particularly so when given orally.)

The second exception was when chelation was discontinued from January 15 to 27, 1969,
in an effort to obtain a better estimate of the body burden of plutonium-238. During
this period of no chelation, the employee's elimination of plutonium decreased from
500 - 1000 d/m/24 hours to 70 - 100 d/m per 24 hours.

1133854
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Plutonium-238 Assimilation -3- June 3, 1969

The program was reviewed on February 19 and was changed as follows:

Chelation - Discontinue DTPA treatment to allow the elimination rate
to stabilize and allow a better determination of the quantity of
plutonium assimilated. F

Feces - Collect no more fecal discharges.

Urine - Collect and analyze all urine voidings during one 24 hour period
each week after February 24. This program was changed for the period of
March 17 through May 11, 1969. All urine voidings were collected and

analyzed for either two or three consecutive 24 hour sample periods each
week,

Blood - Collect a blood sample every other Monday.

Wound Monitor Surveys - Survey the wound site every other Monday.

General information on the employee's physical condition is included in Figure 4.
The employee's current rate of elimination in urine voidings as of 5-20-69 is
approximately 6 d/m/24 hours. The present sampling program is two, 24 hour

urine samples, taken on consecutive days, every other week. Blood samples will
be taken on a monthly frequency.

Attachment:

Monitoring and Bioassay Data

113385,
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FIGURE 2

TISSUE AND SURGICAL DRESSING

PLUTONIUM CONTENT ANALYSIS

wry

ITEM DATE ~d/m REMARKS
(1968) e

Tissue 11/29 1,600,000 First“£¥cisioﬁ B
Tissue 12/17 2,400 Second Excision
Bandage and Blood 11/29 125,000

Bandages 11/30 5,850

Bandages 12/1 325

Bandages (Blood Swipe) 12/1 8,200

Bandages 12/2 100

Bandages 12/3 10

Bandages 12/4 25
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FIGURE

DTPA IN URINE RETENTION STUDIES

DTPA
TEST DATE SAMPLE TIME (molar)
1 12/17/68 12:00 N Administered
2:40 PM .0019
5:20 PM .0031
7:00 PM .0019
7:4,0 PM .0012
12/17/68 9:30 PM < .0005 *
12/19/68 7:L0 PM < -0005
2 1/9/68 12:00 N Administered
3:00 PM .0091
5:4,5 PM 0043
8:30 PM .0008
9:30 PM : .0003
1/10/69 - 6:00 AM < .0002
8:10 AM <.0002
10:15 AM <.0002

* Minimum sensitivity, 13 samples. Results were all «£.0005 through
7:40 PM on 12/19/68.

1133
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FIGURE 4

PHYSICAL DATA

"~ Male
Age: 39 Date of Birth: ”
Weight: 162 pounds
Height: 6
Blood Volume: 5370 cc (Estimated)
Urinalysis: Albumin --  Negative
Sugar -- Negative

Specific Gravity — 1.005 to 1.018

Blood: Hemoglobin -- 13 grams/100 cc
Red Blood Cell Count -- 3.2 x 106 to 4.38 x 106

White Blood Cell Count -- 4.6 x 103 to 6.2 x 103

The Medical Department states that the employee's health is excellent.
He has routinely taken sulfapyridine for the past three or four years
for a chronic skin rash (dermatitis herpitiformis).

11338514
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